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Editorial on the Research Topic
 Understanding Startups: From Idea to Market



With the onset of the COVID-19 pandemic, the market has become increasingly unpredictable. Therefore, new opportunities and threats for organizations emerge, forcing the adaption of capabilities to the changing environment. In this environment, the ability to promptly bring ideas to the market has become unprecedentedly important. Focusing on the interaction between organizations, entrepreneurship, education, and talent cultivation, 61 academic papers from 207 authors were reviewed in this research topic. The following sections will elaborate on organizations, new entrepreneurs, education and talent cultivation, respectively.


ORGANIZATIONS

From the social norm perspective, Du et al. explored how norms affect individual creativity and how such creativity subsequently affects leadership. They found that social norms effectively promoted individual creativity, which consequently had a positive impact on transactional and transformational leadership. Furthermore, they determined that individual creativity served as a mediator between social norms and leadership. Li and Wang investigated the impact of paternalistic leadership on innovation. They then proposed a theoretical model that used the three dimensions of paternalistic leadership (i.e., benevolence, morality, and authoritarianism) as the dependent variables, constructive deviance as the mediating variable, and innovation performance as the dependent variable. The empirical results showed that benevolent and moral leadership had a positive impact on innovation performance, while the impact of authoritarian leadership was negative. Benevolent and moral leadership had a positive impact on innovation performance through the mediating effect of constructive deviance, whereas authoritarian leadership had a negative impact.

Liu X. et al. explored the mechanisms behind the influence of specialized knowledge search on sustaining and disruptive innovation. They found that sustaining innovation was positively associated with knowledge search strategies, while disruptive innovation had an inverted U-shaped correlation with the supply chain and market knowledge search and had a positive correlation with scientific knowledge search. Liu conducted research that aimed to improve the effectiveness of knowledge-based talent management on technology enterprises to promote development stability. The findings indicate that knowledge workers were generally satisfied with companies' organization and management, but dissatisfied with the training and promotion systems.

Liang et al. conducted a survey among 215 executives. They determined that both entrepreneurs' psychological capital and entrepreneurial opportunities had a significant positive correlation with financial risk expectations. Using both virtual reality scenarios and experimental methods, Hu and Zhang explored how the implantation of an organizational culture of innovation and entrepreneurship affected people's psychological cognition in the process of spatial narrative. Experiments have confirmed that implanting an entrepreneurial organizational culture positively affects people's psychological cognition in spatial narrative. Workspaces combining design innovation and entrepreneurial organizational culture help inspire employees' senses of belonging, collectivity, pride, purpose, and joy at work. Yang and Wu investigated the correlation between work environment, employee innovation, and firm performance. The findings demonstrated that both work environment and employee innovation promoted firm performance. Additionally, work environment affected the relationship between employee innovation and firm performance. Zhao and Ba explored three key aspects (i.e., data sources, collection strategies, and analytical perspectives) of mobilizing visual methods for studying entrepreneurship-as-practice. This essay bears implications for researchers and educators working at the intersection of entrepreneurship research, the practice theory, and visual methods.

Wang and Deng used secondary data to examine the impact of innovation of executive incentive systems on the cost of equity. They discovered that innovation of executive incentive systems had a positive governance effect on the cost of equity. Particularly, executive compensation incentives significantly reduced the cost of equity. Li J. et al. conducted a comparative analysis of regional and cultural differences of modern Chinese business cliques, as well as differences in entrepreneurs' psychological characteristics and entrepreneurial behavior. They revealed that regional culture had a significant impact on the development of modern business cliques and on the regional economy.

Shen et al. examined the relationship between entrepreneurship and corporate social responsibility (CSR) under marketization conditions. Their results indicate that, when marketization is introduced into the model, entrepreneurship and marketization had a significant positive impact on CSR. Applying the structure–conduct–performance analytical framework, Liu B. et al. analyzed the normalization of CSR by Chinese startups after the outbreak of the COVID-19 pandemic. They suggested that CSR for startups should not be limited to altruism, but should include altruistic and self-interested mechanisms.



NEW ENTREPRENEURS

Within the Chinese cultural context, Chen Y. et al. explored the influence of error management on entrepreneurial self-efficacy and innovation under the perspective of Zhongyong thinking (Doctrine of the Mean). Results indicate that the Zhongyong thinking played a moderating role in how error management influences innovation behaviors. Han analyzed the impact of venture capital and investment strategies on the innovation performance of Chinese startups from multiple perspectives. The author found that, unlike private and foreign venture capital, national venture capital significantly improved innovation performance. Through policy content analysis and questionnaire surveys, Yu and Du explored the impact of regional competitive advantage, educational psychology, innovation and entrepreneurship policy, and entrepreneurs' innovation consciousness. They discovered that the psychological strength of technology-based entrepreneurs did not meet the required standard, and their innovation consciousness was lacking. Hence, they were unable to fully utilize the regional competitive advantage to resolve problems that require innovative entrepreneurship.

Lin et al. examined when and why opportunity novelty promotes (inhibits) opportunity adoption. They discovered that entrepreneurs with a low-level construal mindset tended to perceive more risk in novel opportunities, reducing the likelihood of opportunity adoption. However, novel opportunities have a positive effect on entrepreneurs' perceptions of creativity, increasing the likelihood of opportunity adoption. Yu W. et al. explored how different types of entrepreneurial networks and decision-making affected the identification of entrepreneurial opportunities. The results revealed that a non-linear decision-making process played a full mediating role between heterogeneous networks and innovation opportunities, while linear decision-making played a partial mediating role between homogeneous networks and imitative opportunities. Shi and Wang analyzed the motivations of new entrepreneurs from the perspective of transitional economy. They found a significant correlation between the survival of young ventures, the motivation to seize opportunities, and subjective and social psychology.

Ye and Dong conducted a questionnaire survey among entrepreneurs of 100 multinational ventures. They aimed to investigate the impact of cross-cultural adaptation on entrepreneurial psychology and intentions. They found that experience (in terms of years) affected cross-cultural competence, adaptability, and entrepreneurial intentions. However, it had no effect on psychological adaptation. Chu et al. used qualitative comparisons to explore entrepreneurial environment and entrepreneur psychology for startups. They found that entrepreneurial psychology, market environment, and entrepreneurial policies were core conditions to improve entrepreneurial effectiveness.

Chen and Tao analyzed the relationship between entrepreneurs' psychological capital and performance. They found that, in addition to optimism, the three other sub-dimensions of psychological capital (i.e., self-efficacy, wish, and toughness) had a positive impact on the performance of new ventures. Li S. et al. investigated the combined impact of entrepreneurial optimism and labor law on the performance of new ventures. They discovered that each dimension of entrepreneurial optimism had a significant positive impact on business performance, while labor law played a mediating role in the relationship. Using entrepreneurs from small and medium enterprises (SMEs), Zhao et al. explored the relationship between entrepreneurial enthusiasm and performance. The results indicate that entrepreneurial enthusiasm and risk-taking behavior affected performance through work engagement. Yang H. et al. conducted content analysis on the interaction between entrepreneurs and venture capitalists in 79 projects from a venture capital reality TV show. They found that passion and readiness had a significant positive impact on venture capitalists' willingness to invest. Based on entrepreneurial metacognition and emotional complexity theories, Chen and Xu surveyed 218 Chinese SME entrepreneurs. They found that entrepreneurs with more emotional complexity were more likely to use both causal and effectual logic.

By applying backpropagation to a neural network-based time series model, Yu and Zhang analyzed the supply-demand ratio of talent in enterprises and the state of entrepreneurship in the development of new ventures. Their findings revealed a mismatch between the cultivation of and demand for innovative talent. Furthermore, the mental health of young entrepreneurs in Shanghai was significantly worse than that of the national average of China. Busy work schedules and multiple societal goals were the main sources of entrepreneurs' stress, increasing the likelihood of severe mental health problems. Fan applied industrial cluster theory and multi-structural models to analyze the factors that influence the cultivation of new entrepreneurs. The results indicate that age and psychological characteristics were key factors that affected entrepreneurial performance and, thus, serve as a basis for cultivating diverse entrepreneurial talent. Su and Li applied the technology acceptance model to investigate new entrepreneurs that participate in online entrepreneurship education. They found that perceived usefulness, ease of use, and trustworthiness had a positive effect on new entrepreneurs' intentions to participate in the training.

Ma et al. adopt meta-analysis to analyze the literature to understand the role of experience and gender in entrepreneurs' business planning activities. Moreover, they found that both management experience and entrepreneurial experience positively influence the entrepreneurs' subsequent business planning behaviors, which contradicts some existing beliefs that inexperienced entrepreneurs are more likely to develop business plans. Li Y. et al. examined the influence of establishing city brand image on the psychological capital of new entrepreneurs. Their results suggested that, in the process of shaping city brand image, enhancement of urban culture is beneficial for emerging enterprises, and cities with more comprehensive urban culture were more attractive for highly educated entrepreneurs.

Based on a survey among 42 entrepreneurial teams in China, Hou et al. examined the relationship between knowledge diversity and team creativity. They found that knowledge sharing and member creativity played a mediating role in the relationship between knowledge diversity and team creativity. Using data from 419 academic entrepreneurial teams, Ye S. et al. explored the mechanisms behind the impact of entrepreneurial teams' expertise heterogeneity on decision-making. They found that team knowledge integration played a mediating role in the relationship between expertise heterogeneity and decision-making, while team reflexivity played a mediating role between expertise heterogeneity and team knowledge integration.



EDUCATION AND CURRICULUM

Using grounded theory, Yu and Jiang surveyed several leaders of the digital media art design course and entrepreneurs who achieved notable success in the digital media art design after graduating. They established a theoretical model outlining a reform path for innovation and entrepreneurship education in digital media art design. An and Xu studied how the virtual entrepreneurial practice affected the “cultivation of university entrepreneurial talents and innovation and entrepreneurship education.” They found that the respondents have not formed independent entrepreneurship concepts. Moreover, their basic entrepreneurial quality is relatively poor, their entrepreneurial awareness is weak, and their entrepreneurial psychological quality is relatively poor. Using literature analysis and questionnaire survey, Chen Z. et al. investigated contemporary college students' entrepreneurial value judgments. They proposed strategies for constructing college students' entrepreneurial value judgments, including environment, system, method, and mechanism construction. Using a case study method, Wang X. et al. examined the factors affecting the formation and operation of a university entrepreneurship ecosystem. Their results revealed that extracurricular activities, networking, entrepreneurial culture, and leadership significantly affect the formation and operation of a university entrepreneurship ecosystem.

Wang Z. et al. used experimental methods to explore entrepreneurship teaching methods (e.g., traditional teaching, case study, and scene simulation method) and study the impacts of entrepreneurial experience and ability on students' entrepreneurial psychology. Moreover, they showed that the scene simulation method significantly impacts both entrepreneurial psychology and ability in students. Combining both quantitative and qualitative research, Cheng et al. explored the potential factors affecting student satisfaction in flipped teaching. They found that “collaborative learning and cognitive demands” are important predictors of learning satisfaction. Yang Q. et al. divided entrepreneurship educational methods into classroom teaching and extracurricular activity methods from the ability level training perspective. Their findings indicated that although the direct effects of the two teaching methods are similar, the extracurricular activity method can effectively improve entrepreneurial attitudes and perceptions of behavioral control, positively affecting entrepreneurial intentions to a greater extent.

From the educational psychology perspective, Liu and Yu analyzed the awareness of college student startup entrepreneurs toward mass entrepreneurship and innovation. Their results showed that nearly 20% of the students have a comprehensive understanding of innovation and entrepreneurship and that <10% of the students are interested in innovation and entrepreneurship activities. Additionally, the vast majority of students believe that entrepreneurship education is a single and simple curriculum that is irrelevant to their majors. In the innovation and entrepreneurship context, Gao et al. explored the factors influencing students' satisfaction with the teaching quality of the basic entrepreneurship course. Their results showed that teaching contents, methods, conditions, and management are significantly and positively correlated with the teaching quality of an entrepreneurship course and are important factors affecting students' satisfaction. Hu W. et al. conducted research and formulated specific solutions from the aspects of teaching objectives, contents, methods, and models and course performance assessments. Moreover, they made theoretical and practical contributions to cultivating innovative and entrepreneurial abilities of design talents.

Interest in intrapreneurship research is growing, but the contributions to this field remain fragmented, and the field lacks a comprehensive framework. Huang et al. proposed a conceptual framework including both enabling factors (at the individual and organizational levels) and facilitation mechanisms, upon which enterprises can cultivate intrapreneurship capabilities. From an intrapreneurship perspective, Rose et al. explored the antecedents of shared leadership in innovation labs and its impact on team creativity. Based on existing research on shared leadership and innovation, they proposed the antecedents of innovation teams, namely, experimental culture, task reflexivity, and voice.



TALENT CULTIVATION

From the perspective of the theory of reasoned action, Chen S. et al. conducted a survey among graduating students from their undergraduate degrees. They found that attractiveness of the local environment and family characteristics were the most important factors that affect students' choice between entrepreneurship and seeking employment. Family characteristics have a significant positive impact on their attitudes toward entrepreneurship and employment, subjective norms, and willingness to seek entrepreneurship and employment, similar to the attractiveness of the local environment. Based on cognitive behavior theory, Li et al. discovered that government subsidies had a positive moderating effect on exploratory innovation, innovation development, and entrepreneurial intentions.

From the perspective of indirect entrepreneurial self-efficacy, Jiatong et al. explored the direct effects of entrepreneurs' educational background, mindset, and creativity on entrepreneurial intentions. The researchers determined that entrepreneurial self-efficacy played a partial mediating role between entrepreneurs' educational background, mentality and creativity, and intentions. Wang W. et al. examined the impact of the COVID-19 pandemic on green entrepreneurial intentions of business school students from the perspective of green entrepreneurial self-efficacy, optimism, ecological values, and social responsibility. The findings showed that COVID-19 had a strong beneficial effect on green entrepreneurial self-efficacy, optimism, ecological values, and social responsibility. Based on communication and social cognition theories, Sun et al. analyzed the relationship between entrepreneurial behavior, innovation mode, and entrepreneurial self-efficacy. They found that entrepreneurial self-efficacy played a mediating role between business model innovation and entrepreneurial behavior.

Through a questionnaire survey, Xiao and Wang investigated the current climate of entrepreneurship education for overseas returnees and college students in China. The results indicate that entrepreneurship education received by returnees was more advanced than that of domestic students. College students with overseas study experience demonstrated greater adaptability and had a more optimistic attitude despite difficulties and setbacks. Qi et al. conducted a questionnaire survey and examined the entrepreneurial status (entrepreneurial motivation and barriers) of design students. It was found that a lack of experience and financial resources were the main barriers, while access to personal wealth and self-worth were the main motivations. Chen and Tu adopted an experimental method to investigate the learning motivations and performance of 600 secondary school students in a digital game-based setting with a competitive structure. The findings indicated that entrepreneurs preferred to be more aggressive in terms of competitions, had a higher requirement for achievement, and were more likely to foster competition in non-competitive environments.

Zhou et al. explored the entrepreneurial psychology of physical education students in the “Internet Plus” environment. They found that entrepreneurial self-efficacy effectively predicted entrepreneurial intentions. Wang Q. et al. employed a case study to explore psychological pressures encountered by entrepreneurs, the psychological capital of college athletes, and the cultivation of employability. The results indicate that career guidance courses had a significant positive effect on students' employability, whereas psychological capital played a mediating role in this relationship. Additionally, the psychological stress of entrepreneurs had a positive impact on entrepreneurial performance.

Wang and Jiang examined the impact of entrepreneurship on college students' entrepreneurial abilities and entrepreneurial values in the new media environment. The findings reveal that successful entrepreneurship models could encourage students to receive entrepreneurial education. The respondents reported that they lacked financial support, business skills, capabilities, and understanding of corresponding policies and laws. Zhang J. et al. explored the relationship between new media innovation concepts, entrepreneurship education, and talent that specialized in dynamic expression of creativity. The experimental results revealed that, after training, students' ability to develop innovative concepts and to undertake entrepreneurial self-education through the dynamic expression of creativity, consciousness, and perception was significantly improved. Zhang and Song found that students are keen about entrepreneurial activities. However, 53% of the students have not conducted entrepreneurial activities, indicating that students' entrepreneurial ability is insufficient. Long et al. used the ridge regression model to study the drivers of entrepreneurship education performance of medical students. They found that entrepreneurial courses, teachers, competitions, practices, and policies have significant effects on the entrepreneurship education performance of medical students.

Geng et al. analyzed the current situation of entrepreneurial awareness of college student startup entrepreneurs and explored the role of innovative and entrepreneurial talents in social and economic development. They found that the relative freedom of time and space are the main factors encouraging college students to start their own businesses, while lack of funds and experience are the main constraints to entrepreneurship. Using general systems theory and fuzzy-set qualitative comparative analysis, Jiang et al. examined whether entrepreneurship education enables graduates to start their own companies more efficiently. They demonstrated that combining co-creation type, competition-oriented environment, and entrepreneurship education can produce efficient entrepreneurial activities. Based on the new entrepreneurial psychology and cross-cultural adaptation, Zhou Q. explored the entrepreneurial psychology of college students. They found that achievement motivation has significant impact on entrepreneurial intentions and knowledge levels. By avoiding blind entrepreneurship, college students can better adapt to cross-cultural environments. Under new media art, teachers should optimize the teaching model of the cultivation of innovative and entrepreneurial talents in art colleges and cultivate students' innovative ability and entrepreneurial positive psychology.

This Research Topic aims to understand startups from idea to market from a psychological perspective. The Research Topic comprises 61 research papers from various fields that clearly help us understand the psychology and education of startup development. Finally, we conclude this editorial by thanking all the authors for their contributions to this Research Topic, and all reviewers for their voluntary contributions in the peer review process to maintain the high quality of this Research Topic.
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Individual creativity has been the focus of long-term research in creative industries. However, few studies have explored the impact on individual creativity from social factors. At the same time, the influence of individual creativity on the existence of subsequent factors in the creative industry is also worthy of further investigation. From a social standpoint, this research aims to explore how social norms affect individual creativity, and how individual creativity affects subsequent leadership. The present research takes creative entrepreneurs in creative enterprises as the research objects, and the structural equation model is used to analyze the data obtained from 202 valid questionnaires. Besides, the mediating effect of individual creativity between social norms and individual leadership is verified. The results show that social norms can effectively promote the generation of individual creativity that has a positive impact on both transactional or transformational leadership. It is revealed that social norms are effective tools for enhancing creativity, answering the question of how creative ideas are transformed into creative work and leadership. Individual creativity plays a mediating role between social norms and individual leadership.

Keywords: individual creativity, social norms, leadership, creative industry, mediating effect


INTRODUCTION

The creative industry is an important driver of global economic development and knowledge economy, which brings huge economic benefits and job opportunities in innovation and cultural development. With strong ambiguity and uncertainty, startups in the creative industry rely more on artistry, uniqueness, and originality (Chen et al., 2018). Therefore, creativity has become an important driving force for the success of creative companies. At the same time, the creative industry puts more emphasis on the importance of entrepreneurs' characteristics and behaviors. In the process of creative entrepreneurship, creative entrepreneurs are not only cultural creators but also entrepreneurs responsible for their own economic and social security. Therefore, research on individual creativity of creative entrepreneurs has become the focus of scholars' attention, from which the understanding of the relationship between creative ideas, creativity, and entrepreneurship can be enhanced.

As a kind of implicit rule compliance, social norms subtly influence the evaluation of creativity and leadership of social individuals. For emerging industries such as creative industries, the informal system of social norms has a stronger impact on creativity (York and Lenox, 2014). Previous studies have defined creativity as a process by which a person produces novel and practical ideas, focusing on the influence of intrinsic characteristics of the subject of creative ideas on creativity, such as a person's personality, knowledge storage, thinking style, motivation, etc. (Kandler et al., 2016). However, few studies have explored the influence of individual creativity from the perspective of social norms, ignoring the fact that creativity is also a social process subject to social cognition and judgment (Shalley, 2003). At the same time, the empirical research on social norms on creativity is relatively limited, and the research results are somewhat controversial.

In addition, as a start-up of a creative enterprise, how individual creativity will affect leadership, and whether creative work can be effectively transformed into creative leadership also deserves further exploration. In the process of creative entrepreneurship, in addition to using creativity to build a business, creative entrepreneurs must also maintain a balance between creative ideas, creativity, and entrepreneurship, which is achieved through the management and leadership behavior of creative entrepreneurs. In this process, a high level of creativity will give leadership new characteristics (Vessey et al., 2014). Creative entrepreneurs also emphasize the use of their own creativity factors (such as creative cognition, creative thinking, etc.) to identify and analyze external opportunities, make rapid decisions, and ensure the smooth operation of creative entrepreneurship (Chen et al., 2015). At present, the research on creativity and leadership mostly starts from the team and organization level to explore the influence mechanism of leadership on creativity (Shin and Zhou, 2003; Zhang et al., 2011; Wang et al., 2014; Huang et al., 2016). The impact of individual creativity on leadership is relatively rare. Although some literature also reflects some creative leadership behaviors, the relationship between individual entrepreneurial creativity and leadership is still unclear.

Based on the current research status, this research will focus on answering the following questions. First, how do different social norms affect individual creativity? Second, will there be differences in the impact of social norms on individual creativity at two different levels, societal and personal? Third, in creative companies, how does individual creativity affect leadership, and will creativity become a source of leadership? Finally, does individual creativity play a mediating role between social norms and individual leadership? In order to solve the problems above, the present research explores whether there is a difference between different social norms on the creative entrepreneurs' individual creativity. At the same time, this research refines social norms into two levels: societal and personal. From the perspective of the individual self and the social self, it aims to analyze the mechanism of different levels of social norms on individual creativity. Besides, in order to answer whether creativity will become a source of leadership, and thus further solve the problem of how creative ideas are transformed into creative management and leadership, this study draws on the leadership behavior theory and explores the individual creativity of creative entrepreneurs. Finally, the key intermediary role played by individual creativity is explored in the relationship between social norms and individual leadership. Through this research, the question of how creative behavior in the creative industry is accepted and recognized by the social norms is answered. From the perspective of social dynamics, it has deepened the understanding of the activation and driving role of social norms on individual creativity. Moreover, by exploring the impact of individual creativity between social norms and leadership, the present study will help to further understand the new characteristics of creativity given to leadership, and reveal how individual creativity can transform creative work into creative leadership, which will provide a new perspective for leadership research in the creative industry.



LITERATURE REVIEW


Social Norms

Social norms are behaviors that a person is expected to follow and expect others to follow in a given social environment (Lapinski and Rimal, 2005; Mcdonald and Crandall, 2015). According to the social norm approach, relevant norms can be divided into descriptive norms and injunctive norms. Descriptive norms are related to the universality of a certain behavior, whose information provided is particularly relevant to interpersonal goals of being effective or accurate (that is, making correct choices); Injunctive norms is related to the degree of social recognition of behavior, establishment, and maintenance, whose interpersonal goals of social relations are particularly relevant (Cialdini et al., 1995). At the same time, different individuals' understanding that exist at the personal and societal level may be varied. Therefore, this research divides descriptive norms and injunctive norms into the personal level and societal level, namely personal descriptive norms, societal descriptive norms, personal injunctive norms, and societal injunctive norms.



Individual Creativity

Creativity refers to the idea that creative people produce novel and useful ideas at the same time. Specifically, the creativity of creative entrepreneurs reflects the degree of personal talent and intelligence of the founders of the company. The generated ideas are aimed at solving corresponding management problems and obtaining sustainable competitive advantages (Chen et al., 2015). Existing literature believes that creativity, which has a positive impact on the generation of creative ideas, is considered as the starting point of innovation (Baron and Tang, 2011). The creative process is a collection of cognitive and behavioral steps, designing problem identification, extensively searching for various information, looking for new methods, generating ideas from multiple sources, generating solutions, and elaborating development ideas.



Social Norms and Individual Creativity

Descriptive norms can easily guide the formation of creative behavior (Rivis and Sheeran, 2003). Creative entrepreneurs aim to use their own creativity to generate new and useful ideas. When individuals lack sufficient creative information or information is vague and difficult to make decisions, they will be unconsciously affected by the behavior of others. The behavioral information of the public will form a kind of behavioral norms and social pressure, making it an important situational factor to be considered when forming decisions and judgments, and promoting individual behaviors (Blay et al., 2016). When it comes from important stakeholders, such as the relevant creative behaviors of competitors in the creative industry. While bringing pressure and threats to creative entrepreneurs, it also brings related behavioral model references.

Besides, creativity is a social construct and consensus attribution. The dual process of performing creativity and being recognized is the game process between creative entrepreneurs and consumers. In the early stage of creative processes, creative entrepreneurs search and identify the information and opportunities from the outside world to serve as a source of creativity (Lapinski et al., 2017). Therefore, the universality of a certain social behavior will become the basis of creativity. Meanwhile, creative entrepreneurs have social identities, which derived from the membership of social groups, including (internalized) values and norms. The distinctiveness of social identity prompts people to follow group norms and influences the creative processes. When individuals face the threat of social group identity, they are more likely to abide by the descriptive norms (Hirst et al., 2009; Grant and Berry, 2011). Observing the social descriptive norms can show others their own identification with the group they belong to, so as to reduce the individual's anxiety and discomfort (Liu et al., 2019). Therefore, descriptive norms promote individual creative motivation and affect individual creative behavior.

Hypothesis 1: Personal descriptive norms positively affect individual creativity.

Hypothesis 2: Societal descriptive norms positively affect individual creativity.

Injunctive norms are the value judgments of most group members. Personal injunctive norms will bring certain pressure and threats to individuals (Fugas et al., 2011). Under emergencies and threats, individuals have an incentive to explore novel solutions to solve pressing problems. Amabile et al. (1996) believes that challenging stress perception and load stress perception are important work environment perceptions that affect an individual's level of creativity (Sacramento et al., 2013). Challenging pressure perception can enhance employees' internal motivation and have a positive effect on individual creativity. The injunctive norms at the individual level will inspire an individual's systematic information processing mode including divergent and aggregated thinking. Divergent and aggregated thinking modes are the prerequisites for constructing creative ideas.

Social sanctions are used as guarantees for behavioral execution, and people's behaviors are guided by emphasizing the behaviors (Yuan and Wu, 2020). When individuals' attitudes and behaviors are supported by social injunctive norms, creative entrepreneurs tend to act according to their original attitudes (Gelfand et al., 2017; Yuan et al., 2020). When creative behavior is not recognized by injunctive norms, creative entrepreneurs will use creativity to adjust creative behavior. Social trust, confidence, and praise for individuals will increase their belief in creative entrepreneurship, and thus enhance their sense of effectiveness, which will help increase individual creativity.

Hypothesis 3: Personal injunctive norms positively affect individual creativity.

Hypothesis 4: Societal injunctive norms positively affect individual creativity.



Leadership

According to the leadership theory, Longshore and Bass (1987) believes that transactional and transformational leadership can be reflected in the same person. Thus, this study aims to explore transactional leadership and transformational leadership. Transactional leadership is defined as the ability to clearly assign tasks, indicate specific divisions of labor, and influence employees through rewards and punishments with clear interests. Transformational leadership refers to a leadership behavior that stimulates the creativity, identity, and risk-taking motivation of subordinates in a complex environment with vision incentives, intellectual inspiration, leadership charm, and compassionate care (Bass, 1990; Makri and Scandura, 2010).

The characteristics of creative industries determine that the specific functions of creative leadership are different from the usual leadership. Creative work is closely related to the planning of creative leadership for long-term goals, the guidance of creative employees, the construction of organizational culture, and so on. One of the key goals of leadership in the creative industries is to motivate creative people to produce both profitable and creative work. Therefore, leadership in the creative field lies in how to make creative people give full play to their working skills and stimulate their creativity to the maximum extent.



Individual Creativity and Leadership

During creative processes, three different phases are designed, including identification of business opportunities, acquisition of resources, business profitability and growth (Baron and Tang, 2011; Gielnik et al., 2012). Most companies in the creative industry are new ventures, and there are no established business models or key success factors before. Therefore, entrepreneurs will send trading signals to the future prospects for human resources such as education, industry experience, and entrepreneurial experience in order to obtain external resources and investments (Ko and Mckelvie, 2018). When startups can prove that they have the potential to provide a considerable return on investment, they can use external resources for further development.

Creative industry has certain ambiguities and uncertainties, which pose great challenges to creative entrepreneurs and creative workers. When employees can accomplish the development goals of the organization well, valuable resource rewards will be provided for employees. When the employee's behavior is wrong or does not meet the standard, the leader will give feedback, make corrections, or impose punishment.

Hypothesis 5: Individual creativity will positively affect transactional leadership.

Leaders with a high level of creativity are good at using creative thinking for meaning construction, leading cross-border members to discover state-of-the-art technologies, new markets, and novel knowledge. Besides, efficient creative operation mechanisms will be established then. At the same time, leaders will continue to encourage members to adapt to environmental changes, use cooperative innovation to find opportunities, reduce members' anxiety about complex environments, and turn them into development momentum. The creation of ideas is often accompanied by contradictions and conflicts (Miron-Spektor et al., 2011). Creative entrepreneurs need to actively deal with conflicts, rather than blindly suppress the tensions existing in the organization (Jørn and Schei, 2010; Chen at al., 2015). By openly and critically handling conflicts in an organization, the cognitive behavior and behavioral complexity of creative entrepreneurs can be changed, and the creative insights that drive organizational change might be produced.

Hypothesis 6: Individual creativity will positively affect transformational leadership.



The Mediating Role of Individual Creativity

Social norms can be seen as a form of social control, which homogenizes the individual's thoughts and behaviors, which can also be tools to enhance creativity and leadership behavior. In creative activities, creative entrepreneurs need to pay attention to two aspects of leadership at the same time: creative worker behavior and creative manager performance. Creative workers aim to propose creative methods to solve problems. Meanwhile, the creativity of leaders in the management process has an important influence on leadership. For example, creative leaders are not limited to traditional rules and regulations to restrain their subordinates, and they are more open to the creative activities of employees, which will help them to exert their leadership.

Hypothesis 7: Individual creativity plays an intermediary role in the relationship between social norms and individual leadership. The conceptual framework is shown in Figure 1.


[image: Figure 1]
FIGURE 1. Conceptual framework.





METHOD


Research Design and Data Collection

The present study adopted the definition of the creative industry proposed by the British Ministry of Culture, Media, and Sports. The process of collecting data is as follows. First, in order to ensure the representativeness, we collected 100 cases (a total of 300 companies) from the three regions of eastern China, central China, and western economic zone. Their contact information can be obtained through Tianyancha- an enterprise information query platform. Second, we contact the main founder of each company such as CEO, general managers, or owners via different channels. Before the survey began, we specified the purpose of the survey, and guaranteed that the survey data will only be used for academic research. Finally, after confirming the contact information of the participants, we issued the corresponding questionnaire. We use the questionnaire collection tool to send the questionnaire's link to entrepreneurs. From June 2019 to January 2020, the data collection process took 7 months and gathered 274 questionnaires in total. However, in order to ensure the validity of the questionnaires' results, 62 invalid questionnaires were deleted. Finally, we got 202 valid questionnaires. The statistics of the samples are shown in Table 1.


Table 1. Characteristics of the research samples (N = 202).
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Measures
 
Explanatory Variables: Social Norms

Social norms use direct measures of variables in the planned behavior theory (TPB) to allow parallel measurement of different social norms (Park and Smith, 2010). Among them, the Cronbach's α coefficients of the different social norms are respectively 0.882, 0.876, 0.921, and 0.970.



Mediating Variable: Individual Creativity

Entrepreneur's individual creativity is measured as a set of personality characteristics (Amabile et al., 1996). This research uses creativity scale developed by Amabile to measure individual creativity. Its Cronbach's α coefficient is 0.967.



Explained Variable: Leadership

To measure transformational leadership and transactional leadership, this study applied a multi-factor leadership competency questionnaire to measure them (Bass, 1990). Among them, transactional leadership has a total of 12 items, and transformative leadership has six items. The Cronbach's α coefficient for transactional leadership is 0.968, and the Cronbach's α coefficient for transformational leadership is 0.951.

All measurements are measured using Likert's 5-level scale. Among them, “1” means “strongly disagree,” and “5” means “strongly agree.” In the empirical analysis of the present study, gender, age, industry, education level, and age were employed as control variables.




Reliability and Validity
 
Reliability

In order to verify the validity of the questionnaire and the data in this survey, the present study uses AMOS software to test the reliability and validity of the collected data. To test the reliability of the scale, Cronbach's α and construction factor loads were used. The results are shown in Table 2. In terms of subject reliability, the standardized coefficients of each subject are >0.6 and reach a significant level, and the SMC value is >0.36, which achieves the ideal subject reliability level. The composition reliability (CR) is >0.8, which achieves the ideal composition reliability value, proving that the model has good reliability.


Table 2. Validity and reliability of construct measures (N = 202).
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Validity

AMOS is used to test the aggregation validity and differentiation validity of the questionnaire. The results show that the factor load exceeds 0.7, and the average variance extraction (AVE) value reflects the average explanatory ability of each topic for all problems of the facet. Theoretically, it is recommended to be >0.5. The AVE of this study meets the standard, proving that the model has good convergence validity.

In this study, AVE method was used to evaluate the discrimination validity. According to the recommendations of Fornell and Lacker, the square root value of AVE for each facet must be greater than the correlation coefficient of each pair of variables, indicating that the facets have distinguishing validity. The results of this study are shown in Table 3. The statistics in bold type are the square root values of AVE in each dimension, and they are greater than the normalized correlation coefficients below them, so this study has good discrimination validity.


Table 3. Correlation analysis.
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RESULTS

The fitting results of the structural equation model are as follows: χ2 = 1469.106, df = 589, χ2/df = 2.494, SRMR = 0.0673, CFI = 0.900, and RMSEA = 0.08, which reached the acceptable fitting standard.

Table 4 and Figure 2 display the path coefficients of the model. Hypotheses 1 and 2 are that descriptive norms' impact on individual creativity at personal or societal level. It can be drawn from Table 4 that personal descriptive norms have a significant positive effect on individual creativity (β = 0.103, p < 0.05). Societal descriptive norms have a significant positive effect on individual creativity (β = 0.450, p < 0.001). Thus, Hypotheses 1 and 2 are accepted. When it comes to societal injunctive norms, the relationship between societal injunctive norms and individual creativity is significant (β = 0.267, p < 0.001). Personal injunctive norms have a significant positive effect on individual creativity (β = 0.215, p < 0.05). Both societal and personal injunctive norms have positive effects on individual creativity. Thus, Hypotheses 3 and 4 can be accepted. At the same time, R2, which represents the independent variable's ability to explain the dependent variable (individual creativity), is 0.832, meeting the standard of credibility, which can well prove the first four hypotheses of this study. For Hypothesis 5 and Hypothesis 6, the present study proposes that individual creativity will be positively related to transactional leadership and transformational leadership. The relationship between individual creativity and transactional leadership is significantly positive (β = 0.731, p < 0.001), which means individual creativity has an effect on transactional leadership. The relationship between individual creativity and transformational leadership is significantly positive (β = 0.829, p < 0.001), which is consistent with our hypothetical predictions. The ability of independent variable (creativity) to explain two dependent variables (transactional/transformational leadership) is 0.535 and 0.687, which has reached the ideal level, indicating that each dependent variable can be well-explained.


Table 4. Hypothesis testing results.
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FIGURE 2. Results of structural equation modeling. ***p < 0.001; **p < 0.05.


For Hypothesis 7, the Bootstrap method (the bias-corrected percentile method and the percentile method) was further applied to test the mediating effect of personal creativity on the relationship between social norms and leadership. Bootstrap was set to draw 1,000 samples, and the confidence interval level was 95%. If the upper limit and lower limit of the confidence interval do not contain 0, the point estimate will be significant.

As shown in Table 5, the indirect effects, direct effects, and total effects in the model are all significant, indicating that there are indeed some mediating effects. Social norms have a significant impact on personal creativity, and the standardized influence coefficient is 0.81 (P < 0.001). Personal creativity has a significant impact on leadership, and the standardized impact coefficient is 0.48 (P < 0.001). Social norms have a significant impact on leadership, and the standardized impact coefficient is 0.47 (P < 0.001).


Table 5. Bootstrap mediating effect test.
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CONCLUSION

The present study on individual creativity focuses not only on the influence of internal factors such as personal characteristics and motivation but also on the influence of social factors related to creativity (Grant and Berry, 2011). The purpose is to explore the relationship among social norms, individual creativity, and leadership. From a social perspective, this study reveals how social norms affect the generation of individual creativity, and how individual creativity affects subsequent leadership. Whether individual creativity plays an intermediary role among them is also explored.

According to different types and levels of norms, this study divides social norms into descriptive norms and injunctive norms, both of which are defined on the individual and the societal levels. Results first show that both norms are significant sources of individual creativity, which reflect people's perception of others' recognition or what they should do. This also confirms the previous research that social norms are an important factor affecting social behavior (Goncalo et al., 2014). However, the two norms have slightly different mechanisms for individual creativity. Descriptive norms emphasize the typicality and normality of behavior, providing evidence to explain what is appropriate and effective to stimulate creative behavior; injunctive norms emphasize the influence of creative behavior through potential individual or social rewards and punishments participating in the process of creation. At the personal level, creative entrepreneurs share two perceptions in society, namely self-perception and social perception. The individual's cognition of external norms depends on the self-perception of his/her behavioral characteristics or state (Kunrath et al., 2020). When self-concept is emphasized, creative entrepreneur's creativity is more susceptible to personal goals and needs. Self-perception is the origin of social cognition. From the social perspective, a society and collectives in a certain social network give creative entrepreneurs collective self-awareness and social perception (Long and Wang, 2019). When social perception is emphasized, entrepreneur's creativity is more susceptible to collective norms and values, and they tend to act in accordance with external values, social norms, and expectations. China is dominated by a highly relationship-oriented culture, which attaches great importance to collectivist values and the Confucian culture. Therefore, in the context of Chinese collectivism, creative entrepreneurs place more emphasis on the attributes of the collective self, and the cognition of external norms will come from the self-evaluation of specific groups. The conclusion of this paper well verifies the social identity theory driven by social norms and the theory of norm activation.

Second, the impact of individual creativity on back-end leadership has been verified. Results show that individual creativity of has a positive impact on leadership. The key difference between them is the form of interaction between leaders and subordinates. Transactional leaders often correctly accomplish things, clearly give creativity roles and tasks, and coherently provide incentives and exceptional management through the exchange of value and benefits; however, transformational leadership, which employs one's own creativity to build an environment suitable for creativity, employee encouragement, and the mobilization of a variety of creative incentive mechanisms, ensures the smooth operation of the creation process. Although different kinds of leaderships have different influence mechanisms, creativity can provide a transformation path for both types of leadership. Previous studies have pointed out that transformational leadership and transactional leadership promotes creativity, while this study proves that individual creativity also has a positive effect on leadership (Qu et al., 2015). Therefore, in a creative agency or team, both transformational and transactional leaders need to recognize that creativity is one of the most important leadership factors in organizational efficiency and future success.

The present study produces the following contributions. First, from the perspective of social norms, it is possible to fundamentally reveal the social attributes to individual creativity and leadership, which may enhance scholars' understanding of the social drive of individual creativity and leadership. With the continuous development of information technology and social network, the social network with network as the medium arises at the historic moment. Information and events in the society will provide creative sources for creative entrepreneurs. Creative entrepreneurs can implement their ideas by exerting their creativity and leadership, and produce corresponding creative products to meet the ever-developing personalized and diversified market demands. Second, this study further demonstrates the relationship between theoretical creative ideas, creativity, and entrepreneurship. Social events can be a source of creative ideas, and social norms can influence the direction in which ideas form creative products. According to this direction, creative entrepreneurs use their creativity to produce creative ideas into formative creative products that can enter the market. Creative products that conform to social norms and meet the creative needs of social groups will become the sustainable competitiveness of creative entrepreneurship (Wu et al., 2018). Creative entrepreneurs influence creative management and leadership through creative ideas to form a creative entrepreneurial environment, ensuring the smooth progress of the creative process. The present study provides a new perspective on the behavioral theory of leadership and outlines a strategic framework that affects individual creativity and leadership. Moreover, creativity promotes leadership. In the past, creativity was only applied as an optional factor for leadership construction, but now it is essential in the enterprise. Therefore, it is essential to explore the promoting role of creativity in the process of creative management and leadership to produce competitive creative products. Moreover, individual creativity plays an intermediary role between social norms and individual creativity. This study initially reveals how creative ideas are transformed into creative management and creative leadership.

This paper has some limitations, but also provides a direction for future research. First, the research object of this paper is the creativity and leadership of creative entrepreneurs affected by social norms in creative industries. The generation and execution of creative ideas are driven by individual mental activities of creative entrepreneurs, and creative capital is formed through creativity and leadership. At the same time, there is a process of value co-creation between creative industries and social groups, so social norms have certain particularity to the creativity and leadership of creative industries. However, whether the conclusions of this study can be applied to other industries and industries remains to be further studied. Second, this study was conducted in the context of China's creative industry, which is influenced by Confucian culture, where individuals tend to follow the behavior of the masses. Social norms may have different influences on creativity and leadership in different cultural contexts. Therefore, future research can start from the background of social norms in different countries to explore the social factors that enhance creativity and leadership. Third, the research method of questionnaire survey is adopted in this study. Different subjects have different understandings of the same item, then the questionnaire results may have certain influence on the final empirical results. The questions used in the questionnaire are the ones in the mature scale, which may omit some more detailed and deep information. Therefore, the following research can use the method of case study to explore the influence path of social norms on creativity and leadership, and conduct an in-depth analysis of the social factors of creativity and leadership.
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Recently, scholars have begun to shift focus toward the effectiveness of different teaching methods for entrepreneurship education. However, the establishment of a unified and clear standard for the division of entrepreneurship educational methods remains unfulfilled, affecting the accuracy of research conclusions. In the present study, for the first time, the aim was to divide the entrepreneurship educational method into the classroom teaching method (CTM) and the extracurricular activity method (EAM) from the perspective of competency level training. On the basis of the modified planning behavior theory, the influence of entrepreneurship education on entrepreneurial intention (EI) was explored. In the present study, 514 college students of 14 universities in China were surveyed. The results reveal that the CTM and EAM had a direct positive bearing on EI, with indirect impact exerted by attitude toward entrepreneurship (ATE) and perceived behavioral control (PBC). Although the direct effects of the two teaching methods were similar, EAM could effectively improve ATE and PBC, thereby resulting in a positive effect on EI to a greater extent. Further observations were made that the participation of research University students in CTM was significantly lower than that of applied University students, leading to lower EI. Additionally, higher EI could be attributed to the more active participation in EAM of male students than female students, while no significant difference was indicated between different majors in EI. The results are of significant reference value for promoting the reform of entrepreneurship education and improving the quality of entrepreneurship education in colleges and universities.

Keywords: entrepreneurial talent, entrepreneurship classroom teaching, extracurricular activities, teaching method, entrepreneurial intention


INTRODUCTION

As a result of the global coronavirus disease 2019 (Covid-19) pandemic, many businesses faced difficulties or even went bankrupt. Only companies with flexible operations and the ability to adapt quickly to market changes survived. Others saw the crisis as an opportunity, being able to fulfill the new needs of the market and formulate fresh ideas therefor. The common aspect of these companies lies in their teams of entrepreneurial people who remain passionate and create a culture of constant innovation. Notably, universities play a central role in the cultivation of entrepreneurial talents (Martínez-Martínez and Ventura, 2020). Recently, scholar attention has been drawn to determining how best to teach entrepreneurship for the achievement of better results (Lackéus, 2020). Regarding the evaluation index of the impact of entrepreneurship education on results, prior research has most commonly adopted entrepreneurial intention (EI) (51%), followed by perceived feasibility (25%), entrepreneurial skills and knowledge (21%), and attitude toward entrepreneurship (ATE) (19%) (Nabi et al., 2017). As such, in the present study, EI was taken as the dependent variable to evaluate the effect and mechanism of different entrepreneurship education teaching methods on EI.

Existing studies have confirmed that the participation of college students in entrepreneurship education can enhance their knowledge of entrepreneurship, promote their perception of feasibility, and then increase their entrepreneurial willingness (Robinson and Hayes, 1991). Entrepreneurship education can promote entrepreneurship by improving the entrepreneurial skills and competence of students (Wilson et al., 2007; Kucel and Vilalta-Bufi, 2016), as well as improve their entrepreneurial willingness by changing the psychological mood and motivation of entrepreneurs and stimulating their entrepreneurial inspiration (Souitaris et al., 2007). In the process of receiving entrepreneurship education, individuals are also more likely to find team partners and obtain technical resources and even financial support, thereby enhancing EI (Souitaris et al., 2007). From the perspective of entrepreneurial attitude and motivation, entrepreneurship education has been confirmed by Fiet (2001) to have a positive impact on EI. In prior research, the majority of studies have confirmed the positive effect of entrepreneurial education on EI (Athayde, 2010), yet several studies have indicated that the effect of entrepreneurial education on EI is not significant, or even negative (Graevenitz et al., 2010; Chen et al., 2013; Lima et al., 2015). The reason for such divergence could be ascribed to the fact that many studies have included entrepreneurship education as a single variable into the research model, without considering the different effects that different teaching methods of entrepreneurship education may have.

Hence, scholars have recently begun to shift focus toward the effectiveness of different teaching methods of entrepreneurship education. Bechard and Gregoire (2005) proposed three basic archetypes: supply, demand, and capacity models. The supply model focuses on the dissemination and replication of knowledge, primarily taking the forms of lectures and reading. The demand model primarily takes the form of interactive search and simulation, with a focus on exploration, discussion, and experiment. The ability model focuses on allowing students to solve problems in real situations and primarily adopts the teaching methods of communication, discussion, and knowledge production. Based on the aforementioned framework, Nabi et al. (2017) sorted 159 studies related to entrepreneurship education from 2004 to 2016 and applied mixed models on the basis of three basic prototypes. Piperopoulos and Dimov (2014) classified entrepreneurship education courses into two types (theoretical orientation and practice orientation) while Sirelkhatim and Gangi (2015) further divided the practice-oriented teaching method into two methods (simulation entrepreneurship and practical entrepreneurship). Although these explorations are undoubtedly of considerable benefit, existing research has been more concerned with how to “teach” more effectively from the perspective of the supplier. As there is no clear and unified definition standard, there are differences in classification methods. For this reason, clarifying the classification standard of the entrepreneurship education teaching method is necessary, which is an important basis for accurately grasping the internal mechanism of entrepreneurial education on EI. In the present study, a discussion on how to learn more effectively from the perspective of the demand side (students) is provided, and the classification standard of the entrepreneurship education teaching method is proposed. This is of considerable significance, as students are the object of entrepreneurship education and the subject of entrepreneurship behavior.

In addition, scholars have started to pay due attention to the recognition of action- and experience-oriented entrepreneurship education teaching methods (Nabi et al., 2017; Neck and Corbett, 2018; Lackéus, 2020; Rosado-Cubero et al., 2021). Many colleges and universities even let students directly establish small companies to conduct dry learning, but existing studies have confirmed that this is not necessarily the most effective way (Lackéus, 2020). The aforementioned studies are based on the belief that there is a need for re-evaluation of the effectiveness of traditional classroom teaching methods (CTMs) in cultivating students' entrepreneurial ability and spirit, especially in certain developing countries, where it is not necessarily possible for every student to directly set up a company to implement the teaching method of “learning by doing.” Existing comparative studies on different teaching methods of entrepreneurship education have mostly adopted qualitative research (Nabi et al., 2017; Balan et al., 2018; Lackéus, 2020; Verduijn and Berglund, 2020), while quantitative research support remains relatively minimal. For the research object, only a certain type of major (Souitaris et al., 2007; Liñán and Chen, 2009; Mukesh et al., 2020; Rosado-Cubero et al., 2021) or a certain type of University (Ismail et al., 2018) was selected in many of the existing studies. There is a scarcity of studies comparing the influence of different entrepreneurial educational methods on EI under different majors, genders, and types of universities.

Through group interviews and questionnaires conducted for the present study, the different methods of entrepreneurship education were distinguished from the perspective of the competency level training of students, and the modified planned behavior theory was taken as the research framework to explore the influence of entrepreneurship education on the EI of college students in different majors, University types, and gender. Ultimately, owing to the present study, the quality of entrepreneurship education in Chinese universities can be improved, and a decision-making basis for EI can be further provided.



LITERATURE AND HYPOTHESIS


Entrepreneurship Educational Method

As is widely accepted, entrepreneurship can be taught (Drucker, 1985; Hahn et al., 2017), but determining how to render a more effective teaching method has recently become a much discussed topic in the entrepreneurship education field (Fayolle, 2013). Sirelkhatim and Gangi (2015) summarized the entrepreneurship education teaching method into three types, namely, “about,” “for,” and “through.” The “about” entrepreneurship approach is theory-oriented, while the latter two are practice-oriented. Different from other approaches, “for” entrepreneurship usually adopts the simulation teaching method (Honig, 2004), in which a student pretends to be an entrepreneur as part of a role play. The “through” approach emphasizes the real experience of students in the entrepreneurial process and requires students to learn in the market by means of incubators (Vincett and Farlow, 2008), which is fundamentally different from the “for” approach. Piperopoulos and Dimov (2014) classified entrepreneurship courses into two types: theory-oriented courses and practice-oriented courses. In the theory-oriented entrepreneurship course, teachers are taken as the center to linearly impart entrepreneurship knowledge and usually adopt teaching methods such as classroom teaching, case studies, or inviting successful entrepreneurs to lecture, facilitating the learning of students in a passive manner. Conversely, in the practice-oriented entrepreneurship course, students learn how to start an enterprise through “learning by doing” and are considered as the center. Students can be encouraged to create a real enterprise (or at least a simulation) and build up a network with a community of entrepreneurs to conduct business. Here, students can actively learn in practice through the guidance of both teachers and entrepreneurs (Gibb, 2002). On the basis of such classification, in the research of Piperopoulos and Dimov (2014), observations were made that when students participated in practice-oriented entrepreneurship courses, their EI increased with the enhancement of entrepreneurial self-efficacy, and when they participated in theory-oriented courses, the opposite trend was exhibited. Passaro et al. (2018) compared the samples participating in the entrepreneurship theory course with another group participating in a business plan competition (BPC) and found that the participation in the theory course had no significant impact on EI. Meanwhile, participation in the entrepreneurship competition had a significantly positive impact on EI. Despite the aforementioned findings, Ismail et al. (2018) demonstrated that the “teacher-centered” CTM achieved better results in the cultural context of Malaysia. These results are obviously contradictory and pose the question of whether the theory-oriented entrepreneurship education is really invalid and whether it is appropriate to divide the teaching methods of entrepreneurship education into two types: theoretical orientation and practical orientation.

In summary, existing research has continued to adopt the thinking model of how to “teach” in a more effective way, instead of focusing on how students can “learn” more effectively. The EI of students is a vital indicator to assess the efficacy of entrepreneurship education (Nabi et al., 2017), the most important prerequisite for which being entrepreneurial self-efficacy (Chan et al., 2012). Therefore, the classification of entrepreneurship education in consideration of the competency level training will be beneficial for accurately assessing the effectiveness of the different methods of entrepreneurship education. As reported in the new version of Education Target Taxonomy revised by Anderson et al. (2001), the cognitive ability training of students in any educational activity can be divided into six levels from low to high: memory, comprehension, application, analysis, evaluation, and creation. The top three levels are for low-order cognitive abilities, with the bottom three being for high-order cognitive abilities. In the present study, this theory was adopted as the main basis of entrepreneurship education classification. Additionally, the classification of teaching activity formulated by Dewey (1916) was followed, where the educational method is divided into the CTM and the extracurricular activity method (EAM), as shown in Table 1. CTM is a part of the daily teaching plan, which is arranged at a certain time and place. Students can get credits through examinations. CTM focuses on training students' lower-order cognitive abilities such as memory, understanding, and application of knowledge; and common forms include entrepreneurship theory courses and experimental courses. EAM is the extracurricular activities that students participate in voluntarily. Students learn by themselves, develop innovative products or services, write business plans, and focus on training students' higher-order cognitive abilities such as analysis, evaluation, and creativity. Common forms include the entrepreneurship competition and entering the maker space. In a recent study, Mukesh et al. (2020) divided the entrepreneurship educational method into the traditional CTM and the action learning teaching method. Experimental research demonstrated that both teaching methods had a positive impact on EI, but students who participated in the action learning teaching method had higher EI than those who participated in the traditional CTM. On this basis, the following hypothesis was proposed in the present study:


Table 1. Classification of entrepreneurship educational methods.
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H1: From the perspective of competency level training, the entrepreneurship educational method can be divided into the CTM and the EAM.



Entrepreneurship Education and Entrepreneurial Intention

Refesrring to a self-identified belief that a person plans to create a new enterprise at some point in the future (Thompson, 2009), EI serves as the most critical predictor of entrepreneurial behavior (Krueger et al., 2000) and also a significant indicator to evaluate the effect of entrepreneurial education. In the classroom teaching process, teachers impart knowledge of entrepreneurship and business management-related theory, share the successful stories of entrepreneurs, and conduct analyses on the support of the government and the school for the entrepreneurship of college students. Students participating in the course may also meet like-minded partners, and the schools will invite external entrepreneurs to conduct lectures, so as to stimulate the EI of college students. By analyzing 42 studies, Martin et al. (2013) found that a significant positive relationship was indicated among entrepreneurship education, entrepreneurial human capital, and entrepreneurial performance. Nabi et al. (2017) reviewed 81 studies from 2004 to 2016 on the relationship between entrepreneurship education and EI, 61 of which (75%) exhibited a positive relationship between entrepreneurship education and EI. The most recent studies have also confirmed that entrepreneurship education is one of the key factors affecting EI and entrepreneurial behavior (Tung et al., 2020; Hameed et al., 2021), with several studied conducted from the perspective of China (Liu et al., 2019; Zhang et al., 2019). On this basis, the following hypothesis was proposed in the present study:

H2a: The entrepreneurship CTM has a direct and significant positive impact on the EI of college students.

When participating in entrepreneurship competitions or applying for enterprises in the maker space and other extracurricular activities in the process, college students usually need to form teams; produce a business plan; explore opportunities that exist in the analysis of the external environment, and development and innovation of products or services; evaluate the advantages and disadvantages of their products compared with those of competitors; and collect related industrial and entrepreneurship support policies. These experiences lay the foundation for their future entrepreneurship and help stimulate EI. Tuan et al. (2019) investigated 1,600 young Vietnamese people and revealed that past experience related to entrepreneurship had a direct and significantly positive impact on EI. The research results of Passaro et al. (2018) also demonstrated that participation in BPCs had a direct and significantly positive impact thereon. On this basis, the following hypothesis was proposed in the present study:

H2b: Entrepreneurship extracurricular activities have a direct and significant positive impact on the EI of college students.



Entrepreneurship Education and Theory of Planned Behavior

Developed by Ajzen (1991) on the basis of theory of reasoned action (TRA) (Fishbein and Ajzen, 1975), theory of planned behavior (TPB) has been demonstrated to well explain and predict human planned behaviors in practice and has thus emerged as the most widely applied psychological theory (Kolvereid, 1996) for studying the relationship between intention and behavior. Intention is considered to be the best predictor of planned behavior (Krueger et al., 2000). Under the TPB framework, individual behavioral intention is predominantly influenced by three factors, namely, individual attitudes toward behavior, subjective norms, and perceived behavior control. Subjective norm means that the individual will measure the perceived social pressure, that is, whether people (such as parents, teachers, classmates, and friends) support the behavior, so as to assist in the decision of whether to implement said behavior. Perceived behavior control refers to the perception of an individual about the level of difficulty of realizing the benefit (Ajzen, 1991).

As entrepreneurship is a planned behavior (Bird, 1988), TPB has been extensively applied in the study thereof. Through empirical research, Krueger et al. (2000) demonstrated that the TPB theory could well predict EI. Liñán et al. (2011) developed a questionnaire on EI based on the TPB theory, reporting that ATEs and control of perceived behavior were the two most important factors to explain EI. Through quasi-experimental research, Lorz (2011) revealed that said two factors exerted significant influence on EI, while subjective norms had insignificant influence thereon. Moreover, around 1,600 young Vietnamese were surveyed by Tuan et al. (2019) to authenticate the profound impact rendered by ATE and perceived behavior control on EI. In accordance with the existing research on EI based on TPB, although the influence of ATE and perceived behavior control on EI has been unanimously recognized, divided opinions exist with regard to the impact of subjective norms. In fact, in seven out of 16 empirical studies reviewed by Ajzen (1991), observations were made that subjective norms had an insignificant contribution to the expression of different behaviors. In the aforementioned studies, only the mediating effect of attitude and perceived behavior control was considered when discussing the influence of entrepreneurship education on EI, since parents and relatives are not the direct target of entrepreneurship education in colleges, making their attitude toward student entrepreneurship hard to alter.

Nabi et al. (2017) reviewed 108 studies on the relationship between entrepreneurship education and personal psychological capital from 2004 to 2016, observing that 26 out of 32 studies related to personal attitude reported a positive influence; 28 out of 34 studies on entrepreneurial skills and knowledge reported a significant positive impact; and in 42 relevant studies, 33 reported a positive influence. Further, several recent studies corroborated the positive impact of entrepreneurship education on attitude and perceived behavior control (Vorley and Williams, 2016; Hahn et al., 2017; Ismail et al., 2018; Passaro et al., 2018; Tuan et al., 2019; Zhang et al., 2019; Mukesh et al., 2020). On this basis, the following hypotheses were proposed in the present study:

H3a: CTM has a positive influence on ATE.

H3b: EAM has a positive influence on ATE.

H4a: CTM has a positive influence on perceptive behavior control.

H4b: EAM has a positive influence on perceptive behavior control.

However, different teaching methods may have different effects on ATEs and perception-based behavior control. Based on the sample data of 88,918 students from 26 countries in the Global University Entrepreneurial Spirit Students' Survey, Hahn et al. (2017) demonstrated that the increase of entrepreneurial human capital (entrepreneurial knowledge and skills) effectuated by the high-practice-oriented entrepreneurial educational method was always higher than that from the low-practice-oriented teaching method. Through a comparative experiment, Passaro et al. (2018) confirmed that attending the theoretical course had insignificant influence on ATEs and perceived behavior control of a student, but the entrepreneurship competition could greatly affect the two variables. Also corroborated by the experimental study of Mukesh et al. (2020), students who engaged in action learning teaching had higher entrepreneurial self-efficacy than those undergoing traditional classroom teaching.

Through entrepreneurship classroom teaching and participation in entrepreneurship extracurricular activities, students can boost their sense of identity and perception of entrepreneurship feasibility, so as to increase their willingness to start a business. According to the research results of Ismail et al. (2018), the subjective perception of college students played an intermediary role in entrepreneurship education and EI. Zhang et al. (2019) selected 200 college students in Hong Kong as the research object, where a research model was established based on the planned behavior theory. Here, entrepreneurial learning was demonstrated to significantly influence the attitudes of students toward entrepreneurship and perceived behavior control, and to further affect the EI. On the basis of the aforementioned findings, the following hypotheses were proposed in the present study:

H5: ATE plays a mediating role between entrepreneurial education and EI.

H6: Perceived behavioral control plays a mediating role between entrepreneurial education and EI.

Based on the above research assumptions, the theoretical model constructed for the present study is shown in Figure 1.
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FIGURE 1. Theoretical model of the study.





RESEARCH METHODS


Variable Measurement

In the present study, to accurately investigate the involvement of Chinese college students in the entrepreneurship education teaching method, interviews were arranged for 30 senior undergraduate students prior to the investigation. The interviewees were required to list the names of entrepreneurship education activities that they were aware of. After the lists were collected, the top 80% projects most mentioned were kept in accumulative terms, which included eight projects: fundamentals of entrepreneurship education course, entrepreneurship simulation experiment, business and management course, entrepreneurship lecture of successful entrepreneurs, innovation and entrepreneurship competition, college student innovation and entrepreneurship training plan, teacher research project, and entering the maker space on campus.

By means of the scale of Krueger et al. (2000) for reference, interviewees evaluated the expected utility of starting a business by scoring four designed items, such as “starting a business can generate a sense of accomplishment.” Moreover, by means of the scale of Liñán and Chen (2009) for reference, four items were designed based on perceptual behavior control, such as “I am creative;” and four items were designed in terms of the EI, such as “I think I will start my own business in the future.” In addition, the “gender,” “type of colleges and universities,” and “major” were taken as control variables. The universities could be classified into “research universities” and “applied universities.” In the present study, universities in “Project 211” (Project 211 is a project of National Key Universities and colleges initiated in 1995 by the Ministry of Education of the People's Republic of China) were categorized as “research universities,” with the rest defined as “applied universities.” Major was divided into three types, namely, “science major,” “business major,” and “other majors.” The detailed design of the measurement items can be seen in the Appendix A.

In general, the measurement methods of entrepreneurship education can be divided into two kinds. The first involves measuring the perceived value and support of students regarding entrepreneurship education, which is a subjective evaluation and usually measured by the Likert scale (Souitaris et al., 2007; Hou et al., 2019). The second is an objective record of facts and involves asking students about their experience in entrepreneurship education. This is usually measured by asking students whether they have participated in entrepreneurship education programs (Kolvereid and Moen, 1997; Galloway and Brown, 2002; Lorz, 2011; Naia et al., 2014). Taking into account that the measurement results of the second method are more objective and the exogenicity of the variables is better, two multiple-choice questions were used in the present study, with the answers of “yes” (having a value of 1) or “no” (having a value of 0), to ask the respondents about their participation in entrepreneurship education. The other variables were investigated using the Likert seven-level scale, with “1” meaning “strongly disagree” and “7” meaning “strongly agree.”



Sample and Data Collection

The data in the present study were acquired from the questionnaires, which were conducted by the research team and completed by students from 14 universities in China from April to June 2020. The samples covered both research and applied universities, in addition to business and science majors, thereby rendering the data relatively representative. Six hundred questionnaires were issued altogether, and 530 were recovered, with a recovery rate of 88.3%. Invalid questionnaires were eliminated, and 514 valid questionnaires were ultimately obtained, with an effective rate of 85.7%. The basic statistical characteristics of the samples are presented in Table 2.


Table 2. Basic sample statistical characteristics.
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RESULTS


Reliability and Validity Analysis

An exploratory factor analysis and a reliability test were conducted for the scale by using SPSS 23.0 software, the results of which are shown in Table 3. The variable measurement item of the load was between 0.767 and 0.898, the scale of the overall Cronbach alpha coefficient was 0.903, the subscales of reliability coefficient were between 0.838 and 0.902, the Kaiser–Meyer–Olkin (KMO) value was between 0.745 and 0.829, and the cumulative variance contribution was between 67.458 and 77.309%. An observation can be made that the scale had a high reliability and good internal consistency. In addition, the Harman single factor test was employed to check whether common biases existed in the data. The results reveal that all items were aggregated into five factors without limiting the number of factors, the corresponding factor measurement item was exactly the same as that of the scale design, the characteristic value was >1, the cumulative variance contribution rate was 72.730%, the first factor of the total variance was explained at a rate of 39.617%, and other factors were explained at a rate of <50%. Thus, the present study could be regarded as being affected by common method biases.


Table 3. Results of exploratory factor analysis (N = 514).
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The results of exploratory factor analysis indicate that the “Fundamentals of Entrepreneurship Education Course (Q1),” “Entrepreneurship Simulation Experiment (Q2),” “Business and Management Course (Q3),” and “Entrepreneurship Lecture of Successful Entrepreneurs (Q4)” were classified as the same factor, and these teaching methods all had the characteristics of classroom teaching. “Innovation and Entrepreneurship Competition (Q5),” “College Students Innovation and Entrepreneurship Training Plan (Q6),” “Teacher Research Project (Q7),” and “Entering the Maker Space on Campus (Q8)” were classified as the same factor, which was consistent with the characteristics of the extracurricular activity teaching method, and preliminary verification of H1's classification of the entrepreneurship education teaching method. In order to further verify the hypothesis, in-depth interviews were conducted with 30 students, who were asked to evaluate the effects of these eight teaching activities on the competency level training of student. The results exhibit that there were several differences among students only in Q2. All respondents agreed that the “Entrepreneurship Simulation Experiment” could train understanding and application of entrepreneurial knowledge, which is low-order cognitive ability training. At the same time, 11 students (36.67%) believed that the “Entrepreneurship Simulation Experiment” could also train the higher-order abilities of problem analysis and problem solving. Overall, respondents tended to believe that the “simulation of entrepreneurship” focused on training lower-order cognitive abilities, believing that the teaching method was still teacher-led despite being practical. The interviewees reached a consensus on the competency level training corresponding to other teaching methods, believing that Q1, Q3, and Q4 focused on the training of lower-order cognitive abilities, while Q5–Q8 focused on the training of higher-order cognitive abilities, thereby verifying H1.

For the purpose of testing the convergence validity and discriminant validity of the scale, the verification factor analysis of the survey results was conducted with AMOS 26.0 software. The results are provided in Table 4, and an observation can be made that the goodness-of-fit index (GFI) of the five-factor model was good [χ2/df = 3.306, comparative fit index (CFI) = 0.940, GFI = 0.903, incremental fit index (IFI) = 0.940, normed fit index (NFI) = 0.917, root mean square error of approximation (RMSEA) = 0.067]. The correlation coefficient between all variables (p < 0.001) was significantly correlated. The average variance extracted (AVE) values were >0.5, the variables and the variables' AVE square root were greater than the correlation coefficient of this variable with other variables, and the composite reliability (CR) value was >0.8. The scale had good convergent validity and discriminant validity.


Table 4. Descriptive statistics, correlation coefficient, and AVE and CR values of variables (N = 514).
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Difference Test

A difference test was conducted through independent sample T testing and one-way ANOVA, and the results are listed in Table 5. An observation can be made that there was no significant difference between male and female students in CTM participation level. However, a significant difference existed between the EAM participation level and EI, in that male students' participation level and EI were considerably higher than those of female students. Additionally, there was no significant difference between research and application-oriented universities in terms of participation in EAM, yet CTM participation and EI participation were different. The CTM participation of students in application-oriented universities was notably higher than that of research-oriented universities, which was the same for EI. Finally, there was no significant difference in CTM, EAM participation, and EI among students of different majors.


Table 5. Difference test results.
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Hypothesis Testing

To test the hypothesis of the theoretical model shown in Figure 1, AMOS 26.0 software was employed in the present study. As shown in Figure 2 and Table 6, the GFI of the model was good [χ2/DF = 3.487, CFI = 0.935, GFI = 0.898, Tucker–Lewis index (TLI) = 0.923, RMSEA = 0.070]. The results illustrate that CTM and EAM had a direct and significant positive impact on EI, with the standardized coefficients being 0.154 (P < 0.05) and 0.152 (P < 0.05), respectively, thereby verifying H2a and H2b. The results of the mediation effect analysis are provided in Table 7. The total effect of CTM on EI was 0.245, while that of EAM on EI was 0.339. The bias-corrected 95% confidence interval did not include 0, and the total effect of EAM on EI was greater than that of CTM.


[image: Figure 2]
FIGURE 2. Model test results.



Table 6. Results of path analysis and hypothesis testing.
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Table 7. Results of mediation effect analysis.
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As presented in Table 6, both CTM (β = 0.199, P < 0.05) and EAM (β = 0.252, P < 0.01) had significantly positive effects on ATE, thereby verifying H3a and H3b. Both CTM (β = 0.177, P < 0.05) and EAM (β = 0.423, P < 0.001) had significantly positive effects on perceived behavioral control (PBC), thereby verifying H4a and H4b. Further, in terms of the standardized path coefficient, EAM had a more positive impact on ATE and PBC compared with CTM. Notably, CTM had a greater impact on ATE than PBC, while EAM had a smaller impact on ATE than PBC, indicating that the effect of CTM participation was more reflected in the change of students' attitudes, while the effect of EAM participation was more reflected in the improvement of their ability.

As can be observed in Table 7, the direct effect and indirect effect of EI in CTM were 0.154 and 0.090, respectively, accounting for 63.27 and 36.73% of the total. In the indirect effect, the mediation effect value of ATE was 0.026, accounting for 10.61% of the total effect; and the intermediary effect value of PBC was 0.064, accounting for 26.12%. The bias-corrected 95% confidence interval of every path did not contain 0. Thus, a conclusion could be drawn that the participation of college students in CTM had both a direct impact and an indirect impact on EI by changing ATE and PBC, with the direct impact being stronger than the indirect impact. ATE and PBC played a partial mediating role between CTM and EI.

In the total effect of extracurricular activities on the EI, the direct effect was 0.152, accounting for 44.84% of the total effect, while the indirect effect was 0.187, accounting for 55.16%. In the indirect effect, the mediation effect value of ATE was 0.033, accounting for 9.73% of the total, while the mediation effect value of PBC was 0.154, accounting for 45.43%. As shown in Table 7, the bias-corrected 95% confidence interval of every path did not contain 0. A conclusion could be drawn that the participation of college students in EAM had both direct and indirect effects on EI, and ATE and PBC played a mediating role between EAM and EI. As a result, H5 and H6 were verified. Notably, different from CTM, EAM affected EI more indirectly by changing ATE and PBC, and the indirect influence was greater than the direct influence.




DISCUSSION


Research Conclusion

In the present study, the competency level training of students was taken as the classification standard, and entrepreneurship education was divided into CTM and EAM teaching methods. With the competency level training as the independent variable and EI as the dependent variable, a research model was built based on the TPB theory. By employing questionnaire surveys and AMOS26.0 software, empirical research was conducted, the results of the hypothesis test show the following:

1. The participation of college students in both CTM and EAM could create a direct and significantly positive impact on EI, and there was merely a slight difference between the direct effect of CTM (=0.154, P < 0.05) and EAM (=0.152, P < 0.05) on EI.

2. In addition to direct influence on EI, CTM, and EAM also indirectly affected EI through control of ATEs and perceived behavior. The indirect effect values of CTM and EAM on EI were 0.090 (P < 0.01) and 0.187 (P < 0.01), respectively, and the bias-corrected 95% confidence interval did not include 0. Generally, the direct influence of CTM on EI was stronger than the indirect influence thereof, while the direct influence of EAM was weaker than the indirect influence thereof. Overall, the total effect of EAM on EI (0.339) was larger than CTM (0.245).

3. The results of path analysis reveal that the direct impact of perceived behavior control (=0.364, P < 0.001) was the largest among the four direct factors affecting EI, with the other three variables being CTM (=0.154, P < 0.05), EAM (=0.152, P < 0.05), and ATE (=0.129, P < 0.01). The impact of EAM on perceived behavior control (=0.423, P < 0.001) was significantly greater than CTM (=0.177, P < 0.05), thereby demonstrating that college students' perception of their ability to innovate, analyze, and solve problems was the most significant factor affecting their EI, and that participation in EAM could improve their perception of this ability more effectively than CTM.

4. In combining the results of difference analysis and hypothesis testing, an observation can be made that because male students participated in EAM more actively than female students, the EI of male students was significantly higher than that of female students. The EI of application-oriented college students was significantly higher than that of research-oriented college students, which could potentially be attributed to the fact that application-oriented college students were more involved in CTM, as there was no significant difference between these two types of college students in terms of participation in EAM. There was no significant difference in CTM and EAM participation and EI among students of different majors.



Theoretical Significance and Practical Enlightenment


Theoretical Significance

Firstly, the present study facilitates re-understanding of the role of the traditional CTM in entrepreneurship education. In the study of entrepreneurial education, teaching methods have seen numerous iterations over the years, including teacher-centered (1980's), process-centered (1990's), context-centered (2000's), and learner-centered (2010's). Recently, scholar attention has shifted toward action-oriented teaching models (Lahn and Erikson, 2016), constructivist learning methods (Robinson et al., 2016), design-based thinking and lean start-up (Harms, 2015; Daniel, 2016), and the business model canvas (Osterwalder and Pigneur, 2010). The belief of the present author is that too much focus is being centered on the action- and experience-oriented teaching methods, with a study confirming that for students who start small, entrepreneurial learning is not necessarily the most effective method (Lackéus, 2020). Further, the cost of implementing this learning method is considerably high and not necessarily suitable in every education context. Returning to the fundamental goal of entrepreneurship education, although hotly debated (Neck and Corbett, 2018), entrepreneurship education as a teaching method is gaining general recognition, through which students can learn entrepreneurial knowledge, skills, and entrepreneurship and is not solely for the purpose of explaining how to start a new company (Hägg and Gabrielsson, 2020). Thus, the central goal of the present study is to bring awareness to the fact that the traditional CTM also conforms to the basic goal of entrepreneurship education, so as to improve college students' knowledge, ability, and entrepreneurship. The direct influence of CTM on EI is even greater than that of EAM, and entrepreneurship education should not ignore the role of CTM.

Secondly, in the present study, a clear and novel classification standard for teaching methods of entrepreneurship education is proposed. Prior research has not provided a unified and unambiguous definition standard for the classification of entrepreneurship education, resulting in different conclusions on the internal mechanism of entrepreneurial education affecting EI (Galvão et al., 2018; Ismail et al., 2018; Passaro et al., 2018). The present study is the first to propose taking the perspective of the competency level training of students. Here, the entrepreneurship educational method was divided into CTM and EAM, which is of considerable theoretical significance for further understanding of the connotation of entrepreneurship education. Table 1 provides guidance on the classification of entrepreneurship educational methods to avoid confusion. For instance, the majority of previous studies have classified entrepreneurship simulation courses as practice-oriented, in the same category as entrepreneurial competition and incubator methods (Piperopoulos and Dimov, 2014; Sirelkhatim and Gangi, 2015). However, these courses are actually substantially different. In simulation courses, students participate in the class according to the environmental parameters set by the teacher, with a focus on training the ability of students to understand and apply existing knowledge, which belongs to the category of low-order cognitive ability. Yet entrepreneurship competitions or activities in the maker space require students to form teams and determine the direction of the project. Here, students can experience the real environment and analyze and evaluate the market demand, products, or service innovation, with a focus on the training of higher-order cognitive abilities. Thus, the entrepreneurial self-efficacy influence of students should be different, and the quantitative studies in the present study also confirm this. The classification method provided in Table 1 is more conducive to identifying the differences in the influence of different entrepreneurship education and teaching modes on entrepreneurial self-efficacy and EI.

Thirdly, the present study provides quantitative support for the effect evaluation of entrepreneurship education teaching methods. Assessing the impact of teaching methods on students is becoming increasingly important (Ball, 2013). Balan et al. (2018) argued that in the process of entrepreneurship education, student participation is considerably important and applied team-based learning teaching methods to entrepreneurship education, so as to improve the student participation in entrepreneurship education, by using a qualitative abductive research method. The study revealed that the participation of the students subjected to the teaching method was relatively high, and several suggestions were also provided for improving the teaching method. Verduijn and Berglund (2020) proposed the introduction of critical pedagogy into the classroom teaching of entrepreneurship education. Here, in the process of deconstructing and reconfiguring the start-up, teachers treat students as co-learners, arouse their curiosity, and encourage co-creation. However, Verduijn and Berglund did not provide information about the actual effect of this teaching method with quantitative support. As for the comparison of the effects of different teaching methods, a recent study by Lackéus (2020) divided the teaching methods of entrepreneurship education into “Idea and Artifact-Creation Pedagogy” (IACP), “Value-Creation Pedagogy” (VaCP), and “Venture Creation Pedagogy” (VeCP), combining qualitative and quantitative research and using 10,953 survey data of 1,048 participants. A conclusion was drawn that there were significant differences in the effect of the three educational methods; VaCP had a considerably positive effect on improving students' entrepreneurial ability, stimulating students' entrepreneurial passion, and improving students' participation in entrepreneurship course learning and was significantly higher than the other two teaching methods. The influence of IACP on students' entrepreneurship was minimal, while VeCP did not allow the students to have a more in-depth study curriculum content, knowledge, and skills. The aforementioned study was based on the theory of motivation (Fiske, 2008), in which IACP is attributed to hedonistic motives and VeCP is attributed to egoistic motives. Notably, only VaCP is oriented to create value for others, whereby students can create motivation and passion for entrepreneurial learning through events involving “interaction with the outside world” and “creating value for others.” As such, Lackéus (2020) is of the belief that the most effective entrepreneurship education does not require students to directly start a business but only requires them to adopt a simulation entrepreneurship teaching method that is oriented to create value for others and society. An observation can be made that the existing research has focused more on the effect assessment of a single teaching method or different experience-based teaching methods and has mostly adopted qualitative research, while there is a scarcity of quantitative comparison. In the present study, taking CTM and EAM as exogenous variables and based on the simplified TPB theory, a theoretical model was constructed and empirically tests were conducted, before the different effects of different teaching methods of entrepreneurship education on the EI of college students were compared. The present study can assist researchers in more accurately grasping the internal mechanism of entrepreneurial education on EI, and provides quantitative research support for the effect evaluation of entrepreneurship education teaching methods.



Practical Inspiration

The present study provides enlightenment on how colleges and universities should conduct entrepreneurship education to better improve the EI of college students.

First of all, CTM and EAM both have a significantly positive influence on EI, and the total effect of the latter is greater than that of the former. Hence, in addition to traditional classroom teaching, universities should encourage students to participate more in business competitions, scientific research projects, application of innovative entrepreneurship training programs, and activities in a maker space, incubator, or other extracurricular activities, which can more effectively promote their EI.

Secondly, regardless of CTM or EAM, colleges and universities should attach considerable value to the training of the innovation, problem analysis, and problem-solving abilities of students, so as to improve their perception of the feasibility of entrepreneurial behavior, since perceived behavior control is the biggest and most direct factor affecting EI.

Thirdly, predominantly due to the significant differences in CTM participation, the EI of students in research-oriented universities is significantly lower than that of students in application-oriented universities in China. Thus, research-oriented universities should improve the EI of their students by increasing the proportion of entrepreneurship courses in the talent training program, so that as many students as possible have access to “what is entrepreneurship,” “the positive significance of entrepreneurship,” and “the basic laws and principles of entrepreneurship.” In doing so, students' positive evaluation of entrepreneurship and self-perception of entrepreneurial behavior control can be enhanced. Fourthly, encouraging female students to participate more in EAM is an effective way to improve their EI.





RESEARCH LIMITATION

The limitations of the present study include that the data obtained by the questionnaire surveys were cross-sectional and lacking longitudinal comparison of data before and after the students participated in entrepreneurship education. Moreover, there was also a shortage of lateral comparative data of the control group and experimental group, and the research samples were primarily from undergraduate students without information of students of other academic degrees or those have graduated. Hence, research methods and sample selection can be further improved in the future.
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Executive incentive has long been a hot topic among academics and practitioners. With the continuous development of China's manager market, the spirit of innovation and entrepreneurship among executives has exerted a greater influence on corporate performance. Enterprise innovation is an important part of the entrepreneurial spirit. Moreover, China's supply-side reforms and compensation system of the state-owned enterprises (SOEs) have been advanced and innovative. Therefore, based on the manager human capital theory and the organizational innovation theory, and using 15,492 firm-year observations from China's Shanghai and Shenzhen A-share listed companies for the period 2005–2018, we constructed various models, including the Gorden model, the Growth Rate of Price–Earnings Ratio model (PEG), the Ohlson and Juettner-Nauroth model (OJ), and the Capital Asset Pricing model (CAPM), to measure the cost of equity. We investigated the effect of the institutional innovation of executive incentives on the cost of equity, and the heterogeneous influence of China's special property rights system on the relationship between the two. We found that the innovations of the executive incentive system have a positive governance effect on the cost of equity. In particular, executive compensation incentives significantly reduce a company's equity costs. We also find that the state-owned property rights may weaken the positive effect of institutional innovation of executive incentives. Furthermore, China's executive incentives system and corporate governance mechanism are imperfect; and therefore, institutional innovation is a matter of great urgency and more innovative ideas for the manager market need to be introduced. China's listed companies should give full play to the spirit of innovation and entrepreneurship, constantly innovating incentive-based compensation systems of companies, and establishing a scientific and innovative concept of the cost of equity. The findings are robust after controlling for potential endogeneity concerns.
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INTRODUCTION

For China in the economic transition, the key to overcoming the middle-income trap is to enhance the innovation ability and productivity of the Chinese firms, promoting intensive margin growth. There is an urgent need to innovate executive incentive systems in Chinese enterprises, especially among the SOEs. In 2013, the third plenary session of the 18th Central Committee of China emphasized the importance of innovating modern compensation systems for Chinese SOEs. According to a 2013 survey, the average salary of executives in the financial industry was 90 times that of common citizens, and even the daily salary of a top executive equaled the 3-month salary of a top teller. In 2014, Xinhua reported that the main company leaders earned salaries about 12 times that of other employees in central enterprises. Thus, a plan to reform the compensation systems of centrally administered enterprises was introduced in January 2015. The first batch of institutional innovation involved 72 SOEs, including 53 SOEs, such as Petrochina, Sinopec, and China mobile, and 19 other financial and railway enterprises. During the same year, Kweichow Moutai, a company in the liquor industry, appointed 11 vice presidents, and the annual salaries of 14 liquor executives were significantly higher than those of the executives in other enterprises in the same industry. Such news about unreasonable executive incentives is bound to become even more common in China. It has aroused doubts and discussions within the public and among academic researchers. Thus, we should consider, what is the purpose of executive incentives?

Since Jensen and Murphy (1990) first studied executive incentives, an increasing number of scholars have focused on this topic (Dyreng et al., 2010; Bebchuk et al., 2011; Adhikari et al., 2015; Chen et al., 2018; Fang et al., 2018). However, we should pay more attention to the goal of the incentive mechanism, that is, the coordination of interests between shareholders, management, employees, and creditors (La Porta et al., 1997; Shleifer and Vishny, 1997; Bertay and Uras, 2020; Castro et al., 2020). Capital cost is one of the key factors in management's financial decision making (Collins and Huang, 2011; Hasan et al., 2015; Shen and Zhang, 2020; Luong et al., 2021). It also affects investors' resource allocation decisions (Leone et al., 2006; Pástor et al., 2008), restricting the improvement of corporate production efficiency.

Meanwhile, the specific plan for China's “supply-side” structural reform in 2016 emphasized that the substantive goal was to reduce the capital cost and tax burden of the firms to ultimately improve social productivity. However, due to historical reasons, most of the Chinese companies have not set up a scientific concept of capital cost. This directly restricts the comprehensive competitiveness among the Chinese firms. Capital cost not only affects investors' interests, but also the basic criterion for drafting all kinds of financial policies, such as investment and dividend policies, so it is important for firms to establish a scientific and innovative concept of capital cost. Chinese firms can optimize corporate governance and productivity levels after clarifying the scientific process of “manager's behavior—capital cost—investor wealth—creating firm value.”

Research on executive incentives and capital cost has mainly explored the effects of corporate performance on executive incentive systems (Chen et al., 2018; Fang et al., 2018; Abudy et al., 2020; Chowdhury et al., 2020; Carter et al., 2021; Gao et al., 2021; Ren et al., 2021). For example, Chen et al. (2018) investigated the effect of corporate financial distress risk on the initial compensation contracts of new executives. Fang et al. (2018) verified the effects of major shareholder ownership on executives' excess compensation. With respect to capital cost, recent studies have focused more on the relationship between these costs and information disclosure, CEOs' internal debt, and the social relations between executives and directors (Collins and Huang, 2011; Hasan et al., 2015; Shen and Zhang, 2020; Luong et al., 2021). They often have ignored the impact of executive incentive systems on corporate equity cost.

Against the background of China's supply-side reforms, we investigated the relationship between executive-incentive-system innovation and the cost of equity, as well as the effects of China's special property-rights system on this relationship. Our conclusion provides a theoretic guidance for an in-depth understanding of the capital cost and offers empirical evidence for the necessity and the feasibility of the innovation of executive incentive systems among Chinese firms. We also offer a new explanation of the importance of entrepreneurship in corporate performance. Entrepreneurship is the inner impulse of business people to pursue innovation and indicates that entrepreneurs are willing to meet market challenges, break market equilibrium, and discover new opportunities in changes to policy and the business environment. Entrepreneurship has a significant impact on corporate behavior and financial decisions, promoting the differentiation of enterprises (Wu and Hsu, 2018; He et al., 2019; Howell, 2019). We show that the innovation of executive incentive systems is conducive to creating a favorable environment for institutional innovation, which helps give full play to entrepreneurship, further reducing corporate costs and improving corporate performance.

This study contributes to several strands of research. First, our research further explores the relationship between executive incentives and equity cost. Existing studies have focused on the impact of the characteristics of a firm, such as political association, information disclosure, life cycle, CEOs' internal debt, and the social relations between executives and directors on equity costs (Boubakri et al., 2012; Hasan et al., 2015; Ng and Rezaee, 2015; Gupta et al., 2018; Shen and Zhang, 2020; Luong et al., 2021); however, work that directly explores the relationship between executive incentives and equity cost is rare. For example, Luong et al. (2021) used quasi-natural experiments to study the impact of social relations among executives, directors, and securities traders on the cost of equity. Shen and Zhang (2020) investigated the relationship between CEOs' internal debt and the cost of equity. Ahmed et al. (2018) found that the investment of corporate derivative instruments can reduce the cost of equity. Thus, this paper is the first to fully discuss the governance effect of executive incentives (mainly executive compensation incentives) on the cost of equity, considering China's unique characteristics.

Second, this paper further investigates the effects of property rights on the relationship between executive incentives and equity cost. Corporate property rights in China are different from those of developed countries. They greatly affect the capacity and financial resources of the Chinese firms. Serious “credit discrimination” exists in China's financial market; in other words, banks favor SOEs while discriminating against private enterprises when lending. This is reflected in two aspects: SOEs have relatively easy access to loans, and loan costs for SOEs are lower. Thus, property rights can be regarded as one of the unique characteristics of Chinese enterprises. Furthermore, our data show that the amount of research and development (R&D) investment and the number of patent applications among SOEs is significantly lower than for non-SOEs, indicating that China has not yet established an effective innovation incentive mechanism for SOEs. As a result, this paper has great practical significance for designing an innovation-oriented incentive system for senior executives of SOEs.

Third, this paper discusses the influence of executive traits or entrepreneurship on the cost of equity in China. It extends the research on corporate innovation, providing enlightenment on the entrepreneurial policies of emerging economies. The innovation of executive incentive systems can realize executives' self-value, promoting a virtuous circle between high-quality business startups and excellent entrepreneurial spirit as the core force in corporate institutional innovations. Therefore, executive incentive system innovation can more effectively stimulate the entrepreneurial spirit, improving the level of corporate innovation.

Fourth, our findings provide a reference for establishing an effective and innovative executive incentive mechanism. China's relevant literature has focused on the influence of executive equity incentives on corporate equity cost, and most studies have concluded that equity incentives aggravate agency costs. However, most executives hold few or even no shares in Chinese companies, as shown in our data, and the average rate of executives' shareholdings is only 5%. This indicates that the effectiveness of equity incentives in China needs to be further verified. Therefore, we directly investigated the impact of executive monetary compensation incentives on the equity cost, providing significant guidance for the innovation of executive incentive systems among Chinese SOEs.

This paper has several research limitations and suggests directions for future research. First, due to the low shareholding ratio of senior executives in Chinese enterprises, the effectiveness of equity incentives in China has not been fully verified. Therefore, this study reviewed the impact of monetary compensation incentives on the cost of equity. Other indicators, such as equity incentives, executive promotion incentives, and executive psychological incentives, can be used as indicators of executive incentive systems in future research (Chesney et al., 2020; Wruck and Wu, 2021). Second, the estimation of the cost of equity has always been a difficult and controversial task; as such, many estimation models have been proposed in the literature. Future studies can select the most effective model to further explore the influence of other executive traits on the cost of equity. Finally, future studies can pay more attention to the different effects on special enterprises, such as startups and high-tech companies, and the relationship between executive traits and the cost of equity.

The paper is structured as follows. Section Research Hypothesis develops the research hypothesis, and Section Research Design details the research design. Section Empirical Results presents the empirical results, and additional robustness tests are described in section Robustness Tests. Finally, section Discussion concludes the study.



RESEARCH HYPOTHESIS


The Effect of Institutional Innovation of Executive Incentives on the Cost of Equity

The classical organizational innovation theory notes that entrepreneurs play a dynamic role in whether an innovation results in the success or failure of a company. The ability and motivation of managers performing strategic control are the keys to enterprise innovation (Hirshleifer et al., 2012; Aghion et al., 2013; Kong et al., 2020). Berle and Means (1932) were the first to suggest the separation of “ownership” and “management rights” among modern enterprises. They proposed the classic “agent–agent theory,” which stated that the “two rights” separation leads to information asymmetry between the principal and the agent, resulting in agency problems between shareholders and managers and higher agency costs. However, their theory has only been tested using a utility function rather than empirical research (Chen et al., 2018; Fang et al., 2018; Carter et al., 2021).

The groundbreaking empirical research on the agency theory is the contract between the principal and the agent as proposed by Jensen and Meckling (1976). This posits that there is a contractual relationship between the principal and the agent. The shareholder, as the principal, wishes to earn wealth by giving the manager a certain salary and remuneration, whereas the manager, as the trustee, wants to obtain the reward to realize their self-worth. However, during the implementation of the contract, the manager is likely to pursue the self-benefit and damage the interests of shareholders, resulting in the challenges of “moral hazard” and “adverse selection” (Jensen and Meckling, 1976; Biener et al., 2018; Borochin and Knopf, 2021). Thus, shareholders may reduce the investment risks by improving managerial incentives or strengthening supervision (Shen and Zhang, 2020; Luong et al., 2021).

As for corporate capital cost, Skaife et al. (2004) demonstrated that corporate governance factors, such as financial information transparency, audit committee independence, and board independence reduce equity cost, whereas other factors, such as equity concentration and the number of big shareholders increase equity cost. Chen et al. (2003) found that there is a significant negative correlation between information disclosure and equity financing costs as evidenced by Asian emerging capital markets. Chen et al. (2009) suggested that stronger shareholder rights systems, more effective boards of directors, and a better quality of financial information disclosure tend to reduce equity financing costs. Luong et al. (2021) found that the social relationship among executives, directors, and securities brokers reduces the cost of equity, and the influence is more significant in companies where executives hold a high amount of equity. Shen and Zhang (2020) identified a negative correlation between CEOs' internal debts and the cost of equity, and this relationship is more significant in companies with a high leverage ratio.

Corporate governance should guarantee the interests of investors and satisfy their remuneration (Shleifer and Vishny, 1997; La Porta et al., 2000; Denis and McConnell, 2003). Under the separation of two rights, information asymmetry exists between the management and the fund providers, such as shareholders and creditors (La Porta et al., 2000; Denis and McConnell, 2003; Shen and Zhang, 2020; Luong et al., 2021). Investors cannot distinguish the actual risk of their investment; thus, they seek a capital price protection mechanism to reduce their investment risk and guarantee investment interests. According to the risk level, investors require a certain return rate, producing corporate equity cost. This is the basic requirement for equity investors to grant their rights to use the fund, and it leads to an increase in the firm's financing costs (Kabir et al., 2013). Therefore, enterprises can motivate and constrain the management through various governance mechanisms.

Executive incentive is one of the most effective mechanisms to mitigate the agency problem (Graham et al., 2012; Chen et al., 2018; Page, 2018; Gilje et al., 2020). In the modern corporate governance mechanism, the most common goals of executive compensation incentives are as follows: (1) to ensure the interests of capital suppliers and maximize the wealth of shareholders (Shleifer and Vishny, 1997), and (2) to maximize the overall value of the company under the condition of achieving the first goal (Page, 2018; Abudy et al., 2020). In view of these goals, firms tend to incentivize and constrain top executives using executive incentive contracts. Specifically, the firms set a higher level of compensation to reduce the agency problem between executives and shareholders, encouraging the alignment of executives and shareholders' interests (Chen et al., 2013, 2018) and, eventually, a reduction in the cost of equity (Mishra, 2014).

Moreover, with the continuous development of the manager market in China, professional managers' reputations also encourage managers to work hard; that is, executives are most likely to work hard when they pursue self-interest maximization and self-worth realization (Murphy and Zabojnik, 2004; Chen et al., 2018; Shen and Zhang, 2020). The implementation of an effective executive compensation contract not only helps firms attract excellent talent, but also promotes the sharing of benefits and risks between the management and shareholders, mitigates the agency problem, and thus reduces corporate equity cost (Chen et al., 2013; Luong et al., 2021).

As mentioned, the level of executive incentive reflects the agency conflict between shareholders and the management to a certain extent. A higher executive pay may relieve these agency conflicts (Frydman, 2007; Gupta et al., 2018; Rjiba et al., 2021). Also, a firm with a lower equity cost may have retained more earnings to invest in better projects, increasing firm value and shareholders' wealth, and thus improving executives' rewards (Shen et al., 2010; James, 2013; Mishra, 2014; Chen et al., 2018; Gan et al., 2020).

Therefore, in this review, the authors emphasize that the executive incentive system, cost of equity, and the maximization of corporate value should be considered together. The more appropriate the executive incentive system, the higher the executive compensation level will be, and the lower the cost of equity. Based on the above analysis, the authors propose the following hypothesis:

Hypothesis 1: Executive incentive system has a negative effect on the cost of equity.



The Effect of Property Rights on the Relationship Between Executive Incentive and Equity Cost

Most of the executives of Chinese state-owned firms are political officials. The compensation system for state-owned firms has always been controlled by the government—the only “regulating hand.” Salaries of executives of the state-owned firms are controlled by the government, so their compensation has a certain degree of stability, or salary stickiness (Gaver and Gaver, 1998; Jackson et al., 2008; Hoi et al., 2019). Relative to private firms, state-owned firms tend to pay more attention to social benefits, such as employment and environmental protection. In state-owned firms, management goals are more related to political tasks rather than firm value maximization.

Many studies have shown that the performance of private firms is better than that of the state-owned firms. In terms of external financing, private firms are more systematically discriminated against in terms of whether they refinance from the stock market or receive loan financing from banks (Kabir et al., 2013). Chen et al. (2015) also showed that there are significant differences in the effects of Extensible Business Reporting Language on the equity cost of SOEs and non-SOEs.

Given a company's cash flow, a decrease in equity cost means that the company is more likely to improve executive pay with an increase of firm value (Chen et al., 2013). Owner vacancy and the salary restriction system may weaken the negative relationship between executive compensation and equity cost in state-owned firms. Boubakri et al. (2012) stated that the cost of equity in politically affiliated companies is lower than in non-affiliated companies. Szarzec et al. (2021) discussed the impact of SOEs on economic growth in 30 European countries. They find that, when the national economic system is weak, the influence of SOEs on the economy is more harmful. Guan et al. (2021) found that the chairmen of SOEs have a significant impact on financial performance, and mixed ownership improves the efficiency of SOEs. Therefore, we expect that SOEs pay little attention to equity cost and have little incentive to reduce equity cost by increasing executive compensation.

Among private firms, executive incentive systems are more aligned with the development of the market. Private firms tend to suffer more competitive and greater external financing constraints. Thus, they are more willing to raise the level of executive pay to motivate the executives, reducing net payoffs and speculation. Additionally, private firms have stronger motivation to encourage executives to guarantee the interests of shareholders, ultimately mitigating the information asymmetry between the shareholders and the management, and thus reducing equity financing costs. Therefore, we propose the following hypothesis:

Hypothesis 2: Property rights of state-owned firms weaken the effects of executive incentive systems on the cost of equity.




RESEARCH DESIGN


Sample Selection and Data Sources

We utilized corporate financial data from the China Stock Market & Accounting Research database (CSMAR), the analysts' earnings forecast data from the Wind database, and risk-free returns data manually calculated by Chinese banks' 1-year regular deposits, which are collected from the website of the People's Bank of China.

This study adopted four models to calculate equity cost: (1) the Gorden model (Gorden and Gorden, 1997); (2) the Growth Rate of Price-Earnings Ratio model (PEG; Easton, 2004); (3) the Capital Asset Pricing model (CAPM; Sharpe, 1964); and (4) the Ohlson and Juettner-Nauroth model (OJ; Ohlson and Juettner-Nauroth, 2005). The Gorden and PEG models are used in baseline regressions, whereas the CAPM and OJ models are used in robustness tests. Since China's analyst data used in the PEG and OJ models have been available since 2005, we use data for A-share listed companies listed on the Shanghai and Shenzhen stock markets from 2005 to 2018.

We processed the dataset as follows. First, in the financial industry, financial data, financial statements, and salary disclosures of the firms are very different from those of listed companies in other industries in China, so we excluded financial and insurance companies based on the Industry Classification Benchmark code. Second, China's main stock market is the Shanghai and Shenzhen A-shares (the stocks listed in China and issued in RMB), so we excluded B shares and H shares (non-RMB stocks issued in foreign countries or Hong Kong) with different characteristics. Third, we excluded companies with a null value for the main variables. Fourth, we winsorized corporate financial continuous variables at the 1% level after considering the influence of extreme values. Fifth, we excluded companies issuing shares for <2 years because the financial disclosure data of those companies were discontinuous. Finally, we excluded companies with an asset–liability ratio higher than one after considering high financial risks caused by excessive liabilities.

We also adopt the following additional methods to deal with the data:

1) In the Gorden model, we excluded data without an initial closing price, P0, and sustainable growth rate, G, and we excluded data with a negative sustainable growth rate and a sustainable growth rate greater than one.

2) In the PEG model, we excluded data without earnings per share EPS1, EPS2, and P0.

3) In the OJ model, we excluded data without a predicted EPS and P0. If EPS1 greater than EPS2 was predicted, we made EPS1 equal to EPS2, following Wang et al. (2014). If a negative value appeared under the square root, the equity cost was made to be equal to A to avoid missing values.

Following this, our final sample comprised 15,492 firm-year observations.



Variable Setting
 
Executive Compensation Index

We used two indicators to measure executive compensation: (1) pay, the natural logarithm of the total salary of the top three executives; (2) CEOpay, the natural logarithm of the total annual salary of the general manager and CEO; and (3) MPAY2, the median of the total annual salary of the general manager in industry i at year t.



Equity Cost Index

The cost of equity was measured using two methods. The first is the basic model of financial management principles, namely, the “ex ante cost,” as used in the PEG, OJ, and Gebhardt, Lee, and Swaminathan (GLS) models (Chu et al., 2020; Pfister et al., 2020; Husser and Paulet, 2021). This kind of model is based on the idea that the value of a company's future dividends or cash flow discount is equal to the internal return rate of its stock price (Gebhardt et al., 2001; Hou et al., 2012). The second is the risk compensation method, or “ex post,” as used in the Gorden and CAPM models. Equity cost was calculated using historical data in the Fama–French three-factor model (Fama and French, 1993; Chen et al., 2013; Ahmed et al., 2018; Shen and Zhang, 2020; Luong et al., 2021; Rjiba et al., 2021). All five models provide a reasonable estimate of the cost of equity. However, the GLS model assumes that the ROE tends to equal the average ROE of the industry in a linear and equi-differential way, and the residual return remains unchanged after the twelfth period. Also, the calculation method using the higher-order equation is relatively complex. Thus, based on the method used by most scholars (Chen et al., 2013; Ahmed et al., 2018; Chu et al., 2020; Pfister et al., 2020; Shen and Zhang, 2020; Husser and Paulet, 2021; Luong et al., 2021; Rjiba et al., 2021), after considering the available parameters, we adopted four models—Gorden, PEG, CAPM, and OJ—to calculate the cost of equity as follows:

(1) Gorden model:

[image: image]

where dividend payments and future sustainable growth determine a company's equity cost. D1 is the first year's dividend, and G is the growth rate of pre-tax dividends per share.

(2) PEG model:

[image: image]

Proposed by Easton (2004), this model estimates a company's hidden equity cost based on the company's future earnings forecast data. EPS1 and EPS2 are the company's earnings forecasts per share in the next one and 2 years. We select the latest earnings forecast data in each year—that is, December earnings forecasts—and average the forecast data of multiple analysts according to the same stock symbol to obtain the final earnings forecast. P0 is the latest closing price at the end of the year.

(3) CAPM model:

[image: image]

where Rf is the annual risk-free return rate, β is the market risk calculated by the market's comprehensive annual β, and Rm is the market's annual return rate calculated by the market's comprehensive annual return rate and considering the reinvestment of cash dividends.

(4) OJ model:
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where D1 is the first year's dividends, δ is the median of the historical dividend payment rate, and (γ−1) is the long-term growth rate of earnings per share. Following Ohlson and Juettner-Narouth (2005), we set this at 5%. If a negative number appears under the radical, the final equity cost may be a missing value. To avoid this, we process the missing values. That is, we let Re equal A.




Variable Definitions and Descriptive Statistics

Table 1 presents the definitions of the key indicators, while Table 2 reports each variable's statistics. As shown in Table 2, judging from the median, the average salary of executives has a slight increasing trend. After taking the logarithm of the value, the mean pay is 14.14, the standard deviation is small, and the standard normal distribution is present. After taking the logarithm, the average value of CEOpay is 13.11. The salary of the general manager accounts for a high proportion of the top three values. With respect to control variables, the systemic risk, beta, of China's listed companies from 2005 to 2018 remained basically the same as the market, with the mean and median at about 1.141. The maximum value is also only 1.933, which is consistent with the trend of the stock market as a whole. The values for BM, book-to-market ratio, indicate that the book values and market values of listed companies in China differ greatly, with a minimum value of 0.1301 and a maximum value of 1.113. Judging by the mean and standard deviation, the distribution is consistent with a normal distribution. From 2005 to 2018, the turnover of listed companies' stocks (turnover) is high and the change is large. The average turnover rate is 5.204, the smallest value is only 0.4582, and the maximum value is as high as 19.35, which is consistent with previous research. In terms of scale, China's listed companies are relatively large, with an average lnsize of 22.07, but the return on total assets, roa, is not high—only 5.45%—and the highest value is 21.25%. The distribution of operating income is extremely uneven, and the level of debt is high. The average value of lev reaches 43.51%, the maximum value is close to 1, which is 85.12%, and the minimum value is only 5.43%. There is a large gap in debt levels. Moreover, 22.6% of listed companies are a combination of a chairman and general manager.


Table 1. Variable definitions.
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Table 2. Summary statistics.
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We also conducted the Variance Inflation Factor (VIF) test to test for multicollinearity among the variables. Generally, if the maximum VIF value does not exceed 10, there is no obvious multicollinearity. Our results show that the largest VIF value among the main explanatory variables is far <3, and the VIF value for executive compensation is 1.82. This indicates that there is no serious multicollinearity (results omitted for brevity).



Equity Cost Trends From 2005 to 2018

Figure 1 shows the trend for equity costs of Chinese listed companies from 2005 to 2018. The results illustrate an “M” type, indicating a significant change in equity cost during this period. Equity cost grew after 2005, reaching a record high in 2007. Upon encountering a financial crisis in 2008, it decreased to its minimum in 2009. Since 2010, it has grown rapidly, reaching a new peak in 2015. After falling slowly, the trend presented a certain change cycle and form, in line with capital market development trends. Figure 1 also indicates that the equity cost of listed companies in China, as a whole, were regular and consistent. When the economy was good and the stock market developed well, the rate of return on investment required by shareholders was higher, which was reflected by the higher cost of equity. When the overall environment was bad, especially in a bear market, the compensation demanded by shareholders was relatively low. Meanwhile, the administrative regulations of the state also played a large role. When the equity cost increased to a certain height, the state would use its “invisible hand” to regulate the market.


[image: Figure 1]
FIGURE 1. Change trend of equity cost from 2005 to 2018.


Table 3, Figure 2 show comparative results for the mean value of equity cost by industry. The findings indicate that the highest equity cost among Chinese companies was found for Industry K (the real estate industry) from 2005 to 2018. In Figure 2, the average value of equity cost for industry K was the highest, followed by industries B (mining), E (construction), and J (finance). The overall salary for Industry J (the financial industry) was relatively high, but the cost of equity in this industry was not as high as that of the real estate industry. This is in line with China's development; that is, firms in the real estate industry in China suffered severe financing constraints and high financial costs. In addition, Industry H (accommodations, catering) and Industry O (service repair) had the lowest equity costs.


Table 3. The mean value of equity cost by industry from 2005 to 2018.
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FIGURE 2. The mean value of equity cost by industry from 2005 to 2018.


As shown in Figure 2, the average value of the cost of equity in all industries in China from 2005 to 2018 was no <10%, and it fluctuated between 10 and 15%. Moreover, the difference in the cost of equity of all industries exhibited little change and certain stability. The results indicate that the cost of equity generally accounted for a large proportion and had regularity. Therefore, the cost of equity should be considered an important factor when making investment decisions.



Univariate t-Test Analysis

Table 4 shows the results of the t-tests for executive compensation and equity cost. We classified the full sample into two groups according to property rights. Panel A shows that, due to the implementation of the “salary-restriction order,” executive compensation among private enterprises is significantly higher than that for SOEs in recent years, which is also in line with China's current development situation. In Panel B, firm performance and governance efficiency of SOEs are far lower than that of private enterprises, so the equity cost of private enterprises is significantly lower. This indicates that the innovation of compensation incentive systems in SOEs needs to be continuously promoted.


Table 4. Univariate t-test.
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EMPIRICAL RESULT


Executive Incentive System and Equity Cost

To test Hypothesis 1 (the impact of executive incentive systems on the cost of equity), following existing research (Core et al., 2008; Hoi et al., 2019; Chu et al., 2020; Pfister et al., 2020; Husser and Paulet, 2021), we used the Gorden and PEG models to measure the equity cost:

[image: image]

where payit−1 refers to executive compensation with a one-period lag, and EC refers to the cost of equity calculated by the Gorden and PEG models. According to early research, we propose the following control variables: beta, the volatility of the stock market; lnsize, company size–asset size; lev, financial leverage (Eisfeldt and Papanikolaou, 2013); BM, book-to-market ratio; roa, total return on assets; turnover, company stock liquidity; and CBD, whether or not the company's two positions are integrated.

Table 5 shows that, after controlling for other factors, all coefficients on pay are significant and negative in columns 1 and 2, fully supporting Hypothesis 1. This indicates that higher executive compensation reduces a company's equity cost to a certain extent. According to the principal–agent theory, higher executive compensation tends to mitigate the contradiction between executives and shareholders; executives are likely to work hard for their higher rewards. The cost of equity can be regarded as a reflection of executive ability; specifically, if the level of the company's executive management is higher, firm risks tend to be smaller, and shareholders may require a lower return rate when evaluating investments. As a result, the company tends to pay a lower cost of equity, have more allocated funds to reinvest, create higher value addition, and thereby pay higher compensation to executives.


Table 5. Executive incentive and the equity cost.

[image: Table 5]

It can also be seen in Table 5 that, among other control variables, the coefficient between systematic risk (beta) and the cost of equity is positive and significant, indicating that the higher the risk of the stock system, the higher the return rate of the stock will be, which is also consistent with the literature. Next, leverage (lev) is significantly and positively correlated with equity cost in both models; Fama and French (1993) and some Chinese scholars showed that corporate leverage is directly proportional to stock investment return. In addition, the coefficients on roa and turnover are significant and positive, indicating that China's current securities market still exhibits the phenomenon of a “small fry”; in other words, many large SOEs and state shares are not valued by the market, and are underestimated.

As we know, entrepreneurs with high professional identity tend to show better innovation performance and higher returns on assets (He et al., 2019; Howell, 2019). Our results prove that the innovation of executive incentive systems is conducive to the creation of a favorable environment for institutional innovation, which helps give full play to entrepreneurship and, thus, reduce corporate costs. The findings are in line with earlier literature (Bosma et al., 2018; Wu and Hsu, 2018; He et al., 2019; Howell, 2019).



The Moderating Effect of Property Rights

Since the 1980s, China's economic transformation has greatly promoted the vitality of entrepreneurship and private enterprises. Against the background of China's special property rights system, enterprise system innovation not only enhances the competitiveness of enterprises, but also serves as the driving force of a country's sustainable economic growth. China's SOEs, especially the central SOEs, should be the major drivers of social innovation due to their strong financial capacity and policy support. However, the amount of R&D investment and number of patent applications among SOEs are significantly lower than those of non-SOEs, indicating that China has not yet established an effective innovation incentive mechanism in SOEs. As financial decision makers, senior executives have a major influence on corporate financial activities. Therefore, it is necessary to discuss the specific effects of property rights on executive incentive systems and the cost of equity, which can help leaders design an innovative executive incentive system among SOEs.

To further test Hypothesis 2 (the moderating effect of property rights on the relationship between executive incentives and equity cost), we offer the following model:

[image: image]

In columns 1 and 4 of Table 6, we first added the index of property rights, soe, and the interaction term between executive pay and property rights, pay*soe, to the regressions. As we can see, all coefficients of pay are significant and negative at the 1% level, indicating that executive incentives still reduce corporate equity cost after controlling for the effect of property rights. This supports our basic conclusion. Also, pay*soe is significantly and positively correlated with equity cost in both models. A one-standard-deviation increase in pay*soe increases equity cost by 0.0076 in Column 1, whereas it increases equity cost by 0.0041 in Column 4. The results suggest that property rights tend to weaken the negative effect of executive incentives on equity cost, supporting Hypothesis 2.


Table 6. The moderating effect of property rights.
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Furthermore, we classified the full sample into SOEs and private companies according to the final controllers, soe. Columns 2, 3, 5, and 6 of Table 6 show the comparison results between two sub-samples. The coefficients of executive compensation (pay) are significant and negative at the 1% level for the private-enterprise group, but negative and non-significant for the SOE group. This indicates that the effect of executive incentives on equity cost in private enterprises is more obvious. It may be explained by the special nature of China's SOEs, executives' direct appointment by the government and compensation systems that are more regulated by the government. However, private enterprises are not constrained by political tasks, and their development is more in line with the practical logic of the market and corporate governance. Although the development of China's current manager market is relatively slow, the role of the manager market is being reflected in private enterprises in recent years, and the efficiency of listed private enterprises is often higher than that of the SOEs.



Endogeneity Problem

To eliminate the endogeneity problem caused by omitted variables, this study used the two-stage least squares method (2SLS). We regard the median of executive salary in the same industry in the same year, MPAY2, as an instrumental variable of executive compensation to conduct the 2SLS regression. The results are shown in Table 7.


Table 7. Endogeneity problem: 2SLS.
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In Table 7, MPAY2 is significantly and positively correlated with executive compensation in columns 1 and 3. A one-standard-deviation increase in MPAY2 increases executive compensation by 0.5462 in Column 1, whereas it increases executive compensation by 0.5621 in Column 3. This indicates that the instrumental variable is highly correlated with executive compensation. The adjusted R2-values of 0.4644 and 0.4640 indicate that MPAY2, as the instrumental variable, has good explanatory power. Furthermore, columns 2 and 4 show the results of the second-stage regression. The coefficients for executive compensation are still significant and negative at the 1% level, indicating that higher executive compensation is likely to reduce the company's equity cost. This indicates that our conclusions are robust.




ROBUSTNESS TESTS


Alternative Dependent Variable: CAPM, OJ

To better verify the impact of executive compensation on the cost of equity, we used the CAPM model and the OJ model to remeasure equity cost. As can be seen from Table 8, the coefficients on executive compensation and equity cost are significant and negative at the 1 and 5% levels, respectively. Our conclusion is still valid.


Table 8. Alternative dependent variable: CAPM, OJ.
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Alternative Independent Variable: CEOpay

The general manager (CEO) plays an important role in the senior management team of Chinese listed companies. CEOs are regarded as valuable organizational human capital. Efficient corporate human capital can bring great benefits to the company. Therefore, we take the logarithm of the personal salary of the general manager and CEO, CEOpay, as an alternative to executive compensation pay. Table 9 shows that the coefficients on CEOpay are significant and negative at the 5 and 1% levels, respectively. This suggests that the negative effect of the CEO's compensation incentive system on equity cost is still significant, and more so in private enterprises. Our basic conclusions remain.


Table 9. Alternative independent variable: CEOpay.

[image: Table 9]



Considering the Effect of Executive Shareholdings

Considering the effect of executive shareholdings, we added the index of executive shareholdings, con, to the regression. The results in Table 10 show that the negative effect of executive compensation is still significant after controlling for the effect of executive shareholdings, further supporting our basic conclusion.


Table 10. Considering the effect of executive shareholdings.
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Sample Selection

To eliminate the impact of the new accounting standards in 2007, we reselected data from 2008 to 2018 as the sample period and re-ran the regression. The conclusions are unchanged.



Alternative Dependent Variable: Historically Annual Closing Price

We substituted the historically annual closing price for the latest closing price to measure equity cost in the OJ and PEG models and re-ran the models. Our results are still robust.




DISCUSSION

Our research empirically supports hypotheses 1 and 2. The results confirm that higher executive compensation reduces a company's equity cost to a certain extent, thus supporting Hypothesis 1. Higher executive compensation tends to mitigate the contradiction between executives and shareholders. Moreover, Hypothesis 2 is also supported through our observation of the more significant effect of executive incentives on equity cost in private enterprises. Private enterprises are not constrained by political tasks, and their development is more in line with the practical logic of the market.

Entrepreneurship is the inner impulse of entrepreneurs to pursue innovation, and it has a significant impact on corporate behavior and financial decisions, promoting the differentiation of enterprises. The hard work by enterprise executives, especially founders, in the process of enterprise establishment and development make them less likely to engage in negative self-interested behaviors, such as slacking off, thus alleviating the agency problem. Entrepreneurs with high professional identity tend to show better innovation performance and return on assets. Our research proves that the innovation of the executive incentive system is conducive to the creation of a favorable environment for institutional innovation, which helps give full play to entrepreneurship, thus reducing corporate costs.

Executive incentive system innovation can more effectively stimulate the entrepreneurial spirit and improve the level of corporate innovation. The amount of R&D investment and the number of patent applications among non-SOEs are significantly higher than those of SOEs, indicating that China has not yet established an effective innovation incentive mechanism for SOEs. As the final decision makers on various financial policies, senior executives have a decisive influence on corporate financial activities. Therefore, it is of great practical significance to conduct a research an innovation-oriented incentive system for senior executives among Chinese enterprises, especially SOEs.



CONCLUSION

Using 15,492 firm-year observations from China's Shanghai and Shenzhen A-share listed companies for the period between 2005 and 2018, we constructed various models, including the Gorden model, the PEG model, the CAPM model, and the OJ model, to measure corporate equity cost. We investigated the effects of executive compensation incentives on the cost of equity, and further explore the effects of China's special property rights system on this relationship.

This study is particularly significant because it proves that executive incentive systems and corporate governance mechanisms in China's SOEs are neither complete nor efficient. It is necessary to introduce more innovative competition factors in the manager market, give full play to the role of executive compensation incentives, and integrate the executive incentives and capital cost of the company. When these are closely linked, research can better reflect the most basic economic significance of a company's financial management, actively promoting the innovation of executive incentives systems in SOEs. Consequently, the operating efficiency of state-owned assets, such as SOEs and large enterprises, will be improved.

In corporate governance practice, achieving a positive interaction between the investor protection and the management's abilities is always the main thrust of corporate governance. A company's scientific and efficient executive incentive system must incorporate managers' human capital and investors' interests. Only dynamic and real-time constraints and incentives for corporate executives can be combined organically, creating firm value while maximizing investors' interests. The company must be fully aware of the effects of executive personal characteristics on corporate innovation and other financial decisions. Also, the company should establish an innovative executive incentive mechanism to motivate executives' efficiency, improve firm value, reduce equity cost, and promote corporate innovation. Therefore, the innovation of executive incentive mechanisms is an inevitable choice to promote enterprises' competitiveness and creativity, and it is an important measure to optimize the urban economic structure and achieve high-quality economic growth in China. The interaction between system innovation, enterprise entrepreneurship, and financial behavior should be the ultimate goal of sustainable development and value maximization among enterprises.
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Against the background of economic globalization, the strategies for constructing college students' entrepreneurial value judgment are explored, providing college graduates with more employment options and thereby keeping up with the trend of the times. The documentary analysis and questionnaire survey methods are adopted to investigate contemporary college students' entrepreneurial value judgments, and the investigation results are organized. According to documentary materials, the discovered problems are analyzed to put forward strategies for constructing college students' entrepreneurial value judgments based on educational psychology. Results show that only 14.1% of college graduates choose to start a business; 48.7% do not understand or recognize the entrepreneurial values; 14.8% believe teaching activities on constructing entrepreneurial value judgments are insufficient, and the entrepreneurial atmosphere is lacking. Regarding the above investigation results, strategies for constructing college students' entrepreneurial value judgments are proposed, involving the construction environment, construction system, construction method, and construction mechanism. Hence, considering contemporary college students' entrepreneurial values, the proposed strategies for constructing college students' entrepreneurial judgments are suitable and valuable, providing a practical reference for enriching and perfecting the college innovation and entrepreneurship education systems.

Keywords: educational psychology, entrepreneurial value, questionnaire survey, value judgments' construction strategies, college students


INTRODUCTION

Today, economic globalization has improved people's material lives significantly. While favorable conditions are created for talents' development, employment pressures come as the shadow follows the form. According to a survey, China's college graduates in 2019 are expected to reach 8.34 million, an increase of 140,000 compared with 2018, and a new record high (McArthur et al., 2017). As graduates demanding jobs increase continuously, job shortage has caused a severe supply-demand imbalance between the jobs and people waiting for employment, requiring society to create more jobs to meet the increasing job demand of college graduates (Ackerson and Stiles, 2018). Under such a background, entrepreneurship can enable college graduates to achieve employment; also, it can increase employment opportunities for society and drive more people to find jobs. Therefore, students' innovation and entrepreneurship have become the most important way to alleviate social employment pressure. However, continuously increasing the proportion of college students' self-employment and establishing correct entrepreneurial value judgments are problems requiring investigations and explorations.

College graduates are vital to China's economic development. Their employment is directly correlated to social development and college education. If college students cannot get jobs successfully after graduation, the investment return on education will be challenging to obtain. If they cannot find suitable jobs or employment methods, their general development requirements will not be met, which will harm the construction of a harmonious society (Grant and McDonald, 2018; Henseke, 2019). Correct value judgments can guide college students to participate in entrepreneurship teaching activities in the universities actively and consciously train students' entrepreneurial qualities and abilities. Also, correct value judgments can enrich the content of college students' entrepreneurship education and enhance college students' entrepreneurship education effectiveness. Practically, correct entrepreneurial value judgments can guide college students to embark on the path of entrepreneurship and guide the entrepreneurial process, and at the same time, ease the employment pressure on the society, making China develop toward a comprehensive well-off society (Wu and Song, 2019). Being internalized in people's spiritual levels, entrepreneurial value belongs to the theoretical category of value judgments and guides people's entrepreneurial behaviors and value selection. Educational psychology is closely connected to general psychology and pedagogy. Depending on the system of pedagogy, it researches how to cultivate the overall development of morality, intelligence, and physical education methods, promotes education and teaching, and achieves the optimal development of students with the best results (Gbadamosi, 2019; Sinthupundaja et al., 2020). As a psychology branch, educational psychology can develop many particular fields for studying educational issues, including instructional design, educational technology, curriculum development, organizational learning, special education, and classroom management (Williams, 2021). College students are in the stage of formation and development of entrepreneurial values. Guiding college students to establish correct values and educating college students' entrepreneurial value judgments are urgent problems in the entrepreneurial education process.

In summary, to provide more opportunities to college graduates to choose jobs and help them keep up with the trends of the times, helping college students construct innovative and entrepreneurial values according to the times and personal development needs has vital theoretical research values practical significance. The innovative points are: (1) using the sampling survey method to investigate and analyze the status quo of contemporary college students' entrepreneurial values; (2) understanding the measures, implementation, cultural atmosphere, and effects of innovation and entrepreneurship education in colleges and universities, to cultivate college students' entrepreneurial values, enrich the content of entrepreneurship education, strengthen the effectiveness of innovation and entrepreneurship education, and formulate targeted strategies to cultivate college students' entrepreneurial values. The research results are expected to provide a reference basis for formulating relevant measures for promoting college students' entrepreneurship education.



LITERATURE REVIEW

Many scholars believe that entrepreneurs are an exceptional group. Moreover, college student entrepreneurs present unique personality traits, and these traits are a hot research topic. Gorgievski et al. (2018) studied the relationship between personal value judgments and entrepreneurial career intentions on a sample of 823 students from four European countries. They found that openness and self-improvement value judgments were positively correlated with entrepreneurial career intentions. Such a relationship was affected by entrepreneurial attitudes, self-efficacy, and social norms. Compared with Dutch, German, and Polish students, Spanish students showed lower entrepreneurial willingness and insufficient entrepreneurial enthusiasm. Lechner et al. (2018) investigated whether young people's job value judgments could predict their entrepreneurial ambitions and leadership ambitions, further explaining the impacts of gender differences on the value judgments that prevailed in people's daily works. Morales et al. (2019) assessed the cultural background of individual entrepreneurial values through the cultural dimension of egalitarianism to contextualize entrepreneurial behaviors. They found that personal value judgments were critical in explaining entrepreneurship, and egalitarianism reduced the impacts of self-improvement and openness on value judgment changes. Horst and Hitters (2020) understood the impacts of entrepreneurial strategy on the development of entrepreneurial identity and the construction of entrepreneurial knowledge. They found that entrepreneurial knowledge construction helped people understand the strategic works in the early stage of entrepreneurship. To analyze the connection between entrepreneurs' entrepreneurial mentality and entrepreneurial intentions, Alshebami et al. (2020) explored the components of entrepreneurial education and the Theory of Planned Behavior (TPB), namely, social norms, attitudes, and self-efficacy. They found that entrepreneurial education concepts had a significant impact on entrepreneurial attitudes.

Constructing college students' entrepreneurial value judgments is inseparable from the construction of entrepreneurial spirit. In the development process of China, entrepreneurial value construction is a vital link to strategic deployment. Tang et al. (2017) advanced the research on entrepreneurial value judgments by examining how the self-improvement and self-transcendence value judgments of Chief Executive Officers (CEOs) in Chinese state-owned and non-state-owned enterprises affected the relationship between Entrepreneurial Orientation (EO) and performance. The results found that CEOs with higher self-improvement in state-owned enterprises had a closer relationship with EO education performance, while CEOs with lower self-improvement in non-state-owned enterprises had a much closer relationship. He et al. (2019) reviewed the research on entrepreneurship caused by the unique system and culture behind the Chinese economy in recent years and found that entrepreneurship was one of the fundamental driving forces for sustainable economic development. Efforts should be made to encourage and promote entrepreneurial activities. Lang and Liu (2019) used an online open questionnaire to provide empirical evidence for entrepreneurial motivation theory research in a more detailed fashion entrepreneurial context. The results pointed out the developmental direction of fashion entrepreneurship courses based on the perspective of college students in fashion majors. Zhang et al. (2020) examined 668 tourism and hotel majors to explore whether entrepreneurship education would affect students' entrepreneurial intentions. The results found that support education positively impacted entrepreneurial intentions, and practice was the leading factor in forming entrepreneurial intentions, while theoretical improvement was an essential moderating factor. Cui et al. (2019) emphasized that Entrepreneurial Mindset (EM) was a new influencing factor of Entrepreneurship Education (EE). They conducted a sample survey regarding the weaknesses of current research on the association between EM and EE. Results found that entrepreneurship incentives had significantly enhanced students' entrepreneurial inspiration. They also emphasized the role of educational attributes, including the learning experience types, course types, and activity types.

The above analysis reveals that scholars worldwide mainly analyze entrepreneurial willingness and entrepreneurial spirit. Few analyses on entrepreneurial value from the perspective of psychology are reported. Therefore, regarding the trend of economic globalization, analyzing and researching the cultivation strategy of college students' entrepreneurial values based on educational psychology is vital for enriching and perfecting the innovation and entrepreneurship education system of college students under the background of “Mass Entrepreneurship and Innovation Initiative.”



METHODS


Analytic Methods

Here, the questionnaire survey method is adopted to analyze the impacts of educational psychology on college students' entrepreneurial value judgment construction and the strategies of constructing entrepreneurial value judgments. The research method of educational psychology is presented in Figure 1. According to the social cognition theory, the individual's value judgments, thinking styles, attitudes, and beliefs influence the individual's intentions and behaviors through the medium of cognition, including the guidance of individual positive attitudes and behaviors. The cognitive medium or program is affected by many factors of the individual, including personal temperament with substantial heritability and stability and the psychological factors with dynamic and plasticity (Biberhofer et al., 2019; Drobyazko et al., 2019). Such a psychological factor affecting the cognitive process and has plasticity can be seen as human capital or social capital. Through appropriate guidance, training, and reinforcement, individual value judgments can be developed, improved, and enhanced. Therefore, it is possible to develop and nurture entrepreneurial college students' psychology and ideas to change their cognition, promoting their thinking styles and value orientations. While students choose to start businesses independently, they can produce healthy, positive, and positive entrepreneurial attitudes and behavioral tendencies that are conducive to self-development and social development. Few works have explored the relationship between personality traits and social networking sites; instead, they focus on personality changes under the influence of social networking sites. Social media have changed the way people communicate with friends, as well as the way suppliers communicate with consumers (Li et al., 2019; Shen et al., 2019). Therefore, three common social platforms: Line, Facebook, and WeChat, are utilized for investigations. This is extremely important for guiding college students to establish the correct entrepreneurial values and promoting the sound development of the entrepreneurial ecosystem.


[image: Figure 1]
FIGURE 1. Research methods of educational psychology.




Theoretical Foundation
 
Analysis of the Formation Characteristics of Contemporary College Students' Entrepreneurial Values

Psychologists believe that many external and internal factors stimulate individual behaviors. Essentially, behaviors are to satisfy individuals' internal or external needs. Motivation is the internal driving force of entrepreneurs to carry out entrepreneurial activities (Piva and Rossi-Lamastra, 2018; Link and Sarala, 2019). When college students start businesses, this motivation is affected by many factors, including internal stimulation and external stimulation, as shown in Figure 2.


[image: Figure 2]
FIGURE 2. Analysis of the formation characteristics of contemporary college students' entrepreneurial values.


In terms of internal stimulation, from college students' internal needs, entrepreneurial behaviors are college students' wishes and visions (Gu et al., 2018; Chen, 2019). College graduates hope to use their professional skills and knowledge to transform theories into reality. Under this trend, college graduates utilize their entrepreneurial ideas to carry out entrepreneurial practice activities, hoping to exercise their abilities from all aspects of thinking, emotion, and perseverance and then form entrepreneurial values.

External stimulation plays a vital role in repairing and developing college students' entrepreneurial values, which usually includes three levels: the society, the school, and the family (Baek, 2018; Syam et al., 2018; Qiao and Huang, 2019). At the social level, China has created an excellent hardware environment for college students to start their businesses, with policy supports in personnel agency fees, social security subsidies, and entrepreneurship training. Indeed, while obtaining venture capital supports, all supporting institutions will strictly inspect the entrepreneurs; if the entrepreneurs cannot meet the requirements, they cannot obtain corresponding investments. Therefore, social needs will inevitably promote college students to strengthen their personality cultivation and meet social development needs. The development and improvement of college students' entrepreneurial values are promoted through education courses at the school level. At the family level, family education is the key to forming college students' personalities, which also supplements entrepreneurial values. Only with their parents' support can college students' entrepreneurial behaviors be effectively carried out, making students more confident.



Analysis of the Influencing Factors of Educational Psychology on College Students' Entrepreneurial Values

Under the rapid economic development, more college graduates face job choices. College students have begun to invest in entrepreneurial practice activities, and the entrepreneurial values of college students have become one of the essential indicators to measure the quality of college students' entrepreneurial education (Lingappa et al., 2020). Educational psychology can effectively regulate and change college students' psychological cognition, affecting students' entrepreneurial attitude, intention, value judgment, and behavior. Educational psychology improves the relationship between entrepreneurial college students, the team and the entrepreneurs, and the external environment. A harmonious and progressive organizational culture and entrepreneurial ecological environment can be established, enhancing the moral responsibility and professional ethics of college entrepreneurs (Zhang et al., 2020). While college students' recognition and satisfaction with the entrepreneurial values are improved, their sense of identity and satisfaction with the organization, society, and the nation can be enhanced further.

Indeed, applying educational psychology to college entrepreneurs' educational management can change the practical problems encountered by college students in entrepreneurship and the relationship among college students, society, and the nation. When graduating college students encounter difficulties in entrepreneurial practice, they regularly adjust their behaviors to make their personal development consistent with social development needs to implement core socialist values (Apriana et al., 2019; Nuringsih et al., 2019). Therefore, while college entrepreneurs gain more competitive advantages in employment, they consciously practice social value judgments.




Survey Design

A self-compiled questionnaire is utilized to investigate the current situation of college students' innovative entrepreneurial values empirically, in an effort to comprehensively understand college students' innovative entrepreneurial values and construct college students' innovative entrepreneurial values in a targeted manner. The questionnaire survey can understand the status quo, issues, and influencing factors of college students' innovative and entrepreneurial values, explore the cultivation strategies with shared and regional characteristics, and help college students develop innovative and entrepreneurial values. Three primary processes are involved in the questionnaire design. First, the relevant literature and data are reviewed. Previous works on strategies for college students' value judgment construction are reviewed. Data obtained from different channels are collected, sorted, and analyzed. While ensuring that the questionnaire is reasonable, the relevant variables involved in this questionnaire survey have also been initially determined. Second, the first draft of the questionnaire is designed. According to the literature review and data processing, the questionnaire is initially designed, and then the rationality of the indicator design is solicited from experts and scholars in the academic field. The first draft of the questionnaire is determined according to their revision opinions. Finally, the first draft of the questionnaire is revised.

The questions are proposed after relevant designs. A preliminary test is conducted on the questionnaire in a small range. In-depth corrections and adjustments are made according to the problems reflected in the preliminary test. After final revision, the questionnaire includes multiple dimensions such as career selections and factors, cognition and attitudes of entrepreneurial values, and constraints on entrepreneurial values (Danish et al., 2019). In this questionnaire, the entire questionnaire design, distribution, and data collection process does not involve privacy. The entire questionnaire survey is conducted with the consent of the participants (no <18 years old). The questionnaire is not open to the public and is only used for research purposes.



Survey Authenticity Analysis

The survey authenticity is analyzed from three perspectives: the professionalism of the survey, the randomness of the data, and the scientific nature of the data.

First, the professionalism of the survey. Some third-party institutions or college student volunteers are invited to participate in this survey. These third-party participants must be screened and trained in advance, emphasizing the precautions and the significance of this survey and ensuring that they can be severe and responsible. Hence, the authenticity of the data is guaranteed.

Second, the randomness of the data. To enhance the rigor of this survey, three representative local undergraduate colleges and universities are selected, where equivalent questionnaires are issued for sample surveys. Each participant shall answer the questionnaire on-site in 15 min. Afterward, survey interviews will be conducted based on the questionnaire results, thereby ensuring the effectiveness of the questionnaire.

Third, the scientific nature of the data. After the survey is finished, the collected information will be sorted and analyzed to remove the useless information. Then, these data are integrated and summarized, which can intuitively reflect the current problems. Accordingly, some suggestions are put forward to provide a guarantee for formulating a scientific and reasonable basis. The reliability verification is performed to determine the validity of our data. Also, statistics, psychology, and other interdisciplinary approaches are employed to ensure the scientific nature of data analysis.



Survey Data Statistics and Evaluation

The questionnaire's quality is inspected to verify the reliability and stability of the questionnaire data and indicator system related to college students' entrepreneurial values. The reliability coefficient used here is Cronbach's α (Dadfar and Lester, 2017), verifying the internal consistency between each question's scores in the questionnaire. Here, SPSS24.0 software evaluates the α reliability coefficient. Results indicate that the average value of Cronbach's α of the questionnaire is 0.843, indicating the questionnaire designed has strong internal consistency, stability, and validity, which is a reasonable and adequate questionnaire. Hence, this questionnaire can be used for the following research.

Students from three local universities are included to diminish this survey's deviation and enhance its scientificity and representativeness. Three popular social platforms, namely, Line, Facebook, and WeChat, are utilized for the sampling questionnaire survey. The total number of questionnaires is 843. A total of 798 questionnaires are returned, with a response rate of 94.66%, indicating that this questionnaire survey is an adequate investigation. The statistics of 798 valid questionnaires are carefully reviewed to ensure the validity of the questionnaire survey further. Questionnaires with obvious problems are eliminated. In the meantime, to minimize the error of the questionnaire, the number of questionnaires distributed in these three universities is kept the same. Two hundred and fifty-three valid questionnaires are taken from each college, totaling 759 valid questionnaires.




RESULT

A questionnaire survey is performed on the entrepreneurial values of college students. The basic information and conditions are summarized in Table 1.


Table 1. Analysis of survey subjects' backgrounds.

[image: Table 1]

Table 1 suggests that females occupy most of this questionnaire survey, accounting for 52.96%; however, the ratio of males to females tends to be balanced overall. In terms of grade distribution, the survey subjects are mainly first grade, second grade, and third-grade students, with fewer fourth-grade students. This may be due to factors such as graduates are busy looking for jobs or preparing for post-graduate exams, studying abroad, and other factors that make them challenging to participate in the questionnaire survey. In terms of significant distribution, college students majoring in the humanities and social sciences, science and engineering, and economic management account for 35.70, 33.99, and 23.98%, respectively, consisting of the vast majority of the surveyed population. College students majoring in sports, art, agriculture, and medicine account for a tiny proportion, which may be related to the nature and significant settings of the universities surveyed. In terms of native place distribution, the number of surveyed students from rural areas accounts for 58.89%, while the urban population accounts for 41.11%, which may be associated with the local economic development.


Career Choice and Factor Analysis

Statistics on college students' career choices are shown in Figure 3A. More than 50% of college students hope to work in a company or enterprise, which accounts for the most significant proportion. Other career choices are education and scientific research institutions, party and government organs, independent entrepreneurship, and other jobs. Further analysis reveals that 85.9% of college students choose “employed full-time jobs,” while college students who start businesses account for only 14.1%. From the perspective of whether students have received innovation and entrepreneurship education in choosing careers, as shown in Figure 3B, the main differences are “education and scientific research institutions” and “independent entrepreneurship.” Without innovation and entrepreneurship education, the proportions of college students who choose “education and scientific research institutions” and “independent entrepreneurship” are 19.6 and 12.2%, respectively. After receiving innovation and entrepreneurship education, students' proportions choosing “education and scientific research institutions” and “independent entrepreneurship” are 8.6 and 19.8%, respectively. This result shows that innovation and entrepreneurship education significantly impact college students' choice of independent entrepreneurship. The primary factors in choosing a career are analyzed. The top three are the pay level, development space, and personal hobbies (Figure 3C). Other factors account for less.


[image: Figure 3]
FIGURE 3. Career choice and factors' statistical analysis [(A). College students' career choices. a. Party and government organs; b. Public institution; c. Company; d. Self-employed; e. Else (B). Whether students have received innovation and entrepreneurship education when choosing a career. (C). The primary factors in choosing a career. a1. Social needs; b1. Personal value realization; c1. Development space; d1. Personal interests; e1. Pay level; f1. Professional counterparts; g1. Else].




Investigation and Analysis of Cognition and Attitude on Entrepreneurial Values

The survey and analysis results of the cognition and attitude of college students on entrepreneurial values are shown in Figure 4. In terms of entrepreneurship's cognition, 50.2% of college students regard the meaning of “innovation and entrepreneurship” as “entrepreneurial activities based on innovation” (in a broad sense), 10.9% consider “innovation and entrepreneurship” as “founding a business or company based on innovation” (in a narrow sense). Therefore, from an overall perspective, the number of college students in Guangxi Province who have a clearer understanding of the meaning of “innovation and entrepreneurship” is relatively large, accounting for 61.1%; college students who regard “innovation and entrepreneurship” as other meanings account for 38.9% (Figure 4A).


[image: Figure 4]
FIGURE 4. College students' cognition and attitudes on entrepreneurial values [(A). College students' recognition of entrepreneurship. a2 Science and technology projects; b2. Entrepreneurial activities based on Innovation; c2. Open work; d2. Enterprise and company; e2. Else (B). College students' mastery of entrepreneurship-related policies and measurements. a3. Very well; b3. Understand; c3. General; d3. Do not understand; e3. Don't care].


Five options are set up: “very well,” “understand,” “general,” “do not understand,” and “do not care,” to clarify the degree of college students' understanding of policies and measurements related to innovation and entrepreneurship. As shown in Figure 4B, 35.3% of college students choose “general,” and 48.7% choose “do not understand.” Thus, most college students have perfunctory attitudes toward entrepreneurial knowledge.



Analysis of Entrepreneurial Value's Restricting Factors

Factors restricting the development of college students' innovative entrepreneurial values are shown in Figure 5. Five restricting factors account for more than 10%, which are atmosphere creation (15.2%), practice (14.5%), employment situation (14.2%), encouragement policies (13.7%), and school education (11.6%). Other restricting factors account for <10%, including social culture (7.3%), economic development (8.1%), employment system (6.5%), personal needs (7.8%), and other factors (1.1%).


[image: Figure 5]
FIGURE 5. Analysis of entrepreneurial value's restricting factors.


The current situation of innovation and entrepreneurship-related activities in surveyed universities is shown in Figure 6A. About 29.3% of college students reflect that the primary form of innovation and entrepreneurship activities in schools is lectures. Other activities are speeches (18.2%), entrepreneurial bases (16.5%), and courses (14.8%). Also, 1.9% of college students report other forms, and 9.7% do not know this. In general, 14.8% of college students believe that the primary form of innovation and entrepreneurship activities in their schools is teaching activities, while 85.2% choose non-teaching activities. A further survey of the entrepreneurial atmosphere of college students is shown in Figure 6B. The “general atmosphere” accounts for the largest proportion (58.9%), followed by the “unclear atmosphere,” accounting for 19.3%. Both the “strong atmosphere” and the “very strong atmosphere” account for <10%.


[image: Figure 6]
FIGURE 6. Analysis of the development of entrepreneurial activities in universities and atmosphere analysis [(A). Analysis of the current situation of entrepreneurial activities in universities. a4. Unclear; b4. Else; c4. Related practice; d4. Entrepren-eurial base; e4. Related speeches; f4. Related lectures; g4. Related courses; (B). Investigation on the degree of the entrepreneurial atmosphere in universities].





DISCUSSION


Analysis and Discussion on the Status Quo of College Students' Values

College students' entrepreneurial values are investigated. Overall, a small proportion of college graduates choose to start a business; almost a half does not understand or recognize the entrepreneurial values; college graduates believe teaching activities on constructing entrepreneurial value judgments are insufficient, and the entrepreneurial atmosphere is lacking. There are two kinds of innovation and entrepreneurship activities in colleges and universities: teaching activities and non-teaching activities (Gorgievski et al., 2018; Komarova et al., 2019). A minority of college students believe that the main form of innovation and entrepreneurship activities in their schools is teaching activities; in contrast, most college students believe that the main form of innovation and entrepreneurship activities in their schools is non-teaching, that is, extracurricular activities. This reveals that colleges and universities focus on educating college students' innovation and entrepreneurship values through non-teaching activities, such as lectures, training, competitions, and on- and off-campus practices. This result coincides precisely with the findings of Gbadamosi (2019) and Sinthupundaja et al. (2020). The innovation and entrepreneurship education activities in colleges and universities have achieved some fruitful results. However, to reinforce college students' values, innovation and entrepreneurship education must be strengthened continuously; this is consistent with the findings of Deng et al. (2021).



Path and Strategies for Constructing College Students' Entrepreneurial Value Judgments Based on Educational Psychology

The above investigation results suggest strategies for constructing college students' entrepreneurial value judgments, a systematic project involving various aspects, including the construction environment, construction system, construction method, and construction mechanism. Simultaneously, coordination and cooperation among the society, family, and universities are also needed (Biberhofer et al., 2019). Strategies for constructing college students' entrepreneurial value judgments are shown in Figure 7.


[image: Figure 7]
FIGURE 7. Framework of strategies for constructing college students' entrepreneurial value judgments.


Strategies for college students' entrepreneurial value judgment construction are researched from multiple angles:

First, the construction and promotion of college students' entrepreneurial values require an excellent ecological environment. Entrepreneurship education in Chinese universities has started late, and the construction awareness, government responsibilities, and public opinion atmosphere have inhibited the development of college students' entrepreneurial spirit to some extent (Herdjiono et al., 2017). Therefore, college students' entrepreneurial value judgments should be constructed by strengthening the awareness of value judgment, clarifying the government's responsibilities, and creating a good public opinion atmosphere (Chen, 2019).

Second, the entrepreneurial values of college students should be cultivated comprehensively. Entrepreneurs can enhance their role identification, maintain a positive entrepreneurial attitude, stimulate their creativity, make innovations, and enhance their energy efficiency awareness (Feng and Chen, 2020). To cultivate college students' entrepreneurial values, it is necessary to build a comprehensive training system for colleges and universities, including content construction, teacher construction, and platform carrier construction. In terms of content construction, college students' senses of responsibility, adventure and exploration, active learning, and perseverance should be strengthened. In terms of teacher construction, a team of professional scholars who specialize in ideological and political theory courses and theoretical research on innovation and entrepreneurship should be constructed; meanwhile, teachers, professional counselors, and part-time personnel should also engage in the construction of innovation and entrepreneurship, making them cooperate scientifically, clarifying their duty divisions, thereby playing and establishing a faculty team that demonstrates the role of educators. Finally, platform carriers, such as ideological and political education classrooms, university science parks, and “Internet+” college students' innovation and entrepreneurship competition, should be established and improved to provide college students with a complete entrepreneurial value construction platform.

Third, according to different stages, levels, and needs of college students, targeted development should be implemented, focusing on the combination of theory and practice. A “three-dimensional integration” approach should be created to fostering an entrepreneurial value based on the dimensions of grade, student, and subject. In the grade dimension, the first year is a transitional stage; the first-grade students have strong plasticity and variability. Basic theoretical courses can be offered to teach students the necessary theoretical knowledge. The second-grade students have adapted to the study and life in the universities; thus, their entrepreneurial thinking and ability can be educated through selective participation in club activities and social activities. The world outlook, life outlook, and value judgments of third-grade and fourth-grade students have formed. Through targeted innovation and entrepreneurship courses, the continuous construction of entrepreneurial value for college students will lay the foundation for college students' future entrepreneurship and employment. In the student dimension, the individual differences of students should be values. Each student's ideas should be respected, allowing students to communicate and learn in an open environment to feel the joy of learning and ultimately maximize their subjectivity and enthusiasm. In the subject dimension, by integrating innovative entrepreneurial values into the original professional education of college students, students can apply professional theoretical knowledge to practice; hence, their practical ability and quality can be significantly improved.

Fourth, a diversified and efficient linkage construction mechanism is established by analyzing the relationship among society, family, colleges and institutions, systems and institutions, and various factors and links, which aims to promote the orderly operation of college students' innovative and entrepreneurial activities and mobilizing college students' enthusiasm for innovation and entrepreneurship. Finally, college students' innovative entrepreneurial value judgments can be constructed. Between colleges and universities, by combining their realities, forming a relationship of assistance, and building a sharing mechanism, the sharing of resources cultivated by an innovative entrepreneurial value between colleges and universities can be further improved. The linkage between universities and society should be promoted. The new media can maximize the benefits of new media technology and further develop college students' innovative entrepreneurial values. In terms of colleges and families, families play a guiding role in college students' innovation and entrepreneurship, an essential resource for constructing innovative entrepreneurial values in colleges and universities. A joint construction mechanism between colleges and families can be constructed by strengthening the connection between colleges and families of college students. Therefore, colleges and universities can establish a stable relationship with students' families, thereby constructing college students' innovative entrepreneurial value judgments more targeted.

Fifth, lessons can be drawn from other countries' experiences in constructing college students' entrepreneurial value judgments. The value judgment's construction strategies of Chinese college students' entrepreneurial values can be improved by establishing the concept of strategic goals, building a high-level faculty, and developing a flexible training and education model.




CONCLUSION

Under the trend of “Mass Entrepreneurship and Innovation Initiative,” the cultivation strategies of college students' entrepreneurial values are researched based on educational psychology. Moreover, the status quo of college students' entrepreneurial values is investigated. Results reveal that innovation and entrepreneurship education in colleges and universities is effective; meanwhile, it is also necessary to continuously strengthen innovation and entrepreneurship education, especially college students' innovative and entrepreneurial values. Therefore, according to the current situation, complementary strategies for cultivating college students' entrepreneurial values have been formulated, providing a reference for the later research work. Indeed, there are some deficiencies in the research work. First, the survey subjects are students sampled from three local undergraduate colleges, which may cause regional differences in the results, resulting in substantial limitations. Therefore, in the future, the sample number and the number of regions can be increased to improve the results' credibility and provide a basis for students' mental health assessment in higher vocational colleges.
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Entrepreneurial networks are important for the identification of entrepreneurial opportunities and development in the context of social media. This exploratory research investigates the relationships in entrepreneurial networks, by considering decision-making, and entrepreneurial opportunities, and focusing on the role of decision-making in the relationship between entrepreneurial networks and entrepreneurial opportunities. Using data from 512 Chinese entrepreneurial firms, hierarchical regression analyses and structural equation modeling are employed to create a mediation model that links entrepreneurial networks to entrepreneurial opportunities through decision-making. Our findings are as follows: (1) heterogeneous networks are positively related to innovative opportunities, and homogeneous networks are positively related to imitative opportunities; (2) heterogeneous networks positively affect non-linear decision-making (non-linear DM) while homogeneous networks positively influence linear decision-making (linear DM); (3) positive relationships exist between non-linear DM and innovative opportunities and between linear DM and imitative opportunities; and (4) non-linear DM fully mediates between heterogeneous networks and innovative opportunities, and linear DM partially mediates between homogeneous networks and imitative opportunities. This paper contributes to literature on entrepreneurship by broadening understanding of the mechanisms of entrepreneurial opportunity formation in emerging markets and provides important insights for entrepreneurs and policymakers.
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INTRODUCTION

With the use of social media, entrepreneurs can further invigorate China's economy. There is evidence that the growth of new ventures not only increases economic activity, but also promotes a country's economic structure and the quality of its development, which then becomes the driving force for economic transformation (Petuskiene and Glinskiene, 2011). In particular, entrepreneurs are taking advantage of different ways of spreading business ideas and gaining useful information and advice from their networks. Stimulated and supported by government policies and the market, more and more people are becoming entrepreneurs. However, in strong contrast to high activity, a high failure rate is sometimes observed.

Opportunity is an essential element of entrepreneurship. It is “a situation in which a person can exploit a new business idea that has the potential to generate profit” (Shane, 2003). Generally, an entrepreneurial opportunity may lead to the formation of new economic activities and new organizations and is key to a start-up's success or failure (Foss et al., 2013; McMullen and Dimov, 2013; Davidsson, 2015). Compared with developed countries, most of the entrepreneurial opportunities in China are based on the diffusion and application of existing knowledge, focused on imitative opportunities for technology and market defects (Shane and Venkataraman, 2000; Di Muro and Turner, 2018). Therefore, exploring the formation mechanism of different entrepreneurial opportunities in a dynamic environment and identifying possible paths of high-quality entrepreneurial opportunities that correspond to the attributes of entrepreneurs are not only important academic issues for building and understanding entrepreneurship, they are also necessary for assisting and guiding entrepreneurship activities (Chen, 2019; Feng and Chen, 2020).

One of the most crucial debates in entrepreneurship research is whether new business opportunities are created or discovered by entrepreneurs. Studies on the identification of entrepreneurial opportunities mainly focus on two different epistemological assumptions, namely, the Schumpeterian and Kirznerian views (Suddaby et al., 2015). Schumpeter (1934) stressed the role of the entrepreneur as an innovator who “shocks” the economic equilibrium during times of uncertainty, change, and technological upheaval and found that entrepreneurial opportunities are created in the economic system. However, Kirzner (1973, 1997), with an opposite view, stated that the discovery of opportunities is the core issue of entrepreneurship. In reality, entrepreneurial networks are the key variable in opportunity creation or discovery, especially in emerging markets like China. Moreover, abundant evidence shows that the generation of new opportunities and ventures is attributable to business networks (Aldrich and Cliff, 2003; Tamasy, 2006). China's economic transition has increased the uncertainty of entrepreneurial activities, and entrepreneurial networks could be crucial for managing the success of entrepreneurship.

This study examines whether the contributions of entrepreneurial decision-making and networks to entrepreneurial opportunities are key factors in the mechanism of entrepreneurship. All behavior can be seen as products of the simultaneous operation of two different types of information processing methods: linear and non-linear thinking (Kahneman, 2003). Specifically, linear thinking includes objective, continuous, convergent, constrained, logical, critical, and detailed rational thinking, while non-linear thinking includes subjective, divergent, unconstrained, integrated feelings and overall creative thinking. Moreover, every action serves as a network's main body and “node.” Although many scholars suggest that entrepreneurial networks are key antecedents of the identification of entrepreneurial opportunities, the relationships among entrepreneurial networks, decision-making, and opportunities have not been explored in full to date. This study explores the matching of different types of entrepreneurial networks and decision-making to entrepreneurial opportunities.

This exploratory research develops a mediation model to highlight the importance of decision-making in the linkage between entrepreneurial network and entrepreneurial opportunity, and answers the following questions:

1. Do entrepreneurial networks influence entrepreneurial opportunity?

2. Do entrepreneurial networks influence decision-making?

3. Does decision-making influence entrepreneurial opportunity?

4. Does decision-making play a mediating role in the relationship between an entrepreneurial network and opportunity?

This study responds to the need for entrepreneurship research in the context of social enterprises by providing new evidence of the relationships among entrepreneurial networks, decision-making, and entrepreneurial opportunities. Based on a large sample of Chinese entrepreneurial firms, we broaden the understanding of the mechanisms of opportunity formation in emerging markets. Our findings can help entrepreneurship researchers understand how different types of entrepreneurial networks and decision-making styles affect the identification of entrepreneurial opportunities. Lastly, this paper contributes to existing entrepreneurship literature and provides important insights for entrepreneurs and policymakers.

The rest of this paper is structured as follows. Literaure review and hypotheses and development presents an overview of the literature and discusses the research framework, along with the proposed hypotheses. Methodology presents the research methodology and describes the sample, data, and variables. Analysis and results provides estimations of the proposed effects and illustrates the results. Discussion and implications discusses the theoretical and practical implications of this study and addresses its limitations and directions for future research.



LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT


Entrepreneurial Networks and Entrepreneurial Opportunities

Entrepreneurial networks refer to the channels and carriers of information, knowledge, and resource exchange, and interaction. These networks are important for entrepreneurs to deal with the uncertainty, urgency, and pressure of identifying entrepreneurial opportunities, and reduce transaction costs (Ardichvili et al., 2003; McMullen and Shepherd, 2006). Therefore, entrepreneurial networks are not only “sources” of information, but also serve as “bridges” that help improve the timeliness, relevance, and quality of the information obtained, and are a determinant of entrepreneurial opportunities (Adner and Kapoor, 2010; Cantù, 2018).

Many scholars have argued that high-quality entrepreneurial networks help entrepreneurs identify potential opportunities (Davidsson and Honig, 2003; Hoang and Antoncic, 2003). In reality, most entrepreneurs tend to use business networks to obtain both internal and external information and resources, thereby broadening their thinking modes and decision-making, and promoting the flow and allocation of related resources that can help identify entrepreneurial opportunities (Rosenbusch et al., 2011; Cardon et al., 2017). For every start-up, identifying the network characteristics that match the start-up beforehand is important for building an active network, because choosing the right entrepreneurial network is a make-or-break decision for successful entrepreneurship.

To further explore the effectiveness of properly matching entrepreneurial networks and opportunities, this study classifies entrepreneurial opportunity into two types—innovative opportunity and imitative opportunity. An innovative opportunity (also referred to as Schumpeterian opportunity) is an opportunity that breaks away from existing routines, whereas an imitative opportunity (also referred to as Kirznerian opportunity) is an opportunity to build incrementally upon, or replicate, an existing business, product, or service (Shane, 2003; Holmén et al., 2007; Samuelsson and Davidsson, 2009; de Jong and Marsili, 2015). Based on existing literature (e.g., Beckman and Haunschild, 2002; Nieto and Santamaría, 2007), we created two measures of entrepreneurial networks: heterogeneous and homogeneous. We conjecture that a network that has heterogeneous actors and generates diverse sources of information and knowledge enables entrepreneurs to identify a novel opportunity effectively. Meanwhile, collaborations within a homogeneous network facilitate interaction with other actors to gain greater professional experience, which impacts the opportunity for entrepreneurs to identify development opportunities. Based on this analysis, the following hypotheses are proposed:

H1. Entrepreneurial networks are positively related to entrepreneurial opportunities.

H1a. Heterogeneous networks are positively related to innovative opportunities.

H1b. Heterogeneous networks are positively related to imitative opportunities.

H1c. Homogeneous networks are positively related to innovative opportunities.

H1d. Homogeneous networks are positively related to imitative opportunities.



Entrepreneurial Networks and Decision-Making

Different thinking styles lead to different decision-making strategies, and the mode of thinking is a learned cognitive process for sensing, understanding, and predicting external events, which also interacts with the external environment to optimize the actors themselves (Groves et al., 2008; Vance et al., 2008). Entrepreneurial cognition may vary depending on the unique circumstances and requirements of a particular situation (Dane and Pratt, 2007). At the same time, both social information processing theory and interpersonal attraction theory state that the formation of entrepreneurial networks affects the cognition of entrepreneurs and thereby influences their decision-making (Kamm and Nurick, 1993; Jansen et al., 2013).

Two studies have influenced the development of this study's hypothesis. Beckman and Haunschild (2002) stated that “one important attribute of network structure that can affect decision quality is partners' heterogeneity.” Entrepreneurs broaden their vision and reach decisions similarly when they are part of a heterogeneous network. Meanwhile, Ruef et al. (2003) proposed that entrepreneurial founding teams are likely to emerge in a homogeneous network. A possible reason is that approaching homogeneous network members that have similar characteristics greatly influences entrepreneurs' decision-making or motivates entrepreneurs to make decisions. As previously mentioned, information processing can be linear or non-linear (Kahneman, 2003), and this applies to decision-making, which can be non-linear decision-making (non-linear DM) or linear decision-making (linear DM). Therefore, the following hypotheses are proposed:

H2. Entrepreneurial networks are positively related to decision-making.

H2a. Heterogeneous networks are positively related to non-linear DM.

H2b. Heterogeneous networks are positively related to linear DM.

H2c. Homogeneous networks are positively related to non-linear DM.

H2d. Homogeneous networks are positively related to linear DM.



Decision-Making and Entrepreneurial Opportunities

The way that entrepreneurs make decisions depends on whether they believe that what they are seeing is an opportunity (Shane and Venkataraman, 2000). In the literature, the key arguments that support the concept of opportunity creation or discovery appear to involve different decision-making modes (Maine, 2015). Furthermore, decision-making is usually generated by the combined influence of linear and non-linear thinking styles, thereby leading to an intrinsic psychological plan that guides problem-solving (Vance et al., 2007; Zhang et al., 2010).

In a dynamic environment, markets change incredibly fast. This, plus large amounts of data, environmental information, and other inputs, require immediate non-linear DM. However, a linear approach in terms of logic, analysis, and verifiable data can also aid in solving business challenges. Nonetheless, entrepreneurs with non-linear thinking and decision-making styles are more likely to grasp promising business opportunities (Shane and Nicolaou, 2015). In this study, we conjecture that entrepreneurial opportunities are identified via both linear and non-linear decision-making. Therefore, the following hypotheses are proposed:

H3. Decision-making is positively related to entrepreneurial opportunities.

H3a. Non-linear DM is positively related to innovative opportunities.

H3b. Non-linear DM is positively related to imitative opportunities.

H3c. Linear DM is positively related to innovative opportunities.

H3d. Linear DM is positively related to imitative opportunities.



The Mediating Role of Decision-Making

With the development of social media, entrepreneurial networks are able to provide entrepreneurs with a wealth of information and increase the probability of opportunity recognition (Drummond et al., 2018). However, the reception of information differs from the acceptance of information. Entrepreneurs use their own cognitive styles to connect information and generate new understandings of the internal structure of things by reconnecting or combining information in different ways (Ozgen and Baron, 2007). The creation of new ideas stimulates information exchange that helps in identifying entrepreneurial opportunities and leads entrepreneurs to believe that what they are “seeing” is an opportunity (Campos et al., 2015). Diverse decision-making styles (resulting from different ways of thinking) may lead to different responses by entrepreneurs who have the same information; hence, all these factors combine to affect the identification of forward-looking information as entrepreneurial opportunities.

During the process of opportunity identification, entrepreneurs have to use their unique ways of decision-making to improve the quality of entrepreneurial activities. From a causal logic perspective, decision-making is influenced by entrepreneurial networks; at the same time, it also affects the opportunity formation process. Therefore, we conjecture that decision-making mediates the relationship between entrepreneurial network and entrepreneurial opportunity, and propose the following hypotheses:

H4. The relationship between entrepreneurial networks and entrepreneurial opportunities is positively mediated by decision-making.

H4a. The relationship between heterogeneous networks and innovative opportunities is positively mediated by non-linear DM.

H4b. The relationship between heterogeneous networks and innovative opportunities is positively mediated by linear DM.

H4c. The relationship between heterogeneous networks and imitative opportunities is positively mediated by non-linear DM.

H4d. The relationship between heterogeneous networks and imitative opportunities is positively mediated by linear DM.

H4e. The relationship between homogeneous networks and innovative opportunities is positively mediated by non-linear DM.

H4f. The relationship between homogeneous networks and innovative opportunities is positively mediated by linear DM.

H4g. The relationship between homogeneous networks and imitative opportunities is positively mediated by non-linear DM.

H4h. The relationship between homogeneous networks and imitative opportunities is positively mediated by linear DM.

Focusing on the mechanism of entrepreneurial opportunities, Figure 1 displays our mediation model that links entrepreneurial networks to entrepreneurial opportunities through decision-making.


[image: Figure 1]
FIGURE 1. Conceptual framework.





METHODOLOGY


Sample and Data Description

This study used structured questionnaires to collect data from entrepreneurial firms that are located near the Yangtze River Delta region and have a high entrepreneurial activity index. The research objects are enterprise founders or co-founders of start-ups established within the last eight years. To ensure the questionnaire's reliability and validity, the survey content was revised based on previous studies. First, we selected 20 start-ups for semi-structured interviews and pre-tests and solicited opinions from five academic experts in the field of entrepreneurship to come up with the final questionnaire. The formal survey was carried out from December 2018 to February 2019, mainly through field distribution of paper questionnaires and peer-to-peer mobile-terminal-forwarding of the questionnaires online. The survey sample covered 26 urban areas in four provinces and cities in Zhejiang, Jiangsu, Shanghai, and Anhui. A total of 800 questionnaires were distributed, and 566 were collected. Questionnaires with responses indicating more than nine years of establishment and those with defective content were excluded. Finally, 512 valid questionnaires were obtained. The recovery and efficiency rates were 70.75% and 64.0%, respectively. Table 1 presents the descriptive statistics of the sample.


Table 1. The characteristics of the sample.
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Common Method Bias

To minimize the influence of common method bias, time-lagged data collection was designed. The first round of surveys allowed respondents to answer the items related to the independent, mediator, and control variables. One week later, all the participants were asked to answer the items concerning the dependent variables. In addition, Harman's single-factor test was applied to detect the possibility of common method bias. The results showed that the extracted variables accounted for about 24.1% of the variance. Therefore, common method bias is not a serious concern for this study.



Variables

Our study comprises three main variables and several control variables. Table 2 shows the three main variables in our model. These are classified into six sub-variables measured by five-point Likert scales.


Table 2. The reliability and validity of the measurement model.
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Dependent Variable: Entrepreneurial Opportunity

For an in-depth investigation of the nature of entrepreneurial opportunity in a dynamic environment, entrepreneurial opportunity is classified into two types: innovative opportunity (entrepreneurs develop new product/service/technology to create new markets) and imitative opportunity (entrepreneurs improve product/service/technology to adapt and extend the existing market). The question items are mainly based on previous literature (Holmén et al., 2007; Samuelsson and Davidsson, 2009).



Independent Variable: Entrepreneurial Network

In this study, entrepreneurial networks are divided into heterogeneous networks and homogeneous networks. The former is defined as the collaboration of different complementary firms, while the latter is a collaboration of similar firms. The question items were developed based on previous studies (Xin and Pearce, 1996; Möller and Halinen, 2000; Beckman and Haunschild, 2002; Wang et al., 2012).



Mediating Variable: Decision-Making

Decision-making is measured by non-linear DM (the use of internal feelings and intuition to process information) and linear DM (the preference for using external data and facts processed with rational/logical thinking). Following Vance et al. (2008) and Groves et al. (2011), five question items that measure non-linear and linear DM, respectively, were developed.



Control Variables

To control for the internal effect, four control variables (industry category dummy, entrepreneurial experience, firm size, and firm age) are included in the analysis, as they are likely to influence entrepreneurial opportunity.





ANALYSIS AND RESULTS


Evaluation of the Research Model

The factor loadings and Cronbach's alpha of the items show that the scales have good reliability (see Table 2). The factor loading of all items is >0.6, and the Cronbach's alpha value of each variable is >0.7. Furthermore, the Kaiser-Meyer-Olkin (KMO) and Bartlett's test for sphericity are performed to check if the measured variables can be factorized efficiently. The results show that the KMO values of all variables are >0.75, while Bartlett's test of sphericity confirms the good quality of the items used for measuring the variables. Table 3 shows the means, standard deviations, and Pearson correlations of the key variables. The correlation coefficient of each variable is far <0.7, which supports further regression analysis to determine the causal relationship.


Table 3. Pearson's correlation matrix.
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Regression Analyses

We employ hierarchical regression analyses using SPSS 20.0 and use the criteria recommended by Hair et al. (2010). Table 4 shows the results of the hierarchical regression analyses conducted to estimate the effects of entrepreneurial network and decision-making on the entrepreneurial opportunity, as well as the impact of the entrepreneurial network on decision-making.


Table 4. The results of the regression analyses.
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H1 predicts the positive influence of entrepreneurial networks on entrepreneurial opportunities. As Model 1 shows, the influence of heterogeneous networks on innovative opportunities is positive and significant (β = 0.613; p < 0.01); thus, H1a is supported. However, Model 3 indicates that H2b is not supported (β = 0.398; p > 0.05): there is no significant relationship between heterogeneous networks and imitative opportunities. H1c predicts a positive relationship between homogeneous networks and innovative opportunities. Similar to Model 1, the effect of homogeneous networks on innovative opportunities found to be positive, but it is insignificant (β = 0.423; p > 0.05). The result with respect to H4d indicates that homogeneous networks are positively linked to imitative opportunities (β = 0.508; p < 0.01); thus, H1d is supported. H1 is partially supported, specifically H1a and H1d. It can be seen that not all network types have a positive impact on entrepreneurial opportunities, and different networks have different effects on various ways of recognizing opportunities.

H2 predicts a positive relationship between entrepreneurial networks and decision-making. Model 5 indicates that heterogeneous networks have a positive effect on non-linear DM (β = 0.478; p < 0.01), thereby supporting H2a. However, Model 6 shows that the influence of heterogeneous networks on linear DM is positive but insignificant (β = 0.411; p > 0.05). The result for H2c indicates that the relationship between homogeneous networks and non-linear DM is positive but insignificant (β = 0.375; p > 0.05). Finally, H2d, which predicts that homogeneous networks are positively related to linear DM, is also supported (β = 0.605; p < 0.01). Accordingly, H2 is partially supported with the acceptance ofH2a and H2d. In short, the results show that interactions among entrepreneurship actors in networks that have different characteristics affect entrepreneurs' decision-making.

H3 is about the relationship between decision-making and entrepreneurial opportunities. Model 2 shows that non-linear DM has a positive effect on innovation opportunities (β = 0.566; p < 0.01), which supports H3a. Meanwhile, non-linear DM is found to have a positive but insignificant impact on innovation opportunities (β = 0.533; p > 0.05). By contrast, Model 4 indicates that the relationship between linear DM and imitative opportunities is positive but insignificant (β = 0.425; p > 0.05) and that the influence of linear DM on imitative opportunities is positive and significant (β = 0.606; p < 0.01). Therefore, H3 is partially supported by the acceptance of H3a and H3d. In short, the results show that the different decision-making styles of entrepreneurs have different effects on diverse types of entrepreneurial opportunities.



Mediation Analyses

To investigate the mediating role of decision-making in the relationship between entrepreneurial networks and entrepreneurial opportunities, this study employs structural equation modeling supported by AMOS 20.0, following Hair et al. (2010) and Preacher and Hayes (2008). First, the fit of the research model is as follows: χ2/df = 1.762; GFI = 0.912; CFI = 0.930; NFI = 0.922; RMR = 0.023; and RMSEA = 0.047. Thus, it is proven that the model has a good fit and provides sufficient support for the results.

The results of the mediation analyses quantify H4 and show that the relationship between entrepreneurial networks and entrepreneurial opportunities is positively mediated by decision-making (see Figure 2). Moreover, the positive relationship between heterogeneous networks and innovative opportunities is insignificant after adding the mediator, non-linear DM. Furthermore, the indirect effect of heterogeneous networks on innovative opportunities via non-linear DM is positive and significant (β = 0.278; p < 0.01). Therefore, the results indicate that non-linear DM fully mediates the relationship between heterogeneous networks and innovative opportunities, which supports H4a. Moreover, the results show that linear DM plays a partial mediating role in the relationship between homogeneous networks and imitative opportunities. The indirect effect of homogeneous networks on imitative opportunities via linear DM is significantly positive (β = 0.154; p < 0.01). Hence, H4h is supported. Overall, the results indicate the mediating role of decision-making in the link between entrepreneurial networks and opportunities.
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FIGURE 2. The results of the mediation analyses. (** denote significance at the 1% levels).


Finally, Table 5 presents a summary of the estimated results, showing that H1a, H1d, H2a, H2d, H3a, H4d, H4a, and H4h are supported while the other hypotheses are rejected.


Table 5. Summary of the estimated results.
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DISCUSSION AND IMPLICATIONS

Social media provides entrepreneurs with an opportunity to enlarge exposure to information within their business networks. Following previous studies on entrepreneurship, this study investigates the relationships among entrepreneurial networks, decision-making, and entrepreneurial opportunities in China and explores the mechanism of entrepreneurial opportunity formation in a dynamic environment, providing important insights for entrepreneurs.


Major Findings

This study finds that heterogeneous networks have a positive effect on innovative opportunities, but homogeneous networks positively influence imitative opportunities. Heterogeneous networks provide numerous, non-redundant sources of information that help entrepreneurs acquire broad knowledge and different ideas and perspectives for improving decision-making. Heterogeneous networks offer an early frontier—where information may be conflicting and different interpretations are possible—which is advantageous in identifying and developing new ideas. Furthermore, heterogeneous actors introduce new knowledge and views to entrepreneurs, and they have multiple views on specific issues. This leads to discussions and exchanges of different views that eventually help in generating new ideas.

Homogeneous networks help entrepreneurs use the opportunities embedded in the business environment effectively. Entrepreneurs belonging to homogeneous networks are more likely to interact with other actors to share their experiences and their knowledge of the relevant market and service market methods, as well as provide suggestions to handle customer-related issues, and so on. This helps entrepreneurs design and adjust their marketing mix, understand and find opportunities, and make informed decisions about the associated risks. Imitative opportunities require entrepreneurs to search actively for asymmetric information that is embedded within homogeneous networks. In the pursuit of innovative opportunities, entrepreneurs can only partially benefit from the networks of actors that are similar to themselves. Since this process involves the creation of new knowledge, the prior knowledge of existing industries and markets is less helpful and may even be harmful to entrepreneurs that seek innovative opportunities (Campos et al., 2015). Our finding is consistent with Upson et al. (2017), who used data collected from women entrepreneurs in India. They suggested that entrepreneurs that operate in “discovery” contexts tend to participate in homogeneous networks, while entrepreneurs in “creation” contexts tend to participate in heterogeneous networks (Deng and Chen, 2021).

In addition, this study shows that heterogeneous networks positively affect non-linear DM, while homogeneous networks positively influence linear DM. The decision-making process for pursuing innovative opportunities is fraught with uncertainty, and heterogeneous networks help entrepreneurs develop flexible strategies for making changes when appropriate. In this sense, heterogeneous actors can help in the recruitment of human resources that have diverse knowledge bases to strengthen the opportunity-creation process. Finally, heterogeneous actors can measure what is deemed to be an “acceptable loss” based on different functions and perspectives—by judging the value of opportunities and by helping to evaluate the formation of opportunities. Furthermore, we find a positive relationship between homogeneous networks and linear DM. Linear thinking and linear DM are mostly influenced by the accumulation, inheritance, and spread of extant knowledge (Zhou and George, 2003). In other words, homogeneous networks help entrepreneurs focus on the current demand through the flexible use of professional knowledge, industrial experience, and market know-how. Overall, homogeneous networks contribute to entrepreneurs' linear DM.

The relationships between non-linear DM and innovative opportunities and between linear DM and imitative opportunities are found to be positive. Innovative opportunities require novel-thinking entrepreneurs that possess greater creativity and have access to rare new information. Non-linear thinking goes beyond existing knowledge and involves exploration of the unknown to obtain new ideas and viewpoints. Creativity in the non-linear thinking style and non-linear DM help in the creation of opportunities, as advocated by Schumpeter (Campos et al., 2015). However, linear DM is likely to lead to imitative opportunities, and we think that linear DM can help entrepreneurs correct market imperfections. Both non-linear DM and linear DM result from the entrepreneurs' cognitive processing of internal and external factors, but they show different characteristics and lead to inconsistent identification of entrepreneurial opportunities.

Non-linear DM fully mediates between heterogeneous networks and innovative opportunities, and linear DM partially mediates between homogeneous networks and imitative opportunities. Our findings provide a solution to the inherent mechanism of entrepreneurial networks and entrepreneurial opportunity identification. If entrepreneurs want to identify entrepreneurial opportunities quickly and accurately, they must start by building entrepreneurial networks and becoming familiarized with the business environment. The use of information and resources within homogeneous networks can help entrepreneurs with linear DM to identify and utilize imitative opportunities in the market. Meanwhile, heterogeneous networks are not highly correlated with knowledge and thus, are not helpful in identifying innovative opportunities, unless the actors exert non-linear DM to deconstruct, connect, and reconstruct the acquired information and knowledge. Therefore, non-linear DM serves as a “central processing unit” in the process of innovative opportunity recognition.



Theoretical Contributions

This study makes several theoretical contributions. It goes beyond investigating the impact of endogenous and exogenous perspectives on entrepreneurial opportunity identification—by determining the relationship between networks and opportunities within entrepreneurial firms. This study also proposes a new entrepreneurial opportunity identification model based on organic integration of both external (entrepreneurial networks) and internal (decision-making) factors by developing a mediation model among entrepreneurial networks, decision-making, and opportunities. Overall, we provide an integrated framework that examines the role of decision-making in the relationship between entrepreneurial networks and opportunities.

In addition, our findings contribute to literature on entrepreneurial opportunities by determining the impact of different networks on diverse opportunities. Not all networks are effective under different contexts, and only those that match the entrepreneurs' personal characteristics, abilities, and goals are valuable (Shu et al., 2018). This study explores how entrepreneurs develop opportunities using social resources and thereby provides a new perspective for understanding what is considered a “high-quality network” in the context of social media. Being of “high quality” means that a network is capable of presenting opportunities that entrepreneurs seek, and this matching relationship is a kind of resource that cannot be imitated. Entrepreneurship constitutes the backbone of business network formation and development, which relates to the quantity and quality of the actors: as a relevant business progresses and constantly changes, the range of the network gradually changes from small to large, and the boundary also transforms from undefined to clear and relatively fixed. Therefore, networks are constantly and dynamically optimizing, and the formation and development of entrepreneurial networks are the result of the interactions among different actors. This paper extends prior perspectives on entrepreneurial opportunity by discussing the use of heterogeneous and homogeneous networks, thereby providing new insights and trends for the study of entrepreneurial networks.

This study contributes to understanding of the formation mechanisms of opportunity as defined by both Schumpeter and Kirzner. Importantly, this study provides empirical evidence of the mediating role of different decision-making styles in the relationship between entrepreneurial networks and opportunities. This study extends the findings of Maine (2015), who identified that various decision-making styles may result in opportunity creation and recognition. Specifically, we find that non-linear DM is positively related to innovative opportunities, and linear DM is positively related to imitative opportunities. Furthermore, the contribution of entrepreneurial networks to opportunity identification depends on the degree of matching among the entrepreneurial networks, decision-making, and opportunities. Specifically, the formation of innovative opportunities depends on the link between heterogeneous networks and linear DM. Meanwhile, imitative opportunities require the interface between homogeneous networks and linear DM. Scholars such as de Jong and Marsili (2015) have stated that “opportunities are highly heterogeneous,” and our study supports this position, as it has demonstrated that homogeneous networks and linear DM can also lead to the identification of entrepreneurial opportunities.



Practical Implications

Our study has several implications for both entrepreneurs and policymakers in emerging economies. First, for entrepreneurs in a dynamic environment, matching the network, decision-making style, and opportunity is very important. Entrepreneurs need to understand the connotation and category of entrepreneurial opportunities and choose suitable entrepreneurial goals according to their own conditions and the development level of the target region. To achieve their goals, entrepreneurs should actively select the appropriate partners and thereby build high-quality networks. This study demonstrates the impact of different decision-making styles in the process of entrepreneurial opportunity formation. Entrepreneurs should constantly hone their mode of thinking; enhance their restructuring ability; and acquire information, knowledge, and business networks that match the entrepreneurial opportunities they are seeking, and thereby transform networks into opportunities and improve the growth of start-ups.

For policymakers, this study provides valuable insights about supporting innovative and imitative entrepreneurship. On the one hand, in consideration of the types of entrepreneurial opportunities, entrepreneurial motives, and needs of entrepreneurs, local governments should put forward targeted entrepreneurial policies for different categories of entrepreneurship. For ordinary entrepreneurs and regions with relatively backward economic development, imitation opportunities can be found in the consumers' demands. This represents a low-risk, flexible, and relatively easy way to realize entrepreneurial goals that lead to relatively stable entrepreneurial income. The government also needs to reformulate the relevant policies according to specific circumstances to guide entrepreneurs in their pursuit of imitative and innovative opportunities—by, for example, establishing a multi-level innovative venture capital market system, expanding financing channels, building risk diversification mechanisms, improving the talent market, and further introducing an incentive system for transforming scientific and technological achievements to stimulate innovative entrepreneurship (de Jong and Marsili, 2015). Thereafter, the government should give full play to the demonstration effect of economically developed regions. Finally, the government also needs to improve the service system of innovative entrepreneurship. Governmental agencies need to understand the actual needs of entrepreneurs and come up with an innovative service model to provide entrepreneurial information.



Limitations and Directions for Future Research

Although this study provides important insights into entrepreneurship, this work is not free of limitations. The first limitation concerns the study's cross-sectional design, whereby survey data were collected from Chinese entrepreneurial firms. Panel data is thus required to determine the relationships among entrepreneurial networks, decision-making, and opportunities. Second, the study is limited to the investigation of the influence of both networks and decision-making on entrepreneurial opportunities and fails to consider the interaction effect of the two independent variables. Third, the study investigates Chinese entrepreneurs' behaviors, and the findings may differ from those in other emerging countries. Finally, this study is exploratory research and future studies need to test these results through a multi-method investigation.
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The present work aims to explore how and to what extent ventures can bear social responsibilities due to their increasingly important role in social and economic activities. Here, the correlation between entrepreneurship and psychological characteristics of entrepreneurs, and corporate social responsibility is analyzed from the perspective of entrepreneurial entrepreneurs based on marketization theories of enterprise activities. The β value of entrepreneurship in corporate social responsibility is obtained as 0.863 (p < 0.001) through a questionnaire survey (QS) and statistical analysis. It indicates that entrepreneurship has a significant positive impact on corporate social responsibility. The regression coefficient of the marketization process is 0.574, and the significance is <0.01. The results show that there is a significant positive correlation between the marketization process and corporate social responsibility at the level of 1%. When the marketization process is introduced, entrepreneurship significantly and positively impacts corporate social responsibility (β = 0.524, p < 0.001), while the marketization process has a great positive impact on corporate social responsibility (β = 0.502, p < 0.001). However, the coefficient of entrepreneurship and psychological characteristics decreases from 0.863 to 0.524. It reveals that its impact on corporate social responsibility is weakened by the introduction of the marketization intermediary variable, but the overall variation that the model can explain increases to 84.3%. The results show that the marketization process has a significant positive mediating effect on the relationship between entrepreneurship and corporate social responsibility, and entrepreneurship plays a very important role in corporate social responsibility. The content and methods are complete and comprehensive, and the results can provide scientific and effective references for subsequent studies.
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INTRODUCTION

Excellent enterprise leaders, especially, the new generation of entrepreneurial entrepreneurs, consciously shoulder the new mission entrusted by the new era and become the main force of China's new economic development, transformation, and upgrading (Windasari et al., 2020). This is not only a developmental and creational process for new companies but also their ingenious development of new businesses and new organizations. The entrepreneur economy is changing the government and society, and the view toward SMEs (Small and Medium-sized Enterprises) development is also changing (Mahto and McDowell, 2018). With the advent of the information age, issues related to corporate social responsibility have been widely reported by various media, and all sectors of society are concerned about whether corporate social responsibility is fulfilled (Wu and Song, 2019). Meanwhile, corporate social responsibilities vary among companies, affecting the performance of corporate social responsibility, which needs in-depth analysis (Vuong and Napier, 2015; Niu et al., 2021). Companies should not regard social responsibility as a burden that hinders their development. Instead, companies should actively undertake corporate social responsibility, which can coordinate the relationship between the company and other social stakeholders and stabilize the relationship among the company, the government, and the community. Meantime, the company's image and reputation can be upgraded, increasing social resources to promote company development and improve customer trust and social recognition (Olaniyi Banwo, 2020).

Entrepreneurial entrepreneurs are the promoters and implementers of entrepreneurial activities and play a vital role in enterprise development. Entrepreneurs can more effectively seek opportunities, organize resources, research strategies, and ultimately create new business processes and production units (Tangtenglam, 2020). Thus, entrepreneurs can develop the economy, realize their vision, and exert their potential (Qian et al., 2018). Research shows that entrepreneurship and entrepreneurial personal traits are crucial to the development of ventures (Papagiannis, 2018). The psychological characteristics of entrepreneurs are the key to entrepreneurial activities (Huang et al., 2021). Entrepreneurs often manage more resources and have a deeper influence than common employees, so their spiritual characteristics can affect the overall development of the enterprise and even society. At present, with the surge of private economy and venture enterprises, the influence of entrepreneurs' characteristics is expanding both in breadth and depth. Most previous studies lack research on the impact of entrepreneurs' characteristics on enterprises and society. Particularly, there is no detailed and modeled analysis of the entrepreneurs' characteristics. Therefore, from the perspective of marketization, the impact of entrepreneurs' characteristics should be paid much attention to.

Based on the research of domestic and international scholars, the spirit and psychological characteristics of entrepreneurial entrepreneurs are explained in detail through relevant theories. Subsequently, the spiritual and psychological characteristics of entrepreneurs are expounded, and the influence and correlation of entrepreneurship and entrepreneurial psychological characteristics are analyzed on corporate social responsibility. Here, the aim is to provide scientific and effective references for follow-up research on entrepreneurship. The methods are scientific and the content is comprehensive. The specific role of entrepreneurship is innovatively analyzed from the perspective of marketization, which has some theoretical value and practical significance.



LITERATURE REVIEW


Definition and Characteristics of the Entrepreneurial Entrepreneur

Innovation is the essence of entrepreneurship, so entrepreneurs who promote and implement entrepreneurship play an important role and task in the venture creation process. Successful entrepreneurs need to have excellent psychological quality, an optimistic attitude toward life, self-confidence, and a strong desire for a career (Rogoza et al., 2018). The definitions of entrepreneurs are diverse in different disciplines. Economists believe that entrepreneurs can add value, create profits, or make appropriate innovations through mobilizing or utilizing resources. Psychologists think that entrepreneurs are those who have the right to avoid a particular outcome or achieve a particular purpose for a particular motivation (Buschow and Laugemann, 2020). All the above definitions of entrepreneurial entrepreneurs include characteristics, such as innovativeness, independence, and adventurousness. These can lay the theoretical basis for the study of the psychological characteristics of entrepreneurs. Here, entrepreneurship and psychological characteristics are specifically studied in entrepreneurial personal traits that include values, attitudes, personality traits, motivation, goals, selection tendencies, and other research elements.



Entrepreneurship and Psychological Characteristics of Entrepreneurial Entrepreneurs

Entrepreneur's psychological characteristics greatly affect the development of enterprises, so the research on the psychological characteristics of entrepreneurs is of great significance. Character is an individual's personality that can be proved through an individual's behavior and the psychological process, containing various psychological characteristics. Meanwhile, an individual's characters are mostly shaped by heredity and social and natural environment (Chen, 2019). There are many related works on the psychological characteristics of entrepreneurs both in China and foreign countries. Scholar Wu believed that entrepreneurs' psychological characteristics included the willingness to control fate, competitors' plan implementers, moderate risk preference, and independent personality (Wu et al., 2019). The works of Alsati showed that entrepreneurs had enough knowledge to cope with market changes, adventure, bold innovation, scientific management skills, and willingness to cooperate, which were the unique qualities for successful entrepreneurship (Alsaaty, 2017). Listingrum thought that personal achievement factors, such as motivation, values, and background, will affect entrepreneurs (Listiningrum et al., 2020). Scholar Sunarni believed that non-entrepreneurs and entrepreneurs could be distinguished through three main factors: risk preference, high demand for achievement, and internal control points (Sunarni et al., 2018). Entrepreneurship is dynamic, influenced by the environment, and can adapt to the active and passive conditions of sustainable development. Audretsch suggested that the characteristics of individuals or companies at their early establishment were the focus of traditional entrepreneurial research (Audretsch et al., 2017). When advocating the concept of entrepreneurship, many scholars have studied different aspects of entrepreneurship. Trujillo-Barrera et al. (2016) recommended measuring whether entrepreneurship was included in business activities from three dimensions of innovation, initiative, and risk-bearing. Luca (2017) studied the above three dimensions of performance and discussed whether all aspects of entrepreneurship would affect performance. Fairhurst et al. (2020) measured the company's entrepreneurship by bringing innovation, risk preference, and aggression into its index system. Pellegrini and Ciappei (2015) said that entrepreneurship needed to be restructured on a moral basis.



Corporate Social Responsibility

Several definitions have been put forward for corporate social responsibility in the related research field. Agudelo and Davídsdóttir (2019) suggested that corporate social responsibility should be a series of obligations for businessmen to make decisions and implement according to social development goals and mainstream values. Adnan et al. (2018) divided corporate social responsibility into four responsibilities: economic, legal, charitable, and free decision-making. Companies were economic units that profit from production and operations and contribute to social and economic development. Although many studies have been conducted on the consequences of corporate social responsibility, there are relatively few empirical studies on corporate social responsibility from the perspective of entrepreneurs. The findings of Anggadwita et al. (2017) showed that the new direction of corporate social responsibility research was the impact of entrepreneurs' psychological characteristics and values on corporate social responsibility. Tiba et al. (2019) pointed out that the future direction of the healthy and sustainable development of enterprises was to strengthen the exploration of the relationship between entrepreneurship and corporate social responsibility and play a complementary role between them.

When scholars define the concept of corporate social responsibility, they also focus on the content of corporate social responsibility and clarify the part that companies need to perform. Sila and Cek (2017) divided corporate social responsibility into six aspects: financial responsibility, environmental responsibility, consumer responsibility, employee responsibility, charitable responsibility, and legal responsibility. Abu Zayyad et al. (2021) divided corporate social responsibility into eight aspects: responsible governance, economic development, human rights, labor practices, environment, fair management, consumer issues, and community development.

Based on the above theoretical definitions and the actuality here, the psychological characteristics of Chinese entrepreneurial entrepreneurs are specifically analyzed from the perspective of marketization, corporate social responsibility, and stakeholders. Based on the factor analysis and structural equation method, a questionnaire survey (QS) is conducted for middle-level and senior managers in different regions. Then, another QS is issued for the empirical analysis of the relationship between corporate social responsibilities through both qualitative analysis and quantitative analysis.



The Relationship Between Social Culture and Enterprise Development

Social culture is a vivid portrayal of regional development. The social culture affects the overall development of the region (Vuong et al., 2018, 2020). Social and cultural factors have always been the focus of entrepreneurship research. The relationship between culture and economy is also emphasized by researchers. Many studies have shown that cultural factors have played an important role in economic development. Firstly, the individual economy is greatly affected by social culture, and the awareness of the individual economy promotes the market economy. Secondly, entrepreneurship is impacted by social culture. Particularly, social culture greatly impacts entrepreneur group consciousness, thus resulting in many regional entrepreneur groups. Vuong (2016) showed that geographical location and social culture influenced the entrepreneurship of Vietnamese entrepreneurs. Consequently, under the influence of social culture, a regional development model with distinctive characteristics was proposed. Today, China's booming economy and accelerating marketization have brought both opportunities and challenges to enterprises. Therefore, the current social environment and the enterprise marketization background should be fully considered for relevant research on enterprise development (Hahn et al., 2020).




METHODOLOGY


Analytic Methods
 
Key Variables Measurements

The entrepreneurship and psychological characteristics are evaluated based on existing research literature and the specific situation of China. Here, relevant research scales are included in the measurement of entrepreneurship and psychological characteristics and are discussed from five dimensions, including the innovative spirit, venturous spirit, enterprising spirit, cooperation spirit, and world-saving spirit. The analysis is based on the following three aspects of understanding entrepreneurship: innovation, adventure, and enterprising. Meanwhile, cooperation spirit and world-saving spirit are also introduced into the entrepreneurship spirit. Consequently, entrepreneurship spirit encompasses 24 psychological characteristics scale and psychological characteristics scale items. The scale uses the five-point Likert method and is divided into five grades: very unqualified, unqualified, general, qualified, and very qualified. Each option will be assigned 1–5 scores.

The marketization process data are calculated based on the regional marketing index from China National Marketization Process Index Report (2018). In the research on corporate social responsibility, scholars tend to study corporate social responsibility from the perspective of stakeholders, but scholars continue to debate which stakeholders should bear corporate social responsibility. This study draws on the views of Chinese entrepreneurs in integrating the work of domestic and foreign scholars and fulfilling corporate social responsibility. The purpose is not to conduct a detailed study of specific issues, so a more reasonable stakeholder method is used for variable measurement. Finally, corporate social responsibilities are divided into environmental responsibility, employee responsibility, consumer responsibility, legal responsibility, and community responsibility. The scale uses the five-point Likert method, there are five graded options, and according to the degree of conformity, each option is assigned to 1-5 points.



Research Data Sources and Reliability and Validity Tests

To ensure the reliability and validity of the survey, first, some sample data are collected as a pre-survey and analyzed. Then, the scale of items is optimized for formal surveys. The test period is from June 2020 to July 2020. The subjects are middle-level and senior managers, such as the chairman, general manager, deputy general manager, and person in charge. The role of decision-making is discussed next. Three methods are chosen to collect QS data. 1. The XX University MBA Center is utilized to investigate MBA students in summer classes. 2. An on-site QS can communicate closely with the managers. 3. An online QS is also designed. The sample size has been enlarged to improve the reliability and validity of the QS. A total of 120 QSs are distributed in three ways, and 113 valid QSs are recovered, with an effective recovery rate of 94.17%.

The SPSS22.0 statistics software is chosen for reliability and validity test, mainly from three perspectives: entrepreneurship and psychological characteristics, marketization process, and corporate social responsibility. KMO and Approximate chi-square values are selected as the evaluation indexes.




Theoretical Foundation
 
Theoretical Research Model

The impact of entrepreneurship and psychological characteristics on corporate social responsibilities is studied in detail through literature review and theoretical analysis from the perspective of marketization in current Chinese enterprises. Meanwhile, the verification mechanism is introduced for the marketization process. The mechanism of entrepreneurship, psychological characteristics, and corporate social responsibility are explored here, and their relationships are studied, providing a reference for modern enterprises to better fulfill their social responsibility. A theoretical model is established for the relationship among entrepreneurship and psychological characteristics, marketization process, and corporate social responsibility (Figure 1).


[image: Figure 1]
FIGURE 1. Relationship model of entrepreneurship and psychological characteristics, marketization process, and corporate social responsibility.


In the relationship model, entrepreneurship and psychological characteristics are divided into five dimensions: an innovative spirit, adventurous spirit, enterprising spirit, cooperation spirit, and world-saving spirit. The marketization process is a single dimension, and corporate social responsibility is a single dimension. The relationship between the research variables included in the theoretical model is as follows. First, entrepreneurship and psychological characteristics significantly and positively impact corporate social responsibility. Second, the marketization process also positively affects corporate social responsibility. Third, the process of marketization is the intermediary variable of entrepreneurship and psychological characteristics, and corporate social responsibility.



Research Hypothesis

Based on the above research theories and specific requirements, the corresponding hypotheses are designed below.

Hypothesis 1: entrepreneurship has a great positive impact on corporate social responsibility.

H1a: innovative spirit has a great positive impact on corporate social responsibility.

H1b: adventurous spirit has a great positive influence on corporate social responsibility.

H1c: the enterprising spirit has a great positive influence on corporate social responsibility

H1d: the cooperation spirit has a great positive impact on corporate social responsibility.

H1e: the world-saving spirit has a great positive influence on corporate social responsibility

H2: there is a significant positive correlation between the marketization process and corporate social responsibility. The faster the marketization process of the company is, the better the corporate social responsibility performance is.

H3: the marketization process plays an important and positive intermediary role in the relationship between entrepreneurship and corporate social responsibility. The faster the marketization process of the company is, the stronger the role of entrepreneurship in promoting corporate social responsibility is.





RESULTS


Test Results of Reliability and Validity of the Scale

Figure 2 shows the specific test results of reliability and validity.


[image: Figure 2]
FIGURE 2. Test results of reliability and validity of the scale.


The alpha values of innovative spirit, adventurous spirit, enterprising spirit, cooperation spirit, and world-saving spirit are 0.862, 0.843, 0.864, 0.768, and 0.873, respectively, all >0.7. It suggests that the entire entrepreneurship and psychological characteristics scale has excellent reliability. Three KMO (Kaiser-Meyer-OIkin) values and Bartlett fields are introduced next. The KMO values of the three variables are >0.9. In the meanwhile, the approximate chi-square value of the Butterlit ball test is significant (sig = 0.000). Thus, the scale has good reliability and validity and can be utilized for the experiment.



Results of Key Variables Analysis

Here, the SPSS can analyze the relationship between variables in the relationship model. Correlation includes positive and negative correlations. The premise of regression analysis is that there is a certain difference in correlation between variables. Pearson's multiplicative-product difference correlation method can analyze the relationship among three key variables. The specific analysis results are shown in Table 1.


Table 1. Results of key variables analysis and their dimensions.
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Table 1 displays that the coefficient of the marketization process to entrepreneurship is 0.776, which is significantly correlated at the level of 0.01. Of the five dimensions of entrepreneurship, the coefficient of world-saving spirit to marketization process is the highest, which is 0.896; the coefficient of adventurous spirit to marketization process is the lowest, which is 0.479; and the coefficients of all dimensions to marketization process are significant at the level of 0. 01. The coefficient of entrepreneurship spirit to corporate social responsibility is 0.868, which is also significant at the level of 0.01; specifically, of the five dimensions of entrepreneurship, the coefficient of world-saving spirit to corporate social responsibility is the highest, which is 0.792; and the coefficient of the adventurous spirit is the lowest, which is 0.533.



Regression Analysis of Entrepreneurship and Psychological Characteristics on Corporate Social Responsibility

Regression analysis can explore the influence of each variable in the model based on correlation analysis, and the main effect regression analysis is completed in two steps. First, entrepreneurship and psychological characteristics are set as independent variables, while corporate social responsibility is set as the dependent variable and analyzed through regression analysis. Second, the innovative spirit, adventurous spirit, enterprising spirit, cooperation spirit, and world-saving spirit are set as independent variables, while corporate social responsibility set as the dependent variable and analyzed through regression analysis. Table 2 shows the regression analysis results of entrepreneurship and its dimensions on corporate social responsibility.


Table 2. Regression analysis of entrepreneurship and psychological characteristics on corporate social responsibility.
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To verify hypothesis 1, the regression analysis can be divided into two steps, with entrepreneurship set as the independent variable and corporate social responsibility set as the dependent variable. Step 1: construct Model 1 by taking the four demographic variables of the subjects as the control variables and putting them into the regression equation with corporate social responsibility as the dependent variable. Step 2: introduce entrepreneurship into Model 1, and form Model 2. In the process of testing Model 1 and Model 2, the DW value of the regression model is 2.05, indicating that there is no autocorrelation between items. Compared with Model 1, the F value of Model 2 is significant at the levels of 0.001 and ΔR2 = 0.742, indicating that the fitting effect of Model 2 is better than that of Model 1. The β value of entrepreneurship on corporate social responsibility is 0.863 (p < 0.001), indicating that entrepreneurship apparently and positively influences corporate social responsibility. Thus, hypothesis H1 is verified.

Entrepreneurship is regarded as a high-order variable and can influence corporate social responsibility from five aspects: an innovative spirit, adventurous spirit, enterprising spirit, cooperation spirit, and world-saving spirit. The first step is to build model 1, the second step is to build model 3 based on model 1, adding five independent variables: an innovative spirit, adventurous spirit, enterprising spirit, cooperation spirit, and the world-saving spirit. The DW value of the regression model is 2.05 and there is no autocorrelation. Compared with Model 1, Model 3 has a significant F value, ΔR2 = 0.812, indicating that Model 3 has a better fitting effect than Model 1. The β values of innovative spirit, adventurous spirit, enterprising spirit, cooperation spirit, and corporate social responsibility are 0.174 (p < 0.01), −0.045, 0.263 (p < 0.001), 0.287 (p < 0.001), and 0.502 (p < 0.001), respectively. It reveals that innovative spirit, enterprising spirit, cooperation spirit, and corporate social responsibility have a significant positive impact. The adventurous spirit will not have a significant impact on corporate social responsibility. Hypotheses H1a, H1c, H1d, and H1e are verified to be valid, but hypothesis H1b is tested as invalid.



The Multiple Regression Analysis of the Relationship Between Marketization Process and Corporate Social Responsibility

The relationship between the marketization process and corporate social responsibility is analyzed to verify hypothesis 2 based on the multiple regression analysis methods, and the regression equation is obtained (Table 3).


Table 3. Marketization process and corporate social responsibility regression analysis results.
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Table 3 demonstrates that the adjusted R2 of the model is 0.174, and the fitting degree of the model is acceptable. The F value is 30.904, and the significance is 0.000, indicating that the model has passed the significance test. The regression results show that the regression coefficient of the marketization process (model 1) is 0.574, and the significance is <0.01. In other words, the marketization process and corporate social responsibility are at 1%. Thus, hypothesis H2 is true. The faster the marketization process of the company's market environment is, the more positive the corporate social responsibility is. In the control variables, only the company size has passed the significant test, and the relationship between profitability and corporate social responsibility is not significant.



Analysis of the Mediating Effect of Marketization

To test the intermediary effect of the marketization process on the relationship between entrepreneurship and psychological characteristics and corporate social responsibility, the marketization process is introduced into the regression equation of entrepreneurship and corporate social responsibility for analysis. The results are shown in Table 4.


Table 4. The results of regression analysis of the intermediary effect of marketization.
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Table 4 indicates that the marketization process is introduced as a comprehensive variable into the regression equation of entrepreneurship and corporate social responsibility, as shown in Model 4. The results show that the DW value of this model is 2.09, close to 2, indicating that this sequence has no autocorrelation. Entrepreneurship and psychological characteristics have a significant positive impact on corporate social responsibility (M2, β = 0.863, p < 0.001), which can explain all 74.2% of the changes in corporate social responsibility. When the market process is introduced, entrepreneurship has a great positive impact on corporate social responsibility (M4, β = 0.524, p < 0.001), and the market process has a great positive impact on corporate social responsibility. While the impact of entrepreneurship and psychological characteristics on corporate social responsibility has decreased (from 0.863 to 0.524). This shows that the marketization process plays an intermediary role between entrepreneurship and corporate social responsibility. Thus, hypothesis H3 is true. To sum up, the specific results of the research hypotheses are summarized in Table 5.


Table 5. Test results of the proposed hypothesis.
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DISCUSSION

The results of variable analysis between the relational models show that the dimensions of entrepreneurship and psychological characteristics are significantly and positively correlated with corporate social responsibility. The dimensions of entrepreneurship are significantly positively correlated with the marketization process, and the marketization process is also positively correlated with corporate social responsibility significantly. Specifically, based on the research data, there is a positive correlation between the innovation spirit and the marketization process, and combined with the actual situation, the innovation spirit has promoted social development and the marketization process. There is also a correlation between corporate social responsibility and the marketization process, and corporate social responsibility has a positive impact on the marketization process.

The hypothesis test results of regression analysis reflect that the senior managers of enterprises are researched, the relationship is discussed among entrepreneurship and psychological characteristics, marketization process, and corporate social responsibility through empirical research method. Hence, entrepreneurship can directly and positively affect corporate social responsibility and indirectly and positively affects corporate social responsibility through the intermediary effect of the marketization process.



CONCLUSION

Here, the impact of entrepreneurship and psychological characteristics on social responsibility is mainly analyzed in the marketization process. The main conclusions can be summarized as follows. 1. The positive impact of entrepreneurship on corporate social responsibility is significant. 2. Innovative spirit, adventurous spirit, enterprising spirit, cooperation spirit, and world-saving spirit have a significant positive impact on corporate social responsibility. 3. Adventurous spirit has no significant impact on corporate social responsibility. 4. There is a significant positive correlation between the marketization process and corporate social responsibility, that is, the faster the marketization process in the location of the enterprise is, the better the performance of corporate social responsibility is. Here, the intermediary role of the marketization process is verified for the relationship between entrepreneurship and corporate social responsibility. The marketization process has a significant positive intermediary effect on the relationship between entrepreneurship and corporate social responsibility, that is, the faster the marketization process is, the stronger the role of entrepreneurs in promoting corporate social responsibility is. The theoretical analysis and case study are combined, and the research model is established to scientifically analyze the correlation among entrepreneurship, corporate social responsibility, and the marketization process. The research method is scientific, and the results have some application value. However, due to time and costs limitations, the surveyed subjects are only chosen from one class, so the size and the scope of samples are relatively small. In the follow-up study, the scope and size will be expanded to multiple regions and diverse backgrounds, and the practicability of the research results will be strengthened.
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The purpose is to study the influence of virtual entrepreneurship practice on entrepreneurial talent cultivation and innovation and entrepreneurship education in higher education institutions. First, a questionnaire is designed from three aspects: entrepreneurial awareness, entrepreneurial psychological quality, and entrepreneurial knowledge structure. Afterward, the questionnaire is issued to 200 students from a college in Shaanxi province, and SPSS 25 is chosen to analyze and characterize the virtual entrepreneurship practice education and the innovation and entrepreneurship education in higher education institutions. The results show that among all the subjects, nearly 20% of them do not understand entrepreneurship, nearly 85% of them concern about the risk of entrepreneurship, and nearly 70% of them take a negative attitude toward entrepreneurial failure. Meanwhile, the subjects have not formed an independent view on entrepreneurship, the subjects’ basic entrepreneurial quality is poor, their entrepreneurship awareness is weak, and their entrepreneurial psychological quality is poor. The subjects lack entrepreneurial quality rather than entrepreneurial knowledge. Finally, some suggestions are put forward on education on virtual entrepreneurship practice in higher education institutions from four aspects: improving the external environment of entrepreneurship, improving the entrepreneurship curriculum in higher education institutions, improving the teaching staff, and developing the practice bases for entrepreneurship education. The results provide some ideas about promoting the comprehensive reform of talent training mode in higher education institutions.
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INTRODUCTION

The 21st century has witnessed the appearance and development of the knowledge economy, which is based on knowledge, led by high technology, and driven by innovation. With the advent of the era of the knowledge economy, the traditional economic development model has been impacted, and the requirements for talents are getting higher and higher. Especially, people with an outstanding entrepreneurial spirit are in higher demand in economic development. Lai and Yu (2021) pointed out that entrepreneurship education should be instructed regularly to train well-qualified entrepreneurial talents. Under a market economy, people with an entrepreneurial spirit can promote economic development and scientific and technological progress (Jin and Chen, 2020). Innovation is the source of economic development and scientific and technological progress. Therefore, more scientific and up-to-date practical teaching modes should be adopted by higher education institutions to continuously improve the overall human resource quality, cultivate entrepreneurial talents, tailor to the needs of the market economy development, and finally, improve the comprehensive national strength of China (Chenghao et al., 2019). Besides, entrepreneurship education is a crucial part of quality education in China. Thus, the research on entrepreneurship education and entrepreneurship-oriented personnel training can provide a reference for the theoretical content of entrepreneurship education in China and help broaden the research field of higher education institutions.

Here, it is believed that Maker Education praises commercialization highly. Meanwhile, the Internet of things (IoT) and Artificial Intelligence (AI) technology can be applied to construct Maker space in higher education institutions. Then, digital learning resources, teachers, students, and designers can be gathered, coordinated, and shared through the Make space to construct a new paradigm, namely, the online-offline Maker space. Therefore, higher education institutions should integrate the Maker space, carry out innovation and entrepreneurship competition and incubation projects, and study the integrated talent cultivation mode of Maker Education and entrepreneurship education, thus improving students’ innovation and entrepreneurship ability.

The cultivation of entrepreneurial talents and entrepreneurship education in Chinese higher education institutions are still in their infancy. Regarding the modes of entrepreneurship education, researchers have put forward diverse ideas while have not formed a universal and perfect system or theory. The earliest foreign entrepreneurship education has developed in the United States. Two representative entrepreneurship education modes have been developed after decades of development, which are focalization mode and university-wide entrepreneurship education mode. With just over a decade of development, some practical experiences have also been accumulated in Chinese higher education institutions. Regarding teaching content, representative entrepreneurship education includes the classroom-centered and quality-oriented entrepreneurship education mode, the knowledge and skill-oriented entrepreneurship mode, and the mixed-mode entrepreneurship education (Chugh and Ruhi, 2018).

In China, the theoretical research of entrepreneurship education and the virtual entrepreneurship practice is just beginning. Most researchers focus on the cultivation of entrepreneurial talents. There is not much research on entrepreneurial talent cultivation through virtual entrepreneurship practice. The innovation point is to study the cultivation of entrepreneurial talents in higher education institutions through the virtual entrepreneurship practice and establish the corresponding evaluation standards for students’ entrepreneurial quality. Consequently, the entrepreneurial quality index system is established under the virtual entrepreneurship practice mode. The purpose is to mine the problems existing on the virtual entrepreneurship of higher education institutions under commercialization, and discover relevant issues in students’ entrepreneurial awareness and entrepreneurial quality through the questionnaire, and put forward some improvement plans according to analysis (Liu et al., 2021).



RELATED WORK

Many researchers have made contributions to the research of entrepreneurship-oriented personnel training. Yan (2018) pointed out that the essence of personalized education is innovation education that respects individual differences. With the continuous development of the times, the ability of innovation and entrepreneurial ability has become the key to reflect the comprehensive national strength. In response to the call of construction of an innovative country in China, students’ personalized thinking and problem-solving abilities should be cultivated, and their creativity and subjectivity should be respected, laying a solid foundation for students’ innovation and entrepreneurship in the future. Here, the current situation of domestic and international personalized education is analyzed to promote the development of students, and the existing problems and solutions are pointed out. The research aims to accelerate innovation-driven social development in China. This will lay the foundation for further improvement on the teaching quality of art courses for education majors. Rakhmatov and Nizamov (2020) pointed out that the combination of innovation and entrepreneurship education and vocational education is a crucial measure to promote high-quality employment and entrepreneurship for graduates. The problems of teaching innovation and entrepreneurship through computer technology were analyzed, and the reform mode based on the four wheels (four dimensions of economic growth, including human resource development, natural resource development, capital formation, and technological progress) was put forward. Two innovation and entrepreneurship educational concepts were formed through the integration and optimization of professional talent training programs: (1) Various forms of school–enterprise cooperation platforms should be established. (2) A reasonable management and incentive mechanism should be established to realize the dynamic integration of teachers’ and students’ education and innovation (Wang, 2020). Ong et al. (2018) pointed out that the problems of innovation and entrepreneurship management and the economic incentive mechanism are of great significance. Li and Jiao (2021) pointed out that the IoT technology and big data promote the innovation and transformation of all walks of life. Higher education institutions were the main talent incubation bases, and educational reform was continuously being explored. Particularly, the professional course structure was being upgraded and transformed through the integration of information technology with the traditional education model. First, the necessity was analyzed for college students’ innovation and entrepreneurship education under Internet+. Then, the status of innovation and entrepreneurship education in higher education institutions was investigated through questionnaire on universities of Shandong province. Finally, some suggestions were given to promote the development of innovation and entrepreneurship education and practice. Yang (2020) studied the influence of the positive entrepreneurial quality on innovation and entrepreneurship education, as well as the development of creative education in higher education institutions. The innovation and entrepreneurship education and the creative education in higher education institutions were analyzed and characterized through a questionnaire designed based on Chinese College Students’ Positive Psychological Characteristics Scale and SPS. The results show that liberal arts, science, and engineering students’ positive entrepreneurship psychology are affected by different factors. The family economy exerts the most obvious influence on liberal arts students, sports activities exert the most obvious impact on science students, while the influence of grades on engineering students is the most obvious. The average score of innovation and entrepreneurship ability of college students is about 3.0 points, indicating that the overall innovation and entrepreneurial ability of college students is general. Besides, there are differences in the development of the creative education model in the East and West. Generally, positive entrepreneurial psychology plays a positive role in cultivating students’ healthy entrepreneurial quality and promoting the development and practice of maker education. Ruihua et al. (2021) analyzed the status of innovation and entrepreneurship education mode in higher institutions and put forward the innovation strategy for the existing problems. To sum up, globally, there are various kinds of research on innovation and entrepreneurship education, university Maker education mode, and psychological innovation and entrepreneurship education, while these kinds of research are just picking up in China. Moreover, the research on Maker education mode under the perspective of positive psychology is rare. Hence, the role of Maker education in innovation and entrepreneurship education is explored based on positive psychology (Hayes and Wynyard, 2018).



BASIC THEORIES OF ENTREPRENEURIAL QUALITY AND ENTREPRENEURSHIP EDUCATION


Commercialization Philosophy

Many policies have been issued to encourage students’ entrepreneurship since the development of entrepreneurship education and college students’ entrepreneurship activities in China. Supported by the national macro policy, social environment, and higher education institutions, the National College Students’ Entrepreneurship plan competition, and College Students’ Excellent Team Entrepreneurship competition become increasingly popular (Soegoto and Luckyardi, 2020). Wu and Wu (2017) systematically reviewed the relevant literature on entrepreneurship education in the Asia pacific region in the past decade, summarized and analyzed the previous research results on emotional expression, and finally, commented on the key issues. The purpose of the competition is to cultivate students’ entrepreneurial concepts and awareness and improve their entrepreneurial ability. Although entrepreneurship education has developed rapidly in China in recent years, most of the entrepreneurship activities are only carried out among several universities, only a few students participate in entrepreneurship activities in schools, and only a few entrepreneurial achievements have been commercialized. In China, several representative entrepreneurial models have been proposed, and commercialization approaches have been explored. The best entrepreneurial model is characterized by commercialized operation, the establishment of an entrepreneurial park, teaching students how to start a business, and providing financial resources and services for students. However, these entrepreneurial models are not always successful in commercialization because of limited scale and minor social influences. The crux lies in that entrepreneurship education is not closely related to commercialization. Entrepreneurial activities should be normalized to successfully commercialize the entrepreneurial achievements of college students (Bischoff et al., 2018,2021).

The existing Maker space in higher education institutions is an open resource entrepreneurial practice platform with a commercialization concept. Maker space provides a new understanding for the cultivation of entrepreneurial and innovative talents in higher education institutions. In higher education institutions, the Maker space provides a commercialized practice environment for ordinary students. The integration of online-offline Maker space projects and commercialized projects help cultivate students into high-quality talents with both professional knowledge and innovation and entrepreneurial ability. Figure 1 displays the cultivation path of entrepreneurial talents under the business theory of Maker education.


[image: image]

FIGURE 1. The cultivation path of entrepreneurial talents in Maker Education under commercialization theory.




Theories of Entrepreneurship

The words entrepreneurship or enterprise both have the meaning of setting up a business. The modern concept of entrepreneurship is derived from the entrepreneur. Therefore, entrepreneurship and entrepreneurs are closely related, and the meaning of entrepreneurship becomes very rich. The connotation of entrepreneurship varies greatly from the simplest nature to the complex process (Setiyadi and Setiawan, 2020; Xiao and Chen, 2020). Most scholars define entrepreneurship from the perspective of economics. For example, Churchill, the famous British Prime Minister, agrees with the author of entrepreneurship art that entrepreneurship is an opportunity that can create value through innovation without considering capital limits, human resource restriction, and environmental restriction (Sudarwati et al., 2020). In China, some researchers have pointed out that entrepreneurship is a process, where opportunities need to be discovered and captured, and new products or services are created and the value of products or services can be embodied. Hence, the essence of entrepreneurship can be defined as the idea and behavior of human beings, and it can be categorized into special entrepreneurship and general entrepreneurship. Meanwhile, innovation is the core of entrepreneurship in both a narrow sense and a broad sense. Entrepreneurship refers to the spirit that entrepreneurs manifest when seeking and grasping opportunities, integrating resources, and creating value under an unpredicted economic environment. Particularly, independent entrepreneurship of college students refers to the process of creating new jobs in various ways, such as technology equity investment and self-financing (Chenghao et al., 2019; Svensson and Bogren, 2019). In the late 1980s, entrepreneurship education has been first proposed by western countries and United Nations Educational, Scientific, and Cultural Organization (UNESCO). In a broad sense, entrepreneurship education can cultivate the most innovative person and can get employees paid more. Entrepreneurship personnel training can be divided into two dimensions. The first dimension is to cultivate entrepreneurs who can turn knowledge and technology into business opportunities. The second dimension is to cultivate talents with technical, social, and management skills. This group of people has a pioneering, adventurous, and entrepreneurial spirit, as well as independent working ability among the non-entrepreneurs (Bo, 2017; Marniati and Wibawa, 2020).

The second kind of talents are, in today’s business environment, being paid more and more attention to and are demanded by most ventures. The typical entrepreneurship education includes the Master of Business Administration (MBA) education, which is tailored for people at work, and there is popular entrepreneurship education for students in higher education institutions. Entrepreneurship education in school can develop and improve the basic quality of entrepreneurship of students and strengthen their survival skills, competitiveness, and entrepreneurship, thus providing composite talents for society (Davies, 2019; Jay and Jones, 2019). Nowadays, general entrepreneurship education has attracted more and more attention. Compared with the special entrepreneurship-the literal meaning of the word entrepreneurship, general entrepreneurship has broader meanings. Derived from general entrepreneurship, entrepreneurship education has revolutionized the traditional education model which focuses on specific operation skills. Instead, more attention has been paid to innovation ability and comprehensive quality (Ferro, 2020). Wu et al. (2018) pointed out that although entrepreneurship education involved many teaching activities, traditional classroom lectures, case studies, and group discussions were the most common methods, while information and communication technologies could better convey students’ business philosophy. Therefore, entrepreneurship education can provide a new perspective and platform for the growth and comprehensive quality improvement of college students. Figure 2 illustrates the significance of entrepreneurship from five aspects.
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FIGURE 2. The significance of entrepreneurship.


There is still no clear definition of talent training mode except for some researchers’ descriptions. Some have described talent training mode as the specification and methods for personnel training. The basic characteristics of talents in higher education institutions are determined by the talent training mode (Gomezreino, 2018; Hayes and Wynyard, 2018). Others have explained the talent training mode from the operational level and point out that talent training mode refers to a structure that the school establishes for students, including knowledge, abilities, and qualities, as well as the realization of the structure. Specifically, talent training modes include the training objectives, training specifications, and basic training methods of talents. Based on the definition of talent training mode, here, the talent training mode can be analyzed from four dimensions. (1) The talent training mode is the concretization of a specific talent training thought. (2) Talent training mode is a complex multi-factor dynamic process and a comprehensive system to train talent. (3) Talent training mode is a replicable framework of talent training activities. (4) Each talent training mode has its unique objects, and there is no universal talent training mode. Figure 3 displays the improvement mechanism of entrepreneurship education (Caroline and Halimat, 2018; Macaro et al., 2018).
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FIGURE 3. Improvement mechanism of entrepreneurship education.




The Theory and the Quality Indices of Entrepreneurial Talents

Entrepreneurship education is the foundation and core of the cultivation of entrepreneurial talents. Based on the above analysis, entrepreneurial talents can be divided into two categories. The first category refers to the college students who receive entrepreneurship education in school and exert specialties in the work after graduation. The second category refers to the job-creators. Compared with the first category, job-creators can provide jobs for others to promote social development. Scholars have defined the concept of entrepreneurial talents from different perspectives (Kupfer, 2018; Macaro et al., 2018). At first, some scholars have defined entrepreneurial talents as those who are willing to take risks and have innovative thinking and entrepreneurial awareness from the perspective of psychology (Tran et al., 2018; Zavale, 2018). With in-depth research, the definition of entrepreneurial talents has been changed. Some researchers define entrepreneurial talent as a compound talent with an entrepreneurial spirit and high comprehensive quality. The cultivation of entrepreneurial talents can be divided into two dimensions. The first dimension cultivates entrepreneurs who can transform knowledge and technology into business opportunities. The second dimension cultivates people with venturous spirit and entrepreneurial skills among non-entrepreneurial people. Thus, entrepreneurial talents refer to compound high-quality talents with a strong entrepreneurial spirit, entrepreneurial awareness (Hu et al., 2020), abundant professional and entrepreneurial knowledge, and profound humanistic quality. Figure 4 shows the description of the logical relationship among the elements of entrepreneurial awareness.
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FIGURE 4. The logic relationship among the elements of entrepreneurial awareness.


In Figure 4, entrepreneurial awareness is a deeply rooted internal need of entrepreneurs, namely, entrepreneurial need or entrepreneurial intention, which is the motivation of the very first entrepreneurial activities and the basic form of all the elements in entrepreneurial awareness. Driven by psychological motives, entrepreneurial need transforms into entrepreneurial motivation. The entrepreneurial need is the base of entrepreneurial motivation, and it is manifested through entrepreneurial motivation which can transform into entrepreneurial interest. Entrepreneurial interest stimulates the entrepreneurial emotion of entrepreneurs, so that entrepreneurial awareness becomes entrepreneurial ideal. The entrepreneurial ideal is the advanced form of entrepreneurial awareness, which is pursuit by most entrepreneurs. Therefore, the ultimate purpose of entrepreneurial awareness cultivation is to develop the entrepreneurial ideal. Entrepreneurial beliefs are formed during entrepreneurial practices and are the spiritual support for entrepreneurial activities and the entrepreneurial ideal. The logical relationship of a series of entrepreneurial beliefs forms entrepreneurial values.

Table 1 is the quality index system of entrepreneurial talents.


TABLE 1. Quality index system of entrepreneurial talents.

[image: Table 1]In Table 1, EA denotes entrepreneurial awareness, ES means entrepreneurial spirit, EQ stands for entrepreneurial quality, and E represents entrepreneurship ability.



Questionnaire Design for Entrepreneurial Quality of College Students

Here, the research subjects are selected from the students of college A in Shaanxi Province, which has implemented entrepreneurship education for a while. According to the number of students in college A, 200 questionnaires are issued, and 196 valid questionnaires are recovered, with an effective rate of 98%. The subjects’ basic information and answers of the valid questionnaires are collected and statistically analyzed through SPSS 25. Table 2 displays the statistical information of the subjects. In the sample, there are 98 male college students and 98 female students, accounting for 50 and 50%, respectively. The proportion of freshmen, sophomores, juniors, and seniors is 25%, respectively. The subjects’ other information, such as grade and gender, are basically in line with the basic situation of college A, as well as the actual situation of higher education institutions in Shaanxi Province. Thus, the questionnaire is effective. Table 2 presents the basic information of the subjects. Specifically, questionnaires are distributed to students during class hours and collected with the assistance of the teachers on the spot. After all the questionnaires are collected, the invalid questionnaires are removed, and effective questionnaires are statistically analyzed. Table 3 presents the questionnaire analysis of EA.


TABLE 2. Basic information of subjects.

[image: Table 2]
TABLE 3. The EA questionnaire.

[image: Table 3]The entrepreneurial psychological quality questionnaire is shown in Table 4.


TABLE 4. The entrepreneurial psychological quality questionnaire.

[image: Table 4]The questionnaire of college students’ employment values is shown in Table 5.


TABLE 5. Employment value questionnaire results.

[image: Table 5]


QUESTIONNAIRE OF COLLEGE STUDENTS’ BASIC ENTREPRENEURIAL QUALITY


Sample Reliability and Validity Analysis

Table 6 presents the reliability statistics results.


TABLE 6. Reliability statistics.

[image: Table 6]Table 6 illustrates that the Cronbach’s Alpha coefficient can test the reliability of the questionnaire and ensures the consistency of the scoring of each item. The coefficient α is 0.797, indicating that the questionnaire has good reliability and internal consistency.

Here, LISREL8.7 software is chosen for Confirmatory Factor Analysis (CFA), and Table 7 presents the main fitting indexes of the model.


TABLE 7. CFA index.

[image: Table 7]Table 7 indicates that the above fitting indexes all meet the conditions of the goodness-of-fit model. The X2/df value is 1.8, RMSEA is less than 0.067, and the values of CFI and IFI are greater than 0.9, indicating that the model fitting is good. The fitting indexes all meet the conditions of the goodness-of-fit model, indicating that the factor structure model has good structural validity.



Actuality of Education on Virtual Entrepreneurship Practice

Figure 5 shows the status of education on virtual entrepreneurship practice in college A.
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FIGURE 5. Status of education on virtual entrepreneurship practice.


Figure 5 shows that the status of education on virtual entrepreneurial practice in college A approximates a normal distribution, and the average value is 2.86, almost equal to 3, the theoretical mean of the scale. The results show that virtual entrepreneurship practice education in college A is moderately developed, far from ideal. Meanwhile, the course objective of entrepreneurship practice education have not been met.

Table 8 shows the correlation coefficient between the virtual entrepreneurship practice education and each dimension.


TABLE 8. The correlation coefficient between the virtual entrepreneurship practice education and each dimension.

[image: Table 8]Table 8 illustrates the correlation coefficient between the virtual entrepreneurship practice education and each dimension. The larger the absolute value of the pearson correlation coefficient is, the stronger their correlation is. Conversely, the smaller the absolute value of the pearson correlation coefficient is, the weaker their correlation is. When 0.8 < | p| ≦ 1, the correlation is extremely strong, and when 0.6 < | p| ≦ 0.8, the correlation is high. When 0.4 < | p| ≦ 0.6, the correlation is moderate, and when 0.2 < | p| ≦ 0.4, the correlation is weak. When 0.2 < p < 0.2, there is no correlation. The correlation coefficients between each dimension and the virtual entrepreneurship practice education are all above 0.6, indicating that each dimension is positively correlated with the virtual entrepreneurship practice education, and the correlation is significant. Thus, the overall level of each dimension are desirable.



Questionnaire of EA

Figure 6 shows the results of EA questionnaire, and Figure 6A is the result of question 1: what is entrepreneurship? Figure 6B is the result of question 2: What is your attitude toward college students’ entrepreneurship?
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FIGURE 6. Questionnaire of EA. (A) Question 1: What is entrepreneurship. (B) Question 2: What is your attitude toward college students’ entrepreneurship.


Figure 7 also indicates the results of EA questionnaire, and Figure 7A is the results of question 3: Are there any entrepreneurial intentions? Figure 7B is the result of question 4: Why do you plan to start a business?
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FIGURE 7. Questionnaire of EA. (A) Question 3: Are there any entrepreneurial intentions. (B) Question 4: Why do you plan to start a business.


Figures 6, 7 illustrate that, currently, college students’ understanding of entrepreneurship is not comprehensive: 31 subjects take the entrepreneurship as the act of starting a company, 111 subjects regard entrepreneurship as starting a career at will, and another 17 subjects hold that they do not have a clear understanding about entrepreneurship. Most subjects favor college students’ entrepreneurship: 156 subjects support college students’ entrepreneurship, while 20 subjects oppose, and 10 subjects are neutral.

For the question of whether they will start a business, only 25 subjects are preparing to start a business, 154 subjects may be ready to start a business, and 17 subjects have not considered starting a business. Many reasons may contribute to this phenomenon, and 134 subjects feel they have no experience and insufficient funds. Therefore, students choose entrepreneurship for many reasons, and nearly half of them choose entrepreneurship because they cannot find suitable jobs. Questionnaire results show that most subjects have expressed positively toward college students’ entrepreneurship. However, on the whole, college students’ entrepreneurial awareness has not been erected, students have not formed an independent understanding of entrepreneurship, and a few of students have misunderstandings about entrepreneurship. Most students are holding a wait-and-see attitude toward entrepreneurship. Few students implement actual entrepreneurial behaviors, and the pursuit of stable work accounts for the majority among students. The linear regression analysis of the questionnaire on “Why do you plan to start a business?” reveals that the significance level P of not finding a suitable job is 0.0001, the significance level P of needing money is 0.029, and the significance level P of other factors is 0.016. Thus, not finding a suitable job has the greatest impact on the cause of college students’ entrepreneurship (Deng et al., 2021).



Questionnaire of Entrepreneurial Psychological Quality

Figure 8 shows the results of the questionnaire on entrepreneurial psychological quality. Figure 8A is the results of Question 1: What is your choice against the entrepreneurial risk? Figure 8B is the result of question 2: How do you make your plan?
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FIGURE 8. Questionnaire of entrepreneurial psychological quality. (A) Question 1: What is your choice against the entrepreneurial risk. (B) Question 2: How do you make your plan.


Figure 9 also demonstrates the results of questionnaire of entrepreneurial psychological quality. Figure 9A is the result of question 3: How do you feel when you choose to start a business? Figure 9B is the result of question 4: What will you do after entrepreneurial failure?
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FIGURE 9. Questionnaire of entrepreneurial psychological quality. (A) Question 3: How do you feel when you choose to start a business. (B) Question 4: What will you do after entrepreneurial failure.


Figures 8, 9 demonstrate that regarding the question about the risk of entrepreneurship, 51 subjects do not worry about the risks and invest alone, 42 subjects choose to invest in a partnership and share risks, and more than half of them think they have an under-bearing capacity. Regarding the question “what you would do when planning,” only 10 students choose to follow others, 66 students choose to plan to listen to others again, and 50 students choose to consult with others to make decisions. Regarding the question about how they feel about choosing to start a business, 103 students think they feel under some pressure. Regarding the question about what they would do after an entrepreneurial failure, nearly half of the subjects choose to gain experience and bide their time. However, in general, college students lack high entrepreneurial psychological quality, and psychologically, they are not well-prepared for entrepreneurship and lack boldness. Tables 2, 3 suggest that the basic quality of entrepreneurship of college students is generally not high, the entrepreneurial awareness is weak and the entrepreneurial psychological quality is poor. They lack entrepreneurial ability rather than entrepreneurial knowledge. The linear regression analysis of the question “What will you do after an entrepreneurship failure?” shows that the significance level of gain experience and bide their time is 0.0001, and the level of confusion is 0.015. Thus, most college student entrepreneurs will choose to gain experience and bide their time after the failure.



Analysis of the Results of Questionnaire on Entrepreneurial Factors

Figures 10–12 display the questionnaire results of entrepreneurial factors.
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FIGURE 10. Factors influencing entrepreneurial choice.


Figure 10 shows the questionnaire results of “What are factors influencing entrepreneurial choices?”. About 25.78% of the subjects choose to realize personal ideals and values. The answer is also in line with the cultivation values of current entrepreneurial education in higher education institutions, 26.21% of the students choose the high degree of freedom in work, and 11.12% of the students choose high treatment, indicating that they have a utilitarian tendency. About 16.35% of the subjects choose poor employment situations, and entrepreneurship is undoubtedly a new career choice. To sum up, the majority of college students think positively and healthily, and the most important factor in their entrepreneurial choices is the realization of personal ideals and values.

Figure 11 shows the questionnaire results of “What are the essential elements of the entrepreneurial process?”. About 21.65% of the subjects think that the record of formal schooling is the most important, 33.94% think that ability is the most important, and 31.97% think that relationship is the most important. The questionnaire results show that most college students think that their comprehensive quality and ability are more important during entrepreneurship, while other elements, including money, are also crucial. Entrepreneur’s ability and quality can be regarded as internal factors, and other factors are external factors. Both external factors and internal factors are essential for successful entrepreneurship.
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FIGURE 11. Essential elements of the entrepreneurial process.


Figure 12 shows that for the question of “What are your solutions to entrepreneurship problems?”, 30.35% of students choose to face the problem positively, 30.29% of them are hesitant, 25.23% of them choose to give up, and 14.13% of them choose to let nature take its course. Overall data imply that college students have few social experiences and low anti-risk ability. Nearly 70% of the subjects have not shown a positive attitude toward risk. Accordingly, higher education institutions should focus on values guidance in entrepreneurship education to cultivate a sound entrepreneurial psychological quality.
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FIGURE 12. Solutions.




DISCUSSION ON CULTIVATING ENTREPRENEURIAL TALENTS

Given the above problems, several solutions have been provided here. (1) A complete and mature external environment should be established for entrepreneurship education. (2) The entrepreneurship curriculum in higher education institutions should be improved. (3) Entrepreneurship teachers in higher education institutions should be upgraded and supplemented. (4) Practice base should be established for entrepreneurship education. In recent years, many preferential policies have been introduced to support college students’ entrepreneurship, and various training courses have also been launched. However, these measures have only been well-implemented in economically developed areas and have not been vigorously promoted throughout the country. Therefore, more high-tech industrialization bases should be established in college-concentrated areas, and the scientific and technological industries and scientific and technological activities of colleges should be promoted. In this way (Liu and Chen, 2021), the industrialization bases of colleges will gradually become the cradle of entrepreneurs. Besides, college students’ entrepreneurial projects should be assessed from multi-dimensions, and college students should be regularly trained with entrepreneurship through lectures. Meanwhile, start-up funds should be provided, and laws and regulations should be perfected, providing legal aid and protection for college students. Based on the above analysis, the entrepreneurship curriculum in higher education institutions can be improved from two aspects. First, a theoretical course on entrepreneurship should be developed. Second, practical courses and entrepreneurial activities should be increased to improve college students’ entrepreneurial quality. Entrepreneurship education is highly practical, so theory and practice should be combined. Highly experienced teachers with entrepreneurial backgrounds should be invited for a professional entrepreneurship course (Zhong et al., 2020). Practice bases can be established by higher education institutions through cooperation with high-tech enterprises, such as science-entrepreneurship park and entrepreneurship education incubation base. These practice bases can guide students to start and operate enterprises and engage in business activities, technological inventions, and services. An evaluation system should be constructed for talent cultivation: evaluation indices should be chosen first, including students’ mastery of knowledge and skills (Feng and Chen, 2020), problem-solving ability, emotions, and attitudes. Then, the evaluation standard should be determined from two aspects, including the training process and results. Finally, evaluation subjects should be diversified through the inclusion of people from all walks of life, such as students, parents, and teachers. Consequently, the evaluation results can promote the best development of students.

Method comparison: the results obtained here are compared with other recent survey methods. Thus, the advantages are as follows. The commercialization concept is introduced into the research of virtual entrepreneurship education in higher education institutions, and the existing virtual entrepreneurship education resources are integrated with Internet technology. Meanwhile, the cultivation of entrepreneurial talents integrated with the commercialization concept is explored, showing that the proposed virtual entrepreneurship education under the commercialization concept is more effective at solving problems, such as site limitation and equipment shortage, and can improve the quality of entrepreneurial talents training (Chen, 2019).



CONCLUSION

The proper training mode for entrepreneurial talents is key to cultivating college students’ innovation and entrepreneurial spirit and creative ability. Higher education institutions should strengthen entrepreneurship education to cultivate students’ entrepreneurial talents. Entrepreneurship education should involve both classroom education and extracurricular practice. Based on domestic and foreign research on entrepreneurship education, the basic elements of entrepreneurial quality are summarized, and the quality index system is obtained for entrepreneurial talents. Then, the ability and quality of the existing college student entrepreneurs are tested through the quality index system during their entrepreneurship, and some strategic suggestions are put forward for the future development of entrepreneurship education in Chinese higher education institutions.

The deficiencies can be summarized as follows; there may be some deviations in sample selection in terms of gender, age, and location, and the sample coverage is not comprehensive enough. The design of the questionnaire can be further refined and optimized. It is hoped that these deficiencies will be further improved in the follow-up research.
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Small and medium-sized enterprises have been the driving force of social economy. As the social formation and the rise of many emerging economies, the domestic economic environment changes dramatically, which makes small and medium-sized enterprises face severe challenges. In the face of the fierce competition environment, how to improve the performance of entrepreneurship and gain competitive advantage is a very important topic in the practical management of entrepreneurs. This exploration is carried out with the entrepreneurial passion and risk taking as the antecedent variable, entrepreneurial performance as the outcome variable, and then work engagement as the mediator. With the entrepreneurs of small and medium-sized enterprises as the research object, questionnaire method is used to carry out empirical research. The empirical analysis results show that entrepreneurial passion has a significant positive impact on work engagement; risk taking has a significant positive impact on work engagement; work engagement has a significant positive impact on entrepreneurship performance; in addition, work participation plays a mediating role in the process of entrepreneurial passion and risk taking. The results provide academic and practical implications for entrepreneurs.
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INTRODUCTION

In recent years, governments all over the world encourage entrepreneurship. Entrepreneurship research has become a fast-growing and increasingly important research in global enterprise research. Therefore, the business trends of small and medium-sized enterprises deserve attention (Aldrich, 2017). Especially in the social formation and the rise of many emerging economies, the domestic economic environment changes dramatically, which makes small and medium-sized enterprises face severe challenges. In the face of fierce competition, how to maintain entrepreneurial performance and occupy a place in the market is a very important management topic for entrepreneurs in practical operation (Wadhwani et al., 2020). Small and medium-sized enterprises are very important for the improvement of economic level, which is conducive to the further development of the national economy. The survey results suggest that with the change of market environment, the proportion of small and medium-sized enterprises in the whole economic system has gradually increased. By 2020, they have contributed nearly 70% of GDP (Bhatt et al., 2019). Small and medium-sized enterprises and new ventures can create more employment opportunities for the society than large enterprises, and the main role of driving the country’s economic growth and leap forward is the entrepreneurs with entrepreneurial ability and innovation vitality.

The prosperity of entrepreneurship can make up for the deficiencies of unemployment rate and maintain a stable state of economic balance. Entrepreneurial activities contribute a lot to social and economic growth (Obschonka et al., 2019a). Entrepreneurship timely provides another way to choose; in addition, in recent years, with the rapid development of science and technology, the rise of Alibaba has accelerated the trend of entrepreneurship; aspiring people have joined the ranks of entrepreneurship, want to rely on their own unique ideas and creativity, give play to entrepreneurial passion and action, expect to get feedback from the market, and develop into a successful business under the refined trial mode (Howell, 2019). However, it is difficult to create business and keep success. From the perspective of business management, both are difficult. Therefore, how to maintain entrepreneurial performance is worth discussing.

Passion needs to be maintained in the participation of any entrepreneurial activities. Only with entrepreneurial passion can entrepreneurs maintain sensitivity to the neglected needs in the surrounding environment and further reflect on the behavior. One of the research motivations is to understand the impact of entrepreneurial passion on entrepreneurial performance. Entrepreneurs are not all risk seekers as people all know. They are not entirely seeking high-risk businesses, but they are more willing to bear the risks that new businesses should have and reasonably estimated than others. The second motivation of this exploration is to explore the impact of risk taking on entrepreneurial performance, in order to understand whether the degree of uncertain risk taking of entrepreneurs will affect the business performance of enterprises. The influence of entrepreneurial passion, risk taking, work engagement and entrepreneurial performance is mainly discussed. From the perspective of entrepreneurial passion, the influencing factors of entrepreneurial performance of new ventures, and the strategic choices of new ventures when facing legal risks are discussed. The research innovation is to evaluate the relevant factors that affect the new enterprise performance through the relevant theories of entrepreneurial passion psychology, and get the relevant influencing factors by verifying the hypothesis. It is hoped that this exploration can optimize the management of enterprises and improve the enthusiasm of employees.



MATERIALS AND METHODS


Entrepreneurship and Entrepreneurial Passion

Entrepreneurship is to create a new business of their own from nothing. It contains the meaning of creation, and also contains three main characteristics: (1) creativity and innovation; (2) the establishment of the combination of economic organizations and resources; (3) under the environment of uncertain risks, identify the opportunity and ability of growth, and then create a new economic organization. Entrepreneurship needs passion, because passion is the driving force behind entrepreneurship and the key to success (Gielnik et al., 2017). Entrepreneurial passion is more challenging and requires more wisdom than general activity passion, although it is often accompanied by pressure.

Warnick et al. pointed out that passion has long been recognized as an important component of entrepreneurial motivation and successful combination. Passion is at the heart of entrepreneurship because it promotes creativity and patterns of identifying new information (Warnick et al., 2018). Milanesi defined entrepreneurial passion as a positive and strong emotional state of an entrepreneur, accompanied by cognitive and personal high-value behavior (Milanesi, 2018). Schenkel et al. believed that entrepreneurship is the embodiment of passion, and entrepreneurial passion is a positive emotion with creativity and sustainability (Schenkel et al., 2019). Stroe et al. pointed out that entrepreneurial passion is a strong and positive emotion, and it is also a conscious approach, feeling positive emotion in self-identity activities (Stroe et al., 2018). Arshad et al. proposed that passion can be the driving force of entrepreneurial action (Arshad et al., 2018). In the study of the relationship between entrepreneurial passion and business performance, Guercini and Ceccarelli defined entrepreneurial passion as a perceptible and powerful positive emotional state, accompanied by the display of cognition and behavior that are meaningful to the role of entrepreneurs and can highlight self-identity and high personal or organizational value (Guercini and Ceccarelli, 2020). Wu and Wu studied the impact of positive and negative emotions of enterprise supervision on employees’ innovation behavior, and on this basis, studied the mediating role of work participation and demonstration behavior under this path (Wu and Wu, 2019).

Based on the above literature discussion, entrepreneurial passion is that individuals are willing to invest a lot of time and effort in entrepreneurial activities. Through internalizing self-identity, they can stimulate creativity and generate persistent strong positive emotions. With the entrepreneurs of small and medium-sized enterprises as the main research object, their initial passion is discussed, and the entrepreneurial passion is divided into two levels: the starting passion and the founding passion.



Entrepreneurial Performance of New Ventures

The goal of all the management and strategy of an enterprise is to create profit, and expect to maximize profits by minimizing resources. Gao et al. believed that performance is the concept of integrity that the enterprise presents the final results of the operation activities, and also measures the achievement degree of the enterprise’s objectives (Gao et al., 2018). Eniola et al. pointed out that enterprise performance is a measure of the extent to which an enterprise aims to achieve its long and short-term business goals (Eniola et al., 2019). Dong et al. proposed that entrepreneurship performance is the satisfaction of entrepreneurs with their own entrepreneurial results, and can also be regarded as the basic method to measure performance (Dong et al., 2020).

Del Giudice et al. divided performance into three categories: financial performance, career performance and organizational effectiveness (Del Giudice et al., 2017). Spanjer and van Witteloostuijn pointed out that organizational performance can be measured by market share, sales level, cost control, profitability and overall performance (Spanjer and van Witteloostuijn, 2017). Ju et al. divided entrepreneurial performance into two categories: financial performance indicators, that is, indicators are presented in figures (Ju et al., 2019). Wu et al. pointed out that entrepreneurial performance should include overall satisfaction and financial satisfaction. The former is an important indicator to test the marketing activities of enterprises, while the latter is the comparison of the actual sales and profits of the company with the expectations before the start-up (Wu et al., 2020).

Entrepreneurial performance is an important operating indicator of an enterprise, and how to create excellent entrepreneurial performance has become an important issue for entrepreneurs in management. Entrepreneurial performance is defined as the measure of the entrepreneur’s satisfaction with the achievement rate of the enterprise’s expected goals and operating results. With entrepreneurs with entrepreneurial experience as the main research object, entrepreneurial performance is divided into economic indicators and non-economic indicators.



Risk Taking of New Ventures

With the increasing scale and variety of enterprises, there are more and more challenges in risk management, which make risk management become a new systematic discipline at this time. The classification of different risks faced by enterprises is also refined, and the research on legal risk management begins (Akbar et al., 2017). In recent years, scholars have done more research on enterprise legal risk management from a micro perspective, and the overall research tends to be differentiated.

Díez-Esteban et al. divided the legal risks faced by enterprises into three categories: preventable risks, strategic risks and external risks. They pointed out that enterprises should adopt different types of management methods for different types of legal risks, which will make risk management more effective (Díez-Esteban et al., 2019a). Shahzad et al. believed that enterprises should actively manage the legal risks of electronic transactions. Furthermore, the strategy analysis of legal risk management in the process of electronic transaction by enterprises as sellers or service providers was discussed (Shahzad et al., 2019). Yost thought that risk taking refers to the degree of tendency of managers to make bold and risky commitment to all resources. Risk taking is an enterprise willing to take on the assessed risk in order to pursue an appropriate opportunity (Yost, 2018). Ferris et al. proposed that risk taking refers to the degree of willingness to invest a lot of resources in uncertainty and new ventures (Ferris et al., 2019). Gupta and Krishnamurti’s interpretation of risk taking refers to the tendency of individuals to avoid or take risks when they encounter risks in different situations (Gupta and Krishnamurti, 2018). Lee et al. discussed the relationship among corporate governance, risk taking and business performance. The results suggest that corporate ownership is positively correlated with corporate risk-taking, and has a significant impact on corporate performance (Lee et al., 2021). Ljungqvist et al. explored the factors that influence entrepreneurial success. The results show that risk taking, innovation and anticipation in entrepreneurial strategy have a significant impact on entrepreneurial success (Ljungqvist et al., 2017).

The literature discussion and related research on risk taking by scholars in China and foreign countries reveal that most people think that risk taking comes from the judgment of individual external stimulus value in daily life, which leads to risk judgment and risk evaluation. This exploration aims to explore the relationship between risk taking and entrepreneurial performance. In the process of entrepreneurship, the degree of entrepreneurs’ willingness to take risks is one of the key factors that affect entrepreneurial performance.



Work Engagement of Employees in New Ventures

In the process of enterprise management, whether employees can devote themselves to their work to maximize their effectiveness is the most concerned problem of managers. The concept of work engagement is first put forward based on self-engagement and the focus of interest in life, and extended according to its meaning in work: (1) it is the degree of personal psychological identification with work and the importance of personal self-impression; (2) It is the degree of personal active participation in work and the degree of personal self-esteem affected by work performance (Bakker and Leiter, 2017; Díez-Esteban et al., 2019b).

Knight et al. proposed that work engagement refers to the degree of personal psychological recognition of work and the importance of cognitive work performance to self-worth (Knight et al., 2017). Gürlek and Tuna said that work engagement is regarded as an individual’s psychological commitment or recognition to work (Gürlek and Tuna, 2019). Amor defined work engagement as the degree of personal psychological recognition of the work and its position and explicit behavior attitude, and identification with one’s own work performance has an important impact on self-worth (Amor et al., 2020). Cesário and Chambel believed that work engagement is a kind of persistent characteristic, full of positive feeling and strong motivation for work, which contains three characteristics: vitality, dedication and concentration (Cesário and Chambel, 2017). Orgambídez-Ramos and de Almeida explored the influence of personality traits on work engagement and work performance. The results reveal that work engagement has a significant positive correlation with work performance; personality traits also indirectly improve work performance through the improvement of work engagement (Orgambídez-Ramos and de Almeida, 2017). van Mol et al. explored the correlation between personality traits and work engagement. The results suggest that there is a significant positive correlation between personality traits and work engagement (van Mol et al., 2018). De Simone et al. explored the relationship among personality traits, work engagement, emotional labor and work performance. The results show that the higher the employee’s work engagement is, the better the work performance is, while the open personality, affinity personality and work engagement have a positive and significant impact (De Simone et al., 2018). Obschonka et al. studied the influence process of entrepreneurial passion in the aggregation of organizational behavior, and obtained a people-oriented and variable-oriented trait approach through quantitative analysis of the influence of personality traits on entrepreneurial passion in the organization. The results show that the entrepreneurs’ basic entrepreneurial personality helps to shape their entrepreneurial passion (Obschonka et al., 2019b).

Based on the above domestic and foreign scholars and researchers’ relevant theories and literature discussion on work engagement, this exploration defines work engagement as a kind of emotion and attitude, and has the characteristics of persistence. It means to actively participate in the current work, continuously maintain a strong motivation, and affirm oneself with achievements. Based on the above research level, the work engagement is divided into three levels: vitality, dedication and concentration.



A Model of Influencing Factors on the Performance of New Ventures

The research focus is to understand the relationship among entrepreneurial passion, risk taking, work engagement and entrepreneurial performance, and whether entrepreneurial passion and risk taking can affect entrepreneurial performance through the mediating effect of work engagement. Figure 1 is the framework of this exploration.


[image: image]

FIGURE 1. Diagram of relationship structure of key variables.


This exploration indirectly infers from the research on the relationship between personality traits and entrepreneurial performance, because passion is a part of personality traits, and the discussion of personality traits also includes empirical research on passion. There are few studies on the relationship between risk taking and entrepreneurial performance. This exploration is based on the relevant research of other industries. It is found that the higher the degree of financial risk voluntary commitment of employees in the investment department is, the higher the investment performance of the company is. The higher the risk is, the higher the reward is. The more employees in the investment department dare to take financial risks, the higher their reward investment performance will be. There are few studies on the relationship between work engagement and entrepreneurial performance.

However, if the entrepreneurial performance is regarded as the business performance of the organization, the results of the study on the organizational performance also confirm that the work engagement will have a positive impact on the performance. Since passion is one of the five personality traits, this exploration uses the relationship between personality traits and work engagement to infer the hypothesis. The influencing factor model and hypothesis with work engagement as the intermediary variable are set up. In order to make a more accurate research on the relationship among different influencing factors, the hypotheses and sub hypotheses are put forward as shown in Table 1 by combining the references in relevant research fields. The proposed assumptions are verified to determine the relationship among the influencing factors.


TABLE 1. Research hypotheses.

[image: Table 1]


Dimension Measurement and Survey Design of Key Variables

This exploration refers to Thorgren and Wincent’s research level and operational definition (Thorgren and Wincent, 2015), and uses the scale of entrepreneurial passion constructed by Thorgren and Wincent to develop the measurement items according to the research needs, including four questions about entrepreneurial passion and four questions about founding passion, with a total of eight questions in the questionnaire. Risk taking is defined as people’s understanding of specific risks in the process of engaging in any activity, and then determine how much risk they can bear through assessment. Based on the above operational definition, risk taking items of this exploration are established. There are four questions in the questionnaire. According to Schaufeli and Salanova’s definition of work engagement, work engagement is defined as a kind of emotion and attitude with persistent characteristics, actively participating in the current work, continuously maintaining strong motivation, and affirming oneself with achievements (Schaufeli and Salanova, 2007). According to Schaufeli and Salanova’s measurement of work engagement, there are three questions in the level of vitality, four questions in the level of dedication and four questions in the level of concentration, with a total of 11 questions. According to the research needs, the measurement items of the scale of entrepreneurial performance variables are developed, including 3 economic indicators and 4 non-economic indicators, with a total of 7 questions. Economic indicators include net income, net profit and net asset income, while non-economic indicators include team building, safety management, service quality and employee satisfaction.

The main research object of the questionnaire is entrepreneurs. The main sample source is entrepreneurs of small and medium-sized enterprises in Zhejiang Province. Among them, the average age of these entrepreneurs is between 35 and 45 years old, and the proportion of males and females is equal, and they all have bachelor’s degree or above. The questionnaire will be distributed and collected from July to September 2020. A total of 200 questionnaires are distributed and 168 are collected. Then, manual screening is conducted to deduct 18 invalid questionnaires such as incomplete answers and abnormal answers. Finally, 150 valid samples are obtained, and the effective questionnaire recovery rate is 75%. The mean variance extracted (AVE) method is used to test the discriminant validity. Cronbach’s α is used to test the reliability of the scale. The AVE value of each dimension of the scale is greater than the correlation coefficient. The calculated Cronbach’s α coefficient is 0.975. Since it is much larger than the coefficient of 0.6, the questionnaire has good reliability, which can meet the needs of this survey. The scale used has high internal consistency, good stability and overall reliability, which can meet the needs of scientific research. The contents of the questionnaire are mainly entrepreneurial passion, risk-taking and work engagement. The questionnaire uses a five-level sequential scale to measure the impact of entrepreneurial passion on entrepreneurial performance, which is divided into five levels: no impact, basically no impact, some impact, relatively impact and siginifant impact, and its assignment is 1 point, 2 points, 3 points, 4 points and 5 points. Finally, the data is processed by SPSS25.0 software.



RESULTS AND DISCUSSION


Correlation Analysis of Key Variables

Figure 2 shows the results of the model feasibility analysis.
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FIGURE 2. Analysis results of entrepreneurial passion model (χ2: approximate chi square; Df: degree of freedom; Sig: Significance level).


Figure 2 shows that KMO is 0.789, which is greater than 0.7, and Sig is 0, which is less than 0.05. The comparison of the two groups of data shows that it meets the requirements of factor analysis and meets the needs of this survey. Figure 3 shows the validity analysis of the risk-taking questionnaire.
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FIGURE 3. Feasibility analysis results of risk bearing model (χ2: approximate chi square; Df: degree of freedom; Sig: Significance level).


Figure 3 shows that KMO is 0.85 and greater than 0.7, and Sig is 0 and less than 0.05. The comparison of the two groups of data shows that it meets the requirements of factor analysis. Figure 4 shows the feasibility analysis of the work engagement model.
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FIGURE 4. Validity analysis results of work engagement questionnaire (χ2: approximate chi square; Df: degree of freedom; Sig: Significance level).


Figure 4 shows that KMO is 0.78 and greater than 0.7. Sig is 0 and less than 0.05. The comparison of the two groups of data shows that it meets the requirements of factor analysis.

Table 2 shows the validity of the questionnaire.


TABLE 2. The validity of the questionnaire.

[image: Table 2]The data in the table above show that the variables are independent and related to each other, which shows that the questionnaire used has good structural validity.

Before regression analysis, Pearson correlation analysis is used to examine whether there is correlation between independent variables and dependent variables to determine whether the model is suitable for regression analysis. Moreover, the Pearson correlation coefficient test is used to observe whether there is a significant correlation among entrepreneurial passion, risk taking, work engagement and entrepreneurial performance and how close the relationship is. Table 3 shows the results of Pearson correlation analysis.


TABLE 3. Correlation analysis of variables.

[image: Table 3]According to the above table, the degree of relationship among the variables is as follows: (1) entrepreneurial passion is significantly positively correlated with risk taking, work engagement and entrepreneurial performance, with correlation coefficients of 0.543, 0.664, and 0.575, respectively; (2) risk taking is significantly positively correlated with work engagement and entrepreneurial performance, with correlation coefficients of 0.574 and 0.582, respectively; (3) work engagement and entrepreneurial performance are also significantly positively correlated, with a correlation coefficient of 0.595. There is a significant positive correlation among the variables.



Multiple Regression Analysis of Entrepreneurial Passion and Entrepreneurial Performance

Multiple regression analysis is used to further explore the impact degree among entrepreneurial passion, risk taking, work engagement and entrepreneurial performance, and test the mediating effect of work engagement. The variance inflation factor (VIF) is an indicator used to measure the degree of multicollinearity in multiple linear regression models. Its value is the ratio of the variance of the regression coefficient estimator to the variance when the independent variables are not linearly correlated. In order to evaluate the effectiveness of the regression model, the VIF values of all levels are tested to determine whether there is collinearity. Figure 5 shows the test and analysis results.
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FIGURE 5. Multiple regression analysis of entrepreneurial passion, risk-taking and work engagement on entrepreneurial performance [(A) data analysis data; (B) calculation and statistics; A, Entrepreneurial passion; B, Risk taking Work; C, engagement; D, R2; E, △R2].


The analysis results in the above table show that the critical value of VIF is less than 10, and there is no collinearity problem. The results of multiple regression analysis show that the F value of entrepreneurial passion, risk taking and work engagement on entrepreneurial performance is 42.593, the β value is 0.324, 0.296, and 0.317, respectively, the R2 value is 0.468, and the P value is 0.000, indicating that the regression model has reached a significant level, which verifies the hypothesis H1, H2, and H3.

Figure 6 shows that starting passion in entrepreneurial passion has a significant positive impact on the economic indicators of entrepreneurial performance, with F value of 24.636, β value of 0.142 and 0.353, R2 value of 0.274 and P value of 0.000. Founding passion in entrepreneurial passion has a significant positive impact on the non-economic indicators of entrepreneurial performance. The F value is 28.391, β value is 0.385, and 0.297, R2 value is 0.295, and P value is 0.000. The regression model verifies the hypotheses H1-1, H1-2, H1-3, and H1-4.
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FIGURE 6. Regression Analysis of entrepreneurial passion and entrepreneurial performance at all levels [(A) data analysis data; (B) calculation and statistics; A, Entrepreneurial passion; B, Risk taking Work; C, engagement; D, R2; E, △R2].


Figure 7 reveals that risk taking has a significant positive impact on the economic indicators of entrepreneurial performance, with F value of 35.738, β value of 0.485, R2 value of 0.194 and P value of 0.000. Risk taking has a significant positive impact on the non-economic indicators of entrepreneurial performance. The F value is 54.899, β value is 0.520, R2 value is 0.312, and P value is 0.000. The regression model verifies the hypothesis H2-1 and H2-2.
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FIGURE 7. Multiple regression analysis of risk taking and entrepreneurial performance at all levels (A, β value; B, t value; C, VIF value; D, F test; F Sig.; E, R2; F, △R2).


Table 4 suggests that the vitality, dedication and concentration of work engagement have a significant positive impact on the economic indicators of entrepreneurship performance. The F value is 19.468, β value is 0.327, 0.165 and 0.395, R2 value is 0.254, and P value is 0.000. The vitality, dedication and concentration of work engagement have a significant positive impact on the non-economic indicator level of entrepreneurial performance. The F value is 19.312, β value is 0.297, 0.186 and 0.194, R2 value is 0.283, and P is 0.000. The regression model verifies the hypothesis H3-1, H3-2, H3-3, H3-4, H3-5 and H3-6.


TABLE 4. Regression analysis of work engagement and entrepreneurial performance at all levels.
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Multiple Regression Analysis of Entrepreneurial Passion and Risk Taking on Work Engagement

The results of multiple regression analysis in Figure 8 show that the F value of entrepreneurial passion and risk taking on work engagement is 67.324, the β value is 0.482 and 0.316, the R2 value is 0.476, and the P value is 0.000. It means that the regression model reaches a significant level, which verifies the hypothesis H4 and H5.


[image: image]

FIGURE 8. Multiple regression analysis of entrepreneurial passion and work engagement risk taking [(A) data analysis data; (B) calculation and statistics; A, β value; B, t value; C, VIF value].


Table 5 shows that starting passion and founding passion of entrepreneurial passion have a significant positive impact on the vitality of work engagement. The F value is 27.522, β value is 0.298 and 0.325, R2 value is 0.273, and P value is 0.000. Starting passion and founding passion of entrepreneurial passion have a significant positive impact on the dedication level of work engagement. The F value is 28.274, the β value is 0.346, and 0.287, R2 value is 0.285, and P value is 0.000. Starting passion and founding passion of entrepreneurial passion have a significant positive impact on the concentration level of work engagement. The F value is 37.435, β value is 0.339, and 0.385, R2 value is 0.354, and P value is 0.000. The regression model verifies the hypothesis H4-1, H4-2, H4-3, H4-4, H4-5, and H4-6.


TABLE 5. Multiple regression analysis of entrepreneurial passion and work engagement at all levels.
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The Mediating Effect of Work Engagement

In order to verify the mediating effect of work engagement on entrepreneurial passion and risk taking on entrepreneurial performance, the mediating effect analysis process is adopted. Model 1: the independent variable has significant standard regression coefficient to the dependent variable. Model 2: the independent variables have significant standard regression coefficients to the intermediate variables. Model 3: there is a significant standard regression coefficient between mediators and dependent variables. Mode 4: the relationship between independent variables and dependent variables will weaken due to the existence of mediators, or even form an insignificant situation. However, the relationship between mediators and dependent variables is still significant.

The above four models can verify whether the mediating effect of mediators exists. If the β value between the independent variable and dependent variable of mode 4 is lower than that of mode 1, and the relationship is not significant, it means that the mediator has a complete mediating effect; if the relationship is significant and decreases, it means that the mediator has a partial mediating effect. Therefore, the results of the above regression analysis will be integrated to explore the mediating effects of entrepreneurial passion, risk taking and entrepreneurial performance.

Table 6 reveals that entrepreneurial passion has a significant impact on entrepreneurial performance. Entrepreneurial passion reaches a significant level for work engagement (Work engagement has a significant impact on entrepreneurial performance). The overall explanation of entrepreneurial passion is (R2 = 38.7%), while ΔR2 = 5.8% has a slight increase compared with mode 1. The comparison of the four modes suggests that the β value of entrepreneurial passion decreases from 0.571 to 0.371, and reaches the significant level. The indirect effect produced by entrepreneurial passion through work engagement is 0.346, and the total effect is 0.917. According to the evaluation criteria, it shows that work engagement has a partial mediating effect on entrepreneurial passion and entrepreneurial performance, which verifies the hypothesis H6.


TABLE 6. Mediating effects of work engagement.

[image: Table 6]To sum up, entrepreneurial passion and risk-taking, work engagement and entrepreneurial performance are significantly positively correlated; risk-taking spirit is positively correlated with job engagement and entrepreneurial performance, and work engagement and entrepreneurial performance are also significantly positively correlated. The results of multiple regression analysis show that entrepreneurial enthusiasm, risk-taking and work engagement are correlated with entrepreneurial performance, which verifies hypothesis H1, H2 and H3; the regression analysis structure of entrepreneurial passion and entrepreneurial performance at all levels verifies the hypothesis H1-1, H1-2, H1-3, and H1-4. The results of multiple regression analysis of risk-taking and entrepreneur performance at all levels verify the hypothesis H2-1 and H2-2; the regression analysis results of work participation and entrepreneur performance at all levels verify the hypothesis H3-1, H3-2, H3-3, H3-4, H3-5, and H3-6; the results of multiple regression analysis of entrepreneurial passion and job risk-taking verify hypothesis H4 and H5; the results of multiple regression analysis of entrepreneur enthusiasm and work engagement at all levels verify the hypothesis H4-1, H4-2, H4-3, H4-4, H4-5, and H4-6; the mediating role of work participation is evaluated to verify hypothesis H6. Therefore, the correctness of the hypothesis proposed is proved through several confirmatory tests, and the relationship among different influencing factors is proved.



CONCLUSION

This exploration is primarily to study the influencing factors of entrepreneurial performance and solutions to legal problems based on entrepreneurial passion psychology. In the research program, entrepreneurial passion and risk-taking are the antecedent variables, and work engagement is the mediator. Based on this theoretical model, entrepreneurial performance is discussed. The empirical results show that entrepreneurial passion exerts a significant positive impact on entrepreneurial performance. Risk taking and work engagement exert a significant positive impact on entrepreneurial performance. Entrepreneurial passion exerts a positive and significant impact on work engagement. Entrepreneurial passion and risk-taking behavior of entrepreneurs will affect entrepreneurial performance through work engagement. Those with enthusiastic personality traits have higher learning willingness, higher job satisfaction and engagement. The empirical results will contribute to the theoretical construction of entrepreneurial performance and the antecedents of work engagement. The research results can provide a reference for the development of related theories and make the whole entrepreneurship research theory more complete. However, there are also some shortcomings. The hypothesis is based on the relevant research literature, so the relationship among the influencing factors will not be well displayed. The content of the hypothesis will be further adjusted and optimized in the follow-up study.
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This study aims to explore the connotation of entrepreneurial motivation in the context of a transitional economy. The actual situations of 135 young entrepreneurs are investigated based on questionnaire surveys and case analyses. The influences of different entrepreneurial motivation factors on entrepreneurial psychology are analyzed. Results demonstrate that the item of “gain wealth” on the entrepreneurial motivation scale has the highest score of 3.98 points. In contrast, the scores of opportunity motivation and survival motivation are basically the same, with great differences between different individuals. The dimensions of policies, regulations, and government functions on the entrepreneurial environment scale have high ranks and levels, while the support of industry associations needs to be strengthened. Generally, the entrepreneurial psychology scale has high scores; most of the items score above 3.45 points, indicating that entrepreneurship not only improves the quality of work and life for young entrepreneurs but also promotes the personal growth of entrepreneurs. The multiple stepwise regression analysis reveals significant correlations between survival and opportunity motivations of young entrepreneurs and their subjective psychology and social psychology. The results can provide experimental and useful reference materials for the following investigations.
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INTRODUCTION

The world has gradually entered the knowledge economy era that depends on high-tech and innovative talents and regards the development of science and technology as the driving force to promote the sustained and rapid development of the social economy (Thurik et al., 2013; Wu and Song, 2019). At the same time, entrepreneurship can further improve social stability and promote the sustained and rapid development of the economy. Thus, the government also focuses on entrepreneurship. At the current stage, the concept of “Entrepreneurship by All and Innovation by All” has been deeply rooted in the hearts of the people driven by the market environment and national policies. Entrepreneurship has become a consensus of the public and a key issue that local governments at all levels focus on (Avgerou and Li, 2013; He et al., 2019). China has launched rich and colorful entrepreneurship education programs and projects for young people, introducing them to new entrepreneurial fields, providing them with more entrepreneurial opportunities, helping them build a broader entrepreneurial platform, and teaching them knowledge about entrepreneurial projects (Su et al., 2015; Yuan et al., 2020). However, policy support is far from enough. Due to the lack of education on entrepreneurial psychology in entrepreneurship, young people are prone to psychological fluctuations and mood swings, leading to the loss of confidence in entrepreneurship. What is worse, some even choose to give up in the middle of entrepreneurship. Therefore, it is necessary to strengthen and analyze the entrepreneurial psychology of youth groups objectively and practically.

At the current stage, entrepreneurial psychology analysis for young people generally focuses on entrepreneurial psychology education for college students (Sieja and Wach, 2019). Ng et al. (2016) investigated the basic characteristics and rules of the use of micro-business of undergraduates to start a business and analyzed the feminine characteristics of micro-business. Kyoung and Il-Han (2016) studied the impact of creativity and self-efficacy of college students on entrepreneurial intentions and analyzed the internal connections of various factors. Young entrepreneurs of China are the backbone of its social and economic development. Entrepreneurs in the new era have distinct characteristics of the times, which have adequately promoted the economic and social development of China. Therefore, how the entrepreneurial motivation of Chinese entrepreneurs changes, how the uncertainty of the transition economy environment affects the entrepreneurial psychology of young people, and how youth entrepreneurship survive and develop are the practical problems currently affecting the social entrepreneurial atmosphere, entrepreneurial economic development, and the mental health of youth entrepreneurship of China. These are also key issues that deserve attention. At the current stage, studies on young entrepreneurial psychology consider college students as research objects rather than young entrepreneurs. Meanwhile, entrepreneurial psychology is not distinguished carefully. Therefore, detailed and sufficient research on the entrepreneurial psychology of young entrepreneurs is very necessary.

Based on the basic characteristics of the transition economy of China at this stage, the connotation, entrepreneurial motivation, and entrepreneurial motives of young entrepreneurs are studied profoundly through theoretical research and empirical analysis. Methods adopted include questionnaire surveys and interviews, aiming to explore the fundamental situation, the entrepreneurial motivation, and the entrepreneurial psychology of young entrepreneurs. Besides, the transition economy environment at this stage is analyzed to comprehensively explore the influence of entrepreneurial motivation on entrepreneurial psychology. Results demonstrate that entrepreneurial behavior has significantly improved the quality of life of young entrepreneurs. The opportunity-oriented and psychological-oriented differences between different entrepreneurs are apparent. Relevant industries need to strengthen their support for young entrepreneurs further. In summary, the above results can provide scientific and effective reference materials for the subsequent analysis of entrepreneurial psychological factors of young entrepreneurs.



LITERATURE REVIEW


Current Economic Background of China

The environmental changes during the transition economy stage have a significant influence on the rationality of entrepreneurial behavior and the development of entrepreneurial activities (Boso et al., 2013; Sun and Xu, 2017). Chinese society is undergoing tremendous changes in the context of the transition economy. These changes will profoundly impact the strategic choices of enterprises and also bring entrepreneurial opportunities and challenges to Chinese enterprises and organizations that need strategic transformations (Mazzucato, 2015). Under such an environment, various Chinese enterprises have begun to adopt entrepreneurial-oriented strategies, which also put forward new requirements for the abilities and psychological states of young entrepreneurs (Guo and Jiang, 2013).

The entrepreneurial environment can be divided into the entrepreneurial government policy environment, the entrepreneurial market business environment, and the entrepreneurial social and cultural environment (He et al., 2020). The government policy environment for entrepreneurship includes entrepreneurial policies, tax policies, financial support, and research and developmental support. The market business environment for entrepreneurship includes business environment and infrastructure construction, intellectual property protection, and markets. The social and cultural environment for entrepreneurship includes social atmosphere, cultural environment, and social norms (Malebana, 2014). However, the government policy and the market business environments have significant turbulence, uncertainty, and discontinuity. Therefore, the entrepreneurial environmental risks and challenges faced by young entrepreneurs are derived from the changing government policies and market policies. On the one hand, policy changes in the entrepreneurial environment may bring unexpected changes to the business operations of young entrepreneurs, resulting in restrictions and hindrances to the development of the enterprise, and ultimately, putting pressure on the psychology of young entrepreneurs (Siu and Lo, 2013). On the other hand, changes in government and market policies often contain huge business opportunities. Young entrepreneurs who are forward-looking and good at using policy advantages can obtain favorable opportunities and support, which play a decisive role in the survival and development of their enterprises, thereby promoting their entrepreneurial success.



Literature Review on Entrepreneurial Psychology

At this stage, research on entrepreneurial psychology is concentrated on college students and entrepreneurs. Most universities worldwide vigorously carry out innovation and entrepreneurship education, resulting in numerous studies on the entrepreneurial psychology of college students (Li and Wu, 2019; Liu et al., 2019). In contrast, research on entrepreneurial psychology is rarely reported. Saseendran and Salman (2019) took entrepreneurs of small businesses as research objects and explored the correlation between entrepreneurial psychology and small business management. Fadzil et al. (2019) took Malaysian e-commerce practitioners as research objects and explored the correlation between the entrepreneurial psychology of e-commerce entrepreneurs and entrepreneurial ability. Feng and Chen (2020) suggested that entrepreneurial passion played an essential role in entrepreneurial spirit and entrepreneurial behavior. The above studies reveal that most studies on entrepreneurship focus on the same industry or the same group. Moreover, most studies explore only one of the various factors involved in entrepreneurship. Hence, it is necessary to focus on the specific connotation and definition of entrepreneurship and comprehensively consider entrepreneurship.



Literature Review on Entrepreneurial Motivation

The pursuit of wealth has always been considered the most critical component of entrepreneurial motivation. As the research goes deeper, more researchers have noted other aspects of entrepreneurial motivation, analyzing how various factors affect entrepreneurial motivation from psychology. Su et al. (2020) investigated the information in the social accounts of six entrepreneurs and explored the interaction between positive emotions and entrepreneurial motivation. Results suggested that positive emotions could affect entrepreneurial motivation and entrepreneurial process of entrepreneurs significantly. Bartha et al. (2019) examined the entrepreneurial motivation of entrepreneurs in Central and Eastern Europe and explained that social mission factors were the main factors affecting the entrepreneurial motivation of entrepreneurs. Rajabi et al. (2018) explored the relationship between entrepreneurial motivation and enterprise development in the sales industry, indicating that entrepreneurial motivation positively affected the development of enterprises (Hemmert et al., 2019).

The above studies suggest that both entrepreneurial psychology and entrepreneurial motivation of entrepreneurs are significantly influencing factors in the entrepreneurial process, which are directly linked to the development and operation of enterprises. Therefore, entrepreneurial psychology and entrepreneurial motivation are critical, which are the exploration and analysis target in this study. However, most studies have investigated entrepreneurial psychology and entrepreneurial motivation separately, while the impacts of the industry and the surrounding environment of entrepreneurs are rarely considered. Therefore, in this study, the entrepreneurial psychology, entrepreneurial motivation, and entrepreneurial environment are organically combined to explore the status quo of entrepreneurial entrepreneurship as comprehensively as possible, making the research results more practical.



METHODOLOGY


Sample and Procedure


Entrepreneurs in the New Era

Theoretically, the group of entrepreneurs that emerged after the Reform and Opening-up of China is generally referred to as “the first generation of entrepreneurs” in the private economy of China. The new generation of entrepreneurs that emerged in the new wave of globalization and industrial upgrading is called “the second generation of entrepreneurs” (Ligtvoet, 2018; Garaika et al., 2019). Compared with the older generation of entrepreneurs, young entrepreneurs have higher education levels and more open access to information; meanwhile, the public opinion attitude of the environment is more relaxed. Compared with “the first generation of entrepreneurs,” the motivation, entrepreneurial skills, and abilities of young entrepreneurs have changed significantly (Manbachi et al., 2018). However, under the current transition economy environment in China, the turbulence, uncertainty, and instability of government policies and business environment have exacerbated the complexity of youth entrepreneurship.

At the current stage, the entrepreneurial environment of China is in a stage of active development. Various localities actively launch various activities to support youth groups and actively implement a series of preferential policies to actively encourage youth groups to participate in entrepreneurial activities (Kang et al., 2021). In addition, universities also actively promote innovation and entrepreneurship activities for college students, encouraging students with the entrepreneurial propensity to start entrepreneurial activities while they are in schools, laying a solid foundation for subsequent entrepreneurial activities. In summary, at this stage, the entrepreneurial environment of Chinese society for young people has been improving, showing a good developmental trend. However, due to regional differences and gaps in entrepreneurial industries, entrepreneurial policies in different industries and industries in the transition economy stage are numerous, change rapidly, and have uneven standards, lacking continuity and stability. In the meantime, different regional entrepreneurial environments in China are very different, and the intensity and tendency of government policies and services are quite different as well. Therefore, governments must continue to increase their support for young entrepreneurs and promote the entrepreneurial activities of young entrepreneurs, providing a significant impact on the development of young entrepreneurs and the entire social environment.



Entrepreneurial Psychology

Entrepreneurial psychology can be summarized as the subjective feelings of young entrepreneurs and the overall psychological evaluation of their work performance, quality of life, personal growth, and social identity in the process of establishing and operating a business. At present, there is no clear definition of entrepreneurial psychology (Obschonka et al., 2020). Therefore, entrepreneurial psychology is divided into two dimensions based on theoretical analysis and practical research, namely, entrepreneurial subjective psychology and entrepreneurial social psychology. First, subjective psychology includes the feelings of young entrepreneurs about their work performance, quality of life, and personal growth, including the sense of accomplishment, self-confidence, and life value gained and felt from entrepreneurial activities. Second, social psychology refers to feelings of young entrepreneurs about social identity, including products or services that can help others or promote social progress (Luca, 2017).



Entrepreneurial Motivation

Entrepreneurial motivation is the primary link to stimulate the start of entrepreneurship. In the meantime, entrepreneurial motivation can also support young entrepreneurs to engage in entrepreneurial activities and achieve entrepreneurial goals in the subsequent entrepreneurial process, which is regarded as the inner driving force of young entrepreneurs (Barba-Sánchez and Atienza-Sahuquillo, 2017). In this regard, entrepreneurial motivation plays an essential role in entrepreneurial activities and is also the key issue in entrepreneurial research. According to the research results of the Global Entrepreneurship Observation Report, entrepreneurial behavior is divided into “survival entrepreneurship” and “opportunistic entrepreneurship” (Ismail et al., 2016). Survival entrepreneurship refers to the non-optional or enforced entrepreneurial activities when someone cannot find a satisfactory job due to personal reasons or cannot get any jobs due to other conditions. Opportunistic entrepreneurship refers to the entrepreneurial activities that someone engages in to pursue personal ideals and values or because of business opportunities discovered in the market (Aima et al., 2020). In this study, the entrepreneurial motivation categories of “survival entrepreneurship” and “opportunistic entrepreneurship” will be referenced. At present, research on entrepreneurs and entrepreneurship of college students is various; however, investigations of entrepreneurial motivation are still in the developmental stage. In this regard, analyzing entrepreneurial motivation and its influence on entrepreneurial psychology will be the focused in this study.



Measures

The research methods are questionnaire survey and interview. The scoring standard of the survey adopts the five-point Likert scale, that is, 1–5 points correspond to complete non-conformity to complete conformity. Survey samples are selected based on the information of young entrepreneurs registered in alumni associations and provided on social network sites. The questionnaire is distributed online and offline. A total of 180 questionnaires were issued, and 135 valid questionnaires were returned, with a response rate of 75%. The contents of the questionnaire survey and interview are as follows.


Content of the Questionnaire Survey

This questionnaire survey scale comprises three subscales, namely, the entrepreneurial motivation orientation scale, the entrepreneurial environment perception scale, and the entrepreneurial psychology scale (Cheng, 2019). Entrepreneurial motivation is divided into two dimensions, namely, opportunity motivation and survival motivation. The opportunity motivation dimension includes three sub-dimensions, namely, “realize dreams,” “prove himself,” and “market opportunities.” The survival motivation dimension also includes three dimensions, namely, “gain wealth,” “dissatisfied with the status quo,” and “employment difficulties.” The entrepreneurial motivation scale consists of six questions, which are recorded as S1-1 to S1-6.

The entrepreneurial environment scale is divided into two dimensions, namely, policy environment and business environment (Zhang et al., 2016). The government environment refers to the subjective score based on the degree of identity described in four variables, namely, policies and regulations, government functions, government information, and financing services. Policies and regulations explore whether local governments give priority to supporting newly established and growing enterprises when formulating policies. Government functions analyze whether government functions have changed and adapted to market requirements. Government information investigates whether government departments can provide valuable entrepreneurial projects and information. Financing services reveal whether the government provides good services or subsidies in financing startups. The business environment includes six variables, namely, intellectual property rights, infrastructure, technical services, product import and export conditions, market services, and industry association support. These variables successively analyze whether intellectual property rights, such as trademarks and patented technologies, can be protected when young entrepreneurs start businesses, whether infrastructure, such as water supply, power supply, transportation, and communication, is affordable, whether high-level technical support is available, whether good export conditions are available in the local area, whether services, such as accountants and lawyers, are convenient, and whether aids can be easily obtained from local industry associations. This scale has 10 questions, denoted as S2-1 to S2-10.

The entrepreneurial psychology scale includes two dimensions, namely, entrepreneurial subjective psychology and entrepreneurial social psychology (Yueh et al., 2020). Variables of entrepreneurship subjective psychology include work quality perception, life quality perception, and personal growth perception; the principal variable of entrepreneurial social psychology is social identity perception. Work quality perception analyzes work performance, business operations, and work status of young entrepreneurs; life quality perception investigates off-work entertainments, physical condition, and current life status of young entrepreneurs; personal growth describes entrepreneurship achievement, personal self-confidence, and the accomplishment of life values through entrepreneurship. The social identity perception is analyzed from the perspective of entrepreneurship helping others, promoting social progress, and improving social status. The scale comprises a total of four questions, which are denoted as S3-1 to S3-4, respectively.

The overall questionnaire survey is shown in Figure 1.


[image: image]

FIGURE 1. Overview of the questionnaire survey.




Survey Sample Selection

The interview is targeted, focusing on the influence of entrepreneurial motivation on entrepreneurial psychology. The interviewees are 10 young entrepreneurs of different genders from different industries. The information of surveyed entrepreneurs comes from the alumni association of the school and social media. The research samples are young entrepreneurs under the age of 40, who are one of the founders of their enterprises and have a high degree of investment in the entire entrepreneurial activity process. They are familiar with the operating conditions of enterprises and the external environment.



RESEARCH RESULTS


Questionnaire Survey and Statistical Analysis of Research Samples


Statistical Analysis of Research Samples

First, statistical analysis is performed on the basic information of the gender, age, education, annual income, enterprise establishment time, and industry of the samples. The results are shown in Figure 2.
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FIGURE 2. Summary of basic information of research samples.


As shown in Figure 2, among the surveyed entrepreneurs, 119 are male entrepreneurs, accounting for 88.1%; only 16 are female entrepreneurs, accounting for 11.9%. Moreover, those aged 25–29 years account for the majority (55 people, accounting for 40.7% of the total). The number of entrepreneurs with a bachelor’s degree is the largest, followed by those with a master’s degree; those with a doctoral degree or graduated from vocational colleges account for the minority. Among the enterprises surveyed, the number of enterprises with an annual income of 100,000–500,000 Chinese yuan is the largest, accounting for 72.5% of the total enterprises. Most enterprises have been established for less than 2 years. The industries that the surveyed enterprises are engaged in include education, wholesale and retail, software information, cultural, sports, and entertainment, and others. The above survey results suggest that among the young entrepreneurs surveyed, the number of male entrepreneurs is significantly higher than that of female entrepreneurs. The entrepreneurs are of lower ages and higher educational backgrounds. The surveyed enterprises have a short establishment time and are widely distributed in various industries.



Analysis of the Scale

In the meantime, the survey results of the entrepreneurial motivation scale, the entrepreneurial environment scale, and the entrepreneurial psychology scale are analyzed. The scores of these three scales are presented in Figures 3A–C.
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FIGURE 3. Scores of questionnaire survey results. (A–C) represent the entrepreneurship motivation scale, entrepreneurship environment scale and entrepreneurship psychology scale respectively.


As shown in Figure 3, the item of “gain wealth” on the entrepreneurial motivation scale has the highest score, 3.98 points. The motivation of employment difficulties has the lowest score, only 3.31 points. In this survey, the scores of opportunity motivation and survival motivation are basically the same. However, the SD of the survival motivation dimension is obviously greater than that of the opportunity motivation dimension. Meanwhile, the entrepreneurial motivation of individual young entrepreneurs is not a single but multiple coexistences. Generally, there are 2–3 most prominent motivations. The surveyed young entrepreneurs have diverse entrepreneurial motivations, with great differences between different individuals.

The technical support dimension and intellectual property dimension on the entrepreneurial environment scale have the highest scores, which are 3.69 and 3.68 points, respectively. In the meantime, the scores of policies and regulations and government function dimensions are also around 3.5 points, indicating that policy support is strong at the current stage. The dimension with the lowest score is the industry association support. The reason is that most enterprises are in the developmental stage. The support of industry associations is insufficient, which is also a point of concern for future development.

Scores of the entrepreneurial psychology scale are generally higher than the other two scales. Most of the items score above 3.45 points. The “personal growth” dimension has the highest score, 4.12 points; the quality of life dimension has the lowest score, 3.47 points. The survey results prove that entrepreneurship not only brings improvements in work and life quality for young entrepreneurs; more importantly, it brings tremendous growth to young entrepreneurs.

In the meantime, 10 young entrepreneurs are interviewed. The results show that as the startup time prolongs and the startup stage changes, the psychology of different young entrepreneurs changes. Their entrepreneurial motivation will also change accordingly. In the initial stage, developmental stage, and maturity stage, the motives and goals of young entrepreneurs will change in categories or increase or decrease in degree.



Sample Reliability and Validity

The reliability of the scale is measured by Cronbach’s α coefficient. Generally, the value of Cronbach’s α coefficient is required to be > 0.7; the closer to 1, the better the effect. The Cronbach’s α coefficient of each item is calculated by the SPSS 22.0 (IBM, New York, United States) software, and the results are shown in Figure 4.
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FIGURE 4. The calculation results of Cronbach’s α coefficient on the scale.


As shown in Figure 4, the Cronbach’s α coefficient value for each item of all the three scales is > 0.7, indicating that the scale is very reliable and meets the reliability requirements.

The scale validity test calculates the Kaiser–Meyer–Olkin (KMO) values and Bartlett sphere test observations. The specific results are shown in Table 1.


TABLE 1. KMO and Bartlett sphere test results of three scales.

[image: Table 1]As shown in Table 1, the KMO values of the entrepreneurial motivation scale, the entrepreneurial environment scale, and the entrepreneurial psychology scale are 0.903, 0.854, and 0.874, respectively, all > 0.8. The Bartlett sphere test observations are 1,098.25, 698.54, and 874.25; besides, all the P values are 0.000, less than the given significance level of 0.01, indicating that the variables are correlated and have passed the validity test.

The above analyses suggest that all the questions involved meet the requirements of reliability and validity. Hence, all questions can be subjected to follow-up analysis.



Analysis of Survey Results

The multiple stepwise regression analysis is adopted. The control variables include the gender, education, and the industry of young entrepreneurs to avoid the influence of other factors on the principal effect. During calculations, the education variable is divided into four categories: vocational college, bachelor (undergraduate), master (graduate), and doctor, with values 1–4 points in order. A gender variable of 1 represents male and 0 represents female. The industries of the surveyed enterprises are classified into five categories, namely, education, wholesale and retail, software and information, cultural, sports, and entertainment, and others. The correlation coefficients are calculated, and the specific results are summarized in Table 2.


TABLE 2. Correlation coefficients.

[image: Table 2]As shown in Table 2, the gender, education, and industry of the entrepreneur are not significantly associated with survival motivation, opportunity motivation, entrepreneurial subjective psychology, and entrepreneurial social psychology of young entrepreneurs. Thus, it proves that the gender, education, and industry of the entrepreneur will not significantly impact the entrepreneurial psychology and entrepreneurial motivation of the entrepreneur. The correlation coefficients of opportunity motivation to survival motivation, entrepreneurial subjective psychology, and entrepreneurial social psychology are 0.532, 0.598, and 0.347, respectively. The correlation coefficients of survival motivation to entrepreneurial subjective psychology and entrepreneurial social psychology are 0.474 and 0.339, respectively. The correlation coefficient between entrepreneurial subjective psychology and entrepreneurial social psychology is 0.238.



DISCUSSION

Analyzing and summarizing the questionnaire survey results can reveal the basic situations of the entrepreneurs surveyed and the correlation between entrepreneurial motivation and entrepreneurial psychology.

According to the basic status quo of entrepreneurs, with the development and progress of society, most entrepreneurs have a higher educational background and are well-educated. Compared with the previous generation of entrepreneurs, the knowledge level of entrepreneurs in the transitional economy of the new era is higher, conducive to using scientific management methods for enterprise management. Simultaneously, subjected to various restrictions, most entrepreneurs surveyed are males, while females account for a small proportion. This may be caused by the number of surveyed samples and the surveyed industry. With the innovation and entrepreneurship policies of China, most entrepreneurs are younger, having a lot of energy and enthusiasm for work, which is very conducive to enterprise development. The education industry has the largest number of entrepreneurs. This is because the most common study for young entrepreneurs during school is the education industry, the industry that is familiar to them. Thus, many students are engaged in this industry after graduation.

Regarding entrepreneurial motivation, acquiring wealth is the main factor for entrepreneurs to start a business; however, acquiring wealth is not the only factor for entrepreneurs to start a business, and most entrepreneurial motivation of entrepreneurs is diversified. In the meantime, with the progress of the times and economic development, the differences between different entrepreneurs have gradually increased, and the entrepreneurial motivation of everyone shows increasing differences. Supported by laws, regulations, and policies, entrepreneurs have a better entrepreneurial environment, and the market and laws support greater strength, which is very suitable for entrepreneurial activities. However, industry support is insufficient in the enterprises under investigation. Therefore, in the follow-up development of enterprises, entrepreneurs should fully mobilize the power of the industry, seek industry support, and enable enterprises to achieve better development. Entrepreneurship not only brings economic freedom and wealth to entrepreneurs but also greatly enhances the personal abilities of entrepreneurs, which is of great help to improve the comprehensive capabilities of entrepreneurs.

The results of the model analysis revealed a significant correlation between the survival motivation and opportunity motivation of young entrepreneurs, as well as the personal psychology and social psychology of young entrepreneurs. This proves a significant correlation between entrepreneurial motivation and the psychology of young entrepreneurs. Meanwhile, the entrepreneurial motivation of young entrepreneurs can positively affect entrepreneurial psychology. The opportunity-motivated young entrepreneurs, that is, those who pursue their personal ideals, have higher positive emotions in their entrepreneurial psychology.

Furthermore, the correlation between entrepreneurial motivation and entrepreneurial orientation of young entrepreneurs is analyzed. Compared with the previous study, the actual situation of the transition economy environment at this stage is considered (Zhang and Zhang, 2013). Entrepreneurial motivation and entrepreneurial psychology are divided reasonably, giving more practical reference significance of the results.



CONCLUSION

Most entrepreneurs surveyed are males who aged 25–29 years; most entrepreneurs have higher educational backgrounds, and their annual income is about 100,000 to 500,000 Chinese yuan. According to the results of the analysis of the scale items, most entrepreneurs take “gain wealth” as the foremost entrepreneurial motivation. In the meantime, the surveyed young entrepreneurs have diverse entrepreneurial motivations, with two or three prominent motivations, and the differences between different individuals are significant. At the current stage, the entrepreneurial environment of China is comparatively sound. The items of policies, regulations, and government functions score around 3.5 points. Policy support is strong, but the support of industry associations is weak. The personal growth dimension on the entrepreneurial psychology scale has the highest score. The interview results suggest that entrepreneurial motivation and entrepreneurial psychology of young entrepreneurs change over time. The correlation coefficient analysis reveals significant correlations between survival motivation and opportunity motivation of young entrepreneurs and their subjective psychology and social psychology. The positive sentiment in entrepreneurial psychology of opportunity-motivated young entrepreneurs is higher. However, due to the objective limitations, only the situation at this stage in China is analyzed, while the psychological motivation of entrepreneurs in other countries and the specific results under economic crisis conditions are not investigated, which will be the future research directions to improve the comprehensiveness of the results. Moreover, due to sample limitations, there are fewer female entrepreneurs surveyed. Hence, the sample size will be expanded in the future, balancing the male-to-female ratio to increase the practical application value further.
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The question of why entrepreneurs undertake business planning activities differently, ranging from planning “in the head” to generating formal written documents, is still impenetrable. Aggregating data on 11,064 observations from 32 independent data set, this study meta-analyzed how business experience and gender influence entrepreneurs' disposition to business planning behaviors. Surprisingly, contradictory to some extant views that entrepreneurs without prior experience are more likely to make business plans, we found that both managerial experience and entrepreneurial experience positively influence entrepreneurs' subsequent business planning behaviors. Drawing insight from the effectuation and institutional perspectives, this study showed that, rather than entrepreneurial experience, managerial experience motivates entrepreneurs to generate formal business plans. For entrepreneurs who create formal business plans, both entrepreneurial experience and managerial experience enhance their business planning sophistication. In addition, we examined the moderating effects of gender on the relationship between business experience and business planning. The results suggested that female entrepreneurs with entrepreneurial experience are more likely to undertake business planning behaviors and create formal business plans than their male counterparts.

Keywords: business planning, managerial experience, entrepreneurial experience, gender difference, planning sophistication


INTRODUCTION

Business planning is often taken for guaranteed as a handy tool for entrepreneurship by universities, governments, investors, and consultant agencies, as extensive studies reveal a positive association between business planning and venture performance (Delmar and Shane, 2003; Gruber, 2007; Burke et al., 2010). However, in practice, business planning is not as prevalent as we generally think, and a large portion of entrepreneurs do not undertake business planning activities or only “plan in head” (Brinckmann et al., 2010). Why do many entrepreneurs give up business planning and “just storm the castle,” while others engage in informal business planning or generate formal written business plans?

Viewed historically, the theories that have been proposed to explain entrepreneurs' disposition to business planning are inconsistent, and some arguments even propose contradictory insights. For instance, from the institutional perspective, writing a business plan is only a symbolic act taken for institutional reasons (Karlsson and Honig, 2009). Without external reasons, business plans are useless for entrepreneurs. However, from the effectuation perspective, business plans are useful instruments for entrepreneurship, but entrepreneurs are impeded from accomplishing them for the purpose of effectiveness (Sarasvathy, 2001; Dew et al., 2009). Even though whether and how to engage in business planning are considered essential issues (Baker et al., 1993; Barry, 1998), to date, the formation mechanism for business plans is still impenetrable and inconclusive.

One issue is that antecedents that influence the propensity of owner-managers to engage in business planning are poorly researched and ambiguous (Richbell et al., 2006). Tremendous extant studies focus on the plan-performance relationship rather than the business planning process. In this article, our pursuit is to theorize and empirically assess the antecedents of business planning. In particular, we focus on business experience and gender, which are perceived as critical factors. The transformation of information from prior experiences will influence entrepreneurs' perceptions and subsequent behaviors (Brinckmann et al., 2019). Furthermore, gender inequalities, such as resource restriction, risk tolerance, and work-family conflicts, also influence entrepreneurial preparedness (Yusuf and Saffu, 2005).

Furthermore, many divergent accounts have failed to explicitly differentiate business planning behaviors, lumping them all into one or two categories. This study provides an analytical framework that separates business planning behaviors into plan or not, classifying business planning activities as formal/informal planning and differentiating formal business plans by their degree of sophistication. Although a similar approach was adopted previously to investigate the plan-performance relation (Wijewardena et al., 2004; Yusuf and Saffu, 2005), to our knowledge, it has never been utilized to examine why entrepreneurs choose varied planning behaviors. Accordingly, this framework helps us comprehend the business plan formation mechanism, distinguishing the degrees of planning behaviors such as having no plan, “plan in head” or a formal written plan.

In this article, we examine whether and to what extent prior experience and gender differences impact the business planning process, providing valuable insights into entrepreneurship preparedness. Building on the theory of the institution (Karlsson and Honig, 2004) and the theory of effectuation (Sarasvathy, 2001; Dew et al., 2009), we conducted a meta-analysis on the experience–business planning relationship and specifically scrutinized entrepreneurs' distinctive prior experiences, namely, entrepreneurs' managerial experience and entrepreneurial experience. Furthermore, from the resource restriction (Bruin et al., 2006; Roomi, 2009) and risk preference perspectives, we tested gender differences in business planning by examining the moderating effect of gender.

Rather than examining the relationship between business plans and venture performance, we extend this stream of research by addressing why entrepreneurs undertake business planning and to what extent. We found that entrepreneurial experience promotes informal business planning and that managerial experience promotes formal business planning. Another contribution is that we provide an explanation complementary to the effectuation perspective by proposing that entrepreneurs assess the value and cost of business planning simultaneously. In addition, we investigated the gender difference in business planning and found that female entrepreneurs with entrepreneurial experience are more likely to undertake business planning and generate formal plans.

The next section reviews the business planning literature from the planned behavior perspective, institutional perspective, and effectuation perspective. Section Method develops the hypotheses, Section Measures provides our methodology and sample, and Section Results presents our empirical results. Finally, we conclude with a discussion and implications.



THEORETICAL BACKGROUND


The Sparkling Business Plan

Entrepreneurship is well known for having a high failure rate, and it is difficult to explain why some new ventures outperform to a greater extent than others (James et al., 2005). Considering the important role of new ventures in economic growth, innovation, and job creation, scholars have made great efforts to identify the underlying mechanism for venture emergence and survival. A large amount of the existing research supports the notion that business planning positively influences new venture performance (Burke et al., 2010). Consequently, business planning is employed as a critical variable to explain why some new ventures are more successful than others in much of the extant literature. The absence or presence of a business plan in the entrepreneurship process is considered a key element of new venture survival. Entrepreneurs are generally advised to develop formal business plans (Hopp et al., 2018). Business planning is defined as the process by which entrepreneurs create a vision of the future and develop the necessary objectives, resources, and activities to achieve an entrepreneurial opportunity (Castrogiovanni, 1996; Chen et al., 2009). From the perspective of the theory of planned behavior (TPB), business plans provide unlimited benefits for new venture emergence, such as entrepreneurs' goal setting, social communication tools, entrepreneurship commitment, hazard avoidance, and legitimacy (Ajzen, 1991). Business planning serves a central capstone role in entrepreneurship and counseling (Davidsson and Gordon, 2010).

First, defining goals or making plans triggers nascent entrepreneurs' actions to create new ventures and leads to better performance (Locke and Latham, 1991; Brinckmann et al., 2010). By emphasizing learning and adaption, entrepreneurs who undertake business plans are more likely to realize gestation activities faster than others. This is because business plans restrict entrepreneurs' distraction toward irrelevant activities and increase their concentration on growth activities (Liao and Gartner, 2007). Second, through simulating the venture creation process and a dynamic environment, the business planning process, which is similar to operating a new company on paper, attenuates pell-mell development, reduces the odds of failure and limits decision-making biases (Crawford-Lucas, 1992; Delmar and Shane, 2003). By pretesting a business idea and analyzing prodigious amounts of information, entrepreneurs can update and grasp the entrepreneurial opportunity more accurately. Third, business plans, which clarify short and long-term objectives, improve new ventures' internal, and external operations by making them smoother and more transparent. Entrepreneurial activities can be clearly and precisely organized with a “minimum of distortion”(Mintzberg and Waters, 1985).

Business plans also play a critical role in venture emergence at the organizational level. On the internal side, business plans guide the entrepreneurship process, serve as a basis for subsequent strategic decisions, and boost team collaboration and employee motivation (Deakins et al., 1999). On the external side, business plans help entrepreneurs acquire legitimacy from governments and trust from partners, overcoming the liabilities of newness, and smallness (Karlsson and Honig, 2004). In addition, financiers utilize business plans as a primary tool to evaluate a business's potential and monitor a new venture's subsequent entrepreneurial activities (Kuratko and Hodgetts, 2004). Ultimately, scholars assert that business planning is the minimum requirement for entrepreneurship preparedness, which strengthens entrepreneurs' support networks, leads to obtaining credit from financial institutions, and generates positive momentum (Mazzarol et al., 2009).

Regarding the extensive benefits listed above, most academicians propose that, even if entrepreneurship success is not guaranteed, business plans contribute to venture emergence and are positively correlated with new ventures' performance (Gruber, 2007). Consequently, business planning is employed as a crucial learning instrument in entrepreneurship education and integrated into tremendous business competitions (Karlsson and Honig, 2009).



Heterogeneous Business Planning

Although a substantial number of studies advocate the positive influence of business planning on new ventures, many entrepreneurs still do not undertake business planning behaviors (Robinson et al., 1984). The widespread use and awareness of business plans do not lead to all firms crafting one (Bhide, 2003). In practice, only some entrepreneurs engage in business planning behaviors, and a portion of them accomplish business planning through formal written documents (Wijewardena et al., 2004). In Shuman and Seeger (1986) study, 51% of the entrepreneurs did not have formal business plans when they started. Business planning is a heterogeneous activity when executed by entrepreneurs (Gruber, 2007).

Entrepreneurial ideas start with entrepreneurs' personal needs, values, beliefs, and expectations (Ramos-Rodríguez et al., 2019). They are improvisational intentions that occasionally come to peoples' minds (Greene and Hopp, 2017). Most people treat them as temporary conceptions, and they turn into nothing and are quickly forgotten. However, some individuals keep the ideas in their heads and implement basic planning activities, namely, informal business plans (Brinckmann et al., 2010). Only a portion of entrepreneurs create formally written business plans. Even though written business plans frequently contain similar sections and have similar formats, their degrees of formalization are different, and their lengths and comprehensiveness vary. Thus, business plans range from non-existent to comprehensive, formal written plans. Bracker and Pearson (1986) employed a four-level classification: unstructured plans, intuitive plans, structured operational plans, and structured strategic plans. Wijewardena et al. (2004) and Yusuf and Saffu (2005) differentiated them as no written planning, basic planning, and detailed planning.

Based on the prior research, we propose an analytical framework that categorizes business planning as having a plan or not and business planning engagement as formal (physical) or informal (mental). Furthermore, we discriminate between formal business plans (physically written) by their level of sophistication.



Institutional Perspective

From the institutional perspective, business plans are written to comply with external pressures, such as requirements from financiers (Karlsson and Honig, 2004). According to this theory, business planning serves as a normative pressure, detracts from the action of venture creation, and has limited utility. Entrepreneurs write business plans to satisfy external demands, rather than for themselves, and business planning is a symbolic exercise and non-economically rational activity that must be endured to please stakeholders and investors (Karlsson and Honig, 2009). Once the business plans are presented, entrepreneurs loosely comply with them and have little interest in the planning documents.



Effectuation Perspective

From the effectuation perspective, long-term goal-settings are challenging and unspecific for entrepreneurs. they prefer simple, cheap and convenient approaches which they can affect and control, rather than sophisticated plans or goals (Sarasvathy, 2001; Dew et al., 2009). Westhead and Storey (1996) argued that the absence of business planning is due to entrepreneurs being too busy surviving and having no time to plan ahead. Some “barriers” discourage or inhibit them from engaging in formal business planning behaviors, such as a lack of time and expert knowledge and a reluctance to share business ideas with others. They may think in their heads and act intuitively without a systematic business planning process (Chell, 2001).

Thus, to some extent, the effectuation theory, as an actor-based theory, is contradictory to Karlsson and Honig (2009)'s institutional theory. Entrepreneurs do not treat business planning as symbolic and irrational; instead, some barriers inhibit them from undertaking business planning and writing formal plan documents. They may intuitively make a plan in their heads or briefly write down their business ideas. Nevertheless, they may hesitate to transform their business ideas into formal written documents, which may take several months.

Although different theories are proposed to explain the distinctive behaviors related to business planning, few rigorous and in-depth empirical studies have investigated the antecedents of entrepreneurs' various planning behaviors (Brinckmann et al., 2010). Widely varying contexts are considered important antecedents for entrepreneurs' selection of behaviors, but they are difficult to examine systematically (Burke et al., 2010). In addition, it has been proposed that entrepreneurs' propensities explain their varying business planning behaviors. It has been argued that entrepreneurs' prior experiences could be a significant factor in their subsequent business planning behaviors (Brinckmann and Kim, 2015).




HYPOTHESES


Do Entrepreneurs With Prior Experience Engage in More or Less Planning?

Many scholars have discovered that individuals' disposition to engage in business planning is notably influenced by their prior knowledge and experiences (Mengel and Wouters, 2015; Brinckmann et al., 2019). Individuals' distinctive knowledge, skills, and abilities differentially affect their business planning behavior (Dencker et al., 2009). Thus, do entrepreneurs with prior business knowledge engage in more or less planning than entrepreneurs with no such knowledge? (Borges et al., 2013). For this question, empirical findings are scant and conflicting. Two conflicting views are proposed.

On the one hand, some scholars have proposed that individuals with low levels of prior knowledge and experience are more likely to engage in higher levels of business planning (Dencker et al., 2009). This is because entrepreneurs who lack experience or are unemployed may feel that they need to seek guidance more than others and business planning can compensate for their knowledge shortage (Rotger et al., 2012). Business planning is more informative and instructive for inexperienced entrepreneurs (Burke et al., 2010). In contrast, planning would be less valuable for experienced entrepreneurs as planning activities would be expected to have less of an effect for low-novelty opportunities (Mccann and Vroom, 2015). From effectuation perspective (Sarasvathy, 2001), entrepreneurs with entrepreneurial experience might avoid planning in favor of a control-oriented approach (Read and Sarasvathy, 2005; Brinckmann et al., 2019). Furthermore, entrepreneurs with abundant experience make decisions more confidently without guidance. Their motivations to make business plans are attenuated (Borges et al., 2013).

However, the faultiness of this viewpoint lies in its inconclusiveness as to whether prior business knowledge can be applied to subsequent entrepreneurship processes. In practice, entrepreneurship processes are impossible to replicate (Cope, 2005). In addition, business planning is not only implementing prior knowledge but also collecting real-time information from the business market (Shane and Delmar, 2004). Furthermore, entrepreneurship is a dynamic and multifaceted process with multiple dimensions (Gruber, 2007). Thus, even individuals who are professionals in one field still need to learn other skills (Glaister and Falshaw, 1999). For instance, entrepreneurs with management skills need to learn and prepare for industry-related knowledge. Additionally, entrepreneurs with industry knowledge have to obtain management skills through business planning. This point of view needs to be studied further, empirically.

On the other hand, many scholars have argued that entrepreneurs with prior business knowledge and experience understand the importance of business planning processes and are more likely to engage in business planning (Dencker et al., 2009). Through business operations, they are taught that business planning is necessary for entrepreneurship accompanied by high uncertainty and extraordinary risk (Brinckmann et al., 2010). In addition, entrepreneurship education and practice both strongly advocate business planning for entrepreneurs. As business plans are introduced as a systematic, prediction-oriented, approach to venture creation (Brinckmann et al., 2010), entrepreneurs with prior knowledge are more likely to engage in business planning activities.

Thus, inconsistent with previous studies to some extent, we hypothesize that entrepreneurs with business experience in different backgrounds have higher aspirations and are more willing to engage in business planning-related activities.

H1a. Entrepreneurs' entrepreneurial experience is positively associated with their engagement in business planning activities.

H1b. Entrepreneurs' managerial experience is positively associated with their engagement in business planning activities.



Formal or Informal Business Planning

To deepen our understanding of individuals' various activities in business planning, we explored why some entrepreneurs prefer formal business plans while others choose informal business plans through prior business experiences. The transfer of information from prior experiences influences entrepreneurs' subsequent behaviors (Brinckmann et al., 2019). Formal business plans are comprehensively written and completely detailed, while informal business plans are started with a map, picture, or even several sentences but are not elaborated into formal documents (Zhang et al., 2013).

In formal written business plans, entrepreneurs seek to provide overviews of their new ventures, including the products/services, the potential market, financial projections, implementation details, leading customers, and so on (Asah et al., 2015). The average recommended length is 40 pages, and it may take 6 months to a year to complete (Arkebauer and Mcgrawhill, 1995). Similarly, the Small Business Administration (SBA) observes that the average length of a formal completed business plan is between 30 and 40 pages. Therefore, transforming business ideas into formal written documents is a heavy burden for entrepreneurs, consuming valuable time and distracting them from critical tasks. The costs of sophisticated planning may outweigh the benefits (Brinckmann et al., 2010). However, in practice, not all nascent entrepreneurs have the capability to evaluate the potential costs of business planning (Martinez et al., 2011). Entrepreneurs who already have business experience are more likely to make a comparative analysis of “plan in head” and systematic business planning.

From the effectuation perspective, individuals with greater entrepreneurial experience might avoid planning in favor of a control-oriented approach (Wiltbank et al., 2006). Without clear and evident outcomes, entrepreneurs are motivated by entrepreneurial experience to focus more on venture creation activities, such as developing products/services, than on business planning activities (Hopp, 2015). Formal and long-tern planning consumes valuable time and distracts entrepreneurs from critical tasks (Karlsson and Honig, 2004). Considering the benefits and drawbacks, entrepreneurs who face survival issues may choose to address urgent problems rather than engage in formal business planning and may believe business ideas are not necessarily transcribed into comprehensive formal documents (Carter et al., 1996). In addition, business planning may decrease a new venture's flexibility, and strict adherence to a business plan may prevent a new venture from adapting to its dynamic environment (Dencker et al., 2009). Thus, entrepreneurs with entrepreneurial experience are more likely to weigh the cost of formal written business plans and choose to make business plans by spontaneous improvisation (Baker and Leidecker, 2001). As entrepreneurial experience drives entrepreneurs to be more concerned about post-emergence survival challenges, they are more willing to choose practical actions to solve short-term operation challenges. Ultimately, entrepreneurs with entrepreneurial experience may prefer entrepreneurial action learning behaviors rather than create formal written business plans (Chen and Pan, 2019). Such plans are ad hoc and intuitive (Kelmar and Noy, 1990).

By comparison, managers are more likely to develop formal business plans. They are less likely to worry about planning costs because such costs are typically covered by corporate budgets. Furthermore, formal business plans are often created to respond to internal and external pressures rather than to improve performance. Founders with managerial experience have been more exposed to these isomorphic pressures (coercive, normative, and mimetic) and are more likely to develop formal business plans (Lortie and Castogiovanni, 2015). From the institutional perspective, entrepreneurs with managerial experience are more sensitive to long-term organizational goals. As well as their exposure to normative planning forces rather than survival challenges, managerial experience drives entrepreneurs to perceive value in undertaking business planning (Richbell et al., 2006). Through planning, managerial uncertainties are reduced (Armstrong, 1982; Shrader et al., 1989). Thus, given the aforementioned analyses, we hypothesize as follows:

H2a Entrepreneurs' entrepreneurship experience is negatively associated with their engagement in formal business planning activities.

H2b Entrepreneurs' managerial experience is positively associated with their engagement in formal business planning activities.



Degree of Planning Sophistication

In addition to formal and informal business planning behaviors, entrepreneurs behave differently in terms of business planning sophistication. It is not easy to measure informal business plans, as many of them are generated mentally and are thus invisible. However, in terms of formal written business plans, we find vast differences between entrepreneurs' business planning behaviors, ranging from plans with a minimal number of pages and basic ideas to thick documents with ingenious designs and detailed descriptions. In Bracker and Pearson (1986), four distinct levels of sophistication were identified: structured strategic plans, structured operational plans, intuitive plans and unstructured plans.

Previous research has found that planning sophistication is an important contributor to firm performance (Wijewardena et al., 2004). Similarly, Kraus et al. (2008) found that the degree of formalization of business plans has a positive influence on new firms. Thus, theoretically, once entrepreneurs start to make business plans, they are supposed to develop high-quality, sophisticated business plans. However, the degree of planning sophistication varies enormously in practice. As prior knowledge and experience positively influence planning quality (Chwolka and Raith, 2012), we argue that entrepreneurs' prior experience is an important antecedent for their degree of planning sophistication.

Specifically, managerial experience and entrepreneurial experience allow entrepreneurs to engage in business planning in an effective way (Sharon and Lowell, 2001; Dencker et al., 2009; Burke et al., 2010). This is because these types of experience give entrepreneurs a better understanding of the multiple dimensions of launching and operating a new venture. Thus, given the aforementioned analyses, we hypothesize as follows:

H3b Entrepreneurs' entrepreneurship experience is positively associated with the degree of their business planning sophistication.

H3b Entrepreneurs' managerial experience is positively associated with the degree of their business planning sophistication.



Gender Differences

Differences in entrepreneurial behaviors based on entrepreneurs' gender are apparent across countries, and entrepreneurs' business planning activities are likewise varied (Dant et al., 1996). To our knowledge, few study examined the interaction of experience and gender on business planning. Whether business experience influences male entrepreneurs and female entrepreneurs equally or not has been little discussed. However, gender interaction is adopted as an important factor to explain entrepreneurial activities in previous research. For instance, Chowdhury and Endres (2005) found education playing a more significant role for females than for males. Wilson et al. (2007) examined the interaction effect of gender and self-efficacy on entrepreneurial intentions. Accordingly, some scholars have attempted to ascertain the difference between males and females in business planning and to explore the factors that account for the variety in the activities (Yusuf and Saffu, 2005). To deepen our knowledge, we investigated the moderating effect of gender on the relationship between prior knowledge and business planning.

Female entrepreneurs are subjected to substantial gender inequality in entrepreneurship process. First, female entrepreneurs in particular are more restricted in their access to economic resources, including financial capital, information, and technology (Bruin et al., 2006; Roomi, 2009). Consequently, female entrepreneurs start their businesses with fewer resources and face higher uncertainty and risk than their male counterparts (e.g., Carter et al., 1996; Hunt and Bygrave, 2009). Such gender inequality in entrepreneurship compel female entrepreneurs to be more aware of their vulnerabilities in venture creation and more concerned about entrepreneurial preparedness. Furthermore, women have been found to be less ambitious and to have lower risk tolerance than men (Cardella et al., 2020). Similarly, (Margaça et al., 2020) found that female entrepreneurs possess a tendency toward taking less risk. Thus, entrepreneurial experience enhances female entrepreneurs' risk awareness, and they are more likely to engage in business planning activities to avoid uncertainty and decrease future risk (Brinckmann et al., 2010).

Comparatively, the managerial experience is more social and suitable for females. Female entrepreneurs tend to engage in relatively underperforming sectors that exhibit lower growth levels. Specifically, female entrepreneurs with managerial experience are less likely to take important posts, and they are less sensitive about the dynamic process of venture creation. Therefore, rather than entrepreneurial experience, which enhances female entrepreneurs' business planning activities, managerial experience has no significant differential influence on males and females.

H4a Entrepreneurial experience has a significant differential impact on male and female entrepreneurs in terms of their engagement in business planning activities. Female entrepreneurs with entrepreneurial experience will be more likely to undertake business planning activities than male entrepreneurs with entrepreneurial experience.

H4b Managerial experience has no significant differential impact on male and female entrepreneurs in terms of their engagement in business planning activities.

Female entrepreneurs with entrepreneurial experience have been found to be alarmed by resource restriction and work-life conflict (Duxbury and Higgins, 2001). For instance, as female entrepreneurs cope with family commitments, they have to make sacrifices, and their firms' employment size, revenue level, and net income are constrained (Jennings and Mcdougald, 2007). They realize that they face higher uncertainty and more risk than their male counterparts, (e.g., Carter et al., 1996; Hunt and Bygrave, 2009). Lacking resources and legitimacy, female entrepreneurs are left feeling very vulnerable and insecure. In addition, their diffidence is often mistaken as thoughtlessness. To lower their amount of risk-taking and avoid thoughtlessness, female entrepreneurs are more likely to engage in entrepreneurial preparedness and undertake systematic business planning.

Furthermore, formal business plans are often created to respond to internal and external pressures rather than to improve performance. Female entrepreneurs who have insufficient social networks may face higher pressure, because those social networks tend to be male-dominated (Aidis et al., 2008). Nevertheless, formal written documents, which can be passed around to investors, governors, and friends, may strengthen female entrepreneurs' network partnerships and quality assurances (Mazzarol et al., 2009). Thus, the negative impact of entrepreneurial experience on the creation of formal business plans is attenuated for female entrepreneurs. They are more likely than males to choose formal business planning, which may reduce the amount of risk and pressure they face.

In contrast, the gender difference in managerial experience is attenuated by proper corporate management. Under effective management systems, daily operations and maintenance are formally regulated. Female entrepreneurs' private time and space are guaranteed, helping them deal with risk, pressure, and work-life conflicts. Consequently, managerial experience does not influence male and female entrepreneurs differently than entrepreneurial experience, and gender moderation is not significant.

H5a Entrepreneurial experience has a significant differential impact on male and female entrepreneurs in choosing formal or informal business planning activities. Female entrepreneurs with entrepreneurial experience will be more likely to undertake formal business planning activities than male entrepreneurs with entrepreneurial experience.

H5b Managerial experience has no significant differential impact on male and female entrepreneurs in choosing formal or informal business planning activities.

Female entrepreneurs have a shortage of resources and social networks, which cause risk and uncertainty in the entrepreneurship process (Armua et al., 2020). With conservative strategies, they will undertake more entrepreneurship preparedness and gather as many resources as they can (Xie and Lv, 2018). Accordingly, female entrepreneurs with entrepreneurial experience prefer sophisticated planning because elaborate plans improve orientation and ease navigation in the early development stages of a new venture (Schulte, 2009). Furthermore, sophisticated plans are more persuasive and can facilitate capital acquisition accordingly. Female entrepreneurs with entrepreneurial experience are extremely sensitive to such opportunities and are more likely to engage in sophisticated planning.

Extensive planning activities and forecasts may lead to better decision quality but also induce higher costs (Brinckmann et al., 2010). However, for female entrepreneurs with managerial experience, their corporations pay the high costs of sophisticated planning. Accordingly, the positive relationship between female entrepreneurs and business planning sophistication is attenuated by managerial experience. The conceptual model described above is summarized in Figure 1.

H6a Entrepreneurial experience has a significant differential impact on male and female entrepreneurs in choosing their degree of business planning sophistication. Female entrepreneurs with entrepreneurial experience will be more likely to undertake sophisticated business planning activities than male entrepreneurs with entrepreneurial experience.

H6b Managerial experience has no significant differential impact on male and female entrepreneurs in choosing their degree of business planning sophistication.


[image: Figure 1]
FIGURE 1. Conceptual model of the study.





METHOD


Literature Search

To identify and retrieve existing studies on business planning, we implemented a comprehensive and systematic search in a number of databases. First, we searched Google Scholar, EBSCO Host, the Web of Science, JSTOR, and ProQuest using the keywords “business planning,” “pre-startup planning,” or “business plan,” and we then added “experience,” “managerial experience” or “entrepreneurial experience.” Next, we conducted a search in the CNKI database, using our keywords to identify dissertations and papers in Chinese. Third, we manually searched the studies included in previous meta-analyses related to business planning (e.g., Brinckmann et al., 2010, 2019). In order to include unpublished studies such as dissertations, reports, book chapters, working papers and conference papers, we conducted searches in PsycINFO/Dissertation and ProQuest. The initial process yielded 24 references.



Inclusion and Exclusion Criteria

This study followed an evidence-based research approach and applied meta-analysis. We included studies that measured one dimension of business planning, formal business plans; studies that measured the degree of planning sophistication; and studies that measured one type of experience that was defined in the present study. We excluded studies that reported one of the dimensions but did not focus on business plans in ventures (e.g., Gibbons and O'connor, 2005; Haber and Reichel, 2007; Mengel and Wouters, 2015). We further excluded studies measuring operational planning (e.g., Matthews and Scott, 1995), functional planning or financial planning (e.g., Mengel and Wouters, 2015). According to our inclusion criteria, we excluded review articles (e.g., Gonzalez, 2017) and studies with qualitative methodologies (e.g., Karlsson and Honig, 2009; Chwolka and Raith, 2012).

In addition, the criteria led to the exclusion of three studies that measured none of the experience variables (e.g., Bygrave et al., 2007; Englis et al., 2012; Zwerus, 2013). The studies we included had to report on the relationship between business planning and at least one type of experience or one of the two dimensions (formal business plan or degree of planning sophistication) and one type of experience. Finally, 32 articles are included in the meta-analysis and they are listed in the Appendix. We computed a composite score in the case of multiple dimensions that measured one construct. Specifically, when studies reported on the relationship between each of the two dimensions and one of the relevant correlates (experience), we used the comprehensive formula of Schmidt and Hunter (2015) to calculate a composite score across the dimension correlations to represent the overall business plan relationship.



Coding Procedure

Two of the authors played the role of primary coder, and the third author acted as the secondary coder. At the very beginning of our coding stage, we developed a coding scheme according to Krippendorff (2012), and the two coders of this study independently coded the data following the developed coding scheme. For each paper, the authors coded the study's information, including the (1) sample size, (2) correlations, (3) reliability of each variable, and (4) sample characteristics, such as the percentage of males in the study and with which country the sample was associated.




MEASURES

The measures for each experience dimension and business plan dimension (formal business plan and degree of planning sophistication) are inventoried in Table 1.


Table 1. Definitions of study measures.

[image: Table 1]


Business Plan

Based on a prior study on business planning (e.g., Liao and Gartner, 2007), we contained a mass of planning-related measures. We categorized business plan measures into “formal business plan” and “degree of planning sophistication.” For overall business plans, relationships were either coded directly from primary studies or combined from dimension-level relationships using a composite formula (Schmidt and Hunter, 2015).



Experience

Entrepreneur experience refers to an entrepreneur's various skills, knowledge, and rational or perceptual concepts. Scholars like Politis (2005) and Ucbasaran et al. (2009) have divided entrepreneur experience into entrepreneurial experience, managerial experience, and functional experience. Unger et al. (2011) divided entrepreneur experience into entrepreneurial experience, managerial experience, and work experience. In addition, work experience has been most frequently used to assess no-task-related human capital. Thus, in order to distinguish the impact of different experiences on the dimensions of business planning activity, we classified the experience measure into two categories: managerial experience and entrepreneurial experience. Following previous research, we contained relationships when they were represented in at least three independent samples.



Moderator

Gender was dummy coded such that higher values were indicative of males (i.e., 0 = female, 1 = male). To evaluate how gender moderated the experience-business plan relationship, we used a gender ratio (i.e., the percentage of each sample that was male).



General Meta-Analytic Procedures

Based on the literature search, in the first step, we coded the studies according to the a priori developed coding protocol and checked the coded data. Disagreements were discussed until we reached a consensus. In the second step, we used the Comprehensive Meta-Analysis software (CMA 3.0) to calculate the effect size using the random-effects model suggested by Hedges and Olkin (1985) because most of the variables in our study were observed variables. For each relationship between job crafting and outcomes, we reported the independent effect size (k), sample size (N), weighted mean correlation (r), and 95% confidence interval for the mean effect. We also reported the Q statistic to quantify heterogeneity and the standard deviation of true effect sizes (T). The result was considered statistically significant if its confidence interval excluded zero. In the third step, we added the moderator variable and analyzed the influence on the experience-business plan relationship by using meta-regressions.




RESULTS

Meta-analysis offered an empirical opportunity to explore experience and business planning relationships. The results of our meta-analysis are presented in Table 2. We also studied the relationship between formal business planning activity and the degree of business planning sophistication and entrepreneurial experience and managerial experience.


Table 2. Meta-analysis of relationships between business plan and experience.
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To test hypothesis 1a, the relationship between entrepreneurial experience and business planning activity was examined. Entrepreneurial experience correlated positively with business planning activity ([image: image] 0.05). Therefore, the results supported hypothesis 1a. Similarly, managerial experience ([image: image] = 0.132) correlated positively with business planning activity. Therefore, the results supported hypothesis 1b.

To test hypothesis 2a and hypothesis 2b, we examined the relationships between formal business planning activity and managerial and entrepreneurial experience. The results showed that managerial experience correlated positively with formal business plans ([image: image] = 0.07), whereas entrepreneurial experience ([image: image] = −0.005) had no significant relationship with formal business plans, as shown in Table 2. Thus, hypothesis 2b was supported, while hypothesis 2a was rejected.

Based on hypotheses 3a and 3b, the relationships between entrepreneurial experience and managerial experience and the degree of business planning sophistication were examined. Table 2 shows that entrepreneurial experience ([image: image] = 0.075) correlated positively with the degree of business planning sophistication. Managerial experience also correlated positively with the degree of business planning sophistication ([image: image] = 0.137). Hence, hypotheses 3a and 3b were also supported.

To test hypotheses 4a and 4b, we used the proportion of men that each study reported and analyzed the moderating effect of the sample gender on the relationships and subrelationships between business planning activity and experience through meta-regression models. We present the results of the meta-regression analyses in Table 3. Across each of the models considered, the slope for gender (B = −0.319) for the relationship between business planning activity and entrepreneurial experience was negative, suggesting that the business planning activity-entrepreneurial experience relationship was stronger among the samples of females. Meanwhile, we found that gender (B = 0.446) had no significant moderating effect on the relationship between business planning activity and managerial experience. Thus, hypothesis 4a and hypothesis 4b were supported.


Table 3. Moderating effect of gender variables of business plan-experience relationships.
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To test hypotheses 5a and 5b, we analyzed the moderating effect of gender on the relationships between formal business planning activity and entrepreneurial experience and managerial experience. The slope for gender (B = −0.531) for the relationship between formal business planning activity and entrepreneurial experience was negative, implying that the relationship was weaker among the samples of males. Thus, hypothesis 5a was supported. The moderating effect of gender (B=0.009) between managerial experience and the degree of business planning sophistication was insignificant. Thus, hypothesis 5b was supported.

To test hypotheses 6a and 6b, we analyzed the moderating effect of gender on the relationships between the degree of business planning sophistication and entrepreneurial experience and managerial experience. The slope for gender (B = −0.205) for the relationship between the degree of business planning sophistication and entrepreneurial experience was negative but non-significant. This implied that gender had no significant effect on the relationship. Thus, hypothesis 6a was rejected. The moderating effect of gender (B = 0.261) on the relationship between managerial experience and the degree of business planning sophistication was insignificant. This implied that managerial experience has no significant differential impact on male and female entrepreneurs in choosing their degree of business planning sophistication. Thus, hypothesis 6b was supported.



DISCUSSION

This article addresses a fundamental issue, that is, why entrepreneurs behave differently in the business planning process. To date, entrepreneurial preparedness research has lacked a theory to explain entrepreneurs' disposition to business planning behaviors. In this study, we drew insight from institutional theory and effectuation theory and meta-analytically analyzed the relationships between different types of entrepreneur experiences and business planning. In addition, we tested the gender difference in business planning and examined the moderating role of gender on these relationships.

We found that entrepreneurs with business experience are more likely to undertake business planning (formal/informal). This result offers the novel insight that business plans are not symbolic documents (Karlsson and Honig, 2009) but adopted as useful tools by experienced entrepreneurs to deal with high uncertainty and risk. We empirically verified that business experience, including entrepreneurial experience and managerial experience, increases entrepreneurs' willingness to engage in business planning. This result, to some extent, is contrary to some scholars' arguments that prior experience will decrease entrepreneurs' motivation to undertake business planning as they possess more knowledge and skills (Dencker et al., 2009; Rotger et al., 2012; Borges et al., 2013). We propose that, through prior business operation, entrepreneurs acknowledge that good preparedness and systematic business planning are desirable for venture creation. On the one hand, entrepreneurship processes cannot be replicated, and prior knowledge is difficult to transfer to the subsequent venture creation processes. On the other hand, prior business experience may teach entrepreneurs that entrepreneurship involves a high level of uncertainty and extraordinary risk and that entrepreneurial preparedness is an indispensable activity.


Theoretical Implications

Through our theorizing and analysis, we make three primary contributions to the extant entrepreneurial planning literature. First, rather than assess the value of business planning for venture performance (Delmar and Shane, 2003; Gruber, 2007; Burke et al., 2010), we extend this stream of research by addressing why business planning should be undertaken and to what extent. We separate business planning into different forms rather than lump them into a dummy variable (plan or no plan). As most previous studies have tried to account for why entrepreneurs plan or not but have neglected the idea that many entrepreneurs plan in their heads or only generate basic plans, many of the conclusions drawn in those studies are ambiguous and conflict with each other. The present study not only discusses whether entrepreneurs plan or not but also gives attention to whether they choose formal or informal business planning and their degree of business planning sophistication. Although “plan in head” involves no physical behavior and is very similar to not planning, these two activities are totally different. Contradicting the institutional perspective that business planning is a symbolic exercise and a non-economically rational activity (Karlsson and Honig, 2009), entrepreneurs with business experience acknowledge the value of business planning and are more likely to undertake business planning (formal or informal). Thus, the motivation to make a business plan is not attenuated by business experience (Borges et al., 2013) but reinforced.

Second, the extant literature always highlights the value of business planning but ignores the different costs of formal and informal business plans. This study provides a quantitative synthesis of empirical studies and explains why many entrepreneurs prefer to “plan in head” from the effectuation perspective. Our study shows that entrepreneurs with entrepreneurial experience prefer informal business plans, whereas entrepreneurs with management experience prefer formal written business plans. Although we failed to find support for hypothesis H2a at P < 0.05, the correlated r for entrepreneurial experience and formal business planning was negative, showing a negative relationship between entrepreneurial experience and formal business planning. Those entrepreneurs not only recognize the value of business planning but also calculate the planning cost. If entrepreneurs determine that formal written business plans cost too much, they will choose “simple,” “cheap,” and “convenient” approaches (Sarasvathy, 2001; Dew et al., 2009). In contrast, the institutional context forces managers to behave in a more systematic and premeditated manner with corporate budgets. More experienced managers are expected to have a more formal approach to business planning in their business behavior (Richbell et al., 2006). Accordingly, they believe that the benefits of formal business planning outweigh the related costs.

Finally, by drawing on the gender moderation effect, this paper provides a bridge between the business planning literature and gender differences. Although many existing studies have discussed gender inequality and business planning behaviors, there are few empirical studies. To fill this gap, we investigated the moderating effect of gender, primarily focusing on whether entrepreneurial experience and managerial experience influence male and female entrepreneurs equally or not. Surprisingly, we found that entrepreneurial experience had a significantly different effect on male and female entrepreneurs, but this gender difference did not exist in the context of managerial experience. We found that female entrepreneurs with entrepreneurial experience, who avoid risk and fear uncertainty, are more likely to engage in business planning behaviors and formal business plans.



Practical Implication

Our findings provide several practical implications. First, we should educate nascent entrepreneurs that business planning will bring benefits. However, at the same time, we should tell them that business planning incurs cost as well. A sophisticated written business plans may not be suitable for everyone. Entrepreneurs should undertake business planning in correspondence to their specific situations. Second, entrepreneurial experience and managerial experience may make entrepreneurs have bias toward specific business planning behavior. Entrepreneurs with managerial experience may overestimate the business planning while entrepreneurs with entrepreneurial experience may underappreciate business planning. Accordingly, it may be helpful to remind entrepreneurs about cognitive biases in offsetting their biases. Third, based on the gender interaction test, we find that female entrepreneurs are affected by cognitive biases more seriously. Female entrepreneurs with entrepreneurial experience are more likely to undertake business-planning behaviors and create formal business plans. Hence, educators should be more cautious when educating female entrepreneurs and developing a more contextual understanding of applying different approaches rather than advocating only planning (Brinckmann et al., 2019).



Limitations and Future Research

Complex factors influence business planning. Our paper only investigated the influence of experience and gender and could be criticized for over-reduction. More environmental factors and individual characteristics should be investigated in the future.

Another limitation of this study is that meta-analysis relies on the specifications of the underlying studies. Although meta-analysis is an important method for making empirical estimates, the original studies may have influenced our analysis. It should be noted that some interpretations in the analysis process are perceptually measured as scholars depict and express personalization. In addition, we focused on entrepreneurs who engaged in business planning, but the explanation of why entrepreneurs do not plan was not addressed.

In addition, our keywords for searching process are not completely exhaustive. There are many synonyms for business planning. Although we endeavor to identify every potential research, we may miss some related studies and not all targets are included in our sample.

With respect to the antecedents of business planning, future research could examine other contextual factors. Additionally, factors such as individual personality, organizational culture, and academic education may also be important factors that determine business planning behaviors. Furthermore, different degrees of planning formalization may impact new ventures differently while evolving over time. However, we still do not have clarity about the mechanism.




CONCLUSION

Drawing upon the meta-analysis, this study examined how entrepreneurial experience and managerial experience affect entrepreneurs' planning behaviors. Specifically, we found that entrepreneurial experience and managerial experience increase entrepreneurs' willingness to engage in business planning. In addition, entrepreneurs with entrepreneurial experience prefer informal business plans, whereas entrepreneurs with managerial experience prefer formal written business plans. Both entrepreneurial experience and managerial experience positively influence the degree of planning sophistication. For the moderating effects of gender, female entrepreneurs, who avoid risk and fear uncertainty, are more likely to engage in business planning.

The value of business planning for the performance of firms is broadly examined in academic research. However, empirical findings have been fragmented and contradictory (Brinckmann et al., 2010). Although we cannot solve the theoretical debate, this study provides evidence that experienced entrepreneurs acknowledge the value of business planning.
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Implementing innovation laboratories to leverage intrapreneurship are an increasingly popular organizational practice. A typical feature in these creative environments are semi-autonomous teams in which multiple members collectively exert leadership influence, thereby challenging traditional command-and-control conceptions of leadership. An extensive body of research on the team-centric concept of shared leadership has recognized the potential for pluralized leadership structures in enhancing team effectiveness; however, little empirical work has been conducted in organizational contexts in which creativity is key. This study set out to explore antecedents of shared leadership and its influence on team creativity in an innovation lab. Building on extant shared leadership and innovation research, we propose antecedents customary to creative teamwork, that is, experimental culture, task reflexivity, and voice. Multisource data were collected from 104 team members and 49 evaluations of 29 coaches nested in 21 teams working in a prototypical innovation lab. We identify factors specific to creative teamwork that facilitate the emergence of shared leadership by providing room for experimentation, encouraging team members to speak up in the creative process, and cultivating a reflective application of entrepreneurial thinking. We provide specific exemplary activities for innovation lab teams to increase levels of shared leadership.

Keywords: innovation laboratories, intrapreneurship, team creativity, shared leadership, social network analysis


INTRODUCTION

The present-day imperative of innovation has led organizations to embrace intrapreneurship for competitive advantage (Kuratko, 2017; Klofsten et al., 2021). However, intrapreneurs within large organizations are limited in their entrepreneurial endeavors by inflexible rules and routines, hierarchical decision making, and risk-averse leaders (Neessen et al., 2019).

Intrapreneurial collaboration, therefore, is increasingly deployed in so-called innovation laboratories (labs; Caccamo, 2020; Rosenow-Gerhard, 2020; Sund et al., 2021), which have been described as “dedicated physical environments or facilities with collaborative workspaces in which groups and teams of employees can engage with each other in order to explore and extend their creative thinking beyond and above normal boundaries” (Magadley and Birdi, 2009, p. 315), whereas intrapreneurship can be defined as “the practice of developing a new venture within an existing organization, to exploit a new opportunity and create economic value” (Parker, 2011, p. 19). Aligned with the strategy of the parent organization and with access to its resources, innovation labs are set up purposely to nurture a creative, collaborative climate for teams, protected from organizational bureaucracy (Fecher et al., 2020). These labs aim to accelerate the process of entrepreneurial opportunity identification, idea conception to successful new product development, thereby contributing to an organization’s long-term survival.

Extant research suggests that the ability to act entrepreneurially is connected to the flexibility and agility of the organizational culture and its leadership (Schweitzer et al., 2016; Blanka, 2019). Accordingly, a typical feature in innovation lab environments are semi-autonomous, multidisciplinary teams in which multiple team members collectively exert leadership influence (e.g., based on situational demands), thereby challenging traditional command-and-control conceptions of leadership (Groeger et al., 2019). In particular, intrapreneurial teams can be characterized by a high skill differentiation, low authority differentiation, and low temporal stability (Hollenbeck et al., 2012; Knight et al., 2020). The polyphonic and less-hierarchical characteristics of teams engaged in entrepreneurial thinking and doing can presumably engender team creativity but may also make leadership by a single designated individual difficult. Prospective resolutions to the challenges of leading creative teamwork may be found within the discourse on concepts that regard “leadership as a property of the collective” (Cullen-Lester and Yammarino, 2016, p. 173). Among these pluralized leadership perspectives (Denis et al., 2012), the research stream of shared leadership has received substantial attention over the last two decades (see Table 1 for a list of the key literature reviews). However, empirical evidence for the effectiveness of pluralized structures in teams, for which creativity is pivotal, remains limited (e.g., Ali et al., 2020; He et al., 2020). Our research aims to address this gap.



TABLE 1. Key literature reviews on shared leadership.
[image: Table1]

While research on the various forms of innovation labs (e.g., digital labs, idea labs, and accelerators) is mainly focused on the broader outcomes of entrepreneurship and innovation from a strategic perspective (e.g., Lewis and Moultrie, 2005), limited research explored the human side of these work environments (e.g., Fecher et al., 2020), the intrapreneurial team member’s networks and coordination. At the same time, the distinct context of innovation labs has been largely overlooked in teams research despite the acknowledgment that effective teamwork is a critical element of innovation lab performance (Osorio et al., 2019). Horizontal coordination of activities requires team members to share leadership behaviors in lieu of a formal, vertical team leader. A crucial question for teams in the context of innovation labs, therefore, is the effectiveness of their shared leadership structure and which team factors contribute to the emergence of such.

Consequently, we examine potential antecedents for the emergence of shared leadership in teams operating in an innovation lab environment. Proposed antecedents include a team’s experimental culture, task reflexivity, and voice. Further, we evaluate the influence of shared leadership on a team’s creative output. We follow a social network approach and adopt an importance-weighted density (IWD) operationalization of shared leadership (Lemoine et al., 2020). We identify factors specific to creative teamwork that facilitate the emergence of shared leadership by providing room for experimentation, encouraging team members to speak up in the creative process, and cultivating a reflective application of entrepreneurial thinking. Further, we provide specific exemplary activities for innovation lab teams to increase levels of shared leadership.

Increasingly popular innovation labs represent a setting in which shared leadership in teams coincides with the application of collaborative intrapreneurial approaches. With this study, we contribute to the research stream of team effectiveness and creativity in innovation labs, presenting a more nuanced and deeper understanding of teams’ functioning and leadership as they strive for innovation in a non-traditional, intrapreneurial context.



HYPOTHESIS DEVELOPMENT

In this section, we first outline the concept of shared leadership. Second, we submit potential antecedents of shared leadership in a creative context, and third, we describe the relationship of shared leadership and team creativity.


Shared Leadership

Whereas the focus in leadership research has traditionally been the influence of a single, designated leader (Meuser et al., 2016), the inquiry of plural forms of leadership has gained considerable momentum over the last decade (Denis et al., 2012; Ospina et al., 2020). A multitude of available perspectives (e.g., distributed, collaborative, collective, emergent, network, rotating, or shared leadership) view leadership as a collective phenomenon (Cullen-Lester and Yammarino, 2016). At the team level, the prevalent concept under study has been shared leadership, defined by Carson et al. (2007, p. 1218) as “an emergent team property that results from the distribution of leadership influence across multiple team members”. Among team-centric leadership concepts (Kozlowski et al., 2016; van Knippenberg, 2017), shared leadership can be categorized using a framework offered by Morgeson et al. (2010), who differentiate the source of team leadership by its locus and formality. Accordingly, shared leadership constitutes an informal and internal source of team leadership, also described as a “non-traditional” configuration of leadership structure (Morgeson et al., 2010, p. 28).

Although multiple literature reviews point out the discordant conceptualizations of shared leadership (see Table 1), available meta-analytic findings consistently show incremental effects of shared leadership on team effectiveness dimensions “above and beyond vertical leadership” (Wang et al., 2014, p. 193). Notwithstanding, scholars widely acknowledge the interdependence of shared leadership and vertical forms of leadership for effective teamwork (e.g., D’Innocenzo et al., 2016). Table 1 provides an overview of the key literature reviews on shared leadership.

Theoretical considerations for the phenomenon of innovation labs, and particularly, the role of team management and leadership in these novel organizational entities, are at a nascent stage. In scholarly literature, Lewis and Moultrie (2005) coined the term “innovation laboratory.” A conceptual framework introduced by Moultrie et al. (2007), recently iterated by Osorio et al. (2019), mentions teamwork as a key element of innovation lab performance. In the same vein, Caccamo (2020) and Sund et al. (2021) regard teams as the focal work unit in innovation labs. More specifically, Fecher et al. (2020) connected teams research with the innovation lab literature and call to further “examine participants’ perceptions toward specific team dynamics” in the future research (Fecher et al., 2020, p. 574). Notwithstanding the valuable insights that can be drawn from case-based studies on innovation lab management, theory and evidence on the leadership of teams in the novel context of innovation labs are missing. However, research on team creativity and innovation regards leadership as a key ingredient of effective teamwork (Paulus and Kenworthy, 2018), and we draw from recent works on shared leadership in particular to hypothesize antecedents in the following.



Antecedents of Shared Leadership in Creative Contexts

Following the seminal study of Carson et al. (2007), a wealth of subsequent empirical work tested further antecedent conditions that explain the emergence of shared leadership. Recent integrative reviews (Wassenaar and Pearce, 2018; Zhu et al., 2018; Sweeney et al., 2019) summarized antecedents generally in categories – vertical leadership and the external environment (e.g., empowering leadership and support structures) or team (member) characteristics and the internal environment (e.g., team diversities and task-related factors).

Empirical research on antecedents of shared leadership specific to teamwork in creative and intrapreneurial contexts, however, is notably rare. Serban and Roberts (2016) confirmed the positive influence of the internal team environment (Carson et al., 2007) and identified task ambiguity and cohesion as further predictors of shared leadership based on a sample of student teams working on a creative task. Hoch (2013) reported, for a sample of organizational work teams, a positive influence of team member integrity and vertical leadership on shared leadership, which in turn was found to be a predictor of innovative work behavior of team members. Other studies focusing on the relationship of team creativity and shared leadership proposed the latter as the focal antecedent, on which we elaborate on in our section for team creativity.


Experimental Culture

Although conceptually related to participative or psychological safety (Edmondson and Lei, 2014) and the general domain of team climate constructs, the experimental culture of a team is distinctly defined as “a culture that provides room for experimentation and is tolerant of ‘competent’ mistakes” (Vera and Crossan, 2005, p. 207). This tolerance for failure has been emphasized as a key attribute of intrapreneurs (Neessen et al., 2019), teamwork in innovation or idea labs (Narayanan, 2017), and represents a culture necessary for organizations engaging in experimentation and intrapreneurship (Hampel et al., 2020). Experimental culture can be viewed as a state of “nonjudgmental inquiry,” which (Raelin, 2006) suggested as a prerequisite for collaborative forms of leadership. Arguably more so than with other knowledge-intensive tasks, the sharing of leadership in creative teamwork benefits from individual team members enacting leadership influence in potentially uncomfortable situations or, put differently, it requires a culture of “yes-anding” (Hadida and Tarvainen, 2015). We assert that an experimental culture does not just facilitate team improvisation (Vera and Crossan, 2005), it further enables members to participate in the sharing of leadership in creative teamwork, and posit as:


H1: A team’s experimental culture is positively related to its level of shared leadership.
 



Task Reflexivity

Reflexivity in teams is defined as “the extent to which team members overtly reflect upon the group’s objectives, strategies, and processes and adapt them to current or anticipated endogenous or environmental circumstances” (West, 1996, p. 559). Higher levels of team reflexivity have been consistently identified as a beneficial determinant for entrepreneurial efforts (Knipfer et al., 2018; Xiong, 2020). Task reflexivity, in particular, has been emphasized for its relevance in creative, innovation-driven teamwork that revolves around complex challenges (Tjosvold et al., 2004; Chen et al., 2019) and empirical evidence supports the notion of a positive influence of reflexivity on creative, innovation-driven teamwork (for a recent review see, Schippers et al., 2017).

Tasks of high interdependence, complexity, and creativity have been proposed as eligible for shared team leadership (Pearce, 2004). These types of tasks also commonly characterize team-based entrepreneurial decision making (Patzelt et al., 2020). Consequently, we argue that the better members of a team can reflect upon complex tasks in creativity-focused teamwork, the better they can enact leadership behaviors apposite to individual talent and situational demands (Aime et al., 2014), and posit as:


H2: A team’s task reflexivity is positively related to its level of shared leadership.
 



Voice

Freedom to experiment and reflect together upon complex tasks presumably sets the stage for the emergence of shared leadership. However, eventually, team members should also feel encouraged “to speak up and get involved,” as asserted by Carson et al. (2007, p. 1223). The authors introduced the higher-order factor of internal team environment, which has found repeated empirical support to predict levels of shared leadership (Carson et al., 2007; Daspit et al., 2013; Serban and Roberts, 2016). This conceptualization has also received criticism due to a “conflation of intragroup environments and behaviors” (Paunova, 2015, p. 947) – that is, among the three lower-order dimensions of shared purpose, social support, and voice (Carson et al., 2007). However, our present focus on teamwork in creative environments implicates voice as a focal construct, as it reflects a necessary condition in iterative innovation processes to actively articulate input on how complex challenges should be approached (Kremer et al., 2019). Based on the broad stream of research on (employee) voice (as recently reviewed by Bashshur and Oc, 2014; Mowbray et al., 2015), we adopt a conceptualization proposed by Morrison (2011, p. 375), who defines voice as a “discretionary communication of ideas, suggestions, concerns, or opinions about work-related issues with the intent to improve organizational or unit functioning”. Beyond the established positive relationship of voice with creativity and innovation (e.g., Liang et al., 2019; Ali et al., 2020) and by following recent calls to account for voice in entrepreneurial teams (Patzelt et al., 2020), we contend that giving team members the opportunity for voice in creative teamwork (Friedrich and Zhong, 2017) facilitates the emergence of shared leadership and posit as:


H3: Voice is positively related to a team’s level of shared leadership.
 



Team Creativity

Outcome-oriented creativity is commonly defined following the works of Teresa M. Amabile and colleagues as “the production of novel and useful ideas by an individual or small group of individuals working together” (Amabile, 1988, p. 126; Amabile and Pratt, 2016, p. 158). This raises the obvious question of how these efforts can be led effectively. The relationship of leadership and creativity has consequently received ample attention over the last decades (for recent reviews see Mainemelis et al., 2015; Lee et al., 2020). Despite repeated calls to investigate the particular influence of shared leadership on team creativity (e.g., Gilson et al., 2015; Friedrich and Zhong, 2017), empirical evidence on this very relationship remains scant. He et al. (2020) surveyed undergraduate teams and corporate research and development teams and found the influence of shared leadership on team creativity to be mediated by individual creativity and self-efficacy. They also identified a moderating influence of transformational leadership by a designated team leader. Empirical evidence for a direct positive influence of shared leadership on team creativity was found for undergraduate student teams (Lee et al., 2015; Sun et al., 2016), organizational teams (Ali et al., 2020; Cavazotte and de Paula, 2020; Song et al., 2020), and inter-organizational teams (Gu et al., 2018). Aime et al. (2014, p. 328) confirmed this positive influence on team creativity for the related concept of “power heterarchy” based on a sample of cross-functional student teams, stating that less-hierarchical teams are enabled “to leverage the diverse and unique capabilities of individual members”. In line with the previous research, we therefore argue that teams tasked with creative work benefit from higher levels of shared leadership and posit as:


H4: A team’s level of shared leadership is positively related to the creativity of its output.
 





MATERIALS AND METHODS


Sample and Procedure

The teams of our sample are part of an innovation lab program for graduates at a higher educational institution in Germany. The training involves two consecutive terms structured by team-based projects of three-, six-, and twelve-weeks tenure. Participants of our study were either part of a six-week project team (initial term) or a twelve-week project team (consecutive term) and therefore were experienced in creative teamwork. The graduates we surveyed account for a population of interest (Stevens, 2011) for innovation lab practice as they are part of the future workforce and thus, are adequate to learn about the emergence of shared leadership in intrapreneurial teams. Teams of the program are provided with innovation-focused challenges from external project partners and are co-located in one space; they are supported by the same administration and coaching staff. The physical space of this institution is widely considered a prototypical version of an innovation lab and has been repeatedly mimicked by western-based, large corporates that use this environment for their employee creativity training.

Each team is assigned one to three team coaches. The team leadership configurations of our sample can be characterized as emergent, since team coaches primarily provide method- and process-focused guidance from outside – the teams do not feature designated leaders. Consequently, teams work with a high degree of autonomy by design, operating in a structured environment, and are required to organize their work within their teams themselves. The assigned team coaches and team memberships were stable throughout the project for each team.

Before approaching the teams, we discussed specifics of the study with the program staff (e.g., to check for potentially unclear instructions or confronting questions). We then administered the survey close to the end of the program, prior to the conclusion of all projects, to allow for a mental aggregation focused on the current team project by members and coaches, respectively. After introducing our study to all participants and coaches onsite in one session, we asked for voluntary participation and distributed paper-and-pencil questionnaires. Several coaches accompanied more than one team and provided evaluations for each of them.

We collected complete questionnaires from 104 team members and 49 evaluations from 29 coaches. This resulted in a response rate of 92% of the full program and a final sample of 21 teams. Team sizes ranged from three to six members (M = 4.95, SD = 0.74) and teams were accompanied by 2.33 coaches on average (SD = 0.73). Among team members, the mean age was 28.86 years (SD = 2.75) and 54.8% were female. Among team coaches, the mean age was 35.1 years (SD = 5.54) and 58.7% were female. The sample included 18 different nationalities in terms of citizenship, with 79.8% of team members and 89.7% of team coaches being German citizens.



Measures

Our study variables – experimental culture, task reflexivity, and voice – were measured using a seven-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). All items were provided in English, which is the working language across the incubation program. Instructions referred to the team unit except for individually assessed control variables. Team members responded with their perceptions of experimental culture, task reflexivity, voice, and shared leadership. Coaches evaluated their teams’ degree of creativity based on the prototypes developed for the assigned project challenge. See Table 2 for our complete list of measures. Program staff provided us with additional archival data, such as the assigned coaches.



TABLE 2. List of measures.
[image: Table2]


Shared Leadership

According to D’Innocenzo et al. (2016), the measurement practice of shared leadership can be categorized into two common approaches. Studies that follow aggregate conceptualizations require respondents to self-report their perceptions of leadership for the team as a whole, which represents a referent-shift composition procedure (Chan, 1998). Alternatively, social network conceptualizations use round-robin ratings by providing each respondent with a list of their respective peers, who are then rated for their individual leadership influence within the team, either overall or specific to lower-order dimensions.

Limitations of the former aggregate approach, which have been repeatedly identified by reviews (e.g., Gockel and Werth, 2010; D’Innocenzo et al., 2016; Zhu et al., 2018), involve the undifferentiated conceptualization of shared leadership and the adoption of established leadership scales (e.g., transformational). These were initially developed to assess the perception of leadership behaviors of individuals. By contrast, social network approaches allow for the examination of relational structures of leadership influence in teams (Park et al., 2020), consonant with shared leadership theory (Mayo et al., 2003; Carter et al., 2015). Meta-analytic findings have further shown that the network measurement approach of shared leadership results in higher effect sizes (Nicolaides et al., 2014; D’Innocenzo et al., 2016; Wu et al., 2020).

Network properties at the team level can be indexed by density, indicating the extent of displayed shared leadership behaviors of a team (e.g., Carson et al., 2007), or by decentralization, reflecting the distribution of shared leadership (e.g., Small and Rentsch, 2010). Most recently, Lemoine et al. (2020) observed that both network measures had been often used and interpreted interchangeably in shared leadership research, although they depict distinct network characteristics; thus, they are indicators of varying conceptions of the shared leadership construct (Lemoine et al., 2020). As a potential remedy, the authors propose the alternative network index of IWD, which “takes into account the magnitude of a node’s incoming ties, the relative centrality of that node compared to others, as well as the relative influence and centrality of contacts from whom ties emerge” (Lemoine et al., 2020, p. 440). Informed by the rationales of density, decentralization, and eigenvector centralization, the IWD allows for a conceptualization of shared leadership that adequately reflects its theoretical nature.

We follow the social network approach and adopt the IWD operationalization of shared leadership to respond to calls for increased methodological diversity in creativity and innovation research (Rose et al., 2020). By employing a valued round-robin rating among team members, we asked the widely used question from Carson et al. (2007): “To what degree does your team rely on this individual for leadership?” on a scale from 1 (not at all) to 7 (to a very great extent). The IWD was computed using the network calculator provided by Lemoine et al. (2020).



Team Creativity

Each team’s coaches evaluated team creativity in terms of novelty and usefulness regarding the final concept prototyped by the team for its innovation challenge. Although our measurement approach does not qualify for a time-lagged design, the evaluation of concepts – instead of individual creativity or more team-centric creativity measures (e.g., Jiang and Zhang, 2014) – introduces an element of temporal separation to our study (Podsakoff et al., 2012; Spector, 2019) because the teams developed their concepts over the course of the whole project. We used a scale developed by Yong et al. (2014), which has been validated in a similar empirical setting of multidisciplinary teams of graduates. One context-specific item was dropped, and we slightly adapted the remaining 11 items to fit our research context. A sample item was “The final concept is feasible from a practical standpoint.” Cronbach’s alpha for our sample was 0.9.



Experimental Culture

Team members were asked to describe their team’s experimental culture using a four-item scale developed by Vera and Crossan (2005). A sample item was “In our team there is freedom to experiment.” Cronbach’s alpha for our sample was 0.75.



Task Reflexivity

Team members assessed their team’s task reflexivity through a scale from Tjosvold et al. (2004), of which we dropped one item and slightly adapted phrasings to account for the present research setting. Our sample’s Cronbach’s alpha for the eight-item scale was 0.77.



Voice

Team members’ perception of voice was captured using a four-item scale from Carson et al. (2007), which was developed based on works from De Dreu and West (2001) and Van Dyne and LePine (1998). Cronbach’s alpha for our sample was 0.73.



Statistical Control

Each team of the program worked in the same quasi-prototypical innovation lab setting, which simplified the consideration of context and statistical control. A preliminary analysis indicated no significant differences among the six- or twelve-week projects. Further, teams were purposefully staffed by program managers to ensure equally diverse teams across the program. To check for the intended team compositions, we calculated diversities in terms of variety using Harrison and Klein’s (2007) corrected version of Blau (1977) index, as recommended by Biemann and Kearney (2009) for the case of varying team sizes. Relatively low standard deviations among the resulting team values confirm the intentional staffing strategy regarding diversities (BlauN; diversity indices not comparable) for gender (M = 0.60; SD = 0.04), nationality (M = 0.38; SD = 0.21), and educational background (M = 0.83; SD = 0.18).

A notable feature among our sampled teams is the mean age of team members. The surveyed program is neither integrated nor synchronized with curricula of nearby universities or companies. Thus, graduates can decide to participate at any point in their studies or work with team members of varying ages. Following recommendations for the consideration of statistical control (Becker et al., 2016), we integrated mean team age as our control variable to check for potential alternative explanations since mean age was previously found to influence shared leadership (Müthel et al., 2012).




Data Aggregation and Analytic Strategy

As hypothesized, we specified all study variables at the team level. The variables self-reported by team members were aggregated according to the referent-shift consensus model (Chan, 1998). To justify our aggregation procedure, we consulted indices for interrater agreement and interrater reliability (LeBreton and Senter, 2008) and computed estimates using a tool provided by Biemann et al. (2012), reported in Table 3. For interrater agreement, estimates for the mean within-group agreement index rwg(J) (James et al., 1984) ranged from 0.83 to 0.90, indicating “strong agreement” (LeBreton and Senter, 2008) with support for aggregation. For interrater reliability, estimates for the intraclass correlation coefficients ranged from small to medium effects (LeBreton and Senter, 2008). Following recommendations by Woehr et al. (2015) for the interpretation of ICC values, we could justify aggregation given similarly low estimates for the previous scale applications (e.g., for task reflexivity, see De Dreu, 2007; for voice, see Serban and Roberts, 2016).



TABLE 3. Indices for interrater agreement and interrater reliability.
[image: Table3]

To test the veracity of our hypothesized relationships, we performed hierarchical regression analyses. Given our limited sample size, we conducted separate regression analyses for each predictor by entering control first, and then the main predictor of interest, testing hypotheses independently to maintain statistical power (Cohen et al., 2003). This is in line with the testing strategies of comparable research models (e.g., Vera and Crossan, 2005; Carson et al., 2007; Serban and Roberts, 2016) or team studies with similar sample size restrictions (e.g., Wu and Cormican, 2016; Uitdewilligen and Waller, 2018). The resulting separate measurement models did not imply further soundness verification, such as robustness tests for potential misspecification. Instrument reliabilities can be considered appropriate based on Cronbach’s alphas above the disputed but common threshold of 0.70 (e.g., Greco et al., 2018). We accounted for method bias (Podsakoff et al., 2012; Spector, 2019) insofar as predictor variables and the criterion variable were rated by different groups, that is, teams and coaches, respectively.




RESULTS

We hypothesized first that experimental culture, task reflexivity, and voice are positively associated with shared leadership (Model 1), and second, that shared leadership is positively associated with coach-rated team creativity (Model 2). Table 4 presents team-level means, standard deviations, and correlations among our focal variables. Given the limited sample size, we can cautiously interpret the positive correlations as preliminary support for our hypotheses. Notably, the mean age of team members correlates negatively with shared leadership at a statistically significant level (p < 0.01).



TABLE 4. Team-level means, standard deviations, and correlations.
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Table 5 displays the results of our regression analyses, testing Hypotheses 1–4. First, we posited that a team’s experimental culture is positively related to shared leadership. While the zero-order correlation with shared leadership was significant at a mere relaxed level (p < 0.10), we found partial support for Hypothesis 1 in regression Model 1a (adj. R2 = 0.34, p < 0.01) when controlling for mean team age. Experimental culture proved the only focal variable significantly correlated with coach-rated team creativity (r = 0.37, p < 0.05). Second, Hypothesis 2 states that a team’s ability to reflect upon its application of the creative problem-solving process positively influences shared leadership. Model 1b supported this proposed relationship (adj. R2 = 0.40, p < 0.01). Task reflexivity also shows the highest statistically significant correlation with shared leadership among our focal variables (r = 0.47, p < 0.05). Third, Hypothesis 3 predicted a positive influence of voice on shared leadership, which is supported by Model 1c (adj. R2 = 0.34, p < 0.01). Voice further exhibits a strong and statistically significant correlation with a team’s experimental culture (r = 0.68, p < 0.001). Fourth, for Hypothesis 4, which predicted positive association of shared leadership and team creativity, we could not detect a statistically significant influence of shared leadership on team creativity in Model 2. Finally, statistical control by the mean age of team members had a statistically significant influence in the analyzed models. The negative regression coefficients (B < −0.05, p < 0.05) indicate alternative explanations for the explained variance since teams with younger members, on average, showed higher levels of shared leadership with the proposed main predictors.



TABLE 5. Results of regression analyses.
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In balance, the proposed antecedents could explain a relatively medium amount of variance in shared leadership when controlling for mean team age with statistically significant regression model results (p < 0.01). Therefore, Hypotheses 1–3 (experimental culture, task reflexivity, and voice) found empirical support, but we could not verify Hypothesis 4 (team creativity).



DISCUSSION

Our study set out to explore the emergence of shared leadership in a creative context based on the literature of teams research and innovation studies. We surveyed 104 students and 29 coaches nested in 21 teams working in a prototypical innovation lab environment. Our results provide partial empirical support for a positive influence of a team’s experimental culture, task reflexivity, and voice on the IWD of shared leadership when controlling for mean team age. We could not confirm a hypothesized positive relationship between shared leadership and team creativity.


Contribution

By following calls to examine plural forms of leadership in creative environments (Friedrich and Zhong, 2017), our study offers the following contributions to theory and practice.

First, our team-centric perspective on innovation laboratories can inform the evidence-based management of this increasingly implemented form of present-day intrapreneurial efforts. We identified factors specific to creative teamwork that facilitate the emergence of shared leadership, as measured by social network indicators. Beyond the previously established link of a team’s experimental culture and its ability to improvise (Vera and Crossan, 2005), our findings demonstrate a positive relationship with shared leadership. Experimental culture in knowledge-intensive contexts represents a “latitude to be spontaneous and to take risks and make mistakes” (Krylova et al., 2016, p. 1053). To acknowledge the possibility of failure and to try out the unusual when team members become involved in shared leadership is also indicative of a culture conducive to intrapreneurship (e.g., Elert and Stenkula, 2020).

Second, our results further show a positive association between shared leadership and the collective task reflection of the team in line with the emphasis on reflexivity for creative teamwork (Paulus and Kenworthy, 2018). We also confirmed the perceived opportunity for voice in a team as an antecedent of shared leadership, similar to the previous empirical works (Carson et al., 2007; Daspit et al., 2013; Serban and Roberts, 2016). While experimental culture is “setting the stage” for a failure-tolerant involvement in shared leadership, voice implies the perceived opportunity for active participation by “strengthening both a common sense of direction and the potential for positive interpersonal support” (Carson et al., 2007, p. 1223). Voice can be fostered by open feedback and establishing developmental performance management systems (Kremer et al., 2019) in the context of innovation lab management (Osorio et al., 2019).

Third, and lastly, we could not confirm the hypothesized positive influence of shared leadership on team creativity. One potential explanation can be found in Aime et al. (2014). The authors’ findings show that shifts of power to members with the required expertise for a given situational demand increases team creativity; however, this only occurs if team members attribute legitimacy to power shifts within the team (Aime et al., 2014), a condition we did not consider in our study. A further contingent factor beyond the scope of this study involves the creative efficacy of the team and its members, that is, the “team’s confidence in its abilities and efforts in utilizing team resources to successfully generate creative outputs” (Ali et al., 2020, p. 410). In addition, the translation of shared leadership to creative team outputs can also be influenced by expert coaches from outside the team as a form of functional leadership (Morgeson et al., 2010) which we account for in the limitations of our study.



Managerial Implications for Innovation Labs

In all, this study bears relevance for the management of innovation labs insofar as our presented findings implicate the opportunity to facilitate the emergence of team shared leadership in a creative context. The team-centric nature inherent to the many incarnations of increasingly popular innovation labs (e.g., intrapreneurial support structures, such as digital labs, accelerators, and incubators) calls for more evidence-informed insights on how present-day teams work in these novel contexts (Ahuja, 2019). In particular, the collective engagement in task- and situation-specific intrapreneurial activities requires team members to share leadership behaviors in lieu of a formal, vertical team leader. Innovation lab and team managers, therefore, should encourage a team culture that allows for the emergence of shared leadership to let teams’ maneuver’ intrapreneurial activities with increased autonomy in a context supportive to innovation (Van de Ven, 2017). This can be achieved by providing room for experimentation, encouraging team members to speak up in the process, and cultivating a reflective application of entrepreneurial thinking. In the following Table 6, we build upon and extend previous work in entrepreneurship education (Groeger and Schweitzer, 2020) to make suggestions about commendable objectives associated with learning about antecedents of shared leadership and describe how these objectives could be facilitated via specific learning and coaching activities. We propose this as a starting point toward better managing teams in innovation lab settings.



TABLE 6. Objectives and activities for shared leadership antecedents.
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Limitations and Future Research

Our findings should be interpreted against several limitations of this study, which also indicate foci for the future research. The main objective of our article was to examine the emergence of shared leadership in an innovation lab environment at the team level, which implied an empirical field setting. Therefore, our study is subject to a limited sample size common in field-based teams research in very specific performance environments (Bell et al., 2018). Future empirical endeavors could remedy this restriction using alternative research approaches, such as experience sampling or video-based measurements while alternative empirical strategies would also allow for research of temporal dynamics of emergent team phenomena (Kozlowski, 2015). We conceptualized shared leadership in line with the previous social network approaches (Carter et al., 2015); however, our cross-sectional research design did not allow us to examine how team shared leadership networks evolve over time. Third, in line with the previous shared leadership research using social network measures (Park et al., 2020), we refrained from guiding participants by providing a specific definition of leadership. As varying perceptions of leadership can result in meaningful differences of round-robin ratings for the emergence of shared leadership, the future studies could remedy for this by asking for specific leadership behaviors (Hanna et al., 2021). Fourth, we considered the role of professional coaches to be focused on guidance for creative teamwork. Building on the previous shared leadership research that emphasizes interactions with vertical leader influences, it could be presumed that team coaching can also shape the emergence or effectiveness of shared leadership. Still, the concept of team coaching is highly specific to the respective empirical context and has been understood in distinct ways (Jones et al., 2019).



Conclusion

Thus far, research on the phenomenon of shared leadership has provided few insights on how it materializes in creative environments. Increasingly, popular innovation labs represent a setting in which shared leadership in teams coincides with the application of a collaborative creative problem-solving approach. Building on extant shared leadership and innovation research, we proposed potential antecedents customary to creative teamwork. Our results demonstrate that experimental culture, task reflexivity, and voice are positively associated with shared leadership. Further research on potential contextual conditions using larger samples is required to investigate the influence of shared leadership on team creativity. In conclusion, this study can inform the management of team-based innovation labs by suggesting how to facilitate shared leadership, specifically in creative teamwork, where people are at the heart of successful innovation initiatives.
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Against the background of economic globalization, the awareness of college student startup entrepreneurs toward mass entrepreneurship and innovation is analyzed from the perspective of educational psychology, thus responding to national development strategies. First, the status quo of innovation and entrepreneurship education is understood by literature analysis. Second, the existing innovation and entrepreneurship education in colleges and universities is investigated with a questionnaire survey (QS) and interviews to discover the challenges that college students face during innovation and entrepreneurship. The QS results provide a data basis for subsequent strategies. The results demonstrate that 19.86% of the students have a complete understanding of innovation and entrepreneurship, while only 9.93% of the students are interested in innovation and entrepreneurship activities. The technical significance of innovation and entrepreneurship activities only accounts for 41.84%. Moreover, the vast majority of students (79.67%) believe that the curriculum of innovation and entrepreneurship education is single, simple, and irrelevant to their majors. Meanwhile, some problems have been found: for example, the teaching faculty is insufficient, and there is not a sound entrepreneurial atmosphere. As per the survey results, an innovation and entrepreneurship education strategy for core stakeholders, namely, universities, society, government, university teachers, and students, is formulated to promote the sound development of innovation and entrepreneurship education in colleges and universities. Besides, a training strategy in line with the awareness of college students toward mass entrepreneurship and innovation is formulated based on the current situation of innovation and entrepreneurship education, which can serve as a reference and has practical significance for enriching and perfecting the innovation and entrepreneurship education system for college students.

Keywords: educational psychology, awareness of innovation and entrepreneurship, college students, sampling survey, startup entrepreneur


INTRODUCTION

As economic globalization[0mm][-4mm] accelerates, the number of university graduates increases yearly, resulting in severe employment situations and difficulties in self-employment. Data suggest that the number of college graduates in China has increased from about 5 million in 2010 to nearly 9 million in 2019, with only about 70% employment rate (Kong and Jiang, 2011; Jena, 2020). Therefore, cultivation and improvement of the comprehensive entrepreneurial quality of college students are urgently needed. With the proposal of the mass entrepreneurship and innovation initiative, China focuses on entrepreneurship activities and education while putting forward many policy packages. Thus, university entrepreneurship education has received a widespread attention.

Entrepreneurship education, as a practical course, aims to cultivate the innovative awareness, innovative spirit, and innovative ability of college students, and is designed with reasonable objectives and regularity. Additionally, higher education in China has developed rapidly in the past few years, and under the background of the mass entrepreneurship and innovation initiative, entrepreneurship education has received a great attention from the whole society. Hence, innovative talent training is guiding and innovating talent training modes of colleges and universities (Hu et al., 2018). The vigorous development of entrepreneurial activities promotes the systematization of basic entrepreneurial education theories, reformation of research methods, expansion of research scope, and improvement of practical effects. Comprehensive research on disciplines significantly influences the theory and practice of entrepreneurship education (Yan et al., 2018). Educational psychology can combine psychology and pedagogy, which studies the dynamic psychological activities of students and teachers during learning and teaching, as well as their interaction relationships (Wang et al., 2019; Chen et al., 2020). Under the background of mass entrepreneurship and innovation, teachers can understand the psychology and learning interests of students in entrepreneurship classes through educational psychology, discover learning problems of students, and grasp the learning status of students. Meanwhile, psychological dilemmas of students in learning can be revealed, which will help teachers fully understand the acceptance of entrepreneurial knowledge by students and formulate targeted teaching plans.

To sum up, while the economic development model is transforming, independent innovation must be placed in a prominent position, which will be the internal driving force of the economic development of China and the trend of sustainable development. Here are the innovation points: first, the literature analysis method is chosen to understand domestic and international innovation and entrepreneurship education. Meanwhile, from the perspective of educational psychology, the QS (questionnaire survey) and interview method are selected to investigate college students, thereby determining existing problems of college students in the process of innovation and entrepreneurship, formulating the corresponding strategies. The results provide theoretical support for the development of innovation and entrepreneurship education in colleges and universities.



RECENT STUDY

Under the trend of mass entrepreneurship and innovation, many colleges and universities have included courses of innovation and entrepreneurship education. The theoretical research and practical activities of innovation and entrepreneurship education in colleges and universities are highly active, and significant results have been obtained.

To contextualize entrepreneurial behaviors, Morales et al. (2019) assessed the cultural background of individual entrepreneurial values through the mastery and egalitarian cultural dimensions of Schwartz. Personal values were more important to explain entrepreneurship, and egalitarianism reduced the impact of self-improvement and openness to change values. Lang and Liu (2019) provided empirical evidence for the research on entrepreneurial motivation theory in a specific fashion entrepreneurial context by online open questionnaire collection. The results pointed out the development direction of fashion entrepreneurship courses from the perspective of college students in fashion majors. Horst and Hitters (2020) understood the impact of entrepreneurial strategies on entrepreneurial identity development and entrepreneurial knowledge construction. They found that entrepreneurial knowledge construction helped people understand strategies in the early stage of entrepreneurship. Sun et al. (2020) analyzed online innovation and entrepreneurship education in China and discussed implementation strategies, namely, curriculum setting, teaching method reform, faculty construction, teaching content, and Internet innovation and entrepreneurship practice. Boubker et al. (2021) analyzed the influence of entrepreneurship education on the entrepreneurial intention of Moroccan students and proposed that entrepreneurial intention depended on four variables: entrepreneurship education, entrepreneurial attitude, perceived social norms, and perceived entrepreneurial ability. Meanwhile, the research results indicated that there was a significant statistical relationship between entrepreneurship education, entrepreneurial attitude, and entrepreneurial intention of management students.

The above studies reveal that innovation and entrepreneurship are activities with characteristics of the times. Innovation and entrepreneurship education have become trendy educational topics. Developing innovation and entrepreneurship education has also become a focus and resonance of higher education in the world. However, the current research is relatively shallow, non-systematic, and incomplete, which singles out the innovation and entrepreneurship education of colleges and universities from professional courses. Therefore, the awareness of innovation and entrepreneurship of college students is understood from the perspective of educational psychology. Then, corresponding strategies are proposed, which are of great significance to promoting entrepreneurial awareness of college students.



INNOVATION AND ENTREPRENEURSHIP STATUS OF COLLEGE STUDENTS

Under the background of economic transformation, the innovation-driven organizational mechanism is discussed. On this basis, the requirements for innovation-driven entrepreneurship education in colleges and universities are analyzed, and the corresponding strategies are explored through case analysis.


Analysis Method


Research Purpose and Significance

Theoretically, the purposes are to enrich the theoretical system of innovation and entrepreneurship education in China, put forward systematic and innovative suggestions for innovation and entrepreneurship education courses in colleges and universities, and provide theoretical support to meet the needs of innovation-driven entrepreneurship education in Chinese universities.

Practically, the purposes are to provide scientific guidance for the practice of innovation and entrepreneurship education in colleges and universities and help outstanding college students recognize innovation and entrepreneurship education, bravely innovate and start businesses, apply what they have learned, and develop an adaptable innovative and entrepreneurial thinking. Simultaneously, college students are instructed to carry out system innovation to help innovation and entrepreneurship education better interact and promote each other with the regional socio-economic environment (Rosca et al., 2020). Therefore, the research on innovation and entrepreneurship education for college students is very important.



Research Methodology

The status quo of the understanding of innovation and entrepreneurship of college students is analyzed by literature analysis (Bendell et al., 2019), QS (Lee et al., 2018), and field interviews (Yadav and Goyal, 2015). The specific analysis process and strategy formulation are shown in Figure 1.


[image: Figure 1]
FIGURE 1. Analysis of the status quo of innovation and entrepreneurship of college students and flowchart of strategy formulation.


First, the literature analysis method: specifically, the views of domestic and foreign education thoughts and schools as well as the current research materials are comprehensively utilized, and the situation of innovation and entrepreneurship education is analyzed from the perspective of value. Second, the QS method: the investigation and analysis of college students reveal the actual problems of innovation and entrepreneurship practices of college students, thereby providing a data basis for strategy formulation. Additionally, an interview survey is conducted to confirm the results of the QS. Finally, the failure factors of innovation and entrepreneurship of college students are explored through interdisciplinary research methods, thus providing a theoretical basis for strategy formulation.




Impact of Educational Psychology on Awareness of College Students Toward Mass Entrepreneurship and Innovation

Psychologists believe that many external and internal factors stimulate the behaviors of individuals by satisfying their needs. Motivation is the internal driving force of entrepreneurial activities (Rokhman and Ahamed, 2015). Educational psychology is closely associated with general psychology and pedagogy; however, it holds different opinions on research objects. First, it researches educational methods for the comprehensive development of morality, intelligence, and physique according to the pedagogy systems. Second, educational psychology studies the human psychological structure and determines its theoretical system as per the laws of psychological activities in the process. Third, the foremost task of educational psychology is to study the nature, conditions, effects, and evaluation of classroom learning. Educational psychology should focus on the study of learning theory, especially the learning theory of acceptance of knowledge and skills by the students. Fourth, educational psychology probes into various psychological phenomena and development laws in educational and teaching activities, thereby promoting education and teaching and achieving the optimal development of students (Fiore et al., 2019; Zreen et al., 2019; Boldureanu et al., 2020; Ratten and Jones, 2021).

Therefore, the psychology and ideas of college student startup entrepreneurs are developed and cultivated to change their cognitions and promote the transformation of their thinking and value orientations. While students are encouraged for entrepreneurship, they are educated to produce healthy and positive entrepreneurial attitudes and behavioral tendencies, thereby benefiting both individual and social developments. This is important for guiding college students to establish correct entrepreneurial values and promoting the sound development of the entrepreneurial ecosystem.



Investigation and Analysis of Entrepreneurship and Innovation Status of College Students


QS Design

According to the above analysis, the knowledge, attitude, and practices (KAP) questionnaire (Kier and McMullen, 2018) is applied for the empirical investigation on the awareness of innovation and entrepreneurship of college students, considering the studies of scholars in relevant fields. The questionnaire is designed to investigate the awareness of innovation and entrepreneurship of college students, the technical significance of innovative activities, and the awareness of innovation and entrepreneurship education of students in their schools (Danish et al., 2019; Elliott et al., 2020; Winkler et al., 2021). The current situation, issues, and influencing factors of innovative and entrepreneurial values of college students can be understood through the QS. Training strategies that are both common and regional can be proposed to help college students cultivate innovative and entrepreneurial values. The QS is designed with three steps. First, literature and data are checked. Following the literature on countermeasures for cultivating the entrepreneurial values of college students worldwide, data are sorted and collected from different channels before analysis. To ensure the validity of the QS, relevant variables involved are preliminarily determined. Second, the first draft QS is designed. Based on the literature review and data processing, the QS is initially designed. Then, the rationality of the indicator design is solicited from experts and scholars in the academic field. The first draft of the QS is determined after relevant revisions based on their opinions. Finally, the first draft of the QS is revised. The QS adopts a five-point Likert scale (Palmer et al., 2019), and the results are set as completely agree (5 points), agree (4 points), uncertain (3 points), disagree (2 points), and strongly disagree (1 point). Importantly, the processes of questionnaire design, distribution, and data collection do not involve any personal privacy. The entire survey process is conducted with the consent of the participants (no <18 years old). This QS is not open to the public and is only for academic purposes.



Survey Authenticity Analysis

The authenticity of the survey is analyzed from three perspectives: professionalism of the survey, randomness of the data, and scientific nature of the data. The first perspective is survey professionalism. Some third-party institutions or college student volunteers are invited to participate in the survey. These third-party participants are screened and trained in advance. They are aware of the survey precautions and survey significance, ensuring that they are serious and responsible to guarantee data authenticity. The second perspective is data randomness. To enhance the rigor of this survey, three representative local undergraduate colleges and universities are selected where the equivalent QS is issued for the sampling survey. The time for answering the questions is controlled within 15 min. This QS is distributed on-site, and survey interviews will be conducted according to the QS results, thereby ensuring its effectiveness. The third perspective is the scientific nature of the data. After the investigation, the collected information will be sorted and analyzed to remove useless data. Then, the screened data are integrated and summarized to reflect the current problems intuitively. Some suggestions are put forward to provide a guarantee for formulating scientific and reasonable strategies. Reliability verification is performed to determine the validity of the data. Methods involving statistics, psychology, and other disciplines are combined to ensure the scientific nature of the data.



Survey Data Statistics

A quality inspection of the QS is required to verify the reliability and stability of the collected data and the indicator system about the awareness of innovation and entrepreneurship of college students. The reliability coefficient used is Cronbach α (Akhter et al., 2020), which verifies the internal consistency between the scores of each question in the QS. SPSS 24.0 is chosen for α reliability coefficient and KMO value evaluation, as shown in Table 1.


Table 1. Reliability and validity of the formal survey scale.

[image: Table 1]

Table 1 displays that Cronbach's α coefficient of each variable is larger than 0.8, KMO >0.7, and Sig = 0 and < 0.05, proving that the designed QS has strong internal consistency, stability, and high reliability. The reliability and validity of each scale are in line with the specific norms of case analysis, meeting the requirements of factor analysis. Furthermore, AMOS 24.0 is chosen to test the fitting indicator of each variable scale to verify the relationship between the factors, as shown in Table 2.


Table 2. Confirmatory factor analysis (CFA) fitting indicator table of the formal QS scale.

[image: Table 2]

Table 2 displays the fitting indicator CFA of each variable, showing that, for awareness of innovation and entrepreneurship, the average factor load is 0.76, the CR value is 0.51, and the AVE variance is 0.84. In terms of the technical significance of innovative activities, the average factor load is 0.751, the CR value is 0.572, and the AVE variance is 0.84. The average factor load of awareness of innovation and entrepreneurship education is 0.764, the CR value is 0.561, the AVE variance is 0.91, and the GFI, CFI, and NFI of each dimension variable are >0.9, while the RMSEA is <0.1. Thus, the fitting indicator of the model is good, and the model is verified. Therefore, the QS is reasonable and effective, and can provide a basis for further research.

Three local undergraduate colleges and universities are selected, where equivalent questionnaires are issued for the sampling survey to reduce the deviation and enhance the rigor of the survey results and the scientificity and representativeness of this survey. Four hundred and fifty QS are distributed, of which 436 copies are returned, with a response rate of 96.89%, indicating that this QS is effective. Furthermore, to ensure the validity of the QS, the 436 valid QSs are carefully reviewed, and problematic QSs are eliminated. At the same time, to reduce the error of the QS and ensure its even distribution in the three different undergraduate colleges, 141 valid QSs are selected from each school, totaling to 423 valid QSs.





RESULTS AND DISCUSSION

The 423 QSs are analyzed, and the results are summarized in Table 3. Most of the survey objects are women, accounting for 52.48%. Nevertheless, the ratio of men to women tends to be balanced on the whole. In terms of grade distribution, the survey objects are first-, second-, and third-year students of colleges and universities, with fewer fourth-year students. A possible reason is that graduates are busy looking for jobs, preparing for postgraduate exams, and applying for opportunities to study abroad; hence, they cannot participate in the survey. In terms of professional distribution, college students majoring in Humanities and Social Sciences, Science and Engineering, and Economic Management account for 35.7, 34.04, and 23.88%, respectively, occupying the vast majority of the survey objects. College students majoring in Sports, Art, Agriculture, and Medicine account for a tiny proportion, which may be caused by the nature and professional settings of the colleges and universities surveyed.


Table 3. Basic situation of the survey objects.
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Results and Analysis of QS


Investigation Results of Awareness of Students Toward Innovation and Entrepreneurship

Data of the sampling survey about innovative awareness of college students are analyzed, and the results are presented in Figure 2. Only 19.86% of the students have a complete understanding of the innovation and entrepreneurship concept, and 80.14% believe that it is unnecessary to have a complete understanding of innovation and entrepreneurship education. Only 9.93% are interested in various innovative and entrepreneurial activities, such as the Challenge Cup, while the proportion of those uninterested in these activities reaches 90%. Moreover, 33.57% of the students know about the policies associated with innovation and entrepreneurship, and 66.43% are not interested in understanding such policies.


[image: Figure 2]
FIGURE 2. Survey results of innovation and entrepreneurship of college students. (A) Having a complete understanding of innovation and entrepreneurship education. (B) Being interested in various innovation and entrepreneurship activities. (C) Knowing about innovation and entrepreneurship policies.




Survey Results of the Technical Significance of Innovation and Entrepreneurship Activities

Survey results about the technical significance of innovation and entrepreneurship activities are presented in Figure 3. Students who understand the Challenge Cup Innovation and Entrepreneurship Competition account for 26.95%, while those who agree that the entries have technical significance and are connected with their professional knowledge account for 41.84 and 42.55%, respectively. The interviews suggest that most award-winning studies are finished under the instructions of teachers. Except for national or provincial competitions, colleges and universities have organized very few innovation activities. Few students have participated in the innovation activities held as well.


[image: Figure 3]
FIGURE 3. Survey results of the technical significance of innovation and entrepreneurship activities. (A) Understanding the “Challenge Cup” Innovation and Entrepreneurship Competition. (B) Entries submitted have technical significance. (C) Entries submitted are associated with professional knowledge of students.




Survey Results of Innovation and Entrepreneurship Education

The development of innovation and entrepreneurship education in colleges and universities is surveyed, and the results are analyzed as follows.

The understanding of innovation and entrepreneurship education of college students is surveyed, and the results are displayed in Figure 4. The vast majority of students believe that innovation and entrepreneurship education solve employment difficulties (94.8%). The proportion of students who believe that innovation and entrepreneurship education are extracurricular activities and conventional skill guidance account for 51.54 and 80.62%, respectively. Furthermore, the current systems of innovation and entrepreneurship education are analyzed, and the results are summarized in Figure 5. Specifically, 79.67% of the students think that the curriculum is single, simple, and irrelevant to their majors; 73.76% think that the teachers are insufficient and their teaching skills are poor; 92.43% of the students think that the innovation and entrepreneurship courses are elective or examinations.


[image: Figure 4]
FIGURE 4. Survey results of understanding of innovation and entrepreneurship education of college students. (A) Innovation and entrepreneurship education is to solve employment difficulties. (B) Innovation and entrepreneurship education is extracurricular activities and competitions. (C) Innovation and entrepreneurship education is conventional skills guidance.



[image: Figure 5]
FIGURE 5. Survey results of the current status of the innovation and entrepreneurship education system (a1. Single course, simple content, and irrelevant to majors; a2. Insufficient teachers and low level; a3. Courses are optional or examination ones).


The status quo of innovation and entrepreneurship activities held by colleges and universities is surveyed, as shown in Figure 6. The results suggest that 28.61% of college students think that the main forms of innovation and entrepreneurship activities held by colleges and universities are lectures. Other activities include speeches (17.97%), entrepreneurship bases (16.08%), and courses (14.66%). Moreover, 2.84% of the college students report other forms, and 10.17% do not know any activities. In general, 14.66% of the college students believe that the main forms of innovation and entrepreneurship activities held by colleges and universities are teaching activities, while 85.34% report non-teaching activities. Furthermore, the entrepreneurial atmosphere of college students is investigated, as shown in Figure 7. Students who are uncertain account for 55.79%, the largest proportion, followed by those who agree that there is not a strong atmosphere, accounting for 17.49%. Students who agree that the entrepreneurial atmosphere is strong and very strong account for <10%.


[image: Figure 6]
FIGURE 6. Survey results of innovation and entrepreneurship activities held by colleges and universities.



[image: Figure 7]
FIGURE 7. Survey results of interests in innovation and entrepreneurship of college students.





Multiple Regression Analysis of Each Dimension

The comprehensive mechanism of various factors in the entrepreneurship education system is complex. Here, the three dimensions of the student QS and satisfaction are statistically analyzed by regression analysis. The result shows that the three dimensions have a significant impact on the satisfaction of students. Meanwhile, multiple regression analysis is conducted to test the relationship between the five dimensions and satisfaction. The result indicates that only the dimension of innovation and entrepreneurship education has a significant relationship with satisfaction, specifically, β = 0.518, p < 0.001. Thus, the better the innovation and entrepreneurship education, the higher the satisfaction, and there is a significant positive correlation between the satisfaction and innovation of students and entrepreneurship education. By comparison, the awareness of innovation and entrepreneurship (β = 0.014, p = 0.611) and the technical significance of innovative activities (β = −0.021, p = 0.635) have no significant relationship with the satisfaction of student. The results are shown in Table 4.


Table 4. Multiple regression analysis of each dimension.
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Discussion of Survey Results

Awareness of innovation and entrepreneurship refers to desires and thoughts of people to create or explore ideas or things that they have never felt or have a deep interest in. It shows the will, aspirations, interests, reveries, attitudes, ideas, and emotions of people in creative activities, which is an aggressive, positive, and extremely fulfilling form of expressing human thinking and awareness activities. Besides, it is the premise of human creativity and, ultimately, meets needs of people for social and personal development (Almahry et al., 2018; Briegas et al., 2020). Figure 2 illustrates that awareness of innovation of college students is weak, and that their cognition of innovation and entrepreneurship is biased. Besides, they are not interested in innovation and entrepreneurship activities and are not motivated to participate, with very few numbers of self-employed entrepreneurs. The above situation cannot meet the requirements of the times; however, they are precisely the key factors in training innovative talents. The innovation and entrepreneurship activities of colleges and universities should be based on majors and take professional knowledge, invention, and innovation as cores to lay a good foundation for knowledge-based entrepreneurship.

In terms of course understanding, most students do not take innovation and entrepreneurship education seriously, lack a scientific learning mechanism, and have a biased cognition; worse, they regard innovation and entrepreneurship education simply as a utilitarian activity (Garbuio et al., 2018). In terms of course systematicness, the feedback of the students suggests that the innovation and entrepreneurship education courses in colleges and universities are too simple, disintegrated, less correlated with professional education and have not formed a scientific and systematic discipline. Besides, the teaching faculty lacks professional skills and experiences. These are well-reflected in the investigation of Washington et al. (2020). Many surveys imply that almost all efforts have been put on the enhancement of key factors of entrepreneurship education in the past. Apparently, to solve existing problems and reform traditional entrepreneurship education, key factors should be paid great attention to. At the same time, emphases should be put on the integrity, openness, systematicness, and balance of entrepreneurship education. Particularly, without systematic planning, comprehensive perspective, or in-depth thinking on the structure and elements, and their relationship, the effect of entrepreneurship education will be greatly reduced. In short, most colleges and universities have not yet formed a systematic innovation and entrepreneurship education system, and the existing course is alienated from subject education and the overall teaching system.



Strategies for Innovation and Entrepreneurship Education

A successful education model should be formed based on the cooperation of relevant subjects, especially for the construction and improvement of entrepreneurship education. It is necessary to closely integrate core stakeholders, namely, universities, society, government, university administrators, university teachers, and students. Enhancement in exchanges and interactions of all parties helps effectively utilize resources, improve the effectiveness of the entrepreneurship education model, and promote the sound development of innovation and entrepreneurship education in colleges and universities. Hence, the following strategies are proposed based on the investigation and analysis of the awareness of innovation and entrepreneurship of college students and the status quo of innovation and entrepreneurship education.

First, the role of the government in the entrepreneurial education model of colleges and universities should be clarified. The government provides necessary support by improving the laws and building a cooperation platform. Second, a comprehensive social support system for entrepreneurship education should be established. Under reinforced multi-party cooperation between universities and enterprises, the social entrepreneurial environment can be optimized, so that off-campus funds can be introduced to support the development of entrepreneurial activities in colleges and universities. Also, the needs of enterprises can be directly connected to innovation and entrepreneurship projects of universities, accelerating the concretization of outstanding projects of entrepreneurial education in colleges and universities. Third, the overall construction of entrepreneurial education systems of colleges and universities should be accelerated. Colleges and universities can improve the strength and quantity of teachers responsible for entrepreneurship education by constructing an entrepreneurship education curriculum system, and, simultaneously, further improve the construction of entrepreneurship incubation platforms. Fourth, the quality and ability of teachers responsible for entrepreneurship education should be improved. Besides grasping the essence of entrepreneurship education, teachers should enhance their teaching adaptability, probe into entrepreneurship education, and promote the development of theoretical and practical teaching. Fifth, the enthusiasm of students to participate in entrepreneurship education should be mobilized. Targeted help can be provided based on a mastery of the needs of students. Additionally, publicity can be performed via multiple channels to promote entrepreneurship education (Galvão et al., 2020; Mei and Symaco, 2020).




CONCLUSION

The awareness of new venture entrepreneurs among college students toward mass entrepreneurship and innovation is analyzed from the perspective of educational psychology. The understanding of entrepreneurship education of contemporary college students is investigated by literature analysis, QS, and interviews. The results suggest that contemporary college students have weak awareness of innovation and entrepreneurship. Some students (41.84%) believe that innovation and entrepreneurship activities do not have technical significance, with a single curriculum that is irrelevant to the majors of students. Finally, strategies are formulated for core stakeholders, namely, universities, society, government, university teachers, and students, to provide a reference for the sound development of innovation and entrepreneurship education in colleges and universities. However, there are also some shortcomings. First, the scope of the survey and the scale of the sample need further expansion. College students are mainly studied here, but core stakeholders, such as universities, society, government, university administrators, university teachers, and students all are involved in the actual innovation and entrepreneurship education. Therefore, in the follow-up, subject universality should be extended, and more abundant analysis methods can be adopted to compare and analyze the situation of different survey subjects. Meanwhile, the influence of subjective factors should be minimized in QS design, the QS model should be optimized, and the results variables should be introduced for further analysis.
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To further promote the development of new ventures, sufficient research and analysis have been conducted on the managers (especially, new venture entrepreneurs) and employees of new ventures. In this study, the case investigation is adopted to study the psychological stress of new venture entrepreneurs, the psychological capital of college athletes and the cultivation of employability. The research results show that there is no significant difference in career guidance curriculum and employability among students with different academic performances (p > 0.05), but there is a significant difference in psychological capital among students with different academic performances (p < 0.05). The career guidance curriculum, employability, and psychological capital have different correlation degrees. The career guidance curriculum has a significantly positive impact on the employability of students, and psychological capital plays a mediating role in the impact of the career guidance curriculum on employability. The analysis of the psychological stress of new venture entrepreneurs indicates that the stress of the dimension of resource requirements is the least. Meanwhile, the psychological stress of new entrepreneurs has a positive impact on new venture performance. The research content is fully considered, which can provide a scientific and effective reference for the follow-up research.

Keywords: positive psychology, psychological capital, student athletes, career guidance curriculum for college students, promoting employment


INTRODUCTION

Nowadays, innovation and entrepreneurship have become the center of social concern. The importance of nationwide entrepreneurship and innovation in national development has been realized by all (Nambisan et al., 2019). Every year, countless new ventures are emerging in China and are faced with serious survival challenges. Statistics imply that the average survival time of most new ventures is <3 years. Still, some successful new ventures have developed rapidly and become the main force in industrial and socio-economic development (Cunningham et al., 2019). Therefore, emphasis should be put on the analysis of the success and failure of new ventures. Enterprise development is greatly influenced by managers, as well as employees, so in-depth research on employees and managers should be conducted to explore the development path of new ventures (Ding, 2017). In terms of managers, especially, new venture entrepreneurs, they are faced with heavy challenges and psychological stress since new ventures are mostly in their infancy, with a short business establishment time and various uncertainties (Alvarez and Grazzi, 2018). With positive entrepreneurial stress coping strategies, entrepreneurs can reduce troubles, get in a better psychophysiological state, increase work efficiency, make better business decisions, and improve the performance of new ventures. However, too much entrepreneurial stress will harm entrepreneurial performance. Therefore, a correct and objective understanding of entrepreneurial stress is essential to enterprise development.

In terms of employees, college students are the main workforce in new ventures, and their employability is directly correlated with the development of new ventures. In particular, college athletes, being both athletes and students, are one special group among college students (Bosch et al., 2019). Compared with their peers, college athletes spend more time in daily training and competition, and their professional cultural knowledge is poor (Huml et al., 2017). Meanwhile, the employment situation of college athletes is more difficult than that of ordinary college graduates, so special attention should be paid to their employability (Wu et al., 2019). The cultivation of the employability of new venture entrepreneurs involves the cultivation of professional skills and abilities, as well as the psychological problems of college athletes. The employment psychology of college athletes is also affected by the popularization of higher education, resulting in many negative emotions, such as anxiety, depression, pessimism, imbalance, utilitarianism, and conformity. These negative emotions seriously affect the smooth employment of college athletes (Bamberger et al., 2018). The career guidance curriculum for college students based on positive psychology overcomes negative psychology with positive psychology and help college athletes establish the positive psychological quality, such as self-confidence, sense of achievement, optimism, calmness, rationality, and independent thinking (Kroshus et al., 2019). The employment quality education and psychological quality education of college athletes complement each other. The improvement of the employment quality increases the self-confidence, optimism, and other positive employment psychology of college athletes. Similarly, the improvement of psychological quality promotes the comprehensive employability of college athletes.

To promote the development of new ventures, the current situation of psychological factors of new venture entrepreneurs and college students is explored from the perspective of positive psychology in staff management and staff training. In this study, case analysis is adopted. Specifically, a questionnaire survey (QS) is designed for data collection, and the QS is issued to new venture entrepreneurs and college athletes. The influence of the career guidance curriculum is analyzed on the employment psychology of college athletes, and the relationship between the psychological status of new entrepreneurs and the performance of new ventures is explored. The purpose is to explore the psychological stress of different groups and to provide strategies for the development of new ventures from the perspective of psychology.



LITERATURE REVIEW


The Concept and Literature Review of Employability Training of College Athletes

Colleges and universities are a good choice for retired professional athletes to gain knowledge and skills for social employment, in which they can improve their comprehensive abilities through higher education and prepare themselves for a career (Corrada, 2020). Research has also found that the common problems of college athletes are insufficient knowledge reserves and limited employment options. Nearly 90% of student-athletes have similar career choices, indicating that the employment scope for student-athletes is small, with fewer employment choices (Bush, 2017). College athletes should have an optimistic attitude toward employment issues. When choosing a position, they should consider factors, such as salary level, nature of employment, location, and long-term development. Additionally, colleges and universities should provide more employment information and a career guidance curriculum for college athletes to help them find the ideal jobs (Knoester and Ridpath, 2020).

The cultivation of college athletes has always been the focus of research. Beauchemin (2014) analyzed the influence of college athletes on mental health and consultation awareness and attitude. Bird et al. (2018) studied the different psychological reactions of college athletes and non-student-athletes under stress. Kim et al. (2020) focused on analyzing the satisfaction and happiness of college athletes. In short, most of the existing research of college athletes only focuses on the psychological problems of college athletes, while research on the employment of college athletes is rare. Therefore, the research on the employability of college athletes is of great practical significance.



Research Review on Entrepreneurial Stress and Venture Performance of New Venture Entrepreneurs

Entrepreneurial stress exists widely among entrepreneurs, which is brand-new stress different from work stress and arises from entrepreneurship. The cause of entrepreneurial stress is diverse including loneliness, indulging in work, interpersonal problems, and own psychological needs of entrepreneurs (Fadzil et al., 2019), as well as the huge risk factor. Heretofore, some researchers have analyzed the entrepreneurial stress of entrepreneurs. For example, Wiklund et al. (2020) discussed the importance of research on entrepreneurial mental health. Chienwattanasook and Jermsittiparsert (2019) discussed the impact of entrepreneurship education on entrepreneurial self-employment based on the survey data of Thai entrepreneurs.

New venture entrepreneurs are a special group of entrepreneurs, and the stress they face is undoubtedly huge. In short, there are few targeted studies on new venture entrepreneurs. Therefore, the psychological stress of new venture entrepreneurs should be focused on, especially, the relationship between the psychological factors of new venture entrepreneurs and new venture performance.




METHODS


Analytical Methods


Career Guidance Curriculum Model for College Athletes

The career guidance curriculum for college students is a powerful measure to promote the employment of graduates. In general, the career guidance curriculum should be offered for college athletes as early as their junior and senior years. Guided by these curricula, they can fully understand their career orientation, plan their every life and learning, and enhance their employment competitiveness (Deviants, 2017). The structure of the career guidance curriculum for college athletes is set into three dimensions based on the summary of the literature and previous research, combined with the actual situation. The detailed structural indicators are presented in Figure 1.


[image: Figure 1]
FIGURE 1. Structure of career guidance curriculum for college students.




Design and Distribution of QS Scale for College Athletes

International and domestic researchers have not reached an agreement on the standard structure of psychological capital, and the commonly acknowledged are two-dimensional, three-dimensional, four-dimensional, and multi-dimensional structures. Chronologically, psychological capital has developed from two-dimensional and three-dimensional structures to four-dimensional and multi-dimensional structures. Based on different perspectives and backgrounds, the items of psychological capital QS vary. In this study, a psychological capital classification scale for college athletes is designed based on the Luthorne's psychological capital classification theory and actual situations. The main structure of the scale is as follows.

Figure 2 shows that the psychological capital of college athletes encompasses five dimensions, namely, interest, optimism, hope, toughness, and confidence. Each dimension includes four items, totaling 20 items. The Likert 5-point scoring method is adopted in the scale. Specifically, five tiers of scores, 1, 2, 3, 4, and 5 points correspond to not matched, poorly matched, basically matched, matched, and well-matched, respectively.


[image: Figure 2]
FIGURE 2. Measurement dimensions of psychological capital of college athletes.


A QS is designed and is conducted on the current situation of the psychological capital of college athletes in Zhejiang Province, China. The QS includes two parts, namely, pre-survey and formal survey. The designed QS is adapted from the positive psychological capital QS and used for college athletes. The QS contains 25 items and 5 dimensions, including confidence, toughness, hope, optimism, and interest. The Likert 5-point scale method is chosen.

A total of 250 QSs are issued, and 213 are recovered, of which 185 are valid QSs, with a response rate of 86.8%. The respondents are college athletes. Accordingly, the characteristics of their career guidance curriculum, psychological capital, and employability are measured. In this study, the designed QS is distributed and collected offline, and the athletes of the 2020 Zhejiang University Games are sampled for research. The students come from 12 colleges and universities across China, including Zhejiang University, Zhejiang Normal University, Ningbo University, and Hangzhou Normal University.



The Design and Distribution of the Psychological Stress Scale and Venture Performance Scale of New Venture Entrepreneurs

In this study, the psychological stress scale and venture performance scale of new venture entrepreneurs are divided into four parts, namely, the basic information scale of new venture entrepreneurs, the psychological stress scale of new venture entrepreneurs, the new venture performance scale, and the entrepreneurial stress management scale. The first part mainly includes eight indicators, namely, gender, age, education level, professional background, entrepreneurial role, establishment time, business type, and industrial nature. Based on the relevant research data and the actual situation, the psychological stress of new venture entrepreneurs (i.e., second part) is divided into four dimensions, namely, entrepreneurship involved, competitive intensity, resource requirements, and knowledge reserve. Each dimension has three items, with a total of 12 questions.

In the third part, the previous research results are cited to divide the new venture performance into three dimensions, namely, survival performance, growth performance, and development performance (Jin et al., 2017). Similarly, there are three items in each of the three dimensions of enterprise performance, with a total of nine questions. The enterprise survival performance measures whether the enterprise has been bankrupt and liquidated and the possibility of its continuous operation for over 8 years. Enterprise growth performance includes the growth of profitability, such as market share and number of employees, and the growth of financial indicators, such as sales and income. Enterprise development performance refers to the growth of the development potential of an enterprise, including product innovation ability, customer satisfaction, and brand recognition. Since it is difficult to obtain objective performance evaluation data, such as financial indicators, the subjective evaluation method is used for new venture performance measurement. The Likert 5-point scoring standard is also used in this QS. The higher the score is, the greater the psychological stress is.

The fourth part of the scale is the dimension of entrepreneurial stress management, which divides entrepreneurial stress into two dimensions, namely, active entrepreneurial stress management strategy and evasive entrepreneurial stress management strategy. Six items are designed for each dimension.

The QS is distributed both online and offline. The QS is focused on Hangzhou City, Zhejiang Province, China. Through online channels, new venture entrepreneurs in cities, such as Beijing, Xi'an, Nanjing, and Chengdu are investigated, a total of 500 QSs are distributed, and 458 are recovered, with a recovery rate of 91.6%.



Reliability and Validity of the Scale

The reliability analysis tests the consistency or reliability of the surveyed data. The reliability indicates whether each part of the scale measures a single concept and reflects the internal consistency of all items. Specifically, a Cronbach's alpha coefficient >0.8 indicates a high reliability of the data. If the coefficient is between 0.7 and 0.8, the reliability is good; if the coefficient is between 0.6 and 0.7, the reliability is acceptable. However, if the coefficient is <0.6, the reliability is poor. In terms of validity, the Kaiser–Meyer–Olkin (KMO) value and the Bartlett sphericity of the QS are examined. If the Bartlett sphericity test reaches a significant level and the KMO value is >0.8, the validity is high. If the KMO value is between 0.7 and 0.8, the validity is good; if the KMO value is between 0.6 and 0.7, the validity is acceptable. A KMO value <0.6 indicates a poor validity of the data. In this study, SPSS 25.0 software is used for the reliability and validity analysis (IBM, New York, USA).




Theoretical Foundation


The Theoretical Concept of Employment Psychological Capital

In positive psychology, optimistic forces can overcome negative forces to make people happier. The theory of positive psychology provides new ideas for the employment of college athletes and career guidance curriculum of college students. Luthans put forward a new concept, psychological capital, by combining academic theories, such as human capital, organizational behavior, and positive psychology. After its proposal, psychological capital has been frequently applied in human resource management and personal career development (Witasari and Gustomo, 2020). Psychological capital is a positive psychological state, which is manifested throughout the growth and development of an individual. This positive psychological element is closely linked and applicable to the individual development of all age groups and can positively affect their long-term development. The psychological capital of college athletes can be improved through intervention on its particular dimensions to shift the way they think. As a result, the positive attitudes and behavioral effects of students can be brought into play, showing a theoretical significance for enriching the psychological capital theory, as well as a practical significance for improving the psychological status of individuals in their works and daily lives (Kirrane et al., 2017).

The academic community has proposed the theory of psychological capital intervention to improve the level of psychological capital of individuals or groups. Specifically, the mechanism of the psychological capital intervention is to intervene in issues, such as the enterprise inventory and quality of an individual. Meanwhile, the effectiveness of the model results has been confirmed in various studies worldwide, that is, psychological capital can positively affect individual efficiency and organizational performance (Ozturk and Karatepe, 2019). The career guidance curriculum is a bridge that helps students enter society smoothly by teaching them the social life and proficiencies needed in the practical works. In such a curriculum, internship, a practical link with the nature of workplace exercises, encourages students to contact employers and adapt to the new working environment, which can contribute to the cultivation of student employability. Job seekers can be provided with more career experiences and trial and error opportunities through multiple career guidance curriculums. Therefore, they can understand and identify the nature of an industry or a position, clarify and establish career goals, and enhance their recognition of the work values, thereby gaining a more positive attitude toward work acceptance. Thus, the satisfaction of student employability can be improved with the career guidance curriculum (Wang et al., 2018). Students can better examine and position their abilities through time investment; they can also reveal and test their psychological capital status. The efficient handling of various problems at work depends on a stable and powerful psychological capital, which can enhance the positive attitudes and beliefs in the work.



Hypothesis Model of Key Variables for Career Guidance Curriculum of College Students

Education of the employability view of college students includes three aspects, namely, the education of employment quality view, education of career selection and job search, and education of employment view. The employability quality education of college students includes employment quality education and employment psychological quality education (Manner, 2020). The employability quality education and psychological quality education of college athletes are complementary. The improvement of employability quality will increase the confidence, optimism, and other positive employment psychology of student athletes. Similarly, the improvement of psychological quality will improve the employability of college athletes. Therefore, the employment psychology of college athletes is also important to the research of career guidance curriculum for college students (Saito and Pham, 2020).

Ultimately, the employability and employment rates of college athletes can be improved through the career guidance curriculum. Based on the literature review, the effect of the career guidance curriculum for college students is researched empirically. The contextual characteristics of the mediating process of career guidance curriculum—psychological capital—of student employability will be explored to reveal the mechanism of career guidance curriculum on employment as comprehensively as possible, thereby enriching the theoretical and practical research of the influence of career guidance curriculum on employment. Figure 3 is the relationship hypothesis model of key variables.


[image: Figure 3]
FIGURE 3. Key variable research model.


Employment mentality and employment success rate of students are subjected to their ability reserves. Nevertheless, psychological capital can play a unique positive role in internship and employment, and students can cultivate and improve their psychological level through internship activities. College students can be provided with more career experiences and trial and error opportunities through multiple career guidance curricula. Therefore, they can understand and identify the nature of an industry or a position, clarify and establish career goals, and enhance their recognition of the work values, thereby gaining a more positive attitude toward work acceptance. While seeking a job, the psychological capital status of college students is based on their comprehensive perception and evaluation of the industry and position according to their earnings and contributions in the workplace. Sometimes, the confidence of students is damaged because they are not proficient in job skills, which affects their feelings and attitudes toward internships. At this time, the particular dimensions of student psychological capital can be intervened to adjust the corresponding attitudes and behaviors of the students. Hence, students can have a positive professional attitude and achieve efficient employment.



Research Hypothesis of Curriculum Guidance Education for College Students

Based on the above analysis, the following research hypotheses are proposed (Table 1).


Table 1. Research hypotheses.

[image: Table 1]



The Model of the Psychological Stress of New Venture Entrepreneurs and New Venture Performance

Based on the above analysis, the entrepreneurial stress of new venture entrepreneurs is set as the independent variable, and the new venture performance is taken as the dependent variable. Meanwhile, the entrepreneurial stress management strategy is introduced as the moderating variable to explore the correlation between the entrepreneurial stress of college athletes and its four dimensions, and the new venture performance, as well as the moderating role of entrepreneurial stress management strategy in the correlation of each dimension. The specific results of the research model are shown in Figure 4.


[image: Figure 4]
FIGURE 4. The model of psychological stress and new venture performance of new venture entrepreneurs.






RESULTS


The Statistics of the Basic Situation of the New Venture Entrepreneurs, Psychological Stress Model, and New Venture Performance

First, the situation of the surveyed college athletes is summarized from the aspects of gender, political status, family income, and training items. The specific situation is shown in Figures 5A–D.


[image: Figure 5]
FIGURE 5. Statistics of the basic situation of the investigated college athletes: (A) gender; (B) political status; (C) family income, and (D) training program.


Among all the subjects, male and female accounts for 52.97 and 47.02%, respectively. Sports events cover 12 items, such as track and field, swimming, basketball, volleyball, football, table tennis, aerobics, martial arts, directional cross-country, shuttlecock, taekwondo, and bridge. Of these items, the number of people in the track and field project is the largest, which is 21, accounting for 11.35%; the number of people in the Bridge Project is the smallest, which is 8, accounting for 4.32%.

The basic situation of new venture entrepreneurs is shown in Figure 6. Figures 6A–H correspond to the gender, age, education level, professional background, entrepreneurial role, enterprise establishment time, enterprise business type, and enterprise industrial nature, respectively.


[image: Figure 6]
FIGURE 6. Statistics of the basic information of new venture entrepreneurs and new ventures: (A) gender; (B) age; (C) education level; (D) professional background; (E) entrepreneurial role; (F) enterprise establishment time; (G) enterprise business type; and (H) enterprise industrial nature.


Figure 6 suggests that male entrepreneurs account for 69.87% of the total respondents. Most new venture entrepreneurs are over 30 years old. The education level of new venture entrepreneurs is generally high, with 86.24% of them having a bachelor's degree or above. In terms of professional background, there are more entrepreneurs with liberal arts and art backgrounds. Most new venture entrepreneurs start their businesses as founders. Meanwhile, 42.58% of the investigated new ventures have been established for less than a year. The business types of new ventures are extensive, and there are many new ventures in the education industry. Additionally, 32.09% of the surveyed new ventures belong to high-tech industries.



Reliability and Validity of the Scale

(1) Analysis on the QS scale of the college athletes

The reliability and validity of the career guidance curriculum scale, psychological capital scale, student employability scale, psychological capital scale, and the total QS are analyzed, and the results are summarized in Table 2.


Table 2. Reliability analysis results of the questionnaire survey (QS).

[image: Table 2]

Table 2 illustrates that the Cronbach's alpha coefficients of career guidance curriculum scale, psychological capital scale, the student employability scale, and the total QS are 0.852, 0.847, 0.902, and 0.845, respectively. Thus, the Cronbach's alpha coefficients of all the QS scales are all >0.8, indicating that the data have excellent reliability and can be submitted to subsequent analysis.

The validity of the QS is shown in Table 3.


Table 3. Validity analysis results of the QS.

[image: Table 3]

The KMO values of student employability scale, psychological capital scale, and career guidance curriculum scale for college athletes are all >0.8. Moreover, the results of the Bartlett sphericity test have reached significant levels, indicating that the validity is acceptable, and the variables are structured and correlated. Hence, the factor analysis can be performed.

(2) Reliability and validity of the psychological stress scale and new venture performance scale of new entrepreneurs.

In this study, the reliability and validity are verified for each dimension of the psychological stress scale and entrepreneurial performance scale of new venture entrepreneurs. The pairing results of the reliability analysis are shown in Table 4.


Table 4. Reliability analysis of the scale.

[image: Table 4]

Table 4 shows that the Cronbach's alpha coefficients of each dimension in the new venture entrepreneur psychological stress scale, entrepreneurial performance scale, and psychological stress management scale are >0.7, which indicates that the scale has passed the reliability test and can be used for subsequent research and analysis.

The results of the validity test are shown in Table 5.


Table 5. Validity analysis results of the QS.

[image: Table 5]

Table 5 indicates that the KMO values of each scale are >0.8, indicating that the correlation between the variables is good, which can be applied to the follow-up study.



Analysis of the Related Factors of Employability of College Athletes

The single-factor ANOVA is employed to examine whether there are differences in career guidance curriculum, employability, and psychological capital of students of different genders, different political status, and different family incomes (Table 6).


Table 6. Single-factor ANOVA of each variable.

[image: Table 6]

Table 6 indicates that the p-values of all the statistical items are >0.05, indicating that all items have not passed the significance test, so the gender (male and female), the political status (the member of the Communist Youth League of China, the member of the Communist Party of China, and the mass), and family income of college athletes have no statistical differences in the career guidance curriculum, psychological capital, and student employability perspectives (p > 0.05).

The single-factor ANOVA is practiced again to test whether there are differences in career guidance curriculum, employability, and psychological capital for students with different academic performances (Table 7).


Table 7. Variable analysis of different academic performances.

[image: Table 7]

According to Table 7, students with different academic performances have no statistical differences in career guidance curriculum and employability (p > 0.05). Moreover, students with different academic performances have statistical differences in psychological capital (p < 0.05), and those whose academic performances are at the top 20% have the highest psychological capital scores. College athletes with excellent academic performance have higher scores of psychological capital, confidence, hope, toughness, and optimism. Overall psychological capital and confidence of college students with excellent academic performance are significantly different from those who get poor academic performance. Specifically, the more confident a student is, the higher his/her academic performance is, so psychological capital can predict the academic performance of college students.



Analysis of Key Variables of College Athletes

The Pearson's correlation analysis is employed to analyze the relationships among student employability, psychological capital, and career guidance curriculum. According to the directions, when the correlation coefficient between variables is >0.5, the correlation is considered to be significant; when the correlation coefficient between variables is >0.8, the correlation is considered to be highly significant. The detailed results are summarized in Table 8.


Table 8. Correlation analysis of key variables.

[image: Table 8]

The analysis results show that the correlation coefficient between career guidance curriculum for college athletes and psychological capital is 0.578, which is significant at the level of 0.000, indicating that career guidance curriculum is positively correlated with psychological capital. The correlation coefficient between career guidance curriculum and student employability is 0.639, which is significant at the level of 0.000, indicating that career guidance curriculum is positively correlated with student employability. The correlation coefficient between psychological capital and student employability is 0.743, which is significant at the level of 0.000, indicating that psychological capital is positively correlated with student employability.

Based on the significantly positive correlation between the career guidance curriculum and student employability, the Pearson's correlation analysis is practiced again to explore the correlations between the various factors of career guidance curriculum and student employability. The analysis results are summarized in Table 9.


Table 9. Correlation analysis of factors of key variables.

[image: Table 9]

The analysis results show that the correlation coefficients between the three factors of career guidance curriculum (i.e., career planning, vocational training, and internship assistance) and career preference are 0.437, 0.314, and 0.459, respectively, which are significant at the level of 0.000, indicating that career planning, vocational training, and international assistance are positively correlated with career preference. The correlation coefficients between the three factors of career guidance curriculum (i.e., career planning, vocational training, and internship assistance) and employment success rate are 0.483, 0.389, and 0.596, respectively, which are significant at the level of 0.000, indicating that career planning, vocational training, and internship assistance are positively correlated with the employment success rate. The correlation coefficients between the three factors of career guidance curriculum (i.e., career planning, vocational training, and internship assistance) and the anticipated job satisfaction are 0.426, 0.451, and 0.527, respectively, which are significant at the level of 0.000, indicating that career planning, vocational training, and internship assistance are positively correlated with the anticipated job satisfaction.



Analysis of the Relationship of Psychological Stress, Stress Management, and New Venture Performance of New Venture Entrepreneurs

In this study, the specific QS survey results of the psychological stress, stress management, and venture performance of new venture entrepreneurs are statistically analyzed and shown in Figure 7: Figure 7A displays the statistical score of the psychological stress scale of new venture entrepreneurs, Figure 7B shows the score of the new venture performance scale, and Figure 7C is the score statistics of psychological stress management scale.


[image: Figure 7]
FIGURE 7. Data statistics of psychological stress, stress management, and new venture performance of new venture entrepreneurs: (A) psychological stress statistics of new venture entrepreneurs; (B) the statistics of enterprise performance; and (C) the score statistics of psychological stress management scale.


Figure 7A indicates that of the four dimensions of psychological stress of new venture entrepreneur, the resource requirements get the lowest score (3.321) and the largest variance (0.895); the knowledge reserve dimension gets the highest score (3.988) and the lowest variance (0.782); the average total score is 3.630. Figure 7B implies that of the three dimensions of new venture performance, the score of development performance is significantly higher than the other two dimensions, with a score of 3.674; the survival performance gets the lowest score (3.145). The growth performance gets the largest variance (0.853), and the survival performance gets the smallest variance (0.754). Figure 7C suggests that of the two dimensions of entrepreneurial stress management, the score of active entrepreneurial stress management is 3.965, which is significantly higher than that of evasive entrepreneurial stress management. The variance of the evasive entrepreneurial stress management dimension is 0.981, which is higher than that of the active entrepreneurial stress management dimension.

Subsequently, the relationship between entrepreneurial stress and new venture performance is analyzed, and the specific results are shown in Table 10.


Table 10. The correlation analysis of entrepreneurial stress and new venture performance of new venture entrepreneurs.

[image: Table 10]

Table 10 shows that entrepreneurship involved, competitive intensity, resource requirements, and knowledge reserve are positively correlated with enterprise survival performance, enterprise growth performance, and enterprise development performance at the significant level of 0.01. Thus, entrepreneurship involved, competitive intensity, resource requirements, and knowledge reserve can positively affect new venture performance. Hence, the greater the stress of entrepreneurship involved, competitive intensity, resource demand, and knowledge reserve that are perceived by new venture entrepreneurs, the higher the new venture performance is.

Meanwhile, the regression analysis is performed on each dimension of entrepreneurial stress and new venture performance of new venture entrepreneurs, and the specific results are shown in Table 11.


Table 11. Regression analysis of entrepreneurial stress dimensions and new venture performance of new venture entrepreneurs.

[image: Table 11]

Table 11 implies that the regression coefficients of entrepreneurship involved, competition intensity, resource requirements, and knowledge reserve of new venture entrepreneurs with the survival performance, growth performance, and development performance of new ventures are 0.249, 0.124, 0.175, 0.274, 0.198, 0.201, 0.198, 0.147, 0.218, 0.299, 0.087, and 0.198, respectively, with significant values <0.05. The adjusted R2 of the judgment coefficient is 0.217/0.257 and 0.258, respectively. The results show that the entrepreneurship involved, competition intensity, resource requirements, and knowledge reserve have positive effects on the survival performance, growth performance, and development performance of new ventures.




DISCUSSION

The analysis of the QS results indicates that new venture entrepreneurs show the following characteristics: average age distribution, high education level, and rich professional background. Meanwhile, most of the new venture entrepreneurs start their businesses as founders, which further reflects the activity of nationwide entrepreneurship. Besides, at the present stage, many new ventures are high-tech industries, and the development of new science and technology ventures promotes market prosperity and economic development.

Yet, the age of college athletes is relatively low, so it is necessary to cultivate their comprehensive employability. The test suggests that the correlation coefficient between career guidance curriculum and student employability is 0.639, showing a significant level of 0.000, which reveals a significantly positive correlation between career guidance curriculum and student employability. Thus, hypothesis H1 is valid. The correlation analysis of key factors of college career guidance curriculum and student employability indicates that key factors are significantly correlated at the 0.01 level. Through the correlation analysis of the key variables, the analysis results show that there is a significant correlation between the factors at the 0.01 level. The career planning, vocational training, and internship assistance of the career guidance curriculum are positively correlated with the employment success rate, career preference, and job satisfaction of student employability. Hence, the research hypotheses are valid. The influence of psychological factors of college athletes on sports level and training effect is generally concerned in the past, while the research on the employment of college athletes is rare [27–28]. In comparison, in this study, the influence of psychological factors of college students on their employment cognition is analyzed, adhering to the comprehensive development of college athletes, which has very innovative and practical significance.

The entrepreneurial stress of new venture entrepreneurs can positively affect the new venture performance, so their entrepreneurial stress should be optimized through positive entrepreneurial stress management measures, thereby improving the new venture performance. While new ventures should change the negative treatment toward entrepreneurship involved, they should exert strong innovation ability to produce more outstanding products in the fierce competition, and entrepreneurs and ventures as a whole should renovate ideas and treat the stress of knowledge reserve as an opportunity for knowledge renewal and ability enhancement.



CONCLUSION

In this study, the aim was to study the stable development of new ventures at the present stage from the two aspects, namely, managers (especially new venture entrepreneurs) and enterprise employees. QS and SPSS 25.0 software are used for data statistical analysis. The main conclusions are as follows: first, the QS results of college athletes show that there is a significantly positive correlation between the career guidance curriculum and student employability. Second, the career planning, vocational training, and internship assistance of the career guidance curriculum are positively correlated with the employment success rate, career preference, and job satisfaction of student employability. Analysis of the mechanism of psychological capital between the career guidance curriculum and student employability can provide theoretical references and suggestions for the successful employment of students and the educational model and management system of college athletes in colleges and universities. Third, the QS results of new venture entrepreneurs show that appropriate psychological stress can have a significant correlation with the new venture performance. Specifically, entrepreneurship involved, competition intensity, resource requirements, and knowledge reserve stress have positive effects on the survival performance, growth performance, and development performance of new ventures. The experimental results have fully considered the important factors related to the development of new ventures, and the results are comprehensive and have some practical reference value. There are also some limitations as follows: the scope of the QS is small, and there is no targeted long-term follow-up discussion. In the follow-up research, the scope of the research will be further expanded and the research time will be increased, which is of a more practical reference value.
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In the industrial design industry, innovation and entrepreneurship made by professional and technical talents will become an important trend in the future development of the economy and society. The great changes in the design industry, such as the diversification and complication of design objects, the relatively restricted knowledge structure of design talents, the lack of entrepreneurial experience, and other reasons, have led to the low success rate of industrial design talent entrepreneurship. The purpose of this research is to analyze and explore the effects of integrated innovation design teaching modes and methods of cultivating the innovative and entrepreneurial abilities of industrial design professionals to help industrial design professionals to improve their success rate of establishing new companies. This research also aims to improve the innovative and entrepreneurial ability of industrial design professionals in terms of integrated innovation and design teaching reform by integrating the theories and methods of industrial design professional training links such as the objectives, teaching contents, teaching modes and methods, performance evaluation of innovation, and design education, combining these with the requirements of the innovative and entrepreneurial ability training of industrial design professionals. In this study, the educational reform of integrated innovation design in a specific Chinese university is taken as an example to carry out theoretical research and practical application. The results of this research show that the theory and method of integrated innovation of design education have made significant contributions to the enhancement of the innovative and entrepreneurial ability of industrial design professionals. This research also reveals a feasible direction for constructing an industrial design innovative and entrepreneurial talent training system that adapts to the transformation and upgrading of the design industry. Meanwhile, methods and teaching modes applied in this research can be promoted in relevant or similar majors to make innovation and entrepreneurship education in colleges and universities more professional, stimulate students' entrepreneurial consciousness, and improve students' abilities of innovation and entrepreneurship.

Keywords: innovation and entrepreneurship, integrated innovation design, talents cultivate, education, industrial design


INTRODUCTION

In the design industry, innovation and entrepreneurship of professional technical personnel will become an important trend in the future development of the economy and society. With the rapid development of emerging industries, the industrial structure has gradually changed. The design object expands from the traditional physical products to the combination of hardware and software, service system design, user experience design, etc. These changes have brought both new opportunities and great challenges for the innovation and entrepreneurship of design talents. The public understanding of innovation is deepening, and the Chinese government has made innovation-driven development strategy the core power of national industrial development. Based on this, interdisciplinary integration and integrated innovation have become an important development direction (Andrei and Pei, 2010; Liu and You, 2018; Zhou, 2020).

The industrial design specialty has become an important carrier of integrated innovation because of its interdisciplinary characteristics (Chen and Zhang, 2020). As a method and means of innovation, design thinking has also infiltrated into many fields and produced gratifying results, which further verified the characteristics of integration and innovation of design discipline (Chen, 2021). The transformation of the role of industrial designers from “artists” to resource integrators who can “extensively participate in the whole process of product development” is sufficient to show that the value of industrial design specialty of multidisciplinary intersection and integrated innovation is gradually recognized and valued by people (Cagan and Vogel, 2018; Gao et al., 2020). Therefore, for the design industry reform or the training of innovative and entrepreneurial ability of industrial design talents, interdisciplinary and cross-boundary integrated innovation is increasingly vital and will become an important development trend in the future (Xie, 2018). In the field of academics, the previous research results fail to provide a systematic theoretical framework for the concepts, processes, elements, and characteristics of the integrated innovation design. It is necessary to make the theory and methods of the integrated innovation design clear and organized systematically. In the field of design education, the Chinese domestic design colleges and universities have realized the tendency of design reform and have been exploring design education reform in recent years.

Through the investigation of Chinese industrial design colleges and universities, it is found that there are still some deficiencies in the talent training mode and curriculum system of China's traditional industrial design education, especially for the improvement of students' innovation and entrepreneurship ability. The specific problems include the following. (1) The training objectives are mainly for the improvement of students' product design ability, lack of requirements for the cultivation of interdisciplinary integration and innovation ability, and pay little attention to the improvement of students' ability of “finding, analyzing and solving problems” and team cooperation ability. (2) The ability training of “product definition” in the early stage of innovative design is not clear enough. (3) In the aspect of the curriculum system, the content of cultivating students' entrepreneurial ability is lacking. (4) In terms of teaching mode, the core design course of the traditional industrial design curriculum system is often taught by a teacher with a professional background in industrial design. This makes it limited to the teacher's professional knowledge background, which is not conducive to the improvement of students' interdisciplinary integration innovation and entrepreneurial ability. (5) In terms of students' course performance assessment, the content of a course assignment report mainly focuses on product design, such as product appearance design, ergonomics analysis, interaction design, etc., which is relative and not comprehensive and systematic.

Therefore, this paper will systematically construct the theoretical framework and methodological system of integrated innovation design from the aspects of the concept, process method, and characteristics of integrated innovation design. The study of the theory and method of the teaching objectives, teaching contents, teaching modes and methods, performance assessments, and other professional industrial design training links of integrated innovation design education, combined with the professional and innovative industrial design talent and entrepreneurial ability training requirements, will finally enhance the innovative and entrepreneurial ability of industrial design professionals in the reform of integrated innovation design education.



WHAT IS INTEGRATED INNOVATION DESIGN

“Innovation” and “integration” are two key elements of integrated innovation design. Innovation is the main driving force of economic development. For enterprises, innovation means utilizing various new ways to develop resources to meet new market demands. It is classified into product innovation, process innovation, market innovation, supply chain management innovation, and organizational innovation (Schumpeter, 1997). “Integration” is to connect the scattered elements with each other in a certain way so as to realize the resource sharing and collaborative work of the information system, and finally form a valuable and efficient whole (Smailagic and Siewiorek, 1999). Concrete in the field of product or service design and development, integrated innovation design emphasizes rigorous scientific design and development processes and logical steps, adopts a flexible multi-disciplinary design and research method, and always adheres to the “user-centric” principle, the integration of related disciplines, and fielding more resources based on design, engineering, business, or related discipline team building product and service innovation development systems so as to develop strong innovation and conform to the market and social value of a product or service and promote industrial upgrading and innovation ability (Bremner and Rogers, 2013; Cagan and Vogel, 2018).



INTEGRATED INNOVATION EDUCATION FOR INDUSTRIAL DESIGN PROFESSIONAL'S INNOVATIVE AND ENTREPRENEURIAL ABILITY TRAINING


Objectives and Orientation of Training

Compared with the traditional design education mode of industrial design talent cultivation, integrated innovation design education emphasizes interdisciplinary, integration, and team cooperation. In this research, the knowledge and ability elements necessary for industrial design professionals to establish new companies are obtained by way of surveys, expert interviews, and other methods, and they are integrated into the training objectives of integrated innovation design education. When it comes to cultivating design ability, based on the thinking of integrated innovation, innovative and entrepreneurial ability training is regarded as an important indicator. The training goal of integrated innovation design education is to “systematically conduct user needs and market of target user groups research, define products or services on this basis, integrate multi-disciplinary innovative design methods for innovative design of products or services, provide solutions, and have good team work and communication skills.” It should also “systematically conduct user needs and market of target user groups research [and] define products or services on this basis” to cultivate students' ability to design goal and positioning of the control and enable students to “discover design problems” through trend analysis, user research, and market analysis in the complex design environment and massive data, so as to clarify design objectives and requirements and define products. The “Integrat[ion] [of] multi-disciplinary innovative design methods for innovative design of products or services, provide solutions” emphasizes the integration of multidisciplinary resources and the improvement of problem-solving ability in talent cultivation and enables students to explain the local and overall properties, feasibility, and rationality of the solution from a holistic perspective. The design of products or services requires the cooperation of teams of engineering technology, business, design, and other related disciplines. Designers, due to their professional characteristics, often act as the integrator of the team, so it is very important to cultivate the multidisciplinary integration ability of industrial design talents. “Good teamwork and communication skills” focuses on cultivating industrial design talents with good professional habits, coordination, and communication skills, especially the ability to illustrate the value of abstract design. During the teaching process of integrated innovation design education, students are often organized into groups and carried out in combination with engineering and business teams. In this process, students' communication, expression, and teamwork ability are undoubtedly fully exercised and greatly improved, thus promoting their innovation and entrepreneurship ability (Wei, 2016; Li and Zhang, 2018).



Teaching Contents Design

In the process of design teaching contents, according to the training objectives and orientation determined in the early stage, the relevant teaching contents are designed, and they focus on increasingly improving entrepreneurial ability training and striving to cultivate the entrepreneurial consciousness and innovative thinking of industrial design talents (Liao and Bao, 2016). When determining the teaching content, we put emphasis on the knowledge that industrial design professionals are required to command in order to establish new companies, such as market research, user research, intellectual property protection, brand design, teamwork, and other entrepreneurial knowledge. The teaching content is designed from the aspects of professional basic courses, professional core courses, professional elective courses, and intensive practice, as shown in the Figure 1 [Figure 1 is from the “Undergraduate Curriculum Manual 2018–2022” (Unpublished) provided by the Educational Administration Office of School of design, Jiangnan University]. Taking Jiangnan University of China as an example, this paper makes a comparative study on the traditional industrial design curriculum system and the integrated innovation curriculum system by using the comparative analysis method and analyzes the differences, advantages, and disadvantages of the two in the cultivation of innovation and entrepreneurship ability of design talents.


[image: Figure 1]
FIGURE 1. The curriculum of integrated innovation design.



Professional Basic Courses

In the professional basic course module, in addition to the cultivation of the basic design ability, the students' consciousness of innovation and entrepreneurship should be enlightened. The professional courses, such as “Design Sketch,” “Color,” “Basic Modeling,” “Design Introduction,” and “Visual Design Foundation” are offered for the training of basic design ability. Compared with the traditional industrial design curriculum system, it is found that the integrated innovation design curriculum system adds the “Monographic Study” course, which is more convenient when arranging the teaching content when flexibly combined with the current industrial changes so as to improve the students' industrial changes adaptability. The integrated innovation design curriculum system reduces the courses of “Mechanical and Electrical basis,” “Industrial Design Expression,” “Computer-aided Industrial Design,” and “Mechanical Drawing and CAD,” and these will be supplemented in professional core courses and elective courses.



Professional Core Courses

In the integrated innovation design curriculum system, the professional core courses focus on cultivating students' ability to “found the problem, analyze and solve problems” and improve the students' ability of design innovation and entrepreneurial ability. Four professional core courses are provided, including User Research and Product Definition, Product and Service Development, Integrated Innovation Design I, and Integrated Innovation Design II. Due to the limitation of professional knowledge, design talents often face problems such as insufficient systematic and comprehensive research on target users and unclear positioning of products or services to be developed, resulting in a low success rate of entrepreneurship. The User Research and Product Definition course is designed to broaden students' vision from the traditional restricted design research to user research, brand awareness, and the social economic field, instructing them to comprehensively understand the existing products or services and thus enabling them to acquire the skills of the user research, market research, and product definition. Through the study and application of various user and market research methods of “fuzzy pre design,” we can cultivate the students' ability to explore new products or services, and learn to accurately define new product or service opportunities and formulate design assignments. Meanwhile, through the study, we can help students understand the essence of design basis, get familiar with the team decision-making mode, and cultivate in them the ability to establish scientific decision-making ability, design thinking modes, and good design habits so as to enhance students' ability of innovation and entrepreneurship. Through this course, students should understand how to comprehensively recognize the attributes of products or services and learn to interpret their rationality and adaptability in the social, economic, and cultural environment. They should also understand what the “fuzzy product pre stage” is and master a variety of user and market research methods of the “fuzzy pre stage,” including case analysis, desktop research, questionnaire survey, user interview, field survey, understand what the design task book is and its application approach and value. At the same time, on the basis of preliminary familiarity with team decision-making mode, students should understand and master the new product or service definition method centered on user demand in the early stage of product development, and finally develop a complete design task book. Systematic learning of user research and market research, as well as the ability to find product opportunities and define products on this basis, is one of the key components of innovation and entrepreneurship. The systematic learning of User Research and Product Definition can effectively improve students' innovative and entrepreneurial ability.

Traditional industrial design talents still remain in the design of products design, while the design industry environment has undergone significant changes. And the scene of innovation and entrepreneurship is increasingly complex. Therefore, the cultivation of students' awareness of problems and systematically learning the design and development theories and methods of products and services will improve students' ability to adapt to the complex design industry environment and their ability to innovate and start a business. Product and Service Development is a professional core course whose purpose is to learn about problem-oriented integrated innovation design methods. It is a course that centers on practical skills and theoretical knowledge. Through this course, students can improve their product design innovation ability and then enhance their possibility of entrepreneurial success. Through the targeted team project practice, the course enables students to understand the basic principles and methods of developing products or services, training students to rationally choose and use the methods of early conceptual design and late conceptual demonstration based on user research and according to the requirements of the product design demands. This course is also to train students' oral and written expression ability while cultivating professional skills of solving practical problems so as to obtain the ability to complete the implementation of design tasks. Through the study of this course, students should have the ability to implement the design assignment based on user research or according to the requirements of the product design specification; understand and acquire the methods and tools of designing different tangible and immaterial products and the corresponding implementation, including the production of a low-fidelity functional model, VOA (Value Opportunity Analysis), weighted matrix, stakeholder analysis, etc. They should also understand and rationally choose different product and service assessment methods according to the specialized design demands. In addition, through this course, students should learn how to use research and design expression as two mutually reinforcing tools for communications and arguments, get more familiar with and accustomed to the team decision-making mode, and then enhance the ability of industrial design talent entrepreneurship.

Integrated innovation ability is becoming a key ability factor to assess the success of innovation and entrepreneurship of design talents. It is an effective way to improve the success rate of entrepreneurship of design talents by systematically cultivating students' ability to integrate design, engineering, business, and other related disciplines. Integrated Innovation Design I is a professional core course that helps the student to grasp and skillfully use user research and product definition, such as the foundation design method, according to the requirements of the different projects to guide students to use cultural innovation, sustainable development, interaction design, and different design methods through the problem-oriented virtual subject or the actual project. Through the settings of different themes, students can understand the social, cultural, economic, and other macro factors that influence the judgment of design values and think about different design criteria under different backgrounds, including forming a judgment of the practical significance of the project itself. Through the study of this course, students should have the ability to choose the design methods according to the project nature, and grasp the cultural innovation, sustainable development, or interaction design and other design tools based on different design methods such as ICA (interpret cultural artifacts), the ICB (interpret cultural behavior), 3D, 3R, PSS, information architecture, user interface design, etc. Through learning different methods and tools, students are required to reasonably adopt the design tools according to the demands of the project. Finally, through the study of this course, students should also learn to comprehensively assess and fully demonstrate the design results from the two aspects of user needs and macro-social significance, and write a complete project report. Integrated Innovation Design I is helpful to improve students' ability to understand integrated innovation and increase the possibility of successful innovation and entrepreneurship of design talents when they are faced with complex design situations (As shown in Figure 2, the “Bathing and defecating chair for the elderly” is an Integrated Innovation Design I coursework, which has won the national invention patent of China).


[image: Figure 2]
FIGURE 2. Integrated innovation coursework: bathing and defecating chair for the elderly.


The Integrated innovation design II course is a professional core course that aims to make students master different design methods, such as user research, product definition, and product development. On the basis of this course, students can understand and try to use the concepts and methods of system design, and have the comprehensive ability to propose reasonable and feasible product solutions according to user needs, actual social environment, or business conditions or can even demonstrate the corresponding business model they can also demonstrate a preliminary understanding of project management, design management, and other knowledge and skills. This course is intended to complete the method learning and basic ability training, and it is a core course for students to try to change their roles from students to professional designers. In this course students must (1) fully grasp the application of various methods and tools in the whole process of product development from finding problems, analyzing product opportunities, and to solving problems; (2) understand and simply use advanced design methods such as system design and business model; (3) have the ability to propose reasonable and feasible product solutions according to user needs, practical social environment, and business conditions, and even the corresponding business model, and show an overall demonstration of the solution in the form of a written report; and (4) on the basis of continuing the team project, show a preliminary understanding of project management, design management, and other knowledge and skills. This course will not only further improve the students' ability of integration and innovation but also enhance their ability to build a business model and improve project management, thus increasing the success possibility of design talents' innovation and entrepreneurship (Figure 3 shows the Recyclable Building Formwork Design is an Integrated Innovation Design II course work, which has obtained the Chinese national invention patent and has been used to carry out the market promotion application).


[image: Figure 3]
FIGURE 3. Design of recyclable construction formwork-integrated innovation design coursework.


In addition to the four core design courses that focus on the cultivation of students' integrated innovation ability and have an obvious logical progressive relationship, the core courses of integrated innovation design also include “Information Visualization Design,” “Product Realization and Technology Foundation,” “Concept Demonstration and Design Communication,” and other courses that focus on the cultivation of students' relevant technology realization and design communication ability; included are also “Design Management,” “Brand Planning and Management,” and other courses to enhance students' ability of brand planning and management. However, the traditional industrial design curriculum system is more inclined to the deepening of some specific design fields, such as “Interaction Design Principles and Methods,” “User Interface Design,” “Interaction Design Practice,” and so on. There are also courses to improve the ability of product design, such as “Material Technology,” “Product System and Service Design,” “Folk art Investigation and Innovative Design,” “Special Research,” etc. Compared with the curriculum system of the integrated innovative design, the curriculum system of the traditional industrial design is relatively weak in the cultivation of students' innovation and entrepreneurship ability.



Professional Selective Courses

The professional selective course module is an extension and knowledge expansion part of the professional core courses. Therefore, more selective courses will be set up in the professional selective course module of the integrated innovation design curriculum system. Compared with the traditional industrial design curriculum system, there are more professional elective courses in the integrated innovation design curriculum system (there are 31 elective courses), covering a wide range of knowledge fields, involving commercial market, media, space display, graphic design, photography, art practice, computer program development, aesthetic, design expression, service design, advertising planning, ergonomics, animation, intelligent products, furniture, and other fields, to provide students with more choices and expand the knowledge fields that students need for innovation and entrepreneurship. There are relatively few traditional industrial design professional elective courses (there are only 17 professional elective courses), and the curriculum is more specific to the design field, such as “Product Sketch,” “Preliminary Model Technology,” “Comprehensive Design Expression,” and so on, There are also expanding courses in other design fields, such as “Two-dimensional Animation Design,” “Information Design,” “Ancient Utensil Design Research,” and so on, and knowledge expansion courses for interaction design, such as “Software Engineering,” “Interaction Design Technology,” etc. For specific design method courses, there are courses like “Design Psychology,” “Design Demonstration,” “Product Semantic Design,” “Kansei Engineering,” and so on. From the setting of these elective courses, it can be found that the purpose of traditional industrial design elective courses is to strengthen the students' design ability training and design knowledge learning, while the courses for students' innovation and entrepreneurship ability training are still relatively lacking.



Intensive Practical Training

The intensive practical sessions focus on the comprehensive application of knowledge and methods learned in the early stage, so the cross-design and practical sessions are set up in the integrated innovation design curriculum system, as well as a practice inspection part. The cross-design and practice courses focus on cross-disciplinary and team cooperation, so when students organize teams and choose instructors, they should try to choose multidisciplinary teams based on the topic itself. In addition, it also provides students with opportunities to communicate and learn with successful designers so as to enhance students' innovation and entrepreneurship ability.

Based on the analysis of the above-integrated innovation design curriculum system, and comparing the traditional industrial design curriculum system with the integrated innovation design curriculum system, we can find the following conclusions:

1. The traditional industrial design curriculum system pays more attention to the cultivation of students' product design ability. The integrated innovation design curriculum system is based on the consideration of the students' design ability training and pays more attention to the cultivation of the students' integrated innovation and entrepreneurship ability.

2. The traditional industrial design curriculum system emphasizes the knowledge development and deepening in a specific design field in the course setting. The integrated innovation design curriculum system has a more obvious logical progressive relationship, following the path of finding, analyzing, and solving problems.

3. Compared with the integrated innovation design, the traditional industrial design professional elective course is less, the knowledge coverage of the course is narrow, and the course is inclined to study the theory, method, and tools of the specific product design field. The integrated innovation design professional elective course is more, and the knowledge field is also relatively wide, which provides more choices for students and expands the knowledge fields required by students' innovation and entrepreneurship.

Therefore, combining with the above analysis, we can find that the integrated innovation design curriculum system has a significant advantage in the cultivation of innovation and entrepreneurship ability of industrial design talents.




Teaching Methods and Models


Double Teacher System Teaching and Team Cooperation of Students

Integrated innovation design involves a wide range of knowledge, which has higher requirements for the knowledge field and design practice ability of teachers. Therefore, the professional core courses are jointly taught by teachers with rich design practice experience and corporate mentors with rich entrepreneurial knowledge so as to maximize teaching effectiveness and improve students' innovation and entrepreneurial ability. The design professors design the teaching content and set the schedule of the course as a whole and give targeted knowledge lectures at key course nodes; the corporate mentors provide lectures and tutorials on entrepreneurship knowledge with their own entrepreneurial experience. Together, the two teachers combine their rich design practice experience and entrepreneurial experience to jointly review and guide the course assignments. In addition, in some aspects, it is also necessary to invite other industry experts to provide targeted knowledge lectures and guidance. For example, in the late stage of the Product and Service Development course, it is necessary to apply for the patent of the design and development scheme, and then invite patent application engineers from patent offices to give a targeted lecture on the relevant requirements and data preparation of the patent application. In order to raise the students' awareness of intellectual property protection and their ability to protect intellectual property, a targeted lecture is necessary. Since the core curriculum of integrated innovation design is often based on a real design project, it is essential for students to form teams to simulate the real corporate project development team. Teams are also a useful means to practice teamwork and project communication skills. The double teacher system teaching mode and the team cooperation method will greatly enhance students' teamwork skills and improve their design innovative and entrepreneurial abilities.



Teaching Model Based on Design Practice Project

The professional core courses of integrated innovation design usually aim at real enterprise design projects. First of all, the selection of design practice projects should be fully combined with the training objectives and schedule of the course. And the appropriate design projects should be integrated into classroom teaching. Appropriate projects often have the following characteristics. First, item difficulty is moderate. The choice of design objects should be in accordance with courses. For example, students can choose some projects with a relatively low difficulty of design objects in the courses of User Research and Product Definition and Product and Service Development, such as lamps, lanterns, and furniture. In courses like Integrated Innovation Design I and Integrated Innovation Design II, students can choose more difficult and relatively more complex products, such as medical equipment, transportation, etc. Secondly, if it is an actual project of an enterprise, it is necessary to communicate with the enterprise in advance and coordinate with the schedule of the course in terms of the project development cycle and the form of project submission. Thirdly, enterprises would send their engineers and technicians to participate in the assessment of students' design proposals and provide technical supports on a regular basis. In addition, the engineering and commercial teams of enterprises are required to supplement the faculty of universities as much as possible. We strive to have designers and engineers from enterprises participate in students' design reviews and project proposal discussions regularly. The teaching mode based on real “design practice projects” will greatly enhance the communication and cooperation between students and engineers and business marketers, which will greatly increase the probability of students' success in innovation and entrepreneurship (Zhang and Guo, 2016).



Teaching Mode Based on the Key Time Node Lecture

Traditional industrial design courses are mostly carried out in the form of combining design theory and design practice, and the form of “theory in the early stage + design practice in the later stage” is often adopted in class. This combination will often bring about a disconnection between theory and practice. When students do the post-design practice, they have no deep impressions and forget most of the theoretical knowledge in the early stage. The professional core courses of integrated innovation design education in this paper are taught in the form of “lectures at key points in time” in which the lectures with targeted theoretical knowledge are integrated into the design practice process at the corresponding points in time, thus greatly enhancing the effect of combining design theory and practice and avoiding the boring and lengthy theoretical lectures in the early-stage process. For example, in the teaching process of the User Research and Product Definition course, “design research methods” will be explained in the stage of the practical project when design research is needed so that students can immediately apply the theories and methods learned from the lectures in design research, thus improving the design theory. In this way, students can immediately apply the theories and methods learned in the lectures to design research, thus improving the combination of design theory and practice and enhancing students' innovative and entrepreneurial ability.




Principles and Criteria for Evaluating the Performance of Teaching Programs

As the professional core courses of integrated innovation design education mainly use students to form a team to complete the project, how to set up the learning assessment mechanism is related to whether it can motivate the team and individual learning enthusiasm. At the same time, course performance is also an important indicator to evaluate students' innovative and entrepreneurial ability.

The professional core course of integrated innovation design is generally evaluated by two teachers, and there are usually 30 students in each class. The specific calculation formula of each student's score is as follows:

[image: image]

Here, y represents the total score of the course, x1 represents the homework score, x2 represents the classroom performance score, and x3 represents the attendance score.

Course grades are mainly composed of student homework report grades and the classroom performance score and attendance grades, with their proportional relationship adjusted according to different course characteristics, often with the homework report grades occupying 70% of the total score of the course.

The specific types of students' homework reports are as follows. First, there is the part that reflects students' ability to find problems, analyze problems, and define products in the fuzzy early stage of innovative design. The submitted reports include user research and market research reports, product assignment, etc. Second, there is the part that reflects the students' interdisciplinary product innovation design ability. In the part of hardware product design, students are required to submit product design rendering, product disassembly drawing, product technical principle, and material structure analysis report, product ergonomics analysis, product use scenario analysis, etc. In the part of software product design, students are required to submit the function requirement list, information architecture, user interface design, etc. Third, there is the part that reflects students' innovative design ability of service system based on integrated thinking. Students are required to submit service system analysis, service design touchpoint analysis, stakeholder analysis, and other content. Fourth, there is the part that asks for reflection on the ability of students to create a new company. Students are required to submit product business model analysis, intellectual property application documents, company brand image design, and publicity packaging material design. Last, there is the part reflecting the students' teamwork ability. Students are required to submit a description of the tasks assigned by the team members when completing the course assignment.

The results of the homework report will take the difficulty of homework selected by each group of students into consideration. If the same course is composed of multiple different homework scores, it will also be weighted according to the difficulty, complexity of homework and the importance of the corresponding ability investigated, so as to get the final homework report results. Collaboration among group members is also important for the project, but because group members contribute differently to the project and attendance varies, the grades are not always the same for all members of the same group, and differentiated grades motivate the best group members and spur those who do not contribute as much, and motivate group members to participate in the project. The assessments of performance are usually discussed by the design professional teachers and enterprise tutors who undertake the task of class according to the homework report, attendance, and daily performance of each group so as to minimize the influence of teachers' personal preferences on the performances of the students.

Specific assignment and report grading criteria are as follows:

(1) Level A: The process is perfect and reasonable. The application of tools and methods is correct. The design result is innovative, feasible, and typical in terms of market potential. The team has excellent team reporting and communication skills. The report follows reasonable logic and has clear chapters and smooth sentences.

(2) Level B: The process is reasonable. The application of tools and methods is relatively correct. The design result is innovative, feasible, and typical in terms of market potential. The team shows good team reporting and communication skills. The report follows reasonable logic and has clear chapters and smooth sentences.

(3) Level C: The process is basically reasonable, and the application of tools and methods is basically correct. The innovation, feasibility, typicality, and market potential of the design result are moderate. The team shows good team reporting and communication skills. The logic of the report is basically reasonable, and the chapters and sentences are acceptable.

(4) Level D: The process is unreasonable. The application of tools and methods is improper. The innovation, feasibility, typicality, and market potential of the design results are at a relatively low level. The team shows ordinary team reporting and communication skills. There are problems in the report logic, chapters, and sentences.

(5) Level E: The process is seriously unreasonable, and serious problems exist in the application of tools and methods; The innovation, feasibility, typicality, and market potential of the design results are at a low level. The team shows poor team reporting and communication skills. There are serious problems in the report logic, chapters, and sentences.

The classroom performance is mainly evaluated by the teacher in combination with the students' classroom report, such as the language expression ability of the report, the enthusiasm of teamwork, the ability to solve problems, the ability of innovation and entrepreneurship, etc. due to the discipline characteristics of design major, the performance evaluation of this part is relatively subjective.

In terms of attendance results, generally, 10 instances of attendance will be carried out randomly in the classroom, and the attendance results will be calculated according to the attendance times of students.

The establishment of scientific and reasonable teaching curriculum performance assessment standards can greatly stimulate students' learning enthusiasm and systematically investigate the effect of students' innovative and entrepreneurial ability training.



The Practice and Effectiveness Verification of Integrated Innovation Design Education

Since the implementation of the integrated innovation design education in Jiangnan University in 2012, the practice has proved that the education theory and method effectively improve the innovation and entrepreneurship ability of undergraduates majoring in industrial design and product design. Since 2015, the integrated innovation design education, which was just a pilot in the early stage, has been gradually promoted in other majors (especially industrial design and product design majors) in the design school of Jiangnan University, such as the promotion of the core design courses like “User Research and Product Definition” and “Integrated Innovation Design” in other majors. By using the methods of statistical analysis and comparative research, according to the relevant data of the design school of Jiangnan University in recent 5 years, this paper concludes that the improvement of the innovation and entrepreneurship ability of students in the industrial design department, product design department and integrated innovation design experimental class of Jiangnan University can be reflected in three aspects.

First, the number of patent applications and authorizations are important reference values to reflect the innovation ability of teachers and students. According to the data provided by the scientific research office of the design school of Jiangnan University, the number and quality of patents applications and authorizations obtained by teachers and students in the industrial design department, product design department, and integrated innovation experimental class have been on a rising trend in the past 5 years (as shown in Figure 4). In 2016, they obtained 24 utility model patents, 0 invention patents, and 1 invention patent application. In 2017, they obtained 18 utility model patents, 1 invention patent, and 9 invention patent applications. In 2018, there were 59 utility model patents, 3 invention patents were authorized, and 28 invention patents were applied. In 2019, there were 59 utility model patents, 0 invention patents were authorized, and 17 invention applications were applied. In 2020, there were 64 utility model patents, 6 invention patents were authorized, and 19 invention patents and 2 international invention patents were applied. It can be seen that in the past 5 years, the number of patents has been increasing, especially the number of invention patent authorization and applications reflecting innovation ability has increased rapidly, and there was an international invention patent application in 2020. This proves to a certain extent that the innovation ability of students and teachers of the industrial design department, product design department, and integrated innovation design experimental class in Jiangnan University has improved.


[image: Figure 4]
FIGURE 4. Statistical chart of patent application and authorization.


Second, the graduates of the industrial design department, product design department, and the integrated innovation design experimental class are very popular with enterprises. Many students got jobs in Tencent, Haier, and other large enterprises to engage in product design, interactive design, and other innovative design work. In addition, they also won the IDEA international design award in the United States, the iF design and Red Dot design awards in Germany, the Guangbao design award in Taiwan, the Asian design year award, and other international high-level design awards. The students of the industrial design department, product design department, and the integrated innovation design experimental class actively participate in the innovation and entrepreneurship project of Jiangnan University, which also reflects that the students have high enthusiasm for innovation and entrepreneurship. For example, in 2019, the teachers of the industrial design department, product design department, and integrated innovation design experimental class led students to obtain 14 items of Jiangnan University Students' Innovation Training Program projects. A total of 56 students participated in these projects, including four national projects and two provincial projects. A total of 22 academic papers or research reports were published, and three utility model patents and one appearance patent were granted. In 2020, they got seven projects of the Jiangnan University student innovation training program. A total of 28 students participated in the projects. Of these, five were awarded provincial key projects. The main reason for the reduction in the number of projects in 2020 was the new Coronavirus epidemic. These projects are currently in progress. In 2021, they got 15 innovation and entrepreneurship projects from Jiangnan University. A total of 60 students participated in these projects, and these projects are also in progress.

Third, among these students, there are also some successful cases of outstanding performance in innovation and entrepreneurship. For example, the children's hand sanitizer equipment developed by Wang Huandong from the experimental class of integrated innovation design in Jiangnan University in the course of “Product and Service Development” shows strong innovation. The children's hand sanitizer equipment was adopted by China Shandong Liangfu Pharmaceutical Co., Ltd., paid 50,000 Yuan for its intellectual property rights, and reached a cooperation agreement. The research on Tesla electric vehicle in the course of “User Research and Product Definition” by the students of the integrated innovation design experimental class of Jiangnan University has been highly praised by Tesla, and their homework video on Tesla attribution analysis has been uploaded to the official website of Tesla.




DISCUSSION


Advantages and Disadvantages of Innovation and Entrepreneurship of Industrial Design Talents

The industrial design profession grows with the development of the industrial economy, which also determines that its professional development direction is closely related to the development of the industrial economy (Cao et al., 2019). The design objects of industrial design majors, from the initial product appearance design to the product functional structure design and to the current intelligent product design, the cultivation of talents always follows the development direction of the industrial economy. Industrial design talents have received systematic design thinking and design method training and have certain design innovation abilities. Therefore, industrial design professionals have certain advantages of innovation and entrepreneurship. However, there are also some disadvantages (Guo, 2018). These disadvantages cause the problems of the low success rate of innovation and entrepreneurship of industrial design talents. For example, industrial design talents do not have a deep enough understanding of knowledge and research methods related to users, markets, and business, resulting in the inability to truly access the core pain points of users and the lack of in-depth understanding of market trends, thus failing to discover the direction of product innovation with commercial value (Xia, 2019). Industrial design talents do not have deep enough knowledge about engineering technology, resulting in innovative design concepts not being better manufactured by mass production, and they are inexperienced in enterprise management and intellectual property protection so as to become a barrier for them to carry out successful innovation and entrepreneurship. Based on the above analysis, industrial design talents, as an important component force of China's innovation and entrepreneurship, have received strong support from the government and industry, which is also an important trend for the future development of the economy and society. How to enhance the integration and innovation ability of industrial design talents so that industrial design talents have the ability to integrate the knowledge of engineering technology, business, management, and other disciplines to conduct innovation and entrepreneurship is an important research direction, and it is also an important goal of industrial design talents training (Yuan, 2018; Sun, 2020).



The Necessity of Innovation and Entrepreneurship Research Based on Integrated Innovation Design

Integrated innovation design, compared with the traditional industrial design, places emphasis on discipline overlapping and integration ability, emphasis on design thinking as the main line, integration of related subjects such as engineering, business, market to build a product and service innovation development system. The integrated innovation design education is a very effective education model for cultivating the innovative and entrepreneurial ability of design talents. The current research on integrated innovation design at home and abroad has two main research results. First, an integrated innovation design about product and design development, such as for automotive design (Xiao, 2017; Xiao et al., 2020), leather products (Sun, 2020), emphasizes the integration of design, the engineering and business discipline teams based on the overall process of product development for overall product innovation and development with the aim of achieving a more optimized product design and development process and higher quality design output. Second, research and practice on teaching methods and teaching models of design disciplines based on integrated innovation design, such as visual communication (Wang and Zhang, 2017), product design (Zhu, 2016; Qiu, 2018; Chen and Yu, 2020), etc., and research on integrated innovation design education have been conducted for the integrated innovation education model and methodological system of undergraduate students in these majors. Existing research on integrating innovation design education in the development of innovation and entrepreneurship of industrial design talents is still insufficient. Therefore, this research carries out the corresponding research according to the innovative and entrepreneurial ability demands of industrial design talents to make up for the lack of existing research.

Integrated innovation design has advantages over traditional industrial design education models for the cultivation of design talents' innovation and entrepreneurship. Integrated innovation design education emphasizes interdisciplinary and multidisciplinary integration and teamwork, and it provides systematic learning and practical training in user research, market research, and product definition in the early stage of design. In addition, it provides a business model design, intellectual property protection, and design management in the late stage of product design development, which can systematically enhance the innovative and entrepreneurial ability of design talents.




CONCLUSION

This paper defines the concept of integrated innovation design, aiming to improve the innovative and entrepreneurial ability of design talents from the perspective of education. This study aims to train industrial design talents' ability to bring ideas to the market. It studies and gives specific solutions to teaching objectives, teaching contents, teaching methods and modes, curriculum performance assessment, making theoretical and practical contributions to the cultivation of innovative and entrepreneurial ability of design talents. The innovation ability of industrial design talents is reflected in the ability to create, define, discover, and leverage opportunities. Its procedures include idea conception and successful product development with the goal of enabling the company to bring new products to market. The development of products, services, and solutions forms the core of a company's competitive strategy. In terms of the training target setting, according to the knowledge and ability elements necessary for the establishment of a new company by the industrial design professionals, the goal and orientation combining the design ability of the students with the cultivation of innovative and entrepreneurial ability are set.

In terms of teaching content, the knowledge needed by the talents of industrial design, especially to create a new company, correspond with practical opportunities required by the enterprises, such as market research, user research, intellectual property protection, brand design, and teamwork, are set systematically. In terms of teaching modes and methods, the double teacher teaching mode is adopted, and the effective integration of professional theoretical learning and entrepreneurial practice is emphasized. The team cooperation, research, and design practice based on the real enterprise design project is also given priority, which improves the ability of team cooperation and project communication needed by the design talents to start their business. The principles and standards of performance assessment are set scientifically and reasonably, which inspire the students to learn and scientifically assess the effectiveness of the cultivation of students' innovative and entrepreneurial ability.

The feasibility of future research is as follows. On the one hand, this study mainly analyzes the innovative and entrepreneurial ability training of industrial design talents based on integrated innovation design. For other relevant majors, such as digital media, visual communication, and environmental art design, further research is needed. On the other hand, this study aims at the research on the cultivation of innovative and entrepreneurial ability of industrial design talents through integrated innovation and design education. It is necessary to track the observation and assessment of long-term innovation and entrepreneurship effect of industrial design majors who have received this training system and adjust and improve the long-term training mode according to the assessment results. That is also the direction of our continuous efforts in the future.
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A time series model is designed based on the backpropagation neural network to further optimize the innovation and development of new ventures. The specific situation of two factors is primarily analyzed as follows: the supply and demand ratio of enterprise talents and the state of entrepreneurship in the development of new ventures. The results show that the potential demand of future enterprises for big data talents can be obtained by fitting prediction sequences. Based on the Backpropagation–Autoregressive Integrated Moving Average model, the post modeling and prediction are carried out, and the coefficient 0.6235 is obtained by substituting the equation of Pearson's correlation coefficient. The analysis results suggest that the matching needs to be strengthened between the cultivation of innovative talents in universities and the demand trend of big data-related positions in enterprises. Moreover, there is a mismatch between the cultivation of innovative talents and the demand for innovative talents. Meanwhile, the mental health level of young entrepreneurs is concerned. The mental health status of young entrepreneurs is compared with the national norm data through the questionnaire survey and statistical data analysis. The results reveal that the mental health level of young entrepreneurs is significantly lower than that of the national norm, and the proportion of anxiety and depression is 29.4% and 27.5%, respectively. Considering the professional characteristics and competitive environment of young entrepreneurs, busy work and the multiple missions given by society to entrepreneurs are the major reasons for their pressure, and mental health problems are serious.

Keywords: innovative talents cultivation, time series analysis, higher education, mental health level, young entrepreneurs


INTRODUCTION

The arrival of a knowledge-based society has promoted the reform of economic development mode, and the driving force led by innovation has become the key to a new round of international competition. Innovation is related to the development of national strategy. The driving force to enhance the national innovation ability lies in deepening the reform of innovation and entrepreneurship education in universities and cultivating innovative and entrepreneurial talents (Lu and Xue, 2017). The cultivation of innovation and entrepreneurship education talents aims to cultivate innovative entrepreneurs through the innovation of entrepreneurship education and injects innovative vitality into the country, economy, employment, and other social development. Innovation and entrepreneurship is the key to success in the international competition of knowledge society (Zhou and Tian, 2019). Developing innovation and entrepreneurship education and cultivating innovative enterprise talents are not only the developmental trend of higher education in the world but also the internal generating force for implementing the innovation-driven strategy, building an innovative country, and developing an entrepreneurial economy in China. Entrepreneurial economy is not only the internal requirement of optimization and adjustment of industrial structure but also the main driving factor to promote the economic growth (Xi et al., 2020), which is essentially a kind of entrepreneur economy. Entrepreneurship and entrepreneurial activities are its core production factors, and innovation is its norm. Especially, small and medium-sized enterprises (SMEs), as the source power, play an important role in the entrepreneurial economy. SMEs account for a high proportion of the current economic development of all countries in the world and are known as “machines for creating jobs.” The new strength of entrepreneurs of SMEs comes from young entrepreneurs, who receive systematic entrepreneurship education in higher education to help start-ups (Jin and Liao, 2017). Wu and Wu (2017, 2019) showed that with the acceleration of social development, the research on entrepreneurship was gradually increasing, and there were booming studies on innovation and entrepreneurship. Wu et al. (2019) fully illustrated the importance of innovation and entrepreneurship education and entrepreneurship to social and economic development. Besides, Wu et al. (2018) also fully explained the significance of innovation and entrepreneurship courses for college students.

At present, China is popularizing higher education. The continuous growth of the number of college graduates and the shortage of jobs have brought huge social employment pressure. As a whole, labor demand is still more than supply in the employment market, showing a tense situation. Innovation and entrepreneurship education aims to change the passive concept of employment of students into active, create new jobs, close the relationship between enterprises and universities, and promote the transformation of scientific and technological achievements (Ding, 2017). Therefore, how to cultivate top-notch innovative talents to adapt to the new era has become a major issue in the process of education construction. With the acceleration of a new round of scientific and technological revolution and industrial change, the whole society has higher requirements for talents, especially top-notch innovative talents (Linton and Klinton, 2019). In order to meet the new needs of social development in the new era for top-notch innovative talents, the innovation ability and practical ability of college students need to be further strengthened. However, compared with enterprises, research universities lag behind in frontier knowledge acquisition and new technology application; meanwhile, knowledge transfer itself does not mean that innovation and practical ability of students will be generated (Kickul et al., 2018; Hasan et al., 2019). Therefore, to overcome the limitations of universities in talent cultivation, it is more urgent and necessary for enterprises to participate in cultivating top-notch innovative talents (Huang, 2020). Wu et al. also further explained that employee innovation was of great significance for enterprises, and employee innovation performance could effectively promote the healthy development of enterprises. However, in China, for a long time, universities are the main or even the only subject of talent cultivation, while enterprises are market-oriented economic entities. Most enterprises are still on the demand side for talents, so it is difficult to bring talent cultivation into their career fields (Weichen, 2020). Therefore, if the main role of talent cultivation of enterprises is effectively played to promote the transformation of enterprises from talent demand to talent supply and demand, it will help to promote the all-round integration of talent cultivation supply and industry demand in structure, quality, and level, thereby improving the quality of cultivating top-notch innovative talent (Chen, 2019).

Based on the above background, a comparative study is made on the cultivation scheme of innovative talents in universities and the demand characteristics of enterprises for innovative talents, and the cultivation of innovative talents in higher education is explored from the perspective of talent demand. Meanwhile, the mental health of young entrepreneurs is concerned, to provide a reference for the reform of cultivation mode of innovative talents in universities. The algorithm related to artificial intelligence is applied to the cultivation of innovation and entrepreneurship talents in colleges, which has strong innovation in methods. Besides, this exploration has significant application value and practical significance, which is suitable for the needs of the era of big data at this stage (Kong and Zhao, 2020; Deng et al., 2021).

Under the above background, the enterprise demand and talent model are designed based on the related concepts of backpropagation neural network (BPNN). Meanwhile, the research on the mental health of entrepreneurs aims to analyze the specific status of factors closely related to the development of enterprises and promote the healthy, stable, and orderly development of enterprises (Li and Cao, 2020; Yin et al., 2020).



METHODS


The Matching Problem Between Enterprise Talent Demand and College Talent Cultivation

The new industry brings new information age and changes the demand for talents in this field. It is a major test for contemporary educators to meet the needs of new high-quality information technology talents in the new normal society under “innovation-driven” and promote the deep integration of education and enterprises (Beiping et al., 2019). As the main institutions of high-end talent education and cultivation, universities need to integrate resources as soon as possible, adjust the specialty setting and structure as needed, and reform the cultivation scheme, thus meeting the requirements of the society in the era of big data for cultivating new big data talents. Enterprises have higher and higher requirements for all aspects of the quality of the unemployed. The real-time position data of the recruitment platform, as the embodiment of the demand of enterprise for job seekers, can provide data support for establishing a college cultivation policy.

According to the existing data, a certain number of scholars in China and foreign countries have done relevant studies on the matching degree between specialty setting and work of graduates. Pratt et al. discussed that the employment direction of graduates did not match their major (Pratt et al., 2019); Barry conducted a career evaluation questionnaire on college graduates, multiplied the evaluation results of each dimension of the job seeker with the weight of the evaluation dimension to get the final score, and finally judged the fit degree between the job seeker and the post through the score (Barry, 2021); Wehman et al. (2018) investigated the employment matching degree of college students in recent 5 years from multiple dimensions through the questionnaire of the job matching degree of the major of the college graduates and initial employment; Assari (2019) obtained the contradiction between the talent cultivation setting and the employment matching degree theoretically and put forward some suggestions for the problem of college major setting. Throughout the research resources of talent cultivation in universities and employment matching degrees, the traditional way of questionnaire or theoretical way of industrial structure analysis are mostly used, while there are still few research methods of modeling and quantifying post data based on data mining. However, the existing resources in China and foreign countries show that data quantification contributes to analyzing employment status and trend research.

With the popularity of the Internet, more and more enterprises release their recruitment information through the recruitment network platform. The emergence of online recruitment can effectively solve the limitations of existing data statistics, which is also the information channel that can best reflect the market demand for talents; recruitment information is concentrated on the Internet, which is characterized by a large amount of data, so it is difficult to accurately obtain effective intelligence only by the search engine (Shuzhen, 2019). In view of the above problems, based on the improved time series method suitable for the era of big data, the demand trend of big data jobs is predicted by integrating the data of the online recruitment platform. Moreover, based on the developmental trend of the new information society, from the perspective of the combination of data and theory, the major matching degree of talents in universities is studied. It aims to accurately understand the characteristics of market demand and provide countermeasures and suggestions for talent cultivation and curriculum setting in universities.



Time Series Model for Enterprise Talent Demand

The talent demand series of enterprises is greatly influenced by time and has certain regularity. The time series model method or the corresponding combination model is often used for model construction and prediction analysis (Salgotra et al., 2020). Time series refers to that with certain quantity, the same statistical index, and arranged in time developmental order; the time series analysis can quantitatively reveal the development and change of a phenomenon through the dynamic data processing method of random process and mathematical statistics, providing the support for users to solve practical problems; the core of time series analysis method prediction lies in mining a certain rule from the changing data over time and using it to estimate the data of a certain time in the future (Picoli et al., 2018). Time series model prediction is easy to use and has high short-term prediction accuracy, which can use historical data to predict the future. The time series model whose mean and variance do not change significantly in a certain period of time is called the stationary time series model. Stationary time series strictly eliminate periodic changes and usually achieve prediction through establishing a linear model (Yang and Liu, 2019).

Simple stationary time series mainly include AR(p), MA(q), and ARMA(p, q) models, and nonstationary time series include Autoregressive Integrated Moving Average (ARIMA) models.

In practice, the time series obtained are often nonstationary, so the ARIMA model is more commonly used to solve the practical problems of nonstationary series. In essence, it increases the difference times based on the ARMA model (Schultzberg and Muthén, 2018). The commonly used difference is calculated as follows (1):
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where δ is the residual and u is the mean of time series.

The difference operator is as follows:
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Set:
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The value Wt at time t is calculated as follows (6):

[image: image]

p is the autoregressive order and q is the moving average order.

Auto-correlation function (ACF) and part auto-correlation function (PACF) are used to identify the order of the model. ACF describes the linear correlation between the current observation value and its past time value. The autocorrelation coefficient p(k) is expressed as follows (7):

[image: image]

where r(k) is the variance and k is the delay of time series.

In order to eliminate the influence of p(k) doping other variables, PACF is used to judge and describe the linear correlation of the sequence observations under the condition of eliminating the interference of intermediate observations, defined as follows (8):

[image: image]

If the time series {Yt, t = 1, 2, …} is periodic, it is necessary to make a periodic difference for {Yt}. The specific steps are as follows:
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The stationary sequence {Xt} is obtained by D times the periodic difference of {Yt}.

[image: image]

Then, the model expression changes to
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Among them,
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The model is generally expressed as follows (15):

[image: image]

where φ(B) is the autoregressive characteristic polynomial of {Yt}, Θ(B) is the seasonal moving average characteristic polynomial, εt is the residual, B is the delay operator, and p is the order of seasonal regression.



Combination of BPNN and Time Series Model

The neural network is a data processing model based on the enlightenment of the human neural system. A single neuron is an essential element of the artificial neural network, which is designed according to biological brain neurons. The simplest neuron is composed of multiple inputs and one output (Ruan et al., 2020), as shown in Figure 1. Neural networks adjust their own structure according to the external information and process the original data by using the weights between neural networks because they can make nonlinear processing and parallel computing (Li et al., 2020).


[image: Figure 1]
FIGURE 1. Structure of a simple neuron.


Backpropagation neural network is a one-way neural network with three layers, namely, input layer, hidden layer, and output layer. BPNN is widely used in data processing, face recognition, fitting function, and prediction (Zhang et al., 2020). BPNN minimizes the error between the predicted value and real value. In general, the error revision of the neural network is carried out by learning and modifying the weights and thresholds of neurons until the iteration is stopped or the error reaches the preset goal (Li et al., 2020). The basic structure of BPNN mainly includes the following parts (Figure 2).


[image: Figure 2]
FIGURE 2. Structure diagram of back propagation neural network.


Input vector is

[image: image]

Output vector is
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The output vector of the hidden layer is

[image: image]

The connection weight matrix from the input layer to the hidden layer is

[image: image]

The connection weight matrix from the hidden layer to the output layer is

[image: image]
 

Structure of BP–ARIMA Model

The basic principles of the combination model are to combine a few different single prediction models or some information provided by several single factors in a certain way to get a more integrated and credible model. It will make the single model complementary to each other and improve the prediction accuracy of the model, making the prediction result more ideal (Liu et al., 2020).

A new combination prediction model is established, which contains the advantages of multiple single prediction models. Some scholars have proposed ARIMA, neural network combination model, in recruitment demand data prediction and achieved good prediction results. The ARIMA model can make up for seasonal errors and is suitable for the research of recruitment data. However, the BP–ARIMA model has not been used in the research at present. The research is feasible and advanced.

A three-layer BPNN cultivation includes the following four parts.

(1) Network initialization, sample X input, and desired Y output.

For the sample input sequence and the sample expected value output sequence, the network input layer endpoint is set as n, and the output layer endpoint is set as m. The number of hidden layer nodes l is calculated as follows (21):

[image: image]

In equation (21), 1 ≤ d ≤ 10.

(2) Calculation of the hidden layer and the output layer. The weight of each layer is connected with the threshold, and the hidden layer is calculated by the input signal of the input layer.

[image: image]

The output layer is calculated as follows (23):

[image: image]

(3) Error calculation and adjustment of weight and threshold. The initial weight and threshold are adjusted by the error value.

[image: image]

(4) The global error is obtained by forward propagation and backpropagation.

[image: image]
 

Data Acquisition of Enterprise Innovative Talent Based on the Improved Model

Enterprise recruitment demand is affected by many factors. To explore the status quo of the matching between big data job demand of enterprise and college talent cultivation, first, python is used to obtain and preprocess the data of enterprise job demand, and the improved BP–ARIMA model suitable for this scenario is used for modeling; it provides data support for the investigation of demand status and trend of enterprises.

Most of the existing research data come from the web pages of major online recruitment platforms, which contain the requirements of enterprises for job seekers in all aspects of skills. However, for the recruitment information that existed on the web pages, most of the requirements for job seekers are semi-structured or unstructured text information. Based on python language, the job information in the recruitment website is crawled, and the data are obtained, including the job name, recruitment company name, salary, company address, education requirements, and experience requirements of all kinds of current positions on the website. After crawling, the original data may be incomplete or abnormal, so it is necessary to preprocess the initial data. The data of the website post demand table obtained are relatively regular, and it only needs to clean up and sort out the data.

For the time series that need to build a time series model, the actual input series are often nonstationary time series. If the time series analysis is directly used for modeling and fitting, it will easily lead to a pseudo regression phenomenon. At this time, it is necessary to transform the nonstationary time series into stationary time series according to the scatter plot, data transformation, and difference operation of time series; in practice, the truncation or tailing of autocorrelation graph and partial autocorrelation graph are often used to determine the stability of the sequence, and the difference operation is used to process the sequence. The augmented Dickey–Fuller test method is used to test the stationarity of time series. It is assumed that time series have unit roots. If the sequence is a stationary time series, the test results show that the statistics are significantly <1, 5, and 10% confidence critical values, which will be very close to 0. If the above conditions are not satisfied, the sequence is judged to be nonstationary time series. After testing, the time series model data met the requirements of the stationarity test.



Construction of Prediction Model for Enterprise Innovative Talent Demand

After the difference times are determined, it is necessary to determine the order of the AR model and MA model in the ARIMA model, as well as the value of seasonal parameters. At this time, it is necessary to identify the model and estimate the parameters. Then, ARIMA model checking can be carried out (Qiu et al., 2021). The sequence formed by the time series autocorrelation function of xt lagging 1 period is represented as xt−1, and the sequence lagging 2 periods is represented as xt−2. The interdependence degree rk between two data points with phase k difference in the sequence is expressed as follows (26):
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The sequence average [image: image] is calculated as follows (27):
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Then,
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For the seasonal model with a period of 12, the trend components are decomposed into trend, seasonal, and residuals. The model is defined as follows:

[image: image]

where Tt is the trend feature of the series, St is the seasonal feature of the series, and εt is the steady-state noise feature of the series.
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where ηt represents the white noise process with variance [image: image] and mean value 0; ξt indicates the white noise process with variance [image: image] and mean value 0; εt stands for the white noise process with variance [image: image] and mean value 0; β is a constant.

The above model can be simplified as follows:
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Then, the difference sequence is expressed as follows:

[image: image]

In this case, the auto-covariance of the sequence is expressed as follows:
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Among them, ρ1, ρ11, ρ12, and ρ13 are autocorrelation coefficients.

Therefore, the operation of separating the seasonal trend can be performed on the time series, and the function addition model is used to separate the time series data into the trend, seasonal, and residuals.

For the time series model, the more the cultivation data are the higher the accuracy of the model is. For the model with few parameters, BIC measurement is generally chosen. BIC measurement criterion is the Bayesian information criterion, which uses subjective probability to estimate some unknown states in the model. Using the Bayesian equation, the probability of occurrence is transformed into a posteriori probability and modified. Finally, the optimal decision can be made according to the expected value and modified probability (Yu et al., 2021).

For the maximum model Mi with the given data, the posterior probability is defined as follows:

[image: image]

where P(y1, …, yn|Mi) is the edge probability of the model and P(Mi) is the fixed value. Then, the maximum posterior probability is equivalent to the edge probability of the maximum model.

[image: image]

θi is the parameter vector, δi(θi) is the probability distribution, and L is the likelihood function.

There are three ways to predict the model as follows: difference equation method, summation method, and weighted average method. The prediction of the seasonal model is directly calculated by the difference equation method, which is simple and easy to operate. Therefore, the difference equation is directly expressed as follows:

[image: image]

On the premise of data fitting, the model with parameter estimation is used to predict the future situation of the series.

The above prediction methods are robust to moderate changes of parameter values. With the fitting and iterative prediction of the predicted value and the real value of the data many times, the accuracy will be higher with the progress of the prediction. Python is used to build neural network modules. Based on the network cultivation time cost, network hardware application cost, and other factors, after repeated testing and cross-evaluation of the error, the first-to-fourth order difference data of the residual sequence are taken as the input variable, and the residual sequence is taken as the output variable. The hidden node is set to 8 and the output node is set to 1.



Enterprise Talent Demand and College Cultivation Mode

The influencing factors of education development are complex, which not only rely on the internal factors of education policy but also are affected by the external factors of the education development environment. How to cultivate a group of elite talents that enterprises really need is the primary task of education development. The talent cultivation policy of universities is closely related to the recruitment needs of enterprises and the local education development environment. The current situation and trend of market demand for talents are obtained through the combination model of “time series + neural network,” and it is taken as the internal factor of education development with the trend matching research of big data specialty setting in universities. The newly increased situation of big data major in each province is regarded as the external factor of the education environment. With the two evaluation results as the reference factors of educational resources allocation reform in Jiangsu Province, countermeasures and suggestions are put forward for promoting the optimization and sustainable development of educational resources (Feng and Chen, 2020).

Research is conducted based on the Lorenz curve, and the Gini coefficient is calculated to quantitatively describe the matching degree between the newly increased situation of big data major in each province and the education level of local universities. x represents the cumulative percentage of the number of universities in the region, and y denotes the new incremental percentage of the corresponding big data major. B stands for the area under the actual distribution curve, and A means the difference between the area under the theoretical fairness curve and the area under B. Figure 3 shows a Lorentz curve of specialty setting and education level of regional universities.


[image: Figure 3]
FIGURE 3. Lorenz curve analysis of educational resources and talent cultivation in universities.


If the number of groups is n and the number of innovative talents cultivation majors in each group is Yi, the area calculation equation P of each group is as follows:
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When the number of groups is n,
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Then,
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Finally, (48) can be obtained as follows:

[image: image]

The matching coefficient G is valued between 0 and 1. The closer the coefficient is to 1 the worse the matching degree is, that is, the higher the matching degree between the regional professional allocation and its education level is; on the contrary, the closer the coefficient is to 0, the better the matching degree is.

Pearson's correlation coefficient is used to study the correlation matching degree between the number of innovative talents in universities and the trend of demand of enterprises for innovative talents. The number of innovative talents cultivation and the trend of demand in the corresponding years of enterprises are taken as variable indexes; Pearson's correlation coefficient requires that the variable is continuous, and the year is taken as the time variable of the variable index, which can be regarded as a continuous variable; the change of the number of specialty settings in universities is determined by the ministry of education and the relevant national policies every year, while the demand for talents in enterprises comes from the market demand so that the variables are independent of each other, which conforms to the constraints of the model. Considering that universities need to train talents for 4 years, the number of innovative talents in 2015 is evaluated according to the demand of enterprises in 2020. The corresponding relationship of other year variables is the same. The number of innovative talents cultivation in universities from 2015 to 2020 corresponds to the number of recruitment predicted by the demand of enterprises from 2020 to 2025.



Design and Reliability and Validity Test of Entrepreneur Mental Scale

The demand for enterprise talents will exert a certain impact on the enterprise, and the mental health of entrepreneurs is also a crucial factor affecting the development of enterprises. As the social rhythm is accelerated, young entrepreneurs are facing intense work and life pressure and various stressful events, and they are one of the highly stressed groups. Due to the particularity of the nature of the work, entrepreneurs are the group with a high incidence of psychological diseases. To evaluate the mental health of young entrepreneurs, the self-rating scale is mainly used to measure the level of individual mental health. Symptom checklist 90 (SCL-90) is the most commonly used tool in the mental health survey of Chinese entrepreneurs. Xia et al. (2021) analyzed the entrepreneurship of 6,108 employees and 2,075 entrepreneurs from 29 cities in different provinces of China. With this study as a reference standard, the differences between the study area and national average levels are compared. Through empirical research, young entrepreneurs in Shanghai are taken as the research object, including Internet and e-commerce, financial industry, education and cultivation, computer communication, and other industries which are emerging and developing rapidly, with significant characteristics of the times and high public awareness. Totally, 168 private enterprises are involved, and the selected respondents are mainly the top managers of various enterprises. SCL-90 developed by Derogatis is widely used in clinical and scientific research of mental health. The scale has 10 dimensions as follows: somatization, depression, hostility, terror, paranoia, anxiety, obsessive-compulsive symptoms, interpersonal sensitivity, mental illness, and others. The subjects are measured with SCL-90. There are 90 items, with a five-point scale from 1 “asymptomatic” to 5 “severe.” The homogeneity reliability of SCL-90 is 0.97, and that of each subscale is more than 0.69; the test–retest reliability is more than 0.7, and the content validity and structure validity are also good. In the form of a paper questionnaire, a total of 180 questionnaires are distributed and 165 are recovered. After screening, a total of 17 invalid questionnaires (missing questionnaires and blank questions) are eliminated, 148 valid questionnaires are obtained, and the effective questionnaire recovery rate is 89.7%. SPSS25.0 software (SPSS Inc., Chicago) is used to analyze the data collected.




RESULTS AND DISCUSSION


Evaluation Results of Enterprise Talent Demand Model

The three steps of time series modeling are as follows: model establishment, parameter estimation, and model verification. Model verification is as important as model establishment and parameter estimation in time series modeling. After parameter estimation, hypothesis testing is needed to test the adaptability of the sequence to the ARIMA model. SPSS software is used to test the normality of the sequence, and “standardized residual histogram” is used to judge the residual distribution. If the residuals are normally distributed, the histogram of the normal curve is obtained as shown in Figure 4, and the standard p–p diagram reflects the normal distribution (Figure 5). The p–p diagram can directly detect the positive distribution of sample data by drawing the scatter of cumulative probability of variables corresponding to the cumulative probability of theoretical distribution.


[image: Figure 4]
FIGURE 4. Histogram of normal curve.



[image: Figure 5]
FIGURE 5. Standard p–p diagram.


In the histogram of the normal curve shown in Figure 4, the curve is bell-shaped distribution, which conforms to normal distribution. The research results are in line with the research expectations, so the follow-up analysis and prediction can be carried out. In the normal probability diagram shown in Figure 5, the data points are distributed near the straight line, and the extreme value is located on the straight line. Therefore, the error term of the ARIMA model cannot refuse the assumption of normality, and the time series model has high parameter setting accuracy.



Analysis of the Prediction Results of Enterprise Talent Demand Model

In order to show the prediction results of the BP–ARIMA combination model more intuitively, it is necessary to introduce analysis indexes to evaluate the prediction results, to test the reliability and adaptability of the model. Root mean square error (RMSE) is used as the evaluation index of the performance of the enterprise demand prediction model. RMSE is defined as the sum of the squares of the error between the fitting value and the true value and the square root of the ratio of the number of observations n. The smaller the value is the higher the prediction accuracy of the model is.

[image: image]

where Xo,i is the original value, Xm,i is the predicted value, and n is the data length.

The real value of demand and model fitting value of big data post is substituted into the equation, the RMSE index value is 6.374, and the model error is small, that is, the model has a better prediction effect and achieves the expected effect. The BP–ARIMA network model is used to forecast the demand in the next year, and the trend chart of the output of the predicted value is obtained (Figure 6).


[image: Figure 6]
FIGURE 6. Trend forecast results.


Figure 6 shows that the results are consistent with those of the previous model and has good fitting effect. The potential demand of enterprises for big data talents in universities in the future can be obtained by fitting the prediction sequence. Based on the BP–ARIMA combination model, post modeling and prediction can provide data support for the research on the change and trend of talent demand in the field and provide a decision-making basis for a higher matching degree of talent cultivation.



Analysis on the Matching Between Enterprise Talent Demand and College Talent

The BP–ARIMA combination model is used to predict the talent demand of big data-related enterprises in the next 4 years through recursive prediction. SPSS software is used to draw the scatter diagram of college specialty settings and enterprise demand (Figure 7).


[image: Figure 7]
FIGURE 7. Scattered chart of the number of talents cultivated in universities and the number of talent demand of enterprises.


Figure 7 reflects that the scatter chart of college specialty setting and enterprise demand tends to be a straight line, and the sequence has an obvious correlation. At present, the relationship between the two is further quantified by using the Pearson's correlation coefficient method. The results of the correlation coefficient are between 0 and 1. The results show that the Pearson's correlation coefficient is 0.6235. There is a positive correlation between the observed values X and Y, and the correlation degree between them is medium, that is, the matching degree between the cultivation of innovative talents in universities and the trend of demand for big data-related jobs needs to be strengthened. In order to meet the needs of big data-related posts in the future and further output talents in line with the enterprise, the professional cultivation program can be appropriately optimized.



Analysis Results of the Mental Health of Young Entrepreneurs

The SCL-90 scale is used to investigate the work and life status of young entrepreneurs and the overall level of mental health. Figure 8 shows the result of the data analysis.


[image: Figure 8]
FIGURE 8. Comparison between the mental health level of young entrepreneurs and the national norm.


The national norm is N = 1060. The total average score and factor scores of the SCL-90 scale of mental health of the new generation private entrepreneurs are significantly higher than that of the national norm (p < 0.01). It indicates that the mental health level of the new generation of private entrepreneurs is lower than that of the national norm (Tian et al., 2020).

Any factor score of SCL-90 > 2 is used as a positive detection index of mental health problems. According to this index, the number of positive people is 84 in this survey, and the positive detection rate is 56.7%. Figure 9 shows the number and proportion of SCL-90 positive people.


[image: Figure 9]
FIGURE 9. Number of SCL-90 positive young entrepreneurs.


The results of SCL-90 show that the positive rate of mental health symptoms is 56.7% in the survey of 168 young private entrepreneurs in the effective sample. The subjects with positive depression and anxiety account for 27.5% and 29.4% in total, respectively. It suggests that there is a high level of depression and anxiety in young entrepreneurs. Compared with the national norm, the mental health level of young entrepreneurs is significantly lower than the national norm, and the mental health problems are generally serious.

In view of the above situation, the mental health of young entrepreneurs needs to be focused on promoting the healthy development of the mental health of young entrepreneurs.




CONCLUSION

The matching analysis based on Pearson's correlation coefficient is carried out between it and the corresponding professional settings in universities. The conclusion is that on the whole, the mental health level of young entrepreneurs is lower than the national norm, and there is a high proportion of depression and anxiety. Considering the professional characteristics and competitive environment of young entrepreneurs, busy work and multiple missions given by society become the main sources of pressure. Therefore, in higher education, it is necessary to emphasize and strengthen the cultivation of psychological quality and mental health of talents, actively guide innovative talents to understand their own mental health, and pay attention to prevent the occurrence of mental health problems. However, due to the limitations, there are few young entrepreneurs studied and no long-term follow-up investigation on the objects. Hence, the follow-up study will further deepen the scope, establish a long-term survey of the psychological condition of young entrepreneurs, and provide more sufficient information for the related research of the psychological health of entrepreneurs.
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This study aimed to investigate the direct influence of entrepreneurial education, entrepreneurial mindset, and creativity on the entrepreneurial intention with the indirect role of entrepreneurial self-efficacy. This study applied the structural equation model technique using AMOS software to verify the hypothesis relationships. This study collected self-administered survey data from 365 university students of Jiangsu and Zhejiang province of China. The findings indicated that entrepreneurial education, entrepreneurial mindset, and creativity have a positive and significant influence on entrepreneurial intention. Moreover, results revealed that entrepreneurial self-efficacy partially mediates in the relationship between entrepreneurial education, entrepreneurial mindset, and creativity on entrepreneurial intention. Further implications and limitations are also discussed in this article.
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INTRODUCTION

The topic of entrepreneurship has received extensive attention among researchers over the past decades (Wadhwani et al., 2020). Entrepreneurship has become a dominant issue in developed and under-developed nations as well because it develops efforts in improving the economic welfare of the nation (Värlander et al., 2020; Yi, 2020). Entrepreneurship improves the economic and social growth of nations (Li et al., 2020a; Neneh, 2020). Previous studies have remarked that entrepreneurship education, entrepreneurial mindset, and creativity cultivate young talents and develop entrepreneurial intention among individuals to become entrepreneurs (Westhead and Solesvik, 2016; Hu et al., 2018; Pan et al., 2018; Jena, 2020) and argued that with an increasing number of university graduates, appropriate job searching has become a serious concern in the higher education system in China. According to Hu and Ye (2017) in developed countries, the success rate of entrepreneurship is more than 25% as compared to Chinese university graduates, who achieve only a 10% success rate due to a lack of entrepreneurial education, entrepreneurial mindset, and creativity. Most of the students prefer to start a job in a company rather than start their businesses. Therefore, the Chinese government has developed measures to alleviate the pressure of unemployment and provide suitable entrepreneurial platforms for students to become entrepreneurs.

Kalyoncuoǧlu et al. (2017) defined entrepreneurship education as associated with nurturing creative skills that can be applied in real life. Moreover, the entrepreneurial mindset has been recognized in providing success and failure among entrepreneurs in entrepreneurship research (Moore et al., 2021). Jena (2020) argued that entrepreneurial mindset is associated with the profound cognitive phenomena that reflect the inimitable commitment of entrepreneurial activities (Saptono et al., 2020). The term creativity is defined as the creation of new and useful ideas (Entrialgo and Iglesias, 2020). Previous scholars indicated that there are several supportive dimensions such as entrepreneurial education (Barba-Sánchez and Atienza-Sahuquillo, 2018), entrepreneurial passion (Karimi, 2020), entrepreneurial orientation (Cho and Lee, 2018), entrepreneurial self-efficacy (Schmutzler et al., 2019), and entrepreneurial mindset (Cui et al., 2019) and creativity are associated with the development of an entrepreneurial intention for new business startups. Therefore, the direct relationship of entrepreneurial education, entrepreneurial mindset, and creativity are less studied in the context of Chinese student entrepreneurial intention. Consequently, the objective of this study is to identify the influence of these factors on entrepreneurial intention among Chinese students.

The social cognitive theory proposed by Bandura (1992) outlines that entrepreneurial education improves an individual's self-efficacy. It allows individual to have an opportunity in entrepreneurship tasks such as identifying an opportunity, making business feasibility, and implementing a business plan. In line with the entrepreneurship research in the context of developed nations, the role of entrepreneurial education, entrepreneurial mindset, and creativity in entrepreneurship have been discussed by several researchers (Shi et al., 2020; Anjum et al., 2021). Some studies have outlined that individuals with a high level of entrepreneurial education, entrepreneurial mindset, and creativity are more prone to start their businesses (Hu and Ye, 2017; Handayati et al., 2020). Additionally, scholars believed that the understanding of entrepreneurial self-efficacy is essential, especially on how to start, manage and develop a new business (Chien-Chi et al., 2020; Lingappa et al., 2020). Thus, individuals that perceived a high level of self-efficacy will lead to greater cognitive minds. Neneh (2020) pointed out that self-efficacy is a social-cognitive process that elaborates the cognitive mindset of individuals in the shape of entrepreneurial intention and entrepreneurial behavior.

This study provides four main contributions to literature on entrepreneurship. First, existing studies have been focused on entrepreneurial traits such as family business (Douglas et al., 2021), big five personality traits (Bazkiaei et al., 2020), the dark side of personality traits (Cai et al., 2021), entrepreneurial self-efficacy (Ceresia and Mendola, 2020), and entrepreneurial alertness (Urban, 2020) to determine the entrepreneurial intention of the student. Second, Wardana et al. (2020) argued that there is a lack of study into an entrepreneurial education and entrepreneurial mindset on entrepreneurial intention; most of the previous studies have been investigated on entrepreneurship education and entrepreneurial mindset in the context of Europe (Boldureanu et al., 2020), America (Barnard et al., 2019), Africa (Puni et al., 2018), Malaysia (Shamsudin et al., 2017), and India (Jena, 2020), while little attention has been paid by scholars to the context of China.

Third, a recent study by Handayati et al. (2020) examined entrepreneurship education to assess the entrepreneurial mindset of the vocational student in Indonesia. This study provides an extension to the model by Handayati et al. (2020) and Jena (2020) using entrepreneurial education, entrepreneurial mindset, and creativity as independent variables and taking entrepreneurial self-efficacy as a mediator to predict the entrepreneurial intention in Chinese students. Fourth, this study contributes to the social cognitive theory by Bandura (1985) that helps explain the individual self-efficacy, which helps entrepreneurs develop. Numerous researchers have discussed the positive influence of self-efficacy in social psychological research (Alonso et al., 2020; Mozahem and Adlouni, 2021). Meanwhile, many researchers discuss the positive mediating influence of entrepreneurial self-efficacy on entrepreneurial intention (Fernando and Nishantha, 2019; Burnette et al., 2020). Thus, this study attempts to identify the mediating role of entrepreneurial self-efficacy in explaining entrepreneurial education, entrepreneurial mindset, and creativity, which ultimately influence an individual when starting a new business.

Based on the above-mentioned research impetus, this study aims to address these research gaps in the conceptualization of entrepreneurial education, entrepreneurial mindset, creativity, entrepreneurial self-efficacy, and entrepreneurial intention. Thus, within the developed research model the study addresses the following questions:

RQ1. What is the influence of entrepreneurial education, entrepreneurial mindset, and creativity on entrepreneurial intention among Chinese students?

RQ2. Does entrepreneurial self-efficacy mediate the relationship between entrepreneurial education, entrepreneurial mindset, and creativity in entrepreneurial intention among Chinese students?

The present study discusses the development of theory and the hypothesis, before describing the methods used, before moving onto the the results and discussion, implications and limitations, and conclusions.



THEORY AND HYPOTHESIS DEVELOPMENT

Social cognitive theory refers to a learning theory that focuses on observational learning of the individual, modeling, and self-efficacy (Beauchamp et al., 2019). This theory remarked that individuals are inclined to pursue their objectives if they consider their skills and abilities are capable of accomplishing the desired outcomes (Lim et al., 2020; Wu et al., 2020). Entrepreneurial education helps individuals to enhance their social cognition, continually regulate their thoughts and make their entrepreneurial actions more directional, logical, and significant. This study employs the social cognitive theory to assess how students with a high level of entrepreneurial education, entrepreneurial mindset, and creativity improve their ability to develop entrepreneurial self-efficacy which in turn affects entrepreneurial intention (Yuan et al., 2020).

Furthermore, previous research believed that general education emphasizes the overall progress of individuals and the entrepreneurial program lays the foundation for the overall growth of the skills of an individual (Liguori et al., 2018). From the perspective of social learning theory, individuals are encouraged to learn through different multi-level channels and enhance their skills and knowledge to become entrepreneurs (Oo et al., 2018). Thus, entrepreneurial education, entrepreneurial mindset, and creativity improve the learning environment of individuals and enhance their confidence level that will be able to solve new and unexpected issues regarding the new business development (Chia and Liang, 2016).


Entrepreneurial Education and Entrepreneurial Mindset

Prior studies argued that entrepreneurial education has a positive relationship with the entrepreneurial mindset (Pfeifer et al., 2016; Karyaningsih et al., 2020). Entrepreneurial education defied as a learning activity that is associated with the improvement of knowledge, abilities, skills, and personal character regarding entrepreneurship education (Cui et al., 2019; Yuan and Wu, 2020). Moreover, an entrepreneurial mindset is defined as a feeling or propensity to provide a creative and innovative thinking ability (Günzel-Jensen et al., 2017). Prior studies discussed the idea of entrepreneurial mindset in the field of psychology, especially in personality psychology research, and found that entrepreneurial mindset is positively related to self-capability (Zupan et al., 2018; Morris and Tucker, 2021). Furthermore, numerous researchers focused on the entrepreneurial mindset and its factors such as knowledge, skills, abilities, creative ideas, and attitude toward entrepreneurship (Green et al., 2020; Rodriguez and Lieber, 2020; Saptono et al., 2020) believed that the entrepreneurial mindset is associated with individual attitude and entrepreneurial action.

Wardana et al. (2020) discuss how entrepreneurial education enables people to have capability, providing them with understating about how to identify opportunities and develop their attitude toward entrepreneurship. Handayati et al. (2020) remarked that entrepreneurship education promotes the entrepreneurial mindset of individuals from two perspectives. First, entrepreneurial education assists individuals to develop a culture and intensely understand entrepreneurship. Second, entrepreneurial education creates awareness among individuals to get more experience to start a new business (Barnard et al., 2019). Therefore, we believed that individuals with a high level of entrepreneurial education are more likely to have an entrepreneurial mindset, which enables them to become entrepreneurs and propose the following hypothesis:

H1: Entrepreneurial education is positively related to the entrepreneurial mindset.



Entrepreneurial Education and Entrepreneurial Intention

Entrepreneurship education is related to the ability of actions of the individual in favor of knowledge and abilities (Liu et al., 2019). Previous research believed that entrepreneurial education has an important role in improving the skills of the individual that stimulates business activities (Sun et al., 2017). Yang (2014) remarked that entrepreneurial education has two key features. First, through entrepreneurial learning actions, it facilitates individuals to transfer knowledge, skills, and share experience of entrepreneurship. Second, entrepreneurial education through field studies motivates individuals to be successful person in the future. Moreover, a study argued that entrepreneurial education provides help to individuals in achieving entrepreneurial intention through social networks and the experience of successful entrepreneurs (Vodǎ and Florea, 2019).

Entrepreneurial education assists individuals to obtain minimal resources through appropriate knowledge sharing and information transfer. Therefore, individuals who show interest in entrepreneurial learning are more likely to engage with peers and fellows and promote the entrepreneurial image (Nowiński et al., 2019). The role of entrepreneurial education for entrepreneurial intentions can be demonstrated by understanding business education (Turner and Gianiodis, 2018). Entrepreneurship education allows individuals to improve their mindfulness and entrepreneurship intention for a career path to work (Kalyoncuoǧlu et al., 2017). The basic function of entrepreneurial education focuses on the enrichment of knowledge, skill, and attitude toward entrepreneurship. Thus, based on the existing studies we argued that individuals who perceived a high level of entrepreneurial education are more likely to pursue a career in entrepreneurship. Hence, we hypothesized that:

H2: Entrepreneurial education is positively related to entrepreneurial intention.



Entrepreneurial Mindset and Entrepreneurial Intention

According to Hsu et al. (2019) entrepreneurship intention is defined as a self-acknowledged belief to start a new career. Moreover, studies have asserted that entrepreneurial intention is associated with the identification, evaluation, and exploitation of new opportunities with the help of planning, organizing, processes, and raw materials (Miranda et al., 2017; Barba-Sánchez and Atienza-Sahuquillo, 2018). Previous studies revealed that entrepreneurial mindset is positively related to entrepreneurial intention (Cui et al., 2019; Handayati et al., 2020). Entrepreneurial mindset refers to an individual commitment toward entrepreneurial activities (Kuratko et al., 2020). An entrepreneurial mindset contains an inclination of the individual with the combination of risk-taking, need for achievement, and passion to start a new business as well as develop, plan, and organize projects to achieve entrepreneurial goals (Bosman and Fernhaber, 2019).

Handayati et al. (2020) conducted a study on the entrepreneurial minds of vocational students in Indonesia and found that entrepreneurial mindset had a positive and significant influence on entrepreneurial intention. Furthermore, Wardana et al. (2020) examined a study on the entrepreneurial mindset and entrepreneurial intention using a 390 university student sample and found that entrepreneurial mindset positively related to entrepreneurial intention. Meanwhile, Jung and Lee (2020) investigated a study on entrepreneurial minds of college students to predict their entrepreneurial intention in South Korea, and results show that entrepreneurial traits such as innovativeness, autonomy, and pro-activeness were positively developed the entrepreneurial mindset of students to become entrepreneurs.

The entrepreneurial mindset develops over time and needs to be used regularly (Aima et al., 2020). Therefore, individuals must make their minds more efficient during daily life and pay more attention to opportunities (Kaffka and Krueger, 2018). Based upon these past studies, we believe that individuals with entrepreneurial mindsets more actively participate in entrepreneurial activities than other individuals. Consequently, we hypothesized that:

H3: Entrepreneurial mindset is positively related to entrepreneurial intention.



Creativity and Entrepreneurial Intention

Creativity is an essential feature of individual cognitive processing and can produce new and useful ideas through appropriate information and knowledge (Zampetakis and Moustakis, 2006). According to Rodrigues et al. (2019), creativity is defined as the ability and skill that people hold. Prior researchers discussed that creativity is particularly essential for entrepreneurial activities and entrepreneurship itself is a creative activity (Kumar and Shukla, 2019; Shi et al., 2020). Similarly, Hu et al. (2018) conducted a study using creativity and entrepreneurial alertness and found significant results in the context of university students in China. Furthermore, a recent study investigated a sample of 390 university students in Pakistan and found the significant impact of creativity in the relationship between entrepreneurial passion and entrepreneurial intention (Murad et al., 2021).

Zampetakis et al. (2011) studied the relationship between creativity and entrepreneurial intention using undergraduate business students and found that individuals with a higher level of creativity are more likely to become entrepreneurs. Chia and Liang (2016) conducted a study to examine the impact of creativity on the entrepreneurial intention of university tourism students in Taiwan and remarked that students who perceived high creativity are more prone to start a new business. Shi et al. (2020) studied the relationship between creativity and the theory of planned behavior (TPB) on entrepreneurial intention using a survey of 523 university students in China and found that individuals with a high level of creativity can obtain a positive attitude and high self-belief in entrepreneurial activities.

Additionally, Miranda et al. (2017) used a 1,178 Spanish university student sample to identify the influence of attitude, subjective norms, and perceived behavioral control on creativity and entrepreneurial intention and found that individuals with high creative minds are more likely to engage in entrepreneurial activities. Based on the above literature, most of the previous studies found a positive correlation between creativity and entrepreneurial intention. Thus, we believed that creativity will positively lead toward entrepreneurial intention.

H4: Creativity is positively related to entrepreneurial intention.



The Mediating Role of Self-Efficacy

Self-efficacy is defined as individual self-belief to attain goal-oriented tasks (Barbaranelli et al., 2019). Self-efficacy is also associated with the inclination of individuals to achieve their personal goals (Newman et al., 2019). The concept of self-efficacy is derived from social cognitive theory. This theory was proposed by Bandura (1985) which demonstrated that individual behavior is developed by numerous activities such as interpersonal, involvement, and circumstance. The relationship between these activities can form confidence in an individual in encompassing the ability to manage certain behaviors and their expectations of behavioral results (Nowiński et al., 2019).

A prior study discussed that self-efficacy is an influential factor in explaining individual entrepreneurial intention and behavior (Schmutzler et al., 2019). Moreover, an increasing number of researches in entrepreneurial intention/behavioral models found the significant mediating role of self-efficacy as a direct and indirect variable in the field of entrepreneurship and social psychology (Newman et al., 2019; Li et al., 2020b). McGee and Peterson (2019) revealed that self-efficacy is the essential factor that affects the behavior of an individual through the cognitive process, objective setting, and result expectations. Furthermore, scholars argued that entrepreneurs with extraordinary self-efficacy for a particular task are more likely prone to entrepreneurial activities rather than other entrepreneurs who have less self-efficacy (Şahin et al., 2019; Urban, 2020).

Burnette et al. (2020) believed that self-efficacy explains the cognition process, develops creative thinking, and helps individuals in the decision-making process to start a new business. In the cognitive process, previous scholars paid much attention to individual creative thinking toward new business startups (Schmitt et al., 2018; Hsu et al., 2019). Kumar and Shukla (2019) examined the direct influence of creativity and proactive personality with the mediating role of entrepreneurial self-efficacy to measure entrepreneurial intention among university students in India and found that creativity positively leads toward entrepreneurial self-efficacy and entrepreneurial intention. Thus, individuals with a higher level of entrepreneurial self-efficacy are more likely to perceive higher entrepreneurial education, entrepreneurial mindset, and creativity. Hence, we proposed the following hypotheses:

H5: Entrepreneurial self-efficacy is positively related to entrepreneurial intention.

H5a: The relationship between entrepreneurial education and entrepreneurial intention will be mediated by entrepreneurial self-efficacy.

H5b: The relationship between entrepreneurial mindset and entrepreneurial intention will be mediated by entrepreneurial self-efficacy.

H5c: The relationship between creativity and entrepreneurial intention will be mediated by entrepreneurial self-efficacy.

The conceptual model depicting the relationships and hypothesis is given in Figure 1.
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FIGURE 1. Conceptual model.





METHODS


Pilot Survey and Sampling Technique

A pilot test was applied by distributing 100 questionnaires to business students at Jiangsu and Zhejiang universities in China. We received 75 effective responses with a participation rate of 75%. Based on the pilot survey feedback, the reliability and validity of the measurement constructs were acceptable. The target population of this study includes all enrolled university students of Jiangsu and Zhejiang provinces in China. This study focused on the entrepreneurial intention of the business student because there is a growing trend in the field of entrepreneurship that university students were more involved in business startups (Li et al., 2020b; Neneh, 2020). Moreover, this study applied a convenience sampling technique and a survey was conducted from February 05, 2021, to April 30, 2021. The original draft of the questionnaires was in English language and translation was checked by using the translation and back-translation process through the two language experts who have a good command of Chinese and English language. Furthermore, we distributed 450 paper and pencil questionnaires among respondents, and 380 received with a participation rate of 84%. We discarded 15 questionnaires due to incomplete forms of responses, thus, the final response size included 365 valid questionnaires. The participation of the respondents was voluntary and students who engaged in this survey were announced for their anonymity.

Among the valid responses (55.1%) were male and (44.9%) were female. In terms of age groups were 18–25 (44.1%), 26–35 (32.9%), 36–45 (17.5%), and 45–above (5.5%). In terms of major distribution school of management accounted for (43%), the school of finance accounted for (34.2%), the school of public administration accounted for (20%), and the school of economics accounted for (2.7%). There were (47.7%) undergraduate students (29.6%), masters students (20%), diploma and other, and (2.7%) PhD students. Also, (60.3%) came from a family with an entrepreneurial background, and (39.7%) were not belonging to the entrepreneurial family background.

Additionally, Harman single factor test was performed on the data. According to Harman methodology, all the factors are merged in the factor analysis and the first factor explained more than 50% of the total variance that means there is an issue of common method bias in the data. The results from factor analysis show that the first factor explained 30.43% of the total variance. Therefore, there is no issue of common method bias in this study (Podsakoff, 2003).



Measures

This study adopted measurement scales that had been tested and validated by the previous researchers. We used a 5-point Likert scale rating from 1 strongly disagree to 5 strongly agree and evaluated the responses of students.


Entrepreneurial Education

To assess entrepreneurial education, we used six items from the prior study by Wardana et al. (2020). This scale was used by previous researchers to predict the entrepreneurial education of students (Handayati et al., 2020). A sample item “I believe that entrepreneurial education in school drives business students to be entrepreneurs.” The Cronbach's α for entrepreneurial education was 0.936.



Entrepreneurial Mindset

To measure the entrepreneurial mindset, we used six measurement constructs from the previous study by Wardana et al. (2020). A sample item “I have seen time allocation for entrepreneurial matters.” The Cronbach's α for entrepreneurial mindset was 0.905.



Entrepreneurial Self-Efficacy

To evaluate entrepreneurial self-efficacy, we used four items from the study by Zhao et al. (2005). This scale was widely used by prior scholars to assess entrepreneurial self-efficacy (Li et al., 2020b). A sample item “I am convinced that I can successfully create new products.” The Cronbach's α for entrepreneurial self-efficacy was 0.918.



Entrepreneurial Intention

To measure the entrepreneurial intention of business students, we used six items from the study by Liñán et al. (2011). This scale was applied by several researchers to evaluate the student entrepreneurial intention (Mahmood et al., 2019; Neneh, 2019). A sample item “I am determined to start a new business in the future.” The Cronbach's α for the entrepreneurial intention was 0.939.



Creativity

To evaluate creativity, we used six measurement constructs from the study by Biraglia and Kadile (2017). This scale was also used by previous researchers (Kumar and Shukla, 2019; Murad et al., 2021). A sample item “I often have new and innovative ideas.” The Cronbach's α for creativity was 0.922.





RESULTS


Measurement Model

The confirmatory factor analysis (CFA) was performed by utilization of the AMOS software and findings were presented in Table 1 and Figure 2). Moreover, Table 2 results show that five measurement constructs have satisfactory reliability results because all the values of Cronbach's α surpassed 0.70 and the composite reliability ranged from 0.908 to 0.941 exceeded the recommended benchmark of 0.60 (Bagozzi et al., 1991). Also, about the validity test, all the measured items factor loadings ranged from 0.725 to 0.915 (all p < 0.001). The values of the average variance extracted were satisfactory and ranged from 0.613 to 0.738 (as shown in Table 2).


Table 1. Confirmatory factor analysis (CFA).
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FIGURE 2. Confirmatory factor analysis (CFA) results.



Table 2. Reliability and validity analysis.
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Furthermore, to assess the discriminant validity, we used criteria given by Fornell and Larcker (1981). Table 2 shows that the measurement model has satisfactory results because the square roots of AVE were greater than the values of its corresponding rows and columns. For the goodness-of-fit index, the results were presented as follow: X2 = 804.565, X2/df = 2.36, GFI = 0.870, CFI = 0.941, NFI = 0.903, RMSEA = 0.060, and SRMR = 0.048. Thus, all the values of measurement model constructs were acceptable and allowed the analysis of the structural model.



Structural Model

The structural model was assessed through the 5,000 bootstrapping method using the Amos software package. The findings of the structural model are expressed in Figure 3 which presented that all the results are satisfactory. Moreover, we tested the proposed hypotheses and the findings are shown in Table 3 and Figure 3. We found that entrepreneurial education had a direct positive and significant effect on entrepreneurial mindset (β = 0.177, critical ratio = 3.113, p < 0.002). Therefore, H1 was accepted. Furthermore, results indicate that entrepreneurial education had a direct positive and significant influence on entrepreneurial intention (β = 0.185, critical ratio = 3.671, p < 0.001). Thus, H2 was supported.
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FIGURE 3. Structural model.



Table 3. Direct effects.
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Meanwhile, results show that entrepreneurial mindset had a direct positive and significant impact on entrepreneurial intention (β = 0.276, critical ratio = 5.240, p < 0.001). Consequently, H3 was accepted. Additionally, findings illustrate that creativity had a direct positive and significant effect on entrepreneurial intention (β = 0.116, critical ratio = 2.300, p < 0.021). Moreover, H4 was supported. Lastly, we found that entrepreneurial self-efficacy had a direct positive and significant impact on entrepreneurial intention (β = 0.302, critical ratio = 5.665, p < 0.001). Hence, H5 was accepted.

To test the indirect effect of entrepreneurial self-efficacy in the relationship between entrepreneurial education, entrepreneurial mindset, and creativity, the bootstrap test was applied at a 95% confidence interval with 5,000 bootstrap samples. We followed the recommendations by Preacher and Hayes (2008) to calculate the confidence interval of the lower and upper bounds of bias-corrected percentile and percentile method to analyze whether the indirect effect was significant or not. Table 4 presents the results which indicate that entrepreneurial self-efficacy had a positive and significant indirect effect in the relationship between entrepreneurial education (β = 0.107, p < 0.001), entrepreneurial mindset (β = 0.035, p < 0.001) and creativity (β = 0.069, p < 0.001) on entrepreneurial intention. Thus, H5a, H5b, and H5c were also accepted.


Table 4. Indirect effects.
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DISCUSSION

Concerning H1, the result indicates that entrepreneurial education positively impacts the entrepreneurial mindset of students. The result of this study is in line with prior researchers (Cui et al., 2019; Handayati et al., 2020) who found that entrepreneurial education provides basic knowledge of entrepreneurship that makes students capable and experts in the new business startup process. The results provide new insights into Chinese entrepreneurial education which helps business students to get knowledge and experience on how to start and manage a new business. Entrepreneurial education enables students that how to identify and exploit entrepreneurial opportunities in the market. It stimulates students to have greater information, knowledge, skills, and encouragement in supporting their entrepreneurial mindset to become entrepreneurs (Yuan et al., 2021). Entrepreneurial education enables the entrepreneurial mindset of the student to have a better perception of numerous results that are crucial for entrepreneurial startups. Moreover, this study suggested that entrepreneurial education affects the entrepreneurial mindset of the student to gain knowledge regarding entrepreneurship and guide them into a good career choice. Furthermore, this study finding is also in agreement with existing literature by Western scholars (Nowiński et al., 2019; Saptono et al., 2020) who believed that entrepreneurial education significantly influenced the entrepreneurial mindset of the student to manage valuable assets and resources for a new venture.

Regarding H2, the findings present that entrepreneurial education had a positive and significant influence on entrepreneurial intention. This finding is similar to previous scholars in the context of Western studies (Westhead and Solesvik, 2016; Sun et al., 2017) who argued that entrepreneurial education effectively drives the entrepreneurial intention of students to become entrepreneurs. Moreover, in the context of the entrepreneurial culture of China, universities allow students to interact with successful entrepreneurs to get some innovative ideas regarding the new business startups. Entrepreneurial motivation from teachers and peers is essential for students in shaping their entrepreneurial intention (Barba-Sánchez and Atienza-Sahuquillo, 2018).

Concerning H3, the results illustrate that entrepreneurial mindset had a positive and significant impact on the entrepreneurial intention of students. This result is similar to prior researchers and noted that students with a higher level of entrepreneurial mindset are more likely to have knowledge, skills, and experience on how to initiate and run a new business (Benchrifa et al., 2017; Burnette et al., 2020). This finding also supports the theoretical contribution of social cognitive theory (Bandura, 1985) which argued that the relationship between cognition factors such as mindset and environmental are positively associated with the entrepreneurial intentions of the student. Social cognitive theory developing an entrepreneurial mindset among students and stimulates their cognitive factors that ultimately lead toward entrepreneurial action (Yuan et al., 2020). The entrepreneurial mindset is shaped by entrepreneurial education and its activities in the school which in turn affects student behavior to become an entrepreneur.

Regarding H4, we found that creativity had a positive and significant effect on entrepreneurial intention. This finding is in line with several previous studies (Hu et al., 2018; Anjum et al., 2021), which remarked that individuals with a high level of creative minds are more likely to peruse a career in entrepreneurship. Creativity is all about something new and innovative and individuals who have creative minds are more capable to articulate innovative ideas into a reality that ultimately leads toward the entrepreneurial intention. Therefore, creativity can be regarded as a valuable factor possessed by individuals, which can stimulate the development of entrepreneurial intention among Chinese students by enhancing the awareness and abilities regarding entrepreneurship, such as opportunity, identification, and exploitation.

Concerning H5, H5a, H5b, and H5c, the results reveal that entrepreneurial self-efficacy positively mediates the relationship between entrepreneurial education, entrepreneurial mindset, and creativity on entrepreneurial intention. This finding is in agreement with prior researchers (Yang, 2014; Wardana et al., 2020). The results suggest that university management facilitates students regarding entrepreneurship education and makes them skillful in handling business activities as well as developing an entrepreneurial atmosphere that ultimately leads to entrepreneurial self-efficacy. Therefore, individuals who perceived a higher level of entrepreneurial self-efficacy are easily identified an opportunity, making an entrepreneurial mindset and think more creatively to commercialize new ideas in the form of product development.



CONCLUSION

This study examined the influence of entrepreneurial factors such as education, mindset, and creativity on entrepreneurial intention. This study provides new insights into the context of the Chinese student sample and examined their entrepreneurial intention. This study used SPSS and AMOS software to measure the proposed structural equation model based on 365 valid responses from business students in China. The findings of this study indicated that entrepreneurial mindset has a stronger influence on entrepreneurial intention than entrepreneurial education and creativity. These results show that entrepreneurial self-efficacy positively mediates the relationship between entrepreneurial education, entrepreneurial mindset, and creativity toward entrepreneurial intention.



IMPLICATIONS AND LIMITATIONS

Based on the study findings, we offered some practical suggestions for educators and policymakers. First, educators improve their ability and competence particularly regarding entrepreneurship courses, such as in-house training, attend webinars on entrepreneurship, and offer an entrepreneurship certification program. Second, university top leadership develops an entrepreneurial mindset among educators and boosts their confidence to continue their higher studies for a greater outcome. Moreover, for the enhancement of entrepreneurship, university management needs to change the syllabus of entrepreneurship courses through field expertise rather than focus on classroom teaching. Third, the university provides basic facilities to students for entrepreneurial startups, including business incubation centers and other financial supports.

Universities need to support students in developing an entrepreneurial mindset to become entrepreneurs. Fourth, the university could continue to enhance the quality of entrepreneurial education by expanding the teaching materials used on entrepreneurship courses to cultivate the creativity of the student. This would promote a wide range of different learning experiences, not only focused on classroom teaching methods but also developing extra entrepreneurship curriculum activities, which are particularly successful in forming the entrepreneurial intention in the mindsets of students in the Chinese context. Finally, the government should create a better entrepreneurial environment for university students such as setting up a social entrepreneurship support program, providing business capital, and providing free business places where they can easily start their new businesses.

This study provides some limitations that would be considered for future research opportunities. First, data were gathered from Jiangsu and Zhejiang province university students of China, representing a small sample size. The target population was focused only on business department university students. Future research might consider other provinces of China or other students of the country such as vocational schools, IT, and engineering students, and enlarge the sample size to generalize the results. Second, the nature of this study was a cross-sectional design, and data was gathered through a self-administered questionnaire. Future research could conduct on the impact of entrepreneurship education and creativity using entrepreneurial alertness as a mediator among university students with the help of longitudinal research design to add more contribution in the field of entrepreneurship. Further studies also needs to examine the influence of entrepreneurial education and entrepreneurial mindset using creativity and TPB as mediators and extend this entrepreneurial intention model to measure actual entrepreneurial behavior.
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This study aims to analyze the influencing factors and training plans of cultivating new entrepreneurs in the new era based on industrial cluster theory. First, the status of the research on the correlation between psychological characteristics and entrepreneurial performance of new entrepreneurs is reviewed. Second, 200 new entrepreneurs in the Xi’an City of Shaanxi Province are randomly selected as the research objects. An empirical model of the correlation between entrepreneurial psychological characteristics and entrepreneurial performance is innovatively proposed. Finally, the questionnaire data are analyzed by correlation analysis and SPSS 26.0 (Chicago) statistical analysis. The results show that most of the entrepreneurs are between 30 and 50 years old, with a larger number of mens, and most graduate from junior colleges. The gender and education level of the new entrepreneurs have a little impact on their entrepreneurial performance (P > 0.05), whereas their age has a significant impact on their entrepreneurial performance (P < 0.05). Moreover, there is a significant correlation between the psychological characteristics of the entrepreneur and the two dimensions of entrepreneurial performance (development and profitability) (P < 0.05). This shows that the key to cultivating new entrepreneurs is to develop their age and psychological characteristics, which can enhance the entrepreneurial ability of new entrepreneurs and provide a basis for cultivating multidimensional entrepreneurial talents in new enterprises.

Keywords: industrial cluster theory, multidimensional structure model, new entrepreneurs, psychological characteristics, entrepreneurial value


INTRODUCTION

An industrial cluster means that enterprises or factories share some production resources through geographical aggregation. Some scholars believe that the competition and cooperation in the same industry and on the social network are based on trust, sharing professional labor, resources, and knowledge. Which countries should be chosen is a matter that China needs to be fully considered (Qu et al., 2017). Cluster planning becomes a method of formulating development policies by the government. The United Kingdom, the United States, the European Union, and other developed countries promote the development of national innovation industries by establishing high-tech zones, and their successful experience is quickly imitated by developing countries (Mayhew et al., 2016).

Although it has a positive development trend, the industrial cluster of China still has some problems. Zhang and Hu (2017) argued that the lack of innovation mechanisms and the construction of an entrepreneurial environment are still problems that cannot be ignored in the industrial clusters of China. Most of the industrial clusters lack innovative ability, and the gap between the advanced industrial clusters of the world is great (Chen and Xin, 2019). Iodice et al. (2017) found that the ability of research and development and the transformation rate of scientific and technological achievements of the industrial cluster of China should be improved. In addition, Park (2017) mentioned that innovation ability, cluster location selection, cluster subject relationship, and interaction intensity, and the availability of venture capital have a major impact on the transformation efficiency of scientific and technological achievements in China. These factors need to be further analyzed and given more attention to the industrial parks of China (Iodice et al., 2017; Park, 2017). Compared with the developed industrial clusters in the world, the industrial clusters of China still have a long way to go, because the competitiveness, especially the international competitive ability, is still weak (Redondo, 2019).

The primary problem to be solved in improving the ability of industrial clusters of China is to construct an entrepreneurial environment. Entrepreneurs, as the promoters and implementers of constructing an entrepreneurial environment, play an important role in entrepreneurial activities, and they can more effectively identify opportunities, allocate resources, think about strategies, and ultimately create new businesses. In this case, start-ups not only achieve economic development but also realize their goals and give full play to their potentials (Yuan et al., 2020). After the studies on entrepreneurship are reviewed, it is found that most of them are about the entrepreneurial phenomenon, entrepreneurial behavior, entrepreneurial environment, or the induction of foreign entrepreneurial research. The discussions on the relationship between the demographic characteristics of entrepreneurs and the natural characteristics of entrepreneurs are inadequate (Hashai and Markovich, 2017; Shen et al., 2019).

In short, there are some problems in industrial clusters of China, such as the lack of innovation mechanism, the low transformation rate of scientific research results, the lack of international competitiveness, and the lack of research on the relationship between demographic characteristics of entrepreneurs and the natural characteristics of entrepreneurs. Therefore, based on the characteristics of industrial clusters in the new era, a multidimensional structure empirical model of the correlation between entrepreneurial psychological characteristics and entrepreneurial performance is put forward, and it is also the innovation point of the study. The influencing factors of the psychological construction of new entrepreneurs are analyzed, providing the basis for improving the efficiency of new enterprises.



MATERIALS AND METHODS


Industrial Cluster Theory From the Perspective of Agglomeration in the New Era

Cluster planning can improve the transformation rate of scientific and technological achievements. However, the industrial cluster ability of China is relatively weak, as mentioned in the introduction part of the article. Therefore, the industrial cluster theory in the new era is analyzed, and this provides a theoretical basis for cultivating new entrepreneurs for enterprises.

An industrial cluster refers to a group of enterprises, professional suppliers, service providers, financial institutions, manufacturers of related industries, and other related institutions that are geographically concentrated in a specific region and have competitive and cooperative relations. The development level of the industrial cluster becomes an important investigation indicator of a region and an economic union (Panda and Nagendra, 2017; Yang and Dunford, 2017), as shown in Table 1.


TABLE 1. Characteristics of industrial clusters in the new era.

[image: Table 1]


Research Status of the Correlation Between the Psychological Characteristics of New Entrepreneurs and the Performance of New Ventures

The characteristics are the personality of an individual, and it is formed by a variety of rational characteristics under the interaction of heredity and environment (Link and Lashley, 2016). Performance refers to achieving a predetermined goal or completing a specific task, and it is usually functional or effective. The purpose of all business operations is to improve the performance of enterprises. Entrepreneurial performance is usually used as the indicator of organizational activities to evaluate the operation of new enterprises. Thus, entrepreneurial performance is the main reference standard to measure the success of entrepreneurial activities (Or et al., 2015; Przepiorka, 2016).

The potential characteristics of entrepreneurs are constantly shown in entrepreneurial practice. Entrepreneurs give full play to their characteristics, figure out the entrepreneurial opportunities in a complex environment, and take full advantage of entrepreneurial resources to establish new enterprises successfully and achieve economic and social profits (Ratna, 2018). Some researchers propose that the dependence of entrepreneurs on resources and personal characteristics has a great impact on the success of enterprises, and it also plays an important role in promoting the development and growth of science and technology (Heinz et al., 2017; Lv et al., 2021).

The current studies have a remarkable disconnect between psychological characteristics and entrepreneurship. Wu et al. (2019) studied the relationship between a certain dimension of psychological capital of an entrepreneur (such as entrepreneurial self-efficacy) and the performance of new ventures and pointed out that entrepreneurial self-efficacy plays a mediating role in the positive impact of entrepreneurial education behavior. Nevertheless, the number of studies is small, and the conclusions are inconsistent. Besides, the existing entrepreneurship research focuses on the impact of entrepreneurial personality, entrepreneur human capital and social capital, entrepreneurial environment and entrepreneurial strategy, and the performance of new enterprises, ignoring the role of entrepreneurial psychological characteristics (Ogas et al., 2019).



Establishment of Research Model and Hypotheses

1. Based on the review of entrepreneurship research, some psychological characteristics for entrepreneurial success are summarized (Labrador et al., 2016; Mooradian et al., 2016), and the entrepreneurial psychological characteristics are analyzed from the five perspectives, namely success motivation, tolerance, risk bias, control tendency, and self-confidence, as shown in Table 2.


TABLE 2. Five psychological characteristics.

[image: Table 2]The empirical model established in the study is shown in Figure 1.
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FIGURE 1. Multidimensional structure model.


2. Two dimensions of entrepreneurial performance are selected to analyze the dimensions, and they are development (Friedman et al., 2016) and profitability (Chen et al., 2017). The growth indicators can reflect the entrepreneurial process of enterprises. The above two dimensions are scored by the Likert 5-point system. The entrepreneurial performance is shown in Table 3 and includes two dimensions, namely development and profitability. Each dimension has four options numbered A, B, C, and D. The development dimension tells the growth of entrepreneurs, the development speed of enterprises, the increase of the number of employees, and the mobility of employees, whereas the profitability shows the profit of enterprises, capital turnover, and capital linkage and benefit growth.

3. The research hypotheses are brought up. The essential characteristics of entrepreneurs are gradually strengthened in the continuous entrepreneurial practice. The personality embodied in the theoretical characteristics enables entrepreneurs to identify entrepreneurial opportunities in a complex environment, make full use of entrepreneurial resources, and successfully set up innovative enterprises (Wu and Song, 2019). Moreover, entrepreneurial performance is also reflected in the entrepreneurial process. Based on the analysis, the following question is asked: Will entrepreneurial characteristics affect entrepreneurial performance?


TABLE 3. Entrepreneurial performance measurement.

[image: Table 3]The corresponding hypotheses are proposed:

H1: The psychological characteristics of new entrepreneurs have an impact on the development of the enterprise.

H2: The psychological characteristics of new entrepreneurs have an impact on the profitability of the enterprise.

4. The questionnaire is designed, and the scales are designed according to five main psychological characteristics, as shown in Table 4.


TABLE 4. Scale design.
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Analysis Tools

1. Confirmatory factor analysis is used to test the validity of the scale, and the Cronbach’s α value tests the reliability.

2. Hypotheses H1 and H2 are verified by correlation analysis. Correlation analysis explores whether there is a correlation between two variables. As the scores of psychological characteristics and entrepreneurial performance are continuous variables, their correlation is verified by Pearson’s difference product correlation method. The higher the absolute value of Pearson’s correlation coefficient, the stronger the correlation between the two variables is, and vice versa. The t-test is used to analyze the influence of the gender of the entrepreneur on different psychological characteristics, and one-way ANOVA is used to test the influence of the age and education level of the entrepreneur on different psychological characteristics.

3. SPSS 26.0 statistical software is used for analyzing the collected questionnaire data and Origin 2018Bit for visualizing the data.



RESULTS AND ANALYSIS


Reliability and Validity of the Questionnaire

The reliability and validity of the questionnaire are analyzed, and the results are shown in Figures 2A,B.


[image: image]

FIGURE 2. Reliability and validity analysis of the questionnaire [(A) reliability; (B) validity; 1: success motivation scale; 2: tolerance scale; 3: risk bias scale; 4: control tendency scale; 5: self-confidence scale].


Figure 2 shows that the Cronbach’s α of each scale is between 0.76 and 0.92, χ2/df is less than 2, and MSEA is more than 0.05. The results show that the reliability of the scale is high and has a good fitting ability.



Descriptive Statistics of the Personal Information of New Entrepreneurs

First, descriptive statistics of the genders of entrepreneurs are made, and the results are shown in Figure 3.


[image: image]

FIGURE 3. Descriptive statistics of the genders of entrepreneurs.


Figure 3 indicates that the gender ratio of the samples selected is seriously unbalanced, with 169 men entrepreneurs and only 31 women entrepreneurs. This may attribute to the low level of economic development and the lack of an advanced cultural atmosphere, taking men as the main force in entrepreneurial activities.

Second, the descriptive statistics are made on the age of entrepreneurs, and the results are shown in Figure 4.
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FIGURE 4. Descriptive statistics of the ages of entrepreneurs.


Figure 4 indicates that there are 18 entrepreneurs under the age of 30 years, accounting for 9% of the total; 127 entrepreneurs are between the age of 30 and 50 years, accounting for 63.5%; and 55 entrepreneurs are over 50 years, accounting for 27.5%. This shows that the age of the entrepreneurs is mainly between 30 and 50 years old.

Finally, the descriptive statistics are made on the education level of the entrepreneurs, and the results are shown in Figure 5.


[image: image]

FIGURE 5. Descriptive statistics of the educational levels of entrepreneurs (1: senior high school or below; 2: junior college; 3: undergraduate; 4: postgraduate and above).


Most of the entrepreneurs are the ones with a junior college education, and the number is 95, accounting for 47.5%, that is, the proportion with a junior college education is the largest, which is consistent with the descriptive statistics of age group.



Results of the Psychological Characteristics and Entrepreneurial Performance of Entrepreneurs

The results of descriptive statistics on the score of the psychological characteristics of entrepreneurs are shown in Figure 6.
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FIGURE 6. Statistical results of the scores of the psychological characteristics of entrepreneurs (a: success motivation; b: risk bias; c: tolerance; d: control tendency; e: self-confidence).


Figure 6 shows that the maximum value of the motivation for success is 26, the minimum is 9, the mean is 18.33, and the SD is 3.356. The maximum value of risk bias is 22, the minimum is 6, the mean is 13.77, and the SD is 2.897. The maximum value of tolerance is 32, the minimum is 13, the mean is 21.03, and the SD is 4.761. The maximum value of control disposition is 23, the minimum is 8, the mean is 16.97, and the SD is 3.115. The maximum value of self-confidence is 25, the minimum is 11, the mean is 16.58, and the SD is 3.526.

The results of descriptive statistics of the performance of entrepreneurs are shown in Figure 7.


[image: image]

FIGURE 7. Statistical results of the entrepreneurial performance scale (f: developmental, g: profitable).


Figure 7 indicates the minimum value of developmental performance is 8, the maximum value is 20, the mean is 15.16, and the SD is 2.945. The minimum value of profitable performance is 9, the maximum is 21, the mean is 13.87, and the SD is 1.926.



Correlation Analysis of the Psychological Characteristics and Entrepreneurial Performance of Entrepreneurs

Hypotheses H1 and H2 are verified by correlation analysis, and the results are shown in Table 5.


TABLE 5. Pearson’s correlation coefficient of psychological characteristics and entrepreneurial performance.

[image: Table 5]Table 5 shows that the motivation for success has a significant correlation with risk bias on both sides at 0.05 level and has a significant correlation with tolerance, control tendency, self-confidence, development, and profitability at 0.01 level. Risk bias has a significant correlation with self-confidence and profitability; tolerance has a significant correlation with control tendency, development, and profitability; control tendency has a significant correlation with self-confidence and profitability; self-confidence has a significant correlation with development and profitability; development has a significant correlation with profitability, on both sides at 0.01 level.

The figure shows that the success motivation, risk bias, tolerance, control tendency, self-confidence, development, and profitability have significant effects on the psychological characteristics of new entrepreneurs. In the process of entrepreneurship, entrepreneurs have strong self-confidence and a desire for success. Only in this way can entrepreneurs pay attention to risk control, enterprise development, and tolerance of employees, maintaining the growth of business performance and long-term development.



Analysis of the Influence of the Related Control Variables

The impact of the genders of entrepreneurs on different variables is analyzed, and the results are shown in Figures 8A,B.
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FIGURE 8. Influence of the genders of entrepreneurs on different variables. (A) t-test results of mean equation of different variables affected by entrepreneur gender. (B) Levene test results of variance equation of different variables affected by entrepreneur gender.


Figure 8A, show that the F values of the overall test are 0.443 (P = 0.813 > 0.05) and 0.549 (P = 0.769 > 0.05), respectively, which are not significant, indicating that the gender of new entrepreneurs has little impact on entrepreneurial performance.

Subsequently, the influence of the ages of entrepreneurs on different variables is analyzed, and the results are shown in Figures 9A,B.
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FIGURE 9. Influence of the ages of entrepreneurs on different variables. (A) t-test results of the mean equation of different variables affected by entrepreneur age. (B) Levene test results of the variance equation of different variables affected by entrepreneur age.


The F values of the overall test are 5.131 (P = 0.023 < 0.05) and 2.951 (P = 0.047 < 0.05), and both are significant, indicating that the ages of entrepreneurs have a great impact on entrepreneurial performance.

Finally, the influence of the education levels of entrepreneurs on different variables is analyzed, and the results are shown in Figures 10A,B.


[image: image]

FIGURE 10. Influence of the education level of entrepreneurs on different variables. (A) t-test results of the mean equation of different variables affected by entrepreneurs’ education. (B) Levene test results of the variance equation of different variables affected by entrepreneurs’ education.


The F values of the overall test in Figure 10 are 0.931 (P = 0.495 > 0.05) and 1.457 (P = 0.272 > 0.05), respectively, which are not great, indicating that the education levels of the new entrepreneurs have no significant impact on entrepreneurial performance.

Based on the above, it is concluded that the male-to-female ratio of the entrepreneurs is 169:31, which may be due to the relatively backward cultural atmosphere of entrepreneurship caused by the low level of economic development in the region, making the participants in entrepreneurial activities mainly men; 47.5% of the new entrepreneurs have a college education. Tolerance is scored the highest, which is consistent with the descriptive statistics of ages. That is, older entrepreneurs generally have strong tolerance, which is consistent with the results of Ruiu and Breschi (2019). This study shows that the probability of entrepreneurship of entrepreneurs increases with age (35–44 years old), and the tolerance of entrepreneurs also increases (Ruiu and Breschi, 2019). There is little difference between the maximum scores of developmental performance and profit-seeking performance in entrepreneurial performance of new entrepreneurs, indicating that the new entrepreneurs attach great importance to the development and profit-seeking of enterprises. There is a significant positive correlation between the psychological characteristics of new entrepreneurs and entrepreneurial performance, that is, the psychological characteristics of new entrepreneurs have an impact on the development and profitability of the enterprise, which is consistent with the opinions of Garaika et al. (2019). The results show that the self-efficacy and self-personality of new entrepreneurs have a certain impact on entrepreneurial intention and enterprise efficiency (Garaika et al., 2019).



CONCLUSION

Based on the industrial cluster theory in the new era, the research status of the correlation between the psychological characteristics of new entrepreneurs and the performance of new ventures is analyzed, and then the relevant research model is established and two hypotheses are given. Through questionnaire survey and correlation analysis, the hypotheses are verified. It is found that the gender ratio of entrepreneurs in the research object is seriously unbalanced; gender and education have no significant impact on entrepreneurial performance, whereas age has a significant impact on entrepreneurial performance. There is a significant correlation between different types of entrepreneurial psychological characteristics and the two dimensions of entrepreneurial performance.

In the new era of the industrial cluster environment, the cultivation of the psychological characteristics of the new entrepreneurs should be paid attention to; and the self-confidence, the motivation to pursue success, and the ability of risk forecast and control of the entrepreneurs need to be cultivated. The attitude of the leaders toward employees should be tolerant, and the employees are allowed to make mistakes so that their entrepreneurial performance is improved and higher entrepreneurial value is achieved. However, there are some shortcomings in this study. For example, the scope and quantity of the entrepreneur survey are relatively limited, and the dimension analysis of entrepreneurial performance is not enough, which is the content that needs to be analyzed in the next research plan.
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Although the academic community has consistent with the key role of entrepreneurial team knowledge diversity (ETKD), which serves as a critical catalyst of creativity in organizations, the extant research on the link between knowledge diversity and creativity is mainly concerned with individual creativity in single-level analyses. With emerging entrepreneurial ventures increasingly relying on innovation enhancement in the form of teams, there is research motivation to explore how team-level creativity develops. In this sense, this study attempts to investigate the underlying mechanism through which ETKD is associated with team-level creativity. Through a multilevel mediation model, this study proposes that ETKD can facilitate team creativity (TC) sequentially transmitted through individual-level team members' knowledge sharing (KS) and creativity. Based on a survey of 252 team members from 42 entrepreneurial teams in China, multilevel structural equation modeling (MSEM) is applied to test the top–down relationship between ETKD and KS, as well as the bottom-up link between individual creativity and TC. The findings show that our hypotheses are supported. Our findings provide some of the first empirical evidence to examine how knowledge-based diversity of entrepreneurial teams facilitates TC potential by multilevel approach. Theoretical contributions and practical implications are also offered.
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INTRODUCTION

In recent years, an increasing number of entrepreneurial firms have typically been operated not solely by entrepreneurs but rather by entrepreneurial teams. Microsoft, Google, and Apple as US cases and Alibaba and Huawei as China cases all provide anecdotal evidence to support the growing body of empirical findings. Increasing evidence shows that it is a widespread phenomenon for the foundation and operation of new ventures to be headed by entrepreneurial teams (e.g., Feeser and Willard, 1990), particularly in high-tech industries (Francis and Sandberg, 2000). However, entrepreneurial teams have been widely neglected as a stream of research by prior studies.

Although previous studies offer a variety of plausible arguments for the potential benefits of entrepreneurial teams, whether and how entrepreneurial firms' performance would be impacted are not clarified. On the one hand, many studies show that startups in the form of entrepreneurial teams are on average more successful than those in the form of solo entrepreneurs (e.g., Roberts, 1991). In this respect, entrepreneurial teams can facilitate the development of new technologies and turn ideas into commercial systems and programs through team members' interaction and cooperation (Bygrave and Hofer, 1992). On the other hand, other studies fail to provide evidence for the team–success relationship (Doutriaux, 1992; Der Foo et al., 2005). Thus, these mixed results indicate that entrepreneurial firms in the form of team foundations might be one of the key conditions of venture success. The results further suggests that the interaction among team members could facilitate the performance of new entrepreneurial firms in the process of new product or service development.

In this regard, much research effort has focused on the relationship between diversity and team creativity (TC), with the increasing popularity of working teams and the growing importance of organizational creativity (van Knippenberg and Hoever, 2017). However, prior studies remain controversial regarding the implications of team diversity, and the cliché of a double-edged sword prevails in terms of membership diversity (Bell et al., 2011; Pieterse et al., 2013). In light of the information processing view or value-in-diversity perspective, team performance could be enhanced by membership diversity via offering human capital with diverse resources, which could lead to challenging task success (Hülsheger et al., 2009). In particular, the knowledge-based diversity of teams can facilitate organizational outcomes, including TC, by integrating a pool of resources (Williams and O'Reilly, 1998). In contrast, as advanced via social categorization theory, member diversity could arouse biased perceptions and discriminations, called social categorization processes, which might counteract the diversity benefits. In this vein, team members with various social backgrounds block intrateam communication and joint efforts toward collective performance (van der Vegt, 2002; Cunningham and Sagas, 2004; Harrison and Klein, 2007). Given that the current literature has mixed ends about this relationship (Shin and Zhou, 2007; Hülsheger et al., 2009; van Knippenberg and Hoever, 2017; Park et al., 2018), these deficiencies necessitate a call for more research on the diversity–TC link (Wang et al., 2016).

Owing to the inequal effects of all types of team diversity (e.g., Milliken and Martins, 1996), examining the specific type of diversity that is most associated with outcomes of interest has been advocated (Shin and Zhou, 2007). Given that knowledge-based diversity is considered the most salient and important for generating new ideas (Nijstad and Paulus, 2003), the current study answers the call by focusing on knowledge-based diversity and exploring how a team's knowledge heterogeneity is associated with a team's creativity. Furthermore, most prior studies on knowledge-based diversity have been conducted almost exclusively within top management teams (TMTs) in mature firms (Milliken and Martins, 1996) or R&D teams (Nijstad and Paulus, 2003; Shin and Zhou, 2007) instead of other forms of teams. In contrast, a scarce body of research in the field of knowledge-based diversity pays attention to entrepreneurial teams. Following Wiersema and Bird (1993) suggestion, considering that how team members are sensitive and respond to their diversity may be contingent on the context, one should be cautionary in applying the results from one kind of team to another kind of team. Therefore, this study focuses on entrepreneurial teams and explores how knowledge-based diversity contributes to a team's subsequent creativity potential.

To explore the link between the demographic heterogeneity of teams and the related organizational outcomes, the exclusive focus on the direct effects of team diversity has been insufficient in interpreting the underlying mechanism due to omitting the intervening variables (e.g., team decision-making, team conflict) and related inferences (Henneke and Lüthje, 2007). Knowledge sharing (KS) among team members has been identified as a critical intervening process to further explore the relationship between diversity and creativity based on the fact that knowledge-sharing and knowledge-exchange are core catalysts of TC potential (Taylor and Greve, 2006; Zhou et al., 2009; Sung and Choi, 2019). However, the diverse literature has omitted knowledge-related processes because prior prevailing research attention has mostly paid to interpersonal challenges (e.g., stereotyping, dissent, and conflict; van der Vegt, 2002; Cunningham and Sagas, 2004), which have been considered of limited value-adding importance when examining positive team outcomes, especially creativity (van Knippenberg et al., 2004). The benefit of knowledge-based diversity inputs could be enhanced on the condition that the reservoir of task-relevant knowledge and skills is shared and applied among team members to problem solving and is thus converted into social capital (Jia et al., 2014). Prior studies on the relationship between knowledge diversity and TC have omitted the idea-sharing process in the team. Further research is recommended to directly explore the idea-sharing intention of team members using a multilevel model (Park et al., 2018). Accordingly, this study attends to examine KS as a key mediating mechanism through which team diversity leads to TC.

Additionally, there is another research gap in the link between knowledge-based diversity and TC. Current studies exploring creativity have attended to either individual-level creativity [e.g., team member creativity (TMC)] or collective-level creativity (e.g., TC or organizational creativity) (Kim et al., 2019). However, collective-level creativity could not only be predicted by individual-level creativity but also be a mere result of individual efforts. Indeed, these two types of creativity at the measurement level depict different phenomena in a real organizational context. Thus, this study contends that it is both meaningful and necessary to decompose the roles of individual-level and collective-level creativity (e.g., TMC and TC) when exploring the diversity–creativity link in the team context. In this regard, the prior literature on the link between individual-level and collective-level creativity is deficient in both validating theoretical reasoning and rigorous empirical testing (Kim et al., 2019). As such, this study involves these two levels of creativity into an integrated model to examine the relationship between diversity and creativity.

Taken together, this study attempts to explore how knowledge-based diversity contributes to team-level creativity sequentially through the mediating mechanisms of KS and TMC. Relying on a group creativity model (Paulus and Dzindolet, 2008), group structure as group input could substantially impact individual cognitive processes and social contagion processes and thus eventually foster group output in the form of group creativity. Given that team diversity functions as group input, knowledge-based diversity could enhance individual cognitive processes (e.g., KS) and social contagious processes (e.g., individual-level creativity to team-level creativity; Burt, 1987; Ryan et al., 1996; Chen et al., 2013) and thus foster team-level creativity.

Notwithstanding the significance of exploring the effect of knowledge-based diversity on collective-level creativity (e.g., team-level creativity), few current studies have applied a multilevel approach to take the levels at which model constructs are measured into account. Specifically, although various mediating mechanisms have been involved in exploring the diversity–creativity link by prior studies, there are some flaws in that these studies have been mostly conducted only at the single-level or same-level analysis and assessment [e.g., educational specialization heterogeneity → TC at the team level, Shin and Zhou (2007); team knowledge diversity → TC at the team level, Park et al. (2018); team diversity → creativity of work teams at the team level, Sung and Choi (2019); or educational level diversity → TC at the team level, Guo et al. (2021)]. In this respect, a small body of prior studies have applied the multilevel approach to analyze the effect of team-level knowledge-based diversity on individual-level KS and TMC, which in turn fosters team-level creativity. Therefore, given that entrepreneurial team knowledge diversity (ETKD) and TC are organizational phenomena found at the collective level, KS and TMC are members' perceptions and behaviors found at the individual level. In contrast to single- or same-level analyses, a multilevel model analysis is an appropriate approach for examining individual-level mediating mechanisms through which team-level ETKD affects team-level creativity.

In sum, there is a black box present in the prior empirical research concerning team diversity; specifically, the underlying mechanism through which knowledge-based diversity leads to organizational outcomes, especially TC, is rarely tested. To further advance the literature concerning TC, this study aims to open this black box by exploring and testing a sequential intermediating mechanism determined by both KS and TMC at the individual level, through which team-level ETKD contributes to team-level creativity. To this end, based on a data set consisting of 252 team members nested with 42 entrepreneurial teams in China, multilevel structural equation modeling (MSEM) is utilized to examine the top-down relationship between ETKD and KS, as well as the bottom-up link between TMC and TC.

This study aims to make the following contributions to the literature in the domains of value-in-diversity, creativity, and entrepreneurial teams. First, our findings specify the antecedent of TC from the view of knowledge-based diversity to broaden the empirical scope and generalizability of the diversity–creativity literature. Second, this study points out that the benefits of knowledge-based diversity could be achieved via the mediating role of KS among team members, thus realizing the potential of TC on the basis of various resources. Therefore, it sheds new light on the diversity–process-outcome relationship by taking KS as an intervening mechanism. Third, this study differentiates the role of individual-level and team-level creativity and integrates them into a multilevel model when exploring the relationship between ETKD and TC to enrich the creativity literature. Fourth, our findings indicate that knowledge-based diversity could engender collective-level team benefits through the individual-level sequential mechanism of KS and TMC. Our research is among the first to theoretically model and empirically test the multilevel mediation model of knowledge-based diversity in teams, particularly examining both top-down (e.g., ETKD to KS) and bottom-up (e.g., TMC to TC) relationships and thus bridging micro and macro domains, which is arguably one of the current challenges in the management literature (Aguinis et al., 2011; Mathieu and Chen, 2011). Finally, entrepreneurial teams have been under-researched despite the importance and significance of diversity and creativity in entrepreneurial teams. Our theoretical model is presented in Figure 1.
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FIGURE 1. Hypothesized model.




THEORETICAL ORIENTATIONS


Entrepreneurial Team Knowledge Diversity and Team Creativity

What exactly is meant by an “entrepreneurial team” has induced a considerable debate among the academic community. According to Kamm et al. (1990), entrepreneurial teams are defined as “two or more individuals who jointly establish a firm in which they have a financial interest.” Furthermore, this definition has been broadened to involve individuals who have a direct influence on entrepreneurial firms' strategic choice (Gartner et al., 1994). Accordingly, Ucbasaran et al. (2003) combine both delineations by stating that the equity stake condition should be made stricter and that an individual could be regarded as a member of the entrepreneurial team on the condition that he or she has imposed a minimum equity stake.

Prior studies have thus far offered evidence that TMT heterogeneity in terms of demographic characteristics can contribute to explaining organizational outcomes (e.g., Carpenter, 2002). Most studies take the educational and functional heterogeneity of a team as a proxy for cognitive diversity when exploring the relationship between team heterogeneity and organizational outcomes. The findings of such studies indicate that due to diversity of experience and competencies, heterogeneity teams can produce more diverse ideas than can homogenous teams, which leads to a higher level of creativity (Flatt, 2004). According to Bantel and Jackson's (1989) study, heterogeneous TMTs in established firms in terms of team educational background are conducive to more substantial organizational innovation.

Following Madrid et al. (2016), an input–process–output (I–P–O) framework was employed to explore the creativity of groups or teams. In light of the I–P–O perspective, the diversity of teams in terms of task-related resources within a given team can improve the team's creativity potential. In this sense, TC will be higher when team members have diverse and non-redundant task-related resources, while TC will not differ from team-member individual creativity when the task-related resources of team members in a team are homogeneous and thus redundant.

According to Zhang et al. (2007), the knowledge diversity of a given team is conceptualized as the degree to which the reservoir of task-relevant knowledge and skills is specialized and distributed among team members. Specialized technical knowledge and skills in the particular domain of the tasks, as well as cognitive style and knowledge of creative heuristics, are considered to be important for coming up with creative ideas (Amabile, 1983). Given that creativity-related activities involve producing new things by combining previously unrelated processes, products, and materials, borrowing ideas, insights, or practices from one domain and modifying them for another domain or context (Amabile, 1996), TC could potentially be enhanced by cognitive resources resulting from the knowledge-based diversity of teams (Shin and Zhou, 2007).

When translated to entrepreneurial teams, these findings suggest that the team's reservoir of task-relevant knowledge should be diverse and, as result, help to generate creativity. In this vein, for venture teams under the assigned task domain, the educational or occupational backgrounds of each team member may not necessarily be associated with the task domain when pursuing TC. Accordingly, this study points out that compared with entrepreneurial teams with homogenous task-related knowledge among team members, entrepreneurial teams with heterogeneous reservoirs of knowledge related to the task domain will have higher creativity performance.



Entrepreneurial Team Knowledge Diversity and Knowledge Sharing

According to Joshi and Roh (2009), when considering knowledge diversity in terms of task-related or work-related attributes (e.g., educational specialization, work experience, functional background), professional diversity could generate positive performance from the perspective of information and decision making. Salient social categories and a discriminatory climate are less prone to be instigated by the team's knowledge diversity, which is based on non-demographic attributes (e.g., educational specialization and functional background). In contrast, informational diversity can spur team members to share their unique views and distinct experiences and pool their various cognitive resources to find better and new solutions. In this sense, professionalism might be stimulated by these organizationally bound attributes (Perry-Smith and Shalley, 2003; Kearney and Gebert, 2009). This type of information-related or knowledge-based diversity could expand skills and perspectives for team members; thus, they can pool their diverse cognitive resources through increased levels of KS to achieve better decisions (Harrison and Klein, 2007).

Hoever et al. (2012) noted that team members can be stimulated to find unique combinations and recombinations of existing ideas by knowledge-based diversity that offers a reservoir of knowledge and non-redundant information. In this vein, when translated to entrepreneurial teams, the benefits of team diversity can be realized to the extent that team members with various backgrounds fully exploit diversity through the free flow of diverse knowledge, information, and ideas, thus boosting the encounter and interaction of various perspectives among members (Jia et al., 2014; Sung and Choi, 2019).

Accordingly, the following hypothesis is proposed:

Hypothesis 1. Team-level entrepreneurial team knowledge diversity is positively associated with individual-level knowledge sharing.



Knowledge Sharing and Team Member Creativity

Knowledge Sharing is defined as the individual-level intention to exchange and expose information and ideas among team members. Leenders et al. (2003) noted that the presence of diverse intragroup cognitive resources offers the raw materials necessary for creativity potential. Sung and Choi (2019) further contended that the presence of only a knowledge pool within the group or team fails to lead to creativity, which occurs only when members are willing to share and apply the knowledge reservoir. Knowledge Sharing enables members to have access to diverse knowledge resources within the group, which results in interacting and co-learning among members, thus promoting the utilization of intragroup cognitive resources to creatively solve problems (Leenders et al., 2003). Furthermore, in line with the social structural perspective, the coordinated action, and the development of new ideas can be fostered by the intense activities of knowledge-sharing and dense networks of communication (Perry-Smith and Shalley, 2003; Jia et al., 2014).

According to Chae et al. (2015), individual creativity is conceptualized as an individual capability to generate new and novel ideas. Amabile (1996) noted that there are three types of determinants of individual creativity: domain-related skills, creativity-related skills, and task motivation. Thus, KS is considered a catalyst for creativity-related collaboration in that knowledge is one of most essential and important domain-related skills. In this sense, KS represents a process of communication within the team in which members might rebuild their knowledge when they access knowledge from other team members (Hendriks, 1999). During this process of KS and exchange, team members could also enhance their accumulation of knowledge and experience (Zhang et al., 2018). In line with Sternberg and Lubart's (1995) view, the knowledge accumulation of individuals can potentially inspire their creativity. Moreover, previous empirical studies also provide evidence for the relationship between KS and individual creativity. For instance, individual creativity is empirically verified to be enhanced by employee relationships, KS, and IT application maturity (Peng et al., 2014). On the basis of the above reasoning, when translated to entrepreneurial teams, this study points out that team members' perception of KS leads to their individual-level creativity.

Accordingly, the following hypothesis is proposed:

Hypothesis 2. Individual-level knowledge sharing is positively associated with individual-level TMC.



Bottom-Up Influence of Team Member Creativity on Team Creativity

Prior studies indicate that individual-level creativity (e.g., TMC) could lead to team-level creativity and thus result in an upward effect on TC (Pirola-Merlo and Mann, 2004; Chen et al., 2013). Drawing from social contagion theory, behavior contagion could take place among team members by imitating other members' behaviors (Burt, 1987; Ryan et al., 1996). In this sense, through the social contagion process, individual-level phenomena such as creativity and innovative behavior foster related team-level phenomena (Burt, 1987; Ryan et al., 1996; Chen and Kanfer, 2006; Chen et al., 2013). Specifically, when a given member with a high level of creativity attempts to yield novel task outcomes by integrating and coordinating the inputs of other members, this member's behavior might emerge as behavior norms that other team members would be likely to follow. As such, the creative behavior among the members would spread contagiously throughout the team and thus be collectively formed at the team level, thereby resulting in collective-level outcomes.

Kozlowski and Klein (2000) noted that the upward contribution by members to TC is a micro-to-macro, cross-level organizational phenomena per se. However, prior studies concerning the effect of individual-level creativity have mostly distinguished average individual creativity from TC and have been widely conducted at the team level (Pirola-Merlo and Mann, 2004; Chen et al., 2013; Kim et al., 2019). Other than the lack of theoretical explanation for the cross-level bottom-up effect, the empirical research methodology has also been limited to single-level or same-level analyses.

According to Croon and van Veldhoven (2007), inappropriate estimates of the standard errors of the regression parameters could be generated in that the variability of the survey data might be reduced when individual-level variables are aggregated to the team-level variables. Thus, this study proposes a multilevel relationship between individual-level creativity (e.g., TMC) and team-level creativity (e.g., TC) with the aim of mitigating this theoretical and empirical gap.

Accordingly, the following hypothesis is proposed:

Hypothesis 3. Individual-level team member creativity is positively associated with team-level creativity.



Multilevel Mediation Through Knowledge Sharing and Team Member Creativity

Encountering mixed and inconclusive empirical findings, diversity researchers suggested that to examine the relationship between the knowledge-based heterogeneity of teams and the related organizational outcomes, the exclusive focus on the direct effects of team diversity has been limited and insufficient in interpreting the underlying mechanism due to omitting the intervening variables, such as team decision-making, team conflict, team communication (Henneke and Lüthje, 2007). In this regard, however, the diverse literature has omitted knowledge-related processes, because previous prevailing research concern has mostly with interpersonal challenges, such as stereotyping, dissent, and conflict (van der Vegt, 2002; Cunningham and Sagas, 2004), which have been considered of limited value-adding importance when investigating positive team outcomes, particularly creativity (van Knippenberg et al., 2004). Given that knowledge-sharing and knowledge-exchange are core catalysts of TC potential (Taylor and Greve, 2006; Zhou et al., 2009; Sung and Choi, 2019), this study denotes that KS among team members could be identified as a critical intervening process to further explore the relationship between diversity and creativity.

Rather than separating information/decision-making theory and social categorization theory, the categorization-elaboration model integrates these two perspectives by identifying the underlying mechanisms of the effects of team diversity (Sung and Choi, 2019). The categorization–elaboration model points out that team diversity can have positive effects on team outcomes (e.g., decision quality and creativity) in that the elaboration of task-related information among members is elicited by diversity, thereby underscoring the importance and significance of the intervening process, which can explain the diversity–performance link (van Knippenberg and Schippers, 2007). According to van Knippenberg et al. (2004), the concept of elaboration is defined as a multilevel, multifaceted construct involving diverse cognitive and interactive processes that can take place at both the individual and group levels of analysis. In light of this model, prior empirical research provides evidence for the mediating role played by information elaboration in the diversity–performance link (Kearney and Gebert, 2009; Pieterse et al., 2013). This study extends this reasoning by identifying KS as an individual-level, intervening process that mediates the relationship between team diversity and TC.

Furthermore, prior studies have noted that the relationship between team diversity and KS can foster the team's capability to generate creative ideas (Taylor and Greve, 2006; Zhou et al., 2009). In this sense, KS provides a venue through which team members can access and accumulate diverse cognitive resources, and this flow of knowledge or informational resources fertilizes TC potential (Sung and Choi, 2019). Team members transform cognitive resources stemming from members of diverse backgrounds into actual creative performance through the process of KS, and thus, the social capital of the team is generated (Hoever et al., 2012; Han et al., 2014). Based on the above reasoning, when translated to entrepreneurial teams, knowledge-based or informational diversity is apt to stimulate task orientation to share distinct information and diverse experiences, thereby facilitating interactions among team members. Therefore, this study predicts that KS offers a conduit through which the effects of knowledge-based diversity are transmitted to TC potential.

Integrating our theoretical development for Hypotheses 2 and 3 with the above arguments, this study points out that individual-level KS and TMC sequentially mediate the relationship between team-level knowledge-based diversity and team-level creativity. Grounded in a group creativity model (Paulus and Dzindolet, 2008), important inputs functioning by group, task, and situational variables (e.g., group member characteristics, group structure, group climate, and external demands) could stimulate operating processes (e.g., cognitive, motivational, and social processes), after which the operating processes could generate group-level creativity-related outputs. In this vein, knowledge-based diversity as a group structure could foster group creativity in a given organization (e.g., TC) by influencing individual cognitive processes (e.g., KS and individual creativity) and social processes (e.g., social contagion). Relying on the social contagious process, individual creativity proliferates among other team members and eventually enhances TC. Taken together, when translated to entrepreneurial teams, knowledge-based diversity could foster TC sequentially by influencing KS (i.e., the proximal mediator) and TMC (i.e., the distal mediator).

Accordingly, the following hypothesis is proposed:

Hypothesis 4. Team-level entrepreneurial team knowledge diversity will significantly and indirectly relate to team-level creativity sequentially through individual-level knowledge sharing and team member creativity.




RESEARCH DESIGN AND METHODS


Sample and Procedures

Entrepreneurial teams that were concerned with the importance of creative capability (e.g., telecommunication, electronics, bioengineering, informational technology, service consultation) were priority research samples in that these kinds of entrepreneurial teams are relatively more sensitive to creativity than are entrepreneurial teams in other industries.

The Pearl River Delta region of Guangdong province is one of the most developed regions in China and is a leading region in the process of China's reform and opening. Nowadays, the Pearl River Delta region fosters a strong entrepreneurial and creative atmosphere and generates a large number of entrepreneurial practices and creative activities. Specifically, our research team distributed questionnaires to members of entrepreneurial teams from Entrepreneurial and Creative Parks (such as Southern Software Park, Jinjia Creative Valley, V12 Pioneer Park, etc.) in the Pearl River Delta of China, mainly in the cities of Guangzhou, Shenzhen, and Zhuhai. Following Ucbasaran et al.'s (2003) recommendation for the equity stake condition, individuals in the survey teams have imposed a minimum equity stake; thus, they can be considered as members of the entrepreneurial team. Finally, the survey data were collected from 252 team members nested under 42 entrepreneurial teams.

Our research team directly contacted the directors of entrepreneurial and creative parks, and the entrepreneurial teams in these parks were randomly selected. A total of 275 team members from 42 entrepreneurial teams completed the survey, and a dyad data set of 252 member-leader matched data sets comprised our final sample, indicating a response rate of 91.6%.

In the survey process, participants were informed about the managerial implications of this research and the importance of careful observation of survey items, and two different types of questionnaires including team member surveys and leader surveys were offered. In the case of the team member survey, ETKD and KS were measured, and the sample consisted of 61% men and 39% women. The age groups were as follows: 5.9% of the respondents were in their 20s, 58.0% were in their 30s, 18.6% were in their 40s, 15.4% were in their 50s, and 2.1% were in their 60s. Regarding education level, 15.4% of the respondents had high school education, 29.8% had a college education, 42.4% had a bachelor's degree, 10.7% had a master's degree, and 1.7% had a doctoral degree. In the case of the team leader survey, the levels of EC and TC were rated. The leader demographics consisted of 89% males and 11% females. The entrepreneurial team size ranged from 5 to 10 members, with an average size of six members.

Due to the different sources of survey data, including team member surveys and leader surveys, the issue of a potential common method basis was minimized. In addition, common method bias was checked by Harman's one-factor test. By the principal component factor method, three items of ETKD, five items of KS, four items of TMC, and the six items measuring TC were entered into the analysis. The results showed that 37.71% of the variance was explained by the first factors in the model. Thus, common method bias was not an issue.



Measures

All measures in this study were translated into Chinese. Following Brislin's (1980) translation-back-translation procedure, the translation from English to Chinese and then back to English was performed by bilingual experts with the aim of verifying the translation. Appendix lists the questionnaire of key measurements in this study.



Entrepreneurial Team Knowledge Diversity

Entrepreneurial team knowledge diversity was measured with the scale adopted from Campion et al. (1993) and Jehn et al. (1999). Team members were asked to respond to how extensively they perceive the knowledge diversity of their team to be. The three items of the scale measure were rated on a Likert-type scale ranging from 1 (I do not agree at all) to 7 (I completely agree). Sample items were “Your entrepreneurial team members vary widely in their professional fields” and “Your entrepreneurial team members have a variety of different educational backgrounds and experiences.” Considering that ETKD was conceptualized at the team-level construct, the individual-level data were aggregated to the team-level. According to LeBreton and Senter's (2008) aggregation procedure, based on a multilevel random-intercept model, the results showed that the mean Rwg(j) of ETKD was 0.73 (SD = 0.35), i.e., greater than the recommended value of 0.70. Entrepreneurial team knowledge diversity modeled as a group-level construct can be formulated by aggregating individual-level ETKD ratings. Based on one-way ANOVA, the results showed that ETKD has a high between-level variation and within-level agreement [F = 1.614, p < 0.05; ICC1 (intraclass correlations) = 0.32; ICC2 (reliabilities of the group means) = 0.83; Bliese (2000)]. Moreover, multilevel confirmatory factor analysis (MCFA) can prevent conflation in reliability estimates at the within level and between level because the measurement model parameters are decomposed into level-specific parts (Geldhof et al., 2014). In this sense, the MCFA approach can be applied to evaluate the Cronbach's alpha within and between levels of the model constructs (Koopmann et al., 2016). The MCFA analysis results indicated that the Cronbach's alpha at the between-group level of ETKD was 0.971, while the Cronbach's alpha at the within-team level of ETKD was 0.713, thereby demonstrating that the measure was reliable at both levels.



Knowledge Sharing

Knowledge sharing was measured with the scale adopted from Bock et al. (2005), including explicit KS and implicit KS. Team members were asked to rate how extensive they felt their intention toward KS was. The five items of the scale measure were rated on a Likert-type scale ranging from 1 (I do not agree at all) to 7 (I completely agree). A sample measured item of explicit KS was “I will always provide my manuals, methodologies and models for members of my team.” A sample item measuring tacit KS was “I will try to share my expertise from my education or training with other team members in a more effective way.” Notably, the validity and reliability evidence for the scale have been demonstrated by prior studies. Based on one-way ANOVA, the results showed that KS had a high between-level variation and within-level agreement (F = 2.029, p < 0.05; ICC1 =0.38; ICC2 =0.75). Moreover, the measure was reliable at both between and within levels, as indicated by Cronbach's alpha based on MCFA (Geldhof et al., 2014), which was 0.865 at the between-team level and 0.701 at the within-team level.



Team Member Creativity

Team member creativity was measured with the scale developed by Tierney and Farmer (2011). Team leaders were asked to rate how extensive they felt their team members' individual creativity was. The four items of the scale measure were rated on a Likert-type scale ranging from 1 (I do not agree at all) to 7 (I completely agree). Sample items were “This team member seeks new ideas and ways to solve problems” and “This team member identifies opportunities for new ways of dealing with work.” Notably, the validity and reliability evidence for the scale have been demonstrated by prior studies. Based on one-way ANOVA, the results showed that EC had a high between-level variation and within-level agreement (F = 1.705, p < 0.05; ICC1 = 0.35; ICC2 = 0.83). Moreover, the measure was reliable at both between and within levels, as indicated by Cronbach's alpha based on MCFA (Geldhof et al., 2014), which was 0.980 at the between-team level and 0.945 at the within-team level.



Team Creativity

Team creativity was measured with the scale developed by George and Zhou (2001). Following prior research suggestions (Pirola-Merlo and Mann, 2004), team leaders can be reliable sources of team-level information; thus, team leaders were asked to rate how extensive they felt their TC was. The six items of the scale measure were rated on a Likert-type scale ranging from 1 (I do not agree at all) to 7 (I completely agree). Sample items were “Your team often comes up with new and practical ideas to improve performance” and “Your team suggests new ways to achieve goals or objectives.” Notably, the validity and reliability evidence for the scale have been demonstrated by prior studies. The team-level Cronbach's alpha for this scale was 0.963.



Controls

Several control variables were considered to bias our research. First, team members' gender and age were taken as control variables because prior studies have demonstrated that gender and age are associated with creativity (e.g., Gong et al., 2009; Richter et al., 2012). Second, team members' educational level was also included as a control variable because the educational level of team members might influence their creativity (Amabile, 1996; Shin and Zhou, 2003; Shin et al., 2012). Third, following the recommendation of Koopmann et al. (2016), team tenure and team size were assessed as control variables at the team level.



Analytical Strategy

Considering the nested nature of our research data (i.e., team members were nested within their leaders), according to Preacher et al. (2010), MSEM was applied to examine the multilevel model of this study, in which it is necessary to model both top-down and bottom-up relationships.

In comparison with hierarchical linear modeling (HLM), MSEM can not only evaluate indirect relationships in the multilevel model more precisely by means of decomposing variance into components at the between- and within-levels because potential problems of conflated within- and between-level relationships are avoided (Zhang et al., 2009; Preacher et al., 2010) but can also test upward impacts in the multilevel model, which fails to be assessed by traditional multilevel modeling techniques (e.g., HLM; Preacher et al., 2010).

The indirect relationship model was suggested by Hypotheses 7–9 of this study, in which ETKD and TC were sequentially mediated by KS and TMC. By applying MSEM, this study could evaluate the top-down link between ETKD and KS, the relationship between KS and TMC at the individual level, and the bottom-up link between TMC and TC simultaneously. Furthermore, the indirect effects between ETKD and TC were mediated, although two individual-level mediators (KS and TMC) were quantified by the product-of-coefficients method.

In particular, to test the proposed model's top-down link (i.e., 2–1 relationship), following Preacher et al. (2010) and Zhang et al. (2009), the structural coefficient of the relationship between the level-2 predictor (ETKD) and the latent group mean of the level-1 outcome (KS) was examined. To test the proposed model's bottom-up link (i.e., 1–2 relationship), considering Lüdtke et al.'s (2008) approach to MSEM, which is an efficient method of testing the bottom-up relationship by a one-step, full information maximum likelihood estimation, the structural coefficient of the relationship between the latent group mean of TMC and the lant level-2 outcome (TC) was examined to assess the bottom-up link.

To test the multilevel mediation relationship (i.e., 2-1-2, 2-1-1-2), following the recommendations of Zhang et al. (2009), the chain links among the latent variables and latent group means at the between-group level were examined. In this sense, the mediation effect and chain mediation effect were examined by multiplying the path coefficients among the latent predictor (ETKD), the latent group means of the mediators (KS and TMC), and the latent outcome (TC). Based on unstandardized coefficients of model paths, the point estimates and standard errors were obtained from the analysis for the multilevel mediation effects. To further test cross-level mediation effects, a parametric bootstrapping procedure was applied in terms of the recommendation by Preacher et al. (2010). A Monte Carlo simulation with 20,000 replications was conducted to test the 95% bias-corrected confidence interval (CI) around the indirect effects (e.g., Wang et al., 2013; Lanaj et al., 2014; Lennard et al., 2019).

In this study, all the analyses were implemented by using Mplus 8.0 (Muthén and Muthén, 1998–2010) with robust maximum likelihood (MLR) estimation. Based on Hu and Bentler's (1999) recommendations, means of the root-mean-square error of approximation (RMSEA), the Tucker–Lewis Index (TLI), and the comparative fit index (CFI) were employed to assess model fit, and chi-square difference testing was applied to compare multilevel alternative rival models.




RESULTS


Descriptive Statistics

The summary statistics and correlations of all the model constructs are shown in Table 1. Notably, educational level as a control variable was unassociated with substantive model variables. Becker (2005) contended that, with the aim of avoiding reduced statistical power and increased type II errors, control variables that are uncorrelated with the dependent variable should be excluded from the model. In this case, following Becker's (2005) recommendations, the educational level variable was dropped from subsequent analysis.


Table 1. Means, standard deviations, and inter-correlations of variables.
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Convergent and Discriminant Validity

To guarantee the constructs' validity and reliability, confirmatory factor analysis (CFA) was conducted to evaluate the reliability, convergent validity, and discriminant validity of the measurement scales (see Table 2).


Table 2. Overall reliability of the constructs and factor loadings of indicators.

[image: Table 2]

For Cronbach's alphas and composite reliability coefficients, the model constructs were all found to be beyond the recommended threshold of 0.7, which demonstrated a high level of internal consistency. Regarding the factor loadings of the model constructs, all the factors were loaded significantly by their corresponding items and met the recommended cutoff of 0.7, thereby indicating an acceptable level of convergent validity; in terms of the square multiple correlation (SMC) values of model constructs, the results were all beyond the recommended minimum of 0.5, which showed acceptable item reliability. In addition, the average variance extracted (AVE) was beyond the recommended value of 0.5, which revealed that the amount of variance due to constructs' items was more than the amount of variance due to measuring error (Fornell and Larcker, 1981). Thus, according to the above gauging criteria, the convergent validity of the model constructs was guaranteed.

Following Fornell and Larcker (1981), to assess the discriminant validity of the model constructs, it was recommended to compare the square roots of the AVE values with the interconstruct correlations. As shown in Table 1, the square roots of the AVE values of all the model constructs were in all cases above the interconstruct correlation coefficients, which implies that the model constructs are presumed to possess discriminant validity.

Moreover, a series of CFAs was conducted to determine the distinctiveness of the model constructs. Specifically, the four-factor model was compared with seven alternative models, including four three-factor models, two two-factor, and one one-factor models. Considering the correlation among constructs, the first two-factor model was obtained by blending ETKD, KS, and TMC, and the second two-factor model was obtained by blending KS, TMC, and TC. In terms of both correlation among constructs and leader-rated or member-rated variables, four three-factor models were constituted. The one-factor model was obtained by combining all four constructs into one latent factor. Based on chi-square statistics and the fit indices of CFI, TLI, RMSEA, and SRMR, the distinctiveness of the models was assessed to test whether the proposed measurement model adequately fit the data. The CFA results showed that the proposed four-factor model fits the data better than other alternative nested models (see Table 3), thereby indicating that our measurement models captured the distinctiveness of research constructs and confirmed our modeling approach.


Table 3. Results of confirmatory factor analysis.
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Hypothesis Testing

Based on MSEM, the proposed multilevel structural model showed a good fit (χ2 = 347.71, df = 189, CFI = 0.92, TLI = 0.91, RMSEA = 0.07), in which ETKD and TC are associated through KS and TMC.

In the structural model, the proposed direct and indirect relationships were tested (shown in Table 4). On the one hand, for all direct relationships, first, ETKD was positively related to KS, as the results showed a significant unstandardized path coefficient (β = 0.757, p < 0.001), thus supporting Hypothesis 1. Second, ETKD was not positively associated with EC or TC, as the results indicated non-significant unstandardized path coefficients (β = 0.146, p > 0.05; β = 0.188, p > 0.05). Third, KS was significantly associated with TMC, as indicated by a significant unstandardized path coefficient (β = 0.683, p < 0.001), thus supporting Hypothesis 2. Fourth, TMC was significantly associated with TC, and KS was also positively related to TC, as shown by significant unstandardized path coefficients (β = 0.307, p < 0.05; β=0.503, p < 0.01), thus supporting Hypothesis 3.


Table 4. Tests of direct and indirect relationships (Hypotheses 1–4).
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On the other hand, regarding indirect relationships, following recommendations by Preacher et al. (2010), the multilevel mediating effect of KS and TMC on the relationship between ETKD and TC (i.e., 2-1-1-2 model) was tested. In the proposed multilevel mediation model, path A (ETKD → KS), path B (KS → TMC), and path C (TMC → TC) were evaluated simultaneously. Preacher et al. (2010) noted that multilevel indirect effects are evaluated at the between-group level in situations in which the model involves both downward and upward effects. First, ETKD had a significant indirect relationship with TC through KS, as indicated both by a significant unstandardized estimate of the product of coefficients (γ = 0.381, p < 0.05), and the 95% bias-corrected CI around the indirect effect (CI = [0.034, 0.727]). Second, ETKD failed to have a significant indirect relationship with TC through TMC, as results indicated that unstandardized estimate of the product of coefficients was not significant (γ = 0.045, p > 0.05), and the 95% bias-corrected CI around the indirect effect included zero (CI = [−0.100, 0.190]). Third, ETKD had a significant indirect relationship with TC through the chain of KS and TMC, as indicated both by a significant unstandardized estimate of the product of coefficients (γ = 0.159, p < 0.01) and the 95% bias-corrected CI around the indirect effect (CI = [0.059, 0.258]); this result supports Hypothesis 4.

To further test the full vs. the partial mediation of the proposed model, this study examined a rival model in which the direct path from ETKD to TC was fixed to zero. Following De De Wulf et al.'s (2001) recommendation, a comparison between the proposed model and the rival model was conducted in terms of model fit indices and the proportion of statistically significant paths. The results showed that the fit index values for the rival model (χ2 = 355.29, df = 188, CFI = 0.92, TLI = 0.90, RMSEA = 0.07) failed to improve the model fit. Furthermore, the scaled chi-square difference test indicated that the fit of the rival model was similar to that of the proposed model [[image: image](1) = 0.35, p = n.s.]. Thus, the examination provided evidence for the full mediation of the proposed model. The results of multilevel sequential mediation analysis are shown in Figure 2.


[image: Figure 2]
FIGURE 2. Results of multilevel sequential mediation analysis. *p < 0.05, **p < 0.01, ***p < 0.01; Unstandardized coefficients are presented.





DISCUSSION

With the aim of providing empirical evidence for the link between ETKD and TC, this study explores the underlying mechanism by which the knowledge composition of venture teams affects their creativity. Based on a data set of 252 team members from 42 entrepreneurial teams in China, MSEM is employed to assess the top-down relationship between ETKD and KS, as well as the bottom-up link between TMC and TC. The findings fail to support the research hypothesis of a direct effect of ETKD on TC. Indeed, the indirect effect has been verified; specifically, KS and TMC play mediating roles in this link. In the following, this study offers research and practical implications, as well as limitations that warrant future research.


Research Implications

This study makes theoretical and empirical contributions to the literature concerning diversity, creativity, and entrepreneurial teams based on our findings.

First, this study concerns knowledge-based diversity as the main heterogeneity variable by which to explore the diversity–creativity relationship. According to Williams and O'Reilly's (1998) suggestion, the heterogeneity variable should be chosen properly in terms of its conceptual association with the outcomes of interest in that the effects of different heterogeneity variables are not all similar. In the case of the creativity of venture teams such as those in our sample, knowledge-based diversity offers various perspectives, knowledge, and skills that are beneficial for the creativity potential of teams. Thus, knowledge-based diversity is the most related heterogeneity variable. In line with the results of meta-analytic research by Joshi and Roh (2009), compared with demographic diversity (e.g., gender, age, and race), informational diversity (e.g., function, education, and tenure diversity) can significantly predict the positive performance of work units. Thus, potential informational benefits stemming from the non-redundant professional backgrounds of the constituting members could be engendered by knowledge-based diversity.

Second, this study further extends the literature on the diversity–creativity link by disclosing that individual-level KS, as a critical intervening process, plays a mediating role in the relationship between knowledge-based diversity and TC. Consistent with the input-process-output model of group effectiveness (Horwitz and Horwitz, 2007), exploring the implications of knowledge-based diversity in terms of intervening processes could answer the call to open the black box in the link between diversity and outcomes. Horwitz and Horwitz (2007) noted that a given group could have access to a broad range of cognitive knowledge and skills originating from the background diversity of constituting members. In this case, different roles are distributed naturally, and different aspects of problem solving are borne for constituting members with different professional backgrounds. As such, team members could readily derive, generate, and accept different perspectives on the basis of their diverse professional backgrounds (Bunderson and Sutcliffe, 2002). In this sense, on the one hand, unnecessary conflicts and competition among team members could be mitigated and softened by this functional diversity among members; on the other hand, positive and cooperative intrateam exchanges and subsequent creative outcomes could be yielded by the diversity in ideas and knowledge. Accordingly, attention to intermediate group processes should be paid as these processes may be proximal to the input of group composition and be relevant to output in question; as such, the diversity–creativity link could be more clearly clarified (van Knippenberg et al., 2004).

Third, this study differentiates the role of individual-level and team-level creativity and merges them into an integrated model when exploring the relationship between ETKD and TC. Considering that the two levels of creativity known to be highly related tend to describe different organizational phenomena, this study attempts to explore the diversity–creativity link by decomposing the role of the two types of creativity in a unified multilevel model and thus to enrich the creativity literature.

Fourth, this study examines the underlying mediation mechanism in the relationship between ETKD and TC. Relying on a group creativity model (Paulus and Dzindolet, 2008), knowledge-based diversity could enhance TC potential through the underlying sequential mechanism of individual-level KS and TMC. In light of a group creativity model, ETKD, which is considered a critical input, could promote the team creative process by initiating operating processes (e.g., cognitive, motivational, and social processes), such as team members' KS and individual creativity. Moreover, the enhanced operating processes could ultimately yield output from team-level creativity through social contagious processes. By examining KS and TMC as the mediating roles that provide a conduit to transmit the effect of knowledge diversity of venture teams to teams' creativity potential, a new process mechanism of TC has been revealed. Accordingly, this study contributes to extending the understanding of the nature of team processes for diversity–creativity links.

Moreover, given that prior studies on the diversity–creativity link have explored the underlying intervention mechanism under which team diversity influences TC mostly based on single-level or same-level analysis, this study contributes to the literature by methodological advancement. In this regard, when examining the effect of team-level diversity on individual-level team members' cognition and creativity and in turn diffusing among the team to foster team-level creativity, the current research pays less attention to multilevel or cross-level methods. Considering that team members' KS and creativity are individual-level phenomena and that team diversity and creativity are team-level organizational phenomena, the single-level or same-level method fails to fully depict and interpret the intrateam interactions. Therefore, this is why the MSEM approach is applied to assess the proposed multilevel mediation model, which consists of both top-down relationships (level 2 → level 1) and bottom-up relationships (level 1 → level 2), and thus contributes to understanding the dynamic relationship between individual members in the team and the team as whole.

Finally, our study explores the diversity–creativity link in entrepreneurial teams with a field nested dataset from venture teams, especially in the domain of high-tech industries in China. Thus, our findings provide some of the first empirical evidence to examine how knowledge-based diversity of entrepreneurial teams facilitates TC potential, given that the prior studies on diversity–creativity relationships have been most concerned with working teams, R&D teams, and TMTs (e.g., Shin and Zhou, 2007; Buyl et al., 2011; Wang et al., 2016; Park et al., 2018; Sung and Choi, 2019; Guo et al., 2021).



Practical Implications

According to our multimodel test, the results indicate that ETKD can lead to enhanced TC. Most new venture teams were found to be constructed based on personal and professional relationships and thus to be more homogeneous with regard to team members' knowledge backgrounds (Henneke and Lüthje, 2007). In this case, major implications concerning the prefounding and postfounding stages of entrepreneurial teams should be considered for entrepreneurial practitioners.

First, for the prefounding stage of new entrepreneurial teams, it is recommended to underline the importance of fostering teams with heterogeneous compositions in terms of knowledge. The formation and evolution of new venture teams is often a random process mostly on the basis of previous private and professional relationships. Thus, entrepreneurial practitioners are necessary to intervene in the prefounding stage to pay attention more carefully to its composition and more consciously foster entrepreneurial teams.

In this regard, it is necessary for entrepreneurship educators, research institutions, and venture capitalists to enhance the intention of a leading entrepreneur or technical-oriented core venture team to take in team members with diverse knowledge backgrounds. For example, in high-tech entrepreneurial firms, the core team may be hesitant and reluctant to assemble potential partners with a knowledge background of business management because they are mostly engaged in technological solutions and development. It is perceived as unfair for them to share ownership and decision-making with potential partners who have not benefited the venture concept and operation. As such, our findings reveal that it is important for new ventures to foster a well-balanced team in terms of knowledge background, which will benefit creativity both individually and collectively. As a leading entrepreneur, it is advisable to implement a systematic assessment of team composition to identify complementary skills and capabilities. According to Der Foo et al. (2005), the recommendation of team composition has already been followed by venture capitalists who make funding decisions on the basis of the interdisciplinary characteristics of the entrepreneurial teams. In the same vein, it is also well-recommended for entrepreneurial incubators to underscore the importance of integrating heterogeneous partners into venture teams when providing support for potential leading entrepreneurs (Henneke and Lüthje, 2007).

Second, it is advisable for entrepreneurial educators, entrepreneurial incubators, funding institutions, and venture consultants to boost the possibility of heterogeneous team-building by recruiting potential partners from diverse knowledge backgrounds. Thus, for venture teams based on existing relationships, cultivating relationships with potential venture partners across knowledge disciplines seems reasonable prior to an actual new business start. Universities are believed to play a dominant role in facilitating cross-disciplinary team building. In this vein, university-based entrepreneurship education programs could not only facilitate the development of the entrepreneurial intention of students (Hou et al., 2019) but also provide a promising avenue to aid in cross disciplinary and work-experience contacts among students. Such entrepreneurship education programs could enhance the possibility for social interaction and integration among individuals from a variety of knowledge backgrounds and thus benefit the potential development of venture teams. In short, our findings indicate that it is necessary for entrepreneurship–fostering organizations to aid potential venture founders in assembling heterogeneous teams to attenuate and close gaps in their competency maps.

Third, the postfounding stage of established entrepreneurial teams is another story. In this case, in the short-term run, there are few chances to change the level of heterogeneity of venture team composition by recruiting additional partners with complementary knowledge backgrounds or by forced turnover of partners with redundant knowledge bases. In this case, given that the knowledge-based diversity of entrepreneurial teams may not be translated into TC automatically, it is recommended that team leaders should keep an eye on both team heterogeneity in terms of knowledge and the level of KS among team members to minimize the loss of creativity.

As indicated by our findings, the quality of KS mediates the relationship between ETKD and TC. This implies that established venture teams are necessary to be concerned with the level of KS, which may compensate for their lack of specific and complementary knowledge. Specifically, practices designed for team members to enhance idea sharing and divergent thinking are recommended (e.g., the devil's advocate approach; Park et al., 2018), which could facilitate the fostering of a participatory climate, thus benefiting TC potential.

Moreover, considering that our findings further reveal the sequential intermediating mechanism that underlies the link between team diversity and TC, venture team leaders should pay attention to individual-level members' cognitive processes (e.g., KS) and social contagion processes (e.g., individual creativity to TC). This indicates that ETKD could effectively foster team-level creativity on the condition that team members have higher-level signs of KS and individual creativity.




LIMITATIONS AND FUTURE DIRECTIONS

Although this study offers some interesting findings and implications, some limitations still need to be considered.

First, the relatively larger entrepreneurial team samples covering various industries in China should be taken into account. The confidence in the preliminary results could be enhanced by replicating this research with more samples of entrepreneurial teams. Despite this limitation, the current study is still considered valuable pilot research in that it provides a better understanding of how the heterogeneous composition of new entrepreneurial teams affects creativity both individually and collectively, which thus far has received limited attention.

Second, this study did not investigate some social group factors as intervening variables (e.g., the level of task conflict or the communication intensity of team members). For TMTs in mature firms, studies involving social group factors have generated promising results (Henneke and Lüthje, 2007). Due to the assumption that some social group factors (e.g., lack of communication among team members, severe affective conflicts) are verified to be less relevant for new venture teams, these social group variables were not included in this study. Nevertheless, it seems interesting for future research to further investigate the extent to which social group variables play a minor part in the relationship between ETKD and TC.

Third, drawing from Amabile's (1983) componential theory of creativity, factors that could facilitate individual learning lay the foundation for individual creativity. Extending this perspective, individual learning might be expected to relate to both skill acquisition and intrinsic motivation. And thus, it might motivate individuals to seek out opportunities for improving their creativity (Hirst et al., 2009). Additionally, building on theories of person-situation interactions (Tett and Burnett, 2003; Chen and Kanfer, 2006), contextual influence set the stage for generating creative outcomes. In this regard, team learning behavior, that is, collective problem solving and reflection (Edmondson, 1999) could be considered as one kind of contextual factors. Thus, future research is called on to further explore the diversity–creativity link by introducing learning-related factors (e.g., individual learning and team or organizational learning) to the theoretical model, and thus contribute to the creativity literature and broader organizational behavior field.

Finally, the dynamic effects of venture team composition were not considered in this study. Specifically, such effects posit that as a response to creative problems in generating and commercializing products or services, the composition of a given entrepreneurial team changes over time and may enhance the creativity and innovation of the team. With the growth of entrepreneurial teams, the running focus on the development of products or services might switch to operating procedures. In this sense, the composition of founding teams, initially dominated by homogenous members with backgrounds in science and technology, should correspondingly shift to heterogeneous members with backgrounds including management, finance, marketing, and legal aspects of ventures (Berry, 1996; Henneke and Lüthje, 2007). As such, future longitudinal studies are needed and are thus called on to further explore the dynamics of venture team composition in terms of knowledge diversity, which might shed light on the performance and competitive edge of entrepreneurial teams in the long run.



CONCLUSION

This study aims to provide a deep understanding of the relationship between ETKD and TC, which aids in opening the “black box” of the direct effect of heterogeneous organizational demography on organizational outcomes in the context of entrepreneurial teams (Lawrence, 1997; Henneke and Lüthje, 2007). Furthermore, our findings provide evidence for the perspective that the relationship between entrepreneurial team characteristics and TC is mediated by intervening processes. Indeed, the diversity of entrepreneurial teams in terms of knowledge is an antecedent to both KS and TMC, which are conducive to the creativity of new ventures. In other words, KS and TMC fully mediate the link between ETKD and TC.
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The purpose is to study the internal relationship between entrepreneurial optimism and business performance of new ventures, and the impact of entrepreneurial optimism on the business performance of new ventures. Based on the literature review, the hypotheses that entrepreneurial optimism has a positive impact on the business performance of new ventures and that labor law plays a mediating role in the impact are put forward. Then, the questionnaire is designed according to the maturity scale, and 200 questionnaires are collected. Finally, the descriptive statistical analysis, reliability analysis, exploratory factor analysis, confirmatory factor analysis, correlation analysis, and regression analysis of the theoretical model and hypothesis are carried out by using the statistical analysis software spsss22.0. The results show that each dimension of entrepreneurial optimism has a significant positive impact on the business performance of new ventures, and labor law plays a mediating role between them. This study provides a new idea for the establishment of the performance impact mechanism of new ventures and helps new entrepreneurs realize the importance of maintaining an optimistic attitude, improving the business performance of new ventures.
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INTRODUCTION

Entrepreneurship has great significance to the economic and social development of a country and region. It also plays an important role in promoting innovation and industrial restructuring, creating jobs, and shaping social culture (Ferreira et al., 2019). The government and the people worldwide pay close attention to the development of entrepreneurship and strive to create a good environment to promote mass entrepreneurship and innovation, stimulate the vitality of hundreds of millions of micro-market players, and develop new engines of economic development. In recent years, the continuous improvement of China’s market environment contributes to the increasing number of entrepreneurial activities, the all-round development of the entrepreneurial economy, and the popularity of entrepreneurship (Song and Jing, 2017). According to the report of Global Entrepreneurship Monitor, China’s entrepreneurial activities are continuously increasing, and it has become a country with active entrepreneurship. However, with the extensive development of entrepreneurial activities, the follow-up growth problems of enterprises follow, and it is related to the survival of new ventures. The immaturity of new enterprises and industry barriers poses a serious threat to them. Only a small number of new ventures develop into mature enterprises, and most of them die prematurely (Ghulam et al., 2017). Therefore, the business performance impact mechanism of new ventures is worthy of attention.

Wu and Wu et al. (2019) argued that the optimistic attitude of entrepreneurs is an important factor of new enterprises. Scholars in China and foreign counties made in-depth research on the impact mechanism of entrepreneurial attitude on the business performance of new ventures (Rankovi et al., 2020). However, there are few studies on entrepreneurs’ optimism, and a series of problems about how entrepreneurs’ optimism promotes and improves the business performance of new ventures are not studied and concerned (Qian et al., 2018). Dvouletý and Dvouletý believed that the business performance measurement indicators of new ventures should include sales rate, profit rate, and return on assets (Dvouletý, 2017; Diana and Maria, 2020). Sarraf and Nejad (2020) proposed BSC (Balanced Score Card) business performance evaluation system after the empirical research on several leading enterprises, which achieves a balance in many aspects, considers both financial indicators and non-financial indicators, and covers finance, customers, business management, and personnel training and development, breaking through the traditional method of measuring business performance only by financial performance [(Sarraf and Nejad, 2020). Messeghem et al. (2018) developed the business performance measurement scale based on BSC, which evaluates the business performance of new ventures from the aspects of financial performance, enterprise operation efficiency, customer and employee satisfaction, and loyalty. Most of the empirical results of enterprise performance evaluation show that it is not adequate to use only financial indicators to evaluate enterprise performance. Balanced score card no longer takes finance as the not only indicator to measure enterprise performance, but also considers non-financial indicators, achieving a balance in many aspects (Park et al., 2017; Dobrovič et al., 2018; Messeghem et al., 2018)]. The impact of policies on the enterprise economy is always a hot issue for scholars to study and discuss. Here, the labor law is introduced into the study of the relationship between entrepreneurial optimism and enterprise performance, and the impact of entrepreneurial optimism on the business performance of new ventures from a new perspective is discussed. Chen (2019) believed that the key to distinguishing charismatic leadership from non-charismatic leadership was whether they had foresight, self-confidence, and foresight, whether they could clearly state their goals, whether they could firm their faith, whether they could find another way, whether they understood change, and whether they were sensitive to the external environment (Chen, 2019). Yuan and Wu (2020) found that the unique qualities of successful entrepreneurs were sufficient knowledge to deal with market changes, risk-taking, innovation, scientific management skills, and cooperative spirit (Yuan and Wu., 2020; Liu and Chen, 2021).

The effect of the entrepreneur optimism on the business performance of new ventures in the new era of China is explored through the important intermediary of labor law, and the influence of entrepreneurship on the performance of enterprises from a new perspective and ideas is discussed to find a new path and solution for promoting China’s economic development. The main methods employed are literature analysis, questionnaire survey, and statistical analysis. It is very important to select the right and correct research methods and the correct statistical analysis methods for testing the theoretical model and hypothesis. Based on spss22.0 statistical analysis software, the research topic of the influence of entrepreneur optimism on the performance of new ventures is mentioned. The innovation points of the research are as: (1) to establish a performance evaluation model of new ventures from the perspective of entrepreneur optimism and labor law; (2) to formulate a series of concrete and feasible evaluation strategies according to the national conditions of domestic enterprises. The indicator system of this study is practical and referential and can provide research ideas and practical experience for the influencing factors of the performance of new ventures.



RESEARCH METHODS OF ENTREPRENEURIAL OPTIMISM AND LABOR LAW ON THE IMPACT MECHANISM OF THE PERFORMANCE OF NEW VENTURES


Research Method

It is very important to choose appropriate and correct research methods and data statistical analysis methods for testing the theoretical model and hypotheses. The empirical research method, literature analysis method (Melloncon and St. Amant, 2019), questionnaire survey method [(Rogoza et al., 2018), and statistical analysis method (Wu et al., 2019) are adopted. And SPSS22.0 statistical analysis software (Wu and Song, 2019) is also used to conduct descriptive statistical analysis, reliability and validity analysis (Wu et al., 2020), exploratory factor analysis (A, 2019)], confirmatory factor analysis, correlation analysis, and regression analysis.



Data Processing

Based on the mature scale, the questionnaire design follows the principles of having a clear topic, reasonable questions and design, and the moderate number of questions, and easy to understand. The questionnaire covers several major provinces in China, including Guangxi, Guangdong, Zhejiang, Shandong, Anhui, Beijing, Sichuan, Heilongjiang, Guizhou, and Hainan. The research objects are the top managers of new ventures and some middle managers with decision-making ability. The data collection time is from September to December 2020. Because the measurement methods and tools of entrepreneurship optimism and business performance of new ventures are not perfect, it is difficult to quantify the evaluation of entrepreneurship optimism. According to the current situation and research purposes, most of the data are from entrepreneur training and some important meetings organized by entrepreneurs. There are 20 questions in the questionnaire, and 210 questionnaires are recovered, with an effective rate of 95.23%.

To test the relationship between entrepreneurial optimism and the business performance of new ventures, SPSS22.0 is used to conduct linear regression analysis: First, the demographic variables are taken as independent variables and the business performance of new ventures as dependent variables to construct regression model M1 (Wu et al., 2020). Second, the demographic variables are taken as control variables, entrepreneurial optimism as independent variables, and the business performance of new ventures as dependent variables to construct a regression model M2 (Wasowska, 2019).



Research Hypothesis


Entrepreneurial Optimism and the Business Performance of New Ventures

Based on different research backgrounds, starting points, and research fields, scholars have a different understanding of the problem and entrepreneurs’ optimism. Wu and Wu. (2017) argued that entrepreneurs could update the old mode of production through “creative destruction, “innovate, restructure and recreate products, and production processes. Zheng et al. (2020) found that entrepreneur optimism referred to an individual characteristic of the entrepreneur himself, for example, entrepreneurs were cautious but decisive when facing risks. Zhou and Wu (2018) pointed out that entrepreneurship was a feature that could cope with uncertain changes and use changes as business opportunities. This study believes that “entrepreneurial optimism” refers to the personal characteristics of entrepreneurs, such as innovation, risk-taking, and initiative (Zhou and Wu, 2018). In the period of economic prosperity, entrepreneurs’ optimism spreads and their motivation are stimulated by profits. Entrepreneurs are willing to invest in different projects to pursue high profits. During the economic depression, pessimism arises and the entrepreneurs’ incentive force are determined by the expected value. In this case, entrepreneurs’ investment projects are becoming more and more the same, and herding behavior occurs. When it comes to the unilateral termination of the labor contract by the employer, there are almost no laws and regulations related to the performance appraisal of employees, except for the provisions of Article 39 and Article 40 of the labor contract law. On November 8, 2013, the judicial committee of the Supreme People’s court discussed and issued the no. 18 guiding cases. The key point is that the last rank in the employer’s grade assessment is not equal to the laborer’s “incompetence, “which does not meet the legal conditions for unilaterally terminating the labor contract, so the labor contract cannot be terminated unilaterally. Although this article alleviates the risk of being eliminated by employers, its deterrent effect is still weak, and it does not play a substantive role in the preferential protection of employees in practice. Chen et al. (2020) proposed that entrepreneurial optimism affects and improves the business performance of new ventures (Chen et al., 2020). Wang et al. (2020) believed that entrepreneurs’ optimism plays an important role in developing new products, looking for new business opportunities, and improving the core competitiveness of enterprises; entrepreneurs have the advantage of the market to obtain higher profits; and entrepreneurs’ language mode, attention, rational nature, and thinking style have a significant positive impact on the business performance of new ventures (Kim and Park, 2019; Li et al., 2021). Based on the above analysis, the following hypotheses are put forward:


Hypothesis H1: entrepreneurial optimism is positively correlated with the business performance of new ventures.

Hypothesis H1a: there is a positive correlation between entrepreneurs’ language mode and business performance of new ventures.

Hypothesis H1b: entrepreneurs’ rationality is positively related to the business performance of new ventures.

Hypothesis H1c: there is a positive correlation between entrepreneurs’ thinking style and the business performance of new ventures.
 

The relationship between entrepreneurial optimism and business performance of new ventures is shown in Figure 1.
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FIGURE 1. Relationship between entrepreneurial optimism and business performance of new ventures.


To test the relationship between entrepreneurial optimism and the business performance of new ventures (Pfaller et al., 2020). SPSS22.0 is used to conduct linear regression analysis: First, demographic variables are taken as independent variables and the business performance of new ventures as dependent variables to construct regression model M1. Second, demographic variables are taken as control variables, entrepreneurial optimism as independent variables, and the business performance of new ventures as dependent variables to construct regression model M2. And SPSS 22.0 software is used to evaluate the reliability of the α coefficient, and the average value of the α coefficient is 0.871, which indicates that the questionnaire designed in this study has strong internal consistency and stability, and has high reliability. The questionnaire is reasonable and effective. Therefore, the next research can be carried out on this basis.



Entrepreneurs’ Optimism and Labor Law

Chang et al., (2020) and other foreign scholars do a lot of research in different periods from different perspectives. They study the relationship between enterprise leadership and the business performance of new ventures, and the relationship between entrepreneur’s characteristics, entrepreneur’s optimism, entrepreneur’s innovation behavior, and the labor law (Ban, 2019; Chen, 2019). Most empirical studies show that there is a positive correlation between different styles of leaders or entrepreneurs’ optimism and labor law (Chang et al., 2020). The optimistic attitude of entrepreneurs’ language mode, attention, rational nature, and thinking styles can play a positive role in influencing and guiding the improvement of labor law and also can play a promoting role in helping labor law play its functions better (Wang et al., 2020). Based on the above analysis, the following hypotheses are put forward:


Hypothesis H2: entrepreneurs’ optimistic attitude is positively related to the labor law.

Hypothesis H2a: language mode is positively related to labor law.

Hypothesis H2b: The nature of rationality is positively correlated with labor law.

Hypothesis H2c: The thinking style is positively related to labor law.
 

The relationship between entrepreneurs’ optimism and labor law is shown in Figure 2.
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FIGURE 2. Relationship between entrepreneurs’ optimism and labor law.




Labor Law and Business Performance of New Ventures

Enterprises generally refer to legal persons or other social and economic organizations that use various production factors to provide goods or services to the market and carry out independent operation, self-management, self-reliance on profit and loss, and independent accounting. The types of enterprises are divided into three types: The first is the sole proprietorship enterprise, which is the enterprise that is invested, owned, and controlled by the individual, and the individual bears the operational risk and enjoys all the operating income. Second, partnership refers to the profit-making organization that each partner enters into a partnership agreement, jointly invests capital, and operates the business, shares the benefits, bears the risk, and several liabilities for the debts of the enterprise. Third, the company enterprise refers to the economic organization established, operated independently, responsible for profit and loss, and has legal personality established by investors with a legal person following the provisions of law. A company refers to a limited liability company and a joint-stock limited company established following the company law. From the definition of company law, the most direct classification of companies is limited liability companies and joint-stock limited companies. The joint-stock limited companies can be divided into listed companies and non-listed joint-stock limited companies (Deng et al., 2021).

Labor law requires the establishment of a market economy system, changing the employment system of state-owned enterprises, breaking the restrictions of the market economy system, and promoting the marketization of labor relations. The market allocation principle and unified labor market rules of labor resources have been established, which opens the door for the free flow of labor force under market rules under the legal effect (Shpak et al., 2018); the basic labor standard conditions are taken as the legal bottom line, and all enterprises should implement them in a unified way; the labor relations should be established by signing labor contracts on an equal and voluntary basis, and the labor relations should be adjusted by collective negotiation; and all enterprises and workers should have equal market qualification, unified labor system rules, and labor relations regulation principles to establish a comprehensive social insurance system for all worker (Mihăilă et al., 2018). Based on the above theoretical analysis, the following hypothesis is put forward:


H3: There is a positive correlation between labor law and the business performance of new enterprises, as shown in Figure 3.
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FIGURE 3. Relationship between labor law and the business performance of new ventures.




The Intermediary Role of Labor Law

Palme and Persson (2020) took the complaint rate, the proportion of employees punished, the number of contracts, negotiation time, absence rate, and labor attitude as the evaluation indicators of enterprise labor relations, and analyzed the relationship between enterprise labor relations and the performance of new ventures (Palme and Persson, 2020). The results show that the establishment of a high degree of trust in the working atmosphere and employee participation in the solution of operational problems helps to quickly reach an agreement on the issue of the collective tasks and reduce cumbersome work procedures. (Wu and Yenchun Jim, 2019; Campbell and Weststar, 2020) made a clear distinction between labor conflict mode and cooperative mode of labor relations and established measurement indicators to evaluate a large unionized manufacturing enterprise in the United States. Taking conflict frequency, conflict resolution, formal and informal complaint, work autonomy, and work feedback as evaluation indicators, the impact of labor relations on enterprise cost and productivity are analyzed (Campbell and Weststar, 2020). Common interests make it easy to form an atmosphere with clear objectives, active employees, strong participation, and overall unity and cooperation within the enterprise, which plays a role in easing the conflict between the labor force and capital, broadening the space for labor and capital cooperation (Lu and Xie, 2018). The basis of establishing cooperative labor relations is that employees, trade union organizations representing employees, employers, and their organizations can negotiate on an equal basis, conduct collective bargaining, and trust and respect each other. Also, enterprises provide employees with good employment security and working conditions, participation in management systems and measures, and smooth channels for employees to speak and appeal, and long-term interests, which is conducive to the formation of cooperative labor relations and has a positive impact on the performance of new ventures (Hazzi and Hammami, 2019; Chen et al., 2020). Based on the above theoretical analysis, the following hypotheses are put forward:


Hypothesis H4: entrepreneurial optimism has a positive impact on the performance of new ventures through the mediating role of labor law.

Hypothesis H4a: language mode has a positive effect on the performance of new ventures through the mediation of labor law.

Hypothesis H4b: rational nature has a positive effect on the performance of new ventures through the mediating role of labor law.

Hypothesis H4c: thinking style has a positive effect on new venture performance through the mediation of labor law.
 

The mediating role of labor law is shown in Figure 4.
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FIGURE 4. The mediating role of labor law.






RESEARCH RESULTS AND ANALYSIS


The Impact of Corporate Optimism on the Performance of New Ventures

The relationship between entrepreneurial optimism and business performance of new ventures is shown in Figure 5.
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FIGURE 5. Test of the relationship between entrepreneurial optimism and business performance of new ventures.


Figure 5 shows that after the influence of demographic variables is controlled, the entrepreneur optimism significantly affects the performance of the new ventures. β is the regression coefficient, Sig is the significance, and VIF is the variance inflation factor. Specifically, the F value of the model reaches significance at the level of p<0.05, which indicates that the fitting of the regression model is better; all the values of VIF are less than five, showing that there are no multiple collinearities between demographic variables and entrepreneur optimism as independent variables. R2 is 0.473, and entrepreneur optimism could be explained to be 47.3%. The regression coefficient of entrepreneur optimism (p<0.001) is significant, which shows that there is a significant positive correlation between entrepreneur optimism and the performance of the new ventures. Therefore, hypothesis H1 is verified.

The results show that the three dimensions of entrepreneurial optimism: language mode, rational nature, and thinking style significantly affect the business performance of new ventures. F values are significant when p<0.05, which indicates that the regression model has good fitting; VIF values are less than five, which indicates that there is no multicollinearity among the three dimensions of demographic variables and entrepreneurial optimism. R2 is 0.474, and the explanatory variables of entrepreneurial optimism are 47.4%. The p values of language mode, rational nature, and thinking style are all less than 0.001, and the regression coefficient is significant. This shows that there is a significant positive correlation between the three dimensions of entrepreneurial optimism and the business performance of new ventures. In this case, H1a, H1b, and H1c are verified.



The Influence of Entrepreneurs’ Optimism on Labor Law

The relationship between entrepreneurs’ optimism and labor law is shown in Figure 6.
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FIGURE 6. Relationship between entrepreneurs’ optimism and labor law.


Figure 6 shows that entrepreneurs’ optimism has a significant impact on labor law. F value is significant when p<0.01, which indicates that the regression model has a good fitting; VIF is less than five, indicating that there is no multicollinearity between demographic variables and entrepreneurial optimism as independent variables in the regression model. R2 is 0.342, entrepreneurial optimism can be explained by 34.2%, and the regression coefficient of entrepreneurial optimism (p<0.001) is significant. This indicates that there is a significant positive correlation between entrepreneurial optimism and labor law, and hypothesis H2 is verified.

The results show that the p value of language mode, rational nature, and thinking style is less than 0.001, and the regression coefficient is significant. This shows that there is a significant positive correlation between the three dimensions of entrepreneur optimism, namely, language mode, rational nature, and thinking style, and labor law. Therefore, H2a, H2b, and H2c are verified.



Impact of Labor Law on Business Performance of New Ventures

According to the above methods, the relationship between labor law and the business performance of new ventures is tested, and the test results are shown in Table 1.



TABLE 1. Relationship between labor law and business performance of new ventures.
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Table 1 shows that labor law has a significant impact on the business performance of new ventures. F values are significant when p<0.05, which indicates that the regression model has good fitting. VIF is less than five, indicating that there is no multicollinearity between demographic variables and labor law included in the regression model. R2 is 0.478, labor law can be explained variation is 47.8%, and the regression coefficient of entrepreneurial optimism (p<0.001) is significant, which indicates that there is a significant positive correlation between labor law and the business performance of new ventures. H3 is verified.



Test of the Intermediary Role of Labor Law

The mediating role of labor law between entrepreneurial optimism and business performance of new ventures is shown in Figure 7.
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FIGURE 7. Test of the mediating effect of labor law (A, B, and C are control variable, independent variable, and mediating variable coefficient, respectively).


Figure 7 shows that the coefficient of entrepreneur optimism of the independent variable decreases significantly after the intermediary variable is added, which proves that there is a partial intermediary relationship between entrepreneur optimism and the performance of new ventures in labor law. Therefore, hypothesis H4 is verified. A further test should be conducted to reveal whether the labor law plays a mediating role in the three dimensions of entrepreneurial optimism, namely, language mode, rational nature, and thinking style, as well as the performance of new ventures.

Figure 8 shows that the coefficients of the three dimensions (language mode, rational nature, and thinking style) of entrepreneurial optimism as the independent variables decrease significantly after the mediating variables are added, which proves that there is a partial mediating relationship between the three dimensions of entrepreneurial optimism and the performance of new ventures. Therefore, H4a, H4b, and H4c are verified.

[image: Figure 8]

FIGURE 8. Test of the mediating effect of labor law (A, B, and C are control variable, independent variable, and mediating variable coefficient, respectively).




Summary and Discussion of Hypothesis Test Results

There are four hypotheses and nine sub-hypotheses, with a total of 13 hypotheses, all of which pass the tests, and the test conclusions are summarized in Table 2.



TABLE 2. Summary of test results of research hypotheses.
[image: Table2]

The empirical results show that all 13 hypotheses pass the tests. The results are discussed as follows:

First, hypotheses H1, H1a, H1b, and H1c are tested. The entrepreneurial performance is influenced by the entrepreneur’s optimistic attitudes. The more significant the role of language mode, rational nature, and thinking style of entrepreneurs is, the better the performance of new ventures is. These three dimensions have different effects on the business performance of new ventures. Language mode and rational nature have more positive effects on the business performance than thinking styles (Sulakhe and Bakre, 2019).

Second, H2, H2a, H2b, and H2c are verified. Entrepreneurs’ optimism and its three dimensions are positively correlated with labor law. The language mode, rational nature, and thinking style of entrepreneurs play an increasingly important role in labor law, among which the thinking style plays an increasingly important role (Lin and Pursiainen, 2021).

Third, H3 is verified. There is a significant positive correlation between labor law and the business performance of new ventures. The stronger the labor law is, the better the performance of new ventures is.

Fourth, H4, H4a, H4b, and H4c are verified. Labor law plays an intermediary role between entrepreneurial optimism and the business performance of new ventures. Entrepreneurial optimism also has a significant positive impact on the business performance of new ventures. After the labor law variables are added, the regression coefficient becomes larger and the influence is enhanced. Therefore, labor law plays a strong mediating role between the three dimensions of entrepreneurs and the business performance of new ventures (Liang, 2019).

Through empirical analysis, it is found that entrepreneurial optimism plays a positive role in promoting enterprise performance, and entrepreneurial optimism positively promotes enterprise performance through employee innovation behavior. The cultivation of entrepreneurs’ optimism should be paid more attention; then, their innovation behavior of ordinary employees is stimulated, and the transmission and influence between the two are explored, maximizing the effectiveness of the two, and jointly promoting the improvement of enterprise performance, the transformation and upgrading of Chinese enterprises, and China’s economic development (Liu et al., 2021).




CONCLUSION

Based on the labor law, the relationship between entrepreneurial optimism and the business performance of new ventures is discussed, and relevant hypotheses are made. And specific examples are used to verify the relationship between entrepreneurial optimism and business performance, as well as the role of labor law between them. Entrepreneurial optimism plays a positive role in promoting the business performance of new ventures, and it positively promotes the performance of new ventures through employees’ innovative behavior (Chen, 2018; Shen et al., 2019). Labor law plays an intermediary role in the relationship between entrepreneurs’ optimism and the business performance of new ventures, which requires that the cultivation of entrepreneurial optimism should be emphasized, the innovation behavior of employees should be encouraged, and influence between the entrepreneur’ optimism and the employee’s innovation should be paid attention to as well, maximizing the effectiveness of the two and jointly promoting the business performance of new ventures. This plays an important role in promoting the healthy development of enterprises in China. However, there are still some shortcomings of the research: (1) Although the study proves that entrepreneurial optimism has a positive impact on the performance of enterprises, the negative impact of entrepreneurs’ pessimism on the performance of new ventures is not discussed; (2) The existing model does not involve financial indicators, which may be one of the aspects affecting the performance of new ventures. In the future, in-depth analysis and research from these two perspectives should be conducted to provide a theoretical basis for the sustainable development of enterprises.
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APPENDIX



The specific contents of the questionnaire are as follows:
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This study uses the structure–conduct–performance analytical framework in industrial organization theory to analyze Chinese startups’ corporate social responsibility (CSR) assuming normalization after the COVID-19 pandemic. Specifically, we take the external impact of the pandemic on startups during the pandemic as a starting point for analyzing the changes in the structure of startups and their CSR performance. We find a positive correlation between the pandemic and the performance of startups. We propose that the CSR of startups is not simply altruism but must involve an “altruistic and self-interested” mechanism. Therefore, this study proposes that during the pandemic, startups need to rebuild their CSR model. Furthermore, the company’s “economic man” and “social man” are interdependent; economic, ethical, and legal responsibilities are parallel and charitable responsibilities remain the highest pursuit amid the pandemic. The social responsibility of startups as the COVID-19 pandemic normalizes is a strategic choice.
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INTRODUCTION

The coronavirus disease (COVID-19) pandemic has had an unprecedented “butterfly effect” on the international order, national economies, all walks of life, and individual lives. The pandemic has also caused tremendous changes in consumption patterns and unexpected external shocks to startups, forcing them to focus on corporate culture, corporate philosophy, production methods, sales, service, and so on. The pandemic has had a far-reaching impact on the production and operational activities of startups. For a startup, whether passively driven by external pressure or an active strategic choice for internal transformation, the social responsibility it assumes has become a new mission for the times and an inevitable historical choice for the startup to develop in the context of the pandemic. During this period of pandemic normalization, prevention and control regulations will be strictly observed and the human population will be able to return to a pre-outbreak way of life. Therefore, in the context of the pandemic, this study applies the structure–conduct–performance (SCP) analytical framework from industrial organization theory to analyze startups’ performance of corporate social responsibility (CSR), the impact of the pandemic on industrial structure, the behavioral response of startups, and the fulfillment of social responsibilities. For the four dimensions of changes brought about by CSR performance, this study conducts an in-depth analysis of the evolutionary characteristics and trends of CSR, and on this basis, reconstructs the CSR model against the backdrop of normalization after the COVID-19 pandemic. We analyze the reconstruction path of CSR in the era of the COVID-19 pandemic and provide a reference for new startups and their social responsibility in countries around the world that are on the verge of normalizing after the epidemic.



MATERIALS AND METHODS


Applying the Structure–Conduct–Performance Analytical Method to Corporate Social Responsibility

The COVID-19 pandemic has had a huge, irregular, and sudden external impact on startups and their operations. The pandemic has also allowed startups to shoulder a greater share of social responsibility. The SCP model is mainly used to analyze the strategic adjustment and behavior change of enterprises when an industry or enterprise is subject to external shocks. To systematically observe and study the development characteristics and social responsibility trends of startups during the pandemic, this study adopts the SCP analytical method (Figure 1). Based on an analysis of the pressure that startups face in fulfilling their social responsibilities, the status quo of startups’ social responsibility, and the behavioral responses of startups, this study conducts a standardized and three-dimensional analysis of the social responsibility phenomenon of startups during the normalization phase of the COVID-19 pandemic.


[image: image]

FIGURE 1. SCP analytical paradigm.




The Structure–Conduct–Performance Analytical Method

The SCP analytical method was established in the 1930s by the Harvard industrial economics expert Joe S. Bain, among others (Mueller and Raunig, 1999). This method provides a framework for an industrial analysis of market structure, behavior, and performance that can investigate specific links based on systematic logic (Panagiotou, 2006). Under the SCP framework, the market structure determines the behavior of the company in the market, and the behavior of the company determines the market’s economic performance in all respects (Hopkins and Woodward, 1965). The SCP analytical method can intuitively reflect the changes caused by the pandemic in the entire startup market structure, which leads to changes in market behavior and market performance, and provides a reference for companies to formulate their own strategies and operational changes (Niu and Zhang, 2010). Therefore, this study adopts the SCP analytical model, starting with the dynamic balance of the industrial structure of startups and corporate behavior, that is, possible strategic adjustments and behavioral changes (Clarkson and Miller, 1982). The resulting market encompasses multiple dimensions, such as the effectiveness of resource allocation and business performance. Based on the establishment of a new model for startups to perform their social responsibility during the pandemic, we systematically observe and study the development trends and characteristics of startups’ social responsibility to better guide the formation of industrial policies, determine industry development trends, and inspire the selection of corporate strategies.



External Impact of Startups Under the Structure–Conduct–Performance Framework

As shown in Figure 2, the pandemic has impacted startups in all aspects of the fulfillment of their social responsibilities. The latest World Economic Outlook report, issued by the International Monetary Fund on October 13, 2020, shows that the world economy is expected to shrink by 4.4% in 2020. Although this is slightly better than the forecast in June 2020, the world economy remains in a deep recession (Jin, 2020), industrial and supply chains are hindered, international trade and investment are shrinking, the commodity market is in turmoil, and the macro environment for the sustainable development of the global economy has sharply deteriorated (Altig et al., 2020). Even in Asian countries that are less affected by the pandemic than other parts of Asia or other regions, the economic shock caused by the pandemic has been more severe than the shocks from the global financial crisis of 2007–2008 (Han and Han, 2020). The COVID-19 pandemic first hit the entrepreneurial ecosystem in China, according to Start-up Genome, a market research firm. Within the first 2 months of the outbreak, financing for Chinese startups fell by more than 50%. In early 2020, the China Association of Small and Medium Enterprises conducted a survey on small and medium-sized enterprises and startups in China, involving 6422 enterprises. The data showed that 86.46% of these enterprises were greatly affected by the epidemic.
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FIGURE 2. External impact on the social responsibility of startups during the pandemic.


The position of startups’ social responsibility in their business decision-making, as a non-market strategy for startups, has also been greatly affected. Startups that are at an early stage of entering the market have multiple dimensions, such as corporate strategic decision-making and corporate operating philosophy. They have suffered a major hit, making it even more difficult for startups that were originally at the bottom of the industrial chain to fulfill their CSR. Some startups gradually perished during the pandemic, although some have been able to survive. Startups have also faced tremendous pressure during the pandemic. Within this context, the question has arisen of how they can complete their transformation into sustainable businesses during the pandemic. The difficulty for every startup is that among the many challenges they face, they need to build a more complete corporate ecosystem, transform the challenges into opportunities, and fulfill their social responsibilities. At the same time, at a micro level, the strict prevention and control measures adopted after the outbreak of the pandemic have cut off the flow of people and logistics to some extent, blocking the flow of labor, and disrupting supply chains, normal consumer services, and production in whole or part. The resumption of work and production has introduced tension to the capital flow of startups (Carroll, 1991b). The impact of the epidemic on startups is reflected in the following main aspects, among others: slowing market demand, supply chain disruption, and seriously insufficient corporate cash flow capacity. According to the Assessment Report on Impact of Covid-19 Pandemic on Chinese Enterprises issued by the United Nations Development Program (UNDP) in China, only 30% of the enterprises surveyed had cash flow to last for within 1 month, while less than 10% had cash flow to last 6 months or more. Due to the small scale of startups, the overall duration for which cash flow was expected to last would be lower than that of large and medium-sized enterprises. Furthermore, the procurement activities of domestic startups in their own countries and other countries have been seriously affected, especially in industries with a high degree of globalization and segmentation of supply chain, such as automobile manufacturing and textiles.

The pressure of the flow of people, logistics, and capital has made the relationships among startups and key stakeholders, such as employees, consumers, suppliers, and distributors, extremely tense and abnormal. This is critical for the management of startups and all their activities. Startup teams and capital investors have been affected to varying degrees. During the pandemic, startups have faced non-market shocks in fulfilling their social responsibilities, such as policy pressure and public opinion pressure (Huang and Ye, 2021). At the same time, some high-tech startups have made good use of their own advantages and characteristics and constructed a business operation model based on the core values of the company, which, to a certain extent, has reduced the impact of the pandemic on startups. However, some labor-intensive startups that rely on human resources in their main operating model have encountered difficulties in effectively completing changes in their business strategies during the pandemic, and there is limited room to talk about fulfilling CSR. Among the tertiary industries, tourism and catering have been the most seriously affected. During the pandemic, there has been a continuous increase in the expectations of governments and the public for startups to take on social responsibilities. Startups that aim to have a breakthrough amid such external shocks find it difficult to fulfill their social responsibilities.



Changes Faced by Startups Due to the Pandemic


Changes in the Working Environment of Startup Teams

The pandemic caused major changes in the working environment of entrepreneurial startup teams in three main ways. First, the original workplace has changed. Because of the need to effectively control the spread of the pandemic, most startup companies require their entrepreneurial teams to work from home or a remote office. According to the Assessment Report on Impact of Covid-19 Pandemic on Chinese Enterprises released by the UNDP in China, working online from home has increased by 537%. This new working environment has reduced the enthusiasm of entrepreneurial teams to a certain extent and weakened effective communication and exchanges between various parts of these teams. Group cultural activities that can be organized under normal conditions cannot take place. Although communication and operating costs have been somewhat reduced, a sense of alienation has arisen between entrepreneurial teams, and the close working relationship between various departments has been interrupted.

Second, organization managers need to re-establish and construct an enterprise’s entrepreneurial philosophy and operating model. The pandemic has prompted changes in many industries. The rise of unstaffed factories and intelligent factories has changed the traditional relationships between people. A mutual exchange of work models has prompted managers to rethink corporate positioning in the context of the pandemic and better fit the changes in the external work environment. The business strategies of startups mostly depend on current market demand, and they tend not to consider medium- and long-term development. In this context, enterprises can take advantage of the pandemic to carry out medium and long-term development.

Third, the core team of startups must reconsider their employees’ future development (Ko et al., 2019). The rise of various types of high-tech companies during the pandemic has impacted traditional human-based enterprises. Within startups, the pace of “artificial intelligence” replacing “traditional labor” is accelerating, prompting entrepreneurial teams to plan ahead for the future development of employees and to plan each employee’s career.



Changes in the Degree of “Trust” Between Startups and Consumers

The pandemic has caused two different changes in startups’ responsibility to consumers. First, the pandemic has increased the requirement for delivering goods or services without direct physical contact between firms and their customers; some services using mutual contact as the main method can no longer do so, which might have increased consumers’ distrust in the company and its products. In some industries, sales and after-sales services have been interrupted because of the pandemic, in addition to such problems as failure to deliver and pay on time. Consumer complaints and rights protection incidents have increased significantly, and the public has become more skeptical about the external performance of CSR. This has led some smaller companies to be stuck in this “dilemma” caused by the pandemic and to face huge stress.

Second, some startups whose main products are networks and online platforms have gained public recognition during the pandemic. The particularity of their products and their forms enables these startups to better handle the pandemic and the relationship with external stakeholders, such as partners and competitors. This has directly changed the original operating status of startups, enhanced the degree of mutual “trust” with consumers, and enabled the corporate culture to achieve vertical and horizontal expansion during the pandemic, such that the corporate philosophy is rooted more deeply in the hearts of people. In addition, startups have found new opportunities to support their long-term sustainable development (Acs and Amorós, 2008).



Change in the Sense of Responsibility by Startups’ Core Entrepreneurial Teams

After the outbreak of the pandemic, startups’ core entrepreneurial team had a sense of responsibility in which pressure and opportunities began to coexist. First, during the pandemic, traditional handcrafts and labor-intensive industries were severely affected and required the core teams in the industrial chain to exert leadership to help upstream and downstream startups survive the difficult period, especially those that had only recently been established. It was especially important for firms to adjust quickly to correctly reflect the market and to complete the development and transformation of enterprises in their initial stages. Second, after the outbreak of the pandemic in China, major startups actively participated in combating the pandemic by donating money and materials, organizing volunteers, etc., even those in the early stages. Their collection of funds and use of external resources earned startups acclaim from the public, consumers, and the market (Moon et al., 2014). In this way, the startup established a corporate image and showed the company’s face. However, the core team still needed to attend to the fact that, despite the effects of the pandemic on the production and operation of startups, leading to a sharp drop in revenue, no corresponding reduction occurred in the government’s requirements for environmental governance. Startups have environmental responsibilities that put a certain amount of pressure on their investment.

At the same time, since the outbreak of the pandemic, the public and consumers have paid more attention to environmental protection, health, and other product characteristics, and sustainable consumption has become the mainstream in consumption, which in turn has led to some degree of environmental protection and transformation of startups. To take advantage of opportunities, startups need to reconsider the effectiveness, sustainability, and effectiveness of the product (Fregnan et al., 2020).



RESULTS


The Choice and Performance of Social Responsibility by Startups During the Pandemic


Responsible Behavior Choices of Startups During the Pandemic

Because of the pandemic, startups have changed how they fulfill their social responsibilities. Based on the four classifications of Carroll’s social responsibility for startups, this study analyzes the performance of startups’ social responsibility.



Economic Responsibility

Economic responsibility refers to the fact that as a component of the basic economic unit of society, an enterprise needs to produce products that consumers and society demand and provide corresponding services to earn profits. In the process of responding to the interference and impact of a series of external social factors caused by the pandemic, the primary economic responsibilities that enterprises need to bear are how to maintain the normal operation of the enterprise itself, especially in the case of employees working remotely, to maintain the production of the enterprise and the ability to serve society and consumers. At the beginning of the pandemic, of the 6422 small and medium-sized enterprises and startups in China, more than 70% took the initiative to produce and save: 47.24% were striving for part of the construction; 32.73% of enterprises planned to ramp up publicity and marketing; and 29.1% of enterprises were speeding up the transformation to online and digital transformation.

At a micro level, internet companies provide different types of companies with more mature remote office security services, which effectively stabilizes the status quo of corporate economic operations while optimizing collaborative office scenarios. It ensures the coordination of work between employees and the vitality of the enterprise itself, and minimizes the negative impact of the pandemic on the enterprise. However, many startups have not been able to rely on remote working for completing all aspects of production, sales, and after-sales, and thus, it has become difficult for them to continue to perform their social and economic responsibilities. Although the Chinese government introduced a series of related support policies for these startups, such as tax and rent reductions, targeted technical support, and a supply of personnel who resumed work and production, a large number of startups did not survive this difficult period of the pandemic. At the macro level, the global spread of the pandemic led to intermittent disruptions to imports and exports by various countries. Many startups that rely on imports and exports could not maintain sales during the pandemic and therefore, had to reduce production, undermining their continued development, thereby reducing employees’ enthusiasm for production.



Legal Responsibility

Legal responsibility means that the company must abide by the laws and regulations of the state and local governments and conduct business activities to earn profits only within the scope permitted by the law (Liang and Renneboog, 2013). During the early period of the pandemic, various ordinary medical supplies, such as masks and protective equipment, became hot commodities, and some platforms and merchants engaged in misleading advertising of these goods, which drove up prices. At the time, most Chinese startups effectively fulfilled their social legal responsibilities, abiding by the laws and regulations of the country, and established a good public image of startups for two main reasons. First, the startups were in their initial stage of establishment, most of the core entrepreneurial teams were basically aware of the laws, and the companies had legal representation, which greatly reduced the chance that firms lacked market experience and exploited legal loopholes during the pandemic. Second, the Chinese government responded quickly to market fluctuations, formulated and promulgated relevant laws and regulations, stabilized the external market environment across the economy, imposed penalties on companies that violated laws, and cracked down on criminal activities. The process of growing wealth through legal means positively impacted the supply of pandemic prevention and control materials.



Ethical Responsibility

Ethical responsibility means that companies must abide by existing norms and guidelines and clearly define their business ethics. However, some corporate behavior is outside legal norms and is not strictly illegal. Only startup behaviors expected by the public can be considered ethically responsible.

After implementing a lockdown in Wuhan, Hubei province, China announced the closure of the Lihan Channel and the suspension of public transport in the city, effectively closing down the city. Medical staff on the front lines of the pandemic encountered difficulties in obtaining food, transport, and housing. For example, SF Corporation organized a team of volunteers to shuttle medical staff back and forth every day to solve the medical transportation problem. The material needs of medical institutions and citizens were guaranteed. Although SF Express is not a startup, among the volunteer service teams the company organized, nearly half of the volunteers were from various startups or teams. During the pandemic, various types of startups from all over China rushed to Wuhan in different ways, providing a strong logistical guarantee for the transport of front-line medical supplies and supplies for daily life. Through internet connectivity, the effective mobilization of social resources, and the strong support of the logistics and transportation system, the impacts of the initial absence of government emergency resources and the delayed operation of non-governmental organizations were minimized. Startups met their ethical and other responsibilities through practical actions. Brand behaviors were in line with mainstream public opinion about national pandemic prevention, and thus, gave startups a good reputation. For example, the Chinese unicorn startup e-point rent, despite being hit by the pandemic, provided free IT services to customers across an industry to actively support pandemic-hit areas, and was seen to actively meet its social responsibility and become a role model for startups in the pandemic.



Philanthropic Responsibility

Charitable responsibility is also called discretionary responsibility, which mainly refers to the willingness of enterprises to participate actively in improving overall social welfare. Charitable responsibility is not compulsory, and follows a company’s wishes, as perceived and evaluated by individual consumers (Wulfson, 2001). After the outbreak of the COVID-19 pandemic, Baidu donated 2 billion yuan, and Alibaba and General Technology donated more than 1 billion yuan. Compared with these industry leaders, most companies do not have the ability to donate such large amounts of money; however, this does not relieve the enterprise from its obligations for social responsibility.

Following the example of industry giants, startups that successfully fulfilled their philanthropic and social responsibilities injected a philanthropical core into their corporate culture. This reflects the core entrepreneurial team’s deep understanding of their responsibilities and opportunities in the COVID-19 era, and it is the most intuitive external embodiment of its entrepreneurial philosophy and core corporate values (Iwannanda et al., 2017). Therefore, the philanthropic responsibility undertaken by startups is not simple altruism but a mechanism that combines “altruism and self-interest.” The charitable responsibility and business behavior of enterprises are not two parallel modes; the full realization of the in-depth integration of political, economic, and social dimensions can better shape startups with self-supporting functions.



Startups’ Performance of Social Responsibility During the Pandemic

A literature review (see Table 1) indicates that most scholars view social responsibility by enterprises as a key factor influencing consumer behavior. Many empirical studies show that customers’ evaluations of companies (e.g., startups or brand image) are usually based on startups and brands. The social strategy of startups is the fulfillment of their social responsibilities (Dacin, 1997). Under the same circumstances, startups with more social behavior can more easily convey brand symbols and brand differentiation values to consumers, because of the added value of their social responsibilities, and enterprises are more likely to be associated with consumers (Bhattacharya, 1999).


TABLE 1. Academic research on the social responsibility of startup companies during the pandemic.

[image: Table 1]
During the pandemic, fulfilling social responsibilities has had many positive effects on startups. Because the pandemic has presented severe operating conditions, consumers have a greater sense of identity with startups that take their social responsibility seriously (Vethirajan et al., 2020). Consumers perform subjective evaluations of the reliability and social reputation of startups based on this sense of identity (Luo and Bhattacharya, 2006). When a startup has a high degree of social participation, it obtains a higher degree of consumer favorability, which helps to enhance the value image of the startup (Sen and Bhattacharya, 2001). Based on enhancing the social responsibility of startups, responding to consumer satisfaction during the pandemic can effectively improve employee resilience and ultimately form an organic integration of startups’ brand image to achieve the organic unity of startups’ social and economic values (Hussain et al., 2020).

The fulfillment of social responsibilities by startups can effectively enhance their social reputation, brand image, and goodwill among consumers; create economic value; and improve their performance (Kim and Kim, 2020). The social responsibilities performed by startups during the pandemic have positive externalities, transforming their internal startup corporate culture, brand image, and startup reputation into consumers’ deep-level recognition of startups and startup products, thereby forming an “altruistic and self-interested” mechanism. Practicing the social value of startups through philanthropy and other means externally transforms the intrinsic value of startups, effectively constructs the social image of startups, and improves the resilience of employees (Glavas, 2016b), building a startup corporate culture. The timely and effective handling of issues, such as the protection of the legitimate rights and interests of employees, has highlighted the responsibility mission and responsibility of startups during the pandemic, creating startup social responsibility internally. However, the impact of startups’ fulfillment of social responsibility on their performance cannot be achieved overnight; rather, it needs to be carried out gradually (Seivwright and Unsworth, 2016). More importantly, an enterprise’s ability to fulfill its social responsibilities is positively related to its economic strength, and it needs to operate within the bounds of the market economy. The government and the public should allow enterprises to choose a donation method that suits their own economic interests in accordance with the laws of the economy, but the government can donate to enterprises. The scale and direction of the company provide a certain degree of guidance.



DISCUSSION


Construction of Social Responsibility and Strategic Choices of Startups During the Pandemic


Carroll’s Corporate Social Responsibility Model

Carroll’s definition of CSR is illustrated as a pyramid (shown in Figure 3), which represents economic responsibility, legal responsibility, ethics, and charitable donations. These four elements are progressive. Economic responsibility is at the bottom of the pyramid, confirming that profit is the foundation of everything. Legal responsibility is the second level of the pyramid, indicating that startups need to abide by the law. The law is a social system of right and wrong, and startups must play according to the rules of the game. Rational responsibility is the third level. Startups are ethical and are obliged to conduct activities in ways that are correct, fair, and equal to avoid harm. Philanthropic responsibility is at the top of the pyramid, indicating that startups need to be good corporate citizens who contribute resources to society and improve their quality of life (Carroll, 1979, 1991a).
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FIGURE 3. Carroll’s startup CSR pyramid.




Rethinking the Startup Corporate Social Responsibility Model

The pandemic has not only had a huge impact on human production and lifestyles but has also collided with traditional social moral values, creating unprecedented difficulties in the formation and practice of social responsibility by startups (Jebran and Chen, 2020). In Figure 4, we propose a new four-part CSR model of startups based on Carroll’s original startup CSR model, combined with the SCP analytical framework. This new model adopts the four dimensions of Carroll’s model: economic responsibility, legal responsibility, ethical responsibility, and charitable responsibility. During the normalization stage of the pandemic, companies need to develop a complex principle of ethical, legal, and economic responsibilities. When major changes occur in the external environment, companies themselves need to regroup their social responsibilities to develop a better social enterprise responsibility model with a wide range of social significance and value. We should clarify that the four dimensions are not mutually exclusive and superimposed on each other, but are arranged according to the development sequence of CSR and the relative importance of each dimension.
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FIGURE 4. Revised startup CSR responsibility model in response to the pandemic.




Strategic Choices in Startups’ Corporate Social Responsibility in Response to the Pandemic

At present, the biggest challenges for startups in fulfilling their social responsibilities are ideas and awareness. Some startups are profit oriented, and some consider only short-term benefits. From a short-term perspective, the social responsibility of startups requires investment. For this reason, many startups consider that the gains outweigh the losses and seldom take the initiative toward socially responsible behaviors (Mazutis and Slawinski, 2015). The social responsibility of startups is not only a product of social pressure and legal constraints, but also self-regulatory behavior by startups.

From a strategic perspective, the social responsibility of startups should be a sustainable goal. It is an important strategic orientation for startups to mitigate risks and increase opportunities for profit, rather than a burden created by the pandemic that would reduce the social responsibility of startups. The further growth of startups is truly aided only after their focus shifts to sustainable development (Babu et al., 2020).

In recent years, the social responsibility requirements for startups have increased. Startups use CSR as a strategy to enhance their corporate image. This has led to a continuous increase in the number of startups’ social responsibility behaviors worldwide. These behaviors not only help address local difficulties and problems, but also improve the good image of startups in the long term and ultimately positively impact economic performance (Frederick, 2009). Amid the COVID-19 pandemic, for startups to perform CSR behaviors effectively, they need to consider the social background and characteristics of the external environment comprehensively and to construct appropriate CSR strategies. The core leaders and teams of startups need to return to their original aspirations and rethink the social responsibilities of startups. During periods of huge fluctuation in the external environment, startups need to coordinate the internal and external development of the core team to deal with possible interruptions in products, sales, and after-sales services. New corporate meaning is derived during the pandemic from the problem of stabilizing the production capacity of the entire startup, completing the offline supplies directly connected to online consumers, achieving a normal state of operations at the startup company in a depressed world market environment, and discovering shortcomings in original operations and many other detailed issues (Ahmed et al., 2020). Startups need to think long term, establish a social responsibility organizational system, formulate social responsibility development plans, and evaluate their social responsibility. Every startup company should assume this responsibility from the day it is created. The startup needs to fulfill its commitment to employees, consumers, and partners and to create social value. Only in this way can it achieve sustainable development and better practice during the pandemic, fulfilling its social responsibility.



Interdependence Between “Economic Man” and “Social Man”

According to Carroll’s startup CSR pyramid model, in a normal period, the social responsibility of startups is hierarchical. For a startup, CSR is ranked from high to low based on its importance, reflecting various CSR values at different levels (Glavas, 2016a). However, when constructing the CSR model during the normalization period of the pandemic, this study pays more attention to the harmonious symbiosis of the attributes of “economic man” and “social man” in CSR, and clearly clarifies the starting point of CSR, to avoid conflicts within the enterprise owing to changes in the external environment.

During the pandemic, society has placed higher expectations on startups to take social responsibility seriously, and the economic and social attributes of startups’ social responsibility have been magnified. The government, the public, and startups have created their own requirements for the social attributes that startups want to reflect from different angles (Zhao et al., 2020). This requires startups to take responsibility when they assume and demonstrate their social responsibilities (Dahlsrud, 2010). There is a clearer understanding of the dual attributes of startups: they are not only an economic organization but also a social organization and an important part of the social fabric. Startups grow out of particular social demand, relying on a certain social environment based on public support. Startups and society should be interdependent and mutually motivating, and should develop simultaneously. Startups need to integrate the external environment and form an integrated development model with society. Only in this way can they maintain their youthful vitality. The harmonious coexistence of the attributes of “economic man” and “social man” in CSR is inseparable from the coordinated assistance of the three responsibilities of ethics, law, and economy.

Therefore, startups need to achieve a harmonious symbiosis of the characteristics of “economic man” and “social man” to fulfill their social responsibility. In the unified structure of the two concepts, they should base themselves more appropriately on actual social conditions and achieve broad applicability. The social responsibility mechanism of startups with vitality in the new era should improve the internal and external norms of their social responsibility, and finally, should achieve a harmonious symbiosis between their social and economic values.



Parallel Tripartite Economic, Ethical, and Legal Responsibilities

First, during the pandemic, ensuring that startups can operate well is the basis of an important preliminary and material guarantee for startups to assume social responsibility. Conversely, if a startup company is not managed well, it cannot effectively assume its corresponding social responsibilities. However, this does not mean that the function of startups is simply to create profits. We cannot define the social responsibility of startups by the amount of profit they generate, nor can we unilaterally deny startups the ability to earn profits. Evaluating the social responsibility of startups from the perspective of revenue, profit, and their own development would be biased. Startups need to earn profits and develop their potential. They also need to assume and fulfill their social responsibilities in this process. In doing so, the economic responsibility of startups is undoubtedly the basis of an important material guarantee. Startups and shareholders’ profits are realized, and the goals of startups related to mutual benefits with society are irrelevant. The maximization of any one goal is constrained by another goal. The pursuit of profit goals by startups and the pursuit of social goals often mutually influence and restrain each other. Under conditions of mutual restraint, profit goals and social goals require the relative maximization of their respective goals, so that the overall goal of the startups becomes more balanced.

Second, legal responsibility is an inevitable requirement for startups to assume social responsibility (Ostas, 2010). Startups must operate in accordance with the law and abide by labor law, product quality law, consumer rights protection law, tax law, environmental law, etc. Startups need to ensure they do not transgress the legitimate rights and interests of employees, provide inferior products, harm the legitimate rights and interests of consumers, or evade or avoid paying taxes. Tax fraud and environmental harm are violations of both business performance and the social responsibility of startups. The basic prerequisite for the survival and development of startups is to abide by laws and regulations. Only by operating in accordance with the law and fulfilling their minimum social responsibilities will they be recognized and accepted. If they engage in producing and selling fake and shoddy products that damage the interests of other stakeholders, they will be severely sanctioned by the law and condemned by the public.

Finally, enterprises are not just simple profit-making entities, but also exist in the social system as “corporate citizens.” From the perspective of corporate citizenship, at different stages of development, all companies must follow not only external laws and regulations, but also the framework of traditional ethics and morals to form a corporate economic image and a corporate economy (Wu and Sharpe, 2020). Under the normalization phase of the pandemic, we construct a CSR model consisting of three equal responsibilities: corporate economic responsibility, corporate legal responsibility, and corporate ethical responsibility. At the same time, a corporate social responsibility system with realistic significance is developed, so that there are stable and supportive mutual influences and interactions among ethical responsibility, economic responsibility, and charity responsibility, which fundamentally protect the enterprise’s orderly development of social responsibility.



Charitable Responsibility: Still the Highest Pursuit

Following the CSR model of Carroll, our model prioritizes charitable responsibility during the pandemic for the following three main reasons.

1. Charitable responsibility highlights the external social attributes of startup CSR. Startups and the external added value they generate depend on society. Startups can develop and change by relying on social progress. After startups acquire the corresponding attributes at the social level, they should give back to society in their own way. An important form of giving back is for startups to consciously assume responsibility for charity and to fulfill their social responsibility.

2. Charitable responsibility has core attributes that enhance the inherent humanistic value of a startup’s CSR. If startups want to fulfill their social responsibilities, they need coordinated development in the external environment and internally. Charitable responsibility can drive startups to form an inherent startup culture with correct values and development orientation.

3. Charitable responsibility can better realize sustainable development in the social responsibility of startups based on the dimensions of ethical, legal, and economic responsibility. The core concept of charitable responsibility effectively interacts with ethical, legal, and economic responsibility, and they complement each other in the construction of a more stable startup CSR development model.

When performing their social responsibilities, startups need to develop a social responsibility system with realistic significance under the multilateral correction of laws, ethics, and ethics.

Startups also need to adhere to the core ideas of charitable responsibility, which should be clear and ethical. The mutual influence and role of ethical, legal, and economic responsibility effectively ensure that startups can develop and advance on the correct track and achieve the ultimate goal of driving Chinese startups to fulfill their social responsibilities better.



CONCLUSION


Future Choices for Startups

CSR has shifted from “ignoring people” to being “concerned about people” in theory and practice. Startups must focus on the long-term development of people to better obtain employee support, consumer support, higher brand awareness, and public recognition.

First, startups should prioritize and guarantee the safety and health of their employees. In the process of fulfilling their social responsibilities, startups should pay attention to the real life and psychological situation of employees through various activities and provide multidimensional training for employees. Second, the pandemic has impacted the employment and production methods of startups, such as the replacement of labor by technology in labor-intensive startups, artificial intelligence, and the large-scale application and popularization of unstaffed factories. From a longer-term perspective, startups need to pay more attention to the development of employees, consider the future development trajectory of each employee responsibly, give full play to the intrinsic value and role of each employee, and create sustainable development work for employees’ success. Third, placing importance on human development requires startup companies to use existing technology and resources to address the problem of unbalanced social development and to empower disadvantaged groups and people in underdeveloped areas. After the outbreak of the COVID-19 pandemic, a large number of startups actively assumed social responsibilities; spared no efforts in donating money; organized volunteer activities; helped and supported customers, suppliers, communities, and employees; and ensured the health of stakeholders. In this way, they contributed to China’s battle against the pandemic.

Only by becoming socially responsible can startups gain a position in a fiercely competitive market, truly build their own cultural core, and overcome the challenges of the pandemic to form internal corporate values and concepts that, when combined with external overall market dynamics, build startup teams with core competitiveness, and truly realize the sustainable development of startups. Facing challenges amid the pandemic, startups have looked for opportunities in the crisis, paid attention to the development of people, and focused on the coordination and unity of the value of people and the development of startups (Liu, 2018). This fits Amartya Sen’s view of free development (Navarro, 2000) and is consistent with Marx’s view of the comprehensive and free development of humankind (Chen, 2005). The pandemic gave the core teams of startups and even startups as a whole experience in adapting to a changing market environment, and allowed more investors to observe the value of investment in startups. The wheels of history will not stop turning because of the pandemic, and human progress will not stop because of it. The pandemic will not be the end, but rather the starting point for the development and transformation of startups.

China is now in the stage of normalization after the epidemic. The social responsibility of new startups has changed significantly during the normalization stage. This study analyzes CSR through the SCP analytical framework, which intuitively reflects the social responsibility of startups. As the epidemic conditions develop, countries worldwide will gradually enter the stage of normalization after the epidemic, and the social responsibilities of new startups will also change accordingly. This study provides a forward-looking theory for the development of new startups in the normalization period after the epidemic, a framework, and strategic choices.
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The study aims to analyze the relationship between the psychological capital and enterprise performance of the entrepreneurs and provide direction for the optimization of regional economic development and talent introduction mechanism. First, the theoretical basis is established from regional economic development, innovative talent introduction, and individual psychological capital theory, according to which the questionnaire survey is designed, and four dimensions of self-efficacy (C), wish (W), toughness (T), and optimism (O) are selected to set the questions on psychological capital and innovation performance. Then, following statistical analysis, the characteristics of the new ventures are revealed. Finally, based on the empirical research model, the hypotheses are put forward based on psychological capital and its four subdimensions, and the relationship between the efficacy of the psychological capital and the performance of new ventures of the entrepreneurs is revealed through regression analysis. The results show that the proportion of the computer and education industry in the new ventures reaches 67.7%, and the proportion of enterprises with 1–5 entrepreneurial years reaches 78%. Meanwhile, the proportion of first-time entrepreneurship is 60.5%, and the proportion of entrepreneurs motivated by their ideal reaches 35.8%. The new entrepreneurs have a good grasp of the market situation, and the overall operation condition is stable. Most of them originate from micro and small enterprises (MSE). Psychological capital has a great influence on individual entrepreneurship. The empirical results show that the psychological capital of entrepreneurs has a positive effect on the performance of new ventures. Except for the subdimension of O, the other three subdimensions (C, T, and W) of psychological capital have a positive effect on the performance of new ventures, and psychological capital as a whole has the greatest impact. The results provide a reference for the relationship between the performance improvement of new ventures and regional economic development.

Keywords: Greater Bay Area, psychological capital, efficacy, new ventures, performance


INTRODUCTION

According to the Belt and Road initiative, deepening cooperation with Hong Kong, Macao, and Taiwan has become an important part of the construction of the Greater Bay Area (Guangdong–Hong Kong–Macao Greater Bay Area) (Lu et al., 2018; Guo et al., 2021). Due to its special geographical location, the region has a great influence on the surrounding economy. Meanwhile, given the factors, such as diverse regional cultures, different laws and regulations, and distinct talent policies, the overall regional management has been complicated. Industrial agglomeration has attracted more talents, but the outflow of talents is also very prominent (Liu et al., 2017; Lopez-Navarro et al., 2018; Taseiko et al., 2019). Innovation drives economic development, and talent is the core of innovation, especially for new ventures (Bajwa et al., 2017; Michela, 2017). In the new ventures, entrepreneurs have a great impact on enterprise development and improvement. At present, many scholars have studied the relationship between entrepreneur capital and performance. To analyze the influence of psychological capital on deviant innovation behaviors, the correlation between job remodeling and deviant innovation, psychological capital, and work values are statistically analyzed, and the relationship between psychological capital and deviant innovation behaviors are studied based on the analytic hierarchy process. The results show that there is a significant correlation between entrepreneurial performance and enterprise performance (Xu and Zhao, 2020). Here, multiple regression is chosen to analyze the correlation between the innovation behavior of enterprise employees and the alternation and the psychological capital of enterprise leaders based on a questionnaire survey (QS). The results indicate that self-efficacy (C), contribution, and toughness (T) of employees are positively correlated with innovation behaviors, and wish (W), emotion, loyalty, and optimism (O) are positively correlated with innovation behavior of the employee, whereas emotion, contribution, and loyalty play a mediating role in the psychological capital of enterprise leaders and their innovation behaviors (Li et al., 2020). The relationship among children and the psychological structure, mental health symptoms, and subjective well-being of adolescents is analyzed through indices, such as W, C, O, anxiety, and depression, implying that there is a significant correlation between the psychological structure of the respondents and their psychological symptoms. Positive psychology can alleviate poor mental health and promote happiness (Finch et al., 2020).

Here, the impact of the psychological capital of entrepreneurs is studied on the performance of new ventures of regional economic development in the Greater Bay Area. To explore whether the psychological capital of entrepreneurs has an impact on the performance of new ventures, data are collected through QS, and the relationship between the two is revealed through regression analysis. The innovation is to design the QS through a combination of regional economic development, innovative talent introduction, and individual psychological capital, making the survey data fully supportive of the research results. It is hoped that the results can provide some reference for the development of new ventures and the improvement of enterprise performance.



THEORIES AND RESEARCH METHODS OF PSYCHOLOGICAL CAPITAL


Development and Innovative Talent Introduction in the Greater Bay Area

Under the reform and opening up, the construction of the Greater Bay Area has become one of the key development strategies and has developed into a large-scale industrial complex (Cao et al., 2019; Hasan et al., 2020; Wang et al., 2021a). In recent years, employment in the Greater Bay Area is on the rise. The rapid development of private enterprises has provided many jobs in the region, and the overall employment structure has improved significantly. The Greater Bay Area shows a strong attraction in terms of industrialization and resource allocation. The characteristics and experience of the regional economic development can play a positive role in accelerating industrial reformation and innovation. Professional skilled talents have been brought into the Greater Bay Area, increasing human resources and intensifying talent competitiveness. The development of the regional economy depends on talents. Talent is the foundation and core of innovation and entrepreneurship (Ghisellini et al., 2018; Diner et al., 2020).

In terms of talent introduction and innovation, the Greater Bay Area has introduced a series of policies, such as housing provision and subsidies for master and doctoral talents, to provide support for innovation and entrepreneurship. Small and medium-sized enterprises have played an important role in the development of the Greater Bay Area. Meanwhile, the problem of talent outflow is still very serious, bringing great losses to the performance of enterprises (Keeeun et al., 2017; Andersson et al., 2018). In general, talent introduction has a long way to go in the Greater Bay Area, and many problems have surfaced, such as imperfect structure, low international talent aggregation, insufficient platform optimization, and imperfect introduction mechanism. Thus, enterprises should clarify the demand for high-level talents and diversify talent introduction mechanisms. The development of the regional economy depends greatly on the cultivation of talents, and the influence of entrepreneurs on new ventures cannot be overemphasized. The performance of enterprises will be comprehensively impacted by social capital, human capital, and psychological capital. Development is the first priority, talent is the primary resource, and innovation is the core driving force. At present, international competition is fierce, and national competitiveness reflects the technological strength of countries, which is ultimately determined by innovative talents (Rojas-Torres and Kshetri, 2019). Human is the most critical factor in scientific and technological innovation, and innovative undertakings call for innovative talents. To lead the world in scientific and technological innovation, China must excavate talents in innovative practices, cultivate talents in innovative activities, and aggregate talents in innovative undertakings. Obviously, talents play a vital role in national development, and it is essential to introduce innovative talents, and talent work should focus on promoting the transformation from demographic dividend to talent dividend. However, China is facing problems, such as shortage of talents and difficulty in the introduction of new talents. The reservation and utilization of talents are still insufficient. At present, many local government-mandated policies have been promulgated to attract more talents, including settlement and housing subsidies. Thus, it is never too late to start. Here, the psychological capital of entrepreneurs is mainly studied.



The Theory of Entrepreneurs' Psychological Capital

The psychological capital has been derived from positive psychology. Different scholars have different understandings of psychological capital. Currently, there are three popular psychological capital theories. Specifically, they are trait theory, state theory, and comprehensive theory (Stratman and Youssef-Morgan, 2019; Wang et al., 2021b). In the context of regional economic development in the Greater Bay Area, psychological capital is interpreted as a kind of psychological resource that can improve the performance of entrepreneurs and is a manifestation of a positive psychological state. Factors such as C, T, and O are all expressions of psychological capital (Kathrin et al., 2018; Sui et al., 2019; Woo and Kim, 2020). The scales used for the measurement of psychological capital are diverse in elements and focuses (Han et al., 2019). The two-dimensional theory is the earliest psychological capital measurement scale proposed. The elements in the three-dimensional theory include several versions, such as a version with C, T, and O, and another version with W, T, and O, with overlapping elements. Currently, the four-dimensional measurement scale is the most widely used in psychological capital, and the version including W, C, O, and T is agreed on by most scholars. Moreover, there are other versions of the four-dimensional measurement scale for psychological capital with different elements (Alfonso et al., 2018). The psychological capital of entrepreneurs is the internal force driving the entrepreneurial process. Without W (in psychological capital), entrepreneurs will not have the passion to venture. Without C (in psychological capital), entrepreneurs will not offer wages to people in exchange for corporate residual rights to control. Lacking T (in psychological capital), entrepreneurs can neither continue to face the difficulties in the entrepreneurial process nor can they recover from setbacks or failures. Without O (in psychological capital), entrepreneurs will attribute the disadvantages of the entrepreneurial process as inherent and inevitable factors, and they cannot create an optimistic atmosphere in entrepreneurial teams and new ventures. The psychological capital of entrepreneurs runs through the entrepreneurial process and has a greater impact on entrepreneurial success than other capitals. Gao et al. (2020) studied the relationship between the psychological capital and new venture performance of entrepreneurs. The study found that compared with economic capital, human capital, and social capital, the psychological capital of entrepreneurs explains more of the performance changes of new ventures. The more uncertain the environment is, the stronger the correlation between the psychological capital and new venture performance of the entrepreneurs is. The economic capital and human capital of entrepreneurs are not found to be significant predictors of new venture performance. The social capital of entrepreneurs is a negative predictor of new venture performance, and only the psychological capital of entrepreneurs is a positive predictor of new venture performance.



Efficacy of Psychological Capital and QS Design

The efficacy of psychological capital is realized through three different types of variables, and these three variables are the embodiment of the role of psychological capital at different levels. The first is an independent variable, which is a determining factor to the outcome variables. The second is an intermediary variable, which has an intermediary role. The third is a regulatory variable, which has a moderating effect of two different variables (Wang et al., 2018). Most research on the efficacy of psychological capital focuses on two areas, positive organizational behaviors and human resource management, where psychological capital is an independent variable. Today, the research of the efficacy of psychological capital is shifting toward entrepreneurial management. Here, the efficacy of psychological capital is analyzed in the performance of new ventures.

Subsequently, the QS method is chosen to analyze the influence of psychological capital efficacy on the performance of new ventures (Karadere et al., 2019). The QS includes the psychological capital questions and enterprise performance questions. Based on item design, the four-dimensional measurement scale is used here, and elements, such as C, T, W, and O are selected. Specifically, C can reveal the beliefs of an individual in self-cognition or behaviors, T is the embodiment of the willpower of an individual and reflects the ability to overcome difficulties, W reveals the positive state of an individual, and O reveals a positive attribution and reflects a positive mood. Accordingly, the QS is designed with five questions for each element, as shown in Table 1.


Table 1. Distribution and setting of psychological capital QS.

[image: Table 1]

The questions of entrepreneurial performance are set from two dimensions of Survival Performance (SP) and Growth Performance (GP), as shown in Table 2.


Table 2. Distribution and setting of enterprise performance QS.
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Before the QS is issued, a presurvey is carried out to analyze the reliability and validity of the QS. The reliability is tested through Cronbach's alpha coefficient, and the validity is tested through the KMO (Kaiser–Meyer–Olkin) test and Bartlett spherical test. The QS is only used for scientific research, and it ensures that personal privacy will not be disclosed and conducted anonymously. In the presurvey, the enterprises included in an entrepreneurial incubator platform are selected. Here, employees of enterprises from different industries and different ownerships in the Greater Bay Area are recruited and investigated through the QS. The research scope focuses on multinational corporations and their subsidiaries. The distribution is reasonable, the structure is clear, and the pertinence is strong. QSs are distributed by mail, e-mail, and face-to-face. In total, 250 QSs are distributed, 245 are recovered, including 224 valid QSs, with a recovery rate of 98% and a recovery efficiency of 89.6 %, and so the recovery was good. Thus, the influence of the psychological capital efficacy of entrepreneurs on new venture performance is preliminarily analyzed under the background of regional economic development in the Greater Bay Area.



Research Hypothesis and Data Analysis

Different from society and human capital, the psychological capital of an entrepreneur has some particularity. As a component of an individual, the psychological capital of the entrepreneur impacts enterprise performance from three aspects. First, the efficiency of entrepreneurial activities can be improved through higher individual performance. Second, enterprise performance can be improved through the job performance of employees that can be perfected through the efficacy of the psychological capital of the employees. Third, the psychological capital of entrepreneurs is positively correlated with enterprise performance. Consequently, the following hypotheses are put forward.

H1: Psychological capital of entrepreneurs has a positive effect on the performance of new ventures.

H2: Entrepreneurial C level has a positive effect on the performance of the new venture.

H3: Entrepreneurial T level has a positive effect on the performance of the new venture.

H4: Entrepreneurial W level has a positive effect on the performance of the new venture.

H5: Entrepreneurial O level has a positive effect on the performance of the new venture.

The empirical research model is shown in Figure 1.


[image: Figure 1]
FIGURE 1. Empirical research model based on the psychological capital and new venture performance of an entrepreneur.


Then, data analysis of the QS is completed by SPSS 25.0, including descriptive statistical analysis, regression analysis, and cluster analysis of the samples. The efficacy of psychological capital on enterprise performance is analyzed through the statistical results. In empirical research, the performance of new ventures is regarded as the result variable.




RESULTS OF DATA ANALYSIS AND HYPOTHESIS TESTING


QS Statistical Analysis

The results of the reliability and validity test for the designed QS are shown in Table 3.


Table 3. Reliability and validity test results of the designed psychological capital QS.
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Table 3 illustrates that Cronbach's Alpha coefficients of psychological capital QS are above 0.8, proving that the reliability of the QS is good. The validity test results display that the value of KMO is above 0.8, which is suitable for factor analysis. Overall, the designed QS has good reliability and validity.

The descriptive statistical results of the QS of new venture performance are shown in Table 4.


Table 4. Sample statistical results of QS for new venture performance.

[image: Table 4]

Table 4 demonstrates that the designed QS involves all walks of life. From the industrial perspective, most enterprises are from the financial industry, computer software industry, and education industry, with a cumulative proportion of 67.7%. Meanwhile, new ventures have a good grasp of the market situation and demand. From the perspective of business duration, 1- to 5-year-old enterprises account for the majority, with a cumulative proportion of 78%, suggesting that the overall operation of new ventures is stable. From the perspective of enterprise personnel composition, enterprises with 10–50 personnel account for the majority. Thus, most new ventures start from micro and small enterprises (MSE) with a small number of staff members. In terms of entrepreneurial experience and motivation, the entrepreneurs with first-time entrepreneurship account for the majority, 60.5%. Entrepreneurial motivation varies from person to person, while most entrepreneurs are motivated by their ideal, accounting for 35.8%. Among all the factors affecting entrepreneurship, the psychological capital level is the most demanded, and so it is necessary to analyze the behaviors of new ventures from the perspective of psychological capital.



The Test on the Efficacy of Entrepreneurs' Psychological Capital

Figure 2 shows the test results of single-factor ANOVA of unit properties on each variable.


[image: Figure 2]
FIGURE 2. Single-factor ANOVA results of unit property on each variable [(A) mean; (B) variance test; A: state-owned enterprises; B: institutions; C: foreign enterprises; D: private enterprises; E: joint ventures].


Figure 2 illustrates that the variances of the four dimensions (C, W, T, and O) are consistent with the homogeneity standard (P > 0.05), and the single-factor ANOVA shows that there is no significant difference in the unit property of C, W, T, and O (P > 0.05). Figure 3 displays the single-factor ANOVA results of entrepreneurial years on each variable.


[image: Figure 3]
FIGURE 3. The results of single-factor ANOVA of entrepreneurial years on each variable [(A) mean; (B) variance test; A: <1 year; B: 1–3 years; C: 4–6 years; D: 7–9 years; E: over 10 years].


Figure 3 demonstrates that the variances of the four dimensions (C, W, T, and O) are consistent with the homogeneity standard (P >0.05), and the single-factor ANOVA shows that there is no significant difference in the unit property of C, W, T, and O (P > 0.05). Based on the above empirical research model, the regression analysis results of the efficacy of the psychological capital of an entrepreneur on new venture performance are shown in Figure 4 and Table 5.


[image: Figure 4]
FIGURE 4. The regression analysis results of the efficacy of psychological capital of an entrepreneur on new venture performance (β denotes the Beta regression coefficient, T stands for the T-test result, sig. is the significant level, and VIF represents variance expansion factor).



Table 5. The comparison results of subdimensions and psychological capital regression analysis.
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The statistics of Figure 4 and Table 5 suggest that for new ventures in the Greater Bay Area, the psychological capital of entrepreneurs can explain 28.5% of their performance variance, the specific value of F statistics is 85.404, and the significance level at this level is very significant. Thus, the proposed H1 is verified. The influence of different dimensions on performance is different, among which, C has the largest impact. Specifically, the β value is 0.308, the value of the T-test is 4.328, which is very significant. The second most influential factor is W, specifically, the β value is 0.278, and the value of the T-test is 3.389, which is very significant. In contrast, the least influential factor on the performance of the new ventures is the T, specifically, the β value is 0.138, and the value of the T-test is 1.668, at a significant level. The influence of O on the performance of new ventures is not significant. Thus, the proposed hypotheses H2 to H4 are verified, while H5 is not.

Furthermore, the results of the utility analysis of the comparison between the psychological capital and the four subdimensions of the entrepreneur are shown in Figure 5.


[image: Figure 5]
FIGURE 5. The results of utility analysis of the psychological capital of the entrepreneurs under the comparison with subdimension efficacy (R represents the multiple correlation coefficient, while 0R denotes the change corresponding to the multiple correlation coefficient, PC stands for psychological capital, and the meanings of other parameters are as defined previously), ***means p < 0.001, representing a significance level of 0.1%.


Figure 5 suggests that the overall psychological capital of the entrepreneur has a more significant effect on the performance of new ventures than any of the four subdimensions. For example, in terms of the interaction between psychological capital and C, the complex correlation coefficient between C and the performance of new ventures is 0.52, and at the same time, it is significantly below the level of 0.001. When the factor of psychological capital is introduced into the regression equation, the change value of the multiple correlation coefficient is 0.05, which is very significant. By comparison, when psychological capital is introduced into the regression equation, the change of the multiple correlation coefficient is smaller than 0.05, and the overall performance is not significant. Hence, psychological capital has a greater impact on the performance of new ventures, and so the proposed hypothesis H1 is confirmed.

Accordingly, the different efficacy of each subdimension of psychological capital is analyzed, and the cluster analysis results are shown in Figure 6.


[image: Figure 6]
FIGURE 6. Cluster analysis results based on the efficacy of each sub-dimension of psychological capital.


Figure 6 reveals that among entrepreneurs in the Greater Bay Area, there are significant differences in the impact of various dimensions of the psychological capital of entrepreneurs on the performance of new ventures in the Greater Bay Area, which is manifested as the F statistical value of 34.608, and its significance is very obvious. For different levels of entrepreneurs, the overall performance of new ventures is the highest in the psychological capital group of high entrepreneurs, followed by the psychological capital group of middle entrepreneurs, and finally the psychological capital group of low entrepreneurs.




DISCUSSION

Here, the performance of the new venture is set as the outcome variable, and a QS is designed. The efficacy of entrepreneur psychological capital and its subdimensions are discussed. Characteristics of new venture entrepreneurs and new ventures are defined based on the statistical results of the QS, thereby laying the foundation for the analysis of the relationship between the psychological capital and new venture performance of an entrepreneur. Entrepreneurs of new ventures have a good grasp of the market situation as a whole. Most new ventures start with MSE, and the number of employees is relatively small. Compared with other factors, the dimensions of the psychological capital of an entrepreneur have a greater impact on entrepreneurship. Gong et al. (2019) found that psychological capital had a mediating role in the relationship of emotional intelligence, job performance, and job burnout, and concluded that higher psychological capital could improve employee job performance while reducing job burnout (Gong et al., 2019). Differently, however, the regional economy of the Greater Bay Area is innovatively considered here. Furthermore, the proposed five hypotheses are verified through regression analysis based on the empirical research model. Except for the subdimension of O, the three subdimensions, including C, T, and W have a positive impact on the performance of new ventures, and the overall psychological capital also has a positive impact on the performance of new ventures. On the whole, the overall impact of psychological capital on the performance of new ventures is greater than the single impact of each subdimension. Meanwhile, the impact of each subdimension on the performance of new ventures shows great differences. He et al. (2019) focused on the impact of psychological capital on the mental health and job performance of employees. The results showed that the subdimensions (including C, W, T, and O) of psychological capital have an impact on safety compliance and safety participation, thus influencing job performance. Meanwhile, the influence of each subdimension was different, and rich and flexible psychological capital intervention had a positive effect on job performance (He et al., 2019). Hence, the results obtained here are reasonable.

Greater Bay Area is an important force leading to regional innovation and economic development. The number of new ventures in this region is more than that of the other regions. Therefore, the introduction of innovative talents and related economic development measures are of great significance to reduce the brain drain and promote the development of innovative MSE. Some researchers have analyzed the importance of technological innovation in the sustainable development of industry and discussed the relationship between technological innovation and enterprise performance (Li et al., 2021). Some researchers have found that the correct use of positive psychological capital language, including W, O, T, and C, can improve the performance of crowdfunding activities (Anglin et al., 2018). Jiang et al. (2020) analyzed the urban innovation factors and found that the agglomeration of high-quality innovative talents had a positive effect on the sustainable development of the urban economy (Jiang et al., 2020). Hence, the Greater Bay Area is taken as the research background to explore the relationship between the psychological capital and the new venture performance of entrepreneurs. Here, some research results have provided support for the results on psychological capital and enterprise performance, which is different from other research works. Besides, the analysis is based on the background of regional economic development and innovation talent introduction in the Greater Bay Area, and the main analysis is of the new ventures. In short, the psychological capital of the entrepreneur has a great influence on the performance of the new ventures.

Based on the above analysis, the efficacy of the psychological capital of entrepreneurs has a positive impact on the new venture performance. Therefore, to improve venture performance, especially, new venture performance, enterprises should organize corresponding psychological capital training. Entrepreneurs should pay attention to the cultivation of their psychological quality, constantly improve their sense of self-efficacy, and cultivate toughness and optimism. In this way, entrepreneurs' interest and love for work are enhanced, and venture performance is improved driven by positive psychological capital.



CONCLUSION

Here, the impact of the psychological capital of entrepreneurs on the performance of new ventures is mainly studied during regional economic development in the Greater Bay Area. Following the QS method, the introduction of psychological capital of entrepreneurs, the impact of the psychological capital of entrepreneurs on the performance of new ventures is analyzed. The statistical analysis of the QS indicates that most of the new ventures come from the financial industry, computer software industry, and education industry. The proportion of new ventures with 1–5 entrepreneurial years is the highest. Most enterprises start from MSE, and the number of employees is relatively small. Psychological capital influences entrepreneurial motivation. The results of regression analysis suggest that the psychological capital of entrepreneurs has a positive effect on the performance of new ventures. Meanwhile, three psychological capital subdimensions (C, W, and T) have a positive effect on the performance of new ventures. Overall, the impact of psychological capital as a whole on the performance of new ventures is more significant than a single subdimension. Based on the regional economic development in the Greater Bay Area, the research reveals the impact of the psychological capital of entrepreneurs on the performance of new ventures, which provides an orientation for performance improvement of the enterprises. Yet, there are also some limitations. The four dimensions of the QS are insufficient to support the research conclusion. Therefore, in the follow-up research, more multidimensional elements will be introduced to analyze and discuss.
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Flipped teaching is one of the most popular innovative teaching methods which has attracted a lot of attention and lead to amount of discussion in recent years. Many educators have generally encountered same doubt when implementing flipped education: Is this kind of teaching mode only applicable to students with high learning achievements? In addition, collaborative learning is often applied in flip teaching and it is also an issue worth to explore. In this study, both quantitative and qualitative studies were conducted to examine the potential factors in affecting the learners’ satisfaction in flipped education. The survey results from 171 participants showed that collaborative learning and need for cognition are significant predictors of learning satisfaction. In addition, a deeper look at the collaborative learning process was further examined by conducting deep interview. A total of 12 students from 6 different flipped-teaching courses participated the interview. The findings suggested that arranging some activities to encourage students to know each other before class that helps students find corresponding group and facilitates their expertise for collaborative learning. The mechanism significantly influenced team members’ engagement, discussion atmosphere, and efficiency. In addition, when learning tasks diversity, it will also enhance students’ innovative ability, empathy, and even promote mutual learning.

Keywords: flipped education, need for cognition, learning self-efficacy, collaborative learning, learning satisfaction


INTRODUCTION

In recent years, flipped teaching has attracted considerable attention and aroused widespread discussion. Since 2011, the search trend of relevant keywords on Google has increased exponentially (Abeysekera and Dawson, 2015). Many studies have compared student performance before and after the implementation of flipped teaching, evidencing that flipped teaching can help improve academic performance (O'flaherty and Phillips, 2015). When the science control system of the Department of Mechanical Engineering of Seattle University implemented flipped teaching, the course divided students into two different groups: the traditional learning method group and the flipped learning method group. Results show that the group receiving flipped teaching generally performed better in tests and examinations and had a higher degree of mastery of design issues (Mason et al., 2013). A course on renal drug therapy conducted flipped teaching to evaluate its impact on students’ professional performance. The results show that compared with the previous year’s performance in a traditional classroom environment, students’ performance in the final exam improved significantly (Pierce and Fox, 2012). Most of the topics discussed in the existing literature mainly focus on the comparison of the effectiveness and acceptance of flipped teaching and traditional teaching among students.

After a systematic review of research related to flipped teaching, O'flaherty and Phillips (2015) pointed out that individual differences can be explored in the future, for example, whether there are specific demographics or personalities that can predict students’ responses to flipped lessons. To explore the individual differences of students under flipped teaching, this study refers to the research of Abeysekera and Dawson (2015). Although the research on flipped teaching has been conducted in a variety of domains (Chang and Hwang, 2018; Lee and Wallace, 2018; Javier et al., 2020), this study aimed at examining the potential factors in affecting the learning satisfaction in flipped education by combining both qualitative and quantitative study. Thus, the first objective of this study is to examine the influential factors of learners’ satisfaction from the perspective of personality, self-efficacy, and collaborative learning. Specifically, this study focuses on the impact of students’ personality traits and collaborative learning on learning satisfaction under flipped teaching so as to understand the response of individual differences to flipped teaching. This study uses the cognitive needs theory and learning self-efficacy as the entry point to explore personality traits and provides a reference for educators who plan to practice in flipped teaching in the future.

Further, as most of the flipped teaching courses require students form into groups and collaborative with each other to finish the projects, the second objective of this study is to look deeper into the collaborative learning process for students participating the flipped learning. Thus, deep interviews were conducted to understand the collaborative learning process when the students participated the flipped learning and the findings can provide significant insight for educators who want to teach in a more innovative way and increase students’ engagement in flipped teaching.



LITERATURE REVIEW


Flipped Teaching

The term “flipped teaching” is commonly used to describe a teaching method wherein the completion of homework after class is carried out in the classroom and the classwork is to be completed by the students themselves before class (Abeysekera and Dawson, 2015). The idea of flipped teaching first occurred as an accidental discovery by a high school chemistry teacher in the United States when he wanted to conduct remedial classes for absent students. He bought a set of software and uploaded the classwork teachings on the Internet so that absent students could keep up with their studies. However, in addition to the students who were absent from class, students who had originally attended the class also used the online teaching resources to review the course content and benefited from it. This discovery made Bergmann and Sams rethink the allocation of class time in the teaching process (Tucker, 2012).

Many studies have proven that the flipped teaching method can improve students’ learning motivation. In a statistics course at a university, it is understood through interviews that students are more willing to accept collaborative learning and innovative teaching methods than traditional teaching (Strayer, 2012). After the introduction of flipped teaching in the British chemistry curriculum, students expressed that they preferred this interactive mode, because it gave them more opportunities to develop more advanced learning skills in the classroom than before (Yeung, 2014). It not only improves learning motivation but also stimulates students’ active learning because of the changes in the teaching process. In addition to the teaching content of the course itself, when the course is conducted in the form of group discussions, communication and critical thinking abilities also improve. In a study on the implementation of flipped teaching in nursing courses, students had more opportunities to discuss and solve unfamiliar problems with their peers and teachers in the classroom. Through the redesigned curriculum, students were required to criticize various scenarios, collect information, and provide insights for patients. Such learning activities combine knowledge of patient assessment, critical thinking, and evaluation skills (Ferreri and O’connor, 2013).

The European Higher Education Framework proposes a shift from the previous one-way teaching of courses by teachers to a student-centered learning approach (Schreurs and Dumbraveanu, 2014). Honeycutt and Garrett (2014) refer to the flipped classroom as paying attention to a learner’s learning status through their participation in solving problems, creating, criticizing, and integrating problems with peers and teachers in the classroom. Bergmann and Sams (2012) believe that the core of flipping is to focus on students’ needs, and Bloom Taxonomy provides a framework for judging whether it is flipped teaching: courses centered on past lectures usually focus on the lower level of Bloom Taxonomy, such as the cognition and understanding of basic knowledge. Teachers with flipped teaching will focus more on the high-level learning results of Bloom’s taxonomy in the classroom, such as analysis, judgment, and creation.

Sáiz Manzanares et al. (2017) analyze the effect of blend learning on students’ learning outcomes. The results showed that different learning patterns can predict student learning outcomes. Further, Yin and Yuan (2021) examined the learning performance in a blended learning environment in China and the factors of perceived precision teaching, self-efficacy, learning motivation, and social presence were examined. The results indicated that all the predictors showed significant effect on learning performance, of which self-efficacy is one of the most important factors in predicting learning performance. In addition, Yokoyama and Miwa (2021) examined the effects of self- and peer-assessment on the growth of learning goal orientation. Results from the experiment showed that peer-assessment is effective in enhancing the growth of learning goal orientation.

The above discussion revealed that studies on flipped teaching are varied. However, most of the studies are focusing on language learning. For example, Lee and Wallace (2018) provided empirical evidence about whether flipped learning can promote students’ English learning. Andujar et al. (2020) examine the effect of integrating the flipped teaching and the usage of mobile devices in language learning. Further, Amiryousefi (2019) investigated the effects of flipped learning on EFL (English as a foreign language) learners’ engagement.

This study refers to Abeysekera and Dawson (2015) to explore flipped teaching with the following three characteristics: (1) process-oriented and inquiry-based learning, (2) peer-based team learning, and (3) peer interaction and learning.



Learning Satisfaction

Learning satisfaction has always been a very important research indicator in education-related research. According to a study by Ko and Chung (2014), there is a significant positive correlation between student learning satisfaction and academic performance. A report on innovative teaching also pointed out that students’ learning satisfaction directly affects their academic performance; thus, it is also one of the main items used to measure or predict learning effectiveness (Lee, 2011).

Chang and Chang (2012) defined learning satisfaction as the degree of happiness that students experience after learning activities. Learning satisfaction exists in the balance between personal expectations and self-realization. When the results of self-realization are equal to or higher than personal expectations, learning satisfaction can be improved; however, when the results of self-realization are not as good as personal expectations, one cannot obtain a sense of achievement in learning (Martin, 1988).

Many factors can affect students’ learning satisfaction. In a study on learning satisfaction among adults receiving computer-related skills teaching, divided learning satisfaction into five items: teacher’s teaching, classroom materials, learning outcomes, interpersonal relationships, and learning environment. In a survey of learning satisfaction among college students, the questionnaire was divided into five items: learning environment, academic performance, administrative services, interpersonal relationships, and attitudes toward teachers and administrators (Starr, 1971). Corts et al. (2000) used five environmental factors to study how student satisfaction was affected. The results of the study show that employability development and curriculum planning have the deepest impact on student satisfaction. Teven and Mccroskey (1997) also prove that teachers’ attention toward students’ learning conditions and their interactions with students contribute to improving students’ learning satisfaction.

Based on the above views of scholars, although the factors affecting learning satisfaction have different research results and opinions because of the research focus of scholars, in fact, the external factors that affect students’ learning satisfaction are mainly constituted by teachers’ teaching methods, arrangement of learning activities, curriculum content planning, classroom teaching materials, learning outcomes, employment skills training, interpersonal interactions with peers and teacher interactions, and other factors.



Learning Self-Efficacy Theory

The self-efficacy theory was first proposed by Bandura in 1977, and Bandura defined it as the degree to which people believe they can accomplish tasks and achieve goals (Bandura, 2010). The influencing factors of self-efficacy mainly come from the following four types: (1) through the successful experience of learning to build a stronger self-efficacy; (2) by seeing people similar to themselves who have worked consistently to achieve success and thus believing that they have similar abilities to be successful; (3) through the verbal encouragement of others, which makes people believe that they have the relevant abilities needed to complete the task, and they are willing to try to improve their self-efficacy; and (4) physiological conditions, negative emotions, and unhealthy physical conditions will lead to low self-efficacy (Bandura, 2010).

Because self-efficacy affects people’s feelings, thinking, and behaviors, it has been widely studied and applied in many fields after it was proposed, which include addiction problems (Bandura, 1995), smoking behavior (Garcia et al., 1990), and athletic performance (Barling and Abel, 1983). In education research, the value of self-efficacy has drawn increasingly more attention (Pajares, 1997). In education, research on self-efficacy focuses on the following three aspects: (1) the relationship between self-efficacy and university majors and career choices (Lent and Hackett, 1987); (2) teachers’ self-efficacy beliefs, teaching practices, and student academic performance (Ashton and Webb, 1986); and (3) the relationship between students’ learning self-efficacy beliefs and academic achievement (Bartimote-Aufflick et al., 2016).

In the research on the relationship between students’ learning self-efficacy and academic performance, students with high learning self-efficacy treat it as a challenge when they encounter difficulties in learning. Such students set challenging goals and continue to work hard. When faced with failure, they attribute the failure to insufficient effort or insufficient knowledge and skills, and they are more willing to keep working hard. On the contrary, students with low self-efficacy choose to escape when faced with difficulties and do not ask for learning goals. They usually give up easily when faced with problems, because they regard insufficient learning self-efficacy as insufficient ability (Bandura, 2010).

According to Bandura’s narrative, it is reasonable to infer that learning self-efficacy has a positive effect on learning effectiveness. In many studies, learning self-efficacy has also been proven to be an important indicator used to predict academic performance (Elias and Loomis, 2002). In addition, because learning outcomes affect learning satisfaction (Starr, 1971), Aitken (1982) also pointed out that grade point average (GPA) has a positive effect on learning satisfaction. After reviewing the literature related to both learning self-efficacy and learning satisfaction, the following hypothesis was proposed:


H1: Learning self-efficacy will positively influence learning satisfaction.
 



Need for Cognition

Need for cognition is a personality trait. Cohen et al. (1955) first defined this concept as “a need for individuals to organize their experience meaningfully.” Cacioppo and Petty (1982) modified this viewpoint, thinking that cognitive needs reflect people’s enthusiasm for activities related to cognitive thinking types.

People with low cognitive needs do not like cognitive tasks when dealing with complex problems and tend to rely on others or even expert opinions (Petty et al., 1981). People with high cognitive needs are relatively more willing to devote themselves to thinking tasks or work and are more likely to use systematic thinking to process information. Such people are described as having a high degree of intrinsic motivation, aspiration, and curiosity, so they actively search for information (Olson et al., 1984). As for causes of individual differences in cognitive needs in various social environments, the main reason is intrinsic motivation. This individual difference is stable for a while and not easy to change (Cacioppo et al., 1996).

Most contemporary research involving the cognitive needs theory is based on the discourse of Cacioppo and Petty (1982). Research involving cognitive needs includes social cognitive psychology, medicine (Haugtvedt et al., 1992), and online consumer behavior (Lin et al., 2011). In the literature related to education, Sadowski and Gülgös (1996) studied how cognitive needs affect academic performance, and the results prove that students with high cognitive needs achieve more academic achievements than those with low cognitive needs, because the former can deal with information more effectively than the latter. Dole and Sinatra (1998) also put forward similar research viewpoints, because students with high cognitive needs also have a higher level of performance in speculation and problem-solving during the learning process; on the contrary, students with lower cognitive needs have a lower level of performance. In a study that discussed the relationship between cognitive needs and the ability to solving complex problems (Nair and Ramnarayan, 2000), it was pointed out that current cognitive needs have a significant positive correlation with solving complex problems, because people with high cognitive needs collect information and make multifaceted decisions about problems; they are more likely to succeed in solving problems.

According to the above discussion about cognitive needs in education literature, we understand that cognitive needs have a significant positive correlation with learning effectiveness. In a study by Elias and Loomis (2002), the correlation between cognitive needs, learning self-efficacy, and learning effectiveness was verified. It has been proven that cognitive needs and learning self-efficacy are important predictors of GPA (Strobel et al., 2019). Besides, it was also found that the relationship between cognitive needs and GPA was affected by the mediation of learning self-efficacy. Thus, the following hypotheses were proposed:


H2: Need for cognition will positively influence learning satisfaction.

H3: Need for cognition will positively influence learning self-efficacy.
 



Level of Collaborative Learning

Collaborative learning is defined as when students achieve a common learning goal, they complete it in a group and are responsible for each other’s learning (Gokhale, 1995). It is worth noting the difference between “cooperative learning” and “collaborative learning.” Cooperative learning refers to a model in which a learning task is divided into subtasks that can be solved independently by partners at the beginning. Collaborative learning is solving a problem together in an asynchronous and interactive way. The difference between the two is that collaborative learning emphasizes the discussion in the process of participating in tasks and believes that cognition must be adjusted through communication between students (Curtis and Lawson, 2001). Verdejo (1996) emphasizes collaborative learning based on dialogue.

Gokhale (1995) pointed out that active exchange of ideas within the group will not only increase students’ interest but also promote critical thinking. Studies have shown that compared to individual learning, collaborative learning provides students the opportunity to discuss and have a higher level of thinking, and information can also be memorized for longer.

According to the observation of Tuckman and Jensen (1977), it is pointed out that the interpersonal relationship between group members in collaborative learning will generally go through the following four stages: (1) Formation stage: a transitional period when group members are not familiar with each other; (2) Conflict stage: the transition period in the growth of the group, when group members adapt to each other and run-in; (3) Cohesion stage: If the conflict is handled properly, a balance that is acceptable to the members of a group is sought, gradually forming a consensus, and the cohesion of the group will increase day by day; and (4) Execution stage: team members will focus on the completion of the task and the achievement of the goal. Members depend more on each other, and each person’s role positioning will be more productive.

In the collaborative learning environment, regardless of the level of learning achievement, students generally perform better than their peers who study alone (Aitken, 1982), and in the process of collaborative learning, students’ communication with each other is also considered helpful (Bruffee, 1982). According to the current research on collaborative learning, it is clearly pointed out that collaborative learning can improve learning more effectively (Hertz-Lazarowitz et al., 2013) and reinforce students’ satisfaction with the entire learning process (Bligh, 1998; Ocker, 2001). Thus, the following hypothesis was proposed:


H4: Collaborative learning will positively influence learning satisfaction.
 




RESEARCH METHOD


Research Design

The study applied both quantitative and qualitative research methods to examine the factors in flipped teaching outcome. In the first stage, a survey was conducted and questionnaires were distributed to students who experienced the flipped learning method. The objective of the survey is to examine predicting factors of learning satisfaction. The study uses need for cognition, learning self-efficacy, and collaborative learning as the predictors that affect the satisfaction of flipped teaching. In the second stage, deep interviews were conducted to understand the collaborative learning process as it is one of the most important mechanisms in flipped learning. The objective of the second stage is to explore the learners’ collaborative learning process in terms of team formation, discussion atmosphere, discussion efficiency, decision-making mode, cooperation mode, and cross-domain learning. In the second stage, semi-structured in-depth interviews were conducted. The interview comprises open questions, starting with the interviewee’s personal background, including questions about name, gender, school, department, grade, and major courses, and then cutting into the core questions of the research gradually. The two-staged research design is depicted in Figure 1.

[image: Figure 1]

FIGURE 1. Two-staged research design.




Data Collection

All the participants in this study (including stage 1 and stage 2) were recruited from six courses which were given as flipped teaching methods. The students were either asked to fill out the questionnaire for qualitative research or invited as an interviewee for qualitative research in this study.

This study refers to the flipped teaching model proposed by Abeysekera and Dawson (2015). The flipped teaching curriculum must have the following three elements: (1) process-oriented inquiry learning, (2) team-based learning, and (3) peer learning. According to this standard, a total of six courses have been selected as the experimental situation, which was described in Table 1.



TABLE 1. The description of courses selected in the study.
[image: Table1]

The sample of survey and interview are students from the same pool (the six courses listed in Table 1). The objective is to examine the factors of learning satisfaction from qualitative study. At the same time, students from the same courses were invited to participate the interview in order to illustrate in more detail about the collaborative learning process in flipped classroom.

The data in this study were collected in two ways. First, students who take the courses illustrated in Table 1 were invited to fill out the questionnaire at the end of the semester. The questionnaires were distributed under the permission of the instructors, and a total of 171 valid samples were returned.

Second, the participants in qualitative study were invited from the six courses in Table 1. Student was randomly selected to represent each of the top 25% and bottom 25% of the course scores. A total of 12 students from the six courses participated in this research interview. To protect the privacy of interviewees, the student names on the recording form are presented anonymously.



Research Framework

The research framework of this study is depicted in Figure 2, in which two independent variables (collaborative learning and need for cognition), one mediator (learning self-efficacy) and one dependent variable (learning satisfaction), were included.

[image: Figure 2]

FIGURE 2. Research framework.





RESEARCH ANALYSIS AND RESULTS


Quantitative Results

SMART PLS (partial least square) software was used for data analysis, and structural equation model (SEM) was applied. Structural equation model is composed of two parts: measurement model and structural model. The measurement model is used to observe the relationship between potential variables; structural model is used to measure the relationship between variables and potential variables. This study applied confirmatory factors in the measurement model for theory verification and applied path analysis in the structural model to explore the causal relationship between variables.


Demographics

In terms of the gender distribution of the participants (as shown in Table 2), the proportion of males was 43.86% of the total subjects, and the proportion of females was 56.14%. In terms of grade distribution, 28.65% of juniors formed the group with the highest distribution, followed by 27.49% of seniors (and above), 26.90% of the first year of graduate school, 7.01% for both the freshman and sophomores, and lastly, 2.92% for the second year of graduate school (and above); as for the distribution of the colleges, the College of Management had the most students, accounting for 53.80% of the total, followed by 14.04% in the College of Electrical Engineering and Computer Science, 12.87% in the College of Agricultural and Natural Resources, 9.94% in the College of Liberal Arts, 4.09% in the College of Science, 2.34% in the College of Engineering, 1.75% in the College of Law and Politics, and 1.17% in the College of Life Sciences.



TABLE 2. Demographics (N=171).
[image: Table2]

Since the students at the College of Management were set as the largest number of participants in this study, the demographic variables were also affected by the composition of the grade and the college of the testing class. First, gender was the most influential part, as most of the students in the College of Management were female, which led to the reason that most of the subjects were female.

In addition, in terms of grades, it is noteworthy that most departments and colleges generally require courses with a higher level of implementation, and they are generally offered in the upper grades of the university department. This also explains why the distribution of the test subjects was mainly junior and senior students and the first grade of graduates.



Reliability and Validity Analysis

Validity refers to the theoretical extent to which the questionnaire can measure. The commonly applied method to test the validity in structural equation model is the confirmatory factor analysis in the measurement model. In the same factor dimension, if the factor load of each topic is larger, it means the degree of convergence is greater. Usually, it must be greater than 0.7, and the average variance extracted (Schreurs and Dumbraveanu) must be greater than 0.5. Based on these data as the test standard, after running the PLS statistical analysis, the items that did not meet the factor load were deleted: The first 18 questions about cognitive needs retained the first 1, 8, 10, 11, 12, 14, and 15 questions; 10 questions about learning self-efficacy were reserved for Questions 3, 4, 7, 8, 9, and 10; for the level of collaborative learning, except for Question 6, the remaining 6 questions were reserved; for learning satisfaction, the questions were reserved except for Question 6. The AVE of the retained items after organizing all the dimensions was greater than 0.5.

Reliability represents the stability of the subject’s answer. The most applied verification method is Cronbach’s alpha. When the Cronbach’s alpha coefficient is greater than 0.7, the question items of the scale which the respondents fill in are consistent. The Cronbach’s alpha values of the above items that passed the validity test were all greater than 0.7. The validity and reliability analysis results are summarized in Table 3.



TABLE 3. Validity and reliability test results.
[image: Table3]



Path Analysis

In the structural model, the results were obtained by applying path analysis (as shown in Figure 3). In the structural equation model with cognitive needs, learning self-efficacy, and collaborative learning as the independent variables and learning satisfaction as the dependent variable, the adjusted R2 is 0.594; the model has a certain reference level. In the structural equation model with cognitive needs as the independent variable and learning self-efficacy as the dependent variable, the adjusted R2 is 0.354, and the explanatory power of the model reached a significant level.

[image: Figure 3]

FIGURE 3. Path analysis results. ***p<0.05


In addition, the β coefficient of the path of learning self-efficacy to learning satisfaction is 0.104, and the p value is 0.117; the β coefficient of cognitive needs to learning satisfaction is 0.289, and the p value is 0.000; the β value of collaborative learning degree is 0.536, and the p value is 0.000. In addition, the β coefficient of the path of cognitive needs to learning self-efficacy is 0.598, and the p value is 0.000.




Qualitative Research


Design of Interview Outline

Due to the finding in the quantitative research results that the level of collaborative learning has a very critical impact on learning satisfaction, more in-depth research will be conducted on collaborative learning after the quantitative research.

Since the interview was conducted in May, there had been a period of time since the end of class last semester. Therefore, in addition to referring to the items in the questionnaire that involve collaborative learning (Kitchen and Mcdougall, 1999; Driver, 2002; So and Brush, 2008), the questions of the interview outline were also designed to be combined with Tuckman’s five stages of group development (Tuckman and Jensen, 1977), and the questions were presented in a chronological manner to prevent the interviewee’s course experience from being distorted by time factors, as shown in Table 4.



TABLE 4. Interview outline.
[image: Table4]



Results of the Interview

The interview time ended within 15min on average, and sometimes, the order and direction of questions were adjusted according to the interviewee’s responses. During the interview process, questions outside the interview outline were also asked to get more in-depth details. The interviews were recorded using audio recording. Before recording, relevant explanations on research ethics and privacy were be provided to inquire about the interviewee’s willingness to record.

After the interview, the interview records were sorted into verbatim drafts based on the recording content, and after the interview records were converted into verbatim manuscripts, the words were segmented for each verbatim manuscript. The meaningless auxiliary words were removed, and the units with clear semantic meaning and readability were retained. After that, the meaningful units were coded. There were six codes in total; for example (consult the teaching assistant, or check it online to see if you have found a solution), the code from left to right is the interviewee’s number, interview question number, and verbatim serial number.

Interviewees codes 01 and 02 are for Marketing Management; 03 and 04 for Knowledge Creation and RandD Management; 05 and 06 for Entrepreneurial Management; 07 and 08 for Fundraising Platforms; 09 and 10 for Introduction to Computer and Internet Security; and 11 and 12 for the Reading Industry and Cultural Communication. When the interviewee’s number is an odd number, it means that the respondent was sampled from the high subgroup (top 25%); when a respondent number is an even number, it means that the respondent was sampled from the low subgroup (bottom 25%).

The two codes of the interview questions were based on the interviewee’s response to the question number of the interview at that moment and are noted with 01~07. The two codes at the end of the number are the serial numbers of a single independent verbatim manuscript that were marked as meaningful sentence units.

Finally, after sorting out all the coded sentences in each verbatim manuscript, the study performed thematic classification to obtain the classification result. Six topics about collaborative learning, including team formation, discussion atmosphere, discussion efficiency, decision-making mode, cooperation mode, and cross-domain learning, were obtained. The following section will discuss in detail each topic.



Formation of the Team

When the curriculum design is carried out in a flipped way, if there is not enough planning before the course for students to understand each other’s expertise and motivation to execute the project, the team composition tends to be random and members tend to find people who they already know to work with. This leads to the cohesion of team members to assume certain risks when the team executes the project, which indirectly affects the degree of classroom engagement; for example, “We started with a very fragmented consensus, because we all have different levels of expectations or understanding of this team.”

However, before the course starts officially, it is necessary to arrange some courses that can help students understand each other’s expertise and motivation. This will reduce unnecessary risks and help students find the right group before the course and is a better way to build team consensus when motivation is the same. Especially, when the project of the course involves interdisciplinary learning, it is also beneficial for students to combine their respective expertise for collaborative learning. For example, “there are some occupations in the publishing industry, such as editor-in-chief, editor-in-charge, and editor-in-art. Then, because the teacher has made this part of the assignment, the team members have a clear sense of their responsibilities and position. I think this is very helpful for grouping.”

It is worth noting that the consensus within the team will change with the development of the team, and the team goals may be more focused due to the organizational changes in the team. “After we started to do something, I think things were more on track.” When members were more willing to participate in the learning task of the course, members would also be more likely to focus on the overall goal of the team.



Discussion Atmosphere

The discussion process of collaborative learning may also lead to conflicts, which will affect the degree of engagement of the members. When there is a conflict in the discussion process, the group with a higher willingness to invest tends to face it actively and is more willing to take the initiative to put forward its own opinions and communicate with the members of the group: “We were livelier when we had meetings. We had a lot of trash-talking, so everyone … everyone felt that there is no sense of distance. Thus, we just kept throwing out ideas like this.” The group with a lower level of involvement was more inclined to avoid expressing their true ideas: “The discussions in our group are not particularly enthusiastic. It is more like ‘business is business’, that is, finish what you are responsible for and then hand over the results. Then nobody will raise too many objections; however, I do not think this is a good thing.”

One thing that can be noticed from here is that when team members encounter conflicts during a discussion, that does not deteriorate team relationships. When team members are more willing to communicate, moderate conflicts are often a boost for the team to generate innovative ideas.



Discussion Efficiency

Discussions between groups can be divided into three: (1) online plus in-person discussion, (2) online discussion, and (3) in-person discussion. From the feedback of the interviewees, it can be found that the efficiency of the group that only has online discussions is low. Online discussions often rely on social software, such as Line to communicate in asynchronous text. This mode of discussion may be inefficient because of the time gap in information: “It may be that everyone discusses a question, but the time taken by each person to answer it is different, and sometimes, it could be a long time. That is, the group must wait for everyone to give feedback and may have to wait for a long time.” In addition, this type of discussion often leads to team members only focusing on completing their assigned learning tasks and not communicating ideas.

Compared with the purely online text discussion, the physical discussion can encourage students to exchange more ideas, but there are also problems of inefficiency, and the underlying cause is often too many ideas among members. Opinions cause the discussion topics to lose focus, which is different from online discussions because of delays in the transmission of information; for example, “I think our group is mostly discussing… There are real discussions, where everyone would throw ideas, but we tend to have no conclusion.”

The online plus physical discussion approach has the characteristic of balancing the lack of the above two approaches. Face-to-face discussions ensure that participants exchange ideas, while implementation details can be tracked through an online communication software. It must be noted that compared to the form of pure online communication, this method focuses on communication software to track implementation details, rather than communicating ideas: “You can complete your large framework in the classroom, and the rest are the details. We have created a similar group for the details. If you have a problem or if you have any ideas, you can just type them and drop them in the group first.”



Decision-Making Mode

When team members face making important decisions, they can do so in two ways: (1) by reaching a consensus within the team members or (2) by seeking external resources. Consensus reached by group members can be further divided into two types: group members with clear roles and decentralization. Based on the results of this research interview, the group to which the sampled interviewees belonged generally tended to make important decisions in a decentralized manner. Compared to the group with a clear leader making decisions, it seems impossible to clearly point out the advantages and disadvantages, but from the results of this study, it is found that the decision-making model of group members without clear roles allowed each group member’s opinions to be fully heard and ensured that each member could participate in collaborative learning and jointly take the risk of decision-making; for example, “We will first listen to everyone’s opinions, and then, if there are different opinions, we will, for example, have different people come up with different solutions, after which we will analyse each solution individually and discuss the current situation, see the advantages and disadvantages of each plan, and, finally, see what solution will be most suitable for us.”

When there is no consensus within the group or when team members’ knowledge is not yet sufficient to make decisions, students will seek external resources such as classroom teachers. In the context of flipped teaching, when students’ abilities are not enough to cope with the problem, the teacher’s timely initiative to provide assistance is a link that must be paid attention to in flipped teaching design, which helps students to have a clearer direction when analyzing problems; for example, “When our team members just could not make a decision, we would ask the opinions of others, such as the teaching assistants or teachers, and then reach a unified opinion.”



Cooperation Mode

The results of this part of the text analysis are directly related to the formation of the first part of the team. In the initial stage of team formation, if students fully understand the specific expertise of the project that needs to be implemented in the course tasks, they will look for team members with relevant expertise when forming the team. The division of roles will also be more efficient in collaborative learning; for example, “Those who have a professional background are really good at certain aspects of tasks, that is, when they are good in the field, they will be relatively helpful, and they can do better than someone who spent the same amount of time.”

In contrast, if the division of labor cannot rely on the distribution of expertise among students, it will lead to a decline in efficiency: “Sometimes, I feel the function was allocated a little bit. The function was not evenly distributed, and then it did not show us what the team should be doing clearly.”



Interdisciplinary Learning

We can find from the results of text analysis that when the learning task of collaborative learning needs to be executed across domains, it is helpful to make use of the students’ own expertise, thereby enhancing students’ creativity, empathy, and even promoting mutual learning.

This result is directly related to the cooperation model in point (5). When the project is based on the division of expertise among group members so that the students’ own expertise or professional knowledge can be used, it will help improve the level of collaborative learning: “In fact, he might have learned this expertise in the club or in a school department, but because of this course and that we got together, we all have something to offer to the group. I think this is very important.”

In this learning process, students with different backgrounds of expertise can learn from each other and even improve their ability to innovate: “If we have different backgrounds, we may have different ideas. We may see different levels and different aspects. After discussion or communication, I may be able to understand why the other people would think a certain way, I can understand more things, or why I have never thought about it from his perspective. I need these things instead.”

Of course, in the process of communication, students will also improve their empathy and the ability to step into someone’s shoes, because they see the differences between group members: “If you work with people with varied information backgrounds, the points of concern will be different.”

It is worth noting that the above-mentioned positive responses can be observed regardless of the student’s learning effectiveness.





CONCLUSION


Research Findings

From the survey-based regression model, it is found that the cognitive needs of students and the degree of collaborative learning are directly related to the learning satisfaction of flipped teaching. This is in line with the focus of this study: Can specific personality traits be used to predict individual differences in students’ responses to flipped teaching? The results of this study prove that students with high cognitive needs have a relatively high degree of investment in the learning context of flipped teaching. The explanation for this phenomenon is the fact that flipped teaching in curriculum design requires students to show higher-order learning skills, such as analysis, judgment, and creativity in Bloom Taxonomy. Cognitive needs are directly related to these abilities. The research results of Nair and Ramnarayan (2000) prove that people with higher cognitive needs are more likely to succeed in solving problems. While Day et al. (2007) explored the association between cognitive needs and learning complex skills, they also confirmed that groups with high cognitive needs are helpful for learning complex skills.

In addition, the peer learning elements that flipped teaching emphasizes (Abeysekera and Dawson, 2015) are described as follows. The level of student engagement in the degree of collaborative learning also has a significant impact on the learning satisfaction of flipped teaching. In the regression model, it can be found that the β value of 0.536 for the level of collaborative learning is much higher than the 0.289 for cognitive needs. A phenomenon can be found here that the key factor affecting students’ investment in flipped teaching is that the needs of groups are greater than those of individuals. In fact, this result is not difficult to understand. When flipped teaching requires a large number of team-based methods, the interaction between the subjects and their peers in the classroom will naturally affect the degree of students’ involvement in the classroom. A study on the impact of teamwork on individual engagement and performance in the workplace environment also puts forward a similar viewpoint (Stashevsky and Levy, 2014), which argued that the quality of teamwork is what affects an individual’s willingness to engage in work.

In the relationship between cognitive needs and learning self-efficacy, the β value is 0.598 and has a significant impact, which proves that students with high cognitive needs will also have a higher level of learning self-efficacy, in other words, higher self-confidence, which is in line with our common sense judgment: When faced with a problem that requires time to think, students who like to think often have more confidence in solving the problem than students who are unwilling to think.

It should be noted that the results obtained in this study are mainly focused on learning satisfaction rather than learning effectiveness; thus, the impact of flipped teaching on learning effectiveness is not included in the discussion.

Thus, the qualitative study based on deep interview is worth to demonstrate the collaborative learning process of students participating the flipped learning. The results showed six important issues in facilitating the collaborative learning: team formation, discussion atmosphere, discussion efficiency, decision-making mode, cooperation mode, and cross-domain learning. (1) Team formation is the first important step of collaborative learning. The ice breaking activities helping students understand each other are an important mechanism before the course formally begin. (2) The building of discussion atmosphere is the second step facilitating collaborative learning, especially when there is a conflict in the discussion process. When team members are more willing to communicate, moderate conflicts are often a boost for the team to generate innovative ideas. (3) The discussion efficiency can be enhanced by using in-person discussion, and online discussion is discouraged for effective group discussion. (4) Team members showed two ways to achieve consensus—centralized and decentralized decision-making mode. (5) As team members have different background, the division of roles will be more efficient in collaborative learning. (6) If the team members corporate with each other by respecting the expertise, the team work efficiency can be improved.

Prior studies on flipped learning mainly focused on language teaching (Lee and Wallace, 2018; Andujar et al., 2020). This study is one of the limited studies that addressed the flipped learning in a variety of different courses, covering a wider range of domain and student background. Further, Tomas et al. (2019) explore how a flipped classroom supported students’ engagement and learning. The survey results suggested that the mechanism to enhance learning should be designed according to students’ learning needs and their readiness for a flipped learning approach. The results correspond to current study that the collaborative learning, atmosphere, and learners’ personality are important facilitators for learning outcome in flipped classroom.

To summarize, this study examined the predicting factors of learning satisfaction in flipped learning by using questionnaire survey, and the result suggested that collaborative learning if one of the most important predictors of learning outcome. Thus, a follow-up deep interview was further conducted to explore the collaborative learning process in flipped learning and six different important factors in collaborative learning were explored.



Research Contribution

The results of this study prove that the level of collaborative learning is important to the engagement of students in the classroom. When implementing flipped teaching, apart from paying attention to students’ individual differences, it is also necessary to think about how to build a better team learning environment. This provides a direction of thought for educators who want to promote flipped teaching in the future.

In addition, according to the results of interview, when the course is carried out in groups, the teacher can arrange engagement motivation that can promote students’ understanding of each other’s expertise and course tasks. This enables students to find suitable groups before the course to facilitate the subsequent integration of their respective expertise. It also helps students build consensus within the team, and it is easier to build consensus within the team as the course is in progress. It can prevent students who do not know each other at all during the course from forming a group of students who may be inconsistent with their own goals for the course tasks. Besides, when the group members are faced with conflicts of views, if they can maintain good communication, it will help improve the students’ participation in the classroom; on the contrary, in the face of conflict, if there is no timely communication and mutual discussion among team members, the degree of students’ engagement in the classroom will be affected to a certain extent. When the students in the team do not have enough professional knowledge to reach a consensus in the face of conflict decision-making, it is very important to provide appropriate resource assistance in the classroom, such as teachers and teaching assistants. When the group is composed of members with diverse backgrounds, it will help enhance creativity and empathy and also enable students to contribute their knowledge and learn from each other in the process.



Research Limitations and Future Research Directions

The first research limitation of this study is the small sample size caused by inviting only the participants from one of the six courses that meet the criteria of flipped teaching and get the permission of the instructors. Although the sample size is small, both qualitative and quantitative studies were conducted to answer the research questions deeply and broadly. Further, the courses considered in this study are restricted mainly in college of management and thus can limit the domains to be applied based on the current findings. As courses given in different domains (i.e., management, medical, science, and liberal) may have very different characteristics, the flipped teaching methods will also be different. Thus, the future studies can be suggested to include more courses in different domains in order to compare the facilitating factors of flipped learning satisfaction and outcome.
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This study examines the factors that affect the formation and operation of the university entrepreneurship ecosystem (UEE). Employing the case-study methodology, this research attempts to provide an evidence-based analysis of the existing theoretical framework of the UEE and verify the role of elements in it through empirical experience as described in semi-structured interviews with 33 respondents on and off an American university. Findings reveal that extracurricular activities, networks, entrepreneurial culture, and leadership have an important impact on the formation and operation of the UEE. Specifically, compared with formal courses, as important carriers, extracurricular activities have a more positive impact on the entrepreneurship of students. Different levels of networks can promote the circulation and exchange of resources. Culture is an important factor in forming and promoting individual entrepreneurial behavior and their agglomeration in the UEE. Clear vision and long-term commitments to entrepreneurship, namely leadership, play a leading role in the formation and development of a UEE.
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INTRODUCTION

As a powerful force for addressing global challenges (Fetters et al., 2010) and contributing to the economic future (Daniel et al., 2018), entrepreneurship has slowly demonstrated its charm since the beginning of the twenty-first century. There is an emerging trend that the entrepreneurship ecosystem (EE) has become a focus in the field of entrepreneurship research (Zacharakis et al., 2003; Isenberg, 2010; Malecki, 2011; Feldman and Zoller, 2012; Mason and Brown, 2014). The EE can be considered as an environment surrounding entrepreneurial activities. If the entrepreneurial environment around entrepreneurs is healthy, the output of start-ups can improve the economic and non-economic performance of the local society (Art, 2018). From the perspective of social and economic development, the research on the EE is of great significance. EE can serve not only as a catalyst for accelerating the economic progress of a stable economy but also as a driving force to rescue an economy facing a sharp decline (Hechavarria and Ingram, 2014).

In the EE, the educational organization, especially the university, is often seen as an important aspect or element of the EE by many scholars. Universities play an important role in cultivating entrepreneurs (Campanella et al., 2013). Isenberg (2011) saw education institutions as one of the important contents of the EE. George and Carlos (2013) regarded the major universities as catalysts of the EE. In addition, organizations such as the Organization for Economic Cooperation and Development and the National Women's Business Council also regard universities as an important element of entrepreneurship ecology. Some scholars directly pointed out that the university itself has formed a unique EE, and research on the university entrepreneurship ecosystem (UEE) has been done subsequently (Fetters et al., 2010; Miller and Acs, 2017). A well-structured UEE can provide rich resources and institutional support for campus entrepreneurs. To explore the nature of the UEE, the following research questions frame the study as follows: (1) What are the key factors that influence the formation and development of a UEE? and (2) What role do these factors play in the UEE?



ENTREPRENEURSHIP ECOSYSTEM

The term ecosystem was derived from the field of ecology. It was originally proposed by Roy Clapham in 1930 and adopted by Arthur Tansley in his famous article “The Use and Abuse of Vegetational Concepts and Terms” (Tansley, 1935; Brush, 2014). In 1993, for the first time, James F. Moore introduced the term “ecosystem” into the world of business and coined the concept of the business ecosystem (Moore, 1933; Mason and Brown, 2014; Neumeyer and Corbett, 2017; Daniel et al., 2018; Freitas and Kitson, 2018). He believed that the development of business depends on a range of stakeholders interacting with each other, such as suppliers, producers, sellers, market intermediaries, investors, governments, consumers, and so on (Moore, 1933).

Subsequently, the concept of the EE has received a lot of attention from academia which emphasizes the need for a more holistic and dynamic approach (Mason, 2019). The EE enables individuals, companies, and communities to effectively unite and create economic wealth and prosperity (Prahalad, 2005). The initial research mostly focused on exploring the concept of EEs. For example, Carvalho et al. (2010) proposed that the EE includes a set of tangible and intangible resources and actors, which are characterized by interdependent relationships that produce important synergies. Hechavarria and Ingram (2014) proposed that the EE is defined as a group of interrelated entrepreneurial actors, entrepreneurial organizations, institutions, and entrepreneurial processes that formally and informally combine to mediate and manage performance in the local entrepreneurial environment. From a larger perspective, Nicotra et al. (2018) proposed that the EE is a combination of social, political, economic, and cultural factors in a region, supporting the development and growth of innovative and entrepreneurial enterprises.

In addition to the definition of the EE, some scholars have analyzed the supporting elements or pillars of the EE. Cohen (2005) outlined seven factors of the EE, including informal network, formal network, university, government, professional and support services, capital services, and talent pools. Isenberg (2011) pointed out that the EE consists of six domains, namely, policy, finance, culture, market, human capital, and support system. George and Carlos (2013) put forward nine pillars of the EE, namely, market openness, human capital, funding and financing, mentor consultation support system, rules and regulations, facilities, education and training, university catalysis, and culture. Aldrich et al. (1989) concluded that the EE is characterized by family businesses and role models, a diversified economy, a strong business infrastructure, available investment capital, a supportive entrepreneurial culture, and public policies that encourage entrepreneurship.

The building strategies and evaluation methods of an EE are also scattered in the research of some scholars. Lawlor (2014) raised the strategies to build an EE, including attaching importance to the development of individual businesses or small- and medium-sized enterprises, regional entrepreneurial activities should break out of urban boundaries and form a network of multi-city and multi-regional linkages; strengthen the projects and financial support, strengthen the cooperation between academic institutions and business groups, and reduce financial obstacles in the development of enterprises. Mason and Brown (2014) analyzed the concept, characteristics, and model of the EE and discussed the principles, methods, and evaluation methods of policies supporting the development of the EE. Stangler and Jordan (2015) proposed four indicators to measure the activity of the entrepreneurial ecosystem, namely, density, liquidity, connectivity, and diversity.



UNIVERSITY ENTREPRENEURSHIP ECOSYSTEM

The place is part of the EE concept. The environment and the nature of the place can be considered as key factors affecting the arrangements of entities, availability of resources, and the nature of processes and interactions therein. The place can be as large as a region, a city, or as small as a company or university (Daniel et al., 2018). In this study, as a place, the university not only can be an important supporting element of the EE (Carvalho et al., 2010; Audretsch and Link, 2017) but can also become the EE itself. The EE developed with a university campus as a “place” is called university-based entrepreneurship ecosystem (UBEE) (Fetters et al., 2010; Ruth, 2014; Art, 2018) or UEE (Brush, 2014; Miller and Acs, 2017; Suryanto, 2019). These different terms all refer to ecosystems developed on the campus of universities, which are part of a larger ecosystem (Rice and Habbershon, 2006; Fetters et al., 2010), and different from regional ecosystems due to the knowledge attributes of universities. The creating of the UEE is currently a hot topic. With the development of entrepreneurship education in the United States, many universities have formed entrepreneurial centers dedicated to creating EEs (Torrance, 2013; Schmidt and Molkentin, 2015). Research on EE is of great significance to enhance the entrepreneurial willingness and entrepreneurship rate of students. The cooperation between universities and industries, as well as their knowledge generation and technological development, promote the derivation of high-tech enterprises and the emergence of start-ups (Audretsch and Link, 2017). Thus, the UEE can enhance the regional EE and form an entrepreneurship cycle, which can create more jobs and stimulate economic vitality.

Similar to the research on the EE, scholars pay more attention to the connotation and elements of the UEE. Fetters et al. (2010) initially framed the discussion of UBEE and identified seven factors that contribute to the evolution of UBEE, namely, senior leadership vision and engagement sponsorship, strong programmatic and faculty leadership, sustained commitment over a long period of time, the commitment of substantial financial resources, commitment to continuing innovation in curriculum and programs, appropriate organizational infrastructure, and commitment to building the extended enterprise and achieving critical mass. By identifying the most highly regarded entrepreneurial universities outside the world, Ruth (2014) summarized seven factors that underpin these UEE, namely, institutions, culture, university leadership, university research capabilities, regional or government support, effective institutional strategies, and strong student entrepreneurial demand. Different from the previous two scholars, he pointed out that entrepreneurship education or courses are considered an important element of the UEE. Suryanto (2019) believed that the components of the UEE should include higher education council policies, policies of university leaders in courses, the existence of business incubation centers, downstream research products, lecturers who change the thinking of students, and collaboration with government agencies and bank institutions. Based on the above components, he also proposed five strategies for creating the UEE, namely, good course design, improving the teaching methods of entrepreneurship courses, acceleration of research downstream products, collaboration with other institutions, and awarding best entrepreneurship. Similarly, Art (2018) identified the components of the UBEE, including curriculum, extra-curricular, traditional technology transfer office, bridging mechanisms, resources and community engagement, and informal engagement. Brush (2014) believed that the internal ecosystem of entrepreneurship education is the core of the UEE, and she divided the internal entrepreneurship education ecosystem into three major areas (i.e., start-up courses, extracurricular activities, and research) and four dimensions (i.e., stakeholders, resources, facilities, and culture).

The UEE can provide available assets, liberty, and diversity while creating opportunities and fostering entrepreneurship and innovation (Miller and Acs, 2017). However, most of the existing studies focus on the concept and elements of EEs, portraying a lack of sufficient empirical study (Stam, 2015; Audretsch et al., 2018; Shwetzer et al., 2019), let alone the empirical study of UEE. In addition, the role of the network (Ter and Boschma, 2011) and the interaction of individual elements in EEs have not been fully explored (Motoyama and Watkins, 2014).



RESEARCH DESIGN AND METHODS

This study adopted the qualitative research methodology as it could gain a complex, detailed understanding of the issue and identify variables that can be measured (Creswell, 1994, 2007). Specifically, this research combines empirical study with literature study, and a case study at an American university (AU) in Los Angeles was conducted.


Site Selection and Access

The place is an important factor in choosing the case. We chose the case of AU, an AU with a strong entrepreneurial atmosphere on campus for the following reasons. First, AU is a top university located in the United States which has carried out entrepreneurship education on the campus for more than 60 years. The United States has formed a mature entrepreneurship education system and has a good entrepreneurial atmosphere (Fang and Liu, 2006). American universities are ideal locations for studying the UEE. Second, Los Angeles, an entrepreneurial city where the AU is located, has the largest angel investment group in the United States. In 2016, Los Angeles-based start-ups received $6 billion in financing which has increased by six times compared with 2012. In addition to San Francisco and New York, Los Angeles has become the third-largest entrepreneurial village in the United States. Its rapidly growing high-tech entrepreneurial cluster, namely, Silicon Beach, has become a strong competitor to Silicon Valley. In recent years, the number of companies in the Los Angeles area has increased rapidly, and a large number of incubators, accelerators, and technology communities have continuously emerged which undoubtedly provide AU students with rich resources and a good entrepreneurial environment (Wang and Ye, 2018). Third, since 2010, the leadership of AU has been committed to creating an EE on campus and it has made outstanding achievements in entrepreneurship. According to the statistics of the American Association of Technology Management, AU ranks among the top three universities in North America in terms of the number of new ventures started each year, with an average annual number of 15–25 new technology-based enterprises, and its entrepreneurship rate is higher than that of all other California system institutions. In 2014, AU ranked in the top five on the 2014 list of the most entrepreneurial universities of Forbes (Chen, 2017).

In terms of gaining access, the first author went to AU from 2016 to 2017 and conducted 1-year field research on the topic.



Data Collection Strategies and Sampling

This study uses the following strategies to collect data: semi-structured interviews, participatory observation, and document analysis. The interactive nature of interviews allows the researcher to study complex subjects that could hardly be investigated in depth through questionnaires (Carvalho et al., 2010). There are two ways to get the interview samples. The first way was to search for an AU-related entrepreneurship event and contact the organizer or guest of the event directly for an interview. The second way was to obtain the information of entrepreneurial activities or events on the campus or Los Angeles area through Internet or App, mainly Eventbrite and Meetup. Then, the first author would participate in these activities according to the schedule and find the interviewees on the events. The first author totally participated in more than 40 in-campus and off-campus activities related to entrepreneurship, including business meetings, networking, training camps, seminars, entrepreneurial counseling, pitch competitions, and so on. Most of the semi-structured interviews were conducted at the networking session of each event. The interviews vary from 30 to 60 min.

To gain a deeper understanding of the UEE, the author conducted semi-structured interviews with 33 student entrepreneurs, mentors, event organizers, and entrepreneurs in Los Angeles. This research purposely designed three different interview outlines based on the different types of interviewees as student entrepreneurs, event organizers or mentors, and entrepreneurs in Los Angeles. For student entrepreneurs, the interview outline aims to understand the motivations of campus entrepreneurs, the support they receive, and the challenges they face. For event organizers or mentors, the interview outline aims to understand the motivations of participating in the UEE. For entrepreneurs in Los Angeles, the interview outline aims to understand the development of the entire entrepreneurial environment and entrepreneurial ecosystem in Los Angeles. Table 1 shows the 33 interviewees in the semi-structured interviews who are organized and coded by their status as student entrepreneurs, event organizers or mentors, and entrepreneurs in Los Angeles.


Table 1. Code list of interviewees.

[image: Table 1]

The observational method has been used in this research to gain an in-depth understanding of the entrepreneurial activities on campus. Observations occurred at a variety of entrepreneurship-related activities on- and off-campus, including AU career development conference, The Road to Series A organized by Tech Fire, L.A. Tech Happy Hour, Fireside Chats organized by Startup AU, First Fridays @ AU TDG, Networking and Demo Day at the Coding Boot Camp at AU Extension, Startup Game Changers Panel, AU Staff Assembly Learn-at-Lunch, Women Founders Network CEO Roundtables, Y combinator at AU, Startup Labs workshop, WSGR Entrepreneurs Boot Camp, The Lowell Milken Institute-Sandler Prize for New Entrepreneurs, Wilbur K. Woo Greater China Business Conference, etc. During the participation in these activities, important information displayed by the speakers or guests was recorded in detail through formalized field notes. Examples of participant observation used in this study include the following: observing students and mentors in entrepreneurial events interacting with each other, hanging out and interacting with students, and mentors and businessmen in entrepreneurial events and networking parties.

Literature has been explored based on the information collected, and in turn, the newly acquired literature supports this research. The documents collected can provide the research a more panoramic picture and gain a deeper understanding of the topic.




FINDINGS


Extracurricular Activities as Important Carriers

Many students interviewed reported that entrepreneurship or commercial courses have not met their needs. S6, a doctoral student in economics from another university in Los Angeles who is attending the events of AU seeking resources pointed out that “I used to learn these things when I was in the MBA, the courses were very theoretical and not practical.” This view is also supported by S2, an undergraduate student in finance preparing business in music”: The financial courses I studied didn't help much, the courses were too theoretical.” The comments of preceding students highlight that professional entrepreneurship courses are too theoretical to guide their projects from practice. However, it is worth noting that some formal courses will bring unexpected resources useful to the entrepreneurs. S2 continued to point out the importance of entrepreneurial resources provided by the formal courses: “But some of the music courses I attended were helpful. Many famous singers in the music industry gave us lessons, like Rae Sremmurd (American singers), they will come to tell us how to make music.” Similarly, students mentioned that they pay more attention to the resources brought by courses compared with the knowledge imparted in formal courses. S1, an undergraduate student in language and computer interested in Internet sales explained that: “The entrepreneurial course is useless. My boyfriend studied MBA courses at AU, he also holds the same view. The reason he went to MBA was to get to know more people and expanding his circle.” In this study, networks tended to play the key role of entrepreneurship capital as social capital for young entrepreneurs starting their businesses in a manner similar to the way Hayter et al. (2016) described networks as resources of entrepreneurship.

Contrary to formal courses, extracurricular activities play an extremely important role in the entrepreneurial engagement of students. It is safe to say that nearly every student expressed their affirmation of extracurricular activities in helping their participation in entrepreneurship, including offering guidance regarding entrepreneurship issues, stimulating the entrepreneurial interest of students, and bringing entrepreneurial resources. The following students all offered insight into the importance they place on the role of extracurricular activities in supporting their start-ups or entrepreneurial demands:

We got the help of Startup in a Box, which has a lot of AU alumni who told us about the stage of the startup and gave us some guidance. And we started to raise money from venture capital, but it is difficult to raise money. AU Technology Development Group gave us some technical support and told us how to raise money. In 2016, we started focus on our startup, and we also got the workspace from the incubator of California Nano Systems Institute at AU.

S5, a post-doctoral student entrepreneur in material engineering

I will participate in many activities, like today's WSGR training bootcamp, as well as workshops of Startup Labs. I also go to some lectures of Startup AU. I am building a team now, and I know neither the whole process of starting a business nor how to write a business plan. So, I am actively participating in various activities.

S8, an undergraduate student preparing for business in mathematics

I was in the Anderson departments, I did a lot of activities, I went to a lot of these events, it is really nice to meet all of the entrepreneurs that taught me how to start with the business.

P1, AU alumni and entrepreneur

I just founded an animation studio, the problem is that I need a lot of advisers you know, how we goanna build it. Because I have the funding already, the problem is I must keep giving project, giving project for back up those funding.

S6, a doctoral student in Economics from another university in Los Angeles who is preparing movie and TV animation project

These students showed that extracurricular activities can provide opportunities and channels for students at all stages of entrepreneurship to obtain inspiration, guidance, or resources. These also echo the point of view that several pedagogical methodologies for entrepreneurship education such as lectures were gradually replaced by active methodologies (Peterman and Kennedy, 2003; Fayolle et al., 2006; Heinonen and Poikkijok, 2006; Carvalho et al., 2010). Students are more inclined to participate in various forms of extracurricular activities. The extracurricular activities that AU students participated on the campus include the following: entrepreneurial conferences and forums, coaching, seminars, project development, entrepreneurship boot camp, incubators and accelerators, pitch competition, and Demo Day. The main providers of these activities are the School of Management, AU Technology Development Group, Startup AU, AU Entrepreneurs, AU Business Science Center, etc., as well as a few off-campus organizations.



Networks as Bridging Assets

The network emphasizes the interaction in the ecosystem, that is, how the elements in the ecosystem are connected (Alvedalen and Boschma, 2017; Motoyama and Knowlton, 2017; Shwetzer et al., 2019). Through the network, individuals or organizations inside and outside the university can effectively communicate, cooperate, strengthen information exchange, share resources efficiently, and allocate resources. The networks can be divided into four categories based on the geographic coverage of the networks, namely, interpersonal network, campus network, regional network (Wang and Ye, 2018), and national or global network.


Interpersonal Network

The EE should focus on bridge assets (Mason and Brown, 2014), mainly individuals, that connect people, ideas, and resources (Hechavarria and Ingram, 2014). When the tutors or guests were asked about the reasons for participating in the entrepreneurial activities of AU, five of them said that they came to AU because they know the host/project leader/speaker of the event. As IP nodes, these individuals consciously or unconsciously participate in an interpersonal business network. No participant or company can manage this network, but everyone can influence the network through their communication, expectation, and contribution (Daniel et al., 2018).



Campus Network

The entrepreneurial organizations on the AU campus are not isolated, and they are constantly interacting and cooperating to make effective use of resources. For example, the students of AU entrepreneurs use the workspace of start-up AU. The AU Business Science Center collaborated with the investors of AU, Intellectual Property Office, and Corporate Sponsored Research to create an entrepreneurship program in AU Business Science Center. This program transforms and commercializes laboratory technology by combining students and mentors from the fields of medicine, life sciences, physical sciences, engineering, business, and law. The campus network has spawned many entrepreneurship programs and cooperation so far.



Regional Network

Hayter et al. (2016) showed that access to external resources and the connection between graduate students and individuals outside the university are necessary for the success of a new venture. A regional network enables entrepreneurs to obtain resources such as knowledge, finance, and human resources (Alvedalen and Boschma, 2017). In fact, the entrepreneurs or the organizers tend to seek resources through the regional network. P14, a pitch competition organizer revealed that he found guests through the local Internet. It is worth noting that this organizer found the guests randomly, and it seems that we can find clues to the impact of spillover of the regional EE on the UEE. Studies have pointed out that the system is connected with other systems and is part of other systems. These parts directly or indirectly affect and are affected by other elements in the system (Sherwood, 2002; Meadows and Wright, 2008; Daniel et al., 2018). When interviewing entrepreneurs in the Los Angeles area, almost all the entrepreneurs interviewed (E1, E2, E3, E5, E6, E7, and P7) reported that Silicon Valley is moving to Silicon Beach in Los Angeles. When a successful start-up company grows to an extraordinary scale and creates significant wealth, it will create a spillover effect in terms of angel investors, venture capitalists, board members, advisors, and mentors (Isenberg, 2010; Hechavarria and Ingram, 2014). It is certain that large-scale company migration is bound to promote the growth of the local entrepreneurial ecology, including the UEE. And this has been confirmed by P10, event specialist of legal firm invited as a guest lecture:

Yes, I agree (that the Silicon Valley is moving to Silicon Beach), the ecosystem in LA is growing these years, the ventures come here, the investors come here, and a lot of company move to Silicon Beach.

In another case, as a key incubation center of AU that benefits entrepreneurs on the campus, the California NanoSystems Institute at AU is also a subproject of the California Institutes for Science and Innovation, which establishes four forms of project centers in the UC System. These regional networks have brought resources to AU entrepreneurial activities and have increased the diversity and richness of AU campus entrepreneurship activities.



National or Global Network

The national or global network that has greater energy can nourish individual entrepreneurs and even entrepreneurial organizations. S5, a post-doctoral student entrepreneur, reported that she got support from Y Combinator, the largest seed start-up accelerator in the US. While P3, one of the incubator CEO of AU, reveals that they received funding from the Blackstone Charity Foundation, a charity organization that promotes entrepreneurship and employment growth in the United States:

We are a Blackstone Launchpad program because they are the one who fund our program, the model we are follow is their model.

Global entrepreneurial organizations tend to provide various entrepreneurial resources for universities through the commitment of their members to organizational missions. For example, as described by P9, a guest lecture:

The reason why I came to this event is that today's meeting focus on women's entrepreneurship. The organizer of the meeting today is my business partner. She is also the CFO of Women in Games International which is non-profit. We are committed to setting up our associations all over the world.

In addition to the organizational mission, mutual benefits are more in line with the principles of resource and material exchange within the ecosystem. And this has been commented by P10, event specialist of legal firm invited as a guest lecture:

We often give such public welfare lectures like today, we also do like two days' intensive incubator, like today. Today's event is around half a day, we can get benefit from it, the clients (the student entrepreneurs) today, they might need legal consulting in the future. We not only do this in AU, we also fly like every 1 or 2 month to a lot university, like University of Chicago, Harvard University, Columbia University. Our headquarter is in San Francisco, so we do a lot of mentor there, and in LA we also went to USC, we can say that we do this for nothing, it's like mutual benefits.




Entrepreneurial Culture Promotes the Agglomeration of Individuals in the EE

Culture is a process of collective thinking that distinguishes members of one group from another (Hofstede, 2001). The cultural impact on the development of the EE cannot be ignored (Suryanto, 2019). Entrepreneurship culture can cultivate the positive attitudes of people toward entrepreneurship and shape entrepreneurial behavior (Krueger et al., 2013; Liñán et al., 2015). National culture, beliefs, motives, values, and personal traits constitute a wide range of themes of entrepreneurial culture (Hayton and Cacciotti, 2013). We found that entrepreneurship values and spirit, entrepreneurial environment, and networking culture are important factors that lead to individual entrepreneurial behavior and promote their agglomeration in the UEE.


Entrepreneurial Values and Spirit

Socially shared entrepreneurial beliefs and values could facilitate entrepreneurial actions (Hofstede, 1980; Herbig, 1994; Hayton et al., 2002; Hayton and Cacciotti, 2013). Independence is the entrepreneurial spirit revealed by S1, an undergraduate student in language and computer: “I want to be my own boss, I don't like to work for others and make money for others.” Similarly, Stewart et al. (2003) proposed that achievement motivation is another important cultural variant in entrepreneurship. S2, an undergraduate in finance, directly pointed out the reason he started his business: “I will make a lot of money, and I will be successful in the future.” While some student entrepreneurs have demonstrated the characteristics of social entrepreneurs, that is, solving a certain social problem that motivated their action in entrepreneurship. As explained by S11, an undergraduate entrepreneur in business:

I do not start business for money, because if you start a business just for money, you usually cannot hold on for too long. The reason why I want to start a business is that I have the passion for starting a business, and I really want to solve the social problems. Just like my mobile phone with a broken screen, I am willing to buy a mobile phone screen from China, take it down piece by piece by myself, and install the phone screen. I enjoy the process of solving the problem.

Unlike students, entrepreneurial mentors show different entrepreneurial spirits. Dedication is an entrepreneurial spirit frequently demonstrated by the interviewed mentors. When asked about the reasons why entrepreneurial mentors came to AU and help students start their own businesses, many of them said that they enjoyed the process and hoped that they could help the students start their businesses. As E3, an entrepreneur and mentor commented:

This is because I want to help them, there is no special reason, I want them to start their own business through my suggestion.

P4, an AU alumni and Campus Project Coordinator, showed different reasons for helping the students in entrepreneurship and made it clear as follows:

I am an entrepreneur myself, when I was a student in AU, there were no entrepreneurship programs, and I always wish that there were, so to me it is a great way to give back and help other students, give them support I did not get when I was here.

In addition to dedication, the faith and enthusiasm for entrepreneurship have prompted some entrepreneurs to join EE. As indicated by P11, a guest lecture:

I like to be with these young people who have ideas and creativity. I want to know more about the projects these young people do and how do they do it. I am a believer in entrepreneurs and entrepreneurs, and I believe that entrepreneurship can promote economic development.



Entrepreneurial Environment

The entrepreneurial environment surrounding the students on the campus may come from peers or family, which encourages students to have the willingness to start a business on the campus. Entrepreneurial behavior or suggestions from peers can play an exemplary or driving role in the entrepreneurial behavior of students. S9, an undergraduate in computer, touched on this point:

It was interesting. My friend and I developed a software and uploaded it to the Internet. It turned out that some people downloaded it. Then my friend joked: “Why don't we start a business with this?” As a result, we started a business.

S24, a postdoc in material engineering, starting a company, revealed the support they got from the peer influence during the process of starting a business which helped them go through the hard times:

AU did a lot, gave us the basic campus, but the automatically support is that being surrounded by the other people with similar situation, which is very important, it is psychological challenge, the scale like the, the successful mental failure when start up your company, so just be under the people who are all facing similar states, it can help you normalized it, and then you just focus on that and do what you should do.

In addition, some of the campus entrepreneurs indicated that their family has an impact on their entrepreneurial behavior. Family can bring money, networking, and other resources for their success. S7, an alumnus back to AU seeking resources through participating in the activities, indicated the reason for choosing real estate business:

May be the idea was from my dad, he is interested in real estate and always talks about it and gave me inspiration. Besides, the real estate industry can make money.

Interestingly, P12, a guest lecture and incubator CEO, reinforced this point from the angle of the parent when explaining the reason for participating in the event:

I enjoy this process very much. I want to see the success of more people. At the same time, I can also help with my son. My son is starting a business. I want to help my son expand his social network and get more resources through these events.



Networking Culture

Networking culture has also played an important role in the formation of entrepreneurial culture of AU. Different from China, almost all the events on the campus have a superbly designed networking part, such as “network break,” “network lunch,” and “networking.” Students are free to communicate, consult, and establish contacts with angels, venture capitalists, corporate executives, financial advisors, and other experts during networking. In this way, they can improve their entrepreneurship programs, get an answer to their doubts, and establish contacts with investors and experts.




Leadership Plays a Leading Role in Developing the UEE

The establishment and development of the UEE require long-term commitments from university leaders and institutions. These commitments include stable financial resources, and design and establishment of appropriate organizational structures and infrastructures (Art, 2018). The formation process of the EE of AU can provide evidence for this. In 2010, a new vice-chancellor of AU, who is an advocate for promoting research and student entrepreneurship, was appointed. After taking office, the vice-chancellor committed to promote the development of AU entrepreneurship activities, and he has had an important impact on the formation of the AU entrepreneurship ecosystem. Efforts have been made from the following aspects:

To understand the conditions and achievements of the entrepreneurship of students, the vice-chancellor found a famous scholar in the field of management from the School of Management to conduct research on entrepreneurship. Then, this scholar formed a research team and conducted more than 100 interviews in famous American universities such as Stanford University, Columbia University, University of Wisconsin, California Institute of Technology, and so on. Subsequently, three reports were formed which proposed to build an EE in AU and advocate to carry out entrepreneurship activities on the campus. In addition, these reports specifically address the problems of the EE of AU and propose strategies for the future. Subsequently, the vice-chancellor proposed five strategies for developing the entrepreneurial ecosystem in AU, including: (1) establish a proof-of-concept funding mechanism; (2) promote the technical development of campus incubators; (3) targeted investment in the campus technology platform; (4) conduct resident entrepreneurship programs to provide counseling for teachers and students to start businesses; and (5) establish a business advisory committee.

Under the guidance of these strategies, many entrepreneurial organizations have been built to promote knowledge transfer and entrepreneurship. Based on the longitudinal data, we built a tool timeline that reveals the dynamics of the entrepreneurial organizations and their roles developed in AU, as shown in Table 2.


Table 2. Timeline of the establishment of the entrepreneurship organization in AU.
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DISCUSSION

Central to this study is the conviction that extracurricular activities, networks, entrepreneurial culture, and leadership are important factors in developing the UEE. We make this assumption primarily based on the existing research in the UEE. Our study provides empirical evidence and reinforces this point of view relative to the UEE at an AU.

More specifically, we found that, compared with formal courses, students tend to give more positive comments on extracurricular activities. The inability of entrepreneurship courses to function effectively may be attributed to the insufficiency of the entrepreneurship curriculum. Except for business schools, university liberal education cannot provide students with systematic and effective entrepreneurship education and guidance. Here, we considered the study by Art (2018) on universities and EE that UBEEs can range from less to more developed UBEEs. In the embryonic stage of the EE, the UBEE can only provide limited offerings, such as limited courses or student clubs.

Consistent with Art (2018), the network plays an important role in building the UBEE. In other words, the university serves as a bridge to connect the campus and the social community as well as some entity organizations that range from regional to national or global entrepreneurship groups. As important bridging assets, networks promote the interaction and cooperation among EE elements. In these networks, information is transmitted through formal or informal channels, which enable the entrepreneurs to find entrepreneurial opportunities, cofounders, and mentors, obtain entrepreneurial funds, recruit early team members, and share knowledge and other resources.

Culture is an important factor to promote an individual behavior. It will make it easy to understand why these individuals agglomerate in the UEE from a cultural perspective. In this study, many businessmen come to the UEE due to the culture of helping others and back feeding, while student participants are more influenced by the entrepreneurship and surrounding environment.

EEs are intentional communities of economic actors whose individual business activities can largely determine the fate of the EE (Moore, 2006; Daniel et al., 2018). The EE itself may be seen as an intervention tool to mediate the actions of entrepreneurs to achieve specific goals. Thus, politically motivated actors can take action to change the trajectory of the ecosystem (Daniel et al., 2018). A clear vision and institutional support provided by the senior manager of the university helps to implement the entrepreneurial strategy (Clark, 1998). However, it is worth noting that although leadership can play a positive role in the formation of the UEE, but it does not guarantee its formation. The formation of the UEE needs the support of many factors, such as active entrepreneurial culture, developed regional economy, and supportive entrepreneurship policy. It can be safe to say that it is difficult to form the UEE in a second-class university with poor scientific research ability in an underdeveloped area as the UEEs often occur in knowledge-based institutions or regions that have large numbers of scientists and engineers.

In brief, the UEE is a network system with complex elements, including individuals (e.g., student entrepreneurs, faculty, university leaders, project organizers, entrepreneurs, businessmen, venture capitalists, lawyers, consultants, etc.), organizations, curricular activities, extracurricular activities, and capital. Among them, the organizer of the extracurricular activities is the key to connect campus entrepreneurs with resources, as an intermediary, playing the role of connection and service. Entrepreneurship resource providers bring resources for the entrepreneurial activities of students, including entrepreneurs, sponsors, bankers, economists, legal advisers, corporate executives, investors, and other stakeholders. Diversified extracurricular activities have played an important role in stimulating the interest of students in entrepreneurship, providing students with a large number of entrepreneurial resources. Student entrepreneurs also tend to obtain the guidance and resources they need through these activities. All these elements are connected by networks, and resources are circulated through these networks. In addition, the creation of a UEE requires the strong leadership of university leaders. It can be certain that the UEE cannot be built by one side, it is necessary to form multi-side cooperation from the public and private sectors.

Undoubtedly, the factors that affect the UEE are not only the four factors identified by this study. Entrepreneurship courses, national economic policies, innovation and scientific research, venture capital, technology transformation, regional economic development, and entrepreneurial ecology can also be the factors that affect the UEE. The complexity of the UEE makes it impossible for this study to construct its framework completely and include all its influencing factors. Due to space limitations, this exploratory study presents these four factors as the major findings of this research.



CONCLUSION

This study was conducted in an American university. Like other qualitative studies, the generalizability of the research findings is limited. The strength of qualitative research is arguably the ability to more deeply contextualize sociological phenomena (Sun, 2018), and this is different from the quantitative research that conducts through a large amount of statistical data. Employing interactive interviews, this study determined the four factors influencing the formation and operation of the UEE through empirical experience, which provides a research foundation for subsequent quantitative research. In the future, it needs to expand the cases by studying the UEE at other entrepreneurial universities worldwide. It is possible that the findings identified in this study may differ in some significant way if conducted at another university, but this does not decrease the value and quality of this research as more factors and mechanisms that affect the formation and operation of the UEE need to be verified to provide more empirical support for future theoretical construction.

Time is a principle that must be adhered to in the research of the UEE. The static method used in studying the UEE neglected the origin and self-sustainable development process of the EE (Mason and Brown, 2014). As UEE has been in the process of development, the temporal nature of the EE is a topic that cannot be ignored (Chou and Zolkiewski, 2012; Möller, 2013; Medlin and Törnroos, 2015; Andersen and Medlin, 2016; Fonfara et al., 2016; Daniel et al., 2018). This study is carried out in a period, so it can only provide insights on one stage of the development of the UEE. The development of the ecosystem will change with time and experience the process of emergence, development, maturity, and even extinction. Therefore, time should be an important dimension when researching or building a UEE in the future.

It should be noted that technological innovation is a feature of entrepreneurship of university students and an indispensable force in the UEEs. Therefore, the impact of organizations, such as incubators and technology transfer offices, on the formation and development of the UEE is an important direction in the future. In addition, the elements of the ecosystem that are conducive to student entrepreneurship are not necessarily the elements of the EE that are conducive to teacher entrepreneurship (Scgaeffer and Matt, 2016; Matt and Scgaeffer, 2018). In fact, this study explains the elements and the role these elements play in the formation and operation of the UEE from the perspective of student entrepreneurs. The role of teacher entrepreneurs in the formation of the UEE is also a direction that needs to be concerned in the future.
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Under the background of economic globalization and industrial revolution, team entrepreneurship has drawn increased attention. Team entrepreneurship is considered to be advantageous in its capability of integrating more abundant resources and of sharing knowledge, information, and complementary skills among members of the entrepreneurial team, enabling entrepreneurial enterprises to successfully adapt to the highly uncertain entrepreneurial environment. In recent years, the relationship between the heterogeneity of the entrepreneurial team and its decision-making quality has attracted much attention in the management research field. However, the research results on such topic are quite inconsistent. Based on the information processing theory, the greater the market uncertainty the entrepreneurial team faces, the stronger information integration ability a team will be required to possess. This study investigates the mechanism and boundary conditions of the impact of expertise heterogeneity of the entrepreneurial team on entrepreneurial decision-making. It points out that team knowledge integration and team reflexivity have significant impacts on the relationship between entrepreneurial team expertise heterogeneity and entrepreneurial decision-making. This study adopts the multi-source design approach and collects data from 419 academic entrepreneurial teams in the University Science and Technology Park in Zhejiang Province. Hierarchical regression and bootstrapping methods are also employed for data analysis. The results show that team knowledge integration mediates the relationship between entrepreneurial team expertise heterogeneity and entrepreneurial decision-making, whereas team reflexivity moderates the relationship between entrepreneurial team expertise heterogeneity and team knowledge integration. In the final part, the practical implications for entrepreneurial team are discussed.

Keywords: entrepreneurial team expertise heterogeneity, team knowledge integration, entrepreneurial decision-making, team reflexivity, information processing theory


INTRODUCTION

Peter F. Drucker used the term “entrepreneurial economy” to describe the present market environment. According to his definition, the entrepreneurial economy is a new economic sociology developed by the country and the society to construct and develop new visions, promote the innovation and development of small- and medium-sized startups, and boost the development of the national economy and the society (Schierjott et al., 2018). In addition, the wide range of new technologies in the information age have also brought more entrepreneurial opportunities to all walks of life, guiding entrepreneurial activities into a brand-new era of development with fast paces. Therefore, the research on entrepreneurial team has become one of the most significant research topics in academic and business circles. Numerous studies show that at present, team entrepreneurship coexists with individual entrepreneurship and has become the main body of entrepreneurship in the present economic society (Cooney, 2005). Other studies also show that the performance and success rate of team entrepreneurship are significantly higher than individual entrepreneurship (Francis and Sandberg, 2000; Townsend et al., 2018).

Most of the previous studies on entrepreneurial team take entrepreneurial success or performance as the outcome variables. However, the analysis on entrepreneurial activities cannot merely be focused on their results while ignoring their processes. In reality, the entrepreneurial decision-making is often regarded as an important indicator of entrepreneurial activities. More specifically, the ability of entrepreneurial teams to make optimal entrepreneurial decisions is generally considered as the key to the success of entrepreneurial activities (Camuffo et al., 2020). In view of the significance of entrepreneurial decision-making, an increasing number of scholars call for the conducting of more research on its generation mechanism and boundary conditions (Engel et al., 2017; Laskovaia et al., 2019). As an important aspect of entrepreneurial team, staff composition in startup enterprises, and the relationship between team heterogeneity and entrepreneurial decision-making, which is an important part of team composition have become a major focus among scholars, especially in recent years (Jin et al., 2017; Zhou et al., 2017, Lazar et al., 2020). The composition heterogeneity of entrepreneurial team is supposed to enhance the decision-making level of entrepreneurial team by improving the team's knowledge resource pool (Bell et al., 2018; Sherf et al., 2018), but some studies have shown that the role of team heterogeneity is not always positive (Tsai and Hsu, 2019). For some teams, the differences of ideas and values brought by background heterogeneity will increase the inter-team conflict, reduce team cohesiveness, and affect the operation efficiency of the team (Hong et al., 2019). This implies that the impact of team heterogeneity on entrepreneurial decision-making may be inconsistent. Therefore, the key to investigate the relationship between team heterogeneity and entrepreneurial decision-making of entrepreneurial team is to explore the mediating and moderation mechanism between the two variables. However, few existing research studies have paid sufficient attention to this problem.

In terms of the mechanism of team composition on entrepreneurial decision-making, previous studies mainly focused on team affective factors, such as team cohesiveness and team positive emotions. However, it remains unknown on how the team integrates the unique knowledge resources of its members. Based on the information process theory and from the perspective of team knowledge integration, this paper aims to reveal the mechanism of entrepreneurial team expertise heterogeneity on team decision-making. According to the information process theory, the greater the market uncertainty is faced by the entrepreneurial team, the stronger information integration ability will a team be required to possess (Tushman and Nadler, 1978). Furthermore, the stronger the information integration ability is which is possessed by the entrepreneurial team, the more effectively the team will be in making high-quality decisions. Therefore, in order to achieve effective entrepreneurial decision-making, an entrepreneurial team is required to effectively integrate and utilize the unique knowledge resources of each team member. From the perspective of team knowledge integration, this study investigates whether the expertise heterogeneity of the entrepreneurial team can promote its decision-making results through effective team knowledge integration.

In addition, studies have shown that when team members are willing to publicly reflect on their working styles and adjust to the changing situations, their different views and opinions can be more effectively integrated (Wang et al., 2021). Furthermore, it is believed in this paper that entrepreneurial teams with distinct team reflexivity also reflect different cooperative levels in the face of expertise heterogeneity among team members. On the one hand, the team with higher reflexivity is more able to analyze specialty and knowledge of each member, assign corresponding job responsibilities, and enhance its knowledge integration ability; on the other hand, the team with lower reflexivity is more prone to habitual behaviors and thinking models (Sherf et al., 2018). Even if the team has unique and rich knowledge resources, it cannot make full use of or integrate the unique resources of members in an entrepreneurial team, thereby weakening its knowledge integration ability. Therefore, according to the relationship between team knowledge integration and team reflexivity, this paper further proposes an integrated model, in which team knowledge integration is believed to be able to mediate the relationship between entrepreneurial team expertise heterogeneity and entrepreneurial decision-making, whereas team reflexivity is believed to be able to moderate the mediating effect.

Two main contributions are expected to be made by this study to the current literature. First, it will shed light on the information process theory by highlighting the role of team knowledge integration as a critical mechanism through which entrepreneurial team expertise heterogeneity positively influences entrepreneurial decision-making. Accordingly, new insights will be added to the current literature focused on entrepreneurial team diversity. More specifically, in addition to taking the team emotional process (i.e., team conflict and team trust) in consideration, the extent of team knowledge integration also matters for the explanation of team expertise heterogeneity's effect. Second, this study adds nuance to its claims by investigating boundary conditions when entrepreneurial team expertise heterogeneity is beneficial. Specifically, we clarified how the interaction between entrepreneurial team expertise heterogeneity and team reflexivity influences team knowledge integration, and therefore, entrepreneurial decision-making. On this basis, we contribute to the understanding of the conditional boundary of entrepreneurial team expertise heterogeneity, which is conducive to the utilization of team knowledge to achieve more effective entrepreneurial decision-making. Finally, this paper answers the important question on how entrepreneurial teams should integrate and utilize unique knowledge resources of their members to make effective entrepreneurial decisions.



THEORY AND HYPOTHESIS DEVELOPMENT


Expertise Heterogeneity and Knowledge Integration Capability of the Entrepreneurial Team

The expertise heterogeneity of the entrepreneurial team refers to the degree to which a member of the team has complementary or different knowledge from other members of the team (Zhang et al., 2020). In previous studies, different scholars explained the impact of heterogeneity on team process from different theoretical perspectives, with significantly varied results. The two most common theoretical bases are social categorization theory and information strategy theory. The former suggests that team otherness and diversity hinder team cooperation, which is adverse to the improvement of team human relations (Hong et al., 2019); the latter, based on the information and decision-making theory, holds that knowledge otherness and diversity play a positive role in promoting team information acquisition and new knowledge generation (Leroy et al., 2021). Therefore, it can be assumed according to the information process theory that the cognition and skills heterogeneity among team members will promote more comprehensive communication and task information sharing within the team, thereby improving the effectiveness of team information and knowledge processing.

In the existing studies related to entrepreneurial team, most scholars hold the view that entrepreneurial teams are in a turbulent, complicated and changeable entrepreneurial environment. Given such context, more innovative entrepreneurial decision-making is necessary to cope with the unpredictable environment. In addition, the differentiated and diversified knowledge background featured by team expertise heterogeneity, which essentially means the complementary knowledge of team members, can help improve the innovativeness and effectiveness of entrepreneurial decision-making (Chen, 2019; Zhang et al., 2020). Based on the information processing theory, this paper holds that the expertise heterogeneity of the entrepreneurial team can provide the team with more abundant and comprehensive accesses to information knowledge. Multidimensional knowledge perspective will in turn improve the knowledge acquisition ability of the team, expand the team horizon, and enable the team to explore from different knowledge perspectives, thereby allowing it to take full advantage of the broad views of its members (Cunningham, 2015) to enhance its ability of knowledge acquisition and integration. Therefore, our paper proposes that the expertise heterogeneity of a team plays a critical role in the enhancement of its integration capability.

Hypothesis 1: Expertise heterogeneity of an entrepreneurial team is positively correlated with its knowledge integration capability.



The Moderating Effect of Team Reflexivity

Team reflexivity has been proved to be capable of helping team members to better understand the expectations on each team member, and develop new understandings and methods to deal with the challenges faced by the team (Wang et al., 2021). Previous studies show that team reflexivity is usually associated with effective team processes, such as promoting team innovation and leadership development (Chen et al., 2018). In entrepreneurial teams, especially in the team with high expertise heterogeneity, a high degree of reflexivity often means higher possibility for the team members to accept different views and opinions. These team members are less likely to regard the differing perspectives or viewpoints between them as a threat adverse to them; instead, they are more likely to regard those views as sincere opinions (Shin et al., 2016). Therefore, this paper argues that team reflexivity can improve the relationship between the expertise heterogeneity of entrepreneurial team and team knowledge integration. Higher reflective entrepreneurial team members are prone to put forward unique perspectives in the process of team information integration, and analyze the differences in the viewpoints among different members in a more rational manner (Schmutz et al., 2018), thereby fully integrating the knowledge perspectives of the members. Meanwhile, team reflexivity is conducive to reducing the situation of “one-man show” in the team. Team members are more willing to focus on the task itself and conduct more equal communications, which is conducive to the diversified expressions and exchanges of knowledge information (van Ginkel et al., 2009; Deng et al., 2021). Therefore, team reflexivity can help the entrepreneurial team with high heterogeneity collect knowledge and views more comprehensively and accurately, while improving its knowledge integration ability. Hence, we propose:

Hypothesis 2: Team reflexivity moderates the relationship between expertise heterogeneity and knowledge integration in entrepreneurial teams, and the relationship is more positive when team reflexivity is high (rather than low).



The Relationship Between Knowledge Integration and Entrepreneurial Decision of Entrepreneurial Team

Previous literature showed that more extensive knowledge and information can often be obtained if a team can effectively integrate and use unique knowledge resources of its members, thereby improving its decision-making quality and achievements (Zhang et al., 2020; Wang et al., 2021). Moreover, team knowledge integration is considered to be the most important factor affecting team performance (Burmeister et al., 2019). Entrepreneurial team is composed of several members with different knowledge backgrounds, therefore bringing different knowledge resources to the team. On the one hand, the integration of knowledge resources can bring different views to the decision-making process of the team, therefore expanding and enriching the overall knowledge pool of the entrepreneurial team (Gardner et al., 2012); on the other hand, effective knowledge integration within the team will encourage team members to attach greater importance to learning from each other, thereby strengthening inner-team communications and cooperation, stimulating innovative and novel team management ideas, and improving the decision-making ability of the team (Feng and Chen, 2020; Zhang and Wang, 2020). Therefore, we propose that higher knowledge integration ability of a team can help improve its information processing effectiveness, thereby raising the quality of entrepreneurial decision-making.

Hypothesis 3: The knowledge integration ability of an entrepreneurial team is positively related to entrepreneurial decision-making.



Moderated Mediating Model

This paper suggests that the knowledge integration ability of an entrepreneurial team is a key mechanism through which the expertise heterogeneity of the team will be able to promote the process of entrepreneurial decision-making. To this end, this paper proposes that the expertise heterogeneity of an entrepreneurial team can positively affect team knowledge integration (Hypothesis 1); team reflexivity can moderate the relationship between entrepreneurial team expertise heterogeneity and knowledge integration (Hypothesis 2); and the knowledge integration ability of an entrepreneurial team exerts a positive impact on entrepreneurial decision-making (Hypothesis 3). Based on the above hypotheses, this paper further proposes a moderated mediating model (Muller et al., 2005; Fan, 2018). To be specific, the expertise heterogeneity of entrepreneurial teams can effectively improve entrepreneurial decision-making. In the context of high team reflexivity, an entrepreneurial team with high expertise heterogeneity is more likely to fully integrate and utilize differentiated knowledge and information of the team members. Such an entrepreneurial team can more easily make effective entrepreneurial decisions when facing market fluctuations. Therefore, we propose (Figure 1 summarizes our overall theoretical model):

Hypothesis 4: Entrepreneurial team reflexivity moderates the knowledge heterogeneity of an entrepreneurial team through the indirect effect of knowledge integration on entrepreneurial decision-making. In addition, higher team reflexivity will lead to more positive indirect effect.


[image: Figure 1]
FIGURE 1. The hypothesized model.





RESEARCH METHODS


Sample and Procedure

Our data were collected from the University Science and Technology Park in Zhejiang Province. The college entrepreneurs mainly come from Hangzhou, Ningbo, and Wenzhou. This research is supported by the office director of Zhejiang University Science and Technology Park. According to our preliminary interviews, this sample is particularly applicable for testing our research model. The reasons are mainly threefold. First, these academic entrepreneurial teams are typical knowledge-based entrepreneurial teams, with each team member having its own unique professional knowledge background. This means that such entrepreneurial teams have plenty of talents with different professional skills, which provide us with an excellent context for studying knowledge heterogeneous teams. Furthermore, academic entrepreneurial projects are highly professional and technological, in which team members often work interdependently in the current entrepreneurial surroundings. The present situation calls for more comprehensive integration of different knowledge and insights of team members from diverse field, and turning knowledge integration into a crucial factor for entrepreneurial decision-making. Finally, entrepreneurial projects in University Science and Technology Park are highly innovative. Team members usually hold regular meetings to review and optimize entrepreneurial routines, allowing us to capture the unique role of team reflexivity.

To reduce the concerns about common method bias, a multi-source design was adopted (Podsakoff et al., 2012). A two-wave design with 2-month interval was applied, with a 10-yuan cash reward for the completion of each questionnaire to increase the participation rate among college teachers and students. Data were collected with paper questionnaires to guarantee the confidentiality of their responses. At time T1, 633 questionnaires were collected, among which 566 questionnaires were remained (with an effective rate of 89.41%) after the invalid ones were removed. At time T2, 521 questionnaires were collected, among which 445 were valid (with an effective rate of 85.41%). After all the data were collected, the two-wave response was matched to the interviewees by using the last six digits of their phone numbers, and those data that could not be paired were eliminated. At last, a total of 419 valid questionnaires were obtained in this study. Among the valid samples, 54.1% were men, and 45.9% were women, with an average age of 40–49 years. With respect to the educational level, the samples with college degree, bachelor's degree, master's degree, or above accounted for 25.6, 57.1, or 16.7%, respectively.



Measures

Expertise heterogeneity of the entrepreneurial team: The 3-item scale suggested by Tiwana and Mclean (2005) was used to assess the team expertise heterogeneity. The Likert-type 7-point scale was adopted, with 1–7 points representing “very disagree” to “very agree,” and with α = 0.90.

Knowledge integration of the entrepreneurial team: The 4-item scale suggested by Tiwana and Mclean (2005) was used to assess the team knowledge integration. The Likert-type 7-point scale was applied, with 1–7 points representing “very disagree” to “very agree,” and with α = 0.88.

Team reflexivity: The 5-item scale suggested by De Jong and Elfring (2010) was applied to measure the team reflexivity. The Likert-type 7-point scale was also used, with 1–7 points representing “very disagree” to “very agree,” and with α = 0.84.

Entrepreneurial decision-making: The 5-item scale suggested by GuiLan (2013) was used to measure the decision-making of the team. The Likert-type 7-point scale was adopted, with 1–7 points representing “very disagree” to “very agree,” with α = 0.92. See Appendix for the specific measurement of the main variables.

Control variables: In addition, variables including gender, age, education background, years of working, and team size were controlled, as these demographic variables were considered to be influential to the integration of entrepreneurial decision-making and entrepreneurial knowledge integration (Hackman and Wageman, 2005).

Analytical approach: We used SPSS19.0 (Norman H. Nie, Dale H. Bent, C. Hadlai Hull) and Mplus7.0 (Muthén & Muthén) for data analysis. The non-standardized regression coefficients were reported below.




RESULTS


Confirmatory Factor Analysis

We used Mplus7.4 to conduct a confirmatory factor analysis for examining the discriminant validity of the expertise heterogeneity, entrepreneurial team reflexivity, team knowledge integration, and entrepreneurial decision-making of the entrepreneurial team. The results showed that the model is highly fit well (with χ2/df = 1.85, df = 224, RMSEA = 0.05, CFI = 0.96, and TLI = 0.96). Meanwhile, the assumed four-factor model exhibited high fitting degree, significantly superior to the alternative three-factor, two-factor, and one-factor models (see Table 1).


Table 1. Comparison of measurement model.

[image: Table 1]



Descriptive Statistics Regression Analysis

Table 2 describes the mean, SD, and correlation coefficient of each variable. It can be seen from the table that expertise heterogeneity of entrepreneurial teams is significantly positively correlated with knowledge integration (with r = 0.56 and p < 0.01), thereby initially verifying the validity of Hypothesis 1. The knowledge integration of entrepreneurial team is significantly positively correlated with entrepreneurial decision (with r = 0.43 and p < 0.01), thereby initially verifying the validity of Hypothesis 3. Notably, including or excluding of control variables in this analysis did not change study results.


Table 2. Means, SD, and correlations.
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Hypothesis Testing Results

Hierarchical regression was conducted to test the theoretical hypotheses. The results of the regression analysis are shown in Table 3. Hypothesis 1 predicts that the expertise heterogeneity of an entrepreneurial team is positively correlated with team knowledge integration, as shown in M1, in which the regression coefficient of entrepreneurial team heterogeneity to team knowledge integration is significant (β = 0.30, p < 0.01), thereby indicating the validity of Hypothesis 1.


Table 3. Regression analysis.

[image: Table 3]

Hypothesis 2 predicts that the relationship between entrepreneurial team expertise heterogeneity and team knowledge integration is moderated by team reflexivity, as shown in M2. Specifically, when team reflexivity is high, it will also have a more significant moderation effect on the relationship between expertise heterogeneity and knowledge integration of the entrepreneurial team (with β = 0.11, and p < 0.01). A simple slope analysis was conducted following the suggestion of Aiken and West (1991) (see Figure 2). As can be seen from Figure 2, within a team with high reflexivity, its expertise heterogeneity is also significantly positively correlated with knowledge integration (1 SD, with β = 0.21, and p < 0.001). However, when the team reflexivity is low, the relationship between expertise heterogeneity and team knowledge integration of the entrepreneurial team also becomes less significant (−1 SD, with β = 0.01 and p = 0.79). Hence, the assumptions in Hypothesis 2 is supported.


[image: Figure 2]
FIGURE 2. Interaction between expertise heterogeneity and reflexivity on entrepreneurial decision-making.


Hypothesis 3 predicts that team knowledge integration can be positively related to entrepreneurial decision-making, just as shown in M3, in which the regression coefficient of team knowledge integration to entrepreneurial decision-making is positively significant (with β = 0.42, and p < 0.01), thereby verifying the validity of Hypothesis 3.

Hypothesis 4 further proposes a moderated mediating model: through team knowledge integration, team reflexivity moderates the indirect effect of entrepreneurial team expertise heterogeneity on entrepreneurial decision-making. To further examine the validity of Hypothesis 4, the method recommended by Hayes (2015) was adopted and the indirect effect by Bootstrap analyzed. Mplus7.4 was adopted in this research, and 5,000 repeated samplings was conducted, with the results shown in Table 4. Concretely speaking, the indirect effect of entrepreneurial team expertise heterogeneity on entrepreneurial decision-making is mediated by team knowledge integration, which is more significant with the rise of the team reflexivity, and less significant as the team reflexivity declines. Therefore, the assumptions in Hypothesis 4 is verified.


Table 4. Moderated mediating effect.
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DISCUSSION

We investigate an important issue in academic entrepreneurial research, that is, the effects of the expertise heterogeneity of entrepreneurial team on entrepreneurial decision-making. Our research findings demonstrate that in an entrepreneurial team, knowledge integration mediates the positive effect of expertise heterogeneity on entrepreneurial decision-making. In addition, it was found that the team reflexivity moderates the relationship between the expertise heterogeneity of the entrepreneurial team and its knowledge integration—the entrepreneurial team with higher reflexivity can make better use of its knowledge resources brought by expertise heterogeneity, which is conductive to the integration of the knowledge resources of the team and the improvement of the entrepreneurial decision level. Ultimately, our findings can provide important implications to the theory, practice, and future research directions in the field of team entrepreneurship.


Theoretical Contributions

This article contributes to the field of entrepreneurship research by empirically illustrating the efficacy of the knowledge heterogeneity of the entrepreneurial team in improving entrepreneurial decision-making. Specifically, previous studies demonstrating the relationship between entrepreneurial team heterogeneity and entrepreneurial decision-making showed inconsistent conclusions therefore hindering the guidance for management practices. This research examines team heterogeneity from the perspective of knowledge heterogeneity within a team. Based on the team information processing theory, it investigated the mechanism of expertise heterogeneity of the entrepreneurial team on entrepreneurial decision-making and boundary conditions, thereby providing a new perspective for the research of entrepreneurial decision and offering valuable response to the call for deeply exploring the utility boundary of team heterogeneity (Corritore et al., 2019; Nassif, 2019).

Second, our study adds nuances to the relationship between the knowledge heterogeneity and team knowledge integration of the entrepreneurial team. Specifically, the process of how the interplay of the entrepreneurial team knowledge heterogeneity and team reflexivity is related to the team knowledge integration was investigated. Results show that the entrepreneurial team reflexivity determines the extent to which diverse knowledge of the entrepreneurial team can be translated into high-quality entrepreneurial decision-making through team knowledge integration. Accordingly, we highlight the functional role of team reflexivity in entrepreneurial decision-making for entrepreneurial teams with high knowledge heterogeneity.

Finally, we illustrate the underlying mechanism through which the expertise heterogeneity of an entrepreneurial team affects entrepreneurial decision-making. Prior work has investigated how team heterogeneity influences entrepreneurial decision-making via the affective process, such as team conflict or team trust (Nikiforou et al., 2018). For instance, members from different backgrounds may spur dysfunctional conflict and induce difficulties in decision-making. Our research pays attention to the intervening process for knowledge integration among team members. With these approaches, we present a new interpretation of how expertise heterogeneity of a team affects entrepreneurial decision-making as a response to the call for a further investigation of the team microprocesses by which team diversity impacts team effectiveness (Lazar et al., 2020).



Practical Implications

Our findings in this research provide significant enlightenment to entrepreneurial enterprises and managers. First, our results imply that it is beneficial for entrepreneurial teams to extensively absorb team members with different professional knowledge backgrounds (Homan et al., 2020). Complementary perspectives, knowledge, and skills brought by experts from different professional backgrounds can provide access to the non-redundant and diverse information perspective (Salimath and Chandna, 2018), thereby promoting the decision-making of entrepreneurial teams. Managers of entrepreneurial teams should absorb members with diverse knowledge and experience as far as possible. Therefore, it is necessary to recruit team members with different knowledge backgrounds and professional skills in the team-building stage.

Second, our study indicates that it may be necessary for managers to strive to create an environment that facilitates the effective integration of different knowledge and options, while reducing conflict caused by differences in perspectives (Hoever et al., 2018). Our research also suggests that the expertise heterogeneity of an entrepreneurial team can either increase or invalidate its knowledge integration and entrepreneurial decision-making, depending on different levels of team reflexivity. Hence, entrepreneurial teams should encourage their members to express their unique views and opinions bravely, promote team reflexivity (Morris, 2017), enhance the effectiveness of communication, and make efforts to establish an equal, open, and respectful atmosphere for communication (Tost et al., 2013).

Finally, our findings support a relationship between knowledge integration and entrepreneurial decision-making. Our theorizing is that integrating different professional backgrounds is not simply solved by abundant human resources, but rather when a team develops an effective, reliable knowledge communication process. Thus, managers should give special attention to developing the knowledge integration capability with expertise heterogeneity of the entrepreneurial team. Managers may need to carry out more team-building activities to improving team knowledge interaction (Pollack and Matous, 2019).



Limitations and Directions for Future Research

There are some limitations in this research. First, this study chooses college teachers and students as the research samples, the entrepreneurship by whom is often considered typical of academic entrepreneurship (Agarwal and Shah, 2014). Academic entrepreneurship refers to transforming research-based results from universities, laboratories, or research institutions into commercial products and services by entrepreneurs or entrepreneurial teams (Agarwal and Shah, 2014; Nikiforou et al., 2018). In such type of entrepreneurial teams, the knowledge and skills owned by the team members are the core and critical elements of the entire entrepreneurial team (Agarwal and Shah, 2014). Executing this entrepreneurial decision-making requires integrating expertise and information from different knowledge domains (Lazar et al., 2020). Therefore, the research conclusions of this research may not have referential value to entrepreneurial teams in other industries. For example, the genius of a star designer is more likely to win over the market than a well-integrated team of people in design industries (Berglund et al., 2020). Therefore, future research can be made to expand the territorial and industrial scope, thereby improving the reliability of the research results.

Second, our research merely focuses on knowledge resources inside entrepreneurial teams. However, team members regularly obtain information and knowledge from outside sources (Gardner et al., 2012). In other words, researchers could also examine whether the focal research domain, academic environment networking, their experience in businesses, etc. may lead to any systematic differences in team knowledge integration and entrepreneurial decision-making. For example, IT entrepreneurial teams may differ significantly from biotechnology entrepreneurial teams as IT entrepreneurs tend to move more quickly toward commercialization (Nikiforou et al., 2018). We should acknowledge that this study limits its investigations in expertise resources while overlooking other possible common confounding variables. Future researchers could be conducted to broaden the scope of this research model by including more confounding variables. Such investigation would deepen the understanding of people on how entrepreneurial teams can effectively integrate knowledge resources and achieve high levels of entrepreneurial decision-making.

Third, this research was carried out from the perspective of team information processing. It also takes team reflexivity as boundary conditions for successful team knowledge integration and entrepreneurial decision-making. Future studies can be conducted to test additional moderators from the perspective of college entrepreneurs and business personages. For instance, academic entrepreneurs often lack commercial skills and marketing experience (Visintin and Pittino, 2014). They tend to exhibit superior education, technical, and scientific specialization while having poor performance in industrial experience (Colombo and Piva, 2012). Such entrepreneurial team might achieve high entrepreneurial performance if they had a mix of academic entrepreneurs and experienced business people. Thus, examinations on how the non-academics with a strong business background can be added to the team may bring an utterly different perspective for team knowledge integration and entrepreneurial decision-making.

Finally, this study mainly focuses on the effects of entrepreneurial team expertise heterogeneity on entrepreneurial decision-making. Other entrepreneurial team-level outcomes, such as venture success, more outstanding performance, and higher creativity in entrepreneurial teams, may also be obtained when the teams gain a higher level of expertise heterogeneity and knowledge integration ability (Lazar et al., 2020). For example, this study found that when the knowledge skills and perspectives of team members are fully integrated in an entrepreneurial team, a virtuous cycle of growth and opportunity will also be built within the team. Based on this logic, future research could also be carried out to investigate whether entrepreneurial team expertise heterogeneity can enhance entrepreneurial team effectiveness from other aspects.




CONCLUSIONS

In entrepreneurship research studies, entrepreneurial decision-making is generally considered as a complex process, which plays a decisive role in entrepreneurial results. However, how could an entrepreneurial team harness the knowledge of team members and make better entrepreneurial decision-making? To answer this question, this study examines the effects of entrepreneurial team knowledge heterogeneity on knowledge integration and entrepreneurial decision-making. Furthermore, we found that an entrepreneurial team with different levels of team reflexivity may also apply its knowledge heterogeneity differently. Specifically, a moderated mediation model demonstrates that in an entrepreneurial team with higher reflexivity, the expertise heterogeneity of the entrepreneurial team is more positively related to the entrepreneurial decision-making through knowledge integration. Through this study, it is hoped that it will facilitate further research studies in exploring the influence of entrepreneurial team expertise heterogeneity to entrepreneurial team dynamics and outcomes and, ultimately, its significant role in promoting the understanding of people on the effectiveness of entrepreneurial teams.
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The empirical study reported here aims to improve the effectiveness of knowledge-based talent management in science and technology enterprises and promote the stable development of enterprises. First, the impact of entrepreneurs’ psychological cognition and personal characteristics on entrepreneurial activities is analyzed based on entrepreneurial psychology. Then, the theory of key competence is introduced to study the management mode of knowledge-based talents. The advantages of talents in enterprises are sorted out through constructing the key competency model to manage talents efficiently. The technology-based enterprise M is taken as an example for analysis by the key competence model to obtain 18 key capability indexes. Through the principal component analysis of 255 employees’ survey results, finally, four factors are extracted (business execution ability, team cooperation ability, strategic thinking ability, and management decision-making ability), which can reflect 68.92% of the total key competence. The average values of “business execution ability” and “team cooperation ability” in the first-level dimension of key competence index are 4.14 and 4.24, respectively, which can be regarded as the essential key competence. The investigation results of the academic qualifications of staff of M indicate that 6% of employees have a doctorate, 38% have a master’s degree, 37% have a Bachelor’s degree, and 19% have a junior college degree or below. Moreover, knowledge-based employees are basically satisfied with the organization and management of the company, but they are dissatisfied with the training mechanism and promotion mechanism. Therefore, enterprises should pay attention to the psychological needs of knowledge workers and the innovation of talent management. The research results are of significant value for science and technology enterprises to absorb and retain knowledge-based talents and promote the common development of enterprises and employees.
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INTRODUCTION

With the continuous development and deepening of mass entrepreneurship and innovation, the policy support from the state for entrepreneurs has driven entrepreneurial atmosphere of the whole market, and more groups choose to participate in entrepreneurial activities (Wardi et al., 2018). In essence, entrepreneurs are innovators creating appropriate response measures in the face of changing economic environment, and driving economic growth in the process of innovation (Kadwa and Barnard, 2019; Semin and Kislitskiy, 2020). From the perspective of entrepreneurs, the key to the success of entrepreneurial activities is to create new products and exploit new markets. Compared with other general organizations, entrepreneurial organizations pay more attention to innovation activities (Xiong et al., 2020). However, from the actual situation, the success rate of all entrepreneurial enterprises in China is less than 50% in 5 years, and the situation is deteriorating year by year. Usually, the initial stage of newly start-ups is the period with the highest failure rate. Entrepreneurs have to not only face the chaotic and unknown market trend, but also deal with the threats of various risks. Therefore, the elementary skill that entrepreneurs need to master in the early stage of a start-up is opportunity identification (Olugbola, 2017; Schmitt et al., 2018; Asante and Affum-Osei, 2019). The inherent characteristics of entrepreneurs play a significantly important role in the identification of entrepreneurial opportunities, as well as the organizers and leaders undertaking the whole entrepreneurial activities. Moreover, entrepreneurial activities is independent behavior, and the psychological activity of entrepreneurs is also a critical branch of research on entrepreneurial behavior. In fact, key abilities are of vital importance for individuals throughout their career, in part because the key ability can distinguish common professional practical skills from knowledge and ability that are not directly related to common skills. Besides, key abilities enable a person to make judgments and choices under different circumstances or on various missions. Moreover, the key ability can also evolve into practical ability to cope with various changes in the process of career development.

Under the background of the knowledge economy, increasing entrepreneurs get down to starting science and technology enterprises (Hurel and Lobato, 2018). As innovative and pioneering enterprises with high growth and high risk, science and technology enterprises mainly rely on high-tech research and development (R&D) talents. As of February 1, 2020, there were 3.4 million science and technology enterprises in existence in China. Among them, 1.75 million enterprises were newly established in the last 3 years, primarily in Guangdong, Beijing, Jiangsu, Shanghai, and Hangzhou. For science and technology-based start-ups, knowledge is an elementary factor to stimulate continuous innovation and maintain market competitiveness. Knowledge-based talents can bring added value to products through personal thinking, judgment, creativity, and design (Kumar, 2017; Makarem et al., 2019; Alcívar Mero et al., 2020). Knowledge-based employees play an increasingly crucial role in modern enterprises, especially in science and technology enterprises. How to manage knowledge-based talents scientifically and bring value to the enterprise is a practical problem that must be considered (Löfsten et al., 2020). In this process, the personal development goals of knowledge-based talents must always be consistent with the enterprise’s strategy, to avoid brain drain and maximize the economic benefits of talents (Chen, 2019; Chen et al., 2019; Chen and Shen, 2020).

The comprehensive ability and personal quality of the talent team in the enterprise determine whether the enterprise can continue to develop. Key competence contains knowledge and abilities that are not directly related to common skills, which can be transformed into practical abilities to cope with various changes in the process of career development. Therefore, the key competence of employees will directly affect the overall development of the organization (Liu and Chen, 2021). The human resource management of science and technology enterprises has broken the conventional management mode, and the realization of human resource management of knowledge-based employees is a valuable research direction. First, from the perspective of psychology, the impact of entrepreneurs’ psychological cognition and personal characteristics on entrepreneurial activities is analyzed. With science and technology enterprises as an example, the role of key competence in talent development and talent management is discussed. On this basis, the talent management model is constructed. Then, the technology-based enterprise M is selected as the research object for the case study to investigate its current situation of talent management and propose targeted talent management strategies, to use and manage talents rationally and ultimately enhance the economic benefits of enterprises. The innovation of this work lies in adjusting the competencies to provide guarantee for the effective implementation of human resource management strategy and enterprise strategy. Through competencies adjustment, enterprises can conduct an immediate and accurate analysis of talents during rapid development, improve the talent structure in real-time, ensure the continuous supply of talents in key positions, and realize the fast expansion of enterprises through the rapid replication of talents. The innovation also lies in the talent development plan based on analyzing the talents suitable for the development of enterprises through the key competence model, facilitating the overall talent management of enterprises.



MATERIALS AND METHODS


Cognition and Personality Characteristics of Entrepreneurs From the Perspective of Psychology

The primary mission of start-ups is to create products and values that users really need. The traditional education system and career system have instilled habitual thinking in young entrepreneurs, that they should deliberately cater to the preferences of the mainstream system to achieve a certain goal (Simpong et al., 2018). Consequently, entrepreneurs attach more importance to understanding the rules, meeting the standards of these systems, and achieving excellent peripheral management. The energy of entrepreneurs may shift from building the core product to constantly meeting the external motivation (Demetry, 2017). Therefore, grasping psychological cognition in the process of entrepreneurship is the premise of realizing the reasonable planning of entrepreneurship (Zhong et al., 2020).

The essence of cognition is the perception, memory and thinking of individuals, while cognitive psychology focuses on explaining the mental process when one interacts with people, things, and objects around. From the perspective of cognitive psychology, entrepreneurs should develop the thinking logic, entrepreneurial perception, and alertness of entrepreneurs (Castellano et al., 2017; Schermuly et al., 2021). The research shows that there are great differences in psychological cognition between entrepreneurs and non-entrepreneurs for entrepreneurship (Garbuio et al., 2018). These differences are manifested in many aspects, such as property rights protection, special skills in planning cognition, attention and self-motivation in willingness cognition, and ability-opportunity fitness and professional knowledge in ability cognition. Thus, the cognitive structure reflects the individual’s views on opportunities, risks and interests, and the cognitive process comprehensively shows the individual’s information processing ability. Based on the theory of psychological cognition, it is feasible to combine the mental and behavioral aspects of entrepreneurs to explain the related phenomena of entrepreneurial activities (Fuller et al., 2018; Pejic Bach et al., 2018).

Entrepreneurs usually have prominent adventurous spirit, achievement demand, and self-control ability. The typical explicit characteristics of entrepreneurs include optimism, leadership, perseverance, sense of responsibility and so on. The cultivation and improvement of entrepreneurs’ social and communication skills is largely driven by their psychological capital. Stable and solid psychological capital is also conducive to the entrepreneurship result. Entrepreneurs with positive psychological capital can play a significant psychological advantage when they set goals, grasp entrepreneurial opportunities, and face entrepreneurial risks. This psychological advantage will promote the development of various entrepreneurial activities and enhance the overall entrepreneurial performance of enterprises.

It is of paramount importance for enterprise management to break through the “prisoner’s dilemma” in team psychology in entrepreneurial activities. In other words, team members need to unite, trust each other, communicate frequently and stick to the contract (Giedraitis et al., 2017). Therefore, an entrepreneur must have the ability to adjust the personal style and needs of team members to form the cohesion within the group and make everyone willing to work hard for the same cause. The entrepreneurship progress is not all plain sailing. Hence, a successful entrepreneur must have a strong psychological quality, rigorous and comprehensive analytical skills, and unwavering courage and determination to complete the major decisions of the enterprise (Feng and Chen, 2020).



Talent Management Based on Key Competency Model

The German social educationist D. Mertens put forward the concept of key competence in 1974. The key competence is defined as knowledge, ability and skill that are not directly related to general professional practical skills, but the ability to be competent in various unforeseen changes in life in different situations. Since then, great changes have taken place in the requirements of vocational education in Germany on the cultivation of workers’ vocational competence (Lahn and Nore, 2019; Wild and Heuling, 2020). With the change of social and technological structure, the key competence has also developed extensively in social practice. Until the 1980s, the concept of professional action ability with key competence as the core was formed, consisting of three elements, namely professional competence, method competence, and social competence. Figure 1 shows the three elements of professional action ability based on key competence.
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FIGURE 1. Three elements of professional action ability based on key competence.


Traditional vocational training pays more attention to the cultivation of professional skills. However, with the progress of social industrialization, to meet the needs of enterprises for knowledge-based talents, a competency-based education quality concept has gradually been established, focusing on the cultivation of key competences (Ewing, 2017; Saputra et al., 2018; Nurtanto et al., 2020). German dual system universities adopt professional competence, method competence, and social competence as support to cultivate students’ outstanding professional ability, where students should master professional knowledge, as well as method competence and social competence. In short, the connotation of key competence can be summarized as follows: (1) the competence in understanding and mastering technology; (2) the competence in making decisions; (3) the competence in solving problems independently; (4) the awareness of quality; (5) the competence in cooperation; (6) the awareness of environmental protection; (7) the sense of social responsibility. For science and technology-based enterprises, under the guidance of this competence-based view, the exploration and cultivation of key competences of knowledge-based talents is a necessary condition for the development of technological products (Hsieh et al., 2019). The current talent selection mode of Chinese enterprises presents an inverted triangle, as shown in Figure 2, lacking consideration of the psychological characteristics of talents.
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FIGURE 2. Comparison of talent selection modes.


According to the theoretical framework of the competence model of Shanghai Bote Management Consulting Co., Ltd., complete competency includes four parts: background conditions, professional knowledge, key competence, and internal drive. From the perspective of practical experience, the background conditions mostly involve the experience required by the job position, which is usually linked with the post experience measures. The clearest path for professional knowledge expansion is “curriculum + practice + guidance.” The ultimate expectation of key competence from enterprises is that employees can transform their key competences into routine performance, and continuously show, hone and improve them in daily work (Cai and Jun, 2018; Fillol et al., 2019). For organization managers, the specific measures to improve the key competences of employees need to be combined with the actual situation of the enterprise, especially the characteristics of the employee team. The strength of employees’ key competence directly affects the realization of employees’ competence, or the conversion of employees’ potential performance into actual performance.

The key competence model is an effective management tool to identify personal knowledge, skills and quality of employees, and the evaluation results based on the model can result in a positive impact on employees’ personal performance and enterprise development (Pascual-Fernández et al., 2021). Generally, the competences covered by key competences should be evaluable, observable, and developable, including unique competence, general competence, and transformable competence. The management of enterprises requires the coordinated development of every employee. Constructing the key competence model is conducive to the understanding of the strategic needs of the enterprise by employees, and improve their personal competence according to the needs, to promote the improvement of enterprise performance (Deng et al., 2021).



Construction of Talent Management Model in Knowledge-Based Organization

For a knowledge-based organization, knowledge-based employees are the core elements of its production, innovation and management. The competition between enterprises is actually the competition in knowledge-based employees. From the perspective of employees, knowledge-based employees have higher education level and higher pursuit of knowledge (Dahshan et al., 2018; Sehhat and Afsharian, 2020). They are more enthusiastic about innovative work to achieve self-worth in the work, instead of the repetitive operation of ordinary work, and correspondingly some knowledge-based employees and enterprises maintain a relationship of mutual-cooperation and synchronous improvement. Moreover, with the advent of the Internet plus era, new technologies such as big data and artificial intelligence emerge endlessly. Knowledge-based employees are more inclined to take the initiative to innovation and pay more attention to the moral encouragement of enterprises in technological innovation.

When enterprises evaluate knowledge-based employees, the specific content will change according to different assessment purposes and assessment scope (Fernandes et al., 2019; Rajabpour and Chartab Moghadam, 2019). Considering the particularity of knowledge-based talents, multi-layer fuzzy comprehensive evaluation method is selected to improve the accuracy of talent management evaluation. First, the work performance of knowledge-based employees needs to be comprehensively evaluated from many aspects, including work attitude, performance, and political performance. All the included evaluation elements constitute the final system set, which is recorded as:
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The evaluation level setting varies with different evaluation indexes. The evaluation sets composed of different decisions can be expressed as:

[image: image]

Generally, in the evaluation set, each element plays a different role in the overall evaluation, and the overall evaluation result largely depends on the weight distribution of each factor in the overall evaluation. Therefore, it is necessary to determine the weight distribution among each factor, which belongs to a fuzzy vector on the element set U.
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In Equation 3, ai represents the weight of the i-th element, and [image: image].

For the i-th index, the membership degree of each evaluation is a fuzzy subset of the evaluation set V.
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Assume there is a fuzzy relation from U to V:
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Then, a fuzzy transformation can be obtained by R.
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Finally, the overall evaluation results can be obtained according to Equation 7.

[image: image]

If the multi-level fuzzy evaluation involves an excess of indexes in the actual assessment, it will be difficult to determine the weight distribution in this case. Even if the weight allocation is determined, due to the normalization condition, the final weight of each element will be smaller. At this time, the two-level fuzzy evaluation method is used to divide more levels. First, the element set U is divided into m sub factor sets {U1,U2...Um} according to a specific attribute. Moreover, it satisfies that:
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Each element set Ui is evaluated. Denote Ri as the single factor evaluation matrix, and the first level evaluation vector can be recorded as:
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Each element set Ui is regarded as an element, as shown in Equation 11.
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The proposed talent management model based on fuzzy evaluation method can not only evaluate and rank the employees according to the overall score, but also evaluate the level of employees according to the principle of maximum membership. Furthermore, the normalization is performed for a clearer employee evaluation results of talent management model.



Empirical Analysis – Taking Technology-Based Enterprise M as an Example

The technology-based enterprise M is taken as the research object to investigate the key competence indexes of the enterprise. Then, based on the questionnaire data, a targeted enterprise key competence model is constructed through factor analysis.

The technology-based enterprise M was founded in 2000, initially to extract the effective components of agricultural products to develop natural pigments as the main business. With the continuous development of the enterprise, the company has successfully established its own brand, and its products of pigment and essential oil have been unanimously recognized in the industry. At present, the enterprise has also transformed into a company integrating research, development, production, planning, and marketing. The enterprise M has 270 members of staff, and the high-tech innovation is mainly carried out by the knowledge-based talents of the R&D center and the testing center. The R&D center has 35 industry experts as R&D project leaders, and the testing center has 65 professional and technical talents with a high knowledge level.

The expert group composed of experts, the enterprise management team, and department managers decide the key competence indexes of the enterprise M through discussion according to the development needs of the company. There are 18 elementary indexes of the key competence model. Then, a questionnaire survey is carried out on 270 employees in the enterprise M based on the 18 indexes. The 5-point Likert scale is used to rate the importance of each index, and 5 points means “very critical” while 1 point represents “not critical at all.” After sending and collecting 270 questionnaires, there are 255 valid questionnaires recovered, and the efficient rate is 94.4%. The SPSS 20.0 software is used to test the reliability of the questionnaire, and the model is constructed by factor analysis.



RESULTS AND DISCUSSION


Determination of Key Competence Elements and Model Construction of M Enterprise

Through the discussion by the expert group, the enterprise M has established 18 key competence indexes that the enterprise needs at present. The questionnaire data is calculated to get the mean and standard deviation of each index. Figure 3 presents the specific results. Among them, Index F4 (flexible use of theoretical ability) gets the highest score of 4.39, and Index F11 (innovation ability) obtains the lowest score of 2.51. The results suggest that the scores of all the indexes are higher than the medium level, which confirms the importance of these 18 indexes. Then, the reliability of 18 indexes is analyzed, and the Cronbach’s alpha coefficient is 0.745, indicating that these 18 indexes have significant consistency.
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FIGURE 3. Mean and standard deviation statistics of 18 indexes. (A) Statistical results of F1–F6. (B) Statistical results of F7–F12. (C) Statistical results of F13–F18.


Before factor analysis, the Kaiser-Meyer-Olkin (KMO) test and sphericity test of Bartlett are performed. The results show that KMO = 0.892, Sig. = 0.000, indicating that these indexes are suitable for factor analysis. By principal component analysis of 18 key competence indexes, four indexes are extracted, which can reflect 68.92% of the total information of key competence. According to the rotating component matrix illustrated in Table 1, the initial 18 variables are divided into four comprehensive indexes.


TABLE 1. Statistics of mean value and standard deviation of 18 index elements.

[image: Table 1]The new four key competence indexes are renamed as business execution ability (F7, F8, F9, F13, F14, F15, and F16), team cooperation ability (F1, F2, F3, F4, F5, and F6), strategic thinking ability (F10, F11, and F12), and management and decision-making ability (F17 and F18). Figures 4A–D reveal the rotation factor loads corresponding to the four key competence indexes. The average values of business execution ability and team cooperation ability in the first level dimension of key competence indexes are 4.14 and 4.24, respectively, which can be regarded as the core of key competence. In contrast, the average value of strategic thinking ability is only 2.55, but the rotation factor load of secondary dimension index is higher, so it is also a necessary index of key competence. The average value of management and decision-making ability is in the middle level, which can be used as a relevant factor in the construction of key competence model.
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FIGURE 4. Load value of rotation factor corresponding to 4 key competence indexes. (A) Business execution ability. (B) Team cooperation ability. (C) Strategic thinking ability. (D) Management and decision-making ability.




The Current Situation of Knowledge-Based Talent Management in the Enterprise M

The enterprise M is mainly responsible for the development work related to the finishing of agricultural products, and most of its employees have received professional higher education. According to the survey, many employees choose the occupation because of their professional counterparts, personal interests, or other factors. However, with the accumulation of personal working experience and the change of external environment, the market demand for knowledge-based talents is increasing, and it is not uncommon for knowledge-based employees in the enterprise M to choose job hopping. The brain drain will bring more instability factors to the development of science and technology enterprises.

At present, among the employees in the enterprise M, 6% are doctors, 38% are masters, 37% are Bachelors, and 19% are junior college graduates or below. Figure 5 shows the education backgrounds of knowledge-based employees in the enterprise M.
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FIGURE 5. Education backgrounds of knowledge-based employees in the enterprise M.


Figure 6 signifies the investigation results of employee’s awareness of their personal situation, including work ability, job skills, vocational interest, and personal character. More than 80% of the employees hold that they know very well about their abilities, but about 15% of the employees state that they don’t understand or they are not sure about their vocational interests and personal character. Figure 7 shows the survey results of knowledge-based employees’ satisfaction with the external environment of the enterprise M, demonstrating that employees are not satisfied with the training mechanism and promotion mechanism.
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FIGURE 6. Knowledge-based employees’ understanding of their own situation in the enterprise M.
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FIGURE 7. Knowledge-based employees’ satisfaction with the external environment of the enterprise M.




Optimization of Management Strategies for Knowledge-Based Employees in the Enterprise M

The previous research shows that the overall evaluation of knowledge-based employees in the enterprise M on the organization and management of the company is basically appropriate, but the management strategies still need to be optimized. From the perspective of employees, knowledge-based talents usually need to acquire new knowledge and skills. However, the enterprise M is not perfect in skill training, which leads to low employee satisfaction with the company’s training mechanism. Moreover, for cost reasons, enterprises invest less time and energy in career management planning of knowledge-based employees, and the company has not formed a systematic promotion system. Based on the characteristics of knowledge-based employees, the R&D staff will consider switching the job if they bring benefits to the company but they are not rewarded with position promotion and honor.

The analysis and construction of key competence can help companies match suitable talents for key positions. The process of personnel selection, staff employment, and talent development can systematize and standardize the talent management of enterprises, which plays a guiding role in the change of the inherent concept of private enterprises and the appointment of talents. Besides, the application of key competency model plays a positive role in talent management under the background of talent shortage in the industry, conducive to the stability of talents and the healthy development of the industry. To enhance the management effects knowledge-based employees in the enterprise M, the following talent management strategies are proposed to maximize the potential of knowledge-based employees and promote the common development of enterprises and staff.

(1) Establishing knowledge-based talent management platform: it is essential to quantify the measurements of the knowledge-based talent management, including work performance, knowledge and skill level, and comprehensive ability. Work performance can measure the work performance and efficiency of knowledge-based employees, and reflect the personal value of knowledge-based talents. Knowledge and skill level demonstrates the knowledge accumulation and learning ability of employees. Comprehensive ability can show the team consciousness, social ability, and innovation ability of employees. The quantitative evaluation system can provide reference for talent management and subsequent salary and position awards.

(2) Paying more attention to knowledge-based employees: the major duty of knowledge-based employees is to create benefits for the company through scientific research and innovation. In addition to salary distribution and reward according to their work results, enterprises should also pay attention to the personal planning and inner needs of employees. Managers should improve the career planning system of knowledge-based employees, and implement it in place. Developing a complete career planning scheme for different types of knowledge-based employees can make employees clear about the future development direction and motivate employees to devote themselves to scientific research.

(3) Reforming talent management mode: the enterprise M has also carried out training activities, but failed to meet the expectations of employees. The reason is that the training generally focused on technique and business, and rarely provides the latest information on career development. In addition, because most managers use the traditional talent management methods, and ignore the combination of the enterprise’s own development strategy and employees’ personal career planning, it is easy to cause brain drain. Therefore, enterprise managers should adhere to the people-oriented principle and implement talent management based on the actual situation of the enterprise and employees.



CONCLUSION

Science and technology enterprises are economic organizations which take knowledge as the main body of investment, so knowledge-based talents play an important role in the economic activities of the organization. In recent years, the management of knowledge-based talents has been a hot topic discussed by enterprises and scholars. First, based on the theory of entrepreneurial psychology, the personal characteristics and psychological cognition of entrepreneurs are analyzed. Besides, the talent management of enterprises is explored on this basis. Then, the theory of key competence is introduced, and the key competence model is analyzed to match with enterprise development strategy. Only by clarifying the key competence, can enterprises further improve the talent management system and optimize the talent structure. With the technology-based enterprise M as an example, 18 key competence indexes are determined after the discussion of the expert group. Through the questionnaire, the employees’ cognition of each index is determined. Among the first level dimension of key competence, the average values of business execution ability and team cooperation ability are 4.14 and 4.24, respectively, which can be regarded as the core of key competence. Through the survey on 255 employees’ cognition of enterprise talent management, there are still deficiencies in training mechanism and promotion mechanism of knowledge-based employees in enterprise M. Therefore, a series of optimization suggestions about talent management strategies have been proposed, focusing on the improvement of employee career management planning. This exploration is of great significance for technology-based enterprises to retain knowledge-based employees and improve the economic benefits of enterprises. The work reported here is still in the exploration stage, and there are still some deficiencies to be improved. On the one hand, there lacks comprehensive survey data, which may lead to some gaps between the conclusions and the actual needs. On the other hand, each section has not been investigated in depth for more outcomes. In future research, it is necessary to further explore more scientific indicators and model methods that are more suitable for practical needs, and pay attention to the matching of enterprise strategic planning and human resource planning.
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The purpose was to integrate cultural psychology into cross-cultural adaptation and analyze the factors of entrepreneurial psychology and entrepreneurial intention of venture entrepreneurs. The research framework of cross-cultural adaptation is constructed, and four hypotheses are put forward, and 100 venture entrepreneurs in multinational enterprises are randomly recruited and investigated through the QS (Questionnaire Survey) design. Finally, the results are analyzed through statistical software. The results show that among the basic information of venture entrepreneurs, the proportion of gender is balanced, and the educational level is generally high, with the majority of young entrepreneurs aged 20–35. Meanwhile, there are significant differences in the four dimensions of cross-cultural competence, cross-cultural adaptation, entrepreneurial intention, and psychological adaptation of venture entrepreneurs (p<0.05). Length of service influences cross-cultural competence, cross-cultural adaptation, and entrepreneurial intention but does not affect psychological adaptation. Hence, cross-cultural adaptation has a great impact on the entrepreneurial intention and psychological adaptation of venture entrepreneurs and provides a practical basis for the entrepreneurial optimization of venture entrepreneurs.
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INTRODUCTION

Driven by market competition and supported by state policies, China’s entrepreneurship and innovation activities are booming, and innovative enterprises have become a major force to stimulate employment, innovation, and economic growth (Shim et al., 2016). The year 2015 witnessed the appearance of a new term with distinctive characteristics of times, namely, innovation and entrepreneurship, which has been frequently mentioned in government policies and documents ever since. Meanwhile, as the mainstay of China’s technological innovation, a substantial number of high-quality technology-based SMEs (small- and medium-sized enterprises) have emerged under the wave of mass innovation and entrepreneurship (Salter and Mckelvey, 2016; Zhang et al., 2016). According to the dynamic data released by the torch center of the Ministry of science and technology, in the first quarter of 2020 alone, over 9,500 technology-based SMEs have got the national accreditation and have successfully entered the warehouse, and the number is still increasing (Eng et al., 2020).

By entering the overseas market, Chinese enterprises provide new opportunities and challenges for cross-cultural adaptation research (Chung et al., 2018). As the main entrepreneurial force, venture entrepreneurs play a unique role in the promotion of entrepreneurial performance, which has always been a hot topic in the entrepreneurship field. Scholars have studied venture entrepreneurs from the perspectives of human capital, social capital, and personality psychology (Braun et al., 2017). Particularly, entrepreneur’s psychology is considered to be the core drive of entrepreneurial activities and achieve success, which provides ideas to entrepreneurial talents cultivation for successful entrepreneurship. With the increasing number of foreign-funded enterprises and Sino-foreign joint ventures, venture entrepreneurs are frequently faced with adaptation challenges from cross-cultural work and life environments. Moreover, under different enterprise histories and experiences, diverse social cultures, complex geopolitics, and language barriers, venture entrepreneurs feel strong psychological pressure (Cestari et al., 2016). New ventures also encounter various problems during transnational operation, for example, how they understand their cross-cultural partners well and how they adjust their behavior to enhance their entrepreneurial intention (Martin et al., 2016; Russo et al., 2020).

Islam et al. (2020) believed that entrepreneurial intention determined the result of enterprise activities, and the result was closely related to the strategic layout of the enterprise and the work adaptability of employees. Neneh (2020) suggested that entrepreneurs’ self-efficacy and cultural adaptation could alleviate psychological pressure and enhance entrepreneurial performance. Some scholars have also explored the relationship between various cross-cultural adaptation combinations and venture enterprises’ invisible performance and intention, which significantly influences the development of new enterprises and the competitiveness of enterprises (Rogoza et al., 2018). Under this background, it is crucial to analyze the relationship between the entrepreneur’s cross-cultural adaptation, psychological adaptation, and entrepreneurial intention.

In short, based on cultural psychology and theoretical analysis, a research framework of cross-cultural adaptation is proposed for venture entrepreneurs, and research hypotheses are put forward and are verified through QS (Questionnaire Survey) to provide strategies for venture entrepreneurs to adapt to the cross-cultural environment and improve work efficiency. The innovation is to analyze the adjustment mechanism of cross-cultural adaptation, entrepreneur psychology, entrepreneurial intention, and entrepreneurial performance, which is of great significance for venture entrepreneurs to formulate cross-cultural strategies and manage enterprises.



RELATED WORK

Foreign studies on transnational entrepreneurs focus on cross-cultural psychology and international human resources management, and the research on cross-cultural psychology focuses on the cross-cultural adaptation factors of transnational entrepreneurs (Feng and Chen, 2020; Zaman et al., 2021). In cross-cultural adaptation research, the definition of adaptation includes two dimensions: psychological adaptation and socio-cultural adaptation, which is widely used in the field of cross-cultural psychology. Helling and Chandler (2021) revealed that psychological adaptation was emotional satisfaction and well-being. Socio-cultural adaptation referred to the acquisition of skills to integrate into and successfully respond to the new culture, which was reflected in behavioral changes. Additionally, psychological adaptation was based on stress-coping theory, measured via individual stress, depression, life satisfaction (Fendt-Newlin et al., 2020).

Since the beginning of the 21st century, in foreign countries, cross-cultural adaptation was still investigated mainly through quantitative research based on the empirical test, though innovations have been made in research perspectives, and more moderating variables are introduced (Christofi et al., 2021). For example, Lee et al. (2020) proposed that under the moderating effects of corporate support and cultural distance, cross-cultural adaptation had an impact on entrepreneurial intention. Some scholars also explored the relationship between individual factors, such as gender, educational background, self-efficacy, and cross-cultural adaptation, through literature review (Wen et al., 2020). By contrast, domestic researchers paid more attention to the impact of cross-cultural adaptation. Specifically, Tubadji et al. (2021) showed that the relationship between cultural intelligence, cultural novelty, and cross-cultural adaptation was the inverted U-shaped curve. Meanwhile, cross-cultural management practice and cultural adaptation had a significantly positive correlation, in which organizational support played a mediating role, while cross-cultural adaptation had a great impact on entrepreneurs’ entrepreneurial intention and entrepreneurial performance.

In summary, the research on the cross-cultural adaptation factors of transnational entrepreneurs should be based on the theory of cultural psychology, thereby analyzing the correlation between cross-cultural adaptation, psychological adaptation, and entrepreneurial intention of transnational entrepreneurs.



METHODOLOGY


Theories of Cultural Psychology

Cultural psychology is one of the latest research fields of psychology, which studies the relationship between psychology and culture and reveals the mechanism of the integration of culture and psychology (Lee, 2020). Meanwhile, cultural psychology is an extension of the scientific view of mainstream psychology. Mainstream psychology tries to establish an empirical and objective research system based on a natural science model, in which the research objects and research method are separated from the cultural basis, while human factors are ignored for a scientific facade. Thus, the pursuit of objectivity replaces the pursuit of truth (Bedford and Yeh, 2020; Eronen and Romeijn, 2020). The test chart of cultural psychology is free from the shackles of naturalism science and restores the cultural character of psychology. Here, it is believed that, based on the richness and complexity of human psychological phenomena (Hong and Francis, 2020), psychological research on human psychology and behavior cannot be separated from specific social culture and personal cultural background. The combination of social culture and personal culture is embodied in the people’s social practices, which proves that cultural psychology puts human psychology into the specific social, cultural, historical, and practical framework for understanding (Fisher, 2020). In terms of research methods, besides qualitative research (Pratt et al., 2020), the authenticity of the research object is ensured, thus making the research results more consistent with the actual situation and showing a high ecological validity (Deng et al., 2021; Kourtesis et al., 2021). Additionally, cultural diversity and psychological diversification are the consensus of psychology (Dichter et al., 2016; Moreno et al., 2020), which is a requirement of cultural psychology to promote equal culture exchange. Here, the complex psychological phenomenon of venture entrepreneurs is mainly studied, and their commonness and differences are pointed out.



Theories of Cross-Cultural Adaptation

Firstly, cultural shock and the U-shaped curve hypothesis should be introduced (Murshed et al., 2021). Cultural shock refers to the anxiety over the sudden loss of familiar social communication symbols (Xia, 2020), which is caused by the loss of familiar situations and meanings in the original social life and communication. The cross-cultural adaptation usually goes through three phases: initial adjustment, crisis and re-adaptation, and the U-shaped emotional curve of emotional adaptation, as shown in Figure 1.

[image: Figure 1]

FIGURE 1. U-shaped emotional curve.


Secondly, the integration theory of cross-cultural adaptation is discussed (Gün, 2020). The theory involves three core concepts: cross-cultural adaptation, communication, and stranger. Cross-cultural adaptation is a dynamic process. A person establishes and maintains a relatively stable, mutually beneficial, and functional relationship with the new environment, reinterprets a new culture, and constructs a pressure-adaptation-dynamic-growth model, as shown in Figure 2.

[image: Figure 2]

FIGURE 2. Pressure-adaptation-dynamic-growth model.


Figure 2 describes the nature of the cross-cultural adaptation process consistent with the experience of strangers. The adaptation process causes psychological pressure, which is not a disease but a force to drive strangers to overcome difficulties, take the initiative to learn and adapt to the new culture, and ultimately, help achieve individual growth. This process presents a spiral dynamic trajectory.

Finally, the theory of the cross-cultural adaptation process is presented (Dåderman et al., 2020). After the U-curve hypotheses are constructed, a process model for cross-cultural adaptation is proposed, as shown in Figure 3.

[image: Figure 3]

FIGURE 3. The process of cross-cultural adaptation.


Individuals will cope with psychological pressure from emotion, behavior, and cognition and learn new social and cultural skills, thereby achieving psychological and socio-cultural adaptation. Many factors at the individual and social levels will affect the pressure response and social skill acquisition process of cross-cultural adaptation. The macro and micro factors of cross-cultural adaptation are considered in the proposed model, along with psychological adaptation and social-cultural adaptation, providing a comprehensive reference framework for understanding the process of cross-cultural adaptation. Accordingly, the mechanism and results of cross-cultural adaptation are analyzed for some Chinese multinational entrepreneurs.

Based on the above theories, the cross-cultural competence of venture entrepreneurs is taken as the independent variable, cross-cultural adaptation is taken as the mediating variable, entrepreneurial performance and psychological adaptation are taken as the dependent variables, and entrepreneurial intention is taken as the moderating variable of cross-cultural adaptation and psychological adaptation. Thus, the research framework is proposed for cross-cultural adaptation, as shown in Figure 4.

[image: Figure 4]

FIGURE 4. Research framework of cross-cultural adaptation.


Based on the proposed model, four theoretical hypotheses are put forward.


H1: Cross-cultural competence is positively correlated with entrepreneurial performance.

H2: Cross-cultural adaptation is positively correlated with psychological adaptation.

H3: Cross-cultural adaptation is positively correlated with the entrepreneurial intention of venture entrepreneurs.

H4: Entrepreneurial intention positively moderates the relationship between cross-cultural adaptation and entrepreneurial performance.
 



QS and Data Analysis

1. Here, the items of the QS are scored using the Likert scale (Omotayo et al., 2020). Then, the QS is divided into five scales, namely, cross-cultural adaptation, entrepreneurial intention, and entrepreneurial adaptation, and personal basic information, as shown in Tables 1–4, respectively



TABLE 1. Cross-cultural competence measurement.
[image: Table1]



TABLE 2. Cross-cultural adaptation measurement.
[image: Table2]



TABLE 3. Entrepreneurial intention measurement.
[image: Table3]



TABLE 4. Psychological adaptation measurement.
[image: Table4]

2. Here, 20 new and transnational ventures in China are selected through web page search. Meanwhile, 100 venture entrepreneurs who occupy managing positions and above are randomly chosen from the 20 new ventures. Afterward, 100 electronic QSs are issued, and 91 are recovered, with a recovery rate of 91%. SPSS26.0 statistical software is used for data analysis, and the validity and consistency of the scale are tested. The Pearson correlation analysis is chosen to test the correlation among the variables of cross-cultural competence, cross-cultural adaptation, entrepreneurial intention, psychological adaptation, and venture performance. Subsequently, following the single-factor ANOVA, the influence of gender, educational background, length of service, and enterprise nature on the above variables are analyzed. The reliability and validity of the QS are tested by SPSS26.0. KMO test is employed to check the correlation and partial correlation between variables, finding the value to be between 0 and 1. In practice, the KMO statistics should be above 0.7 to get a satisfactory result. If KMO statistics is less than 0.5, factor analysis should not be used, and the variable structure should be redesigned or other statistical analysis methods should be considered. In Bartlett’s spherical test, the independent factor analysis of each variable is invalid if the correlation matrix is a unit matrix. After the SPSS test, if Sig. < 0.05 (namely, p<0.05), the standard is met, the data are spherically distributed, and each variable is inter-independent. Cronbach’s α coefficient is most commonly used in reliability tests. Specifically, Cronbach’s α coefficient of the total scale is best to be above 0.8, and 0.7–0.8 is acceptable. Cronbach’s α coefficient of subscale is best to be above 0.7, and 0.6–0.7 is acceptable. If Cronbach’s α coefficient is less than 0.6, the QS should be redesigned.




RESULTS AND DISCUSSION


Descriptive Analysis of Research Objects

The basic information of 100 subjects is described and counted, and the results are shown in Figure 5.

[image: Figure 5]

FIGURE 5. Descriptive statistical results of subjects’ basic information (a: Gender, a1: Male, a2: Female, b: Education, b1: Junior college and below, b2: Bachelor, b3: Master, b4: Doctor, c: Length of service, c1: Less than one-year, c2: 1–5 years, c3: 5–10 years, c4: 10–20 years, d: Marital status, d1: Married, d2: Unmarried, e: Age, e1: 20–35 years, e2: 35–45 years, e3: 45–55 years, e4: over 55 years, f: Corporate nature, f1: Sino-foreign joint venture, f2: Foreign enterprises, f3: Chinese enterprises).


Figure 5 illustrates that the number of male and female venture entrepreneurs varies little, with 44 males and 56 females. Three of them have a junior college degree or below, 40 of them have a bachelor’s degree, 56 of them have a master’s degree, and five of them have a doctor’s degree, indicating that these venture entrepreneurs have a higher educational level. There are 31 married and 69 unmarried venture entrepreneurs. Meanwhile, 63 of the totals are aged between 20 and years old, indicating that these venture entrepreneurs are young. The number of Sino-foreign joint ventures and Chinese enterprises is 38 and 39, respectively, with almost the same proportion, indicating that the nature of venture enterprises is diverse.

The statistical results of Figure 5 may attribute to that with the improvement of China’s national education and economy, the educational level of young people also increases. Moudrý and Thaichon (2020) point out that under rapid social development, the employment rate of female youth has ascended, and their intention to start a business has strengthened significantly, which accounts for the even gender distribution of venture entrepreneurs. Most unmarried young people will start their businesses supported by the state’s entrepreneurial policies, and women are also given more opportunities to realize self-values.



Reliability and Validity of the QS

The reliability and validity of the research scale are tested, as shown in Figure 6.
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FIGURE 6. Validity test of research scales (A: different scales with Numerical value, B: Alpha coefficient with Numerical value, A: Cross-cultural competency scale, B: Cross-cultural adaptation scale, C: Entrepreneurial intention scale, D: Psychological adaptation scale of venture entrepreneurs).


Figure 6 shows that the KMO (Kaiser-Meyer-Olkin) value of the cross-cultural competency scale is 0.876>0.8 and p<0.05. The KMO value of the cross-cultural adaptation scale is 0.895>0.8 and p<0.05. The KMO value of the entrepreneurial intention scale is 0.786>0.7, between 0.7 and 0.8, and p<0.05. The KMO value of the psychological adaptation scale of venture entrepreneurs is 0.912>0.8, and p<0.05. It shows that the validity of Bartlett’s spherical test is good and can be analyzed and tested in-depth. Among the four scales, the α coefficient of the three scales is higher than 0.8, indicating that the reliability is good. The reliability of the fourth scale is between 0.7 and 0.8, indicating that the designed problems of each scale can accurately describe the relevant contents.



Correlation Analysis of Each Scale Variable

The correlation among the four variables of cross-cultural competence, cross-cultural adaptation, entrepreneurial intention, and psychological adaptation is shown in Table 5.



TABLE 5. The correlation between the variables.
[image: Table5]

Table 5 displays that from the perspective of cultural psychology, cross-cultural competence and cross-cultural adaptation have a significant relationship with a correlation coefficient of 0.473. The correlation coefficient between cross-cultural competence and entrepreneurial intention is 0.462. The correlation coefficient between cross-cultural competence and psychological adaptation of venture entrepreneurs is 0.614. The correlation coefficient between cross-cultural adaptation and entrepreneurial intention is 0.586. The coefficient of the relationship between cross-cultural adaptation and psychological adaptation of venture entrepreneurs is 0.601, which is significant. The correlation coefficient between entrepreneurial intention and psychological adaptation of venture entrepreneurs has a significant relationship, and the correlation coefficient is 0.623.

Table 5 indicates that for venture entrepreneurs, cross-cultural competence and cross-cultural adaptation are highly correlated with entrepreneurial intention and psychological adaptation. Besides, Goel and Karri (2020) proposed that the stronger the cultural adaptation of multinational entrepreneurs is, the less their psychological pressure is during working, which also proves that entrepreneurs’ psychological adaptation and cultural adaptation are strongly correlated. Only with good psychological adaptability and cross-cultural competence can they maintain their entrepreneurial intention in the process of cross-cultural adaptation and thus effectively improve entrepreneurial performance in a good psychological state.



Analysis of Factors of Different Variables

Here, the influence is analyzed for gender, educational background, length of service, and enterprise nature on four variables: cross-cultural competence, cross-cultural adaptation, entrepreneurial intention, and psychological adaptation. The influence of gender on different variables is shown in Figure 7.
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FIGURE 7. One-way ANOVA of gender (A: different variables with Numerical value, B: different variables with Numerical value, M: Male, F: Female, A: Cross-cultural competence, B: Cross-cultural adaptation, C: Entrepreneurial intention, D: Psychological adaptation of venture entrepreneurs).


Figure 7 indicates that the average values of cross-cultural competence, cross-cultural adaptation, entrepreneurial intention, and psychological adaptation of male venture entrepreneurs are between [0.3527,4.1867] and that of the female is between [0.5317,0.8392]. The significance of cross-cultural competence, cross-cultural adaptation, entrepreneurial intention, and psychological adaptation of venture entrepreneurs in gender is 0.422, 0.944, 0.895, and 0.716, respectively, indicating that there is no significant difference in the four variables (cross-cultural competence, cross-cultural adaptation, entrepreneurial intention, and psychological adaptation) among venture entrepreneurs with different genders.

The influence of educational background on different variables is shown in Figure 8.
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FIGURE 8. One-way ANOVA of educational background (A: different variables with Numerical value, B: different variables with Numerical value, B1: Junior college or below B2: Bachelor, B3: Master, A: Cross-cultural competency, B: Cross-cultural adaptation, C: Entrepreneurial intention, D: Psychological adaptation of venture entrepreneurs).


Figure 8 reveals that the average values of cross-cultural competence, cross-cultural adaptation, entrepreneurial intention, and psychological adaptation of venture entrepreneurs under different education backgrounds of junior college or below, bachelor, and master degree are between [3.3528,4.1986]. The significance of cross-cultural competence, cross-cultural adaptation, entrepreneurial intention, and psychological adaptation of venture entrepreneurs in the single factor of educational background is 0.938, 0.418, 0.831, and 0.537, respectively, Thus, there is no significant difference in the four variables among venture entrepreneurs with different educational backgrounds.

The influence of the length of service on different variables is shown in Figure 9.
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FIGURE 9. One-way ANOVA of the length of service (A: different variables with Numerical value, B: different variables with Numerical value, C1: Below one-year, C2: 1–5 years, C3: 5–10 years, C4: 10–20 years, A: Cross-cultural competence, B: Cross-cultural adaptation, C: Entrepreneurial intention, D: Psychological adaptation of venture entrepreneurs *p<0.05).


Figure 9 illustrates that the average value of cross-cultural competence, cross-cultural adaptation, entrepreneurial intention, and psychological adaptation of venture entrepreneurs with different of the length of services is between [3.0177,4.8887]. There is no significant difference in psychological adaptation among venture entrepreneurs with different lengths of service, but there is a significant difference in cross-cultural competence, cross-cultural adaptation, and entrepreneurial intention (p<0.05).

The influence of enterprise nature on different variables is shown in Figure 10.
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FIGURE 10. The results of one-way ANOVA of enterprise nature (A: different variables with Numerical value, B: different variables with Numerical value, F1: Sino-foreign joint venture, F2: Foreign enterprise, F3: Chinese enterprise, A: Cross-cultural competence, B: Cross-cultural adaptation, C: Entrepreneurial intention, D: Psychological adaptation of venture entrepreneurs).


Figure 10 illustrates that the significance of enterprise nature on cross-cultural competence, cross-cultural adaptation, entrepreneurial intention, and psychological adaptation of venture entrepreneurs is 0.841, 0.689, 0.951, and 0.183, respectively, indicating that enterprise nature has no significant influence on the four variables.

In the process of cross-cultural adaptation, venture entrepreneurs will have social and cultural pressure, work pressure, and psychological adaptation problems, which will have a greater impact on the entrepreneurial intention of entrepreneurs, so the four hypotheses are verified. Social pressure and loneliness are the most significant psychological adaptation problems of venture entrepreneurs during entrepreneurship, mainly due to the lack of deep-seated interpersonal communication and a sense of belonging. Meanwhile, Jena (2020) believed that entrepreneurs’ psychological adaptation problems were mainly caused by the lack of belongingness, which proves that sense of belonging significantly influences psychological adaptation. Differently, the research results here also indicate that the sense of belonging in entrepreneurs’ psychological adaptation is reflected in life and in work. Therefore, venture entrepreneurs should pay attention to the psychological adaptation in the process of entrepreneurship, thereby improving the entrepreneurial performance in the process of cross-cultural adaptation.




CONCLUSION

Here, the theoretical basis of cross-cultural adaptation is analyzed in detail based on cultural psychology, and then, the factors of cross-cultural competence, cross-cultural adaptation, entrepreneurial intention, and psychological adaptation of venture entrepreneurs in cross-cultural adaptation are studied through a QS design. The results show that there is a significant relationship between cross-cultural competence, cross-cultural adaptation, entrepreneurial intention, and psychological adaptation of venture entrepreneurs, While the three variables (cross-cultural competence, cross-cultural adaptation, and entrepreneurial intention) are only significantly different in the length of service. Specifically, for venture entrepreneurs, the longer their length of service is, and the older their ages are, the stronger their cross-cultural adaptation ability is, and the smaller the negative impact of cross-cultural adaptability is on their entrepreneurial psychology and entrepreneurial intention. There are also some shortcomings. The psychological adaptation analysis has not fully considered all the dimensions, such as life stress, work stress, social stress, and loneliness. In the latter study, the dimensions of psychological adaptation will be refined, thus making the results more comprehensive.
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Against the backdrop of the fierce competition in the market nowadays, a closed innovation model based on internal knowledge is no longer sufficient to support enterprises in search of high-performance innovation. Instead, corporations are desperately required to search for resources of external knowledge to meet their innovation goals. Existing studies on open innovation in corporate management failed to fully elaborate on the mechanism of how the external knowledge search could impose an impact on sustaining innovation and disruptive innovation. In this study, the external knowledge search was divided into three categories according to the knowledge-based theory, namely, the scientific knowledge search, the market knowledge search, and the supply-chain knowledge search. While taking into account the moderating role of the focus of attention of the manager, we analyzed the statistical results of 485 questionnaires collected from manufacturing enterprises to elaborate on the mechanism of how the specialized knowledge search could impose an impact on sustaining innovation and disruptive innovation. Our research conclusions are expected to enrich existing studies on the factors contributing to corporate innovation, including but not limited to sustaining innovation and disruptive innovation. In addition, the research findings are expected to lay an empirical foundation by summarizing previous theoretical opinions while providing references for subsequent in-depth studies in the meantime. Moreover, the paper has put forward practical management measures and suggestions that could enable enterprises in developing countries to search and effectively transform the external knowledge into innovative outcomes. Last but not least, this study is expected to provide both theoretical and practical guidance for enterprises to further facilitate innovation by means of knowledge search.

Keywords: scientific knowledge search, market knowledge search, supply-chain knowledge search, sustaining innovation, disruptive innovation


INTRODUCTION

In the fast-developing economy, technology innovation has played an increasingly important role in shaping competitiveness and industrial transformation and upgrade. Innovation improves the competitiveness and operational efficiency of a company and boosts driving forces for enterprises (Xie and Wang, 2021). The knowledge-based theory emphasized that knowledge is a primary source of corporation innovation whose essence is the commercialization of knowledge. Firms should particularly stress internal knowledge research and external knowledge acquisition to achieve high-performance innovation. If companies fail to break through the complex market condition with their resources and capabilities, they have to leverage external knowledge search to maintain competitiveness and promote development.

Previous scholars have studied the specific process mechanism involving how external knowledge research promoted enterprise innovation from different perspectives based on the scope of knowledge search (Snihur and Wiklund, 2019; Sun et al., 2020), but those researches diverged and reached contradictory conclusions. Local and remote search research scholars believe that local search access familiar knowledge resources at lower costs, strengthening the connection between old and new knowledge elements. In contrast, remote search mitigated the short-sighted and “familiarity” traps problems caused by overwhelming local knowledge if companies only pay attention to local knowledge and bring new technologies and new knowledge that are not locally available (Rosenkopf and Nerkar, 2001). The study of Katila and Ahuja (2002) found an inverted U-shaped relationship between enterprise search behavior and innovative performance, revealing the negative impact of over-search activities. The literature and findings above demonstrate a complex and diverse relationship between knowledge search and enterprise innovation, which needs in-depth study. Previous literature has studied how the impact of the knowledge search on enterprise innovation varies with the research width and depth, but it ignores the fact that knowledge elements resourced from different sources may be different in nature which would further affect innovation activities in distinct ways. Some research explained and verified the significance of external knowledge search in enterprise innovation from various aspects. However, few studied sustaining innovation and disruptive innovation as the results of the application of external knowledge of enterprises or noticed how external knowledge inflow influences the sustaining innovation and disruptive innovation in companies.

In light of the differentiated features of knowledge sources, the knowledge search can be divided into three categories, namely, the scientific knowledge search, the market knowledge search, and the supply-chain knowledge search, whereas these types of knowledge search could be integrated into a unified framework with sustaining innovation and disruptive innovation. In addition, the theoretical model has incorporated the focus of attention of the manager as the adjustment variable, which helped shed light on how external knowledge search could play a role during the sustaining innovation and disruptive innovation of an enterprise.

In this study, we have adopted a large-scale questionnaire survey as the instrument of data acquisition, which was conducted from July 13, 2019, to August 15, 2020. The samples of the field survey were primarily extracted from enterprises and institutions in Fuzhou, Xiamen, and Quanzhou, among other regions in the southern parts of China. The samples of online surveys primarily included Shanghai, Zhejiang, Hubei, Guangdong, and Jiangsu, among other provinces and cities. Subsequently, we have adopted the structural equation modeling (SEM) approach to verify the conceptual model and the research hypotheses. This study is designed to address the following three issues: (1) How may knowledge search of varying categories impose an impact on sustaining innovation and disruptive innovation from the perspective of differentiated knowledge sources? (2) Will the knowledge searched through the method of the same nature impose varying effects on sustaining innovation and disruptive innovation? (3) What sort of moderating roles does the manager's focus of attention play during innovation?

The research conclusions had verified the significance of the external knowledge search for innovation while providing inspiration for enterprises engaged in the innovation practice. In brief, enterprises should choose appropriate innovation methods according to their resource advantages such as high-tech enterprises usually choose disruptive innovation, while medium and low-end technology enterprises usually carry out sustaining innovation. Besides, enterprises should maintain an open mind to focus on contact with external knowledge subjects such as research institutions and supply chain partners. Through interaction and communication, enterprises can obtain a more accurate grasp of market trends and reduce the risk of innovation. The attention-based theory by Ocasio (1997) shows that the attention resources of the managers are limited, so decision-makers should properly allocate internal and external attention, not only strengthen the internal management of the organization and the management of stakeholders but also pay attention to the needs and industry changes of external customers, to grasp the technological frontier of the current market. Previous studies tend to focus on the issue of “where to search” while paying inadequate attention to the issue of “what to search.” To maximize the effect of innovation, enterprises shall opt for the proper method of external search based on their respective actual conditions. This study centered around the factors of external contingency that could impose an impact on corporate innovation to the level of internal managers. Based on the cognitive level of managers, this study has examined the mechanism of how knowledge search could affect sustaining innovation and disruptive innovation when managers have varying levels of attention allocation, to further cope with the “black box” of knowledge search during corporate innovation.



LITERATURE REVIEW AND RESEARCH HYPOTHESES


Literature Review

During the procedure of Schumpeterian creative destruction, sustainable entrepreneurship would disrupt (either purposefully or coincidentally) the conventional methods of production, products, market structures, and consumption patterns by replacing them with superior, more sustainable (or substantially less unsustainable) products and services. Technology and knowledge in the market are experiencing rapid changes (Schaltegger et al., 2016). The traditional model of closed innovation may lead enterprises to fall into the “competency traps” (Snihur and Wiklund, 2019). To forestall the risk, both scholars and managers suggest relying on the search for external knowledge to make up for the inadequacy in the existing technology and market knowledge of enterprises, which proves to be a method of overcoming the rigid mindset of “not invented here” and “not sold here” (Henry, 2003). According to the knowledge-based theory, the enterprise is regarded as a system of knowledge processing in which tacit knowledge serves as the source of the core competence of enterprises (Pereira and Bamel, 2021). In an enterprise, the knowledge carried by people is shared by such means as texts and technologies and is integrated to create new knowledge that could bring economic value (Cassiman and Valentini, 2016; Gao et al., 2019). Whether the knowledge is developed by the enterprise itself or acquired externally through technological mergers and acquisitions (M&A), supply chain integration, or alliances, such knowledge may translate into a key source of innovation in an enterprise.

The corporate innovation capable of driving sustainable growth does not take place by chance but has to be created by managers who put them at the core of their business models (Schaltegger et al., 2016), which means entrepreneurship is one of the important factors in the construction of corporate innovation. Entrepreneurial culture and entrepreneurship represent the orientation of a firm toward experimenting with new alternatives or approaches by exploring new resources, innovating, and creating new products (Wei et al., 2012; Dabić et al., 2021; Fis and Cetindamar, 2021). Previous research shows that entrepreneurial culture is generally positively related to performance outcomes (Wei et al., 2012; Li and Lee, 2014), which provides resources for corporate to absorb knowledge from the external environment as well as encourage corporate entrepreneurship. The attention-based theory by Ocasio (1997) indicates that what decision-makers focus on and what they do are dependent on the particular context they are in. Since the internal and external conditions vary from one to another, the individual decision-maker may vary their focus of attention depending on the specific internal or external condition. Such variances would impose an impact on the cognition of the management and enterprise, leading to variances in the innovation performance. In general, sustaining innovation integrates and taps into existing knowledge and information to innovate in a slowly improving manner. Through the method of sustaining innovation, enterprises usually search for existing knowledge and elements to enhance and innovate the existing processes, capabilities, and products (Boso et al., 2013). On the other hand, disruptive innovation is based on brand new knowledge and elements, and thus requires a broader scope of knowledge search and knowledge reserve. The disruptive innovation, as a new product, including new service, refers to the procedure of first gaining a strong foothold in simple markets of application, constantly moving upwards to high-end markets, and eventually replacing existing products in the market (Christensen et al., 2018; Williamson et al., 2020). The products newly introduced to the market do not show favorable results in terms of the key performance attributes emphasized by consumers in the mainstream market. However, these products are able to present specific attributes or a combination of attributes, including prices, emphasized by non-consumers, or key performance attributes for over-service customers (Christensen et al., 2018; Roblek et al., 2021), including but not limited to relative simplicity, cheapness, ease of use, or convenience. Such features could help enterprises draw attention from specific consumers to form the niche market, where enterprises could acquire a living space and enhance the capabilities of products to further create sustainable and competitive advantages. In general, disruptive innovation is regarded as a procedure where institutions are trying and exploring new fields (Kammerlander et al., 2018). Enterprises constantly search for opportunities to transform knowledge into innovative outcomes that can facilitate breakthroughs in processes, capabilities, products, and markets (Snihur and Wiklund, 2019).

As for the impact imposed by the knowledge on the innovation processes, knowledge elements, and resource endowments obtained by the institutions, such impact would vary depending on the methods of knowledge search, so would the innovation behaviors and activities of the enterprises (Sun et al., 2020). In this study, the specialized knowledge search was divided into three categories, namely, the scientific knowledge search, the market knowledge search, and the supply-chain knowledge search. Specifically, scientific knowledge search involves the use of knowledge from cooperative universities, research institutes, and governments, or the knowledge collected from academic conferences or forums attended by the search body (Du et al., 2014; McConnell and Cross, 2019; Shen et al., 2020). Moreover, market knowledge search refers to the acquisition of innovation-related knowledge and information from competitors, other industrial enterprises, management consulting agencies, or research institutes engaged in other sectors (Mention, 2011; D'Attnoma and Leva, 2020). Last but not least, the supply-chain knowledge search is deemed to be the insights that focus on suppliers, conferences, industrial associations, and research institutes engaged in the same sector for innovative knowledge and information (Sofka and Grimpe, 2010; Neutzling et al., 2018). Given the definitions, the relationship between varying methods of knowledge search and modes of innovation of start-ups is a theoretical subject worth exploring, so is the variance and implication of such relationship under the adjustment of the focus of attention of the manager.



Research Hypotheses
 
Impact Imposed by the Specialized Knowledge Search on the Sustaining Innovation and Disruptive Innovation

The strategy of supply-chain knowledge search helps enterprises gain access to more information about suppliers and customers. The study of Mention (2011) has found that upstream suppliers of the value chain are able to offer more information concerning raw materials, whereas the mainstream customer base in the downstream industry could reflect the most popular demands and preferences of customers as well as the creative thinking on product design. Upon acquisition of supply-driven knowledge, enterprises are able to create innovative products with reliable technologies. Moreover, the supply-chain knowledge search may help enterprises tap into the potential demands of the customers so that they are able to accurately identify niche markets that are undervalued and less developed (Ehls et al., 2020). The transformation of raw materials of the suppliers would also impose an impact on the technological and product innovation of enterprises. The new knowledge acquired by enterprises by means of the supply-chain knowledge search may also lead to technological breakthroughs in the secondary performance of existing products. By searching for knowledge from suppliers, enterprises are able to acquire the specialized knowledge at the upper end of the supply chain, such as knowledge on the production of raw materials, methods of manufacturing new products, and developing cutting-edge technologies, which can help enterprises identify the potential technical issues (Tsai, 2009; Jung and Lee, 2016). Such new knowledge can help enterprises rebuild their original business model and technological base, transform the original path of product innovation, and further optimize their products from the aspect of non-critical performance. In addition, the knowledge obtained from suppliers and customers not only helps lower the risks and costs incurred by the development of new products but also facilitates the improvement of the quality of new products (Belderbos et al., 2004; Han et al., 2020). However, the information of the customers is generally intangible and unstructured. With an excessive focus on customer needs, enterprises tend to be short-sighted in conducting research and development (R&D) and compromising the consistency of long-term strategy (Akoumianakis, 2014). In the meantime, excessive search for knowledge on customers and suppliers would lead to information redundancy, blinding the view of useful knowledge. Therefore, we had put forward the following hypotheses:

H1: There is a positive correlation between supply-chain knowledge search and sustaining innovation.

H2: There is an inverted U-shaped relationship between supply-chain knowledge search and disruptive innovation.

Through the market knowledge search, enterprises are able to acquire knowledge on the demands of the mainstream market and the business backgrounds of customers. Subsequently, enterprises may integrate the knowledge with their internal technologies to catalyze the complementary effect generated by varying properties and to further yield greater returns, support the sustaining innovation with more information, and enhance the primary attributes of products. According to the resource-based perspective, the resource allocation in an enterprise will impose an impact on the performance of the disruptive innovation (Lettice and Thomond, 2008; Snihur and Wiklund, 2019). Enterprises may use intellectual properties licensed or purchased from their competitors as an instrument to alleviate their disadvantages in R&D resources and experience (Gans and Stern, 2003; Kishna et al., 2017). Equipped with such knowledge, enterprises are thus able to take advantage of their in-depth insights into the movements and technologies of their competitors to explore the internal value of knowledge of their peer firms and to lay a solid foundation for disruptive innovation (Lin et al., 2015). On the other side of the coin, if conducted excessively, the market knowledge search may exhaust the rare resources of enterprises, thus limiting the possibility of a large-scale search for new knowledge. To make things worse, enterprises may be encountered with fiercer competition and adverse market changes if they focus excessively on existing resources, which hinders the performance of disruptive innovation (Kesavayuth and Zikos, 2012). Therefore, we had put forward the following hypotheses:

H3: There is a positive correlation between market knowledge search and sustaining innovation.

H4: There is an inverted U-shaped relationship between market knowledge search and disruptive innovation.

According to the knowledge-based theory, enterprises are regarded as the system of knowledge processing, whereas tacit knowledge in enterprises serves as the source of core competence (Pereira and Bamel, 2021). The development of an enterprise is the process of acquiring, storing, and producing more knowledge. Moreover, the capability of innovation and application of knowledge enables enterprises to maintain core competitive advantages in the long run (Shen et al., 2020). Universities and scientific research institutes serve as the institutions of knowledge production, which are able to provide enterprises with new scientific knowledge and applied technical knowledge (Yu et al., 2019). The strategy of scientific knowledge search relies on universities and research institutes. Whereas the R&D teams are able to acquire tacit scientific knowledge and (unpublished) compiled explicit knowledge. Such knowledge enables them to promptly match the demands of mainstream consumers in markets with the key performance attributes of products, to develop sustaining innovative products accordingly. In addition, the scientific knowledge search may help enterprises leap out of the conventional technology zone, enhancing the periphery capabilities of products. Enterprises ought to tap into cutting-edge technologies through the institutions of knowledge production and services. Such institutions are expected to facilitate enterprises to timely and rapidly capture external information, knowledge, and technical know-how about innovation during the cultivation of innovative concepts, R&D, industrial, and commercial applications (Choi et al., 2018). The scientific approach and knowledge acquisition channels help eliminate path dependence and organizational inertia, thus creating better conditions for enterprises to usher in disruptive innovation. Therefore, we had put forward the following hypotheses:

H5: There is a positive correlation between scientific knowledge search and sustaining innovation.

H6: There is a positive correlation between scientific knowledge search and disruptive innovation.



Moderating Role of the Attention Focus of the Manager
 
Moderating Role of the Internal Attention Focus of the Manager

Based on the theory on management cognition, the external knowledge search involves active monitoring, evaluation of new knowledge, and assessment of information cognition (Li et al., 2013). The increasing internal focus of attention by managers will impose an impact on the enthusiasm for product innovation and the cultivation of corporate competence in innovative thinking. From the aspect of organizational cognition, researchers hold that enterprises could break the inertial “curse” of corporate management with the help of heterogeneous knowledge acquired externally (Liao et al., 2008). When managers pay more attention to the daily operation, institutional mechanisms, and personnel changes, enterprises would become more capable of maintaining an objective and holistic view of internal resources and external environment, thus facilitating the growth of internal creativity (Doloreux, 2015). The research findings of Han et al. (1998) indicated that converting new technologies, though generated internally, into new products requires the collaboration between internal employees with external teams committed to sustaining technology, to create higher commercial value (Deeksha and Ajai, 2013). In addition, by turning its attention to the internal conditions in the enterprise, the management would slow down the absorption of an enterprise of new knowledge from the external technology/market. Such slowdown is favorable for enterprises to consolidate the integration of existing resources and knowledge, to concentrate their primary resources in developing the mainstream market, and to ensure the supply of resources to the sustaining innovation.

H7: The internal attention focus of the manager positively moderates specialized knowledge search and sustaining innovation. Specifically, a higher internal focus of attention would reinforce the positive correlation between specialized knowledge search and sustaining innovation.



Moderating Role of the External Focus of Attention of the Manager

Innovation opportunities and new knowledge are mainly originated from outside the enterprise, where uncertain demands, complicated technologies, and intense competition are decisive to the timing of knowledge search. When the management places a heightened focus of attention on the external environment, enterprises are generally able to develop, implement and even reform the strategies to adapt to the changing environment (Wang et al., 2020). The external focus of attention of the manager is a double-edged sword. Where the decision-makers place a heightened focus of attention externally, their enterprises tend to concentrate on external networks of relationships and resources. In the meantime, constantly sourcing knowledge through the supply-chain networks is highly likely to generate redundant resources, leading to a negative marginal utility of external heterogeneity knowledge (Xue and Zhang, 2018). Moreover, the maintenance of a huge supply-chain network risks exhausting the financial and cognitive resources at the disposition of the enterprise and even suffocating the disruptive innovation.

Greater focus on the external environment will encourage enterprises to search for knowledge from competitors, enterprises engaged in other sectors, management consulting agencies, or research institutes involved in other industries. Following this principle, enterprises may apply the searched knowledge to the development of disruptive technologies or the improvement of processes in a faster and bolder manner, while developing new products through trial and error (Harmancioglu et al., 2010). Given the high probability of failure in innovation, the integration of the external focus of attention and the search for market knowledge may lead to endless and repeated experiments, plunging enterprises into an infinite cycle of failures and explorations. Moreover, the absorption and integration of non-peer knowledge would require a significant investment of capital and time, thus undermining the capabilities of enterprises in efficiently utilizing resources in innovation activities (Garriga et al., 2013).

The innovation knowledge on management obtained by enterprises through the strategy of scientific knowledge search tends to be ideological, theoretical, and standardized in general (Xue and Zhang, 2018). These abstract theories fail to elaborate on the details of operation (Damanpour and Aravind, 2012), making it hard for enterprises to directly apply such knowledge to disruptive innovation. For decision-makers who attempt to allocate greater attention in the external focus of attention of the manager, they attach greater importance to the market, technology, or policy opportunities, leaving inadequate energy to transform abstract theories into specific methodologies that help cope with the issues concerning innovation practices. Consequently, enterprises are encountered with greater difficulty in absorbing such highly invisible knowledge in a short time and higher risks of failure during the disruptive innovation.

H8: The external focus of attention of the manager could negatively moderate the supply-chain knowledge search and the disruptive innovation. Specifically, the inflection point of the inverted U-shaped curve between the supply-chain knowledge search and the disruptive innovation will move to the left or the curve will be steeper when the external focus of attention of the manager becomes higher.

H9: The external focus of attention of the manager could negatively moderate the market knowledge search and the disruptive innovation. Specifically, the inflection point of the inverted U-shaped curve between the market knowledge search and the disruptive innovation will move to the left or the curve will be steeper when the external focus of attention of the manager becomes higher.

H10: The external focus of attention of the manager could negatively moderate the scientific knowledge search and the disruptive innovation. Specifically, the positive correlation between the scientific knowledge search and the disruptive innovation will be weaker when the external focus of attention by the manager becomes higher.

The theoretical model based on the aforementioned hypotheses is illustrated in Figure 1.


[image: Figure 1]
FIGURE 1. Theoretical model.







THE DESIGN OF THE RESEARCH


Distribution of Questionnaires and Response

In this study, a large-scale questionnaire survey was adopted as the instrument of data acquisition. For the sake of sampling portability, the manufacturers in southern parts of China were selected as the objects of the survey. To enhance the rate of response, the names of enterprises are recorded in the questionnaires, but the individuals who responded were kept anonymous. The respondents selected shall be the management of enterprises with over 1 year of working experience in the same company. Questionnaires were distributed with the assistance of government authorities and industrial associations in good partnerships with the researchers. Specifically, the data were obtained in two steps. First, the survey team issued the questionnaires during on-site investigations at enterprises or to entrepreneurs who attended the seminars organized by government authorities or industrial associations. Second, the survey team contacted the entrepreneurs by following the contact list provided by government authorities or industrial associations and distributed the questionnaires accordingly. The time of formally issuing the questionnaires lasted from July 13, 2019, to August 15, 2020. The questionnaires of on-site surveys were collected from enterprises in Fuzhou, Xiamen, and Quanzhou, among other regions. The questionnaires were filled out on-site by the employees of enterprises/quasi-governmental organizations in Fuzhou, Xiamen, and Quanzhou. In terms of the online survey, questionnaires were distributed on the So-jump to respondents from Fujian, Zhejiang, Shanghai, Hubei, Guangdong, and Jiangsu. A total of 798 questionnaires were collected in total with 485 copies being effective, excluding ineffective questionnaires with omissions (35), questionnaires with the same answer for eight or above consecutive questions (162), and those with contradictory answers for reverse questions (116), representing an effective rate of 60.78%.



Variable Measurement
 
Specialized Knowledge Search

The measurement toward the specialized knowledge search has drawn inspiration from the research of Sofka and Grimpe (2010), pursuant to which the specialized knowledge search was divided into three categories for measurement, namely, the scientific knowledge search, the market knowledge search, and the supply-chain knowledge search. Questions of measurement included “often obtain innovative knowledge and information in collaboration with colleges and universities, often obtain innovative knowledge and information from competitors, and often obtain innovative knowledge and information from suppliers.” The three sorts of search methods were scored based on the 7-point Likert scale, according to which the Cronbach's α of scientific knowledge search, market knowledge search, and supply-chain knowledge search had the values of 0.849, 0.781, and 0.769, respectively.



Attention Focus of the Manager

In this study, the focus of attention of the manager was divided into two dimensions, namely, the internal situation and the external situation. The former dimension intended to measure the attention of the manager to the interests of enterprise organizations, employees, and shareholders, whereas the latter dimension mainly involved the assessment of the focus on the demands of the customers, their purchasing power, and the changes taking place in the industry (Ocasio, 1997; Cho and Hambrick, 2006). The table of scales included six questions, with three questions specified for each of the two dimensions, including “CEO pays much attention to the issues of enterprise organization, CEO pays much attention to the demands of customers, and CEO pays much attention to the changes taken place in the industry.”



Sustaining Innovation

In this paper, five questions were designed based on the definition of sustaining innovation with reference to the measurement of the performance of the disruptive innovation. The questions included “The business entities are the pioneers among peers in terms of constantly improving their products in the mainstream market, and the innovation activities in the business entities could satisfy and continue to draw interest from the mainstream market or high-end market.” The sustaining innovation was scored with the Cronbach's α of 0.811 based on the 7-point Likert scale.



Disruptive Innovation

During the measurement of the disruptive innovation of an enterprise, the study has drawn inspiration from the experience of most scholars, and the measurement scale developed by Govindarajan and Kopalle (2006) was adopted. Five questions were designed in the study to measure disruptive innovation from the aspects of the degree of destruction, frequency, speed of development, appeal to the market, and process of destruction in relation to the development of products. The questions include “The new products developed by the enterprise could present utterly strong features of disruptive innovation, the enterprise could play a leading role in developing the disruptive products, and the new products developed by the enterprise are utterly attractive to the customers inclined toward anti-establishment and the market-specific customers.” The Cronbach's α of the disruptive innovation amounted to 0.896 based on the 7-point Likert scale.



Control Variable

As evidenced by existing studies, the age and size of an enterprise would impose an impact on corporate innovation. In addition, the size of the enterprise would affect the flexibility and adaptability of the organization under specific circumstances. In consistence with these findings, we had taken the age and size of an enterprise as the control variables. The age was measured by the founding years of the enterprise, whereas the size of an enterprise was measured by the total number of its staff. The firm age and firm size were measured by the following items “ <5, 5–10, 10–15 years, more than 15 years; <200 people, 20–300 people, 300–1,000 people, more than 1,000 people.” Given that the research samples originated from varying organizational entities such as group headquarters, subsidiaries, branches, independent corporate enterprises, and business divisions, the varying levels of autonomy of different entities during product innovation would also impose an impact on the overall innovation capabilities of the organization. Therefore, in this research, four additional variables were taken as the control variables, namely, investment in the R&D, product strategic autonomy, industry chain location, and industry attributes, which were assessed by the respondents. In addition, the nature of the property, industry, and enterprise types were taken as the control variables. The details of the questionnaire items are illustrated in Appendix A.





DATA ANALYSIS AND HYPOTHESIS TEST


Reliability Analysis

In this study, the reliability of questionnaires was evaluated with Cronbach's α. The results of the reliability test of the sample data are specified in Table 1. According to Table 1, the corrected item-total correlation (CITC) of each measurement question amounted to above 0.475, whereas the Cronbach's α of all the subscales exceeded 0.75, and finally, the Cronbach's α of the scale amounted to 0.933. Judging from the experimental results, all the subscales and the scale featured optimal reliability.


Table 1. Reliability test results of subscales and scale.
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Validity Analysis
 
Confirmatory Factor Analysis

The measurement questions adopted in this study were prepared based on the maturity scale published in authoritative journals. These questions featured optimal content validity subsequent to the improvement through prediction and trial correction. Based on this perception, we conducted confirmatory factor analysis (CFA) to assess the discrimination validity between variables. According to Table 2, the seven-factor benchmark model featured acceptable goodness of fit (χ2/df = 2.914, CFI = 0.895, GFI = 0.863, PNFI = 0.749, PGFI = 0.712, RMSEA = 0.063), compared with other alternative models. Judging from the research findings, the discrimination validity of the seven factors in this study was good, indicating that these factors were capable of representing seven distinct constructs.


Table 2. Goodness-of-fit index of the measurement model.
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Convergent Validity Test

To analyze the convergent validity, we measured the average variance extracted (AVE) of each variable and the coefficient of normalization factor load of each question. As specified in Table 3, the coefficient of normalization factor load of variables to observed variables ranged from 0.622 to 0.928, all of which exceeded 0.5. Except for the AVE of sustaining innovation at 0.399, the AVE of all the other variables exceeded 0.4, indicating that the variables featured optimal convergent validity.


Table 3. Convergent validity test.
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Correlation Analysis

Table 4 has specified the mean, standard deviation, and correlation coefficients of variables. Judging from the analytical results, the disruptive innovation was highly correlated with the supply-chain knowledge search (r = 0.327, p < 0.01), the market knowledge search (r = 0.342, p < 0.01), and the scientific knowledge search (r = 0.301, p < 0.01). The sustaining innovation followed a similar pattern given that it has high correlations with the supply-chain knowledge search (r = 0.461, p < 0.01), the market knowledge search (r = 0.528, p < 0.01), and the scientific knowledge search (r = 0.527, p < 0.01). In a nutshell, the results showed that there was a significant correlation among the variables at the significance level of 0.01, thus supporting the hypothesis.


Table 4. Pearson correlation coefficient.
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Hypothesis Test
 
Main Effect Test
 
Specialized Knowledge Search and Sustaining Innovation

As specified in Table 5, M1 is the benchmark model, whereas M2, M3, and M4 are derived from M1 through the addition of monomial independent variables. Compared with M1, the R2 of M2 has experienced significant increases (ΔR2 = 0.064, ΔF = 98.203***), indicating that the supply-chain knowledge search featured a significant explanation effect on sustaining innovation. Furthermore, the regression coefficient amounted to 0.521, reaching the significance level of p < 0.001. The experimental result could thus support H1.


Table 5. Regression results of knowledge search and sustaining innovation.
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Similarly, compared with M1, the R2 of M3 has experienced significant increases (ΔR2 =0.066, ΔF = 140.137***), indicating that the market knowledge search featured a noticeable explanation effect on sustaining innovation. Since the regression coefficient amounted to 0.492, reaching the significance level of p < 0.001, the market knowledge search proved to impose a significant positive impact on sustaining innovation. The experimental result could thus support H3.

Finally, compared with M1, the R2 of M4 has experienced significant increases (ΔR2 = 0.051, ΔF = 132.674***), and the regression coefficient of the scientific knowledge search was significantly positive (β = 0.407, p < 0.001). Judging from the result, the scientific knowledge search was positively correlated with sustaining innovation, which could support H5.



Specialized Knowledge Search and Disruptive Innovation

As specified in Table 6, M5 is the benchmark model, whereas M6, M8, and M10 are derived from M5 with the addition of monomial independent variables, based on which M7, M9 is established with the addition of quadratic independent variables. Compared with M6, the R2 of M7 was significantly higher (ΔR2 =0.007, ΔF = 5.096*), indicating that scientific knowledge search featured a vital explanation effect on disruptive innovation. Moreover, the monomial coefficient of the supply-chain knowledge search was significantly positive (β =0.417, p <0.001), whereas the quadratic coefficient of the supply-chain knowledge search was significantly negative (β = −0.166, p <0.05). Judging from the result, there was a U-shaped relationship between the scientific knowledge search and the disruptive innovation, which could support H2.


Table 6. Regression results of knowledge search and disruptive innovation.
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Similarly, compared with M9, the R2 of M8 has experienced significant increases (ΔR2 =0.015, ΔF = 9.606**), indicating that market knowledge search featured a fundamental explanation effect on disruptive innovation. Moreover, the monomial coefficient of the market knowledge search was significantly positive (β =0.318, p <0.001), whereas the quadratic coefficient of the market knowledge search was significantly negative (β = −0.194, p < 0.01). Judging from the result, the market knowledge search has an inverted U-shaped relationship with disruptive innovation, which could support H4.

Finally, compared with M5, the R2 of M10 has experienced significant increases (ΔR2 =0.051, ΔF = 29.394***), and the regression coefficient of the scientific knowledge search was significantly positive (β =0.321, p <0.001). Judging from the result, it could be concluded that the scientific knowledge search was positively correlated with disruptive innovation at a significant level, which could support H6.




Moderating Effect Test
 
Moderating Effect of the Internal Attention Focus of the Manager

To verify H7, this study has taken sustaining innovation as the dependent variable before successively introducing the control variables, independent variables, moderating variables, and interaction items between independent variables and moderating variables. As specified in Table 7, M11 is the benchmark model containing only the control variables. Subsequent to the addition of independent variables and moderating variables into the benchmark model, M12, M14, and M16 are derived, whereas the addition of interaction items between independent variables and moderating variables has led to M13, M15, and M17. Compared with M12, the R2 of M13 has shown no evident increases (ΔR2 = −0.001, ΔF = 0.683), whereas the interaction coefficient between the supply-chain knowledge search and the internal focus of attention was not significant (β =0.034, p > 0.1). Compared with M14, the R2 of M15 has not experienced significant improvements (ΔR2= −0.001, ΔF =0.348), whereas the interaction coefficient of the market knowledge search and the internal focus of attention was negative but not significant (β = −0.021, p > 0.1). Judging from the result, there was no significant correlation between interaction terms and dependent variables. Similarly, the R2 of M17 has not experienced significant improvements (ΔR2 = −0.004, ΔF =0.094) as opposed to M16, whereas the interaction coefficient of the scientific knowledge search and the internal focus of attention focus of the manager was not significant (β = −0.006, p > 0.1). Judging from the result, there was no significant correlation between interaction terms and dependent variables, and thus the result is unsupportive of H7.


Table 7. Moderating effect of manager's internal attention focus.

[image: Table 7]



Moderating Effect of the External Attention Focus of the Manager

To verify H8–H10, this study has analyzed how the focus of attention on the external situation could moderate the inverted U-shaped relationship between the supply-chain knowledge search/market knowledge search and the disruptive innovation by setting up the following models:

Dependent variable = β0 + β1 control variable + β2 independent variable + β3 independent variable2 + β4 independent variable * moderating variable + β5 independent variable2* moderating variable + β6 moderating variable + ε; where β0 refers to the intercept term and ε refers to the residual item.

According to the study of Haans et al. (2016), the moderating variable can moderate the U-shaped relationship between independent variables and dependent variables by altering the position of the inflection point and the gradient of the curve. The translation direction of the inflection point on the quadratic curve is determined by the plus-minus sign of β2β5-β3β4. In addition, the moderating variable could moderate the inflection point of the U-shaped curve to the right when the β2β5-β3β4 is >0 and to the left when the β2β5-β3β4 is < 0. The plus-minus sign of β5 has determined the gradient of the quadratic curve. The moderating variable can moderate the gradient of the inverted U-shaped curve to be more gentle when the β5 is > 0 and to be steeper when the β5 is < 0.

This study has taken disruptive innovation as the dependent variable before successively introducing the control variables, independent variables, moderating variables, and interaction items between independent variables and moderating variables. As specified in Table 8, M17 is the benchmark model containing only the control variables. Subsequent to the addition of independent variables and moderating variables into the benchmark model, M18, M20, and M22 are derived accordingly. Finally, M19, M21, and M23 are generated after the addition of interaction items between independent variables and moderating variables into the benchmark model.


Table 8. Moderating effect of manager's external attention focus.
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Compared with M18, the R2 of M19 has experienced significant increases (ΔR2 =0.006, ΔF = 2.752+), whereas the regression coefficient of the interaction term between the monomial of the supply-chain knowledge search and the external focus of attention was significantly negative (β = −0.282, p <0.05). However, the regression coefficient of the interaction term between the quadratic term of the supply-chain knowledge search and the external focus of attention was negative but not significant (β = −0.282, p <0.05). Subsequent to the addition of the monomial, quadratic term and the interaction term of the supply-chain knowledge search and the external focus of attention of the manager into the regression equation, β2 = 1.836, β3 = −0.163, β4 = −0.282, β5 = −0.126, β2β5-β3β4 = −0.277302 < 0. Thus, the results supported H8.

Compared with M20, the R2 of M21 has experienced significant improvements (ΔR2 =0.027, ΔF = 9.445***), whereas the interaction coefficient of the monomial of the market knowledge search and the external focus of attention was negative and significant (β = −0.378, p < 0.001), as well as the interaction coefficient of the quadratic term of the market knowledge search and the external focus of attention (β = −0.332, p < 0.001). Based on M21, in the regression equation, β2 = 2.413, β3 = −0.163, β4 = −0.378, β5 = −0.332, β2β5-β3β4 = −0.86273 < 0. Thus, the external focus of attention would cause the inflection point of the inverted U-shaped curve between the market knowledge search and the disruptive innovation to move to the left or to become steeper. Hence, the result could support H9.

Compared with M22, the R2 of M23 has experienced significant improvements (ΔR2 =0.012, ΔF = 8.086***), whereas the interaction coefficient of the scientific knowledge search and the external focus of attention was significantly negative (β = −0.182, p < 0.01). Judging from the result, there was a significant negative correlation between the interaction terms of the scientific knowledge search and the external focus of attention and the dependent variables, which could support H10.






CONCLUSIONS AND DISCUSSION

According to the knowledge-based theory and the open innovation theory, the model of conceptual relationship was established in this study through the theoretical-deductive approach, to elaborate on the links between the specialized knowledge search, the focus of attention of the manager, and the sustaining innovation, as well as the disruptive innovation. Through the in-depth study into the influencing mechanism of the specialized knowledge search on the sustaining innovation and disruptive innovation, we reached the conclusions specified as follows:

The specialized knowledge search could impose a profound and positive impact on corporate innovation. However, the importance of external partners to corporate innovation could vary in accordance with their categories. Specifically, sustaining innovation was positively correlated with the three strategies of knowledge search, namely, the supply-chain knowledge search, the market knowledge search, and the scientific knowledge search. Moreover, the disruptive innovation was found to have an inverted U-shaped relationship with the supply-chain knowledge search and the market knowledge search, while featuring a positive correlation with the scientific knowledge search. The supply-chain knowledge search provided the strongest momentum for sustaining innovation, followed by the market knowledge search, whereas the scientific knowledge search has imposed the slightest effect on facilitating the sustaining innovation. This research finding reaffirmed the importance of the external knowledge search and clarified the external knowledge sources related to corporate innovation, indicating that manufacturing enterprises ought to strategically adjust the scope and object of their knowledge search.

The focus of attention of the manager could play a vital role in the interaction between the knowledge search and corporate innovation. Specifically, judging from the research findings, the moderating effect of the internal focus of attention of the manager was not significant on the three types of knowledge search and sustaining innovation. On the one hand, when managers paid more attention to the internal environment, they were able to ensure that their enterprises could perceive the changes taken place in the market more quickly, and then transform the knowledge searched from external entities into new products and services to cope with technological changes and innovation. Such transformation could help reflect the value of new technology or knowledge and would enable enterprises to maintain and improve their competitiveness. However, on the other hand, the sustaining innovation highlighted the need for enterprises to bring external factors (such as external environment, policy, and market) into the scope of decision-making information, thereby construing the competitive pressure faced by enterprises and the changes to the demands of customers at present. In case managers pay excessive attention to merely internal factors, they risk isolating the exchanges of external information (Li et al., 2013), which may lead to the failure of their enterprises to promptly respond to the changes of customer demands and technological progress at present. This may weaken the impact imposed by the internal focus of attention on corporate innovation, and in this case, it is hard to strengthen the positive impact of the specialized knowledge search on sustaining innovation.

Moreover, the results of this study indicated that the external focus of attention could negatively moderate the relationship between disruptive innovation and the three methods of knowledge search. According to Khanagha et al. (2013), the knowledge obtained by enterprises through the external knowledge search is prone to produce internal resistance, leading to the not-invented-here (NIH) syndrome of the organization, i.e., the “not invested here” syndrome. In other words, when enterprises are acquiring knowledge from their competitors, suppliers, customers, universities, scientific research institutes, and other external entities, the external focus of attention would render the procedure of knowledge identification and evaluation irrational under the authorization of managers. Under such circumstances, it would be harder for the knowledge of the competitor to play its due role. Therefore, the external focus of attention may strengthen the inhibitory effect imposed by the knowledge search on the disruptive innovation, weaken the promoting effect, and ultimately have an utterly negative impact. The moderating effect of the focus of attention of the manager in adjusting the relationship between the specialized knowledge search and the corporate innovation could fully reflect the difference of its influencing mechanism.

In this study, an in-depth analysis was carried out on the relationship between the specialized knowledge search and the corporate innovation performance, whereas the critical role of external knowledge sources on the corporate innovation performance was further clarified. Judging from the previous studies on the relationship between the external knowledge search and the innovation performance, scholars did not reach a consensus on their specific connection. Most of the existing studies have divided the dimensions of the external knowledge search based on their respective research purposes. Even during the studies on the search width and the search depth, scholars are still attempting to elaborate on their impact on the innovation performance, and there has been no unified opinion on the issue. This study has taken a holistic look into the role of varying types of knowledge search in sustaining innovation and disruptive innovation. It is expected to enrich the existing studies on the influencing factors of sustaining innovation and disruptive innovation while providing theoretical and practical guidance for enterprises to better facilitate innovation through the knowledge search. The research findings did not only lay an empirical foundation for the related theories of predecessors but also provided a reference value for the follow-up in-depth studies of other scholars to some extent.

As evidenced by previous studies, the knowledge search could facilitate the corporate innovation behavior, but these studies have neglected the effect imposed by the cognitive features of the managers on the innovation process. It was found that the cognitive model of the manager could determine their interpretation of the knowledge search. This study has taken the focus of attention of the manager as a moderating variable into the theoretical model to elaborate on the differences between the internal focus of attention and the external one along the impact path of the specialized knowledge search on the sustaining innovation and disruptive innovation. Furthermore, the study has clarified the specific procedure of the influence of the senior manager in facilitating corporate innovation. In addition, the study could shed light on the boundary conditions of the impact imposed by the specialized knowledge search on sustaining innovation and disruptive innovation.
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Innovation and entrepreneurship education is a key way to cultivate applied talents in colleges and universities. This article aimed to optimize the teaching quality of the Fundamentals of Entrepreneurship courses by constructing a conceptual model of “teaching quality–student satisfaction.”Teaching quality is divided into four indicator elements, teaching content, teaching methods, teaching conditions, and teaching management. A student satisfaction questionnaire was designed to measure the teaching quality of a Fundamentals of Entrepreneurship course. The reliability and validity of survey data from Linyi University were analyzed using SPSS.20 software. Through correlation and multiple regression analysis, it can be seen that the teaching content, teaching methods, teaching conditions and teaching management have a significant positive correlation with the teaching quality of the Fundamentals of Entrepreneurship course, which is an important factor affecting student’s satisfaction, and there is a certain gap between the expectation of teaching quality and student’s satisfaction. On this basis, suggestions are put forward to improve student satisfaction with the teaching quality of Fundamentals of Entrepreneurship courses, and to provide empirical evidence and recommendations for continuously improving the teaching quality of Fundamentals of Entrepreneurship courses, thereby improving college students’ employment and entrepreneurship ability.
Keywords: fundamentals of entrepreneurship, innovation and entrepreneurship education, teaching quality, students perceived, satisfaction
INTRODUCTION
Innovation and entrepreneurship education is an important measure used to cultivate the innovative spirit of college students and improve the quality of entrepreneurship and employment. For application-oriented colleges and universities, innovation and entrepreneurship education is both necessary and urgent in terms of the types and quality of the talent cultivation, the promotion of entrepreneurship, and the employment of college students (Chen et al., 2019a; Yang, 2020). As the core course of innovation and entrepreneurship education, Fundamentals of Entrepreneurship is a compulsory course based on advanced innovation and entrepreneurship education concepts and solid innovation and entrepreneurship education practice, meeting the skills needs of contemporary college students and future economic development (Huang et al., 2017; Liang et al., 2021; Zhao and Zhang, 2021).
With the in-depth development of innovation and entrepreneurship education, more and more scholars have begun to pay attention to research on the teaching quality of university courses in the context of innovation and entrepreneurship (Huang and Huang, 2019; Totian, 2019; Huang and Du, 2020). Liu (2019)made a systematic evaluation of the quality of innovation and entrepreneurship education in universities based on data on teachers in functioning departments of or in the teaching institutions of innovation and entrepreneurship education. Huang et al (2019) summarized the current development of innovation and entrepreneurship education in universities in a survey of student satisfaction with innovation and entrepreneurship education in many universities across the country. Diao (2020) constructed an evaluation model for the teaching effect of innovation and entrepreneurship courses based on big data. Yan and Yang (2018) studied the improvement of the teaching quality of art courses in education majors from the perspective of innovation and entrepreneurship education. Zhang and Huang.(2019) proposed measures to promote higher vocational college students’ innovation and entrepreneurship development.
As a central focus of innovation and entrepreneurship education, students have the most critical say in their satisfaction with the teaching quality of the Fundamentals of Entrepreneurship curriculum (Harkema and Schout, 2010; Huanget al., 2019; Lin et al., 2020). Therefore, many scholars are also actively engaged in innovation study on student satisfaction with entrepreneurship courses, for example, Sisilia used the Kano Model to analyze the influencing factors on student satisfaction with entrepreneurship courses and to determine the influence of different indicators on student satisfaction by calculating the coefficient of customer satisfaction (Sisilia and Garmaisa, 2014). Huang and Liu selected four application-oriented universities to study student satisfaction with the innovation and entrepreneurship courses offered by the universities (Huang and Liu, 2018). Hu (2019) pointed the specific dimensions of student satisfaction in entrepreneurship courses in Colleges and universities are not only an important consideration angle of curriculum evaluation, but also a key index of teaching quality evaluation. Tian (2016) conducted a questionnaire survey on students from 12 different types of colleges and universities. The results showed that the students were particularly not satisfied with the entrepreneurshipcurriculum and practical guidance. Through empirical research, Sun et al. (2016) constructed and tested the structural model of satisfaction with university teaching and provided suggestions for universities to improve satisfaction levels with teaching. Huang and Du. (2020) conducted a study on student satisfaction with the quality of innovation and entrepreneurship courses in universities with “Double First-class”construction in China. They found that there was no obvious difference between the implementation of innovation and entrepreneurship courses and the traditional courses and that student satisfaction with the innovation and entrepreneurship faculty needed to be improved. Guo and Luo (2020) found that students’ personal backgrounds have different effects on their satisfaction with entrepreneurship education. Degreelevel has a significant positive correlation with satisfaction with courses, teachers, and policies but a significant negative correlation with satisfaction with thepractice terrace. Taking the teaching of the Fundamentals of Entrepreneurship course as an example, Lu et al. (2021), through the statistical analysis of the course teaching forum interaction and satisfaction survey data, found that students generally had a positive evaluation of entrepreneurship courses and course resources. In the context of innovation and entrepreneurship, student satisfaction with the teaching quality of entrepreneurship courses varies. Therefore, it would help to improve the quality of innovation and entrepreneurship education in universities to identify the urgent needs of students for innovation and entrepreneurship courses by studying student satisfaction with entrepreneurship courses.
At present, the development trend of innovation and entrepreneurship courses shows the characteristics of fast progress, widespread popularity, and diversification. However, the speed and perfection of course construction for innovation and entrepreneurship courses lag behind the demands of students and society (Li, 2017; Pang et al., 2018; Chen et al., 2021). For example, in empirical research, Azila-Gbettor and Harrison (2013) also found that there was a weak connection between entrepreneurship courses in polytechnical colleges and the actual preparation for setting up enterprises, indicating that professional knowledge teaching, on-campus entrepreneurship education, and off-campus entrepreneurship resources were disconnected. Shen (2016)studied the curriculum system and practical experience of Stanford University in the United States and found that entrepreneurship courses should be integrated with professional courses to gradually integrate entrepreneurship ideas into professional teaching. In a study by Kang et al (2016), 70.6% of the students thought that the entrepreneurship course was unsatisfactory. In addition, due to the shortage of teachers for entrepreneurship and innovation in colleges and universities, the lack of high-quality faculty also affects the teaching quality of Fundamentals of Entrepreneurship courses (Liu et al., 2014; Chen et al., 2015; Huang et al., 2019). Therefore, it is vital to explore the main factors affecting the teaching quality of Fundamentals of Entrepreneurship courses based on student satisfaction.
To guarantee the teaching quality of Fundamentals of Entrepreneurship courses and further explore the main influencing factors that affect it, this study constructed a “teaching quality–student satisfaction”concept model from the perspective of students’ perceptions to examine the quality of teaching as a four dimension index consisting of teaching content, teaching methods, teaching conditions, and teaching management. A questionnaire was designed to assess student satisfaction with the teaching quality of Fundamentals of Entrepreneurship courses. Survey data from Linyi University were analyzed using SPSS.20 software to investigate the teaching quality of Fundamentals of Entrepreneurship courses and to determine the main factors affecting student satisfaction. On this basis, suggestions for the improvement of student satisfaction with the teaching quality of Fundamentals of Entrepreneurship courses were proposed, providing empirical evidence and recommendations for the continuous improvement of the teaching quality of Fundamentals of Entrepreneurship courses.
MODEL CONSTRUCTION AND HYPOTHESES
Constructing a Conceptual Model of “Teaching Quality–Student Satisfaction”
Based on the customer-perceived service quality model and the theory of customer satisfaction, it was proposed that the four influencing dimensions of teaching content, teaching methods, teaching conditions, and teaching management, be used as independent variables to evaluate the quality of students’ perception of teaching quality in Fundamentals of Entrepreneurship courses. Students’ perception of teaching quality and student satisfaction were also taken as dependent variables, supporting teaching quality as an antecedent variable of student satisfaction, forming a conceptual model diagram studying the relationship between “teaching quality–student satisfaction,”as shown in Figure 1.
[image: Figure 1]FIGURE 1 | Students’ perception of the teaching quality of Fundamentals of Entrepreneurship—conceptual model of student satisfaction.
According to the theory of customer satisfaction, the higher the students’ expectations, the easier it is to perceive the gap between the actual curriculum teaching quality and expectations, thereby lowering their satisfaction with the quality of teaching.
Research Hypotheses
This research takes Linyi University’s Fundamentals of Entrepreneurship course as an example to study the relationship between the teaching quality of this entrepreneurship course and the satisfaction of students. This study puts forward the following research hypotheses, taking into account the relevant research background and the specific practice of entrepreneurship foundation teaching.
H1: Teaching Content has a Significant Positive Impact on Teaching Quality
The content of instruction has a significant positive effect on the quality of instruction, which is a hypothesis derived from a study of the entrepreneurship curriculum system at Babson College of Business and the content of entrepreneurship courses in China. Li et al (2019) found the core problems of the construction of entrepreneurship curriculum system, such as unclear positioning, separation from professional education, disconnection between content and practice, have not been fundamentally reversed. Process-based instruction replaces the traditional functional management of content. The author investigates the current 19 textbooks commonly used in the basic courses of entrepreneurship in Chinese universities, 14 of which are still traditional functional management teaching content. The differences in teaching content between the United States and China, as well as the current slow development of innovation and entrepreneurship education in China, led the author to examine teaching content as a hypothetical influencing factor.
H2: Teaching Methods Have a Significant Positive Impact on Teaching Quality
The teaching process is an important condition for achieving educational goals, teaching tasks and improving teaching quality. Teaching method is an indispensable tool to achieve the purpose of teaching. Teaching methods that meet the needs of the curriculum and the needs of students can effectively improve the quality of teaching. The undergraduate Entrepreneurship School of Babson Business School has been ranked first in the United States for more than 20 consecutive years. Its experiential entrepreneurial education teaching method ensures that the skills learned in entrepreneurship courses are vital to the success of any business (Babson College, 2017). Zheng (2019) reported that one of the most important reasons for the decline in the quality of teaching in Chinese universities is the teaching methods. Teaching methods that meet the needs of the curriculum and the needs of students can effectively improve the quality of teaching. Liu (2019) pointed out that the teaching method of Fundamentals of Entrepreneurship mainly focuses on classroom theory teaching, is limited to Book Entrepreneurship knowledge, and lacks practical guidance such as case sharing, group discussion and entrepreneurship training. In turn, this affects the overall quality of higher education and talent development. Julie et al. (2014) found in their study that non-traditional teaching methods can promote social equity. Bao (2017) concluded that whether teachers can accurately understand teaching and appropriately use different teaching methods directly affects the process of teaching method reform and the effect of teaching quality.
H3: Teaching Conditions Have a Significant Positive Impact on Teaching Quality
The teaching conditions in the thesis include teaching equipment, teacher qualifications, learning platforms and training bases. Among them, teaching equipment is the basic condition for guaranteeing teaching, besides, teacher qualifications and training base are important conditions. Zhang (2018) pointed out that curriculum is the basic unit of teaching quality, and teaching conditions are an important prerequisite and fundamental guarantee for realizing the basic functions and tasks of higher education, therefore, teaching conditions should be strengthened in three aspects: human, financial, and material, taking into account the needs of curriculum construction and teaching implementation. Sun et al. (2020) found that colleges and universities create conditions to establish innovation and entrepreneurship curriculum management institutions, which can effectively promote the construction, implementation and management of innovation and entrepreneurship curriculum, and research and promote the educational methods, teaching models and innovation theories of innovation and entrepreneurship. Galian et al. (2016) reported that it is necessary to ensure the necessary and sufficient conditions for the development of educational efforts. In the absence of infrastructure and adequate human resources, this work cannot be done qualitatively in any case. Chen et al. (2019b) argue that starting from practice can also create theory in turn. “To develop the concept of entrepreneurship education, it is not enough to understand and talk about entrepreneurship. It requires action and practice.” (Babson College., 2017).
H4: Teaching Management has a Significant Positive Impact on Teaching Quality
The concept of instructional management in this paper can be specifically described as curriculum instructional management, including elements such as evaluation, credit hours, course selection, and schedule. These elements related to the curriculum, when set up, are one-way operations of the school and are not under the control of the students. Xiao et al. (2017) reported that in the design and arrangement of teaching quality management, teaching content is an important factor affecting the slow development of innovation and entrepreneurship education in China, and many studies have shown that university students are not satisfied with the content of entrepreneurship courses. This kind of teaching management without students’ participation will affect teaching quality to a certain extent. What’s more, It is of great relevance to study and analyze teaching and learning management from the perspective of students’ satisfaction with the quality of teaching and learning. Therefore, the author presents the above hypothesis using this concept as an indicator element. Zhang (2018) reported that improving the quality of teaching and learning depends to a large extent on the effective implementation of classroom instructional management. Course management is the core content of teaching management. Course evaluation is an important part of course teaching management, not only as a feedback to the teaching process, but also as an important basis for improving teaching quality, promoting teaching reform and formulating talent training program.
SURVEY DESIGN AND ANALYSIS
Survey Design

1) Questionnaire design
After proposing the research hypothesis and model, to carry out empirical research and to make the measurement items of this study as scientific and reasonable as possible. Through the results investigation, pre survey and test of the existing literature, combined with the opinions of many experts in the field of pedagogy and teaching managers in Colleges and universities, and referring to the design principle of SERVQUAL scale (Babakus and Boller, 2004), a questionnaire on students’ perception of teaching quality based on entrepreneurship basic courses is finally designed. The order of questions is carried out in turn according to the four influencing dimensions of teaching quality, There are 16 secondary survey indicators, as shown in Table 1. Based on the model of the student satisfaction inventory, the questionnaire uses the Likert five level scale in the score summation scale to score the statement contents of the measurement terms, and assigns five to one points “strongly agree” to “strongly disagree”.
2) Sample description
TABLE 1 | Evaluation items of students’ perception of teaching quality based on Fundamentals of Entrepreneurship course.
[image: Table 1]This survey was conducted from april 1 to June 1, 2020, among students enrolled in Linyi University. The students responded to a questionnaire on the perceived service quality of students in entrepreneurship foundation courses. A random sampling of grades, genders, and disciplines was conducted to ensure the balance of subject and gender distribution. A total of 600 questionnaires were distributed, and 551 were returned, a recovery rate of 91.83%. Among them, 524 questionnaires were valid, an effective rate of 95.09%. The background information of specific survey samples is shown in Table 2.
TABLE 2 | Survey sample background information.
[image: Table 2]Reliability and Validity Analysis

1) Reliability analysis
Reliability analysis of the questionnaire was carried out to check the consistency of the 16 secondary items in the questionnaire. The Cronbach’s α coefficient method is one of the most widely used reliability measurement methods. The higher the Cronbach’s α coefficient value, the more consistent the results of the questionnaire, and the higher the reliability of the questionnaire. According to the measurement standard proposed by Cronbach, if α<0.35, reliability is considered to be low and the questionnaire should not be used; if 0.35≤α≤0.7, then reliability is considered to be medium and the questionnaire is acceptable; if α>0.7, reliability is high, and the questionnaire design is acceptable. Table 3 shows the reliability analysis results of item-to-total correlation statistics obtained using SPSS.20 software. The α coefficient of all the question items is 0.943, which is greater than 0.7, indicating that the results are highly reliable.
TABLE 3 | Item-to-total correlation statistics results.
[image: Table 3]In Table 4, the test of the four dimensions of students’ perception of the teaching quality of the Fundamentals of Entrepreneurship course shows that the coefficients of all dimensions of the students’ perception are between 0.750 and 0.929, all greater than 0.7, indicating that from an overall point of view, the use of the four-dimensions questionnaire has high credibility.
2) Validity analysis
TABLE 4 | Cronbach’sɑ coefficient of each dimension.
[image: Table 4]The paper used factor analysis to test validity. Before performing factor analysis, it was necessary to evaluate the suitability of factor analysis to determine whether the data obtained were suitable for factor analysis. The test method adopted was the Kaiser–Meyer–Olkin (KMO) sample measurement, and the KMO value obtained was used to check the partial correlation between variables.
The questionnaire had 16 items measuring the variables of the teaching quality level. Common factors were extracted using the principal component analysis method of factor analysis. SPSS.20 software was used to perform factor analysis on the data, resulting in a KMO value of 0.874, indicating the suitability of the data for factor analysis. Table 5 shows the specific analysis, where factor 1 is the teaching content, factor 2 is the teaching method, factor 3 is the teaching condition, and factor 4 is the teaching management.
TABLE 5 | Factor analysis eigenvalues and variance contribution rate.
[image: Table 5]The general principle of determining the number of potential factors is when"the characteristic value is greater than 1″or “the sum of the maximum characteristic values accounts for more than 70% of the sum of the total characteristic roots.”Therefore, four common factors were selected for the results of this survey. The characteristic values were all greater than 1, which met the requirements for the results of this survey. From the above factor analysis, it can be seen that the four factors extracted in this survey result are basically consistent with the four dimensions proposed, and the questionnaire has good validity. Therefore, the model of students’ perception of teaching quality has high reliability and validity. The differences between the indicators are apparent, and there is little overlap. Using this evaluation model to investigate the teaching quality of the Fundamentals of Entrepreneurship course, the results of the investigation are valid.
Correlation and Multiple Regression Analysis

1) Correlation analysis
We tested the correlation between the four dimensions in the questionnaire and the teaching quality. We used Pearson Correlation Analysis to test the correlation between teaching content, teaching methods, teaching conditions, teaching management, and students’ perception of teaching quality, thereby establishing the correlation between each dimension and the overall teaching quality. The specific analysis results are shown in Table 6 and Table 7.
TABLE 6 | Correlation analysis between students’ perception of teaching quality and various dimensions.
[image: Table 6]TABLE 7 | Summary of research hypothesis test results.
[image: Table 7]Table 6 shows that the four dimensions in the questionnaire, namely teaching content, teaching methods, teaching conditions, and teaching management, have a significant positive correlation with the teaching quality of the Fundamentals of Entrepreneurship course as perceived by students. Therefore, these four dimensions are important factors affecting student satisfaction, thereby verifying the hypotheses of this study, as shown in Table 7.
2) Multiple regression analysis
We used ANOVA to explore the degree of influence of each dimension on the overall teaching quality evaluation and to understand the importance of each dimension and the influence of the four dimensions in the model on the students’ perception of teaching quality. The independent influence of each variable and the mathematical model of multiple linear regression are calculated as follows:
[image: image]
In the formula, y is the student’s perception of the teaching quality of the Fundamentals of Entrepreneurship course, the dependent variable; the constant term of the equation is 0.408, and the coefficients of teaching content x1, teaching method x2, teaching conditions x3, and teaching management x4 are 0.241, 0.216, 0.383, 0.152, respectively, showing the degree of influence of the integration of various dimensions on the overall teaching quality.
Table 8 is the table of regression coefficients of students’ perception of the teaching quality of the Fundamentals of Entrepreneurship course. The table shows that the largest Beta coefficient in this study is the teaching content, which means that this variable has the greatest contribution to the interpretation of students’ perception of teaching quality, followed by teaching conditions, teaching methods, and teaching management.
TABLE 8 | Table of regression coefficient.
[image: Table 8]Analysis of Teaching Quality Gap
When designing the questionnaire, we drew on the concepts of the SERVQUAL scale and used different guides for questions on the same content. One question gets the expected value, and the other question gets the satisfaction value. The gap can be used as the teaching quality gap. The greater the absolute value of the gap, the poorer the quality of curriculum teaching.
The gap table for the teaching quality of the Fundamentals of Entrepreneurship course in Table 9 shows that there is a definite gap between the expected value of teaching quality and the satisfaction of students, indicating that the teaching quality of the Fundamentals of Entrepreneurship course needs to be improved. In addition, students’ perceptions of the teaching methods and teaching conditions of the Fundamentals of Entrepreneurship course are quite different, and schools should focus on optimizing and improving these two aspects.
TABLE 9 | Teaching quality gap table.
[image: Table 9]COUNTERMEASURES AND SUGGESTIONS
According to the above correlation and multiple regression analysis, the teaching content, teaching methods, teaching conditions ad teaching management have a significant positive correlation with the teaching quality of the Fundamentals of Entrepreneurship course, which is an important factor affecting students’ satisfaction. In addition, according to the gap analysis of teaching quality of entrepreneurship basic courses, there is a definite gap between the expected value of teaching quality and the satisfaction of students. Therefore, the paper puts forward corresponding improvement suggestions from the four aspects of teaching content, teaching methods, teaching conditions and teaching management, so as to further improve the teaching quality of entrepreneurship basic course.
1) Attach importance to the main position of teaching content in the teaching process. Institutions of higher learning should fully understand the needs of students and track the dynamic status of students’ innovation and entrepreneurship development. Reasonable selection of teaching content can make learners fully understand the arguments to be expressed in the teaching content through content learning, so that the teaching content can truly achieve the three goals of knowledge, thinking ability and emotion in classroom teaching (Lai, 2019). The teaching content and teaching conditions of the Fundamentals of Entrepreneurship course should consider not only students’ basic theoretical study but also the stronger cultivation of students’ entrepreneurial thinking ability, encourage learners to explore and master the content, connect the content with their experience, so as to urge students to challenge the content, and let learners actively participate in the construction of teaching content. Courses with high student satisfaction could help students to establish a strong set of values and a good outlook on business life.
2) Create “School - Family - Society” integration of entrepreneurial teaching conditions. Domestic research on the teaching conditions of entrepreneurship education is still limited to the level of teacher construction, and less attention is paid to the teaching environment, teaching equipment, teaching evaluation, teaching materials and practical conditions. From the perspective of effective teaching, only when multiple teaching elements such as teachers, students, textbooks, teaching objectives, teaching methods, and teaching evaluations are matched with each other, can teaching be truly efficient and effective (Zhang and Sheng., 2020). Therefore, universities should move entrepreneurial classrooms to laboratories, training venues, incubation bases, and commercial institutions. The composition of entrepreneurship teachers should also be diversified, and there must be a new definition for the qualification of entrepreneurship teachers. In summary, the best entrepreneurial education and teaching conditions can be obtained within the scope of “School - Family - Society”.
3) Completely subvert traditional education methods and implement diversified teaching methods. Zhang (2020) pointed out that learning from the French innovation and entrepreneurship education model, the implementation of project teaching methods, business proposal teaching methods, and experiential education methods. Combined with the current teaching methods of entrepreneurship courses in Chinese universities, we should promote diversified teaching situation design, actively create conditions and arrange target tasks, so that teachers and students can realize benign interaction through entrepreneurial project experience, so as to promote the development of entrepreneurial thinking. Building a multi-level training platform for innovative and entrepreneurial talents is an important way to reform the teaching methods of entrepreneurship courses (Li, 2017). In addition to the school entrepreneurship class, establish a practice base in enterprises or scientific research institutions to arrange more practice classes for students, so that students can really experience how to innovate and start a business in practice.
4) Strengthen the process management of entrepreneurship curriculum. Effectively manage the time arrangement of teaching links to ensure the teaching time and effect; While deepening the teaching reform, realize the effective combination of theory and practice; Actively introduce information means, enrich teaching media and build curriculum website; Reform the course assessment methods, pay attention to the analysis of teaching effects, and actively promote, apply and share excellent entrepreneurial achievements.
CONCLUSION
As an important carrier of innovation and entrepreneurship education in universities, innovation and entrepreneurship courses are the most effective way to cultivate students’ awareness of and ability in employment and entrepreneurship. This study explores the influencing factors between the teaching quality of Fundamentals of Entrepreneurship and student satisfaction. Using student expectations as the moderator variable, we constructed a conceptual model of “teaching quality–student satisfaction”for the Fundamentals of Entrepreneurship course, and we proposed relevant assumptions. We used a questionnaire to analyze and test the proposed hypotheses. Our study shows that teaching content, teaching methods, teaching conditions, and teaching management are the main four factors that affect students’ perceptions of the teaching quality of the Fundamentals of Entrepreneurship course and that a gap exists between students’ expectations and their satisfaction with teaching quality. The results of our research show that the teaching quality of the Fundamentals of Entrepreneurship course needs to be further improved. We provides suggestions for improving student satisfaction with the Fundamentals of Entrepreneurship course and for improving the teaching quality of the course. This paper explores the relationship between the quality of course teaching and student satisfaction from the perspective of students, and has obtained certain results. However, due to the limitations of research ability and conditions, this study still has some This study only investigated the undergraduates of Linyi University, and the conclusions reached are likely to be unitary. In the future, we can continue to carry out research work in two aspects. First, increase the diversity and breadth of survey samples. Future research can start from increasing the breadth of survey samples, select more abundant samples for investigation, and find more diversified data sources. Second, dig out other factors that may affect satisfaction in addition to teaching quality and student expectations.
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As a typical characteristic of entrepreneurial opportunities, novelty is essential for firms to establish and maintain a sustainable competitive advantage under the current complex and dynamic business environment. However, why is it that some entrepreneurs adopt novel opportunities but others do not. Little is known about the precise nature of cognitive evaluation for opportunity novelty. Drawing upon information processing theory and construal level theory (CLT), we propose that the effects of opportunity novelty on adoption decisions depend on entrepreneurs' construal level through which information is processed. We design an experiment and find partial support for our hypotheses. Results indicate that entrepreneurs using a low-level construal perceive more risk for opportunity novelty, which in turn decreases the possibility of opportunity adoption. Meanwhile, opportunity novelty also positively influences entrepreneurs' creativity perception, which in turn increases the possibility of opportunity adoption. But construal level does not play any role in this evaluation path. Taken together, the findings improve our understanding of “how entrepreneurs evaluate an opportunity based on its objective characteristics” by providing empirical insights into the cognitive information processing process from opportunity novelty to adoption. Additionally, we discuss implications for entrepreneurial practice and future research.

Keywords: cognitive evaluation, opportunity novelty, adoption, construal level, creativity perception, risk perception


INTRODUCTION

Novelty is always viewed as a typical characteristic of entrepreneurial opportunities (Wood and Williams, 2014; Hilmersson et al., 2021) as entrepreneurship is a process associated with novelty and value creation in economic activities (Davidsson and Wiklund, 2001). Opportunity novelty refers the originality, newness, and distinctiveness of opportunities compared with existing products or services in the market (Perry-Smith and Mannucci, 2017). Some scholars argue that entrepreneurship opportunities are essentially a continuum between two extreme types of replicated opportunities and innovative opportunities, and the position of a particular one in which depends on its novelty compared to the existing means and/or ends relationship (Sarasvathy et al., 2003). In other words, all opportunities have varying degrees of novelty, ranging from multiple stages of incremental to radical innovation (Criscuolo et al., 2017). Prior research has shown that opportunity novelty is essential for firms to establish and maintain a sustainable competitive advantage under the current complex and dynamic business environment (MacDonald and Ryall, 2004; Knudsen and Levinthal, 2007), which is often deemed as a proxy for the value creating potential of opportunities in the future (Hilmersson et al., 2021). However, we often see frequently that firms make different decisions for novel opportunities in commercial practices. For example, Apple, a world-famous high-tech company, adopted the novel opportunity and became one leader in the global smartphone market. By contrast, Kodak, a firm that invented the first digital camera, gave up a novel opportunity to fully enter the digital industry. Why is it that some entrepreneurs adopt novel opportunities but others do not? In fact, the evaluation process from opportunity novelty to opportunity adoption decisions that refer to the result of entrepreneurs rely on different criteria in deciding whether to adopt an opportunity for further development and implementation (Škerlavaj et al., 2014; Chan et al., 2018) remains largely unanswered in entrepreneurship but are central to understanding the process of business creation (Haynie et al., 2009).

Opportunity evaluation, an essential inflection point (Scheaf et al., 2019) is crucial for entrepreneurs to determine whether to further develop and exploit opportunities, switch to alternative opportunities, or give up entrepreneurial actions completely (Wood and McKinley, 2010; Gruber et al., 2015). Theoretically, the evaluation process from opportunity novelty to adoption is an integral part of opportunity evaluation. However, entrepreneurial scholars are more concerned with opportunity recognition and exploitation compared with opportunity evaluation (Wood and McKelvie, 2015). Meanwhile, the existing literature mentioning opportunity evaluation mainly emphasizes the effects of individual characteristics and their cognitive differences, such as gender (Gupta et al., 2013), role identities (Mathias and Williams, 2015), emotions (Welpe et al., 2012; Zhao and Xie, 2020), risk propensity (Keh et al., 2002), prototypes (Baron and Ensley, 2006), and analogy explanation (Uygur, 2017) as well as structural alignment (Grégoire and Shepherd, 2012), which has formed a growing research stream (Nicolau et al., 2009). The issue of how objective characteristics of opportunities influence individuals' opportunity adoption decisions is rarely discussed. In addition, novel opportunities usually lack sufficient and specific information because of unfamiliarity (Chan et al., 2018), which challenges the cognitive abilities of entrepreneurs (Ocasio, 1997) and increases the difficulty of adopting the most promising and favorable opportunity. It is unclear that which cognitive processes are available for entrepreneurs when they need to make adoption decisions for novel opportunities. Therefore, we aimed to explore the following question: How do entrepreneurs evaluate opportunity novelty to make adoption decisions?

Previous research has shown that differences in how decision-makers process information are affected by their interpretation of events, which in turn acts on their ultimate choices (Walsh, 1995). Construal level, the extent of people representing events from concrete to abstract (Trope and Liberman, 2003, 2010), plays an important role in interpreting objective information (Mount et al., 2021). Construal level theory (CLT) emphasizes the importance of an individual's understanding of the environment (Trope and Liberman, 2010). According to CLT, opportunity novelty can be interpreted differently depending on whether an entrepreneur uses a high-level or low-level construal, which may strengthen or weaken individuals' perceptions and judgments. Usually, individuals with high-level construals will form relatively abstract, coherent, and superordinate mental representations of events, focusing on why one performs them (Trope and Liberman, 2003, 2010). In contrast, individuals with low-level construal will form relatively concrete and contextualized mental representations of events, focusing on how one performs them (Trope and Liberman, 2003, 2010). However, literature on the effect of construal level on the evaluation process is still scarce. Therefore, we included construal levels into our study and explore whether the cognitive evaluation process, from opportunity novelty to adoption decision-making, would be shaped by an individual's construal level.

Against this backdrop, our paper, based on information processing theory and CLT, explores the cognitive evaluation process from opportunity novelty to opportunity adoption across an experimental method. We propose that opportunity novelty and construal level interact to influence opportunity adoption by changing entrepreneurs' perceptions. Specifically, creativity perception refers to the extent to which an opportunity is perceived subjectively to be novel and useful (Mount et al., 2021). And risk perception is defined as the subjective judgment of the amount of risk inherent in the situation (Allinson et al., 2000; Keh et al., 2002). According to CLT, we predict that creativity perception will be strengthened but risk perception will be weakened when an entrepreneur interprets a novel opportunity with a high-level construal, which emphasizes its superordinate and decontextualized features (Trope and Liberman, 2003, 2010) thereby stressing creativity perception and deemphasizing risk perception. On the contrary, creativity perception will be weakened but risk perception will be strengthened when an entrepreneur interprets a novel opportunity with a low-level construal, which emphasizes its subordinate and contextualized features (Trope and Liberman, 2003, 2010) thereby stressing risk perception and deemphasizing creativity perception. Ultimately, these processes will, in turn, influence opportunity adoption differently.

Our study makes several contributions. First, this paper, drawing upon information processing theory and CLT, adds to the literature on opportunity evaluation and improves our understanding of “how entrepreneurs evaluate an opportunity based on its objective characteristics” by providing empirical insights into the cognitive evaluation process from opportunity novelty to opportunity adoption, which is often ignored by entrepreneurial scholars (Haynie et al., 2009). We demonstrate that the novelty of opportunity is closely related to the subjective perception of entrepreneurs in terms of gains and losses, which, in turn, is associated with decisions of opportunity adoption. Second, our research contributes to the literature on CLT more broadly by introducing construal level to the process of entrepreneurship opportunity evaluation and positioning it as an essential cognitive variable, which provides us a better understanding of the fact that entrepreneurs' construal level interacts with opportunity novelty to shape their subjective perceptions and ultimately influence their decisions of opportunity adoption. Opportunity evaluation is a cognitive phenomenon (Krueger, 2000). The way how entrepreneurs process and interpret information, as everyone knows, plays a vital role in their responses to opportunities (Mount et al., 2021). Thus, this paper provides new empirical support for the role of construal level in entrepreneurial decisions and further responds to the call of unpacking the cognitive foundations of entrepreneurs' information processing by some scholars (Steinbach et al., 2019). Additionally, there are several implications for entrepreneurial practice and education as it related to intervention techniques to promote adoption decisions for novel opportunities from a cognitive perspective.



THEORY AND HYPOTHESES DEVELOPMENT


Information Processing Theory

Cognition is one of the significant approaches to distinguish entrepreneurs from other groups of people and explain how individuals make decisions (Das and Teng, 1997), which focuses on their preferred ways of collecting, processing, and evaluating information (Allinson et al., 2000). Indeed, opportunity evaluation is essentially an intensive cognitive process (Shepherd et al., 2007; Mount et al., 2021). Whether entrepreneurs represent external stimuli as actionable signals is related to the cognitive judgment generated by the process of opportunity evaluation (Autio et al., 2013). Such a cognitive phenomenon can help understand better why some people adopt and exploit opportunities while others do not (Shane and Venkataraman, 2000).

According to information processing theory, the cognitive process of an individual is essentially the process of information processing, which can be portrayed as a dynamic process in which information (what people see, hear, read, and think) is processed in multiple stages in the human mind (Ingram, 1984). Meanwhile, the process of objective information from perceived by individuals to transformed into their behaviors will be influenced by many factors. Personal cognitive factors can affect how perceivers process information (Zhou et al., 2017). Individuals' construal level, purely cognitive orientation (Fujita and Sasota, 2011), is one critical factor that can shape the evaluation process (Liberman and Förster, 2009; Mount et al., 2021). Construal level theory believes that people will cognitively represent (“construe”) objects at different levels ranging from concrete to abstract levels (Liberman and Trope, 2008; Trope and Liberman, 2010). The difference between concrete and abstract construals of objects has been of central importance in person perception research (Trope, 1986; Trope and Liberman, 2003). Individuals draw different perceptions and inferences for the same information due to multi-level construals (Trope and Liberman, 2003), which in turn affects their final decisions (Förster et al., 2004). Therefore, we suggest that interacting with opportunity novelty, construal level will join in shaping the opportunity evaluation process.

The human information processing model, as the most classic theoretical model of information processing theory, believes that individuals' cognition of objects and events originates from their perceptions and is ultimately output as behavioral responses (Atkinson and Shiffrin, 1968). In other words, individuals make decisions based on the perceptions of one target instead of its characteristics (Podoynitsyna et al., 2012). As such, drawing upon information processing theory, we propose that the evaluation of opportunity novelty is an information processing process during which entrepreneurs gain perceptions about novelty with different construal levels and then decide whether to adopt opportunities. However, under a rapidly changing and complex business environment with a large number of external stimuli, entrepreneurs often face tremendous challenges to filter out the most favorable novel opportunities (Chan et al., 2018). Thus, they may adopt shallow processing methods with simplified decision clues to search for the most valuable opportunities in the process of information processing due to the limited ability to process all stimuli in the environment (Piezunka and Dahlander, 2015).

Scholars assert that a novel opportunity may be associated with different perception concepts (Zhou et al., 2017). It may be associated with positive concepts such as “gain” or negative concepts such as “loss” (Gawronski and Bodenhausen, 2006). For example, entrepreneurs, depending on opportunity-specific attributes (Wood and Williams, 2014), pay more attention to potential return (Ardichvili et al., 2003), and loss (Keh et al., 2002; Foo, 2011). It means the content of entrepreneurs' perceptions for a novel opportunity encompasses both gain- and loss-side issues during they evaluate the worth of the opportunity and make final judgments. Accordingly, we identified creativity perception representing “gain-side” aspects and risk perception representing “loss-side” aspects in our study as key heuristic cues that guide entrepreneurs' opportunity adoption decisions, which can simplify the process of searching for the most favorable opportunity clues in a large amount of complex novel information with the least effort.

Specifically, entrepreneurship is essentially an act of creativity as the key to entrepreneurial opportunities involves introducing new means-ends relationships such as the creation of new products, new business models, or new technologies (Shane and Venkataraman, 2000). Thus, opportunity evaluation is future-focused, such that entrepreneurs have to evaluate potential competitive advantage and the firm's gains for the undeveloped opportunity (Haynie et al., 2009). As the engine of future business growth, creativity drives differentiation, and competitiveness (Zhou et al., 2017). Creativity implies distinctiveness and rarity (Porter, 1980), which can increase the possibility of future benefits (Choi and Shepherd, 2004). Generally, the more creative the opportunity, the greater the potential return (Wood and Williams, 2014). In a word, creativity, implying the potential value of the opportunity, provides significant gain-side advantages. Thus, we suggest that creativity perception is a vital heuristic cue representing “gain-side” aspects and the critical evaluation criterion when entrepreneurs evaluate opportunity novelty.

Meanwhile, risk is another critical element in various decision-making contexts for entrepreneurs (Forlani and Mullins, 2000). Consistent with previous literature, risk perception is a significant “loss-side” aspect of how entrepreneurs evaluate available opportunities (e.g., Shane and Venkataraman, 2000; Kim et al., 2010; Wood and Williams, 2014). Opportunity evaluation is future-oriented (Haynie et al., 2009), which causes entrepreneurs to make judgments and decisions under uncertain conditions (Allinson et al., 2000; Uygur, 2017). Uncertainty is usually accompanied by risk (Lin et al., 2019), and risk refers to the possibility that entrepreneurs successfully turn novel opportunities into new products/new services (Keh et al., 2002). Risk means the possibility of loss. Entrepreneurs who fail to start a business venture may suffer huge losses (Scheaf et al., 2019). Empirical evidence has demonstrated that risk perception plays an essential role in the decision to adopt an opportunity and start a venture (Keh et al., 2002). As such, we suggest that risk perception is a salient evaluative criterion of “loss-side” aspects that naturally comes to entrepreneurs' minds when they evaluate the novelty of opportunities. In summary, we presented our conceptual framework in Figure 1.


[image: Figure 1]
FIGURE 1. The conceptual framework.




The Interactive Effect of Opportunity Novelty and Entrepreneurs' Construal Level

Perceptions of creativity or risk are likely to be influenced by the interaction of objective opportunity novelty and subjective construal level as individuals can interpret the same object differently depending on a high-level or low-level construal (Trope and Liberman, 2010). High-level construals are associated with abstract information processing, whereas low-level construals are associated with concrete information processing (Trope and Liberman, 2010). Drawing on CLT, we argue that entrepreneurs will perceive more creativity and less risk in novel opportunities when they use a high-level construal compared with a low-level construal.

Entrepreneurs using high-level construals are future-oriented and pay more attention to abstract and broad information related to the valence of distal goals and profits (Trope and Liberman, 2003). The greater they are psychologically distant from an opportunity, the more likely they are to emphasize its creativity (Förster, 2009). Thus, entrepreneurs will perceive higher creativity that predicts future returns for a novel opportunity with a high-level construal. Meanwhile, entrepreneurs using a high-level construal may be less likely to experience uncertainty about novel opportunities as their mindsets fit the content under consideration (Mueller et al., 2014). Thus, they will perceive less risk. As the evidence showed by Berg (2016) in his study, it is opposite between creativity perception and risk perception for individuals when they evaluate a novel opportunity with the same level of construal.

Entrepreneurs using low-level construals, in contrast, are present-oriented and tend to focus on concrete and narrow information related to specific methods on how to achieve goals (Wiesenfeld et al., 2017). They pay more attention to current losses compared with future gains. New products or services generated from novel opportunities are often associated with lower market legitimacy and higher uncertainty because they deviate from existing products or services in the market (DiMaggio and Powell, 1983; Giachetti et al., 2017). Thus, entrepreneurs may perceive more uncertainty for novel opportunities (Mount et al., 2021), which in turn leads to more risk perception. Meanwhile, given that the more concrete processing orientation presents a mismatch with opportunity novelty, a low-level construal may lead to less creativity perception (Mueller et al., 2014). Indeed, prior research indicated that using a low-level construal to interpret novel events decreases individuals' creativity perception (Förster et al., 2004).

Thus, we predict the following:

Hypothesis 1: Opportunity novelty and construal level will interact to influence creativity perception such that the relationship will be more positive when construal level is high as compared to when construal level is low.

Hypothesis 2: Opportunity novelty and construal level will interact to influence risk perception such that the relationship will be more positive when construal level is low as compared to when construal level is high.



The Mediating Effect of Creativity Perception and Risk Perception

We further argued that entrepreneurs who perceive heightened creativity perception resulting from the interaction between opportunity novelty and high-level construal will be more likely to make decisions to adopt opportunities. In contrast, entrepreneurs who perceive heightened risk perception resulting from the interaction between opportunity novelty and low-level construal will be less likely to make decisions to adopt opportunities.

Literature on the resource-based view suggests that firms should choose valuable, rare, and inimitable resources to establish competitive advantages (Barney, 1991; Helfat and Peteraf, 2003). Creativity composed of novelty and usefulness (Mueller et al., 2018) usually means differentiation and potential profits (Woodman, 2008). Specifically, something new cannot be easily imitated and provides an entrepreneur with differentiation to generate and maintain competitive advantages (Rumelt, 1991). The novelty of creativity may also bring first-mover advantages (Liberman and Montgomery, 1988). Meanwhile, the usefulness of creativity guarantees that customer needs are better served and allows entrepreneurs to obtain potential economic benefits (Gruber et al., 2015). As such, entrepreneurs will be more optimistic about entrepreneurial success in the future and more likely to adopt novel opportunities when they perceive higher creativity for opportunity novelty with a high-level construal.

On the contrary, empirical evidence demonstrated that risk perception affects entrepreneurs' decisions about opportunity evaluation as it is associated with losses (Keh et al., 2002). Opportunity exploitation usually requires a large number of resources in terms of time, money, effort as well as social capital (Haynie et al., 2009). Once failed, entrepreneurs will suffer great losses in addition to potential returns (Foo, 2011; Scheaf et al., 2019). Fundamentally, risk perception captures the possibility of failure (Scheaf et al., 2019). As such, entrepreneurs will be less likely to adopt opportunities when they perceive higher risk for opportunity novelty with low-level construals.

In sum, combining these arguments with the proposed interactive effect of opportunity novelty and construal level on creativity perception (H1) as well as risk perception (H2), we predict the following:

Hypothesis 3: Creativity perception will mediate the interactive effect of opportunity novelty and construal level of entrepreneurs on opportunity adoption such that the indirect effect is more positively significant when construal level is high as compared to when construal level is low.

Hypothesis 4: Risk perception will mediate the interactive effect of opportunity novelty and construal level of entrepreneurs on opportunity adoption such that the indirect effect is more negatively significant when construal level is low as compared to when construal level is high.




METHODS


Participants and Procedure

To improve causal inferences, we designed an experiment with college student participants to test hypotheses 1, 2, 3, and 4. Following the common practice in prior literature of a similar nature, we use college students as our samples (e.g., Welpe et al., 2012; Gupta et al., 2013; Uygur, 2017). Several reasons why we choose student samples are as follows. First of all, compared with real entrepreneurs, it is convenient to access student samples, which ensures a sufficient sample size. Ideally, data for entrepreneurial research should be obtained from entrepreneurs or entrepreneurial teams (Kim et al., 2010). However, entrepreneurs or top-level executives in new ventures are usually less willing to respond to research invitations as they tend to work in a very time-restricted and high-stress environment (Cooper and Baglioni, 1988; Grichnik et al., 2010), so that it is tough to study such samples. Most importantly, previous research has shown that individual cognitive evaluation is fundamental by nature (Welpe et al., 2012). There are no differences between a student sample and a sample of entrepreneurs or the general population (Uygur, 2017). Our study aims to examine individuals' decision processes of opportunity adoption before starting ventures when they face novel opportunities. In other words, we focus on, rather than established entrepreneurs and entrepreneurial experience, the question of why and how people make judgments about whether to adopt novel opportunities or not. Therefore, for the antecedents of entrepreneurship, students are a good sample because individuals with higher education are more likely to become entrepreneurs (Shane and Venkataraman, 2000).

As such, we recruited 80 Chinese college students (55% female; Mage = 22.19, SD = 2.66) with 40 yuan (approximately $6) for each one to engage in the experiment. Each participant needed to evaluate four entrepreneurial opportunities (i.e., two higher novel opportunities vs. two lower novel opportunities). For the validity of the evaluation materials, we conducted a pilot study and identified four opportunities with different degrees of novelty that were suitable for our research purposes before the formal experiment.


Opportunity Manipulation

Given that our research samples were a group of college students, and most of their entrepreneurial projects focused on technical products, we decided to use technical products as opportunity evaluation materials. After a discussion, we selected six entrepreneurial products from the entries in National Undergraduate Entrepreneurship Competition. Subsequently, we showed these products to 184 non-overlapping student participants who were reselected from multiple universities (58.7% female; Mage = 24.55 years; SD = 6.09) and requested them to score the novelty of each technical product. According to these scores, we chose two higher novel opportunities and two lower novel opportunities as rating targets. In our study, we created dummy variables for opportunity novelty as (1) and opportunity normal as (0).

Based on the above manipulation, we utilized the in-group design method to test the four hypotheses. Specifically, 80 Chinese college students were required to imagine that they were the CEOs of a high-tech start-up company within the laboratory environment. Subsequently, the participants were shown the same material, which contained the description and a sketch of each product, and were asked to score by themselves each technological entrepreneurship opportunity separately from two aspects of creativity perception and risk perception. After evaluation was complete, participants were asked to describe their thoughts during the evaluation of entrepreneurial opportunities. Meanwhile, they needed to record their opportunity adoption intention, the personal propensity of risk aversion, and openness through well-established scales. In addition, they also provided details of demographics. Similar to this process, each participant needed to complete the evaluation of four products (two higher novel opportunities vs. two lower novel opportunities).




Measures

Our study measured dependent variable (i.e., opportunity adoption) and two mediators (i.e., creativity perception and risk perception) with well-established scales. We translated all English scales into Chinese using the double-back translation method (Brislin, 1980). Besides, we scored the moderator (i.e., construal level) using manual coding.


Dependent Variable: Opportunity Adoption

Using the three-item scale adapted from Lu et al. (2019), we asked all participants to score how they think about four products through three questions, including “if the opportunity is worthy of being further developed, transformed into a real product, and brought to the market.” The Cronbach's α was 0.93.



Mediators: Creativity Perception

We measured entrepreneurs' perceptions of creativity by using Lu et al.'s (2019) six-item scales. Each participant chose a rating ranging from strongly disagree (1) to strongly agree (7) on whether they perceive novelty and usefulness for each opportunity. The Cronbach's α was 0.86.



Risk Perception

We measured entrepreneurs' perceptions of risk by using Robert et al.'s (2009) six-item scales. Each participant scored each item as to how they perceived market risk or research and development risk for the opportunity with a seven-point Likert-type scale (1 = strongly disagree, 7 = strongly agree). The Cronbach's α was 0.85.



Moderator: Construal Level

We measured the participants' construal level based on three typical characteristics (i.e., abstraction, valence, and certainty) proposed by Magee et al. (2010). Specifically, after all participants completed the entrepreneurial opportunity evaluation, we asked each of them to recall the evaluation process and answer the following two questions: “What have you been thinking while evaluating the product?” and “Why would you consider these factors?” The researchers recorded the entire content of their answers. Next, aiming to ensure the objectivity of the measurement, two evaluators who did not know anything about the study were selected to code answers on a five-point scale to measure the three characteristics of construal level. We performed an interrater reliability test, and the results showed that ICC (3, 2) was 0.96 for abstraction, 0.94 for valence, and 0.93 for certainty based on the scoring scheme, which indicated high interrater agreement between two evaluators' scores. Ultimately, we averaged both the raters' scores on each of these three variables to measure the construal level.



Control Variables

Our study identified several key individual-level controls to exclude their interference. First, previous research has shown that openness in Big Five Personality Traits is most clearly linked with creativity (Feist, 1998; Hammond et al., 2011). This is because individuals with high openness usually have high imaginations for the same events and are more likely to engage in divergent thinking (McCrae, 1987), which may improve their creativity perception. Second, as a personality trait that determines willingness and propensity to take risks, the risk propensity of an individual is negatively related to his/her risk perception (Mandrik and Bao, 2005). Therefore, we included these two variables in the analysis to avoid their influence on creativity and risk perception by entrepreneurs. Additionally, we also collected the demographics of all participants such as gender, age, and education. However, we did not include them in our analysis because of fewer differences among all samples (Keh et al., 2002).




Analytic Strategy

Accounting for the nested nature of the data in our study, we used a hierarchical linear model (HLM) to test our hypotheses. Construal level and two controls (i.e., the openness of Big-Five and risk propensity) were level 2 as well as other variables were level 1. Additionally, given that all the measures of the dependent variable (i.e., opportunity adoption) and two mediators (i.e., creativity perception and risk perception) were self-reports, the common method variance and social desirability bias might pose threats for the hypothesis testing. Therefore, we perform Harman's single-factor test to get exploratory factor analysis on all items. The results show that the number of factors exceeding one reached five. And the variance explained by the first main factor was 24.98%, which does not account for 40% of the total variation (66.97%). In other words, there is no serious common method variance and will not bring a substantial impact to our study.




RESULTS

Table 1 summarizes the descriptive statistics and correlations among all variables included in our model analyses. The results show that opportunity novelty has a positive relation with creativity perception (r = 0.51, p < 0.01) and risk perception (r = 0.38, p < 0.01), respectively. Meanwhile, there is a positive relation between creativity perception and opportunity adoption (r = 0.46, p < 0.01) but a negative relation between risk perception and opportunity adoption (r = −0.20, p < 0.01). All of them provide the preliminary support for hypothesis testing.


Table 1. Descriptive statistics and correlations among all variables.
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We conducted HLM analyses to test the first hypothesis. Opportunity novelty was entered as the predictor at Level 1. To examine the moderating effect of construal level on the relation between opportunity novelty and creativity perception, we tested the interaction of construal level and opportunity novelty in the Level 1 model. Specifically, we first estimated a null model to examine the between-rater variability of the intercept and intraclass correlation coefficient (ICC1) for the dependent variable, creativity perception. The result showed that there was significant between-rater variance for creativity perception (intercept = 0.087, p < 0.05, ICC1 = 0.105). And after entering opportunity novelty in the model, we found that the random intercept and the random slope were significant (intercept = 0.265, p < 0.01, slope variance = 0.273, p < 0.1). Therefore, it was appropriate to use HLM to analyze our data and the results were displayed in Table 2. For creativity perception, the interaction between opportunity novelty and construal level was non-significant (γ = 0.264, p > 0.1). Hence, Hypothesis 1 was not supported.


Table 2. HLM results for the interactive effect of opportunity novelty and construal level on creativity perception.

[image: Table 2]

Likewise, we also ran HLM and the result of the second hypothesis was displayed in Table 3. We found that the interaction between opportunity novelty and construal level was negatively significant for risk perception (γ = −0.642, p < 0.05). To better demonstrate the interactive effect of construal level and opportunity novelty on risk perception, we conducted a simple slopes test as illustrated in Figure 2. The results revealed that the relationship between opportunity novelty and risk perception was more positively significant when entrepreneurs' construal level was low, whereas the positive effect was weaker when their construal level was high. Hence, Hypothesis 2 was supported.


Table 3. HLM results for the interactive effect of opportunity novelty and construal level on risk perception.
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FIGURE 2. The interactive effect of opportunity novelty and construal level on risk perception.


Subsequently, to test the third and fourth hypothesis, we conducted HLM again to examine the indirect effect in moderated mediation. The Level 1 predictor (opportunity novelty) was group-mean centered and the Level 2 variable (construal level) was grand-mean centered (Aguinis et al., 2013). The results (Tables 4, 5) indicated that the indirect effect of opportunity novelty on opportunity adoption via creativity perception was, respectively, significant when the construal level of entrepreneurs was high (γ = 0.738, 95%CI = [0.393, 1.082]) and low (γ = 0.445, 95%CI = [0.092, 0.798]). However, the difference between these indirect effects was not significant (Δ γ = 0.293, 95%CI = [−0.197, 0.782]). In other words, creativity perception of entrepreneurs mediated the relationship between opportunity novelty and opportunity adoption. But the moderated mediation effect on the relation between opportunity novelty and opportunity adoption was not significant. Hence, Hypothesis 3 was not supported.


Table 4. Results for the mediating effect of creativity perception on the relation between opportunity novelty and opportunity adoption.
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Table 5. Results for the moderated mediation.
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For the fourth hypothesis, the results (Tables 6, 7) showed that the indirect effect of opportunity novelty on opportunity adoption via risk perception was negatively significant when the construal level of entrepreneurs was high (γ = −0.202, 95% CI = [−0.353, −0.052]) and low (γ = −0.410, 95% CI = [−0.643, −0.176]). In addition, the difference between these indirect effects was also significant (Δ γ = 0.207, 95% CI = [0.003, 0.411]). Hence, Hypothesis 4 was supported.


Table 6. Results for the mediating effect of risk perception on the relation between opportunity novelty and opportunity adoption.
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Table 7. Results for the moderated mediation.
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DISCUSSION

Based on information processing theory and CLT, this paper constructs and examines the cognitive evaluation process from opportunity novelty to opportunity adoption. Through a situational experiment, we discover that opportunity novelty will interact with construal level to shape entrepreneurs' perceptions, which in turn affect decisions of opportunity adoption. Specifically, entrepreneurs using a low-level construal perceive higher risk for the opportunity novelty, which in turn decreases the probability of opportunity adoption. Meanwhile, we also find that opportunity novelty is positively related to creativity perception of entrepreneurs, which in turn increases the possibility of adopting this opportunity. However, it is not proven that there is an interactive effect of opportunity novelty and construal level between on creativity perception of entrepreneurs, which may be caused for several reasons as follows.

First, similar to the common practice in prior studies, creativity perception was measured in our study through two aspects of novelty and usefulness that are usually combined in a single construct (Mueller et al., 2018; Du et al., 2021). However, some evidence suggests that dimensions of novelty and usefulness are orthogonal (Litchfield, 2008), and perceptions of them are conflicting (e.g., Mueller et al., 2012; Berg, 2016) as they are motivated by opposing evaluative processes such that the more novel an opportunity, the more uncertainty exists about its usefulness (Miron-Spektor et al., 2011). High-level construal will increase entrepreneurs' novelty perception and decrease their usefulness perception (Mueller et al., 2014). As such, the effect of construal level on perceptions of novelty and usefulness may be offset by each other, which leads to the result that the moderating effect of construal level on the relation between opportunity novelty and creativity perception is insignificant. Meanwhile, the fact has been found by Sonenshein (2014) in his recent study that usefulness perception of any product is dynamic and complex as well as easily manipulated and changed, which suggests that usefulness perception for a novel opportunity may also be affected by other factors apart from construal level. Ultimately, there is no significance in the interactive effect of opportunity novelty and construal level on entrepreneurs' creativity perception due to the joint effect of other factors. Future research therefore can take time to investigate differences in the effect of construal level and other factors on two components of creativity perception—perceptions of novelty and usefulness—in the process of opportunity novelty evaluation.


Theoretical Contributions

Our study makes theoretical contributions to the existing research in several ways. First, this paper, building on information processing theory, contributes to the literature on opportunity evaluation by providing empirical evidence for the cognitive information processing process from opportunity novelty to opportunity adoption, which helps explain why some entrepreneurs reach different adoption decisions for the same opportunity novelty. Accurate evaluation of opportunity novelty is critical to entrepreneurial activity, which determines whether an individual adopts the novel opportunity to start a new business or the internal entrepreneurship in an established firm (Nicolau et al., 2009). In this study, we clarify the cognitive evaluation mechanisms between opportunity novelty and opportunity adoption based on information processing theory such that individuals' subjective perceptions of objects will influence their behavioral decisions. Our results indicate that the objective characteristic of opportunity, instead of directly affecting entrepreneurial opportunity adoption, interacts with construal level to shape entrepreneurs' perceptions in terms of gains and losses, which, in turn, influence their adoption decisions. Generally speaking, our findings directly responds to the longstanding call that “the basic process of opportunity evaluation has still been ignored” (Haynie et al., 2009) by further explaining why people have different perceptions of opportunity attraction and how they make decisions to adopt or reject novelty opportunities.

Second, our study further enriches the application contexts of CLT by introducing it combined with information processing theory to the field of entrepreneurship and identifying individuals' construal level as a critical factor in shaping the cognitive evaluation process of opportunity novelty. Opportunity evaluation is essentially a process of judgment based on cognition (Shepherd et al., 2007; Wood and McKelvie, 2015). According to information processing theory, opportunity evaluation is strongly affected by how entrepreneurs interpret information (Hambrick, 2007). Construal level theory includes the belief that individuals' construal levels can expand and contract their mental horizon by representing objects ranging from abstract to concrete (Trope and Liberman, 2003), which, in turn, affects their final judgments and decisions (Liberman et al., 2007; Trope and Liberman, 2010). Thus, positioning construal level as an essential information representation device in the process of opportunity novelty evaluation, we demonstrate that different levels of construal can shape the perceptions of entrepreneurs interacting with opportunity novelty, which in turn increases or decreases the probability of opportunity adoption. In summary, our results emphasize the usefulness of applying CLT to the opportunity evaluation process and may provide new perspectives for intervention techniques during opportunity novelty evaluation.

Third, it is worth noting that our paper, focusing on the novelty characteristic of opportunity, augments the literature on outcomes of novelty by analyzing the impact of novelty on adoption decisions. Existing entrepreneurial research mainly emphasizes the discovery, utilization, and results of opportunities and is less concerned with the nature of opportunities (McMullen et al., 2007), which hinders the development of opportunity theory to a certain extent. In fact, it is crucial to pay more attention to the characteristics of opportunity to understand the nature of opportunity evaluation (Mount et al., 2021), especially for opportunity novelty. Because as a typical characteristic of entrepreneurial opportunities, diverse degrees of opportunity novelty have differentiated value creating potential (Aldrich and Martinez, 2001), which is essential to the development of start-ups. As such, focusing on novelty characteristic, we add to the literature on outcomes of novelty by further clarifying how opportunity novelty affects opportunity adoption decisions.



Practical Implications

There are also some implications for entrepreneurship practice and education. First of all, entrepreneurs and investors can better understand the cognitive evaluation process from opportunity novelty to opportunity adoption through our study, which helps them effectively avoid cognitive biases when evaluating opportunity novelty. Specifically, people need to evaluate novel opportunities first to determine whether they are worthy of further action (Haynie et al., 2009; Wood and McKinley, 2010). Our results indicate that individuals' construal levels can, interacting with opportunity novelty, shape their perceptions of opportunity, which in turn leads to different judgments and decisions. Therefore, entrepreneurs and investors should be aware of their construal levels and consciously adjust them when evaluating opportunity novelty. For example, they should use a high-level construal to reduce their perceptions of risk and then increase the possibility of adopting novel opportunities in a business environment where novelty actions have to occur.

Second, firms can choose partners with different construal levels to develop their businesses according to our study. Specifically, the decision of whether to adopt a novel opportunity is usually made by the whole entrepreneurial team even though that entrepreneurs play a central role in entrepreneurial activities (West, 2007). The results underscore that even for opportunities with the same level of novelty, individuals using different levels of construal may generate multi-degrees of perceptions. An individual using a high-level construal perceives fewer perceptions of risk and is more likely to adopt the novel opportunity. That is to say, using a high-level construal can help entrepreneurs make decisions of opportunity adoption for high opportunity novelty. Thus, when faced with the challenge of developing or exploiting novel opportunities, firms should focus on choosing entrepreneurial partners or senior management members with high-level construals in a targeted manner to increase favorable decisions to adopt highly novel opportunities.

Third, entrepreneurial educators should consider further supplementing the cognitive management course of opportunity evaluation, which aims to enable potential entrepreneurs among students to understand the role of their subjective cognition in the process of evaluating characteristics of opportunities. Entrepreneurship plays a vital role in innovation vitality and economic growth for countries and regions (Ravenelle, 2019). Therefore, many government programs and University courses view entrepreneurship education as an important means of cultivating students' entrepreneurial spirit and stimulating their entrepreneurial potential (Tumasjan et al., 2013). Most entrepreneurial courses focus on entrepreneurial skills such as how to develop business plans and identify opportunities (Foo, 2011). In the future, courses about opportunity evaluation and proactive intervention techniques in entrepreneurship education should be included to help potential entrepreneurs make more accurate evaluations of novel opportunities, which is conducive to the establishment and development of new ventures.



Limitations and Future Research

A few limitations are worth noting in interpreting and citing the results of our study. First, our paper provided convincing empirical evidence for the cognitive evaluation process from opportunity novelty to opportunity adoption based on information processing theory and CLT. However, entrepreneurial opportunities also have other characteristics such as practicality and uniqueness (Baron and Markman, 2003). Entrepreneurs may adopt different cognitive processes when evaluating opportunities with different characteristics. Future research should explore the cognitive process of entrepreneurial opportunity evaluation from other opportunity characteristics to form a more comprehensive understanding of opportunity evaluation. Second, our research focuses on the individual level to explore the cognitive evaluation process of entrepreneurs to adopt novel opportunities. Indeed, such opportunity adoption decisions are sometimes made by collectives (Mount et al., 2021). Some scholars argue that groups may adopt different criteria when new opportunities are evaluated in different modes such as a sequential or parallel mode (Harvey and Kou, 2013). Therefore, future research should further examine how entrepreneurial teams make adoption decisions for novel opportunities and compare differences in the opportunity evaluation process between individual and group levels. Third, our research may include the challenge of external validity because we conducted an experiment instead of observing actual entrepreneurial behavior. The experimental settings do not fully reflect a natural decision-making environment (Aguinis and Bradley, 2014; Gruber et al., 2015). In our study, participants evaluated novel opportunities by imagining they were the CEOs of a high-tech start-up firm in a laboratory rather than in the actual business environment, which may have simplified the decision-making environment to a certain extent. We recommend that future research explore the cognitive process of an individual's opportunity evaluation in a natural environment.
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The present study aims to enrich the research on online entrepreneurship education, improve the level and ability of entrepreneurship services in China, and improve the overall success rate of entrepreneurship. Based on the technology acceptance model (TAM) proposed by researcher Davis, the study explores the application of TAM in online entrepreneurship education for new entrepreneurs. First, new entrepreneurs who are users of the online entrepreneurship education platform are selected as research objects, and then the influence of the four factors are studied, including perceived ease of use, perceived usefulness, classroom self-efficacy, and perceived external control. Finally, the hypothesis proposed is tested. Results show that online entrepreneurship education influences the perceived ease of use of the user and perceived credibility: the quality of the online entrepreneurship education has a positive impact on the user's perceived usefulness, interactivity has a positive influence on perceived ease of use and perceived usefulness, and interactivity positively influences the perceived ease of use of the user and perceived credibility. Perceived usefulness, perceived ease of use, and perceived credibility have a positive impact on the behavioral intention of the users. The proposed TAM provides some technical and theoretical support for the application of TAM in online entrepreneurship education for new entrepreneurs.

Keywords: technology acceptance model, online education, entrepreneur, innovation and entrepreneurship, self-efficacy and perceived usefulness


INTRODUCTION

The development of online education is often hindered by the inconsistency of educational theories and the current technological level. Online education, as a new and innovative educational model, is easily influenced by educational concepts, the understanding of people, the external environment, and network technologies, which are impossible to be fully understood under a single network environment. Accordingly, the technology acceptance model (TAM) is introduced in online entrepreneurship education for new entrepreneurs, and its influence is specifically discussed (Liu and Yang, 2018; Qian et al., 2018).

Here, several innovation points are brought in the current research. First, the domestic research on the perception of online entrepreneurship education platforms is enriched. Entrepreneurship education is a relatively new concept, and the rapid development of online entrepreneurship education platforms has also provided a different research dimension, research of which is still in its primary stage, focusing on the qualitative analysis of the status and the problems in this field (Han, 2020; Racero et al., 2020). Under this research background, new entrepreneurs are reluctant to participate in online entrepreneurship education, so more subjective influencing factors are proposed here to analyze their influence on the use of online entrepreneurship education platforms for new entrepreneurs. As a result, the theoretical mechanism of the influence on use willingness is revealed. Second, the research on the acceptance of online entrepreneurship education platforms is explored from the perspective of new entrepreneurs (Siyal et al., 2021).

It has been argued that online entrepreneurship education can well promote entrepreneurial success by providing resources, information, and knowledge for new entrepreneurs, thereby helping them identify and seize business opportunities, which makes up for the imperfections of the entrepreneurial system, forming a more integral entrepreneurial network. Meanwhile, most recent studies on online entrepreneurship education are conducted from an overall perspective, with few studies on the entrepreneurial network. Therefore, the current research can provide a reference for the development and improvement of the online innovation and entrepreneurship industry and support for the establishment of comprehensive entrepreneurial networks. Here, TAM is introduced as a new online entrepreneurship education model, providing a fresh perspective on the study of online entrepreneurship education problems. Then, a questionnaire survey (QS) is designed based on the theory of TAM and used for quantitative analysis for the influencing factors of the new online entrepreneurship education model. The QS results show that the proposal has certain practical significance for the cultivation and sustainable development of innovation and entrepreneurship projects and incubation bases.



RELATED WORK

There are plenty of studies on TAM. Bhattacharyya et al. (2020) used TAM to evaluate the use of e-learning as a learning medium. Specifically, the acceptance of e-learning was evaluated as a learning medium among students majoring in Accounting and Information engineering. The samples included 60 Accounting and Information engineering students who used e-learning in the course of university. Data were collected through QS, including 30 questions, and analyzed by regression method. The test results showed that the students had a good motivation in using e-learning as a learning medium. For Accounting students, utility perception affected the motivation of students on using e-learning. Dewi and Kharisma (2020) used the model to study the factors affecting the interest of the public in watching TV sermons on the Internet. The simulation results proved the feasibility of the application of Internet TV, which had a positive impact on the actual application and the actual behaviors of the system. Accordingly, the feasibility of Internet TV broadcasting was 90.1%. Handani et al. (2020) evaluated the influence of augmented reality technology and game music on players from five evaluation indexes: the ease to use, the benefits of use, the attitude toward use, the willingness of players, and player awareness. According to the results of validation and implementation, all components in shared validation were effective and reliable. The player had a good perception of these five indexes, and the highest score was 4.10, which was involved in the ease to use and their attitude toward use. Liu et al. (2020) applied the TAM to explore the willingness of consumers and use patterns by analyzing the background information, then exploring the relationship between variables, and verifying the reliability of the measurement model using search engine marketing (SEM). The results showed that the perceived utility of users had a positive impact on the usefulness of the product, their intention to use, their curiosity, and their willingness to use. Social support also had a positive impact on the willingness of users to use a wearable device, whereas perceived curiosity had no positive effect on the willingness to use. Deng and Yuan (2020) combined TAM with social capital theory to explore the sustainable willingness of passive users. The data are collected through an online QS to test the hypotheses, and a structural equation model was used for data analysis. The findings read: trust and reciprocity played a significant and direct positive role in the persistent intention of passive users. Sharing contributed a lot to the continuous intention of passive users through trust and reciprocity. Furthermore, the usefulness and the ease to use indirectly affect the continuous willingness of passive users through shared vision, trust, and reciprocity. In summary, the application of TAM is spreading quickly (Deng et al., 2021). Based on the TAM theory, there are many achievements in the fields of online learning, systems, banking, and health. With the continuous development of the Internet, TAM is gradually evolved from enterprise systems to mobile businesses.



TAM AND ONLINE ENTREPRENEURSHIP EDUCATION FOR NEW ENTREPRENEURS


Overview of TAM

The technology acceptance model is proposed in the 1980s based on social psychology theory by studying the relationship between cognitive, emotional factors, and technology application. The model is widely used in the fields of information technology. The working principle is studying the influence of technology use on the belief, attitude, and intention of users based on external observation variables. TAM is composed of four basic elements: (1) user behavior that is the actual operation behavior of the users to the new technology; (2) behavioral intention refers to the willingness of users to try new technologies; (3) perceived usefulness is the subjective understanding of users for the utility of the newly adopted technology; and (4) perceived ease of use is the degree of effort that the technology users make use of new technologies (Tambun et al., 2020).

The mathematical model of TAM is expressed as in Equations (1)–(3).
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In Equations (1)–(3), B, A, U, and E represent user behavior, behavioral intention, perceived usefulness, and perceived ease of use, respectively.

Equation (2) shows that both perceived usefulness and perceived ease of use in the TAM model are subjective concepts, and they involve many aspects apart from information technology. Therefore, perceived usefulness and perceived ease of use determine the intention of users through their attitudes (Martasubrata and Priyadi, 2020; Syarwani and Ermansyah, 2020). Furthermore, behavioral intention is influenced both by the attitudes of users and the usefulness of the technology. TAM regards the intention of users as the most direct manifestation of user behavior. Furthermore, TAM points out that perceived usefulness is directly affected by perceived ease of use, that is, if the technology is easier to use, users can feel its usefulness (Korry, 2020; Pibriana, 2020; Ranugalih et al., 2020). In online education, the characteristics of online teaching system, teaching methods, teachers, and the difference between students are the factors that cause the understanding of the usefulness and simplicity of the technology, and then affect the attitude and intention of users toward information technology use, and ultimately, determine the actual use effect of online education (Mardhiyah et al., 2021). The TAM theory can be expressed as in Figure 1.
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FIGURE 1. Technology acceptance model (TAM) theory.


The TAM theory suggests that both the ease to use and the usefulness of technology affect the behavioral intention, thereby affecting the final user experience. Some researchers point out that the attitude is the response obtained through learning and experience, and the ease to use of the technology and the understanding of usefulness can be strengthened through learning, thus changing the attitudes of users (Chen, 2019; Mulyono et al., 2020; Mooya and Phiri, 2021). Therefore, the psychological factors can transmit the influence of the external environment on the new technology, and external parameters do not directly affect the use intention and behavior. The influence mainly comes from the inner understanding and attitudes of the user (Sipayung et al., 2020; Sugeng et al., 2020; Liu and Chen, 2021).



Online Entrepreneurship Education for New Entrepreneurs

Online education is a learning model based on network technology, which is the integration of network technology with educational reform. It breaks through the rigid teaching model, widens the channel of offline teaching, and further optimizes the teaching resources (Fanuel, 2020). Online education has various forms and platforms, tailoring for people from all walks of life (Mousa et al., 2020; Musyaffi and Kayati, 2020; Wu and Song, 2020). Generally, the education model based on network technology can greatly stimulate learning interests, improve the quality of personalized education, and help cultivate comprehensive talents (Wu et al., 2020). Most significantly, innovation and entrepreneurship education can train innovative and entrepreneurial talents and improve their innovation awareness (Pelupessy and Yanuar, 2020), which is the key to innovation and entrepreneurship courses (Dixit and Prakash, 2018; Ikhsan, 2020). Meanwhile, innovation and entrepreneurship education are responsible for cultivating talents with innovative and entrepreneurial abilities. Therefore, the innovation and entrepreneurship education should be designed for diversified entrepreneurial groups and cultivate their innovative thinking and entrepreneurial ability in all stages (Sukoraharjo and Pardede, 2018; Surahmat and Tenggono, 2018; Verma et al., 2018).



Research Methods

Here, several methods are used together, including the literature review, QS, mathematical method, and statistical analysis.


Literature Review

The relevant literature is read and analyzed in detail, and the results and shortcomings of previous studies are summarized to find the research entry point and theoretical support.



QS

Fifty new entrepreneurs in Xi'an are first selected for a trial QS, and then a formal QS is conducted from September 2020 to December 2020. Totally, 150 QSs are issued during the formal survey.



Statistical Analysis

SPSS was founded in 1968 with its headquarters in Chicago. The SPSS 25.0 statistical analysis software is used to verify the reliability and validity of the QS, and the corresponding structural equation model is established. Then, the structural equation model is verified, and the conclusions are obtained.




Model Construction and QS Design

According to the above analysis, perceived usefulness and perceived ease of use are affected by individual differences, system characteristics, social influence, and convenience (Alzubi et al., 2018; Ikram et al., 2018; Latifah et al., 2021), in which personality or demographic characteristics are individual differences, and they have a certain impact on the level of perceived usefulness and perceived ease of use (Amiruddin et al., 2021; Hong et al., 2021; Larue and Watling, 2021). Social impact refers to the degree of perception of an individual on the system under the guidance of social processes and mechanisms. Convenience refers to the support and helps for people to use the system. The technical roadmap can be expressed in Figure 2.


[image: Figure 2]
FIGURE 2. Technical roadmap.


Based on the theoretical basis of the TAM, the research model is proposed, as shown in Figure 3.


[image: Figure 3]
FIGURE 3. Research model of the intention of users.


Based on the theoretical basis and the characteristics of online entrepreneurship education in Figure 3, the research hypotheses proposed are as follows: H1: The understanding of entrepreneurs on the usefulness of online education is positively correlated with its usefulness. H2: The understanding of entrepreneurs on the usefulness of online education is positively correlated with the attitudes of students toward the use of online education. H3: The understanding of entrepreneurs on the ease of use of online education is positively correlated with the attitudes of students toward the use of online education. H4: There is a positive correlation between the attitude and behavioral intention of an entrepreneur. H5: The understanding of entrepreneurs on the usefulness of online education is positively correlated with their behavioral intention. H6: There is a positive correlation between the behavioral intention of entrepreneurs and their behavior. After the research model and hypotheses are decided, the scale and QS are designed. Literature research is used to determine the scale, and the description of relevant researchers on the variables is referred to set the questions.

The QS is designed with three parts. The first part is to measure the characteristics of online education platforms. The second part is to measure the perception of new entrepreneurs, which includes perceived usefulness, perceived ease of use, and perceived credibility. The third part is personal information, which is put in the end to reduce the interference of personal information on subjective variables and improve the authenticity of the research (Table 1).


Table 1. Questionnaire.

[image: Table 1]

The QS is conducted on 50 new entrepreneurs from July 1, 2020, to August 1, 2020, and the SPSS 25.0 statistical analysis software is used to test the reliability and validity of the data. The results of the SPSS 25.0 software analysis show that the Cronbach's alpha values of the variables are >0.8, and the Kaiser–Meyer–Olkin (KMO) test values are >0.7. This shows that the designed QS is correct and effective, and the QS can be issued on a large scale. After the correctness of the QS is verified, abundant QSs are issued immediately. From September 2020 to December 2020, QSs are issued and distributed among 150 new entrepreneurs. Totally, 150 QSs are distributed, and 145 valid QSs are recovered, with an effective recovery rate of 96.7%. Afterward, Cronbach's alpha coefficient is used to test the reliability of the QS.

Figure 4 shows the statistical results of the personal characteristics of the experimental subjects.


[image: Figure 4]
FIGURE 4. Statistical results of personal characteristics of subjects. (A) Gender. (B) Age. (C) Education. (D) Entrepreneurship period.


Figure 4A shows that the proportion of men is 68.97%, and that of women is 31.03% in the QS. In terms of physical strength, men are more advantageous than women, and they are more suitable for entrepreneurship. Given the particular role of entrepreneurs, men probably are more than women. Thus, QS results are reasonable. Figure 4B indicates that the age range of subjects is from 20 to 40 years old. This shows that entrepreneurs need a certain theoretical basis for entrepreneurship, which is subject to leadership. People aged between 20 and 40 years are the most energetic groups, and they are also the main force of entrepreneurship. Figure 4C reveals that there are fewer entrepreneurs with low educational backgrounds. On the one hand, those with a low educational background often do not have the conditions to start a business; on the other hand, most entrepreneurial opportunities fall with high-tech industries, so it is difficult for entrepreneurs with a low educational background to develop in this field. Figure 4D suggests that the majority of entrepreneurs have started their businesses over 5 years on the entrepreneur service platform.




DATA TEST AND ANALYSIS


Analysis of QS Results

The results of the QS are shown in Figure 5.


[image: Figure 5]
FIGURE 5. Results of questionnaire analysis. (A) Perceived usefulness. (B) Perceived ease of use. (C) Self-efficacy of the online classroom. (D) Perceived external control.


Figure 5 indicates that the sample data conform to the normal distribution, and the number of samples is sufficient, which can be used for the establishment of a structural equation model and fitting analysis. Furthermore, the proportion of female subjects is high, but overall, the samples are representative. The data reliability and validity prove that the QS is feasible, meets the premise of structural equation model validation, and complies with the standard of data analysis and empirical test.



Reliability and Validity of the QS

The reliability of each measurement item in the QS is tested. The Cronbach's alpha coefficient and significance index (Sig.) values of the reliability test are shown in Figure 6.


[image: Figure 6]
FIGURE 6. Reliability test results of the QS.


Figure 6 demonstrates that the designed QS is more reasonable and reliable, which meets the standard of reliability test. The Cronbach's alpha coefficient is 0.922, and the Sig. value is 0.000. The test results show that the internal consistency, reliability, and repeatability of internal measurement items are good. The QS is reliable.

The KMO sample is used to test whether the sample can carry out factor analysis. The KMO values of each variable in the QS and the statistical results of the Bartlett sphere test are shown in Figure 7.


[image: Figure 7]
FIGURE 7. KMO test of the whole QS.


The KMO values of perceived ease of use, perceived usefulness, online classroom self-efficacy, and perceived external control are 0.748, 0.730, 0.725, and 0.744, respectively. The Chi-square values of perceived ease of use are 536.213, perceived usefulness is 462.512, self-efficacy is 289.112, and perceived external control is 483.112. Overall, the KMO test values of each variable in the QS are >0.7, all Sig. values are 0, and the chi-square of the spherical test is >200. This shows that the variables in the QS are suitable for the factor analysis.



Factor Analysis Results

The results of Analysis of Moment Structures (AMOS) modeling are shown in Figure 8.


[image: Figure 8]
FIGURE 8. The structure equation of the model.


A better structure validity indicates that there is a high correlation between different measures under the same construction, whereas a better discriminant validity means that there is a low correlation between measures under different constructions. The quality of aggregate validity and discriminant validity affects the accuracy of the QS. Therefore, the data analysis software is used to extract the principal analysis factors in the data, measure the individual factor load, and extract multiple factors. The factor analysis results are shown in Figure 9.


[image: Figure 9]
FIGURE 9. Factor analysis. (A) Perceived usefulness and perceived ease of use. (B) Self-efficacy, perception, and external control of the online classroom.


Figure 9 shows that the observed values of the same variable in the observation scale have the highest load on the same factor, and the observed variables are closely related to the load. The highest load of the three observation variables of perceived usefulness is in the first factor. The highest load of the three observation variables of perceived ease of use is in the sixth factor. The highest load of the three observation variables of self-efficacy is in the seventh factor. The highest load of the three observation variables of perceived external control is in the ninth factor. All the highest factor loads exceed 0.7. The perceived credibility has no significant direct impact on perceived usefulness, whereas it has no significant direct impact on the perceived ease of use. In short, the results of the analysis are consistent with the hypotheses. The proposed model is correct and effective.

According to the hypotheses, and the test results of the reliability and validity of the QS samples, the structural equation model is constructed in the AMOS software. Amos 22.0 is a part of IBM SPSS 22 series. It is a professional graphical modeling tool created by IBM, IBM, the international business machine company, founded in the United States in 1914. Three regression models are used to test five hypotheses. The first regression model tests hypothesis H1: the independent variable is perceived ease of use, and the dependent variable is perceived usefulness. The second regression model verifies H2 and H3: the independent variables are perceived ease of use and perceived usefulness, and the dependent variable is the attitude toward the use. The third proves H4 and H5: perceived usefulness and the attitude toward use are independent variables, and use intention is the dependent variable. The model test results are as follows:

1. In the first test model of hypothesis H1, the regression equation of the relationship between perceived ease of use and perceived usefulness has a small decision coefficient. The values are F = 23.11 and p < 0.005, which indicates that H1 is proved.

2. In the test of H2 and H3, the coefficient of regression equation about the relationship between perceived ease of use and attitude toward use in the H2 hypothesis is little. The results of the test are F = 120.11 and p < 0.005. The variance inflation factor (VIF) = 2.103 is far less than the threshold, which implies that the equation does not have multicollinearity. In the H3 hypothesis, the coefficient of regression equation between perceived usefulness and attitude toward use is little, but F = 51.22, p < 0.01, and VIF = 2.14 show that H2 and H3 are supported.

3. In the test of H4, H5, and H6, the results show that perceived usefulness is positively correlated with behavioral intention, and the attitude toward use is positively correlated with behavioral intention. According to the statistical data, H4 and H5 are confirmed.




DISCUSSION AND SUGGESTIONS

Two conclusions are drawn:

1. Ease of use and usefulness are two important factors that affect the acceptance and use of online entrepreneurship education platforms by new entrepreneurs. Although the average age of new entrepreneurs decreases and the application ability of computers is improved, its ease of use is still a decisive factor for new entrepreneurs to accept and use teaching software.

2. Usefulness and ease of use, and the attitude toward online entrepreneurship education platforms and behavioral intention of new entrepreneurs, should become important reference factors in the evaluation and selection of teaching software. How to know and master the views of new entrepreneurs on an online entrepreneurship education platform becomes an essential job that the Research and Development (R&D) department of an online entrepreneurship education platform needs to pay attention to.



CONCLUSIONS

In this study, the use intention model of new entrepreneurs is implemented in online innovation and entrepreneurship education classrooms based on the TAM theoretical framework. The model takes perceived usefulness, perceived ease of use, classroom self-efficacy, and perceived external control as the intermediate variables, and uses intention as the dependent variable. The corresponding hypotheses are put forward, and the influence mechanism of the intention of new entrepreneurs for online innovation and entrepreneurship education is revealed. The results prove the validity of the proposed hypotheses. The external variables on the platform will have different degrees of influence on the user perception. The construction of the online education platform will have a direct impact on the perceived ease of use and perceived credibility of users. The quality of online education courses will have a direct impact on the perceived usefulness. Interactivity has a certain influence on perceived ease of use and perceived usefulness, and there is a mutual influence between user perceptions (perceived ease of use and perceived usefulness).

There are three drawbacks: first, the original TAM is developed for the corporate computer software system, which is adjusted here for the online entrepreneurship education curriculum platform, and the influence factor of use intention is not fully considered. The second point is the limitation of the QS samples. Most recruited new entrepreneurs are concentrated in Shaanxi, this regional limitation may have a certain influence on the research conclusion. The third point is that the mutual relationship among various factors has not been fully verified. The structural equation model is used to verify the validity and reliability of the theoretical model. The hypothesized path relationship has not presented a detailed description of the potential path relationships of various variables. In the future, the application orientation of the proposed model is to provide customized services for new entrepreneurs based on the basic information analysis of users, user behavior statistics, and big data analysis technology, and meet more personalized user needs. Personalization of service can provide the correct service content based on the user needs and the right service direction. Thus, according to the needs of entrepreneurs, “one-to-one” guidance can be adopted to provide entrepreneurs with consultation and planned services.
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Innovation is the primary driving force behind the development of China as a modern economic power. This study examines the impact of paternalistic leadership on innovation, proposing a theoretical model using the three dimensions of paternalistic leadership (i.e., benevolence, morality, and authoritarianism) as independent variables, constructive deviance as a mediating variable, and innovation performance as the dependent variable. Empirical results showed that benevolent and moral leadership has a positive impact on innovation performance while authoritarian leadership has a negative impact. Constructive deviance by employees has a positive impact on innovation performance. Benevolent and moral leadership has a positive impact on the constructive deviance of employees, while authoritarian leadership has a negative impact on constructive deviance. In addition, benevolent and moral leadership has a positive impact on innovation performance through the constructive deviance of employees, while the impact of authoritarian leadership is negative. In practice, leaders should recognize that constructive deviance is a double-edged sword and guide employees to engage in reasonable constructive deviant behavior, thereby creating sound organizational environments to foster innovation, eliminate barriers, and benefit from the positive impact of the constructive deviance of employees to enhance innovation performance.
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INTRODUCTION

The modern development of China is driven by innovation. Some scholars hold that the individual innovation of employees is the source of enterprise innovation and is also the fundamental motivating force and foundation for improving enterprise innovation performance (Li et al., 2013). Knowledge workers are the most active core resources in the enterprise technological innovation system. Therefore, how to give full play to the creativity of knowledge workers and improve their innovation performance is becoming an increasingly critical concern. Leadership is also a core enterprise component and has an important influence on innovation and organizational performance (Ma and Zhang, 2018). Different management styles may have entirely different effects. With the growing emphasis on localization in management, paternalistic leadership has emerged as a management style characteristic of East Asian societies and contrasts with Western practices (Wu and Zhang, 2018). Paternalistic managers are influenced by traditional Chinese cultural concepts that reflect “mixed characteristics” involving authoritarian leadership, benevolent leadership, and moral leadership (Lin and Zhuang, 2014). Therefore, Western leadership theories cannot fully explain the leadership style and behavior of Chinese enterprises or their impact on innovation performance.

Employee deviance initially referred to destructive behavior that intentionally violates organization rules. However, the current view is more complex, with employee deviant behavior noticed as having both positive and negative impacts. Not all deviant behavior will damage the interests of an organization, and constructive deviant behavior may positively impact organizational innovation (Narayanan and Murphy, 2017). Constructive deviant behavior is an out-of-role behavior in which employees take the initiative to violate organizational norms to promote the interests of the organization (Kura et al., 2016). Although this kind of behavior deviates from organizational norms, it adheres to the moral standards of the organization and benefits the organization. By flexibly interpreting or following the organizational rules, employees can engage in innovative behavior (Mertens et al., 2016). Especially under more complex and unpredictable conditions, employees may follow the principles of the organization while still actively deviating from inappropriate organizational norms to promote the healthy development of the organization.



LITERATURE REVIEW


Social Exchange Theory

The social exchange theory was first proposed by Homans (1958). He pointed out that all human behaviors are exchange behaviors, such as material exchange and nonmaterial exchange, seeking to satisfy their needs and trying to achieve pay and return equivalence (Homans, 1958). Blau (1964) revised and developed the social exchange theory, pointing out that individuals engage in social interaction to maintain positive relationships, which are required to achieve reciprocity and promote the development of social exchange behavior. Blau divided exchange behavior into the economic exchange and social exchange, where the former is based on the exchange of interests, and the latter is based on the long-term mutually beneficial relationships and in-depth mutual trust. The social exchange theory provides an important theoretical basis for the proposed relationship among paternalistic leadership, the constructive deviance of employees, and innovation behavior. The constructive deviance of an employee will be influenced by interaction with others, and the close relationships between leaders and subordinates would result from employees feeling inspired by the benevolence and impartiality of leaders, forming a high-quality hierarchical exchange relationship. Employees are more willing to follow the leaders they find to be sympathetic, which will improve work engagement and promote exchange balance. This is beneficial to maintain the long-term sustainable mutually beneficial relationships between leaders and employees.



Patriarchal Leadership Style and Innovation Performance

Farh and Cheng (2000) proposed the paternalistic leadership theory, noting that paternalistic leadership not only involves tolerance, love, justice, and integrity but also entails strict discipline and authority. They further added morality to the original two paternalistic leadership style dimensions of benevolence and authority. Farh and Cheng (2000) pointed out that subordinates feel grateful to benevolent leaders and respect moral leaders but feel obedience to and awe for authoritarian leadership. That is, different leadership styles lead to different reactions among subordinates, which is also the basis of analyzing the effectiveness of paternalistic leadership style.

Benevolent leaders are always solicitous to their subordinates, providing them with necessary resources and maintaining a close association with them (Huang et al., 2014). Benevolent leaders can not only increase the work enthusiasm of their subordinates but also stimulate them to provide positive opinions for decision-making (Lin and Zhuang, 2014). Moral leadership reflects excellent personal cultivation and integrity, and moral leaders set a good example for subordinates, make clear distinctions between public and private interests, and provide emphasized fairness and justice in decision-making, to maximize their credence and respect. Conversely, authoritarian leaders focus more on hierarchy, normally relying on institutional or personal authority to suppress subordinates, which will reduce the organizational identification and work enthusiasm of workers and will hinder innovation performance (Liu et al., 2017). Thus, this study proposes the following hypotheses:

H1: Benevolent leadership has a significant positive impact on innovation performance.

H2: Moral leadership has a significant positive impact on innovation performance.

H3: Authoritarian leadership has a negative impact on innovation performance.



Constructive Deviance of Employees and Innovation Performance

The definition suggested by Galperin (2012) of constructive deviance holds that employees voluntarily violate organizational norms to promote the wellbeing of the organization. Constructive deviant behavior includes violating formal and nonformal regulations. Individual innovation performance refers to employees consciously creating, introducing, and applying new ideas and methods to achieve innovative work (Janssen and Van Yperen, 2004). Constructive deviant behavior means that employees need to break outdated organizational rules to improve organizational wellbeing. This type of behavior requires a creative mindset and can enhance individual innovation performance (Wang et al., 2018).

While workers may obey various rules and regulations to ensure overall normal operations, conforming to conventional practices and conventional ways of thinking may limit the implementation of pioneering ideas and innovative approaches. Constructive deviance means that employees need to break from outdated organizational rules and adopt new processes and norms for improving organizational value creation, thus enhancing motivation for organizational change and innovation (Kim and Choi, 2018). Constructive deviant behavior helps employees find benefits through exploring new possibilities. According to resource conservation theory, individuals seek to protect their access to resources. To maintain the exploratory advantage and obtain more resources, employees who implement constructive deviant behavior are often willing to attempt innovative ideas that can lead to improved innovation performance (Malik and Lenka, 2019). Wang et al. (2018) also pointed out that constructive deviant behavior can bring explorative advantages to implementers in some important fields. Constructive deviant behavior assists individuals in obtaining sufficient information and resources, develops divergent thinking, and adopts new ideas and practices, thus, further enhancing innovation performance. In addition, employees who carry out constructive deviant behaviors are regarded as change agents. These people actively share resources, establish trust relationships with other team members, and secure their supports for innovation (Cohen and Ehrlich, 2019). These supportive emotional resources from colleagues help to improve individual innovation performance.

H4: Constructive deviance of employees has a positive impact on innovation performance.



Patriarchal Leadership Style and Constructive Deviance

While leaders have a certain degree of authority, their behaviors are subject to the expectations of organizational norms of employees and are easily observed and imitated by employees (Sheng and Yuxin, 2018). Thus, different leadership styles have different impacts on the innovative behavior of employees. Based on the social identity theory, this study discusses the impact of paternalistic leadership on deviant innovation behavior in Chinese organizations. Constructive deviant behavior refers to employees violating the organizational rules and regulations, seeking to improve the organizational wellbeing. The social identity theory examines harmonious relationships between employees and the organization, staff believe that their values, ideas, and practices within the organization are recognized as unique and positive, and these positive cognitions will encourage employees to engage in deviant innovation behavior.

Moral leadership refers to a set of behaviors that remain a good example for employees, clearly distinguish between public and private interests, and emphasize fairness and justice, resulting in the enthusiasm of employees being closely related to the moral conduct of their leaders (Cheng et al., 2004). Constructive deviant behavior entails employees violating organizational norms and regulations out of the belief that such behavior will ultimately benefit the organizational wellbeing. Based on the social identity theory, the self-perceptions, emotions, and behavior of employees are affected by organizational norms, examples, and views. An in-depth understanding of organizational goals and values will encourage the deviant innovation behavior of employees, by which they seek not only to benefit the organization but also to achieve personal goals.

To a certain extent, the centralization of authoritarian leadership results in decision-making based on personal judgment or preference instead of organizational system and rules, resulting in an unequal atmosphere within the organization (Zhang et al., 2018). The long-term centralization of authority and inequality will create an authoritarian environment (Ma and Zhang, 2018) in which the innovative ideas of employees are rejected by their leadership. This type of leadership actively discourages violations of organizational rules and regulations and thus deviant innovation behavior. Therefore, this study speculates that constructive deviant behavior is less likely to occur under authoritarian leadership:

H5: Benevolent leadership has a significant positive impact on constructive deviance.

H6: Moral leadership has a significant positive impact on constructive deviance.

H7: Authoritarian leadership has a significant negative impact on constructive deviance.



The Mediating Role of Constructive Deviance

To ensure their authority, authoritarian leaders studiously maintain distance from employees and will avoid close exchanges with their subordinates, resulting in employees feeling a lack of psychological security or positive attitudes toward initiating innovation and team cooperation. The tolerance and support of benevolent leadership create a free atmosphere that supports subordinates, optimizing work results and efficiency, with leaders sharing with and learning from team members. Moral leaders rely on their charisma to influence and educate employees, encouraging them to fully identify with the organizational values and enhancing team cohesion and cooperation. Such leaders consider the psychological state of their employees, encouraging them to express their ideas and providing work resources and feedback, giving employees a strong sense of organizational attachment. The social exchange theory suggests that employees with a high organizational attachment will proactively maintain the interests of the organization, even if doing so requires actions that deviate from established norms (Li and Liu, 2014). Ming and Wenquan (2013) pointed out that leaders who treat employees favorably will arouse a strong sense of mission and responsibility toward the leaders and organization. This positive self-cognition may cause employees to engage in deviant behavior as a means of benefitting the organization. According to the active motivation model proposed by Parker et al. (2010), leadership style is an important work situational factor that can motivate employees to engage in active behavior beyond job responsibilities. Thus, this study proposes the following hypothesis:

H8: Constructive deviance plays a mediating role between patriarchal leadership and innovation performance.



Research Method and Data Analysis

Figure 1 illustrates the proposed conceptual framework.


[image: Figure 1]
FIGURE 1. Hypothesized model.




Variable Definitions

As shown in Table 1, existing variable definitions were adapted to match the research purpose.


Table 1. Definition.
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Variable Measurement

Cheng et al. (2003) proposed a paternalistic leadership scale with three dimensions (i.e., benevolent leadership, moral leadership, and authoritarian leadership), with each dimension involving 5 items, for a total of 15 items.

Galperin (2012) proposed a constructive deviance scale with nine items, such as “In order to complete the task, sometimes I will deviate from the rules.”

Janssen and Van Yperen (2004) proposed an innovation performance scale including seven items, such as “Employees apply innovative ideas into practice” and “Employees always put forward some original solutions.”



Methods and Procedures

The data were collected by questionnaire. SPSS 22 was used to perform the descriptive statistical analysis, and Pearson's correlation coefficient was used to investigate the relationships between variables (Statistical Product and Service Solutions, IBM SPSS Inc., Armonk, NY, USA1). The significance of the mediating effect was computed using PROCESS by Hayes (2012), using the bootstrapping technique. The sample included four high-tech and manufacturing companies in the Yangtze River Delta, with data gathered using online surveys, site surveys, and commissioned surveys. The online survey was conducted using the Questionnaire Star platform. The researcher established contact with the target enterprises, explaining the goals of the research, along with questionnaire instructions and anonymity assurances. The research process involved two steps, namely, pretest and formal test. The pretest was used to test the validity and comprehensibility of all questionnaire items. There were 60 pretest questionnaires distributed, of which 53 were received and analyzed. The pilot questionnaire was then modified to compose the final questionnaire, which was distributed in December 2020, with a total of 250 questionnaires distributed through various channels, of which 230 valid responses were received, for a response rate of 92%. Respondents were primarily aged under 35 years old and were 56.7% men. College graduates accounted for 63% of respondents, while 10% had a master's degree and 5% had PhDs. In terms of the employer, 47.2% of respondents worked at private companies, followed by 19.5% at state-owned enterprises and 17.7% at government/public institutions.



Correlation Analysis

Table 2 summarizes the descriptive statistics and the results of correlation analysis.


Table 2. Correlation analysis.

[image: Table 2]



Reliability Test

The reliability of internal consistency was evaluated using Cronbach's alpha, with results as shown in Table 3, showing very good to excellent internal consistency for all items (Jietai et al., 2004).


Table 3. Reliability.

[image: Table 3]



Hypotheses Testing

The results of correlation analysis indicate the preliminary verification of all hypotheses. To further verify the correlations, Mplus7.0 was used to analyze the hypothetical relationships. The five-factor model (i.e., benevolent leadership, moral leadership, authoritarian leadership, constructive deviance, and innovation performance) is found to have a high goodness of fit (2/df = 2.907 <3, root mean square error of approximation (RMSEA) = 0.057 <0.08, comparative fit index (CFI) = 0.941 > 0.9).

The results show that benevolent leadership has a significant positive relationship with innovation performance (β = 0.17, p < 0.05), moral leadership has a significant positive relationship with innovation performance (β = 0.23, p < 0.05), and authoritarian leadership has a significant negative relationship with innovation performance (β = −0.14, p < 0.05), thus confirming hypotheses H1, H2, and H3. Constructive deviance has a significant positive relationship with innovation performance (β = 0.27, p < 0.01), thus confirming hypothesis H4. Benevolent leadership has a significant positive relationship with constructive deviance (β = 0.48, p < 0.01), moral leadership has a significant positive relationship with constructive deviance (β = 0.35, p < 0.01), and authoritarian leadership has a significant negative relationship with constructive deviance (β = −0.30, p < 0.05), thus confirming hypotheses H5, H6, and H7.

The significance of the mediating effect was computed using PROCESS by Hayes (2012), using the bootstrapping technique. Table 4 shows the results for 5,000 sampling iterations and constructing 95% unbiased corrected CI.


Table 4. The result of mediating effect.

[image: Table 4]

Table 4 shows that, under the 95% CI, the bias correction CI of the indirect effect of benevolent leadership on innovation performance was [0.016, 0.121] excluding 0, which means that the mediating effect of constructive deviance between the two is significant and the effect is 0.053. In addition, the bias correction CI of the direct effect between benevolent leadership and innovation performance was [0.324, 0.537], also excluding 0, indicating that the direct effect is significant. Hence, constructive deviance has a partial mediating effect between benevolent leadership and innovation performance. The bias correction CI of the indirect effect of moral leadership on innovation performance was [0.053, 0.235] excluding 0, which means that the mediating effect of constructive deviance between the two is significant and the effect is 0.128. In addition, the bias correction CI of the direct effect between moral leadership and innovation performance was [0.211, 0.431], also excluding 0, indicating that the direct effect is significant. Hence, constructive deviance has a partial mediating effect between moral leadership and innovation performance. The bias correction CI of the indirect effect of authoritarian leadership on innovation performance was [−0.138, −0.028], excluding 0, which means that the mediating effect of constructive deviance between the two is significant and the effect is −0.085. In addition, the bias correction CI of the direct effect between authoritarian leadership and innovation performance was [0.136, 0.258], also excluding 0, indicating that the direct effect is significant. Hence, constructive deviance has a partial mediating effect between authoritarian leadership and innovation performance. Thus, hypothesis H8 is confirmed.




DISCUSSION AND CONCLUSION

While paternalistic leadership with Chinese characteristics fits the present development situation in China, this study seeks to understand the relationship between paternalistic leadership and innovation performance. Prior research on factors that impact constructive deviance focuses mainly on work autonomy (Dietfried and Soren, 2015; Liu et al., 2017), organizational innovation climate (Wang et al., 2018), and employee creativity (Yang et al., 2019). Leadership style (Yi, 2018) should also be considered as an antecedent of constructive deviance. Few studies have examined the mediating effect of the constructive deviance of employees. This study explores the influence of constructive deviance on innovation performance, deepening our understanding of employee behavior and the quality of interaction between leaders and employees. Based on the social exchange theory, this study explored the impact of paternalistic leadership on innovation performance. Previous studies mainly focus on the self-awareness theory (Wang and Tian, 2019) and the self-determination theory (Wang and Tian, 2019) to explore mechanisms that impact employee innovation.

Based on the social exchange theory, this is an empirical study of the relationship between paternalistic leadership, constructive deviance, and innovation performance. The results provide scientific guidance and management suggestions for organizations to enhance competitiveness and build a harmonious organizational environment. Paternalistic leadership is found to have a positive impact on the innovation performance of employees, as does constructive deviance, which plays a mediating role between paternalistic leadership and innovation performance.



RESEARCH LIMITATIONS AND FUTURE DIRECTIONS

This study is subjected to certain limitations that potentially limit the generalizability of the findings. First, although the questionnaire was found to have high reliability and validity, it relies on subjective responses. Second, sampling is limited to a small number of high-tech enterprises in a specific industrial zone, and further studies should seek to verify the findings with different industries in different areas. Finally, this study considered only the constructive deviance of employees as a mediating variable between paternalistic leadership and innovation performance, but there may be other mediating variables with a significant effect that should be explored.
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This research was aimed to investigate the impact of the COVID-19 pandemic on the green entrepreneurial intention of college students through green entrepreneurial self-efficacy, optimism, ecological values, and social responsibility, as well as the mediating role of green entrepreneurial motivation. This study used structural equation model to test the hypothesis on samples of 410 Chinese colleges’ students. COVID-19 has a strong beneficial effect on green entrepreneurial self-efficacy, optimism, ecological values, and social responsibility, according to the research findings. Optimism and social responsibility also were found to have a significant positive impact on green entrepreneurial self-efficacy. Moreover, green entrepreneurial motivations moderated the relationship between optimism, ecological values, social responsibility, and green entrepreneurial intention in a positive and significant way. Finally, the findings indicate that a significant positive correlation exists between green entrepreneurial self-efficacy and optimism, as well as a significant positive correlation between ecological values and social responsibility.
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INTRODUCTION

The rapid spread of COVID-19 in the world has exerted a huge impact on the global economy, trade, and investment. As one of the most financially and socially devastating events ever to happen in history, it has affected almost every aspect of people’s lives, caused severe economic and social dislocation, and incurred tremendous financial and human resource costs, forcing the society to reexamine the way people live and work in (Barbulescu et al., 2021). Therefore, achieving economic recovery is the top priority of every country. As an important factor in promoting national economic development, entrepreneurship plays a vital role in driving economic recovery and helps to handle the COVID-19 crisis (Liguori and Winkler, 2020). Furthermore, efforts to achieve the goals of sustainable development through entrepreneurship can effectively alleviate the damage caused by COVID-19 (Anton and Rob, 2020). Apart from that, the emergence of global diseases, such as COVID-19, is inseparable from the ecological environment (Whitmee et al., 2015). As a result, it is crucial to further strengthen environmental and ecological protection on the basis of understanding relevant factors (Aldo et al., 2020). Green entrepreneurship is based on the principles of sustainability and environmental protection. It seeks to minimize the impact of entrepreneurial activities on the environment (Schaltegger, 2002), playing an irreplaceable role in maintaining social stability and achieving sustainable development of the economy, society, and environment. College students represent a vital reserve force for the country’s development, with tremendous potential for green entrepreneurship. Hence, studying the intentions of college students to start green business in times of the post-epidemic environment is extremely important to the economic recovery and development of the nation.

Ruiz-Rosa et al. (2020) found that the epidemic has caused a severe social and economic crisis and colossal uncertainty, leading to a decline in students’ intentions to start businesses. However, the post-pandemic climate for business has undergone tremendous changes, with which people’s mentality and lifestyle have also changed, resulting in a more embracing new lifestyle along with the development of network economy (Wang et al., 2020; Tang and Liang, 2021). Given that many universities must develop specific plans to promote entrepreneurship, it is essential to understand the factors that influence students’ aspirations for green entrepreneurship and to analyze the factors that influence their propensity to start green businesses by evaluating each factor involved in promoting green entrepreneurship. Through a review of literature, existing studies only discuss the relationship between COVID-19 and entrepreneurial intention, ignoring green entrepreneurship that carries out the concept of sustainable development. There is no prior research on how green entrepreneurial intentions change during a pandemic or how the epidemic affects green entrepreneurial intentions. One possible reason may be that most countries are still suffering from the pandemic. That is to say, there is no sound evidence on how exactly the COVID-19 impacts green entrepreneurship intentions. However, China is currently ushering in a post-epidemic era, with a range of policies issued by the Chinese government to support innovation and entrepreneurship. As a result, it is essential and innovative to investigate the impact of COVID-19 on college students’ intentions of green entrepreneurship.

The influence of environmental and psychological factors has always been an important topic in entrepreneurship research (Wang et al., 2019). Besides, COVID-19 has a vital impact on green entrepreneurial self-efficacy, optimism, and personality traits of green entrepreneurs. Then, we evaluated the impact of green entrepreneurial self-efficacy on green entrepreneurial intention, which is one of the main factors to effect students to carry out green entrepreneurship and establish green enterprises. The optimism variable was used to measure whether students maintained an optimistic and positive attitude toward green entrepreneurship and sustainable development in the context of COVID-19 and to investigate its impact on green entrepreneurship intention. Another factor influencing green entrepreneurial intention is personality traits of green entrepreneurs, which is relatively stable characteristic that green entrepreneurs should possess in comparison with the general population. In this study, this characteristic mainly refers to ecological values and social responsibility. Robichaud et al. (2001) believe that the entrepreneurial motivation of entrepreneurs will affect their behavioral choices and entrepreneurial outcomes. Therefore, this study also selected green entrepreneurial motivation as a mediating variable. All in all, this study focuses on the relationship between COVID-19, self-efficacy of green entrepreneurship, optimism, personal traits of green entrepreneurs, and intentions of green entrepreneurship, as well as whether the motives for green entrepreneurship can play a mediating role.

The following sections comprise this paper: an introduction, background on previous research, related theories and concepts, documents, methods, measurements, and structural models. Finally, after discussing the study results, conclusions and suggestions with theoretical, practical, and social significance are put forward, the limitations of this research and potential further research directions are summarized symptoms at presentation, physical exams, and lab results.



LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT


COVID-19 and Green Entrepreneurial Self-Efficacy

Self-efficacy refers to an individual’s appreciation of his or her ability to successfully achieve the expected behavior. Giles et al. (2004) found in their research that self-efficacy was an important prerequisite variable of pro-social behavior. Subsequently, Hao et al. (2005) pointed out that entrepreneurial behavior also draws similar conclusions. As suggested by Bandura (2006), measurement of self-efficacy should theoretically be combined with the problem studied and the field involved. Therefore, incorporating the concept of green entrepreneurship into the concept of self-efficacy, and acknowledging that green entrepreneurial self-efficacy refers to an individual’s belief of making contributions to solve green environmental problems, reflects the individual’s confidence in his or her own efforts to improve the environment (Chu et al., 2021).

In his social cognition theory put forward in 1986, Bandura (1986) claims that individuals are affected by the surrounding environment through personal perceptions. Bandura believes that in the same environment, different people have different perceptions. Similarly, as a global pandemic, COVID-19 has various effects on individual perceptions. Therefore, perceptions of COVID-19 may influence individual behaviors. Based on historical research, risk perception has a detrimental effect on entrepreneurial self-efficacy. Gaibulloev and Sandler (2009) argued that terrorism and other violent incidents might prevent development of new businesses by reducing profits and revenues through increasing business costs. Bullough et al. (2014) studied the effect of perception: Under the unfavorable conditions of war, a decline in self-efficacy tends to resist business intentions. The findings indicate that perceived danger can reduce self-efficacy and that risk perception is negatively correlated with an individual’s entrepreneurial intentions but has a smaller effect on highly resistant individuals. In conclusion, different COVID-19 perceptions may influence individuals’ level of appreciation and confidence in their ability to achieve green entrepreneurship. Following China’s success in epidemic prevention and control, the government encourages innovation and entrepreneurship in order to promote economic recovery, at the same time, college students’ entrepreneurial awareness has been strengthened, as well as their confidence to participate in green entrepreneurship. That after, we propose the following hypothesis:


H1a: COVID-19 has a positive effect on green entrepreneurial self-efficacy.
 



COVID-19 and Optimism

Optimism is a state of mind in which positive events are attributed to personal, long-term, and universal causes, while negative events are attributed to external, short-term, and accidental causes., while attributing negative events to external, short-term, and accidental reasons. It may help entrepreneurs in psychological overcoming objective constraints (Giacomin et al., 2013). Optimistic entrepreneurs have more positive mental states and show more positive intentions or behaviors (Bernoster et al., 2018). Some scholars have pointed out that COVID-19 not only affected people psychologically, but also brought additional anxiety to people, or reduced people’s positive and optimistic attitude (Cao et al., 2020; Tsao et al., 2020; Zurlo et al., 2020). Scholars, such as Yldrm et al. (2021), have found that COVID-19 puts people under stress and reduces optimism. Through a survey of Chinese doctors working in the COVID-19 epidemic, Zhang et al. (2020) found that optimism has a positive impact on work participation. Osimo et al. (2021) studied the effects of different psychological characteristics on mental health in the case of the COVID-19 pandemic. In terms of the psychological traits of optimism, Arslan et al. (2020) showed that coronavirus stress had a significant predictive effect on optimism, and optimism played a mediating role in the effects of coronavirus stress on adult psychological problems. Now given that the epidemic has been effectively controlled in mainland China, and the economy has been recovering steadily, cognition and awareness of COVID-19 may increase one’s level of optimism and expectations for a brighter future. Therefore, this study proposes the following hypothesis:


H1b: COVID-19 has a positive effect on optimism.
 



COVID-19 and Personality Traits of Green Entrepreneurs

Since the 1980s, the Five-Factor Model (FFM) has served as the primary framework for studying personality traits (Goldberg, 1993). The dimensions of the FFM include extraversion, agreeableness, conscientiousness, neuroticism, and openness (Vogt and Laher, 2009). As the FFM method becomes more widely used, the amount of research on entrepreneurs’ personality traits is growing. As with other types of entrepreneurs, relative stability is a distinguishing characteristic of green entrepreneurs. Therefore, this study believes that the personality traits of green entrepreneurs are relatively stable and lasting psychological characteristics formed through the joint action of individual’s own factors and external environment, which dominate individuals’ behaviors and provide them with the ability and quality of green entrepreneurship (Tang and Zhang, 2018).

As an emerging entrepreneurial mode, green entrepreneurship is different from ordinary entrepreneurship in two aspects. First, it relies heavily on green market and green consumers (Lotfi et al., 2018). Second, it is highly dependent on policies. Since green start-ups have to take greater environmental and social responsibilities and tend to have a longer payback period, green entrepreneurial behaviors usually require the encouragement and support from policies (Nair, 2009). In addition to traditional economic issues, green entrepreneurship should also consider social responsibility and environmental issues, which establishes higher requirements for entrepreneurs in terms of ecological values and sense of social responsibility (Kirkwood and Walton, 2010; Ge et al., 2016). Therefore, the research on the personality traits of green entrepreneurs in this paper focuses on two dimensions: ecological values and social responsibilities. The emergence of global diseases, such as COVID-19, must be inseparable from the ecological environment (Whitmee et al., 2015). The rapid spread of COVID-19 and the continuous epidemic prevention efforts have made college students better understand the importance of ecological and environmental protection, and understand the social responsibilities that individuals, especially entrepreneurs, should assume when major public health emergencies occur. Therefore, the perception of COVID-19 may affect the personality traits, i.e., the ecological values and sense of social responsibility of green entrepreneurs. This study proposes the following hypotheses:


H1c: COVID-19 has a positive effect on ecological values.

H1d: COVID-19 has a positive effect on social responsibility.
 



Green Entrepreneurial Self-Efficacy and Optimism

Do green entrepreneurial self-efficacy and optimism affect each other? According to previous studies, people with high self-efficacy tend to show better stress tolerance and have a more positive psychological state (Neneh, 2020). On the other hand, Martínez-González et al. (2019) found that subjective factors (beliefs, social norms, and values) trigger a series of events that influence action variables (motivation, self-efficacy, and intent). Optimism is also a subjective variable, and events triggered by optimism will affect self-efficacy. Hmieleski and Baron (2008) found that optimism and environmental vitality are potential mediating factors of the impact of entrepreneurial self-efficacy on corporate performance. Based on the experimental results, it is verified that these factors do mediate the impact of entrepreneurial self-efficacy. Tong and Miao (2019) found that in the learning process of college students, optimism plays a partial mediating role between self-efficacy and academic performance. Chu et al. (2020) found that emotional competence has a significant positive impact on entrepreneurial self-efficacy in the process of studying entrepreneurial intentions of Chinese college students, and entrepreneurial self-efficacy plays a mediating role between emotional competence and entrepreneurial intentions. In conclusion, people with higher self-efficacy in green entrepreneurship maintained a more optimistic attitude toward entrepreneurship. Positive and optimistic people can be more confident in completing their business, and they have higher expectations of success. Based on the above literature, this paper proposes the following hypothesis:


H2: Green entrepreneurial self-efficacy and optimism have a positive effect on each other.
 



Ecological Values and Sense of Social Responsibility

Values refer to a series of standards or goals that play a guiding role in people’s life, attitudes, and behaviors. Individuals’ perspectives on their relationship with the environment, as well as the society, determine their value choices (Demchenko, 2008). Ecological values are critical standards and guidelines that people use to manage such relationships. At present, the research on ecological values mainly focuses on two issues. First, let us consider the structural dimension of ecological values. Dunlap (1980) believed ecological values were monodimensional, whereas Amburgey and Thoman (2012) presumed ecological values are multidimensional. Second, the factors affecting ecological values. Foreign scholars have found through a large number of empirical studies that demographic factors, such as education background, age, and gender, have a great impact on an individual’s ecological values (Steg et al., 2011).

In addition to ecological values, another dimension of green entrepreneurial personality is social responsibility. Cohen and Winn (2007) pointed out that green entrepreneurship was a multiple-target behavior carried out in an uncertain environment. Its core is to develop a green market with innovation, while also taking on corresponding social and ecological responsibilities, implying that individuals are willing to take on corresponding social responsibilities at startup while considering the dual roles of ecological construction and entrepreneurship. Many social demands cannot be covered or met by the government due to the nature of green products as public goods, according to some case studies. Hence, the sense of social responsibility of an entrepreneurial team is crucial for green entrepreneurship (Sharir and Lerner, 2006). When constructing the conceptual model of green entrepreneurship, Abrahamsson (2007) also considers the social mission of the person in charge as a key factor affecting the development of an enterprise. As a result, a sense of social responsibility (social mission, primarily referring to a sense of responsibility related to green areas) is critical in the formation of green entrepreneurial intentions, if not the entire process of green entrepreneurship. Entrepreneurs with a sense of social responsibility are more likely to stick to their green business goals and not give up easily when faced with challenges. It can be concluded based on FFM that ecological values and social responsibilities, as two dimensions of the personality traits of green entrepreneurs, are the same type of variables that may have effects on each other. Therefore, this paper proposes the following hypothesis:


H3: Ecological values and social responsibilities have a positive effect on each other.
 



Green Entrepreneurial Self-Efficacy, Green Entrepreneurial Motivation, and Green Entrepreneurship Intentions

Bird (1988) defines intention as “a state of mind directing a person’s attention (and therefore experience and action) toward a specific object (goal) or a path to achieve something (means).” Results based on psychological studies show that measuring one’s intention for a behavior can predict his or her future behavior to a certain extent (Armitage and Conner, 2001). Specifically, Ajzen (1991) associated entrepreneurial intentions with entrepreneurial behaviors in 1991 for the first time. After that, Shapero and Sokol (1982) developed different models to study intentions in the field of entrepreneurship. Among them, the research results of the Theory of Planned Behavior (TPB) have provided great help and support for the study of entrepreneurial behavior, TPB model has become an effective approach in the study of entrepreneurial behaviors and intentions (Lortie and Castogiovanni, 2015). Figure 1 shows the TPB model.
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FIGURE 1. TPB model.


Based on the theories, such as TPB, Mahoney and Micheal, (2005) believe that entrepreneurial intention is the most important factor affecting entrepreneurial behavior. According to previous studies, the higher a person’s level of entrepreneurial self-efficacy, the stronger his or her entrepreneurial intention (Chu et al., 2020). Ding and Ding (2011) found that entrepreneurial self-efficacy has a strong predictive effect on the occurrence of entrepreneurial intention and entrepreneurial behavior. Tu and Wang (2017) found that there was a significant positive correlation between college students’ general self-efficacy and entrepreneurial intention. Compared with general entrepreneurship, green entrepreneurship faces greater challenges in the investment and innovation of green technology. When entrepreneurs are full of confidence in their green entrepreneurship ability and have high green entrepreneurship self-efficacy, they are more likely to have strong green entrepreneurship intentions (Alvarez-Risco et al., 2021).

Entrepreneurial motivation refers to the internal driving force to achieve a specific vision and goal through entrepreneurship according to individual needs. The difference in motivation directly affects the entrepreneurial process and performance (Carsrud and Braennback, 2011). Green entrepreneurship motivation is the key incentive to promote green entrepreneurship. Entrepreneurial motivation, according to Robichaud et al. (2001), is the goal that entrepreneurs pursue using their business rights, which directly influences their behavior choices, while behaviors determine the success of entrepreneurial activities. Therefore, their entrepreneurial motivation affected the entrepreneurial results indirectly. It can be said that entrepreneurial motivation is a willingness of individuals to participate in entrepreneurial activities (Hassan et al., 2021). The differences in intentions will influence a range of individual behaviors in the dynamic process of pursuing entrepreneurial opportunities. Reynolds et al. (2005) believe that entrepreneurial motivation can be roughly divided into two types: opportunistic and need-based motivation. Opportunistic entrepreneurs pursue entrepreneurial value, while need-based entrepreneurs pursue material benefits. Similar to opportunistic entrepreneurs, green entrepreneurs seek a market demand for a green product or service, that is, to create commodity value in the ecological field. Shi et al. (2016) divided entrepreneurial motivation into fame and profit motivation and opportunity motivation, and the results showed that both types of motivation positively influenced entrepreneurial intention. In conclusion, green entrepreneurial self-efficacy will affect the judgment of entrepreneurial feasibility, and green entrepreneurial intention will be significantly improved if it is combined with the internal or external impetus of green entrepreneurial motivation. Consequently, the following hypotheses are proposed as:


H4: Green entrepreneurial self-efficacy has a positive effect on green entrepreneurial intentions.

H8a: Green entrepreneurial self-efficacy has an impact on green entrepreneurial intentions through green entrepreneurial motivation.
 



Optimism, Green Entrepreneurial Motivation, and Green Entrepreneurial Intentions

Optimistic attitude tends to enhance an entrepreneur’s self-confidence and entrepreneurial intentions. Dushnitsky (2010) believe that optimism is the key factor of entrepreneurship. Optimistic students are usually full of confidence (Lee et al., 2018), more expect to achieve positive results in entrepreneurship, and show higher business intention (Giacomin et al., 2013). Trevelyan (2008) found a strong correlation between optimism, overconfidence, and entrepreneurship based on their research, while Bernoster et al. (2018) claim that optimism positively affects entrepreneurial intentions. When students are optimistic about entrepreneurship, they have higher expectations for the process and results of entrepreneurship and are more willing to choose green entrepreneurship.

On the other hand, optimistic entrepreneurs are more motivated to start their own businesses. Taormina and Lao (2007) studied Chinese entrepreneurs based on the Push and Pull Theory and believed that entrepreneurial motivation could be measured by four variables: optimism, need for achievement, social network, and business environment. Optimism can enhance the inner driving force of green entrepreneurial motivation and influence the willingness of individuals to participate in green entrepreneurial activities. Therefore, optimism may positively affect the entrepreneurial intentions of green entrepreneurs by enhancing their entrepreneurial motivation and influencing their entrepreneurial behavior choices. This study proposes the following hypotheses:


H5: Optimism has a positive effect on green entrepreneurial intentions.

H8b: Optimism has an effect on green entrepreneurial intentions through green entrepreneurial motivation.
 



Personality Traits of Green Entrepreneurs, Green Entrepreneurial Motivation, and Green Entrepreneurial Intentions

On the basis of an in-depth study of the previous literature, Chi (2010) proposed the theory of quality of entrepreneurs. He contended that the quality of entrepreneurs was the core of entrepreneurship and directly affected the formation of entrepreneurial intentions. Tang and Zhang (2018) investigated the direct impact of creative personality traits on entrepreneurial self-efficacy and entrepreneurial intention, and the mediating role of entrepreneurial self-efficacy between creative personality traits and entrepreneurial intention, and found that creative personality traits can improve entrepreneurial intention. Green entrepreneurial personality is the sum of individuals’ long-term and relatively important psychological characteristics. It can control individuals’ entrepreneurial behavior, affect their entrepreneurial spirit, and directly affect individuals’ intention to participate in green entrepreneurship (Qazi et al., 2020).

In terms of entrepreneurial motivation, Dou and Luo (2011) summarized entrepreneurial motivation according to the hierarchical theory of needs. They suggest that entrepreneurial motivation can be divided into two aspects: the stimulus of economic needs and the stimulus of social needs. The former is based on physiological needs and safety needs. These two hierarchical needs are the essential needs of human beings and must be satisfied by economic means. And the original motivation that drives individuals to start businesses is to obtain economic benefits. The latter is based on self-esteem and self-actualization needs, including a sense of accomplishment (Zhao et al., 2010), respect, personal fulfillment, confidence, and other needs that should be acknowledged by society or others. In addition, the motivation of green entrepreneurs is also closely related to their personal value orientation. The original intention of many green entrepreneurs is to spread their green values, improve consumers’ awareness of green consumption, and achieve the goal of green entrepreneurship (Kirkwood and Walton, 2010). Therefore, based on social needs, realization of ecological values and the sense of social responsibilities will affect green entrepreneurial motivation, which in turn influences the behaviors and choices of entrepreneurs, and even the entrepreneurial intentions. In this study, the following hypotheses are proposed as:


H6: Ecological values have a positive effect on green entrepreneurial intentions.

H7: Sense of social responsibility has a positive effect on green entrepreneurial intentions.

H8c: Ecological values have an effect on green entrepreneurial intentions through green entrepreneurial motivation.

H8d: Sense of social responsibility has an effect on green entrepreneurial intentions through green entrepreneurial motivation.
 



Conceptual Model

In this study, we attempt to clarify the relationship between COVID-19 and green entrepreneurial self-efficacy, optimism, and green entrepreneurial personality traits (ecological values and social responsibility), as well as their impact on green entrepreneurial intentions. Besides that, we want to understand how the psychological factors mentioned above influence the willingness of green entrepreneurs to engage in green entrepreneurship via green entrepreneurial motivation. In order to reach those goals, we conceptualized a model that includes the variables above. Figure 2 shows our research framework.
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FIGURE 2. Research framework.





MATERIALS AND METHODS


Pilot Testing

A preliminary questionnaire was developed based on the validated scale. Forty students from business schools of different universities in Chengdu, Sichuan Province, China were randomly selected to conduct a pilot testing. In this study, a combination of various scales was formed to output a temporary scale (in Chinese) for green entrepreneurial intentions under the COVID-19 pandemic. After analyzing the content, reliability, and validity of the initial questionnaire, we modified part of the initial questionnaire and determined the final form of the questionnaire, which consisted of 32 items. The respondents were asked to give their opinions in scale options following the 5-point Likert format, with 1 to 5 indicating “entirely disagree,” “disagree,” “unsure,” “agree,” and “entirely agree” in turn. Table A1 shows the content of the questionnaire.



Population and Sampling Technique

The formal questionnaire uses a random sampling method to conduct a questionnaire survey of college students from different universities in China. After respondents were informed of the anonymity of their identities, which obtained full consent, the questionnaires were distributed and 410 valid questionnaires were recovered. Among them, men completed 197 copies and women completed 213 copies. A total of 206 of the respondents were under the age of 20, 193 respondents were 21–25years old, and 11 respondents were 26years old or older. There were 352 undergraduates, 53 postgraduates, and 5 doctoral students among the respondents.



Measures


Green Entrepreneurial Self-Efficacy

The questionnaire items in the section of green entrepreneurial self-efficacy are based on three particular items designed by Hockerts’s (2015) in their research, combining the characteristics of green entrepreneurship with Tang’s, 2019 research on green entrepreneurial self-efficacy. A sample item is as: “I can find a way to help solve environmental problems.” A five-point scale was used, with 1 indicating complete disagreement and 5 indicating complete agreement.



Optimism

The optimism section contains three items derived from Zhang’s et al. (2010) scale, which was used in Liu’s (2017) research to examine the relationship between optimism and entrepreneurship and produced positive results. A sample item is as: “Most of the time, I am high-spirited.” A five-point scale was used, with 1 indicating complete disagreement and 5 indicating complete agreement.



Personality Traits of Green Entrepreneurs

The ecological values section contains four items that refer to a 2007 WVS (World Values Survey) questionnaire on the Chinese public’s ecological environment values. This questionnaire covered the concepts of environmental stewardship, business commitment to environmental protection, economic and environmental relations, and awareness of environmental problems. Seven items are included in the four dimensions of environmental satisfaction. They are used to assess college students’ ecological values. Four of them are relevant to green entrepreneurship, which was the subject of this study. A sample item is as: “I am willing to give out part of the income if I am sure that the money can be used to prevent and control environmental pollution.”

The social responsibility sense scale section contains three items that were comprehensively selected using the scales of Hockerts’s (2015), Wang and Li (2017), Du and Xie (2012). A sample item is as: “After a major disaster, I tend to donate money or useful goods.”



Green Entrepreneurial Motivation

The green entrepreneurial motivation section contains six items derived from the scales of Zhang and Lei (2012); Zhang (2019). Among them, Zhang (2019) studied the mediating effect of green entrepreneurial motivation on green entrepreneurial intention based on this scale, and this effect was proved to be significant. A five-point scale was used, with 1 indicating complete disagreement and 5 indicating complete agreement. A sample item in green entrepreneurial motivation section is “I would like to start a green enterprise in order to solve employment problems.”



Green Entrepreneurial Intentions

The green entrepreneurship intentions section consists of five items. As Zhang (2019) referred to Linan and Chen (2009)’s entrepreneurial intentions scale and improved it by adding the features of green entrepreneurial intentions. Based on this improved version, this research further integrated the green entrepreneurial intentions scales suggested by Duan and Du (2012); Wang and Li (2017). A sample item in green entrepreneurial intentions section is as: “I have seriously considered things about green entrepreneurship.” All items were evaluated on a five-point scale, with 1 indicating complete disagreement and 5 indicating complete agreement.



COVID-19 Perception

The COVID-19 perception section contains six items. Three items have been improved based on the research of Tian (2005); Diclemente et al. (2011); Zhu et al. (2020); and the “SARS Social Psychological Survey Questionnaire” developed and compiled by the Chinese Academy of Sciences’ Institute of Psychology. The rest three items were improved on GAD-7 (International Most Common Anxiety Disorder Table) by combining them with COVID-19. In fact, Zurlo et al. (2020) have proved that GAD-7 could be effectively applied to COVID-19. A sample item is as: “During COVID-19, I tend to worry too much.” A five-point scale was used, with 1 indicating complete disagreement and 5 indicating complete agreement.





RESULTS


Data Analysis and Results

In this study, the SPSS 22.0 (IMB Company, Armonk, New York, United States) and the AMOS 22.0 (IBM Corp., Armonk, NY, United States) were used for data analysis. SPSS can not only perform basic descriptive statistical analysis on the results of the questionnaire survey, but also perform reliability and validity tests. AMOS can be used to construct and calculate structural equations through visual operations, and give appropriate information for the constructed structural equations, like suggestions on the adjustment of equations.



Measurement Model Analysis

Before modeling with structural equation, we first evaluate the reliability and validity of our questionnaire survey. Cronbach’s alpha is widely used to measure the degree of reliability. In this study, Cronbach’s coefficient was obtained through reliability analysis in SPSS, and reliability tests were conducted for both individual factors and the overall model. The results are shown in Table 1. The six Cronbach alpha coefficients are all greater than 0.9, except one, which is still greater than 0.85, indicating that each variable has good internal consistency. The Cronbach alpha coefficient obtained by the overall reliability test of the scale designed is 0.961, showing the overall reliability of the scale is also very good.



TABLE 1. The results of reliability test.
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Validity refers to how accurate the scale can be used to measure the variable of interests. In short, it means the degree of discrimination between latent variables. Validity can be considered from two aspects: content validity and structure validity. The measurement scales used in this study are all mature ones from around the world, and our questionnaires are developed using professional translation and expert opinion, ensuring high content validity. In terms of structural validity, the results of the validity test are shown in Tables 2–4. In Table 2, the KMO value is 0.930, higher than 0.8 and value of p of Bartlett Ball test is lower than 0.001, indicating that it is suitable to conduct factor analysis on our dataset to assess the validity. Besides that, we did confirmatory factor analysis (CFA) and obtained 7 factors consisting of weighted items based on questionnaire data. And we expected that each factor obtained by CFA is according with one specific defined psychological factor, for instance, factor 5 is corresponding to green entrepreneurial self-efficacy (Z1). Other correspondences between factors and defined psychological factors are presented in the last row of Table 3. Additionally, we created a column in Table 3 to denote the meanings of each row; for instance, Z11 is one of the questions about green entrepreneurial self-efficacy. As shown in Table 3, the common degree values of all research items are greater than 0.4, indicating that the information contained in the research items can be extracted effectively. Likewise, the cumulative variance explanation rate after rotation is 74.201% which is greater than 50%, and the amount of information contained in research items can be extracted effectively as well. Moreover, the relationship between factor loading coefficient confirmation factor (dimension) and research variables is also satisfactory. As can be seen from the CFA analysis results in Table 4, each factor has a CR value greater than 0.8, indicating that the latent variables have a high degree of internal consistency. Also, all AVE values are greater than 0.5, indicating that latent variables are capable of explaining a substantial amount of variation. Thus, our study has a high level of validity in terms of both content and structure.



TABLE 2. KMO and Bartlett Ball test.
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TABLE 3. Factor loading coefficient and variance interpretation rate.
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TABLE 4. CR and AVE values of each factor.
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Structural Model Analysis

The structural equation model was implemented in this study using the AMOS software. The indexes that evaluate the fitness of the model are shown in Table 5. From the overall evaluation indicators in Table 5, it can be seen that the structural equation constructed in this paper has reached the reference standard in the chi-square degree of freedom ratio, RMSEA, CFI, NNFI, TLI, IFI, and other indicators, showing that the data fit excellently in the structural equation of this paper.



TABLE 5. Fitness of model.
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Table 6 summarizes the test results for each hypothesis. In each row, we gave unstandardized and standardized regression coefficient of each estimation. And standard error, CR-values, and value of p are given in Table 6 which indicates the coefficient’s significance. As well as Figure 3 illustrates the structure of this model along with the results of each path. The values associated with edges in this figure are unstandardized regression coefficients, which had been presented in Table 6. In addition, as there are some abbreviations used in this methodology part, we created a list for those abbreviations in Table 7 for reference.



TABLE 6. Structural model path estimation.
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FIGURE 3. Structure model.




TABLE 7. List for abbreviations.
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Discussing H1, this article proposes that COVID-19 is positively affecting green entrepreneurial self-efficacy, optimism, ecological values, and social responsibility. The model results indicate that the effect of COVID-19 on them is all positive, and the significance level is 0.01 or higher, indicating that the effect of COVID-19 on them is of practical significance. Among them, COVID-19 has a strong positive relationship to optimism (H1b, β=0.233, p<0.001), to the characteristics of social responsibility (H1d, β=0.307, p<0.001), to characteristics of the positive effects of ecological values (H1c, β=0.294, p<0.001), and to green entrepreneurial self-efficacy (H1a, β=0.225, p<0.001). In conclusion, hypothesis H1 holds true.

Considering H2 and H3, this study estimates the interrelationship between two independent variables, the interrelationship between green entrepreneurial self-efficacy, and optimism (H2, β=0.481, p<0.001), as well as ecological values and social responsibility (H3, β=0.549, p<0.001). The two sets of correlations are both positive and relatively strong, which is consistent with our inference from the psychological professional perspective described in the previous article.

Regarding H4, this article assumes that the self-efficacy of green entrepreneurship has a positive impact on the willingness associated with green entrepreneurship. Regarding H8a, this article assumes that green entrepreneurial self-efficacy positively affects green entrepreneurial intentions through green entrepreneurial motivation. The model’s results do not match the hypotheses. To be more specific, as for the influence of green entrepreneurial self-efficacy on green entrepreneurial intentions, whether it is indirectly affected by intermediary green entrepreneurial motivation (H8a, β=0.086, p=0.149) or directly affects green entrepreneurial intentions (H4, β=0.008, p=0.882), the significance of the paths is above 0.1, indicating that the influence relationship is not significant. Therefore, based on the results of our questionnaire survey, we believe that hypotheses H4 and H8a are not valid.

Concerning H5, this article assumes that optimism has a positive impact on green entrepreneurial intentions. Regarding H8b, this article assumes that optimism indirectly and positively affects green entrepreneurial intentions through green entrepreneurial motivation. The results show that significance level of optimism’s impact on green entrepreneurial intentions, whether it is a direct impact (H5, β=0.191, p=0.002) or an indirect impact (H8b, β=0.302, p<0.001), has reached 0.01 or greater, indicating that optimism can affect green entrepreneurial intentions either indirectly or directly through an intermediary relationship with green entrepreneurial motivation. Hypothesis H5 and H8b are both valid.

Regarding H6, this article assumes that ecological values have a positive impact on green entrepreneurial intentions. Considering H8c, this article implies that ecological values influence green entrepreneurial intentions indirectly and positively via green entrepreneurial motivation. The results show that ecological values’ indirect effect on green entrepreneurial intentions through the intermediary relationship (H8c, β=0.183, p=0.008) is highly significant, with value of p is below 0.01. However, the path significance of its direct impact (H6, β=−0.117, p=0.075) failed to reach 0.05. Therefore, this article believes that the hypothesis H6 is not valid, and H8c is valid. According to standardized coefficients, students with stronger ecological values are more willing to start a green business.

Regarding H7, this article assumes that the sense of responsibility has a positive impact on green entrepreneurial intentions. Regarding H8d, this article assumes that the sense of responsibility will indirectly and positively affect the willingness of green entrepreneurship through the motivation of green entrepreneurship. The results show that the significance of social responsibility’s impact on green entrepreneurial intentions, whether it is a direct impact (H7, β=0.24, p=0.001) or an indirect impact (H8d, β=0.344, p<0.001), has reached 0.01 or higher, indicating that social responsibility can affect green entrepreneurial intentions through intermediary green entrepreneurial motivation or direct effects, which means hypotheses H7 and H8d are both valid.




CONCLUSION AND RECOMMENDATIONS


Conclusion

Based on the findings so far, the following conclusions can be drawn. Perception of COVID-19 has a positive impact on green entrepreneurial self-efficacy (H1a), ecological values (H1c), and social responsibility (H1d). In other words, perception of COVID-19 can encourage college students to improve green entrepreneurial self-efficacy and to promote the formation of ecological values and social responsibility. Following the COVID-19 epidemic, college students developed a stronger sense of environmental stewardship and social responsibility. As a result of their involvement in the fight against COVID-19, the students surveyed improved their perception and awareness, which is consistent with the results of this questionnaire survey.

The effect of COVID-19 on optimism is positive (H1b), which may be controversial to our intuition. But in fact, the majority of people surveyed in this study is college students in mainland China, and the survey was conducted in the first quarter of 2021. By this time, the situation in mainland China has been greatly improved after rigorous control of COVID-19 in 2020, and vaccination campaigns have been undertaken worldwide. China’s macroeconomic indicators are also satisfying. According to the data released by the National Bureau of Statistics of China, the GDP growth rate in the first quarter reached 18.3%. Additionally, because mainland China’s universities have almost completely restored conventional offline teaching in the spring term of 2021, the increasing optimism of those surveyed is due to the affirmation of epidemic control and steady economic recovery, not to the outbreak of the epidemic. Therefore, the conclusion is in fact in line with the actual situation.

Green entrepreneurial self-efficacy has no significant effect on green entrepreneurial intentions either directly (H4) or through the indirect effect of green entrepreneurial motivation (H8a). In other words, green entrepreneurial self-efficacy has no significant impact on green entrepreneurial intentions.

Optimism can directly (H5) or indirectly (H8b) influence green entrepreneurial intentions through green entrepreneurial motivation. This is consistent with the research conclusions of Bernoster et al. (2018). Whether it is ordinary entrepreneurship or the green entrepreneurship discussed in this article, certain risks exist. Optimistic attitude does have a very important effect on individual’s entrepreneurial intentions and it can aid in the development of entrepreneurial intentions. This study established this conclusion from a green entrepreneurship perspective.

Although ecological values cannot directly influence green entrepreneurial intentions(H6), they can have an indirect effect on green entrepreneurial intentions (H8c) through green entrepreneurial motivation. Green entrepreneurs with a personality trait of strong ecological value will have a higher level of green entrepreneurial motivation and intentions of green entrepreneurship. However, ecological values have no significant direct impact on green entrepreneurial intentions.

A sense of social responsibility can have a direct (H7) or indirect (H8d) effect on green entrepreneurial intentions. The intensity of effect or direct impact of a sense of social responsibility on green entrepreneurial intentions through green entrepreneurial motivation is higher than that of other established factors, because a sense of social responsibility is an important difference between green entrepreneurship and ordinary entrepreneurship. At the very beginning of starting a business, green entrepreneurship can be regarded as aiming to make contributions to society. Therefore, a greater sense of social responsibility has a very strong impact on green entrepreneurial intentions.

In addition, there is a distinct interrelationship and strong correlation between green entrepreneurial self-efficacy and optimism (H2), which is consistent with the results of the literature (Baron, 2010; Tong and Miao, 2019; Chu et al., 2020) There is also a significant interrelationship and correlation between ecological values and a sense of social responsibility (H3). Ecological values and a sense of social responsibility can have a positive mutual promotion effect.



Recommendations

First of all, more emphasis should be put on cultivation of college students’ green entrepreneurial intentions by focusing on the aspects of optimism, ecological values, and a sense of social responsibility. The findings of this study indicate that these three psychological factors have a significant and positive effect on and facilitate green entrepreneurial intentions. For instance, from a psychological and sociological perspective, a sense of social responsibility is a necessary component of green entrepreneurship. In green entrepreneurship, entrepreneurs need to devote a considerable amount of their energy to “helping and giving back to society,” which is often caused by a sense of responsibility. Ecological values follow a similar pattern. Green entrepreneurship is closely related to ecology, and good ecological values will naturally have a significant effect on the cultivation of green entrepreneurial intentions. A specific course or specific publicity does not result in the strengthening and construction of psychological factors, such as a sense of social responsibility, ecological values, and optimism. This study demonstrates that COVID-19 epidemic has a certain positive effect on the sense of social responsibility, ecological values, and optimism of the college students surveyed and can also enhance their sense of social responsibility to some extent. In fact, this is probably due to the influence of various factors in epidemic prevention and control, such as the strong sense of social responsibility of healthcare workers, public health workers, and volunteers, as well as the ecological and environmental issues reflected during the COVID-19 epidemic and related publicity. Our research examines the effect of psychological factors, such as optimism, ecological values, and social responsibility on college students’ intentions to pursue green entrepreneurship. As a result, there are numerous opportunities to cultivate college students’ intentions to start green businesses, and capitalizing on these opportunities is very essential.

Second, attention should be paid to the interrelationship between different psychological factors. We examined the relationship between two sets of psychological factors in this study: self-efficacy and optimism, as well as ecological values and a sense of social responsibility. There is a significant correlation between the two factors of each group, and the correlation coefficient of these two groups is around 0.5, indicating a strong positive correlation. This suggests that, when paying attention to the psychological factors related to green entrepreneurial intentions, the correlation between psychological factors should also be taken into consideration. In corresponding training or publicity activities, such correlation can also be fully considered to make cultivation and construction of green entrepreneurial intentions more efficient. For example, on cultivation of ecological values and a sense of social responsibility, due to their stronger positive correlation, propaganda and education of these factors can be carried out at the same time, which can not only save the cost of publicity, but also make the propaganda more effective, as well as facilitate formation of green entrepreneurial intentions. In terms of self-efficacy and optimism, although self-efficacy itself has no significant impact on green entrepreneurial intentions, it is strongly correlated with optimism. Therefore, self-efficacy should be properly considered in propaganda or cultivation rather than be totally abandoned.

Furthermore, the difference between green entrepreneurial motivation and green entrepreneurial intentions should be noted and taken into account in formulation and implementation of practical policies, such as cultivation. The research results of this paper show that green entrepreneurial motivation can significantly improve green entrepreneurial intentions. Besides, when psychological factors are considered, the results indicate that ecological values have an effect on green entrepreneurial intentions via green entrepreneurial motivation. However, there is no significant relationship between these two variables, indicating that, while those with motivation are more likely to have intentions, there are still some differences between them. Therefore, when considering the issues of cultivation and publicity, we should consider not only the factors that can directly improve green entrepreneurial intentions themselves, but also the factors that have an effect on green entrepreneurial motivation, such as the ecological values studied in this paper.

At the same time, the impact of major emergencies, such as COVID-19 on entrepreneurship, especially green entrepreneurship, should be viewed dialectically. It is often deemed that major emergencies may lead to less entrepreneurial intentions. However, because the survey data for this article were collected post-epidemic, the results of epidemic prevention and control have resulted in the intention of green entrepreneurship via the psychological factors discussed in this article, implying that the impact of major emergencies on entrepreneurship should be viewed differently. On the one hand, the economic downturn that has occurred in the aftermath of emergencies has rendered some small and micro businesses unsustainable. It may have an effect on potential entrepreneurs’ entrepreneurial intentions, but on the other hand, the prudent management and orderly recovery of major emergencies will also encourage potential entrepreneurs to have a more optimistic view of the overall entrepreneurial environment. On the subject of green entrepreneurship, significant events, such as COVID-19, which are already concerned with the ecological environment, can bolster the green entrepreneurial intentions of potential green entrepreneurs from a variety of perspectives, including ecological values. Our study applies the discussion of green entrepreneurial intention to the contemporary environment, focusing on the impact of emergencies, such as COVID-19 on green entrepreneurial intention. We used innovative structural equations to test hypotheses and discussed the relationship between COVID-19, psychological factors, and green entrepreneurial intention, as well as providing methodological guidance.

This study has some limitations but also identifies areas for future research. Firstly, this study examined the impact of the psychological factors, such as green entrepreneurial self-efficacy, optimism, and personality traits of green entrepreneurs, on green entrepreneurial intentions in the context of COVID-19 and explored the mediating role of green entrepreneurial motivation. Since this study uses undergraduate, postgraduate, and doctoral students from several Chinese universities as research subjects, the sample size is small and the scope of the sample is limited. Therefore, we strongly recommend that future researchers use these indicators to conduct longitudinal design studies on a more comprehensive samples, thus contributing to the literature on green entrepreneurship. We also suggest that future researchers may consider other factors that may affect green entrepreneurial intentions, such as background, income, risk-taking tendency, and social support, on the basis of the psychological factors selected in this paper. And furthermore, future researchers may employ these structures in a variety of samples. In the long run, realistic motivations for green entrepreneurship may be demonstrated to be a more dynamic process over time, characterized by constant adjustment and mutual optimization in response to changes in internal and external factors. These issues will pose significant obstacles to the upcoming study.
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This research analysed the integration of innovation and entrepreneurship education for students, majoring in digital media art design. Using a grounded theory approach, we investigated the experiences of two research groups: five leaders of digital media art design courses in colleges and universities, and five successful entrepreneurs who had majored in digital media art design and had achieved significantly in the industry after graduation. From the two dimensions of ‘innovation’ and ‘entrepreneurship’, as well as the two perspectives of ‘implementer’ and ‘party’, semi-structured interviews were conducted on the core competencies that innovation and entrepreneurship talents should have the methods and experience of innovation and entrepreneurship education, the difficulties and problems in the implementation of innovation and entrepreneurship education, the need for talent among enterprises and the factors affecting entrepreneurship success. By analysing and clustering the data, we were able to comprehensively identify the main problems and aspects that require more attention in terms of cultivating innovative and entrepreneurial talents in the digital media art design major. Based on the grounded theory research method, this paper established a theoretical model, outlining the innovation of the digital media art design major and the entrepreneurship education reform path. The key internal elements of the model include mechanisms for professional talent training, curriculum integration, teacher team construction and resource support. The school-enterprise cooperation mechanism is recognised as the key external element for innovation and entrepreneurship education reform. The results provide direction for future education and teaching reform, as well as professional input for the digital media art design major. The findings encourage those involved in the digital media art design major to cultivate more high-level, pioneering professionals, so as to adapt to the transformation and upgrading of economic and social development in the context of a growing digital economy.

Keywords: innovation, entrepreneurship, digital media art design, professional education, talent training


INTRODUCTION


Research Background

Digital media has become a core industry and a new area of economic growth, with great vitality and potential in the 21st century knowledge economy. Against the background of a rapidly developing digital economy that promotes digital industrialisation, industrial digitization and digital governance, the digital media industry effectively combines human creativity and technology. At the same time, the rapid development of the digital economy and information technology has promoted the rise of global entrepreneurship. Studies show that entrepreneurial activities play an important role in scientific and technological progress, economic development, job creation and employment structure improvement (Fan et al., 2020). In China, the ‘mass entrepreneurship and innovation’ policy has become an important part of the national employment macro policy guidance. According to the 2016–2017 Global Entrepreneurship Observation Report, China’s entrepreneurial activities are effective, due to innovative global economic development and a drive towards innovation efficiency (Wu, 2015).

The rapid development of the digital economy has promoted the transformation and upgrading of global economic and social development, and driven profound changes in the education ecosystem. In recent years, with the government’s attention focused on innovative industries and policy support for entrepreneurial activities, the entrepreneurial development of innovative industries has increased. However, the innovation and entrepreneurial development of the digital media industry are still unable to keep pace with national economic development. Digital transformation and the upgrading of the current economy have led to an adjustment of the industrial structure and the implementation of an innovation-driven development strategy. Standards for the social consideration of technical and skilled talent are no longer limited to practicality, operability or other single indicators of skills, but tend to be diverse, with a focus on comprehensive professional qualities and sustainable development abilities. Innovative entrepreneurship – together with professional and technical talent – will become an important development trend of the future economy and society.

In 2002, the Ministry of Education in China started a pilot of entrepreneurship education with nine universities, gradually promoting and implementing it in the national universities. With the continuous advancement of entrepreneurship education reform policy, many colleges and universities paid more attention to the cultivation of innovative and entrepreneurial talents, promoting innovation and entrepreneurship education, with a focus on public opinion guidance, policy guarantee and financial support. These aspects have achieved remarkable results in promoting students’ entrepreneurial awareness and project exploration (Liu and Liu, 2017). However, data show that of the approximately 7million college graduates in China every year, only around 2% are independent entrepreneurs, and the entrepreneurial success rate of this group is generally low (Wu, 2015). According to the ‘employment report of Chinese college students in 2020’, the proportion of self-employment of graduates in China in 2019 was approximately 2.5%, essentially the same as in 2018 (2.7%) and 2017 (2.9%; Lu et al., 2021).

Most application-oriented colleges and universities have not implemented entrepreneurship education as part of talent training and have no plans to include it in their professional talent training programmes (Zhao, 2014). The strategies adopted by colleges and universities in innovation and entrepreneurship education mainly focus on setting up innovation and entrepreneurship education courses, guiding students to participate in science, technology and entrepreneurship competitions, carrying out entrepreneurship knowledge lectures and providing basic information. These methods are minimally related to the real entrepreneurship activities conducted by professional innovators.



Research Purpose and Significance

Innovation and entrepreneurship education are key themes of the digital age. Combining professional education with innovation and entrepreneurship education is a practical challenge in relation to developing education in the new era. Digital media design is a new comprehensive discipline across natural sciences, social sciences and humanities. Urgent thought and exploration are needed to implement vocational education, strengthen the cultivation of high quality, technical and applied digital talents to develop a smart society and to integrate innovation education and entrepreneurship education into professional education. This integration is needed for digital media professionals to meet the demands of a rapidly developing digital economy (Yu et al., 2021). By interviewing the leaders of digital media art design courses in sample colleges, as well as successful entrepreneurs, who majored in digital media art design and are making significant achievements after graduation, this study describes and analyses the research content from the two dimensions of ‘innovation’ and ‘entrepreneurship’ and the two perspectives of ‘implementers’ and ‘parties’. The study has also obtained more comprehensive analysis materials than previous studies and uses the grounded theory research method to encode and analyse the original interview materials step-by-step. This enables the comprehensive identification of the main problems and aspects that require more attention in the cultivation of innovative and entrepreneurial talents in the digital media art design major, and an analysis and summary of the main problems and their correlation structure in the cultivation of students’ innovative and entrepreneurial ability in digital media art design at higher education level. This study also helps establish the theoretical model of the innovation and entrepreneurship education reform path of the digital media art design specialty and finally, establishes the innovation and entrepreneurship education reform path model, suitable for the digital media art design specialty. The research results provide a directional reference for the structure of education and teaching reform within the digital media art design specialty.



Literature Review

Entrepreneurship education originated from economics, focusing on the entrepreneurial knowledge required by business schools to encourage learners to start small businesses (Liu et al., 2014). The rise of the entrepreneurial economy has created more demand for entrepreneurship education, expanding from business schools to other settings. After more than 60years of development, countries like the United States and the United Kingdom have formed a sound entrepreneurship education system (Li et al., 2013). Our literature search revealed that foreign scholars devote considerable thought to the research of entrepreneurship education methods, and many of the approaches are premised on the basic concepts and methods of entrepreneurship education. Fiet discussed the teaching strategy of entrepreneurship education courses and maintained that teachers should establish a classroom system in which students can improve their ability through theory-based practice (Fiet, 2001; Chen et al., 2021). Similarly, Rasmussen et al. consider that entrepreneurship education should be action-oriented – emphasising learning by doing – and they put forward suggestions on establishing action-oriented entrepreneurship education (Rasmussen and Sorheim, 2006). Edelman et al. found differences between the actual activities of start-ups and the cases in entrepreneurship textbooks and suggested that the curriculum content of entrepreneurship education should be updated (Edelman et al., 2008).

Many scholars have undertaken comparative analysis of the research ‘hotspots’ of entrepreneurship education on the global higher education stage and have put forward relevant suggestions for innovation and entrepreneurship education in Chinese universities. Liu et al. used CiteSpace visualisation software to compare and analyse the research hotspots of entrepreneurship education locally and internationally from 1998 to 2017. The study found certain high-frequency keyword nodes in the knowledge map of domestic entrepreneurship education research, including ‘entrepreneurship education’, ‘innovation and entrepreneurship education’, ‘college students’, ‘colleges and universities’, ‘higher education’, ‘entrepreneurship education’ and ‘entrepreneurship’. Based on this, it is inferred that domestic entrepreneurship education research mainly focuses on entrepreneurship education research in colleges and universities (Liu and Zhang, 2020). CiteSpace visualisation software was also used by Liu et al. to compare the research status, hot spots and development trends of 667 CSSCI papers and 685 SSCI papers (Liu et al., 2018; Chen et al., 2019). They found that research into the field of innovation and entrepreneurship education in China remains focused on the theoretical connotations of entrepreneurship education, studying the influence of education quality, professional education and other educational reform methods on talent cultivation and the university employment rate. Compared with the micro focus of international research, Chinese research tends to explore more macro concepts. The present study emphasises the future research direction for innovation and entrepreneurship education in China, which should transition from a macro approach to more substantive, detailed research, that explores the influencing factors and specific paths of entrepreneurial behaviour, based on theoretical knowledge.

In terms of innovation and entrepreneurship education reform strategies, certain scholars have put forward macro strategic suggestions, based on the analysis of their own research fields and the characteristics of innovation and entrepreneurship education in China. Li et al. proposed building a national cloud entrepreneurship platform for college students, integrating resources to effectively form an industrial chain to open a new mode of entrepreneurship education (Li et al., 2012; Chen et al., 2019b). Yao et al. proposed that entrepreneurship education could comprehensively optimise college students’ entrepreneurial practice quality through progressive, embedded and competitive modes (Yao et al., 2016). Based on experiential learning theory and from the perspective of the Communist Youth League (the main body of experiential education), Zhao et al. constructed a ‘five in one’ entrepreneurship education mode with the popularisation of entrepreneurship knowledge as its premise (Zhao and Fang, 2015). Entrepreneurship observation experience was used as a guide, and an entrepreneurship planning competition, simulating entrepreneurship, was used as the platform. Hu et al. suggested domestic innovation and entrepreneurship education, such as cultivating campus innovation and a culture of entrepreneurship (Hu and Shen, 2013). They suggested constructing a multi-level organisational structure of innovation and entrepreneurship education through the introduction and comparative analysis of the renowned entrepreneurship curriculum system reform of the Baisen Business School and the entrepreneurship education mode of Stanford University. Hu et al. put forward an ‘entrepreneurship centre model’ – a mix of typical entrepreneurship education organisation models in China and the United States – suitable for entrepreneurship education in colleges and universities in China (Hu and Chang, 2016; Chen et al., 2019b).

Scholars have carried out a preliminary analysis of the factors influencing innovation and entrepreneurship education in China. Guo pointed out that in developing the innovation and entrepreneurship curriculum in China, a hierarchical structure is logical, but the curriculum model is a relatively simple one with a unitary focus (Huang et al., 2019; Guo, 2021). The curriculum is diverse but very theoretical. The curriculum system is relatively comprehensive, but its cohesion needs to be improved. Furthermore, the legitimacy mechanism for professional degrees needs to be improved. Qiu considers that the cultivation of innovation and entrepreneurship teaching in colleges and universities is still in the primary stage (Chen et al., 2015; Qiu, 2021). Innovation and entrepreneurship teachers lack entrepreneurial experience. Most are part-time teachers, and their practical teaching methods are divorced from actual, entrepreneurial behaviour. Zhong studied the external factors affecting innovation and entrepreneurship education by establishing and analysing the five-circle model (Huang et al., 2019; Zhong, 2021). Optimization of the innovation and entrepreneurship environment of application-oriented universities can be described from the perspective of ideological understanding, policy provisions and systems and mechanisms, based on the relevant theories of education and management, and the three perspectives of government, university and society (Yang, 2020).

Within the aspect of innovation and entrepreneurship education of the digital media art design specialty, certain scholars have also expounded and explored the training mode of innovation and the entrepreneurship talents of the digital media specialty, the fostering of students’ innovation and the entrepreneurship training plan system, the establishment of an innovation and entrepreneurship curriculum system, the creation of an entrepreneurship centre and management strategies and the importance of an innovation and entrepreneurship curriculum system within the digital media art specialty. Hu investigated three specific modes of innovation and entrepreneurship education practice in domestic colleges and universities and pointed out that, due to professional differences, the three modes of innovation and entrepreneurship practice have limited relevance for digital media art and design education (Hu, 2015). Ding analysed the integration of innovation and entrepreneurship education, as well as professional education, and elaborated on the ‘embedded mode’ for integrating innovation and entrepreneurship education and professional education (Huang et al., 2015; Ding, 2018). A series of practices for integrating innovation and entrepreneurship ability training into professional teaching practice was summarised by Wang for his university (Huang et al., 2012; Wang, 2019). He pointed out that innovation and entrepreneurship education should run through the whole process of higher education training through multi-party cooperation and joint participation. Guo emphasised that the innovation and entrepreneurship training programme for college students majoring in digital media has the characteristics of the combination of technology and art, the combination of concept and practice and the combination of innovation and application. This is the first time that the idea and reform direction of cultivating students’ scientific spirit and scientific research consciousness have been put forward, as well as the notion of developing college students’ innovative thinking and innovative ability, as a result of students participating in teachers’ scientific research activities (Guo et al., 2016; Huang et al., 2017). At the same time, for example, Chen Kun, Li Aimin, Shu Mei and other scholars have studied and expounded certain local, practical cases, based on their own problems and experiences in the implementation of innovation and entrepreneurship education within the digital media art design specialty in colleges and universities.

Through literature research, it has been found that, at present, within the research content of the relevant research fields of this subject, more research results reveal the current situation of innovation and entrepreneurship education, and most of the research on the reform direction of innovation and entrepreneurship education are focused at macro policy level; there are few discussions on how to organically combine innovation and entrepreneurship education with professional talent training. In terms of the research perspective, based on the outlook of the department of digital media art and design, there are few targeted research results focusing on the characteristics of digital media art and design; the research method is also rather limited and few research results focus on the characteristics of the digital media art and design specialty. Although the discussion and analysis of certain scholars have involved curriculum construction, teaching management and other aspects, this process is primarily managed in terms of summarising practical experience, especially the excavation and cause thinking of common problems in the specific implementation process, the correlation analysis between innovation and entrepreneurship education and the various influencing factors of digital media art design education; this aspect needs to be studied further.

This study focuses on digital media art design, an applied major that focuses on creativity and creative thinking in professional quality training, with students demonstrating a considerable willingness and demand for entrepreneurship. Through interview and investigation, based on the research method of grounded theory, this paper discusses the main problems and aspects that require more attention in cultivating innovative and entrepreneurial talents in the digital media art design specialty. The study also considers the correlation between the influencing factors of the digital media art design specialty, as well as innovative and entrepreneurial education, so as to establish a theoretical model of the reform path of innovative and entrepreneurial education within the digital media art design specialty. It provides a directional reference for education and teaching reform and the professional establishment of the digital media art design specialty.




RESEARCH DESIGN


Research Approach

Digital media is an interdisciplinary subject, integrating technology and art. It is based predominantly on information technology and the theory of mass communication. It covers a broad development space and has great potential for further growth, involving knowledge of plastic arts, art design, interactive design, computer software technology, graphics and image processing, and information and communication technology. As part of the media industry, it mainly cultivates students’ artistic talents and digital product art design. This major requires students to be skilled in traditional art modelling and design and to have a mathematical foundation. It is necessary to think both imaginatively and in a strictly linear, logical way, which coincides with innovation and entrepreneurship education concepts (Bonnie and Welsh, 2021).

Based on the actual development of innovation and entrepreneurship education in colleges and universities, this study takes the digital media art design major as an example to explore the innovation and entrepreneurship training mechanism of application-oriented professionals. We attempt to build a model of innovation and entrepreneurship training for this major to provide direction for innovation and entrepreneurship teaching reform in the field of digital media art design. The study findings may also provide a reference for other applied majors that focus on cultivating creativity.



Research Method

Grounded theory is the main approach used in this research. Grounded theory research is a qualitative research method, which establishes substantive theory from the bottom up. It is a logical process of collecting and analysing data, and forming theories, created by Anselm Strauss and Barney Glaser of Columbia University in the United States. The primary purpose of the theory is to analyse and deduce the core concepts or ‘the essence’ from empirical data. Initially, there is no theoretical hypothesis. Researchers start with the initial text data for mining and analysis, obtaining certain initial concepts and empirical generalisations, and then integrating these initial concepts, considering the relationship between them in more detail and connecting them. Finally, further analysis of the relationship is undertaken by mining integration and constructing a theory with practical significance (Glaser et al., 1968). As a method of germplasm research, grounded theory was first applied to sociological research and then gradually spread to many fields, such as pedagogy, psychology and management. After continuous improvement and improvement by scholars at home and abroad, it has been widely recognised as an effective way of building localization with theory. This exploratory research process is very consistent with the direction of this research.

On the other hand, the innovation and entrepreneurship education system in colleges and universities do not exist in isolation, especially in the case of the applied specialty of digital media art design, which focuses on cultivating creativity and creative thinking. The cultivation of professional ability and innovation, as well as entrepreneurship ability, is strongly related in terms of methods and training objectives. The standardised, qualitative data analysis method, based on grounded theory, can accurately analyse various factors related to innovation and entrepreneurship education and the professional education of the digital media art design specialty through data research (Song et al., 2011). This method is also able to correctly handle the relationship between various influencing factors and grasp the problem of dynamic balance between them, providing a strong guarantee for the effectiveness and credibility of the reform path of innovation and entrepreneurship education, suitable for the digital media art design specialty.



Research Object

The selection of research objects is based on the following principles: firstly, select the purposeful sampling method, according to the characteristics of grounded theory research methods; secondly, qualitative research needs to select samples to understand the research problems.

In terms of selecting research subjects, we chose interviewees from the two dimensions of innovation and entrepreneurship. Teachers in universities were used to represent innovation, with five professional leaders of the major in digital media art design in colleges and universities being invited to participate. These professional leaders are teachers, carrying out both teaching and research in the digital media field. Semi-structured interviews were used to obtain information on the core competence of innovation and entrepreneurship talents, the nature and experience of innovation education and the difficulties in implementing innovation and entrepreneurship education.

The representatives of entrepreneurship education were successful entrepreneurs – five entrepreneurs who had majored in digital media art design in higher education and had achieved significantly in the industry after graduation. The entrepreneurs had worked in the industry for more than 3 years and had made significant achievements. Semi-structured interviews were used, mainly focusing on their own experience, enterprise needs, talent recruitment and entrepreneurship success factors. Through the two dimensions of ‘innovation’ and ‘entrepreneurship’ and the two perspectives of ‘implementers’ and ‘parties’, this paper provides an in-depth and comprehensive description and analysis of the research content and obtains more rich and practical research materials.



Data Collection and Sorting

This study uses the method of semi-structured interviews to obtain the original analysis material information. Since the interviewees were selected from different universities and companies, the research conducted one-to-one in-depth interviews on the relevant contents of the research scope by means of offline, face-to-face interviews. Focusing on the theme of innovation and entrepreneurship of digital media art design, an interview outline and discussion direction, with different emphases, were designed in the interview process, according to the identity of the respondents. With the permission of the interviewer, the interview content was recorded to ensure the integrity of the collected data.



Methodology and Research Process

This study followed the conventional analysis process of grounded theory and analysed the interview text data in a step-by-step, coding process. To obtain the main modules of innovation and entrepreneurship education reform of the digital media art design major, we sorted through the relevant data and materials, eliminated irrelevant information and carried out layer-by-layer coding, using open coding, principal axis coding and selective coding. We then constructed a theoretical model to account for the innovation and entrepreneurship education reform of the digital media art design major.


Open Coding

Loose coding is the process of conceptualising and categorising the original data, follow the process of ‘original data - Labelling - Conceptualization – Categorization’ to sort out the original data. Data are broken up, summarised, sorted and refined. Concepts are formed and categories related to the concept are found, finally focusing on the problem (Liu et al., 2016). Through data analysis at this stage, 43 initial concepts, related to innovation and entrepreneurship education in digital media art design, were formed. These can be summarised into 17 categories. Table 1 shows the coding of selected initial concepts and categories.



TABLE 1. Examples of open coding.
[image: Table1]



Axial Coding

According to the related concepts, axial coding extracts more general concepts from the existing categories. Principal axis codes were used to classify, abstract and synthesise the most frequent and important concepts in the innovation and entrepreneurship education reform focus module of the digital media art design major. Categories were formed and further refined into principal axis categories to discover and establish connections between categories and concepts, and to distinguish between principal and subcategories. We conducted in-depth analysis of the principal axis category to grasp the context of the development of the event (Huo et al., 2019). According to the previous stage, the main problems in the cultivation of innovation and entrepreneurship education within the digital media art design specialty, obtained from the interview data, are reorganised. After combining the repeated conceptual factors, five main conceptual categories are summarised: curriculum accommodation mechanism, professional talent training mechanism, resource support mechanism, teacher team construction mechanism and school-enterprise cooperation mechanism. Table 2 presents a summary of the axial coding.



TABLE 2. Axial coding.
[image: Table2]



Selective Coding

Selective coding is based on the core category, with the main category after analysis being connected to verify the relationship between categories. The core category is shown to be dominant in comparison with other categories so that the code, concept and category related to the core category can be included in a broader theoretical scope (Lu et al., 2018). The core purpose of this study was to use the grounded theory research paradigm to elucidate the main problem structure of innovation and entrepreneurship education in the digital media art design major. We set out to build a theoretical model of the education reform path for innovation and entrepreneurship within the digital media art design major, systematically connecting the core category with other categories, using a diagram as shown in Figure 1.

[image: Figure 1]

FIGURE 1. Theoretical model.




Model Interpretation

The theoretical model indicates five main mechanisms – professional personnel training, curriculum integration, teacher team building, resource support and school-enterprise cooperation – working together to build a reform path for professional innovation and entrepreneurship education within the scope of digital media art design. Establishing a professional talent training mechanism is the core, requiring the joint support of mechanisms for curriculum integration, teacher team building, resource support and school-enterprise cooperation. Of the four areas surrounding the core, three have an internal focus and one is linked to external aspects. The mechanisms for curriculum integration, teacher team construction and resource support are linked to the coordination and cooperation of the operation mechanism of colleges’ and universities’ internal systems. Together, these three aspects play a major role in establishing the innovation and entrepreneurship training system of the digital media art design major. The fourth element surrounding the core – school-enterprise cooperation mechanism – is also an indispensable element of the innovation and entrepreneurship ability of the digital media art design major. Although externally focused, this can assist the three internal areas of curriculum integration, teacher team construction and resource support from an external perspective.




Research Results

Using the grounded theory research method, this study conducts a level-by-level coding analysis of the raw material of 10 interviews from the two concepts of ‘innovation’ and ‘entrepreneurship’ and the two perspectives of ‘implementer’ and ‘party’, and comprehensively identifies the main problems and aspects that require more attention in cultivating innovative and entrepreneurial talents in the major of digital media art design. By analysing and clustering the category and structure of the problems collected from the original data, the theoretical model of the innovation and entrepreneurship education reform path of the digital media art design specialty is established. Finally, the key internal elements, suitable for digital media art design, are the construction of the professional talent training mechanism, the curriculum integration mechanism, the teacher team construction mechanism and the resource support mechanism, with the school-enterprise cooperation mechanism acting as the external key element.




CONCLUSION AND DISCUSSION

The digital media art design major is a comprehensive and emerging discipline across natural sciences, social sciences and humanities. The major offers great potential for development and involves knowledge of plastic arts, art design, interactive design, computer software technology, graphics and image processing, and information and communication technology. This major’s aim is to cultivate students’ talents in artistic creation and digital product art design. As an application-oriented major, students also need to work effectively in a team and communicate clearly – abilities that coincide with innovation and entrepreneurship education concepts.

The state promotes innovation and entrepreneurship education in the field of higher education, and by placing the concept of ‘innovation’ before ‘entrepreneurship’, emphasises the direction of entrepreneurial behaviour in the digital era. Therefore, the cultivation of innovative, entrepreneurial talents can help achieve a high level of guidance, improve the level of entrepreneurship and promote industrial transformation and upgrading. The purpose of innovation and entrepreneurship education reform in the digital media art design specialty is to cultivate innovative quality and entrepreneurial ability. The mode is innovative entrepreneurship practice, based on professional ability, and the carrier is high-level professional talent training with comprehensive quality.

Firstly, in terms of professional talent training, the orientation of talent training objectives in colleges and universities should be closely related to social needs. There is a certain development of students’ innovative thinking in digital media art design through the professional talent training programme and curriculum structure. However, the focus is mainly on improving professional quality. Based on professional skills and the professional development of entrepreneurial quality, training is more for professional teachers. This often occurs in the teaching process spontaneously, lacking a systematic, comprehensive and long-term view.

The goal of cultivating innovative and entrepreneurial talents is not to require everyone to become an inventor and entrepreneur but to cultivate innovative talents and qualities that support social and economic transformation and development in the future. With the rapid development of information technology and the industrial economy, the change in social demands is great. The talent training goal of digital media art design should also keep pace with the times. To cultivate creativity and creative ability, we should pay attention to the development of student innovation and entrepreneurship. We should also break the previous solidified, talent training mode and rigid teaching management when designing professional curricula. The teaching system for each professional course should be reconstructed to achieve the goal of professional talent training. The cultivation of innovation ability should be regarded as the link between entrepreneurship education and professional design. Innovation and entrepreneurship should be systematically integrated into professional courses, and practical teaching concepts, innovation and entrepreneurship guidance should run organically through the entire professional education process.

The cultivation of innovative and entrepreneurial talents in the digital media art design major should not only cultivate students’ ability to generate new ideas, discover new elements and create new things, but also cultivate digital media cognitive ability, creative ability and processing ability, as well as the comprehensive quality of digital media security, ethics and property rights. Therefore, in terms of talent training mode, we should also abandon the previous single talent training mode of professional ability training and entrepreneurial ability training, as well as relying mainly on the school curriculum.

The core of professional talent training is the curriculum content. For the innovation and entrepreneurship education reform of interdisciplinary disciplines, with strong practicality and technology, such as digital media art and the high requirements for professional, innovative ability and creative thinking, in particular, it is necessary to constantly explore the curriculum content and practical experiences. The aim is to build a set of curriculum systems with creativity as the core, through a perfect and organic professional curriculum system, with the relevant content to strengthen the practical effect of innovation and entrepreneurship education. The training goal of the digital media specialty is to develop and design compound talents innovatively. Therefore, the curriculum system and teaching practice of this specialty must closely follow the ‘innovative’ and ‘compound’ elements of the digital media design industry, driving the development of the practical teaching system with projects, adjusting the focus of practical teaching with new theories, new viewpoints and new technologies, and strengthening the innovation and practicality of project-practice-driven curriculum reform teaching.

Innovation and entrepreneurship education need to operate a systematic policy system. Systematic promotion requires not only the principle of macro guidance at national level, but also the existence of diversified support systems at all levels. The purpose of cultivating the innovative and entrepreneurial talents of the digital media specialty is to develop the talents of students alongside creativity, strong professionalism and broad vision. We must focus on this goal both in talent training objectives and in the construction of a curriculum system. Subsequently, we should also make adjustments to the teaching management system and the teaching effect evaluation, striving to be consistent for the purposes of professional innovation and entrepreneurship talent training, as this is the external guarantee condition for the smooth operation of the talent training mode. For example, at teaching management level, the support for innovation and entrepreneurship is reflected in flexible teaching system support, rich teaching link arrangements and support, support for diversified learning approaches, credit certification system support and corresponding support for the teaching effect evaluation system.

Secondly, the innovation and entrepreneurship education of digital media art design require a more organic curriculum integration mechanism. Our study suggests that innovation and entrepreneurship education, as well as professional education, are relatively independent, a reality for most colleges and universities. Professional education often focuses on cultivating students’ professional knowledge and ability but concentrates less on entrepreneurial consciousness and the development of ability. Entrepreneurship education focuses on business and development but lacks the support of professional knowledge. To solve this problem, a curriculum integration mechanism is needed. Colleges and universities should make it clear that entrepreneurship education is not a supplement to professional education. Entrepreneurship education courses should be added to professional courses, and a multi-level ‘in class’ and ‘out of class’ curriculum integration mechanism should be promoted, based on the degree of correlation between specialty and entrepreneurship.

From the results of interviews with successful professionals from the world of digital media art design, the curriculum system and practical experience in school correlate strongly with students’ willingness to participate in innovation and entrepreneurship practice. The digital media art design major – given the nature of the course and teaching form – can be divided into four different areas: general basic professional courses, partial integration professional courses, full integration professional courses and second classroom business practice courses. Each of the four levels has its own emphasis, but they cannot be separated. General basic professional courses are often very theoretical, with few links to entrepreneurship courses and are often set up in the lower year groups. Such courses can integrate innovation and entrepreneurship practice cases, related to the course content in the teaching process. The purpose is to enhance students’ innovation and entrepreneurship awareness. The partial integration professional course combines innovation and entrepreneurship practice with course content and teaching objectives. The course requirements introduce practical projects in enterprises or markets to develop students’ professional knowledge and further understand the basic qualities related to entrepreneurship, e.g. project processes and market demand. A full integration of professional courses means that entrepreneurial practice content is completely embedded in professional courses, including enterprise practice courses and interdisciplinary comprehensive project practice courses. These courses are typically established in the senior year groups. By this time, students have relatively solid professional and technical skills, and a clear understanding of the process and significance of professional entrepreneurship. Now, the whole process of entrepreneurship and professional ability can be organically integrated into the course. Students may have some entrepreneurial ideas before graduation but can also test their professional ability in the process of entrepreneurial practice. The layered curriculum integration mechanism of combining specialty, layered teaching and strengthening capabilities in terms of practice within these professional courses plays a role in cultivating innovative and entrepreneurial talents, thus producing a positive effect of high popularity, strong professional relevance and the development of ability.

Thirdly, teachers are mainly responsible for implementing education and teaching, and the construction mechanism of the teacher team plays an indispensable role in the innovation and entrepreneurship practice teaching of the digital media art design major. In the interviews, we found that most of the teachers of innovation and entrepreneurship education in colleges and universities were counsellors, administrators and ideological and political teachers. Innovation and entrepreneurship education were based on general theory and education, often resulting in teachers’ promotion and progression in education, but moving them away from their professional background and direction. Although the teachers of the digital media art design major have rich professional knowledge and a solid professional foundation, they have only explored theory, knowledge and methods of innovation and entrepreneurship education in a limited way, and struggle to achieve a real integration of the two.

The education reform of the digital media art design specialty needs to expand to build a teaching team with solid, professional and entrepreneurial practice experience from multiple channels. We can encourage teachers to participate in enterprise and entrepreneurship practice and strengthen teachers’ innovation and entrepreneurship education ability. An alternative approach would be to employ enterprise teachers in schools to focus on the advantages of enterprise teachers’ practical experience, and to better implement the organic integration of innovation and entrepreneurship education, and professional curriculum content.

A more flexible teacher cooperation mechanism could be developed. In some courses within the digital media art design major, with a high integration of professional skills and entrepreneurial practice, ‘dual mentor’ teaching could be adopted with school teachers and out-of-school professionals, engaged in innovation and entrepreneurship education. ‘Dual mentors’ refer to innovation and entrepreneurship mentors and professional mentors. Innovation and entrepreneurship mentors refer to teachers in school and out-of-school professionals engaged in innovation and entrepreneurship education, mainly responsible for curriculum implementation and process support for innovation and entrepreneurship. The terms professional tutors refer to teachers or enterprise staff selected from the college, with practical experience and practical ability in industry, university and research. They encourage and guide students to participate in innovation and entrepreneurship practice by designing project teams.

In this way, students could benefit from two-way support in terms of professional innovation ability and entrepreneurial process.

Teachers should play a key role in the integration of innovation and entrepreneurship education with the specialty. The establishment and improvement of incentive and support policies are key in mobilising teachers’ enthusiasm and changing their understanding of educational reform. The school could encourage teachers, who contribute to the integration of professional education and entrepreneurship education through the incentive policies of professional title promotion, performance appraisal, training and further study. At the same time, schools should also provide or increase training platforms and practical opportunities to help teachers improve their ability, by developing external forces, such as government support, enterprise cooperation and social support. Teachers need to be supported to become the backbone and core of innovation and entrepreneurship education.

Fourthly, the school is the main body for the integration of professional and entrepreneurship education. The effective development of innovation and entrepreneurship education requires strong support and guarantees from the school regarding campus culture, organisation, practice sites, resource platforms and capital. The integration and promotion of students’ professional core competences and innovation, as well as entrepreneurship ability must use practice as the carrier, and practical activities need space, equipment and funds (Lin et al., 2020). The innovation and entrepreneurship education reform of professional education should actively strive for the support of university resources, such as the construction of ‘maker space’, college students’ entrepreneurship incubation base, entrepreneurship parks and other campus practice platforms, the improvement of project training equipment and environments, the increase of teacher training funds and the establishment of an effective innovation and entrepreneurship campus culture. The application process for public resources needs to be simplified and online and offline innovation, and entrepreneurship resource platforms should be developed inside and outside the school to help students exercise their professional ability more comprehensively in the practice process, stimulate their innovation and entrepreneurship potential and foster their enthusiasm for innovation and entrepreneurship.

Finally, the school-enterprise cooperation mechanism is also an indispensable element of the innovation and entrepreneurship capabilities of the digital media art design major, which can help in three areas, namely, curriculum integration, teacher team construction and resource support external to colleges and universities. Colleges and departments should actively establish an efficient, flexible and win-win cooperation mechanism with professional enterprises. Enterprise is the main body of project practice and the result of innovation and entrepreneurship activities. The innovation and entrepreneurship education practice of digital media art design in colleges and universities will eventually be tested by the market (Erasmia et al., 2020).

Digital media art design enterprises have more practical projects and a more practical environment than many other enterprises engaged in the real economy. Cooperation with such enterprises can help schools alleviate the internal pressure for training places, practice curriculum development and teacher team construction, facilitate practical opportunities and provide project funding support, among other aspects. Colleges and universities can cooperate with enterprises to develop courses, introduce advanced industry and enterprise standards, discuss talent training programmes and bring new technologies and specifications of enterprises into teaching content, based on the actual needs of enterprises. When teaching courses, we can carry out discussions with cooperating enterprises, select the appropriate resources for enterprise practice projects, integrate practice links into relevant courses, realise actual projects in the classroom and integrate theory teaching, basic skills learning and operation training. We need to ensure that the teaching content is up to date to carry out systematic, practical teaching using comprehensive professional knowledge. We want students to intuitively understand the social needs of professional-related directions and the operation of enterprises, accumulating innovation and entrepreneurship experience.

In terms of the construction mechanism of the teacher team, schools can make good use of the practice resources of cooperative enterprises to select key teachers or teachers of innovation and entrepreneurship courses, to participate in project training in enterprises. Teachers can understand the advanced management mode of enterprises and industries in terms of enterprise practice and can explain the specific needs of enterprises to professional individuals so as to better grasp the future direction of teaching design and its related content. Schools can also employ experts and professional ‘backbones’ from enterprises as part-time teachers to participate in professional education and teaching, innovation and entrepreneurship practice, graduation design guidance, entrepreneurship competition advice, internship teaching and textbook content compilation. This would help develop an innovation and entrepreneurship education and teaching team that integrates enterprise professionals, school professional teachers and innovation and entrepreneurship curriculum teachers. This kind of two-way talent interaction between enterprises and schools enables professional teaching to introduce current technology so that the design creativity of teachers and students more accurately reflects the market demand, ultimately improving students’ professional knowledge and skills (Zhang et al., 2012).

School-enterprise cooperation can also enrich the integration of entrepreneurship education and professional education in digital media art design. Based on the enterprise resources, schools can develop and build an off-campus practice platform, conducive to the organic integration of professional education and innovation, as well as entrepreneurship education. Once students have comprehensive professional skills, on-campus instructors can facilitate their participation in project practice or training in school-enterprise cooperation. Students participate in real enterprise projects in which they carry out practical training in innovation and entrepreneurship. They learn skills in the school system that they apply in enterprise to improve their ability in practice. Students understand the positioning and needs of the industry through their internship and learn about professional technology to enhance their professional value. Enterprises can cultivate and accept talented students, working together to achieve a win-win situation.

Cooperation between schools and enterprises requires a series of laws, regulations, systems, teacher teams and other factors. The effect of integration lies in resource sharing, mutual penetration and the formation of a mutually beneficial situation.

The major in digital media art design requires cooperation between schools and enterprises and can practically benefit both in terms of resources and results. Enterprises can benefit from a rich pool of creative ideas through cooperation with schools and can further promote achievements to help enterprises maintain the advantages of professional creativity and market competitiveness. Enterprises can also cultivate and reserve skilled professionals within the process of cooperation with the school. More importantly, the school and enterprise can establish a feedback mechanism for entrepreneurial activities, that is, both organisations can support beneficial entrepreneurial projects by providing resources, funds and projects. New school-enterprise cooperation relationships or investments may then come about after the successful completion of related entrepreneurial projects.


Significance and Limitations

Innovation and entrepreneurship are future trends of national development and a way in which talents realise their self-worth. In the digital media industry, innovation and practice ability are key factors for entrepreneurship success, and the focus of digital media professional education. With the advent of the information age and the continuous development of digital technology, students majoring in digital media art and design have more development opportunities and face greater demands. The impact of COVID-19 on the global business economy has revealed that the future social economy is more inclined to develop the digital economy. Professional and technological talents are important for future economic and social development in the digital media art design industry. The purpose of innovation and entrepreneurship education reform of the digital media art design specialty is to integrate the cultivation of innovative quality and entrepreneurial ability. Innovation and practical ability are the key factors for entrepreneurship success and constitute the main focus of digital media education. To make innovation and entrepreneurship education more professional and to cultivate high-quality talent, teachers of the digital media design major in colleges and universities should pay attention to students’ artistic development and technological innovation and should integrate innovation and entrepreneurship education with professional education.

Through the investigation of the two dimensions of ‘innovation’ and ‘entrepreneurship’ and the two perspectives of ‘implementers’ and ‘parties’, this study has obtained more comprehensive, original research materials than previous studies, and uses the grounded theory research method to make a level-by-level coding analysis and to research the universality of the digital media art design specialty in the development of innovation and entrepreneurship education. We presented an education reform path model for innovation and entrepreneurship in the digital media art design major with five main categories of resource support mechanisms and the school-enterprise cooperation mechanism. We summarised methods, paths and the specific content for the organic integration of innovation and entrepreneurship education in digital media art design. By embedding innovation and entrepreneurship education into talent training programmes and courses, we can promote the establishment and improvement of curriculum integration mechanisms, as well as the creation of a team of innovation and entrepreneurship teachers. At the same time, with the support of resource support mechanisms and the school-enterprise cooperation mechanism, five levels of integration, cooperation and mutual support can stimulate students’ entrepreneurial consciousness and spirit. Students’ enthusiasm for acquiring professional knowledge may be enhanced and their innovation and entrepreneurial thinking and ability improved, providing important development space for more students. The research findings provide some direction for teaching reform and the professional construction of the digital media art design major. This is important to ensure responsiveness to the transformation and upgrading of economic and social development for the higher-level needs of digital media art design professionals. Furthermore, the methods and paths may have value for other similar majors in which innovation and entrepreneurship education need to be more professional and effective.

The limitations of this study are reflected in two aspects. Firstly, although the selection of the research subjects contains the two dimensions of ‘innovation’ and ‘entrepreneurship’ and the two perspectives of ‘implementers’ and ‘parties’, the number of participants was relatively small. Secondly, innovation and entrepreneurship education reform and the practical element of the digital media art design major also involve policy managers and students, who could have been included in the project. The next steps of the research will extend the aforementioned concepts to broaden the scope of the research subjects, verify theoretical saturation and further develop the ideas and direction of innovation and entrepreneurship education reform within the digital media art design major.
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APPENDIX: QUESTIONNAIRE OF THE SEMI-STRUCTURED INTERVIEWS OF THE RESEARCH

PART A, for leaders of the major of digital media art design courses in colleges and universities:

Q1. What do you think are the necessary core competencies of innovative and entrepreneurial students majoring in digital media art design?

Q2. What do you think are the convergence points between digital media art and design, professional talent education, and innovation and entrepreneurship education?

Q3. What do you think are the advantages of carrying out innovation and entrepreneurship education reform within the digital media art design major?

Q4. In your opinion, what are the common problems and difficulties in developing innovation and entrepreneurship education in digital media art design?

Q5. What support measures does your school have for innovation and entrepreneurship education reform of the digital media art design major?

6. What specific methods and successful experiences does your school have in relation to innovation and entrepreneurship education reform of the digital media art design major?

Q7. What do you think are the main factors influencing the combination of the digital media art design major and innovation and entrepreneurship education?

Q8. In your opinion, what are the directions and methods for innovation and entrepreneurship education reform of the digital media art design major? Which are the most important?

PART B, for successful entrepreneurs who have majored in digital media art design:

Q1. What do you think are the necessary core competencies of innovative and entrepreneurial students majoring in digital media art design?

Q2. What do you think are the convergence points between digital media art and design, professional talent education and innovation and entrepreneurship education?

Q3. What do you think are the advantages of carrying out innovation and entrepreneurship education reform of the digital media art design major?

Q4. What are the main problems and difficulties you encountered in the combination of innovation and entrepreneurship education, and professional education during your university study?

Q5. Which methods of innovation and entrepreneurship education in your university are most helpful to your entrepreneurship?

Q6. How do you rate the current demand for innovative and entrepreneurial talent in the digital media art design industry and enterprises?

Q7. What do you think are the main factors influencing the combination of the digital media art design major and innovation and entrepreneurship education?

Q8. In what aspects do you think enterprises can cooperate with colleges and universities to cultivate professional, innovative and entrepreneurial talents jointly?
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The rapid development of digital technology has created a variety of forms of digital media. In these emerging media, with the support of high-performance computers, increasingly dynamic performance has become possible, and the public has cultivated a preference for dynamic content cognition. This study, based on the basic characteristics of visual perception to the cognition of motion form, aims to cultivate the cognitive literacy of pan-digital media with innovative concepts and entrepreneurship education and to explore the cognition and innovative expression methods of dynamic language in digital design. The research leads the static oriented morphological exploration and expression to the dynamic expression and thinking of the same concept object. The basic thinking steps for students from “static” to “dynamic” are established, and students are encouraged to use “Synesthesia,” “metaphor” and other methods to carry out a “dynamic expression” level of emotional association. In the experiment, two different ways of design expression, static and dynamic, are required to design and evolve graphics. In this study, 50 freshmen were selected as the training objects for the planning and training of design thinking and performance means. In the visual elaboration and expression of the inner emotion of the same content with innovative concept and entrepreneurship education, not only should the changes and combinations of the graphics be innovated, but the emotional characteristics of the more abstract graphics should be explored as well. The feedback data of students’ thinking and cognition differences in the two stages of expression were obtained through a questionnaire and analyzed and compared. The experimental results show that after the training, students’ ability to develop innovative concepts and entrepreneurship education through dynamic expression, consciousness and perception were significantly improved. This research also provides a new vision and specific implementation method for the future training of digital dynamic innovation expression ability and the cultivation of innovative concepts of digital media literacy and entrepreneurship education.
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INTRODUCTION


Motion Practice and Holistic Educational Thinking in the Basic Education System of Bauhaus

At the Bauhaus Week and Bauhaus exhibition in 1923, “Art and technology-a new unity” was declared a slogan, and “The combination of art and technology (machine)” became the most important ideology. The rise of constructivism (art) had a great influence on Bauhaus design, and constructivism (art) emphasized movements in space and broke the original single static way of expression (Birringer, 2013). Under the influence of both art and technology, later in a series of educational practices, painting, sound, music and other data are subsequently imported into a computer to explore the whole expression formed by multimedia and multichannels to construct a comprehensive synthetic art work (Chen and He, 2013). The concept of motion was originally carried out in Bauhaus’s paintings; through the use of the dynamic composition and dynamic perspective of visual features in painting, the static image becomes more vivid and energetic. As a “moving image” with an element of time, László Moholy Nagy’s work is outstanding. We can find his thoughts and practice in “Malerei, Photographie, Film (1925)” and “Vision in Motion” (1947). His experiments in synthetic art and motion led to a new kind of artistic literacy (Foster et al., 2006). Due to the rise of multimedia today, Moholy Nagy has introduced new creative techniques in the fields of art and education (Nelson, 2006). In addition, holistic educational thinking in Bauhaus basic design education also emphasizes the integration of “body and mind” into innovative basic art education, which compensates for the shortcoming “lack of practical experience” in works produced by digital technology without using physical materials in the aspect of multimedia expression (Gropius, 1992). Guided by this kind of thinking, multimedia artwork requires the creator to have a rich experience in generating ideas, planning, finding materials, assembling and editing his target image.



Characteristics of Contemporary Digital Media and the Basic Education of Art Design

The French scholar Marco Diani once stated “In postmodern society, one of the main characteristics of the dominant structure that dominates people’s work is the ubiquity and adaptability of new technologies. From the development of human work to machine work, and then developed to computer work, during which technological changes have taken place rapidly, which led to the changes of individuals and groups to adapt to their special working environment. Design has become a more complex and multidisciplinary activity than it was not long ago” (Wang, 2016). Since the twenty-first century, China has new requirements for the development of ideology on a certain economic basis. In addition, innovative entrepreneurship education in universities is an educational model that is compatible with socioeconomic development and education reform, which should reflect the integration, innovation, and application of knowledge (Dieser and Christenson, 2017). The professional and basic ability of the emerging digital media art design is the most intuitive in assessing the impact of the changes in new media and new technologies. In the traditional sense, plane composition, three-dimensional composition and color composition are static forms in a specific space. In digital media design, there are few static forms, and any form of composition will add a feature of the time dimension. The appearance of this characteristic directly causes continuous change in the interrelationship among single elements in a specific space. If the form change in a plane space or three-dimensional space is regarded as a frame on the time axis, then the expression of a period of movement is a space-time matrix composed of a plane or three-dimensional space. In this matrix, a single element that used to only have a relationship with adjacent elements in space will now have a relationship with “itself” before and after this moment. The visual psychological impression generated by this change is obviously more intuitive and stronger than that expressed in the form of static space (Hayles, 2012).

Image as a means of communication and vision as a means of understanding the world are particularly prominent in the lives of contemporary young people. Today’s students grow up in an environment saturated with images, and their communication and practice often use vision as a medium (Brumberger, 2019). Artistic media literacy includes an understanding of the characteristics of the medium and comprehensive ability to effectively create and express intentions using image media (Motomura, 2003). In the image age, people’s visual literacy reflects the possibility of receiving and cognition of external information. Media art, including product design, packaging, painting, sculpture creation, architecture and landscape design, require visual imagination and thinking. The expression of motion seems to be promoted by the development of the media that is spawned by the development of information technology, but from the perspective of people relying on vision to obtain information, it coincides with an improvement in people’s visual literacy. Artistic media literacy includes the understanding of media characteristics and the comprehensive ability to use image media to effectively create and express intentions. Visual literacy is directly related to the behavior of reading images. When it was first defined, it crossed disciplines and backgrounds in the practice of higher education (Kędra, 2018). When people see a certain thing, they form a “posture” by the visual perception of the thing, and this “pose” and “build momentum” are actually determined by people’s visual imagination and thinking. Graphic images under media art have become the most important expression tool for interpreting and disseminating culture, and text has become the annotation and supporting role of image symbols. Visual temptation and interpretation have never been more important. In the context of contemporary digital media visual communication, the training of digital media art design must be geared to the increasing visual literacy of the masses and meet the expression needs of emerging media (Messaris, 2012). In this way, the visual expression of digital media can be comprehensively considered and interpreted from a dynamic perspective and integrated into the fundamental teaching of basic elements and design forms. Visual literacy skills are learnable, teachable, and can be developed and improved, conscious visual literacy training can help improve learners’ visual literacy. Through the training of coping with characteristics, students will open the door to digital media art design expression and cultivate them to adapt to a new visual habit. In the current information age, the education forms of Chinese universities have also changed, and research on the cultivation of digital dynamic creative expression literacy with the concept of innovation and entrepreneurship education is actively attempted under this background (Sun, 2020).




MATERIALS AND METHODS

The purpose of this research is to discuss the cultivation of talents for digital dynamic creative expression in the context of the practice of visual literacy education, especially for students majoring in digital media art, and to provide relevant professional educators with methods and reference significance in future curriculum design. For this reason, in the early stage, I designed the overall framework of the course based on the characteristics of digital media art professionals and the new media needs, and transformed the dynamic needs of students’ visual literacy into basic course training, and accompanied the course. During the process, 50 freshmen were used as the training objects, 30 of them participated in every link of the course training, and they were trained by means of content selection and form application; the other 20 were the control group, they only received the regular plane composition, color composition and other composition training, did not receive relevant dynamic expression exercises, and at the end of the course, through questionnaire surveys and interviews, the different impressions of the two groups of students on dynamic expression were explored and compared.

The basis for the overall framework design of the course stage and the evaluation results of students’ dynamic expression effect are as follows.


To Develop the Basic Design Capabilities of Digital Media for New Media Needs and Characteristics

Digital Media Art was established with the emergence of new media and the formation of digital industries. Its main purpose is to integrate design thinking and artistic expression into new digital media Similar to the Bauhaus basic education system, which revolves around the urgent needs of machine production after the second industrial revolution. The fourth industrial revolution is also the formation of the information age, which has given birth to a series of digital media surrounding social and technological changes, such as digital communication, digital expression, and digital art. In such a medium, design is an innovative driving force; it can change and optimize a series of systemic relationships in the physical world and establish and optimize system relationships for digital products and digital artistic expressions in the digital world. With the development of the information age, the digital world will become a mirror image of the real world and has more possibilities than the real world. Therefore, design as a systematic way of thinking will inevitably become an important attitude in the development of the digital world (Sevaldson, 2014).

In the gradually forming digital world, new media are constantly appearing. The previous computer was the main interface from the real world to the digital world. With the development of software and hardware, the form of computers has gradually presented the trend of miniaturization, decentralization and implantation. The number of digital media is far greater than that of traditional media, and the form of digital media is far greater than that of traditional media. Due to the enhancement of computability, the expressible dimensions of digital media are broader than those of traditional media (Osadcha and Baluta, 2021). Among them, the most important feature is that the communication channel of traditional media is single, while the communication channel of digital media is multidimensional. The expression of traditional media is static, and the expression of digital media has a time dimension, that is, it is dynamic. Focusing on this main difference, in contrast to the current basic courses of Digital Media Art Design in China, plane composition, three-dimensional constitution and color composition are employed as training of modeling, which to some extent disregards the important characteristics of contemporary digital media. Bauhaus’ basic education system of design introduced the study of “dynamics” earlier through the study of vision. In the process of the artist’s research and practice of motion vision, even in traditional medium, “vision in motion” was also shown (Itten, 1975). In the basic design courses for the new digital media, the needs and characteristics of the medium should be taken as a new aspect of design basic education, and more exploration and practice should be carried out to cultivate students’ cognitive literacy of pan-digital media with innovative ideas and entrepreneurial education, as shown in Figure 1.
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FIGURE 1. Dynamic form for dynamic demand.




Transform the Dynamic Demand Into the Concrete Basic Course Training


Selection of Content

The training of dynamic innovative expression is set in the latter stage of modeling training, and the cognition and training of static modeling in the previous stage of the course are utilized as a graphic basis of dynamic expression. To achieve the most fundamental training of dynamics, dynamic exercises are combined with abstract graphics, and emotion is expressed through the unified arrangement of and change in abstract elements of points, lines and planes. The training of the course is based on four basic stages, as shown in Figure 2: The purpose of the first stage of training is to transform unconscious viewing into conscious viewing; the purpose of the second stage is to extract means based on conscious viewing; in the third stage, the establishment of dynamic expression thinking is carried out after having certain basic expression means; the final stage tries to integrate different emotions and feelings into the depiction of time, and uses the movement of abstract objects to express certain emotions.
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FIGURE 2. Four basic stages of training.


The first stage: Reshape the observation method. In this stage, breakthrough training is carried out for the inertial visual observation method. Through the observation of natural objects from different angles, growth stages, and decomposition methods, new observation perspectives are cultivated, especially the perceptual cognition and description of the influence of time on form. Establish an internal perspective of “change” in the process of static depiction, as shown in Figure 3.
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FIGURE 3. Observation and reflection on morphological changes in time dimension.


The second stage: Through the training of graphic abstraction and simplification, understand the rules of formal beauty, learn the abstract extraction of concrete forms, achieve the ability to abstract the characteristics of concrete objects into a composition picture with certain emotional characteristics, and shape the total expression of the picture by using the emotional association and metaphor characterized by points, lines and planes, as shown in Figure 4.
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FIGURE 4. Abstract extraction of physical form.


The third stage: establish the thinking of dynamic expression. The motion of form is the sequential display of different form states on the time axis, and the position, mutual relations and changes of form are organized to constitute a display for a period of time. The course chooses the graphics composed of bones as the basis, simplifies the complex expression of movement by means of different analysis methods of bones, regulation of the change order of unit shape, setting of the initial state of movement, etc., and strengthens the application of number and order logic in expression by searching for the nature of dynamic change: time, position, and order.

The fourth stage: Based on mastering certain thinking methods, rhythm, direction, color, acceleration and deceleration and other motion elements are systematically combined to express a certain emotion.



Selection of Forms

Dynamic design is a broad concept, especially the mature of information technology and media technology, which makes people more inclined to obtain information from the media in a dynamic way. However, due to the ambiguity of the boundary in the area from animation to dynamic design, in the field of art design, dynamic design relies on the concept of pananimation expanded by the basic teaching of animation (Song, 2021). However, as dynamic application subdivisions become increasingly mature, dynamic design needs to address the different characteristics and specific purposes of diverse media. Considering the curriculum setting; combining the characteristics of the integration of art and engineering and the needs of diverse media expressions, guidance for entrepreneurship education and innovative concepts; and focusing on the dynamic expression of arrays, through the connection with the grid composition part of the sculpt foundation, the composition logic and the motion organization logic in the motion design are consciously implanted into the dynamic expression of graphics. The implementation of related courses is also carried out by selecting the following specific forms.


(1) Analyze the composition logic of existing art works: First, observe the changes in the static grid composition and establish the rules; second, explore multiple observation angles of the static composition; and last, use numbers to mark the changes.

(2) Digital logic in team motion practice: Through experiential exercises to strengthen the relationship of motion changes between individual elements and the group. The students are divided into groups of 7 people, and each student represents a unit element. The group will discuss for approximately 10 min to determine the motion form of the unit and the sequential rule of group motion, form an overall scheme and perform live after discussion and confirmation.

(3) Organize motion with digital logic in graphic practice: After team practice, based on an understanding of the sequential rule of group motion with digital markers, the corresponding relationship between numbers and graphics is set, and the digital composition logic in the existing art works is applied to organize the total motion of the grid pattern, as shown in Figure 5.
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FIGURE 5. Methods of practicing orderly organizational dynamics with simple graphics.


(4) Software practice of organizing motion with digital logic: the self-made program by unity3D is utilized to carry out the tentative design of motion. In the homemade program, structured settings according to the grid form and digital logic allow students to design the sequential rule of grid motion by setting parameters. Based on the first two steps, the circular motion of the unit shape and the numerical law of the grid are applied to set the total motion style. Convolutional neural networks are utilized to learn and analyze the emotional characteristics of literati paintings.





Design of Training Focus

The focus is to cultivate the ability to express emotional characteristics using the motion state of abstract morphological elements in successive training and the new visual thinking habits that are adapted to dynamic expression formed in the process. (1) Pay attention to the changes in the morphological elements on the time axis; (2) Focus on the group performance of a single cyclic dynamic; and (3) Abstract mimicry in motion, as shown in Figure 6.
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FIGURE 6. Hierarchy of training priorities.




Use of Auxiliary Tools

A self-made program is selected as an auxiliary tool for training. The tool has a basic grid setting function, which simplifies the complex array movement into the adjustment of “size,” “strength,” and “hardness” in units of “elements” to form a basis for the dynamic expression diversity of grid composition, as shown in Figure 7.
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FIGURE 7. A method for dynamic expression of grid composition in homebrew.




Semistructured Interview

The course uses sample questionnaires and sample interviews to conduct surveys. The main purpose is to explore the status of students after learning: (1) cognition and awareness of motion expression and (2) the connection between motion expression and emotional communication. Thirty of the students who participated in the survey participated in every practice part of the course. In addition, a control group was also set up, with the remaining 20 people in the control group, and the main contents of routine composition training were continued for them. The questionnaire and interview process mainly explored students’ sensitivity to the dynamic characteristics of media and cognition of emotional expression from two aspects—observation of motion and dynamic expression of emotion—to understand students’ impression of dynamic expression with the innovative concept and entrepreneurship education.





RESULTS


Output of Innovation Results

Through the continuous training of the whole idea, a number of exploratory works were produced. According to the unified requirements, the students carried out the design of the abstract graphics from the morphological level to the organizational level and tried to express a certain degree of emotional characteristics through the state of motion. For the final work, most of the students choose computer programs such as processing program or unity3D to realize their creative expression. These programs can realize the dynamic expression of graphics faster by writing code, and are unanimously welcomed by students. During this process, the students have to consider the richness and beauty of the motion in the array and how to form the emotional characteristics of the target through organization of the object’s motion order. Work 1–2 is a relatively typical array composition that uses the most basic equally spaced grid, and the dynamics of the graphics subject are mainly embodied inside the unit shape. Compared with work 1, work 2 rotates the unit shape more in the direction, which enables the dynamics of Work 2 to have richer visual changes with a stronger dynamic. Because of the difference in sequence, the motion process becomes more integrated. Work 3–4 is an attempt at different dynamics of the same set of basic forms. Compared with Work 3, Work 4 emphasizes the sense of order of deformation and color changes. However, due to the relatively single combination of unit shapes, although the visual impact is stronger, the dynamic level is relatively lacking, and the imbalance and instability of the graphics are formed in the middle. Work 3 has a reasonable sense of visual balance and richness, but due to the conservative dynamic design, the emotions conveyed dynamically are also conservative. Work 5 conveys the dynamic feelings of lively and nifty, a combination of large and small squares, and a jumping color relationship. Both graphics and color create a sense of dynamism, and their synchronization weakens the rigidity produced by the alignment. Work 6 is constructed from the shape formed after the picture is cut, and the main motion is the relative linear motion of the left and right. During motion, the triangles on the two sides will form a new graphic relationship when they meet, forming an interesting and dynamic visual form and greatly weakening the sense of existence of the grid due to the large range of dynamics, as shown in Figures 8, 9.
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FIGURE 8. Work 1–3.
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FIGURE 9. Work 4–6.


Work 7 is a set of dynamic grid graphics composed of lines and surfaces with transparency. The semitransparent graphics are stacked in the dynamic process to form a certain spatial front-to-back relationship, and the interspersion of lines and surfaces enriches the interrelationship in the dynamic realization process. Through the setting of different rhythms, an emotional rhythm is produced, and the rich changes also weaken the rigid mood created by the sense of grid. “Sense of space,” “uncertainty of form,” “emotional rhythm,” and “relative balance in dynamic” all render this group of works impressive, as shown in Figures 10, 11.
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FIGURE 10. Work 7.
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FIGURE 11. Work 8.


Compared with work 7, work 8 respects the grid form, using the simplest point arrangement as the basic graphics. However, in the process of dynamic expression and through the horizontal and vertical spacing changes and color changes, the neat emotions are expressed and some unexpected changes are also produced. The convergence and separation of points comprise the main content of morphological changes. However, the figure-ground relation formed by different combinations can also create graphical interest in the dynamics, thus forming certain emotional characteristics.



Embodiment of Consciousness and Ability

After the course, set corresponding questions for students’ awareness, preference and sensitivity to motion observation and related aspects of dynamic expression of emotion, and make statistical charts based on relevant data. The questionnaire statistics for the course reflect, to a certain extent, the accumulation of students’ awareness and abilities in all aspects after the course.

First, it is the sensitivity study of dynamic feature observation, in the figure, the solid line is the experimental group, and the dotted line is the control group. First, it can be seen that the vast majority of people in the experimental group have a certain awareness of motion observation, but less than 10% have a stronger awareness. In the control group, the overall awareness of observation was not much different from that of the experimental group. However, there were two extreme groups: the first extreme group was characterized as completely “not feeling,” and the second extreme group was characterized as not “full of feeling.” People in the neutral zone were slightly more than 10 percent less likely than those in the experimental group to have awareness of motion observation. This set of data reflects that in the contemporary digital media environment, regardless of whether they participate in the course, the general population has a certain awareness of dynamic observation or a certain experience of observation.

Figure 12 (2) shows the preference of the two groups for dynamic observation. The experimental group showed a distinct and positive preference for the attraction of dynamic observation. More than half of the control group showed a wavering preference between dynamic observation and static observation. Students’ ability of dynamic expression of innovative ideas and entrepreneurship education has been significantly improved. Figure 12 (3) mainly presents two groups of sensitivity characteristics for dynamic observation. Similar to the first figure, this figure presents a “head-to-tail” contrast. The trend of the curves of the two groups exhibit minimal difference. However, 10% of the control group and less than 5% of the experimental group chose the “not feeling” option, whereas approximately 5% of the control group and none of the experimental group chose the “full of feeling” category. In combination with the first figure, it can be inferred that the centralized dynamic training in the course can improve the attention of the subjects to the details in motion to a certain extent. However, the formation of literacy is affected by many existing digital media expressions, and the attention to dynamics changes with the changes in the surrounding information environment.
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FIGURE 12. Line graphs of the two groups’ preferences for dynamic observation.


Second, in digital media art works, a large part of the artistry of dynamic expression lies in the interpretation and expression of emotions. The experimental group in Figure 13 (1) showed a clearer understanding of the dynamic expression of emotions. The control group had a certain cognition but showed a greater sense of uncertainty, with 80% of the people expressing clear possibilities accounting for approximately 20% of the total population. Figure 13 (2) shows feedback on the advantages of dynamic expression in conveying emotions. The experimental group as a whole showed a strong sense of clarity. The control group also shows a certain degree of uncertainty, but the total number of people in the positive cognition exceeds the experimental group, and some people in the experimental group do not think that dynamic expression has advantages. Figure 13 (3) shows an understanding of the dynamic expression of differentiated emotions. The appearance presented in this set of data is similar to Figure 2. Similarly, most people in the experimental group showed a relatively firm sense of clarity, while the positive cognition of the control group was higher than that of the experimental group. As seen from the data in Figures 2, 3, the training of the course did not greatly promote the basic understanding of the “dynamic transmission of emotion” but strengthened the certainty of the dynamic expression of emotion and its advantages in the fuzzy media experience. Therefore, it can be seen that the choice of the experimental group is more affirmative, while the control group’s options are more ambiguous.
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FIGURE 13. Line graphs of the differences in the perception of dynamic expression of emotions between the two groups.





DISCUSSION


Analysis of the Main Causes of Group Differences

The experimental group and control group in this practice mainly reflect the two aspects of group differences. The experimental group gave moderate recognition of “self-dynamic expression cognition,” and the peaks mainly appear around the more moderate options, while the control group gave more extreme recognition to this, and more “extreme negative” and “extreme positive” appear. On the other hand, the control group was approaching the experimental group in terms of the consciousness of “expressing emotions dynamically,” that is, the exploration and attempt in the course did not make the students in the experimental group have a clearer and stronger consciousness of the “dynamic expression of emotions.” In contrast, although the control group has not been exposed to the corresponding exploration and attempt, a considerable number of people have a relatively clear sense of identity for the dynamic expression of emotions. The differences between these two aspects may be attributed to the following reasons:


(1) Based on the original modeling training part, the dynamic expression of static graphics was extended in the course. Before exploring the dynamics, the experimental group went engaged in the “abstract study of form,” the “study of form change in the time dimension,” the “research of dynamic methods and steps,” “study on dynamic decomposition of self-substitution” and a series of process. The links of dynamic expression from observation, decomposition, and experience to hands-on reality further refine their cognition of the ways and steps of dynamic expression. Therefore, the cognition and denotation of boundaries may help form a relatively cautious attitude to “whether they think so.” In the control group, the cognition of dynamics is completely derived from life experience, and the lack of cognition of details may increase the “black or white” in the grasp of the general direction, forming a certain polarization trend.

(2) The second difference between the two groups was the similarity of identification consciousness between dynamic expression and emotional expression. In the original hypothesis, the experimental group and control group may have great differences in the awareness of “dynamic expression” and “dynamic expression of emotions.” The result was the opposite: the two groups did not widen the gap in proportions, and the control group appeared to be “more confident” in some ways than the experimental group. This difference is most likely due to today’s digital environment and the ubiquitous “multimedia” environment. Although the control group was not guided by the course, dynamic content had an imperceptible influence when contacting various digital media in daily life. If the “era of reading pictures” was formed with the prevalence of graphic language, then the popularization of digital media has brought us into the “dynamic era.” The perception and impression of the dynamic have become the “self-quality” of the group that has grown up in a digital media environment (Pulley, 2020). This accomplishment will further promote the development of “dynamic innovative expression” in a larger range and higher artistic level.





Limitation of Selecting the Training Item of “Grid Expression” and How to Combine Dynamics With Other Basic Training Angles

“Grid” as a graphical basis is the main limiting framework for dynamic expression in this practice. The main considerations are listed as follows: (1) Grid construction is an important form and content in graphic training. Grids not only have the characteristics of neat beauty, are simple and easy to accept but also have rich variability and diverse features when carrying out bone changes. Compared with free composition, grid composition not only appears to be traceable but also has enough space to play (Djonov and Van Leeuwen, 2013; Lee et al., 2014). (2) Dynamic expression is an extremely broad content. In the process of combining training with abstract graphics, the existence of a grid provides a basis for a dynamic framework. For students who are more confused about dynamics in the early stage, they can form a “ladder of understanding and application,” and the basic unit of the grid, the “cell shape,” can help students understand the “composite dynamic” organizational relationship between “elements” that comprise “units” and “units” that comprise “arrays” (Bokil and Ranade, 2014). (3) Based on the grid, the “morphological layer” and “organization layer” are also rich in expressiveness, providing a wealth of expandable space for advanced expression.

Of course, just as “skeletal composition” is only one method of graphic composition, the dynamics of the grid are only a form of dynamic innovative expression. Basic training can assist in the establishment of basic thinking about dynamic expression to a certain extent. However, dynamic innovative expression also has more dimensions and can be explored and practiced. In future research, dynamic expression training can also be carried out from more basic training perspectives.



As the Subject of Training, Whether Emotional Performance Has Value and Significance

In this practice, in addition to the exploration and practice of “dynamic expression” from thinking to structure to mode, a small proposition of “how dynamic expression conveys emotion” was proposed at the back end of the training and put into practice. Dynamic training is an exploration of means. For example, in the course, a homemade program by Unity3D helps students clearly distinguish the morphological layer, motion layer and organization layer in the course. Through group simulation animation and other methods to interpret a variety of skeletal decomposition methods that constitute the work and comb the movement order, all of them are ways to explore how to strengthen specific methods of dynamic expression. These methodological explorations can help students learn to observe dynamics and understand the composition of a rich dynamic, thereby gradually establishing a “dynamic” thinking mode. However, as the theme of training, emotional expression is considered from the perspective of connotation. Although how to realize and organize dynamics is not addressed, how to form multiple possibilities in the way of “motion” is discussed. This approach puts a higher demand on dynamic organization skills, which we consider an indispensable part of basic training. Because the ultimate purpose of dynamic expression is “expression,” innovative expression must have attitude and emotional expression to arouse people’s interest and form public resonance and even have a certain value of artistic expression (Keltner et al., 2019). The training limited to means may be mechanical or feeble, although the emotional expression presented in the final work is not very precise and even immature. However, in the process of exploration, the consideration of comprehensive factors, such as how to grasp the precise acceleration, the combined motion of form, and the relationship between color changes in the motion can help students establish a dynamic innovative expression driven by emotional expression and cultivate students’ dynamic expression of innovative ideas and entrepreneurial thinking (Kamachi et al., 2013). This approach promotes the further combination of technical means and artistic expression.




CONCLUSION

From the analysis of the course process and results, it can be seen that the digital media environment has unknowingly affected the way that the public receives information. As a major of digital media art under design science, the largest difference between it and the traditional design major lies in the rich sensory channels of the design object that can be employed as a multilanguage system for design display and artistic expression. In the results of questionnaire survey analysis, some results often exceed expectations, which mainly revolve around the contrast between recognition in design consciousness and uncertainty in clear goals. In the consciously guided experimental group, the clear goal and implementation awareness was stronger than in the control group, but in the pure vague consciousness group, which could be nurtured by daily experience, the control group even exceeded the experimental group. This part of the difference was not anticipated before the start of the experiment, but it truly reflects the impact of the current digital age on the visual literacy of the general public, especially the sensitive youth groups that have grown up in this era.

However, the cultivation of artistic design talent cannot only be based on ignorant consciousness. For professionals, it is necessary to transform vague consciousness into expressional measures that have professional expression and vary based on satisfactory and professional media literacy. Therefore, it is necessary for basic courses, especially those on modeling ability, to explore more abundant and practical models based on the characteristics and needs of the digital media faced by this future professional group. Dynamic innovative expression arises with the demand of digitalization, intelligence of media, and complex and high efficiency of information transmission (Park and Nam, 2007). Dynamic innovative expression also has a profound impact on future professionals who are immersed in digital media; it is not only the natural language environment of this group but also an important means of future artistic expression. Therefore, the cultivation of dynamic innovative expression design ability should be transformed from specific professional direction or ability direction training to a cultivation of the basic ability facing all-oriented design professionals, especially digital media art design professionals. In this way, the cultivation of the lowest level and the establishment of consciousness can maintain the consciousness of dynamic expression and establish a dynamic expression language system in a more subdivided professional field, establish the cognitive literacy of pan-digital media by using innovative concepts and entrepreneurial education, and even form a unique and stylized dynamic language.
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Intrapreneurship has drawn research attention over the past decades considering its crucial role in innovation, organizational performance, and employee career planning. Intrapreneurial research based on various concepts also emerges. In spite of the increasing concern in the field, contributions in the field are fragmented. Particularly, intrapreneurship research is still lacking an integrated framework based on which, enablers and important facilitating mechanisms can be identified to enhance intrapreneurship. To close the above research gap, the study develops a holistic intrapreneurial framework. Specifically, the study first examines intrapreneurship in relation to other prominent concepts (i.e., innovation, entrepreneurship, and sustainability). This study then identifies enablers of intrapreneurship at both individual and organizational level. Notably, extant research largely examines intrapreneurship either at the organizational or individual level, and concentrates in corporate entrepreneurship or individual intrapreneurial employees. Research providing a holistic perspective on enablers for intrapreneurship is rare. The study further integrates these intrapreneurial enablers with facilitating mechanisms and proposes a framework of intrapreneurship. The framework makes it possible to clearly identify pivotal antecedents to intrapreneurship based on various theoretical lenses and analytical levels applied. Finally, the study addresses a list of managerial and technological challenges arising from the above framework and suggests future research agenda.
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INTRODUCTION

Entrepreneurship may occur within an organization or firm, that is, intrapreneurship (Corbett et al., 2013). Prior research suggests that intrapreneurship helps firms innovate, enhance internal performance, adapt to external changes, and reinvigorate their businesses (Augusto Felício et al., 2012). Research also indicates that nurturing employees’ intrapreneurial engagement leads to permanent organizational development (Falola et al., 2018). Namely, involvement, empowering employees, job autonomy, and appropriate reward system allow employees to produce innovative ideas and pursue innovation opportunities which strengthen firms’ long-term strategic performance (Adeyeye et al., 2015). Academic interests in intrapreneurship increase over the last decade with a diverse focus (Chan et al., 2017; Alam et al., 2020b). Intrapreneurship in practice, however, is not as wide-spread as expected. The phenomenon of intrapreneurship also differs geographically. Recent research indicates that the Nordic countries lead with a prevalence of intrapreneurship around 9%, whereas the opposite is observed for Mediterranean and Eastern European countries as well as developing countries (Elert et al., 2019). The observation that growing academic interests in intrapreneurship does not reflect proportionately in practice may attribute to practitioners’ concerns about, in particular, how to structure an appropriate internal process to facilitate intrapreneurship within the firm.

While intrapreneurial research continues to bridge the gap between theory and practice, several research gaps still remain in the literature. For example, over the past decades, the term intrapreneurship appears occasionally in the context of innovation, entrepreneurship, or sustainability as emerging business concerns for approaching excellence. How are these pivotal theoretical perspectives relating to each other? Answering this question shall lead to desired business performance. Furthermore, intrapreneurial studies largely hold a static view and describe its phenomenon, measurements, impacts, various forms, etc. (e.g., Gawke et al., 2019). The study urges that intrapreneurial research needs to become more a kaleidoscope than a mosaic, and starts to recognize the dynamic nature of intrapreneurship, namely, considering critical, correlated factors, and facilitators at the same time. In other words, how to cultivate intrapreneurship within a firm from a holistic perspective? The study aims to answer the above two questions as insufficient research efforts were found to address these important concerns.

The study is organized as follows. The next section examines intrapreneurship in relation to other prominent concepts (i.e., innovation, entrepreneurship, and sustainability) in business development and management. The study then elaborates on the various enablers at both individual and organizational levels, as well as facilitating mechanisms that foster intrapreneurship for businesses. The study further demonstrates the potential challenges arising from these antecedent conditions and suggests an agenda for future studies. The final section provides conclusions as well as theoretical and managerial implications. Figure 1 demonstrates the conceptual framework with the key elements.
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FIGURE 1. Conceptual framework for cultivation of intrapreneurship.




INTRAPRENEURSHIP THROUGH VARIOUS THEORETICAL LENS

Antoncic (2007) defines intrapreneurship simply as entrepreneurship within an organization. Corporate entrepreneurship (CE) also means intrapreneurship (Sharma and Chrisman, 1999; Rigtering and Weitzel, 2013). Or, intrapreneurship is a manifestation of CE (Sharma and Chrisman, 1999). Though scholars often adopt the terms CE and intrapreneurship interchangeably, several studies suggest that CE represents entrepreneurial activities which are initiated top-down within the firm, whereas intrapreneurship implies entrepreneurial activities pursued bottom-up by the firm’s employees (e.g., Rigtering and Weitzel, 2013). Research suggests that the dimensions of intrapreneurship include: (1) new business venture, i.e., entering new dimension with the organization’s products and service, (2) inventiveness, i.e., finding new products, services and technologies and commercialization process, (3) organizational renewal, i.e., alteration, development and restructuring, and (4) proactivity, i.e., acting in advance to deal with an expected difficulty (Antoncic and Hisrich, 2001). Intrapreneurship manifests itself in a multi-dimensional nature that is based on diverse theoretical frameworks of entrepreneurship. These frameworks take root in innovation entrepreneurship (Schumpeter, 1934) or innovation management (Drucker, 1979). Particularly, intrapreneurial research stems from the need to develop a sustainable approach to achieve innovations within a firm (Covin and Slevin, 2002). The terms intrapreneurship, innovation, entrepreneurship, and sustainability, though seemingly different, do share a number of commonalities. Their convoluted relationships are discussed as follows.


Intrapreneurship and Innovation

Augusto Felício et al. (2012) suggest that intrapreneurship can be explained by innovation and several other pivotal factors. Researchers link intrapreneurship with innovation mainly from the following perspectives: definition, process, and outcomes. From the perspective of definition, Vesper (1984) defines intrapreneurship as “employee initiative from below in the organization to undertake something new; an innovation which is created by subordinates without being asked, expected, or perhaps even given permission by higher management to do so” (p. 295). Carrier (1996) indicates that intrapreneurship is the same as innovation that is initiated bottom-up by employees. Covin and Miles (1999, p. 49) state that “innovation is at the center of the nomological network that encompasses the construct of corporate entrepreneurship.” Later, Antoncic and Antoncic (2011) stress that intrapreneurship comprises the following key components: business self-renewal, new business ventures, and innovativeness related to product, service, process, or technology. Hence, intrapreneurship and innovation appear to represent two sides of the same coin.

From the perspective of process (i.e., employees and their behaviors), intrapreneurial employees often generate and pursue innovative ideas and information. Through sharing ideas and information with peers, the organization becomes more competitive and innovative. Specifically, research considers intrapreneurial employees and projects as important driving forces for a firm’s innovation and strategic renewal (Rigtering and Weitzel, 2013). Regarding intrapreneurial behavior, this term manifests itself in various dimensions such as employees’ creativity, proactivity, innovativeness, ability to explore/exploit business opportunity, as well as their networking and risk-taking behaviors (Neessen et al., 2019). Thus, intrapreneurial behavior can be perceived as a type of innovation-related outcomes. Research suggests that employees’ intrapreneurship relates positively to their voluntary searching and sharing of signaling information (i.e., scouting) (Park et al., 2014). Employees’ scouting behaviors are considered as strategic and may create value for firms. Through recognizing and disseminating crucial information for managerial and operational innovation, these behaviors also help the organization enhance its adaptiveness (Kim and Rhee, 2011). Furthermore, Skarmeas et al. (2016) assert that intrapreneurship can enhance a firm’s present and future performance via exploration and exploitation capabilities (i.e., innovations-driven dynamic capabilities), which develop new knowledge or improve existing knowledge about a market.

From the perspective of outcomes (e.g., innovation as intrapreneurial outcome), there exists several studies explaining why and how intrapreneurship drives innovation (e.g., how the intrapreneurial activities relate to a firm’s innovative performance) (Camelo-Ordaz et al., 2012). Intrapreneurship becomes increasingly popular among practitioners to foster innovation and exploit business opportunities within a firm, as well as enhance the firm’s innovative performance (Rigtering and Weitzel, 2013). Particularly, intrapreneurial efforts lead to various innovative results, for example, organizational renewal, creation of new businesses, and various product/process innovation (Vargas-Halabí et al., 2017). Likewise, intrapreneurial outcomes can be measured from the following perspectives: organizational self-renewal, new business ventures, and innovations (e.g., developing new products). Other exemplary outcome variables in intrapreneurship include long-term organizational performance and individual success (e.g., Rigtering and Weitzel, 2013; Baggen et al., 2016). In short, intrapreneurs can be viewed as employees who demonstrate innovative characteristics and behaviors at work, and thus achieve innovative outcomes for firms. Intrapreneurship, as a result, can be perceived as an innovation driven by employees’ spontaneous behaviors.



Intrapreneurship and Entrepreneurship

Several studies probe into the similarities and differences between intrapreneurship and entrepreneurship, and how they relate to each other (e.g., Douglas and Fitzsimmons, 2013; Chahine, 2021). Intrapreneurship and entrepreneurship share several common characteristics such as innovation, creation of value, and undertaking risk (Cadar and Badulescu, 2015). Entrepreneurs often take advantage of their human and social capital to establish ventures, and sell products/services to external customers. In contrast, intrapreneurs usually initiate new business opportunities within their organizations (Parker, 2011). Furthermore, intrapreneurial activities have a higher success rate compared to regular entrepreneurial startups (Shah et al., 2014). Specifically, the intrapreneurial success rate can be as high as 80%, whereas the success rate for typical startups is around 20%.

With respect to individual characteristics, first, research finds that self-efficacy relates to both intrapreneurial and entrepreneurial intentions (Douglas and Fitzsimmons, 2013). Nonetheless, considering the principal outcomes for an individual, intrapreneurship and entrepreneurship indeed represent distinct entrepreneurial behaviors. Specifically, employees’ attitudes toward personal income, ownership, and autonomy at work are associated with their entrepreneurial intentions, whereas their attitudes toward risk are associated with intrapreneurial intentions. Second, intrapreneurs and entrepreneurs are both innovative persons. They aim to add further value to the products and services. Both the intrapreneurial and entrepreneurial activities engender a higher degree of risk compared to other regular activities in the firm. However, the intrapreneur risks the firm’s resources (e.g., funds etc.) aiming to develop new products and services, whereas the entrepreneur takes risks with his/her own financial, social, and human capital.

With respect to organizational deployment, research suggests that the entrepreneurial leadership model can be applied to the intrapreneurial context in the education sector, except for the risk-taking competency (Boon et al., 2013). Furthermore, entrepreneurial research proposes two main approaches to set corporate entrepreneurship within a firm: focused and dispersed (Birkinshaw, 1997). The focused approach [e.g., new venture division (NVD), internal corporate venturing, etc.] assumes that intrapreneurial activities represent distinct work processes that should be separated from other regular managerial works within the firm. In contrast, the dispersed approach suggests a dual role for every employee, namely, both managerial and intrapreneurial behavior. The dispersed approach allows firms for sensing greater diversity of intrapreneurial opportunities as the intrapreneurial activities are deployed throughout the organization, rather than limited within an NVD. Under such setting, every employee is a potential bottom-up intrapreneur. Later, research examines the contributions of various managerial levels (i.e., top-, middle-, and operating-level) to the CE process at different stages (i.e., discovery, evaluation, legitimation, and exploitation) and their exchanges between each other (Belousova and Gailly, 2013). Indeed, quite a few studies emphasize the pivotal role of middle-level managers’ role in encouraging intrapreneurship (Kuratko et al., 2005; Blanka, 2019). As such, middle-level managers advocate, modify, and guide intrapreneurial opportunities and further determine, obtain and allocate necessary resources to pursue these intrapreneurial opportunities (Blanka, 2019). In other words, middle-level managers support corporate entrepreneurial initiatives broken down from top level executives and promote their value creating potential to operational-level managers, namely, the primary executors (Kuratko et al., 2005). Still, organizations pursuing CE strategies are likely to demonstrate a stratified but integrated series of intrapreneurial actions at the top, middle, and operational-levels of management; managers across organizational levels take joint responsibility for the success of these intrapreneurial actions (Hornsby et al., 2009). Hence, the focused approach resembles the intrapreneurial deployment in a top-down manner whereas the dispersed approach typifies the bottom-up intrapreneurial process.

Together, intrapreneurs can be perceived as internal entrepreneurs who take risks (though different to the type of risks typical entrepreneurs may face), add values to their work, and contribute to product/service innovations, new business ventures, or strategic self-renewal within the firm. Intrapreneurship is thus entrepreneurship within an existing organization with a bottom-up, instead of top-down focus. Furthermore, managers across levels play specific roles in the intrapreneurial process.



Intrapreneurship and Sustainability

Business sustainability focuses on what needs to be sustained (e.g., organizations) and what needs to be developed (e.g., individuals) (Shepherd and Patzelt, 2011). For businesses, sustainability is the ability to exist and develop without depleting further resources, namely, making use of existing resources, for the future. In this regard, it is not surprised that intrapreneurial research stems from the need to develop a sustainable approach to achieve innovations within a firm (Covin and Slevin, 2002). Focusing on innovation alone, however, is not sufficient for sustainability in the current hostile business environment. Intrapreneurship may relate to sustainability in multiple ways, namely, strategically or behaviorally.

From the strategic perspective, to achieve sustainable development, firms need necessary and specific resources and capabilities. For example, research considers intrapreneurship as a vital strategic resource that guides a firm’s principle of competition, and leads to sustainable firm performance (Urbano et al., 2013). From either the resource-based view (i.e., intrapreneurship as a strategic resource) or dynamic capabilities view (i.e., intrapreneurship as a firm-specific capability), studies aver that intrapreneurship acts a pivotal role for firms to attain sustainability (e.g., Skarmeas et al., 2016). In particular, Criado-Gomis et al. (2018) consider both intrapreneurship and sustainability as the internal organizational generative capability (i.e., the capability to reconfigure operational capabilities to address external changes and lead to organizational renewal), as Teece (2007) defines the term “dynamic capability.” Their study further shows that intrapreneurship indeed facilitates the process, through which, sustainable entrepreneurial orientation exerts positive effect on business performance.

From the behavioral perspective, research avers that employees’ intrapreneurial behaviors relate positively to their job performance (Ahmad et al., 2012). As such, creating a work environment that is conducive for employees to behave intrapreneurially helps foster innovative culture, which in turn leads to a firm’s sustainable long-term growth. Scholars examine how intrapreneurship in small and medium-sized enterprises (SMEs) attains sustainable innovation via process innovation. The results indicate that the elements of intrapreneurship such as proactiveness, risk taking and autonomy pave the way to sustainable economic, environmental and social innovation (Widya-Hastuti et al., 2016). Furthermore, Parris and McInnis-Bowers (2017) suggest that entrepreneurial activities within organizations, namely intrapreneurship, serves as a mechanism to bring forth profitable results for firms; it also provides valuable solutions for the society to achieve a sustainable future. The above discussion indicates that, through the lens of sustainability, intrapreneurs can be viewed as a critical human resource that firms need to develop to achieve sustainability. Intrapreneurship, from an organizational view, can be perceived as a sustainable strategic resource and dynamic capability, that firms can adopt to exploit or explore business opportunities.

To demonstrate the intertwined relationships among intrapreneurship, innovation, entrepreneurship, and sustainability, the study proposes the following Venn diagram of intrapreneurship: at the confluence of these three constituent theoretical perspectives (Figure 2). The study also summarizes the relationships between intrapreneurship and innovation, entrepreneurship, and sustainability, respectively in Table 1.
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FIGURE 2. Venn diagram showing the concept of intrapreneurship shared by innovation, entrepreneurship, and sustainability.



TABLE 1. Relationships between intrapreneurship and innovation, entrepreneurship, and sustainability.
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CULTIVATING INTRAPRENEURSHIP: ENABLERS AND FACILITATING MECHANISMS

New ventures can commence within an organization if the organization encourages its employees to think intrapreneurially about their daily work. Fostering a supportive atmosphere for intrapreneurial engagement is crucial for employees to take initiatives toward business excellence and exploring business opportunities (Parker, 2011; Arnab, 2014). Several studies probe into the topic of cultivating intrapreneurship. For example, from the view of innovation, Sung and Choi (2011) propose four key agents of innovation, namely, top management, external environment, innovation and employees. Each agent plays particular roles in the various stages when implementing CE. Other studies, however, largely hold an entrepreneurial perspective or in combination with organization theories (e.g., Boon et al., 2013). Drawing on additional related theoretical view of sustainability, the study establishes a holistic framework to nourish intrapreneurship for businesses. The study categorizes and discusses three key elements of the framework, namely, individual enablers, organizational enablers, and facilitating mechanisms as follows.


Enablers-Individual Level

As noted above, individual employees are capable of developing creative ideas to innovate organizational process from their daily work. Individuals who act as entrepreneurs within an existing organization are considered as intrapreneurs or corporate entrepreneurs. Intrapreneurs are often capable of identifying, screening, and exploiting business opportunities for the company to create value (Ma et al., 2016). Prior studies identify a list individual related factors that affecting intrapreneurship. The study summarizes these findings and proposes four major types of enablers at the individual level: self-attitudes, capabilities, judgments, and personality attributes/traits.


Self-Attitudes

From the bottom-up perspective, intrapreneurs act as individuals who possess the entrepreneurial spirit, initiating an upward process of change, or as teams that are proactive and take the lead to fulfill organizational goals for improvement and sustainable growth (Sinha and Srivastava, 2013). Specifically, research emphasizes the key role of personal initiative in engendering intrapreneurial behaviors (Gawke et al., 2019) and translating employees’ behavior into intrapreneurial projects (Rigtering and Weitzel, 2013). Likewise, Wakkee et al. (2010) aver that employee perceived entrepreneurial self-efficacy (i.e., person’s belief that he or she has the motive and resources, and is capable of successfully completing a task) leads to entrepreneurial behavior within the firm. Namely, an employee’s perception of his/her own capability to behave entrepreneurially can be demonstrated by the actual entrepreneurial behaviors (see also Di Fabio and Duradoni, 2019). Research also signifies the role of employee proactivity in intrapreneurship (Augusto Felício et al., 2012). In particular, proactivity represents a key employee intrapreneurial competency (Vargas-Halabí et al., 2017). Furthermore, Neessen et al. (2019) aver that employee attitudes such as relation to the organization, satisfaction, motivation, and intention represent key determinants of intrapreneurial behavior.



Capabilities

Employees’ educational level relates to their intrapreneurial behaviors (Moriano et al., 2014). Scholars also suggest a number of capability-related characteristics (i.e., skills, abilities, perception of his/her own capability, personal knowledge, and past experience) that determines intrapreneurial behaviors (Stam et al., 2012; Neessen et al., 2019). At an individual level, research finds that employee capabilities such as knowledge (particularly market and technology knowledge) and skills contribute to successful CE initiatives (Bojica et al., 2011). Research considers employee intrapreneurship as a work behavior that is agentic and strategic, aiming to create new ventures or achieve strategic renewal (Gawke et al., 2019). Thus, employees’ innovativeness relates positively to their venture and strategic renewal behaviors. Rigtering and Weitzel (2013) also find that innovativeness can effectively translate employees’ behaviors into intrapreneurial projects. Career adaptability, on the other hand, is the capability to adapt to career challenges smoothly when facing uncertain career environments (Zacher, 2014). Woo (2018) asserts that employee career adaptability affects intrapreneurship; it also mediates the relation between personality traits and intrapreneurship. Based on the Big Five personality dimensions, career adaptability further completely mediates the relation between intrapreneurship and two personality traits: openness and conscientiousness.



Judgments

Employee judgment is critical in the process of forming sustainable intrapreneurial initiatives (Melnikas, 2010). Individual level judgment or concern in the present context signifies how an individual forms the intention to join an organization and to play the role of intrapreneur in the organization. Perception of rewards and risks is of particular importance to employee judgments. Gawke et al. (2019) show that reward sensitivity and risk taking relate positively to employee venture behavior and employee strategic renewal behavior. Indeed, employees have several concerns before deciding to participate in intrapreneurial initiatives. These concerns include extrinsic rewards (e.g., financial incentives, opportunities for future growth, etc.) and intrinsic rewards (e.g., feelings of achievement, satisfaction from completing interesting and challenging work, and increased job autonomy, etc.) (Melnikas, 2010; Bojica et al., 2011). Research also suggests that for employees, the most pivotal factors influencing their decision to participate in intrapreneurial activities are the probability of venture success and financial rewards. In contrast, foregone opportunity costs, extra effort requirements, and various risks (job risk, pay risk, and risk of failure) represent major deterrents to employees’ participation (Urban and Nikolov, 2013). Employees take calculated risks in the intrapreneurial process (Sinha and Srivastava, 2013). Hence, employee judgment on risk (both in the face of uncertainty and new challenges) is decisive in the intrapreneurial process (Augusto Felício et al., 2012). Interestingly, Rigtering and Weitzel (2013) indicate that risk taking do not play a role in transforming employees’ behavior into intrapreneurial projects. In addition to the perception of rewards and risks, employees’ organizational identification also leads to their intrapreneurial behaviors (Moriano et al., 2014).



Personality Attributes/Traits

Research suggests that employee intrapreneurial competencies comprise several critical personal attributes, such as flexibility and drive (Vargas-Halabí et al., 2017). In fact, personality and dispositional traits represent key factors at the individual level for intrapreneurship, which affect intrapreneurship in various ways (e.g., Stam et al., 2012; Di Fabio et al., 2017; Woo, 2018; Mahmoud et al., 2020). Openness, extroversion, and emotional stability have positive, whereas conscientiousness and agreeableness have negative impact on intrapreneurial behavior (Farrukh et al., 2016). Likewise, de Vries et al. (2016) find that openness, conscientiousness, and extraversion have positive relations with intrapreneurship. Later, Woo (2018) confirms extraversion’s direct effect on intrapreneurship. Nonetheless, the effect of conscientiousness and openness on intrapreneurship is indirect; it is via employee career adaptability. Mahmoud et al. (2020) further show that the following Big Five personality traits, namely, conscientiousness, disagreeableness, and emotional stability relate positively to the intrapreneurial behavior.

As aforementioned, intrapreneurship relates closely to innovation and thus highlights the vital role of engineers within organizations. Based on a longitudinal study of graduate engineers, the results indicate that engineers’ roles and tasks have shifted over time from identifying engineering feasibility to recognizing entrepreneurial opportunities (Solymossy and Gross, 2015), a capability requiring preferable personality traits. Interestingly, these personality traits are more favorable for non-engineers as compared to engineers (Williamson et al., 2013). For example, engineers are generally less open and extravert as compared to non-engineers.



Enablers-Organizational Level

Organizations, particularly their internal corporate environment such as culture, structure, resources, and communication plays an important role in fostering intrapreneurship. Prior studies identify a list organizational related factors that affecting intrapreneurship. The study summarizes these findings and proposes four major types of enablers at the organizational level: developmental support and work design, resource availability, managerial style, and innovative culture.


Developmental Support and Work Design

At the firm level, a supportive structure can promote employees’ intrapreneurial participation (Aramburu and Saenz, 2011; Kuratko, 2017). Research suggests that the organizational structure with management support and work discretion, elicits employees’ intrapreneurial engagement (Neessen et al., 2019). Coaching, as a form of developmental support, represents another promoting factor for employees’ intrapreneurial engagement (Wakkee et al., 2010). Managerial coaching helps intrapreneurs realize why to initiate intrapreneurial activities and what it takes to carry out intrapreneurial projects. Managerial levels provide employees with necessary resources and knowledge through coaching. Acting as knowledge agents who bridge between departments in the organization, managers can also leverage their network and status to stimulate and guide their employees (Wakkee et al., 2010). As such, employees learn to balance their role of intrapreneur with other potentially conflicting roles in existing business operations. Likewise, developmental advice and mentoring help foster intrapreneurial skills and promote sustainable intrapreneurship (Gwynne and Wolff, 2005). On the other hand, Stam et al. (2012) identify important antecedents to intrapreneurship, including job design, work context, and other environmental factors. Among these antecedent factors, job design and work context are essentially important for managers. When firms seek to deploy intrapreneurship within their organizations, organizational policies, and managerial actions exert a direct effect on the above factors.



Resource Availability

Resource availability is crucial to employees’ involvement in intrapreneurial activities (Kuratko, 2017; Neessen et al., 2019). Financial resources (e.g., rewards) appear to influence employees’ intrapreneurial attitude (Neessen et al., 2019). Other critical resources range from physical technological systems to invisible intellectual capital of the firm. For example, intrapreneurial workshops represent a useful resource for employees to enhance their skills (Gwynne and Wolff, 2005). Particularly, Rigtering and Weitzel (2013) find that horizontal participation within the firm affect employees’ intrapreneurial behavior. As such, peer-to-peer sharing of knowledge expedites a firm’s venturing process, leading to sustainable intrapreneurial outcomes. Notably, resources such as innovation capability and size effect also enhance a firm’s intrapreneurial engagement (Aramburu and Saenz, 2011).



Managerial Style

Rigtering et al. (2019) draw on self-determination theory as well as creativity and framing research to explain how managerial framing affects employees’ engagement in intrapreneurship. Framing pertains to manipulation in the problem formulation or disposition of contextual features in a particular situation. In the stage of intrapreneurial ideation, Rigtering et al. (2019) show that opt-out elicits employee active participation without loss of idea quality. Furthermore, providing hints and offering examples decreases novelty of ideas and the number of idea submissions, but the usefulness of these ideas increases. Plambeck (2012) explores how managerial cognition and organizational factors influence firms’ intrapreneurial actions, and finds that more negative managerial evaluations of the triggering event (e.g., introduction of a new technology) lead to less innovative new products. Furthermore, a firm’s strategy and resources affect the degree of its new product innovativeness and the firm’s sustainability. This effect, however, is partially mediated by executives’ assessment of the triggering event. Organizational research suggests that transformational leadership relates positively to employee intrapreneurial behavior. Transactional leadership, however, relates negatively to employee intrapreneurial behavior (Moriano et al., 2014). As for management support, scholars caution the need to take into consideration the heterogeneity of organizational members (e.g., Hughes et al., 2018). Particularly, Rigtering and Weitzel (2013) find that employee’s trust in the direct manager affect his/her intrapreneurial behavior. Employees’ perception of managerial recognition to their innovative efforts contributes to participation in intrapreneurial activities within organizations (Park et al., 2014).



Innovative Culture

A culture of innovation reflects on autonomy and tolerance for failure. Research suggests that autonomy is essential to intrapreneurship (Augusto Felício et al., 2012) or intrapreneurial engagement (Falola et al., 2018). Research also avers that organizational culture that is tolerant of failure are key to intrapreneurial participation (Aramburu and Saenz, 2011). Namely, organizations, if encouraging employees to take risks, can help drive intrapreneurial growth. Organizations also help employees develop intrapreneurial skills and competencies when employees have the opportunity to gather intrapreneurial experience through trial and error. This approach, as a result, leads to an employee perception of his/her enhanced ability and contributes to the intrapreneurial process. Gursoy and Guven (2016) find that firm’s innovative culture affects intrapreneurship positively, on aggregate and by its dimensions (i.e., innovation, risk-taking, proactivity, self-determination, and extension of individual network). Enterprises with organizational culture, which improves market and themselves through innovative and pioneer way to take risk, possess intrapreneurial administration style.



Facilitating Mechanisms

In addition to the above enablers at individual or organizational level, there exists other facilitators or facilitating mechanisms, which exert effects on the cultivation of intrapreneurial process. As aforementioned, fostering employees intrapreneurial engagement involves several initiatives such as: (1) offering managerial support to initiate innovations, (2) developing, monitoring and implementing novel business ideas, (3) allocating time for strategic brain storming and workshops, (4) designing flexible work system with work discretion liberty, and (5) eliciting employees’ intrapreneurship spirit with appropriate reward systems. Organizations may lose employees with distinctive competencies if they fail to promote and encourage intrapreneurial initiatives within the organization (Armstrong and Taylor, 2014). To support these initiatives, the study summarizes three essential facilitating mechanisms: (1) establishing information and communication technologies (ICT) infrastructures, (2) forming organization–employee relationship (OER), and (3) creating employee–employee relationship (EER).


Establishing Information and Communication Technologies Infrastructures

Research finds that implementation of several novel ways of working helps foster intrapreneurial behavior among employees (Gerards et al., 2020). In particular, time- and location-independent work as well as management based on output help promote employees’ intrapreneurial behaviors. Novel ways of working indeed comprises a number of human resource management practices which allow employees to work independent of time and place. Notably, a flexible work environment facilitated by ICT is essential to novel ways of working (de Leede, 2016). As such, rapid advances in ICT (e.g., internet) represent key drivers for the possibility of new ways of working, and serve as a basis for flexible and decentralized working system. Furthermore, ICT-based systems help support the development, monitoring and implementation of new business ideas, which lead to intrapreneurial outcomes.



Forming Organization–Employee Relationship

Park et al. (2014) aver that the quality of organization–employee relationship (OER, measured by trust, control mutuality, commitment, and satisfaction) relate positively to employees’ intrapreneurship. Namely, employees are prone to maintain a good relationship with the organization when they feel confident in the organization, and consider their management as competent and reliable, i.e., trust. They perceive their management to be legitimate and to exercise approved power during interactions with them, i.e., control mutuality. They also feel that it is worthwhile to invest in maintaining and promoting the relationship, i.e., commitment. Finally, they feel content with their organization and management as their expectation in the relationship is fulfilled, i.e., satisfaction. Effective OER may also reflect in transformational leadership. Transformational leadership is a leadership approach that leaders inspire their followers, raise their interests, and thus causes change in their followers, with the aim of achieving successful outcomes in the short term or developing followers into leaders in the long term. Research suggests that transformational leadership mediates the relationship between a freely accessible open workplace and intrapreneurial behaviors (Gerards et al., 2020).



Creating Employee–Employee Relationship

Forming relationships among employees is critical in the processes for sustainability, innovation, entrepreneurship, as well as intrapreneurship (Chakrabarty, 2020). Research indicates that employees’ involvement and relationships have significant effects on their intrapreneurial engagement (Falola et al., 2018). Specifically, based on self-determination theory (SDT) and relationship-focused theory (RFT), to facilitate the formation of relationships, Chakrabarty (2021) suggests that the interaction between compensation systems (i.e., based on individual or team goal) and the needs for autonomy vs. relatedness among employees corresponds to the type of relationships selected for an entrepreneurial action. Furthermore, Chakrabarty (2021) identify four types of relationships, namely, civil, inspiring, integrating, and synergizing relationships. Accordingly, firms may promote intrapreneurial actions via solitude, solitude with inspiration, integration and with solitude, and synergy approach, respectively. Notably, knowledge sharing also represents a key activity to maintain relationships among employees. Research finds that employee’s knowledge sharing behavior facilitates the intrapreneurial process. Particularly, this type of behavior strengthens the positive relationship between certain types of personality traits (i.e., openness, conscientiousness) and intrapreneurial behaviors (Alam et al., 2020a). Collectively, the study summarizes the above enablers and facilitating mechanisms in Table 2.


TABLE 2. Summary of enablers (individual and organizational level) and facilitating mechanisms for cultivation of intrapreneurship.
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CHALLENGES

Intrapreneurship undoubtedly helps firms attain financial performance, productivity, as well as sustainable growth and improvement. Exploring the important factors that drive successful intrapreneurship, as a result, has drawn abundant research attention. The pursuit of those antecedent factors and conditions to foster intrapreneurship, however, brings forth several challenges for firms. The study highlights these challenges arising from both managerial and technological aspects. They are delineated as follows.


Managerial Challenges

The study identifies three main managerial challenges, which arise from a firm’s capability in (1) fostering an intrapreneurial culture, (2) designing suitable work relationship, and (3) offering appropriate incentives. First, managerial support is essential for building an intrapreneurial culture within an organization. Intrapreneurial culture sustains the organization’s development through exploring talented employees and promoting intrapreneurial activities that foster innovation within the organization (Lukes and Stephan, 2017). Early intrapreneurial research posits that businesses may not have the organizational climate and culture to nurture intrapreneurs even if they have abundant resources (Duncan et al., 1988). This phenomenon has been improved as a growing number of firms start to realize the importance of intrapreneurship on innovation and sustainability. Still, several challenges for organizations to stimulate intrapreneurial activities remain largely unchanged over the past decades. For example, large organizations usually are not appropriate environments to nurture intrapreneurship (Sharma and Chrisman, 1999). Likewise, contention between employee and the managerial level signifies a primary reason why many intrapreneurs leave the organizations and start their own businesses (Klepper, 2001). Above all, employees with intrapreneurial spirits may have started their own businesses (i.e., became entrepreneurs) before being hired by others.

Second, as noted above, drawing on SDT and RFT, firms may facilitate the intrapreneurial process with appropriate choices of working relationships. Nonetheless, there exists apparent concerns and issues in the implementation of compensation systems, namely, fairness of an allocation under individual based compensation as well as free-riding problems under team-based compensation. The implementation of compensation systems and the type of relationships chosen for intrapreneurial action evidently influence a team’s intrapreneurial performance.

Finally, being paid employees rather than real entrepreneurs, employees are unlikely to take the risk and responsibility associated with intrapreneurship. Intrapreneurial initiatives often encounter barriers to motivating employee participation (Gibbs et al., 2017). Indeed, firms already strived to offer employees motives to involve in conventional suggestion systems that solely solicit idea submission (Gibbs et al., 2017). Furthermore, the output quality of intrapreneurship (e.g., the novelty and usefulness of generated ideas) represents another concern of managers (Perry-Smith and Coff, 2011). Based on SDT, merely resorting to intrinsic task motivation is inadequate to involve paid employees in intrapreneurship. Adopting social norms as an external stimulus, Rigtering et al. (2019) aver that automatic registration (i.e., participating in a CE initiative out of concern for the implied social norm, but opt-out is allowed) encourages employee participation without quality loss in ideas. Interestingly, providing examples decreases the novelty and number of idea submissions but the proposed ideas seems to be more useful. Still, research largely agrees that when stimulating creative performance such as novelty and usefulness, intrinsic stimuli are more appropriate than extrinsic ones. Hence, designing an intrapreneurship initiative to effectively motivate employees remains a challenge for firms.



Technological Challenges

To foster intrapreneurship, the study points out various organizational-level factors and concerns which lead to managerial challenges. In addition to the managerial challenges, several technological challenges exist. Academics and practitioners commonly agree that, technological, particularly digital transformation offers organizations opportunities to involve intrapreneurs. Ironically, while firms constantly urge the need to generate and collect employees’ ideas, in reality firms often lack tangible and IT-based tools and processes to efficiently leverage these ideas into intrapreneurial projects and innovative products. These technological challenges range from building an isolated IT system to facilitate the internal intrapreneurial process, to constructing a sophisticated digital intrapreneurship platform that connects external resources.

For example, merely building an entrepreneurially alert information system may impart a positive effect on firm’s intrapreneurial performance (Simsek et al., 2009). Nonetheless, it becomes much more challenging when developing a digital intrapreneurship platform as the platform inherently represents a “socio-technical system”, which recognizes and underlines the interaction between people and technology in the workplace (Reibenspiess et al., 2020). Entrepreneurial research avers that entrepreneurs can employ the platform-based innovation ecosystem to facilitate the entrepreneurial process (Hsieh and Wu, 2019). Furthermore, Hsieh and Wu (2019) suggest a specific type of open intrapreneurial platform for firms particularly with high commercialization and new product/service development (NPD/NSD) capabilities. “New economy” conglomerates such as Alphabet and Proctor and Gamble nurture their internal ventures via this type of platforms. Even though firms commit to offering needed resources for their intrapreneurs, quite a few large enterprises (e.g., Siemens and GE, etc.) also engage with external partners (i.e., other organizations or institutes) via the open intrapreneurial platforms. Notably, these digital platforms are often found within large enterprises. Developing such an IT infrastructure apparently remains a challenge for firms with less commercialization and NPD/NSD capabilities.



FUTURE RESEARCH AGENDA

The study provides insights into various facets through which organizations can better design and cultivate intrapreneurship. These discussions also raise several concerns and challenges, which point to certain research topics worth further exploration. The study proposes several future research opportunities as follows.


Interlocking Between Individual and Organizational Factors

Within organizations, intrapreneurship is multifaceted encompassing the behaviors and interactions of the individual, organizational, and other environmental elements. Various levels (i.e., top-, middle-, and operational-level) of managers and employees play specific roles in the intrapreneurial process. Top and middle level managers generally focus on opportunity recognition. They are also expected to develop a strategic vision on intrapreneurship and manage the intrapreneurial process (Ireland et al., 2009). Operational-level managers and employees, as a major source of new ideas, however, are often responsible for implementation (Anderson et al., 2014). Hence, they usually play a dual role both in recognizing and exploiting intrapreneurial opportunities, and instigate renewal and innovation within the firm. Employees’ intrapreneurial creativity and domain knowledge serve as a basis for ideation (Liu et al., 2016; Rigtering et al., 2019), whereas opportunity recognition relates to specific dynamics at the dyad, group, and organizational level (Grégoire et al., 2010). Namely, the extent to which employees may unleash their creativity for opportunity recognition depends on several factors such as organizational design, how firms organize their intrapreneurial processes, and interactions among individuals in the organization (Corbett et al., 2013). To date, the above research areas still receive insufficient attention and thus merit further examination.



Roles of Demographical and National Factors in Intrapreneurship

Extant research reports mixed results of the impact of demographical factors on intrapreneurship. For example, Moriano et al. (2014) suggest that higher educational level achieved by employees leads to more intrapreneurial behaviors. As such, well-educated employees are often competent and innovative, allowing them to initiate more intrapreneurial projects. Nonetheless, Douglas and Fitzsimmons (2013) find that employees with doctoral degrees are less likely to form intrapreneurial intentions, whereas bachelor and master’s degrees do not relate to intrapreneurial intentions. Regarding personality traits, de Vries et al. (2016) and Mahmoud et al. (2020) find a positive, while Farrukh et al. (2016) observe a negative impact for conscientiousness on intrapreneurial behavior. Across countries, Thai citizens are less inclined to engage in intrapreneurship compared to the Australians. Further studies exploring the above contradictory or interesting phenomena shall be worthwhile.



Types of Interactions Among Employees at Various Intrapreneurial Stages

Social interaction allow intrapreneurs to collect valuable information, identify innovative opportunities, and persuade colleagues to support their initiative in the organization (Gerards et al., 2020). Research suggests that social interaction among employees supports the creation of a knowledge network for developing intrapreneurial ideas (e.g., Castrogiovanni et al., 2011). Particularly, employee’s knowledge sharing behavior facilitates the intrapreneurial process (Alam et al., 2020a). Nonetheless, concerns about the appropriate types of interactions occurred at the corresponding stages of the intrapreneurial process still remain underexplored.



Intrapreneurship for Small and Medium-Sized Enterprises in the Digital Era

As noted above, large firms may utilize the innovation ecosystem, which is based on platforms, in the intrapreneurial process according to their commercialization and NPD/NSD capabilities (Hsieh and Wu, 2019). In contrast, SMEs typically lack necessary operational and technical resources to support their intrapreneurial process. Despite organizations’ efforts to exploit the innovation potential of their employees, for SMEs, infrastructures such as digital intrapreneurship systems or platforms facilitating this innovation process are deficient. As such, employees may demonstrate the zeal and behaviors of being intrapreneurial, but innovating within organizational boundaries with the help of digital support is unlikely. Thus, future research may probe into the design of viable platforms facilitating intrapreneurial behavior particularly for SMEs.



Assessment and Integration of Focused and Dispersed Approaches

Focused and dispersed approaches to foster intrapreneurship within firms apparently require different design of managerial mechanisms, such as work, rewards system, and performance review, etc. While a stream of research emphasizes the advantage of adopting the dispersed approach (e.g., Belousova and Gailly, 2013), these studies do not take into consideration several crucial factors (e.g., the size of the firm, nature of the business, and type of the industry). Future research may evaluate the differences between these two approaches in detail. Furthermore, inspired by the matrix organizational structure, researchers may even consider a combined approach which claims benefits from both the focused and dispersed approaches.



Contextual Examination of Risk Propensity

As aforementioned, employee judgment on risk is crucial in the intrapreneurial process. Nonetheless, prior research reports inconsistent findings. For example, Boon et al. (2013) note that both entrepreneurs and intrapreneurs are proactive, innovative, and willing to take risks, as expected. Specifically, intrapreneurs are generally reluctant to take financial risks such as the risk of losing their jobs, or the risk of being responsible for the financial losses of their firms. Instead, intrapreneurs are more willing take reputational risks such as voicing their opinions and ambitions, or initiating a complex project. Interestingly, Rigtering and Weitzel (2013) indicate that innovativeness and personal initiative, rather than risk taking, convert employees’ behavior into intrapreneurial projects. The role of risk seems to be conditional on contextual factors such as intrapreneurial stage, leadership style, etc. (e.g., Bagheri and Pihie, 2011), which warrants future research.



Intrapreneurial Roles Across Organizational Levels

Research emphasizes the need to examine how intrapreneurship contributes to a firm’s development and why some organizations experience successful deployment in intrapreneurship at every hierarchical level (Wales et al., 2011). Belousova and Gailly (2013) show that various levels (i.e., top-, middle-, and operational-level) of managers play particular roles in the corporate entrepreneurial process at different stages (i.e., discovery, evaluation, legitimation, and exploitation stage). Specifically, middle level managers are critical as they stimulate operational-level employees to generate innovative ideas; meanwhile, they also need to champion ideas as part of their managerial duties. Some studies argue that under certain circumstances, senior managers in the organization possess more power to leverage the resources and thus initiate more intrapreneurial activities than first-level managers do (Urban and Nikolov, 2013). Intrapreneurial roles at different organizational levels appear to associate with some organizational factors which deserve further studies.



Exploration Versus Exploitation in the Pursuit of Intrapreneurship

Evidently, nurturing intrapreneurship helps revive organizations, allowing them to adapt to external changes and achieve innovations and sustainability. From the resource-based view, intrapreneurship serves as a valuable strategic resource that enable firms to fit to their external environment. Research identifies exploitation and exploration as two pivotal approaches for firms to adapt to the environment (e.g., Skarmeas et al., 2016). Selecting between the approaches, however, needs to take into consideration the types of intrapreneurial opportunity based on strategic importance to the firm and the firm’s existing resources (Corbett et al., 2013). Even if firms may adopt the ambidextrous approach (i.e., coexisting of exploration and exploitation) when the intrapreneurial opportunity demonstrates strategic importance and capitalizes on the firm’s existing assets (O’Reilly and Tushman, 2008), it is usually difficult for firms to master exploration and exploitation simultaneously. Hence, future research may investigate the circumstances under which firms’ intrapreneurial initiatives are better suited for exploration or exploitation.



CONCLUSION

Over the years, intrapreneurship has drawn increasing attention from both academics and practitioners. The growing interests attribute to two important values intrapreneurship may bring about: (1) intrapreneurship as an approach to achieve innovations and business sustainability, and (2) intrapreneurship as a principle guiding businesses to adapt to environmental changes and enhance their performance. Intrapreneurship transforms the way business pursue innovations and sustainability, affecting both businesses and their employees. The prevalence of intrapreneurship creates opportunities for businesses. On the other hand, it also poses challenges for them. The study reveals how intrapreneurship relates to other prominent theoretical concepts: entrepreneurship, innovation, and sustainability in the context of business management. The study also proposes a conceptual framework that encompasses both the enablers (at individual and organizational levels) and facilitating mechanisms, based on which, firms may cultivate intrapreneurship. Thereby, the study discusses the challenges and raises several research opportunities.

Theoretically, this study contributes to the existing literature in that it examines intrapreneurship through various theoretical lens of innovation, entrepreneurship, and sustainability. As such, the discussion paves the way for developing a theoretically parsimonious intrapreneurial framework in relation to these emerging business initiatives. The study also represents an early effort to provide a holistic view incorporating key enablers both at the individual and organizational levels and facilitating mechanisms to nurture intrapreneurship. Moreover, this study proposes a number of research topics. Pursuit of these opportunities shall provide a valuable addition to the sparse intrapreneurial literature. Managerially, organizations can better design their work systems and comprehend the needs from employees in the intrapreneurial process based on the present study. Furthermore, the described concerns and issues help managers at various levels ameliorate the intrapreneurial climate within organizations. Employees also learn from this study by understanding pivotal factors shaping their behaviors in the intrapreneurial process.
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At present, research in the field of college students' entrepreneurship has proliferated, but these studies tend to analyze the net benefits of various factors on entrepreneurial activities, which are affected by the configuration effects of multiple factors; hence, it remains unclear whether entrepreneurial education can make graduates more efficient to started their own companies. To fill this gap in the literature, drawing on general systems theory and using fuzzy-set qualitative comparative analysis (fsQCA), we take 1,87,914 undergraduate and junior college students from 1,231 colleges and universities in China as a sample to explore the relationships among the five conditions in the entrepreneurship education environment and cognitive level (i.e., the quality of staff, subject curriculum, entrepreneurial competition, intentions, and opportunity identifications) and entrepreneurial activities. The fsQCA results show that none of these factors are sufficient for entrepreneurial activity. In contrast, three combinations of the five conditions (i.e., co-creation type, competition-oriented environment, and entrepreneurship education that fits under the guidance of entrepreneurial intention) can produce high entrepreneurial activity, as well as substitution and complementarity among the various elements within the configuration. These results show that the combined effect of the five conditions is more conducive to the entrepreneurial activities of college students. Finally, after a discussion of the study's findings, theoretical, and practical contributions are analyzed with regard to the field of entrepreneurship in Chinese colleges, and alternative options indicate that college students are more likely to become entrepreneurs in the future.

Keywords: entrepreneurial education, entrepreneurial intentions, entrepreneurial opportunity identification, entrepreneurial competitions, fsQCA


INTRODUCTION

According to a recent report released by the International Labour Organization (ILO) of the United Nations, since the COVID-19 pandemic, more than 470 million people worldwide are unemployed or underemployed. The lack of work to maintain a decent livelihood may lead to poverty, aggravate inequality, and cause social unrest (International Labour Organization, 2020). The annual Global Competitiveness Report issued by World Economic Forum has consistently shown that entrepreneurship plays an irreplaceable role in increasing employment, promoting economic development, narrowing the gap between the rich and the poor, and maintaining social stability. The single best predictor of actual entrepreneurship is entrepreneurial intention (Krueger et al., 2000). Existing research shows that entrepreneurship education and individual psychological cognition have a positive effect on entrepreneurial intention. However, using entrepreneurial intentions to predict individual entrepreneurial behavior has major limitations (Esfandiar et al., 2019), the transformation of entrepreneurial willingness to entrepreneurial behavior is still distant (Gelderen et al., 2015; Gielnik et al., 2015). Therefore, improving individual entrepreneurial ability through education and transform entrepreneurial intentions into behavior requires further investigation.

Fayolle et al. (2019) showed that the effects differ depending on trainees' personal characteristics and training strategies, which can have varied impacts on learning processes and results. On the one hand, resources are increasingly being devoted to entrepreneurship education because this will lead to a new generation of entrepreneurs (Rauch and Hulsink, 2015). Additionally, entrepreneurship education provides a platform for the common development of equal opportunities and continuous self-discovery of self-motivated potential, which are the largest sources of economic growth in the world—especially in the United States—and lays the foundation for improving entrepreneurial skills and increasing the entrepreneurial success rate (Acs et al., 1998). Although the research results support the conclusion that entrepreneurship education has an impact on students' tendencies and intentions, deficiencies still exist in current research on entrepreneurship education and activities (Pittaway and Cope, 2016). Some scholars have pointed out that entrepreneurship education has not yet fully developed, warning scholars not to fall into the trap of maturity, complacency, and stagnation, indicating that they should continue to improve and conduct more in-depth research on the subject (Solomon et al., 2002; Kuratko et al., 2005). Particularly, previous research has not provided conclusive evidence that the success of entrepreneurship is the result of participation in entrepreneurship education (Seikkula-Leino, 2008).

On the other hand, entrepreneurs' psychological cognition includes entrepreneurial intentions and opportunity identification. Although individuals with weak financial and social capital face huge challenges in identifying and developing entrepreneurial opportunities, leading to greater social inequality (Lim et al., 2016), entrepreneurial intentions and opportunity identification can still play an important role in stimulating entrepreneurial activities (Krueger, 2000; Alvarez et al., 2013). First, entrepreneurial intention is aimed at planned behavior and is the only effective predictor of entrepreneurial behavior (Krueger, 2000). Meanwhile, the identification of entrepreneurial opportunities has a positive impact on entrepreneurial intentions. It is the core resource for entrepreneurial companies to generate sustainable competitive advantages (Alvarez et al., 2013), as it is the precursor of entrepreneurial behavior (Ozgen and Baron, 2007), and can bring returns to entrepreneurs (Lumpkin and Lichtenstein, 2005). Although studies on these two aspects of research have achieved fruitful results, shortcomings still exist. In the case of entrepreneurial opportunity identification, when an individual has a strong entrepreneurial motivation or opportunity identification ability, it is difficult to produce entrepreneurial behavior without other conditions such as practical solutions (He and Zhang, 2020). For entrepreneurial intention, research has focused on its precautionary mechanism model and explores the predictive effect of entrepreneurial intention on behavior. Meanwhile, these studies have insufficiently explored the interdependence of other factors (Liñán and Chen, 2010; Schlaegel and Koenig, 2013), focusing on the independent net effect of each factor on entrepreneurial behavior but do not consider its interdependence with other factors (Shirokova and Bogatyreva, 2016).

Existing research has been limited to the independent net effect of a certain level of entrepreneurial activity, but according to the general systems theory (Boulding, 1956), the causes and conditions of social phenomena are mostly interdependent. Therefore, to explain them, a holistic and combined approach must be adopted (Ragin, 2008). The entrepreneurial system is complex; thus, entrepreneurship is a complex process affected by the synergy between individual and contextual factors (Shane and Venkataraman, 2000; Lim et al., 2016). Multiple concurrent factors affect entrepreneurial behavior. Research should explore the common results achieved through multiple factors for more accurate findings to uncover a path that stimulates individual entrepreneurial activities. In recent years, qualitative comparative analysis (QCA) has become an important tool in the fields of management, marketing, and management information systems, among others, to deal with large samples and analyze complex configuration problems (Fiss, 2007, 2011; Misangyi et al., 2017). Traditional regression analysis uses marginal analysis techniques of economics to find the optimal equilibrium (Du and Jia, 2017), while QCA uses a holistic perspective to carry out comparative analyses at the case level. Each case is regarded as a configuration of conditional variables (Rihoux and Ragin, 2009), which is more in line with the actual situation in which it is not enough to attach importance to a single factor in developing a complete explanatory model (Shaver and Scott, 1991). Thus, this study adopts the fuzzy-set qualitative comparative analysis (fsQCA) method to analyze the synergistic effects of the antecedent conditions that affect entrepreneurial activities and explore ways to improve the entrepreneurial vitality of college students, making the research results more comprehensive and feasible. Based on the above analysis, this study aims to break the existing research conclusions that examine the net effect of each influencing factor in isolation. We use theoretical analysis and configuration theory to identify the relationships among five factors (subject curriculum, entrepreneurial competitions, quality of staff, entrepreneurial intentions, and opportunity identification) and entrepreneurial activity. The factors are integrated into a research framework, and then the data are collected and sorted. Using fsQCA, the configuration effects of the five factors on individual entrepreneurial activities are analyzed, and how multi-factor concurrency can produce effective entrepreneurial activity paths to bridge the deficiencies of existing research.

In what follows we first develop the theoretical arguments and proposed the study model. Next, we report the study methodology and the results from fsQCA. We then discuss our findings and their theoretical and policy implications and conclude with some directions for future research.



THEORETICAL BACKGROUND AND CONCEPTUAL MODEL


The Role of Entrepreneurship Education

Entrepreneurship education is a process of cultivating individuals' comprehensive qualities, such as entrepreneurial awareness, thinking, and skills, so that one possesses the knowledge and skills required for entrepreneurial activities (Jones and English, 2004). Drucker (1985) believes entrepreneurship to be its own unique subject, and entrepreneurial ability can be obtained through learning. With the deepening of entrepreneurship research, further research on entrepreneurship education has also been proposed. Turker and Selcuk (2009) found that if schools provide students with correct examples in entrepreneurship education and material support, the possibility of students choosing to engage in entrepreneurship increases. The holistic development of entrepreneurship education is subject to comprehensive interference from many factors (Ma and Bai, 2015). Colleges and universities are the main battlefields for innovation and entrepreneurship education. These institutions should begin by allocating teachers, creating special courses, constructing practice systems, and conducting awareness training (Zhang, 2014). On the one hand, an educational institution's faculty serves as the core force of innovation and entrepreneurship education, and teachers' cognition of their own entrepreneurship education skills is closely related to the implementation of such education (Ruskovaara and Pihkala, 2013). King's College, London regularly guides its students in entrepreneurial knowledge and skills training by building a diversified team of entrepreneurial teachers, effectively promoting students to quickly enter the field of innovation and entrepreneurship, and has won unanimous praise from students for such an initiative (King's College London, 2020). There is no doubt that the development of entrepreneurship education cannot be separated from the development of entrepreneurial teachers (Huang et al., 2020b). However, teachers, as the backbone of entrepreneurship education, are at a crossroads as several transitions/processes converge in entrepreneurship education (Hytti et al., 2002; Hytti, 2004). Existing research also shows that the lack of professional innovation and teachers is the main obstacle to the development of innovation and entrepreneurship education (Dahl, 2019; Huang and Huang, 2019). Therefore, how to build a team of high-quality teachers and transform people with entrepreneurial abilities or ideas into innovative and entrepreneurial talents is worthy of in-depth study. This is of vital importance in improving the quality of entrepreneurship education and promoting social and economic development.

The quality of courses also has an important impact on the quality of entrepreneurship education. American pragmatism educator John Dewey, in his book Democracy and Education, divided the types of courses into subject and activity courses. Generally, subject courses impart basic theoretical knowledge and skills, and activity courses guide entrepreneurial practice. At present, entrepreneurship courses offered by universities around the world take both subject and activity courses into account, and all have a positive impact on college students' entrepreneurial activities. Franke and Lüthje (2004) and Turker and Selcuk (2009) used questionnaires to directly test the dimension of school entrepreneurship education and concluded that the possibility of entrepreneurship is positively affected by the school's entrepreneurial knowledge and the quality of entrepreneurial support provided. Stanford University provides a compulsory public course for all academics. The course emphasizes a multi-disciplinary approach, the combination of liberal arts and science, and an equal emphasis on theory and practice so that students can master the skills and methods of innovation and entrepreneurship in the course of their studies (Stanford Technology Ventures Program Courses, 2016). However, studies have shown that different entrepreneurship education organization methods have different effects on college students' entrepreneurial intentions. Practical entrepreneurship education methods are more effective than indoctrination. Practice methods such as entrepreneurial competition, business, and planning affect students' entrepreneurship learning processes to help students perceive the specific steps and complex process of enterprise, thereby increasing the possibility of undergraduate entrepreneurship (Kuckertz and Mandl, 2013). Particularly, entrepreneurial competition plays an indispensable role in such practices. There are various types of entrepreneurship competitions on at the Massachusetts Institute of Technology (MIT) campus. The most famous and prestigious MIT $100 K Entrepreneurship Competition plays an important role in inheriting MIT's innovative and entrepreneurial spirit (Massachusetts Institute of Technology, 2016). A survey conducted among students at Tsinghua University found that college students are more likely to experience the fun of entrepreneurship when participating in entrepreneurial competitions and when the possibility of entrepreneurial activities is enhanced (Xiang and Lei, 2011). Hence, in the course of such activities, this study selects entrepreneurial competition as the research variable.



The Role of Psychological Cognitive

For developing countries, the underclass changes their social status through entrepreneurship and narrows the gap with developed countries, because individual psychological cognition (such as entrepreneurship intention and opportunity identification) plays an indispensable role in stimulating entrepreneurial activities, which has also been recognized by many scholars (Alvarez et al., 2013). Entrepreneurship intention is a mental state that guides individuals to pursue entrepreneurial goals by investing in energy and resources. It is also a self-commitment to consciously start a business (Bird, 1988; Scott, 2001; Carsrud and Brännback, 2011). The study of entrepreneurship intention has focused on the precautionary mechanism models of entrepreneurial intention. Among these, the entrepreneurial event and planned behavior model possess strong explanatory power with regard to entrepreneurial intentions. Based on the Theory of Planned Behavior (TPB), entrepreneurial intention is the key intermediate path for entrepreneurial behavior (Schlaegel and Koenig, 2013). Entrepreneurship intention willful and is the dominant, unique, and optimal predictor of entrepreneurial behavior. Individuals must influence entrepreneurial behavior through entrepreneurial intentions (Krueger, 2000).

Entrepreneurship opportunity identification refers to the ability to identify a good idea and transform it into a business concept (or make a considerable improvement to the enterprise), thereby cultivating a higher commercial or social value, and bringing benefits to entrepreneurs (Lumpkin and Lichtenstein, 2005). Opportunities refer to a positive organizational environment for individuals from which they can profit, so they are more inclined to start a business, and entrepreneurs with a high ability to identify entrepreneurial opportunities can recognize risks more easily and make more appropriate decisions. For entrepreneurs themselves, whether they can grasp the right entrepreneurial opportunities and transform them into successful enterprises through sufficient development is one of the most important abilities that they should possess. Singh (2001) proposed a three-stage opportunity-identification model. These three stages are to (1) generate the idea of establishing a company, (2) identify potential opportunities, and (3) make decisions to establish a business (Singh, 2001). This shows that the identification of entrepreneurial opportunities is the precursor of entrepreneurial activity engagement (Ozgen and Baron, 2007), and capable entrepreneurs can find attractive and valuable opportunities for execution, thereby promoting the production of such activities (Timmons and Spinelli, 2010).

Based on the above analysis, this study constructs a conceptual model, as shown in Figure 1.


[image: Figure 1]
FIGURE 1. Concept model.





METHODS AND DATA


Qualitative Comparative Analysis

This study adopts qualitative comparative analysis (QCA) to improve the research on the factors affecting the entrepreneurial activity of college students, aiming to explain a problem from the perspective of variance theory, i.e.„ assuming that an independent variable is a sufficient and necessary condition for the outcome. It is believed that the relationship between an independent and an outcome variable is symmetric. Moreover, in the process of explaining the difference in results, the respective variables are in a competitive relationship, not a result of a common effect. In contrast, the overall perspective of QCA is based on configuration theory (configuration is a combination of antecedent conditions), which states that a phenomenon/result should be understood as a cluster of interconnected structures and practices, rather than units or loosely integrated entities (Liu et al., 2017). At the same time, configuration theory simulates the asymmetric relationship between antecedent variables, that is, whether a certain result does or does not appear to be explained separately through different combinations of reasons (Fiss, 2011).

QCA is divided into clear-set qualitative comparative analysis (csQCA), multi-value qualitative comparative analysis (mvQCA) and fuzzy-set qualitative comparative analysis (fsQCA) according to variable types. The methods of mvQCA and csQCA are based on a clear set and truth table; they are only suitable for dealing with kind questions (Cronqvist and Berg-Schlosser, 2009). The emergence of fsQCA further improves the ability to analyze distance and ratio variables, enabling QCA to handle not only category issues, but also degree and partial membership issues; Furthermore, fsQCA, by converting fuzzy set data into a truth table, retains the advantages of truth table analysis and processing of qualitative data, limited diversity, and simplified configuration; thus, fsQCA has the dual properties of qualitative and quantitative analysis (Ragin, 2008).

In addition, fsQCA is more robust than traditional regression methods (Liu et al., 2017). On the one hand, the results of traditional regression are very sensitive to outliers, but fsQCA is not affected by outliers because its analysis relies on identifying a subset of data. Because each observation is converted into a combination of conditions, including or excluding particular data, will only change the evaluation of the combination and will not affect the overall evaluation. On the other hand, fsQCA will not be affected by the sample. This is because when fsQCA evaluates a configuration, it only considers the subset of samples in the entire dataset that is affected. If a particular configuration is expressed too much or too little, it has a minor effect on the existence of other configurations. It is because of these advantages of fsQCA that its utilization rate has increased dramatically in the field of social sciences in recent years. Therefore, this study selects the five condition variables mentioned above, including entrepreneurial intention and opportunity identification, subject courses, entrepreneurial competitions, quality of staff, and an outcome variable (i.e., entrepreneurial activity), which are analyzed using fsQCA.



Sampling

American sociologist Charles Larkin proposed that “QCA applies to the case-oriented study of small and medium samples.” Additionally, Rihoux and Ragin (2017) proposed the principle of “selecting cases for small and medium samples,” i.e., “full homogeneity and heterogeneity in the population of cases” (Rihoux and Ragin, 2017). This study screens and integrates collected questionnaires and classifies 1,231 colleges and universities across China by province. Because the obtained sample size of Ningxia Province is too small (N = 2), it is not representative; therefore, only 30 provinces are examined in this study. In summary, 30 samples are included in the QCA analysis.



Variable Measuring and Descriptive Statistical Analysis

The measurement variables used in this study regarding entrepreneurship activity, entrepreneurship intention, entrepreneurship opportunity identification, the quality of staff, subject curriculum, and entrepreneurship competition are derived from the study entitled “The Quality Evaluation of Innovation and Entrepreneurship Education: An Empirical Study from 1,231 Colleges and Universities in China.” Huang and Huang (2019) Huang's study compared and analyzed various existing innovation and entrepreneurship education questionnaires, and combined in-depth semi-structured interviews with information retrieved from several experienced teachers in this field to comprehensively design a scale for the quality evaluation of innovation and entrepreneurship education. The concept of research variables is shown in Table 1. Particularly, entrepreneurship activities and entrepreneurial intentions were measured using the percentage of indicators. The Likert scale is used to measure the adequacy of entrepreneurship opportunity identification, the quality of staff, subject courses, and entrepreneurial competitions. The higher the score, the greater the adequacy. The measurement of each variable of entrepreneurship education takes the mean value of the questionnaire items. The findings of the descriptive statistical analysis for each research variable are presented in Table 2.


Table 1. Variable selection and assignment.

[image: Table 1]


Table 2. Descriptive statistical analysis results of the research variables.
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Variable Calibration

Calibration refers to the process of assigning a collective membership to a case (Du and Jia, 2017). Variable calibration requires a combination of theory and practice to set three critical values: complete membership, intersection, and complete non-membership. Referring to the research of Fiss (2011), this study sets the three anchor points of five condition variables and one result variable as the upper quartile of the sample data, the mean of the upper and lower quartiles, and the lower 4th quantile. The calibration anchor points for each variable are listed in Table 3.


Table 3. Calibration anchor points of various variables.
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RESULTS

This study uses fsQCA software to analyze the entrepreneurial activity data of 30 provinces and obtains a configuration that is determined to have high entrepreneurial activity. Following the recommendations of Fiss (2011), we set the consistency threshold to 0.8. At the same time, we refer to the recommendations of Du and Jia (2017) to set the proportional reduction in inconsistency (PRI) consistency threshold to 0.70, and the case threshold setting as 1; the case of high entrepreneurial activity is retained.


Necessary Condition Analysis

A necessary condition analysis is required before the analysis of the fuzzy set truth table. The necessary condition is a superset of results. If it is included in the truth table analysis, it may be eliminated using a parsimonious solution (Rihoux and Ragin, 2017). The necessary conditions for entrepreneurial activities are presented in Table 4.


Table 4. Necessity testing of entrepreneurial activity.
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As shown in the table, the necessity of each item's antecedent conditions affecting high entrepreneurial activity does not exceed 0.9, which does not constitute a necessary condition; that is, the explanatory power of a single condition variable on entrepreneurial activity is weak. Therefore, these conditional scalars are included in the fsQCA analysis for the configuration of high entrepreneurial activity.



Configuration Analysis

This study uses fsQCA3.0 to analyze the environmental configurations that lead to high entrepreneurial activity. These configurations represent different environments that achieve the same result (i.e., high entrepreneurial activity). At the same time, the configuration found in this study is named according to the configuration theory process (Furnari et al., 2020).

In this study, the raw consistency threshold is set to 0.8, the PRI consistency threshold is set to 0.7, and the case frequency threshold is set to 1. Due to the lack of evidence and theory that such conditions affect the exact direction of results, this study assumes that the presence or absence of each condition contributes to a high degree of entrepreneurial activity when conducting a counterfactual analysis. By comparing the nested relationship between the intermediate and the parsimonious solution, the core condition of each solution is identified; that is, the condition that the intermediate solution also appears in the parsimonious solution, which has an important impact on the result. The condition for the emergence of the intermediate solution is an edge condition, which is required for auxiliary contributions (Du and Jia, 2017). The QCA analysis results are presented in Table 5. There are four configurations (M1, M2, M3a, and M3b) that produce high entrepreneurial activity. Among these, M3a and M3b constitute a second-order equivalent configuration, that is, their core conditions are the same (Fiss, 2011), and the consistency indicators of the four configurations are 0.896, 0.860, 0.916, and 0.815, respectively. This shows that the four configurations are sufficient for high entrepreneurial activity. At the same time, the solution consistency is 0.880, indicating that the four configurations covering most of the cases are sufficient conditions for high entrepreneurial activity. The solution coverage of the model is 0.461, indicating that the four configurations explain approximately 50% of the reason for high entrepreneurial activity. The following is a detailed analysis of each configuration that affects entrepreneurial activity.


Table 5. Configurations that produce high entrepreneurial activity.
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(a). Co-creation Type

M1 shows that regardless of whether the entrepreneurial competition is good or not or if college students have low entrepreneurial intentions, as long as they have a high recognition of entrepreneurial opportunities, high-quality teachers, and a subject curriculum system, it can drive college students to invest in entrepreneurial activities. This requires schools, teachers, and students to work together. First, schools must establish and improve their innovation and entrepreneurship education curriculum systems. The entire process of entrepreneurship education is carried out around students, to cultivate students' entrepreneurial ability and spirit. Second, the quality of teachers, teachers' initiative, enthusiasm, etc. should be fully manifested. At the moment, entrepreneurial courses are mostly designed by school teachers; they possess business experience (Wu and Chen, 2019) Hence, entrepreneurial education calls for teachers with entrepreneurial experience and abilities. Finally, college students serve as the main body of entrepreneurial activities. Trait theory is used to explain the influence of individual factors on entrepreneurial intentions. Students with the ability to recognize entrepreneurial opportunities consciously perceive changes in their environment. In the process of high-quality theoretical teaching by high-quality teachers, they can combine theoretical knowledge with the opportunities that can be identified and make full use of these to inspire entrepreneurial activities. As a result, college students who can have the ability to recognize opportunities do not need to engage in competitions to build a platform to seek such opportunities, so they do not have to participate in high-quality competitions. Stanford University relies on the unique resource advantages of Silicon Valley to encourage and guide teachers and students to enter the enterprise. On the one hand, it allows students to learn, observe, and practice in the front line of the enterprise. On the other hand, it also improves the level of teachers' innovation and entrepreneurship education. To break the barriers between professional courses and innovation and entrepreneurship education courses, all college departments, including the school itself, set up such courses based on the actual development of disciplines (Stanford University, 2016), which is convenient for students of various majors to receive education in innovation and entrepreneurship theories.



(b). Competition-Oriented Environment

M2 shows that as long as a good competition environment is maintained, even if other conditions are at a low level, it can drive college students to carry out entrepreneurial activities. Practice in the form of entrepreneurial competitions will affect students' learning processes, help students perceive the specific steps and complex processes of enterprise entrepreneurship (Kuckertz, 2013), build a platform for college students, broaden their connections and resources, and lead to the formation of a broad business vision. The MIT $100 K Entrepreneurship Competition is the best example. The competition is held over nearly one year and is divided into an elevator speech, executive outline contest, and business plan contest. Students are free to form a team to participate, boldly develop entrepreneurial plans, and enjoy a set of resources provided by the competition's organizing committee. The winning projects of the competition can be successfully implemented in practice. The data of the relevant report show that the MIT $100 K Entrepreneurship Competition has created more than 4,600 jobs (Roberts and Eesley, 2012).



(c). Entrepreneurship Education Fits Under the Guidance of Entrepreneurial Intention

This is a combination of M3a and M3b. These models show that college students who possess high entrepreneurial intentions tend to be more enthusiastic about carrying out entrepreneurial activities after receiving adequate education and training. Sheeran (2002)'s meta-analysis of the relationship between willingness and behavior shows that willingness can only explain 28% of the variation in behavior. Shirokova and Bogatyreva (2016) found that the school environment has a significant regulatory effect on the entrepreneurial intention-behavior transformation process. Hence, when a person has the idea of starting a business, they also need support from the external environment to encourage them to realize their ideals. According to motivation theory, when people's subjective desire or intention to pursue a certain goal reaches a certain intensity, it needs to be transformed into motivation. According to the Theory of Planned Behavior (TPB), behaviors that are not completely controlled are not only affected by behavioral intentions but also restricted by actual conditions such as personal ability, opportunities, and resources to perform the behavior. When actual control conditions are sufficient, behavioral intentions directly determine behavior (Fishbein and Ajzen, 1975). Therefore, when college students with entrepreneurial intentions receive the required education, they will be inspired to realize the necessity of entrepreneurial activities and engage in them. The curriculum system of the Babson College Business School, known as the “basic paradigm of the curriculum of entrepreneurship education in American colleges and universities,” fits with this idea. Babson College arranges courses according to students' learning stages, which are mainly divided into three stages: discovery, exploration, and focus. In their first and second academic years, students must take introductory courses; in the second and third academic years, they are taught a series of comprehensive courses; in the third and fourth academic years, entering corporate internships and practice is mandatory, and the courses are based on strategic management and advanced liberal arts. This approach integrates entrepreneurial consciousness, personality traits, core competence, and other “entrepreneurial genetic codes” that meet the needs of future entrepreneurship and social knowledge, so that students can form an effective connection between theoretical knowledge and specific practice (Babson College, 2016).




Robustness Analysis

This study conducts a robust test on the antecedent configuration of high entrepreneurial activity (Judge et al., 2020). First, the threshold of the number of cases increases from one to two, and the resulting configuration is essentially the same (see Attached Table 1). Second, the PRI consistency increases from 0.70 to 0.75, and the resulting configuration is consistent. The robustness test shows that the results are robust.



Theoretical Contributions

Most existing studies explore the impact of entrepreneurship education on individual psychology and abilities, or mainly focus on the theory of planned behavior, verifying that entrepreneurial willingness is an effective indicator of predicting entrepreneurial behavior from a cognitive or motivational perspective (Schlaegel and Koenig, 2013; Kautonen et al., 2015). However, research on the relationship between entrepreneurship education, psychological cognition, and entrepreneurship activities provides a new perspective.

Nowadays, there is a certain distance between entrepreneurial willingness and behavior change; The Global Entrepreneurship Monitor reports have also disclosed that although most people possess strong entrepreneurial willingness, only a few people engage in entrepreneurial behaviors. Pittaway and Cope (2016) concluded what is unclear is the extent to which entrepreneurship education impacts on the level of graduate entrepreneurship or whether it enables graduates to become more effective entrepreneurs. Thus, this study not only explores the impact of entrepreneurship education on entrepreneurial individuals' cognition and activities but also the influencing factors and paths that truly stimulate individuals' entrepreneurial behavior.

This study provides a new methodology for research on the relationship between entrepreneurship education, psychological cognition, and entrepreneurship activities. Owing to the complexity of the system, the appearance of a certain result often does not depend on the influence of single but multiple factors. We apply fsQCA to analyze the factors that affect the entrepreneurial activities of college students, that is the configuration path between the factors, and expanded upon the theoretical research on their entrepreneurial activity. This study integrates the linkage mechanism of five variables to activate the entrepreneurial activities of college students, breaks the predicament of previous studies being limited to studying single factors, and is more in line with reality. In adopting the QCA method, the substitution and complementarity among the various elements in the configuration are also found to affect student's entrepreneurial activities. Entrepreneurship intention and the ability to identify entrepreneurial opportunities have a substitute effect, that is, when high-quality teachers and courses are available, as long as students possess a high entrepreneurial intention or opportunity recognition ability, high entrepreneurial activity can be driven. This fully embodies the advantages of QCA in interpreting the relationships between various elements within each configuration, breaking through the limitations of traditional statistical methods such as black boxes (Fiss, 2011), and providing a reference for future interpretation of this complex phenomenon.



Practical Implications

For the current state of research, empirical research begins to show that entrepreneurship education can have an impact on the awareness and perceptions of students, where it engages them with “real-life” opportunities to learn and involves them in experiential forms of learning. There is no doubt entrepreneurship education fosters entrepreneurial intentions and thus entrepreneurial activity (e.g., Souitaris et al., 2007; Gelderen et al., 2015; Rauch and Hulsink, 2015). However, this remains a rather simplistic picture. Robb et al. (2014) consider the evidence that entrepreneurship education to shape entrepreneurship skills can effectively facilitate entry into self-employment remains thin. Recently, Chinese governmental agencies have made all-out efforts to promote school-wide entrepreneurship education from top to bottom to achieve sustainable economic and social development (Huang et al., 2020a). By drawing on general systems theory and using fsQCA, we provide empirical evidence of the effectiveness of different ways to promote entrepreneurship among students. Taking 1,87,914 undergraduate and junior college students from 1,231 colleges and universities in China as a sample, the results have important implications for academic institutions providing entrepreneurship education to promote students' entrepreneurial activity.

One of the major challenges of any economy is the promotion of entrepreneurial activity (Padilla-Angulo et al., 2021), and entrepreneurship education has been shown to have a positive impact on the intentions of young people toward entrepreneurship, their employability, and their role in society (Martin and Håkan, 2013; Bae et al., 2014; Nabi et al., 2017). In general, the greater the autonomy of students in the entrepreneurship, and the higher the quality of entrepreneurship education, the greater its positive effect on students' entrepreneurship activities. We also show that if one seeks to activate individual behaviors, one cannot rely on a single factor and must be affected by multiple antecedent configurations, which has important implications for the accurate understanding and interpretation of entrepreneurial behaviors.

First, this research shows that multi-party cooperation and joint efforts are the key forces that stimulate college students' entrepreneurial enthusiasm. To stimulate entrepreneurial behavior through entrepreneurship education, schools, teachers, and students are indispensable in the process. First, students are the main bodies of entrepreneurial activities. Only when students have an awareness of entrepreneurship and are good at discovering opportunities can such activities be carried out smoothly. Schools should consider the “student” as the center when formulating policies, carrying out training, setting up courses, establishing subsidies, etc. to improve students' enthusiasm and initiative to participate in entrepreneurial activities. Second, the quality of teachers determines the quality of education courses and directly affects entrepreneurship education. Due to the particularity of entrepreneurial education, entrepreneurship teachers also need to emphasize entrepreneurship skills (Huang et al., 2020a). At present, the dearth of highly capable entrepreneurship education teachers is the main obstacle at colleges and universities (Dahl, 2019). The fundamental problem of entrepreneurship education in colleges and universities involves teachers, as the quality of the teaching staff does not meet the needs of entrepreneurship education practice. Finally, this study also found that entrepreneurial intention and opportunity recognition ability have a substitute effect, that is, when high-quality teachers and subject courses are available, as long as students have a high entrepreneurial intention or entrepreneurial opportunity recognition ability, high entrepreneurial activity can be driven. Therefore, taking all aspects of entrepreneurship education into account, creating high-quality entrepreneurship education is more important.

Similarly, this study also shows that the entrepreneurship education curriculum plays an indispensable role in activating college students' entrepreneurial activities. To emphasize on the importance of courses, colleges and universities need to make great efforts in setting the curriculum. First, in terms of theoretical courses, colleges and universities should pay attention to the construction of innovation and entrepreneurship curriculum resources and strive to set up specialty-related general courses. Second, in terms of activity courses, attention should be paid to students' entrepreneurial practices, and various activities should be organized to enrich students' entrepreneurial activity channels and improve their entrepreneurial enthusiasm.

Finally, the power of entrepreneurial competition cannot be ignored. Entrepreneurial competition platforms can be built by relying on various forms of competition to improve students' entrepreneurial awareness, including industry-based entrepreneurial competitions in the National University Student Innovation and Entrepreneurship Training Plan, and small-scale competitions organized by schools. This can help students perceive the specific steps and complex process of business entrepreneurship, thereby improving the possibility of college students' entrepreneurship. In this way, these findings can be useful for policymakers and institutions responsible for creating training programs, as well as their inclusion in the curricular structures of the various learning cycles to influence the antecedents of entrepreneurial behavior.




CONCLUSIONS

This study examines the data of undergraduate and junior college students from 1,231 colleges and universities in China and discusses the factors influencing entrepreneurial activities and the interaction mechanism between these factors. The study finds that it is not a single element that constitutes a necessary condition for college students' entrepreneurial activity, but a combination of three paths: co-creation type, competition-oriented, and entrepreneurship education fits under the guidance of entrepreneurial intention. Particularly, entrepreneurial intention and the ability to identify entrepreneurial opportunities have a substitute effect on entrepreneurial activity, that is, when high-quality teachers and courses are available, as long as students possess high entrepreneurial intention or opportunity recognition ability, entrepreneurial activity can be driven.

This study has the following limitations. First, many factors affect college students' entrepreneurial activities. This study only analyzes the two aspects of psychological cognition and entrepreneurship education. The selection of variables has not been sufficiently comprehensive, and entrepreneurship policies, social capital, and so on cannot be excluded. The existence of influencing factors and configuration paths must also be considered. Second, in the field of management, although qualitative comparative analysis methods have been gradually recognized, the relationship and role between this method and quantitative research method still need to be further discussed in the future. Lastly, this study is limited to the Chinese scenario, with only in-depth discussions of China. The sample range needs to be expanded to explore the factors that affect global entrepreneurial activities.
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In the context of economic slowdown and unemployment upsurge in China, many college graduates set their goals on entrepreneurship. To help more new entrepreneurs improve their innovation ability and entrepreneurial success rate, the synergy theory of entrepreneurial psychology and entrepreneurial ability in the entrepreneurial period was put forward from the perspective of cross-cultural adaptation. On the basis of positive psychology, the entrepreneur’s psychological quality and innovation ability were combined to help explore the entrepreneur’s inner psychology and innovation ability. The study first analyzed the current development status and characteristics of new entrepreneurs through the literature review method, and explored the relationship between cross-cultural adaptation and new ventures. Second, it examined the relationship among achievement incentives, knowledge level, and the role of communication and entrepreneurs’ entrepreneurial intentions from the perspective of positive psychology. Finally, based on the influence relationship and personal experience, research hypotheses and models, the study verified the hypotheses by designing questionnaire surveys, and used the controlled variable method to conduct single-factor test analysis on influencing factors and perform a t-test on the data. The results show that the Cronbach’s α coefficient in the QS is 0.894, which has good reliability. According to the regression analysis results, achievement motivation (AM) can significantly affect entrepreneurial intention (EI) (β = 487, p < 0.05), knowledge level (KL) and EI (β = 316, p < 0.05), and the regression coefficient is greater than 0, but there is no significant effect of communicate effectiveness (CE) on EI (p = 0.109 > 0.05). In the control variables influence analysis, the level of education of new entrepreneurs was negatively correlated with AM. When the college students’ educational level improved, their EI decreased. It shows that AM can promote new entrepreneurs to pursue higher goals, and different level of education has a greater impact on entrepreneurs’ AM, which has a more significant impact on entrepreneurial intention. The results further prove that entrepreneurs’ psychological factors have a particular impact on the development of enterprises.

Keywords: new entrepreneur, cross-cultural adaptation, entrepreneurial intention, individual psychological adaptation, entrepreneurial psychology


INTRODUCTION

Since the twentieth century, the world is gradually entering a new era—the era of knowledge economy. It mainly relies on high-tech and innovative talents to promote the sustained and rapid development of the social economy, with the development of science and technology as the driving force. Entrepreneurship economy is an important part of the knowledge economy. Entrepreneurship plays an increasingly important role in promoting economic development. Therefore, it can be said that the era of knowledge economy is the era of entrepreneurship. New entrepreneurs are the main force in the era of knowledge economy. Their entrepreneurial development always affects the trend of social economy. In order to improve the innovative ability and entrepreneurial psychological capital of new entrepreneurs, it is necessary to conduct systematic research on them (Díaz-García and Jiménez-Moreno, 2010; Catherine et al., 2020; Cai et al., 2021). Entrepreneurial competence involves adaptive behaviors and strategies, which can influence the behaviors of related personnel and promote entrepreneurs’ innovation ability. Besides, the innovation ability determines the core competitiveness and future development potential of an enterprise. Hence, enterprises should acquire and maintain continuous innovation abilities to remain competitive. Along with China’s vigorous promotion of the development of entrepreneurship education, entrepreneurship education has also entered a period of rapid development, and research related to entrepreneurship education is constantly deepening (Souitaris et al., 2007; Sirbu et al., 2015; Anggadwita et al., 2021; Leung et al., 2021).

Here, based on the theory of positive psychology, the hypotheses were constructed for the relationship between entrepreneurial psychology and the positive psychology of new entrepreneurs. Then, the QS (Questionnaire Survey) was designed and distributed to the new entrepreneurs who have just graduated to verify the hypotheses. Subsequently, the statistical results were analyzed through multiple linear regression and discussed and compared with previous studies. Meanwhile, the significance and future research direction were explored to reflect the impact of cross-cultural adaptation on the innovation ability and psychological state of entrepreneurs in China. Finally, based on the survey results, enlightenment and suggestions were advanced for relevant practitioners and researchers (Zhang et al., 2014; Zheng et al., 2018; Wu Y. J. et al., 2020; Xie et al., 2020; Yin et al., 2020; Yuan and Wu, 2020).

In order to help new entrepreneurs adapt to the cross-cultural development environment more quickly and improve their entrepreneurial psychological quality, this article, based on the existing research results on the psychology of new entrepreneurs and cross-cultural adaptation, provides an analysis of the entrepreneurial psychological quality of new entrepreneurs. The meaning and content were interpreted in detail, the psychological quality problems in the entrepreneurship process were sorted out and analyzed by combining with the questionnaire, the causes were examined, and an effective method of entrepreneurial psychological quality and innovative ability were proposed on the basis of the relevant knowledge and theories of positive psychology (Wu and Chen, 2021).

The research value lies in that by studying the relationship and influence mechanism between the psychological capital and cultural adaptation of new entrepreneurs, the specific role of psychological capital in the entrepreneurial process can be verified, thus further analyzing the influencing factors in the entrepreneurial process and helping entrepreneurs get achievements. The study intends to develop a psychological capital development model for the entire group of entrepreneurs on the basis of other scholars’ research on psychological capital development, reflecting the practical orientation of this research. The innovation includes the combination of cross-cultural adaptation with the entrepreneurial psychology of new entrepreneurs, and the study on the innovative ability and psychological level of new entrepreneurs from the perspective of positive psychology (Masgoret and Ward, 2006; Misoska et al., 2016; McClelland et al., 2018; Moses and Kisubi, 2021).

The contribution of the proposal is reflected in three aspects. Firstly, the cross-cultural adaptation of new entrepreneurs is explored from the perspective of cultural psychology, which fills a vacancy in the academic field. The research results of EI and psychological factors have great influence in Chinese academic circles, but few scholars pay attention to the research of cross-cultural adaptation of new entrepreneurs. Secondly, based on abundant sampling data, various analysis methods are adopted for in-depth research and a more convincing conclusion, thereby overcoming the common problems in the research of EI assessment in China, such as insufficient sample size and lack of persuasion. Thirdly, some suggestions are advanced to help the new entrepreneurs overcome the influence of cross-cultural adaptation to the entrepreneurial environment, thus encourage their EI and innovation ability in an adverse environment (Qian et al., 2018; Rogoza et al., 2018; Mao and Ye, 2021; Neslihan et al., 2021; Otache et al., 2021; Pérez et al., 2021; Racine, 2021).



THEORETICAL BASIS AND HYPOTHESIS


Research Status

In the early days, many scholars in the United States had the following views on entrepreneurship. First, Gartner believed that the personality traits and entrepreneurial results of entrepreneurs ultimately determined the essence of entrepreneurship; entrepreneur’s character and entrepreneurial results determined the essence of entrepreneurship. Second, Jeffrey Dimons, “Father of American Entrepreneurship Education,” held that entrepreneurship education was not only the integration of multiple forms and stages of organizations and enterprises, but should help entrepreneurs achieve their life goals and realize their life values. Important channels: Empirical evidence shows that the success of foreigners’ entrepreneurship can greatly affect the culture of the host country (Deng et al., 2021; Leung et al., 2021). At the same time, new entrepreneurs who receive diversified cultural education will inevitably compare the gap between the external environment and the adaptability in the entrepreneurial process. Intercultural competence refers to the ability of an individual to live and work effectively under different cultural backgrounds. This requires foreign employees without relevant cultural backgrounds to think and behave like people in the host country (Chen, 2019). It is worth noting that prospective entrepreneurs have four characteristics: trust, profit, learning and social interaction, of which trust is the most important (Wu and Song, 2019). Previous studies have shown that in the process of cross-cultural adaptation, investment in cross-cultural training by multinational companies has improved the overall quality of foreigners (Contreras et al., 2021). In China, many college students preparing to start a business are often caught in a dilemma, because school education is separated from the social entrepreneurial environment, which greatly affects their EI (Entreprenurial Intention). With their unique level of education, when they enter a new cultural environment and interact with strangers, their behavior and thoughts will inevitably be affected by cult neurogenes. For example, the occurrence of culture shock is due to differences in language, behavior, social means, and values, which affect the mental state of new entrepreneurs and lead to obvious EI (Ward, 2001). Therefore, the enterprise’s psychological adaptability is insufficient, and it is difficult to exert the innovation ability.



The Entrepreneur’s Psychological Capital

Psychological capital exerts its effects in the form of three variables: The first form is an independent variable, which reflects the influence of psychological capital on the outcome variable; the second form is an intermediary variable, which reflects the influence of psychological capital on the independent variable and outcome. The mediating effect between variables; The third form is a moderating variable, which reflects the moderating effect of psychological capital on the relationship between two variables. Scholars’ cognition of entrepreneurial psychological factors is limited to entrepreneur’s personality traits (such as autonomy, control points, achievement needs and tolerance of ambiguity), and they have not been able to find states or state-like psychology that are very different from idiosyncratic psychological factors. With the rise of social cognition theory, especially positive psychology and positive organizational behavior, the role of entrepreneurial psychology factors in the model of new venture performance determining factors will be re-recognized and positioned (Llewellyn and Wilson, 2013; Gudykunst, 2020; Hande and Faruk, 2021; Serrano et al., 2021; Su et al., 2021; van Ewijk and Weber, 2021).



The Relationship Between Psychological Capital

The self-interest motivation of entrepreneurs can be divided into material motivation and AM. The research of achievement needs proves the psychological feature difference between entrepreneurs and non-entrepreneurs in innovation and AM. Entrepreneurs need more achievement than others (Zeffane, 2013; Feng and Chen, 2020). AM and personal goals are the unmet needs of entrepreneurs, which are usually reflected through entrepreneurial behavior (Lam et al., 2017).

Researchers believe that people with higher education are more likely to engage in dynamic innovation activities than people with lower education. These innovation activities need scientific planning and require individuals to take responsibility for the outcome. Meanwhile, senior talents should also focus on tasks that involve skills and efforts, provide clear performance feedback, and are moderately challenging or risky. Particularly, entrepreneurial positions have a higher demand for these characteristics. However, university achievement cannot fully exert new entrepreneurs’ AM (Gomes et al., 2021). Therefore, new entrepreneurs should master specific knowledge and skills for organizing teams to deal with risks.

The existing cross-cultural adaptation situation shows that interpersonal communication is crucial to cross-cultural adaptation. Individuals who can effectively communicate with the locals can better acquire survival skills and cope with stress, thus exhibiting a higher level of psychological adaptation. Assistance to ex-pats and their families can help them better adapt to the host country can improve their living standard (Thompson, 2009). Therefore, besides mastering knowledge, and skills, and AM, the college new entrepreneur should also seek partners from external companies to confront challenges from the strange cultural environment (Guo and Hu, 2014). The impact of CE is divided into the following four areas. The structure of the relationship between EI and AM, KL and CE is shown in Figure 1:
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FIGURE 1. The relationship between EI and AM, KL, CE.


1. Communication between work and local people: CE is affected by the character and work attitude of the local people.

2. Communication between work and team: CE is influenced by organizational model, management model, and job satisfaction.

3. Communication between work and family: CE is affected by daily life and working time.

Based on the results of previous research and ideas, the following hypotheses are put forward.

H1:AM has a positive impact on the EI of new entrepreneurs.

H2:KL has a positive impact on the EI of new entrepreneurs.

H3:CE has a positive impact on the EI of new entrepreneurs.



Methods


Samples and Subjects

The research subjects are the entrepreneurial college students in China who have received western higher education. Through communication with the relevant business leaders, the QS was distributed to the new entrepreneurs who settled in the business incubator on the campus. A total of 400 QSs were distributed, 379 QSs were recovered, 12 invalid QSs were deleted due to blank and unverified answers, and 367 valid QSs were finally obtained, with an effective rate of 91.75%. To prevent extreme errors, the stratified sampling was used. All of the scale items had been modified to suit the Chinese cultural background and were based on a five-point Likert scale, with 1 point indicating “strongly disagree” and 5 points indicating “strongly agree.”

Research Methods: In this study, model fitting and six index tests were used, and the six indices consist of χ2/DF (Chi-square of Degrees of Freedom), GFI (Goodness of Fit Index), AGFI (Adjusted Goodness of Fit Index), NFI (Normalized Fit Index), CFI (Comparative Fit Index), and RMSEA (Root Mean Square Error of Approximation).

Their academic level was scored with a 4-point system, in which 1 point represents “sophomores,” and 4 points stand for “postgraduates.” The entrepreneurship education scale was designed based on students’ participation in innovation and entrepreneurship education and included three sub-scales, with a total of 10 questions. Entrepreneurship education provided students with the necessary information, knowledge, and other resources, thus forming a strong atmosphere of innovation and entrepreneurship, reducing environmental uncertainty, and creating a good environment for innovation and development. Here, several of these questions were selected.

Previous studies have explored the impact of education on EI. Entrepreneurship education is considered to be one key factor to improve EI. Many researchers have confirmed that there is a positive correlation between entrepreneurship education and EI.

Control Variables: Here, control variables include gender, level of education, technology, and other objective factors of entrepreneurs. Part of the QS design is shown in Table 1.


TABLE 1. Part of the QS.

[image: Table 1]



Analysis of Research Results

The reliability and validity of the QS were tested through the SPSS 22.0 and AMOS 22.0, and the proposed hypotheses were verified using the structural equation model.

Data Collection: Among the investigated subjects, 65.4% were males, and the obtained household income distribution was basically in line with China’s household income statistics. Meanwhile, 68.4% of the respondents majored in management and economics, 23.2% of them majored in science and engineering, 5.2% of them majored in pedagogy, and 3.0% of them majored in pharmacy and medicine. Each item was scored with a 5-point Likert scale, from 1 point (strongly disagree) to 5 (strongly agree). It was shown in Table 2.


TABLE 2. Basic information of students.

[image: Table 2]



Reliability and Validity Test

Here, the reliability of the QS of the new entrepreneurs was tested using the Cronbach’s α coefficient: if its value is greater than 0.7, the reliability is good. The results of a small sample survey showed that Cronbach’s α coefficient is 0.894, so the QS has good reliability.

Afterward, samples were analyzed through KMO (Kaiser Meyer Olkin) test. The results showed that the KMO is 0.903, the Chi-square is 2171.304, the significant probability is significant at the level of 0.05, and the cumulative variance contribution of these factors is 61.127%. Thus, the sample data are relevant and suitable for factor analysis.

Figure 2 and Table 3 reveal that the confirmatory factor analysis on entrepreneurial psychology can be obtained, and the average variance extraction of the communication level and the comprehensive reliability score are the highest.
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FIGURE 2. Comparison of AVE and CR mean-variance of Variables.



TABLE 3. Variable factor load.

[image: Table 3]

The reliability, convergent validity, and discriminant validity are analyzed using CFA (Confirmatory Factor Analysis) for the test variables. The results of CFA are shown in Table 3. The AVE (Average Variance Extraction) of each variable is greater than or equal to 0.5, indicating that the scale has satisfactory convergence validity. The CR (Comprehensive Reliability) values are greater than 0.7, indicating that the scale has satisfactory reliability.



Model Fit

Table 4 lists the actual values of the model fitting indices, as well as their recommended and acceptable values. Apparently, all the main indices are within the acceptable range, which indicates that the constructed theoretical model well fits the sample data.


TABLE 4. Overall fitting index.
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In demographic variables, research reveals that KL is positively correlated with the length of education of new entrepreneurs. The longer the education of a new entrepreneur is, the higher the level of knowledge is. Single-factor ANOVA (Analysis of Variance) shows that new entrepreneurs with longer years of education score higher in KL (p = 0.91 > 0.05), which is consistent with actual situations. Additionally, another result shows that there is no statistically significant difference in the three dimensions of new entrepreneurs engaged in different majors, it was shown in Table 5.


TABLE 5. The differences of new entrepreneurs.
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The estimated correlation between the measurement factors is calculated with the Pearson correlation coefficient. The variance is set to 1 (that is, the data are set to the normalized coefficients; Pearson correlation), and factor correlation coefficients are calculated using the estimation program. Table 6 displays that there is a significant relationship between the three dimensions of CE (self-awareness, social awareness, and feedback ability), the four dimensions of AM (problem-solving, sense of responsibility, learning motivation, and work interest), and the four dimensions of EI.


TABLE 6. Correlation coefficients of potential variables.
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The linear regression fit is good, R2 = 0.545, which well reflects the impact of AM, KL, and EC on new entrepreneur’s EI, it was shown in Table 7.


TABLE 7. Coefficient statistics.

[image: Table 7]

All the VIF (Variance Expansion Factor) is less than 5, which implies that the operation result is true and reliable, and the object does not have multicollinearity. The regression equation is significant, F = 145.118, and p < 0.01, which indicates that linear regression is accurate and reliable to investigate the influence of dependent variables KL and AM on EI, and at least one independent variable can significantly affect EI. Meanwhile, AM can significantly affect EI (β = 487, p < 0.05), KL can also significantly affect EI (β = 316, p < 0.05), and the regression coefficients are greater than 0. While CE has no significant effect on EI (p = 0.109 > 0.05). Finally, the regression equation between the variables is as follows.

EI = 0.167 + 0.487∗AM + 0.316∗KL

Hence, hypothesis 1 and hypothesis 2 are verified, while hypothesis 3 is not verified.



RESULTS

Firstly, entrepreneurs of different ages were evaluated through the independent sample t-test analysis on different dimensions. The results are shown in Figure 3.
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FIGURE 3. Comparison of scores of new entrepreneurs of different genders in different EI dimensions.


Figure 3 shows that the scores of male and female entrepreneurs are lower than 3 in all dimensions. The scores of male entrepreneurs are slightly higher than those of female entrepreneurs. Especially in terms of entrepreneurial cognition, male entrepreneurs are higher than female entrepreneurs. The difference in entrepreneurial psychology is not obvious (p < 0.05), which shows that gender is not the main factor affecting entrepreneurs’ entrepreneurial psychology. Secondly, entrepreneurs with different levels of education were evaluated through the independent sample t-test analysis on different dimensions, and the results are shown in Figure 4.
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FIGURE 4. Comparison of scores of entrepreneurs with different level of education in different EI dimensions.


Figure 4 suggests that entrepreneurs with different levels of education have the most significant difference in dimension AM (p < 0.05). Specifically, senior high school degree has the highest AM, while postgraduate has the lowest AM, which indicates that there is a negative correlation between the level of education and AM. The possible reason is that the higher the level of education is, the stronger the cognitive ability is, and the clearer the cognition of their shortcoming is. Besides, with a higher level of education, students have a more comprehensive understanding of social pressure and entrepreneurial risks, so the AM becomes lower.

Thirdly, The entrepreneurs of different ages were evaluated using the independent sample t-test analysis on different dimensions. The results are shown in Figure 5.
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FIGURE 5. Comparison of scores of new entrepreneurs of different ages in different EI dimensions.


Figure 5 demonstrates that there is no significant difference in the four dimensions of EI among entrepreneurs of different ages (p > 0.05), indicating that age has no obvious effect on EI.

According to the above research results, gender and age are not the main factors affecting the entrepreneurial psychology of new entrepreneurs, but different educational backgrounds are the main factors affecting entrepreneurs’ entrepreneurial psychology, and people with high school education have the highest entrepreneurial intentions. Graduate students People above and above have the lowest entrepreneurial intentions, and there are significant differences in the effectiveness of entrepreneurial psychological capital at different levels. The performance of new entrepreneurs with a high level of education is higher than that of entrepreneurs with a secondary level of psychological capital. Enterprise performance, and the latter’s new venture performance is higher than the new venture performance of entrepreneurs with low educational level psychological capital.



CONCLUSION

In order to help new entrepreneurs adapt to the cross-cultural development environment more quickly and improve their entrepreneurial psychology, the study takes the entrepreneurial psychology of new entrepreneurs as the research object, based on the existing new entrepreneurs’ psychology and cross-cultural adaptation. A detailed interpretation was made of the meaning and content of the entrepreneurial psychology of new entrepreneurs, a single-factor descriptive statistical analysis was conducted on entrepreneurs’ entrepreneurial psychology through questionnaire and confirmatory factor analysis. Based on the current findings, several conclusions can be drawn. The results show that the difference in entrepreneurial psychology between male entrepreneurs and female entrepreneurs is not obvious (p < 0.05), indicating that gender is not the main factor affecting entrepreneurs’ entrepreneurial psychology; while entrepreneurs with different educational levels have different levels of AM (p < 0.05), and the higher the level of education is, the lower the entrepreneurial motivation is; finally, entrepreneurs of different ages have no significant difference in the four dimensions of EI (p > 0.05), indicating that age has no significant effect on EI.

First, AM and KL have a positive impact on EI. The positive impact of CE on EI is not supported or only partially supported. Second, when the KL of college students is improved, their EI is reduced. However, by avoiding blind entrepreneurship, college students can better adapt to the cross-cultural environment. College education can increase the positive views of new entrepreneurs on entrepreneurship by cultivating management ability, publicizing entrepreneurship policies, and creating an entrepreneurial atmosphere. The AM can also motivate new entrepreneurs to engage in entrepreneurial activities. The results show that AM can promote new entrepreneurs to pursue higher goals, and different level of education has a greater impact on the entrepreneur’s AM, thereby significantly impacting EI.



LIMITATIONS AND FUTURE RESEARCH

The samples of the survey are all from college students with similar cultural backgrounds in same country. Stratified sampling is used instead of random sampling, which may affect the representative nature of the experiment. Due to the requirements of cross-cultural adaptation, all the investigated new entrepreneurs are sampled from the top universities in China and have received systematic professional education. Some analysis shows that professional course training also affects students’ career choices, thus leading to different attitudes and intentions toward entrepreneurship. These environmental and cultural factors greatly increase the commonness of the special sample groups, resulting in non-sampling errors. Therefore, it is necessary to expand the cultural background richness of the sample and determine the causal relationship through experimental design in the future research (Van and Clelland, 2015; Wu and Wu, 2017; Fadzil et al., 2019; Wu W. et al., 2020).

Meanwhile, the longitudinal analysis will be considered to explore the gap in the subsequent entrepreneurial process of new entrepreneurs under the cross-cultural background due to EI difference, and the impact of these differences on entrepreneurial behavior and decision-making will be further confirmed.
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COVID-19 has made the entire society pay more attention to medical students training. Medicine development is inseparable from the spirit of innovation, focusing on cultivating medical students' innovative awareness and improving entrepreneurship education performance, which has an irreplaceable effect on both the students themselves and the society. This study is based on the ridge regression model to study the driving factors of the entrepreneurship education performance of medical students. Compared with traditional multiple regression, it can improve the consistency of parameter estimation and obtain more realistic results. Based on a large sample of empirical survey data of 24,677 medical students in China, this study analyzed the driving factors of the entrepreneurship education performance of medical students and found that medical students of different genders have differences in entrepreneurship education performance; the digital economy impacts entrepreneurship education performance of medical students; entrepreneurship course, entrepreneurship faculty, entrepreneurship competition, entrepreneurship practice, and entrepreneurship policy have a driving effect on the entrepreneurship education performance of medical students. Meanwhile, the impact of entrepreneurship policy is the most obvious, followed by entrepreneurship practice and entrepreneurship competition, followed by entrepreneurship course and entrepreneurship faculty.

Keywords: medical students, entrepreneurship education performance, driving factors, digital economy, ridge regression model


INTRODUCTION

Swept by the global COVID-19 pandemic, the world's major economies have suffered an unprecedented impact, with a decline in economic levels and a significant rise in unemployment. For example, in April 2020, the unemployment rate according to the Organization for Economic Co-operation and Development was 8.7249% and the Group of Seven as high as 9.0402%. According to the relevant data released by the International Labour Organization on April 7, 2020, the COVID-19 epidemic has affected 81% of the world's workers. In China, the impact of the COVID-19 epidemic cannot be underestimated. Many enterprises have delayed opening or even closed, while the number of college graduates has continued to rise to new highs. In this worldwide situation, employment prospects are bleak. Entrepreneurship education plays an important role in alleviating pressure on employment. On the one hand, entrepreneurship education can enhance college students' entrepreneurial awareness and entrepreneurial ability and can help achieve independent entrepreneurship. On the other hand, more college students may not start their own companies, and implementing entrepreneurship education can enable them to create new careers with “entrepreneurial mentality and innovative thinking” in their future jobs, and improve the level and quality of employment. This is precisely in line with UNESCO's definition of entrepreneurship education, which states that “entrepreneurship education” refers to the cultivation of pioneering individuals in a broad sense, which is equally important for salaried people. Based on entrepreneurship education importance, research on entrepreneurship education has had a high uptake and has made significant progress (Kuratko, 2005; Neck and Greene, 2011; Wang et al., 2019).

However, for medical students' entrepreneurship education, both teaching practice and academic research are still very scarce (Ozdemir et al., 2019). The British Higher Education Entrepreneurship Survey report points out that entrepreneurship education in areas such as medicine accounts for the least (1%). Is it really because the entrepreneurship education of medical students is not important? The answer is obviously not. Medical education is the cornerstone of the development of medical and health causes, and the development of medicine is inseparable from the spirit of innovation. Paying attention to cultivating medical students' innovative consciousness and improving their innovative ability plays an irreplaceable role not only for the students themselves but also for the whole society. Some studies have shown that entrepreneurship education plays an important role in promoting the innovative spirit and ability of medical students and also helps improve their employability (Li, 2017). However, because of the professionalism and practicality of medicine, medical students have heavy learning tasks and limited time. They lack enthusiasm for innovation and entrepreneurship, and many medical students have no entrepreneurial consciousness, let alone entrepreneurial spirit. There are still several problems in implementing entrepreneurship education in medical colleges and universities because of the lack of traditional education. First, many medical colleges and universities do not pay enough attention to entrepreneurship education, and the concept of entrepreneurship education is not deep into the teaching system. Second, entrepreneurship education is separated from professional education. Finally, the faculty of entrepreneurship education is very weak. Consequently, the entrepreneurship education performance of medical students is not high. With the reform and development of the medical and health field and the rise of medical and health entrepreneurship represented by the large health industry, the demand for new customized services is increasing, and the entrepreneurial spirit is on the rise, creating more entrepreneurial opportunities (Wilson et al., 2012) for the participants in the health care system. Many doctors pay more attention to improving the service environment, and they have more entrepreneurial advantages (Callaway and Dobrzykowski, 2009). Many countries are paying increasing attention to medical entrepreneurship. In the UK, the government supports the transformation of new technologies for medical innovation and entrepreneurship, such as MR scanning and protein and DNA sequencing. Japan provides a variety of facilities for entrepreneurship, especially in the areas of elderly patient care, infant care, and other areas to implement more preferential policies to support it. Especially in the digital age, digital technology application and the development of the digital industry help to reduce entrepreneurial barriers, integrate entrepreneurial resources, and facilitate entrepreneurship (Fossen and Sorgner, 2021). A series of new fields, such as online medical communities and Internet hospitals, have brought more opportunities for medical students to start businesses. Therefore, how to effectively improve the entrepreneurship education performance of medical students has become a top priority, but research on the entrepreneurship education performance of medical students is not extensive, and empirical research is rare. Considering gender differences and the impact of digital age, this study theoretically attempts to explore the impact of gender, the digital economy, entrepreneurship course, entrepreneurship faculty, entrepreneurship competition, entrepreneurship practice, and entrepreneurship policy on entrepreneurship education performance. Based on the data of 24,677 questionnaires, ridge regression was used to conduct empirical research to answer the following questions:

Is there any difference in the entrepreneurship education performance of medical students of different genders?

Does the digital economy have an impact on the entrepreneurship education performance of medical students?

Do entrepreneurship course, entrepreneurship faculty, entrepreneurship competition, entrepreneurship practice, and entrepreneurship policy drive the entrepreneurship education performance of medical students, and which factors drive it more?

The remainder of this study is organized as follows. The next section discusses the factors that influence the entrepreneurship education performance of medical students as the basis for our hypotheses. Section Research Design and Theoretical Model explains the data sources, variable measures, and the ridge regression models used in this study. Section Analysis of the Research Process and Results describes the empirical process and analysis results. It concludes with a discussion, conclusions, implications for theory, implications for practice and limitations, and further research opportunities.



LITERATURE REVIEW AND RESEARCH HYPOTHESES


Gender and Entrepreneurship Education Performance

There is a significant difference between female and male entrepreneurs (DeMartino and Barbato, 2002; Maes et al., 2014). Entrepreneurial activities have high risk and high uncertainty and are generally considered being male-dominated areas. The Global Entrepreneurship Monitoring report 2020/2021 (GEM, 2021) points out that the number of male entrepreneurs is higher than female entrepreneurs worldwide. The research also shows that female college students lag behind male college students in becoming entrepreneurs (Hsu et al., 2007). This underrepresentation of women in entrepreneurship may be because of gender-related restrictions (Hsu et al., 2007)—called the “Pipeline effect” (Wilson et al., 2007). Such restrictions hinder women development. In starting a business, women may think that they have the same entrepreneurial ability as men. Paradoxically, they also think that because the entrepreneurial environment of women groups makes it more difficult for women to start a business than men, they get less in return (Zhang et al., 2014). Additionally, in the Global Entrepreneurship Monitoring report 2020/2021 (2021), women from six economies, including Central and East Asia, had higher levels of entrepreneurship than men in 2020. In the health care field, it often involves taking care of others, and this kind of work usually belongs to women (Hechavarría et al., 2017). Women are more likely to care about others and are more humane—giving them an advantage. Entrepreneurship in the healthcare field focuses not only on business value but also on social value. Women are more likely to become social entrepreneurs (Dickel and Eckardt, 2021). From this level, female medical students are likely to achieve higher performance in entrepreneurship education. Based on the above analysis, we propose hypothesis 1.

Hypothesis 1: Gender significantly affects the entrepreneurship education performance of medical students.



Digital Economy and Entrepreneurship Education Performance

The digital economy is booming, especially in developing countries (Bukht and Heeks, 2017). The digital economy has brought changes to entrepreneurial activities and processes (Srinivasan and Venkatraman, 2018), and is constantly reshaping the market and society, which will have a series of effects on innovation, entrepreneurship, and the risk creation process (Giones and Brem, 2017). In this context, Internet use has significantly increased the probability of entrepreneurship (Mack et al., 2017). The information, communications, and technology (ICT) sector, which produces basic digital products and services, is the core “digital sector” (Bukht and Heeks, 2017) of the digital economy. Better use of ICT helps to generate, integrate, develop, and enhance critical resources to create innovative business opportunities and gain competitive advantage (Yunis et al., 2018). New digital technologies (big data, mobile, social media, cloud solutions, etc.) have spawned new ways of collaboration, based on open system standards and open sharing technologies, bringing a series of new opportunities with great potential business value, and greatly reducing startup costs (Zhao et al., 2015). The development of the digital economy lowers the threshold of entrepreneurship and optimizes entrepreneurial resources allocation—helping to improve students' entrepreneurial willingness, enhance their entrepreneurial skills, and improve entrepreneurship education performance. Based on this, Hypothesis 2 is proposed.

Hypothesis 2: The digital economy has a significant positive impact on the entrepreneurship education performance of medical students.



Entrepreneurship Course and Entrepreneurship Education Performance

The entrepreneurship course includes information on how students identify and shape opportunities, evaluate business concepts, develop business plans, fund and start businesses, develop new businesses, and case studies that should be discussed in class, providing students with another opportunity to test entrepreneurial strategies and understand the successes and failures of new businesses (Moses and Akinbode, 2014). The school offers many courses and programs related to entrepreneurship, which are designed to provide students with motivation and confidence to start a business (Fayolle et al., 2006) and enhance their willingness to start a business (Tkachev and Kolvereid, 1999; Mueller, 2011). A well-established entrepreneurship course and experience is a long way to improve students' knowledge and skills (Byun et al., 2018). Chen et al. (2015) adopted the experimental design of a single-group pre-test and post-test, taking 41 college students who took the course of innovation and entrepreneurship management as subjects. After 18 weeks of teaching, it was found that the students were highly satisfied with the course design and teaching, and their entrepreneurial knowledge and skills improved. Based on this, Hypothesis 3 is proposed.

Hypothesis 3: Entrepreneurship course has a significant positive impact on the entrepreneurship education performance of medical students.



Entrepreneurship Faculty and Entrepreneurship Education Performance

Teachers play a very important role in entrepreneurship education, and their leadership is very important for the cultivation of students' entrepreneurial ability, and their understanding of entrepreneurship education will affect entrepreneurship education performance. Seikkula-Leino et al. (2010) believes that entrepreneurship education should strengthen the teachers' importance and develop teachers' learning from the self-reflection perspective, to promote students' entrepreneurial knowledge and skills. Teachers' abilities are important for entrepreneurship education (Huang et al., 2020) and play an important role in entrepreneurship education (Teerijoki and Murdock, 2014; Ruskovaara and Pihkala, 2015). Through a series of structured activities, teachers can encourage students to learn how to start a business and strengthen entrepreneurial practices (Fejes et al., 2019). Based on the above analysis, we propose hypothesis 4.

Hypothesis 4: Entrepreneurship faculty has a significant positive impact on the entrepreneurship education performance of medical students.



Entrepreneurship Competition and Entrepreneurship Education Performance

The entrepreneurship competition emphasizes knowledge and practice integration, playing an important role in creating jobs, reducing unemployment rates, and improving entrepreneurship education performance. Through the entrepreneurship competition, students can learn what elements and knowledge a complete business plan should include, and it also provides students with a favorable opportunity to practice entrepreneurship (Chang and Sung, 2009). Entrepreneurship competition encourages individuals to start their businesses and stimulate entrepreneurship and innovation genes (Yan et al., 2018). Entrepreneurship competition can cultivate students' innovative thinking that belongs to a kind of intensive entrepreneurship education (Hasan et al., 2017). Based on this, Hypothesis 5 is proposed.

Hypothesis 5: Entrepreneurship competition has a significant positive impact on the entrepreneurship education performance of medical students.



Entrepreneurship Practice and Entrepreneurship Education Performance

Entrepreneurship practice is an effective extension and enrichment of classroom teaching in entrepreneurship education in colleges and universities (Wang, 2020). Higgins et al. (2018) believe that through practical learning, students can better apply their knowledge and skills to real entrepreneurship, and it is very important for students to gain experience through entrepreneurial practice. Entrepreneurship requires practice, and practice-based teaching methods include entrepreneurship as a course assignment, entrepreneurial games, and computer simulations to produce a high-quality learning experience, which can promote knowledge “beyond the analytical skills development and promote the confidence and motivation of contemporary entrepreneurship education” (Neck and Greene, 2011). For example, the Social Practical Wisdom curriculum is based on practical wisdom, focusing on integrating it into practice, creating comprehensive and rich social practice programs, developing students' knowledge and skills, and ultimately achieving positive long-term social change and solving social problems (Zhu et al., 2016). Based on this, Hypothesis 6 is proposed.

Hypothesis 6: Entrepreneurship practice has a significant positive impact on the entrepreneurship education performance of medical students.



Entrepreneurship Policy and Entrepreneurship Education Performance

As a way to achieve significant economic benefits, government policies are increasingly inclined to promote entrepreneurship (O'Connor, 2013). Therefore, the government tries to use entrepreneurship education to stimulate a higher level of economic activity. Some countries have implemented policies to promote entrepreneurship education. Sweden launched an official entrepreneurship strategy in education and changed its curriculum in 2011 so that all students from pre-school to grade 12 should learn about entrepreneurship, rather than limiting the subject to business schools and higher education. In 2015, Chinese Premier Li Keqiang emphasized in his government report that “mass entrepreneurship and innovation” is one of the “twin engines” driving China's economic development. Many universities prioritize entrepreneurship education programs (Lin and Xu, 2017). Resultantly, the government has increased funding and launched new programs to promote entrepreneurship education (Hoppe, 2016) in colleges and universities. Based on this, Hypothesis 7 is proposed.

Hypothesis 7: Entrepreneurship policy has a significant positive impact on the entrepreneurship education performance of medical students.

According to the above seven hypotheses, a model of the drivers of entrepreneurship education performance of medical students (EEPMS) in the digital era is developed, as shown in Figure 1.
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FIGURE 1. Research framework of EEPMS.





RESEARCH DESIGN AND THEORETICAL MODEL


Questionnaire Design

Based on the existing relevant researches and literatures, the questionnaire is constantly revised and designed after several rounds of expert discussion and data testing. Our research team conducted research randomly using questionnaires and interviews with teachers involved in innovation and entrepreneurship education, as well as students and graduates who had received innovation and entrepreneurship education in 1,231 universities in 31 provinces (autonomous regions and municipalities directly under the central government) of China. 201,034 questionnaires, 283 interview records of over 500,000 words, of which 187,914 questionnaires were received in the Student Paper, after excluding 17,150 invalid questionnaires caused by short response time and invalid school names, 170,764 valid questionnaires were obtained, accounting for 90.87%, of which 24,677 medical students were screened out. The questionnaires covered basic background information of students and entrepreneurship course, entrepreneurship faculty, entrepreneurship competition, entrepreneurship practice, entrepreneurship policy, and entrepreneurship education performance scales, on a five-point Likert scale, with five representing strongly agree, 4 representing relatively agree, three representing average, two representing relatively disagree, and one representing strongly disagree.



Research Variables System Construction and Data Sources

Fayolle et al. (2006) uses planned behavior theory and realizes that entrepreneurship education is not only understood as an opinion to start new business but as a method to change students' attitudes and values from the concept, so that they have a stronger entrepreneurial will and spirit. Matlay (2006) believes that entrepreneurship education improves the quality and quantity of entrepreneurs by influencing entrepreneurial attitudes, knowledge, and skills. The Chinese Ministry of Education, in “Opinions on Promoting Innovation and Entrepreneurship Education in Higher Education and Student Entrepreneurship,” pointed out that the core of entrepreneurship education is to enhance students' innovation, entrepreneurial awareness, and entrepreneurial ability. This study measures the EEPMS by enriching entrepreneurial knowledge, cultivating innovation spirit, improving entrepreneurial skills, stimulating entrepreneurial intentions, and overall satisfaction.

The factors affecting the EEPMS are mainly studied in terms of gender, digital economy, entrepreneurship course, entrepreneurship faculty, entrepreneurship competition, entrepreneurship practice, and entrepreneurship policy. Gender was set as a dummy variable with “1 for male” and “0” for female. The digital economy was adopted from the digital economy development index published by the China Electronics Information Industry Development Institute. The China Electronics Information Industry Development Research Institute is a research institution directly under the Ministry of Industry and Information Technology of China, also known as the Saedi Research Institute. The digital economy development index is composed of four primary indicators, 10 secondary indicators, and 38 tertiary indicators, including basic indicators, industrial indicators, integration indicators, and environmental indicators. The Chinese average value of the digital economy development index is 32.0, with 11 provinces and cities above the average value. The entrepreneurship course, entrepreneurship faculty, entrepreneurship competition, entrepreneurship practice, and entrepreneurship policy are all taken from the questionnaire. Entrepreneurship course is measured by three items (Nichols and Armstrong, 2003; Byun et al., 2018): “Diverse types of entrepreneurship education course,” “The content of the entrepreneurship course is closely integrated with your own professional knowledge,” “The content of the entrepreneurship course is closely aligned with the cutting-edge trends of the times.” Entrepreneurship faculty is measured by three items (Cheung, 2008; Seikkula-Leino et al., 2015): “Teachers teach a variety of styles,” “Teachers with entrepreneurial experience,” and “Teachers with extensive experience in teaching entrepreneurship education.” Entrepreneurship competition is measured by three items (Hasan et al., 2017; Watson and McGowan, 2019): “Variety of entrepreneurship competition,” “Entrepreneurship competition projects entered are more likely to be landed,” and “High degree of integration of entrepreneurship competition projects with the profession.” Entrepreneurship practice is measured by six items (Fan et al., 2013; Higgins et al., 2018): “Entrepreneurship practice with on and off-campus mentors,” “Entrepreneurship practice is supported by a dedicated start-up fund,” “The school offers an integrated entrepreneurship practice service,” “There is an independent college students pioneer park for entrepreneurship practice,” “Dedicated off-campus practice base for entrepreneurship practice,” and “High degree of integration of practical entrepreneurship projects with professional studies.” Entrepreneurship policy is measured by four items (Douglas and Shepherd, 2002; Audretsch, 2015): “State tax relief for university students starting their own businesses,” “Local governments simplify the application process for university student business registration,” “The university provides a start-up fund (interest-free loan) for starting a business,” and “Free training from the community to guide your business.”

The digital economy was adopted from the digital economy development index published by the China Electronics Information Industry Development Institute. The other variables (gender, entrepreneurship course, entrepreneurship faculty, entrepreneurship competition, entrepreneurship practice, entrepreneurship policy, and entrepreneurship education performance of medical students) are all taken from the questionnaire. Datas were nested analyzed with the approach of mixed embeddedness (Deng et al., 2020; Brieger and Gielnik, 2021).



Ridge Regression Model

The ridge regression model was proposed by Hoerl (1962). Subsequently, (Hoerl and Kennard 1970a,b) explored in detail and used a modified least squares method for solving independent variable multi-collinearity in linear regression analysis.

The general multiple linear regression model is:
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of which
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Ordinary least squares is used to estimate the unknown parameters, but usually, in real data, multi-collinearity is common; the determinant of the correlation matrix of the independent variables will be approximately zero; in other words, XTX is singular, which can lead to inaccurate least squares estimates or inaccurate parameter estimates. The singularity of the XTX+KI regression coefficients is improved by XTX adding the normal unit KI matrix, which is then used [image: image] as an estimate of the regression coefficients, a value that is more stable than the least squares estimate and [image: image] is known as the ridge estimate of the regression coefficients.



Reliability and Validity Analysis

The reliability can be reflected by calculating the Cronbach's alpha value of each scale, and SPSS25.0 was applied in this research. As shown in Table 1, the Alpha value of the Entrepreneurship Course Scale is 0.888, the Alpha value of the Entrepreneurship Faculty Scale is 0.918, the Alpha value of the Entrepreneurship Competition Scale is 0.910, the Alpha value of the Entrepreneurship Practice Scale is 0.958, the Alpha value of the Entrepreneurship Policy Scale is 0.961 and the Alpha value of the Entrepreneurship Education Performance Scale is 0.969, all of which are >0.8, demonstrating that the reliability of the scales is good. The test of validity can be conducted first by exploratory factor analysis using SPSS25.0, and the results are shown in Table 1. The KMO values of 0.731 for entrepreneurship course, 0.754 for entrepreneurship faculty, 0.752 for entrepreneurship competition, 0.920 for entrepreneurship practice, 0.864 for entrepreneurship policy, and 0.906 for entrepreneurship education performance are all higher than 0.7, indicating a strong bias correlation of the variables, while the calculated chi-square values of Bartlett's statistic for each scale are all significant, indicating that the correlation coefficient matrix between the variables is unlikely to be a unit array, and there is a correlation between them; the correspondence between the question items of each scale and the scale formation factors is consistent with the study's expectation, and the factor loading values are all above 0.5, with no cross-factor phenomenon.


Table 1. Cronbach's alpha values and exploratory factor analysis.
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The validation factor analysis was then used to further explore the reliability and validity, and the results obtained using the AMOS 24.0 software are shown in Table 2. The standardized factor loadings for the three measures of entrepreneurship course were 0.831, 0.849, and 0.884; the standardized factor loadings for the three measures of entrepreneurship faculty were 0.867, 0.895, and 0.905; the standardized factor loadings for the three measures of entrepreneurship competition were 0.893, 0.885, and 0.861; the standardized factor loadings for the six measures of entrepreneurship practice were 0.848, 0.865, 0.925, 0.884, 0.909, and 0.909; the standardized factor loadings for the four measures of entrepreneurship policy were 0.930, 0.944, 0.924, and 0.913; the standardized factor loadings for the five measures of entrepreneurship education performance were 0.945, 0.946, 0.947, 0.944, and 0.869. All standardized factor loadings were significant (the first question item for each factor did not report significance). This indicates a strong relationship between the measurement terms and the factors. The software also outputs overall model fit indices, including absolute fit index, value-added fit index and simplicity fit index, with absolute fit index: RMR = 0.031 (<0.05), RMSEA = 0.077 (<0.08), GFI = 0.887 (≈0.9), AGFI = 0.857 (≈0.9); value-added fitness index: CFI = 0.955 (>0.9), NFI = 0.955 (>0.9), TLI (NNFI) = 0.948 (>0.9), IFI = 0.955 (>0.9), RFI = 0.948 (>0.9); simplicity fit index: PGFI = 0.701 (>0.5), PNFI = 0.820 (>0.5), PCFI = 0.820 (>0.5). Notably, most of the fitness indicators of the validated factor analysis model meet the criteria. The two indicators of GFI and AGFI were <0.9, but close to 0.9. The purpose of the analysis is to validate the validity of these indicators, which is of very low concern, therefore the model effect is acceptable. Using standardized factor loadings, composite reliability (CR) can be calculated as an indicator of the reliability of the latent variables, with composite reliability of 0.891 for entrepreneurship course, 0.919 for entrepreneurship faculty, 0.911 for entrepreneurship competition, 0.958 for entrepreneurship practice, 0.961 for entrepreneurship policy, and 0.970 for entrepreneurship education performance. All of these values are >0.7 standard and have good reliability. The average variance extracted (AVE)—an indicator of convergent validity, can also be calculated using the standardized factor loadings, with an AVE of 0.731 for entrepreneurship course, 0.791 for entrepreneurship faculty, 0.774 for entrepreneurship competition, 0.793 for entrepreneurship practice, and 0.861 for entrepreneurship policy, and 0.866 for entrepreneurship education performance. All of which are greater than the standard of 0.5, and have good convergent validity.


Table 2. Validation factor analysis.
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In summary, the reliability and validity of the study scales were good.



Common Method Bias Test

Common method variance is the use of the same measurement tool that can lead to spurious common variation among traits, and the bias generated by common method variance is called common method bias (CMB), which can affect the accuracy of the study results. The CMB was tested by controlling for non-measurable potential method factors. Based on the above validated factor analysis model, a new model was built by using all question items as indicators of method factors and outputting the relevant indicators with absolute fit index: RMR = 0.073 (<0.05), RMSEA = 0.073 (<0.08), GFI = 0.899 (≈0.9), AGFI = 0.869 (≈0.9); value-added fit index: CFI = 0.961 (>0.9), NFI = 0.960 (>0.9), TLI (NNFI) = 0.953 (>0.9), IFI = 0.961 (>0.9), RFI = 0.953 (>0.9), and simplicity fit index: PGFI = 0.693 (>0.5), PNFI = 0.804 (>0.5), PCFI = 0.804 (>0.5). The magnitude of change from the original model is not significant; therefore, there is no serious CMB in this study.




ANALYSIS OF THE RESEARCH PROCESS AND RESULTS


Descriptive Statistical Analysis

The number of male medical students in this study was 6,338 (25.7%), and the number of female students was 18,339 (74.3%). They came from 30 provinces (autonomous regions and municipalities) in China, with 4,507 from Henan, the highest percentage at 18.3%. Shanxi (3,580), Heilongjiang (3,399), and Fujian (3,036) followed closely behind, accounting for over 10% of the total. The number of survey respondents whose parents (or other immediate family members) had experience in setting up businesses was 5,005 or 20.3%.

Descriptive statistical analysis of the scale items is presented in Table 3. The mean value of the five questions on the performance of entrepreneurship education for medical students was >3.6, indicating that medical students are currently more inclined to “relatively agree” with entrepreneurship education performance in higher education.


Table 3. Descriptive statistics.
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The mean scores for the questions related to course, faculty, competition, practice, and policy ranged from 3.254 to 3.615. The highest mean score for entrepreneurship course was “The content of the entrepreneurship course is closely aligned with the cutting-edge trends of the times,” while the lowest mean score was “The content of the entrepreneurship course is closely integrated with your own professional knowledge.” The highest mean item for entrepreneurship faculty was “Teachers with extensive experience in teaching entrepreneurship education,” while the lowest mean item was “Teachers with entrepreneurial experience.” The highest mean item for entrepreneurship competition was “Variety of entrepreneurship competition,” while the lowest mean item was “Entrepreneurship competition projects entered are more likely to be landed.” The highest mean item in entrepreneurship practice was “Entrepreneurship practice with on and off-campus mentors,” while the lowest mean item was “Dedicated off-campus practice base for Entrepreneurship practice.” The highest mean item in entrepreneurship policy was “State tax relief for university students starting their own businesses,” while the lowest mean item was “Free training from the community to guide your business.”



Ridge Regression Analysis

Ridge regression can be calculated using ridge regression technique, a set of macro programs in SPSS. It is appropriate because it can improve the consistency of parameter estimates compared to ordinary linear regression and to obtain more realistic and reliable results for the regression parameters. The K-value needs to be confirmed in conjunction with the ridge trace plot before the ridge regression analysis. The principle of K-value selection is the minimum K-value when the standardized regression coefficient of each independent variable tends to be stable. Gender, digital economy development index, entrepreneurship course, entrepreneurship faculty, entrepreneurship competition, entrepreneurship practice, and entrepreneurship policy were used as independent variables, and entrepreneurship education performance was used as the dependent variable to conduct a ridge regression analysis using SPSS software. A ridge trace plot is shown in Figure 2. When the K-value was 0.99, the standardized regression coefficient of the independent variable tended to be stable at this point. Therefore, the optimum K-value was set at 0.99.
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FIGURE 2. Ridge trace plot.


Once the K-values are determined, they can be entered. The ridge regression model estimates were derived from the software, and the results are presented in Table 4.


Table 4. Results of the ridge regression analysis.
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From Table 4, gender, digital economy development index, entrepreneurship course, entrepreneurship faculty, entrepreneurship competition, entrepreneurship practice, and entrepreneurship policy were used as independent variables, while entrepreneurship education performance was used as the dependent variable for the ridge regression analysis. The K-value was set at 0.99. Notably, the model R-squared value was 0.651, implying that gender, digital economy development index, entrepreneurship course, entrepreneurship faculty, entrepreneurship competition, entrepreneurship practice, and entrepreneurship policy could explain 65.1% of the variation in entrepreneurship education performance. The model passed the F-test (F = 6581.572, p = 0.000 < 0.01).

The standardized coefficient of gender was −0.017 (t = −8.864, p = 0.000 < 0.01), implying gender has a significant negative relationship with entrepreneurship education performance. The standardized coefficient of the digital economy development index was 0.004 (t = 1.987, p = 0.047 < 0.05), implying that the digital economic development index has a significant positive relationship with entrepreneurship education performance. The standardized coefficient for entrepreneurship course was 0.092 (t = 70.655, p = 0.000 < 0.01), implying that entrepreneurship course would have a significant positive impact on entrepreneurship education performance. The standardized coefficient for entrepreneurship faculty was 0.091 (t = 61.624, p = 0.000 < 0.01), implying that entrepreneurship faculty would have a significant positive relationship with entrepreneurship education performance. The standardized coefficient for entrepreneurship competition was 0.106 (t = 79.813, p = 0.000 < 0.01), implying that entrepreneurship competition would have a significant positive influence on entrepreneurship education performance. The standardized coefficient for entrepreneurial practice was 0.165 (t = 119.396, p = 0.000 < 0.01), implying that entrepreneurial practice has a significant positive relationship with entrepreneurship education performance. The standardized coefficient for entrepreneurship policy was 0.256 (t = 158.227, p = 0.000 < 0.01), implying that entrepreneurship policy would have a significant positive influence on entrepreneurship education performance.




DISCUSSION

This research theoretically explored the relationship between gender, digital economy, entrepreneurship course, entrepreneurship faculty, entrepreneurship competition, entrepreneurship practice, entrepreneurship policy, and entrepreneurship education performance, and proposed the EEPMS theoretical model. Based on the data of 24,677 research questionnaires, the relationship between them was studied empirically using ridge regression. This study answers three questions raised at the beginning of the article. That is, there are differences in the entrepreneurship education performance among medical students of different genders; the digital economy impacts on EEPMS; entrepreneurship course, entrepreneurship faculty, entrepreneurship competition, entrepreneurship practice, and entrepreneurship policy drives the EEPMS, and the impact of entrepreneurship policy is the most obvious, followed by entrepreneurship practice and entrepreneurship competition, followed by entrepreneurship course and entrepreneurship faculty.

The gender differences between men and women will lead to differences in their style of doing things, also reflected in the EEPMS. Females are interested in learning more entrepreneurship knowledge and skills. Entrepreneurship education will help females to eliminate entrepreneurship barriers and obtain higher entrepreneurship education performance (Higgins et al., 2018). The results of our research show that the entrepreneurship education performance of female medical students is higher—consistent with the analysis mentioned in the literature review that women are more able to take care of others and their more humane characteristics will give them more advantages of the medical and health care field (Hechavarría et al., 2017; Dickel and Eckardt, 2021). However, in the current entrepreneurship education of medical students, it is rarely carried out by gender. Paying attention to gender differences does not imply gender inequality. Contrarily, it is based on the concept of gender equality to truly realize that both men and women have the right to receive entrepreneurship education. Full consideration should be given to the characteristics of men and women so that they can play to their strengths in specific situations. The purpose and effect of entrepreneurship education are better understood.

We have entered the era of the digital economy. The digital facilities construction, digital technology application, and digital industries development are changing existing economic operations, development methods, and people's production and lifestyles. Digital economy has brought changes to entrepreneurial activities and processes (Srinivasan and Venkatraman, 2018), and reduced entrepreneurship cost (Zhao et al., 2015), which can promote entrepreneurial behavior and results (Mack et al., 2017). However, there is little research on whether digital economy can improve entrepreneurship education performance. This study provides evidence that digital economy has a positive impact on entrepreneurship education performance of medical students. The digital economy era provides a new teaching method and education platform for entrepreneurship, allowing students with limited learning resources to break through the limitations of space and enhance students' enthusiasm for participating in entrepreneurship education through network interaction and virtual entrepreneurial incubation platforms. Entrepreneurship education should also adapt to the various encounters and challenges brought to us by the digital economy era, and make corresponding adjustments to entrepreneurial education to adapt to development.

Entrepreneurship policy is oriented and supportive, which not only leads universities to implement entrepreneurship education properly but also clears the obstacles for college students in entrepreneurship by establishing a mechanism to support entrepreneurship funds, simplifying the business registration process, and a mechanism to transform project technology (Kang and Xiong, 2021). Thus, it improves students' willingness to start a business, makes them more active in entrepreneurship teaching, and improves the quality of entrepreneurship education (Huang et al., 2021).

Theoretical and practical learning are two necessary paths for students' entrepreneurial activity knowledge. The theory is inseparable from practice, and practice is inseparable from theory. On the one hand, Entrepreneurship course provides students with an opportunity to deepen their learning, through which they can master the basic theoretical knowledge and skills to lay a solid foundation for future entrepreneurial practice activities (Foster and Lin, 2003). Then again, students can better understand what they have learned by participating in entrepreneurship competitions and activities (Wen and Chen, 2007; Wang, 2020). As the Chinese proverb goes, “it is better to read 10,000 books than to travel 10,000 miles.” Through practice, students can be better brought into the entrepreneurial scenario so that they can experience the opportunities and challenges in the process of entrepreneurship in advance and enhance their entrepreneurial ability. Entrepreneurship faculty is a transmitter of entrepreneurship education knowledge, and entrepreneurial knowledge, teaching ability, and entrepreneurial experience impact the entrepreneurship education process (Ruskovaara and Pihkala, 2013). Teachers with strong teaching abilities can fully transfer their knowledge to students, and at the same time, they can also combine their entrepreneurial experience to improve the practicality of the knowledge taught in the classroom (Fayolle, 2013). Moreover, teachers who teach by sharing their entrepreneurial experience break through the boring and playful sense of traditional theory, making the entrepreneurship course more vivid and concrete, and ensuring the quality of the entrepreneurship education course (Bechard and Gregoire, 2005).



CONCLUSION

The research in this article provides valuable insights into the EEPMS, supporting hypotheses H1, H2, H3, H4, H5, H6, and H7. Gender has a significant effect on the EEPMS, and the digital economy, entrepreneurship course, entrepreneurship faculty, entrepreneurship competition, entrepreneurship practice, and entrepreneurship policy have a significant positive effect on the EEPMS. The results of the verification of the research hypothesis are presented in Table 5.


Table 5. Research hypothesis.

[image: Table 5]


Implications for Theory

This study makes three theoretical contributions to the research on the driving factors of entrepreneurial education performance of medical students in the digital age.

First, the study initiatively constructed a research model (EEPMS model) that incorporates the effects of gender, digital economy, entrepreneurship course, entrepreneurship faculty, entrepreneurship competition, entrepreneurship practice, and entrepreneurship policy on entrepreneurship education performance of medical students. As the primary force to promote social innovation, medical students have strong learning ability, professional theory, and knowledge, and can transform entrepreneurial ideas into entrepreneurial behavior (Zsuzsoka and Imogen, 2017). Combined with the EEPMS theoretical model, this study explores the multiple factors affecting the entrepreneurship education performance of medical students, further improves the theoretical understanding, and provides some inspiration and reference for follow-up research and practical policies.

Second, the study discusses the EEPMS from a new perspective of digital economy. The advent of digital age and the development of the digital technology has brought profound changes to the whole society, and at the same time, it has also brought many opportunities and challenges to entrepreneurship education (Giones and Brem, 2017; Srinivasan and Venkatraman, 2018). Therefore, it is of great theoretical significance to explore the impact of the digital economy on entrepreneurship education performance of medical students. Construct the theoretical framework of digital economy and entrepreneurship education, combine the digital economy with the EEPMS, closely follow the background of the times, and further enrich the theoretical understanding of the EEPMS in the digital era.

Third, the study innovatively uses new method that ridge regression model to analyze empirically the performance drivers of EEPMS in the digital era with large sample data, which covers 30 provinces (autonomous regions and municipalities directly under the Central Government) in China, and collects 24,677 questionnaires. The ridge regression model is used to analyze empirically the performance drivers of EEPMS in the digital era to obtain a more comprehensive and robust rational understanding.



Implications for Practice

This study puts forward four practical implications for research on the performance drivers of entrepreneurship education for medical students in the digital era.


Create a New Model of “Digital + Entrepreneurship Education of Medical Students” Against the Background of the Digital Economy Era

Big data, artificial intelligence, Internet technology have promoted the continuous transformation of the entrepreneurial mode, which produces great entrepreneurial opportunities and entrepreneurship education reform (Zhao et al., 2015; Srinivasan and Venkatraman, 2018). Especially since COVID-19, the rapid development of online education has accelerated the digital transformation of education, in which digital technology plays an important role (Daniela et al., 2021; Slišāne et al., 2021). In the digital age, knowledge is rich and fast updating, which requires entrepreneurship course to meet the diversified needs of learners (Wu et al., 2019). Digital technology combines with a wide range of resources to create an effective Online learning environment (Kop, 2011), and creates a Massive Open Online Course (MOOC) platform. Learners can learn a variety of entrepreneurship course through MOOC that discuss entrepreneurship issues from different perspectives, provide good entrepreneurship guidance and promote the development of entrepreneurship education (Wu et al., 2019). The Digital is a major trend in the development of the times. With the educational concept of “Digital + Medical Entrepreneurship Education,” we can expand the application model of Digital Medical Education by building online cloud classrooms, virtual practice platforms, cloud service entrepreneurial knowledge databases, and other platforms. It can overcome the limitations of time, space, and funds, improve students' sense of experience in entrepreneurship education, and promote entrepreneurship education performance in colleges and universities. Moreover, medical students' entrepreneurship education is often inseparable from medical experiments. Through the digital immersive platform construction, we can use this platform to transform abstract and complex medical functional experiments into a visible and perceptible practical process, greatly increasing the interest and efficiency, which is helpful for the development and performance improvement of medical entrepreneurship education (Kesner et al., 2018).



Increase Policy Support Efforts to Improve Relevant Institutional Mechanisms Continuously

With the outstanding contribution of entrepreneurship education to national development, an increasing number of universities have made entrepreneurship education a priority area of development and established the corresponding matching to policy systems to improve and develop entrepreneurship education continuously. In the eighties, because of the outbreak of the oil crisis, the British economy fell into a negative growth mode, and faced with many unemployed groups, the British government passed a designated act to strengthen the cooperation between universities and industry and business, and then in 1987, the British government officially launched a project called “Higher Education Entrepreneurship” (Whiteley, 1995). This has helped to clarify and visualize entrepreneurship education and guide the entrepreneurship education implementation in universities. At present, although more and more policies have been formulated and issued, but many countries, especially developing countries, still have problems that entrepreneurship policies are imperfect, inadequate, and insufficient (Yan, 2020). With the high degree specialization of medical, medical students often have a greater demand for financing and finance funds to start their businesses (Douglas and Shepherd, 2002), and that often requires policy to achieve (Audretsch, 2015; Kang and Xiong, 2021). And, government should provide more convenient examination and approval processes and more professional social training.



Strengthen the Concept of “Knowledge-Action Unity” Education and Promote the Organic Integration of Course and Practice

The theory is applied to practice and condensed into a theory in practice, and the two complement each other. Entrepreneurship education course learning and entrepreneurship education practice learning are indispensable (Foster and Lin, 2003; Higgins et al., 2018; Otache et al., 2020). For the cultivation of entrepreneurship education for medical students, we should cultivate the “medical + entrepreneurial” thinking, and let students experience the actual training process of entrepreneurship. Forming a “knowledge-action unity” entrepreneurship education system through equipment support, entrepreneurial incubation base, entrepreneurial competition, project investment, and so on. Thus, to increase the enthusiasm and reality of students to participate in entrepreneurship education and reduce the risk of entrepreneurship in the future. Medical students' entrepreneurship education should integrated into specialty to construct an entrepreneurship education model with characteristics of medical colleges and universities from the aspects of curriculum content, teaching method, faculty, practice, and so on. Besides, it is also very important to build a three-level platform for medical innovation, R&D, and practice platform of “university -college-Laboratory” to enhance the cooperation and contact between schools and companies (Dahlstedt and Hertzberg, 2012). Additionally, it is important to expand industry-university cooperation platforms such as medical science and technology cities and medical health towns outside the school.



View Gender Differences Correctly and Promote Joint Development Among Male and Female Students

Gender differences in entrepreneurship between men and women are undeniable, but men and women also have their advantages in the process of entrepreneurship. Men are more adventurous and more willing to accept adjustable entrepreneurial models. Compared to men, women are more delicate, rigorous, and kind, therefore it is also easier to have a good relationship with team members in a harmonious way. Based on this, we should establish the concept of gender equality, correctly treat the gender differences between male and female students, and give full play to the maximum advantages of each in the process of entrepreneurship education (Zisser et al., 2019).





LIMITATIONS AND FURTHER RESEARCH OPPORTUNITIES

This research explores the digital perspective in exploring the EEPMS, explores the driving factors of EEPMS in the digital age, clarifies each factor's importance, and proposes solutions to improve the EEPMS. However, since research on the digital economy has just started, the literature and data are insufficient, and the specific mechanism research is insufficient. Of course, this also provides a fresh perspective for later research: perhaps it is possible to conduct in-depth research on the digital entrepreneurship of medical students. The driving factors in this paper include entrepreneurship course, entrepreneurship faculty, entrepreneurship competition, entrepreneurship practice and entrepreneurship policy, and the influencing factors of digital economy and gender. There are other factors that may drive the entrepreneurship education performance of medical students, but other factors are not considered in this study due to the availability of research. We aim to be more comprehensive in future studies. Another limitation of this study is that although the data in this article have a large sample size, a wide range of surveys, and a certain degree of representativeness, the data used are cross-sectional data, and heterogeneity cannot be observed. Future research can strengthen the collection of time series tracking data to better understand the EEPMS.
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In order to optimize the resource allocation of the traditional publishing industry in the new media era, it is proposed to integrate the traditional publishing and digital publishing industries to solve the problem of unbalanced resource distribution under dual-track conditions. Professional talents with innovative entrepreneurial ability and psychology in colleges and universities are cultivated to promote the integration and reform process of the publishing industry under the background of new media art. First, the study analyzes the digital reform issues facing the development of the publishing industry in the new media era. Second, in view of the development situation of the publishing industry in the Yangtze River Delta, it is proposed to establish a development model of integrated publishing in the Yangtze River Delta through resource allocation. Then, under the new media art form, the teaching mode of creative and entrepreneurial talents training in art colleges and universities is optimized to cultivate students’ innovative ability and entrepreneurial positive psychology. The research results show that the number of books printed in Shanghai in the Yangtze River Delta is 13,000 types per year, and the number is still rising; however, periodicals and newspapers are affected by the new media industry, and the number of publications is declining. The printing volume has dropped by 50% in 9years; the questionnaire survey results show that 68% of the students are very interested in entrepreneurial activities, but 53% of the students have not carried out entrepreneurial activities at all, indicating that the students’ entrepreneurial ability is insufficient. The results provide a reference for studying the reform direction of the publishing industry and cultivating entrepreneurial talents in the context of new media.

Keywords: new media art, Yangtze River Delta region, reform of the publishing industry, digital transformation, entrepreneurial psychology, innovation capacity


INTRODUCTION

With the continuous development of science and technology, knowledge is refreshed faster and faster, which makes the demand for the timeliness of information become increasing. In this case, the traditional publishing industry encounters heavy pressure due to its long cycle and high cost. The traditional publishing industry uses paper media like newspapers and books as the carrier for information transmission, and this is difficult to timely and effectively transmit and integrate information (Boratyńska, 2019; Fan, 2019; Magadán-Díaz and Rivas-García, 2021). With the development of digital technology, paper media is integrating with digital media, which makes the publishing industry develop to some extent. And media integration also provides an effective information transmission carrier for the publishing industry, meets people’s actual demand for information, and helps the traditional publishing industry develop better in the process of media convergence by various new technologies (Have and Pedersen, 2020). New media, with the electronic media as the basic language of the new art form, is based on digital technology and penetrates all sectors of society. The new media art, produced in the digital process, provides a powerful means of innovation and entrepreneurship for entrepreneurs of related people, changing the way of information dissemination through the integration of information, and improving the reading experience of readers (Girija, 2020). Therefore, the integration of the traditional publishing industry and the digital publishing industry is an irresistible general trend of the information age. And it provides a strong innovation and entrepreneurship environment for entrepreneurs by the optimization of the resource allocation of the traditional publishing and digital publishing industry.

Scholars in China and foreign countries have studied the changes and development of the art industry under the background of digitalization. Çöteli (2019) pointed out that culture reflects all values retained by society. In the era of information, culture has been digitized. The reason is that individuals are presented as digital identities in their life, and this phenomenon is enhanced in the media of digital communication, resulting in significant changes in cultural concepts. Culture in real life is guided by digital culture. Wibisono and Koesrindartoto (2020) studied the competition among publishing companies under technological and social changes and proposed that publishing companies need to develop effective business strategies to enhance their competitiveness and sustainability in the publishing industry. The study found that lowing costs were the most suitable business strategy. And establishing the developed production and distribution mode can increase the profits of publishing enterprises. Wei et al. (2019) studied the mediating effect of remediation skills and entrepreneurship on entrepreneurship education and innovation and used structural equations to analyze the collected data. The results showed that there was a positive correlation between entrepreneurship education and innovation. Political skills and entrepreneurial opportunities mediated the relationship between entrepreneurship education and innovation. Girija (2019) studied the impact of increased digital device users on digital media entrepreneurship in the context of Internet penetration. It was found that in the media environment controlled by enterprises, digital news was vulnerable to commercial and political pressure, while start-ups of new media claimed to take public services as the purpose. In the analysis, it was found that news start-ups relied on the support of enterprise funds and technology, and it was difficult to maintain long-term development without public funds and government support. Wu and Wu (2017) studied the status of entrepreneurship education in the Asia-Pacific region and put forward innovative ideas. This study provides a reference for establishing an entrepreneurship education system from functional, personality, and behavioral perspectives.

Under the form of new media, the development of the traditional publishing industry has been greatly affected. In order to better promote the development of the publishing industry, it is necessary to further promote the digital transformation of the traditional publishing industry. Firstly, the study analyzes the problems encountered in the development of the traditional publishing industry under new media art and the necessity of digital transformation. And in view of the economic characteristics and development requirements of the Yangtze River Delta region, it discusses the establishment of the Yangtze River Delta integrated publishing development model. Secondly, under the new media art form, the opportunities and psychological qualities of art and design students’ entrepreneurship are analyzed, and the innovation ability and entrepreneurial ability of students are improved by optimizing the curriculum system. The innovative point lies in: analyze the development situation of the publishing industry under new media, to judge the possibility of entrepreneurship by students in relevant colleges and universities, and to cultivate students’ entrepreneurial psychology and innovative entrepreneurial abilities by optimizing the college curriculum system. The improvement of college students’ innovation and entrepreneurship ability can better solve the difficult employment situation. Currently, the problem of difficult employment of college students has long been prominent. The reason is that higher education focuses on quantity rather than quality, and China’s economic development emphasizes growth rather than quality. To solve the problem of difficult employment, it is urgent to start from the root, which also coincides with the goal behind China’s emphasis on innovation and entrepreneurship development. The cultivation of innovative and entrepreneurial talents has played a positive role in solving the employment problem of college students.



DEVELOPMENT OF PUBLISHING INDUSTRY AND THE CULTIVATION OF ENTREPRENEURIAL TALENTS UNDER THE NEW MEDIA


Development Direction of the Traditional Publishing Industry Under New Media Art

With the development of the global economy and informationization, China’s publishing industry is experiencing the difficulties of enterprise transformation and digital transformation. The digital transformation of the traditional publishing industry includes the digitalization of the creation, edition, processing, printing, and reproduction (Magadán-Díaz and Rivas-García, 2019; Watson, 2019). As a part of China’s cultural industry, the publishing industry has two attributes of economy and society. Therefore, in the process of integrated development of the publishing industry, it is indispensable to support the resource allocation of the publishing industry, government subjects, and social forces. Promoting traditional publishing and emerging publishing is an effective way to integrate the publishing resources and production factors, which is the economic objective for the integrated development of China’s publishing industry. And in the information age, information, technology and management, and other intellectual production are important production elements, and the publishing industry is changing in the production process and consumer market resources, which have different characteristics in the process of integration, showing a diversified leading development direction in the integration of the publishing industry (Feng and Chen, 2020; Magadán-Díaz and Rivas-García, 2020a).

At present, China is accelerating the development of cultural industry and optimizing the industrial layout, forming an intensive, professional, and large-scale cultural industry development trend (Magadán-Díaz and Rivas-García, 2020b). The use of Internet technology makes new media technology an important tool for information dissemination in social culture. New media have an important impact on the channels of economic and cultural communication. More and more college students begin to use new media to establish their entrepreneurial platforms. And the entrepreneurship education of art students has become an important factor in the continuation and development of the cultural industry. The traditional publishing industry and digital publishing occupy content resources, editing resources, market resources, and policy resources in the market. Traditional publishing usually takes up content resources, editing resources, and policy resources, while digital publishing occupies technical resources and channel resources (Ritter and Pedersen, 2020). The integration development of traditional publishing and digital publishing is a resource allocation optimization process under the dual-track effect, and conflicts may occur due to uneven resource allocation in the integration process.

The integrated development of the traditional publishing industry and digital publishing industry is the requirement of the information age. The state issues a series of preferential policies and support measures for the development of the publishing industry, which provides a strong guarantee for the integrated development of the publishing industry. In the process of integration, entrepreneurs can compete for publishing resources through science and technology and publishing houses, the core of information communication in the traditional era. The traditional publishing industry processes the production and management of industrial content. In the new media era, content service and operation are more important. The result of the integration of publications can make the boundary of the two more clear and the distribution of publishing resources balanced (Toscher, 2019). The digital transformation of China’s traditional publishing industry can be divided into two stages: (1) Technology providers are dominant while content providers are passive; (2) content providers strive for dominance and technology providers occupy the market. In the future, the two will complement each other’s advantages, realize benefit-sharing, and jointly seek stable development.

The publishing industry is affected by industrial policies of regional economic development and culture, and it has obvious regional characteristics. The Yangtze River Delta region is in the leading position in China’s economic development, which makes its regional publishing industry have more development opportunities. However, there are also the following obvious defects (Sandberg et al., 2020). Under the new media, the Yangtze River Delta region tries to build a development model of integrated publishing in the Yangtze River Delta and jointly promote the open cooperation and reciprocal linkage of the publishing industry in the Yangtze River Delta. Yangtze River Delta region has a profound cultural heritage, and superior natural conditions and geographical environment, becoming an important base for the development of the modern cultural industry. Shanghai, as the economic leader in the Yangtze River Delta region, is the center of China’s publishing industry. Therefore, the publishing industry in the Yangtze River Delta is at the forefront of the country in terms of physical reform and technical personnel reserve. Meanwhile, it can promote the development of the publishing industry in Jiangsu, Zhejiang, and Huizhou (Toscher et al., 2020). At present, the Yangtze River Delta region has become a national publishing industry base with complete publishing categories, diverse varieties, and advanced technology. The development model of three provinces and one city effectively integrates the publishing industry resources in the Yangtze River Delta region, so that the region has a sound production factor of the publishing industry, fully meets the needs of regional integration development, and lays the foundation for building an integrated publishing development market in the Yangtze River Delta (Augustyn, 2020).



Development Mode of the New Media Art Publishing Industry in Yangtze River Delta Under Resource Allocation

Due to the low degree of integration of the publishing industry in the Yangtze River Delta and the lack of corresponding coordination measures, the homogenization of the publishing industry is serious, the competitiveness in the industry is not strong, and there appear market segmentation and malicious competition. And the Yangtze River Delta region lacks complementary resources of the publishing industry, resulting in a small cooperation space, difficulties in establishing a win-win model of a large-scale business, and the phenomenon that the publishing industry market is occupied by digital publishing (Irfanullah, 2021). In addition, the publishing groups in the region are doing their own business, and their information docking is poor and unable to exchange information in the short term. And due to regional policy constraints, foreign currency cannot invest in the Yangtze River Delta region. In this case, the market share is losing with the impact of digital publishing, which harms the sustainable development of the publishing industry in the Yangtze River Delta. With the continuous development of new media, the traditional publishing industry in the Yangtze River Delta needs to integrate resources and media, adapt to the needs of the development of the times, and enhance their development strength (Cele and Wale, 2020).

In the traditional publishing industry, newspapers and books are paper media, and they are impossible to integrate information timely and effectively. Therefore, in the process of digital development, the information carrier of the publishing industry should be changed not only through the text, but also the audio and video to realize information integration so that the information can be carried by more people to meet people’s needs for information. At the same time, in the process of the integration of the new media and the publishing industry, it needs to innovate relevant technologies to help the traditional publishing industry develop and improve its services. In the context of new media art, the publishing industry is also constantly innovating. The information can be integrated by using images, videos, and audio to change the reading and communication mode of traditional publishing journals and adapt to the rapid economic development of society and people’s demand for information, with the core content of the publishing industry unchanged.

In the market economy, production factors are used not only in various production links but also in the circulation and exchange, and they have distribution abilities, which make other owners use their production factors to maximize the allocation of production factors. Therefore, the market economic system is an economic system in which production factors participate in the production, circulation, and distribution processes. Under China’s dual-track economic system, resource allocation is unbalanced. Thus, the publishing industry must be integrated to adapt to the production economy and alleviate regional cultural conflicts. In the context of informatization, innovative technologies play important roles in the integration process and ensure the innovative development of the publishing industry (Fang et al., 2019). Under the support of the current national policy, they provide an economic and political basis for the integrated development of the publishing industry. The technological revolution of new science and technology has brought great market technical support for the innovation and rise of the publishing industry. The integrated development of the publishing industry is gradually in progress.



Influence of New Media Art on Entrepreneurs’ Psychology and Cultivation of Innovation Ability

The new media art refers to the works created by using digital art, computer graphics, network art, sound art, 3D printing, and virtual art, and other new media technologies. Compared with the old visual arts such as traditional painting and sculpture, the cultural objects and social art produced by the new media art have more obvious important characteristics of contemporary art (Ferreira et al., 2020; Hwang et al., 2020). The development of the new media transforms human thoughts into the digital era. Digital information exchange and online social networking become an important part of people’s lives. Under the guidance of digitalization, public space collapses, and people have formed a specific community. In the process of this digital revolution, the structure of the group replaces the existing rights and ruling relations, and the formed group becomes a digital group, which shows different characteristics and group structure from the general public (Wei et al., 2020). The digital group is composed of the individual, but its characteristics cannot be traced back to the individual, so the digital group does not have a soul and thought. The publishing industry is creative. Under the impact of new media art, publishing content becomes an important foundation for victory. The innovation of content, technology, and form is the basis for promoting the development of the publishing industry (Cai et al., 2019).

The integration of the traditional publishing industry and the digital publishing industry under the new media environment has higher requirements for the cultivation of innovative and entrepreneurial teaching of college students majoring in art design. Colleges and universities not only need to teach students to master the corresponding professional skills, but also need to cultivate students’ innovative ability, entrepreneurial practice ability, and entrepreneurial psychology (Sirén et al., 2020). Entrepreneurship education in colleges and universities needs to cultivate innovative talents and pays attention to the cultivation of entrepreneurs’ innovation and entrepreneurial ability. With more research on entrepreneurship education, entrepreneurial psychology has gradually become the focus of the research on the quality of entrepreneurial isolation. The entrepreneurial cognition theory believes that in the process of entrepreneurship, entrepreneurs will evaluate entrepreneurial opportunities and carry out a series of risk-taking activities and make certain considerations and decisions (Genc et al., 2019). College students’ entrepreneurial psychological quality is a stable psychological characteristic of innovation generated by the interaction of environment and education, and continuous performance in the entrepreneurial process.

Therefore, students’ entrepreneurial psychological quality should be cultivated through the integration of personal, family, school, and social factors. The development of the new media art environment provides a powerful development platform for the innovation and entrepreneurship of the students majoring in art design, enriches their entrepreneurial means, and offers them a powerful entrepreneurial channel (Lang and Liu, 2019). Higher education in colleges and universities makes important contributions to the development of Chinese society. With the requirements of the transformation and development of colleges and universities, the idea of running colleges and universities shifts to serving the local economy and cultivating applied technical talents. It is imperative to cultivate professional talents for editing and publishing in the publishing industry. The reasons include the decoupling of talent training in colleges and universities from the actual market demand, the single talent training mode, and the requirements of the digital transformation of the publishing industry (Wu et al., 2019). The traditional teaching mode and teaching method of entrepreneurship in colleges and universities are fixed, which is difficult to adapt to the development of new media art. Therefore, it is necessary to reform and innovate on the basis of the curriculum of art colleges and universities. The optimization of courses, the reform of teaching methods, and the application of innovative technologies in professional art colleges can improve the learning and entrepreneurial ability of students majoring in art design (Deng et al., 2021; Liu and Chen, 2021).

The traditional teaching mode in art colleges and universities is mainly based on knowledge imparting. Therefore, it is proposed to take the basic knowledge of other disciplines as an auxiliary, carry out cross-compound teaching, integrate more innovative knowledge into the curriculum of art students, and broaden students’ horizons and artistic ideas, improving the innovation ability of art students. Under the new media art, the course should combine Internet technology to change the traditional single classroom teaching mode and introduce network course teaching as a supplement to the course. While knowledge is imparted, a student learning group should be established, and it should have students from different majors. The teacher makes the members of the group discuss and analyze problems through step-by-step research, enriches the students’ perspective on problem analysis, and improves their organizational ability and discussion ability (Wu and Chen, 2021). Figure 1 presents the relationship between students’ entrepreneurship and college entrepreneurship teaching under the new media art.

[image: Figure 1]

FIGURE 1. The relationship between students’ entrepreneurship and college teaching under the new media.




Questionnaire Design and Data Statistics

Under the new media art, the psychological states of college students majoring in art design need to be deeply studied and analyzed, and the study is carried out from two aspects of entrepreneurial interest and entrepreneurial activities to help students establish positive entrepreneurial psychological quality and enhance their innovative ability and entrepreneurial ability. In this study, college students from four full-time undergraduate colleges and universities in Shanghai are selected as the subjects. Three hundred and fifty students from grade one to grade four are selected to distribute the “questionnaire on the status quo of students’ entrepreneurial psychological states under the new media art.” The questionnaire is mainly divided into two parts: The first part is the basic information of college students’ entrepreneurship, including grade, gender, school, and specialty; the second part is the statistics of students’ entrepreneurial interest. Then, the Likert five scale is used as a measuring tool to calculate the score of the subject’s cognitive feelings quantitatively. The variables are mainly domestic and foreign relevant literature or the research questionnaire, and the relevant variables in the study are revised and improved by experts in the relevant research field. A total of 321 valid questionnaires are collected in the research process, and the recovery rate is 91.71%, which meets the requirements of data analysis.

SPSS 25.0 is used for statistical analysis of the collected questionnaire data, and confirmatory factor analysis is used to test the structural validity. And AVE (average variance extracted) method is used to test the difference validity, and Cronbach’s α coefficient is used to test the reliability of the scale. The distribution and recovery of questionnaires meet the needs of scientific research. To test the structural validity of the scale used, it is necessary to test the Kaiser-Meyer-Olkin (KMO) value. The KMO value of this scale is 0.967, and the KMO values of the other two potential variables are all above 0.7, indicating that the scale of this study has a good test effect and is suitable for factor analysis. The AVE method is used to analyze the discriminant validity of the scale. The calculation shows that the AVE values of each dimension of the scale are greater than the correlation coefficients between each dimension, so the scale used in this study has discriminant validity between each dimension. Cronbach’s α coefficient is used to process the collected data, and the reliability test of the total scale and the dimensions of the scale is carried out. The α coefficient of the overall dimensions is greater than the standard 0.7, indicating that the scale used has high internal consistency, good stability, and good overall reliability, which can meet the needs of scientific research.




STATISTICAL DATA ANALYSIS


Analysis of Shanghai Publishing Industry

Shanghai, the economic center of the Yangtze River Delta, is selected as the research object to study the development of the publishing industry in the Yangtze River Delta. After the data of the Shanghai Statistical Yearbook are collected, the changes in the number of books, periodicals, and newspapers in Shanghai in recent years are explored, and the status of the publishing industry in the Yangtze River Delta is speculated. The published data of books, periodicals, and newspapers from 2010 to 2019 are obtained, and the types of books, periodicals, and newspapers in Shanghai in 2019 are statistically analyzed (Figures 2–4).
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FIGURE 2. Number of books published in Shanghai. (A) Number of books published in Shanghai in 2010. (B) Types of books published in Shanghai in 2019.
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FIGURE 3. Number of journals published in Shanghai. (A) Number of Shanghai journals published in 2010. (B) Types of Shanghai journals published in 2019.
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FIGURE 4. Number of Shanghai newspapers published. (A) Number of Shanghai newspapers published in 2010. (B) Types of Shanghai newspapers published in 2019.


Figure 2 shows that the number of the types of book publishing in Shanghai increase from 2010 to 2019, with about 13,000 new books published each year, and the total printing number increases year by year, indicating that the book marketers in Shanghai have great development potential. Among the books published in Shanghai in 2019, the number of books of social science, humanities, and textbooks is the largest, indicating that the residents in Shanghai have a large demand for humanistic books. Primary and secondary schools and various colleges and universities also have obvious needs for book publishing.

Figure 3 shows that the types of journals published in Shanghai remain unchanged, about 630. However, the average number of printed copies per period decreases year by year. The total number of printed copies and the total number of printed copies decreased sharply after 2012. In 2019, the total number of printed copies is 74 million and the total number of printed copies is 387 million. Among the journals published in Shanghai in 2019, the number of journals printed in philosophy and social science is the largest, which is 1.453 million, and the number of journals printed in natural science and technology is the largest, which is 354. Therefore, the overall demand for journals in Shanghai is declining year by year, and the competition in the journal market is more intense.

Figure 4 shows that the number of newspapers published in Shanghai begins to decline rapidly after 2011, and the types of newspapers remained unchanged. The average number per issue in 2019 decreases by nearly 50% compared with 2010. Newspaper is mainly divided into comprehensive newspapers and professional newspapers, and the total number of comprehensive newspapers is far more than that of professional newspapers.

In general, the Shanghai book publishing market still has great development potential, with humanities books and textbooks as the main publications. The demand for journals and newspapers is declining year by year, and the overall number of printing is also declining. The reason may be that under the development of new media, people can quickly obtain relevant information through the Internet, which greatly facilitates people’s access to information. The time and economic cost of obtaining information from journals are higher, and they have some disadvantages compared with digital publishing books.



Result Analysis of the Questionnaire Survey

To study the interest and psychology of the students’ majoring in art design under the new media art, a statistical analysis of the questionnaire survey is made, and the students’ entrepreneurial interest and entrepreneurship are analyzed. The results are shown in Figures 5, 6.
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FIGURE 5. Basic information of the research object. (A) Gender ratio. (B) Grade distribution. (C) Family situation.
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FIGURE 6. Statistics of the students’ entrepreneurship. (A) Statistics of their entrepreneurship interest. (B) Statistics of their entrepreneurship.


Figure 5 shows that the proportion of girls is 55.2% and that of boys is 44.8%. The grades of students are freshmen, sophomores, and seniors, among whom freshmen and seniors have the largest number of subjects, which are 31.2 and 34.2%, respectively. 51% of the subjects are from urban areas and 49% from rural areas, and the proportion is the same. The results of the questionnaire show that the number of boys and girls in cities is the same as that in rural areas, and the number of freshmen and seniors pay more attention to entrepreneurship. The reason may be that students who just enter universities or will graduate are more concerned with their future development, so they also pay more attention to entrepreneurship.

Figure 6 shows that 68% of the students are very interested in entrepreneurship, 28% are not enthusiastic about entrepreneurship, and 4% are completely not interested in entrepreneurship. The statistical analysis of students’ entrepreneurship shows that 53% of students have not carried out entrepreneurship activities at all, and 19% are carrying out entrepreneurship activities. This shows that students have good enthusiasm for entrepreneurship in the new media environment, but most students have not carried out entrepreneurial activities due to the influence of their entrepreneurial ability and policies.

In the new media environment, the development of the publishing industry in Shanghai is limited. The development of digital media affects the number of journals and newspapers published. Therefore, the publishing industry is required to carry out digital reform and enhance the competitiveness of journals and newspapers in the region through the integration of traditional publishing and digital publishing. Shanghai, as the economic center of the Yangtze River Delta region, the development of Shanghai’s publishing industry also directly affects the process of regional publishing industry integration. Therefore, it can be speculated that the development of the publishing industry in the Yangtze River Delta region is also facing similar problems. Under this circumstance, it is required to reform the publishing industry in the region and enhance the competitiveness of the industry through innovative ways, Therefore, in view of this problem, art colleges and universities should optimize the curriculum structure and teaching mode of entrepreneurship education, cultivate students’ ability of innovation and entrepreneurship, enhance students’ entrepreneurial ability in the new media environment, adapting to the needs of social and economic development, and publishing industry reform and achieving successful entrepreneurship.




CONCLUSION

The study aims to explore the development status and reform direction of the publishing industry under the development of new media and to provide strong talent support for the development of the industry. The study discusses the development status of the publishing industry in Shanghai, the economic center of the Yangtze River Delta region, and analyzes the problems existing in the development. First of all, it is proposed to improve the development and competitiveness of the publishing industry in the region through resource allocation. Second, use questionnaire surveys to collect the entrepreneurial willingness and activity status of students in art colleges and universities, and study students’ entrepreneurial psychology and entrepreneurial ability. The results reveal that Shanghai’s books, periodicals, and newspapers are the main publishing areas, among which books have good development potential, but the development of the new media industry has had a serious impact on the development of periodicals and newspapers, so the publishing industry is required to reform. The students in this area have a strong interest in entrepreneurship, but due to their own lack of innovation and entrepreneurship capabilities, most students have not carried out entrepreneurial activities. Therefore, it is necessary for students to have a positive entrepreneurial psychology to optimize the teaching model and enhance the innovation and entrepreneurship ability of students in relevant schools.

However, there are still some shortcomings. It has not conducted a field investigation on the development status of publishing industry in the Yangtze River Delta region and cannot accurately reflect the current research status. Concentrated in a certain area, it does not reflect the situation of student entrepreneurship in most areas. Therefore, in the follow-up research, field research will be carried out, and the questionnaire will be designed in more detail to effectively reflect the current situation of the publishing industry in the Yangtze River Delta region and the actual situation of student entrepreneurship and expand the sample of the research area. The study provides a reference for studying the entrepreneurial situation and publishing industry status of art and design college students in the Yangtze River Delta.
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A new venture barely makes a profit in its initial stage, and its success depends on innovation. Innovation is related to the work environment, and the innovation behavior of employees is of great significance to the performance improvement of new venture. Based on the previous research, in this study, hypotheses on the correlation between work environment, employee innovation behavior, and corporate performance are put forward first. Then, with team cooperation, organizational incentive, leadership support, sufficient resources, and work pressure as the factors of the work environment, the bosses, middle and senior managers involved in entrepreneurship, and the main members of the entrepreneurial team of 202 newly established enterprises in developed regions are surveyed online or in scene. Multivariate hierarchical regression analysis is performed to analyze the data collected from the questionnaire. The results show that the effective recovery rate of the questionnaire is 86.4%; the number of traditional enterprises is 108 (53.47%), and that of R&D enterprises is 68 (33.66%); teamwork, leadership support, and work pressure are all correlated with employees’ innovative behavior (P < 0.05), while organizational motivation and sufficient resources are not correlated with employees’ innovative behavior (P > 0.05); employee innovation behavior is positively correlated with enterprise performance (β = 0.375, P ≤ 0.01); the working environment and employee innovation behavior promote enterprise performance (β = 0.433, P ≤ 0.01); and the working environment affects the relationship between employee innovation behavior and enterprise performance (β = 0.399, P ≤ 0.05). The study theoretically enriches the research on the relationship between innovation behavior, work environment, and enterprise performance of new ventures. In practice, it is suggested that start-up enterprises provide good working environment for employees and attach importance to innovation activities at the individual level of employees, which provides useful guidance and reference for the development of Chinese start-up enterprises.

Keywords: personality psychology, new venture, work environment, innovation behavior, corporate performance, teamwork, organizational encouragement, work pressure


INTRODUCTION

Usually, personality psychology is used to study individual behavior patterns. It can predict the impact of the composition characteristics, formation methods, and influencing factors of individuals or groups on human behavior (Southward and Cheavens, 2020). Innovation and entrepreneurship are the main forces driving social and economic development, and the success of an enterprise depends on innovation. Innovation behavior is a synthesis of all behaviors taken by individuals in the generation, practice, promotion, and application of new ideas. As the source of innovation ideas, employees are also the implementers of innovation activities (Zhang and Su, 2020). Innovation behavior of employees can not only improve their own work efficiency, but also promote the company’s development (Li C. et al., 2020). Studies have pointed out that employee innovation has a significant impact on corporate innovation (Hameed et al., 2021). It is believed that the individual’s sense of innovation determines the creativity of the entire organization (Bishwas and Kumar, 2015). Therefore, the innovation behavior of employees will determine the reform of the enterprise’s products and services. However, most of the research on creativity is focused on college students, and there are few studies on enterprise innovation.

Employee innovation behavior is related to the employee creativity. Creativity in organizations is different from other ideas and things, and it will affect the long-term or short-term behavior (Wallace et al., 2016). Employee creativity refers to the creation of novel and potentially valuable things or ideas, including new products, services, manufacturing methods, and management processes, which can promote the survival, innovation, and growth of enterprises in the fierce competition (Odoardi et al., 2019). Innovation in the traditional sense mainly focuses on human factors, and it is believed that innovation is determined by people’s innovation quality, although later studies have found that factors such as creative background, personality traits, and working mode also affect innovation behavior (Hu and Zhao, 2016). At the same time, some studies have pointed out that the factors promoting innovation mainly include: freedom, encouragement, challenge, identity and feedback, sufficient time, sufficient resources, appropriate pressure, good project, and positive organizational characteristics; and that factors that hinder creativity mainly include: constraints, insufficient resources, lack of time pressure, inappropriate evaluation, lack of organization and enthusiasm, bad projects, negative organizational characteristics, and over-emphasis on competitive status (Khan and Khan, 2019). Subsequent studies have found that factors such as creative background, personality and working style have a certain impact on individual’s innovativeness (Li et al., 2017), but there are still some limitations.

Working environment refers to the surrounding conditions that have an impact on manufacturing process and product quality. Agricultural enterprises refer to the integrated services of production, processing, storage, sales, production and sales. They are engaged in the design of agricultural commodities, with high commodity rate and independent operation (Shevchenko et al., 2019). They are economic entities concerning agricultural production, agricultural products processing, and agricultural production services. They mainly provide pre-production, in-production and post-production services for agricultural production, including processing enterprises, enterprises directly engaged in animal husbandry and fishery production with agricultural products as raw materials, indirect and agriculture-related enterprises and agricultural intermediary, agricultural information and agricultural science and technology enterprises. The special functions of agriculture-related enterprises are mainly reflected in: (1) providing the most basic material materials for the society; (2) producing a variety of agricultural and sideline products and processed products for production and processing; (3) protecting the natural ecological environment system; and (4) improving the organizational degree of farmers. With the globalization of economy and information, the competition among enterprises is becoming more and more fierce, and the competitiveness of enterprises increasingly depends on their innovation ability (Kitouni et al., 2018). In a changing environment, enterprise innovation is not only to adapt to the environment, but also inevitably affected by the working environment (Yang et al., 2016). Researchers have pointed out that the work environment is a dynamic process, mainly involving team cooperation, leadership support, working atmosphere, and resource allocation, which are all related to the creativity of enterprises (Chen, 2019). Some researchers conducted research on the relationship between superiors and subordinates, organizational goals, work structure, organizational structure, colleague relationship, autonomy, management support, internal conflict, performance standards, and communication frequency, among which the organizational atmosphere scale is the most influential (Riyanto et al., 2017). Morrell et al. (2019) proposed to measure innovation, team building, planning responsibility, and inertia tendency. Saidi et al. (2019) put forward a table of work environment, which mainly includes encouragement, independence, resources, pressure, and organizational obstacles.

In recent years, with the continuous development of e-commerce, new ventures spring up like mushrooms. However, the average life span of domestic small and medium enterprises (SMEs) is only 3–5 years, which is not optimistic (Jantz, 2015). New venture refers to the enterprise that is still in the development stage and has not been mature. Studies have found that an enterprise going through the first 6 years can basically survive, and thus the first 6 years are used as the boundary line (Deligianni et al., 2017). Some scholars hold that 7 years are used as the boundary line because most new ventures can achieve stable profitability after 7 years (Gegenhuber and Dobusch, 2016). There is also an idea that all companies established for less than 8 years should be divided into the category of new venture (Ter Wal et al., 2016).

The enterprise performance is a quantitative indicator to evaluate the operation of an enterprise. Generally, performance evaluation involves financial performance and growth performance (Pouvaret et al., 2020). Financial indicator alone can’t comprehensively measure the performance of new ventures, because new venture rarely makes a profit in the initial stage thanks to fierce market competition (Qian et al., 2018). Therefore, some scholars suggest that growth indicators be incorporated to evaluate the performance of new ventures. Financial indicators are objective but confidential (Haghshenas et al., 2021), and thus subjective evaluation methods are currently used (Khoshnevis and Teirlinck, 2017). Nevertheless, the current research still has the following shortcomings. It still remains unclear whether organizational encouragement, superior support, teamwork, adequate resources, and work stress will affect the innovation behavior of employees, especially under the increasingly fierce competitive environment. Additionally, the correlation between work environment and innovation behavior with corporate performance remains to be explored (Feng and Chen, 2020).


Research Model and Research Hypothesis

The individual’s innovation behavior is affected personal knowledge, intentions, ability, and the environment affects, alone or in combination. Lee et al. (2020) studied the impact of work environment on the corporate rent based on Amabile’s creativity theory, and found that work environment is associated with corporate rents. Taohid et al. (2021) proposed six mutually independent working environment dimensions: attention to detail, innovation ability, work independently, dealing with unfriendly people, social skills, and competition. Merga and Fufa (2019) believed that faced with the need for strict compliance and implementation, the employee is easy to feel greater pressure, reducing his/her intrinsic motivation of innovation. The theoretical innovation part of Nayak et al. (2011) focused on work motivation, and later included social environment, pointing out that environmental factors had an impact on work motivation. This innovation theory is at the individual level, leading to organizational creativity and innovation component theory (components of organizational creativity and innovation). The basic components of organizational creativity and innovation theory are the factors that influence individual creativity in the work environment, and the output of individuals or teams is the basis of organizational innovation (Micheli et al., 2019; Deng et al., 2021). The cultivation of creativity requires a free and open environment, and whether the organization or school environment of invention can prove this (Hu et al., 2018). Taking Amabile creativity theory as the basis, some researchers analyzed the work environment characteristics of comprehensive agricultural enterprises to charge rent. It was found that, these enterprises can establish the rent (the company’s overall performance was expected to surpass the past and its competitors, and its sales were expected to be more than the competitors). During the work, supervisors supported and encouraged creative problem-solving, and provided adequate resources to support employees’ work (Karjaluoto et al., 2019). Based on the above research, this study took organizational encouragement, leadership support, teamwork, sufficient resources, and work pressure as independent variables of the work environment.

In recent years, with the continuous development of economy and the constant change of customer demand, the competition among enterprises is becoming fiercer. The innovation output of employees directly affects the overall innovation performance of enterprises (Udriyah et al., 2019). The innovation theory believes that technological innovation has great influence on enterprise success and enterprise performance. For an enterprise, the technological innovation should make a positive contribution to its performance. Some researchers studied the correlation between innovation behavior and innovation performance of 213 industrial enterprises. The results showed that the innovation performance was closely associated with the innovation capacity; research and development ability, learning ability, and technical innovation behavior can increase the innovation performance continues, while production capacity, organization ability, resource allocation, and strategic planning ability had little effect on innovation performance (Fernando et al., 2019). Based on current research, this study takes organizational encouragement, leadership support, team cooperation, sufficient resources, and work stress as independent variables of the work environment (Merga and Fufa, 2019). The work environment factors related to innovation mainly include organizational encouragement, superior support, teamwork, adequate resources, and work stress. In theory, the innovation output of enterprise employees directly affects the overall innovation performance of the enterprise. The social cognitive theory and organizational culture theory say that the work environment will have a certain impact on individual behavior. Some researchers believe that if employees of a company can perceive that the company attaches great importance to innovation, they will make great efforts to innovate at work to promote the overall innovation of the company (Haseeb et al., 2019). Above, a theoretical model is established, as shown in Figure 1.
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FIGURE 1. The theory model in the study.


The factors affecting the creativity are complicated. Kim and Choi (2017) pointed out that, creativity is significantly correlated with individual independent creativity and the complexity of research tasks. At the same time, studies have pointed out that, there is a significant correlation between employee enthusiasm and team creativity (Pitafi et al., 2020). The introduction of new ideas and the inclusion of new technologies have a positive effect on the development of a new venture. Based on previous studies, the following hypotheses are put forward.

H1: Employee innovation behavior is significantly correlated with organizational encouragement, superior support, teamwork, adequate resources, and work stress in the category of work environment;

H2: Employee innovation behavior positively affects corporate performance;

H3: Work environment has a significant correlation with corporate performance;

H4: Work environment and employee innovation behavior promote corporate performance;

H5: Work environment promotes the relationship between employee innovation behavior and corporate performance.



Research Design

In this study, new ventures are used as the research subjects, which were established in the last 8 years. The questionnaire survey method is used to collect the required data. SPSS20.0 is used to process the data, and the scales used mainly include: personal basic information, work environment scale and innovation behavior scale. At the same time, this study measures the performance of new ventures from the two aspects of profit performance and growth performance, referring to the relevant content of the scale evaluating the working environment of enterprises in the study of Gasparino and Guirardello (2017), and some modification are made by using “+” to indicate a positive factor that stimulates innovation behavior, and “−” to indicate a negative that hinders innovation behavior factor. The main content of the scale includes: (I) Encouraging innovation: The support of the organization, supervisor, and team; (II) Organizational incentives: Employees are given commendations and rewards for innovation; (III) Autonomy or freedom: A high degree of autonomy of individuals is conducive to innovation; (IV) Resources: The reasonable allocation of resources will have a certain impact on innovation behavior; and (V) Work stress: Involving challenging work and workload pressure (Wu and Song, 2019). The scale factors into internal consistency, test-retest reliability, convergence validity, and discriminative validity. It involves 22 questions, concerning “encourage” and “superior support,” “team,” “resources,” and “work stress.”

Performance is qualitatively evaluated using “good,” “fair,” and “poor,” referring to the research of Haseeb (2019), as shown in Table 1. The 5-point scoring is adopted. A score greater than 4 is considered good; a score between 3 and 4 points, is considered fair, and a score ≤3 is considered poor.


TABLE 1. Corporate performance scale.
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The employee innovation behavior is evaluated referring to the scale formulated by Qi (2019), and profitability performance and growth performance are mainly included. There is a total of 12 measurement items, and the Cronbach’s value is 0.812, as shown in Table 2.


TABLE 2. Measurement indicators of innovation behavior.
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The Questionnaire Survey

Whether questionnaire survey is used correctly, reliability, and research value are very important. Therefore, questionnaire should be issued after pre-examination preparation (pretest). The first formal pre-examination of sample feature selection was carried out from January 5, 2017 to December 20, 2018, and three agriculture-related enterprises were selected as the subjects of pre-examination, to verify the reliability and validity of the questionnaire. There was a total of 50 questionnaires, of which 1 was damaged or deleted by the interviewees in the process of filling in the questionnaire. A total of 49 valid questionnaires were collected with an effective recovery rate of 98%. After factor analysis, the items whose reliability coefficient was less than 0.6 were deleted, and the Cronbach’s α values of the other factors were all above 0.8, so they were all retained. The Cronbach’s α value of the last factor also reached 0.7, so it was also retained, as shown in Table 3.


TABLE 3. Details of the questionnaire.
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The questionnaires in this study were mainly distributed to new ventures in Zhejiang, Anhui, Shanghai, Hangzhou, Beijing, Shenzhen, and other cities. The subjects of the questionnaire survey were mainly the bosses, middle and senior managers, and the main members of the entrepreneurial team in new ventures. Both online surveys and on-site surveys were performed. On-site surveys selected places where new ventures are more concentrated, such as technology incubators, college student entrepreneurship parks, and creative design parks. The questionnaires were issued online through professional websites. All the personnel who issued the questionnaire were trained in advance. After data analysis, the regions to be investigated is determined. Then, relevant companies that meet the requirements are selected based on the local public company directory. Next, the personnel inform the companies of their investigation intentions through emails and telephones, and asks whether the companies are willing to participate in this survey. Finally, the questionnaires are distributed online and on-site.

A total of 684 questionnaires were issued this time, 619 questionnaires were recovered, and 591 questionnaires were effectively recovered, with an effective recovery rate of 86.4%. A total of 202 companies were involved.



Statistical Analysis

In this study, statistical product and service solutions (SPSS) is used as the data analysis tool, and all data are from the feedback data of the questionnaire. Internal consistency is an indicator to measure the correlation between a variable and other variable. It is generally expressed by the internal consistency coefficient (Cronbach’s α). A larger Cronbach’s value indicates higher reliability. Cronbach’s α value greater than 0.7 is generally considered as high reliability (Wu Y. et al., 2020). Pearson correlation analysis is used to explore the relationship between working environment, employee innovation behavior, and enterprise performance. Kaiser-Meyer-Olkin (KMO) and Bartlett’s sphericity test are used for validity analysis, and the critical value of KMO is 0.5 (Rogoza et al., 2018).



Individual Basic Characteristics

There are 591 valid samples in this study. Of them, 384 are males (64.97%) and 207 are females (35.03%). The proportion of males is significantly higher than that of females (Figure 2A). There are 302 between 31 and 40 years old (51.10%), and 20 over 50 years old (3.38%) (Figure 2B). The number of people with working experience of 1–3 years is 248 (41.96%), and the number of people with working experience of 5–8 years is 54 (9.14%) (Figure 2C). Of 591 surveyed subjects, the number of people with a bachelor’s degree is 301 (50.93%), followed by a college degree 144 (24.37%), and a master’s degree 97 (16.41%), and there are only 49 (8.29%) with a doctoral degree (Figure 2D).
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FIGURE 2. Basic characteristics of individuals. (A) Sex ratio; (B) Age distribution; (C) Seniority distribution; (D) Educational background.




Basic Characteristics of the Enterprise

As shown in Figure 3A, there are 56 sole proprietorship enterprises, accounting for 27.72%; there are 67 partnership enterprises, accounting for 33.17%; and there are 79 corporate enterprises, accounting for 39.11%. There are 108 traditional enterprises, accounting for 53.47%; and there are 94 high-tech enterprises, accounting for 46.53% (Figure 3B).
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FIGURE 3. Type and nature of enterprises. (A) Type of enterprise; (B) Nature of enterprise.


According to the business statistics of enterprises, there are 68 R&D enterprises, accounting for 33.66%, followed by production enterprises, accounting for 25.25%. There are 38 processing enterprises, accounting for 18.81%. The number of the service and sales enterprises is 29 and 16, respectively, accounting for 14.36 and 7.92% (Figure 4A). As for the number of employees (Figure 4B), there are 35 companies with a number of employees between 200 and 300, accounting for the highest 10.33%; there are 28 companies with between 100 and 200 employees, accounting for 13.89%; there are seven companies with more than 1,000 employees, accounting for 3.47%, and there are five companies with less than 20 employees, accounting for 2.48%.
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FIGURE 4. The belonging industry and number of employees. (A) The belonging industry; (B) Employee distribution.




Validity Analysis

Table 4 shows the factor loading values between work environment, innovation behavior, and corporate performance. The factor loading values of the three indicators are all higher than 0.7 (>0.4), and the average variance extracted (AVE) of all factors is greater than 0.5, indicating that the scale has good convergence validity. The significance probability of Bartlett’s sphericity test of each variable is 0.000, indicating that each variable is suitable for factor analysis.


TABLE 4. KMO and sphericity test.
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Factor Analysis of Work Environment Scale

In this study, there are 18 questions in the enterprise work scale, including four questions in teamwork, innovative behavior, and organizational motivation, and the explicable variable ratio is 22.2%; 5 questions in leadership support, and the ratio of explanatory variables is 27.8%; two questions in work stress and three questions in sufficient resources, with explanatory variable ratios of 11.1 and 16.7% (Figure 5).
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FIGURE 5. Factor analysis of enterprise work environment scale.




Correlation Analysis

Table 5 shows the correlation between the work environment and the innovation behavior of employees. Teamwork, superior support, and work stress are all related to the innovation behavior of employees (P < 0.05), while organizational incentives and adequate resources are not related to innovation behavior (P > 0.05).


TABLE 5. Correlation analysis of enterprise work environment and employee innovation behavior.
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Further, the hierarchical regression analysis is performed to verify the correlation between the factors in this study. The regression results of each factor (Table 6) reveal that there is no individual correlation coefficient (0.003–0.826) greater than its own reliability (0.684–0.966), indicating that the variables have a high degree of discrimination. The data meets the normal distribution, and the hypotheses can be tested.


TABLE 6. Statistical description and correlation coefficients between research variables.
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Multiple Hierarchical Regression Model

The hierarchical regression analysis includes four models. Model 1 represents the regression between the control variables (teamwork, leadership support, and work stress) on the dependent variable (business performance); Model 2 represents the regression of independent variable (Employee innovation behavior) on dependent variable (corporate performance) on the basis of Model 1; Model 3 represents the regression of the moderating variable (work environment) on the employee innovation behavior on the basis of Model 2; Model 4 represents the regression of adjustment variable (redundant resources and innovation culture) on employee innovation behavior and service innovation performance (Table 7).


TABLE 7. Hierarchical regression analysis.
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Hypothesis Test Result

As for model 1, its R value is 0.628, R2 value is 0.392, and ΔR2 value is 0.217, indicating that the model fits well. It shows that superior support, teamwork, and work stress in the work environment are all correlated with employee innovation behavior (P ≤ 0.01), and the corresponding hypothesis is established. In Model 2, the R value is 0.568, the R2 value is 0.334, and the ΔR2 value is 0.283, indicating that employee innovation behavior is significantly positively correlated with corporate performance (β = 0.375, P ≤ 0.01), so the hypothesis is valid. In Model 3, its R value is 0.511, R2 value is 0.196, and ΔR2 value is 0.172, which indicates that work environment and employee innovation behavior promote enterprise performance (β = 0.433, P ≤ 0.01), so the hypothesis is valid. In Model 4, the R value is 0.652, the R2 value is 0.416, and the ΔR2 value is 0.337, indicating that the work environment promotes the relationship between employee innovation behavior and corporate performance (β = 0.399, P ≤ 0.05), so the hypothesis is valid. The specific results are shown in Table 8.


TABLE 8. Hierarchical regression analysis results.
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DISCUSSION

The results of this study show that leadership support, teamwork, and work stress in the work environment are significantly correlated with employee innovation behavior. Among them, leadership support and teamwork in the work environment are significantly positively related to employee innovation behavior, and work stress is significantly negatively correlated with employee innovation behavior. It suggests that these three factors will have a greater impact on employee innovation behavior. This is similar to the results of the study (Eder et al., 2020; Anastas and Zimmerman, 2021). Further analysis of the correlation between work environment and corporate performance shows that there is no significant correlation between the two, but employee innovation behavior can promote corporate performance, so work environment can promote the relationship between employee innovation behavior and corporate performance to a certain extent. Hence, to promote the innovation behavior of employees, it first needs to build a good work environment. A good work environment is conducive to the creativity of members (Cva et al., 2020). That enterprises encourage employees and take risks that may arise from innovation strengthens employees’ safe psychological awareness toward problem solving (Wu W. et al., 2020). Teamwork encourages employees to communicate, and depends on the accessibility of information flow (Gong et al., 2020), and teamwork is more conducive to the completion of creative tasks. Superior support gives employees a space for autonomy and creativity (Shen et al., 2019; Gucyeter and Erdogan, 2021). A relaxed environment is more conducive to their active participation in the work decision-making process.

In the study, it is found that the regression coefficient of employee innovation behavior to corporate performance is 0.375, and there is a significant correlation between the two (P ≤ 0.01). It suggests that employee innovation behavior is significantly positively correlated with corporate performance. Researchers have investigated the relationship between employee innovation behavior and performance from the perspectives of role theory and social learning theory, and the results show that employee innovation behavior can significantly affect employee performance. Wei et al. (2020) conducted a survey on private enterprises in Turkey and found that employees’ participation in innovation can improve the efficiency of work roles and departments, and the improvement of performance can increase the competitiveness and success rate of employees. Hoque et al. (2017) proposed that expected performance is significantly correlated with innovation behavior. Some research results indicated that employee innovation behavior has a significant impact on task performance (Li C. et al., 2020). It is believed that innovation behavior obviously promotes corporate performance. Li L. et al. (2020) pointed out that employee innovation behavior has a significant impact on task performance. Chang (2020) perform found that employee innovation behavior is significantly positively correlated with the work efficiency and performance of the department. Studies have pointed out that employee innovation behavior can improve work efficiency and corporate performance, while increasing employee competitiveness (Ibidunni et al., 2020). In this study, new ventures are used as the research subjects, and the correlation between employee innovation behavior and corporate performance is analyzed. In practice, in order to improve corporate performance and market share, the new venture needs to provide a good work environment, and actively encourage employees to carry out innovative activities and stimulate their innovation behavior. Employee innovation behavior positively affects corporate performance, and the implementation of employee innovation activities is inseparable from the support of organizations and groups. Therefore, the new venture should learn from major companies and actively encourage employees to carry out innovative activities. A good innovation environment and positive incentive policies should be provided for employees as much as possible to inspire their innovation behavior, and ultimately promote the business performance.



CONCLUSION

In this study, the impact of work environment and employee innovation behavior on the performance of a new venture is analyzed based on personality psychology. It is found that the work environment of new venture has a significant impact on employee innovation behavior, that employee innovation behavior positively affects corporate performance, and that the work environment promotes the relationship between employee innovation behavior and corporate performance. However, this research still has some shortcomings. This research does not further analyze the correlation between corporate innovation culture and redundant resources with employee innovation behavior, which should be discussed in the follow-up to strengthen the findings of the study. In conclusion, this research provides useful guidance and reference for the development of new ventures in China.
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The purpose of the study is to solve the problems existing in entrepreneurship education and management under computer technology. The teaching content of entrepreneurship education in colleges and universities is proposed. Since entrepreneurship education is practical, the auxiliary mechanism of entrepreneurship education also needs to be highly integrated with entrepreneurship practice. First, the network entrepreneurship teaching and management system is constructed, and students’ entrepreneurial creativity, communication ability, leadership ability, and qualities are taken as the research object. Second, the traditional teaching method, case study method, and scene simulation method are used to analyze and discuss the influence of the entrepreneurial teaching mode, entrepreneurial experience, and entrepreneurial ability on students’ entrepreneurial psychology. Finally, the questionnaire survey is used to conduct the relative sample t-test (Student’s t-test), and the influence of three teaching methods on students’ learning effects is analyzed. The influence of the three teaching methods on students’ entrepreneurial psychological states is further analyzed by the statistical method. The experimental results show that the test result of the scene simulation method and the traditional teaching method is 0.584, the test result of the scene simulation method and the case study method is 0.842, and the test result of the case study method and the traditional teaching method is 0.595. This shows that the scene simulation method has a significant impact on students’ entrepreneurial psychology and their entrepreneurial ability. In addition, students’ cognition of professional status significantly affects their entrepreneurial psychology and attitudes, and the correlation coefficient is 0.576. Therefore, it is suggested that colleges and universities should adopt the scene simulation method to improve the teaching quality of entrepreneurship education and strengthen students’ cognition of professional status and their entrepreneurial practice.
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INTRODUCTION

Innovation and entrepreneurship education in colleges and universities is opened to cultivate students’ entrepreneurial consciousness, innovative spirit, and entrepreneurial ability, which meets the requirements of society. It is designed for the groups who intend to start a business, have started a business recently, and have successfully started a business (Ratten and Usmanij, 2021), so the course should be carried out hierarchically to cultivate the talents differently with the basic entrepreneurial literacy and creative personalities (Jena, 2020). With the transformation and development of the social economy, the new economic model plays an important role in promoting social development. As a generation growing up in the new economic model, young entrepreneurs have a more intuitive and profound understanding of the evolution of the social market economy. Compared with the traditional entrepreneurial groups, they are more likely to succeed in the new economic model. College students are the main force in the new era of China, and they need systematic and scientific entrepreneurship training. Therefore, multimedia technology and Internet technology are combined to improve the teaching quality of entrepreneurship education in colleges and universities, to change students’ learning styles, and to fully meet the students’ learning needs and the development needs of economic construction in the new era (Hou et al., 2019; Kurilova et al., 2019). However, there is little research on students’ innovation and entrepreneurship education, which is not conducive to the cultivation of students’ innovation and entrepreneurship capabilities. Therefore, college students should be educated by the teaching mode of the innovation and entrepreneurship education of young entrepreneurs based on information technology, and the influence of network entrepreneurship education and management system on students’ entrepreneurial literacy is analyzed.

Wei et al. (2019) studied the mediating effect of political skills and entrepreneurial opportunities on perceived entrepreneurship education and innovation and used structural equations to analyze the entrepreneurial information collected by the questionnaire. The results show that there is a positive correlation between entrepreneurship education and innovation, and political skills and entrepreneurial opportunities play a chain intermediary role between entrepreneurship education and innovation. Wu and Wu (2019) studied the impact of emotion on innovation behavior, and analyzed the mediating effect of job participation and behavior. The results show that positive emotion can mediate employees’ positive emotions, and engagement is the influence of positive emotion on innovation behavior. Boldureanu et al. (2020) studied the impact of entrepreneurial success cases on students’ entrepreneurial ability and attitudes and conducted experiments on students in qualitative and quantitative ways. The results show that after contacting successful entrepreneurial models, students can have higher social benefits for entrepreneurship. The study also finds that entrepreneurship education can change and arouse students’ entrepreneurial attitudes and enthusiasm by improving the teaching efficiency of developing entrepreneurial skills. Wu et al. (2019) studied the influence of a classroom response system on the interactive relationship between teachers and students and established an interactive classroom dominated by students. The results show that a classroom response system can promote the interaction between learners and learning content, arouse students’ learning enthusiasm and entrepreneurial motivation. Wu and Song (2019) studied the impact of social media on entrepreneurship curriculum from the perspective of learners. The results show that trust and profits are the important factors affecting the entrepreneurship curriculum. Obschonka et al. (2019) studied the impact of entrepreneurial thinking on organizational behavior, quantified the impact of personality traits on entrepreneurial passion in the organization, and tested this impact by using an alternative interpretation model. The results show that entrepreneurial personality traits can help inspire entrepreneurial enthusiasm. Zakieva et al. (2019) studied the impact of innovation activities on competitiveness and innovated an intellectual property law from the perspective of entrepreneurship education. The survey results show that 65% of teachers are interested in innovative entrepreneurship education courses, but they need to bear additional burdens and lack intellectual property rights in the field of innovation. According to the previous research, it is found that at this stage, an in-depth study is needed on the issue of entrepreneurship education in colleges and universities.

In order to improve the ability and quality of college students’ innovation and entrepreneurship, it is proposed that young entrepreneurs should use information technology to teach students how to start a business online and carry out situational simulation teaching through human-computer interaction (HCI). Since less importance is attached to entrepreneurship education and students’ entrepreneurial ability in colleges and universities, the current entrepreneurship education model should be optimized based on Internet technology. As the witness and participant of China’s economic transformation, young entrepreneurs have a good understanding of the entrepreneurial process under the new economic model. Based on HCI and psychology, the network entrepreneurial teaching mode of young entrepreneurs is analyzed, and the curriculum characteristics of different teaching modes are compared, and the influence of different entrepreneurial variables on students’ entrepreneurial psychological quality is discussed. The innovation of this study is to apply HCI to the network entrepreneurship teaching of young entrepreneurs, analyze the influence of optimized teaching mode and management system innovation on students’ entrepreneurial psychological quality, and judge the influence of network entrepreneurship teaching mode on students’ entrepreneurial ability and literacy. The research provides a reference for improving the teaching quality of entrepreneurship education in colleges and universities.



ENTREPRENEURSHIP EDUCATION AND STUDENTS’ ENTREPRENEURIAL PSYCHOLOGY


Entrepreneurship Education and Entrepreneurial Ability

The development of the entrepreneurship ecosystem in colleges and universities can effectively develop students’ entrepreneurial activities and promote the development of the social economy. In western countries, the entrepreneurship education ecosystem in colleges and universities is the main source of cultivating entrepreneurial talents for their own country, which promotes the development of the national economy. Therefore, it is necessary to establish a good environment for innovation and entrepreneurship education in colleges and universities to form a benign entrepreneurial ecosystem, so that the college students’ innovation and entrepreneurship can be improved. This system needs to include multiple subsystems, such as colleges and universities, students, families, husbands, and enterprises. Through the interaction between each system, a complete innovation and entrepreneurship education cultivation system can be established. As the backbone of the innovation and entrepreneurship education system, colleges and universities play an important role in the cultivation of entrepreneurial talents. As the receiver of innovation and entrepreneurship education, college students need to learn relevant innovation and entrepreneurship concepts and carry out entrepreneurial activities in practice.

The reason why entrepreneurship education courses are offered in Chinese universities is that the traditional university education system lacks the cultivation of college students’ innovation, entrepreneurial awareness, and entrepreneurial ability. As an important force to develop human society, innovation and entrepreneurship are important factors to enhance China’s international competitiveness (Fiore et al., 2019). Entrepreneurial ability refers to the ability of students to discover and create a new field, and to create new things in this field. The existing technologies and methods are developed and used to make new achievements. The cultivation of students’ entrepreneurial ability depends on financial, material, and manpower. Compared with employment ability, entrepreneurial ability pays more attention to the ability to find and solve problems.

The research contents of entrepreneurial psychology include the psychological characteristics of entrepreneurs, the behavior control of entrepreneurs, the communication between entrepreneurial teams, the conflict of entrepreneurial teams, and the humanized management of entrepreneurial teams. The cultivation and management of entrepreneurial mental health is an important part of entrepreneurial success. Therefore, in the process of implementing innovation and entrepreneurship teaching, colleges and universities do not require college students to leave school for entrepreneurship but cultivate their innovation and entrepreneurship spirit, enhance innovation and entrepreneurship awareness, and prevent possible risks in the process of entrepreneurship by learning innovation and entrepreneurship knowledge and skills. Therefore, as participants in the economic model of the new era, young entrepreneurs need to encourage and help college students with entrepreneurship and innovation ability, boldly invest in innovation and entrepreneurship activities, and provide spiritual guidance for entrepreneurial students (Komarova et al., 2019).

At present, the current entrepreneurship education mode is relatively backward, with fixed time and place, a single teaching mode, and the teaching pattern of teachers’ lecturing basically and students’ learning passively. This cannot adapt to the development of mobile Internet and students’ entrepreneurial needs. And the teaching content and teaching objectives of colleges and universities are out of line with the actual needs. The content of the course lacks the characteristics of the times, compound, and applicability, and doesn’t present the innovation of knowledge structure brought by the development of science and technology (Linton and Klinton, 2019). The education system of colleges and universities advocates the key training of academic talents, while applied talents and entrepreneurial talents lack corresponding teaching modes, which cannot meet the needs of the development of vocational education and entrepreneurship education in the new era. Figure 1 is the requirements of students’ entrepreneurial ability under the new era economic model.
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FIGURE 1. Entrepreneurial needs of college students under the new economic model.


In terms of higher education, computer-aided teaching can effectively enhance the vividness and intuitiveness of entrepreneurship teaching, help teachers to simplify teaching procedures, and promote students’ in-depth understanding of the knowledge. Therefore, in the process of teaching practice, teachers need to apply information technology in the new era to conducting targeted teaching guidance to students and try to ensure the application of computer-aided teaching in entrepreneurship education (Aparicio et al., 2019; Tkachenko et al., 2019). Internet + education is the main development mode of higher education in the future. Therefore, an efficient innovation and entrepreneurship education system should consider the combination of innovation and entrepreneurship education and Internet technology. In network teaching, teachers, as the main body of education, need to use Internet thinking to reconstruct and exchange knowledge (García-Morales et al., 2020). And the teaching content also needs to connect with the Internet. The teaching method of entrepreneurship should take offline + online teaching mode so that students can make full use of their leisure time to learn the knowledge anytime.



Analysis of the Teaching Mode of Entrepreneurship Education in Colleges and Universities Under the Innovation of Management System

Management system innovation is a key factor for the survival and development of an enterprise, and the factors affecting the success of different enterprises are not the same. With the comprehensive deepening reform of the social economy, young entrepreneurs are the main force in the process of the transformation of China’s new economic model, and they are creative, ideal, dare to question the status quo, and find opportunities. They are a group of young people who struggle to build an ideal world. They use business operations to analyze social problems and business rules to solve practical problems. Their purpose is not only to achieve commercial profits but also to organize and operate social welfare activities. In the globalization process, the competition for science and technology is becoming increasingly fierce. Young entrepreneurs should be more proactive in investing in the industry, joining the construction of the Belt and Road Initiative in China, and promoting the formation of an active “youth community,” bringing the spirit of dare to pursue their dreams and realize their values in the new era (Feng and Chen, 2020; Lv, 2020).

Innovation is the first driving force to guide the development of the social economy and the strategic support to realize the construction of China’s modern economic system. Entrepreneurship is an important force to promote the progress of human society and an important way to realize the industrialization and commercialization of innovation achievements. They are interdependent in the process of social and economic development. Therefore, when entrepreneurship education is carried out, it is advocated to link innovation and entrepreneurship, use innovation to drive entrepreneurship and entrepreneurship to drive innovation (Liang et al., 2021). Therefore, young entrepreneurs should be used as teachers of students’ entrepreneurship education. In the teaching process, teachers help students understand the development mode of entrepreneurship and solve problems by combining their own entrepreneurial experience and understanding the economic model of the new era, and enhance students’ entrepreneurial ability and entrepreneurial quality. Therefore, how to teach entrepreneurship courses in the teaching process is a problem that needs to be studied in depth. Common teaching methods include the traditional teaching method, case study method, and scene simulation method.


Traditional Narrative Method

Lecture teaching is a way of teaching students directly by teachers, which is widely used in college classroom teaching. With the advancement of the new curriculum teaching concept, lecture-based teaching is called inculcation teaching or cramming teaching, and independent, cooperative, and inquiry-based teaching methods are advocated in the new curriculum (Wang and Park, 2021). However, in lecturing teaching, teachers can transform complex and profound textbook knowledge into superficial or concrete knowledge that can be understood by students, and eliminate students’ mystery and confusion in learning entrepreneurial knowledge. And lecturing teaching can spread knowledge to students in the form of stereotypes, avoid the misunderstanding and misinterpretation of students caused by teachers in the dissemination of knowledge, and reduce the difficulties encountered by students in learning. Lecture teaching is a basic way, and the other teaching methods are based on it. Students can convert the knowledge taught into their ability through subtle or conscious learning (Wang, 2020; Deng et al., 2021).

However, there are also some shortcomings in the teaching method. When teachers use the teaching method, it will give students a false impression of being easy to learn. It seems that students only need to listen carefully to obtain the corresponding knowledge. However, in fact, students’ learning of knowledge needs to combine the knowledge they have mastered with independent thinking. In the process of imparting knowledge to teachers, they need to master the difficulties and questions encountered through independent thinking, and further use knowledge from one to another to promote the development of their abilities. The teaching method takes teachers as the center of teaching. Therefore, teachers’ understanding and thinking of knowledge affect students’ acceptance. In the teaching process, students will have psychological dependence, and they will wait for teachers to solve problems. In particular, the better the teacher speaks, the more serious the students’ psychological dependence is. This dependence will affect students’ active learning ability and independent thinking ability (Ghimire, 2020).



Case Study Method

The case study method originates from the research field of anthropology and sociology and is widely used in psychology and pedagogy. It refers to the continuous investigation of an individual or group for a long time, and the behavior development of the research object in the whole process of change, also known as the case analysis method (Li et al., 2019). In the case study, students need to collect, record and collate the case materials of one or more groups, and write the results of the study as a case report. In most cases, the research results of various discussion methods can be extended to the general situation, but some cases are used in practice after comparison. Therefore, the task of the case study is to organize the experience report for evaluating the process and to describe the case as the basis of the evaluation of general events. The case study method includes three types, namely, individual survey, group survey, and problem survey. The individual survey investigates one person as the research object. Group investigation is research on an organization or group. The problem survey is an investigation and study of a social problem or phenomenon (Hui et al., 2019).



Scene Simulation

The scene simulation method is under the guidance of classroom teaching, students stimulate a role or post in the actual scene through the simulation. And then in the scene environment created by teachers, their enthusiasm is aroused in skills training and training. In the understanding of the corresponding role, it is a typical interactive teaching mode. As an action-oriented mode, the scene simulation method is characterized by the content and scene that are close to the actual events, allowing students to actively participate in the role, and substituting and understanding the psychological state and behavior of the role (Corrales-Garay et al., 2020). Therefore, in the scene simulation teaching, the appropriate simulation teaching method can provide students with a more real entrepreneurial environment, enhance the interaction of teaching, train students’ language ability and problem-solving ability, understand the concept and mode of entrepreneurship in the new era, and establish a bridge between the theory and practice of entrepreneurship.




Network Entrepreneurship Teaching Mode for Young Entrepreneurs Based on Human-Computer Interaction of Psychology

With the development of multimedia technology and computer performance, computer technology becomes an important means of teaching assistance and receives extensive attention. There are also great changes in the way of study. The establishment of a network teaching platform can greatly improve the learning efficiency of educational resources, improve user experience and enhance students’ interest in learning by establishing interactive teaching methods. After the scene simulation teaching method is stimulated, computer technology is applied to the teaching of young entrepreneurs’ entrepreneurship to arouse students’ learning interest. According to the relevant content of psychology, a HCI network education mode is designed based on user experience to improve the educational effect of the scene simulation teaching method.

Attention is the direction and concentration of certain objects in psychological activities, and it is combined with human memory, consciousness, vision, and thinking. It belongs to common psychological characteristics. In most cases, students can only focus on one thing in the course of the class and filter out other external environmental stimuli, known as selective attention (Arquisola and Muanar, 2019). Students’ attention is easily attracted by moving objects, human faces, and other objects. Therefore, in the design of HCI, it is necessary to pay attention to these factors and study a network teaching system that is more in line with students’ cognitive habits. User experience is an important index to judge the performance of the HCI interface from the perspective of the user’s subjective feelings. Therefore, the establishment of a HCI teaching mode centered on students and teaching system can effectively improve students’ entrepreneurial teaching experience. The designed model mechanism is shown in Figure 2.
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FIGURE 2. Educational mode based on users’ experience.


This mode is a comprehensive framework of user’ experience based on psychology and the results of students’ feelings and experience. This framework is a student-centered network teaching system (Zulfiqar et al., 2019; Zhang et al., 2020). The instinctive sensory layer represents the psychological instinct reaction caused by students’ feelings, consciousness, and performance. The factors that affect the instinct level include visual and auditory factors. In this process, students may have more intuitive inner feelings, resulting in the visual and browsing experience. The interactive behavior layer is the experience after HCI with the system. The influencing factors include operability, system performance, system function, teaching content, and information framework.

The content of the interactive behavior layer is based on the students’ learning process on the network teaching platform, which includes all the students’ behaviors on the network platform. The psychological reflection layer is the basis of the inner feelings of the instinct sensory layer and the interactive experience of the interactive behavior layer, which can bring users a more advanced and complex emotional experience. The design of the model should include pleasure, self-value, personality, and social significance. Therefore, the designed model is applied to the network entrepreneurship teaching of young entrepreneurs, and the influence of entrepreneurial education mode, entrepreneurial experience, and entrepreneurial ability on students’ entrepreneurial psychological quality is analyzed (Escolar-Llamazares et al., 2019).



Survey Analysis

The influence of the network entrepreneurship teaching and management system on students’ entrepreneurial creativity, communication and leadership, and qualities is studied. The seniors in an economic and management university are selected as the subjects to conduct a questionnaire survey, and their majors are law, business, industry and commerce, finance, and logistics. The teaching methods of entrepreneurship education for the seniors are the traditional teaching method, case study method, and scene simulation method, and the students are investigated by a questionnaire at the end of the semester. The questionnaires are distributed and convenience sampling and random sampling are used for data statistics. 350 questionnaires are distributed, and 336 are recovered, with a recovery rate of 96.0%. The criterion for determining invalid questionnaires is whether the questionnaire is completed. The influence of the teaching mode and the management system innovation on students’ entrepreneurial ability, communication ability, and leadership is further explored.

The design of the questionnaire falls into two stages. The first is the measurement of the research variables, which include opportunity motivation, survival motivation, status awareness, and entrepreneurial ability. The Likert scale is used as the measurement index, and the subjective cognitive feelings are scored through the quantitative method; the second is the information statistics of college students’ entrepreneurship. The variables having been used in the domestic and foreign research are selected and combined with the relevant variables to improve the reliability of the questionnaire, SPSS 25.0 is used to analyze the data of the survey and the influencing factors of the entrepreneurship education, and the t-test (Student’s t-test) is used to make the small size of samples distribute normally (for example, n < 30). The difference can be inferred through the distribution theory and the average scores are compared to reveal whether the difference is significant.




DISCUSSION AND ANALYSIS OF THE RESULTS OF THE QUESTIONNAIRE SURVEY


Reliability and Validity of the Questionnaire

To verify the reliability and validity of the designed questionnaire, Cronbach’s α coefficient, KMO (Kaiser-Meyer-Olkin), and Bartlett sphericity are used to test the reliability and validity of the questionnaire. The results are shown in Tables 1, 2.


TABLE 1. Reliability of questionnaire survey.

[image: Table 1]


TABLE 2. Validity of questionnaire survey.
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Table 1 shows that the reliability of Cronbach’s α coefficient is above 0.85, and the α coefficient of each dimension, in general, is greater than the standard of 0.8, indicating that the scale data used in the explanatory text have high internal consistency and good stability. Table 2 indicates that the value of Bartlett sphericity is significant, and the KMO value is higher than 0.8 KMO. The other two are all above 0.85, indicating that the effect of the scale is good, and is suitable for factor analysis.



T-test

In the questionnaire survey, the traditional teaching method, case study method, and scene simulation method are verified in analyzing their influence on students’ entrepreneurial learning. The results are shown in Table 3.


TABLE 3. Results of t-test.

[image: Table 3]

Table 3 shows that the traditional teaching method, case study method, and scene simulation method can improve students’ learning ability. The test result of the scene simulation method and the traditional teaching method is 0.584, the test result of the scene simulation method and the case study method is 0.842, and the test result of the case study method and the traditional teaching method is 0.595. This shows that scene simulation has a greater impact on students’ entrepreneurship education, and the results are better than other teaching methods in improving students’ entrepreneurial psychology and their entrepreneurial ability.



Analysis of Factors Affecting Students’ Entrepreneurial Psychology

Multiple stepwise regression analysis is used to analyze the factors affecting students’ entrepreneurial psychology. The research variables included industries, survival motivation, opportunity motivation, and status cognition of young entrepreneurs so that the influence of other factors on the main effect can be avoided. The youth entrepreneurs involved in the survey come from the industries of education, foreign trade, industry, and software. The specific results of the correlation coefficient are shown in Table 4.


TABLE 4. Correlation coefficient.
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Table 4 shows that the significant correlation between survival motivation and opportunity motivation of young entrepreneurs and status cognition and entrepreneurial ability is 0.465, indicating that there is a significant correlation between young entrepreneurs’ motivation and entrepreneurial psychology. The entrepreneurial motivation of young entrepreneurs can positively affect entrepreneurial psychology, with a value of 0.041. The cognition of entrepreneurs’ professional status also significantly affects college students’ entrepreneurial psychology and attitudes, with a value of 0.576. In summary, the influencing factors of students’ entrepreneurial psychology include their motivation and status cognition, and status cognition has the greatest impact on entrepreneurial psychology. The study provides opportunity-driven students with positive entrepreneurial emotions. Compared with the results of the previous studies, the content of the study describes the influence of entrepreneurs’ occupational status cognition on students’ entrepreneurship more accurately and promotes the development of entrepreneurship education theory in colleges and universities.




CONCLUSION

The study explores the entrepreneurial education in colleges and universities based on the optimization of HCI. In the research process, it is proposed to change the teaching method of college students’ entrepreneurship education, and the influence of entrepreneurship education and management network system on college students’ entrepreneurial psychology is studied. After analyzing the existing problems of traditional entrepreneurship education and the requirements of college students’ entrepreneurial ability under the new economic model, the study puts forward suggestions on using information technology to improve the teaching quality of college entrepreneurship education. Then it introduces different teaching methods for cultivating young entrepreneurs, and simulates entrepreneurship scenes through the network entrepreneurship teaching management system. Moreover, it analyzes the influence of different variables such as entrepreneurial teaching mode and entrepreneurial ability on students’ entrepreneurial psychology. The test result of the scenario simulation method and the traditional teaching method is 0.584, the test result of the scenario simulation method and the case learning method is 0.842, and the test result of the case learning method and the traditional teaching method is 0.595. This shows that the situational simulation method has a more obvious impact on students’ entrepreneurial psychology and entrepreneurial ability, and the cognition of occupational status affects students’ entrepreneurial psychology and entrepreneurial attitude.

The theoretical research contribution lies in analyzing the influence of entrepreneurial network teaching on students’ learning psychology; the practical enlightenment is to design a college entrepreneurship teaching system based on HCI and apply it to college entrepreneurship teaching classrooms. Compared with the research results of Lu (2021), the network entrepreneurship teaching and management system for young entrepreneurs based on HCI can have a positive impact on students’ entrepreneurial ability and entrepreneurial psychology, and help them acquire entrepreneurial knowledge and skills. This research provides a reference for exploring entrepreneurship education in colleges and universities. However, there are still some shortcomings. For example, the designed questionnaire analysis is not in-depth, and the sample size of the research is small. This problem will be optimized and resolved in the follow-up research.
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Venture capital investment has serious conflicts of interest and information asymmetry. Venture capitalists often make investment decisions on the basis of the passion of entrepreneurs, including enthusiasm and preparedness, in the process of interacting with them. Most of the previous research on relational capital have focused on the cooperative relationship between suppliers and buyers. However, the role of relational capital in the process of partnership between venture capitalists and entrepreneurs has not been revealed. On the basis of signaling theory, we explore the relationship between entrepreneurial passion and venture capitalists’ willingness to invest. We also examine the mediating and moderating roles of relational capital. This study takes 79 projects between venture capitalists and entrepreneurs as samples for empirical analysis to verify our hypothesis. Results show that entrepreneurs’ enthusiasm and preparedness have a significant positive impact on venture capitalists’ willingness to invest. Relational capital plays a mediating role between entrepreneurial passion and venture capitalists’ willingness to invest. Relational capital positively moderates the relationship between preparedness and venture capitalists’ willingness to invest but has no moderating effect between enthusiasm and venture capitalists’ willingness to invest. Results deepen the understanding of the relationship between entrepreneurs’ passion and venture capitalists’ willingness to invest, which has guiding significance for venture capital practice in China.
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INTRODUCTION

In the early stages, the biggest problem usually faced by a startup is limited resources, and 80% of enterprises regard financing constraints as one of the main obstacles to their development (Claessens and Tzioumis, 2006). To grow their business, entrepreneurs need to continuously seek external financial support (Amit et al., 1990), which includes raising funds in the form of venture capital (Jeng and Wells, 2000). However, the process of securing investment in the early stages is difficult, because venture capitalists are cautious about investing in entrepreneurs. Many scholars have studied the reasons for this based on stakeholder perspective (Plummer et al., 2016; Bi et al., 2017) and risk perspective (Löher, 2017; Vismara, 2018). As a result, how entrepreneurs can gain venture capital from venture capitalists in the early stage of business has become a key concern for academia and practitioners.

New venture financing is an ongoing process (Ko and McKelvie, 2018). Most of the existing studies focus on the initial selection or screening stage, which is the stage where most deals fail because venture capitalists are unable to make rational decisions on a short period of time relying on limited information (Cardon et al., 2017). Scholars have established that venture capitalists’ willingness to invest is not only related to the objective factors, such as entrepreneurs’ human capital (Collewaert and Manigart, 2016; Murnieks et al., 2016), and entrepreneurial team experience capabilities (Harrison et al., 2015), but also to entrepreneurs’ entrepreneurial passion (Cardon et al., 2017), coachability (Ciuchta et al., 2018), and other subjective factors. Furthermore, entrepreneurial passion is an important factor in how entrepreneurs can gain the favor of venture capitalists in the short process. Entrepreneurial passion has been shown to drive entrepreneurs to pursue their goals tenaciously and to compel stakeholders to support venture capital. Chen et al. (2009) assert that passion plays an important role for investors in making decisions. Cardon et al. (2009) argue that venture capitalists consider the passion exhibited by entrepreneurs an important factor in their investment decisions. Although studies have been conducted to reveal the influence of entrepreneurial passion on the investment behavior of venture capitalists, scholars have defined the definition of entrepreneurial passion and classified its dimensions with different criteria. For example, passion in the individual trait perspective is an innate trait of the entrepreneur himself or herself (e.g., Baum and Locke, 2004), whereas passion in the emotion perspective is a conscious, ongoing, accessible, and positive emotional experience of the entrepreneur (e.g., Cardon et al., 2009, 2017). Whether the trait perspective of passion affects investors’ willingness to invest or the emotional perspective of passion affects investors’ willingness to invest more will need to be further explored in future research. The impact of entrepreneurial passion divided by different dimensions on venture capitalists’ investment decision-making behavior is bound to be different. Therefore, this study further examines the effect of entrepreneurial passion on venture capitalists’ willingness to invest.

In facilitating a partnership, entrepreneurs face the challenge of convincing venture capitalists to invest in their business, whereas venture capitalists seek to overcome information asymmetry and minimize investment risks. Therefore, startups must overcome the skepticism of venture capitalists toward entrepreneurs (Ko and McKelvie, 2018). In this aspect, signal theory can explain this problem thoroughly. Signaling theory suggests that in a scenario of information asymmetry, the party lacking information will infer the true information from signals (Spence, 2002). As Huang and Knight (2017) point out, entrepreneurs can send informational signals and interpersonal signals to investors, who weigh them before entering into a relationship. Investors can consider whether an entrepreneur is ready to run a business according to how well the entrepreneur thinks about his or her business. Substantial research has been conducted on how signals influence investment decision behavior, yet only a little research is found on the relationship between signals and investment decisions in the early stages of venture development (Ko and McKelvie, 2018). How entrepreneurial passion affects venture investment decisions is even more exploratory.

The effective transmission of a signal is not only related to the content of the signal, but also to how the receiver perceives and interprets the signal (Ciuchta et al., 2018). Wang (2016) argue that when convincing investors to invest, entrepreneurs can hide information, which, in turn, affects venture capitalists’ overall assessment of further investments. Thus, although investors receive positive signals from entrepreneurs, they are concerned with the opportunistic risk of entrepreneurs, thus making cautious decisions (Cardon et al., 2017). Relational capital is a long-term asset that can be invested in other resources and can predict future benefit flows (Adler and Kwon, 2002). Our study argues that relational capital can effectively alleviate this dilemma. We consider relational social capital because studies have found that relational capital can reduce this concern by reducing expectations of opportunistic behavior, thereby increasing trust and reducing transaction costs (Dyer and Singh, 1998). Our study argues that the relational capital perceived by venture capitalists during their interactions with entrepreneurs can reduce their vigilance in signaling entrepreneurial passion to entrepreneurs. Therefore, the paper reveals the mechanism of the role of the entrepreneurial passion of entrepreneurs on venture capitalists’ willingness to invest based on signaling theory and introduces relational capital in the process to reveal how entrepreneurial passion affects venture capitalists’ willingness to make decisions. Furthermore, relational capital can be measured through the constructs of trustworthiness and trust. When relationships are built on the basis of trust, individuals also choose to trust a person or a group of people according to trustworthiness (McAllister, 1995). Interpersonal relationships based on high levels of trust and emotion can effectively reduce deception and opportunistic behavior (Abdullah et al., 2019). For example, Blonska et al. (2013) showed that relational capital is the “bridge” between supplier development and relationship benefits. When suppliers and partners trust each other, they are more inclined to cooperate. Entrepreneurs with high relational capital are likely to convey more credibility and trust to venture capitalists, which makes the entrepreneurial passion conveyed by entrepreneurs easier to be interpreted by venture capitalists in the signaling process, which in turn generates a willingness to make investment decisions. Therefore, we further examine the moderating role of relational capital in entrepreneurial passion and venture capitalists’ willingness to invest.

In summary, our study is based on signaling theory and introduces relational capital as a mediating and moderating variable to explore the mechanism of entrepreneurial passion’s influence on venture capitalists’ willingness to invest. We aim to make three substantive theoretical and practical contributions. Firstly, the positive role of entrepreneurial passion has been a hot topic in the field of venture capital, but the role of entrepreneurial passion in influencing early stage development venture capital decisions has not been adequately discussed in the previous literature, especially the lack of empirical studies on its mechanisms. Therefore, the current study examines the mechanism of the influence of entrepreneurial passion for venture capitalists’ willingness to invest based on signaling theory. Our findings not only enrich the existing research on the investigation into signaling theory but also provide theoretical and empirical support for explaining the role of entrepreneurial passion for venture capitalists’ willingness to invest an investment. Second, we introduce the concept of relational capital to the stage before investors and entrepreneurs form a partnership, and defines the boundaries role of entrepreneurs releasing signals of entrepreneurial passion to influence the decisions of venture capitalists through the perception and interpretation of signals by venture capitalists. Most previous studies on relational capital have focused on the supplier-buyer partnership (Blonska et al., 2013). Our study extends a broader understanding and application of relational capital, thus making a theoretical contribution to social capital theory. Finally, we assess the mechanism of entrepreneurial passion’s influence on venture capitalists by observing the true interaction process between entrepreneurs and venture capitalists. We rely on the observational interaction method to collect data that more objectively and truly reflects the investment decision-making process of venture capitalists, breaking through the traditional questionnaire collection method, and getting rid of relying on the recall answer of venture capitalists and investors. This approach has an important role in understanding venture capitalists’ willingness to invest.



THEORETICAL OVERVIEW AND HYPOTHESES


Entrepreneurial Passion and Venture Capitalists’ Willingness to Invest

Research on passion is emerging. Such passion has been shown to drive entrepreneurs to pursue their goals tenaciously and to compel stakeholders to support venture capital. Scholars have defined entrepreneurial passion primarily from an emotional perspective and a motivational perspective. Scholars consider entrepreneurial passion as a conscious, sustained, accessible, and positive emotional experience. Entrepreneurs who are passionate about entrepreneurship are often motivated to understand their entrepreneurial identity better and to behave accordingly (Vallerand et al., 2003; Cardon et al., 2009). Chen et al. (2009) view passion as a motivation that stimulates the thoughts and behaviors of entrepreneurs. In this study, the concept of entrepreneurial passion uses Chen et al. (2009) definition of entrepreneurial passion as a strong emotional state in which entrepreneurs have high personal values in terms of cognitive and behavioral performance, where the cognitive aspect is reflected as enthusiasm and the behavioral aspect is reflected as preparedness.

Passion in the entrepreneurship literature emphasizes emotions, especially positive emotions (Chen et al., 2009), which Baum and Locke (2004) defined as “love of work.” Consistent with Chen et al.’s (2009) definition of enthusiasm, we believe that enthusiastic entrepreneurs not only have positive emotions, but their minds are always active, such that they constantly think about what they can do for their business. Previous research on entrepreneurial enthusiasm is scant, and some scholars have studied the assimilation of the concepts of enthusiasm and passion. Entrepreneurial enthusiasm plays an important role in investors’ investment decisions (Cardon et al., 2017). Entrepreneurs who exhibit high enthusiasm increase investor interest in a business by 26% relative to those who exhibit low enthusiasm (Shane et al., 2020). Owing to the nature of the entrepreneur-venture capitalist relationship, signals play an important role in their early interactions. Signal theory is concerned with reducing asymmetric information between parties (Spence, 2002) and suggests that actors consciously and voluntarily attend to available signals to reduce perceived uncertainty (Spence, 1974). Enthusiasm is the primary emotional signal of an entrepreneur; it conveys his basic emotions toward the business (Cardon et al., 2017). First, empirical evidence suggests that enthusiasm provides entrepreneurs with work-related self-efficacy (Suvittawat, 2019), that is, the belief that they have the personal resources and willpower to succeed, and the positive belief that they can achieve the desired outcome. Individuals with high self-efficacy will be more active on a given task for a longer period, work harder in difficulties, set and accept higher goals, and have better plans and strategies for task completion (Shane et al., 2003). Thus, showing enthusiasm is a way for an entrepreneur to communicate to investors that he has high ability and persistence for entrepreneurial activity. Second, enthusiasm can make entrepreneurs more persuasive (Baron, 2008). Cardon (2008) believed that experienced deep emotion is more likely to be expressed. Entrepreneurs transmit their enthusiasm for entrepreneurial activities to venture capitalists by expressing their positive emotions through body and verbal language and facial expressions during their interactions with them (Chen et al., 2009). Previous research on entrepreneurship has suggested that emotional expression plays an important role and that positive emotions are persuasive (Hatfield et al., 1993; Rucker and Petty, 2006). Thus, entrepreneurs showing enthusiasm can be more persuasive.

Signal theory suggests that signals provide information aimed at changing the receiver’s understanding of future states (Busenitz et al., 2005). The effectiveness of signals also depends on the receiver’s ability to detect them and the importance attached to them (Connelly et al., 2011). Therefore, signals have a more important dimension to investment decisions than other factors: they need to be perceived and interpreted by investors (Courtney et al., 2017). The behavior of investors in interpreting signals may be influenced by the personal traits of investors. Mitteness et al. (2012) explored the relationship between individual traits of venture capitalists on the perceived passion of entrepreneurs and the assessment of investment potential. Part of the research appears in the behavioral finance literature, where scholars view investors as not entirely rational and understand decisions as potentially influenced by overconfidence, over-optimism, and other irrational behaviors (Linder and Sperber, 2020). Thus, if investors have a behavioral bias of overconfidence in the investment decision process, then they will tend to overestimate their information processing ability and be overconfident in their interpretation of signals, thus creating an over-reliance on signals in their decision making. In addition, enthusiasm can more easily induce overconfident behavior in venture capitalists. Emotional contagion exists in communication between individuals or between members of a group (Hatfield et al., 1993). When investors are in a heightened emotional state after being infected with enthusiastic emotions from entrepreneurs, their behavioral decisions tend to select and process information consistent with that emotion (Bower, 1981). Scholars have argued that when investors are in a high or optimistic mood, they tend to predict project prospects optimistically and increase their trust in the accuracy of the information they obtain. In summary, entrepreneurial enthusiasm is more persuasive than other signals to venture capitalists and increases the perceived value of a signal to venture capitalists.

Entrepreneurial preparedness is another critical signal that influences venture capitalists’ willingness to invest (Chen et al., 2009). Chen defined preparedness as the extent to which an entrepreneur thinks and thinks about particular aspects of his or her business. Startups can obtain external resources in the early stages by signaling to venture capitalists that they have the potential to return a significant amount on investment. However, at the early stages of growth where failure rates are high, the future of startups is largely uncertain (Ko and McKelvie, 2018). Startups lack sufficient evidence that their value proposition is viable and that their management teams are capable of managing their companies (Ostgaard and Birley, 1996). The perspective of the interpretation of signals by venture capitalists shows that the signals delivered by entrepreneurs lack credibility. Therefore, scholars have argued that entrepreneurs package information about the firm’s existing resource endowment into an appealing format that can increase the veracity of the readiness signals sent by venture capitalists to entrepreneurs (Cardon et al., 2017). First, entrepreneurs that have given a great deal of thought to their venture and the associated business environment can provide a coherent, thoughtful, and detailed story about their venture and its future. This packaged information is more memorable, carries more weight, and is more likely to influence the behavior of others, including venture capitalists (Swap et al., 2001; O’Connor, 2002; Nagy et al., 2012). According to signal theory, the more vivid and informative the story the entrepreneur tells, the more likely the venture capitalist is to determine whether this information meets their evaluation criteria. Second, the interaction between entrepreneurs and venture capitalists is a process of persuasion. On the one hand, entrepreneurs can convey plans and ideas for the future development of their company in the process of convincing investors. On the other hand, investors can consider whether the entrepreneur is prepared to run the enterprise according to the degree of thinking of the entrepreneur, or may turn out to be a risky partner who may give up halfway on a whim, which is considered more important by investors than the entrepreneur’s enthusiasm (Cardon et al., 2009). Moreover, in the practice of entrepreneurship, scholars argue that venture capitalists usually invest in people, not projects, in the early stages of venture capital (Sahlman, 1997). The expertise of the messenger affects the degree to which the information is received by the receiver (Ohanian, 1990). Entrepreneurs’ clarity in the presentation process regarding the funded and soon-to-be-funded arguments reflects their expertise to some extent. This expertise in a sense represents the entrepreneur’s prior knowledge and experience, which has a positive effect on venture capitalists’ willingness to invest. Finally, the failure tolerance of venture capitalists also influences their interpretation of preparedness signals. Investors with a high tolerance for failure regard the long-term potential value of the firm (Tian and Wang, 2014). Previous studies indicate that transparency of information can increase tolerance for innovation failure (Zhong, 2018). According to signaling theory, when investors receive preparedness signals from entrepreneurs, they increase their failure tolerance by increasing the transparency of information between the two parties. This increased tolerance for failure can lead venture capitalists to more readily interpret the perception of value conveyed by preparedness signals and, in turn, to prefer to invest in early stage startups. In summary, venture capitalists’ willingness to invest increases after entrepreneurs signal to venture capitalists that they are ready to be invested in. Hence, we propose the following hypothesis:


Hypothesis 1a (H1a): Entrepreneurial enthusiasm is positively related to venture capitalists’ willingness to invest.

Hypothesis 1b (H1b): Entrepreneurial preparedness is positively related to venture capitalists’ willingness to invest.
 



The Mediating Role of Relational Capital

The investment decision of venture capitalists is rational behavior (Yang et al., 2021); hence, scholars tend to choose mediating variables, such as perceived risk or perceived return, on the basis of transaction cost theory or agency theory to explain the mechanisms underlying entrepreneurial characteristics or behaviors that influence venture capitalists’ investment decision behavior or willingness (Arthurs and Busenitz, 2003). However, even though venture capitalists try to examine venture investments rationally, venture capitalists are still influenced by their cognitive biases (Linder and Sperber, 2020; Sanchez-Ruiz et al., 2021), especially when entrepreneurs release the interpersonal signal of entrepreneurial passion (Ciuchta et al., 2018). Transaction cost theory or agency theory cannot explain this phenomenon well, that is, there are certain shortcomings in explaining the formation mechanism of venture capitalists’ investment decisions around a single perspective. Thus, the current article introduces relational capital as a mediating variable from a relational perspective on the basis of signaling theory to reveal further the intrinsic mechanism by which entrepreneurial passion affects venture capitalists’ willingness to invest. As an essential concept derived from social capital, relational capital refers to assets acquired through building or leveraging relationships, including trust and credibility, norms and penalties, obligations and expectations, and recognizable identities. It emphasizes the personified aspect of social networks, which is related to socially connected actors, manifested as concrete, ongoing interpersonal relationships, specific relationships established by actors in the process of interaction (Nahapiet and Ghoshal, 1998). Venture capital is exposed to a high degree of uncertainty and risk, and venture capitalists’ investment decisions in entrepreneurs need intrinsic motivation to ensure their successful completion, and venture capitalists’ perceived relational capital may be one such driver. Venture capitalists with high perceived relational capital value relational resources that potentially funded entrepreneurs bring to the table, potentially linking themselves to the entrepreneurs, and enabling direct and indirect connections between the two parties in their social networks. In addition, the term sheet that provides the letter of intent to invest provides a degree of control mechanism to resolve contentious issues, such as valuation, compensation, and control rights. Once an entrepreneur accepts these control provisions, a degree of legal and emotional trust is created, thus increasing the willingness of early stage investors to invest in the entrepreneur. For instance, a high perceived control of venture capitalists directly affects the potential to invest in entrepreneurs (Drover et al., 2014). Thus, relational capital is closely related to venture capitalists’ investment decisions.

According to social capital theory, relational capital not only serves as a long-term asset with a return on investment to predict future benefit flows (Adler and Kwon, 2002) but also can be “constructed” and evaluated through the efforts of both parties (Kale et al., 2000). For example, scholars have suggested that relational capital can be measured through the constructs of trustworthiness and trust. According to signaling theory, the enthusiasm and preparedness signals conveyed by entrepreneurial passion tend to increase venture capitalists’ perception of the added value of entrepreneurs and startups, which, in turn, increases their credibility and trust in investing in entrepreneurs. Credibility is one of the most important criteria for venture capitalists to measure the value of an entrepreneur’s investment. However, in the early stages of entrepreneurship, due to incomplete and asymmetric information, venture capitalists need to rely on limited information to make decisions in limited time, which makes searching for specific signals and clues necessary for venture capitalists during their interactions with entrepreneurs (Daly and Davy, 2016). Combined with signaling theory, by introducing relational capital into the venture capital decision domain, entrepreneurial passion signals released by entrepreneurs can influence venture capitalists’ perception of relational capital at least at three levels: confidence building, trust-building, and emotional persuasion. First, the signals of enthusiasm sent by entrepreneurs can lead venture capitalists to have more confidence in entrepreneurs when the product and environment are uncertain (Zacharakis and Shepherd, 2001). The enthusiasm shows how motivated entrepreneurs are to overcoming rather than avoiding difficulties and obstacles (Cardon and Kirk, 2015). Second, preparedness signals from entrepreneurs can give venture capitalists the information they are looking for (Kirsch et al., 2009), including whether the entrepreneur has built an adequate plan and communicated it (Hill and Levenhagen, 1995) and if the entrepreneur is truly ready to receive investment. Trust, another important measure of relational capital, facilitates communication and information sharing between parties, thus encouraging the provision of resources and emotional support to promote relational capital (Liao and Welsch, 2005). Lastly, the trust that forms in the early stages of a business is mainly based on emotions, which is typical of pre-established relationships (Smith and Lohrke, 2008). The expression of emotions plays an important role, and positive emotions are persuasive (Hatfield et al., 1993; Baron, 2008). The positive emotion of entrepreneurial enthusiasm preemptively provides a venture capitalist with emotional trust in the interaction between the venture capitalist and the entrepreneur. Therefore, entrepreneurial passion can positively influence venture capitalists’ willingness to invest by enhancing venture capitalists’ relational capital as well. Hence, we propose the following hypothesis:


Hypothesis 2a (H2a): Entrepreneurial enthusiasm promotes relational capital, which, in turn, increases venture capitalists’ willingness to invest.

Hypothesis 2b (H2b): Entrepreneurial preparedness promotes relational capital, which, in turn, increases venture capitalists’ willingness to invest.
 



The Moderating Role of Relational Capital

In our study, in addition to acting as a mediating variable, relational capital may reinforce the effect of entrepreneurial passion on venture capitalists’ willingness to invest. Relational capital motivates the willingness of both parties to cooperate. Scholars find that relational capital is the “bridge” between supplier development and relationship benefits. Without relational capital, there is not provide the benefits of capability development but instead has detrimental effects on the supplier management system (Blonska et al., 2013). Entrepreneurial passion reflects the conscious and intense emotional experiences that entrepreneurs develop during the entrepreneurial process. This experience can be transmitted to entrepreneurial stakeholders through emotional contagion (Cardon, 2008; Cardon et al., 2009), causing stakeholders to endorse the entrepreneurial idea of the entrepreneur, which, in turn, gives legitimacy to the entrepreneurial venture. According to signaling theory, we believe that a gap exists between the entrepreneurial passion (entrepreneurial enthusiasm and entrepreneurial preparedness) released by entrepreneurs and venture capitalists’ willingness to invest. Thus, the ability of passion signals released by entrepreneurs to promote venture investors’ willingness to invest also depends on venture capitalists’ perception of relational capital. Previous research agrees that perceived entrepreneurial passion is considered when venture capitalists make investment decisions (Elsbach and Kramer, 2003). Relational capital implies that venture capitalists consider the potential return on investment benefits that entrepreneurs and their ventures bring to themselves when making decision evaluations of entrepreneurs. A venture capitalist’s cognitive interpretation of an entrepreneur’s signal of releasing entrepreneurial passion may lead to a willingness to return the entrepreneur’s investment. Therefore, we further explore the role of relational capital as a moderating variable, arguing that it strengthens the relationship between entrepreneurial passion and venture capitalists’ willingness to invest. Venture capitalists with high relational capital perception may be more sensitive to the entrepreneurial passion released by entrepreneurs, and they are better at capturing the potential value information conveyed by such entrepreneurial passion signals. For example, emotional expressions (such as verbal expressions, facial expressions, and body language) and cognitive behaviors (such as business plan and presentation preparation) that an entrepreneur displays during the business presentation represent the entrepreneur’s confidence and commitment to the business and reflect the state of the business to a certain extent (Chen et al., 2009). This state of the business may be what venture capitalists look for when making investment decisions. Thus, entrepreneurial passion signals may impress venture capitalists even more. On the basis of “reciprocity principle,” relational capital may reduce the perceived risk of venture capitalists and encourage entrepreneurial returns on venture capital investments, which can significantly facilitate venture capitalists’ investment intentions.

By contrast, venture capitalists with low relational capital may be more rational about the entrepreneurial passion unleashed by entrepreneurs. They may not be easily contagious by entrepreneurial passion and are even less likely to accept entrepreneurs. Scholars identified compulsive enthusiasm, which is false enthusiasm that entrepreneurs will show to be favored by investors (Ho and Pollack, 2014). Entrepreneur preparedness signals convey mainly an entrepreneur’s growth and ideas for the future of the business. However, because of the incomplete alignment of target interests, investors also worry about the real situation of the entrepreneur and his team in the future cooperation. The investment of both parties is relationship-specific; hence, establishing effective mechanisms to discourage “free-rider” behavior is necessary, and relational capital provides this reciprocity. However, the perception of reciprocity among venture capitalists with low relational capital may have differences. When interpreting signals of entrepreneurial passion, venture capitalists may make fewer investment decisions due to a lack of willingness to invest on the basis of reward. Hence, we propose the following hypothesis:


Hypothesis 3a (H3a): Relational capital reinforces the relationship between entrepreneurial enthusiasm and the willingness of venture capitalists to invest.

Hypothesis 3b (H3b): Relational capital reinforces the relationship between entrepreneurial preparedness and the willingness of venture capitalists to invest.
 

Figure 1 shows the theoretical model of this research based on the above theoretical view and research hypotheses.

[image: Figure 1]

FIGURE 1. Theoretical model.





MATERIALS AND METHODS


Sample and Procedure

The empirical data selected for this study come from China’s first venture capital reality show “CHINESE DRAGON’S DEN,” a program in which five venture capitalists worth over $100 billion negotiate financing with entrepreneurs. In the show, entrepreneurs pitch their companies to five potential investors, hoping to compel any one of the venture capitalists to meet their expectations for investment capital. The flow of the show is as follows: first, the entrepreneurs introduce their names, project names, and expected amount of funding, and then present their projects. Afterward, five venture capitalists ask the entrepreneurs questions. This interaction continues until each of the five venture capitalists makes their respective investment decisions. Ultimately, the interactions between entrepreneurs and venture capitalists were used to produce segments for the show (25 episodes of 45min each). We chose this show as the data source for two reasons. First, the information is publicly available and easily accessible. Second, the information relevant to investors’ decisions is authentic and reliable. The producers of the show emphasize that the negotiations between venture capitalists and entrepreneurs for business financing are real. In the show, the startup investors’ decisions reflect their true investment intentions. To test our hypothesis, we used the observational interaction, which was optimized by Maxwell and Lévesque (2014) in accordance with the verbal protocol analysis pioneered by Bakeman and Gottman (1997). This approach is based on observing the interaction between the parties and allows trained raters to extract useful information for further analysis (Maxwell and Lévesque, 2014). First, select five trained raters from the research team to code the video of the entrepreneurs’ live presentations. The raters were primarily responsible for observing the interaction process between each entrepreneur and venture capitalists. This observation continued until all five venture capitalists exited, or one or more venture capitalists made their investment offers. We measured all items on a 5-point Likert scale except for an objective measure of venture capitalists’ willingness to invest. Second, five raters evaluated 79 videos over 4days. In the full scale, the inter-rater reliability among the five raters was 0.802, indicating inter-rater agreement. Finally, we aggregated the codes of the five raters and performed model validation on this basis (see Table 1).



TABLE 1. Deals total factor scores, selection stage disposition, and industry types.
[image: Table1]



Measures


Entrepreneurial Passion

Entrepreneurial passion was assessed according to an adaptation of the enthusiasm and preparedness scale developed by Chen et al. (2009). Items to assess enthusiasm include whether the entrepreneur has energetic body movements and vivid facial expressions. Preparedness items include whether the entrepreneur’s presentation is substantive, thoughtful and in-depth, coherent, and logical (see Table 2). The assessments were all set within a 5-point range. The Cronbach’s α was 0.844.



TABLE 2. Measuring scale of variables.
[image: Table2]



Relational Capital

Relational capital includes the three dimensions of trust, reciprocity, and affective commitment, all of which reflect the uniqueness of the relationship, that is, how the venture capitalist views the relationship. Affective commitment is the tendency of a supplier to maintain the relationship (Kumar et al., 1994). Reciprocity represents the sense of debt and obligation experienced by both parties toward the relationship in the future (Palmatier, 2008; Hoppner and Griffith, 2011). Trust is the degree to which partners expect from each other, an expectation that is not a selfish act, but a promise kept (Kaufman et al., 2006). Therefore, the study based on the relational capital scale compiled by Blonska et al. (2013), identifies five items to assess the entrepreneur’s relational capital, including whether the entrepreneur can be expected to keep his or her word, and whether the cooperation with the entrepreneur is expected (see Table 2). The assessments were all set within a 5-point range. The Cronbach’s α was 0.866.



Willingness to Invest

As a dependent variable, the value of venture capitalists’ willingness to invest is supposed to be a continuous variable. However, this variable could not be directly observed in the actual operation of data collection in this paper. Therefore, we use the investment decision behavior of the five venture capitalists in the show instead. Referring to Ciuchta et al. (2018), we set the range of 2 for the measure of willingness to invest. By observing “whether the venture capitalist would invest in the entrepreneur’s project personally” and “whether the venture capitalist would recommend others to invest in the project,” we consider 1 to be reluctant and 2 to be willing (see Table 2). The Cronbach’s α was 0.861.



Control Variables

Individual differences in entrepreneurs have an impact on the investment decisions of venture capitalists (Drover et al., 2014; Parhankangas and Renko, 2017). Therefore, on the basis of previous studies, the subsequent empirical analysis of this study needs to control for variables, such as age, gender, and the presence or absence of entrepreneurial experience of entrepreneurs. Male entrepreneurs are coded as 0 and female entrepreneurs are coded as 1. Age was coded according to the following groups: 1=25 years old and blew, 2=26–35, 3=36–45, 4=46–55, 5=56 years old and above. In addition, we control for whether the entrepreneur has previous entrepreneurial experience, where having entrepreneurial experience is 1 and vice versa is 0.





RESULTS


Confirmatory Factor Analyses

The study used validated factor analysis to examine the discriminant validity of entrepreneurial passion (including enthusiasm and preparedness), relational capital, and venture capitalists’ willingness to invest. Table 3 shows the results, which indicate that the fit of the four-factor model aptitude indicators is significantly better than that of other factor models, such as the three-factor and two-factor models. The indicators of the model were as: χ2/df=1.337, CFI=0.972, TLI=0.964, and RMSEA=0.066. These indicators indicate that the four main variables involved have better discriminant validity in this study.



TABLE 3. Results of confirmatory factor analysis of the measurement models.
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Preliminary Analyses

Table 4 shows the means, standard deviations, and correlation coefficients of the study variables. Enthusiasm (r=0.322, p<0.01) and preparedness (r=0.866, p<0.01) showed a significant positive relationship with venture capitalists’ willingness to invest. Therefore, hypotheses 1 and 2 were initially supported. Relational capital was significantly and positively associated with enthusiasm (r=0.315, p<0.01), preparedness (r=0.868, p<0.01), and willingness to invest (r=0.881, p<0.01). Therefore, hypothesis 3a and hypothesis 3b were initially supported.



TABLE 4. Means, standard deviations, and correlations for all variables.
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Analyses of the Main Effect and Mediating Effect

We test sequentially whether relational capital mediates the relationship between entrepreneurial enthusiasm, preparedness, and venture capitalists’ willingness to invest. Table 5 shows the results of the analysis. First, model M1 was constructed by including relational capital as the dependent variable and the control variables (gender, age, and entrepreneurial experience) in the equation. According to model M1, the independent variables entrepreneurial enthusiasm and entrepreneurial preparedness are added in turn to construct model M2 and model M3, respectively, so as to test the relationship between entrepreneurial enthusiasm, entrepreneurial preparedness, and relational capital. As shown by model M2 and model M3, entrepreneurial enthusiasm has a significant positive effect on relational capital (M2, β=0.309, p<0.01); entrepreneurial preparedness has a significant positive effect on relational capital (M3, β=0.861, p<0.001).



TABLE 5. Mediation effect test of relational capital.
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Second, model M4 is constructed by including venture capitalists’ willingness to invest as the dependent variable and including the control variables into the equation. Based on model M4, the independent variables entrepreneurial enthusiasm and entrepreneurial preparedness are added in turn to construct models M5 and M6, respectively, to test the relationship between entrepreneurial enthusiasm, entrepreneurial preparedness, and venture capitalists’ willingness to invest. Model M5 indicates that entrepreneurial enthusiasm has a significant positive effect on venture capitalists’ willingness to invest (M5, β=0.322, p<0.01). Therefore, H1a is further supported. Model M6 shows that entrepreneurial preparedness has a significant positive effect on venture capitalists’ willingness to invest (M6, β=0.866, p<0.001). H1b is further supported. Again, on the basis of model M4, model M7 is constructed with venture capitalists’ willingness to invest as the dependent variable and by adding the mediating variable relational capital to test the relationship between relational capital and venture capitalists’ willingness to invest. As shown by model M7, relational capital has a significant positive effect on venture capitalists’ willingness to invest (M7, β=0.888, p<0.001).

Third, the willingness of venture capitalists to invest as the dependent variable, control variables, independent variables (entrepreneurial enthusiasm and entrepreneurial preparedness), and mediating variables (relational capital) are simultaneously entered into the regression equation to construct model M8 and model M9. As shown by model M8, relational capital still has a positive effect on venture capitalists’ willingness to invest (M8, β=0.873, p<0.001), but the effect of entrepreneurial enthusiasm on venture capitalists’ willingness to invest is significantly lower (M8, β=0.052, p>0.05). This result indicates that relational capital plays a fully mediating role between entrepreneurial enthusiasm and venture capitalists’ willingness to invest, that is, H2a is supported. As shown by model M9, relational capital still has a positive effect on venture capitalists’ willingness to invest (M9, β=0.529, p<0.001), but the effect of preparedness on venture capitalists’ willingness to invest decreases (M9, β=0.410, p<0.001). Therefore, relational capital partially mediates between entrepreneurial preparedness and venture capitalists’ willingness to invest, that is, H2b is supported.



Analyses of the Moderating Effect

Finally, with venture capitalists’ willingness to invest as the dependent variable, control variables, independent variables (entrepreneurial enthusiasm and entrepreneurial preparedness), moderating variables, and interaction terms were entered into the regression equation. Models M10, M11, M12, and M13 were constructed to test sequentially whether relational capital moderates the relationship between entrepreneurial enthusiasm and venture capitalists’ willingness to invest. Table 6 shows the results. Model M12 and model M13 show that the interaction term between entrepreneurial preparedness and relational capital (M13, β=0.161, p<0.01) has an effect on venture capitalists’ willingness to invest, indicating that relational capital moderates the relationship between entrepreneurial preparedness and venture capitalists’ willingness to invest. H3b is supported. The interaction term between entrepreneurial enthusiasm and relational capital (M12, β=0.011, p>0.05) was not validated for H3a.



TABLE 6. Mediation effect test of relational capital.
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To further test whether the moderating effect of relational capital on the relationship between entrepreneurial preparedness and venture capitalists’ willingness to invest is consistent with the expectations of the previous hypothesis, the values of the mean plus or minus one standard deviation of entrepreneurial preparedness and relational capital were added in the regression model, and the interaction effects were plotted (see Figure 2). Figure 2 shows that the slope of the regression is significantly positive at low levels of relational capital (γ=0.425, t=4.377, p<0.001), whereas it remains significant at high levels of relational capital (γ=0.571, t=5.385, p<0.001). This result suggests that the positive association between entrepreneurial preparedness and venture capitalists’ willingness to invest is strong for entrepreneurs with high relational capital, whereas the positive association between entrepreneurial preparedness and venture capitalists’ willingness to invest is weak for entrepreneurs with low relational capital. Therefore, H3b is supported.

[image: Figure 2]

FIGURE 2. Interactive effect of the relational capital and entrepreneurial preparedness on venture capitalists’ willingness to invest.





DISCUSSION


Theoretical Contributions

The study expands and adds depth to the literature and research related to entrepreneurial passion, signaling theory, and relational capital in the following ways.

First, the study explores the potential impact of entrepreneurial passion on venture capitalists’ willingness to invest from a signaling theory perspective, enriching the theoretical study of entrepreneurial passion in the field of venture capital. The study introduces signaling theory to explore the relationship between investors and entrepreneurs. Venture capitalists, to some extent, consider different types of signals that entrepreneurs may convey to make investment decisions when assessing the financing potential of a startup (Ko and McKelvie, 2018; Calic and Shevchenko, 2020). Potential stakeholders may vary in the extent to which they perceive motivational cues, or which specific cues they focus on that may ultimately influence their decision to participate in a startup (Cardon et al., 2017). Much research has been conducted by scholars in the field of entrepreneurship around the factors influencing investors’ investment decisions. However, except for a few studies (Chen et al., 2009; Cardon and Kirk, 2015), not much literature has discussed how entrepreneurial passion affects venture capitalists’ investment decisions, and even less research has examined the process effects of entrepreneurial passion on venture capitalists’ investment decisions. Unlike most previous studies that have examined entrepreneurial passion as a separate construct (Mitteness et al., 2012; Eddleston et al., 2016; Hubner et al., 2020), this article distinguishes passion for the enthusiasm construct according to Cardon’s and Chen’s understanding: entrepreneurial enthusiasm and how entrepreneurial preparedness affects venture capitalists’ willingness to invest. Specifically, in the early stage of entrepreneurship, when entrepreneurs are interacting with venture capitalists, the more enthusiasm and preparedness entrepreneurs convey to venture capitalists, the more willing the venture capitalists are to invest in the entrepreneurs. However, Chen et al. (2009) found that enthusiasm did not have a significant impact on investors’ investment decisions, suggesting that investors’ previous experiences and a large amount of monetary investment may lead to cautious decision making. We can only speculate on other possible explanations. First, the data for this study came from China. The different cultural contexts in China and the United States ultimately lead to different results. China is a “guanxi” culture society and is more likely to make investment decisions because of the excellence of entrepreneurs themselves. Second, the differences may also be due to the scope of the data. The data came from the scope of the program presented. In the broader realm of venture capital investment, different constraints may lead to different findings. All possibilities await more research to sort out the role of passion for investment decisions. In a word, this study focuses on two dimensions of entrepreneurial passion as an interpersonal signal to reveal the impact of entrepreneurial enthusiasm and entrepreneurial preparedness on venture capitalists’ willingness to invest, which is a good extension and complement to the existing research on entrepreneurial passion in the field of venture capital.

Second, the study finds that entrepreneurial passion can have a facilitating effect on venture capitalists’ willingness to invest through the mediation of relational capital. Most previous studies have acknowledged the positive impact of entrepreneurial passion on investors’ investment decisions, but only a few studies have explored the underlying mechanisms (Chen et al., 2009; Cardon et al., 2017). The results of the study showed that relational capital fully mediates the relationship between entrepreneurial enthusiasm and venture capitalists’ willingness to invest. We believe the effectiveness of the signal also depends on the perception and interpretation of the venture capitalist. In general, prior investment experience will make a venture capitalist more aware of the potential outcomes associated with an entrepreneur’s signals. With this heightened awareness, the venture capitalist will be particularly sensitive to signals. The passion shown by entrepreneurs is also likely to give rise to suspicion of “performance” on the part of venture capitalists, and the presence of relational capital largely reduces such suspicion. The entrepreneurial passion signals transmitted by the entrepreneur to the venture capitalist can convey additional information to the venture capitalist, and this information can facilitate the construction of perceived relational capital by the venture capitalist. This perceived relational capital emotionally increases the venture capitalist’s trust in the entrepreneur, which, in turn, increases the venture capitalist’s willingness to invest. According to signaling theory, relational capital fully mediates the relationship between entrepreneurial enthusiasm and venture capitalists’ willingness to invest. We argue that entrepreneurial enthusiasm is, to some extent, more than a fully positive emotion. Unlike entrepreneurial preparedness, the enthusiasm shown by entrepreneurs is also likely to give rise to suspicion of “performance” on the part of venture capitalists. The presence of relational capital largely reduces this suspicion and thus positively influences the willingness of venture capitalists to invest.

Furthermore, this study extends the broader understanding and application of relational capital by introducing the concept of relational capital to this stage before investors and entrepreneurs reach a partnership. Most previous studies on relational capital have focused on supplier-buyer partnerships (Blonska et al., 2013), but only a few studies have focused on how entrepreneurs build and leverage relational capital in the early stages. This study considers relational capital as a bridge to build a relationship between entrepreneurs and venture capitalists. Starting from the entrepreneurial passion of entrepreneurs, we explore in-depth the intrinsic mechanism of the impact of entrepreneurial passion on venture capitalists’ willingness to invest and reveal the important role played by relational capital.

Third, the study reveals the borderline role of relational capital between entrepreneurial passion and venture capitalists’ willingness to invest. On the basis of signaling theory, this study finds that relational capital positively facilitates the relationship between entrepreneurial preparedness and venture capitalists’ willingness to invest. The entrepreneurial preparedness signals of startups with high relational capital are better perceived by venture capitalists and enhance venture capitalists’ willingness to invest. However, inconsistent with the expected results of this paper, startup entrepreneurial enthusiasm with high relational capital did not facilitate venture capitalists’ willingness to invest. As discussed previously, this study confirms the facilitative effect of enthusiasm on venture capitalists’ willingness to invest, whereas relational capital does not facilitate this relationship. Considering the possible reason that venture capitalists are experienced in investing, it is possible that entrepreneurs with high relational capital and high levels of passion are more likely to be aware of the dangers of using emotional expressions; thus, they are less likely to be able to control them. Third, the ineffective moderating role of relational capital between enthusiasm and venture capitalists’ willingness to invest provides direction for further research. The moderating role of relational capital demonstrates its importance in the field of venture capital and provides a further deepening of the explanatory framework for influencing investors’ investment decisions.



Practical Implications

The findings of this study have managerial implications. First, this study highlights the important role of entrepreneurial passion as an interpersonal signal during the interaction between entrepreneurs and venture capitalists. In our study, entrepreneurial enthusiasm and business preparedness are important factors for venture capitalists in determining their willingness to invest. The results of the study show that the higher the enthusiasm and preparedness of entrepreneurs, the stronger the willingness of venture capitalists to invest. On the one hand, entrepreneurs need to give their business a meaningful background and a clear positioning. On the other hand, entrepreneurs have a clear and explicit plan for the future development of their business, which is an important aspect to convince venture capitalists to invest and is a reflection of the enthusiasm and preparedness that entrepreneurs put into their business.

Second, startups need to recognize the positive role of fully utilizing relational capital in obtaining investment from venture capitalists. The results of the study indicate that the relational capital of entrepreneurs perceived by venture capitalists occupies an important position in the relationship between entrepreneurial enthusiasm and venture capitalists’ willingness to invest. It plays a completely mediating role between entrepreneurial enthusiasm and venture capitalists’ willingness to invest. This finding reveals to entrepreneurs that when startups are in the risky early stages, focusing not only on product development and promotion but also on cultivating the relational capital of the business is important, because relational capital is directly related to the trust generated by venture capitalists. Entrepreneurs must be aware of the importance of how to build appropriate relational capital with different stakeholder groups not only in terms of the number of relationships, but also the quality of relationships. Entrepreneurs should give conscious effort to build relationships and be able to cultivate them appropriately.



Research Limitations and Future Research Directions

Although some valuable conclusions were obtained in this paper, it has shortcomings. First, this study collects data based on observational interaction, which is coded by watching a venture capital type show. Although the method has some reliability, due to the limitation of the number of videos provided by this show, the lack of statistics related to venture capitalists and the limitations of the characteristics of the dependent variable makes it difficult to rely on the data to provide robustness tests for the conclusions in this paper. Second, the study shows that entrepreneurial enthusiasm has a significant positive effect on venture capitalists’ willingness to invest. This result is inconsistent with Chen et al. (2009) finding that the effect of entrepreneurial enthusiasm on investors’ investment decisions is not significant. Considering that the data used in this study are from China, whether the differences in cultural contexts of the United States and China ultimately lead to different results needs to be further investigated in subsequent studies. Third, unlike what is expected in the paper, relational capital does not have a significant moderating role in the relationship between entrepreneurial enthusiasm and venture capitalists’ willingness to invest. Venture capitalists do not increase their trust in entrepreneurial enthusiasm signals due to the high relational capital of startups, which, in turn, does not contribute to venture capitalists’ investment decisions. The deeper reasons for this finding are yet to be explored.




CONCLUSION

On the basis of signaling theory, this study investigates the relationship between entrepreneurial passion and venture capitalists’ willingness to invest using 79 interactions sample between entrepreneurs and venture capitalists. The focus is on the mediating and moderating role of relational capital. The findings show that entrepreneurial enthusiasm and preparedness have a significant positive effect on venture capitalists’ willingness to invest. Relational capital mediates the relationship between entrepreneurial enthusiasm and preparedness and venture capitalists’ willingness to invest. Furthermore, relational capital positively moderates the relationship between entrepreneurial preparedness and venture capitalists’ willingness to invest. The study provides a new approach to explore the mechanism of influence and the boundary of action between entrepreneurial passion and venture capitalists’ willingness to invest.
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The purpose of the study is to provide effective direction and ideas for urban modernization and promote the development of the city innovation economy and the stability of the employment rate. First, the main contents and influencing factors of urban culture construction are introduced. Second, the construction of city cultural images and the social capital of new entrepreneurs are discussed, and the relationship between the two is analyzed. Then, Interpretative Structural Modeling Method (ISM) is put forward, and five influencing factors of city entrepreneurial environments are expounded. A questionnaire survey is designed based on the ISM model, and a nationwide survey of new entrepreneurs is carried out. The survey results show that entrepreneurs of different genders, ages, and educational levels have different degrees of concern for the city image. Among them, the entrepreneurs with different educational levels have the most obvious difference in their attention to the cultural image of the city (p < 0.05). In addition, public transportation, educational conditions, tourism resources, air quality, and image orientation are the most obvious factors affecting the construction of city brand images (p < 0.05). The influence of the educational level of residents and investment environment on new entrepreneurs is more prominent. This shows that in the process of shaping the city brand image, the improvement of city culture is helpful for new enterprises. The more perfect the city culture is, the more attractive it will be for highly educated entrepreneurs. The study can help relevant decision-makers to plan the future development direction of the city more accurately and realize the stable development of city brand images.

Keywords: cultural construction, city brand, image design, entrepreneur, psychological capital


INTRODUCTION

Culture is an important part of comprehensive national strength. As the highest level of regional cultural development, city culture is materialized into a new growth point of the national economy. A city is an advanced place for population gathering and one of the signs of human civilization (Jiang and Zhang, 2020). The city is the main carrier of culture since it came into being. The architectural style, street layout, and spatial distribution of the city have a profound impact on the history and culture of the city. With the accelerating pace of urbanization, the importance of city cultural construction is paid more and more attention by society and governments at all levels (Tao et al., 2018). The government realizes that economic, social development, and cultural development complement one another. Culture is the manifestation of modern economic society, and economic society becomes a lasting driving force to promote cultural development (Yuan and Jiang, 2018). Culture contains the connotation of the city, is the heart and lifeblood of the city, and is the foundation of the sustainable growth of the city. Therefore, improving the core competitiveness of the city by strengthening the construction of city culture is the only way for the prosperity and development of city culture in Xi’an (Lin and Jiang, 2018). With the development of urbanization, there come more and more cities. In the rapid economic development of today, the city becomes an important subject of competition. A good city image not only enhances the competitiveness of the city but also affects the future development of the city and the country (Harp, 2018). Therefore, it has practical significance to study the problem of city image. City image refers to the impression of a city in the minds of the public. It is the perception of the city by the public, including the perception and evaluation of the shape and characteristics of the city. City image includes both objective social existence and subjective evaluation.

The construction of an entrepreneurial economy not only requires the government and social departments to “refrain from doing some things to accomplish other things” at the macro policy and cultural level but also requires the rapid growth of new ventures and the continuous activation and rational allocation of entrepreneurship. If an entrepreneur stops the development and extension of cultural values in the new environment and situation, it cannot maintain sustainable innovation, that is, the enterprise cannot maintain its strong vitality, so the intrinsic quality of entrepreneurship will gradually disappear, and the cultural value will be lost. Therefore, the essence of entrepreneurship is the external expansion of the internal cultural values of entrepreneurs. In a certain social, cultural, and political atmosphere, entrepreneurial conditions affect entrepreneurial opportunities and entrepreneurial ability. Entrepreneurial opportunities and ability are synthesized in the entrepreneurial efforts to generate entrepreneurial activities or new enterprises. It is necessary to continuously improve the entrepreneurial environment conditions of cities, carry out new entrepreneurial activities, or make new enterprises bring sustainable vitality to economic growth. As the main condition affecting the entrepreneurial environment of cities, city images affect the investment behavior and development path of entrepreneurs in many ways. Wu and Wu (2019) proposed the positive psychological role in promoting enterprise innovation behavior and verified it by using the structural model (Wu and Wu, 2019). However, compared with the entrepreneurs in developed market economy countries, Chinese entrepreneurs have to play a dual role from the beginning as they are one of the main creators of the economic growth miracle of China as traditional entrepreneurs (Hashemi, 2019) and they are also an important driving force for the social transformation of China and the establishment of a market economic system as institutional entrepreneurs (Chen et al., 2019). The dual mission of specific time and space, along with the role of the main undertaker in the growth of entrepreneurial enterprises make Chinese entrepreneurs face great pressure. Qian et al. (2018) proposed the basis of a positive correlation between enterprise performance and employee feedback, reflecting the importance of the psychological capital of entrepreneurs (Qian et al., 2018). How to make Chinese entrepreneurs out of the pressure dilemma and promote the development of an entrepreneurial economy becomes a common issue faced by government departments, entrepreneurs, and scholars. On the basis of cultural construction, the main connotation of city culture, the construction content of city image, and the operation state of psychological capital of new entrepreneurs are analyzed, and the main factors influencing city brand image and the areas of attention of new entrepreneurs to city image power are explored. This has a certain reference and guiding significance for the process of urbanization and the development of innovative enterprises at this stage. The understanding and evaluation of the entrepreneurial environment are directly related to the creation of new entrepreneurial opportunities and the improvement of entrepreneurial ability, and the understanding of entrepreneurial environment conditions is the basis for the evaluation of the city entrepreneurial environment. The construction of the entrepreneurial environment evaluation model and empirical research from the perspective of theoretical research can improve the entrepreneurial theory. The systematic research on the evaluation method of entrepreneurial environment and on the impact of entrepreneurial environment on entrepreneurial opportunities and entrepreneurial ability can provide a theoretical reference for the development of entrepreneurial activities in the unique regional economic environment of China.

Based on the elements of the city entrepreneurial environment and the literature in China and foreign countries, the research model of this study is established. That is, the interpretative structural model is used to construct the adjacency matrix between the elements to calculate the reachable matrix, forming the hierarchy of Interpretative Structural Modeling Method (ISM) of the city entrepreneurial environment. According to ISM, the key elements of the city entrepreneurial environment are determined, and the single factor investigation and analysis of five major city environmental factors are carried out. Finally, the influencing factors of the city brand image and the attention of new entrepreneurs to the city image are determined. It has a reference and guiding significance for the shaping of city images and the development of new enterprises. The innovation of this manuscript is as follows: (1) the evaluation method of the entrepreneurial environment is systematically studied to explore the impact of the entrepreneurial environment on entrepreneurial opportunities and entrepreneurial capabilities; (2) the adjacency matrix between elements is constructed by using the interpretative structural model, and the hierarchical structure of the city entrepreneurial environment is formed; and (3) the single factor investigation and analysis of the environmental factors of the five cities are carried out.



CONSTRUCTION OF CITY CULTURE AND THE DEVELOPMENT OF THE PSYCHOLOGICAL CAPITAL OF NEW VENTURE


City Cultural Construction

Cultural construction is a dynamic concept, which is a process of improving and perfecting various problems in the cultural process through the construction subject according to their own development needs (Bai et al., 2020). The construction of city culture is a multidisciplinary research field, including all aspects of city culture. In theoretical circles, city cultural construction can be divided into broad and narrow senses, including city material, institutional, and spiritual construction. Based on the definition of cultural construction, city cultural construction refers to the improvement, reform, and innovation of city culture through the material level, institutional level, and spiritual level according to the needs of people. It is a higher stage of city development in the process of urban modernization after the relay production construction and public facilities construction (Yang, 2017), and a process of city branding. The theoretical research of city culture provides strong guidance for the specific practice of city cultural construction. The connotation of city cultural construction mainly includes four parts, namely, the shaping of city cultural image, the utilization of city historical and cultural resources, the development of city cultural industry, and the participation of city social members (Jin, 2017).

First, the shaping of the cultural image of the city. The literal meaning of the cultural image of the city can be understood as the cultural elements in the vision of the city. A city image is the first impression of a city. The city is carefully planned and designed in all aspects to show the image of the city, from the style of the city buildings to the building of the blocks of the city, from the placement of the city sculptures to the layout of city parks, and from the design of the city squares to the extraction of the street lights of the city. The construction of modern city image is added more cultural elements to it, which not only effectively avoids “following the same pattern,” but also makes the profound cultural heritage of some landmark buildings of the city easily understood.

Second, the utilization of city historical and cultural resources. The utilization of city historical and cultural resources includes the protection and development of historical and cultural resources. The ancient buildings, antiquities, and other historical cultural heritage of the city should be protected, and then reasonable development and utilization should be carried out. Historical and cultural resources are valuable assets for a city, and their reasonable utilization can more clearly interpret the overall style of a city (Shan, 2017).

Third, the development of the cultural industry of the city. The development of the cultural industry of the city should be determined according to the specific situation of the current development of each city. Choosing the cultural industry development suitable for their city is conducive to increasing the selectivity of city cultural construction. For example, Tokyo, Japan is in favor of the animation industry, and its animation industry is famous all over the world. As an emerging industry, the rapid development of the city cultural industry opens up the gap between cities. Therefore, the development of cultural industry should grasp the local cultural resources with distinctive characteristics and learn from the excellent experience in China and foreign countries in the process of transformation and utilization, achieving better development.

Fourth, the participation of the members of society. The participation of the members of society is a key step in the construction of city culture. The strong participation of the members of society is conducive to the collection of opinions from various parties, and the results are the common results of various forces. In the process of city cultural construction, the participation of the members of society should be fully considered. In the process of participation of the members of society, the overall quality of citizens should be fully cultivated. As one of the main bodies of city cultural construction, the quality of citizens also has a corresponding impact on city cultural construction (Xie et al., 2020). In terms of city development, the economy precedes culture. The main features of modern city cultural construction are as follows. First, highlighting historical and cultural features (Datu et al., 2018). The ancient style and charm of a city is the mark of development for thousands of years, carrying and witnessing history. Second, showing the style of contemporary culture. Different cultures are combined to show the contemporary city cultural construction in an all-around way, especially for the emerging cultural industry, timely effective publicity, and interaction through online and offline media, and showing the results to everyone timely (Alessandri et al., 2018). Third, predicting the cultural trend in the future. The competition between city cultures is not only aware of the present but also the future. Therefore, in the process of construction, long-term planning should be done well, and combined with short-term planning, the unique cultural space of the city should be created. The construction of city cultural image taken as the first step, and then the historical and cultural resources of the city are excavated. The cultural industry should be selectively developed and utilized and worked together to make suggestions for the city cultural construction through the multi-party participation of the government, market, and social forces, realizing the city cultural construction (Harms et al., 2018).

Domestic scholars have three views on the concept of the entrepreneurial environment. The first is Platform theory. Some scholars believe that the connotation of entrepreneurial environment refers to a public platform built by the government and society for entrepreneurs to establish new enterprises. The entrepreneurial environment is the stage of entrepreneurial activities. The second view is the Factor theory. Entrepreneurial environment refers to the combination of various factors in the entrepreneurial process. Yang Wubin believes that the entrepreneurial environment refers to the sum of all external factors that change around the growth of entrepreneurial enterprises and can affect the growth of entrepreneurial enterprises. The city entrepreneurial environment is the aggregation of a series of concepts, which is the result of various factors. The technological entrepreneurial environment refers to the sum of direct or indirect external influencing factors related to the entrepreneurial activities of technological enterprises. The third view is concerned with both the platform and the factors. The entrepreneurial environment is the external condition of people’s entrepreneurship. It is composed of comprehensive factors. Generally speaking, domestic scholars focus on factor theories, which can provide a theoretical reference for the construction of entrepreneurial environment evaluation indexes (Lu et al., 2019; Liu et al., 2021).

Therefore, according to the above, hypothesis 1 is obtained, which is defined as H1:


H1: City social images have a positive impact on the performance of new ventures.





Theory of City Image Building and Its Influencing Factors

The settlement state of a city reflects the social attribute of a group (Jeun and Kim, 2018), and the content of city image includes two aspects. First, the setting of all hardware systems, including the overall layout design of the city, city roads, landscaping, and environmental sanitation (Anglin et al., 2018). Second, the city software system, including government external image display, government work behavior, city civilization construction, city culture transmission, city activity establishment, quality image of city residents, city color use, and city logo design (Shiro et al., 2020). All these provide a more transmissible and infectious basis for city image perception. With the intense competition of cities, each city needs to shape its city image with distinctive city image positioning to obtain rich returns for the city (Wu and Song, 2019). It is a very important way to build a bright city image through various activities. Such activities include various natural characteristics of the city. The dimensions of city image include nature, entertainment activities, shopping, catering, commercial creativity, social capital, social relations and cohesion, cultural tolerance, cooperation and interaction, and cultural activities (Feng and Chen, 2020; Thilanhuong and Dérioz, 2020).

City cultural construction is a complex system engineering, involving planning, cooperation, and implementation. In the numerous strategies, the basic ideas are as follows. Firstly, constructing a city cultural theme. It is the premise of city cultural construction. The establishment of a city cultural theme should be refined according to the local cultural environment and the cultural resources of the city itself (Mansour, 2020). Proper construction of city cultural theme helps to clarify the development context of a city, guide the direction of city construction, shape a positive city image, enhance the popularity, taste, core competitiveness, and finally promote the sustainable development of the city (Liu and Liu, 2019). Second, clarifying the overall planning of city cultural construction. Based on the principle of “scientific planning, people-oriented,” the historical factors, realistic factors, and future factors of city culture are comprehensively explored to integrate into the historicity, reality, and future of city culture. Third, mining the cultural resources of the city. The cultural industry gradually becomes the main carrier of competition among cities. As an emerging industry, it has strong competitiveness in the current city development process. In addition, the improvement of city science and education is also conducive to the improvement of the quality of city social members, realizing the multiple co-construction of city cultural construction (Putri, 2019). Fourth, strengthening cultural publicity. It is urgent to speed up the cultural publicity of the city and shape the cultural image of the city. The publicity of city culture should fully display the image of city culture with the help of traditional media and new media (Xikui, 2020).

Therefore, hypothesis 2 is obtained and defined as H2:


H2: City cultural images have a positive impact on the performance of new ventures.





Operation Principle of Psychological Capital in New Ventures

The so-called new venture refers to a new enterprise with innovative entrepreneurial activities as the main driving factor of economic growth (Cvp et al., 2020). Entrepreneurs and their innovation and entrepreneurship activities play a key role in the economic and social-economic form (Xia et al., 2020). The culture and policies of a region play a very important role in the development of new-venture enterprises (Yu, 2019). Wu et al. (2019) found that it was very important for entrepreneurship education and entrepreneurship practice to propose the driving factors behind the exploration and search of entrepreneurial intention and analyzed the effect of positive psychology on self-efficacy of entrepreneurship (Wu et al., 2019). Psychological capital is a kind of capital asset without physical form, which can bring economic benefits for enterprises in a long period and reflect the accumulation or accumulation results of enterprise investment activities. Human capital, social capital, tangible capital, and financial capital are the key factors to promote the successful development of enterprises. Psychological capital is the traceability of human capital and social capital, two typical intangible capital. Human capital focuses on the direction and intensity of individual involvement and emphasizes the knowledge and skills that individuals should possess. Social capital focuses on the radiation direction and coverage of the individual network, emphasizes the relationship network, and network of individuals while psychological capital is devoted to exploring the main characteristics of human capital and social capital research content. The influence of psychological capital factors permeates the process of human capital and social capital development and change mode. Positive psychological state and psychological characteristics can effectively affect the choice mode, cognitive direction, and behavior result of the individual in the process of accumulating social capital and human capital. A negative psychological state and psychological characteristics restrict the flexibility of individual thoughts and actions. The development of psychological capital can expand the conventional thinking and behavior mode of the individual, increase the node and coverage of the individual network system, and create more sustainable resources for individuals and groups. This will produce the spiral trend of individual and group growth and potential development and improve the market utility and economic benefits of social capital.

The psychological capital of an entrepreneur goes beyond human capital and social capital, and it also has the characteristics that capital can bring returns to owners. First, the psychological capital of an entrepreneur influences the performance of new ventures by amplifying their entrepreneurial ability and then carrying out efficient entrepreneurial activities or improving the performances of the individual in work. Second, the level of psychological capital of an entrepreneur affects the level of psychological capital of an employee and the performance of new ventures through the improvement of the ability and job performance of an employee. Third, the higher the level of the psychological capital of the entrepreneur is, the stronger their ability to resist the uncertain environment, the higher the survival rate of new ventures is, and the greater the market share they occupy over time, thus, the higher the performance of new ventures is (Deng et al., 2021; Kozlova, 2021).

According to the above contents, hypothesis 3 is obtained and defined as H3:


H3: City economic images have a positive impact on the performance of new ventures.





Internal Relationship Between the Culture of the City and Its Entrepreneurial Social Capital

Cultural values, as a deep cultural belief system, are the general view of the subject of the subjective and objective world and the relationship between them. It reflects the cognition and relationship of the subject with the state, society, region, or organization, and affects the self-identity, understanding of the meaning of life, and interpersonal relationship of the subject. Cultural values have a guiding role for entrepreneurs. The actions of entrepreneurs with different directions can reflect different cultural values. It can be said that entrepreneurship inherently embodies the cultural values of entrepreneurs. From the perspective of cultural values, it can be found that innovation is not only in the field of scientific and technological discovery and invention but also in the field of values. The innovation of entrepreneurship in cultural values is manifested as the accumulation and growth of cultural capital.

Entrepreneurship is the product of economic and cultural development in modern society. There is no consensus on the definition of the essence of entrepreneurship in academic circles. However, some valuable viewpoints about entrepreneurship are formed after the analysis from different perspectives, and they are the psychological characteristics, the cognitive ability, and the unique quality of entrepreneurs. The connotation of entrepreneurship is defined from the following aspects. First, it refers to innovative spirit, that is, entrepreneurs always search for changes and regard them as an opportunity. The main body of innovation is entrepreneurs and reformers in the economic field, who can boldly break through the traditional business models and practices in the continuous fierce competition, actively mobilize various available production resources, open new markets, and create new organizational forms and business models. In the modernization of today, the sense of hardship, dedication, and hard work of entrepreneurs is the embodiment of professionalism. Second, it is the spirit of cooperation. Enterprises are the product of economic and social development, along with the basic element of the social division of labor and cooperation. Entrepreneurs cannot rely on their efforts to manage all aspects of enterprises and must have a spirit of cooperation so that everyone can work together to form cooperative benefits. With the expansion of the scale and division of enterprises, the entrepreneurial spirit of cooperation is becoming more and more important. The essence of cooperation is that all parties achieve the final synergy effect and a win-win pattern through the replacement, exchange, and coordination of resources and capabilities. Entrepreneurship is always relative because the new concepts will gradually become traditions, and innovation will also change into conventions with the continuous expansion of entrepreneurial cultural values (Xia and Liu, 2021).

Therefore, hypothesis 4 is obtained and defined as H4:


H4: City environmental images have a positive impact on the performance of new ventures.





Influencing Factors of Entrepreneurial Environment Based on Interpretative Structural Modeling Method

Although domestic and foreign scholars analyze and study the basic characteristics of the entrepreneurial environment, they do not explore the relationship between various entrepreneurial environments, which makes people need to identify the relationship between elements in the process of improving the entrepreneurial environment. Based on this, the previous studies on the entrepreneurial environment are summarized, and ISM is used to study the relationship between the elements of the entrepreneurial environment. It is concluded that the key elements of the entrepreneurial environment provide a theoretical basis for improving the entrepreneurial environment of the country or region by understanding the relationship between the elements at different levels. The idea of ISM is to select the system elements first, then construct the model and establish the adjacency matrix and reachability matrix according to the detailed list of elements. If two factors are influencing each other, the corresponding reduction matrix should be established and hierarchically processed, and the multi-level hierarchical directed graph is drawn according to the matrix obtained by hierarchical structure processing. Finally, the relationship between various factors to be solved can be analyzed according to the directed graph to guide decision-makers to make objective decisions.

The relationship between the influencing factors of the entrepreneurial environment is reflected in five levels. Among them, business and professional infrastructure, entry barriers, physical infrastructure, cultural and social norms, education, and training are the basic elements in the influencing factors of the entrepreneurial environment at the most basic level of ISM. Under the support of this basic element, the second-level basic influencing factors of the entrepreneurial environment, including social and economic conditions, entrepreneurship and business skills, research and development transfer, and intellectual property rights are formed. Under the guarantee of these two basic elements, the second-level basic influencing factors of the entrepreneurial environment, including government policies and regulations, and government projects, are formed.

Thus, the key elements of the entrepreneurial environment include the business environment, education environment, technology environment, policy environment, and city culture. According to its multi-level hierarchical interpretation structure model, it can be found that these six elements have obvious hierarchical characteristics. It is suggested that in the process of improving the entrepreneurial environment, the city cultural environment should be considered at the grassroots level, and the improvement of the city cultural environment will deeply affect the technological environment and economic environment (Iregui et al., 2021).

Based on the above analysis, hypothesis 5 is obtained and defined as H5:


H5: City communication images have a positive impact on the performance of new ventures.





Design of the Questionnaire on the Influencing Factors of City Image Building

Based on the above contents, the study makes an intuitive image representation of the five hypotheses, as shown in Figure 1.


[image: image]

FIGURE 1. The hypotheses proposed.


Based on the above five hypotheses, a set of investigation scheme is designed. A city image is not only an objective existence but also a subjective perception. In addition to the objective index of the city, there is also the subjective evaluation of the city image by the audience. Therefore, a more comprehensive evaluation index system of the influence of city image should be built based on the above two survey objectives when the questionnaire is designed, and relevant questions should be set up to achieve the survey task.

The question design of the questionnaire will be divided into five measurement levels according to the influence of each factor on the city image, and the order of the options is “extremely severe – severe – moderate – mild – no influence.” According to the measurement level, the option of “no influence” can help to judge whether the factor is related to the city image. The other four options of “extremely severe; severe; moderate; and mild” can judge the influence of this factor on the city image. Therefore, the question-setting of this questionnaire is helpful to achieve the two objectives of this survey.

In addition, the questions are designed to try to fully interpret the evaluation standard of the influence of the city image from the perspective of the audience. The fields involved in the questionnaire are the influence of the social image, cultural image, economic image, environmental image, and communication image of the city. The elements of social image influence are mainly divided into transportation, medical treatment, housing, education, and social security. Elements of cultural image influence are mainly divided into the library, museum, theater, and concert hall. Elements of economic image influence are mainly divided into tourism, investment, and the number of commercial brands. The elements of environmental image influence are mainly divided into greening, climate, and water source conditions. Lastly, the elements of the influence of communication image are mainly divided into city image advertising, media reports, and city image recognition system. The elements of the above five fields are closely related to the influence of city image and affect the life, study, and work of the audience, as well as the experience and evaluation of city image by the audience. Therefore, this questionnaire can fully show the elements of the influence of city image and make an in-depth investigation on the relationship between these elements and the influence of city image.

Five hundred questionnaires are distributed nationwide, and 456 valid questionnaires are collected through online Q&A, with a recovery rate of 91.2%. According to the data statistics of the collected questionnaires, the proportion of each option is calculated according to the choice of the audience of each influencing factor, and the basic judgment of the audience on the contribution of each factor to the image of the city is analyzed. Then, the scores are set, and the extremely severe is scored 5, severe is 4, moderate is 3, mild is 2, and no influence is 1, respectively. Subsequently, the average score of each factor is calculated according to the percentage of each option, thereby judging the relationship between this factor and the influence of city image. The specific calculation equation is as follows:

[image: image]

Q is the average score of an impact factor, and a, b, c, d, and e are “extreme,” “severe,” “moderate,” “mild,” and “no impact,” respectively.



Validity of the Questionnaire

The effectiveness of the questionnaire directly affects the quality of the survey results. A high-quality questionnaire can more objectively reflect the actual situation. The validity of the questionnaire is usually measured by reliability and validity.


Reliability

The reliability of the questionnaire is to identify the consistency and stability of the measurement results. For example, if the test results are consistent in the pre-test and the post-test, the reliability of the questionnaire reliability is higher, and vice versa.



Validity

Questionnaire validity is used to reflect whether the survey results can truly reflect the objectives and intentions of the measurement. It is an important index to evaluate the quality of the questionnaire. It is worth noting that validity is a concept of relativity, even if the same measurement result varies with the target. The misunderstanding caused by unclear topics or unclear requirements should be avoided to improve the validity of the measurement in the process of designing the questionnaire.

Reliability and validity are both related and differentiated. If the reliability is high, the validity is not necessarily high, and if the validity is high, the reliability is also high. The pre-questionnaire should be tested before the formal questionnaire is issued to improve the reliability and validity of the questionnaire. The purpose of the pre-test is to find out whether the content structure, logic, language, and other aspects of the questionnaire need to be corrected, and sometimes used to estimate the reliability and validity of the questionnaire. And the statistical software is used to test the recycled pre-test questions. Descriptive statistics are used to explore the position of the subjects, the nature, the size, and the region of the enterprise, which can reflect whether the sample of the questionnaire is representative or not.



Item Analysis

Item analysis is to calculate the critical ratio (CR) of each item. The method is that the total score of the item in the pre-test scale is arranged according to the level. The first 27% of the score is the high group, and the last 27% is the low group. The significance test of the difference in the average score of each item between the high and low groups is obtained. If the CR value of the item reaches a significant level, it means that the item can identify the reaction degree of different subjects. This is the first consideration for whether the item should be deleted.



Questionnaire Validity Analysis

After item analysis, the structural validity of the scale should be tested, and validity analysis should be carried out. The so-called structural validity refers to the degree to which the scale can measure the concept or characteristics of the theory. Exploratory factor analysis is used to test the goodness of fit between the data and the model, to ensure the structural validity of the questionnaire, and the universality of the questionnaire. That is, the potential structure of the scale should be found out, and the number of topics is reduced to make it a group of having less number and more relevant variables. In the actual investigation and study, the validity construction of the scale sometimes requires factor analysis twice or thrice because in the first-factor analysis of some scales, the content of the topics covered by the factor level is too different, and the explanation at the same level is unreasonable. Therefore, it may be necessary to delete some topics, and the validity of the deleted item needs to be reconstructed. The items with high correlation are screened by factor analysis, and the items with low explanatory power are deleted to ensure the construct validity of the scale. If the rotation of the component matrix in the principal component analysis is quite different from the expected results, it shows that the questionnaire is not reasonable and needs to change the topic and even adjust the structure of the questionnaire.



Questionnaire Reliability Analysis

After the factor analysis is completed, the reliability of the scale and the total scale need to be analyzed, that is, the reliability or stability of the scale should be tested. The higher the reliability of a scale is, the more stable the scale is. Generally speaking, the reliability coefficient should be between 0.5 and 0.6.

Table 1 shows the reliability statistics of the questionnaire.


TABLE 1. Reliability statistics.

[image: Table 1]Table 1 shows that the reliability of the questionnaire is tested by the internal consistency of Cronbach’s Alpha reliability coefficient, which ensures the consistency of the scoring direction of each item option. The measured value of α is 0.797, indicating that the questionnaire has good stability and internal consistency.



INVESTIGATION AND ANALYSIS ON THE INFLUENCING FACTORS OF CITY IMAGE


Influence of City Images on Entrepreneurs

According to the survey results, male and female entrepreneurs are different in the attention to city images, as shown in Figure 2.
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FIGURE 2. Comparison of the attention to urban images between male and female entrepreneurs.


In terms of the city social image, the average score of females is 95.6, and that of males is 96.7. In terms of the city economic image, the average score of females is 32.4, and that of males is 31.9. In terms of economic images, the environmental image, and the communication image, the average score of females and males is the same. The results show that there is no significant difference in the attention of entrepreneurs of different genders to city images (p > 0.05), and most entrepreneurs pay more attention to the social image than the communication image.

Figure 3 shows the comparison of the attention of the entrepreneurs of different ages to the five aspects of the city image.
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FIGURE 3. Comparison of the attention of the entrepreneurs of different ages to the city image.


The average score of the subjects under the age of 30 in the city social image is 98.9, that of the subjects aged 31–45 is 96.6, and that of the subjects over 45 is 94.8. On the impact of the city economic image, the average score of the subjects under 30 years old is 33.6, that of the subjects aged 31–45 is 32.5, and that of the subjects over 45 is 31.3. The results show that there is no significant difference in the attention of entrepreneurs of different ages to different dimensions of the city image (p > 0.05), indicating that age has little effect on entrepreneurial social capital.

Figure 4 shows the attention of the entrepreneurs with different educational backgrounds to the five aspects of the city image.
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FIGURE 4. Comparison of the attention of the entrepreneurs with different educational backgrounds to the city image.


The average score of the subjects with high school education in city social image is 99.22, that of the subjects with undergraduate education is 97.3, and that of the subjects with graduate education is 93.3. The average score of the subjects with high school education in the city cultural image is 23.4, that of the subjects with undergraduate education is 22.3, and that of the subjects with graduate education is 21.6. The data show that there are significant differences in the attention of entrepreneurs with different educational backgrounds to city images (p < 0.05), but there is no significant difference in the other four aspects. Moreover, the higher the educational backgrounds are, the more the attention to the cultural image of the city is.



A Survey on the Influencing Factors of City Social Image

After the results of this questionnaire are sorted out, the interviewees are roughly divided according to the five basic types of government officials, entrepreneurs, general staff, freelancers, and others. The specific distribution of the number is shown in Figure 5.
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FIGURE 5. Distribution of professional types of interviewees.


The data show that the main occupations of the surveyed population are ordinary workers, followed by entrepreneurs and government officials, and the least is freelancers. There are 41 government officials, 63 entrepreneurs, 110 ordinary employees, and 54 freelancers. The study finds that 62% of entrepreneurs are new entrepreneurs, and their sensitivity to the city brand image is slightly higher than that of other types of occupations.

Specifically, the survey results of the influencing factors of city social image and the average score of each influencing factor of new entrepreneurs for city social influence are compared with the overall data. The results are shown in Figures 6, 7.
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FIGURE 6. Attention and scores of the audiences on the influencing factors of city social image.
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FIGURE 7. Comparison between the average scores of new entrepreneurs and the overall audience.


The figure shows that city public transport has the greatest impact on city social image, with an average score of 4.12. The medical level has the least impact on the social image, with an average score of 3.71. The social environment affects the judgment of the audience of the influence of city image. Good security conditions, good social welfare and security system, and convenient transportation facilities not only affect the quality of life of residents but also act as an important evaluation index. After the comparison is conducted, there is little difference in the concern of new entrepreneurs for various influencing factors from the overall situation, but the average score of public transportation and infrastructure construction is significantly higher than that of the overall situation, indicating that new entrepreneurs are more concerned about the transportation and infrastructure construction than ordinary people. And Hypothesis 1 is supported.



Survey Results on Influencing Factors of City Cultural Image

The survey on the influencing factors of city cultural image is mainly divided into city education conditions, the overall education level of residents, the popularity of the Internet, and the number of libraries. Based on the statistics of the questionnaire, the public and new entrepreneurs pay more attention to the influencing factors of city cultural image, as shown in Figures 8, 9.
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FIGURE 8. Attention and scores of the audiences on influencing factors of city environmental image.
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FIGURE 9. Comparison of the average scores between new entrepreneurs and the overall audience.


Figures 8, 9 show that the average score of the city education level is slightly higher than the education level of residents, the network popularization, and the number of libraries is more important to the cultural image of the city. The average score, education level, and Internet popularity rate of new entrepreneurs are higher than the overall average score, indicating that the public believes that the educational conditions of the city are the most important to constructing the cultural image of the city. However, new entrepreneurs believe that the education level of urban residents and the popularity of the Internet can better reflect the cultural image of a city. Hypothesis 2 is verified.



Survey Results on Influencing Factors of City Economic Image

The survey on the influence of city economic image is mainly divided into the survey of tourism, investment, and the number of commercial brands. Based on the data statistics of the questionnaire, the attention of the public to different factors and the average score of new entrepreneurs are compared, as shown in Figures 10, 11.
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FIGURE 10. Attention and scores of the audiences on the influencing factors of city economic image.
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FIGURE 11. Comparison between the average scores of new entrepreneurs and the overall audience.


The figure shows that the public pays more attention to city tourism resources than investment climate and commercial environment, and the average score of tourism resources is also higher than the other two. This shows that the public generally believes that the economic image of the city is most closely related to city tourism resources, but the average score of new entrepreneurs on the three factors is opposite. The average score of investment climate and commercial environment is higher, indicating that the investment climate and commercial environment are more important for new entrepreneurs. And hypothesis 3 is not true.



Survey Results on Influencing Factors of City Environmental Image

The survey on the influencing factors of city environmental image is mainly carried out from air quality, water resources, greening rate, and environmental pollution. Through the data statistics of the questionnaire, the attention of the public to the factors and the average score of new entrepreneurs are compared, as shown in Figures 12, 13.
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FIGURE 12. Attention and scores of the audiences on influencing factors of city environmental image.
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FIGURE 13. Comparison between the average scores of new entrepreneurs and the overall audience.


The figures show that the audience attaches great importance to air quality and water resources, which is consistent with the views of new entrepreneurs. However, the difference is that new entrepreneurs give more attention to the factor of environmental pollution, indicating that the image of the city environment depends largely on air and water quality. Besides, environmental pollution is also a manifestation of the overall environment and governance capacity of a city. And hypothesis 4 is supported.



Survey Results of Influencing Factors of City Communication Image

The survey on the factors that constitute the image power of city communication is mainly concerned with image positioning, brand connotation, news media, and promotion videos. The survey on the image recognition system, image advertising, and media reports is conducted. Based on the statistics of the collected questionnaires, the attention of the public to different factors and the average score of new entrepreneurs are shown in Figures 14, 15.
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FIGURE 14. Attention of the audiences to influencing factors of city communication image.
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FIGURE 15. Comparison between the average scores of new entrepreneurs and the overall audience.


The figures show that the attention of the public to the city image positioning and brand connotation is higher than that of the new media and promotion videos, which has no big difference in the comparison with the new entrepreneurs. The average score of the new entrepreneurs in the brand connotation and promotion videos is slightly higher than the overall score, indicating that the new entrepreneurs are more aware of the brand effect and promotion of the city, which is very important to popularize the city. And hypothesis 5 is supported.
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The purpose of this study was to analyze the current situation of the entrepreneurial consciousness of college student entrepreneurs and to explore the role of innovative and entrepreneurial talents in social and economic development. Based on the teaching concept of Chinese excellent traditional culture, first, the relevant theories of innovation and entrepreneurship, as well as the characteristics of entrepreneurial talents in colleges and entrepreneurs, are analyzed and elaborated; moreover, the definition of college student entrepreneur is explained; then, from the perspective of entrepreneurial teaching management, entrepreneurial education, and place support, the questionnaire method is selected to show the understanding of the entrepreneurship of college students; finally, based on the Cobb-Douglas function, the model before and after the introduction of innovative and entrepreneurial talents is tested and analyzed. Investigation and analysis suggest that most college students have entrepreneurial intention, and 61.5% of them choose to start their own business after having working experience; the relative freedom of time and space is the main factor to attract college students to start their own businesses, accounting for 42.3%; 69.3% of college students think that capital is a restricting factor for entrepreneurship, while 76.2% think that lack of experience is a major restricting factor for entrepreneurship; college students have a certain demand for entrepreneurship training and guidance from the school, especially in the setting of entrepreneurship incubation park and resource pool; the characteristics of entrepreneurship, professional skills, and interpersonal resources are more crucial for college students; most college students have a positive cognition of the excellent traditional Chinese teaching concepts; the analysis based on the Cobb-Douglas function reveals that the introduction of innovative and entrepreneurial talents can promote economic development. This exploration has a positive effect on the cultivation of awareness of college students of entrepreneurship and innovation, as well as the relationship discussion between the introduction of innovative and entrepreneurial talents and social economy.

Keywords: traditional culture, college student entrepreneur, questionnaire, innovation and entrepreneurship, Cobb-Douglas


INTRODUCTION

The growth and development of college students are closely related to the development of society and even a country. In recent years, the requirements for innovation have been constantly improved. No matter which country or industry, entrepreneurship is an aspect that cannot be ignored in promoting social development, which is of great significance to the economic development of the country and society (Teece, 2017; Haruyama and Hashimoto, 2020). In the last century, economic growth and innovation technology development are inseparable, and the innovation at that stage even led to the global economy. At present, the form of innovation is more abundant, and its role in economic development becomes more and more obvious. Encouraging innovation has become a regular and long-term policy (Yang, 2019; Ruii et al., 2021). Influenced by the current social environment and the impetuous market environment, the perception of traditional culture of college students is not so clear. Therefore, it is necessary to constantly improve the recognition of traditional culture by this special group (Shi et al., 2019). The Chinese excellent traditional culture contains rich contents, and attention should be paid to the education of contemporary youth culture perception and identity. The rapid development of artificial intelligence and mobile Internet has brought many new enterprises; however, many new ventures have disappeared, among which the reasons are relatively complex (Danilin, 2020; Lu et al., 2020; Pena et al., 2021). In view of innovation and entrepreneurship, Wu et al. (2019) selected MBA majors of the Tianjin University as the research object and analyzed and discussed the entrepreneurial intention of students based on their self-efficacy, which provided some reference for promoting entrepreneurship education and improving entrepreneurial practice activities. Buenstorf et al. (2017) selected college dropouts as the research object and analyzed the relationship between college dropouts, graduation, innovation and entrepreneurship activities, and entrepreneurial performance. The majority of those who have dropped out of school decided to start a business. However, even if people become entrepreneurs, they still need to adapt to the fierce market competition environment. Stel et al. (2017) studied and analyzed the relationship between entrepreneurial motivation and entrepreneur income. The results suggest that no matter what the type of necessary motivation is, the income of corresponding entrepreneurs is significantly lower than that of opportunistic entrepreneurs, and this difference runs through the whole process of entrepreneur tenure and has permanent characteristics. Ahsan et al. (2018) analyzed the challenges faced by student entrepreneurs in the process of entrepreneurship. Based on the social cognitive theory of self-regulation, a two-stage model was constructed to analyze the effect of the emotional state of student entrepreneurs on entrepreneurial identity and its process. It was found that the dual role of effective guidance combined with the model founders is conducive to the transition from students to entrepreneurs (Ahsan et al., 2018). Moreover, there is a lot of research work on the entrepreneurship of college students. According to previous studies, the innovation and entrepreneurship activities and intentions of the college students are affected by multiple factors, and the transition from students to entrepreneurs is also affected by multiple factors. Throughout the existing research, it was found that the research work of integrating the teaching concept of traditional culture into it is not much, and the research work focusing on individual college students is also relatively scarce.

Based on this, this exploration aims to analyze the current situation of the entrepreneurial consciousness of college students and to discuss the impact of the introduction of innovative and entrepreneurial talents on the social economy. With college students as the research object, through the method of questionnaire combined with model test, the factors influencing the innovation and entrepreneurship of college students are summarized, and the role of college students as innovative and entrepreneurial talents (i.e., college student entrepreneur) in social and economic development is simply analyzed. The research innovation is that the role of the teaching concept of Chinese excellent traditional culture is considered in the analysis of the current situation of the entrepreneurial consciousness of college students, and the preliminary analysis and discussion on the relationship between the introduction of innovative and entrepreneurial talents and the social and economic development is made.



INNOVATION AND ENTREPRENEURSHIP, TALENT TRAINING, AND ENTREPRENEUR CHARACTERISTICS


Teaching Concept of Chinese Excellent Traditional Culture

After years of baptism and inheritance, the Chinese excellent traditional culture covers all levels of content, such as literature and technology in the traditional sense, and has the complementary unity between the spiritual connotation and the realization carrier. In terms of spiritual connotation, it reflects the relationship between man and nature, country, society, and themselves. The so-called survival concept, family and country feelings, social care, and personality cultivation are the core embodiment and representation of its spiritual connotation; from the carrier of realization, the physical and cultural image, such as language, words, brilliant art, and science and technology, is the core embodiment of its carrier of realization. In terms of relevance, the former is the embodiment of the inner temperament of the latter, while the latter is the external manifestation of the former. In higher education, cultural identity plays an important role in the formation of the teaching mode. The realization of cultural identity depends on rational cognition, emotional identity, belief guidance, and practical reinforcement of the related objects. For the special group of college students, cultural identity is also reflected in the concept and behavior of innovation and entrepreneurship (Chan, 2017; Ward et al., 2021). In many speeches, General Secretary Xi also stressed the importance of Chinese traditional culture and its significance in establishing world outlook, outlook on life, and values. Under the background of the new era of mass entrepreneurship, the innovation and entrepreneurship ideas contained in the Chinese excellent traditional culture undoubtedly play a positive role in promoting the inheritance of culture and promoting innovation and entrepreneurship education. Therefore, relevant analysis is made based on the teaching concept of Chinese excellent traditional culture.



Related Theories of Entrepreneurship and Innovation

The rapid development of the economy and the aggravation of market competition put forward higher requirements for talent training and innovation. The definition of innovation is very different. No matter what the new way of understanding is, the premise of “new” remains unchanged (Wu and Song, 2019). Based on innovation, social economy and creativity also develop and progress in this process (Januzzi and Ibrahim, 2020; Wang and Hou, 2020; Aldianto et al., 2021). The concept of innovation is first put forward in the book Economic Development Theory. At this time, entrepreneurs are considered to be the core of innovation, and new technologies or methods are considered to be the embodiment of core content. Later, on this basis, institutional innovation is developed; then, the understanding of innovation is further expanded and extended, which is no longer confined to technology and system, but involved many aspects such as school and humanistic quality, from which the theory of systematic innovation comes into being. Similar to innovation, entrepreneurship has also experienced different levels and degrees of development. The so-called entrepreneur refers to the leader and coordinator in the specific production practice; for this, some people think that entrepreneurship is an indispensable prerequisite for innovation; others study the characteristics of entrepreneurial psychology. Cultural identity is also a component of social cognition, and the social environment has a great influence on entrepreneurs (Engineer et al., 2019; Abraham, 2020).

Based on the abovementioned content, it is easy to find that for the entrepreneurial groups of college students, the recognition of Chinese excellent traditional culture runs through the whole process of innovation and entrepreneurship.



Entrepreneurial Talents and Entrepreneur Characteristics in Colleges

The entrepreneurship of college students has always been concerned. In view of this, the government has also issued relevant supporting policy documents, which are enough to show that the state attaches great importance to the entrepreneurship of college students. It is a possible choice for graduates to promote employment through entrepreneurship. Among them, the talent training mode of colleges naturally occupies a key proportion, which is also a basic problem in higher education. This exploration holds that the talent training mode is that colleges, as the main body of undertaking the educational task, can help college students to construct the structure of knowledge and quality, so as to achieve the purpose of cultivating innovative and entrepreneurial talents.

Based on the abovementioned entrepreneurial theory, the so-called entrepreneurs are those who make efficient use of social resources based on the construction of new enterprises. Through the reorganization and integration of relevant production factors, entrepreneurs can achieve the creation of new value. It can be said that entrepreneurs are the participants of social-related economic activities (Rogoza et al., 2018). For the entrepreneurial talents of college students, it is believed that they are based on innovation ability, have entrepreneurship, have certain entrepreneurial qualities (EQ), are good at seizing opportunities, can take corresponding risks, and realize their own value-added through the establishment of enterprises. These people are called college student entrepreneurs.

Entrepreneurship is influenced by multiple factors, such as social culture, economic system, and individual factors (Tanner et al., 2019). This exploration focuses on the influence of Chinese excellent traditional culture on entrepreneurship. To become a new entrepreneur, entrepreneurial leadership is one of the necessary elements (Qian et al., 2018; Chen, 2019; Chang and Chen, 2020), among which the view of characteristics and ability, the view of the behavior, and the view of the process are the three main manifestations. Figure 1 presents the strategic model and performance model of entrepreneurial leadership. From the perspective of entrepreneurial leadership, the strategic model of entrepreneurs mainly includes entrepreneurial thinking, entrepreneurial culture, and entrepreneurial leadership. Innovative development and application are carried out based on that, which reflects a certain competitive advantage, so as to achieve the creation of wealth. The performance model is closely related to the strategic model. Innovation ability, risk-taking spirit, technology, psychological emotion, and moral aspects are the key influencing factors of entrepreneurial leadership. Then, customer orientation, competition orientation, and collaboration will affect market relationship orientation. Finally, they will exert a certain impact on enterprise achievements under the role of entrepreneurial leadership and strategic orientation.


[image: image]

FIGURE 1. Strategic model and performance model of entrepreneur leadership.


Figure 2 shows the specific characteristics of entrepreneurs. It reveals that achievement demand, control tendency, risk preference, initiative, and passion are the main personality and psychological characteristics of entrepreneurs, while learning ability, tolerance, opportunity innovation, and interpersonal communication are the main characteristics of entrepreneurs. Besides, entrepreneurial agility, information asymmetry, prior knowledge, education, and intelligence are also the embodiment elements of entrepreneurial characteristics.


[image: image]

FIGURE 2. Characteristics of entrepreneurs.


To analyze the cultivation of the entrepreneurial consciousness of college students from the perspective of the Chinese excellent traditional culture, a city in Shanxi Province is taken as the research object. By means of the questionnaire, the current situation of talent work and the entrepreneurial talent demand in the city are analyzed.



QUESTIONNAIRE DESIGN AND MODEL SELECTION


Questionnaire Design

For the support of colleges for entrepreneurship teaching management and entrepreneurship education of college students, and places under the teaching concept of Chinese excellent traditional culture, the way of questionnaire survey is mainly selected to carry out the corresponding analysis (Seitzinger et al., 2019). The main purpose of this questionnaire is to understand the overall situation of entrepreneurship of college students and to analyze the role of the teaching concept of Chinese excellent traditional culture in college students. The distribution of the questionnaire is mainly completed through the “questionnaire star” platform, mainly aimed at junior and senior undergraduates. The selection of the research object involves different genders, family backgrounds, majors, regions, schools, and so on, which has a wide coverage and plays a positive role in the research development. The research results are universal to a certain extent. To ensure the effective recovery of the questionnaire, the teachers of the entrepreneurship center of college students are contacted in advance before the questionnaire is issued. A total of 200 questionnaires are distributed, and 180 questionnaires are finally collected, with an effective rate of 90%. The reliability and validity of the questionnaire collected are analyzed by SPSS 25.0 (IBM, United States) (Nunfam et al., 2021). Cronbach’s alpha is used to analyze the reliability, and the Kaiser-Meyer-Olkin (KMO) test and Bartlett’s test are adopted to analyze the validity. It is found that the designed questionnaire had good reliability and validity. The purpose of this questionnaire is to analyze the overall situation of the entrepreneurship of college students. Table 1 reveals several key issues involved in the questionnaire design. Specifically, the questionnaire mainly includes five dimensions, namely, entrepreneurial inducing (EI) factors, entrepreneurial limiting (EL) factors, entrepreneurial supporting (ES) factors, traditional culture teaching ideas (TCTI), and EQ.


TABLE 1. Key question setting of the questionnaire.
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Empirical Analysis Based on Innovative and Entrepreneurial Talents

College student entrepreneurs are the core force of innovative and entrepreneurial talents. Based on the questionnaire, to analyze the relationship between innovative and entrepreneurial talents of college students and the social and economic development and to further analyze the current situation and development of the entrepreneurial consciousness of college students, the Solow model of Cobb-Douglas is introduced for the analysis (Akaev and Sadovnichii, 2019; Germain, 2019; Zhang et al., 2020). The corresponding equation is as follows:
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Equation 1 represents gross domestic product (GDP), capital input, labor input, efficiency constant, parameters to be estimated, and random error.

Equation 1 can further be evolved into the following:
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By further subdividing into ordinary input and talent input, Eq. 1 can be changed into the following:
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Equation 3 represents the input of ordinary labor and the input of talents. Logarithms are taken on both sides of the equation, and it can be transformed into the following:

[image: image]

Considering the definition of the term “innovation” and entrepreneurship talents and the complexity of the data collection and acquisition, the professional and technical talents are mainly analyzed, that is, those with a certain professional and technical level and strong innovation ability, who are distributed in all walks of life. On this basis, through the method of regression analysis, a general analysis of the relationship between the entrepreneurship of college students and the social economy is made. Table 2 reveals the independent variables, dependent variables, and their output indexes involved in the regression analysis.


TABLE 2. Composition of regression analysis indexes.
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RESULTS OF QUESTIONNAIRE AND MODEL TEST


Analysis of Questionnaire Results

Figure 3 and Table 3 display the results of the reliability and validity analysis of the questionnaire, respectively.


[image: image]

FIGURE 3. Results of the reliability analysis of the questionnaire.



TABLE 3. Results of the validity analysis of the questionnaire.

[image: Table 3]The data analysis of Figure 3 and Table 3 shows that the questionnaire has good reliability. The Cronbach’s alpha values of each key dimension are above 0.8, and the total reliability of the questionnaire is 0.88; regarding the validity, the KMO test values of each key dimension of the questionnaire are above 0.8, and each dimension shows good significance, which shows that the validity is good. Overall, the questionnaire has good reliability and validity.

Figures 4–6 show the survey results of several key items in the questionnaire. Figure 3 shows the survey results based on C1 and C2 options.
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FIGURE 4. Survey results based on options (A) C1 and (B) C2.
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FIGURE 5. Survey results based on (A) C3 and (B) C4.
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FIGURE 6. Survey results based on (A) C5 and C6 and (B) C7.


The survey results of C1 show that among college students, the proportion of those who have started a business is the least, accounting for 3.1%; most of the college students have great intention to start a business. Among them, 61.5% of them are interested in starting a business after having work experience, while 12.9% of them are interested in starting a business after finishing their studies. It suggests that the intention of college students for entrepreneurship is larger. The survey results of C2 show that 42.3% of the people choose the option “work with more freedom,” and 32.4% choose the option “get more income.” Among many factors, 17.1% of them choose to put their creative ideas into practice, and 6.5% of them think it is difficult to find jobs. The data analysis reveals that most of the college students have the intention to start a business. It indicates that entrepreneurship has a certain attraction for college students, among which most of them hope to start a business after accumulating certain work experience. Most people think that entrepreneurship can have more free time and space, and the current severe employment situation has become a crucial reason for college students to choose entrepreneurship.

Figure 5 shows the survey results based on C3 and C4 options.

The survey results of C3 suggest that the proportion of students who think that the funds are insufficient and the experience is insufficient is the largest, among which the proportion of the former is 69.3%, the latter is as high as 76.2%; the proportion of students who think that the professional knowledge or skills are insufficient is 54.6%, and the proportion of students who choose the reason of lack of resources is 52.3%. The survey results of C4 reveal that college students hope that the help provided by the school is to strengthen training and to set up a business incubator and its entrepreneurial resource pool. In short, it is found that capital and experience are the main factors restricting or promoting the entrepreneurship of college students, and most people regard resources as the main factors that affect whether they choose to start a business. Besides, the expectation of support of college students from the school level is particularly urgent, which shows that the demand for entrepreneurial professional knowledge and skills is very high.

Figure 6 shows the survey results based on C5–C7 options.

The results of C5 and C6 indicate that most students have a relatively positive attitude toward the traditional culture teaching mode and think it is beneficial to the cultivation of innovation and entrepreneurship awareness; moreover, most college students think that the traditional culture teaching concept has a positive impact on entrepreneurship. The survey results of C7 show that the proportion of students who choose the entrepreneurial spirit, professional skills, and human resources is more. On the whole, the traditional culture teaching has a certain influence among college students, which also reflects the recognition of college students for the excellent traditional Chinese culture, and their expectations for it to play a positive role in their own entrepreneurship.

After the results of the questionnaire at all levels are integrated, it is easy to find that college students have a great intention to start a business. However, due to the influence of various factors, most college students do not regard entrepreneurship as the current choice. More free working time and space are the factors that are more popular with college students and one of the key factors to attract college students to start their business. It is not difficult to find that among the key factors limiting the entrepreneurship of college students, most people have the most concerns about the entrepreneurial experience, ability, start-up capital, professional skills, and so on. With entrepreneurship education as the background and entrepreneurship intention as the research object, Huang et al. (2021) found that the support of entrepreneurship policy and entrepreneurship practice exerts a great impact on the entrepreneurship intention of college students, which can promote the entrepreneurship and innovation behavior of college students to a certain extent. This is consistent with the research results obtained from this exploration. Students expect schools to provide more support and training in entrepreneurship and professional skills. In terms of the traditional culture teaching concept, most students still maintain the attitude of recognition and think that the traditional culture teaching concept has a certain promotion effect on the cultivation of the entrepreneurial ability of students. In this regard, Bogatyreva et al. (2019) analyzed the differences among the entrepreneurial behaviors of college students and finally concluded that the core level of national culture exerts a significant impact on the relationship between entrepreneurial intention and subsequent behavior. At present, there is not much research on the relationship between the Chinese excellent traditional culture and the entrepreneurship of college students, but it provides more powerful support for the research work of this exploration. Moreover, it verifies the effectiveness of this exploration. The abovementioned results are consistent with the actual situation. College students, a special group, are in a critical period of physiological and psychological development. The increasingly severe employment situation makes entrepreneurship an effective way. It is also one of the factors influencing the entrepreneurial intention of college students. In addition, the influence of traditional culture on college students is subtle, and the role of this soft power component cannot be underestimated. The assistance of such auxiliary factors is reflected in the whole process of innovation and entrepreneurship.



An Analysis of the Relationship Between College Student Entrepreneurs and Economic Development

The relationship between the innovation and entrepreneurship talents among college students and the social and economic development is analyzed based on the Solow model. Figure 7 presents the final results.
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FIGURE 7. Test results based on the Solow model. C, constant term; FAI, the input of fixed assets; LI, labor input; USC, the non-standard coefficient; SC, standard coefficient.


The analysis of relevant data changes in Figure 6 shows that the Solow model obtained from the corresponding data of the statistical analysis among economic development, capital input, and labor input has passed the test, and the final goodness of fit is relatively high. Specifically, it can reach 0.996. In addition, the estimation coefficient test of the corresponding constant term and independent variable also shows good fitting results. Specifically, the significance and confidence levels are at a high level, and the latter can reach 96%. In conclusion, there is a Cobb-Douglas relationship between economic development, capital input, and labor input.

Figure 8 shows the analysis result based on the special innovative and entrepreneurial talents of college students.


[image: image]

FIGURE 8. Model test results after introducing innovative and entrepreneurial talents. IET, innovative and entrepreneurial talents.


The analysis of relevant data changes in Figure 7 shows that the economic development has good goodness of fit with the input of capital, labor force, and innovation and entrepreneurship talents, which can reach 0.996 in numerical terms. Based on the constant term and fixed assets input (FAI), the confidence level of the estimated coefficient is as high as 98%. It indicates that economic development, capital, innovation and entrepreneurship talents, and labor input still meet the Cobb-Douglas after the inclusion of innovation and entrepreneurship talents. The elasticity coefficient corresponding to innovation and entrepreneurship talents can reach 0.069, while the elasticity coefficient corresponding to the conventional labor force can reach 0.157. When innovation and entrepreneurship are introduced, the elasticity coefficient of fixed asset investment decreases, while investment exerts a minimal effect on economic development.

Generally, the use of the Cobb-Douglas function can effectively analyze the relationship between input factors of regional economic development from different levels. The introduction of innovative and entrepreneurial talents has a certain impact on all levels. The data analysis results show that talent introduction has a positive role in promoting economic development, even if the number of people introduced is not large. Jiang et al. (2020) found that the aggregation of high-quality innovative talents will exert a greater impact on urban innovation, and the sustainable development of the urban economy is also affected by innovative and entrepreneurial talents. Hence, it is essential to strengthen the cultivation of the entrepreneurship consciousness of college students from the school level, which has a positive effect on the economic development of the region and even the whole society. Undoubtedly, the introduction of innovative and entrepreneurial talents will greatly influence the social and economic development of a region. The gathering of high-quality innovative talents is a crucial driving factor to lead the regional industrial and economic development. More people with entrepreneurial spirit and entrepreneurial characteristics can promote economic development to a certain extent.



CONCLUSION

The innovation- and entrepreneurship-related theories and entrepreneurial characteristics are analyzed based on the excellent traditional Chinese teaching concept. Then, the questionnaire combined with the model test is adopted to analyze the current situation of the entrepreneurial consciousness and related elements of the college students. Finally, the relationship between entrepreneurship and economic development is evaluated based on the Cobb-Douglas function. The results show that college students have higher entrepreneurial intention, and the proportion of people who focus on work experience is higher. The relatively free time and space is a crucial factor to attract college students to start businesses. The lack of funds and experience is the main factor to restrict college students to start businesses. College students have an urgent need for relevant support from the school and have a positive understanding of the relationship between the teaching concept of Chinese excellent traditional culture and the entrepreneurship. The introduction of innovative and entrepreneurial talents has a certain role in promoting economic development, even a small number of the entrepreneurial entrepreneurs of college students can also bring a greater impact. This provides a certain reference for the cultivation of the innovation and entrepreneurship awareness of college students.

There are still some deficiencies. Due to the limitations of the experimental conditions, based on the introduction of students and talents, the selected research samples are difficult to achieve comprehensive coverage in the analysis of the entrepreneurial consciousness of college students. Moreover, based on the Cobb-Douglas function, regarding the research topic, only the single impact of talent introduction is evaluated, and there is no more in-depth discussion. Hence, in the future research work, the coverage of the research sample will be expanded, and a more detailed discussion of the impact of different components on the innovation consciousness of the entrepreneurial entrepreneurs of college students will be conducted. For example, a more in-depth and detailed analysis and discussion on the EI factors will be made, so as to put forward more effective suggestions and countermeasures in the cultivation of the entrepreneurial entrepreneurs of college students.
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This article studies the influence of entrepreneurial spirit on college students’ entrepreneurial ability and entrepreneurial values. Firstly, the impact of entrepreneurial psychology and entrepreneurial spirit on entrepreneurial values is analyzed. Secondly, the role of entrepreneurial values in innovation and entrepreneurship education is analyzed and summarized under new media. Then, based on entrepreneurial psychology and entrepreneurial spirit, a Questionnaire Survey (QS) is designed to investigate the entrepreneurial values of students in one university in Shaanxi Province, China. The QS analysis suggests that most respondents hold a positive attitude, and their attitude is on the rise. The QS results of “Reasons for entrepreneurial failure” show that 40.37, 31.9, 25.98, and 11.75% of respondents think they lack financial support, business skills, ability, and understanding of policies and laws, respectively. The QS results of “What factors influence entrepreneurial values?” reveal that 39.43% of the respondents chose the “Models of successful entrepreneurs,” successful entrepreneur models can effectively encourage students to receive entrepreneurship education, followed by 28.94% who choose “Achieve their own life goals.” In terms of “Solutions against entrepreneurial risks,” nearly 70% of the students have chosen the negative options. In terms of “Which is the most important entrepreneurial quality?” more students choose entrepreneurial values rather than entrepreneurial quality, proving that students generally lack entrepreneurial values. Given these problems, corresponding countermeasures are put forward to strengthen entrepreneurial psychology and entrepreneurship education, in an attempt to cultivate college students’ entrepreneurial values and entrepreneurial ability under the new media. The results provide some data support for the impact of college students’ entrepreneurial values and entrepreneurial ability.
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INTRODUCTION


Research Background

Different countries and regions have adopted distinct methods to develop and implement entrepreneurship education. In the West, entrepreneurship education involves students’ values cultivation, quality education, and ideological education; the curriculum is designed with clear educational objectives, and a unique and complete structural system has been formed for the cultivation of students’ entrepreneurial values and entrepreneurial ability. In China, however, the cultivation system of students’ entrepreneurial values and entrepreneurial ability is still far from perfect. Therefore, there is a need to absorb the international educational experience, draw lessons from foreign educational systems, and improve the cultivation of students’ entrepreneurial education regarding China’s national conditions and the actual situation of Chinese students. The advent of the new media era has witnessed China’s “mass entrepreneurship and innovation” trend sponsored and guided by the Communist Party of China (CPC) and the state. It is self-evident that innovation and entrepreneurship play a crucial role in current socio-economic development. Independent entrepreneurship is becoming a new economic phenomenon in China. Moreover, under wide-spreading new media, college students need to adapt themselves to the characteristics of the times by adjusting their way of life and work, which put forward higher standards for students’ mastery of theoretical knowledge and professional skills, as well as innovation and entrepreneurship quality. Therefore, it is urgent for higher institutions to set up innovation and entrepreneurship courses, support college students’ entrepreneurship, especially, those with active entrepreneurial ideas, and aim specifically to cultivate a sufficient number of entrepreneurial talents for the Chinese modernization process.



Related Work

Under the background of new media, many researchers, including Chinese and Western scholars, have explored students’ entrepreneurial values in entrepreneurship practice (Qian et al., 2018; Wang and Zhang, 2020). Argued that personalized education was an innovative educational approach that respected individual differences. With the progression of times, the number of innovative and entrepreneurial talents has become one of the key indexes of comprehensive national strength. Thus, there is a rising demand for higher institutions to respect the creativity and subjectivity of college students while cultivating their independent thinking and problem-solving abilities to lay a solid foundation for students’ future innovation and entrepreneurship. Thereupon, some scholars have comparatively analyzed the current situation of personalized education in China and the West to promote the development of students’ autonomy, along with the existing problems and solutions (Jin et al., 2019). Proposed a new model to verify the effectiveness of entrepreneurship education from three dimensions: entrepreneurial ability, barriers, and intention on 308 students of entrepreneurship education in one Chinese university. As a result, the effectiveness of entrepreneurship education was verified in terms of the improvement of entrepreneurial ability, the decrease of entrepreneurial barriers, and the change of entrepreneurial intention (Wu et al., 2018). Believed that entrepreneurship education could help rural enterprises create higher economic value, finding that respondents thought entrepreneurship education was influential to local/regional entrepreneurship ecosystems, and most respondents had benefited from the course, whereas the degree of the benefit lowered after the course ended (Hagebakken et al., 2021). Believed that entrepreneurship education was critical to stimulate people’s interest in entrepreneurship, analyzed the characteristics of entrepreneurs, and found a customized cultivation model for young rural entrepreneurs in the agricultural industry. Specifically, the entrepreneurial factors affecting agricultural college students are analyzed to continue to run their parents’ farms. The results showed that risk-taking, organizational ability, leadership, and effort affected their resolution to continue agriculture, while opportunity, patience, and other factors have little effect (Ayu and Nauly, 2020; Feng and Chen, 2020). Found that there were significant differences between teachers and students in all dimensions of the Employability Scale and Entrepreneurial Ability Scale, but there was no significant difference in gender. This suggested that there was a close relationship between college students’ entrepreneurial ability and employment (Karayol and Taze, 2020).



Research Purpose and Significance

The purpose is to analyze the impact of entrepreneurial spirit on the cultivation of contemporary students’ entrepreneurial values and entrepreneurial ability under the background of new media, together with the existing problems. Accordingly, some effective solutions are given, thus providing a direction for the formation of students’ entrepreneurial values and entrepreneurial ability. Innovatively, the impact of entrepreneurship on the cultivation of students’ entrepreneurial values and entrepreneurial ability is studied against the background of new media, utilizing new media as a method to cultivate correct entrepreneurial values in entrepreneurial education, and thereby providing new ideas for the cultivation of students’ entrepreneurial values and entrepreneurial ability.



CONTENT AND SIGNIFICANCE OF INNOVATION AND ENTREPRENEURSHIP EDUCATION, AND ENTREPRENEURIAL VALUES


Innovation and Entrepreneurship Education and Entrepreneurial Values

With rapid economic development, people’s understanding of entrepreneurship has been in constant variations. Today, entrepreneurship specifically refers to the establishment of new enterprises, a process of new career exploration. In essence, entrepreneurship is an innovative process, and entrepreneurs tend to have a positive outlook on life (Bogatyreva et al., 2019; Whitcher, 2019) following decades of development, entrepreneurship is still a new research field with fascinating prospects, but there has not been a consensus definition, and researchers generally hold that entrepreneurship contains three elements: product development, innovation, and entrepreneurial spirit. Firstly, entrepreneurship can promote employment, and create more jobs, promoting the sustainable and steady development of the social economy. In turn, successful entrepreneurship also needs various forms of social assistance. Evaluated students’ experience of using mobile-based Classroom Response System (CRS) technology in entrepreneurship courses (Wu Y. et al., 2019). Secondly, in terms of innovation, entrepreneurship itself is an innovative process. Under the booming information age, successful entrepreneurs are no doubt innovators as well. Lastly, entrepreneurial spirit is the determination to tackle difficulties and risks of entrepreneurs during the entrepreneurial process, which is the foundation of entrepreneurship (Rogoza et al., 2018; Gonzalez, 2019).

Entrepreneurship can also be decomposed from the dimension of values: including the entrepreneur value, national value, and social value, the realization of which is the primary driving force for most college entrepreneurs (Prihatini and Hidayatullah, 2019; Eklund et al., 2020; Deng et al., 2021). Researchers interpret entrepreneurial values from different perspectives. Some point out that entrepreneurial values are entrepreneurs’ recognition of entrepreneurial goals based on their individual needs and the criteria for entrepreneurial behaviors. Accordingly, college students’ entrepreneurial activities originate from their entrepreneurial needs, like survival and starting a business (Morgan, 2019; Wang, 2019). In particular, the sense of social responsibility is essential for successful entrepreneurship apart from strong individual demand. Correct values are arguably the foundation of entrepreneurship and the key competitive advantage of entrepreneurs, guiding the entrepreneurial process. Explored the use and user satisfaction of social media in entrepreneurship from the perspective of learners (Wu and Song, 2019). Thereupon, the main content of college entrepreneurship in China is constructed from the following aspects:

1. Indigenous emotion. From ancient times to today, people always have been endowed with different missions and emotions of that era, and indigenous emotion, in particular, has deeply affected the Chinese, which is, thus, part of Chinese college students’ entrepreneurship that serves the Chinese dream of rejuvenation. Surely, the entrepreneurial path is paved with challenges and risks, as well as temptations from mammonism, hedonism, and egoism, with which the entrepreneurial process might come to a premature end unless college entrepreneurs have a strong indigenous emotion and willpower. Besides, Chinese college entrepreneurs are supposed to have the comprehensive ability of national cultural integration. Entrepreneurship bolsters individuals’ sense of self-worth, and it is deemed an act to serve the Chinese nation (Lee and Raschke, 2020; Yang, 2020).

2. Social dedication. Social dedication is the essential feature of socialist professional ethics and the major content of entrepreneurial values in China. It has been argued that the value of life first lies in social dedication, and as a social unit, people should not merely strive for their own happiness but also endeavor to contribute to national well-being. With the upcoming new era, more social spheres are supporting entrepreneurial activities, in which college students are expected to play a leading role. Therefore, college entrepreneurship education should help the students acquire the skills of innovation and entrepreneurship under the new media background and develop a sense of social responsibility (Wang, 2020).

3. Innovation and development. Innovation is the soul and source of national development, which should be integrated into contemporary college students’ entrepreneurial process. Meanwhile, innovation focuses on newness, improvement, and spread of ideas or technologies, and the purpose is to create business value, namely, the incremental improvement to existing products. China’s future development is believed to lies in the hand of college students who possess comprehensive qualities, especially, innovative spirit. Therefore, the education of entrepreneurial values in higher institutions under the new media should pay more attention to students’ entrepreneurial development, strengthen their independent innovation ability, and stimulate their motivation for innovation and entrepreneurship (Chen, 2019; Wu, 2020).

4. Risk-taking spirit. Entrepreneurship is a long-term enduring process during which entrepreneurs face various challenges (risks) and should keep on working to transform their environment. Fortunately, the risk-taking spirit can be cultivated through acquired efforts, which, therefore, should be strengthened through college education of innovation and entrepreneurship under the background of new media (Klein, 2019).

5. Collectivism. In today’s ultra-competitive society, challenges and opportunities go hand in hand. Cross-border cooperation is becoming increasingly important in economic globalization, and the sense of cooperation and collaboration is growing into the basic requirements for entrepreneurial talents. Therefore, during the education for students’ innovation and entrepreneurship, higher institutions should pay full attention to cultivating students’ entrepreneurial awareness and competitiveness, as well as their cooperation ability.

Further, entrepreneurial psychology also has a particular impact on the formation of college students’ entrepreneurial values. It has been argued that the psychological quality of entrepreneurial talents should be divided into seven dimensions: confidence, willpower, imagination, exploration, flexibility, and cooperation awareness. Others believe that entrepreneurial psychology should include innovative thinking, basic theoretical knowledge, innovative will, and innovative ability. Entrepreneurial psychology during entrepreneurship involves knowledge, thinking, ability, concept, and will. The cultivation of college students’ entrepreneurial psychology can be divided into four parts: entrepreneurial awareness, entrepreneurial will, entrepreneurial ability, and entrepreneur personality. The influence of entrepreneurial psychology on college students’ entrepreneurial values can be summarized into seven aspects: 1. Innovation, entrepreneurship, and cognition, this aspect includes innovative thinking, cognition of potential innovation and entrepreneurship opportunities, entrepreneurs’ cognitive deviation, and relevant thinking training. 2. Innovation, entrepreneurship, and personality characteristics, this aspect includes the entrepreneurs’ personalities in different stages of the entrepreneurial process, the prediction of personalities, and the entrepreneurial failure-prone personalities. 3. Innovation, entrepreneurship, and ability, this includes the personal ability required for innovation and entrepreneurship, the training mode of personal ability, and the role of unique ability in a specific period. 4. Innovation, entrepreneurship, and psychopathology, this aspect includes the relationship between entrepreneurship and psychopathology, the prevalence of entrepreneurs’ psychological disorders, entrepreneurs’ psychological regulation, common psychological disorders, and entrepreneurs’ perception of employees’ psychological state. 5. Innovation, entrepreneurship, and emotion, this aspect includes the impact of emotion on cognition, the test and cultivation of EQ. 6. Innovation, entrepreneurship, and leadership psychology, this aspect includes the research on the characteristics of leaders, the matching degree between leaders and the environment, the quality of leaders, and the leadership of college students. 7. Innovation, entrepreneurship, and positive psychology, this aspect includes the content research of positive psychology, the impact of positive psychology on entrepreneurs, and the intervention and training research of positive psychology.



Characteristics and Status of the New Media Technology

With the advancement of computer and information technologies, various types of new media forms emerge, which are attracting more audiences through interactive changes to the traditional techniques and communication modes over the Internet. Used a quasi-experimental design and qualitative methods to test the effectiveness of the PowToon tool to present business plans. New media technology has three technical characteristics: (1) Sharing, that is, the new media technology breaks the time-spatial limitation by providing people with abundant information exchange. (2) Diversity, that is, new media forms are more diverse, which can be flexibly expressed through a single form or combination of audio, video, and image, among others (Ding, 2020). (3) Multi-directional interaction, that is, the information sending terminal always changes from a single point to multi-point and multi-direction (Wu W. et al., 2019; Xiao et al., 2019).

College students are considered to be a well-educated and more knowledgeable social group with a strong desire and competency to explore new things and ideas, who are very active in the use of new media. With the development of the Internet, the new media, especially, mobile social media, has gradually become the main information acquisition and exchange channel for college students. New media have a great impact on the interpersonal communication, learning and life, and innovative thinking of college students (European Physical and Rehabilitation Medicine Bodies Alliance, 2018; Soegoto and Luckyardi, 2020). Thus, there is a need for higher institutions to carry out innovation and entrepreneurship activities through the new media to help students improve their innovation and entrepreneurship ability. Nowadays, college innovation and entrepreneurship education require more information sharing and multiple interactions. New media has brought various new resources along with challenges for college innovation and entrepreneurship education. For example, higher institutions can implement the online platform of innovation and entrepreneurship education based on new media technology, such as Massive Open Online Courses (MOOCs), which puts classroom teaching over the Internet platform and changes traditional face-to-face education into online education. The innovation and entrepreneurship education platform can provide information technology services for students through the Internet of Things (IoT), cloud computing technology, encryption algorithm, and other technologies, and integrate educational resources and scientific research, together with the latest entrepreneurship policies and theories to create targeted education courses for students (Huang, 2019). New media technology has great application potential in college innovation and entrepreneurship education because it can integrate massive teaching content and classic cases to provide extended after-class readings for the benefit of students. Moreover, with super interactivity, the new media can provide rich entrepreneurial information for college students, as well as various entrepreneurial channels to encourage college students’ entrepreneurship (Yan, 2018).



Questionnaire Survey Design of College Students’ Entrepreneurial Values

The research subject is the college students from one university in Xi’an. Totally, 150 Questionnaire Surveys (QSs) are distributed, and 142 valid QSs are recovered, with an effective rate of 94.6%, of which the Science and Engineering students account for 52.3% of the total sample, the Economics and Management students account for 29.1%, and other majors account for 18.6%. The QS is composed of four parts: the first part is the basic information of the respondents, including gender, grade, school, major, and family location; the purpose is to test whether there are significant differences in observed variables in different populations. The second part is to master the students’ cognition of entrepreneurship. The third part is the College Students’ Innovative Spirit Scale, which is used to measure the innovative spirit of the respondents. The fourth part is College Students’ Entrepreneurial Ability Scale, which is used to observe students’ entrepreneurial ability. College Students’ Innovative Spirit Scale includes four dimensions: flexibility (questions 1, 4, 6, 12, 15, 16, and 22), standard innovation (questions 2, 8, 17, 19, 21, 23, and 25), criticism (questions 3, 7, 11, 13, 18, and 20), and reflection (questions 5, 9, 10, 14, and 24), with a total of 25 questions. For fear of thinking set that might affect the measurement results, questions 4, 11, 13, 14, 20, 22, and 25 adopt the reverse scoring method. The Likert’s 5-point scoring method is adopted, in which “completely inconsistent,” “not quite consistent,” “uncertain,” “relatively consistent,” and “fully consistent” are assigned “1–5” points, respectively. The average total score of the scale is used to measure the level of innovation spirit: 1–2 points indicate low level, 2–3 points represent middle and lower level, 3–4 points refer to the middle and upper level, and 4–5 points stand for high level. College Students’ Entrepreneurial Ability Scale includes opportunity exploration ability (questions 1, 2, 3, and 4), organization and management ability (questions 5, 6, and 7), strategic decision-making ability (questions 8, 9, and 10), resource integration ability (questions 11, 12, 13, and 14), innovation and creativity ability (15, 16, and 17), and frustration tolerance ability (questions19, 20, 21, and 22), totaling 22 questions. Likewise, Likert’s 5-point scoring method is employed: “completely inconsistent,” “not quite consistent,” “uncertain,” “relatively consistent,” and “fully consistent” are assigned 1–5 points, respectively; the average total score of the scale is used to measure entrepreneurial ability: 1–2 points indicate low level, 2–3 points refer to the middle and lower level, 3–4 points mean middle and upper level, and 4–5 points stand for high level. Further, SPSS 25.0 is used to statistically analyze the sample data.

Main contents of the QS:

(1) Factors influencing college students’ entrepreneurial choice: A. Realization of personal ideals and values; B. High degree of freedom; C. High earrings; D. Poor employment situations and affected by others.

(2) Essential elements in the entrepreneurial process: A. Education; B. Ability; C. Relationship; D. Others.

(3) Solutions against entrepreneurial risks: A. Take a positive attitude; B. Hesitate; C. Give up; D. Let nature take its course.

(4) What factors lead to entrepreneurial failure? A. Lack of financial support; B. Lack of basic business skills; C. Lack of ability; D. Lack of understanding of policies and regulations.

(5) What factors influence entrepreneurial values? A. Achieve their own life goals; B. Models of successful entrepreneurs; C. Government influence; D. School influence.

(6) Which is the most important entrepreneurial quality? A. Innovation-driven development; B. Adventure; C. Win–win cooperation and perseverance; D. Honesty and trustworthiness.

(7) What types of new media do college students use? A. Sina portals; B. QQ; C. WeChat; D. Others.

(8) Why do college students use new media? A. Entertainment; B. Subscribe to the current news; C. Propagation; D. Others.

(9) Time distribution of college students’ use of new media: A. 1–2 h; B. 3–4 h; C. 5–6 h; D. More than 6 h.



ANALYSIS AND OPTIMIZATION OF COLLEGE STUDENTS’ ENTREPRENEURIAL VALUES


Reliability and Validity Analysis

Table 1 shows the statistics of the reliability of the scale.


TABLE 1. Reliability statistics.

[image: Table 1]

Table 1 demonstrates that the Cronbach’s alpha coefficient is used to verify the internal consistency and reliability of the QS, which ensures the scoring consistency of each item. The measured value of α is 0.797, indicating that the QS has good reliability and internal consistency.



Analysis of the Results of the Questionnaire Survey on Entrepreneurial Factors

The QS results of the entrepreneurial factors are shown in Figures 1–3.
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FIGURE 1. Factors influencing the entrepreneurial choice.
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FIGURE 2. Essential elements for the entrepreneurial process.
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FIGURE 3. Solutions against entrepreneurial risks.


Figure 1 presents the distribution of students’ answers to factors affecting entrepreneurial choice. A total of 25.78% of them choose “The realization of personal ideals and values,” which is also the values of the current entrepreneurship education; 26.21 and 11.12% of them choose “High degree of freedom” and “High earnings,” respectively, with some utilitarian ideas; while 16.35% of them choose “The poor employment situations,” under which self-employment is believed to a new choice. Overall, college students’ entrepreneurial values are positive, and “The realization of personal ideals and values” is most influential to their entrepreneurial choices, while, by comparison, they pay lesser attention to the realization of their national and social values.

Figure 2 illustrates the distribution of students’ answers to the essential elements of the entrepreneurial process. Specifically, 21.65, 33.94, and 31.97% of them think education, ability, and relationship are the most essential, respectively. Hence, most college students believe that education and ability are more important in the entrepreneurial process, but other factors, like money, are also indispensable. It has been argued that an entrepreneur’s ability and education are internal factors while other factors are the external factors, which are both essential for successful entrepreneurship.

Figure 3 exhibits the distribution of students’ answers to the solutions against entrepreneurial risks. A total of 30.35, 30.29, 25.23, and 14.13% of them choose “Take a positive attitude,” “Hesitant,” “Give up,” and “Let nature take its course,” respectively. Thus, college students lack social experience and their risk-bearing ability is incompetent; nearly 70% of the respondents have shown no positive attitude against entrepreneurial risks. Given this, there is a need for higher institutions to attach great importance to the guidance of values and entrepreneurial psychology in entrepreneurship education.



Entrepreneurial Values Questionnaire Survey Results Analysis

The QS results of entrepreneurial values are shown in Figures 4–6.
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FIGURE 4. Factors of entrepreneurial failure.
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FIGURE 5. Factors influencing entrepreneurial values.
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FIGURE 6. Importance of entrepreneurial quality.


Figure 4 shows the distribution of students’ answers to “What factors lead to entrepreneurial failure?” Specifically, 40.37, 31.9, 25.98, and 11.75% of them think they lack financial support, business skills, ability, or understanding of policies and laws, respectively. Thus, entrepreneurship is a practical process, and entrepreneurship education needs to be combined with practice; also, it has been recognized by students that the skills and ability of entrepreneurs play an important role in the entrepreneurial process; besides, financial support affects the whole life cycle of entrepreneurship. Overall, most students hold correct entrepreneurial values.

Figure 5 displays the distribution of students’ answers to “What factors influence the entrepreneurial values?” 39.43% of them choose “Models of successful entrepreneurs,” showing that the power of the model is infinite, and entrepreneurial spirit can strongly promote entrepreneurship, followed by 28.94% who choose “Achieve their own life goals”; those who have chosen “Government influence” or “School influence” both account for over 15%. Thus, as the enforcement authorities of national rights, the government supports college students’ entrepreneurship and affects the development of entrepreneurship education by implementing relevant policies; higher institutions might be exactly where students form correct entrepreneurial values.

Figure 6 reveals the distribution of students’ answers to “Which is the most important entrepreneurial quality?” Overall, students who choose entrepreneurial values outnumber those who choose practical entrepreneurial ability. Hence, students generally lack entrepreneurial values, and there is a need for higher institutions to pay attention to the cultivation of students’ spiritual quality in the education of entrepreneurial values. The value and quality of entrepreneurs are of great significance to the development of the country and individuals.



The Questionnaire Survey Results of College Students’ Use of New Media

The QS results of college students’ use of new media are shown in Figures 7–9.
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FIGURE 7. Questionnaire Survey of the types of new media used.



[image: image]

FIGURE 8. Questionnaire Survey of purposes for using new media.
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FIGURE 9. Questionnaire Survey of the new media utilization time.


Figures 7–9 imply that such new media platforms as Sina portal, QQ, and WeChat are widely used among college students, with a use rate of 84, 72, and 65%, respectively. Among the three groups surveyed, freshmen are more inclined to use WeChat, while seniors prefer QQ; their purpose to use new media differ greatly; more freshmen use new media for entertainment, while the seniors are interested in real-time news and daily communication over new media platforms. The QS results of “Time distribution of college students’ use of new media” show that over 50% of the respondents use new media for at least 5 h daily.

Thereupon, the following problems are summarized in the cultivation of college students’ entrepreneurial values and entrepreneurial ability under the new media environment:

(1) Teaching thinking and teaching philosophy are relatively backward.

Given the new media environment, the school is still mainly responsible for the cultivation of college students’ entrepreneurial values and entrepreneurial ability, yet family support is also essential. Currently, however, only a few school departments are involved in the organization and coordination of entrepreneurial courses, leading to an incomplete innovation and entrepreneurship education system.

(2) In terms of the teaching content, few practices have been implemented compared with theories of innovation and entrepreneurship education in higher institutions, which hinders the cultivation of students’ entrepreneurial values and entrepreneurial ability but also has a negative impact on their personal development.



CULTIVATING STRATEGIES OF COLLEGE STUDENTS’ ENTREPRENEURSHIP EDUCATION UNDER THE NEW MEDIA

The above research suggests that entrepreneurship education in Chinese higher institutions is in the theoretical teaching stage and lacks practical teaching reform to effectively cultivate students’ entrepreneurial concept and entrepreneurial ability. In addition to strengthening the cultivation of college students’ entrepreneurial psychology and entrepreneurial spirit, the cultivation strategy might also include the following aspects.

(1) Students might benefit from unified ideas to better understand entrepreneurship education. It is the responsibility and obligation of higher institutions to cultivate talents with an entrepreneurial spirit for the country through entrepreneurship education. There is a need for higher institutions to help students understand the basic theory and business law in entrepreneurship education and improve their environmental adaptability and risk controllability. Above all, it is essential to cultivate students’ entrepreneurial spirit through entrepreneurship education, namely, enterprising spirit, professionalism, integrity, dedication, and sense of social responsibility.

(2) There is a need to formulate an innovation training plan and build an integral entrepreneurship education system to promote entrepreneurship education. To cultivate students with a more comprehensive entrepreneurial spirit, there should be a series of education of entrepreneurship management theory and entrepreneurship training. The teaching content should be customized for students in different grades.

(3) It might benefit the students to cultivate entrepreneurial awareness in the entrepreneurial atmosphere through various school activities, which provides students with reference and guidance for entrepreneurship, as well as a platform to exercise their entrepreneurial ability, thus stimulating students’ innovative awareness and entrepreneurial spirit in the form of community organizations.

(4) Entrepreneurial resources in higher institutions might be integrated to improve entrepreneurial management efficiency. Multiple factors can be combined with the cultivation of entrepreneurship education in higher institutions, such as the support of national entrepreneurship policies, the specific guidance of enterprises, and various organizations, to form a complete and effective entrepreneurship education system that integrates existing entrepreneurship resources and improves entrepreneurship management efficiency.

The optimization strategies (1–4) are favorable for the implementation of effective and efficient entrepreneurship education and training under the new media era and have a positive impact on the cultivation of students’ entrepreneurial values and entrepreneurial ability.



CONCLUSION

The purpose is to analyze the impact of entrepreneurial spirit on the cultivation of contemporary students’ entrepreneurial values and entrepreneurial ability under the background of new media, study the existing problems in the cultivation of entrepreneurship education in the higher institution through QS. The QS results show in terms of the question “What are the factors affecting entrepreneurial values,” 39.43% of respondents choose the “Models of the successful entrepreneur,” showing that the successful entrepreneur model can encourage students to receive entrepreneurship education; 28.94% of the students choose to “Achieve their own life goals”; those who have chosen “Government influence” or “School influence” both exceed 15%. The students’ answers to “The reasons for entrepreneurial failure” indicate that 40.37, 31.9, 25.98, and 11.75% of the respondents think they lack financial support, business skills, ability, or understanding of policies and laws, respectively; entrepreneurship is a process of practice, and entrepreneurship education needs to be combined with practical activities; the skills and ability of entrepreneurs play an important role in the entrepreneurial process and have been recognized by students. Additionally, financial support affects the whole life cycle of entrepreneurship. This article provides great help for the cultivation of entrepreneurial values and entrepreneurial ability of college students in the future. However, there are some limitations: at the theoretical level, the results of targeted suggestions and policies have not been verified and supported by other data, and there is no deeper theoretical and practical exploration. The proposed training strategies on students’ entrepreneurial values and entrepreneurial ability can provide a new theoretical basis and optimization direction for entrepreneurship education in higher institutions and help students receive better entrepreneurship education in the future.
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The investigation into entrepreneurial behavior and model innovation of new ventures based on news communication aims to reinforce the market competition strength and improve the performance level of new ventures to meet the urgent needs of transformation and upgrading. Based on the theoretical basis of news communication and social cognition theory, a theoretical model is constructed to analyze the relationship between entrepreneurial behavior, innovation mode, and entrepreneurial self-efficacy (ESE) and to provide a reference for the implementation of entrepreneurial behavior of new ventures. Evidently, taking individual factors as antecedent variables to verify their impact on internal entrepreneurial behavior extends the scope of research on corporate entrepreneurship and also provides significant managerial implications for the promotion of entrepreneurial activities.
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INTRODUCTION

Under the background of the new normal economy, Premier Li Keqiang puts forward the concept of “Mass Entrepreneurship and Innovation” in 2014 in the hope to promote the smooth transition of China’s economy through innovation and entrepreneurship. Since enterprises usually have more internal resources and support, entrepreneurship within the enterprise can often create more valuable products and services under the support of favorable scenarios (Chen, 2019; Barraza et al., 2021). In the context of the new normal economy, enterprises should be in the vanguard of innovation and entrepreneurship, since their innovative and entrepreneurial behavior has vital practical significance for the development of the national economy (Clara et al., 2020; Deng et al., 2021).

Qian et al. (2018) found that empowered leadership was positively correlated with feedback seeking of followers, and employee feedback seeking was positively correlated with task performance, leader, and voice. In addition, employee feedback seeking mediated the positive relationship between empowered leadership and task performance, leader, and voice (Qian et al., 2018). Wu et al. (2019) took MBA students from Tianjin University as samples to analyze the nexus among the dark triad, entrepreneurial self-efficacy (ESE), and entrepreneurial intention (EI). They found that the dark triad positively predicted EI, and ESE had a partial mediating effect on the dark triad and EI. Moreover, narcissism/psychopathy had a negative effect on ESE and EI; narcissism/psychopathy had a non-linear effect on EI. Besides, Machiavellianism had a positive impact on ESE and EI. ESE had a mediating effect on the three members of the dark triad and EI (Wu and Song, 2019). Ding (2020) stated that the ability of learners to work together and coordinate efforts in a team was becoming increasingly important to the success of any work and progress in knowledge (Ding, 2020). Wu et al. (2020) found that the internal and external networks of business incubators positively affect enterprise growth performance, and exploratory learning and exploitative learning mediate the relationship between the two. Moreover, when incubators were in a highly dynamic environment, internal networks more positively affected exploitative learning, while external networks inhibited exploratory learning (Wu et al., 2020). Feng and Chen (2020) constructed a model of the relationship between entrepreneurial passion and psychology and behavior of entrepreneurs, put forward relevant hypotheses, and proposed a promotion mechanism based on the theory of self-efficacy (Feng and Chen, 2020). Douglas et al. (2021) discussed the problems of environmental cost control mode and the relationship between the value chain and environmental cost control. Besides, they applied the decision tree algorithm of artificial intelligence in designing the environmental cost control system of manufacturing enterprises to realize the internalization of environmental costs (Douglas et al., 2021). Deng et al. (2021) constructed a multi-level mediation model of the relationship between perceived environmental vitality and innovation of entrepreneurial team members based on the uncertainty reduction theory (Deng et al., 2021). A total of 235 articles are retrieved in China National Knowledge Infrastructure, Wanfang Database, and other databases. According to the inclusion and exclusion criteria here, 18 articles are finally selected in the introduction.

This study aims to explore the influencing mechanism of model innovation level on entrepreneurial behavior. First of all, the direct and indirect influences of model innovation on entrepreneurial behavior are investigated based on news communication theory. Meanwhile, ESE is taken as a mediator variable to explore how model innovation affects ESE to further study how ESE affects entrepreneurial behavior. Secondly, organizational commitment is utilized as a moderator to explain the moderating effect of organizational commitment to model innovation and entrepreneurial behavior and the moderating effect of organizational commitment to ESE and entrepreneurial behavior.

The entrepreneurial behavior and model innovation of new ventures are investigated based on news communication to reveal the importance of entrepreneurial behavior and model innovation for new ventures and provide the momentous management implications for entrepreneurial activities of enterprises. This investigation helps enterprises to understand the causes of entrepreneurial behavior and improve their efficiency and effectiveness. The innovation of this study is to break through the limitations of entrepreneurial behavior and clarify the connotation of entrepreneurial behavior and model innovation. The existing research focuses on the integrated implementation of entrepreneurial behavior, which is limited to the behavioral level, ignoring the behavioral logic, and unable to clarify the reasons for the phased display and transformation of entrepreneurial behavior.

The practical significance of this work is as follows. From the perspective of corporate performance, this work helps enterprises to understand the causes of entrepreneurial behavior within the company from another perspective, provides a new foundation for enterprises to attract, and retains creative talents. Besides, it offers new possibilities to enterprises to improve efficiency and effectiveness from the perspective of innovation and entrepreneurship. From the perspective of enterprise management, this study is conducive to understanding the ability of employees and provides a basis for the study of the impact of the ability of employees on internal entrepreneurship behavior. Besides, it provides a reference for strengthening the cultivation of creativity by enterprises based on the intermediary role of ESE and provides new possibilities for enterprises to implement entrepreneurship. From the perspective of employees, this study helps employees to understand the management behavior of enterprises and view the entrepreneurial behavior within enterprises from the perspective of employees, and it also provides the basis for employees to spontaneously carry out creative activities.



RELATED THEORIES, RESEARCH HYPOTHESES, AND RESEARCH MODEL


Theories Concerning News Communication

News is a report on recent facts (Fisher et al., 2020). News is a linguistic statement of facts, so facts are primary, followed by reports (Francesco et al., 2020). No matter how media technology evolves, the essence of news remains to be reporting on recent facts (Hubner et al., 2021). The value elements of news are still critical criteria for people to measure the value of a news release, namely, the authenticity, timeliness, essentiality, distinction, proximity, and attractiveness of news (Miho, 2020).

Professor Shao Peiren of Zhejiang University defines communication as an activity in which people exchange information through symbols and media and expect some changes. Communication includes interpersonal communication, group communication, and mass communication (Wang, 2021). News is the public dissemination of information about recently varying facts (Rogoza et al., 2018; Sabah and Sarwar, 2021). This definition indicates that newly changed facts are the basis and sources of news and emphasizes the prerequisite and decisive role of facts in news communication activities. In essence, news communication is a reflection of the human subjective spirit of objective existence and a way for human cognitive activities to grasp the objective world (Schickinger et al., 2021; Stappers and Andries, 2021). Moreover, the mode of news communication is a simple way to understand and express the nature and basic laws of things (Su et al., 2021; Vladislav and Luo, 2021).

The fundamental social value of news communication is to protect the interests of the public to promote social development. From the perspective of the history of human development, the change of ideas is the forerunner of social change, but sometimes it cannot directly promote social progress. Ideas can be converted into materials only under the guidance of advanced ideas to form a good system and proper methods (Wu and Wu, 2017). The realization of the social value of news communication should be based on society, rather than confined to news communication itself. The most vital role of news communication is to reveal the latest factual information to the public and influence them (Pei et al., 2020).



Theories Concerning Corporate Entrepreneurial Behavior

The theory of corporate entrepreneurship was first proposed in 1983, and since then a new research focus has been opened up for entrepreneurship research. Scholars have begun to study entrepreneurial activities from the perspective of the organization (Song et al., 2020). There are two types of corporate entrepreneurship: first, create new business within the existing organization; second, organizational change, also called the strategic renewal of organizations (Li et al., 2020). On the one hand, some scholars believe that corporate entrepreneurship is to create new organizations or promote the innovation of existing organizations according to the specific circumstances of existing organizations (Wang and Chen, 2020). On the other hand, it is believed that corporate entrepreneurship refers to entrepreneurial activities that create new businesses within the organization, open new businesses outside the organization, or establish new strategic alliances and even establish new joint ventures (Laviada et al., 2020; Li and Xu, 2020). Additionally, some scholars believe that corporate entrepreneurship is a strategic behavior from the perspective of strategic behavior, reflecting the characteristics of innovation in creating, utilizing, or expanding resources (Michael et al., 2020). The classification of entrepreneurial behavior is represented in Table 1.


TABLE 1. Classification of entrepreneurial behavior.

[image: Table 1]

As shown in Table 1, entrepreneurship contains personal entrepreneurship and corporate entrepreneurship, and corporate entrepreneurship is further divided into internal entrepreneurship and strategic renewal of the organization. The behavior of strategic renewal may both occur outside the corporate and within the corporate. Therefore, the definition of corporate entrepreneurial behavior includes business innovation behavior within the organization and strategic updating outside the organization.



Self-Efficacy Theory

Self-efficacy theory is an essential part of Bandura’s social cognitive theory. It is defined as the self-judgment of the expected results of a series of activities carried out by a specific organization in a particular situation. It emphasizes that different organizations will produce different self-efficacy in different situations, and self-efficacy has a contingency. Self-efficacy is also the self-cognition of the individual, who receives information from his/her own internal characteristics and produces self-efficacy through cognitive response. Therefore, self-efficacy is a specific manifestation of cognition. There are four influencing factors of self-efficacy, namely, achievement performance, alternative experience, speech persuasion, and physiological emotional state. The achievement performance means that personal experience and success or failure experience related to specific activities will have a great impact on self-efficacy. Alternative experience indicates that observing others for symbolic imitation will affect the formation of self-efficacy. Speech persuasion shows that persuasion through the facts of others will affect the formation of self-efficacy. The physiological emotional state also affects self-efficacy to some extent. Self-efficacy theory believes that self-efficacy has an impact on behavior choice, behavior performance, and resilience of people. Individuals with high self-efficacy will take positive measures to achieve the desired goal, while individuals with low self-efficacy tend to take avoidance measures.



Research Hypotheses

According to relevant research literature, model innovation has a certain impact on the entrepreneurial behavior of new ventures based on the perspective of news communication. Besides, ESE as a mediator variable has a significant impact on entrepreneurial behavior. Meanwhile, organizational commitment is tentatively used as the moderator between model innovation and entrepreneurial behavior, and the moderator between ESE and entrepreneurial behavior. Moreover, the organizational commitment is divided into three dimensions to deeply explore the moderating effects of continuance commitment, normative commitment, and affective commitment under organizational commitment through the study of different dimensions. Therefore, the following assumptions can be summarized.


Hypothesis 1: Model innovation has a positive impact on entrepreneurial behavior.

Hypothesis 2: Model innovation has a positive impact on ESE.

Hypothesis 3: Organizational commitment positively regulates the relationship between model innovation and entrepreneurial behavior. The higher the level of organizational commitment, the greater the impact of model innovation on entrepreneurial behavior.

Hypothesis 4: Normative commitment positively regulates the relationship between model innovation and entrepreneurial behavior. The higher the level of normative commitment, the greater the impact of model innovation on entrepreneurial behavior.





Research Model

Figure 1 illustrates the research model reported here.


[image: image]

FIGURE 1. Theoretical research model.


According to Table 2 and Figure 1, Hypothesis 1 is set as the impact of model innovation on entrepreneurial behavior, and Hypotheses 2 and 3 concern the mediating effect of ESE. Hypothesis 4 is related to the moderating effect of organizational commitment. The model innovation described in Figure 1 has a significant positive effect on entrepreneurial behavior and ESE. Combined with the hypotheses in Table 2, evidently, the higher the level of organizational commitment, the greater the impact of model innovation on entrepreneurial behavior. Besides, the higher the level of normative commitment, the greater the impact of model innovation on entrepreneurial behavior.


TABLE 2. Questionnaire.

[image: Table 2]



Data Collection by the Questionnaire

A total of 150 questionnaires are collected through an online medium, such as WeChat and e-mail. There are a total of 136 valid questionnaires after excluding the questionnaires under excessively short answer time or with extreme scores, with an efficiency of 90.67%. The data from 136 valid questionnaires are used for further analysis.



Questionnaire Test

Reliability refers to the stability, dependability, and consistency of the questionnaire measurement results. The higher the reliability of the measurement, the more credible the measurement results. Table 3 reveals the results of the reliability test by inputting the sample data into SPSS25.0 for analysis.


TABLE 3. Reliability test results.
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In Table 4, the Cronbach α coefficient of model innovation, ESE, and entrepreneurial behavior is >0.9, which belongs to excellent reliability. The Cronbach α coefficient of continuance commitment, normative commitment, and affective commitment is >0.8, indicating that the reliability is excessively brilliant. In summary, the reliability of the questionnaire fully meets the measurement standard.


TABLE 4. Test results of questionnaire reliability.
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Regression Analysis of the Moderating Effect of Organizational Commitment

The organizational commitment is divided into three dimensions here, namely, continuance commitment, normative commitment, and affective commitment, intending to verify the moderating effect of organizational commitment on entrepreneurial behavior and model innovation according to these three dimensions. Before analyzing the moderating effect, it is necessary to centralize model innovation, ESE, continuance commitment, emotional commitment, and normative commitment.

[image: image]

The principle of centralization is to subtract the mean value of each variable and multiply the interaction terms of the five centralized variables to obtain the centralized product.




DATA ANALYSIS AND DISCUSSION


Descriptive Statistical Analysis of Survey Subjects

The descriptive statistics of survey subjects principally focus on the age of survey subjects, the nature of the company, and the company size to carry out quantitative analysis and percentage analysis, as shown in Figures 2–4.


[image: image]

FIGURE 2. Statistics of age distribution.
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FIGURE 3. Statistics of distribution of company nature.
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FIGURE 4. Statistics of distribution of company size.


From Figures 2–4, the majority of research subjects are 18–25 years old or 26–31 years old, which is consistent with the research focus. Most employees aged 18–31 years old are in the initial stage of their careers, and they are mostly in the rank-and-file positions of the company. In terms of company nature and company size, the majority are private companies and state-owned companies, which are large- and medium-sized companies with more than 200 people, in line with the basic situation of corporate entrepreneurship. Therefore, it is believed that the sample structure is comparatively reasonable.



Descriptive Statistical Analysis of Variables

Descriptive statistics of variables describe the maximum value, mean value, and SD of variables, to understand the variables and related basic characteristics. Figure 5 illustrates the descriptive statistical mean value and SD of model innovation, ESE, entrepreneurial behavior, continuance commitment, normative commitment, and affective commitment.
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FIGURE 5. Descriptive statistics of variables.


According to Figure 5, the mean value of model innovation is 3.42, which is above the median of the data, indicating that the samples have a high average level of model innovation. Similarly, the mean value of ESE is 3.24, which is above the median of the data, suggesting that the samples have a high level of ESE. Moreover, the mean value of entrepreneurial behavior is 3.33, which is also higher than the median of the data. The descriptive description shows that the level of entrepreneurial behavior in the sample is high. Besides, the mean value of continuance commitment is 3.06, which is higher than the median of the data, signifying that the samples have a high level of continuance commitment. Furthermore, the mean value of normative commitment is 3.11, which is above the median of the data. The descriptive description shows that the level of normative commitment in the sample is high. Finally, the mean value of affective commitment is 3.57, which is above the median of the data, showing that the level of affective commitment in the sample is high.



Reliability Test

Reliability refers to the stability and consistency of the measurement results. The higher the reliability of the measurement is, the more credible the measurement results are. Table 3 demonstrates the analysis results of the sample data by SPSS25.0 software.

In Table 3, the Cronbach α values of model innovation, ESE, and entrepreneurial behavior are >0.9, showing excellent reliability. The Cronbach α values of continuance commitment, normative commitment, and affective commitment are >0.8, indicating that the questionnaire has excellent reliability. In summary, the reliability of the questionnaire fully meets the measurement standard.



Validity Test

Validity denotes the availability of measurement. Since domestic and foreign scales that are relatively mature are adopted in the questionnaire survey, confirmatory factor analysis (CFA) is adopted to verify the structural validity of the research model. Table 5 illustrates elementary data obtained through the analysis of AMOS24.0.


TABLE 5. Statistics data of all variables and related dimensions.
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The CFA results of six variables, namely, six factors, reveal that several key data are relatively more than or close to the standard value. The overall fitting index of the research model is 2.021, close to the standard value 2; the root-mean-square error of approximation (RMSEA) value is 0.059, slightly higher than the standard value of 0.05; the comparative fit index (CFI) value is 0.903, slightly greater than the standard value of 0.9; and the Tucker-Lewis index (TLI) value is 0.896, slightly lower than the standard value of 0.9. These results indicate that the constructed model is within an acceptable range. In other words, the validity of adopted scales meets the research standard, and there is a good distinction between the variables.

Figure 6 displays the test results of the discriminant validity comparing the competition model with the original model.


[image: image]

FIGURE 6. Confirmatory factor analysis (CFA) of the competition model.


Figure 6 illustrates that with comparative analysis of the competition model, RMSEA values of all models are >0.05, and all CFI and TLI values are <0.9. This indicates that there are indeed differences between model innovation, ESE, entrepreneurial behavior, continuance commitment, normative commitment, and affective commitment. Besides, various dimensions of variables show the acceptable distinction. This lays the groundwork for subsequent correlation analysis and regression analysis and also verifying the effectiveness of subsequent research.



Correlation Analysis

Based on the reliability and validity analysis of the formal questionnaire, the statistical methods of correlation analysis and regression analysis are employed to test the research hypotheses reported above. The correlation analysis results of variables by IBM SPSS25.0 are shown in Figure 7.
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FIGURE 7. Correlation analysis among variables (A: educational background; B: employees’ gender; C: employees’ age; D: company size; E: model innovation; F: entrepreneurial self-efficacy; G: entrepreneurial behavior; H: continuance commitment; I: normative commitment; and J: affective commitment).


In Figure 7, the correlation coefficient between any variable and itself is 1. Among the control variables, age and continuance commitment of employees are significantly correlated above 0.01 with a correlation coefficient of −0.186. Company size and continuance commitment, normative commitment, and affective commitment are significantly correlated above 0.05 with the correlation coefficients of −0.096, −0.124, and −0.137, respectively.

In addition to control variables, the correlation coefficient between model innovation and ESE is 0.557, which was significantly correlated above 0.01. The correlation coefficient between model innovation and entrepreneurial behavior is 0.620, which is significantly correlated above 0.01. The correlation coefficient between ESE and entrepreneurial behavior is 0.669, significantly correlated above 0.01. The correlation coefficients between model innovation and continuance commitment, normative commitment, and affective commitment are −0.001, −0.001, and −0.179, respectively, and the correlation coefficients between model innovation and affective commitment are significantly correlated above 0.01. The correlation coefficients between ESE and continuance commitment, normative commitment, and affective commitment are −0.103, 0.097, and 0.187, respectively, and ESE and emotional commitment are significantly correlated above 0.01. The correlation coefficients between entrepreneurial behavior and continuance commitment, normative commitment, and affective commitment are −0.177, 0.114, and 0.239, respectively. Meanwhile, entrepreneurial behavior and continuance commitment or affective commitment are significantly correlated above 0.01.

There is also a correlation between continuance commitment and normative commitment or between continuance commitment and affective commitment. The correlation coefficients between continuance commitment and normative commitment and between continuance commitment and affective commitment are 0.077 and 0.231, respectively. The correlation between continuance commitment and affective commitment is significantly correlated above 0.01. The correlation coefficient between normative commitment and affective commitment is 0.703, and it is significant above 0.01.

In summary, the analysis results are highly consistent with the research hypotheses above.



Regression Analysis of the Direct Effect of Model Innovation on Entrepreneurial Behavior

Firstly, the statistical variables, such as educational background and gender in model innovation, are taken as independent variables, and entrepreneurial behavior is taken as the dependent variable to establish Model I. Secondly, the educational background, gender, and other statistical variables are taken as control variables, model innovation is taken as independent variables, and entrepreneurial behavior is taken as dependent variables to establish model II. The results of regression analysis through IBM SPSS25.0 are exhibited in Figure 8.
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FIGURE 8. Regression analysis of the effect of model innovation on entrepreneurial behavior. (A) Educational background, (B) gender, (C) age, and (D) company size.


Figure 8 reveals that the statistical variables in Model I all show light influences. When the model innovation is put into Model II, gender has a significant impact on entrepreneurial behavior. Adjusting R2 increases from −0.04 to 0.389, indicating that model innovation can explain 38.9% of the variance of entrepreneurial behavior, and the proportion of explained variance grows significantly. Meanwhile, the value of the F test is 37.736, which is statistically significant and significantly improved. This indicates that the regression equation is effective, and Model II has a better fitting efficiency than Model I. The standardization regression coefficient Beta of model innovation is 0.628, and the t value of significance test is 13.557. This indicates that model innovation has a significant positive impact on entrepreneurial behavior, which supports Hypothesis 1.

Moreover, the Variance Inflation Factor (VIF) values of control variables and independent variables are between 1 and 2, indicating that there is no collinearity between independent variables and control variables, i.e., educational background, gender, age, and company size.



Regression Analysis of the Effect of Model Innovation on Entrepreneurial Self-Efficacy

Firstly, the education level, gender, age, and company size of statistical variables in model innovation are taken as independent variables, with ESE as dependent variables to establish model I. Secondly, the educational background, gender, and other statistical variables are taken as control variables, with model innovation as independent variables and ESE as dependent variables to establish model II. Figure 9 represents the regression analysis results by IBM SPSS25.0.
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FIGURE 9. Regression analysis of the effect of model innovation on entrepreneurial self-efficacy. (A) Educational background, (B) gender, (C) age, and (D) company size.


From Figure 9, the influence of statistical variables in Model I is not significant. Meanwhile, the influence of each statistical variable is not significant after putting model innovation into Model II. Adjusting R2 increases from −0.01 to 0.313 indicating that model innovation can explain 31.3% of the variance of ESE and the proportion of explained variance increases significantly. Besides, the value of the F test is 27.232, which is statistically significant and obviously improves, indicating that the regression equation is effective, and the fitting efficiency of Model II is better than that of Model I. The standardization regression coefficient Beta of model innovation is 0.562, and the t-value of the significance test is 11.441. This shows that model innovation has a significant positive impact on ESE, which is a coefficient with Hypothesis 2.

Furthermore, the VIF values of both control variables and independent variables are between 1 and 2, indicating that there is no collinearity between the independent variable and the control variables, such as educational background, gender, age, and company size.



Regression Analysis of the Moderating Effect of Continuance Commitment on Model Innovation and Entrepreneurial Behavior

Educational background and gender in model innovation are selected as control variables for the regression analysis by IBM SPSS25.0. First, the educational background, gender, and other statistical variables are seen as independent variables with entrepreneurial behavior as the dependent variables to establish model I. Then, the educational background, gender, and other statistical variables are regarded as control variables, with model innovation as independent variables and entrepreneurial behavior as dependent variables, to establish model II. Then, educational background, gender, and other statistical variables are taken as control variables, with model innovation as independent variables, while continuance commitment as independent variables, to construct model III. Finally, statistical variables, such as educational background and gender, are taken as control variables, with model innovation as independent variables and continuance commitment as independent variables. The decentralized cross-product term (ZXW1) of continuance commitment and model innovation are taken as independent variables, with entrepreneurial behavior as dependent variable, to build model IV. Figure 10 reveals the overall analysis results.
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FIGURE 10. Regression analysis of the moderating effect of continuance commitment on model innovation and entrepreneurial behavior. (A) Beta value, (B) variance inflation factor (VIF) value.


According to Figure 10, the adjustment R2 increases from 0.418 in Model III to 0.467 in Model IV, indicating that the ability of the interaction term to explain the variance of entrepreneurial behavior is improved after being put into Eq. (1). Meanwhile, the F test is also statistically significant, indicating that model IV has a better fitting degree than model III. Besides, the interaction term between model innovation and continuance commitment in the equation has a significant explanatory capability for the entrepreneurial behavior of the employee. Additionally, the regression coefficient of the interaction term between model innovation and continuance commitment (ZXW1) is statistically significant, indicating that continuance commitment plays a regulatory role in the process of model innovation affecting the entrepreneurial behavior of the employee, which verifies Hypothesis 3.

Furthermore, the VIF values of explanatory variables are between 1 and 2, indicating that there is no collinearity between explanatory variables.



Regression Analysis of the Moderating Effect of Normative Commitment on Model Innovation and Entrepreneurial Behavior

First of all, the educational background, gender, age, company size, and other statistical variables are regarded as independent variables, with entrepreneurial behavior as dependent variables, to establish model I. Then, the educational background, gender, and other statistical variables are taken as control variables, with model innovation are taken as independent variables and entrepreneurial behavior as dependent variables, to establish model II. Next, the educational background, gender, and other statistical variables are seen as control variables, with model innovation is seen as independent variables and normative commitment is as independent variables, to build model III. Finally, statistical variables, such as educational background and gender, are taken as control variables, with model innovation is taken as independent variables and normative commitment is taken as independent variables. The decentralized cross-product term (ZXW2) of normative commitment and model innovation is taken as the independent variables, and entrepreneurial behavior is taken as the dependent variable, to build model IV. Figure 11 signifies the regression analysis results by IBM SPSS25.0.
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FIGURE 11. Regression analysis of the moderating effect of normative commitment on model innovation and entrepreneurial behavior. (A) Beta value, (B) variance inflation factor (VIF) value.


According to Figure 11, the adjustment R2 increases from 0.399 in Model III to 0.428 in Model IV, indicating that the ability of interaction term in Eq. (4) to explain the variance of entrepreneurial behavior is improved after being put into the equation. Meanwhile, the F test is also statistically significant, which shows that model IV has a better fitting degree than model III. Besides, the interaction term of model innovation and normative commitment (ZXW2) put into the equation has a significant explanatory capability for the entrepreneurial behavior of the employee. Additionally, the regression coefficient of the interaction term between model innovation and normative commitment (ZXW2) is significant. This reveals that normative commitment plays a regulatory role in the process of model innovation affecting employee entrepreneurial behavior, which supports Hypothesis 4.

Moreover, the VIF values of explanatory variables are between 1 and 2 (VIF < 5), indicating that there is no collinearity between explanatory variables.




CONCLUSION

Based on news communication theory and social cognitive theory, a theoretical model is constructed here to analyze the interaction effects of entrepreneurial behavior, ESE, and organizational commitment. First, the influence mechanisms of ESE and organizational commitment between model innovation and entrepreneurial behavior are expounded. Then, a series of hypothetical propositions are put forward. Finally, an empirical analysis is performed on the theoretical model by effective sample data, and the main conclusions are as follows: (1) model innovation can significantly promote entrepreneurial behavior; (2) ESE plays an intermediary role between model innovation and entrepreneurial behavior; (3) continuance commitment moderates the relationship between model innovation and entrepreneurial behavior; and (4) normative commitment regulates the relationship between model innovation and entrepreneurial behavior.

However, due to the limitation of article length and research time, there are still some deficiencies to be improved in this work. On the one hand, the experimental samples are primarily collected from the own social network of the author, and the samples are not selected randomly, which may lead to incomplete data. In the future, the source of samples will be expanded to ensure the diversification of research data and make the research conclusions more universal. On the other hand, there are only 136 valid questionnaires, and the number of entrepreneurs and company managers is insufficient. The follow-up research needs to further explore the control variables.

Through questionnaire survey and data analysis, it can conclude that model innovation and ESE can significantly promote entrepreneurial behavior. This work enriches the quantitative research results of the antecedents of entrepreneurial behavior, expands the research content of corporate entrepreneurship, and reveals the significance of entrepreneurial ability, ESE, and organizational commitment to the implementation of entrepreneurial behavior. Besides, it provides a critical reference for the implementation of entrepreneurial behavior and the improvement of the performance of start-ups and also offers vital management enlightenment for the entrepreneurial activities of enterprises. Future research can deeply investigate the impact of ESE and organizational commitment on corporate entrepreneurial behavior and model from a broader perspective and multiple regulatory variables to achieve more diversified research results.
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Entrepreneurship may be taught, and entrepreneurship education is flourishing at colleges and universities. However, previous documents show that entrepreneurship education is inconsistent with the research conclusions of entrepreneurial intention, which is a lack of discussion on the mediating effect of government subsidies from external resources. Based on the cognitive behavior theory, a mediating effect of entrepreneurship education on entrepreneurial strategy and entrepreneurial intention is built. By collecting the data of 334 questionnaires of college students in Pearl River Delta in China, a structural equation is used for empirical analysis. The result indicates that entrepreneurship education does not have a significant influence on entrepreneurial intention; exploration innovation and exploitation innovation have a positive influence on entrepreneurial intention, and exploration innovation and exploitation innovation have a mediating effect on entrepreneurship education and entrepreneurial intention; government subsidies have a positive regulating effect on exploration innovation, exploitation innovation, and entrepreneurial intention. In this article, the application of the cognitive behavior theory in the field of entrepreneurship research is expanded to provide the theoretical basis for building the entrepreneurship education ecosystem, which is conductive to innovation and entrepreneurship to promote regional economic development.
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INTRODUCTION

Since Harvard Business School opened the first entrepreneurship course in 1947, entrepreneurship education has risen in the world and attracted widespread attention from entrepreneurs and education scholars (Fayolle et al., 2016; Jena, 2020; Yuan et al., 2020). Entrepreneurship education at colleges and universities is one of the main sources of improving the individual entrepreneurship quality, entrepreneurship knowledge, and skills (Chusimir, 1988; Galloway and Brown, 2002), and entrepreneurship education at colleges and universities has also been highly recognized by the society (Liu et al., 2019; Jena, 2020; Yuan et al., 2020). From 2013 to 2020, the Government of China released more than 100 policy documents to support and encourage the development of “entrepreneurship education.” In recent years, the number of entrepreneurship courses at colleges and universities has been continuously increased because the government and the colleges and universities expect to cultivate the students’ innovative thinking and entrepreneurial ability through entrepreneurship education so as to promote the employment quality of college graduates, create new employment posts, and finally make contributions to the economic growth. Therefore, exploring the operational principle of entrepreneurship education is the primary task.

Entrepreneurship education has become an important link of talent cultivation at colleges and universities. At present, research on entrepreneurship education focuses on the construction of entrepreneurship education ecosystem (Ruskovaara and Pihkala, 2015; Wei et al., 2019), course development of teaching personnel (Falck et al., 2016), whether entrepreneurship education will affect entrepreneurial intention (Martin et al., 2013; Pittaway and Cope, 2016), and so on. According to the social cognitive theory, individuals will pursue their targets only when they believe their abilities and actions can achieve the expected results (Bandura et al., 2003; Bandura, 2018). However, there are great differences between the degree of entrepreneurship education and students’ entrepreneurial intention at different colleges and universities in different areas. Can entrepreneurship education at universities effectively promote the students’ entrepreneurial intention? In the previous literature, their relationship was researched, but inconsistent conclusions were made. Some researchers believe that the positive role played by entrepreneurship education in entrepreneurial intention cannot be ignored (Lüthje and Franke, 2003; Athayde, 2009; Liu et al., 2019), while other researchers believe that entrepreneurship education does not play a significant role in students’ entrepreneurial intention and even plays a negative role (Graevenitz et al., 2010; Yukongdi and Lopa, 2017). Some scholars also suggest that college students should not understand entrepreneurship through entrepreneurship education because entrepreneurship education “may” be helpless to a successful career. Therefore, the influence of entrepreneurship education on entrepreneurial intention should be further verified.

Entrepreneurship education is aimed at cultivating innovative talents, which are the important driving force for future development (Zhang et al., 2014; Lv et al., 2021; Zhuo et al., 2021). Innovation is regarded as an internal driving force, and innovation is related to the mental state of entrepreneurs. Start-ups are more capable of learning and may promote the enterprise performance through learning, imitation, transformation, and re-innovation (Christensen, 1995; Teece, 2007; Teece and Leih, 2016; He et al., 2019; Yuan and Wu, 2020). According to the innovation and entrepreneurship theory, entrepreneurial strategies mainly include two innovation types: exploration innovation and exploitation innovation (Christensen, 1995; Teece, 2007; Jansen et al., 2009). Exploration innovation is characterized by high risk, uncertainty, and uniqueness, while exploitation innovation is characterized by practicability, efficiency, and learning. Although they are correlated, they are different and competitive (Huang, 2019). Exploration innovation and exploitation innovation need to be supported by innovation resources such as knowledge, technologies, talents, and funds, and enterprises need strong innovation governance ability when searching, finding, selecting, controlling, and utilizing the innovation resources (Huang, 2019). However, there is a lack of discussion on the mediating effect of entrepreneurial strategy on entrepreneurship education and entrepreneurial intention.

Based on the resource-based theory, entrepreneurship needs to integrate the internal and external resources, and local government subsidies are one of the important external resources to support the start-ups (Bacigalupo et al., 2016; Tsai and Huang, 2016; He et al., 2019; Wu et al., 2020). Government subsidies are aimed at promoting the enterprise innovation ability and performance to build national competitiveness. Government subsidies, with the financial incentives, support measures, and protection policies, have been included in the relevant regulations as an innovation policy, generally including tax preference, rent reduction and exemption, research and development subsidies, technology and talent introduction, market development, management consulting, patent and intellectual property protection, to provide support and guarantee for the professional, directional, and forward-looking development of the industry as well as new activities initiated by the enterprises. In the context of “mass entrepreneurship and innovation,” in recent years, local governments have increasingly strengthened the establishment of industry funds, investment in research and development, expenditures, and tax preference. The governments’ innovation policies have encouraged the enterprises’ investment in the product research and development expenditures, resulting in higher return to the society. However, the regulation role of government subsidies in entrepreneurial strategies and entrepreneurial intention lacks the empirical evidence.

In this article, based on the social cognitive theory and resource-based theory, the research model of the influence of entrepreneurship education on entrepreneurial strategy and entrepreneurial intention is built to thoroughly explore and analyze the influence mechanism of entrepreneurship education on entrepreneurial intention and verify the regulating effect of government subsidy policy. In this article, the research and application of cognitive behavior theory in entrepreneurship education are expanded (Baum et al., 2001; Morris et al., 2013; Zhang et al., 2014; Lv et al., 2021) to provide the theoretical basis for the construction of entrepreneurship education ecosystem, which is conductive to innovation and entrepreneurship to promote the regional economic development.



LITERATURE REVIEW AND HYPOTHESES


Entrepreneurship Education and Entrepreneurial Intention

Entrepreneurship education first guides the students to confirm their own entrepreneurial intention. Based on the social cognitive theory, individuals tend to pursue their own targets only when they believe their abilities and actions can achieve the expected results (Bandura et al., 2003; Bandura, 2018). Entrepreneurship education is helpful to improve their cognition, continuously adjust their thoughts and actions to make their entrepreneurship more directional, coherent, and meaningful. Entrepreneurship education integrates all entrepreneurship knowledge transmission forms, and entrepreneurial intention is a mental state that promotes the individuals to form the new concept of business (Bird, 1988). The relationship between entrepreneurship education and entrepreneurial intention was researched in previous literature, and a conclusion was drawn: Entrepreneurship education can significantly influence the students’ entrepreneurial intention (Lüthje and Franke, 2003; Izedonmi and Okafor, 2010). Robinson and Haynes (1991) found in the research that entrepreneurship education can promote the students’ perception of feasibility by increasing the students’ knowledge to improve their entrepreneurial intention. Dyer (1994) believed that there is a relation between entrepreneurship education and students’ entrepreneurial intention because entrepreneurship education can cultivate the students’ confidence in entrepreneurship. Martin et al. (2013) found in the research that entrepreneurship education not only could promote the students’ entrepreneurship knowledge and skills but also could significantly promote the students’ entrepreneurial intention.

Whether entrepreneurship could be taught was a hot topic in the academic circle once. There was a viewpoint: Entrepreneurs can only be identified instead of being “produced” (Adcroft et al., 2004). However, there was another viewpoint: Although entrepreneurs’ characteristics are personal, they can be cultivated by unconventional teaching methods (Kirby, 2004). Some scholars indicated that “In modern society, the role of education in cultivating entrepreneurs is underestimated,” because more than 90% of the successful founders of high-tech companies are college graduates, and more than half of them have graduate degrees (Marvel, 2013; Yuan et al., 2021). Wilson et al. (2007) thought that entrepreneurship education can promote the generation of entrepreneurial intention (Zhang et al., 2014; Lv et al., 2021). Therefore, Hypothesis 1 is proposed in this article:

Hypothesis 1: Entrepreneurship education and entrepreneurial intention are positively correlated.



Relationship Between Entrepreneurship Education, Exploration Innovation, and Entrepreneurial Intention

Gorman et al. (1997) thought that entrepreneurship education is used to cultivate the students’ entrepreneurial quality and intention through the entrepreneurship courses. Brown (2000) defined entrepreneurship education as an activity cultivating the students’ entrepreneurship values, entrepreneurial skills, and the ability to seek business opportunities. In the entrepreneurship framework put forward by Bacigalupo et al. (2016), he regarded opportunity identification, entrepreneurial skill, and action as three key indicators of entrepreneurial ability. Riahi (2010) thought cultivating the students’ entrepreneurial spirit and entrepreneurial attitude in entrepreneurship education was more important than training the students’ entrepreneurial thinking and entrepreneurial strategies. Entrepreneurship education focuses on cultivating innovative skills that can be applied to practice and education and can support innovation in the environment (Binks et al., 2006; Lv et al., 2021; Zhuo et al., 2021). Undergraduate entrepreneurship utilizes multiparty interaction to realize the knowledge iteration in the learning network, and innovation process is the result of interaction of environment, organizations, and entrepreneurs (Anderson et al., 2014; Gundry et al., 2014). Entrepreneurial abilities include the adaptive behaviors and strategies influencing others’ behaviors in the relationship environment (Ferris et al., 2005; Tocher et al., 2012; Lv et al., 2021) so as to drive innovation and bring high returns.

Exploration innovation, which is one of the entrepreneurial strategies, makes destructive innovation based on new knowledge, technologies, design, and products to create customer value (Jansen et al., 2009; He et al., 2019). March (1991) thought that exploration innovation and exploitation innovation were very important for enterprises to keep the competitive edge and develop sustainably and that the knowledge required by exploration innovation was novel and special and characterized by searching, finding, high risk, test, and flexibility. The start-ups need a lot of resources and new technologies in the process of exploration innovation. Through exploration innovation, the start-ups may obtain new knowledge, technologies, and processes to adapt to the changes in the market environment, enter the new product or market field, and even bring new niches. However, enterprises tend to focus on exploration innovation, which may bring high risks to obtain immature ideas and cannot establish a unique competitive edge, resulting in the failure of “exploration–failure–re-exploration.” Entrepreneurship education provides multiple channels for undergraduate entrepreneurs to obtain the resources, such as providing entrepreneurship knowledge and skill cultivation (Chusimir, 1988; Galloway and Brown, 2002). The social network of human capitals built by highly skilled undergraduate entrepreneurs has enhanced the ability of entrepreneurship teams to obtain the resources, reduce the cost of obtaining the resources, and promote the entrepreneurs’ intention to share the knowledge. Through mutual benefit, the resource access and the existing resources are integrated to generate new knowledge and make positive contributions to innovation (Tolstoy, 2009).

Entrepreneurs must be engaged in three important tasks, mainly identifying and exploiting opportunities, taking risks, and innovating (Chandler and Hanks, 1994; Fillis and Rentschler, 2010). Identification of entrepreneurial opportunities is a core activity of undergraduate entrepreneurship in the early stage; it is the process of correctly understanding and judging the market demands and continuously dealing with the relevant resources from entrepreneurship learning so as to shape its innovation ability and personality. Such ability is usually developed through the experience of learning (Mitchelmore and Rowley, 2010; Huang et al., 2020), and social learning is an iterative process of learning, action, introspection, and continuous cooperation. The iterative learning process is considered to be a key component to adapt to environmental changes. The shaping process of undergraduate entrepreneurial ability is a social interaction process in which the information resources are obtained and transformed in the forms of observing or directly participating in entrepreneurship education. This process also includes creating new knowledge through transforming experience and applying knowledge to practice (Yukongdi and Lopa, 2017; Huang et al., 2020).

Since entrepreneurship is a dynamic process with uncertainty and high risk, and the start-ups need to be guaranteed with innovation resources in the innovation process, undergraduate entrepreneurship will have high financial costs when it relies on their own resources in the entrepreneurship to implement innovation activities to promote competitive ability so as to achieve the operation goals. Undergraduate entrepreneurship will also face such huge risks as insufficient organization and management ability, large investment in product research and development expenditures, and high cost of improving the processes; therefore, undergraduate entrepreneurship often focuses on the entrepreneurship environment, such as research and development expenditures of the government, tax preference, financial subsidies, and other innovation policies. Therefore, the significant influence of entrepreneurship education on exploration innovation and entrepreneurial intention is researched in this article, and the research Hypothesis 2 and Hypothesis 3 are inferred on this basis:

Hypothesis 2: Entrepreneurship education and exploration innovation are positively correlated.

Hypothesis 3: Exploration innovation and entrepreneurial intention are positively correlated.



Relationship Between Entrepreneurship Education, Exploitation Innovation, and Entrepreneurial Intention

Entrepreneurship education is aimed at developing all the basic entrepreneurial skills to achieve successful entrepreneurship (Lazear, 2004; Baron, 2006; Audretsch et al., 2016; Messersmith and Chang, 2017). Traditional entrepreneurship knowledge learning cannot meet the demands of a dynamic environment for entrepreneurial ability. Entrepreneurship education builds a multilevel social network and comprehensive learning management for the professional abilities of entrepreneurs. Entrepreneurship education cultivates the students’ entrepreneurial skills to enable them to cope with the uncertainties and new challenges in the environment (Brian and Norma, 2010; Seikkula-Leino, 2011; Premand et al., 2016; Lv et al., 2021). The entrepreneurship course system lays the foundation for the comprehensive promotion of students’ entrepreneurial ability. From observation to participation, the social learning network provides the student entrepreneurs with multilevel learning channels to continuously improve their learning and practice skills. Therefore, entrepreneurship education can enhance the students’ confidence to solve new and unexpected problems.

Exploitation innovation is another type of entrepreneurial strategy, which is the progressive innovation based on existing technologies, products, and services to meet customer and market demands (Jansen et al., 2009; He et al., 2019). Exploitation innovation meets customers’ demands based on the existing business, and mainly strengthens the existing knowledge, technology, product, and process to improve or expand the products’ efficiency, with the features of production, efficiency, quality, lean, and marketability. March (1991) thought that through comparison, exploitation innovation had a higher success rate and would promote the application by enterprises in the organization, process, product, and service process and would finally cause “the success trap” after generating new knowledge through the “learning–transformation–re-internalization” process. Exploitation innovation tends to construct innovation ability on the existing basis to enhance the enterprise competitive ability and sustainable development, including multidimensional innovation abilities such as construction technology, organization, product, process, and service. Undergraduate entrepreneurs obtain the resources through entrepreneurship education, identify effective knowledge from a large amount of information and process, and integrate them into the new products or services, to seek new niches, increase the success opportunities, and make contributions to the start-ups.

The development of new products and their entry into the new market are the result of entrepreneurial spirit (Miller, 1983; Covin and Slevin, 1989; Wei et al., 2019). The competitive edge of an enterprise may come from efficiency and ability generated by new product development, and R&D investment activities have been considered as the focus of enterprise innovation by many scholars in research. He and Wong (2004) found in the research that enterprises’ exploitation innovation had positive significant influence on the sales growth and enterprise performance. Entrepreneurship education is an important approach for the entrepreneurs to obtain the resources, promote the innovation ability and innovative personality, and integrate various knowledge and value systems to build the multilevel learning channels for the entrepreneurs (Huang et al., 2020; Lv et al., 2021; Zhuo et al., 2021). From knowledge learning to skill promotion, entrepreneurship education includes the development of general abilities and the improvement of professional abilities. Entrepreneurial ability is critical to success, mainly identifying the opportunities and developing necessary resources and capitals (Arthurs and Busenitz, 2006; Kettunen et al., 2013; Liu et al., 2019), as well as technology, financial and legal knowledge (Kuratko, 2005). Considering the diversified entrepreneurial abilities, Bacigalupo et al. (2016) built a framework of entrepreneurial abilities, including opportunity identification, entrepreneurial skills representing “resources,” action fields, and 15 ability lists.

Therefore, the significant influence of entrepreneurship education on exploitation innovation and entrepreneurial intention is researched in this article, and the research Hypothesis 4 and Hypothesis 5 are inferred on this basis:

Hypothesis 4: Entrepreneurship education and exploitation innovation are positively correlated.

Hypothesis 5: Exploitation innovation and entrepreneurial intention are positively correlated.



Regulating Effect of Government Subsidies

Government subsidy, which is used by the national or local governments to encourage and support undergraduate entrepreneurship, is an innovation policy to drive economic development and plays the role of stimulation and regulation in regional economic growth and innovation activities. In other words, after the start-ups obtain the government subsidies, they may promote the technical innovation ability by researching and developing new products, introducing new technologies, talents, and equipment as well as organizing and serving innovation, and may also promote the scale benefit through such economic means as expanding the production scale and investment so as to improve the enterprise performance. Exploitation innovation of enterprises will not affect the financial performance but will erode the enterprise resources (Jansen et al., 2009). Since innovation is a dynamic process with uncertainty and high risk, and enterprises need to be guaranteed by innovation resources in the innovation process, enterprises will have high financial costs and will also face such huge risks as the insufficient organization and management ability, large investment in product research and development, and high cost of improving the processes when they rely on their own resources to implement innovation activities to promote competitive ability so as to achieve the operation goals. Therefore, they need the innovation policies of the government, such as investment in research and development, tax preference, and financial subsidies.

According to the resource-based theory, government subsidy is a public policy to play the role of stimulation or encouragement (Bacigalupo et al., 2016; Tsai and Huang, 2016; He et al., 2019), which is characterized by direct subsidy and indirect subsidy. Enterprises obtaining subsidies from the government is a kind of free transfer, which can increase the enterprise cash flow in a short period so as to enhance the competitive edge of the enterprises. The regulating effect of local government subsidy policy on exploration innovation and exploitation innovation, and the research Hypothesis 6 and Hypothesis 7, is inferred on this basis:

Hypothesis 6: Government subsidies have a positive regulating effect on exploration innovation and entrepreneurial intention.

Hypothesis 7: Government subsidies have a positive regulating effect on the exploitation innovation and entrepreneurial intention.

In conclusion, this article is based on the cognitive behavioral theory and the innovation and entrepreneurship theory to analyze the influence of undergraduate entrepreneurship education on entrepreneurial strategies and entrepreneurial intention, and to verify the regulating effect of the government subsidy policy, and its research framework is shown in Figure 1.


[image: image]

FIGURE 1. Theoretical conceptual and research framework.





RESEARCH DESIGN


Sample and Data Collection

Innovation resources at home and abroad are gathered in China’s Pearl River Delta to promote mass entrepreneurship and innovation and accelerate the formation of the innovation-oriented economic system and development mode, with the reputation of the capital of innovation. An international first-class innovation and entrepreneurship center is being built. The university encourages undergraduates to participate in innovation and entrepreneurship competitions and provides places to cultivate makers. In this research, with the students at colleges and universities in Pearl River Delta in China as the sampling objects, random samples of the written questionnaire were taken among the students in the education and training classes of Undergraduate Entrepreneurship opened by colleges and universities with the support of Human Resources and Social Security Department of Guangdong Province. 1,000 questionnaires were distributed, and 516 questionnaires were collected, with a questionnaire recovery rate of 51.6%. After eliminating 109 questionnaires with incomplete information, there were 334 effective questionnaires, with an effective rate of 64.73%. Among the samples, public comprehensive universities accounted for 31.44%; public application-based universities accounted for 44.31%; independent colleges accounted for 12.57%; and private colleges accounted for 11.68%. Among the majors, science and engineering majors accounted for 33.53%; economy and management majors accounted for 46.11%; humanities/arts majors accounted for 9.88%; medical majors accounted for 1.8%; and agricultural majors accounted for 8.68%; with respect to the degree of education, undergraduate students accounted for 79.64%, and junior college students accounted for 20.36%. Among the questionnaire fillers, men accounted for 60.48% and women accounted for 39.52%. The average age was 24. The results are shown in Table 1.


TABLE 1. Distribution of the sampled firms.
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Measures

The development of questions in the questionnaire is mainly referred to the previous theoretical basis and relevant literature. To make the questionnaire rigorous, after the questionnaire was designed, the scholars and professors in relevant fields and the experts of the practice field were invited to provide guidance opinions. After several modifications of questions and grammars, 30 undergraduates from the start-ups were selected for the pre-test, and the formal questionnaires in this study were completed to ensure the accuracy, adaptability, and convenience of answers after the statistical analysis on the pre-test data and after the inappropriate semantics was repeatedly corrected. The questionnaire adopted a 7-point Likert scale. The larger the number, the more you agree with the description (1: strongly disagree; 3: general; 7: strongly agree). The questionnaire construct variables mainly include entrepreneurship education, entrepreneurial strategies of exploration innovation and exploitation innovation, and entrepreneurial intention and government subsidies. The operational definitions of variables and the basis of the research scales in the research framework are described as follows:


Entrepreneurship Education

Entrepreneurship education measured in this study focuses on the perspective of social cognition, which is analyzed from three aspects, namely, environment, organization, and personal learning and behaviors. Through the interviews with the full-time teachers, we may understand the main concerns of the entrepreneurship education at colleges and universities, such as entrepreneurship atmosphere, entrepreneurship course, and entrepreneurial activities. In addition, based on the references of Franke and Lüthje (2004), Qi (2017), six programs were proposed to measure the education scale of individual entrepreneurs participating in entrepreneurship education, such as “a creative university campus atmosphere stimulates your entrepreneurial dream,” “entrepreneurship course learning provides the knowledge required by you for the entrepreneurship,” and “universities provide office spaces and entrepreneurship tutors for you.” The Cronbach’s alpha coefficient of this scale is 0.89, which indicates good reliability.



Exploration Innovation

Exploration innovation, which is a destructive innovation, is based on new knowledge and technologies to create customer value. Based on the scale of Jansen et al. (2009), its question examples include five questions, such as “destructive innovation” and “develop a new market.” The Cronbach’s alpha coefficient of this scale is 0.87, which indicates good reliability.



Exploitation Innovation

Exploitation innovation, which is a progressive innovation, is based on the existing technologies and products to meet customer and market demands. Based on the scale of Jansen et al. (2009), its question examples include four questions, such as “progressive innovation” and “improve the existing product quality and production technologies.” The Cronbach’s alpha coefficient of this scale is 0.91, which indicates good reliability.



Entrepreneurial Intention

Entrepreneurial intention is mainly based on the scale proposed by Liñán and Chen (2009), including six questions, such as “I’m yearning for establishing my own enterprise” and “I’m confident that I always have the entrepreneurship enthusiasm to achieve the successful entrepreneurship.” The result indicates that the Cronbach’s alpha coefficient of this scale is 0.86, which has good reliability.



Government Subsidies

Government subsidies are mainly based on the scale proposed by Huang (2019), and the constructs contain direct subsidy and indirect subsidy, including nine questions such as providing the interest-free loan, technical funding, research and development subsidies, tax preference, talent reward, and product certification funding, and the question examples are as follows: “Talent introduction reward, training and housing purchase subsidy” and “the government provides the loan without interest or with interest subsidy.” The result indicates that the Cronbach’s α coefficient of this scale is 0.92, which has good reliability.



Control Variable

In this study, gender, age, and degree of education are taken as control variables (Brockhaus, 1980) to eliminate their influence on entrepreneurial intention.





EMPIRICAL ANALYSIS


Average Verification

In this study, SPSS23.0 statistical analysis software is used in descriptive statistical analysis on the sample data, and the mean value, SD, and correlation coefficient of each variable are shown in Table 2. According to Table 2, the correlation coefficients of entrepreneurship education, entrepreneurial strategies of exploration innovation and exploitation innovation, government subsidies, and entrepreneurial intention are between 0.11 and 0.71 and reach a significant level, showing a moderate positive correlation between each factor and entrepreneurial intention. Considering that each questionnaire is filled by the same respondent, and there may be common method variance (CMV) in the data, so Harman’s single-factor method is used to solve the CMV problem. It is found that in the circumstance of no rotation, the first factor explains 32.45% of the variance, which is not more than half. It shows that the common method variance in this research does not affect the results of research (Huang et al., 2020; Wu et al., 2020).


TABLE 2. Basic descriptive statistics of the correlation coefficients.
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Confirmatory Factor Analysis

In this study, Mplus7.0 statistical analysis software is used to analyze the reliability, convergent validity, and discriminatory validity of the questionnaire scale with the confirmatory factor. See Table 2 for the results. All Cronbach’ α coefficients of the research variables are greater than 0.7%; their combined reliability value is greater than 0.7, the average variance extraction reaches 0.5, and the convergent validity reaches the standards suggested by the relevant scholars (Fornell and Larcker, 1981; Anderson and Gerbing, 1988). The confidence interval test method is used for discriminatory validity. The test results show that the upper and lower values of the correlation coefficient between the constructs after adding and subtracting two SEs do not contain 1, which meets the standard for a good discriminatory validity (Bagozzi and Yi, 1988). CFA result shows χ2 = 1,121.84, df = 382, cmin/df = 2.93 < 3, p < 0.001; SRMR = 0.05 < 0.08; CFI = 0.92 > 0.90; TLI = 0.91 > 0.90; RMSEA = 0.06 < 0.08, indicating that the questionnaire has relatively good reliability and validity and that the scale has good measurement quality (Hu and Bentler, 1999; Huang et al., 2020).



Hypothesis Testing

In this study, the path relationship among various research constructs is discussed through path analysis to verify the research hypotheses proposed in this article. Refer to Table 3 for the summary of the hypothesis testing path coefficient, t-value, and results. The model matching degree indicator and standardization path coefficient value (χ2 = 1,167.62, df = 471, cmin/df = 2.48, p = 0.000; CFI = 0.93; TLI = 0.92; SRMR = 0.05; RMSEA = 0.06) show the good matching degree of the structural models and the observation data.


TABLE 3. Hypothesis test and result.
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First, gender and age are taken as control variables to verify the influence of entrepreneurship education, exploration innovation, and exploitation innovation on entrepreneurial intention, and the results (see Table 3) show that entrepreneurship education has no significant influence on entrepreneurial intention (β = 0.03, t = 0.58). If Hypothesis 1 is not supported, entrepreneurship education will not directly affect the undergraduate entrepreneurial intention; exploration innovation has the positive significant influence on entrepreneurial intention (β = 0.34***, t = 4.38). If Hypothesis 3 is supported, exploitation innovation has the positive significant influence on entrepreneurial intention (β = 0.30***, t = 3.83). If Hypothesis 5 is supported, undergraduate entrepreneurial strategies of exploration innovation and exploitation innovation have a positive influence, and exploitation innovation can better adapt to the market demand, so the entrepreneurship success rate will be higher.

Second, the influence of entrepreneurship education on exploration innovation and exploitation innovation is verified. Entrepreneurship education has a positive significant influence on exploration innovation (β = 0.21**, t = 3.55), and Hypothesis 2 is supported; entrepreneurship education has a positive significant influence on exploitation innovation (β = 0.25**, t = 4.36), and Hypothesis 4 is supported, indicating that entrepreneurship education has a positive influence on both exploration innovation and exploitation innovation. Hypothesis 1 is not supported, indicating that entrepreneurship education will not directly affect entrepreneurial intention, but it promotes entrepreneurial intention through the entrepreneurial strategies of exploration innovation and exploitation innovation, so exploration innovation and exploitation innovation have the mediating effect.

Finally, the regulating effect of government subsidies is verified. The interaction between government subsidies and exploration innovation has a positive significant influence on entrepreneurial intention (β = 0.13*, t = 1.46), and Hypothesis 6 is supported, indicating that government subsidies play a regulating role in exploration innovation at the time of undergraduate entrepreneurship and entrepreneurial intention. As shown in Figure 2, the entrepreneurial environment policy of government subsidies will affect the college students’ entrepreneurial intention. When the government subsidies are high, the college students’ entrepreneurial intention through exploration innovation will be continuously enhanced. When the government subsidies are low, the college students’ entrepreneurial intention through exploration innovation will gradually decline. When the exploration innovation is used in the college students’ entrepreneurial strategy, the market is uncertain and requires a large amount of fund investment, and there is a certain risk in success. Therefore, the local governments shall take the funding measures such as government subsidies and talent incentives to build an entrepreneurial environment conductive to innovation.


[image: image]

FIGURE 2. The interaction effect of exploration innovation and government subsidies on entrepreneurial intention.


The interaction between government subsidies and exploitation innovation has a positive significant influence on entrepreneurial intention (β = 0.48**, t = 2.96), and Hypothesis 7 is supported, indicating that government subsidies play a regulating role in exploitation innovation at the time of undergraduate entrepreneurship and entrepreneurial intention. As shown in Figure 3, due to the entrepreneurship policy of government subsidies, the college students’ entrepreneurial intention through exploitation innovation is continuously enhanced. The reason is that at the beginning of entrepreneurship, the college students will adopt the entrepreneurial strategy of exploitation innovation to meet the market demands and adapt to the market and survive through simulation learning and that they will invest less while having a great success rate. Therefore, the local governments can drive the college students’ entrepreneurial intention if they provide government subsidies.


[image: image]

FIGURE 3. The interaction effect of exploitation innovation and government subsidies on entrepreneurial intention.





CONCLUSION


Conclusion of Research

Based on the social cognitive theory, the mechanism for the influence of entrepreneurship education on entrepreneurial intention is explored and discussed in this article, and the regulating effect of the government subsidy policy is verified. By collecting the data of 334 questionnaires from students at colleges and universities in Guangdong Province, empirical analysis of structural equation is conducted to draw the empirical research conclusions: First, entrepreneurship education has no influence on entrepreneurial intention, which is inconsistent with the conclusion of previous literature research (Robinson and Haynes, 1991; Izedonmi and Okafor, 2010; Wei et al., 2019); that is, entrepreneurship education for students at colleges and universities cannot directly affect the college students’ entrepreneurial intention, the reasons are that the faculty capacity of entrepreneurship education in universities is low, the theory of entrepreneurship education teaching materials is lagging, and entrepreneurship education improves the entrepreneurial intention of college students by improving their entrepreneurial cognitive ability and entrepreneurial skills. Second, entrepreneurship education has the positive significant influence on entrepreneurial strategies of exploration innovation and exploitation innovation; third, entrepreneurial strategies of exploration innovation and exploitation innovation have the positive significant influence on entrepreneurial intention, and exploration innovation and exploitation innovation have a mediating effect on entrepreneurship education and entrepreneurial intention. Finally, government subsidies play a regulating role in exploration innovation and exploitation innovation at the time of undergraduate entrepreneurship and entrepreneurial intention (Messersmith and Chang, 2017; Lv et al., 2021). It can further analyze the influence of entrepreneurship education on entrepreneurial intention so as to expand the research and application of cognitive behavior theory in entrepreneurship education (Baum et al., 2001; Morris et al., 2013; Lv et al., 2021; Zhuo et al., 2021).



Theoretical Significance

The research results show the influence of entrepreneurship education on entrepreneurial intention as well as the mediating effect of entrepreneurial strategies. Entrepreneurship education not only provides the human capital such as knowledge and skills but also changes the students’ attitudes and behaviors (Liu et al., 2019; Wei et al., 2019). Entrepreneurship education’s influence on the attitude changes as the environment is ignored to a great extent (Medvedeva, 2011; Liu et al., 2019). Social cognitive theory may be used to understand the influence of environmental factors on the individuals’ innovation awareness, innovation ability, and innovation personality. Based on the social cognitive theory, this study postulates that human behaviors are determined by environmental influence, and describes the relationship between having abilities and believing abilities. If individuals believe their abilities and actions can reach the expected result, then they will tend to pursue their own goals (Bandura et al., 2003; Bandura, 2018). Entrepreneurship education shall return to the human essence; cultivate the college students’ characters of “enthusiasm,” “curiosity,” and “persistence”; and guide the students to confirm their willingness to be engaged in entrepreneurship.

The research results verify the regulating effect of the government subsidy policy. Entrepreneurship needs a lot of resources and a lot of funds and has certain risks for success, so the local governments shall take the funding measures such as government subsidies and talent incentives to build an entrepreneurial environment in favor of innovation (Bacigalupo et al., 2016; He et al., 2019). Entrepreneurial ability is multidimensional and dynamic in nature (Zahra et al., 2006; Liu et al., 2019). Focusing on the cultivation of students’ entrepreneurial skills is conducive to achieving the goals of entrepreneurship education organizations and meeting the overall development demands of entrepreneurial activities (Liu et al., 2019; Lv et al., 2021; Zhuo et al., 2021). According to the previous literature, entrepreneurship education is divided into two stages: First, cultivate the spirit of entrepreneurs that all students shall have (Martin et al., 2013; Wei et al., 2019); second, cultivate the students’ entrepreneurial skills such as business mode, marketing strategy, and communication and negotiation (Bacigalupo et al., 2016; Liu et al., 2019). Entrepreneurship is valuable because the individuals may achieve self-worth and may bring development and progress to the state and the society, and the spirit of entrepreneurs and entrepreneurship shall be promoted based on entrepreneurship education. In addition, the spirit of entrepreneurs is an important factor indispensable from the national and social development and progress, and giving play to the spirit of entrepreneurs is the core of economic growth (Fayolle et al., 2016). Therefore, the society shall encourage the young people for entrepreneurship and promote the entrepreneurship education at colleges and universities.



Management Implication

Improve the entrepreneurship education ecosystem to promote the college students’ entrepreneurial intention. First, establish a perfect entrepreneurship education mechanism. Entrepreneurship education is especially important at the early stage of entrepreneurship career, which enables the students to carefully consider whether to be engaged in entrepreneurship and is conducive to the formation of entrepreneurial intention (Fayolle et al., 2016; Liu et al., 2019; Yuan et al., 2020); second, colleges and universities shall strengthen the construction of undergraduate entrepreneurship education course system, build entrepreneurship incubation bases at colleges and universities, and enrich the students’ entrepreneurship knowledge through courses and competitions to promote their entrepreneurial practical ability and promote the formation of the students’ entrepreneurial intention (Martin et al., 2013; Falck et al., 2016); third, in the context of “mass entrepreneurship and innovation,” the government shall actively provide good policy environment for the college students to be engaged in entrepreneurship and build the “five-in-one” entrepreneurship education ecosystem of government, colleges and universities, enterprises, society, and college students to encourage the college students to be self-employed and promote the development of the national innovative and entrepreneurial economy.

As the subjects of entrepreneurship education learning, the students shall consider their own obvious campus characteristics. Innovation is the power for entrepreneurship program development; in the students’ entrepreneurship, many entrepreneurship programs are based on innovative technology transformation and creativity (Lv et al., 2021; Zhuo et al., 2021). Entrepreneurship education focuses on improving entrepreneurial professional skills based on actions instead of the transfer of theoretical knowledge in class (Kassean et al., 2015). Student entrepreneurs form the learning network in a good entrepreneurship education environment through participating in learning and taking advantage of their own influence to continuously obtain and exchange valuable resources through persuasion and cooperation and building a shared social resource network to promote professional skills. The effectiveness and transformation rate of innovation knowledge enhance the influence of perceptual entrepreneurship education on innovation (Martin et al., 2013; Anderson et al., 2014; Yuan et al., 2020; Lv et al., 2021; Zhuo et al., 2021). In entrepreneurship education, learning the relevant entrepreneurship knowledge is conducive to strengthening the students’ entrepreneurial intention (Lüthje and Franke, 2003; Izedonmi and Okafor, 2010; Liu et al., 2019).

At present, an innovation-driven development strategy puts forward new requirements for entrepreneurship education. As a new incubator of innovative talents, entrepreneurship education shall also focus on promoting entrepreneurial professional ability. Entrepreneurship education at colleges and universities is aimed at “education” and “learning” and inspiring the students’ entrepreneurial dream and interest instead of improving the success probability of entrepreneurship in reality. It is necessary to improve the entrepreneurship education reform in colleges and universities, fully consider the demands and characteristics of undergraduate entrepreneurs, organize various teaching practice activities, and actively participate in the innovation and entrepreneurship competitions.



Limitation and Future Research Direction

Entrepreneurial intention is affected in multiple aspects and in multiple dimensions. In the future, a new model may be built in the aspects of the identification of entrepreneurial opportunities, the spirit of entrepreneurs, and teaching style. At the same time, the students at colleges and universities as the research object are evaluated for entrepreneurship education. In the future, dynamic tracking may be conducted, and cross-level research of organization and management levels may be conducted.
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More students who majored in design should be led to be self-employment, as they can use their major advantages to lead cultural and creative industries of museums toward a more creative direction. Based on the present situation of self-employment of college students related to cultural and creative industries, developing patterns and structure of cultural and creative industries of museums are analyzed to study the practical requirement of development of creative and cultural products of museums on the students majored in design. College students and graduates (within 2 years) in design major of a college in Zhejiang province who have experience in starting a business are invited to make the questionnaire survey and to study the practical problems with motives and barriers of starting a business. After the investigation of the entrepreneurial status of cultural and creative entrepreneurs of college students, it is found that the third year is the peak period for students to choose entrepreneurship, followed by the end of the senior year. Only 36.8% of respondents are satisfied with the results of entrepreneurship, which reflects that entrepreneurs do face many obstacles in the actual process of entrepreneurship, mainly due to a lack of experience and funds. The motivation for students to stick to entrepreneurial activities mainly focuses on “obtaining personal wealth” and “realizing self-worth.” In view of this situation, universities, society, and government can provide technical support and policy support to stimulate the entrepreneurial potential of cultural and creative entrepreneurs of college students, thus promoting the efficient development of museum cultural and creative industry.

Keywords: museum, cultural and creative product development, entrepreneurial psychology, entrepreneurial motivation, cultural creativity and planning


INTRODUCTION

In recent years, serious museums have been playing the “creative card” one after another, and they have repeatedly come up with new ideas in cultural and creative development. From the design of derivative products to the change of sales platform, static cultural relics are endowed with fashionable design. It turns museum “collections” into “commodities” and directly touches the consumer end in the form of “new retail,” turning cultural and creative development into a feasible project (Della Lucia and Trunfio, 2018). The cultural and creative products of the Alashan Museum in the Inner Mongolia autonomous region can be taken as an epitome of the development of cultural and creative industries of many local museums in China. According to public information, as of 2017, more than 2,500 museums, art galleries, and memorial halls in China have carried out cultural and creative development around their collections. Among them, the National Museum of China is one of the most typical representatives. It is not only widely recognized in the market and was put into market operation earlier, but it is also a characteristic in product development (Huang et al., 2014; Li and Ghirardi, 2019). In China, the cultural and creative industry development of the Palace Museum is undoubtedly the most successful case in domestic museums, and it is also the first to test the “Internet” (ShawHong, 2020). Capital has also begun to target this emerging market. Internet giants who have long coveted high-quality intellectual property (IP) resources of traditional culture have extended their tentacles to the cultural and museum industry after completing the IP layout of games, animation, film, and television industries (Pan et al., 2019).

The initial entrepreneurial process of entrepreneurs includes the acquisition of resources, the identification of entrepreneurial opportunities, the establishment of organizational structure, and the development of the market until the new enterprise was created successfully. In this process, it is the core of entrepreneurial opportunity identification. Entrepreneurs should transform valuable opportunities into the value creation of new enterprises. Entrepreneurial behavior refers to continuous entrepreneurial learning of the entrepreneur to realize entrepreneurship. Entrepreneurs use the mastered resources and skills for identifying and developing valuable entrepreneurial opportunities, and finally, complete the establishment of the enterprise. In the process of entrepreneurship, it is supposed to pay attention to the influence of characteristics and environmental uncertainty of entrepreneurs.

Based on the cultural and creative industry policy and innovative business model, what is first classified are the structure and development orientation of cultural and creative industry of the museum. Moreover, the questionnaire is used to analyze the current entrepreneurship situation of students majoring in design, including entrepreneurial motivation and entrepreneurial obstacles. Ultimately, constructive solutions are proposed according to the existing problems. Based on the present situation of starting a business of creative and cultural industries by college students, the research is expected to provide some reference and accordance to the development of creative and cultural industries of museums in China, which discusses how to make innovative development from the perspective of starting a business by college students. In the second section, what is reviewed is the related research on the entrepreneurial situation in the field of cultural and creative products and the entrepreneurial research of students majoring in design. In the third section, an introduction is made about the theoretical basis. Based on the development of museum cultural and creative products, analyzation is made on the innovation ability of entrepreneurs based on product development, and investigation is carried out on the entrepreneurial status of design and entrepreneurship students. In the fourth section, the results of empirical research and suggestions are provided to promote the entrepreneurial behavior of design students.



LITERATURE REVIEW

Cultural and creative products are a kind of art derivatives, which are cultural and commemorative. At present, the development prospect of cultural and creative industry of the museum in China is still good since there is support from national policies to help in the development of cultural and creative products. With the adjustment and transformation of domestic industrial structure to the tertiary industry, design and service-related industries begin to attract more and more attention (Ch’ng et al., 2019). As the main driver of independent innovation, design plays a vital role in the promotion of the competitiveness of national pillar industries, which has become the key to the development of current design and cultural and creative industries. College students majoring in design usually have the spirit of innovation and creative thinking and can marketize the design results in practice. These factors make students majoring in design have unique entrepreneurial advantages (Jeong, 2018). However, in real life, due to the pressure of life, social support, and other factors, students majoring in design lack entrepreneurial knowledge, which leads to stagnation in the formulation of entrepreneurial goals and implementation of entrepreneurial steps. Therefore, it has become an urgent problem for them to use their own advantages to enhance their enthusiasm for innovation and entrepreneurship.

Bhansing et al. (2018) conducted research on the background of starting a business in the creative and cultural industries. The conclusion shows that with the engagement of an entrepreneur for the development of new products, the process of starting a business will become more stable for the creative and passionate personals. Landoni et al. (2021) pointed out that creative and cultural industries played an important role in the economic development of industrialized countries. But they are unmatured and easy to break up under specific limits or stressed situations, such as lack of ability of managing or the ability to develop complex value chains. Li et al. (2021) pointed out that perceiving innovation and experiencing value were two factors to promote the development of the creative and cultural industries of the museum. Thus, as to new entrepreneurs, they should highly regard the perception and experience of consumers to design their products.



RESEARCH METHODOLOGY


Connotation and Influencing Factors of the Entrepreneurial Behavior of Enterprises

Human behavior is an important research object of management, and the research results of behavior science greatly enrich the management theory. For the research of behavior, important work is to decompose the behavior, analyze the behavior process, reveal the reasons that affect the behavior, and identify the behavior rules. Opportunity is the core element of entrepreneurship, and entrepreneurship cannot do without opportunity. Opportunity identification is the key behavior in entrepreneurial activities. In many entrepreneurial stories, opportunity identification seems to be completed in an instant. Opportunities do not always exist. If it does exist, entrepreneurs need to act quickly. Thus, speed has become a key factor for entrepreneurial success.

Entrepreneurial behavior is the process of opportunity development of new ventures. The subject of entrepreneurship is the entrepreneur or entrepreneurial team. From the micro level, the subject of entrepreneurial behavior is the entrepreneur individual or group, entrepreneurial behavior is carried out around the entrepreneurial thinking of entrepreneur individual, and the new entrepreneurial behavior is that of the entrepreneur individual. The initial entrepreneurial behavior is characterized by the outflow of resources, which is a kind of value-consuming activity. The consumption of value will bring greater value, whereas the result of entrepreneurial behavior is the creation of value after the enterprise is successfully created.

The whole process of entrepreneurial activity starts from the entrepreneurial intention, searching and discovering opportunities, then decides to set up new enterprises, and finally develops entrepreneurial opportunities. The key point lies in opportunity identification and discovery. Only by finding useful entrepreneurial opportunities can entrepreneurs start a business and complete entrepreneurial behavior. In the whole process of starting a business, entrepreneurs should continue looking for and developing entrepreneurial opportunities, so that enterprises can really grow up. From the perspective of cognitive theory, it is found that the identification process of entrepreneurial opportunities will affect the development process of entrepreneurial opportunities, and then affect entrepreneurial behavior. Hence, a systematic and planned search for entrepreneurial opportunities will make it easier for entrepreneurs to find entrepreneurial opportunities and carry out entrepreneurial activities more actively.



The Structure and Development Model of Cultural and Creative Industries in Museums

United Nations Educational, Scientific, and Cultural Organization defines cultural industry as an industry with cultural creation, commodity production, and profit making. Cultural and creative industries are booming with the competitive value of “soft power” among countries (Heng, 2010). Among them, museums have rich cultural value and economic value, which is an important factor to measure the cultural and creative level of a country. Its cultural and creative industry chain consists of museums, design companies, manufacturers, and sellers. Figure 1 shows the operation process of each other. Museums have all kinds of cultural resources IP, whose role is to research and investigate cultural relics, and they are the “leaders” in the development of museum cultural and creative products; design companies are good at modern translation, innovation, and transformation of cultural elements, and in the formation of production drawings; manufacturers have advanced manufacturing technology to provide support for mass production of products; sellers have smooth sales channels, first-hand consumer demand, and rich marketing experience. If the above four parties can work together, they will achieve internal win-win results and promote the healthy development of the cultural and creative industry of museums, which is the “ideal mode” to lead them to sustainable development (Sutton et al., 2017).
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FIGURE 1. Operation process of museum cultural and creative industry chain.


Through the efforts of museum practitioners, many museums’ cultural and creative products emerge with creativity, culture, aesthetics, and practicality. Cultural and creative products provide museums with excellent added value and they become the extension of brand value. However, compared with the development of museum cultural industry in advanced countries in the world, China’s museum cultural and creative industry is still in the initial exploration and cultivation stage, and there are still problems, such as insufficient product creativity, lack of production technology, and imperfect market operation mechanism (Yang and Černevičiūtė, 2017). Under the background of cultural tourism integration, the museum industry should continue to innovate and explore a new development mode of the cultural and creative industry.

First, museums should play their own role and give full play to their resource advantages. For example, they should choose the collection with good looks to interpret the connotation of the cultural relics, such as modeling, structure, and decoration, and excavate the historical stories behind the cultural relics. Based on the interest points of the audience, the historical story should be narrated in a humorous or sensational style without changing the history, to provide a comprehensive and rich collection of information for designers (McAndrew et al., 2020). Furthermore, museums should change their ideas and actively integrate into the cultural and creative market. Based on special collections of the museum, they should integrate resources from all walks of life and carry out a variety of art licensing attempts, to fully connect IP resources of the museum with social industry resources. Only in this way, the development mode of high efficiency, high quality, and low cost can be obtained, the win-win connotation can be realized, and the museum cultural and creative industry chain can be improved (Gray et al., 2015). Then, it can make cultural and creative industry of the museum form a creative, cooperative, and marketing cultural and creative development mode. Specifically, the museum can authorize well-known high-quality manufacturers in tourism, food, stationery, home furnishing, and other industries. Usually, these manufacturers have excellent design teams and mature marketing plans, and their financial system is huge, and so they can develop cultural and creative products with market potential. Museums only need to check the historical and cultural connotation elements of creative products. Manufacturers can provide a continuous stream of high-quality cultural and creative products for the museum cultural and creative industry, and solve the problems of product storage and after-sales. Moreover, the cultural and creative design needs to meet the needs of collection culture, practical life, scientific, and technological innovation. The museum can cooperate with high-tech product companies to develop creative products with the “Internet+” elements (Cong et al., 2019). They can license the appropriate IP resources to high-tech companies, reflect the characteristics of cultural relics from product modeling and packaging design, and make cultural and creative products of museum enter the public from cultural relics. Meanwhile, they need to pay attention to the practicality of products and close to people’s lives, so those cultural and creative products can keep the historical temperature, and solve practical needs of people for goods. Finally, museums can combine local characteristic IP with museum elements to develop a series of cultural and creative products. Local characteristics belong to the category of regional culture, which includes the natural environment, urban landscape, customs, and so on, and highlights a unique way of life and ideas of people. Developing a series of cultural and creative products can meet the commemorative and cultural needs of tourism services and help museums carry out social education.



Development Mode and Typical Cases of Museum Cultural and Creative Products

Compared with ordinary commodities, museum cultural and creative products also have a cultural function, which is a kind of consumer goods with the function of conveying opinions and lifestyle. Cultural and creative products ultimately need to enter the market, and so they need to be embedded with three characteristic elements of cultural connotation, industrial activities, and popular orientation (Kourtit and Nijkamp, 2019). Cultural and creative products are the specific form of cultural transformation into the cultural industry. They should not only inherit the history and culture but also integrate the popular factors with unique creativity to obtain economic benefits. As an industrial activity, successful cultural and creative products can make continuous profits for the industry, whereas cultural and creative products that lack innovation and tend to copy will be separated from the artistry of products and cannot promote the development of the industry. The combination of culture and the popular elements of the times can make the current popular culture more recognized by the audience (Camarero et al., 2019). Designers must further understand the representation of culture, make the detailed culture resonate with the specific audience in the design process, and promote the creative products with traditional and popular culture.

Through the production of cultural and creative products, cultural and creative industries regard it as the carrier of cultural connotation, traditional spirit, and other symbols. Figure 2 shows the design transformation process of cultural and creative products. There is a non-single line relationship among cultural and creative industries, cultural and creative products, and consumer behavior. Cultural and creative products need to convey symbolic value through the media system so that they have a greater chance to promote the actual consumption behavior (Marchegiani, 2018).
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FIGURE 2. Design transformation process of cultural and creative products. Images reproduced with permission from Suzhou Museum.


Nowadays, the emergence of many public museums makes them compete with each other. Joint product development with enterprises is a new way for museums to attract tourists. At present, most museums in China lack professional designers, and so museums usually choose to cooperate with independent enterprises to design products (Anoegrajekti et al., 2018; Comunian and England, 2019). For example, Nanjing Museum, as a national first-class museum, has a special cultural and creative department, but there is no corresponding designer. However, in 2012, Nanjing Museum adopted the cooperative development mode. Designers will design creatively based on the cultural connotation of the cultural relics, and “communicate” with consumers to develop cultural and creative products that satisfy consumers. While industrial development is improved, cultural resources can be inherited.

The development of museum cultural and creative products needs to be focused on five elements: culture, innovation, brand, publicity, and education. Table 1 shows the details. The marketing objects of museum cultural and creative products mainly include special exhibition crowd, fans, and tourists. Different audiences have different cognition and self-interpretation of traditional culture, which will be reflected in the consumer market (Belfiore, 2020). Designers can know the preferences and needs of different consumer groups according to the feedback of product sales, which can be used as a reference for the next cultural and creative product development. The cultural and creative products that link traditional culture with modern technology should shoulder the mission of cultural continuity and propaganda, and further enhance the influence and popularity of the museum.


TABLE 1. Five elements of museum cultural and creative product development.
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The development of cultural and creative products in the Suzhou Museum is taken as an example. Suzhou Museum attaches great importance to and vigorously develops the cultural industry. Now, it has formed a comprehensive development mode with the art store in the museum as the core, and the audience lounge, wisteria Bookstore counter, and Taobao online store are the auxiliary. The growing sales of the Suzhou Museum of cultural and creative products are inseparable from its unique style in the field of cultural and creative development. Its development is committed to exploring cultural elements and highlights from the cultural relics in its collection, integrating them with modern and contemporary handicrafts, and creating representative Suzhou crafts. In 2009, the State Administration for Industry and Commerce approved the trademark of “Suzhou Museum.” The trademark is established in the cultural products of the Suzhou Museum. At present, the cultural and creative products of Suzhou Museum are developed under the four series of categories: treasure of the town museum, Wumen four families, Suzhou Museum Architecture, and smoke and cloud passing by, as shown in Figure 3. Cultural and creative products cover food, jewelry, stationery, bags, arts and crafts, and other fields, with obvious Suzhou style. In the online store of Suzhou Museum, 96 pieces of cultural and creative products are currently on sale, including seven categories. Table 2 illustrates the specific contents.
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FIGURE 3. Four series of cultural and creative products of Suzhou Museum. Images reproduced with permission from Suzhou Museum.



TABLE 2. Cultural and creative products sold online in Suzhou Museum.
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Consumers generally have a good evaluation of the cultural and creative products of Suzhou Museum, believing that the design is ingenious and the product quality is up to standard. However, from the design point of view, most of the products lack creativity. Some of the products are copies of successful cultural and creative products all over the world, which is not conducive to the long-term development of cultural promotion and the cultural and creative industry. In addition, the most important factors affecting consumers to buy products are the cultural value and cost performance, and so more attention should be paid to it in future product design and development.



An Analysis of the Main Body Innovation System of Chinese Cultural and Creative Industries

Since the 11th Five-Year Plan period, China has regarded the ability of independent innovation as the main breakthrough point of economic development. The strategic goal of the “innovative country” proposed by China is the accurate grasp of the new situation by the government. Under this policy, the ministry of culture attaches great importance to the cultural and creative industry because of its unique innovation characteristics, which shows its importance to the development of the national economy.

The colleges and universities of China have been shouldering the important task of personnel training, training lots of cultural and creative industry talents for the society, and undertaking the historical task of improving the artistic cultivation and aesthetic level of “cultural and creative consumers” in the whole society. In the process of promoting the development of cultural and creative enterprises, colleges and universities play an important role. As to actively cultivate the brand of cultural and creative enterprises, they give full play to their own resource advantages and provide relatively favorable development conditions and space. The exchange and cooperation of scientific research and technology between universities and cultural and creative enterprises are also strengthened. Through the joint establishment of cultural and creative research institutions, cultural and creative enterprises provide a broad platform for the development of scientific research practice for experts and scholars (He and Huang, 2018; Shih, 2018; Stejskal and Hajek, 2019). Colleges and universities fully utilize their own advantages in human resources and actively carry out relevant scientific research for cultural and creative enterprises. The research results, as an important basis for the decision-making of cultural and creative enterprises, play an important guiding role.

Government research institution plays an important role in the technological innovation of cultural and creative industries. Government research institutions have a certain government background, can play the government’s advantage of resource concentration, and are superior to universities in a research environment, personnel, equipment, capital investment, and other aspects. The government research institutions can get more financial support and policy guidance, which ensures the feasibility and advanced nature of technology research in the cultural and creative industries. Meanwhile, it plays a positive leading role in the promotion of research results, which lays a solid foundation for the formation of the industrial chain of cultural and creative industries (Feng and Chen, 2020).



Entrepreneurial Forms of Students Majoring in Design in Cultural and Creative Industries

To meet the needs of self-development, college students can use their existing resources and professional ability to realize their self-worth in the economic environment. At the national level, China strongly encourages and supports entrepreneurship of college students, and eagerly expects and needs a group of college -students entrepreneurs to provide innovative products and services for the progress of the country and society (Liu and Chen, 2021; Tunio et al., 2021). Besides, a series of preferential policies have been introduced to help the steady growth of entrepreneurial enterprises of college students, including enterprise registration, tax incentives, social security subsidies, capital docking, entrepreneurship training, and many other aspects. However, for college students, entrepreneurship has a higher risk than employment, and employment activities are bound to bring stable remuneration and income to the employees. However, entrepreneurs can obtain certain benefits through entrepreneurial activities, and may also bear economic losses due to failure. The core talents of the museum cultural and creative industry discussed are college students majoring in art and design (Kratzer et al., 2017). Although the cultural creative industry of China starts late and the degree of industrialization is relatively low, the development situation cannot be underestimated. Therefore, it is of great practical significance to analyze the employment and entrepreneurial intention of college students majoring in related majors, which can provide a reference for the policy-making of museum cultural and creative industry development.

Based on the group characteristics of outstanding ability and team cooperation of college students, as well as the characteristics of cultural and creative industries, such as high knowledge and high added value, the entrepreneurial ways of college students in cultural and creative industries are mainly divided into three forms: group entrepreneurship, concept entrepreneurship, and part-time entrepreneurship. As the cultural and creative industries require high professional skills for entrepreneurs, it takes a long time for individuals to learn and practice to fully master the skills required by the business. Therefore, group entrepreneurship is the most common form of entrepreneurship for college students who majored in design (Durana et al., 2019; Teixeira et al., 2019). Team members master their own professional skills and are responsible for a specific business, which can effectively make up for their own skill defects, and complete the corresponding business with streamlined and high quality. Concept entrepreneurship is a way to attract investors and obtain capital, talents, and other resources by virtue of entrepreneurial ideas. The entrepreneurship of cultural and creative industries needs entrepreneurs to have some experience in the innovation of projects and social contacts. For college student entrepreneurs, they usually only have innovative ideas and projects. Through the concept of entrepreneurship, they can complete the fund-raising and talent absorption in a short time and can put their entrepreneurial ideas into practice more smoothly. Parttime entrepreneurship has certain advantages for the cultural and creative industry, mainly because compared with traditional industries, the cultural and creative industry is more flexible in time arrangement, and has more applications of computer technology and the Internet (Chen et al., 2018; Gundolf et al., 2018). Therefore, some college students of cultural and creative industry design entrepreneurs will choose the form of carrying out the employment of related enterprises and independent entrepreneurship at the same time.




EXPERIMENTAL DESIGN AND RESULTS


Current Situation of Entrepreneurship of College Students Majoring in Design

The cultural and creative entrepreneurs of college students in Zhejiang Province are selected as the research object. A questionnaire is used to understand the entrepreneurial motivation, entrepreneurial barriers, and other practical problems of college students. Furthermore, constructive solutions are put forward to improve the entrepreneurial ability of college students. A total of 190 questionnaires are distributed and 185 valid questionnaires are collected. The specific content of the questionnaire is presented in the Appendix. According to statistics, the proportion of male and female students participating in the questionnaire is about 2:1; there are 49 registered companies, 43 individual businesses, 20 studios, 30 online stores, and 43 others.



Investigation on the Current Situation of Independent Entrepreneurship of Students in Product Design Majors

First, it summarizes the overall situation of cultural and creative entrepreneurs’ entrepreneur of college students, including the choice of entrepreneurial time and the identification of the entrepreneurial team. The survey shows that the third year is the peak period for students to choose entrepreneurship, with 64 students, accounting for 34.6%, followed by the end of the fourth year, accounting for 22.7%. Figure 4 shows the specific results. This is related to the relatively free course time and rich entrepreneurial knowledge reserve of students in the graduation stage. In entrepreneurial groups, 67.6% of respondents act as project sponsors, which also shows that college students are more active and innovative than other social groups in entrepreneurial activities.
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FIGURE 4. Entrepreneurial time choice of college students.


According to the survey, most entrepreneurial firms of college students are small and medium-sized enterprises, among which enterprises with one to five employees account for 66.5%, whereas enterprises with more than 20 employees only account for 9.7%. In this case, due to the lack of capital accumulation and less social experience, it is more reliable for college students to start their own businesses in small and medium-sized enterprises. The business types and coverage of large enterprises are more comprehensive, and college-student entrepreneurs need to accumulate more to improve the quality of enterprises and expand the scale of enterprises.

To further understand the current situation of entrepreneurship of college students, entrepreneurial satisfaction and the most important entrepreneurial difficulties of college students are investigated. Figure 5A is the result. It reveals that about half of the entrepreneurs hold a neutral attitude toward the overall satisfaction of entrepreneurship, and only 36.8% felt “relatively satisfied” or “very satisfied” with the entrepreneurial results. This also reflects that college student entrepreneurs do face a lot of obstacles in the actual entrepreneurial process, resulting in overall low entrepreneurial satisfaction. The main difficulties faced by college students in the process of entrepreneurship are investigated, and Figure 5B presents the result. It reveals that lack of experience and lack of funds are still the main difficulties faced by entrepreneurs. Bhansing et al. (2018) investigated the entrepreneurial motivation of design entrepreneurs. This specific type of entrepreneurial motivation is mainly reflected in the transformation of creativity into cultural and creative products. This is consistent with the main results of entrepreneurial motivation of design majors discussed in this study.
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FIGURE 5. Entrepreneurial satisfaction and main difficulties of college students. (A) Entrepreneurial satisfaction and (B) difficulties in starting a business.




Analysis of Entrepreneurship Psychology and Motivation of Cultural and Creative Entrepreneurs of College Students

At present, cultural and creative industries are developing rapidly. For cultural and creative entrepreneurs of college students, their entrepreneurial motivation has a certain impact on the sustainability of entrepreneurial behavior. The entrepreneurial motivation of college students in this major is investigated through eight questions. Table 3 shows the topics and survey results. Among them, 1–5, respectively, means “totally disagree,” “disagree,” “general,” “relatively agree,” and “very agree.”


TABLE 3. Entrepreneurial motivation of college students majoring in product design.
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From the perspective of entrepreneurial motivation, entrepreneurial reasons of the respondents mainly focus on the three reasons of “obtaining personal wealth,” “realizing self-worth,” and “liking free working atmosphere,” which also shows that for the new generation of college students, self-development and self-experience are the main motivation to choose to start a business. Relatively speaking, there are fewer students who choose to start a business for the sake of social effect or job supplement, and the publicity of the society and universities should also be strengthened in this aspect. Chen et al. (2017) used motivation and entrepreneurial theory to understand the willingness of entrepreneurs to start and launch entrepreneurship and found that the motivation of entrepreneurs is mainly realized by meeting basic financial needs, work-life balance needs, social reputation needs, and career achievement needs. What is supplemented here is the entrepreneurial motivation of design majors. Personal development and self-experience are the two most important motivations of entrepreneurship for college students.



Summary of an Entrepreneurial Model of Achievement Transformation Practice

In the era of the rise of museum cultural and creative industries, the energy released by cultural and creative industries will bring opportunities and power to college students entrepreneurs. Therefore, for students in design majors, it is a feasible scheme to start their own business with the mode of “achievement transformation practice,” which can be divided into the following specific measures (Table 4).


TABLE 4. Entrepreneurial model of achievement transformation practice.
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As the manifestation of technology, design plays a guiding role in technology. For students in design majors, in the process of entrepreneurial practice and commercialization of design results, the realization of different products needs different technical support. In addition to the technology provided by cooperative enterprises, teachers and students of design majors in colleges and universities can also provide technical support for creative design. As an individual entrepreneur, a student can build a bridge between teachers and students through the auxiliary departments of colleges and universities, gather other students with technical ability and entrepreneurial ideas, let the students who are starting a business find partners who can cooperate, and encourage potential entrepreneurs to have the courage to start a business.




CONCLUSION

Entrepreneurship is an activity with high market competition pressure and a high elimination rate. For the cultural and creative industries of museums, which have sprung up in recent years, with the help of cultural and creative products, museum culture can be brought into reality and historical details can be integrated into the lives of people. The promotion of cultural and creative products is inseparable from creative design. Creative design thinking is the foundation of building an art museum. To guide more students majoring in design to engage in independent entrepreneurship and contribute to the development of museum cultural and creative industry, the entrepreneurship status of product design by students is investigated.

Once entrepreneurs have the idea of entrepreneurship, they should first obtain the knowledge, skills, and other resources needed for entrepreneurship, and use the resources to find entrepreneurial opportunities in the market. Those with entrepreneurial intention aim to have entrepreneurial behavior, so they will spontaneously collect the information needed to achieve the goal of starting a business. The entrepreneurial motivation of college students is mainly to “obtain personal wealth” and “realize self-worth”; lack of experience and lack of funds are still the main difficulties faced by college student entrepreneurs. Colleges and universities can provide students with technical guidance and entrepreneurship education and hold entrepreneurship experience exchange meetings.

New methods are given through the research to motivate the college students who majored in design to broaden their practice of starting a business. Society can provide students who have business ideas with platforms to cooperate with enterprises, through which students can store experience and resources for self-employment. Besides the talent of design majors, the creative and cultural industries of museums need talents of majors in management, operation, propaganda, and so on. Measures of absorbing related talents can be studied in later researches. An investigation is made on the specific group of design majors in the self-employment of college students to analyze the entrepreneurial conditions they enjoy, the entrepreneurial characteristics they have, and the innovative practice mode they can carry out. In future research, if the current situation of the entrepreneurial practice of students is subdivided from different design majors to find out the best implementation method of innovative practice assumption, the innovative practice assumption will be more in line with the requirements of entrepreneurs and the market. The research and exploration results are of reference and guidance for the specific entrepreneurial activities of design students.
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APPENDIX


College Students’ Entrepreneurship Questionnaire

Dear students:

Hello! We are carrying out the research of college students’ entrepreneurship, and this questionnaire survey is a part of the research. The purpose of the survey is to study the current college students’ understanding of entrepreneurial activities, entrepreneurial environment, entrepreneurial knowledge, innovation and entrepreneurship education, please help fill in. The survey is anonymous and the information you provide is used only for research purposes and will never be disclosed to any third party. Hope you provide a real idea of each problem. There is no right or wrong answer to the question. Please type “√” or fill in the appropriate content on the options that are in line with your actual situation or ideas. Thank you for your participation and support in this study!

1. Which stage are you in during your first venture:

A. First; B. Second; C. Third; D. Fourth.

2. Your identity in the entrepreneurial team:

A. project leader (initiator); B. participant.

3. Why do you want to start a business? (Please score 1–5 for “totally disagree,” “disagree,” “generally,” “relatively agree,” and “very agree,” respectively).

(1) For hobbies

(2) To achieve self-worth

(3) To challenge yourself

(4) To gain personal wealth

(5) To address employment issues under the severe employment situation

(6) Free working atmosphere

(7) Affected by entrepreneurial policies

(8) Creating more jobs for society

4. The current scale (quantity of employees) of your enterprise:

A. 1–5; B. 6–10; C. 11–20; D. 21–50; E. >50.

5. Overall satisfaction with your current entrepreneurial status:

A. very unsatisfied; B. unsatisfied; C. general; D. satisfied; E. very satisfied.

6. The main difficulties of your entrepreneurship at present:

A. lacks entrepreneurial experience and connections; B. lacks entrepreneurial capital;

C. lacks entrepreneurial knowledge and skills; D. lacks good psychological quality;

E. social entrepreneurial environment is not ideal; F. industry environment is not ideal;

G. lacks family support; H. entrepreneurial team instability; I. lacks core technical staff; J. other.

7. What entrepreneurial support and services schools and society provide:

A. entrepreneurship funding support;

B. entrepreneurship policy support (e.g., drop-out entrepreneurship, credit substitution, etc.);

C. entrepreneurship mentor to guide; D. entrepreneurship Site to support;

E. hardware support; F. help start-ups promote;

G. entrepreneurial atmosphere; H. none.

8. Which entrepreneurial related practice activities you have participated in:

A. Entrepreneurship Competition; B. Entrepreneurship Roadshow; C. Entrepreneurship Successful Person Report Exchange; D. Entrepreneurial Salon and Symposium; E. Entrepreneurial Training Camp Activities; F. Visit Mature Enterprises or Entrepreneurial Parks; G. founded a simulation company; H. internship in the employing unit; I. served as student cadre; J. none.
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Errors are inevitable in an increasingly risky and dynamic entrepreneurial environment. The error management and the error climate perceived by the members are crucial to the subsequent innovation behaviors. Maintaining and improving the psychological capital of entrepreneurs under errors is not only the psychological activities of entrepreneurs themselves but also a critical management process in which an organization can influence the psychological factors and behaviors of entrepreneurs through error management climate. In the context of Chinese culture, this study explores the influence of error management climate on entrepreneurial self-efficacy and innovation behavior under the boundary condition of Zhongyong thinking. Two hundred ninety samples of Chinese entrepreneurs are empirically analyzed in this study, and results show that: (1) error management climate and entrepreneurial self-efficacy have significant positive effects on entrepreneurs’ innovation behavior; (2) entrepreneurial self-efficacy mediates the relationship between error management climate and innovation behavior; and (3) Zhongyong thinking plays moderating roles in the process of error management climate influencing innovation behavior. This study complements the entrepreneurship literature with its focus on error management climate as an essential antecedent of entrepreneurial self-efficacy, and promotes an understanding of how Chinese practitioners promote innovative behavior from a cultural perspective.
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INTRODUCTION

With the increasing dynamics and uncertainty of the entrepreneurial environment, entrepreneurs face more difficulties in the entrepreneurship, and errors are never utterly avoidable because of the limitations and imperfections in the practice (Khelil, 2016). Causes of errors may include fatigue, fear, limited cognition, incomplete information, and flawed decision-making (Fruhen and Keith, 2014). Researchers advocate a systematic review of success and focus more on the information conveyed by the error experience (Yamakawa and Cardon, 2014). Errors in the entrepreneurship process bring a range of negative consequences, but can also be excellent opportunities for organizational learning and innovation (Headd, 2003). Literature on innovations implies that errors can be part of developing innovation and bringing it to the market (Hsu et al., 2015). Increasing corporations take errors as part of climate management, and how they perceive errors will affect reaction to errors (Rupert et al., 2019).

According to how the organization deals with errors and their consequences after they occur, error climate is divided into positive and negative error climates (van Dyck et al., 2005). Action-oriented error management climate (EMC) belongs to positive error culture, and EMC aims to control the adverse effects of errors and promote their positive effects. Companies advocating EMC tolerates errors and emphasizes their learning function, making employees regard errors as part of their work and pay more attention on possible implementation paths or methods to deal with errors (Zhang and Song, 2020). On the contrary, the emotion-oriented error aversion climate is negative error climate. An organization with a climate of error aversion has a low tolerance for errors, leading entrepreneurs to try to avoid errors and tend to behave conservatively in the workplace (Fruhen and Keith, 2014). Once error occurs, employees will cover up the error to maintain their self-esteem and reduce organizational punishment (van Dyck, 2009).

The study of error management first emerged in the aviation and medical industries, which are sensitive to error at the end of the 20th century (Finkelstein et al., 1997), further developed into organizational behavior because of its significant role in predicting employee behavior and performance (Frese and Keith, 2015; Wang et al., 2020). However, there are few studies on EMC in entrepreneurship and how EMC affects entrepreneurs’ attitude and response to errors remains further understanding. The way and behavior of entrepreneurs to recognize, treat, and prevent errors affect their innovative activities, and the management of errors has been neglected in the existing entrepreneurial research. In order to explain how errors become the source of innovation, this paper attempts to explain the process of EMC influencing innovation behavior (IB) in the entrepreneurship field.

Conservation of resources theory (COR) holds that individuals tend to preserve, protect, and acquire resources that are valuable to them for accomplishing goals (Hobfoll, 2001). Hobfoll (1989) distinguished four types of resources, including individual-specific resources, such as high intelligence, optimism, and self-efficacy. As the application of self-efficacy in entrepreneurship research, entrepreneurial self-efficacy (ESE) is regarded as an important personal resource for entrepreneurs and plays a vital role in predicting behaviors associated with innovation (Barakat et al., 2014). Entrepreneurs with a great sense of ESE are more confident in achieving innovation goals and more likely to overcome difficulties in the process of innovation (Ahlin et al., 2013). Risky innovation requires entrepreneurs to have adequate psychological capital to reduce stress (King and Beehr, 2017), and ESE can be considered an important intangible resource related to the realization of entrepreneurial activities. Thus, the innovation behavior of entrepreneurs can be promoted, firstly, through the improvement of ESE. In order to protect and acquire ESE, conservation of resources theory also advocates to create and maintain a positive and healthy work climate (Hobfoll, 2001), implying that EMC may be a predictor of promoting ESE. EMC encourages entrepreneurs to consider the error situation as an opportunity to improve the error capacity through error thinking, error communication, and error learning, which helps consolidate and improve ESE (Raub and Liao, 2012).

Theoretical thinking on whether and how national culture factors affect entrepreneurial activities have been discussed for almost a century. Interestingly, a large number of countries with collectivist cultures have witnessed much more active entrepreneurial activities than many Western countries with individualistic cultures in recent 20 years, arousing scholars’ attention on the cultural factors behind entrepreneurial activities in developing countries. Since this study is based on the Chinese context, the personal characteristics under the broader cultural environment of Chinese entrepreneurs need to be further considered. Zhongyong thinking (ZYT) is a representative cultural capital and traditional value concept in Chinese Confucianism, which profoundly impacts the thinking mode and behavior style of the Chinese people (Zhou et al., 2019). Series of studies advocate that ZYT contributes to a more optimistic attitude, harmonious interpersonal relationships, and flexible ways of doing things in terms of self, interpersonal, and work (Qu et al., 2018). Recent evidence also suggests that ZYT can help people adjust their beliefs and behaviors to develop more effective coping strategies in a dynamic and complex entrepreneurial environment (Wei et al., 2020). ZYT is a typical cognitive attitude adopted in social interaction in Oriental culture, and regarded as an important boundary condition in this study.

Therefore, the purpose of this study is to answer and provide empirical evidence on how EMC influence entrepreneurs’ IB in the Chinese context. Based on the conservation of resources theory (COR), this study investigates whether the EMC is an important factor in translating errors into the psychological capital of entrepreneurs and effectively carrying out innovative behaviors from the perspectives of ESE and ZYT. This paper answers how does EMC influence innovation behavior by explaining the beneficial effect of EMC, indicating that EMC is beneficial to reasonable errors handling and conducive to innovation behavior. Then, ESE is introduced as an essential psychological resource, expanding the application of the theory in the management of entrepreneurial errors. Finally, this paper provides empirical experience from China on how ZYT plays a positive moderating role in both direct and indirect relationships between EMC and IB, contributing to the understanding of the thinking characteristics of Chinese entrepreneurs.



THEORY AND HYPOTHESES


Error Management Climate and Innovation Behavior

van Dyck et al. (2005) proposed EMC as a climate in which employees have the common perception of the practice and behavior of the organization. Taking measures to reduce the negative consequences of errors and increase the potential positive consequences is an important practical content (Fischer et al., 2018). Based on the positive error perception perspective, organizations with a high EMC believe that errors are valuable (Shepherd et al., 2009). There are a series of relevant practices in the organization for error analysis, error communication, error learning, and error ability, promoting the understanding of errors among entrepreneurs, and effectively avoid more significant losses in the future (Byrne and Shepherd, 2013).

Recent studies have found that EMC positively impacts subsequent entrepreneurial performance (Hmieleski and Corbett, 2008). In order to gain competitive advantage, innovation ability and behavior of entrepreneurs are critical for development potential of new enterprises. From the perspective of process view, innovation is about analyzing and solving problems (Sternberg, 2006). IB refers to the behavior that individuals generate new ideas or solutions after identifying and recognizing problems, and to further promote the application in the organization by seeking support and recognition (Scott and Bruce, 1994; Wu et al., 2011). Research on the antecedents of innovation behavior has been explained by entrepreneurs’ traits, knowledge and skills, and emotional state (Yao et al., 2010; Xerri, 2014; Tang and Ye, 2015), but there is still a lack of research on the perspective of EMC in the field of entrepreneurship.

Innovation process is uncertain and errors are hard to avoid altogether. Attitude to errors and how to deal with them in the enterprise affect entrepreneurs’ expectations of innovation results. When errors occur, the management climate encourages entrepreneurs to view errors as an important resource, thus improving their ability to cope with errors and reducing the loss subsequently (Shepherd et al., 2009). EMC is conducive to an atmosphere of critical thinking and open discussion of entrepreneurial problems, making entrepreneurs more willing to conduct error analysis and expose their personal mistakes in a team environment. When entrepreneurs are not bothered by the negative consequences of errors, they can allocate more resources to solving constructive problems in the innovation process (Bradley et al., 2012). Secondly, a higher EMC promotes error communication. It enables entrepreneurs to freely share consensus and knowledge about errors, which deepens the understanding of the innovation process and enhances entrepreneurial teams’ mutual assistance and collaboration ability (Keith and Frese, 2005). Thirdly, enterprises with a high EMC encourage error recognition and error learning, contributing to the ability to handle errors (Tobin et al., 2006) and the adaptability and confidence of entrepreneurs. Therefore, EMC helps transform errors into valuable resources for entrepreneurs, and the accumulation of error resources is conducive to innovation activities. Thus, this paper reaches the following hypothesis:


H1:EMC has a positive effect on entrepreneurs’ IB.





Error Management Climate and Entrepreneurial Self-Efficacy

Entrepreneurial self-efficacy (ESE) is a concept applied in entrepreneurship from Bandura’s research. ESE refers to the self-confidence intensity of entrepreneurs on whether their entrepreneurial skills can complete various entrepreneurial activities and behaviors (Boyd and Vozikis, 1994; Chen et al., 1998). ESE also emphasizes the subjective initiative of the individual and plays a vital role in self-recovery and self-motivation, indicating the degree of confidence of the individual rather than just the ability itself. The promotion and enhancement of ESE has become the psychological construction in overcoming various difficulties and achieving entrepreneurial success (To et al., 2020).

Based on conservation of resources theory (COR), individuals tend to acquire four kinds of resources that are valuable to them, one of which is individual characteristic resources, such as intelligence and optimism (Hobfoll, 1989). ESE is an important psychological resource for entrepreneurs, which is beneficial to opportunity identification, risk-taking and innovation activities related to entrepreneurship (Li et al., 2020). In order to protect and acquire ESE, COR also provides guidance for individuals in stressful situations and prevention in advance, that is, to create and maintain a positive and healthy work climate (Hobfoll, 2001). EMC is a positive climate that advocates error analysis, error communication, and learning, implying that EMC may play a positive role in the acquisition and protection of ESE. Through mutual information sharing, they cannot only improve the identification, prevention and timely correction of errors, but also promote dynamic behavior of error learning to enhance the courage and confidence of self-exploration and innovation continuously (Ibrayeva, 2006). EMC encourages entrepreneurs to take error situations as an improvement opportunity, contributing to risk-taking in entrepreneurial activities and possibly find the path to success (Kasouf et al., 2015). Therefore, ESE can be consolidated and enhanced under EMC.


H2:EMC has a positive effect on the ESE of entrepreneurs.





The Mediation Effect of Entrepreneurial Self-Efficacy

Previous studies have explained how to improve innovation behavior from entrepreneurial climate and psychological capital (Downes et al., 2016). However, there is a lack of discussion on how EMC influences innovation behavior and research evidence from Chinese entrepreneurs. Taking the resource conservation theory as the cognitive lens, unique resources can be nurtured and nourished by situational characteristics and affect individual behaviors (Hobfoll, 2001). This paper holds that ESE is an important mediating variable that conducts perceived environmental factors to individual innovation behaviors.

As a valuable intangible resource for the individual, ESE has been explained its positive role in realizing a series of entrepreneurial goals (Chen and Zhou, 2017). Innovation is a desirable but difficult goal for entrepreneurs, and the process is full of risks and uncertainties. Existing research has found that people with higher ESE are more capable of dealing with this reality (Mcgee and Peterson, 2017). Entrepreneurs with high ESE have more positive expectations of results than those with low ESE to set appropriate innovation goals and practices, and the same entrepreneurial environment can be evaluated as full of opportunities (Caines et al., 2019). Thus, entrepreneurs with a high sense of ESE have strong confidence in forming innovative behaviors. They will fully invest in and constantly work hard to overcome difficulties in the innovation stage, which in return ESE also be modified and reinforced. However, individuals with low ESE are prone to avoid problems or even quit in facing entrepreneurial difficulties, mainly when emotional exhaustion is often caused in the process of entrepreneurship (Wei et al., 2019). As discussed above, EMC improves ESE through error thinking, error communication, and error learning. Furthermore, ESE helps entrepreneurs to overcome difficulties in innovation activities and achieve innovation goals. Therefore, EMC can positively influence innovation behavior by promoting ESE of entrepreneurs. This study proposes that:


H3:ESE mediates the relationship between EMC and IB.





Moderating Effect of Zhongyong Thinking

Originating from Confucian philosophy, ZYT is a cognitive thinking about how Chinese think about objects, people, and the environment (Pierce and Aguinis, 2013). ZYT has a subtle influence on Chinese attitudes and behavior for thousands of years as they are likely to avoid an extreme perspective when confront with contradictions and conflicts, and more inclined to choose a moderate way (Lee, 2000). ZYT refers to a thinking mode about integrating both external conditions and internal needs from multi-perspectives and taking practical actions in a specific situation (Wu and Lin, 2005). Core principles of ZYT include (1) multi-thinking, which emphasizes looking at problems with dialectical thinking and understanding things from multiple angles, (2) integration, requiring the individual to take the external changing situation into the consideration of the internal thinking, and (3) harmoniousness, referring to the degree to which actions are conducted in a concordant method (Wu and Lin, 2005; Chang and Yang, 2014). Although similar concepts can be found in western theories, such as dialectical thinking, rationality, and wisdom (Peng and Nisbett, 1999), ZYT represents a set of unique life concepts and worldview of Chinese people, involving various aspects of self, interpersonal relationship, and dealing with affairs. People with ZYT aim to achieve harmonious goals and make choices out of the most suitable way after considering internal and external conditions (Yang et al., 2016). ZYT implies the idea of making progress with environment and time, which is not only one of the cultural characteristics of the Chinese people, but also a cognitive strategy to effectively cope with today’s changing and uncertain environment (Wei et al., 2020).

Based on COR, situational characteristics can play a nurturing role in fostering personal resources and, on the other hand, they may have a negative effect, implying that broader cultural environment of the entrepreneur plays an important role in shaping and maintaining resources (Hobfoll, 2001). As a thinking characteristic formed under the Confucian culture, ZYT affects the attitude and behavior of Chinese entrepreneurs in integrating resources and facing risks in entrepreneurship. Chou et al. (2014) demonstrated that ZYT can be an effective cognitive strategy for coping with work stress. Thus, ZYT can be considered as a cognitive strategy that displays positive effects of EMC on ESE. Firstly, entrepreneurs with a higher degree ZYT tend to be multi-thinking and consider error situations from a long-term perspective, which means they are less likely to be biased by the negative emotions for a moment. Multi-thinking helps to weaken the contradiction and adapt to environmental changes in the process of innovation activities. Secondly, the holism of ZYT encourages entrepreneurs to combine objects, people, and environment together, which contribute to integrating various resources (Wu and Lin, 2005). Entrepreneurs with a ZYT constantly think, learn, and optimize to communicate and learn from errors to carry out innovation behavior effectively. Thirdly, ZYT is conducive to achieve innovation goals by choosing the most suitable way after considering various factors. That is, entrepreneurs with higher-level ZYT can use self-consistent methods to conduct innovative behavior. Therefore, this study develops the following hypothesis:


H4:Relationship between EMC and IB is moderated by ZYT. Hence, the positive relationship between EMC and IB is stronger among entrepreneurs with higher ZYT than those with lower ZYT.



Zhongyong thinking (ZYT) is a typical thinking mode of Chinese, which affects entrepreneurs’ attitude, psychology, and behavior. Thus, this paper studies whether ZYT has a moderating effect on the relationship between ESE and IB. First of all, people with high ZYT recognize the objects and people in a multi-dimensional way, and they also identify their own personalities as contradictory factors in order to keep more flexible beliefs and behaviors to meet the changed context (Chen, 2005), which allows entrepreneurs to focus on innovation activities. Secondly, entrepreneurial activities are constantly changing, and individuals with high ZYT can change their cognition and behavior into a new environment. In this case, entrepreneurs have confidence in integrating various resources and striving to translate personal beliefs into innovative activities. Thirdly, the pursuit of interpersonal harmony is a kind of “harmony in diversity.” In innovation activities, entrepreneurs are good at expressing opinions and euphemistically persuading others, and are expected to seek entrepreneurial support to achieve innovation goals. Previous studies have shown that entrepreneurs are more willing to carry out innovative behaviors when individuals have a high belief in innovative activities (Duan et al., 2010; Zhou et al., 2020). Therefore, this study believes that entrepreneurs with Zhongyong thinking have higher flexibility, confidence, and positive expectation of results, representing a higher level of ESE, further promoting entrepreneurs’ innovation behaviors.

Zhongyong thinkers believe that the world is always changing and full of contradictions, and they are more focused on the circumstances and relationship of the object. High Zhongyong thinkers understand that error and entrepreneurial success are inseparable, and they realize sustainable entrepreneurship by constantly learning and reflecting from errors. Perceiving a good EMC, entrepreneurs with higher ZYT can quickly conduct error reflection and learning from various angles and actively reduce the damage of errors to entrepreneurial activities (Arts et al., 2011). At the same time, entrepreneurs can summarize more experience from the errors and have more confidence to meet the challenges in the future. It is conducive to the accumulation of ESE as psychological capital, which is further beneficial for entrepreneurs to adopt appropriate ways to carry out entrepreneurial activities. ZYT enhances the process of ESE influencing IB, and thus enhance the mediating role of ESE between EMC and IB. Thus, this study develops the hypotheses and proposes a conceptual model (Figure 1).


H5a:ZYT moderates the direct relationship between ESE and IB; the positive relationship between ESE and IB is stronger among entrepreneurs with higher ZYT than those with lower ZYT.

H5b:ZYT moderates the indirect effect of EMC on IB through ESE, such that the mediated relationship is strengthened when an entrepreneur has a higher level of ZYT.
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FIGURE 1. Research framework.





MATERIALS AND METHODS


Participants and Procedures

This research conducted questionnaire surveys to collect information from Chinese participants, and the hypotheses were tested by the multiple regression analysis methods. Given that supportive policies encourage business incubators to provide physical space and infrastructure for new technology-based small and medium-size enterprise in China, we chose a business incubator to conduct a questionnaire survey. Through an entrepreneurship center that corporations closely with the incubator, we firstly contacted an incubator manager and invited entrepreneurs to participate in the online questionnaire. The email stated the purpose of the survey and ensured that the questionnaire was anonymous and did not involve any commercial interests. It also emphasized that all participants could withdraw at any time during the filling process, so that interested people could participate in the survey by clicking on the link provided in the email.

The start-ups are mainly engaged in electronic information, internet, and financial service industries, which are representative samples for the research on innovation behavior (Wei et al., 2020). We distributed 400 questionnaires in this study, and 327 questionnaires were given feedback. Thirty-seven questionnaires were eliminated due to abandonment or omission, and we obtained 290 valid questionnaires. As illustrated in the Table 1, the sample consisted of 153 males (52.76%) and 137 females (47.24%). Respondents are mainly under the age of 40 (n = 259, 89.32%) and most of them have a bachelor’s degree (n = 179, 71.72%). Eighty-five (29.31%) participants worked less than 1 year in the startup, 72 (24.83%) had 1–3 years working experience, and 133 (45.86%) participants had worked for more than 3 years.


TABLE 1. Sample description (N = 290).
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Measurement of Variables

This study adopted five-point Likert scales to measure EMC, ESE, IB, and ZYT. Control variables were converted to dummy variables, and all items in the questionnaire were self-reported by the entrepreneurs.


Error Management Climate

We adopted the scale developed by van Dyck et al. (2005) to measure the EMC, and seven items were used. The items mainly include the entrepreneur’ positive perception of errors and their tendency to learn from errors. Representative items state as “After making a mistake, people try to analyze what caused it.”



Entrepreneurial Self-Efficacy

Following the studies of Mcgee et al. (2009) and Barakat et al. (2014), four-question items were adopted to measure ESE. Sample items include “I can choose suitable employees for my business,” “I can come up with new ideas to solve problems in entrepreneurship,” and “I have confidence in my ability to solve problems in my business.”



Innovation Behavior

Single-dimensional scale introduced by Scott and Bruce (1994) were widely accepted and used with its good reliability and validity (Kang et al., 2016), and we also used the six items to measure IB. The representative items of the scale are “I always seek to apply new processes, techniques and methods” and “In order to implement new ideas, I can find ways to get the resources I need.”



Zhongyong Thinking

Based on the definition and connotation of ZYT, this paper measures ZYT with reference to the research of Wu and Lin (2005). The multi-thinking dimension included four items, such as “When I make a decision, I will consider various possible conditions.” The integration dimension consists of five items, such as “I often try to find acceptable opinions in a situation of disagreement.” The harmoniousness dimension includes four items, such as “I usually adjust my behavior for overall harmony.”



Control Variables

Previous empirical studies have shown that gender, age, education background, and experience in the start-up are related to IB (Wei et al., 2020). In order to exclude possible alternative explanations, the above four demographic variables were set as control variables and dummy variable assignment method was adopted in this study.




Common Method Bias Control

We strictly follow the principles of confidentiality and voluntary to control the bias in research design as procedural remedies. Meanwhile, questionnaires are collected immediately via the link in emails after completion to ensure that the data are not modified. In addition, this paper also uses the commonly accepted Harman single factor analysis method to test common method biases. It is acceptable that the number of factors extracted is more than one and the variance contribution rate of the first factor is not more than 40%. In that case, it is generally considered that the deviation of the common method is not severe. Harman single factor test showed that the four factors of principal component analysis explained 63.40% of the total variance, of which factor 1 explained 30.11%. Therefore, standard method bias has not significant affect on this study.



Confirmatory Factor Analysis

Confirmatory factor analysis (CFA) was conducted to evaluate the discriminant validity of factor combinations in the fitting model and determine whether the four-factor model hypothesized in this study is the best combination (Table 2). We adopted five indicators commonly used in empirical studies to test the discriminant validity of the four-factor model, including the chi-square degree of freedom ratio (χ2/df), root mean square error of approximation (RMSEA), root mean square residual error (RMR), the comparative fit index (CFI), modified fit index (IFI), and Tuck–Lewis index (TLI) of the relative fitting index. According to the index evaluation criteria recommended by Browne and Cudeck (1992), when χ2/df is between 1 and 3, RMSEA is less than 0.08, RMR is less than 0.05, CFI, IFI, and TLI are greater than 0.9, the fitting effect is acceptable. Compared with the alternative models (M1 ∼ M5), the hypothesized four-factor model (M0) in this study displayed the best fit with the data (χ2/df = 1.769, CFI = 0.931, IFI = 0.920, RMSEA = 0.051).


TABLE 2. Confirmatory factor analysis by comparing alternative measurement models.
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Reliability and Validity of the Scales

Before testing the proposed conceptual model, Cronbach’s α was used to test the reliability of the questionnaire. When Cronbach’s α is higher than 0.7, the reliability of the scale is good and the scale can be accepted (Kline, 1998). Results showed Cronbach’s α of EMC, ESE, IB, and ZYT in this study are 0.821, 0.841, 0.849, and 0.914, indicating that scales used in this study are acceptable. According to the study of Fornell and Larcker (1981), the convergence validity of the scale can be judged by the standardized factor loading, average variance extraction (AVE), and combined reliability (CR) of each item. When the results meet the following three conditions, it indicates that the scale has good convergence validity. First, the standardized factor loading of each item is greater than 0.5 and significant. Second, AVE represents the interpretation rate of cumulative variance of construct items, and 0.5 is generally used as the threshold in studies. Third, the value of CR is greater than 0.7. Appendix Table 1 showed the standardized factor loading of each factor exceeds 0.6. AVEs were significant at a 0.001 significance level and all exceeded 0.5. The CR of EMC, ESE, IB, and ZYT are 0.956, 0.860, 0.939, and 0.967, respectively. Therefore, the reliability and validity of the scales are good, and the subsequent data analysis can be carried out.



Descriptive Statistics and Correlations

In order to analyze whether the control variables have a significant impact on the main constructs and whether there is a significant correlation between the main constructs, Pearson correlation coefficient analysis was conducted and results are shown in Table 3. EMC has a significant positive relationship with IB (β = 0.548, P < 0.01), and also positively relates to ESE (β = 0.355, P < 0.01). These results provide preliminary support for subsequent hypothesis testing.


TABLE 3. Descriptive statistics and correlations among the variables.
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Hypothesis Test

This study used hierarchical regression analyses to test the research hypothesis through SPSS 24 software. SPSS allows researchers to test not only indirect effects but also mediated moderating effects, and has been adopted in entrepreneurship research (Liu et al., 2019). In order to verify whether EMC can positively affect IB, this research sets IB as the dependent variable, and results are presented in Table 4. In the first step, gender, age, education background, and time in the startup were setted up as control variables to exclude the impact of demographic variables on IB in the Model 1. Then, EMC was added as an independent variable, and Model 2 showed that EMC had a significant positive effect on IB (β = 0.347, P < 0.001), thus H1 was supported.


TABLE 4. Regression analysis of hypotheses.
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Similarly, in order to verify the relationship between the EMC and ESE, this paper sets ESE as a new dependent variable. As shown in the Model 9, demographic variables were controlled to exclude possible substitution effects on ESE. On this basis, EMC was added into Model 10, and results showed that the correlation coefficient of EMC on ESE was 0.281, and significant at 0.001 level. H2 hypothesis was verified.

Furthermore, we tested the mediating effect of ESE by judging the following three conditions, namely, (1) EMC is significantly correlated with IB, (2) EMC is significantly related to ESE, and (3) when ESE is included in the relationship between EMC and IB, it is a complete mediation if the relationship between EMC and IB is not significant, but ESE and IB are significant. Otherwise, ESE plays a partial mediating role when EMC and IB are still significant but the correlation coefficient decreases. Condition 1 and 2 have been supported in Models 1 and 2, and Model 3 further revealed that ESE influence innovation behavior significantly (β = 0.149, P < 0.001), and the coefficient between EMC and IB (β = 0.305, P < 0.001) is decreased compared with Model 2 (β = 0.347 < 0.305). Thus, ESE partially mediates the relationship between EMC and IB, and H3 was supported.

The last was to test the moderating effect of Zhongyong thinking. We mean-centered independent and moderator variables reduce potential multicollinearity problems (Aiken and West, 1991). Meanwhile, we constructed the interaction effect between EMC and ZYT (EMC). Before EMC × ZYT was considered, ZYT also had a positive correlation with IB (β = 0.406, P < 0.001). Then, Model 5 indicated that EMC × ZYT is significant with IB (β = 0.265, P < 0.01), suggesting that ZYT plays a moderating role in the relationship between EMC and IB. This study also performed simple slope analysis to verify further our research findings (Aiken and West, 1991). For individuals high on Zhongyong thinking (one standard deviation above the mean), a positive relationship between EMC and IB was found (t = 9.619, p < 0.001). As shown in Figure 2, for low ZYT individuals, ESE had a lower relationship with IB but not significant (t = −0.056, ns). Therefore, the relationship between EMC and JB is positively moderated by Zhongyong thinking. Thus H4 was supported.
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FIGURE 2. Moderating role of Zhongyong thinking in the relationship between error management climate and innovation behavior.


Using the same research procedure, Model 8 demonstrated that the interaction between ESE and ZYT (ESE × ZYT) positively impacts IB (β = 0.234, P < 0.01). Simple slope analysis showed that ESE is more positively associated with IB (t = 5.513, p < 0.001) when entrepreneurs had higher levels of ZYT in Figure 3, thus, it supported H5a. Finally, we analyzed the conditional indirect effect of a relationship mediated by ESE, and bootstrapping analysis with 5,000 samples was conducted at 95% confidence interval. The analysis results (Table 5) revealed that indirect effect of EMC on IB through ESE was not significant (indirect correlation = −0.069) at the lower levels of ZYT, and the confidence interval was (−0.320, 0.183). When individual ZYT was at a high level, the indirect effect of EMC on IB through ESE was 0.138 (p < 0.05), and the confidence interval is (0.021, 0.254), CI did not include zero. In the case of high and low ZYT, the difference value of ESE between EMC and IB is −0.207 (P < 0.05), indicating that the impact of EMC influences IB via ESE is moderated by ZYT, and H5b was partially supported.
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FIGURE 3. Moderating role of Zhongyong thinking in the relationship between entrepreneurial self-efficacy and innovation behavior.



TABLE 5. Bootstrapping estimates for mediated moderating effect.
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CONCLUSION

Modern enterprises increasingly rely on innovation to gain competitive advantages in a highly competitive market environment. How to stimulate and enhance innovation behavior is also an essential topic in the field of entrepreneurship. In recent years, error management has received attention in several areas because errors may hide improvable ways for better performance (Cope, 2011). However, there is still a lack of understanding about how errors become the source of innovation in entrepreneurship, and there is even less empirical evidence in the Chinese context.

This study first provides evidence that EMC has a positive effect on IB of entrepreneurs. Since errors are inevitable in entrepreneurship, what is more important for entrepreneurs is what they can learn from errors compared to the adverse effects after mistakes. The management climate for errors in the workplace influences entrepreneurs’ expectations of errors during innovation activities (Baer and Frese, 2003). Based on the positive perception of errors, EMC is conducive to the entrepreneur’s error thinking, error communication, error learning, and error ability (van Dyck, 2009). Therefore, EMC can be considered a kind of climate to encourage the atmosphere to convert errors into advantages. For individual innovation behavior in entrepreneurship, this study provides evidence that EMC is beneficial to reasonable errors handling and conducive to innovation behavior.

Secondly, this research also demonstrates that ESE as a mediator in the relationship between EMC and IB. Under a positive climate of error management, entrepreneurs can communicate with partners about causes of errors and learn from each other. EMC contributes to improve the identification, prevention, and timely correction of errors, and promote active behavior of error learning (Cigularov et al., 2010) so as to enhance the courage and confidence of self-exploration and innovation continuously. Thus, ESE can be obtained, modified, and enhanced as an important psychological resource in the process of translating errors into advantages. Furthermore, research evidence also reveals that entrepreneurs with higher ESE have a greater possibility of setting an innovative task goal and tackle the challenges coming from innovation (Chen and Zhou, 2017).

In addition, this paper proposed that ZYT plays moderating roles in the process of EMC influencing IB. As a typical characteristic of how Chinese view things, people, and environment, ZYT contributes to cope with entrepreneurial pressure, integrate resources, and implement appropriate methods, promoting the effective role of EMC and thus contributing to innovation behavior. Moreover, ZYT is conducive to the accumulation of ESE, and further beneficial for entrepreneurs to adopt appropriate ways to carry out entrepreneurial activities, enhancing the process of ESE influencing IB. Our empirical research also shows that ZYT moderates the direct and indirect relationship between EMC and IB.



DISCUSSION


Theoretical Contribution

Firstly, this paper empirically studies the relationship between EMC and innovation behavior, providing empirical evidence from China since Chinese entrepreneurs play an important role in global innovation activities (Wei et al., 2020). Previous studies explained innovation behavior by demonstrating the impact of social capital and institutional factors (Stephens et al., 2013; Chen and Zhou, 2017), but there is a lack of study carried out from the perspective of EMC. Based on verifying the positive side of entrepreneurial errors (Fischer et al., 2018), this study explored how EMC influences IB. Our findings are consistent with the view that errors can be opportunities for organizational learning and innovation apart from the negative results, indicating that error tolerance of the enterprise and good EMC is conducive to the innovation behavior of entrepreneurs. At the same time, this paper improves the objective understanding of errors and the importance of effective error management, providing a useful reference for further detailed research on error management in the entrepreneurial field.

Secondly, this paper demonstrates the mediating effect of ESE, a specific self-efficacy concept applied in entrepreneurship (Chen and Zhou, 2017), to answer the question about how error becomes the source of innovation. Errors can be correctly recognized and learned, thus positive-oriented EMC plays an important role in promoting ESE and further influences IB, increasing the general cognition that increased psychological resources can promote innovation behavior. This corresponds to the growing evidence that psychological capital influences a series entrepreneurial outcomes, such as innovation behavior and enterprise performance (Hechavarria et al., 2012; Gao et al., 2020). Compared with institutional and economic factors, personal characteristics, especially psychological capital factors, has attracted more attention since researcher advocate that individual characteristics of entrepreneurs determine the degree of success in the entrepreneurship (Altinay and Wang, 2011). This paper answers the research call of Chen et al. (1998) about consideration on the application of ESE in more contexts by enriching the mechanism research in the Chinese context.

Thirdly, this paper adds to the understanding of the Chinese indigenous research perspective by examining moderating roles of ZYT. Theoretical discussions on traditional “west type” entrepreneurship theory basically assume that entrepreneurship prevails only in cultures dominated by individualism and in societies that encourage individual risk-taking and self-actualization (Erez and Gati, 2004; York and Venkataraman, 2010). However, researches have witnessed that a large number of countries with collectivist cultures, such as China and India in Asia and Zimbabwe in Africa and Chile in South America, having more active entrepreneurial activities than many Western countries with individualistic cultures in recent 20 years (Ibrayeva, 2006; Hampel-Milagrosa et al., 2015), which makes people doubt the applicability of the previous theories. We speculate that this stereotype may have arisen because previous research samples were mainly limited to developed countries. Relating to entrepreneurs’ personal traits and cultural background, traditional ZYT feature actually helps entrepreneurs to manage risks and uncertainties in the Chinese context, which is reflected in prevention before errors and positive adjustment after errors happen, preventing innovation activities from sliding into the extreme. Similar to the conclusion that innovation is related to the cultural practice of error management from Fischer et al. (2018), this paper provides empirical experience from China on how ZYT plays a positive role in error management and innovation activities, proving that ZYT can be considered as a cognitive strategy to cope with errors and entrepreneurial risks nowadays effectively.



Practical Implications

In practice, our research findings also provide some potential implications. This paper firstly suggests that entrepreneurs should objectively and correctly face up to the errors in the process of entrepreneurship and promote a good climate of error management referring to error communication, reflection, and learning. For novice entrepreneurs, they need to be aware of the risks of innovation activities before starting a business, so that they can be psychologically prepared to deal with a series of errors that may deviate from their goals. Meanwhile, a recovery path for entrepreneurs who are experiencing entrepreneurial errors has been proposed. Errors need to be dealt with in a certain way to allow innovations to develop (Fischer et al., 2018). The key of turning error experience into advantages depends on their ESE and ability to learn from errors. Awareness of this path may help entrepreneurs pay more attention to the error itself rather than negative emotional responses.

Secondly, entrepreneurs are suggested to enhance their confidence in completing activities related to entrepreneurship by continuous learning, practicing, and reflecting, thus improve their psychological capital and conduct innovative behavior. Innovation is a kind of entrepreneurial activity requiring extensive and effective use of various resources. Apart from tangible resources, entrepreneurs also need to accumulate more intangible resources, such as entrepreneurial knowledge, self-efficacy, and self-regulation ability (Attour and Lazaric, 2020).

Thirdly, entrepreneurs can regard ZYT as a cognitive strategy to cope with errors effectively. ZYT is not only one of the representative modes of thinking in Chinese people, but also has a broad practical basis in entrepreneurship. Our research is helpful for Chinese entrepreneurs to objectively understand the positive aspects of traditional culture and encourages cross-cultural entrepreneurs to consider problems from multiple perspectives, integrate various elements, and carry out innovative activities in an appropriate way, making cross-cultural communication and cooperation possible. In addition, schools and government agencies also play important roles in supporting innovation. Education about entrepreneurial errors and activities to cultivate ZY can be carried out in schools for potential entrepreneurs. Besides policy support, government agencies can coordinate with schools to establish error communication centers or mutual aid associations, where entrepreneurs can restore and accumulate psychological capital by exchanging error experiences.



Limitations and Future Research

Although this paper contributes to the understanding of how EMC affects innovation behavior in the Chinese extent, some limitations still need to be noticed. The first is to optimize measurement methods. The questionnaire survey was conducted in the form of a self-report by entrepreneurs. Although the results of the standard method bias test showed that social approval and other issues would not seriously affect the validity of conclusions, future research can adopt the measurement method of multi-subject paired questionnaire or conduct situational experiments. The second is to strengthen the universality of research samples and carry out longitudinal tracking studies. Nearly half of the participants in this study were from Jiangsu Province, which may have regional biases and the data are cross-sectional. Since entrepreneurs need some time to recover and learn from errors once they happen, future research can be carried out on a broader range of samples and longitudinal follow-up to collect data from different regions and periods. This paper explores the mediating role of ESE and the boundary influence of ZYT based on the theory of resource conservation. In the future, more influencing mechanisms can be considered from the perspectives of individual traits, knowledge exchange, and emotional state. At the same time, detailed studies on error management can be carried out to explore the possible differential influence paths between the EMC and the error aversion climate. In addition, the ZYT scale in this study was generated in the Chinese cultural context, and the universality of the scale needs further verification considering cultural factors. Although ZYT is a typical Oriental cultural characteristic, cross-cultural entrepreneurs can learn and exercise it as a positive cognitive strategy. Future research opportunities come from the comparative study of ZYT in different cultures and the model’ s applicability in other cultural contexts.
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Business gang refers to the enterprise cluster formed by geographical relationship, which has always been the focus of research on entrepreneurship and regional economic development. The research of new institutional economics shows that culture, as an informal system, will change the social psychology, thinking mode and behavior of economic individuals, and provide a good environment for the growth of start-ups, thus affecting economic activities and economic development. Taking the five modern business gangs in China as the research subject, this paper uses the comparative method to analyze the regional cultural differences of the five modern business gangs, as well as the differences of the entrepreneurs’ psychological characteristics and startup behaviors. Through the analysis of the economic data of the provinces where the modern business gangs are located, this paper summarizes the differences of economic development in different regions. It is concluded that regional culture has a significant impact on the development of modern business gangs and regional economy. It is necessary to give full play to the advantages of regional culture and promote the high-quality development of modern business gangs and regional economy.
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INTRODUCTION

Underlying each particular economic phenomenon, there are cultural heritage and beliefs, which affect people’s behaviors in economic life, thus affecting economic development (Koslowski, 2010). Taylor, the British anthropologist, defined culture as a complex whole which includes knowledge, belief, customs, and many other capabilities and habits acquired by members of society. Its core is the spread and inheritance of spiritual wealth. The geographic environment, genetic factors and historical development of different countries shape the different regional cultures and thus the culture of the whole nation (Muthukrishna et al., 2020). Culture and economy are closed related, and the economy-culture integration is an inevitable trend worldwide.

The business gang is an enterprise cluster linked by geographical relations. Its long history can be traced back to the top 10 business gangs in the Ming and Qing Dynasties, such as Shanxi gang, Anhui gang, and Longyou gang, which are called Chinese old business gangs. Centered on a particular region and tied by blood and friendship, these old business gangs developed quickly. With the economic transformation, especially the development of regional economy, China has gradually formed five major business gangs in the new era, including Shandong business gang, Southern Jiangsu business gang, Zhejiang business gang, Southern Fujian business gang, and Pearl River Delta business gang. Modern business gangs still have strong regionality. However, in its development process, we can find that many factors affect the formation of the distinctive characteristics of modern business gangs, including geographical location, history and culture, policy system and traffic conditions (Dong and Glaister, 2007).

In the existing research, most scholars explain the reasons for economic development from the aspects of capital, technology, market and labor force. However, few people explore the impact of non-economic factors such as culture on regional economic development, especially from the perspective of psychology. The influence of culture on startup behavior and regional economic development remains unclear. Investigating the impact of regional cultural differences on the development of Chinese modern business gangs is of great significance to the high-quality development of business gang enterprises and regional economy.



LITERATURE REVIEW


Modern Business Gangs in China

Since the reform and opening up, three economic zones have emerged in China: Surrounding Bohai Economic Zone, Yangtze River Delta Economic Zone and Pearl River Delta Economic Zone. They can, to a great extent, represent the economic development of China (Lv and You, 2014). With the development of regional economy, the groups of businessmen which can be identified by regional features have evolved. These businessmen groups can be grouped from north to south as Shandong business gang, Southern Jiangsu business gang, Zhejiang business gang, Southern Fujian business gang and Pearl River Delta business gang, referred to as the five modern business gangs in China.



Regional Cultures in China

Regional culture is created and fostered in the growth of special groups. It not only inherits the Chinese traditional culture, but also constitutes the mainstream culture of economic globalization and the culture of global entrepreneurship and innovation. Modern business gangs inherit the essence of traditional culture. One particular culture is inseparable from the continuity of local culture. Such continuity will produce different folk culture, and thus a different regional culture. One of the key characteristics of regional culture is that its inherent tendency to traditional culture creates various regional cultures with distinguishing characteristics (Nong, 2016). The regional cultures in China are characterized by diversity, openness, compatibility, innovation, friendship and kinship, such as Qilu culture, Wuyue culture and Southern Fujian culture.



Relationship Between Culture and Economy

Research on the relationship between culture and economic development can be traced back to Adam Smith, the father of economics. He noted that any market economy can only function properly on the basis of shared morality, i.e., adherence to contracts, payment commitments and respect for market partners. In other words, specific cultural concepts are essential for market expansion and economic development (Yerznkyan and Gassner, 2018). Max Weber was among the first to regard culture as a source of endogenous behavior patterns, and he believed that the “spirit of capitalism” from religious ethics, being a unique value system in modern Europe, drove the reform of people’s behavior and eventually promoted economic performance (Isard, 1949).

Krugman examined the impact of culture, ideas and institutions on economic development and economic structure, especially the impact of labor market and labor practices on the social acceptance of labor organization, labor control, forced labor and also its changes. He concluded that different societies had different labor supply systems, which reflected cultural backgrounds and beliefs, while the culture would, in turn, influence economic behavior (Krugman, 1991).

Development economists also value the role of culture in economic development, and some of them have examined the relationship between culture and economic development from different perspectives (Prasetyo et al., 2020). Schumpeter investigated the constraints of culture on innovation, i.e., its impact on economic development (Baldwin, 1999). Boston University has established the Institute for the Study of Economic Culture, specializing in the relationship between social-economic change and culture, as well as economic culture research around the world. Peter L. Berger, director of the Institute, holds that there is a crucial link between culture and economy, and culture has different impact on the economy at different stages of economic development (Baldwin et al., 2001).

Any economic system has its own moral basis or value significance, and economic development requires certain political, cultural and moral conditions (Yu and Nan, 2013). Cultural factors can provide values which will directly affect people’s beliefs, and its social function is mainly to provide conventional code of conduct for economic and political production (Zhang, 2010).

From the current literature, the research on culture and economic development is still in the exploratory stage, and most discussions revolve around the relationship between culture and economic development, that is, the role of culture on economic development and the impact of economy on culture. New institutional economics takes the essence and behavior of “individual” as the logical starting point of the economic theoretical system, pays attention to the study of the relationship between man, system and economic activities, and believes that system plays a decisive role in economic development. At present, there are few studies on the relationship between culture and economy from the perspective of the psychological characteristics and entrepreneurial behavior of business gangs. This paper focuses on the “individual” in the new institutional economics, and believes that the distinctive regional culture plays a potential role in the formation of entrepreneurship. The psychological and behavioral characteristics of entrepreneurs will have an impact on the business model of enterprises and regional economy. Therefore, this paper has unique theoretical research value.



Relationship Between Regional Culture and Regional Economy

Regional culture refers to the culture with obvious local characteristics formed under different geographical environment and natural conditions (Quek and Storm, 2012). Exerting a profound influence on the development of regional economy, regional culture on one hand provides intellectual support and spiritual impetus for the development of regional economy, while on the other hand it can hinder the development of regional economy because its conservatism would refuse to learn from more advanced cultures (Wang, 2018).

Xia (2000) analyzed the impact of regional culture on regional economic development and concluded that regional culture had an important impact on regional economic development, regional cultural stereotype would restrict the communication and exchanges among regional economies and technologies, and the renewal of cultural values had promoted the transformation of regional economic development model. Examining the model of economic development in Zhejiang Province, Zhang and Tai (2015) suggested that the economic development in Zhejiang correlated with its innovative culture. This culture promoted technological and institutional innovation, which in turn influenced economic development. Focusing on the economic development in Zhejiang Province, Wu and Gao (2007) analyzed the connection among culture, entrepreneurship and economic development. Chen and Han (2008) investigated the impact of the culture on economic development from three aspects, and suggested that cultural factors influenced economic development through the choice of entrepreneurs, intellectual assets and economic structure. Regional economy can determine and strengthen the development patterns, structures, types and characteristics of regional culture, and meanwhile provide regional culture with material conditions (Chen and Han, 2008). Regional culture can promote or hinder the development of regional economy. When regional culture is integrated into regional economy, it can help to form an economic model with local characteristics.

Overall, more and more scholars begin to pay attention to the role of culture on economic development. However, previous studies on regional economic development from the perspective of regional culture failed to build a complete system. The permeability of regional culture imperceptibly affects the main body of regional development. By affecting entrepreneurs’ psychological characteristics and entrepreneurial behavior, enterprises show regional characteristics in participating in regional economic development. Business gang is an enterprise cluster formed by geographical relations. It is deeply influenced by regional culture, and regional economy is closely related to the development of Business gangs. This paper will take China’s modern business gangs as the research subject, explore the impact of regional culture on entrepreneurs, business gangs and regional economic development, and put forward relevant countermeasures and suggestions for the development of business gangs and regional economy. Thus this research has certain practical significance.




THEORY AND HYPOTHESES


New Institutional Economics

In the study of the relationship between culture and regional economic growth, new institutional economics has provided an economic explanation for the role of culture on economic growth. Based on in-depth analysis of historical data, Douglas North introduced culture into the research in economic and institutional change and economic performance. North believes that culture, as an indispensable variable that influences and constrains the enforcement, ultimately determines economic growth, and that culture not only plays the role of shaping formal rules, but also supports the informal constraints, which is a component of institutions. He stresses that the purpose of institutional economics is to study how people make decisions in the real world and how they change the world in the context of institutional evolution (North, 1955).

North’s definition of institutions consists of both formal and informal constraints. He notes that institutions have been devised by human beings to create order and reduce uncertainty in exchange. The so-called formal institutions are the norms and constraints that members of a society or organization have consciously developed through a certain procedure and require them to follow, such as the political and legal rules. Informal institutions include conventions, customs, cultural heritage, beliefs and ideology that people have gradually formed in social life, which will informally constrain human behaviors. According to North (1955), informal constrains come from the cultural heritage of value, from the extension and application of formal rules to exchanges, and from attempts to solve problems in collaboration.

There are two important representatives in the theoretical research on new economic institutionalism. Galbraith, an American economist, advocates that social psychology, behavioral motivation and mode of thinking should be regarded as the performance of “system,” and its impact on the economy should be paid attention to. In terms of research methods, he opposes the simple quantitative analysis method and advocates comprehensive comparative analysis, which will fully demonstrate the problem. British economist Coase who believes that all economic phenomena should be explained in essence according to individual nature, endowment, goals and beliefs, and culture and system have different degrees of influence on individual thinking mode and behavior mode, that is, the analysis of actual human behavior can better explain and describe human nature and human economic activities.



Hypotheses

From the perspective of new economic institutionalism, an individual is first of all a “social person” and “organizational person,” not an “economic person.” Human behavior depends largely on his social and cultural environment. Dynamic psychology (Woodworth, 1916) believes that any human behavior has a reason rather than accidental spontaneity. Psychology should answer how and why human behavior occurs based on human behavior in activities and human internal psychological process. Planned behavior theory (Ajzen, 1991) holds that individual and social and cultural factors (such as personality, intelligence, experience, age, gender, cultural background, etc.) indirectly affect behavior attitude, subjective norms and perceived behavior control, and finally affect behavior intention and behavior. Marshall (1890) noted that cultural factors (including religion, morality, ideas and ideals) and economic motivation also determine people’s behaviors. Different regional cultures have their own characteristics and have a subtle impact on individuals. Specifically, different business entrepreneurs studied in this paper will form different psychological characteristics and behavior styles. Thus, our first hypothesis is presented as follows:


H1. Regional culture will affect the entrepreneurs’ psychological characteristics and entrepreneurial behaviors.



New institutional economics takes individual’s essence and behavior as the logical starting point of the economic theoretical system. New institutional economics pays attention to the study of the relationship between man, system and economic activities, and believes that system plays a decisive role in economic development. All economic activities are carried out by people, and economic development is determined by people’s economic activities and behaviors. The establishment and development of enterprise organizations is also based on human activities, while human activities, behaviors and logic are determined by human psychology and motivation, which are affected in turn by the system in their life. By influencing entrepreneurs’ psychological characteristics and entrepreneurial behaviors, regional culture makes enterprises present different industrial choices and business strategies in participating in regional economic development. Therefore, we develop our second hypothesis below:


H2. It is believed that entrepreneurs’ psychological characteristics and entrepreneurial behaviors will affect the development of enterprises and business gangs.



The new institutional school, represented by Hayek and Douglas North, believe that modern economic growth is inseparable from cultural change and explores the cultural factors behind economic growth. Culture, as an important part of “informal system,” has been incorporated into the economic system. Development economists also recognize that culture has an impact on economic development, but they fail to explain the relationship between regional culture and economic development in economic development. Based on the above theories, our third hypothesis is presented as follows:


H3. Enterprises and business gangs affected by different regional cultures will have a certain impact on regional economic development.



To sum up, based on the theory of new institutional economics, this paper puts forward the following assumptions: regional culture, as a kind of informal system, facilitates the economic subjects to form different psychological characteristics, resulting in the differences in entrepreneurs’ motivation and thinking mode for specific startup behaviors, so as to affect the business philosophy and development model. This will form the common characteristics of business gangs in a particular region and have an important impact on regional economic development (see Figure 1).


[image: image]

FIGURE 1. Hypothetical model for the impact of regional cultural differences on modern business gangs.





METHODS

This paper uses the comparative method to explore the impact of regional culture on the economic development of modern business gangs. Comparative method can be understood as a method of investigating two or more related things, looking for their similarities and differences, and exploring general laws and special laws according to certain standards.

Therefore, this paper summarizes the differences of regional cultures through literature review. At the same time, this paper also compares the influence of regional culture on the behavior characteristics of the five modern business gangs. By sorting out the relevant data in the National Statistical Yearbook, this paper analyzes and compares the economic situation of the provinces where China’s five modern business gangs are located. Based on these comparisons, we attempt to verify the hypothesis and put forward some suggestions.


Comparative Analysis of Regional Cultures


Culture of Shandong Businessmen

With a strong Qi-lu cultural identity, Shandong business gang displays the pragmatism of northerners and also the astuteness of southerners. However, they have close ties with politics and the government (Ge, 2008). Shandong business gang run the business with traditional Chinese culture. Greatly influenced by Confucian culture, they firmly believe the credos of manners, righteousness, benevolence, wisdom and credit. Meanwhile, they value and know well The Art of War. So they are said to have “virtue and morality” on left hand and a sword on right hand (Gao, 2012). According to the culture pedigree, Shandong is at the north of the Huaihe River, but geographically it belongs to east China. As the descendants of Sun-zi and Lao-zi, Shandong businessmen have surprisingly kept a balance between The Art of War and Tao and The (Chen, 2004).



Culture of Jiangsu Businessmen

With a strong Wu cultural identity, southern Jiangsu businessmen value balance, collectivity and hierarchy. They do not have a strong personality. In addition, southern Jiangsu culture is typical of water culture, which, to a large extent, forms the flexibility and modesty of Jiangsu people. In such a historical and cultural context and within the economic radiation of Shanghai, entrepreneurs here are careful and good at management. The spirit passed down by southern Jiangsu business gang values three things. One is innovative and enterprising spirit. The hard-working and strong Jiangsu businessmen set up business and factories and develop trade industry. Second is team spirit. They strive for mutual benefits and win-win results in business cooperation and competition. Third, the quality of honesty and pragmatism. Known for their high literacy, Jiangsu businessmen are ambitious but also realistic and practical in doing business.



Culture of Zhejiang Businessmen

Zhejiang businessmen have a deep imprint of eastern Zhejiang culture, and their cultural foundation is Yongjia culture, which values practicability and emphasizes individuality and capacity. In their career development, they always have a sense of leadership and entrepreneurship, while in personal development, they have a strong self-awareness. They not only attach importance to their own development, but also the development of group. Zhejiang businessmen are hard-working and enterprising (Zhejiang Business website, 2006). The culture of Zhejiang businessmen includes the system of beliefs and values created by Zhejiang businessmen, which is deeply rooted in their startup behaviors and is the whole of their beliefs, emotions, values, code of conducts and moral rules (Feng et al., 2009).



Culture of Fujian Businessmen

Fujian businessmen are the typical representative of China’s marine civilization, and their most important characteristic is international- and market-oriented. In the culture of Fujian businessmen, credit is a promise and mortgage for the future. The symbiosis of information, trust and reputation is the righteousness. The “compatibility of righteousness and benefit” has been believed by Fujian businessmen for generations. The internal logic of integrity first is that “the brand is priceless,” which is one of the most valuable experiences brought back by Fujian businessmen after participating in the competition in Southeast Asia and even the global market. In addition to brand awareness, they believe that the market economy also needs contract awareness, which is the basis of modern civilization. For enterprises, survival, development, operation and management are also based on contract. Credit, brand and contract spirit constitute the cultural factors of contemporary Fujian businessmen.



Culture of Guangdong Businessmen

Guangdong business culture is mainly composed of three parts: smart and open Guangfu culture, hardworking Hakka culture, and capable and competent Chaoshan culture. Taking advantage of the reform and special economic zones, the business gang in the Pearl River Delta have learned from businessmen in Hong Kong and Taiwan. They are bold in doing business and have the spirit of freedom, openness, adventure, exploration, pragmatism and innovation. The Guangdong businessmen have the excellent quality of hardworking. Through their unremitting efforts, they have produced a southern Guangdong civilization and Guangdong merchant culture with local characteristics. Especially since China’s reform and opening up in the 1980s, Guangdong businessmen have quickly become the leader of the national economy with special geographical and policy advantages.




Comparison of the Impacts of Regional Culture on the Psychological Characteristics and Startup Behaviors of Modern Business Gangs


The Influence of Qi-lu Culture on the Development of Enterprises in Shandong

As the birthplace of Confucian culture, Qi-lu culture have influenced generations of Shandong people. Shandong businessmen have a profound mark of Confucian culture. Influenced by the Confucian idea of “morality and righteousness first,” Shandong businessmen attach importance to righteousness over profit in doing business and stress business ethics and business quality. Confucian culture has shaped the elegant character of Shandong people. The most important way of “self-cultivation” is to worship benevolence and etiquette, which is reflected in the business philosophy as customer first. Businessmen and customers follow the principles of “benevolence” and “courtesy,” just like Ruifuxiang, a century old enterprise, whose attitude toward customers is always modest, polite and smiling. Founded in Jinan in 1862, Ruifuxiang has won many awards, such as “China’s time-honored brand,” “the first brand of Chinese silk,” “intangible cultural heritage,” and “famous brand trusted by Chinese consumers.”

In addition, the Confucian thought of “self-restraint” is reflected by the businessmen’s personal qualities such as being rigorous, serious and hardworking. For example, Haier Group, founded in Qingdao in 1984, has always adhered to the innovation system of user-demand-centered to drive the sustainable and healthy development of the enterprise, and has now become one of the world’s largest household appliance manufacturers. Lushang group, a large state-owned enterprise established by Shandong Provincial Department of Commerce in 1992, has grown into a large enterprise group with modern retail as its main industry and biopharmaceutical and real estate as its key industries after nearly 30 years of development. The enterprise has gradually accumulated and precipitated the enterprise spirit, philosophy and values of “hard working, self-reliance, cooperation and dedication” with the characteristics of Shandong businessmen.



The Influence of Southern Jiangsu Business Culture on the Development of Enterprises in Jiangsu

Entrepreneurs in Jiangsu are generally hardworking, thrifty, and practical. Since the region is densely populated, everyone is good at planning and management. In terms of the type of entrepreneurs, there are more managerial and political entrepreneurs in Jiangsu, rather than strategic and technical entrepreneurs as in other regions. As the saying goes, “Advisers from Shaoxing, and stewards from Suzhou.” The rise and development of Southern Jiangsu businessmen is particularly prominent in building enterprises. For example, the representatives of Southern Jiangsu businessmen Zhang Jian and Rong Brothers set up factories in Nantong and revitalized industry and education, making Jiangsu the birthplace of China’s national industry and the Pioneer Area of modern education. The four famous industrial and commercial masters of “Rong, Xue, Tang, and Yang” in Wuxi have successively established yarn mills, silk mills, flour mills and brick and tile factories, which has laid a foundation for the development of China’s industrial and commercial economy.

Under the influence of the Southern Jiangsu business culture, the Southern Jiangsu business gang has paid attention to the effective organization and overall operation. In 1902, Suzhou businessmen established the southern Jiangsu General Chamber of Commerce to actively promote local products and revitalize the local industrial and commercial economy. Shen Laizhou, a Jiangsu businessman, started from a small shop and built “Hengyuanxiang” into a “wool kingdom” in China, which is still famous today. Suning Holding Group, founded in 1990, is a company focusing on industrial investment, equity investment and asset management. Among the top 100 enterprises in Jiangsu Province in 2020, Suning Holding Group continued to lead with an annual operating revenue of 282.94 billion yuan, and took the initiative to adapt to the in-depth reform of the retail industry, an increase of 3.13 billion yuan over the previous year, showing a strong potential for development.



The Influence of Zhejiang Business Culture on the Development of Enterprises in Zhejiang

The spirit of Zhejiang businessmen includes the entrepreneurial spirit, open spirit, the spirit of calling for change and the spirit of honesty. Modern Zhejiang businessmen do everything possible to improve their brands, expand the market, make independent innovation and improve management. They are good at creating opportunities where there are no opportunities, seize opportunities where there are opportunities, and create a number of distinctive industrial clusters and professional markets. For example, Tongxiang does not produce wool, but has the largest sweater market in China; Yuyao does not produce plastics, but has the largest plastic market in China; Haining does not produce leather, but has the largest leather market in China; Jiashan has no forest, but has the largest wood processing market in China. Thus, Zhejiang businessmen have created a new world of entrepreneurship, and achieved brilliant achievements that attracted worldwide attention.

In today’s information age, Zhejiang businessmen, with their consistent sensitivity and quickness, are performing a new interpretation of Zhejiang business culture with the brand-new social values and cultural imagination contained in the emerging culture. Zhejiang businessmen pay more attention to the transformation from traditional industrialized economy to modern service-oriented, innovative and digital economy. Centering on the five fields of network economy, high-end manufacturing, bioeconomy, green low-carbon and digital creativity, they focus on the development of ten strategic emerging industries such as information technology, Internet of things, artificial intelligence, high-end equipment manufacturing, new materials, biology, new energy vehicles, new energy, energy conservation and environmental protection and digital creativity, of which the output value of information technology industry exceeded 250 billion yuan in 2020. A number of innovative enterprises such as Alibaba and NetEase have emerged.



The Influence of Southern Fujian Business Culture on the Development of Enterprises in Fujian

In Fujian, the song “Working hard can win” is widely known. In a sense, this song portrays Fujian businessmen. Looking back on the history, Fujian businessmen always show spirits of flexibility, risk-taking, perseverance and brotherhood. In southern Fujian, one often hears “work hard when young, or enjoy no reputation in later life.” Influenced by the tradition of doing business, people in southern Fujian think highly of “set up business and be the boss.” Instead of saving money, they like to start up business, taking it the greatest fulfillment (Huang et al., 2012).

The spirit of daring to take risks and fighting makes most people in Fujian wishing to be the “head” and not the “attendant” since childhood (Luo and Peng, 1999). The positive enterprising and pioneering spirit of Min-nan culture has been popular in many enterprises. In the 1990s, it has always been the seller’s market in sports shoes industry. Almost all shoe factories in Fujian have continuous orders, and all shoes they made can be quickly sold in the market. However, Ding Zhizhong, leader of Anta Group, was not satisfied with the current situation. He and his team believed that if they were satisfied with the current situation, they were doomed to be eliminated by the market. Therefore, Anta began to hire sports stars as product spokesmen, which gave Anta the opportunity to enter the brand era dominated by sports marketing and changed from producing only a single product of sports shoes to producing comprehensive sporting goods.



The Influence of Guangdong Business Culture on the Development of Enterprises in Pearl River Delta

The basic characteristics of Guangdong business culture are inclusiveness, pragmatism, profit worship and flexibility (Dong and Liu, 2010). This cultural characteristic makes entrepreneurs in the Pearl River Delta have special sensitivity to business and making money in social psychology, public mentality and values. They are good at changing with time and seizing the opportunity in action. Due to its openness and inclusiveness, it can always absorb excellent achievements in real economic activities to promote the development and improvement of commercial civilization. In the early stage of reform and opening up, Guangdong took the lead in practicing the concept of market economy, began a series of ownership reforms, reformed state-owned enterprises and explored the establishment of joint-stock enterprises.

Businessmen in the Pearl River Delta go abroad, actively expand overseas markets and generally adopt the strategy of “trade first and manufacturing follow-up” (Gan and Zheng, 2009). After the trade volume has expanded to a certain scale and accumulated experience in international market operation, businessmen further explore a new path of overseas investment and plant construction. For example, Midea, TCL, Konka, Gree and other enterprises have invested and set up factories overseas, especially in developing countries, becoming the forerunner of overseas expansion of Chinese enterprises. A large number of representative enterprises such as ZTE and Huawei have set a good example. While inheriting pragmatic, accessible and other spiritual culture, the Pearl River Delta business gang has more innovative consciousness and long-term vision.




Economic Comparison of the Provinces Where the Five Modern Business Gangs Are Located


Comparison of the Provinces Where the Five Modern Business Gangs Are Located

By the end of 2019, the basic situation of the provinces where the five modern business gangs are located is shown in Table 1.


TABLE 1. General information of the provinces where the five modern business gangs are located (By the end of 2019).

[image: Table 1]



Comparison of Economic Conditions of the Five Provinces

As Table 2 and Figure 2 show, Guangdong has always been the first, followed by Jiangsu, Shandong, Zhejiang and Fujian. The ranking was related to number of enterprises and quantity of labor forces in the provinces. Except for Shandong, where GDP fell slightly in 2019, the GDP of other provinces showed an upward tendency in 2010–2019.


TABLE 2. GDP in the five provinces (2010–2019).
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FIGURE 2. Trends of GDP in the five provinces (2010−2019).




Proportion of Legal Entities by Industry in the Five Provinces in 2019

According to the proportion of legal entities in the three major industries, the tertiary industry had a dominate position in all five provinces (greater than 60%), while the primary industry accounted for a small proportion (less than 5%), as shown in Figure 3.
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FIGURE 3. Proportion of legal entity by industry in the five provinces.


Compared with other provinces, the proportion of primary industry in Fujian was highest (4.93%), while that of Guangdong was the lowest (1.14%). As to secondary industry, the proportion in Jiangsu was the highest (29.40%), while that of Fujian was the lowest (19.89%). As to tertiary industry, the proportion in Guangdong was the highest (76.54%), while that of Jiangsu was the lowest (68.90%).



GDP by Industry in the Five Provinces in 2019

As shown in Figure 4, the GDP by industry differed significantly in the five provinces, which was closely related to the development model and industry type of regional economy. Overall, the five provinces had higher gross industrial production, followed by wholesale and retail trades.
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FIGURE 4. GDP by industry in the five provinces.


The development of agriculture, forestry, animal husbandry and fishery, as well as transport, storage and post, was prominent in Shandong. The industry, financial intermediation, and real estate developed rapidly in Jiangsu. GDP in Zhejiang was greatly influenced by the industry and wholesale and retail trades, while agriculture, forestry, animal husbandry and fishery contributed little to GDP. Fujian had a higher gross industrial production. In Guangdong, GDPs of the industry, wholesale and retail trades, financial intermediation and real estate were relatively higher.



Differences in Industrial Added Value in the Five Provinces

Modern industry is divided into primary industry, secondary industry and tertiary industry. This study gathered from China Statistical Yearbook data about added value in different industries in the five provinces (see Table 3). A one-way ANOVA was conducted to analyze the differences in industrial added value in the five provinces, as shown in Tables 4, 5.


TABLE 3. Added value by industry in the five provinces in 2015–2019.
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TABLE 4. Results of the one-way ANOVA for industrial added value.
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TABLE 5. Comparison of differences in industrial added value in the five provinces.
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A one-way ANOVA was conducted using SPSS software to analyze the differences in economic growth in the five provinces. As can be seen from Table 4, the p-value was less than 0.05, indicating the differences were significant. Then a pairwise comparison analysis was performed to reveal the differences in economic growth in the five provinces, as illustrated in Table 5.

From Table 5, it can be seen that significance value in Subset 1 is 0.224 (> 0.05), indicating that there is no significant difference in industrial added value between Fujian and Zhejiang. The significance value in Subset 2 (0.082) shows that there is no significant difference between Zhejiang and Shandong, Jiangsu, Guangdong. This further indicates that the difference in industrial added value between Zhejiang and Fujian is not significant, while the difference between Fujian and Shandong, Jiangsu, Guangdong is significant. Cultures of Fujian and Zhejiang show a greater similarity, and Zhejiang culture has much in common with cultures of Shandong, Jiangsu and Guangdong. This suggests that Zhejiang culture takes in elements of cultures in other regions, presenting a diversified characteristic. This diversified culture offers supports for development of Zhejiang business gang. Fujian culture shows great difference from cultures in Shandong, Jiangsu and Guangdong, and is rather distinct.





RESULTS

The data presented above, including GDP of the five provinces, proportion of legal entities by industry, GDP by industry in these regions and added value by industry, shows that there are many differences in regional economic development, including the growing rate of regional GDP, the proportion of legal entities in the three major industries, and the regional GDP by industry.

As can be seen from the above analysis, there is a crucial connection between culture and economy, and regional culture with local characteristics exerts a profound impact on the development of regional economy (Ying and Su, 2018). Regional culture can promote or restrict the development of regional economy (Perroux, 1950). When regional culture penetrates into the regional economy through the behavior of entrepreneurs, it can form a characteristic regional economic model. Through case and data analysis, it is found that as a bridge between regional culture and regional economy, China’s modern business gangs use their relationship networks to carry out exchanges, cooperation and mutual assistance, and enhance their sense of identity and belonging. They have strong cohesion, which is conducive to the formation of industrial clusters and the win-win development of business gangs and regional economy.



DISCUSSION AND CONCLUSION


Discussion


Regional Culture Affects Entrepreneurs’ Psychological Characteristics and Startup Behaviors

Cultural beliefs influence main bodies’ attitude toward new things and new technologies, thus influencing the transformation and sharing of technologies (Horak and Arya, 2020). As to the enterprises, their development depends on the entrepreneurs, and the regional cultural beliefs play an important role in the cultivation, formation and development of entrepreneurship (Kaasa et al., 2014). Any individual has certain psychological characteristics and behavioral pattern. As this study shows, under the influence of different regional cultures, there are significant differences in the psychological characteristics and startup behaviors of business entrepreneurs.

Through the comparative analysis, it is found that under the influence of Confucian culture, Shandong business gang has formed the psychological characteristics of advocating benevolence, propriety and hard-working, paying attention to pragmatism and pursuing ideals; Influenced by the water culture in southern Jiangsu, the Southern Jiangsu business gang has formed the psychological characteristics of advocating industry and practical application. Entrepreneurs operate carefully and are good at management; Under the influence of eastern Zhejiang culture, Zhejiang business gang has formed the psychological characteristics of diligence, pragmatism and bravery, and is good at seizing opportunities and creating innovations; Influenced by the marine culture of Southern Fujian, the Southern Fujian business gang has formed the psychological characteristics of daring to take risks and struggle, and pays attention to the development of market economy under the background of internationalization; influenced by the culture of southern Guangdong, the Pearl River Delta business gang has formed the psychological characteristics of freedom, openness and adaptiveness, and has the courage to be the developer and leader of the global market.



Entrepreneurs’ Psychological Characteristics and Startup Behaviors Affect the Development of Enterprises and Business Gangs

As an informal institution, culture has great power and can gradually influence the main bodies of regional development, which in turn influence all aspects of social and economic development. Thus, culture constitutes the background and context of regional economic development (Mattli et al., 2019). By influencing entrepreneurs’ psychological characteristics and startup behaviors, regional culture makes enterprises participate in regional economic cycle and become an important factor for sustainable regional economic development and regional characteristics.

Influenced by traditional culture, Shandong business gangs pay attention to close contact with the government. Agriculture, forestry, animal husbandry and fishery, transportation, storage and postal industry have developed prominently, and there are relatively many large state-owned enterprises; Southern Jiangsu business gangs pay attention to the effective organization and overall operation. They have developed rapidly in industry, finance and real estate, and a number of influential collective ownership enterprises have emerged; Zhejiang Business gangs pay attention to the development of processing and manufacturing industry, Internet and trade circulation service industry, and private enterprises and industrial clusters are highly developed; Southern Fujian business gangs form the characteristics of combining domestic and foreign trade, with obvious internationalization and marketization characteristics. Southern Fujian businessmen are most widely distributed in the world; Most of the Pearl River Delta business gangs are in industry, wholesale and retail and finance. They have developed a number of export-oriented processing and manufacturing enterprises and become the forerunner of the overseas expansion of the Pearl River Delta business gangs.




Conclusion

In summary, the hypothesis put forward in this paper is verified through comparative analysis. Culture, as an informal system, has an impact on entrepreneurs’ psychological characteristics, startup behaviors, enterprise development and regional economy. Due to different regional cultures, distinctive psychological characteristics and startup behaviors will be formed, which will result in differences of enterprises in industrial selection, business philosophy, cooperation mode and market strategy, and thus affect regional economic vitality, regional innovation, regional comprehensive strength and regional industrial distribution.

With the improvement of market economy, the regional economic development with modern business gang as the main body is increasingly linked with regional culture (Beugelsdijk et al., 2019). On the one hand, the development of modern business gang is the material foundation of culture prosperity. On the other hand, regional culture has a profound impact on the development of modern business gang. The mutual promotion of regional culture and regional business can promote the long-term development of regional economy. Through the above research, this paper puts forward the following suggestions.


Fully Tap the Connotation Value of Regional Culture in Economic Development

Actively tap the rich connotation of regional culture, make use of regional cultural resources and mainstream publicity channels, carry forward the values and world outlook advocated by regional culture, and give play to its positive and unique role in economic and social development and the improvement of people’s livelihood. Guided by the market and driven by culture, give play to regional cultural advantages through cultural guidance, typical demonstration and other ways. Promote the comprehensive, coordinated and sustainable development of modern business gangs and regional economy.



Attach Great Importance to the Positive Role of Regional Culture in the Growth of Entrepreneurs

Entrepreneurs are important commanders and coordinators to promote the aggregation of various economic development factors. The psychological and behavioral characteristics of entrepreneurs play an increasingly important role in the operation and development of enterprises. Culture plays a subtle role in the growth of entrepreneurs. We should give full play to the influence of advanced regional culture on the cluster growth of business entrepreneurs, enhance the competitive advantage of business gangs, and promote regional economic growth.



Give Full Play to the Cluster Effect of Business Gangs on Regional Economic Development

We should make use of the cluster effect of modern business gangs to make it easier for entrepreneurs to communicate and cooperate in the cluster of regional business gangs, promote benign competition and win-win development among enterprises. Thus business gangs have a stronger competitive advantage than a single enterprise, so as to continuously improve the comprehensive competitiveness in the cluster. Form a new pattern of regional economic development with obvious agglomeration effect and distinctive industrial characteristics.





RESEARCH LIMITATIONS

The limitation of this study is that the data mainly comes from the National Statistical Yearbook, which has strong data authority, but the source channels and the number of samples are limited. Therefore, the comprehensiveness and diversity of data can be further improved in the future. We can also carry out case studies for more regional business gangs to further improve the validity of the article, so as to make greater contributions to the research on the relationship between regional culture, regional business gangs and regional economic development.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author/s.



ETHICS STATEMENT

Ethical review and approval was not required for this study on human participants in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



AUTHOR CONTRIBUTIONS

JL determined the research theme, research framework, data analysis method, and was responsible for the finalization of the manuscript. WL was responsible for literature collation, data collection, and draft writing. YS was responsible for data analysis and result discussion. All authors contributed to the study and approved the submitted version.



FUNDING

The present study was supported by the Zhejiang Project for Famous Teachers of Ideological and Political Education and Zhejiang Province Soft Science Research Project in 2019 “Research on the Construction of Support System for College Students’ Social Entrepreneurship” (2019C35013).



REFERENCES

Ajzen, I. (1991). The theory of planned behavior. Organ. Behav. Hum. 50, 179–211. doi: 10.1016/0749-5978(91)90020-T

Baldwin, R. (1999). Agglomeration and endogenous capital. Eur. Econ. Rev. 43, 253–280. doi: 10.1016/S0014-2921(98)00067-1

Baldwin, R., Martin, P., and Ottaviano, G. (2001). Global income divergence, trade and industrialization: the geography of growth take-off. J. Econ. Dev. 66, 5–37. doi: 10.2139/ssrn.92169

Beugelsdijk, S., Klasing, M. J., and Milionis, P. (2019). Value diversity and regional economic development. Scand. J. Econ. 121, 153–181. doi: 10.3390/su122310014

Chen, W. L. (2004). Review of new business gangs in China. Bus. China 8:48.

Chen, X., and Han, T. X. (2008). The cultural elements and economic increase. Econ. Theor. Bus. Manag. 9, 12–18. doi: 10.3969/j.issn.1000-596X.2008.09.002

Dong, K., and Liu, Y. (2010). Cross-cultural management in China. Cross Cult. Manag. 17, 223–243. doi: 10.1108/13527601011068333

Dong, L., and Glaister, K. W. (2007). National and corporate culture differences in international strategic alliances: perceptions of chinese partners. Asia Pac. J. Manag. 24, 191–205. doi: 10.1007/s10490-006-9010-7

Feng, S. S., Yang, Z. P., and Feng, J. (2009). Economic promotion of wu merchants and economic rise of central part of zhejiang province. Bus. Econ. 23, 1–12. doi: 10.3969/j.issn.1009-6043.2009.23.001

Gan, C. H., and Zheng, R. G. (2009). An empirical study on change of industrial structure and productivity growth since the reform and opening-up——a test for the structure-bonus hypotheses from 1978 to 2007 in china. China Indu. Econ. 31, 281–286. doi: 10.1007/978-3-642-02298-2_32

Gao, F. (2012). New business gangs in China. Shanghai Enterp. 5, 34–35.

Ge, W. F. (2008). On the independent innovation of Zhejiang businessmen from the perspective of modern business gangs. J. Fujian Prov. Com. Party Sch. CPC 3, 76–79.

Horak, S., and Arya, B. (2020). Cultural context and cross-country behavioral differences in group decision-making. Int. Stud. Manag. Organ. 50, 153–173. doi: 10.1080/00208825.2020.1758423

Huang, J. P., Wu, Y. Y., and Li, W. H. (2012). Application of Fujian businessmen’s spirit to the moral education in Fujian-Taiwan cooperative education programs. Youth 8, 148–149.

Isard, W. (1949). The general theory of local and space-economy. Q. J. Econ. 62, 476–506. doi: 10.2307/1882135

Kaasa, A., Vadi, M., and Varblane, U. (2014). Regional cultural differences within European countries: evidence from multi-country surveys. Manag. Int. Rev. 54, 120–125. doi: 10.1007/s11575-014-0223-6

Koslowski, P. (2010). Elements of a philosophy of management and organization. Stud. Econ. Ethics Philos. 2, 195–210. doi: 10.1109/PAIEE.1907.6741820

Krugman, P. R. (1991). Increasing returns and economic geography. J. Pol. Econ. 99, 483–499. doi: 10.2307/2937739

Luo, P., and Peng, M. W. (1999). Learning to compete in a transition economy: experience, environment, and performance. J. Int. Bus. Stud. 30, 269–295. doi: 10.1057/palgrave.jibs.8490070

Lv, M. Y., and You, M. M. (2014). An analysis of Changing trends in the manufacturing industry structure of China’s three major economic circles: an empirical study base on the Surrounding Bohai Sea, the Yangzi River Delta and the Pearl River Delta. Indu. Econ. Rev. 5, 27–39. doi: 10.14007/j.cnki.cjpl.2014.03.005

Marshall, A. (1890). Principles of Economics. Dongcheng: Huaxia Press, 232–355.

Mattli, R., Wieser, S., Probst-Hensch, N., Schmidt-Trucksäss, A., and Schwenkglenks, M. (2019). Physical inactivity caused economic burden depends on regional cultural differences. Scand. J. Med. Sci. Sport 29, 95–104. doi: 10.1111/sms.13311

Muthukrishna, M., Bell, A. V., Henrich, J., Curtin, C. M., Gedranovich, A., McInerney, J., et al. (2020). Beyond western, educated, industrial, rich, and democratic (WEIRD) psychology: measuring and mapping scales of cultural and psychological distance. Psychol. Sci. 31, 678–701. doi: 10.1177/0956797620916782

Nong, C. G. (2016). On the development of regional economy from the perspective of regional culture. W. R. 6, 191–192. doi: 10.16631/j.cnki.cn15-1331/p.2016.06.076

North, D. C. (1955). Location theory and regional economic growth. J. Poli. Econ. 63, 243–243. doi: 10.1086/257668

Perroux, F. (1950). Economic space: theory and applications. Q. J. Econ. 65, 89–104. doi: 10.2307/1881960

Prasetyo, P., Setyadharma, A., and Kistanti, N. R. (2020). Potential of new institutional economics for rural community development. SHS Web. Conf. 86:01015. doi: 10.1051/shsconf/20208601015

Quek, M. T., and Storm, C. L. (2012). Chinese values in supervisory discourse: implications for culturally sensitive practices. COFT 34, 44–56. doi: 10.1007/s10591-011-9172-4

Wang, D. (2018). The relationship between regional culture and regional economic growth. China Econ. 8, 150–152.

Woodworth, R. (1916). Dynamic Psychology. Haidian: People’s University of China Press, 25–121.

Wu, X. P., and Gao, B. (2007). Culture, entrepreneurship and economic growth: based on the previous literatures and experience observation. J. Shanxi Univ. Fina. Econ. 6, 74–80.

Xia, L. L. (2000). A study of the culture influence on the regional economy. Hum. Geogr. 15, 55–75.

Yerznkyan, B., and Gassner, L. (2018). Cultural and institutional differences at the national and regional levels. Int. J. Econ. Fin. Manag. Sci. 6, 80–86. doi: 10.11648/j.ijefm.20180604.11

Ying, L., and Su, W. (2018). Regional difference of innovation efficiency of cultural and creative enterprises in China based on DEA approach. J. Dis. Math. Sci. Cryptogr. 21, 583–587. doi: 10.1080/09720529.2018.1453662

Yu, J. H., and Nan, L. J. (2013). On the positive or negative correlation between culture and economy. Admi. Tri. 20, 84–87. doi: 10.3969/j.issn.1005-460X.2013.06.017

Zhang, W. C. (2010). Can an ancient culture revive? Bus. W. 24:28.

Zhang, Y. L., and Tai, X. D. (2015). The impact of regional culture on market economic environment. Rev. Econ. Manag. 31, 132–137. doi: 10.13962/j.cnki.37-1486/f.2015.02.019

Zhejiang Business website (2006). Available online at: http://zxyzt.zjol.com.cn/zxyw/202012/t20201230_21894490.shtml (accessed December 30, 2020).


Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Li, Li and Shi. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.











	 
	ORIGINAL RESEARCH
published: 08 December 2021
doi: 10.3389/fpsyg.2021.751045





[image: image]

Influence of Entrepreneurial Psychology and Spirit on the Cultivation of Students’ Entrepreneurial Values and Ability Under the New Media

Ping Li1 and Xiaozhou Chen2*

1School of Economics and Management, South China Normal University, Guangzhou, China

2School of Business Administration, Guangdong University of Finance, Guangzhou, China

Edited by:
Mu-Yen Chen, National Cheng Kung University, Taiwan

Reviewed by:
Yu-Sheng Su, National Taiwan Ocean University, Taiwan
Wei-Che Chien, National Dong Hwa University, Taiwan

*Correspondence: Xiaozhou Chen, scnueconomic@163.com

Specialty section: This article was submitted to Organizational Psychology, a section of the journal Frontiers in Psychology

Received: 31 July 2021
Accepted: 15 November 2021
Published: 08 December 2021

Citation: Li P and Chen X (2021) Influence of Entrepreneurial Psychology and Spirit on the Cultivation of Students’ Entrepreneurial Values and Ability Under the New Media. Front. Psychol. 12:751045. doi: 10.3389/fpsyg.2021.751045

This paper studies the influence of entrepreneurial spirit on college students’ entrepreneurial ability and entrepreneurial values. Firstly, the impact of entrepreneurial psychology and entrepreneurial spirit on entrepreneurial values is analyzed. Secondly, the role of entrepreneurial values in Innovation and Entrepreneurship Education (IEE) is analyzed and summarized under new media. Then, based on entrepreneurial psychology and entrepreneurial spirit, a Questionnaire Survey (QS) is designed to investigate the entrepreneurial values of students in one university in Shaanxi Province, China. The QS analysis suggests that most respondents hold a positive attitude, and their attitude is on the rise. The QS results of “Reasons for entrepreneurial failure” show that 40.37, 31.9, 25.98, and 11.75% of respondents think they lack financial support, business skills, ability, and understanding of policies and laws, respectively. The QS results of “What factors influence entrepreneurial values?” reveal that 39.43% of the respondents chose the “Models of successful entrepreneurs,” successful entrepreneur models can effectively encourage students to receive IEE, followed by 28.94% who choose “Achieve their own life goals.”. In terms of “Solutions against entrepreneurial risks,” nearly 70% of the students have chosen the negative options. In terms of “Which is the most important entrepreneurial quality?”, more students choose entrepreneurial values rather than entrepreneurial quality, proving that students generally lack entrepreneurial values. Given these problems, corresponding countermeasures are put forward to strengthen entrepreneurial psychology and IEE, in an attempt to cultivate college students’ entrepreneurial values and entrepreneurial ability under the new media. The results provide some data support for the impact of college students’ entrepreneurial values and entrepreneurial ability.
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INTRODUCTION

Entrepreneurship is the source of social development. Different regions take distinct methods to carry out Innovation and Entrepreneurship Education (IEE). In the west, IEE involves students’ value training, quality education, and ideological education. Meanwhile, Westen schools also design clear educational objectives and form a unique and complete structural system to cultivate students’ entrepreneurial values and entrepreneurial ability. However, there are still some gaps in the training system of students’ entrepreneurial values and entrepreneurial ability between China and the West. Therefore, Chinese educators and researchers might need to absorb international education experience and learn from foreign education systems to improve students’ self-learning levels. In the context of new media, many researchers, including Chinese and Western scholars, have explored students’ entrepreneurial values in entrepreneurial practice. Wang and Zhang (2021) believed that personalized education was an innovative education method that respected individual differences. With the progress of the times, the number of innovative and entrepreneurial talents had become one of the key indicators of comprehensive national strength. Therefore, while cultivating students’ ability to think and solve problems independently, there was a need for higher institutions to respect the creativity and subjectivity of college students to lay a solid foundation for students’ future innovation and entrepreneurship. Additionally, some scholars have compared and analyzed the current situation, existing problems, and solutions of personalized education between China and the West to encourage students’ autonomy. Jin et al. (2019) proposed a new model, which tested the effect of IEE on 308 students in a Chinese university from three dimensions of entrepreneurial ability, entrepreneurial barriers, and entrepreneurial intention. As a result, the effectiveness of IEE had been verified in improving entrepreneurial ability, reducing entrepreneurial barriers, and changing entrepreneurial intention. Wu et al. (2018) argued that IEE could help rural enterprises create higher economic value. The survey found that the respondents believed that IEE had an impact on the local regional entrepreneurship ecosystem. Most respondents benefited from the course, but the degree of benefit decreased as the IEE course came to a closure. Hagebakken et al. (2021) contended that IEE was the key to stimulating people’s interest in entrepreneurship. He analyzed the characteristics of entrepreneurs, found a customized training mode for rural young entrepreneurs suitable and agricultural industries, and specifically analyzed the factors affecting the entrepreneurship of agricultural college students. The results showed that risk-taking, organizational ability, leadership, and efforts affected their determination to continue to develop agriculture, but opportunities, patience, and other factors had little effect. Ayu and Nauly (2020) found that teachers and students had significant differences in all dimensions of the employability scale and entrepreneurial ability scale, but there was no significant difference in gender, which indicated that there was a close relationship between college students’ entrepreneurial ability and employment.

This paper is divided into four sections. The first section is the introduction; starting from the background of new media, it introduces in detail the research status and significance of students’ entrepreneurial values and entrepreneurial ability training from domestic and international perspectives and outlines the organizational structure. The second section introduces the research methods, puts forward the IEE theory, explains the characteristics and current situation of new media technology, and designs a Questionnaire Survey (QS) to test students’ entrepreneurial values. The third section discusses the research results and analyzes college students’ entrepreneurial values from different angles through QS. The fourth section draws conclusions, including actual contributions, limitations, and prospects.



CONTENT AND SIGNIFICANCE OF INNOVATION AND ENTREPRENEURSHIP EDUCATION, AND ENTREPRENEURIAL VALUES


Innovation and Entrepreneurship Education and Entrepreneurial Values

With rapid economic development, people’s understanding of entrepreneurship has been in constant variations. Today, entrepreneurship specifically refers to the establishment of new enterprises, a process of new career exploration. In essence, entrepreneurship is an innovative process, and entrepreneurs tend to have a positive outlook on life (Bogatyreva et al., 2019; Whitcher, 2019) following decades of development, entrepreneurship is still a new research field with fascinating prospects, but there has not been a consensus definition, and researchers generally hold that entrepreneurship contains three elements: product development, innovation, and entrepreneurial spirit. Firstly, entrepreneurship can promote employment, and create more jobs, promoting the sustainable and steady development of the social economy (Karayol and Taze, 2020). In turn, successful entrepreneurship also needs various forms of social assistance. Evaluated students’ experience of using mobile-based Classroom Response System (CRS) technology in entrepreneurship courses (Wu W. et al., 2019). Secondly, in terms of innovation, entrepreneurship itself is an innovative process. Under the booming information age, successful entrepreneurs are no doubt innovators as well. Lastly, entrepreneurial spirit is the determination to tackle difficulties and risks of entrepreneurs during the entrepreneurial process, which is the foundation of entrepreneurship (Rogoza et al., 2018; Gonzalez, 2019).

Entrepreneurship can also be decomposed from the dimension of values: including the entrepreneur value, national value, and social value, the realization of which is the primary driving force for most college entrepreneurs (Prihatini and Hidayatullah, 2019; Eklund et al., 2020). Researchers interpret entrepreneurial values from different perspectives. Some point out that entrepreneurial values are entrepreneurs’ recognition of entrepreneurial goals based on their individual needs and the criteria for entrepreneurial behaviors. Accordingly, college students’ entrepreneurial activities originate from their entrepreneurial needs, like survival and starting a business (Morgan, 2019; Wang, 2019). In particular, the sense of social responsibility is essential for successful entrepreneurship apart from strong individual demand. Correct values are arguably the foundation of entrepreneurship and the key competitive advantage of entrepreneurs, guiding the entrepreneurial process. Explored the use and user satisfaction of social media in entrepreneurship from the perspective of learners (Wu and Song, 2019). Thereupon, the main content of college entrepreneurship in China is constructed from the following aspects:


(1)Indigenous emotion. From ancient times to today, people always have been endowed with different missions and emotions of that era, and indigenous emotion, in particular, has deeply affected the Chinese, which is, thus, part of Chinese college students’ entrepreneurship that serves the Chinese dream of rejuvenation. Surely, the entrepreneurial path is paved with challenges and risks, as well as temptations from mammonism, hedonism, and egoism, with which the entrepreneurial process might come to a premature end unless college entrepreneurs have a strong indigenous emotion and willpower. Besides, Chinese college entrepreneurs are supposed to have the comprehensive ability of national cultural integration. Entrepreneurship bolsters individuals’ sense of self-worth, and it is deemed an act to serve the Chinese nation (Lee and Raschke, 2020; Yang, 2020).

(2)Social dedication. Social dedication is the essential feature of socialist professional ethics and the major content of entrepreneurial values in China. It has been argued that the value of life first lies in social dedication, and as a social unit, people should not merely strive for their own happiness but also endeavor to contribute to national well-being. With the upcoming new era, more social spheres are supporting entrepreneurial activities, in which college students are expected to play a leading role. Therefore, college IEE should help the students acquire the skills of innovation and entrepreneurship under the new media background and develop a sense of social responsibility (Wang, 2020b).

(3)Innovation and development. Innovation is the soul and source of national development, which should be integrated into contemporary college students’ entrepreneurial process. Meanwhile, innovation focuses on newness, improvement, and spread of ideas or technologies, and the purpose is to create business value, namely, the incremental improvement to existing products. China’s future development is believed to lie in the hand of college students who possess comprehensive qualities, especially, innovative spirit. Therefore, the education of entrepreneurial values in higher institutions under the new media should pay more attention to students’ entrepreneurial development, strengthen their independent innovation ability, and stimulate their motivation for innovation and entrepreneurship (Wu, 2020).

(4)Risk-taking spirit. Entrepreneurship is a long-term enduring process during which entrepreneurs face various challenges (risks) and should keep on working to transform their environment. Fortunately, the risk-taking spirit can be cultivated through acquired efforts, which, therefore, should be strengthened through college education of innovation and entrepreneurship under the background of new media (Klein, 2019).

(5)Collectivism. In today’s ultra-competitive society, challenges and opportunities go hand in hand. Cross-border cooperation is becoming increasingly important in economic globalization, and the sense of cooperation and collaboration is growing into the basic requirements for entrepreneurial talents. Therefore, during the education for students’ innovation and entrepreneurship, higher institutions should pay full attention to cultivating students’ entrepreneurial awareness and competitiveness, as well as their cooperation ability (Qian et al., 2018).



Further, entrepreneurial psychology also has a particular impact on the formation of college students’ entrepreneurial values. It has been argued that the psychological quality of entrepreneurial talents should be divided into seven dimensions: confidence, willpower, imagination, exploration, flexibility, and cooperation awareness. Others believe that entrepreneurial psychology should include innovative thinking, basic theoretical knowledge, innovative will, and innovative ability. Entrepreneurial psychology during entrepreneurship involves knowledge, thinking, ability, concept, and will. The cultivation of college students’ entrepreneurial psychology can be divided into four parts: entrepreneurial awareness, entrepreneurial will, entrepreneurial ability, and entrepreneur personality. The influence of entrepreneurial psychology on college students’ entrepreneurial values can be summarized into seven aspects: (1) innovation, entrepreneurship, and cognition, this aspect includes innovative thinking, cognition of potential innovation and entrepreneurship opportunities, entrepreneurs’ cognitive deviation, and relevant thinking training; (2) innovation, entrepreneurship, and personality characteristics, this aspect includes the entrepreneurs’ personalities in different stages of the entrepreneurial process, the prediction of personalities, and the entrepreneurial failure-prone personalities; (3) innovation, entrepreneurship, and ability, this includes the personal ability required for innovation and entrepreneurship, the training mode of personal ability, and the role of unique ability in a specific period; (4) innovation, entrepreneurship, and psychopathology, this aspect includes the relationship between entrepreneurship and psychopathology, the prevalence of entrepreneurs’ psychological disorders, entrepreneurs’ psychological regulation, common psychological disorders, and entrepreneurs’ perception of employees’ psychological state; (5) innovation, entrepreneurship, and emotion, this aspect includes the impact of emotion on cognition, the test and cultivation of EQ; (6) innovation, entrepreneurship, and leadership psychology, this aspect includes the research on the characteristics of leaders, the matching degree between leaders and the environment, the quality of leaders, and the leadership of college students; (7) innovation, entrepreneurship, and positive psychology, this aspect includes the content research of positive psychology, the impact of positive psychology on entrepreneurs, and the intervention and training research of positive psychology.



Characteristics and Status of the New Media Technology

With the advancement of computer and information technologies, various types of new media forms emerge, which are attracting more audiences through interactive changes to the traditional techniques and communication modes over the Internet. Used a quasi-experimental design and qualitative methods to test the effectiveness of the PowToon tool to present business plans. New media technology has three technical characteristics: (1) sharing, that is, the new media technology breaks the time-spatial limitation by providing people with abundant information exchange. (2) Diversity, that is, new media forms are more diverse, which can be flexibly expressed through a single form or combination of audio, video, and image, among others (Ding, 2020). (3) Multi-directional interaction, that is, the information sending terminal always changes from a single point to multi-point and multi-direction (Wu Y. et al., 2019; Xiao et al., 2019).

College students are considered to be a well-educated and more knowledgeable social group with a strong desire and competency to explore new things and ideas, who are very active in the use of new media. With the development of the Internet, the new media, especially, mobile social media, has gradually become the main information acquisition and exchange channel for college students. New media have a great impact on the interpersonal communication, learning and life, and innovative thinking of college students (European Physical and Rehabilitation Medicine Bodies Alliance, 2018; Soegoto and Luckyardi, 2020). Thus, there is a need for higher institutions to carry out innovation and entrepreneurship activities through the new media to help students improve their innovation and entrepreneurship ability. Nowadays, college IEE requires more information sharing and multiple interactions. New media has brought various new resources along with challenges for college IEE (Huang Q., 2019). For example, higher institutions can implement the online platform of IEE based on new media technology, such as Massive Open Online Courses (MOOCs), which puts classroom teaching over the Internet platform and changes traditional face-to-face education into online education. The IEE platform can provide information technology services for students through the Internet of Things (IoT), cloud computing technology, encryption algorithm, and other technologies, and integrate educational resources and scientific research, together with the latest entrepreneurship policies and theories to create targeted education courses for students (Huang J., 2019). New media technology has great application potential in college IEE because it can integrate massive teaching content and classic cases to provide extended after-class readings for the benefit of students. Moreover, with super interactivity, the new media can provide rich entrepreneurial information for college students, as well as various entrepreneurial channels to encourage college students’ entrepreneurship (Yan, 2018).



Questionnaire Survey Design of College Students’ Entrepreneurial Values

The research subject is the college students from one university in Xi’an. Totally, 150 QSs are distributed, and 142 valid QSs are recovered, with an effective rate of 94.6%, of which the Science and Engineering students account for 52.3% of the total sample, the Economics and Management students account for 29.1%, and other majors account for 18.6%. The QS is composed of four parts: the first part is the basic information of the respondents, including gender, grade, school, major, and family location; the purpose is to test whether there are significant differences in observed variables in different populations. The second part is to master the students’ cognition of entrepreneurship. The third part is the College Students’ Innovative Spirit Scale, which is used to measure the innovative spirit of the respondents. The fourth part is College Students’ Entrepreneurial Ability Scale, which is used to observe students’ entrepreneurial ability. College Students’ Innovative Spirit Scale includes four dimensions: flexibility (questions 1, 4, 6, 12, 15, 16, and 22), standard innovation (questions 2, 8, 17, 19, 21, 23, and 25), criticism (questions 3, 7, 11, 13, 18, and 20), and reflection (questions 5, 9, 10, 14, and 24), with a total of 25 questions. For fear of thinking set that might affect the measurement results, questions 4, 11, 13, 14, 20, 22, and 25 adopt the reverse scoring method. The Likert’s five-point scoring method is adopted, in which “completely inconsistent,” “not quite consistent,” “uncertain,” “relatively consistent,’ and “fully consistent” are assigned “1–5” points, respectively. The average total score of the scale is used to measure the level of innovation spirit: 1–2 points indicate low level, 2–3 points represent middle and lower level, 3–4 points refer to the middle and upper level, and 4–5 points stand for high level. College Students’ Entrepreneurial Ability Scale includes opportunity exploration ability (questions 1, 2, 3, and 4), organization and management ability (questions 5, 6, and 7), strategic decision-making ability (questions 8, 9, and 10), resource integration ability (questions 11, 12, 13, and 14), innovation and creativity ability (15, 16, and 17), and frustration tolerance ability (questions19, 20, 21, and 22), totaling 22 questions. Likewise, Likert’s five-point scoring method is employed: “completely inconsistent,” “not quite consistent,” “uncertain,” “relatively consistent,” and “fully consistent” are assigned 1–5 points, respectively; the average total score of the scale is used to measure entrepreneurial ability: 1–2 points indicate low level, 2–3 points refer to the middle and lower level, 3–4 points mean middle and upper level, and 4–5 points stand for high level. Further, SPSS 25.0 is used to statistically analyze the sample data.

Main contents of the QS:


(1)Factors influencing college students’ entrepreneurial choice: (A) realization of personal ideals and values; (B) high degree of freedom; (C) high earrings; (D) poor employment situations and affected by others.

(2)Essential elements in the entrepreneurial process: (A) education; (B) ability; (C) relationship; (D) others.

(3)Solutions against entrepreneurial risks: (A) take a positive attitude; (B) hesitate; (C) give up; (D) let nature take its course.

(4)What factors lead to entrepreneurial failure? (A) lack of financial support; (B) lack of basic business skills; (C) lack of ability (D) lack of understanding of policies and regulations.

(5)What factors influence entrepreneurial values? (A) achieve their own life goals; (B) models of successful entrepreneurs; (C) government influence; (D) school influence.

(6)Which is the most important entrepreneurial quality? (A) innovation-driven development; (B) adventure; (C) win–win cooperation and perseverance; (D) honesty and trustworthiness.

(7)What types of new media do college students use? (A) Sina portals; (B) QQ; (C) Wechat; (D) others.

(8)Why do college students use new media? (A) entertainment; (B) subscribe to the current news; (C) propagation; (D) others.

(9)Time distribution of college students’ use of new media: (A) 1 ∼ 2 h; (B) 3 ∼ 4 h; (C) 5 ∼ 6 h; (D) More than 6 h.






ANALYSIS AND OPTIMIZATION OF COLLEGE STUDENTS’ ENTREPRENEURIAL VALUES


Reliability and Validity Analysis

Table 1 shows the statistics of the reliability of the scale.


TABLE 1. Reliability statistics.

[image: Table 1]
Table 1 demonstrates that the Cronbach’s Alpha coefficient is used to verify the internal consistency and reliability of the QS, which ensures the scoring consistency of each item. The measured value of α is 0.797, indicating that the QS has good reliability and internal consistency.



Analysis of the Results of the Questionnaire Survey on Entrepreneurial Factors

The QS results of the entrepreneurial factors are shown in Figures 1–3.


[image: image]

FIGURE 1. Factors influencing the entrepreneurial choice.
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FIGURE 2. Essential elements for the entrepreneurial process.
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FIGURE 3. Solutions against entrepreneurial risks.


Figure 1 presents the distribution of students’ answers to factors affecting entrepreneurial choice. 25.78% of them choose “The realization of personal ideals and values,” which is also the values of the current IEE; 26.21 and 11.12% of them choose “High degree of freedom” and “High earnings,” respectively, with some utilitarian ideas; while 16.35% of them choose “The poor employment situations,” under which self-employment is believed to a new choice. Overall, college students’ entrepreneurial values are positive, and “The realization of personal ideals and values” is most influential to their entrepreneurial choices, while, by comparison, they pay lesser attention to the realization of their national and social values.

Figure 2 illustrates the distribution of students’ answers to the essential elements of the entrepreneurial process. Specifically, 21.65, 33.94, and 31.97% of them think education, ability, and relationship are the most essential, respectively. Hence, most college students believe that education and ability are more important in the entrepreneurial process, but other factors, like money, are also indispensable. It has been argued that an entrepreneur’s ability and education are internal factors while other factors are the external factors, which are both essential for successful entrepreneurship.

Figure 3 exhibits the distribution of students’ answers to the solutions against entrepreneurial risks. 30.35 30.29, 25.23, and 14.13% of them choose “Take a positive attitude,” “Hesitant,” “Give up,” and “Let nature take its course,” respectively. Thus, college students lack social experience and their risk-bearing ability is incompetent; nearly 70% of the respondents have shown no positive attitude against entrepreneurial risks. Given this, there is a need for higher institutions to attach great importance to the guidance of values and entrepreneurial psychology in IEE.



Entrepreneurial Values Questionnaire Survey Results Analysis

The QS results of entrepreneurial values are shown in Figures 4–6.
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FIGURE 4. Factors of entrepreneurial failure.
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FIGURE 5. Factors influencing entrepreneurial values.
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FIGURE 6. Importance of entrepreneurial quality.


Figure 4 shows the distribution of students’ answers to “What factors lead to entrepreneurial failure?”. Specifically, 40.37, 31.9, 25.98, and 11.75% of them think they lack financial support, business skills, ability, or understanding of policies and laws, respectively. Thus, entrepreneurship is a practical process, and IEE needs to be combined with practice; also, it has been recognized by students that the skills and ability of entrepreneurs play an important role in the entrepreneurial process; besides, financial support affects the whole life cycle of entrepreneurship. Overall, most students hold correct entrepreneurial values.

Figure 5 displays the distribution of students’ answers to “What factors influence the entrepreneurial values?”: 39.43% of them choose “Models of successful entrepreneurs,” showing that the power of the model is infinite, and entrepreneurial spirit can strongly promote entrepreneurship, followed by 28.94% who choose “Achieve their own life goals”; those who have chosen “Government influence” or “School influence” both account for over 15%. Thus, as the enforcement authorities of national rights, the government supports college students’ entrepreneurship and affects the development of IEE by implementing relevant policies; higher institutions might be exactly where students form correct entrepreneurial values.

Figure 6 reveals the distribution of students’ answers to “Which is the most important entrepreneurial quality?”. Overall, students who choose entrepreneurial values outnumber those who choose practical entrepreneurial ability. Hence, students generally lack entrepreneurial values, and there is a need for higher institutions to pay attention to the cultivation of students’ spiritual quality in the education of entrepreneurial values. The value and quality of entrepreneurs are of great significance to the development of the country and individuals.



The Questionnaire Survey Results of College Students’ Use of New Media

The QS results of college students’ use of new media are shown in Figures 7–9.
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FIGURE 7. Questionnaire Survey (QS) of the types of new media used.
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FIGURE 8. Questionnaire Survey of purposes for using new media.
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FIGURE 9. Questionnaire Survey of the new media utilization time.


Figures 7–9 imply that such new media platforms as Sina portal, QQ, and WeChat are widely used among college students, with a use rate of 84, 72, and 65%, respectively. Among the three groups surveyed, freshmen are more inclined to use WeChat, while seniors prefer QQ; their purpose to use new media differ greatly; more freshmen use new media for entertainment, while the seniors are interested in real-time news and daily communication over new media platforms. The QS results of “Time distribution of college students’ use of new media” show that over 50% of the respondents use new media for at least 5 h daily.

Thereupon, the following problems are summarized in the cultivation of college students’ entrepreneurial values and entrepreneurial ability under the new media environment:


(1)Teaching thinking and teaching philosophy are relatively backward.



Given the new media environment, the school is still mainly responsible for the cultivation of college students’ entrepreneurial values and entrepreneurial ability, yet family support is also essential. Currently, however, only a few school departments are involved in the organization and coordination of entrepreneurial courses, leading to an incomplete IEE system.


(2)In terms of the teaching content, few practices have been implemented compared with theories of IEE in higher institutions, which hinders the cultivation of students’ entrepreneurial values and entrepreneurial ability but also has a negative impact on their personal development.





Discussion

This paper specifically explores the entrepreneurial values of students from a university in Shaanxi Province, makes an in-depth analysis from the aspects of the factors affecting college students’ entrepreneurial choices, the solutions to entrepreneurial risks, and the factors affecting entrepreneurial failure, and draws the corresponding conclusions and suggestions. Liu (2019) believed that IEE was the primary guarantee for the active innovation mechanism; the research mainly analyzed the factors affecting the entrepreneurship of students in Economics majors at this stage, thereby pointing out a new choice of employment for students majoring in Economics. Wang (2020a) required higher institutions to strengthen the cultivation of students’ innovative and entrepreneurial ability, as well as the practical operation ability and risk response-ability in entrepreneurship from the social reality. Peter (2020) pointed out that entrepreneurship could bring a new way of thinking through different organizational structures, but there were relatively few studies on the theoretically related variables, especially, empirical research. Therefore, studying the impact of entrepreneurial spirit on entrepreneurial enthusiasm was an attempt to break through the research limitations, variable research structure, and empirical research innovation. Tian (2019) believed that individuals with strong entrepreneurial enthusiasm were more willing to conduct effective entrepreneurial practice, through which their risk-bearing ability and challenging spirit in entrepreneurship would be improved. By comparing the results of this paper with the theories of the above literature, it can be found that each study has focused on different subjects. Thereupon, this paper defines the research object as college students through the theoretical research and review of related variables and then carries out data collection, analysis, and empirical research on this special group with great potentials. Based on data support and model calculation, this paper discusses the relationship and intermediary mechanism between entrepreneurial spirit and college students’ entrepreneurial enthusiasm, tries to make breakthroughs and prospects in new entrepreneurial perspectives, directions, and positions, transform entrepreneurial behavior for college students’ entrepreneurial enthusiasm, improve entrepreneurial negative attitude and entrepreneurial management ability, provide antecedents, theoretical basis, and practical suggestions for the success of entrepreneurship.




CULTIVATING STRATEGIES OF COLLEGE STUDENTS’ INNOVATION AND ENTREPRENEURSHIP EDUCATION UNDER THE NEW MEDIA

The above research suggests that IEE in Chinese higher institutions is in the theoretical teaching stage and lacks practical teaching reform to effectively cultivate students’ entrepreneurial concepts and entrepreneurial ability. In addition to strengthening the cultivation of college students’ entrepreneurial psychology and entrepreneurial spirit, the cultivation strategy might also include the following aspects.


(1)Students might benefit from unified ideas to better understand IEE. It is the responsibility and obligation of higher institutions to cultivate talents with an entrepreneurial spirit for the country through IEE. There is a need for higher institutions to help students understand the basic theory and business law in IEE and improve their environmental adaptability and risk controllability. Above all, it is essential to cultivate students’ entrepreneurial spirit through IEE, namely, enterprising spirit, professionalism, integrity, dedication, and sense of social responsibility.

(2)There is a need to formulate an innovation training plan and build an integral IEE system to promote IEE. To cultivate students with a more comprehensive entrepreneurial spirit, there should be a series of education of entrepreneurship management theory and entrepreneurship training. The teaching content should be customized for students in different grades.

(3)It might benefit the students to cultivate entrepreneurial awareness in the entrepreneurial atmosphere through various school activities, which provides students with reference and guidance for entrepreneurship, as well as a platform to exercise their entrepreneurial ability, thus stimulating students’ innovative awareness and entrepreneurial spirit in the form of community organizations.

(4)Entrepreneurial resources in higher institutions might be integrated to improve entrepreneurial management efficiency. Multiple factors can be combined with the cultivation of IEE in higher institutions, such as the support of national entrepreneurship policies, the specific guidance of enterprises, and various organizations, to form a complete and effective IEE system that integrates existing entrepreneurship resources and improves entrepreneurship management efficiency.



The optimization strategies (1)–(4) are favorable for the implementation of effective and efficient IEE and training under the new media era and have a positive impact on the cultivation of students’ entrepreneurial values and entrepreneurial ability.



CONCLUSION

The purpose is to analyze the impact of entrepreneurial spirit on the cultivation of contemporary students’ entrepreneurial values and entrepreneurial ability under the background of new media, study the existing problems in the cultivation of IEE in the higher institution through QS. The QS results show in terms of the question “What are the factors affecting entrepreneurial values,” 39.43% of respondents choose the “Models of the successful entrepreneur,” showing that the successful entrepreneur model can encourage students to receive IEE; 28.94% of the students choose to “Achieve their own life goals”; those who have chosen “Government influence” or “School influence” both exceed 15%. The students’ answers to “The reasons for entrepreneurial failure” indicate that 40.37, 31.9, 25.98, and 11.75% of the respondents think they lack financial support, business skills, ability, or understanding of policies and laws, respectively; entrepreneurship is a process of practice, and IEE needs to be combined with practical activities; the skills and ability of entrepreneurs play an important role in the entrepreneurial process and have been recognized by students. Additionally, financial support affects the whole life cycle of entrepreneurship. This paper provides great help for the cultivation of entrepreneurial values and entrepreneurial ability of college students in the future. However, there are some limitations: at the theoretical level, the results of targeted suggestions and policies have not been verified and supported by other data, and there is no deeper theoretical and practical exploration. The proposed training strategies on students’ entrepreneurial values and entrepreneurial ability can provide a new theoretical basis and optimization direction for IEE in higher institutions and help students receive better IEE in the future.
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The research expects to give full play to the role of venture capital in corporate innovation and enhance the development capability of enterprises. Based on Propensity Score Matching (PSM) model, the characteristics of venture capital and startup enterprises are analyzed, and the innovation of venture capital is discussed. Next, the PSM model is used to analyze the innovation of venture capital intervention in enterprises from risk probability intervention, probability evaluation, matching equilibrium validity test, matching results analysis, different venture capital, and different background risks. The results show that the difference of standardized mean is close to 0, which accords with the equilibrium test. The significant impact of venture capital intervention on the Number of Invention Patent Applications (NIPA) and Number of Utility Model Patent Applications (NUMPA) is 0.1 and 0.01, respectively. Venture capital intervention has a significantly positive impact on NIPA and NUMPA but has no significant positive impact on Number of Design Patent Applications (NDPA). The impact of joint venture capital intervention on the NIPA, NUMPA, and NDPA is 0.0874, 0.0635, and 0.1213, respectively. Hence, the intervention of joint venture capital can greatly promote the increase of Number of Patent Applications (NPA), especially, NIPA, and NUMPA. Compared with private venture capital, joint venture capital plays a greater role in promoting the growth of NPA and NIPA. Compared with private venture capital and foreign venture capital, national venture capital has a stronger innovation orientation and a longer investment cycle, which can greatly improve innovation performance, such as NIPA, while private venture capital and foreign venture capital have a less significant impact on enterprise innovation performance. The results demonstrate that the foreign capital sharing assessment based on the PSM model can be a good predictor of the performance of startups. It is hoped that the research results can provide a reference for the development of startups.

Keywords: PSM model, foreign venture capital, startup entrepreneurs, venture capital, enterprise innovation


INTRODUCTION

Innovation is the main driving force of economic development. With the intensification of economic and industrial chain globalization, the competition in the global market has shifted to the competition of global forces, which is technology-oriented (Elsafty et al., 2020; Mahfud et al., 2020). In the 1990s, with the rapid development of technological innovation of many high-tech companies in the United States, the rapid growth of the American economy and the growth of venture capital have played an important role in promoting technological innovation. Capital has cultivated numerous world-famous high-tech companies and helped the United States create the miracle of Silicon Valley (Belderbos et al., 2018; Janney et al., 2021). Facebook, Yahoo, and Amazon have become the representatives of high-tech enterprises. Today, if Chinese enterprises continue to adopt the low-tech processing of imported materials, their future development will be hindered. Chinese enterprises should turn to high value-added development with independent Intellectual Property Right (IPR) and enhance their independent Research and Development (R&D) capability (Luo et al., 2018). Therefore, China’s economic development model is facing a technological transformation. In recent years, Chinese enterprises have introduced and digested foreign advanced technology. However, Chinese enterprises can survive only through independent innovation and development of products, brands, and production technology with China’s independent IPR and develop better in international competition.

Startups (Startup enterprises) attach most importance to scientific and technological innovation activities, and their innovation and R&D are also the most active. They belong to the group of knowledge-intensive enterprises. At present, startups have become the key factor of China’s scientific and technological innovation ability and business transformation and development. However, with operational uncertainty, information asymmetry, and high agency costs, startups lack innovation and R&D funds, as well as relevant management and operation experience due to the capital constraints of traditional financing channels (Kohn, 2018; Seong and Kim, 2021). Hence, financial support should be provided for the business, as well as some value-added services and suggestions on operation, marketing, investment management, and strategic planning, that is, at different stages of the company’s development, the financing difficulties of innovative enterprises and innovative activities should be solved in the start-up stage through human resource allocation (Tang, 2020; Xu, 2020). In 2009, the Growth Enterprises Board (GEB) is launched in China, which has improved the capital market system and widened the outflow channels of venture capital, so that venture capital can exit smoothly. GEB provides a broad platform for the development of the venture capital industry. People are aware of the excellent performance of venture capital institutions in the high-tech entrepreneurial industry, while individual venture capital institutions have certain limitations in the capital, resources, and professional experience. Usually, projects and investment prospects are uncertain, so many venture capital institutions choose to invest in the same business, thereby forming a joint enterprise pattern. Under the common risk, start-ups can obtain professional knowledge and management, as well as corresponding value-added services. Consequently, investment risk can be reduced because of risk complimentary (Zhao et al., 2020; Zhang H. et al., 2021). Currently, the venture capital industry is developing rapidly, and scientific and technological innovation plays an ever-important role in economic development. Under this background, the relationship between venture capital and enterprise innovation has attracted the attention of researchers all over the world. The development of venture capital in China is late and immature, and the gap between that of foreign developed countries is still very large (Husain et al., 2021; Zhang X. W. et al., 2021). Particularly, the research of capital for enterprise innovation is of great practical significance. So far, few works of literature have taken into account both innovation contribution and innovation output, and few pieces of literature study the relationship between joint venture capital and the heterogeneity of its investment members and the characteristics of leading institutions. The impact of venture capital institutions on the innovation performance of enterprises is also many researchers concern. Here, whether joint enterprise investment will improve enterprise innovation level is studied through the empirical data of GEB to explore the impact of venture capital institutions on enterprise innovation performance.

Thereupon, the research takes startups as the research object, analyzes the factors of venture capital innovation through the model test, as well as the influence of foreign venture capital intervention in venture capital innovation of startup entrepreneurs. Innovatively, the impact of entrepreneurial venture capital innovation is studied by combining the Propensity Score Matching (PSM) model with the intervention of foreign venture capital in the venture capital of startup entrepreneurs. The purpose is to provide some references for startup entrepreneurs’ venture capital innovation consciousness.



RELATED CONCEPTS OF VENTURE CAPITAL


Concept of Venture Capital

The concept of venture capital comes from the United States. Many famous organizations and associations have defined the concept of venture capital. So far, there is no unified definition of the concept of venture capital in academic circles. The American venture capital association gives the following definition: venture capital is equity capital (Duan et al., 2018; Awounou and Boufaden, 2020). Venture capitalists with industry expertise and skills prefer to invest in emerging companies with rapid growth. These companies are believed to have strong competitive potential in the market and can contribute to economic development. Venture capital is a kind of equity capital injected by venture capitalists into these companies. Its definition emphasizes the development characteristics of the invested enterprises.

The definition of venture capital given by the British Venture Capital Association emphasizes the development stage of the invested enterprises and is strictly distinguished from the different development stages of the enterprises (Hussain et al., 2020; Tian and Zhao, 2020). Venture capital is the capital obtained by enterprises in the entrepreneurial stage. In other words, venture capital is a special category of private capital and a kind of capital investment in the enterprise’s early development stage. Cheng Siwei, a famous Chinese scholar, said: Venture capital is a commercial investment behavior to trace the sources of capital risk. Venture capitalists invest in the R&D and high-tech fields of products with high-risk characteristics, especially, innovative enterprises based on high-tech (Joshipura and Joshipura, 2020; Li and Zhou, 2020). Additionally, investors and venture capitalists can provide professional advice and various value-added services. Specifically, they can serve the management and operation of the invested enterprises, promote the commercialization and mass production of innovative achievements, gain the initiative in market competition, and hope that the products can meet the needs of the public and succeed in the market, thereby obtaining a high return on investment and profits. Finally, venture capitalists will sell their equity to gain a return on their investment (Yang et al., 2020; Jiang and Martek, 2021). To sum up, here, venture capital is specifically defined: venture capital is an equity investment behavior, which emphasizes investing in innovative projects and startups to obtain high returns by helping enterprises to be listed or acquired on the stock exchange.



Concept of Startups

Here, the startups are mainly studied. Startups are different from high-tech enterprises and Small and Medium-sized Enterprises (SMEs). They have the following three characteristics. Firstly, enterprise growth is in the entrepreneurial stage. Secondly, during their development, high growth and high-risk coexistence. Finally, startups emphasize innovation and are the extension of innovative enterprises. China’s GEB is the financing market for SMEs, high-tech enterprises, and startups to be listed on the main-board market, so many enterprises choose to be listed on the GEB (Delaney and Janzen, 2020; Wulandari, 2021). The factors of the enterprises’ innovation behaviors can be divided into external factors and internal factors: external factors include industry, region, political, cultural and legal environment, enterprise ownership, and the enterprise’s international environment; the internal factors include the size of the enterprise, the enterprise strategies, the internal governance system, the profitability of the enterprise, the capital structure, the characteristics of senior managers, and the participation of institutions.



Venture Capital Innovation

Literature review shows that there has not been a unified conclusion about the impact of venture capital on enterprise innovation. Internationally, studies have been conducted on the post-investment management of venture capital, as well as the impact of venture capital on business performance and business innovation. Most existing research indicates that venture capital institutions can select companies to be invested in through their rich capital and sufficient experience in operations, management, and expertise, according to certain criteria, thereby reducing risks in venture capital (Letiagina and Malov, 2021). Through the uncertainty of financial contract investment, high-tech companies can carry out technological innovation activities to reduce operational and business uncertainty, venture capital institutions can improve the level of innovation. However, other literature has drawn the opposite conclusion that venture capital is not conducive to enterprise innovation, or is not conducive to innovation, and has nothing to do with innovation activities. Therefore, whether the intervention of venture capital organizations has a positive impact on enterprise innovation or a negative impact deserves further study (Palmer et al., 2020).

Additionally, there is plenty of literature involving the impact of venture capital on enterprise innovation, but little literature deeply discusses the relationship between joint venture capital and enterprise innovation. The individual venture capital in the form of joint venture capital can provide larger financial support for enterprises and allow enterprises to invest in R&D. Meanwhile, there is heterogeneity in knowledge, skills, and information networks among members of joint venture capital, so that venture capital members can benefit from professional knowledge, knowledge complementary, information sharing, and the overall evaluation of the projects and the shares (Li, 2020; Rodgers et al., 2020). Capitals are invested to significantly reduce investment risk and improve their project selection ability and value-added ability; technological innovation is promoted; on the other hand, members of venture capital joint enterprises can supervise and restrict each other (Filip, 2020; Lima et al., 2020). In this case, the probability that the innovation achievements of the invested enterprises are stolen by venture capital institutions is greatly reduced (Roh, 2020). Therefore, compared with individual venture capital enterprises, venture capital joint enterprises have a higher investment level in R&D, innovation, and development, a higher probability of innovation success, and more innovation achievements.




DESIGN METHOD OF FOREIGN VENTURE CAPITAL INTERVENTION


Model Design

Here, the PSM method is used to evaluate the impact of venture capital intervention on enterprise innovation performance, which can effectively avoid the deviation of sample selection. The basic principle of the PSM model is to construct comprehensive propensity scores according to the multidimensional characteristic variables of individuals and find individuals with similar scores or similar scores from the control group according to the comprehensive propensity score, thereby avoiding the matching difficulty caused by dimension. Further, the sample startups are divided into the experimental group and control group, with and without venture capital intervention, respectively. The propensity matching scores of startups are calculated by the PSM method, and then the enterprises with similar characteristics in the control group and the experimental group are selected by the Price-to-Sales (PS) value method. Afterward, the innovation performance of the experimental group and the control group is compared to study the impact of venture capital on the innovation performance of startups. When the PSM method is used to evaluate the impact of venture capital intervention on enterprise innovation performance, logit regression is first used to calculate the probability of introducing venture capital. The specific model is set as follows.
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In (1), P(Ai) represents the probability of venture capital intervening in enterprises, Ai indicates the multidimensional feature vector of enterprises, P() refers to the probability, and α indicates the coefficient corresponding to the multidimensional feature vector. WB = 1 represents the introduction of venture capital by the enterprise. Eq. (1) can calculate the enterprise propensity score, namely, the probability of venture capital intervention in the enterprise. Then, each company involved in venture capital corresponds to a company without introducing venture capital using the nearest neighbor matching method and radius matching method, and the efficiency difference between the processing group and the control group is evaluated using Attention (ATT) mechanism. Thereupon, this paper draws the structure diagram of venture capital intervention in venture capital innovation of startup entrepreneurs, as shown in Figure 1.
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FIGURE 1. Structure of venture capital on technological innovation.




Sample Selection and Data Processing

Firstly, the strategic objectives of Chinese startups are similar to venture capital. Secondly, in terms of the patent application, there is a certain lag in patent licensing for Chinese startups. Finally, for impact analysis of the venture capital introduction, the data of enterprise samples in recent years are too small to reflect the real situation of enterprise innovation performance. Here, Chinese startups are selected from authoritative databases, such as Wande and China Research Data Service Platform from November 2009 to November 2012 as the research object, along with the financial index data from September 2010 to September 2017.

Next, the characteristics of venture capital of each startup are found out, including background, investment strategy, technological innovation, and venture capital. For real estate, it is mainly manually organized through the Wande database, the national enterprise credit information system, visual inspection, and the official website of venture capital companies. According to the investment strategy of venture capital, venture capital is divided into independent venture capital and joint venture capital. Totally, 350 enterprises and 2,554 samples are collected here.



Variable Definition


(1)Innovation performance: the Number of Patent Applications (NPA) is chosen to measure the innovation performance of the startups. Patents include three different types: invention patents, utility model patents, and design patents, of which the invention patents have incomparable advantages over utility models. Therefore, the NPA, Number of Utility Model Patent Applications (NUMPA), Number of Invention Patent Applications (NIPA), and Number of Design Patent Applications (NDPA) should all be considered for the innovation performance evaluation of the startups.

(2)Venture capital intervention: venture capital intervention is measured according to whether there are venture capital institutions among the major shareholders of the startups (WB). Venture capital is a dummy variable. If there is venture capital in the start-up enterprise, WB = 1, and otherwise, WB = 0. Additionally, the background and investment strategy of venture capital are defined. According to the background of venture capital, venture capital can be divided into national venture capital, private venture capital, and foreign venture capital. National venture capital is denoted by WB-G, and WB-G = 1 represents there is venture capital intervention in the startups, while WB-G = 0 means there isn’t. Similarly, private venture capital is denoted by WB-S, WB-S = 1 means there is venture capital intervention, and WB-S = 0 means there isn’t. Lastly, foreign venture capital is denoted as WB-W, WB-W = 1 means there is venture capital intervention, and WB-W = 0 means there isn’t. According to different investment strategies, venture capital can be divided into joint venture capital (WB-L) and independent venture capital (WB-D). Specifically, WB-L = 1 means there is joint venture capital intervention, and WB-L = 0 means there isn’t a joint venture capital intervention; WB-D = 1 means there is independent venture capital, and WB-D = 0 there isn’t an independent venture intervention.

(3)Variable matching: based on the above theoretical analysis, the PSM matching covariates of the experimental group and the control group read: Enterprise Scale (ES), ES is an important variable to measure enterprise-scale and affects the innovation performance of enterprises. ES is measured by the logarithm of total assets. Business Income (BI), BI refers to the enterprise income in the production and operation activities in a specific industry, which is calculated by the logarithm of the company’s main BI. R&D Investment (RDI), RDI affects the enterprise innovation performance and is also a basic variable that must be matched, measured by the proportion of R&D investment in the enterprise income. Current Ratio (CR), CR is the ratio of current assets and current liabilities and can measure the ability of an enterprise to turn current assets into cash to repay its liabilities before the maturity of short-term debts. Return On Assets (ROA), also known as asset profit margin, is the ratio of earnings before interest and tax to the enterprise’s average total assets in a specific period. Asset Growth Rate (AGR), AGR reflects the enterprise’s development capacity and capital accumulation capacity and is the ratio of the growth of the company’s total assets at the end of the year to the total assets at the beginning of the year. The increase in total assets this year is the difference between the year-end amount of total assets minus the amount at the beginning of the year. Equity Ratio (ER) is an important indicator to evaluate the enterprise’s capital structure, and it is measured by the ratio of total enterprise liabilities to total owner’s equity.






ANALYSIS OF THE RESULTS OF FOREIGN VENTURE CAPITAL INTERVENTION ON STARTUPS


Venture Capital Intervention Probability Evaluation

The probability of venture capital intervention in startups is estimated through logit regression. First, the sample startups are divided into the experimental group with venture capital intervention and the control group. Meanwhile, the Area Under the Curve (AUC) of Reciever Operating Characteristic Curve (ROC) and pseudo R2 are used for the selection of the control group. The specific results are shown in Figures 2, 3 and Table 1.
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FIGURE 2. Variable description. (A) Startups performance. (B) Venture capital intervention. (C) Variable matching. (D) Variable matching.
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FIGURE 3. Results of logit model regression (***, **, and * represents significance at the levels of 0.01, 0.05, and 0.1, respectively).



TABLE 1. Variable description statistics.

[image: Table 1]
The descriptive statistical results of each variable can be obtained from Figure 2, including mean, standard deviation, minimum value, and maximum value. Figure 2 suggests the highest value of NPA in the startup table entry, the highest value of WB in venture capital intervention, the highest value of RDI in variable matching.

Figure 3 and Table 1 illustrate that the probability of venture capital intervention has a significantly positive relation with ES, ALR, ROA, AGR, and RDI, and has a significantly negative relation with BI and ER of the main enterprise, but has no relation with CR. The false 2 values of models 1, 2, 3, and 4 are between 0.118 and 0.125, and the AUC of ROC is between 0.880 and 0.899. The comparison of the false R2 and the AUC shows that model 3 is better than models 1, 2, and 4. Therefore, model 3 is used to calculate the probability of venture capital intervention to the enterprise, and then the innovation performance of enterprises with and without venture capital intervention is comparatively analyzed.



Matching Equilibrium Validity Test

The results of the equilibrium test are shown in Figure 4.
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FIGURE 4. Test results of variable equilibrium. (A) Unmatched. (B) Matched. (C) Deviation value. (D) Range of change. (E) t value. (F) P value.


Figure 4 demonstrates that the matching variables between the experimental group and the control group are equalized, and the P values of variables BI, ALR, ROA, AGR, ER, and RDI are less than 0.1 before matching. The hypothesis is that there is no significant difference between the experimental group and the control group. The experimental results show that P-value after matching is greater than 0.1, so there is no significant difference between the experimental group and the control group. Meanwhile, the P-value of variable ES is greater than 0.1, so there is no difference between the experimental group and the control group before and after matching. In short, after matching, all variables are similar, the non-equilibrium of all matched variables is significantly reduced, and the difference of standardized mean is close to 0, which indicates that the equilibrium test is met.



Matching Result Analysis

Based on the equilibrium test, the NNM and RM are used to analyze the impact of venture capital intervention on enterprise innovation performance, as shown in Figures 5, 6, respectively.
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FIGURE 5. NNM. (A) Before matching. (B) After matching.
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FIGURE 6. RM. (A) Before matching. (B) After matching.


Figure 6 illustrates that the impact of venture capital on the enterprise NPA is significantly different before and after matching, and venture capital can significantly promote the increase of the NPA of enterprises. The results of NNM show that the NPA of the experimental group and the control group are 4.1862 and 4.1384, respectively. Meanwhile, the ATT before matching is 0.0479, which has failed the significance test. The ATT of the experimental group and the control group after NNM are 4.107 and 4.1076, respectively. ATT after matching is significantly higher than that before matching. Hence, venture capital can play an important role in increasing the NPA, and the impact of venture capital intervention on NPA may be underestimated. Although venture capital can greatly promote the increase of the NPA, whether there is a different impact on the three kinds of patents remains to be explored. Here, the impact of venture capital on different types of patents is specifically analyzed. The results suggest that the impact of venture capital on the NIPA, NUMPA, and NDPA is 01268, 01171, and 01258, respectively, which is significant at the level of 0.01. Besides, the intervention effects of venture capital on the NIPA and NUMPA are 0109600912 and 00212, respectively, and the impact significance is 0.1 and 0.01, respectively. Compared with invention patents and utility model patents, the technical content of design patents is relatively low. The matching results imply that the value of the intervention effect minus NPA is negative, and matching is very important for NIPA and NUMPA, and the significance is closest to 0.1. By comparison, the significance level of RM indicates that the venture capital intervention has no obvious impact on NDPA, but the impact is not stable.

In summary, venture capital intervention has a significant positive impact on NIPA and NUMPA but has no significant positive impact on NDPA. The possible reason is that the sample is selected from startups, who have rapid growth of high-tech and pay more attention to innovative inventions and utility model patents. Although the R&D cycle is long, the results can bring higher expected returns to startups, so venture capital intervention plays an important role in improving their innovation performance.



The Impact of Different Venture Capital on Innovation Performance

Afterward, the PSM method is used to empirically analyze the impact of venture capital on the innovation performance of enterprises with different investment strategies. The results are shown in Figure 7.
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FIGURE 7. Impact of venture capital with the same strategy on startups performance. (A) NNM. (B) RM.


Figure 7 shows that independent venture capital has a significantly positive impact on the NPA. Under two different matching modes, the impact of the intervention of independent venture capital on the NPA and the number of ATT commercial patent applications are 0.0561, 0.0201, and 0.0916, respectively, which is significant at the level of 0.1. Only the RM method has passed the test by 0.05, and the other matching effects are not significant; the significance level of NUMP under three matching modes is 0.1038, 0.0450, and 0.0515, respectively. The other two methods have passed the significance test of 0.05 except for the closest matching. The intervention effects under three matching modes on the NDPA are –0.0409, –0.0389, and –0.0389, respectively, which have not passed the significance level test. It has a stable impact on three different types of patent applications.

According to the matching results of joint venture capital, joint venture capital has a significantly positive impact on enterprise innovation performance. The impact of joint venture capital intervention on the NIPA, NUMPA, and NDPA is 0.0874, 0.0635, and 0.1213, respectively, which is significant at level 0.1. RM and kernel matching show that the intervention of joint venture capital can significantly promote the increase of NPA. However, the intervention of joint venture capital on NDPA has failed to reach a significant level of 0.01 as the experimental design, which shows that the intervention of joint venture capital can greatly promote the increase of the NPA, especially, for NIPA and NUMPA. Compared with joint venture capital, ATT is more independent and plays a more important role in the promotion of NPA, the NIPA, and the NUMPA under joint venture capital, but it has no significant impact. Meanwhile, compared with venture capital, independent and joint venture capital is more conducive to technological innovation, This may be because, compared with independent joint venture capital joint involving multiple entities, ATT can better exercise its supervision function, management, and marketing and improve the innovation performance of the enterprise.



The Impact of Venture Capital With Different Backgrounds on the Performance of Startups

The PSM method is used to analyze the impact of national, private, and foreign venture capital on enterprise innovation performance. The results are shown in Figure 8.
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FIGURE 8. Background impact of venture capital on startups performance. (A) National venture capital. (B) Private venture capital. (C) Foreign venture capital.


According to the NNM results, the intervention effect of national venture capital on the ATT of NPA, the NIPA, and the NUMPA are 0.5015, 0.0445, 0.0191, and 0.0852, respectively, which is significant at level 0.1 and is basically consistent with the detection results of the other two matching methods. Comparatively, the impact of private and foreign venture capital on enterprise innovation performance is not very significant. Apart from the private venture capital, under the three matching modes, the impact of venture capital intervention on the NUMPA are all significant at level 0.1, and the impact of venture capital on the other kinds of patents is not completely clear. Foreign venture capital has a negative impact on the NUMPA and has passed the test significance level of 0.05 The impact of venture capital of different backgrounds on technological innovation is different. Compared with private venture capital and foreign capital, national venture capital plays a more important role in promoting technological innovation because national venture capital usually pays attention to politics and creativity for a long time, and more investment time and major resources can be invested in activities, such as R&D. The impact of private venture capital and foreign venture capital enterprise innovation performance is not completely stable because private venture capital and foreign venture capital only consider short-term returns, which is unfavorable to their long-term investment.




CONCLUSION

In order to improve the competitive ability of startups and enhance the resistance of firms to foreign investment risks, the research analyzes the impact of venture capital under different strategies and venture capital in different contexts on the performance of startups through propensity score estimation, matching validity test and matching result analysis. Here, a number of startups are analyzed from multiple perspectives and different conclusions are drawn. The impact of joint venture capital intervention on NIPA, NUMPA, and NDPA is 0.0874, 0.0635, and 0.1213, respectively. Joint ventures have a greater role in promoting the growth of NPA and NIPA compared to private venture capital. Compared to private venture capital and foreign venture capital, national venture capital has a stronger innovation orientation and longer investment cycle, which can significantly improve innovation performance, while private venture capital and foreign venture capital have no significant effect on the innovation performance of start-ups. By studying the impact of venture capital institutions on corporate innovation based on the micro perspective of corporate innovation, the research fits well with the development trend of national economic transformation, and reveals what kind of venture capital institutions can better play the role of incubating innovation. Moreover, it enriches the important proposition of venture capital and corporate innovation, and provides useful references for the development of startups. Furthermore, it also has some guiding significance for venture capital to improve incubation innovation. Here, the impact of venture capital and investment strategies on innovation performance of Chinese startups in different contexts is analyzed, and national venture capital is more capable of greatly improving innovation performance compared to private and foreign venture capital. However, the selection of the study sample is limited and not comprehensive due to the actual experimental conditions, which will be expanded in future studies. Meanwhile, a more comprehensive study can be conducted in terms of venture capital support function, financial investment, value-added services, and strategic investment in technological innovation.
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In modern society, the power of college students has been able to provide creative growth for the local economy, so the work situation of college students is closely related to the social dynamics. Colleges and universities are important places for talent cultivation and output. They are closely related to the cultivation of college students and the choice of employment and entrepreneurship of college students. Entrepreneurship and employment are interdependent. It is not enough to rely only on entrepreneurs to make enterprises stronger. In order to increase the creativity and environmental adaptability of enterprises, there need to be sufficient and excellent employees who are willing to work in the regions where enterprises are located. Therefore, enterprises need college students with innovation and creativity in their regions. In this study, graduates from a university in Zhejiang Province were selected as the subjects. Based on the Theory of Reasoned Action, literature analysis and interview method were combined to systematically construct a research model affecting college Students’ choice of entrepreneurship and employment. The questionnaire survey method and structural equation model (PLS-SEM) were used to test the hypothesis. A total of 798 valid questionnaires were collected. The results show that local attraction and family factors are the two most important factors affecting the entrepreneurship and employment of college students. Family factors have a significant positive impact on the attitude toward entrepreneurship and employment, subjective norms and intention to entrepreneurship and employment; local attraction also has a significant positive impact on the subjective norms, intention to entrepreneurship and employment, and attitude toward entrepreneurship and employment. The results of this study provide a reference for the decision-making of improving local attractiveness and promoting college Students’ employment in start-up enterprises under the background of higher education popularization.

Keywords: family factors, local attraction, county education, employment, entrepreneurship


INTRODUCTION

University graduates are a country’s most precious source of talent. Attaching due importance to graduates, China issued “Opinions on Further Guiding and Encouraging College Graduates to Work County-Level Jobs” in 2017 to encourage graduates to work locally and pursue county-level infrastructure development. County education is a phenomenon in Zhejiang Province following the “new normal” of the economy and the rising prevalence of higher education. It is an essential part of Zhejiang Province’s third adjustment to its higher education deployment, after the establishment of universities and university towns in central cities following the Chinese economic reform (Hu, 2018). Universities are a crucial part of society. Likewise, college graduates are integral to social development. County college graduates seeking work and entrepreneurial opportunities locally and entrepreneurship is closely related to the allocation of human resources in county-level cities, economic development, and urban progress. However, most of China faces the problem of uneven university distribution and the loss of local talent. Therefore, this study explored the intention of college graduates to stay local for work and entrepreneurship, as well as the factors influencing the occupational intention of current students.

Exploring the occupational and entrepreneurial intentions of college graduates is particularly crucial in the context of harsh employment environments and the uneven regional distribution of talent. In 2020, the number of university graduates in China reached 8.74 million, a 0.4 million increase compared with the previous year. As a consequence of the economic recession and COVID-19 pandemic, graduate employment became increasingly difficult to secure. Every industry was affected to some degree, and the gap between supply and demand about college Students’ entrepreneurship and the employment market grew more pronounced. China’s job market prosperity index was substantially reduced, and new university graduates’ pursuit of entrepreneurship and employment appeared unpromising. Therefore, graduates’ entrepreneurship and employment become a major concern for all higher education stakeholders, including universities, the government, employers, and graduates themselves (Xie et al., 2017). In the future, regional enterprises in counties may face challenges in locating local and talented individuals to employ. Enabling university graduates to find employment within the local economy is the key step to revitalizing universities and the county as a whole. This would encourage university graduates to remain in the county and assist in the fundamental development and promotion of the local economy as well as the balance of county–city talent resource allocation. To attract talent to various counties and thereby promote industry growth and restructuring, the willingness of university students to remain in the county for entrepreneurship or employment purposes and relevant influential factors must first be assessed. Improvement measures can then be proposed, with the data serving as a valuable reference for future county employment development schemes. A review of the literature indicates that environmental factors are changing how career decisions are made (Callanan et al., 2017). Factors such as family education and parents’ educational background also affect the job location decisions of graduates (Rérat, 2014).

In research analyzing the factors influencing college graduates’ employment and entrepreneurship intentions, the theory of planned behavior (TPB) has been used as a theoretical basis for analysis, whereas studies have applied TPB to occupations (Wanberg et al., 2006; Van Hooft and De Jong, 2009) and job search (Van Hooft et al., 2004; Song et al., 2006; Saks et al., 2015; Su et al., 2020). The unique employment and entrepreneurship phenomenon in China is attributable to family culture, and young people’s schooling and employment problems are often resolved through family power. Abundant literature related to policies for university student employment and entrepreneurship have been published over the past few years. The structure of the employment and entrepreneurship policy system targeting college graduates is influenced by the diversity of policymakers. From the central to the local levels, regions have introduced policies on recruiting university students for employment and entrepreneurship. Therefore, the concept of county attractiveness was also included in this study. Further, the impact of the household registration system on the efficiency of labor allocation is also non-negligible. Overall, graduates’ job-seeking processes are influenced by local employment policies and family factors. An individual’s perceived behavioral control refers to their perception of the resources, opportunities, and capabilities they must possess to complete certain tasks (Ajzen and Madden, 1986; Bandura, 2012; Rodriguez-Gutierrez et al., 2020). However, in China, young people’s employment or entrepreneurship often relies more on the power of the family. In addition, the diversity of employment policy systems for Chinese university graduates as well as China’s household registration system greatly affect university Students’ employment. Thus, we determined that perceived behavioral control was not a crucial component of Chinese university Students’ job-seeking processes. Moreover, the Theory of Reasoned Action (TRA) has been widely applied in social psychology, a field that encompasses employment and entrepreneurship. Numerous studies have reported scholars’ application of the TRA to studies on employment and professional fields (Hooft et al., 2004; Van Hooft and De Jong, 2009; Wibowo and Indarti, 2020). Therefore, this study adopted the TRA to analyze university Students’ employment intentions. Numerous studies have explored the career decisions of college graduates (McDow and Zabrucky, 2015; Deer et al., 2018), but only a few have applied Theory of Reasoned Action to explore the factors affecting occupational decision making among college graduates at the county level (Joshi and Kuhn, 2011). Targeting the status quo of undergraduate education across Zhejiang Province, we applied TRA in empirical research to analyze graduates’ intention to stay local for work and entrepreneurship, as well as relevant impact factors.

In sum, this study applied TRA as its main theoretical framework and compared models with different demographic dimensions (i.e., family factors and country attractiveness). In doing so, the study investigated the effects of individual differences on graduates’ intentions to remain local. Accordingly, the following research questions are proposed:


1.Under the TRA model, do subjective norms and attitudes affect the intention of college graduates to stay local for work or entrepreneurship?

2.Do family factors affecting college graduates’ intentions to stay local for work or entrepreneurship vary?

3.Does the effect of county attractiveness on college graduates’ intentions to stay local for work or entrepreneurship vary?



Based on the TRA, relevant data were collected using both online and offline questionnaires. The research participants comprised students of the first local university in Ningbo City, China. Partial least squares structural equation model (PLS-SEM) was used to explore the factors affecting Chinese university Students’ willingness to remain in the county to pursue entrepreneurship and employment. The results of this study serve as a reference for future research into this crucial topic.



LITERATURE REVIEW


Theory of Reasoned Action

The TRA model, that is well and frequently utilized, has just lately been used in employment intention research (Joshi and Kuhn, 2011). Unlike other theories for vocational choice, TRA focuses on the effects of the social environment on occupational behavior and allows for a more detailed understanding of potential pull factors. Employment selection refers to an individual’s choice of being employed by a company or the government as well as setting up their own business. The pursuit of a profession (a type of behavior) can be predicted, with optimal results, by occupational intention. TRA involves two impact factors: (1) occupational attitude is defined by individuals’ overall evaluation of their occupational behavior, that is, motivating factors associated with employment choices, indicating the degree of effort individuals are willing to make to achieve employment goals; (2) subjective norms refer to one’s belief in significant others’ opinions and evaluations of one’s employment and entrepreneurship (Ajzen, 1991; Joshi and Kuhn, 2011; Conner, 2020; Mo et al., 2021). These factors indirectly affect occupational behavior through occupational intention, jointly determined by an individual’s attitude and perceived subjective norms about employment rather than directly affecting occupational behavior (Vincent et al., 1998; Joshi and Kuhn, 2011).

Occupational decision-making is often a major choice in a person’s life (Arnold et al., 2006). Joshi and Kuhn (2011) asserted that in most situations, the more positive one’s attitude toward a career, the stronger the desire to pursue it; however, the correlation is weak. Subjective norms represent how people perceive societal pressure to do (or not do) specific things. If an individual’s significant others deem the behavior positive (i.e., support the career choice) and the individual is encouraged to meet others’ expectations (i.e., are motivated to comply), they have greater motivation to pursue the career. If an individual’s significant others hold a negative attitude toward a career chosen by the individual and the individual wishes to meet their expectations, they tend not to pursue their chosen career. Fort et al. (2015) claimed that individuals exhibiting low levels of responsibility are unaffected by ethical rules and achievements, thus, they prioritize their personal attitudes when choosing employment. Van Hooft et al. (2004) reported that spending more time on job search leads to a higher probability of finding a job as well as a more favorable job offer. Therefore, unlike most studies on occupational decision-making, this research used TRA to gain a better understanding of the characteristics that influence Students’ future interest in jobs and entrepreneurship (Joshi and Kuhn, 2011). In addition, based on TRA, this study added two variables (i.e., county attractiveness and family factors) to explain occupational and entrepreneurship intentions.



Local Attraction

Pull motivation represents the potential for a particular attraction to be consistent with someone’s motivational factors (Noela et al., 2017; Suni and Pesonen, 2017). Counties play pivotal roles in attracting university students through their policies on employment and entrepreneurship, salary, and benefits (Honeycutt and Rosen, 1997; Cable and Graham, 2000; Lievens and Highhouse, 2003; De Santis et al., 2021). Therefore, county attraction and motivational pulls are essentially the same. In this study, the concept of motivational pull was expanded to encompass county attractions and used to explore the employment and entrepreneurship intentions of university students. For employment and entrepreneurship in counties, county attractiveness is a crucial factor in the employment and entrepreneurship of college graduates. As noted by Noela et al. (2017) and Suni and Pesonen (2017), Students’ occupational motivation stems from personal needs that can be satisfied by being employed or starting their own business at their preferred location (Meng et al., 2008).

Therefore, occupational motivation is regarded as a crucial factor in explaining occupational behavior (Chang et al., 2014). Motivation is the main reason behind Students’ occupational behavior, and motivation is driven by the need for satisfaction (Suhartanto et al., 2018). Pull factors, which make the area where students live appear more attractive compared with other areas, play a key role in the employment and entrepreneurship of graduates locally. The main pull factors include employment policies and the cost of living. The cost of housing and the relationship between wages and real estate prices also affect people’s choice to live in a certain locality. A high cost of living is one reason why people are reluctant to live in certain areas. Concluded that real estate construction exerts a positive effect on population inflow. Other studies have reported that organizational attractiveness is influenced by applicants’ perceptions of the job and organizational characteristics such as salary, promotion opportunities, company location, career plan, and organizational structure (Turban and Keon, 1993; Honeycutt and Rosen, 1997; Cable and Graham, 2000; Lievens and Highhouse, 2003). Young people adapt to urban life for higher education and work (Brabyn and Jackson, 2019). Furthermore, income from work is a determinant of job satisfaction (De Santis et al., 2021). Therefore, enterprises in counties usually offer high salaries to retain graduates for local employment. In addition, the difficulty in the employment of college students often lies in unreasonable talent allocation. In cities, talents are highly concentrated, and entrepreneurship competition is fierce. Conversely, counties face a lack of employable talent. Counties must strategically use their regional advantages to attract college students wishing to start a business and utilize these Students’ entrepreneurial pursuits to trigger local college student employment (Qu et al., 2014). In summary, because county attractiveness is related to graduates’ motivation to seek jobs, it is applied in this study to explain the employment and entrepreneurship decisions of students.



Family Factors

Family factors include parental support, parental education, and whether a person is the only child (Kracke, 1997). Family members, especially parents and guardians, play a pivotal role in the development of children’s occupational aspirations and career goals. Without parental approval or support, students and young people are often reluctant to pursue or even explore career possibilities of their choice. Although parents acknowledge their role and work hard to support their children’s professional development, parents do not want their children to make the same mistakes that they did. Moreover, parents are influential figures that intentionally or unintentionally expose children to job options and opportunities, as well as express potential expectations (Taylor et al., 2004). Parents’ expectations regarding their children’s future careers are determined by numerous complex factors, including their work conditions, their idea of a great career, and their estimate of their children’s actual capacity. Parents in the middle and working classes often wish for their children to land a higher-ranking job, frequently talk about future careers, and motivate them to perform well in school (Irwin and Elley, 2013).

According to Bryant et al. (2006), parents are critical role models in the career development process of the youth, as well as the main source of their occupational knowledge and beliefs. Kracke (1997) indicated that parental authority, openness to youth problems, and attention to career exploration are significantly correlated with children’s career exploration and have no significant correlation with parents’ educational background or the gender of the child. The effect of parental behavior on youth career exploration is characterized by a child-centered parent-child relationship, where the stronger the parental support and interaction, the more active the children are in career exploration. This relationship is independent of parents’ educational backgrounds or the gender of the child. Lindstrom et al. (2007) reported that family structure is not directly related to employment results, but family socioeconomic status is related to initial occupational decision-making and the development of a professional identity. For children who come from a family with lower socioeconomic status, their upbringing does not seem to limit their professional achievements but instead enhances their professional identity and vocational maturity. Moreover, career development is positively correlated with family support and the advocacy for activities that boost occupational intention. Keller and Whiston (2008) conducted research analyzing specific parental behaviors and youth career development. After controlling for Students’ grade level and gender, parental behavior was correlated with middle school Students’ career development. The degree to which students trust their career decision-making capabilities depends only on their perceived level of trust in their parents. Their mother’s occupation, parents’ work values, parents’ expectations, and parents’ communication with them were not significantly correlated with their vocational maturity. Compared with parental behavior, parental support could more robustly explain youth variations in professional performance. Generally, expressing interest in and support for students, especially regarding their career problems and plans, is more helpful to their career development than providing clear information about any particular career. Jacobs et al. (2006) concluded that parents’ occupational gender-role expectations for their children’s careers were closely related to their children’s future career expectations. From childhood throughout adolescence, parents’ occupational gender-role expectations regarding career and job choices align with their children’s occupational expectations 2 years later. This indicates that parental expectations regarding their children’s careers are related to their children’s future career expectations and choices. Career exploration requires a person to actively seek information from various professionals, such as consultants, which can deter students from making independent career choices and be a source of stress. Therefore, perceived parental security is crucial in that it can help students feel emotionally supported and protected. Olaosebikan and Olusakin (2014) reported that not only do parents negatively affect Students’ career choices, but parents’ influence on their career choices also is significant, and parents’ occupational attitudes significantly affect Students’ school choices as well. In addition, many previous studies have identified a positive correlation between family factors and entrepreneurship intention (Mustapha and Selvaraju, 2015; Hutasuhut, 2018; Nurmaliza et al., 2018). Ahmed et al. (2021) discovered that if an individual’s family does not support their entrepreneurial behavior, the entrepreneur’s enthusiasm is reduced, which in turn affects their future entrepreneurial behavior. In short, family dynamics, a crucial factor affecting employment, was applied in this study to explain the employment and entrepreneurial choices of college graduates.




METHODOLOGY


Research Model

The TRA is a widely applied theoretical framework proposed by Ajzen and Fishbein (1975). The basic assumption of TRA is that people are rational and, before displaying certain behaviors, they consider information when evaluating the meaning and consequences of the behavior. The theoretical model of this study is based on the existing literature. The study hypotheses are presented in Figure 1.


[image: image]

FIGURE 1. Research model.




Hypotheses


Theory of Reasoned Action

TRA, as a social psychological framework, has been recommended for research on variables that influence career choices (Cohen and Hanno, 1993). Personal intention, one of the core elements of TRA, produces the most accurate predictions for certain behaviors (e.g., staying local for work; Ajzen and Fishbein, 1975; Fishbein et al., 1980). The intention is jointly shaped by subjective norms and attitudes concerning occupations. Most studies have indicated that attitudes affect job-searching intentions (Van Hooft et al., 2004, 2005, van Hoye et al., 2009; Song et al., 2006; Van Hooft and De Jong, 2009; Zikic and Saks, 2009). Subjective norms reliably predict occupational intentions (Huang, 2011). Accordingly, this study proposes H1 and H2 based on TRA.

H1: A significant relationship exists between subjective norms and occupational and entrepreneurial intention.

H2: A significant relationship exists between occupational attitude and occupational and entrepreneurial intention.



Family Factors

Family factors affect occupational attitudes and behaviors, such as job satisfaction, relocation intention, and voluntary turnover (Blegen et al., 1988; Brett and Reilly, 1988). We deemed family factors, particularly parents, a crucial aspect of job searching. Parents are children’s primary companions in making decisions about future careers (Tynkkynen et al., 2010). Students talk about occupational issues most frequently with their parents (Otto, 2000) and claim that their parents have the greatest influence on their career and curriculum decisions (Mortimer et al., 2002). The TRA is a powerful explanatory model for this phenomenon. The opinions of a Student’s parents, relatives, and friends are referred to as the opinions of significant others regarding employment and entrepreneurship. Parents also affect Students’ overall evaluations of their occupational behavior and intentions. Accordingly, we propose the following hypotheses:

H3a: A significant relationship exists between family factors and subjective norms.

H3b: A significant relationship exists between family factors and occupational intention.

H3c: A significant relationship exists between family factors and occupational attitude.



Local Attractions

Local attractiveness is defined as the ability of a region to attract and retain talent. Counties attract talent by providing convenient facilities (Gottlieb et al., 1995). The experiences of outstanding talent already working in a county may affect the subjective norms of college graduates. In addition, benefits provided by counties positively affect the significant others of students (e.g., their classmates), which in turn influences the subjective norms of the students. County attractiveness includes employment policies promulgated by the government and the employment conditions offered by local enterprises to graduates, both of which affect graduates’ overall evaluation of their occupational behavior and confidence in their career success. Accordingly, we propose the following hypotheses:

H4a: A significant relationship exists between local attractiveness and subjective norms.

H4b: A significant relationship exists between local attractiveness and occupational intention.

H4c: A significant relationship exists between local attractiveness and occupational attitude.




Construct Operationalization

This study mainly explored the intentions of and the influencing factors for college students to get a job or start their own business in local areas from the perspective of county education. To ensure the rationality of the research question design, this study, based on the relevant theoretical basis, sorted out the relevant literature, and designed a questionnaire on college Students’ intention to get a job or start their own business in local areas and the influencing factors from the perspective of county education. In addition, three professors were invited to modify the content of the preliminary questionnaire to integrate the topic sentence and content appropriateness, and ensure the content validity of the questionnaire scale.

The questionnaire in this study was measured using a seven-point Likert scale. To ensure the quality of the question design, the original English scale was translated. To ensure the accuracy of the translation, the questions were translated into Chinese by three professors in information education, and then translated into English by a professionally trained Chinese-English translator. Since the questionnaire was distributed in China, the questions were translated into Chinese and adjusted according to the situation of this study, so that the respondents could easily understand and answer these questions. For family factors, 11 questions were adopted from Kracke (1997) and had a Cronbach’s alpha of 0.83. Three questions of Dean and Suhartanto (2019) were employed to measure local attraction and had a Cronbach’s alpha of 0.811. Personal attitudes were measured using the nine-item questionnaire of Rodriguez-Gutierrez et al. (2021), which had a Cronbach’s alpha of 0.841. Employment intention was assessed using the four-item questionnaire of Rodriguez-Gutierrez et al. (2020); the Cronbach’s alpha was 0.906. Finally, for subjective norms, four questions from Rodriguez-Gutierrez et al. (2020) were employed and had a Cronbach’s alpha of 0.846. All the research questions are presented in Table 1.


TABLE 1. The research question.
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Data Collection

This study mainly explored the intentions of and the influencing factors for college students to get a job or start their own business in local areas, from the perspective of county education. College graduates are an important part of the talent needed for social development. The employment of college graduates in counties is not only related to the allocation of local talent resources but also plays an important role in the development of the county economy as well as cities. This study used both online and offline research methods. Online data collection was conducted mainly through Questionnaire Star1; the offline survey was conducted by issuing paper questionnaires to college students from a local university in Cixi City, Ningbo The survey was conducted from February to June 2021. To ensure the correctness of the survey and the reliability of the recovery, the questionnaires in this study were distributed by the researchers through the assistance of the professors in the university. Through the convenience sampling method, the questions were shared with all the students of the university and were answered voluntarily. Regarding questionnaire retrieval, we collected 833 questionnaires. Items were eliminated about the standards of Lin et al. (2021a). (1) Participants were estimated to require 5–10 min to complete the questionnaire. Responses from participants who spent less than 3 min completing the questionnaire were therefore considered invalid. (2) If all responses were identical (i.e., all numbers 1 or 7) within the same constructor had extreme values, they were considered invalid. (4) The questionnaire contains a reversed item to identify participants who failed to complete the questionnaire carefully. (5) Because the participants were soon-to-be graduates, we only retained responses from junior- and senior-year students. After abnormal samples were removed based on the aforementioned criteria, 798 (95.8%) valid questionnaires remained. The questionnaire content consisted of demographic information and items on subjective norms, local attraction, family factors, employment intention, and employment attitude.

With respect to demographic information, 326 of the participants were men, and 472 were women; 526 participants were junior-year students, and 272 were senior-year or above. As for the region in which they wish to seek employment, 69, 500, 162, 54, 0, and 12 reported their desire to remain in first-line cities (i.e., Beijing, Shanghai, Guangzhou, and Shenzhen), provincial capital cities or well-developed prefecture-level cities, regular prefecture-level cities, county or county-level cities, farming villages, and other settlement types, respectively. In terms of household registration type, there are 509 rural households and 289 urban households. There are 167 people in economics, 28 people in law, 37 people in education, 92 people in literature, 29 people in science, 169 people in engineering, 183 people in management, 86 people in art, and 7 people in other majors. The respondents tended to be women rather than men, because participation is voluntary, and most of them study business or education, with women in the majority. The research shows that the behavioral intention to use information system is affected by individual factors such as gender, age, and experience (Gefen et al., 2003). Therefore, the previous experience was applied to employment and entrepreneurship intentions, and college major and gender were used as control variables for the analysis of switching intention.




RESULTS

The statistical and analytical method employed in this study is the partial least squares structural equation modeling (PLS-SEM) technique based on SmartPLS 3.2.8, because it can visually check the relationship between the variables of interest, and the potential variables that are not observable and difficult to measure can also be obtained (Wong and Kwong, 2013). PLS-SEM has become a popular tool for analyzing such relationships (Sarstedt and Cheah, 2019). PLS-SEM outperforms CB-SEM in this study, especially when the purpose is exploratory research for theory formation; when the sample size is lower because the population is small; and when the distribution is non-normal (Gefen et al., 2011; Shiau, 2018; Hair et al., 2019; Khan et al., 2019; Shiau et al., 2019). For the reasons stated above, the PLS is a good SEM approach to use in the study. Two methods were selected to reduce common method variance at the questionnaire design and data collection phase. First, the questionnaire was processed in a paging way, so that the respondents could have an appropriate rest time, and the effect of time difference can reduce the influence of the same continuous scale on the variance of common methods (Podsakoff et al., 2003). Second, the existence of common method variance was confirmed using Harman’s single-factor test (Podsakoff et al., 2003). The factor explained shows that the value is 0.432, and the results exclude the potential threat of common method variance (Shiau and Luo, 2012). The variance inflation factor (VIF) is the ratio of variances when there is multicollinearity between variables and variances when there is no multicollinearity between variables. A larger VIF indicates more severe collinearity (Luo et al., 2020). The advantage of VIF lies in its simplicity: with the help of the stepwise VIF selection method, it is possible to reduce the risk of excluding correlated variables (Vörösmarty and Dobos, 2020).

According to Hair et al. (2017), the threshold of value tolerance is 0.10, and the VIF value is less than 5. All of these values were less than 2.395 (see Table 2), demonstrating that the study’s findings matched the criteria.


TABLE 2. Dimension reliability and validity.
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Measurement Model

Henseler et al. (2014) explained that SRMR is considered a good matching value if the square root of the square difference of the sum of squares of the model implicit matrix and empirical correlation matrix is less than 0.10. In this study, we employed the goodness-of-fit measure because the SRMR composite factor model contains a formation structure. The SRMR for this study was 0.065, indicating an acceptable model.

The reliability and validity analysis of the measurement model was employed to evaluate the factor loading between the index constructs, Cronbach’s Alpha, combination reliability (CR), average variation extract (AVE), and discriminant validity. The reliability of each item was mainly detected and analyzed using factor loading and Cronbach’s alpha. According to the indicators in previous literature, Hair et al. (2017) suggested that both the factor loading and Cronbach’s alpha values should be above 0.7. Hair et al. (2006) advised that the result of combination reliability should be greater than 0.7, and the value of AVE should be greater than 0.5. All the statistical analysis results are presented in Table 2.

Discriminant validity tests the degree of discrimination between different constructs. The square root of AVE should be greater than the correlation coefficients between different constructs (Chin, 1998), so that the constructs have sufficient discriminant validity. Table 3 shows the correlation coefficient matrix among the various constructs. The diagonal line is the square root value of AVE, and the other values are the correlation coefficients between different constructs, to test the discrimination degree of the measured variables between different constructs. According to the results, the square root values of AVE for each construct were greater than the correlation coefficient between constructs, indicating that the results of each construct had discriminant validity. Table 4 shows the heterotrait-monotrait (HTMT) ratio. Henseler et al. (2015) stated that a HTMT ratio > 0.90 indicates unfavorable discriminative validity. Gold et al. (2001) and Teo et al. (2008) also adopted the HTMT < 0.90 standards. Clark and Watson (1995) and Kline (2011) applied a stricter standard that required a HTMT ratio < 0.85. In this study, all HTMT ratios were < 0.85, indicating that the study results fulfill even the strict requirement.


TABLE 3. Analysis of discriminant validity.
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TABLE 4. Analysis of heterotrait–monotrait.
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Structural Model

This study used bootstrap resampling method to evaluate PLS results with a sampling method of 5,000 samples (Hair et al., 2017). The analysis results of the structural model are shown in Figure 2. According to the analysis results, the overall explanatory power was 57.9%, the R2 of subjective norms was 51.9% and the R2 of attitudes was 54.5%. Thus, this study is predicted to be a model with good explanatory power.


[image: image]

FIGURE 2. Structural model (*** significant at 0.05).


In terms of the results of the H1 to H4c hypothesis, the statistical results of H1, H3a, H3b, H3c, H4a, H4b, and H4c were all supported. The subjective norm (H1) had a positive and significant impact on employment intention (p < 0.05). In addition, family factors had a significant impact on H3a and H3c at p < 0.05. Finally, the local attraction has a positive impact on subjective norms, employment intentions, and employment attitudes. Therefore, H4a, H4b, and H4c were supported.

The path coefficients in the model were compared using PLS-SEM to compare the two sets of samples. The significance of the difference in path coefficients was assessed according to the steps taken by Hair et al. (2006). One by one, the path coefficients were compared and validated. P-values were used to determine the significance of differences in path coefficients. The route coefficients of groups divided by sex and major were compared. Gender and major are two elements that influence behavior, according to existing research (Potard et al., 2017; Morales et al., 2018; Lin et al., 2021b). As a result, the main classification factors in this study were gender and major. In terms of sex (Table 5), there is a significant difference in the p-value of the subject norm on employment and entrepreneurial intention between the two groups, among which the male (0.016) is less than the female (0.071). At the same time, there is also a significant difference in the p-value of local attraction on attitude, among which the male (0.106) is greater than the female (0.001).


TABLE 5. Results of sex difference.
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CONCLUSION


Discussion

First, there is a significant correlation between subjective norms and employment intention (H1), which is similar to previous literature (Hooft et al., 2004). China is a country with collectivistic norms, which allows people to consider the opinions of people around them to a greater extent when choosing a job or starting their own business. Young people’s education and employment are often realized through families, which shows that students rely on their parents and friends and listen to their opinions when looking for jobs or starting their own business. However, there is no significant positive influence between employment or entrepreneurship attitude and employment or entrepreneurship intention (H2), which is contrary to the research report of Zikic and Saks (2009). This may be due to the difficult employment of Chinese college students, who pay more attention to the traditional objective conditions of the job, such as salary increases and difficulty of promotion (Huang et al., 2012). Students also give priority to job positions recommended by teachers, or workplaces where they have already worked as interns, recommended by their university (e.g., campus recruitment).

In addition, family factors have a significant impact on employment and entrepreneurship attitudes, subjective norms, and employment and entrepreneurship intention (H3c, H3a, H3b). This result is consistent with the conclusions of previous studies (Jacobs et al., 2006; Oren et al., 2013). It is apparent that college students pay attention to the opinions of their parents, relatives, or important people when choosing jobs or carving a career, and their suggestions can indirectly change Students’ employment and entrepreneurship intentions. Traditionally, Chinese people value “filial piety,” “carrying on the family line,” and “raising children for old age,” resulting in particularly strong family attachments. As a result, young people are often reluctant to pursue or even explore different careers without parental approval or support. Whether intentionally or unintentionally, children can understand and be exposed to specific occupations and implicit expectations from their parents (Taylor et al., 2004). Rural students are also greatly influenced by family factors in their employment and entrepreneurship preparation, and they are more likely to listen to their parents’ opinions than their urban counterparts. Therefore, guidance from parents or relatives plays a vital role in college Students’ employment and entrepreneurship.

Third, the results of this study show that local attraction has a significant impact on subjective norms, employment and entrepreneurship intentions, and employment attitudes (H4a, H4b, H4c). Many individual needs affect Students’ motivation for employment and entrepreneurship, and employment areas can meet these needs to a certain extent (Meng et al., 2008). College Students’ families or people around them may think that good conditions in the county support students in finding a job or starting their own business in the local area. An attractive county can encourage college students to find jobs or start their businesses in the local area.

Finally, there is a significant relationship between gender and employment and entrepreneurship intention. Redmond and McGuinness (2020) studied that, in general, women’s job satisfaction is higher than men’s. On average, women were more satisfied than men, and the gap persisted even after accounting for various personal, work, and family characteristics. In this study, for men, county attractiveness has no significant effect on employment attitude, but for women, it has a significant effect, which may be because women pay more attention to the working environment and conditions. But in the family factors and employment intention of significant sexual relations, on the other hand, for women, family factors for employment no significant sex, and for men, the family factor has a significant effect on employment intention, we suspect this may be due to a new era of economic development for the younger generation of women no longer like the past struggle with family, Men, on the other hand, hold themselves to a standard of excellence as “family-oriented.”



Practical and Research Implications

This study explores the intentions of and influencing factors for college students to get a job or start their own business in local areas from the perspective of county education. College graduates are an important part of the talent needed for social development. The employment of college graduates in counties is not only related to the allocation of local talent resources but also plays an important role in the development of the county economy and the progress of cities.

From a theoretical perspective, family factors, employment and entrepreneurship attitudes, and subjective norms (Jacobs et al., 2006; Su et al., 2021) all have a significant impact on the employment and entrepreneurial inclinations of college students, proving that local attraction has a significant impact on the subjective norms of college Students’ employment and entrepreneurship. However, in past studies, only a few models have combined family factors and local attraction with the rational behavior theory, to study the employment and entrepreneurship of county college students. This study expanded these two new perspectives in rational behavior theory, developed a new framework for discussing county employment and entrepreneurship, and bridged a gap in the relevant literature. Although research paradigms and research models in the field of social psychology can be adopted as a reference, they are not enough to explain college graduates’ intentions to stay in a local county. While some scholars have paid attention to the employment flow of college graduates, most studies focus on the regional flow of college graduates nationwide from a national perspective, but lack focus on counties. This study takes independent colleges running at the county level as the research subject, and conducts a theoretical review and in-depth study on the employment of graduates in the county to further enrich the relevant theories and research results studies about graduates staying in colleges and universities.

Finally, Keller and Whiston (2008) argued that parents can greatly influence their children’s professional beliefs, values and goals. Parents’ influence on their children’s employment starts as early as the children’ admission to the school. In addition, we found in the process of research that, many parents hoped for their children to work or set up a business in the place where their families are located.



Limitations and Future Research

Based on the data of a local university in Zhejiang Province, this study investigates and analyses the intention of and influencing factors for college students to find a job or start their own business in local counties, through a questionnaire survey. Although some conclusions have been drawn, the study has the following limitations. First, owing to human, financial, and time constraints, the sample size was small. This study only focused on the undergraduates of one county university and did not study all counties in Zhejiang Province, which limited the sample representativeness and might have affected the research results to some extent. However, the results can be employed to analyze the influence of different countries on the attractiveness of college graduates in the future. Second, this study only analyses local attractions and family factors, which is not enough to affect college Students’ intention to find jobs or start their own businesses. Factors such as school education and social concepts can be added in future research to further understand the influence of different factors. Third, this study did not focus on Students’ majors. According to previous studies (Su and Wu, 2021; Su et al., 2021), students of different majors may have different opinions on employment and entrepreneurship. For example, Joshi and Kuhn (2011) found that students who were not majoring in information systems had less social support than those who majored in information systems. Finally, as mentioned above, the author himself is a student of management, so most of the research subjects are students of management and economics, and there are a large number of female students in these two major categories, which inevitably leads to the majority of female students. In addition, most of the engineering subjects were contacted by the author with the help of the tutor. Due to the above situation, most of the research objects in this study are girls and the proportion of majors is not balanced, which leads to some limitations in this study.
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Under the background of mass entrepreneurship and innovation, innovative entrepreneurship research is urgently needed for entrepreneurs. The aim was to explore the innovative entrepreneurship consciousness of new entrepreneurs. First, the regional competitive advantage theory is discussed. The research method of questionnaire survey is combined with statistical analysis to obtain relevant research data. Quantitative standards are used to measure the impact of regional advantages and policy support on entrepreneurs’ innovation and entrepreneurship. The policy content analysis and questionnaire survey are applied to discuss the impact of regional competitive advantage, educational psychology, innovation and entrepreneurship policy, and entrepreneurs’ innovation consciousness. Meantime, the policies related to entrepreneurs’ innovation and entrepreneurship are further explored. The results show that the proportions of young entrepreneurs suffering anxiety and depression are 29.4 and 27.5%, respectively, which are significantly higher than the national average. Besides, in the test, F=23.11, p<0.005, which indicates that all proposed hypotheses are valid. The results suggest that the overall mental health level of young new entrepreneurs is not high, and their consciousness of innovation and entrepreneurship needs to be strengthened. Under the wave of mass innovation and entrepreneurship, the research results can strengthen entrepreneurs’ innovative entrepreneurship consciousness and may have great theoretical and practical significance for improving and optimizing government innovation and entrepreneurship policies.

Keywords: regional competitive advantage, scientific and technological talents, new entrepreneur, consciousness of innovation and entrepreneurship, educational psychology


INTRODUCTION

The current international economic situation is unstable, and China, which is deeply integrated into globalization, is also facing great downward pressure. The employment difficulty of college students caused by the year-by-year enrollment expansion of colleges and universities has become increasingly prominent, and the development of the times needs innovative and entrepreneurial talents. In 2014, Premier Li Keqiang puts forward mass entrepreneurship and innovation, hoping to promote employment by entrepreneurship and create a new engine for economic transformation and upgrading (Qu, 2021). Governments at all levels take active actions to promote policy implementation and policy support, especially, the intensive introduction of relevant supporting policies after the national innovation and entrepreneurship strategy is proposed. For example, the inland underdeveloped Jiangxi Province has issued a series of entrepreneurship support policies and optimizes the innovation and entrepreneurship environment, thereby stimulating the entrepreneurial passion of the masses. As the main force of innovation and entrepreneurship, young entrepreneurs have attracted the attention of all social spheres. Under the background of mass entrepreneurship and innovation, the government pays more and more attention to enterprise innovation and entrepreneurship, and the support of relevant policies is also increasing. The Fifth Plenary Session of the Nineteenth Central Committee of the Communist Party of China firmly grasps the main social contradictions in China, further puts forward the three-step strategy of scientific and technological innovation, and points out the direction for accelerating the construction of an innovative country.

The study aims to give better play to the advantages of regional resources, strengthen entrepreneurs’ awareness of innovation and entrepreneurship, and establish an advantageous and leading position in the process of enterprise competition. The theory of regional competitive advantage is combined with the statistical analysis data from the Questionnaire Survey (QS) and the policy research on the innovation and entrepreneurship of scientific and technological entrepreneur talents. Consequently, solutions are put forward based on quantitative standards to measure the influence of regional competitive advantages and policy support on entrepreneurs’ innovative entrepreneurship, and the influence of regional competitive advantage, educational psychology, and innovation and entrepreneurship policy on entrepreneurs’ innovation consciousness is explored through policy content analysis, principal component analysis, and linear regression. Significantly, the regional competitive advantage theory is innovatively applied instead of the traditional absolute advantage theory or the comparative advantage theory, and QS is combined to explore the influencing factors of innovative entrepreneurship of new entrepreneurs and policy optimization.



REGIONAL COMPETITIVE ADVANTAGE THEORY AND INNOVATIVE ENTREPRENEURSHIP


Literature Review

Domestic and international scholars have studied the entrepreneurial characteristics of new entrepreneurs. Specifically, Ayodotun et al. (2020) investigated the entrepreneurial intention and entrepreneurial characteristics of young and middle-aged people in economic development. The statistical analysis results showed that formal university education was closely related to the cultivation of psychological education, innovation consciousness, and the entrepreneurial intention of young people. Pankaj et al. (2020) analyzed the entrepreneurial behavior characteristics of tribal livestock farmers in the Kolhan region of Jharkhand. The results showed that the utilization rate of information resources and the level of psychological self-confidence of entrepreneurs also had a great impact on the entrepreneurial behavior of new entrepreneurs. Elena et al. (2020) discovered from the regional study from Romania that entrepreneurs’ perceived self-efficacy and problem-solving psychological self-confidence have different effects on their entrepreneurial success. Wu et al. (2018) studied the strategies of cultivating students’ practical ability of innovation and entrepreneurship by investigating students majoring in computer science in Guangzhou local undergraduate colleges and proposes to deepen the reform of innovation and entrepreneurship education in colleges and universities from multiple aspects. Ma et al. (2020) also proposed that universities should promote the integration of entrepreneurship education and professional education, change the concept of innovation and entrepreneurship education, and promote the reform of higher education. In short, the above research results indicate that there are still some deficiencies in the training policies of colleges and universities for young people’s innovative consciousness, of which, the biggest deficiency is the lack of inculcation of innovative consciousness of new entrepreneurs. Meanwhile, many young entrepreneurs do not realize that regional competitive advantages have a great impact on innovative entrepreneurship. With weak innovative consciousness, entrepreneurs present low entrepreneurship differentiation and cannot fully utilize the regional resources, so they are less competitive with their counterparts.



From Absolute Advantage Theory to Comparative Advantage Theory

The traditional absolute advantage theory holds that if a country costs far less than other countries in specific product production, then it has the absolute advantage of that product, thus exporting that product. Each country has its favorable production conditions for specific products, and each country conducts international labor division according to its superior products and exchanges products.

The comparative advantage theory based on the theory of absolute advantage holds that it is very accidental that the two countries have the absolute advantage of different products. Each country does not have to produce products with absolute advantage but should concentrate on producing products with comparative advantages to export and import products with comparative disadvantages. This specialization can improve the productivity of labor.



Theory of Regional Competitive Advantage

Given the deficiency of comparative advantage theory, scholars creatively propose the theory of national competitive advantage based on the research of important trading economies for several years. The research suggests that in national and industrial competition, production factors are becoming less influential, while productivity has become the decisive factor, and productivity is determined by the competitive advantage. Although the theory of national competitive advantage is set at the national level, its analysis framework applies to regional and urban levels (Feng and Chen, 2020; Swazan and Das, 2021). Regional competitive advantage refers to the comprehensive competitiveness for regional product market share, which is determined by all schedulable resources within the region and regional difference factors, such as geographical environment, economic development, natural resources, and cultural environment in regional competition. The architecture of the impact of innovation and entrepreneurship policies on economic benefits is shown in Figure 1. The four indicators are the regional advantage, the institutional orientation, institutional efficiency, and consciousness of innovation and entrepreneurship, respectively. These indicators can also be subdivided into other factors. For example, regional advantages include natural geographical environment and cultural environment. Institutional orientation is divided into the national level and local government level. System efficiency includes system approval efficiency and system execution efficiency. The consciousness of innovation and entrepreneurship includes property rights consciousness, tax consciousness, and patent consciousness.

[image: Figure 1]

FIGURE 1. Four indicators of innovation and entrepreneurship policy affecting economic benefits.




Educational Psychology and Innovative Entrepreneurship

By integrating the guidance of educational psychology, innovation and entrepreneurship policy can improve the cultivation of innovation consciousness of new entrepreneurs. Educational psychology is the science to study the basic psychological laws, the psychological interaction between teachers and students, and the psychological phenomena in teaching and learning (Williams, 2021). Educational psychological analysis can obtain the mental health status of entrepreneurs to help them solve their mental health problems, cultivate their innovation consciousness, and help entrepreneurs develop innovative entrepreneurship utilizing local regional competitive advantages.

Innovative entrepreneurship is an entrepreneurial activity based on innovation, yet different from pure innovation or pure entrepreneurship. Innovation emphasizes pioneering and originality, while entrepreneurship emphasizes the behavior of obtaining benefits through practice. Therefore, in innovative entrepreneurship, innovation is the foundation of entrepreneurship, while entrepreneurship is the embodiment and extension of innovation (Deng et al., 2021; Duan et al., 2021). With the support of innovation and entrepreneurship policy, entrepreneurs can utilize the regional natural resources and geographical environment more conveniently, exert the regional competitive advantage, and carry out innovative entrepreneurship, thus improving regional economic development.



Model Construction and QS Design

According to the above analysis, the regional competitive advantage and the self-perceived efficacy of new entrepreneurs are closely related to innovative entrepreneurship. Self-perceived efficacy refers to an individual’s judgment of whether he can complete an activity at a particular level. In the regional competition, the greater the regional competitive advantage is, the more its attraction is to scientific and technological talents and new entrepreneurs, which can mobilize entrepreneurs’ innovation consciousness to start-up businesses, further developing local resources, form an industrial chain with comparative advantages, and accelerate economic development. The technology route map is shown in Figure 2. Figure 2 demonstrates that entrepreneurs’ self-perceived efficacy and educational psychology can interact with each other. The innovation of entrepreneurs, government innovation and entrepreneurship policies, and regional competitive advantages constitute the circular system of entrepreneurs’ innovation and entrepreneurship. These factors work together to influence the optimization of government innovation and entrepreneurship activities and policies.

[image: Figure 2]

FIGURE 2. Technology roadmap.


Based on the regional competitive theory, a research model is proposed, as shown in Figure 3. Figure 3 shows that there are four important factors of entrepreneurs’ entrepreneurial behaviors, which are regional competitive advantage theory, educational psychology perception, entrepreneurial spirit of entrepreneurs, and government policies related to entrepreneurship.

[image: Figure 3]

FIGURE 3. User intention research model.




Questionnaire Survey (QS) Development and Design

The questionnaire on entrepreneurs’ innovation and entrepreneurship awareness is designed to collect the experimental data. The pre-test questionnaire relies on previously validated measurements and uses the Likert scale. After Professor Roger’s review and referring to Professor Roger’s relevant opinions (Roger et al., 2020), the following measures are proposed: entrepreneur’s innovation and entrepreneurship cognition and government innovation and entrepreneurship policy. All measurement results were verified by factor analysis. The measurement of variables used refers to the scale established previously. Correct the test level through translation and interpretation before formal investigation. Revise and adjust the scale with reference to the opinions of experts with relevant research experience and the intelligent service system, to improve the accuracy of the language and concept of the scale. The questionnaire is designed as shown in Table 1.



TABLE 1. A QS of entrepreneurs’ innovation consciousness based on regional competitive advantage.
[image: Table1]

Concerning the validity and reliability of the QS, the QS is distributed among 160 entrepreneurs in Xi’an, including 102 men and 58 women, who all have started their own businesses. Of these, 55 of them have started their own business once, 70 of them have started their own business twice, and 35 have started their own business three times. Analysis of their understanding of regional competitive advantage theory and entrepreneurship policy is conducive to the optimization of policy research. For entrepreneurs with multiple start-up experiences, QSs are issued to collect their understanding of entrepreneurship policies in different entrepreneurship periods, and the correctness and validity of the results are tested through statistical analysis software. Cronbach coefficient is the most commonly in the reliability test. When the Cronbach coefficient is greater than 0.8, the scale has good reliability, and when the Cronbach coefficient is greater than 0.9, the scale has very ideal reliability. Thus, the Cronbach coefficient is used to study the reliability of the QS here. The results show that the value of Cronbach’s α coefficient is greater than 0.8, and the value of the Kaiser-Meyer-Olkin (KMO) is greater than 0.8, thus proving that the designed QS is reasonable and valid and can be distributed on a large scale. From September to December in 2020, a total of 300 QSs are distributed among new entrepreneurs in Shaanxi Province, 255 are recovered, and 241 are effective, with an effective rate of 80.3%. Significantly, Cronbach’s α coefficient can test the reliability of the questionnaire. The larger the Cronbach coefficient, the higher the internal consistency of the QS. If the Cronbach coefficient is less than 0.65, the reliability of the QS is low. If Cronbach’s α coefficient is greater than 0.65 and less than 0.7, the QS is acceptable. If the Cronbach’s α coefficient is greater than 0.8, the reliability of the QS is very high. Thus, the designed QS has high reliability (Norsa’adah et al., 2020).




RESULTS ANALYSIS


Analysis of QS Results

The results of the QS are shown in Figure 4. Figure 4 suggests that the peak of the concentration curve is located in the center, that is, the position of the mean, and the curve at the mean is the highest. The symmetry curve takes the mean as the center and gradually decreases evenly to both sides, and the area under the curve has a certain distribution law, so the image data conform to the data of normal distribution. Figure 4 shows that the sample data conform to the normal analysis, and the number of samples is sufficient, which can be used for the establishment and fitting analysis of the structural equation model. The QS results indicate that the proportion of male respondents is high. Additionally, the respondents’ overall understanding of entrepreneurship policy and regional competitive advantage theory is not high, and they have not made full use of self-perceived efficacy and entrepreneurial advantage during entrepreneurship. Overall, however, the sample is representative. The reliability and validity of the data prove that the QS is feasible, meets the premise of structural equation model validation, and measures up to the standards of data analysis and empirical test.

[image: Figure 4]

FIGURE 4. QS analysis results: (A) shows the degree of understanding of entrepreneurial training, (B) S illustrates the degree of understanding of entrepreneurial policies, (C) indicates the understanding of regional advantages, and (D) reveals the self-efficacy of entrepreneurs.




Reliability and Validity of the QS

The reliability of each measurement item in the QS is tested. Cronbach’s α coefficient and the signal value of the reliability test are shown in Figure 5.

[image: Figure 5]

FIGURE 5. Reliability test results of the QS.


Figure 5 implies that the designed QS is more reasonable and reliable, which meets the reliability test standard. Cronbach’s α coefficient of the QS is 0.922, and Sig (Significance indicator) is 0.000. The test results show that the internal consistency, reliability, and repeatability of the internal measurement items are good, and the QS is reliable.

KMO test statistics can verify whether the samples, and QS can be verified through factor analysis. The KMO values of each variable in the QS and the statistical results of the Bartlett sphere test are shown in Figure 6.

[image: Figure 6]

FIGURE 6. Kaiser-Meyer-Olkin test of the QS.


Figure 6 illustrates that the KMO values of perceived ease of use, perceived usefulness, self-efficacy, and perceived external control are 0.748, 0.730, 0.725, and 0.744, respectively. Meanwhile, the chi-square of perceived ease of use, chi-square of perceived usefulness, chi-square of self-efficacy, and chi-square of perceived external control are 536.213, 462.512, 289.112, and 483.112, respectively. The KMO test values of all variables in the QS are greater than 0.7, all Sig values are 0, and the chi-square values of the spherical test are greater than 200. This shows that the variables in the QS are suitable for factor analysis (Lu et al., 2020). The analysis results of the whole QS indicate that the QS has passed the reliability and validity test, and the overall effect meets the expectations.



QS Results of the Mental Health of New Entrepreneurs

The QS results suggest that the mental health status of young entrepreneurs is not optimistic. Due to the professional characteristics and competitive environment, young entrepreneurs’ pressure mainly comes from work and social responsibilities, and their mental health problems are serious (Wang, 2020). The QS results of entrepreneurs’ mental health are illustrated in Figure 7.
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FIGURE 7. Analysis of mental health of young entrepreneurs.


Figure 7 implies that 29.4% of the surveyed new entrepreneurs have felt anxiety, 27.5% of the respondents have felt depression, and only 43.1% of the subjects have not felt anxiety or depression. Thus, the solutions are to carry out mental health education for new entrepreneurs using the psychological education theory, solve their mental health problems of entrepreneurs, and cultivate their consciousness of scientific and technological innovation with innovation and entrepreneurship policies.




DISCUSSION AND SUGGESTIONS

Based on the above analysis, following points can be summarized. To make entrepreneurship and innovation popular and fruitful, rather than a flash in the pan, the reform should be further deepened and institutional barriers should be broken to liberate and lead the innovation and entrepreneurship wave. Meanwhile, innovation and entrepreneurship education should be strengthened, resources and policies should be integrated and implemented. Su et al. (2021) investigated the influencing factors of Chinese college students’ entrepreneurial intention, used the perspective theory of planned behavior combined with perceived university support to expand the framework theory of planned behavior, and explained the impact of this support on students’ entrepreneurial intention. The results showed that perceived university support significantly affected students’ attitude toward entrepreneurship, which showed that universities played a key role in cultivating students’ entrepreneurship. Further, the institutions and mechanisms should be restructured to encourage innovation and development. At the same time, the reform of the administrative system should be deepened to abolish and decentralize the administrative examination and approval items, clean up the so-called non-administrative licensing, promote the negative list system of market access, and lighten the burden of market subjects. Intellectual property rights will be protected under the law, as well as other legal property rights. A new economic engine should be built based on the promotion of scientific and technological innovation through institutional reformation. Liu et al. (2021) studied the cultivation of college students’ professional innovation ability through the college students’ innovation and entrepreneurship training program. Taking the college students’ innovation and entrepreneurship training program as an example, combined with the author’s own participation experience, they discussed the impact of the college students’ innovation and entrepreneurship competition on the cultivation of college students’ professional innovation ability. The emerging industries should be further developed, and middle and high-end industrial restructuration should be promoted. Most importantly, innovation projects should be implemented, such as special projects or government procurement for the start-up enterprises to stimulate the start-up enterprises to enter the market. For key entrepreneurial groups, such as overseas returnees and college graduates, self-employment support projects can be set up funded by the national or local governments. In terms of supporting youth entrepreneurship, international experiences can be learned to set up a special youth entrepreneurship plan, coordinate various departments, and form a policy joint force to support innovative entrepreneurship. The main contribution is to learn from international experience to support the implementation of youth entrepreneurship policy, analyze entrepreneurship policy by using regional competitive advantage theory, set up special youth entrepreneurship plan, and coordinate various departments, which can form a policy joint force to support innovation and entrepreneurship.

Moreover, various forms of innovation and entrepreneurship curriculums should be brought into higher education. Colleges and universities should improve the entrepreneurship methods for college students, encourage students to learn through enterprise practice, and ensure the combination of entrepreneurship curriculum and practice (Duan et al., 2021; Li et al., 2021). Colleges and universities should develop entrepreneurship training through cooperation with training institutions, build the entrepreneurship incubation base, further improve the entrepreneurship training service system, and provide targeted training and entrepreneurship services for college students. Locally, the college students’ entrepreneurship guidance plan should be implemented according to the actual situation, and the national strategy to promote the Internet + comprehensive development should be formulated, thereby supporting the innovative entrepreneurship of college students. Significantly, strategies and guidelines should be formulated from top to bottom to promote the healthy development of the Internet + and the integration of the Internet and the traditional industries in various forms, such as Internet + finance, Internet + transportation, and Internet + medical in terms of technology, standards, and policies.

Further, traditional industries should be transformed through process innovation, led by product innovation, and based on mechanism research to improve the international market competitiveness (Jena, 2020). Firstly, backward technologies and excess capacity should be eliminated and digested timely, while the merger and reorganization of overcapacity and high-pollution industries should be accelerated. Meanwhile, the overcapacity industries should promote equivalent capacity replacement with new technologies, and new capacity should be strictly controlled. Secondly, advanced technologies in traditional industries should be fully utilized to develop high-end manufacturing and strategic emerging industries. Besides, more efforts should be exerted on research and development of advanced materials, product innovation, and new models, and basic research should be reinforced to improve the international market competitiveness. Thirdly, fiscal and tax reform should be implemented, new measures should be launched to support Small and Medium-sized Enterprises, financial reform should be deepened, and the marketization of interest rates and exchange rates should be promoted (Liu and Hong, 2019). Especially, the development of small and medium-sized financial institutions, such as private banks, should be accelerated, and specifically, the capital market should be expanded, price reform should be promoted, government pricing should be minimized, while price liberalization should be maximized. At the same time, the government’s role should be fully exerted in the construction of a soft environment and market supervision to create an international, market-oriented, and legal environment for entrepreneurship and innovation and provide high-quality and efficient public services for all market players.

Lastly, financial support and credit policies should be fully implemented in mass entrepreneurship to guide financial resources to public goods and services, promote the innovation of financial products and services, expand the scale of direct financing, and build diversified financing channels for public goods and services (Peng et al., 2020). First, in the field of science and technology, financial institutions should be guided to increase credit investment in science and technology enterprises, especially, science and technology MSE, deepen the combination of science and technology and finance, strengthen policy coordination in science and technology, finance, and taxation, and finance, and jointly promote the development of science and technology finance (Galindo-Martín et al., 2020). Second, the development of Internet finance should be standardized and regulated to prevent and resolve financial risks. Meanwhile, it is necessary to further improve and perfect the financial services in the fields of education and culture, explore suitable mortgage and pledge methods, develop education and cultural consumer credit products, provide more convenient payment and settlement services, and improve the convenience of trade investment and financing in education and cultural industries (Mok et al., 2020).



CONCLUSION

Here, the QS data are comprehensively used and deeply mined. As a result, patterns contained in the data are discovered to verify the role of regional competitive advantages for the innovative entrepreneurship of new entrepreneurs. The results show that the regional competitive advantages have a great influence on the innovative entrepreneurship of new entrepreneurs, but the mental health level of the new entrepreneurs is generally low: 29.4% of the surveyed entrepreneurs have felt anxiety, and 27.5% of the respondents have felt depression. This demonstrates that the psychological quality of scientific and technological entrepreneur talents is generally weak, and their consciousness of innovation is insufficient, so they cannot make good use of the theory of regional competitive advantage to solve the problem of innovative entrepreneurship. Here are the deficiencies. The QS only statistically analyzed the data of just over 160 new entrepreneurs in Xi’an City, so the research scale is relatively small, and in the subsequent research, the sample scale will be further enlarged.
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This study aims to investigate the effects of students’ learning motivation and learning performance in a digital game-based learning setting and the structure of competition. This study uses Social Cognitive Theory, which emphasizes the bidirectional effects between personal factors, environmental factors, and behavior. We use the emotional state as the personal factor, social support as the environmental factor, learning performance as behavior. We also use self-efficacy and learning motivation as the mediating factors in the model. Data samples were collected from approximately 600 students in junior high schools in Taiwan. The students learned via either application or conventional lectures in three groups. The Control Group (CG) learned the course through a conventional learning approach. The Experimental group 1 (EG1) learned by a digital game, while Experimental Group 2 (EG2) learned through the digital game in combination with a structure that involved competing and entrepreneurship with classmates. The result of this research shows that the emotional state negatively affects learning motivation and self-efficacy, that self-efficacy will positively affect learning motivation, social support will positively affect self-efficacy, and self-efficacy and learning motivation will both positively affect learning performance. In addition, this research certifies previous works that entrepreneurs prefer to be more aggressive in competitions, have a high demand for accomplishment motivation, and are more likely to facilitate competitive over non-competitive environments.

Keywords: social cognitive theory, digital game-based learning, self-efficacy, competitive, entrepreneurship


INTRODUCTION

Due to the rapid development of technology in the world, the Ministry of Education in Taiwan has developed new educational policies. In the “Curriculum Guidelines of 12-Year Basic Education” released by the Ministry of Education in 2014, the number of courses in the field of information technology was increased to cultivate students’ information literacy, information competitiveness, and their capability in terms of problem solving. However, in the past the main research subjects in Taiwan were examination subjects such as mathematics, English, and science. Few researchers have examined information technology courses. We wish to find the effect on students’ information literacy, competitiveness and provide educators in the field of computer science for reference through our research.

With the advance of science and technology, the teaching methods become diverse. Previous studies have researched the effect of students’ learning behavior in digital game-based learning environments worldwide (Lin et al., 2018; Chen, 2019; Lin et al., 2019; Wang et al., 2020). However, few studies in Taiwan have made the exploration on junior high school students’ learning environment and its relationship with learning motivation and performance in a digital game-based learning environment. To address this issue, this research develops a research model that explores personal, environmental, and behavior based on Social Cognition Theory (Bandura, 1989) with self-efficacy as the mediating factor.

To reduce the boredom of learning, teachers tend to integrate digital game-based learning into their curriculum. Over the past few years, digital games have been applied in a lot of subjects, such as mathematics (Hung et al., 2014), and science (Chen, 2019). Studies have shown that implementing digital game-based learning would increase students’ self-efficacy, learning motivation, and learning performance (Hung et al., 2014). Cagiltay et al. (2015) also showed that students’ learning performance would increase while integrating competition into digital game-based learning, yet studies in Taiwan rarely experiment with the conditions of competition in their research.

Many scholars outline that passion is “at the heart” of entrepreneurship (Baum, 2017; Obschonka et al., 2019). Entrepreneurial thinking needs a forceful passion that impacts personal agency, proactivity, creativity, risk-taking, aspiration, resilience, and persistence (Shen et al., 2021). In addition, entrepreneurial passion acts as an important factor in social interactions, especially for entrepreneurs who show passion and are aware of more success by investors, clients, and employees (Cardon and Kirk, 2015; Baum, 2017). Since entrepreneurial thinking is becoming more and more important for the success of organizations or enterprises, entrepreneurial passion is viewed as a critical factor for organizational behavior studies. To gain competitive advantages and ensure business survival in response to the external environment, innovation behaviors and their relation to entrepreneurship have received attention from scholars (Wu et al., 2019; Wei et al., 2020). In recent years, entrepreneurship education has become a major event in Higher Education Institutions around the world (Yueh et al., 2020). This education both increases students’ entrepreneurial skills and causes students to understand their personal characteristics and innovation behaviors as contributing to the efficacy of collaboration in an organization (Wu and Chen, 2019).

Based on the research motivation above, this study proposed two purposes below:

•To explore the effect of personal, environmental factors and learning motivations on students’ learning performance based on Social Cognitive Theory (SCT).

•To explore the effect of combining digital game-based learning and a competitive environment on students’ learning achievements and entrepreneurial thinking.



LITERATURE REVIEW


Social Cognitive Theory

Before SCT, people considered that human behavior is affected by either personal or environmental factors, such as Behaviorism (Baum, 2017) or Dynamic Psychology (Woodworth, 1918). SCT was proposed by Bandura (1989). He believed a person’s abilities could be physically and psychologically different from each other due to their growth environment and social practice. SCT emphasized the bidirectional influence between personal, environmental factors, and behavior (Figure 1).
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FIGURE 1. Social cognitive theory.


The relationship between personal factors and behavior means belief, thought, emotion, and action affect each other. According to this theory, the expectation of the future, a belief in one’s own abilities, goals, and intentions all lead to one’s behavior. What one thinks, feels, and believes will affect behavior. On the contrary, the perceptual system would be changed due to their behavioral experience. One’s expectation, belief, emotional orientation, and cognitive ability develop or adjust due to social influences. People also react differently to the social environment due to their physiological characteristics. For example, age, body shape, race, gender, and physical attractiveness could all cause great differences in people’s language and behavior. Likewise, a person’s different social reactions depend on their social role or status. In daily life, behavior will change environmental conditions, which in turn will change due to the conditions it creates. The environment is not necessarily a fixed entity that affects individuals. Most of the impacts in the environment must be triggered by appropriate behaviors to be effective. Unless the student participates in the course, the lecturer will not affect the student; parents usually do not praise their children unless they do something worthy of praise. Therefore, the potential environment’s impact on individuals must be transformed into actual impacts, which depend on their behavior (Bandura, 1989).

Self-efficacy is another important aspect of SCT. It was proposed by Albert Bandura in 1977. It refers to the degree of belief that people can successfully perform the behaviors required to produce results based on past experience or self-assessment. Their strength of beliefs will affect their reactions to problems or the situations they encounter. Therefore, self-efficacy will change people’s choices of behavior (Dissanayake et al., 2019).

Bandura (1977) indicated that there were four sources of self-efficacy, performance accomplishments, vicarious experience, verbal persuasion, and physiological/emotional state. Performance accomplishments are based on one’s past experience. Successful experience will increase one’s self-efficacy, while the failed experience will reduce their self-efficacy. Vicarious experience is self-inference after comparing with others. Verbal persuasion is used when we trying to change one’s behavior. People rely partly on their emotional or physical state to determine the degree of their anxiety and stress. Compared with nervous and anxious people, people who are not affected by their emotional or physiological state are more likely to be successful (Lin and Tsai, 2018).

Social Cognitive Theory has been applied in different subjects, such as health (Lin and Chang, 2018), jobs (Sheu et al., 2017), and education (Lin et al., 2018). Burnett et al. (2016) investigated students’ perceptions of cheating by applying SCT. They found that students chose to cheat because of the enrollment of graduate school or peer pressure. Wang et al. (2017) investigated the relationship between self-efficacy, social support, self-regulated learning, and learning motivation in a competitive environment. They discovered that all the factors would positively affect each other, except social support.



Learning Motivation

Learning motivation refers to the motivation that triggers or maintains the learning behavior of students. It is the direct cause of learning. Through learning motivation, you can understand whether students want to learn, what they like to learn, and how hard they are willing to work for learning. Learning motivation is usually defined as intrinsic motivation and extrinsic motivation (Ryan and Deci, 2000).

Intrinsic motivation is inner satisfaction after completing a learning activity. When a person is intrinsically motivated, they join the learning activity because it is fun or a challenge, not because of pressure or the award. On the contrary, extrinsic motivation means students are motivated to learn because of external factors, such as students working hard to avoid punishment from their parents. Studies have shown the importance of learning motivation due to its effect on students’ learning performance (Liu et al., 2018).



Digital Game-Based Learning

Digital game-based learning refers to learning by solving problems or accomplishing tasks through computers, mobile phones, or tablets. There are several elements in digital game-based learning, such as fun, play, goals, competition, and problem-solving (Sandberg et al., 2014). Studies have investigated digital game-based learning in different subjects, such as English (Yang and Chen, 2020), Maths (Hung et al., 2014; Deng et al., 2020), Sciences (Chen, 2019), and STEAM (Chen and Huang, 2020). The results indicate that digital game-based learning has gradually become a trend and that digital game-based learning could improve students’ learning motivation (Su, 2016; Lin et al., 2018), learning performance (Lin et al., 2018), reduce their cognitive load (Su, 2016; Chen and Huang, 2020), and anxiety (Su, 2016).



Entrepreneurship and Competition

When two or more individuals struggle for an unachievable goal (status, recognition, prizes, etc.), there will be competition. Competition is the main factor in education. To promote the achievements of the next generation, a national education system encourages competitiveness among students through scholarships. In the past, scholars believed that competition would only have a negative impact on students. However, in recent research, it has been found that the impact of competition depends on students’ ability to act. Compared to students with low ability to act, students with high ability will grow up in competition and willing to take risks. These students are more likely to have flexibility, adaptability, and creativity in the future (Eisenberg and Thompson, 2011). Johnson and Johnson (2009) suggest that competition with clear, fair rules and procedures will help students improve their learning achievements. Studies have incorporated competition into research as a factor of discussion to stimulate students’ potential (Lim and Oliver, 2015) or maintain their confidence (Vogl and Preckel, 2014).

Studies have also integrated competition into game-based learning. There are several ways of implementing competition, for example, learners compete with themselves, the system, or other learners (Chen et al., 2019). Learners might improve their learning motivation, attention, effort, and excitement, etc. (Cagiltay et al., 2015). Some researchers believe that when learners see the scores of other competitors, they lose their learning motivation, or they only focus on winning against the others without actually learning (ter Vrugte et al., 2015).

According to research by Schumpeter (1934) and Kirzner (1973), entrepreneurship highly impacts competition and human behavior. They realized that there was little existing research about entrepreneurs and the psychological situations involved in a competitive environment. After that, Rauch and Frese (2007) investigated the personality characteristics of entrepreneurs and matched their specific issues through expert interviews. Niederle (2017) pointed out that behavioral economists face career choices and individual competitiveness. It means an individuals’ general tendency turns towards competitive over non-competitive situations. Meanwhile, some scholars also extended the investigation to more competitive educational and occupational environments (e.g., Almås et al., 2016; Buser et al., 2017; Reuben et al., 2017). Therefore, this research integrated perspectives of entrepreneurship and SCT to propose the research model and hypotheses development in the following section.




MATERIALS AND METHODS


Hypotheses Development

Based on the literature review, this study selected three factors under SCT. We take social support as the factor of environment because junior high students were more likely influenced by their peers than their teachers or their parents, emotional state as the personal factor, and learning performance as the behavior factor. We even wanted to verify the effect between self-efficacy, learning motivation, and learning performance. The hypothesized relationships between SCT, self-efficacy, learning motivation, and learning performance are described and explained below.


Emotional State and Learning Motivation

Emotional state means the state of arousal characterized by alteration of feeling tone and by physiologic behavioral changes. Students tend to have higher learning motivation when they enjoy learning. On the other hand, when students feel nervous, depressed, or under pressure, they may have lower learning motivation. Arguedas et al. (2016) found that if students understand their emotions in learning, students’ learning motivation can be enhanced through emotions with the guidance of a specific strategy. Studies have shown that stress is negatively correlated with learning motivation, which means the greater the pressure, the lower their learning motivation (Johnsen et al., 2017). Some studies have also shown that anxiety and depression negatively affect students’ learning motivation (Su, 2016; Kunanitthaworn et al., 2018). Özhan and Kocadere (2020) discovered that if students enjoyed the class and paid attention, they would have higher learning motivation. Therefore, a hypothesis was developed:


H1: Emotional state is negatively related to learning motivation.
 



Self-Efficacy and the Factors Under SCT

Self-efficacy was proposed by Bandura (1977). It refers to students’ belief in their capacity to execute the behaviors necessary to produce specific performance attainments. An emotional state is one of the sources of self-efficacy. People with different emotional states have different self-efficacy. Students with negative emotions tend to have lower self-efficacy (García-Pérez et al., 2020). Hong et al. (2019a) discovered that if cognitive anxiety negatively affects self-efficacy, students’ belief in their ability would decrease when they felt anxious during their learning process. Pumptow and Brahm (2021) found that enjoyment positively affects self-efficacy, while anxiety negatively affects self-efficacy.

Liu and Hung (2016) found that students in the Republic of Columbia with higher social support have more self-efficacy. When people receive support from their peers, family, or teacher, they have higher self-efficacy and more confidence in their ability (Lent et al., 2016). The same results were found in Lent et al. (2017) and Sheu et al. (2017).

Some studies have shown that self-efficacy is positively related to learning performance. Joo et al. (2015) found that self-efficacy is positively associated with learning performance in research on online learning in Korea. In the research of GPS sensor-based mobile learning for English, Sun et al. (2015) found that students who have better English learning performance have higher self-efficacy. The results were also found in the research with different subjects, such as Mathematics (Tian et al., 2018) and Science (Uçar and Sungur, 2017). Therefore, three more hypotheses were developed:


H2: Emotional state is negatively related to self-efficacy.

H5: Social support is positively related to self-efficacy.

H7: Self-efficacy is positively related to learning performance.
 



Social Support and the Factors Under SCT

Emotional state plays an important role in learning and this study focuses on students’ stress, anxiety, and nervousness when in class. Studies have shown that positive factors were related to environmental support and that students that experience positive effects were more likely to gain support from their peers, family, or teachers (Liu and Hung, 2016; Lent et al., 2017). On the other hand, students who experience negative effects tend to have less support from the people around them (Franco et al., 2019).

Environmental support is defined as the support students receive from their peers, family, and teachers. This study focuses mostly on social support, which is the support they received from their peers. Students with more support were more likely to have better learning performance. King and Ganotice (2014) suggest that we could improve students’ learning performance by improving their social support. Oranye et al. (2017) both found that students with higher social support would have better learning performance. Therefore, to examine the effects between emotional state, social support, and learning performance, two hypotheses are developed:


H3: Emotional state is negatively related to social support.

H8: Social support is positively related to learning performance.
 



Self-Efficacy and Learning Motivation

Learning motivation was defined as an established pattern of pursuing goals, beliefs, and emotions (Ford, 1992). Previous research has indicated that self-efficacy has a significant positive effect on learning motivation (Tian et al., 2018; Pumptow and Brahm, 2021). Phan (2016) divided the learning process into six time periods, and it found that self-efficacy in the middle stage affects learning motivation in the later stage. Wang et al. (2017) found that self-efficacy significantly affects learning motivation in a CSCL environment with coopetition design. Dissanayake et al. (2019) found that self-efficacy would positively affect learning motivation in both competitive and non-competitive environments. Zhao and Huang (2020) found that students with high self-efficacy have high learning motivations. Zhan et al. (2021) found that self-efficacy and intrinsic motivation had a highly positive relationship, and discovered that self-efficacy and learning motivation could positively affect learning strategy. Therefore, another hypothesis was developed:


H4: Self-efficacy is positively related to learning motivation.
 



Learning Motivation and Learning Performance

Motivation is important in students’ learning. Studies have shown that learning motivation is positively related to learning performance. Students with higher learning motivation have higher learning performance (Su, 2016; Tian et al., 2018; Zhao and Huang, 2020). Tokan and Imakulata (2019) examined the influence of intrinsic motivation and extrinsic motivation on students’ learning behavior and learning performance in learning biology. They found that intrinsic motivation directly affected students’ learning behavior and learning performance. Zhao and Huang (2020) found that learning motivation and learning performance had a highly positive relationship. Therefore, another hypothesis is proposed:


H6: Learning motivation is positively related to learning performance.
 

A research model composed of all the hypotheses is shown in Figure 2.

[image: Figure 2]

FIGURE 2. Research model.





Hypothesis Testing Method

We used structural equation modeling (SEM) to test our research model (Figure 2). To ensure the study had good reliability and validity, preliminary tests, which involved checking the unidimensionality of the five parts of the construct (Emotional state, Social support, Self-efficacy, Learning motivation, Learning performance), were taken.



Settings and Participants

Data were collected among junior high school students in Taichung, Taiwan. There were approximately 600 students. All the participants learned the basic concept of binary conversion. The experimental procedure was conducted for 50 min (Figure 3). External validity refers to the appropriateness of the dynamic relationship between the various variables in the research if it is taken by different populations, experimental conditions, or specific experimental period. To improve the external validity of the research, we took larger populations and random sampling. Therefore, this research collected approximately 600 students and also adopted random sampling for three different groups. The students learned via either application or conventional lectures in three groups. The control group (CG) learned the course through a conventional learning approach, which means the instructor would only use a textbook or PowerPoint to teach the course. Experimental Group 1 (EG1) could only learn by a digital game, while Experimental Group 2 (EG2) learned through a digital game, with the added structure of competing with classmates.

[image: Figure 3]

FIGURE 3. Experiment procedure.


All of the students took a knowledge exam before and after the experiment and the questionnaire was conducted post-test. The interview was conducted after the experiment with students in EG1 and EG2. The learning activities for the experimental procedure are shown in Figures 4–6.

[image: Figure 4]

FIGURE 4. Learning activities for CG.
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FIGURE 5. Learning activities for EG1.


[image: Figure 6]

FIGURE 6. Learning activities for EG2.




Measurement Instrument

The hypotheses were tested using quantitative research. We designed a list of questions correlated with the factors in our model (see Appendix 1). The first part consists of emotional state (ES) adapted from Usher and Pajares (2009), social support (SS) adapted from Cohen et al. (1985), self-efficacy (SE) adapted from the Motivated Strategies for Learning Questionnaire (MSLQ; Pintrich et al., 1991), learning motivation (LM) adapted from Glynn et al. (2011), and learning performance (LP) adapted from Li (2012). All of the items in the questionnaire were on a 5-point Likert scale. The second part consists of the personal particulars of respondents, such as gender, and their class.

A learning performance test, which examined the students’ binary conversion knowledge, was used for both the pre-test and the post-test. The test consisted of 10 questions, each worth 10 points. Two teachers developed the test for this study, and each teacher taught computer science in junior high school for 2 years. The questions of pre-test and post-test are different, but the difficulty was equivalent.

The interview was conducted by adopting Fidan and Tuncel (2019) to collect experimental group students’ perceptions and opinions of using the application to learn based on the following questions:

1. Do you think this method of using an application to learn binary conversion is fun? Why?

2. Do you think this method of using an application to learn binary conversion is more effective? Why?

3. Do you think this method of using an application to learn binary conversion could make learning computer science more interesting? Why?

4. Do you think this method of using an application to learn binary conversion could make you more confident in learning computer science? Why?




RESULTS


Student Demographics

An overview of respondents is shown below in Supplementary Table 1. There were a total of 582 students and 510 valid samples. There were 48 invalid samples in EG1. The reason for this could be because most participants were in the ninth grade and had just finished their big exam for university, meaning they did not have the patience to finish the questionnaire. According to Hair et al. (1998), the respondent of the questionnaire should exceed five times the questions, and the number of valid samples should exceed 100. The number of questionnaires in this study was 22, meaning the minimum required samples was 110. The valid samples achieved the recommendation level outlined by Hair et al. (1998).



The Measurement Model

The measurement model in SEM was evaluated in terms of reliability, convergence validity, discriminative validity, and model fit.


Reliability

This study used Cronbach’s α to determine the reliability of the construct and the value is shown below (Supplementary Table 2). The value of Cronbach’s α should be above 0.7 to show the reliability of the construct. Results showed that the Cronbach’s α of all constructs exceeded the criterion of recommended reliability suggested by Fornell and Larcker (1981), which means all the constructs have good reliability.



Convergence Validity

Convergence validity is used to test whether items in the same dimension can be constructed to represent most of their constructs, and eventually converge in the same dimension. We used the most commonly used factor loadings, composite reliability (CR), and average variance extracted (AVE) to test convergence validity. The value of all the items is shown below in Supplementary Table 3.

According to the suggestion of Fornell and Larcker (1981), the value of factor loadings should exceed 0.5 to show the sufficiency of representing the construct. The results showed that SS2 for social support, SE4 for self-efficacy received lower factor loadings than the suggested factor loadings value of 0.5 and were therefore eliminated. Based on the suggestion of Fornell and Larcker (1981), the value of CR should be above 0.6 to show great internal consistency in the construct. As shown in Supplementary Table 3, the CR of all the constructs was above 0.8, indicating all constructs had good internal consistency. The AVE should be above 0.5 based on the recommendation of Fornell and Larcker (1981). The AVE of all the constructs was above 0.5 in this study, as shown in Supplementary Table 3, which showed great convergence validity of the constructs.



Discriminative Validity

Discriminative validity is used to test the correlation between constructs to discriminate measures in dissimilar constructs. The value of the square roots of AVE and the inter-correlation are shown below (Supplementary Table 4). The inter-correlation value should be below the square roots of AVE and should not be above 0.85 based on the suggestion of Hair et al. (1998). Results showed that the inter-correlation of every construct met the suggestion, which indicates the good discriminative validity of the constructs.



Model Fit

Model fit is assessed using absolute fit indices, incremental fit indices, and parsimonious fit indices. There were a total of 12 index for examining the model. The value of all the index are shown below in Supplementary Table 5. Results showed that all the values of every index met the recommendation.




The Structural Model

We used structural model assessment to test the theoretical hypotheses we proposed, which included the relationship between emotional state, social support, self-efficacy, learning motivation, and learning performance (Figures 2, 7). We used the coefficient of determination (R2), path coefficients (β), and critical ratio (C.R.) to determine how well the data supported the relationship of the hypotheses. The results are shown in Figure 4, the structural path coefficients are shown in Supplementary Table 6, and the hypotheses justification is shown in Supplementary Table 7. The results in Supplementary Table 7 indicate that the pathways have significant causalities from Emotional state to Learning motivation (β = −0.370, C.R. = −8.692, p < 0.001; H1), Emotional state to Self-efficacy (β = −0.218, C.R. = −4.455, p < 0.001; H2), Self-efficacy to Learning motivation (β = 0.412, C.R. = 9.088, p < 0.001; H7), Social support to Self-efficacy (β = 0.154, C.R. = 3.009, p = 0.003 < 0.01; H3), Learning motivation to Learning performance (β = 0.321, C.R. = 8.662, p < 0.001; H8), Self-efficacy to Learning performance (β = 0.661, C.R. = 13.347, p < 0.001; H4). However, Emotional state to Social support (β = −0.077, C.R. = −1.501, p = 0.133; H5), Social support to Learning performance (β = 0.021, C.R. = 0.666, p = 0.506; H6) are not supported.

[image: Figure 7]

FIGURE 7. Model results. **p < 0.01; ***p < 0.001.




Group Comparison

Students were divided into three groups, CG, EG1, and EG2. In order to compare the results between different teaching methods, we tested the structural model for these three groups and the results are shown in Figures 8–10. The difference in EG1 is that H5 (Emotional state to Social support) is supported and H3 (Social support to Self-efficacy) is not supported. The reason for H5 might be because students in EG1 were mostly in ninth grade and have a better relationship with their peers. They tend to share the excitement they acquired during learning with their friends compared to the other two groups. The reason for H3 might be that self-efficacy for students in EG1 might come from learning through a tablet or a cellphone but not their friends. Or it might be the emotional state caused by the curiosity of using a tablet or a cellphone, not by the assistance they received from their friends.

[image: Figure 8]

FIGURE 8. Model result for CG. *p < 0.05; ***p < 0.001.


[image: Figure 9]

FIGURE 9. Model result for EG1. *p < 0.05; **p < 0.01; ***p < 0.001.


[image: Figure 10]

FIGURE 10. Model result for EG2. *p < 0.05; **p < 0.01; ***p < 0.001.


The results of CG and EG2 are the same as the structural model of all the students. The H5 (Emotional state to Social support) and H6 (Social support to Learning Performance) are not supported in CG and EG2. In the EG1 result, if the H5 (Emotional state to Social support) is supported then we can assume that game-based learning may have been a useful learning style for learners. However, as this research was designed with entrepreneurship and competition in mind, as indicated by EG2, then we can observe that entrepreneurship and individual competitiveness will have a negative impact on personal emotional state with social support.



Learning Achievement

Students were divided into three groups to investigate the effect of the teaching methods in this study. We used ANOVA to investigate the effectiveness of the teaching method. The results of the pretest are shown in Supplementary Tables 8 and 9, and the results of the post-test are shown in Supplementary Tables 10 and 11.

According to the result in Supplementary Tables 8 and 9, the scores of learning achievement between CG, EG1, and EG2 are not significantly different (p > 0.05). This means that students’ prior knowledge of binary conversion in all three groups is at the same level. The result in Supplementary Table 10 showed that CG, EG1, and EG2 are significantly different (p < 0.001). Based on the result in Supplementary Table 11, CG and EG1 have a highly significant difference, CG and EG2 have an extremely significant difference, and EG1 and EG2 have significant differences. This indicates that, based on the same level of prior knowledge, students who studied digital game-based learning and in the environment of competition (EG2) have higher learning achievements. Students who learned with digital game-based learning (EG1, EG2) had higher learning achievements compared to students who learned with a conventional learning approach (CG).



Interview

1. Do you think this method of using an application to learn binary conversion is fun? Why?

About 85% of students in EG1 expressed that digital game-based learning was interesting. Most of the students indicated that it was fun to learn new knowledge using this kind of teaching method. Some students thought the lessons become interesting because they were able to use cellphones and tablets to play games. Some students thought that it was not fun to calculate numbers, even if using digital game-based learning to learn binary conversion.

94% of students in EG2 thought that interacting with peers through the digital game is fun and novel and made learning much more interesting. Some students indicated that it was easier and enjoyable when they learned through the game. Few students found that they were burdened by the experience of competing with others.

2. Do you think this method of using an application to learn binary conversion is more effective? Why?

86% of students in EG1 thought that integrating digital games into the course enabled them to know binary conversion better, and that it was easier to learn. Some students replied that the game was still too hard to play, and some of the students responded that the period of playing was too short to fully understand binary conversion.

89% of students in EG2 indicated that they learned more about binary conversion by playing and competing with their peers. When they encountered difficulties, the competitor would share the information through the game even if they were competing. This was impressive and learners were more engaged by playing the game.

3. Do you think this method of using an application to learn binary conversion could make learning computer science more interesting? Why?

76% of students in EG1 indicated that it was more interesting to learn by using the application. Some of the students wanted to gain more knowledge about computer science because of understanding the operation of a computer. Few students thought that the course was beyond their capability of comprehension, so they were not interested in learning it.

79% of students in EG2 said that learning computer science by playing a digital game and competing with others was very interesting and exciting. Through their sense of accomplishment, they were more willing to learn computer science.

4. Do you think this method of using an application to learn binary conversion could make you more confident in learning computer science? Why?

75% of students in EG1 expressed that through this course, they had more confidence in learning computer science. Some students gained confidence due to understanding binary conversion through the digital game, some students changed their thoughts about the difficulty of computer science. A few students thought that even though they understood the concept of binary conversion, there was more unknown information in computer science that they did not have the confidence to realize.

81% of students in EG2 indicated they were more confident after learning binary conversion by playing the digital game and competing with their peers. Some of them gained confidence by winning the game, and some of them had more confidence because they fully understood the concept of binary conversion. Few students thought they were not good at computer science and became afraid of not learning as well as the other members of the group.




CONCLUSION AND DISCUSSION


The Research Model


Factors Under SCT

Studies have shown that students with positive emotions tend to have more support from others (Lent et al., 2017). On the other hand, students with negative emotions do not have as much support as those with positive emotions (Franco et al., 2019). However, some studies have shown that a negative emotional state might not affect students’ social support (Sheu et al., 2017; Chervonsky and Hunt, 2018). The result of this study is the same as that of Sheu et al. (2017) and Chervonsky and Hunt (2018). The reason for this result might be because courses on computer science are fewer than other main subjects, and the emotions students felt during the course might not affect the support that they receive from their friends in their daily life. Or maybe students’ social support was not affected by negative emotions, which is a positive outcome for students.

Oranye et al. (2017) show that social support significantly affects students’ learning performance. However, the result of the present study is different. In the overall result or the result in all three different groups, social support does not significantly affect learning performance in this study. This might be because students have friends they can count on, but this might not influence the knowledge of binary conversion that students have learned or their capability of using this knowledge in the real world.

Although the emotional state does not affect learning performance through social support, and social support does not directly influence learning performance, both emotional state and social support affect learning performance through self-efficacy and learning motivation. This indicates the importance of self-efficacy and learning motivation.

This research agrees with that of previous work investigating the behavior of entrepreneurs in a competition, which implied that entrepreneurs prefer to be more aggressive in competitions (Hmieleski and Lerner, 2016; Levine and Rubinstein, 2017), with a high demand for accomplishment motivation (Rauch and Frese, 2007; Urbig et al., 2020), and that they are more likely to facilitate competitive over non-competitive environments (Bönte and Piegeler, 2013; Urbig et al., 2020).



Self-Efficacy and the Factors Under SCT

When students feel stressed, nervous, or depressed, they tend to have lower confidence in learning. On the contrary, when students do not have so many negative emotions, they are likely to have higher self-efficacy (Hong et al., 2019b; García-Pérez et al., 2020). This result is the same as those of previous studies. It demonstrates that when students are not depressed or nervous about learning computer science, they have faith in their capability of binary conversion.

Sheu et al. (2017) have shown that when students have higher social support, they have more confidence in themselves. This result agrees with that of Sheu et al. (2017), indicating that when students have peers or friends from whom they can seek help, they have more confidence in learning binary conversion.

Studies have shown that when students have higher self-efficacy in the environment of online learning, they tend to have higher learning performance (Zhao and Huang, 2020). Hayat et al. (2020) found that students’ self-efficacy and learning performance were positively correlated, and students had an optimistic attitude to learning and teaching materials. Shen et al. (2021) also presented findings that indicated that entrepreneurial self-efficacy completely mediates the relationship between entrepreneurial learning and firm performance. This is the same result as Hayat et al. (2020), Zhao and Huang (2020), and Shen et al. (2021) in this study. If students have more faith in learning binary conversion, they have better learning performance.



Emotional State and Learning Motivation

When students are nervous or depressed in learning, they have lower motivation (Kunanitthaworn et al., 2018). Wei et al. (2020) claim that entrepreneurial self-efficacy affects the attitude and behavior of entrepreneurs. This research indicated that entrepreneurs with higher self-efficacy experienced higher job satisfaction, showing a better mental state, with less pressure and emotional exhaustion, which promotes innovation behavior. The results of this study are similar, which means students have higher learning motivation and are more willing to learn computer science when they are not stressed.



Self-Efficacy and Learning Motivation

Dissanayake et al. (2019) showed that when students have higher self-efficacy, they have more learning interests and motivation no matter whether they are in a competitive environment or not. The result in this study shows the same. When students have higher self-efficacy in learning binary conversion, they show more interest and have higher learning motivation.



Learning Motivation and Learning Performance

When students feel interested or motivated, they have higher learning performance whether in the environment of online learning or using game systems. Learning motivation positively significantly affects learning performance (Zhao and Huang, 2020). The same result has been found in this study, which means students could have better performance when undertaking binary conversion if they feel motivated in learning computer science.




Learning Achievement

The purpose of this study was to investigate the effect of different teaching methods and environments on students’ learning achievements. The results show that students using digital game-based learning in a competitive environment (EG2) had higher learning achievement than the other two groups (EG1, CG). Two groups using digital game-based learning (EG1, EG2) had higher learning achievements than the students who only learned by conventional approaches (CG; Lin et al., 2018), supporting the following findings:

1. Through digital game-based learning, students have better learning achievement compared to conventional learning approaches.

2. Through the integration of digital game-based learning and a competitive environment, students have higher learning achievements compared to students who learned with only digital game-based learning.



Interview

We undertook a semi-structured interview after the experiment to gain an understanding of the students’ perception of the content of the course and teaching materials. Through the interview feedback, we aim to improve the content of the course. The results are listed below:

1. Compared with a conventional learning approach, students prefer learning with digital games.

2. Most of the students thought using digital game-based learning could improve their interest and confidence in learning.

3. A significant number of students felt that using digital game-based learning could make their learning more efficient.

4. Some students suggested that they would enjoy learning with digital games more often.



Contribution

Although digital game-based learning had been investigated frequently, few studies have combined research with a theoretical model. At the same time, this study used SCT to investigate the influences of personal, environmental factors, and behavior. After the verification and analysis, we contribute the following:

1. Research into the combination of SCT and digital game-based learning.

2. The research focuses on courses in computer science.

3. It discovered the importance of self-efficacy and learning motivation.

4. The study advocates for the wider utilization of digital game-based learning.

5. The study offers teachers and researchers references for designing the course and teaching materials.

We expanded research in digital game-based learning by combining SCT and computer science in the situation of competition. Teachers could design the course by implementing digital game-based learning and competition, which might help students improve their learning performance.



Limitations and Future Works

We have strived to be complete and rigorous in the research framework and experimental design, but there are still many situations and conditions that have not been fully considered in this research. Countries are having issues of low birth rate, and so is Taiwan. The design of this study expected to have three groups of students, which would require more participants than the number of students studying in a single school. We had to collect students from different schools to have adequate numbers for the experiment. Students in different schools might be slightly different, which might affect the results.

Every student in EG1 was equipped with a table or a cellphone, and every two students in EG2 shared one table or one cellphone, which means the requirement for devices was numerous. Therefore, researchers should pay more attention to the amount of equipment while designing future experiments.

The content of this study was the concept of binary conversion. There are more concepts or units in computer science, and it is suggested that future experiments could be extended to different units. It is also suggested that the experiment be implemented on students of different ages since the present study only focused on junior high school students. Furthermore, with the combination of SCT, there are more factors such as cognitive, meta-cognitive, family support, or learning engagement to discuss. In addition, this study mainly investigates the effect of digital game-based learning with a competitive environment. Due to the small amount of research on computer science, other teaching methods such as a flipped classroom, problem-based learning, or augmented reality are suggested for future research. We hope more research on computer science will be further developed in the future.
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This study aims to explore the entrepreneurial psychology of physical Education (PE) students under the “Internet+”environment, to cultivate and improve the entrepreneurial consciousness of PE students, taking the realization of students’ sense of self-efficacy as an intermediary factor. The new educational technology in modern PE is analyzed first. Specifically, the motion sensing technology based on human-computer natural interaction can be used for training, so that learners can effectively improve their physical skills. Subsequently, the current entrepreneurial situation of PE majors is discussed, with 188 students from Tianjin University of Sport and Guangzhou Sport University selected as research subjects. It is found that 62.2% of students have never been exposed to online entrepreneurship, and they are more afraid of entrepreneurial risks. In terms of entrepreneurial motivation, most students choose to start a business because of “personal ideals,” and only 40 people choose to start a business because of economic factors. There is a significant positive correlation between entrepreneurial self-efficacy and entrepreneurial intention of college students majoring in PE, and the correlation coefficient is 0.488. At present, the teaching mode of sports universities focuses on the teaching of professional courses. However, students generally believe that the professional knowledge learned is not useful for future entrepreneurship. The entrepreneurial self-efficacy of college students tends to be positive, and there are notable differences in the entrepreneurial self-efficacy between boys and girls. The regression analysis of entrepreneurial self-efficacy and entrepreneurial intention of college students shows that entrepreneurial self-efficacy can effectively predict entrepreneurial intention. This research promotes the innovation and development of the sports industry under the background of “Internet+”.
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INTRODUCTION

Traditional Physical Education (PE) training is usually boring, making teachers and students suffer burnout. Further, it fails to make individualized training plan (Rapp, 2020). With the emergence of the new education model of “big data+artificial intelligence+education,” the school began to harness the sports information service platform for data collection and accumulation, providing decision-making guidance for education management (Urquiza-Fuentes and Paredes-Velasco, 2017; Kuo et al., 2019). “Internet+sports” refers to the new form and new normal under innovation 2.0. It applies the Internet innovation achievements in sports industry to promote the reform in traditional sports industry chain, market forms and business model, reform the sports industry evolution model and business model, and enhance the innovation, productivity, and core competitiveness of the sports industry, to form a new form of sports industry with Internet+as infrastructure and implementation tools. As information technology progresses rapidly, human-computer interaction has been realized and applied to industry, medicine, smart city construction, physical exercise (Kim et al., 2020). During physical exercise, human-computer intelligent interaction is realized through the detection of sports targets using intelligent devices (Hou et al., 2019). The final data of personal training will also be fully recorded by the system, and more scientific exercise suggestions will be given through big data analysis. The PE activities based on somatosensory technology enhance students’ sports experience. Additionally, this technology supports multiple people learning together and enables online and offline interactions, increasing the entertainment in PE.

With the support of human-computer interaction technology, sports majors can better improve their training quality and professional skills. For students in school, the solid professional skills can not only lay the foundation for them to engage in related work after entering the society, but also provide necessary support for students with entrepreneurial ideas in sports-related fields. For example, to establish sports service platform and sports information public account, it is necessary to accumulate professional skills in school. In 2019, the number of university graduates in China exceeded 8.3 million, bringing about a serious employment problem. The Ministry of Education has instructed that the employment and entrepreneurship of graduates is an important aspect of livelihood, as well as a current national plan. The current employment situation for PE majors is not optimistic, because there are few jobs open to them (Kirby et al., 2018).

In the modern education context where various intelligent teaching methods are emerging in an endless stream, the proposal and practice of the “Internet+” plan provides new ideas for college students’ online entrepreneurship. In the study, the intelligent modern PE teaching method based on human-computer interaction is first expounded, especially the motion sensing technology to enhance the interest of PE majors in learning and training. The innovation of this research lies in exploring the application of human-machine interaction technology in PE, which can help students correct their movements. Subsequently, the current entrepreneurship situation of PE majors is investigated, with a new type of online entrepreneurship model proposed to enhance students’ online entrepreneurship willingness under the background of “Internet+.” The study, on the one hand, enhances the ability of sports professional training; on the other hand, it has a certain value to enhance students’ entrepreneurial awareness and expand their horizons.


Recent Related Works

Even though to be PE teachers in primary and middle schools is a good choice for them, there are not enough jobs for all graduates, leading to fierce competition. Therefore, to help PE majors to start a business is a new hot spot to solve the employment problem (Millar and Doherty, 2018). Hu and Ye (2017) conducted a survey on the entrepreneurial intention of PE majors, and concluded that entrepreneurial self-efficacy is a key cognitive index affecting their entrepreneurial intentions. Hence, educational institutions should encourage graduates to start their own businesses to respond to the increasingly fierce employment competition. Holienka et al. (2018) discussed the personality traits, enterprise spirit, and entrepreneurial tendency of PE majors. It was found that they exhibited higher entrepreneurial tendency and enterprise spirit. Consequently, effective measures can be taken to strengthen students’ entrepreneurial intentions.

It is difficult for inexperienced graduates to start a business. They are under great psychological pressure. Therefore, extensive research on college students’ entrepreneurial psychology will help them to carry out entrepreneurial activities (Yueh et al., 2020). Based on the market distribution of college students’ entrepreneurial assets, Kong and Zhao (2020) applied prospect theory to describe the psychological characteristics of college students’ entrepreneurial assets loss. Then, according to the adjustment cost of the investment portfolio, they constructed the college students’ investment portfolio model under entrepreneurship dependence and loss psychology, and evaluated the asset return characteristics and effectiveness of the model (Kong and Zhao, 2020). Zhao et al. (2020) discussed the influence of psychological capital on entrepreneurial intention of Chinese college students. Entrepreneurship must be analyzed from the perspective of personal characteristics, especially considering the differences between personal characteristics and entrepreneurial capital.

In this study, PE students are selected as the research subjects. From the perspective of entrepreneurship psychology, a new model of network entrepreneurship is proposed to improve the willingness of college students to network entrepreneurship under the background of “Internet+.”




MATERIALS AND METHODS


Characteristics and Functions of Human-Computer Interaction Technology in Physical Education

In PE and training, on the one hand, the teachers observe students through the eyes, ears, and other sense organs; on the other hand, they process the information received to make decisions to make dynamic adjustments to the training content. Nowadays, more and more new educational methods are emerging resulting from the development and popularization of electronic technology (Chamberlain et al., 2017). While changing the teaching form, it has also brought a change in thinking mode. With the digital automatic training system taken as an example, the student’s training process is recorded digitally through motion capture technology for accurate modeling and calculation, followed by training effects analysis and targeted training guidance (De Marsico and Fogli, 2017). Moreover, automatic evaluation and training based on data information can reduce the dependence on teachers.

In PE, motion sensing control technology can be applied to the actual training of students to realize real-time recognition of students’ sense organs and movements using electronic equipment. During the process, the user’s movements are fed back based on the predetermined motion sensing mode, so that students experience the training more intuitively (Bolgova et al., 2020).

Kinect technology, which uses optical technology to recognize human joint points, identifies the sensory movements of students through corresponding motion sensing equipment to obtain the data stream of color, depth, and sound (Chang et al., 2020). Through data analysis and comparison with preset human movements, problems existing in training are put forward, which are finally fed back to students in a visual or auditory form on the interface of the system. The application of motion sensing technology based on human-computer interaction in PE is shown in Figure 1. Kinect detects learners’ sensory movements using corresponding somatosensory peripherals, 3D cameras, array microphones, and other equipment, and obtains the learner’s data stream. Then, the data is compared with built-in human movements to judge whether the learner’s movements are standard. Next, the results are fed back to the learner on the system interface, either visually or acoustically, to improve his/her learning skills.
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FIGURE 1. Motion sensing technology based on human-computer interaction in Physical Education (PE).


Kinect uses a natural human-computer interaction interface, so that human interacts with the computer through the preset movements. In addition to regular body movements, the Kinect somatosensory system can also capture the user’s emotions through subtle changes in facial expressions. The improved accuracy of the depth sensor leads to more detailed small movements capture, even the movements of each finger. The bone tracking system can not only track joints, but also detect the strength of the movement (Palacios-Navarro et al., 2015; Yao et al., 2015; Cao et al., 2019). The sound sensor can more accurately and quickly recognize the content and direction of the voice. This kind of human-computer interaction based on motion sensing technology is very attractive to students. They can talk to the computer in front of the camera during physical exercise to coordinate the body.

In the initial stage of interactive training, students set a goal based on the reference library. Subsequently, students choose a standard test of a certain difficulty level according to their own situation, which is to understand their skill level (Berns et al., 2016; Castaneda and Cho, 2016). The system can calculate suitable training difficulty based on the student’s skill level, the expected level, and other information. If the student reaches the standard, the training difficulty and progress will be updated; if the student fails to reach the standard, the system will select the instruction with the highest similarity to the current training difficulty to update the training content. During the entire physical training process, if students feel that there is deviation from their skill level, they can take the standard test again to correct each skill index. The complete interactive sports training process and the establishment of the corresponding reference library and instruction library are shown in Figure 2.


[image: image]

FIGURE 2. Interactive sports training process and the establishment of the corresponding reference library and instruction library. (A) Interactive sports training process. (B) Establishment of reference library and instruction library.




Entrepreneurship Situation Under the Background of “Internet+”

From the content of the previous section, it is noted that the somatosensory technology based on human-computer interaction has shown strong vitality and diversified development trends in PE. It is suitable to use somatosensory technology for PE in ordinary classrooms, rooms, playgrounds, and open spaces. Through continuous updating of learning content, it increases the interest of learners. At the same time, learners can choose suitable space and time for PE according to their own situation. Under a more advanced teaching mode, the learners in PE colleges can have a better understanding of their own majors and better cognition of their own skills. With the advent of the “Internet+” era, students can be more exposed to the diversified state of employment in the social environment. On the basis of the comprehensive development of their professional-level skills, they can broaden their entrepreneurial ideas and give full play to their personal value.

“Internet+” is a new form of the integrated development of the Internet and traditional industries. It upgrades traditional industrial structure, production methods, and operating modes, thereby creating new business value (Yan et al., 2018). The era of “Internet+” eliminates the original information asymmetry pattern, enabling resources to be utilized and shared to the maximum (He and Ma, 2020; Cooke and Xiao, 2021). Also, the “Internet+” creates new jobs for college students. However, the new business model also puts forward higher requirements on the comprehensive quality of practitioners, and information technology talents are popular among various enterprises.

Accompanied by changes in thinking mode, production, and consumption, Internet technology is constantly expanding the entrepreneurial space of college students. Under “mass entrepreneurship and innovation” atmosphere (Moreno, 2016; Cheng et al., 2018; Xiao et al., 2020). colleges and universities can cultivate students’ entrepreneurial awareness by organizing entrepreneurial competitions, which will help students better adapt to the ever-changing job market in the future. For students who decide to start a business, the government has formulated corresponding preferential policies, and the school can also provide venues or financial support. In the “Internet+” era, college students can use Internet finance to achieve rapid entrepreneurship, such as opening a store online, or selling products through APP or WeChat official account, or designing a website for product marketing (Liao, 2020). However, college students face many new challenges in the process of innovation and entrepreneurship, as shown in Figure 3. First, college students have just entered the society. Although they have strong professional ability, they have insufficient social resources and entrepreneurial ability. Students in the early stage of entrepreneurship cannot effectively master the complex and changeable market environment due to lack of rational analysis, which directly affects their investment decisions. Second, although the government and schools have set up entrepreneurial funds for college students, there are relatively high thresholds and complicated procedures. Third, although the government formulates relevant policies to provide a favorable external environment for college students’ self-employment, the implementation of the policy is still in the preliminary exploration stage. There is a lack of a complete set of policies and regulations to support college students’ entrepreneurship, which can provide assistance to college students in in finance, intellectual property protection, and other aspects. Finally, “Internet+” is to provide users with new experiences and new services. Under such new business models, there is a lack of mature experience and operational management models college students can refer to.
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FIGURE 3. The challenges faced by college students during entrepreneurship and the corresponding solutions under “Internet+” context.




Requirements on the Psychological Quality of Starting a Business for Physical Education Majors

To start a business is a very complex systematic project, and the success of entrepreneurship is the result of multiple factors. Psychological quality plays an important role in the comprehensive quality of human beings (Wu and Wu, 2017). Good psychological quality is the foundation to achieve the ultimate success. Therefore, there are higher requirements put forward on college students’ psychological quality (Apriana et al., 2019; Vodã and Florea, 2019). In the face of complex changes and fierce competition, entrepreneurs should flexibly adjust themselves and adapt to changes. In the tide of the market economy, opportunities and risks coexist (Wu et al., 2020). A greater scale of business brings greater risks and psychological burden. Entrepreneurs should be highly adaptable, be good at summarizing experience, and be able to make appropriate adjustments in a timely manner.

In the study, the basic psychological qualities necessary for PE majors to start a business are summarized as follows. First, students should have motivations for entrepreneurship. From the perspective of psychology, a stronger motivation contributes to stronger desire, conducive to improvement of the personal comprehensive ability and thus increasing the success rate. Second, students should have high spirits for entrepreneurship. Faced with obstacles during the entrepreneurship, students act with great determination to overcome difficulties. Third, students should be confident in themselves. The rapidly changing market environment prompts entrepreneurs to continuously adjust their development strategies. In this process, they may make a wrong decision. At this time, they should judge themselves objectively, and face the next challenges more actively. Fourth, students should show great perseverance during the process. One’s self-ability is embodied by hos willpower to a certain extent. Driven by willpower, people can effectively manage thoughts and emotions, and will restrain temporary desires for long-term benefits.



Research Design and Research Subjects

Based on entrepreneurial psychology, the entrepreneurship willingness and influencing factors of PE majors are investigated. The questionnaire is initially designed, and then modified by experts. The reliability of the questionnaire is tested using Cronbach’s coefficient test, and α = 0.83 > 0.8 indicates that the questionnaire is relatively stable. The KMO of the questionnaire validity test is 0.85, indicating that this questionnaire is suitable for factor analysis. The validity of the questionnaire is tested by experts, who generally believe that the content of the questionnaire is highly effective.

The final designed questionnaire consists of four parts. The first part is the basic information of the survey object, including age, gender, entrepreneurial education experience, and other information. The second part is a survey on college students’ entrepreneurial motivation and entrepreneurial attitude. The third part is a survey on entrepreneurial intentions using a 5-item scale compiled by Chen et al. (1998). Likert’s 5-point method is adopted, and a score of 1 to 5 means from “totally disagree” to “totally agree.” The fourth part is the entrepreneurial self-efficacy survey using the entrepreneurial self-efficacy scale developed by Jill and Robert. The scale includes four parts: opportunity recognition efficacy, relationship efficacy, management efficacy, and risk tolerance efficacy. A higher value indicates better entrepreneurial self-efficacy (Jill and Robert, 2005).

The research subjects are college students from Tianjin University of Sport and Guangzhou Sport University, with 100 questionnaires distributed. The questionnaires are distributed on the spot after telephone contact. In Tianjin University of Sport, there are 95 valid questionnaires. In Guangzhou Sport University, there are 93 valid questionnaires. The SPSS22.0 software is used to conduct basic analysis and statistics on the survey results of the questionnaire, with the relationship between entrepreneurial self-efficacy and entrepreneurial intention analyzed.




RESULTS AND DISCUSSION


Basic Information of Research Subjects

The basic information of 188 PE majors is statistically analyzed, and the results are shown in Table 1. Among them, there are slightly more boys than girls. They are mainly from 18 to 21 years old, with 70 students in the third year. The third year is an important turning point in college, and senior students basically has formulated their own career or study plans. Only 35.6% of students often participate in entrepreneurship training, which shows that sports universities and universities have organized entrepreneurship training for students, which should be further promoted. Among the 188 subjects, 62.2% of students have never been exposed to online entrepreneurship. On the one hand, their own abilities are limited. On the other hand, due to insufficient support from schools, government, and society, students with Internet entrepreneurship ideas are also afraid of failure.


TABLE 1. Basic information of research subjects.

[image: Table 1]



Survey on the Entrepreneurship Motivation and Attitude

As shown in Figure 4, 70 subjects choose to start a business because of “personal ideals,” 65 people choose to start a business because “personal creativity meets social needs,” and only 13 people choose to start a business because they don’t have a suitable job. It is not economic factors that rank first among college students’ motivations for online entrepreneurship, but rather to challenge themselves and realize their value in life. Among the 188 subjects, only about 1/3 of the students are willing to spend a lot of time learning about Internet entrepreneurship, while 127 students are unwilling. Obviously, the PE majors don’t hold a positive attitude toward network entrepreneurship.


[image: image]

FIGURE 4. Entrepreneurship motivation survey results.


In the study, the subjects are surveyed for their cognition on correlation between their major and entrepreneurship, and the results are shown in Figure 5. Among them, only 21 believe that there is a great correlation between their major and entrepreneurship, 45 think there is no correlation between the two, and 75 are unclear about this. The current teaching model of sports universities is mainly focused on the teaching of professional courses. However, students generally believe that the professional knowledge learned is not useful for future entrepreneurship. The reason may be that there are limitations of the current education model. Therefore, to change this status quo, colleges and universities should adjust their educational thinking and change students’ attitudes toward network entrepreneurship.
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FIGURE 5. PE majors’ cognition on the relationship between their major and entrepreneurship.




A Survey of College Students’ Entrepreneurial Self-Efficacy

As shown in Figure 6, the entrepreneurial self-efficacy of college students is positive on the whole. The total scale and various scores reveal that the average value of the entrepreneurial self-efficacy exceeds the corresponding median value, indicating that the entrepreneurial self-efficacy of college students tends to be positive. Among them, the risk tolerance efficacy score is the highest, and the opportunity recognition efficacy score is the lowest.
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FIGURE 6. The self-efficacy survey results.


Figure 7 shows the comparison results of entrepreneurial self-efficacy scores. In terms of homogeneity of variance, there are notable differences in entrepreneurial self-efficacy between boys and girls (P < 0.01). The scores of boys on the four efficacy scales are notably higher than those of girls (P < 0.001). There are gender differences in the average scores of entrepreneurial environment cognition, the social environment cognition, school entrepreneurial environment cognition, and entrepreneurial policy environment cognition. Since the average of girls is greater than that of boys, it shows that girls are more satisfied with the college environment for entrepreneurship than boys. In terms of entrepreneurial self-efficacy, girls’ average entrepreneurial self-efficacy is higher than that of boys.
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FIGURE 7. The self-efficacy comparison results.




Correlation Between Entrepreneurship Self-Efficacy and Entrepreneurship Intention

Obviously, there is a positive correlation between entrepreneurial self-efficacy and entrepreneurial intention of PE majors, with a correlation coefficient of 0.488. In other words, higher entrepreneurial self-efficacy indicates stronger entrepreneurial intentions. Table 2 is the regression analysis result of entrepreneurial self-efficacy and entrepreneurial intention. The determination coefficient of the regression equation is 0.216, which means that the predictor variable can explain 21.6% of the variance of the dependent variable, and the equation is significant as a whole (P = 0.00). It shows that entrepreneurial self-efficacy can effectively predict entrepreneurial intentions. Therefore, colleges and universities should stress the cultivation of students’ entrepreneurial self-efficacy through a series of lectures and seminars on entrepreneurial knowledge, to improve students’ entrepreneurial consciousness, enhance their self-confidence, cultivate their risk awareness, and improve their entrepreneurial willingness. To open psychological lectures and arrange psychological teachers to teach knowledge on entrepreneurial psychology can help would-be entrepreneurs to adjust their physical and mental state, enhance their self-confidence, and pay attention to the development of psychological health.


TABLE 2. Regression analysis results of entrepreneurial self-efficacy and entrepreneurial intention.
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CONCLUSION

At present, Internet has found broad applications in various fields. Entrepreneurship in the “Internet+” era means continuous innovation. In the study, the new forms of PE are explored, catalyzed by information technology. Among them, the motion sensing technology with human-computer interaction as the core allows users to interact with the computer, so that they can obtain feedback on the training effects. It is very useful in PE. To understand the entrepreneurial psychology of PE majors under the rapid development of information technology, the entrepreneurial situation of students in two key sports universities is investigated. The “Internet+” provides new ideas of online entrepreneurship. Students in sports universities generally believe that the professional knowledge they have learned is not very useful for future entrepreneurship. The entrepreneurial self-efficacy of college students is positive on the whole. Among them, the risk tolerance efficacy score is the highest, and the opportunity recognition efficacy score is the lowest. The results show that college students’ entrepreneurial self-efficacy tends to be positive. Among them, the risk tolerance efficiency score is the highest, and the opportunity identification efficiency score is the lowest. There is a significant positive correlation between entrepreneurial self-efficacy and entrepreneurial intention of college students majoring in PE, and the correlation coefficient is 0.488.

In response to the current entrepreneurial situation, government departments should improve the legal system for innovation and entrepreneurship under “Internet+,” and heed college students’ entrepreneurial psychological needs, so that relevant policies are adjusted timely to support college students’ entrepreneurship. The colleges and universities need incorporate innovation and entrepreneurship education into the talent training program. At the same time, they should focus on cultivating college students’ Internet thinking and encourage students to start a business through simulation practice. This research provides a theoretical basis for strengthening PE majors’ entrepreneurship intentions under “Internet+.” In the following research, the feasibility of Internet entrepreneurship can be discussed in depth. Due to the uncontrollable factors in the questionnaire distribution in this study, it is inevitable that some people are careless when filling in the data. However, positive measures have been taken to make the results reliable as much as possible. Additionally, this study is still not very proficient in data processing, and training in this area should be strengthened in the future.
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This study enriches the literature on entrepreneurial decisions by investigating the antecedents of the synergetic use of causal and effectual logic. Based on entrepreneurial metacognition and emotional complexity theories, we argued that the emotional complexity of an entrepreneur, referred to as the granular experience of, or variety in, experienced emotions during the entrepreneurial task, would contribute to the synergetic use of decision logic. With survey data gathered from 218 Chinese entrepreneurs, we found that entrepreneurs with higher emotional complexity are more likely to adopt two types of entrepreneurial logic in tandem, and cognitive flexibility mediates this positive relationship. Thereby, this study helps to unravel some of the complexities behind the choice of decision logic of entrepreneurs.
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INTRODUCTION

Causation and effectuation are two disparate decision logics that entrepreneurs frequently use to cope with uncertainties (Sarasvathy, 2001; Alsos et al., 2020). Causation takes a particular effect as given and focuses on selecting between means1 to attain this effect, which is the characteristic of “many-to-one mappings,” in contrast, effectuation takes a set of means as given and focuses on selecting between possible effects of these means, characteristic of “one-to-many mappings” (Sarasvathy, 2001, 2008).

In her original works, Sarasvathy (2001) admitted that these two disparate decision logics are not mutually exclusive within an individual. Recently, investigators have observed that entrepreneurs often use causal and effectual combinations during their entrepreneurial process (Berends et al., 2014; Galkina and Lundgren-Henriksson, 2017; Galkina et al., 2021). They also found that the simultaneous or alternate engagement of two decision logics could contribute to their improved opportunity generation (Maine et al., 2015), business model innovation (Reymen et al., 2017), product innovation (Berends et al., 2014), and the venture performance (Smolka et al., 2018; Yu et al., 2018). Despite these benefits of synergy, we still know less about its antecedents, specifically, why some entrepreneurs could use the two decision logics in tandem and how they arrive at such a balance.

Our research employs entrepreneurial metacognition and emotional complexity theories to answer these questions. Entrepreneurial metacognition theory regards the entrepreneur as “a fully engaged thinker who has multiple cognitive strategies available and chooses among them based on goals, motives, and needs” (Fiske and Taylor, 1991, p. 13) to act (or not) in response to perceived opportunities (Haynie et al., 2010). Specifically, an entrepreneur uses the metacognition process, a kind of “higher cognition process,” to adjust their current-used cognitive strategy to accommodate changes in the environment or motivation (Flavell, 1979). Following this perspective, we regarded causal and effectual logic as two different forms of cognitive strategy2. Through the active engagement of the metacognitive process, an entrepreneur can be flexible in their choice of cognitive strategies (Haynie et al., 2012). Consequently, they would be more likely to recognize multiple alternatives to process a given task and consciously consider these alternatives (Mitchell et al., 2011).

Given the extreme context (in terms of time pressure and uncertainty) and high identification with the founded venture (Cardon et al., 2005), entrepreneurship is an emotional journey (Cardon et al., 2012). We further introduced emotional complexity as an antecedent to the synergetic use of causal and effectual logic. Emotional constructivism claims that emotion is not a response but an active prediction of internal and external events (Barrett, 2017b). The emotional experience of an individual is rarely pure and simple but often mixed and complex (Berrios, 2019). Emotional complexity is conceptualized as the ability to have a granular experience of, or variety in, experienced emotions during entrepreneurial tasks. Moreover, we argued that an entrepreneur that experiences a more complex emotional experience has a more accurate interpretation of the situation, more regulatory resources for metacognitive functioning, and a greater likelihood of reconciling two disparate cognitive strategies (causal and effectual) to achieve the desirable entrepreneurial outcome (Rees et al., 2013; Grossmann et al., 2019).

In summary, this research suggests that an entrepreneur with a complex emotional experience in his entrepreneurial task would be more flexible in evaluating alternative cognitive strategies and formulating one congruent with the changing environment.

A sample of 218 entrepreneurs from China supported our hypotheses. We found that entrepreneurial emotional complexity is positively related to causal and effectual logic synergy, and cognitive flexibility mediates this relationship.

We aspired to make three contributions through this study. First, the core contribution is introducing emotional complexity as a critical antecedent to the synergetic use of causation and effectuation, which addresses the shift in research focus from simple emotion to mixed/complex emotions (Gielnik et al., 2021). Moreover, we drew from the emotional complexity theory and confirmed the importance of mixed/complex emotion to the metacognitive processes of entrepreneurs, linking the previously unconnected core constructs by theorizing about the underlying theoretical mechanism (Shepherd and Patzelt, 2017). Finally, we advanced the emotional complexity literature by developing and empirically testing a novel theoretical link between emotional complexity and the selection of decision logic of an entrepreneur (Galkina et al., 2021).



THEORETICAL FRAMEWORK AND HYPOTHESIS


Causation, Effectuation, and Their Synergy

Entrepreneurs can opt for different cognitive strategies (Kuratko et al., 2020) to cope with the uncertainties. Based on the attitudes toward means or effects, Sarasvathy (2001) conceptualized two types of heuristics used in entrepreneurial decision-making, namely, causation and effectuation.

Causation “takes a particular effect as given and focus on selecting between means to attain this effect” (Sarasvathy, 2001, p. 245), which is goal-driven and characteristic of “many-to-one mappings,” effectuation “takes a set of means as given and focus on selecting between possible effects that can be created with that set of means” (Sarasvathy, 2001, p. 245), which is non-goal or means driven and characteristic of “one-to-many mappings.” The former prefers to embark on the predictable aspects of an uncertain future, whereas the latter is controllable (Galkina et al., 2021).

Even though effectual logic describes a decision process distinct from causal logic, these disparate cognitive strategies are not mutually exclusive within an individual. Based on the conception of causation and effectuation suggested by Sarasvathy (2001), the set of “means” available to the entrepreneur is a common element of causal and effectual logic; the difference resides in the cognitive framework adopted to organize and act upon (Shepherd and Patzelt, 2017). The selection of causal or effectual reasoning partly depends on the extent to which the awareness of an entrepreneur and organization of these “means” (Haynie et al., 2010).

As “the condition of uncertainty is often not stable over time” (Alvarez and Barney, 2005, p. 789), the dynamics of the environment may influence the viability of goal-driven/causal logic or means-driven/effectual logic. Thus, the adoption of cognitive strategy of an entrepreneur is neither a single choice between effectuation and causation nor a linear trajectory of development from one to the other (Galkina et al., 2021). An entrepreneur, who recognizes two decision logics as alternative cognitive strategies and adaptably identifies the most appropriate one, is more likely to achieve his entrepreneurial goals.

Recently, empirical studies have confirmed that causation and effectuation could be adopted simultaneously or alternately under some conditions, and such synergy would be beneficial (Reymen et al., 2017; Smolka et al., 2018; Yu et al., 2018). Specifically, researchers found that the simultaneous or alternate engagement of two decision logics could contribute to their improved opportunity generation (Maine et al., 2015), business model innovation (Reymen et al., 2017), product innovation (Berends et al., 2014), and the venture performance (Smolka et al., 2018; Yu et al., 2018).

While combining causal logic and effectual logic is helpful for the success of a start-up, the road to their synergy is still vague. There are a few exceptions such as Reymen et al. (2015); Jiang and Tornikoski (2019), and Braun and Sieger (2021). Most of these are qualitative evidence. Based on a longitudinal case study of nine technology-based ventures, Reymen et al. (2015) found that changes in perceived uncertainty, resource position, and stakeholder pressure would adjust the scope of these ventures, which could lead to the shift and re-shifts of their decision logics. Through a comparative process study of four new technology-based ventures over 2 years at the founding team level, Jiang and Tornikoski (2019) found that through the cognitive interpretation of anticipated or unanticipated consequences encountered, an entrepreneur would perceive different uncertainties in their venture and then shift their decision logics. In addition, Braun and Sieger (2021) employed the lens of family obligation and confirmed that the family financial support of university entrepreneurs would be related to their ambidextrous use of two decision logics. These studies have shown that the emergence of the synergetic use of causation and effectuation is multifaceted and complex, which would come from firm-related factors and individual-related factors.



Entrepreneurial Metacognition Theory and Synergy

An entrepreneur is a “motivated tactician” (Fiske and Taylor, 1991, p. 13) who has multiple cognitive strategies (e.g., causal or effectual) available and chooses the most appropriate one through the metacognitive process consciously and prudently (Haynie and Shepherd, 2009).

Even though causation and effectuation follow essentially different principles and assume fundamentally different behaviors, both effectual and causal decision logics are cognitive strategies focused on the “means” of entrepreneurial tasks (Haynie et al., 2010). Here, cognitive strategies refer to organized prior knowledge about individuals and situations aimed at building a meaningful reality and making assessments, judgments, or decisions involving opportunity evaluation, venture creation, or growth (Fiske and Taylor, 1991; Mitchell et al., 2002; Shepherd and Patzelt, 2017). Thus, causal logic is a goal-driven cognitive strategy, and effectual logic is a means-driven cognitive strategy. The choice of causal vs. effectual may depend on the extent to which an entrepreneur employs the metacognitive process (Haynie et al., 2010).

According to the study by Schraw and Dennison (1994, p. 460), metacognition is “the ability to reflect upon, understand, and control one’s learning.” In the context of entrepreneurship, metacognition describes a higher-order cognitive process that “reflects one’s awareness and control over the knowledge structures that are employed to make assessments, judgments, or decisions” (Haynie et al., 2010, p. 220). Metacognitive processes monitor cognitive enterprises that proceed through the actions and interactions among several factors (Flavell, 1979). The four factors are critical building blocks of the metacognitive process, namely, metacognitive knowledge, metacognitive experience, metacognitive choice, and metacognitive monitoring (Haynie et al., 2012).

The idea of metacognition is helpful in our investigation because the metacognition process describes the learning process of an entrepreneur, which can contribute to the cognitive flexibility of an individual. In this research, we followed the conceptualization of Rothman and Melwani (2017) and defined cognitive flexibility as the abilities of entrepreneurs to broaden the scope of their attentional span to attend to divergent perspectives but and engage in a balanced consideration of those perspectives.

Through the active reflections of the awareness of an individual and control over the cognitive strategies employed to make assessments, judgments, or decisions, an entrepreneur can learn and incorporate new information into their consciousness and make better judgments in their selection of cognitive strategy (causal or effectual) (Haynie et al., 2012; Lynch and Corbett, 2021). In brief, decision-makers who engage in metacognitive processes are more likely to recognize multiple alternative cognitive strategies, evaluate those alternatives consciously, and adopt the one to achieve desired outcomes. To summarize, we formally stated as follows:


Hypothesis 1: Cognitive flexibility of entrepreneurs positively relates to their synergetic use of causal and effectual logic.





Emotional Complexity and Synergy

Since the entrepreneurial context is extreme (in terms of time pressure and uncertainty) and an entrepreneur often highly identifies with the venture (Cardon et al., 2005), the entrepreneurial process is filled with substantial emotional experience. In other words, entrepreneurship is an emotional journey (Cardon et al., 2012).

According to “affect as information theory,” emotion is often associated with confidence or doubt about cognitively accessible information, leading to greater or lesser reliance on their current beliefs, expectations, and inclinations of individuals (Clore, 2016; Clore et al., 2018). For example, positive emotions may “promote top-down, theory-based processing in which one relies on cognitively accessible information (e.g., knowledge, beliefs, stereotypes, expectations, primed thoughts)” (Clore et al., 2001). Negative emotions may “promote bottom-up, data-based processing, in which one relies on data from the external environment rather than on internal cognitive constructions” (Clore et al., 2001). In brief, the emotional experience works as an alarm system, which “not only guides judgments and decisions but also guides attention and styles of thinking” (Clore and Bar-Anan, 2007).

However, emotional experience is rarely pure and simple but often mixed and complex (Grossmann and Ellsworth, 2017). People typically report several different or even opposite emotions when describing their feelings (Larsen et al., 2017). According to the emotional complexity theory, feeling a wide range of emotions would provide valuable information about the features of the situation and allow for a more informed prediction of future actions (Berrios, 2019; O’Toole et al., 2020). We followed Barrett et al. (2001) and conceptualized emotional complexity as the ability to have a granular experience of, or variety in, experienced emotions during the emotional episode of an individual.

Individuals differ in their emotional complexity (Kang and Shaver, 2004; Grossmann et al., 2016). Some may experience emotions in a highly differentiated and granular manner, clearly distinguishing between or reporting a great variety of positive or negative discrete emotions; others may experience emotions in a relatively undifferentiated manner, treating a range of like-valence terms as interchange (Lindquist and Barrett, 2008). For example, when entrepreneurs encounter a critical challenge during their project pitch, they may interpret it as evidence of their incompetence and think their project doom and gloom. A simple emotion, such as sorrow, was identified.

In contrast, entrepreneurs with emotional complexity would have mixed emotional experiences. They may first interpret the challenge as a signal of their incompetence and feel a litter sorrow. Then, they reconsider the situation and their previous related emotional knowledge; they categorize the challenge as a test of their pressure-bearing capacity and guess that the funder might be interested in their project. Finally, they felt energized or even pleased to meet the challenge.

Furthermore, according to the entrepreneurial metacognitive theory, emotional experience is an essential type of metacognitive experience (Haynie et al., 2010). It serves as a conduit through which previous emotions may be employed as resources, given the process of making sense of entrepreneurial tasks (Flavell, 1979). Thus, entrepreneurs, who have the granular experience of, or variety in, experienced emotions during the emotional episode, would be more active in their metacognitive processes. They would reckon at the most appropriate cognitive strategy and adapt to the entrepreneurial task more frequently (Rees et al., 2013; Rothman and Melwani, 2017; Grossmann et al., 2019).

In summary, as “the selection of causal versus effectual reasoning may depend, in part, on the extent to which an entrepreneur employs metacognitive processes” (Haynie et al., 2010, p. 225), an entrepreneur with emotional complexity would be more likely on the road to the synergetic use of decision logic through more active metacognitive functioning. Thus, we proposed the following hypothesis:


Hypothesis 2: Emotional complexity of entrepreneurs positively relates to their synergetic use of causal and effectual logic.



The human brain works as an active “Bayesian filter” to optimize energy efficiency by anticipating the needs of the body in a situation and preparing emotions and actions to meet those needs in advance (Hoemann et al., 2017). An individual with more granular prior knowledge would have a more accurate posterior prediction of incoming sensory inputs (Grossmann et al., 2016). Similarly, an entrepreneur with a more granular perception of emotions would have more concrete and nuanced information about the situation (Grossmann and Ellsworth, 2017). This information would enable him to expand his cognitive scope, recognize multiple cognitive strategies for his task, evaluate these alternatives consciously, and adopt the most appropriate one flexibly to achieve desired outcomes (Rothman and Melwani, 2017).

Moreover, an emotional-complex entrepreneur is more likely to have extra regulatory resources for the metacognition process. Emotions are related to the most appropriate categories for the sensory experience aroused by external or internal events, which would prepare an existing policy for an individual to take action (Hoemann and Feldman Barrett, 2019). While encountering emotional events, an entrepreneur with emotional complexity would be equipped with a ready-made policy. He would save self-regulation resources for himself and have more opportunities to participate in other regulation processes (such as the metacognitive cognition process) (Kashdan et al., 2014; Erbas et al., 2019).

To summarize, an entrepreneur with emotional complexity would have more accurate and prudent predictions for his sensory experience and more regulatory resources for his metacognitive process. He would view his cognitive strategies from multiple directions and know more about the pros and cons of each decision logic. He would be more agile to switch his cognitive strategy to fit the dynamic changes in the environment. Thus, we formally stated as follows:


Hypothesis 3: Emotional complexity of entrepreneurs positively relates to their cognitive flexibility.



Therefore, we proposed a theoretical model in which cognitive flexibility, as a mediator, connects the emotional complexity of entrepreneurs to their collaborative use of the two decision logics (see also Figure 1).


[image: image]

FIGURE 1. Conceptual model.



Hypothesis 4: Cognitive flexibility mediates the positive relationship between emotional complexity and the synergetic use of effectual and causal logic.






METHODOLOGY


Data and Sample

We tested our theoretical model using the data collected from entrepreneurs in Sichuan, a southwestern province of the People’s Republic of China (PRC). We recruited entrepreneurs who attended the small business owner training program from a local university and invited them to complete the questionnaire. To ensure the quality of the survey, we told the participants that the purpose of this research was academic and promised that the company and personal information would not be released to third parties for commercial use. Furthermore, we asked the participants to leave their contact information and assured them that we would share the research findings with them in the future if they completed the questionnaire. During one lecture of the training program, 265 entrepreneurs attended, and 236 completed our questionnaires (response rate of 89.05%). After eliminating invalid samples, we retained 218 questionnaires (valid response rate of 82.64%). The average age of participants is 27.84 years (SD = 7.53), and 57.1% of them are female. The majority of our participants are highly educated, 32% with a college diploma and 53.9% with a bachelor’s degree; the average firm age is 2.47 years (SD = 3.35), and the average number of employees is 15.85 (SD = 15.85); the companies primarily engage in culture and art (16%), information technology (12.3%), and wholesale and retailing (12.3%). The demographic features of our participants were similar to those of relevant studies from China (Cai et al., 2017; Yu et al., 2018).



Measures

The questionnaire used in this research is based on the related theoretical and empirical literature. The questionnaire was administered in Chinese but originally developed in English. We translated the questionnaire from English to Chinese by the translation-back procedure of Brislin (1980) to ensure language equivalence and face validity. Unless otherwise indicated, the scales used in this research are 7-point Likert scales ranging from 1 (strongly disagree) to 7 (strongly agree).


Dependent Variable

We measured causation using a scale adapted from Chandler et al. (2011) (6 items, α = 0.910), which is widely accepted and recognized with content validity, face validity, predictive validity, and construct validity (Alsos et al., 2016; Smolka et al., 2018; Yu et al., 2018).

We measured effectuation using a scale adapted from Chandler et al. (2011), which comprises four subdimensions of affordable loss (two items, α = 0.744), flexibility (three items, α = 0.774), experimentation (three items, α = 0.714), and commitments (two items, α = 0.682). Following the practice of Smolka et al. (2018) and Yu et al. (2018), we aggregated the effectuation measure by calculating the average of four subdimensions (α = 0.837).

Following the practice of Braun and Sieger (2021), we used a multiplicative operationalization of causation and effectuation to reflect our argument that the two decision logics are orthogonal and non-substitutable. Specifically, we first calculated the average of causation items and the average of effectuation items and then used the product of two variables to measure the synergetic use of causation and effectuation. This approach has also been used previously by operationalizing organizational ambidexterity to represent the two complementary factors (He and Wong, 2004; Cao et al., 2009; Alsos et al., 2020).



Independent Variable

Emotional complexity is conceptualized as the ability of an individual to have a granular experience of, or variety in, experienced emotions during the emotional episode. Accordingly, we adapted the Range and Differentiation of Emotional Experience Scale (RDEES) developed and validated by Kang and Shaver (2004) to measure emotional complexity. An example item of emotional complexity states as follows: “I am good at distinguishing subtle differences in the meaning of closely related emotion words.” We aggregated the emotional complexity measure by combining all items into one construct (six items, α = 0.874).



Mediator Variable

Cognitive flexibility is defined as the ability of individuals to broaden the scope of their attentional span to attend to divergent perspectives and engage in a balanced consideration of those different perspectives (Nijstad et al., 2010; Kleiman and Hassin, 2013). Cognitive flexibility was measured by adapting the scale developed and validated by Martin and Rubin (1995), which has been used and validated in many studies (Martin and Anderson, 1998; Martin et al., 2011; Dheer and Lenartowicz, 2019; Kiss et al., 2020). Examples of items in the scale state as follows: “I can find workable solutions to seemingly unsolvable problems,” “I am willing to listen and consider alternatives for handling a problem,” and “I have the self-confidence necessary to try different ways of behaving.” We aggregated the cognitive flexibility measure by combining all items into one construct (five items, α = 0.833).



Control Variables

We controlled for several background characteristics of the entrepreneur that would influence the choice of decision logic. At the individual level, we controlled for the gender of an entrepreneur (0 = male, 1 = female), age (in years), and education (1 = middle school or below, 2 = college, 3 = bachelor’s degree, 4 = master’s degree, and 5 = Ph.D.). We also controlled for the prior work experience of an entrepreneur (0 = new to the industry and 1 = have worked in the industry).

Firm age (in years), size (number of full-time employees), industry sector, and subjective performance are control variables at the firm level. Prior research has found that the industry sector (Reymen et al., 2015; Yu et al., 2018) and venture performance (Smolka et al., 2018) are related to the synergetic use of decision logic. Accordingly, the following eight broad industry sectors are used as control variables: agriculture, information technology, wholesale and retailing, special technical service, healthcare, culture and art, construction and manufacturing, and a combined sector for the rest. We also included the subjective assessment of venture performance of entrepreneurs in comparison with their peers.




Common Method Variance

Following the suggestion by Podsakoff et al. (2003) on common method bias, we employed procedural approaches to minimize the potential impact of common method bias at the design stage and conducted additional statistical tests at the data analysis stage.

The established instruments were used to measure our constructs at the design stage, and the scales were arranged in counterbalanced question order. At the data analysis stage, Harman’s one-factor and latent-factor tests were used to evaluate the effect of common method variance.

Harman’s one-factor test showed that the first factor explained 38.68% of the variance. A confirmatory factor analysis (CFA) with the independent, dependent, and mediating variables revealed a good fit [χ2(303) = 538.721; CFI = 0.922; RMSEA = 0.060], and the CFA result for one factor on which all items loaded showed a significantly worse fit [χ2(350) = 1,269.336; CFI = 0.706; RMSEA = 0.110; difference in χ2 = 730.615; df = 47, p < 0.001].

These results show that the common method bias may not be a serious problem in this research.




RESULTS

Table 1 reports the mean, SD, and Pearson correlation of all research variables. Consistent with our theoretical proposition, emotional complexity is significantly associated with cognitive flexibility and the synergetic effect of the two decision logics. As in other related studies (Smolka et al., 2018; Yu et al., 2018; Braun and Sieger, 2021), the correlations between causation and aggregated effectuation or its subdimensions are relatively high.


TABLE 1. Descriptive statistics and Pearson correlations (N = 218).
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Moreover, the results also show that the age of the founder is positively associated with the affordable loss subdimension of effectuation and negatively associated with experimentation. The education of the founder is positively associated with cognitive flexibility and negatively associated with the experimentation subdimension of effectuation.

Hierarchical linear regression analysis was used to test our hypotheses, and the bootstrap method was used to test the mediating effect of the theoretical model. The results of the regression and mediation analyses are presented in Tables 2, 3.


TABLE 2. Results of regression analysis.
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TABLE 3. Results of mediation analysis.
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We followed the procedures developed by Preacher and Hayes (2008) to test the mediating effect in our model. First, we regressed cognitive flexibility on the control variables as our base model and then added emotional complexity (Model 2) to test Hypothesis 2. Then, we regressed the synergetic use of causation and effectuation on the control variables, cognitive flexibility, and emotional complexity in sequence (from Models 3 to 5) to test Hypotheses 1 and 3. Finally, we used the “PROCESS” macro suggested by Hayes (2018) to assess the indirect effects of emotional complexity on the synergetic use of two decision logics (Hypothesis 4).

Table 2 shows that entrepreneurs with higher emotional complexity are positively associated with higher cognitive flexibility (b = 0.465, p < 0.000); thus, Hypothesis 3 is supported. In addition, after controlling the influence of cognitive flexibility of entrepreneurs (b = 5.878, p = 0.000), there is still a positive association between emotional complexity and the synergy of causation and effectuation (b = 1.802, p < 0.000); thus, Hypotheses 1 and 2 are supported.

In Table 3, the 95% CIs for the indirect effect of emotional complexity obtained by the bootstrapping with 5,000 iterations do not include zero (b = 2.7343, SE = 0.449, and CI = 1.9123, 3.6809), which means that the mediating effect of cognitive flexibility can be assumed. Thus, Hypothesis 4 was supported.



DISCUSSION AND CONCLUSION

Recently, several empirical studies have shown the synergetic effect of causal and effectual logic on venture performance (Smolka et al., 2018; Braun and Sieger, 2021; Galkina et al., 2021). However, we still know less about how we can get it. To fill this gap, we introduced the entrepreneurial metacognition and emotional complexity theory and established a model for the emergence of synergetic use of causal and effectual logic. We found that an entrepreneur with emotional complexity is more likely to use decision logic in tandem, and cognitive flexibility partially mediates this relationship.


Theoretical Contributions

Our research makes several theoretical contributions to the literature.

First, our core contribution is the introduction of emotional complexity as a critical antecedent to the synergetic use of causation and effectuation. Responding to the call from Shepherd (2015) to link emotions with entrepreneurial decision-making, this study establishes the theoretical and empirical links between emotional complexity and decision logic. It adds a new perspective to the burgeoning literature on effectuation (Matalamäki, 2017). More specifically, an entrepreneur with emotional complexity interprets his sensory experiences more accurately and has more regulatory resources for metacognitive functioning. They are more likely to use two entrepreneurial logics in tandem to tackle entrepreneurial tasks. These findings confirm that synergy is driven not only by firm-related factors but also by individual-related emotional factors (Braun and Sieger, 2021).

Second, by introducing emotional complexity theory, we addressed the call to shift from single emotion to complex emotions (Gielnik et al., 2021) and extended the scope of emotion research in entrepreneurship research. Although scholars are aware that emotions play an essential role in the cognition of an entrepreneur, few researchers have noted that the emotional experience of an entrepreneur is seldom simple but often complex (Grossmann et al., 2016). During the venture creation process, the emotional experience of an entrepreneur is like a rollercoaster (De Cock et al., 2020). Moreover, entrepreneurs differ in their emotional complexity (Kang and Shaver, 2004). Thus, we argued that complex emotions, but not simple emotions, impact the choice of cognitive strategy of an entrepreneur. Complex emotion alerts entrepreneurs to the contradictory and conflicting elements in the environment and contributes to their choice of the most appropriate cognitive strategy.

Finally, we advanced the entrepreneurial metacognitive theory by developing a novel theoretical link between emotional complexity, cognitive flexibility, and decision logic. Previous studies view the synergy of casual and effectual as an outcome of metacognitive functioning and propose that metacognitive experiences are especially likely to occur during intense emotional experiences (Haynie and Shepherd, 2009; Haynie et al., 2010, 2012). This study extends this strand of literature by addressing the complexity of emotional experience as an antecedent to cognitive flexibility, enabling us to have a more nuanced view of the role of emotion in the metacognitive process of an entrepreneur. Specifically, an entrepreneur with granular emotional knowledge has a more accurate and complex emotional experience, which stimulates their metacognitive awareness, and results in them being more active in the choice of the most appropriate cognitive strategy for entrepreneurial tasks.



Managerial Implications

The results of this study should also raise entrepreneurs and educators’ awareness of the benefits of granular emotional experiences (Barrett, 2017a). We hope that our research findings will induce entrepreneurs to be more sensitive to their emotional experiences and interpret emotional information accurately and adaptively. We also expect educators to incorporate the concept of emotional complexity into their curriculum for entrepreneurs and innovators (Honig, 2004; Wu and Chen, 2021).



Limitations and Future Directions

There are some limitations to this study that might open future research avenues.

First, since the research design of this study is based on a cross-sectional survey, we can only confirm the correlation but not causality. Studies using longitudinal or experimental designs are needed to replicate our findings. Specifically, researchers could use the mediating experimental design (Stone-Romero and Rosopa, 2010; Pirlott and MacKinnon, 2016) to test the mediating effect of cognitive flexibility between emotional complexity and synergetic use of decision logic.

Second, we measured emotional complexity by asking entrepreneurs to characterize their emotional experiences in global and retrospective terms. There are several measurements for assessing the ability of an individual to identify or recognize affective feelings as differentiated emotional experiences (O’Toole et al., 2020). We recommend that future studies use other measurements to verify our model. Specifically, experience sampling and think-aloud methods can be adopted to observe how entrepreneurs report their emotional experiences on a moment-to-moment basis (Davison et al., 1997; Hoemann et al., 2021).

Third, we conceptualized synergy as the conscious and proactive choice of decision logic of an entrepreneur. However, synergy might occur passively. For example, an entrepreneur may have to adopt casual and effectual logic in tandem to meet venture capital or incubator requirements (Frese et al., 2020). Further research could develop a model to integrate the proactive and passive adoption of two decision logics.

Fourth, this research provides the emotional complexity of an entrepreneur to explain the emergence of synergy in the mind of an individual. However, synergy may arise from integrating team members with differentiated decision logic (Alsos et al., 2020). Therefore, future research could extend the model from the individual level to the team level.
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FOOTNOTES

1
Sarasvathy (2001) proposed the following three types of means available to the entrepreneurs for their entrepreneurial task: who they are, what they know, and whom they know.

2Cognitive strategy refers to the “knowledge structures that people use to make assessments, judgments, or decisions involving opportunity evaluation, venture creation, and growth” (Mitchell et al., 2002, p. 97).
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The high-quality workspace can be used as a physical carrier for design innovation and entrepreneurial organizational culture to continuously change the psychological cognition and behavior of employees in community of practice. The spatial narrative of the culture of design innovation and entrepreneurial organizations means to integrate entrepreneurship and organizational culture into the space through visual presentation. Whether the spatial narrative is successful or not needs to be judged by whether the change of people’s psychological cognition achieves the expected effect. The traditional qualitative research methods such as interviews and questionnaires cannot fully and accurately present the psychological cognitive mechanism of design Innovation and entrepreneurship organization members. We use virtual reality technology combined with electrophysiological technology to conduct experiments. We use these technologies to conduct quantitative experiments on psychological cognition in community of practice. This study will select a design innovation and entrepreneurial organization, randomly select 20 participants, and divide them into 2 groups for experimentation. The VR scene is based on their real office space as a prototype. Put the visual elements of corporate culture in one of the VR scenes. The other VR scene as a reference does not incorporate visual elements of organizational culture. Participants participated in the experiment in these two VR scenarios. There are many advanced devices that can accurately test individual psychological changes, but the ErgoLab man-machine environment test platform, can collect and compare these data [physiological data, electroencephalogram (EEG) data, and behavior data] in real-time and comprehensively, which is its advantage. According to the experimental results, judge the changes in the psychological cognitive data of the participants before and after the placement of the spatial narrative in design innovation and entrepreneurial organizations. The experiment combined interviews and questionnaires to ensure the authenticity of the quantitative data. The conclusion of the experiment will produce an accurate quantitative study on the psychological cognition of the spatial narrative of design innovation and entrepreneurial organizational culture. A sense of organizational belonging, collective sense, pride, mission, and work fun can be generated in the workspace.

Keywords: design innovation, entrepreneurship, organizational culture, psychological cognition, spatial narrative, community of practice


RESEARCH BACKGROUND, TRENDS AND SIGNIFICANCE


Research Background

Early researchers in this field discovered that architectural space is closely related to storytelling. Architecture is permeated with narratives because it is constituted within a field of discourses and economies (formal, psychological, and ideological) (Rakatansky, 1992). The spatial narrative of architecture is closely related to the psychological changes of people. Narrative design, as the origin of post-modern, has expression function besides meeting the practicality demands (Xiang, 2005). This expression function can affect the psychological cognition of space users. Using narrative criteria to predict or interpret possible human response to interior design can assist designers in making wise concrete decisions about complex and abstract phenomena (Cathy and Ganoe, 1999). Researchers can use VR indoor scenes to test human cognition and behavior. The interior design of virtual reality can make designers and users realize the effect of “what you see is what you get,” and at the same time, make users feel the artistic conception in the virtual scene of this design (Li et al., 2021). VR had been applied as a visualization tool to construct a dynamic and immersion environment that imitates the campus space. Then some key design elements were changed to form contrast schemes. Participants were recruited to experience these contrast spaces and were collected Electrodermal Activity (EDA) and Photoplethysmography (PPG) signals for emotional arousal analysis (Pei et al., 2021b). Davies (2010) believed that Office design needs to be based on the needs of the most important producers of profit and value for any organization – the workforce. And ideas that office design can impact organizational culture – resulting in the adoption of more collaborative working spaces in trying to force interaction (Davies, 2010). However, in these studies, few people pay attention to how to influence the innovation enthusiasm of employees through the visual presentation of corporate culture in the office space. In these studies, no one paid much attention to the psychological impact of office space narratives on employees of entrepreneurial organizations. The development of design innovation and entrepreneurship requires a workspace that can stimulate employees’ creativity, gather team strength, and be full of corporate culture as a physical carrier. The team’s effectiveness can be improved by changing the space environment where the team works (Plattner et al., 2019). Differences in innovation capacity across different functional areas are impacted more by the Attitudes Toward Innovation that individuals bring to the workplace (Cropley and Cropley, 2017). From the perspective of cultural psychology, the workspace can be used as a physical carrier for designing entrepreneurial organizational culture to continuously change employees’ psychological awareness and cognitive behavior, and generate a sense of organizational belonging. In order to find the modes of professionalization employed in the field of creative industries, the category of space and place have been addressed as a fruitful research area intended to contextualize the sometimes self-driven evolution? in creating an identity as an entrepreneur (Lange, 2011). Design is a part of art and needs creative inspiration. One of the main motivations expressed in the academic literature in the emerging field of artistic entrepreneurship is the need to improve the entrepreneurial skills of artists (Callander and Cummings, 2020). The spatial narrative of designing innovation and entrepreneurial organization culture is to integrate entrepreneurship and corporate culture symbols into the space through visual presentation. Dissemination of unique corporate cultural information through specific spatial visual logic, so as to use space to “tell” entrepreneurial stories, cultivate entrepreneurial spirit, stimulate creativity, and generate positive organizational psychology. Entrepreneurs attempt to contextualize innovation by establishing links with the past, present and future to generate meaning (Garud et al., 2014). This type of scientific research (environmental psychology) that triggers psychological changes through spatial cues is increasingly being paid attention to by design entrepreneurial organization teams and related scholars. Related studies have shown that placing ornamental plants in the office space will increase the happiness of employees. The researchers used quantitative research methods to test participants’ brain activity, heart rate variability, and skin conductivity. Finally, the researchers found Ornamental flowering plants are beneficial to improve the physiological functions of office workers and improve psychological relaxation (Elsadek and Liu, 2020). However, there are relatively few related researches on the precise quantitative research on the psychological cognition of spatial narrative in the design of entrepreneurial organization culture, and it is worthy of in-depth study.

Therefore, we try to re-understand the psychological cognition of spatial narrative in designing entrepreneurial organizational culture through scientific and precise quantitative research in this paper. The purpose of this paper mainly contains three important contents. The first important content is to change the situation of insufficient precision quantification in the research of spatial narrative psychology in the design of entrepreneurial organization culture through this research. The second important content is that we try to establish a scientific method that can combine qualitative research and quantitative research in this research field through this paper. The third important content is that we try to establish a scientific evaluation of spatial narrative psychology from multiple dimensions. The main structure of this article is based on academic research analysis and practical needs to ask questions, then carry out experimental design and data collection, and finally carry out data analysis. We use these data to try to solve the problems raised.



Research Trends

The research team selected the world academic literature abstract index database Web of Science to retrieve and analyze the content of the research on the design, innovation and entrepreneurship organization space. Under the selected database of the core collection of Web of Science, the three subject terms “design,” “entrepreneurship” and “space” were selected for retrieval. The publication time was set to nearly 5 years. A total of 71 related journal articles were searched. In order to visualize the state of this research, the research team imported the retrieved data into the CiteSpace bibliometric analysis tool to analyze the original data, and drew relevant knowledge maps from the three aspects of the author, research institution, and keywords for visual analysis. Through the analysis of the author’s knowledge map drawn by CiteSpace (Figure 1), it is found that the correlation degree of the researchers of “design,” “entrepreneurship” and “space” shows a total of 112 nodes, showing 92 connections, and the correlation density is only 0.0148. These data indicate that the closeness of the association between researcher’ meetings is low; the research frequency is less, and the research in this field is not sufficient, and it is worth continuing to study.
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FIGURE 1. The analysis of the author’s knowledge map drawn by CiteSpace (Retrieved by our research team and screenshots).


Through the analysis of the knowledge map of research institutions drawn by CiteSpace (Figure 2) and related background data, it is found that the cooperation status of research institutions for “design,” “entrepreneurship,” and “space” is scattered. According to the knowledge graph, the co-occurrence network of research institutions shows 87 nodes, 53 connections, and the density is only 0.0142. Although some research universities cooperate more with other research institutions, the overall research strength is scattered, and the research in this field is relatively weak. Stockholm University in Sweden has many connections and has the most research institutions in cooperation with it. It has connections with universities and research institutions such as Waterloo Institute for Social Innovation and Resilience, Uppsala University, University of Cape Town, Coracle Consulting, and University of Waterloo.
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FIGURE 2. The analysis of the knowledge map of research institutions drawn by CiteSpace (Retrieved by our research team and screenshots).


Through the analysis of the keyword knowledge map (Figure 3) drawn by CiteSpace, the frequency and centrality of some keywords can be counted (Table 1). The co-occurrence network and frequency analysis of keywords can detect relevant hot spots in this research. After importing the retrieved literature data, set “Time Slicing” to “2017–2021,” take 1 year as a time slice, and click “keyword” as the analysis object. Select the co-occurrence word TOP25% in each slice as the threshold, and then generate a keyword co-occurrence map for the research field of this problem from 2017 to 2021. Around the core keywords of “entrepreneurship,” co-occurring keywords such as “Innovation,” “Organization,” “Technology,” and “Case study” appeared. From the perspective of the frequency of keywords, the frequency of the main keyword “entrepreneurship” is 27, and the centrality is 0.49. The frequency of “Innovation” is 14, and the centrality is 0.23. The frequency of “Organization” is 6, and the centrality is 0.32. Although the overall centrality is low, entrepreneurship, innovation, and organization are the main topics discussed. Although “self efficacy” involves the field of psychology to a certain extent, there is a lack of research on environmental psychology for designing innovative and entrepreneurial organizational culture, so further research can be done.
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FIGURE 3. The keyword knowledge map drawn by CiteSpace (Retrieved by our research team and screenshots).



TABLE 1. Keyword frequency and centrality statistics (top 20) (Retrieved, screenshots and sorted by our research team).
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The Innovation and Effectiveness of the Research

Whether the study of spatial narrative is successful needs to be judged by whether the change of people’s psychological cognition achieves the expected effect. The traditional qualitative research methods such as interviews and questionnaires cannot fully and accurately present the psychological cognitive mechanism of design innovation and entrepreneurial organization members. Moreover, the experimental process of a lot of related research is not multi-dimensional, real-time comprehensive data collection and analysis. Therefore, we used a new technology platform and test methods to conduct experiments.

Regarding this research, we have two important innovations. First, there are innovations in research methods in this research. Our experiments are tested in the created 3D virtual reality environment. Through multi-dimensional objective and quantitative experimental data analysis, combined with the process of qualitative research, we make the research method more scientific and comprehensive. Our exploration in research methods makes up for the lack of precise quantitative research in this field. We use ErgoLAB HME Synchronization Technology to collect the physiological data, electroencephalogram (EEG) data and eye movement data of the testees to realize the real-time synchronous collection and analysis of multi-dimensional data. Therefore, the results of this experiment are more accurate. Second, there are new research findings in this research. Through this research, we have revealed the subtle changes between the spatial narrative and individual psychological cognition about the design and innovation of entrepreneurial organizational culture. We have confirmed through experiments that the implantation of entrepreneurial organizational culture has a positive impact on people’s psychological cognition in the process of spatial narration. An office space that incorporates design innovation and entrepreneurial organizational culture is conducive to inspiring employees’ sense of belonging, collective sense, pride, mission, and work fun.

In this study, we selected a real design innovation and entrepreneurship organization as the experimental object, and randomly selected subjects from the organization for experimentation. Therefore, it is effective in the selection of experimental subjects. We use the combination of quantitative and qualitative research methods, and use the more advanced ErgoLAB HME Synchronization Technology in the research. Therefore, our experimental methods and techniques are effective. In the process of research, we draw a visual map based on CiteSpace and conduct a lot of literature research. Therefore, there is a certain academic basis in this research. This research has three important values. First, through a combination of quantitative research and subjective evaluation, we empirically demonstrated that using the organizational culture of design innovation and entrepreneurship as a spatial narrative content will have a positive impact on human psychology. Second, we obtain data through scientific quantitative experiments, which improves the scientificity and accuracy of the spatial narrative process of entrepreneurial organizational culture. The results of this experiment provide a data reference for stimulating the innovation ability of members in innovative and entrepreneurial organizations. Third, we explored the specific content of the psychological impact of spatial narration on the employees of design innovation and entrepreneurial organizations. The office space integrated into the design, innovation and entrepreneurship organization culture is conducive to inspiring employees’ sense of belonging, collective sense, pride, mission, and work fun. People who design innovative and entrepreneurial organizations can use these dimensions to carry out spatial narration in the workspace, and to achieve the harmony and unity of people, culture, and environment.

It is worth exploring whether the integration of organizational culture into the office space has an impact on employees enthusiasm for work. This research mainly focuses on the influence of organizational culture on employees’ sense of belonging, collective sense, pride, sense of mission, and sense of work fun to form judgments. An excellent organizational culture should give employees a sense of belonging, which is also one of the important manifestations of the formation of organizational identity, trust and emotional maintenance. The sense of collectiveness plays an important role in the teamwork and efficient operation of the members in the organization, which can enhance the passion at work and help to form a common goal. Pride has an important impact on the self-confidence development of members in an organization, and can increase job satisfaction. The sense of mission forms a consistent value cognition to the sense of responsibility and responsibility of the members in the organization. The sense of fun at work plays an important role in the happiness index, thinking transformation, happy mood of the members in the organization and alleviating work fatigue.




THE EXPERIMENTAL CONTENT OF THE RESEARCH


Research Hypothesis and Experimental Preparation

The research hypothesis proposed by our team is that the implantation of design Innovation and entrepreneurial organizational culture in the office space will have a positive impact on people’s psychological cognition during the spatial narrative process. The office space integrated into the organizational culture of innovation and entrepreneurship is conducive to inspiring employees’ sense of belonging, collective sense, pride, mission, and work fun. Entrepreneurial organizational culture is very important to the development of a company. Teams whose members have a clear focus on their purpose within the organization’s over-arching strategic plans, are well matched with specific talents of members and leaders of the team, and serve within a strong enterprise culture, are more highly motivated as agents of making strategy happen (Wolf and Felger, 2019). The culture of entrepreneurial organization has an important influence on the employee’s job satisfaction and work motivation. Organizational Culture (OC) has a positive and significant effect on Employee Performance (EP) (Prawinto, 2020). Studies have shown that Organizational culture has positive influence directly and indirectly to the work satisfaction and organizational commitment. The work satisfaction has positive influence directly or indirectly toward motivation and organizational commitment (Tobing and Kennedy, 2018). The development of design innovation and entrepreneurial organizations is inseparable from the support of workplace. Workplace design, configuration and spatial features impact how well and how much a company can benefit from its human capital (Lu, 2015). In J. Lu’s paper, the sense of belonging should be a method of establishing connections with other elements in the office (Lu, 2015). Stress management, personal control, sense of belonging, territoriality, control and supervision are the identifiable dimensions that influence occupants’ innovation and collaboration, well-being and job satisfaction in the office environment (Nag, 2019). Therefore, the sense of belonging of employees should be paid attention to in the office space. Team workspace is a specific example of an alternative office design strategy to support the activities of highly interactive, multi-disciplinary teams of knowledge workers (Brager et al., 2012). Therefore, the collective sense of employees should be paid attention to in the office space. Y. Lu and V. Roto believe that pride is one of the most meaningful experiences in daily life. And Taking the interdisciplinary aspects of pride into account, their article addresses the challenge of how experience design can contribute to pride experience in the workplace (Lu and Roto, 2016). Therefore, the pride of employees should be paid attention to in the office space. The sense of mission can be a powerful force in shaping and guiding an entrepreneurial venture (Wickham, 1997). Therefore, the employees’ sense of mission should be paid attention to in the office space. R. Fluegge-Woolf found that Fun at work was positively and directly related to organizational citizenship behavior, and positively and indirectly to both task performance and creative performance. In addition, individuals having fun at work were also more likely to be more engaged in their work, and consequently exhibit greater creative performance (Fluegge-Woolf, 2014). Therefore, in the office space, attention should be paid to employees’ work fun.

Through the use of virtual reality imaging technology combined with electrophysiological technology to conduct quantitative experiments on the psychological cognition of the participants in the spatial narrative of the innovation and entrepreneurial organization culture. The main experimental equipment includes physiological index test equipment, EEG index test equipment, eye tracker and ErgoLab platform1, etc. The ErgoLab man-machine environment test cloud platform version 3.0 used in this experiment was provided by Beijing Jinfa Technology Co., Ltd. (Kingfar International Inc.). The independent variables of the experiment are mainly the sense of belonging, collective sense, pride, mission and work interest of the design innovation and entrepreneurship organization’s members. The dependent variables are mainly the physiological indicators, EEG indicators and eye movement indicators of the participants. Through experimental empirical research, it is clear whether the organizational culture of design innovation and entrepreneurship has an impact on people’s psychological cognition in the process of spatial narration.

The design innovation organization selected for this research is Shanghai Fengyuzhu Culture Technology Co., Ltd., which was established in 2003. From a small design innovation and entrepreneurial organization at the beginning of its establishment, it has now developed into a leading enterprise in China’s exhibition and display industry, mainly focusing on the exhibition and display design industry. This design organization has a compound design building with its own property rights and was officially listed in 2017. The main reason why this design innovation and entrepreneurship organization is selected as the research sample is that it can develop from a small design innovation and entrepreneurship organization to a leading enterprise in the industry in a relatively short period of time, and the organization development is distinctively typical. The organizational culture of this design organization is clear and systematic, with direct visual logos and slogans, and the development of the company is also clear. Another characteristic of this company is to focus on the creation of a high-quality office environment. The office space on each floor is equipped with a variety of scenic spots, leisure areas and interactive exhibition areas, as well as a botanical garden, gymnasium, coffee bar, indoor basketball court, 5D cinema, football field, virtual golf and other spaces and architectural model museums. These factors make the office space appear very comfortable and full of interest, and mobilize the enthusiasm of employees for innovation in a relaxed and pleasant environment. Just like the slogan of this design innovation and entrepreneurship organization – “The fun is just beginning,” this also highlights the difference in design innovation and entrepreneurship organizations.

The stimulus materials used in this experiment are two VR virtual office spaces made with computers. The structure, area and layout of these two VR virtual office spaces are basically the same. And it is a VR scene based on the real scene in their real work. The reason why VR scenes are used for experiments, because it helps minimize external interference factors during the experiment, such as interference caused by changes in light or other changing factors in the space. The VR scene is an open office area that can accommodate about 18 employees, with an area of about 148 square meters, and the environment is relatively high-quality. The difference is that the logo of the design entrepreneurial organization, slogan, corporate honors and awards display, corporate history memorabilia display, board game scene, team building activity display and other corporate cultural visual images are implanted in a scene space (scene B) and symbol. We take these visual elements that represent corporate culture as important content that can reflect spatial narratives. In another space (Scene A), the above visual content is not implanted. Test the changes in physiological indicators, EEG indicators and eye movements of the two groups of people under different environments. The VR virtual office space is re-established based on the real office scene of this design innovation and entrepreneurial organization. The original basic structure and basic layout of the space are retained in the virtual scene to ensure that employees do not have a complete sense of strangeness to the space. In the office space scene where the design and entrepreneurial organizational culture is implanted, we have carried out some back-end parameter associations to facilitate the use of eye trackers to analyze and capture later in the test process. In the VR virtual space, the logo is the most intuitive attribution mark of the entrepreneurial organization, so we associate the sense of belonging by setting the corporate logo image. The slogan of the organization can enhance the collective consensus, and shouting slogans is also an important means to strengthen the sense of collectiveness. Therefore, we set up the slogan slogan display to associate the sense of collectiveness. The honor of the enterprise can bring full confidence to employees, and it is also a reward for their own work. Therefore, we set up a display area for the honor of the enterprise to associate the sense of pride. Understanding the turning point of the company can motivate employees’ sense of responsibility, and understanding the company’s history is conducive to urging employees to shoulder their missions. Therefore, we set up a corporate history memorabilia display area to associate the sense of mission. The entertainment space allows employees to relax and entertain after work. The photos of team building activities can also witness the company’s daily fun life. Therefore, we set up board games and team building activity scene areas to associate work fun. Through the test of these five senses, it is possible to discover the specific degree of influence of corporate culture into the office space on employees.



Experimental Operation Process

Through thorough communication with this design, innovation and entrepreneurship organization (Shanghai Fengyuzhu Culture Technology Co., Ltd.), we randomly selected 20 participants. Two groups (10 people in each group) conducted individual participant experiments in a space that did not belong to their entrepreneurial culture and a space that belonged to their corporate culture. Our experimental process is mainly divided into four steps(Figure 4). In the first step, we introduced the purpose of this experiment to the people who participated in the test, and entered the experiment after seeking their own consent. In the second step, the tested wear physiological data collection equipment, EEG data collection equipment, and eye movement data collection equipment according to the experimental arrangement, and enters the 5-min baseline collection link. In the third step, the testees enter the free browsing link of the VR office scene (Figure 5). Among them, the first group of testees (10 people) first look at the A space (office space without corporate culture implantation) for the VR test. The test time is 3 min, and various indicators are recorded at the same time in the background. Then, the subjects looked at Space B (office space with corporate culture implanted) for VR testing. The test time per person was 3 min, and various indicators were recorded at the same time in the background. The second group of subjects (10 people) was tested in the same format and time as the first group. The difference was that the second group of subjects looked at the B space first, and then looked at the A space. In this way, it can be ensured that there is no pre-effect in the experimental results of the test subjects in the experience of the two VR office scenes. In the process of two groups of people being tested in turn, we used ErgoLab eye tracking analysis and VR virtual eye tracking module to record and analyze the attention of the testees in real time. We use ErgoLab, man-machine environment test platform to collect eye movement data, physiological data, EEG data and behavior data for comprehensive analysis. During the test, the synchronized analysis of the eye movement parameters are the first fixation time (TFF) and the total fixation time. The physiological recording module records and analyzes the subjects’ physical arousal level, changes in stress response levels and emotional relief in real time, mainly using electrical skin activity (EDA) and ear tip pulse (PPG). The EEG recording module records and analyzes the brain waves of the subject in a awake, calm state, and an active and agitated state in real time. The synchronization analysis indicators are α waves and β waves. According to the experimental results, we judge the changes in the psychological cognitive data of the participants before and after the placement of the spatial narrative in the design of the innovation and entrepreneurial organization culture. After the virtual experience experiment is over, a 4-min subjective feeling interview and subjective questionnaire record module. The source of the survey questionnaire is the questionnaire design carried out by the research team around the employee’s sense of belonging, collective sense, pride, mission, and work fun in this research. Finally, a comprehensive analysis is carried out to ensure the authenticity of the quantitative data through a combination of qualitative and quantitative research.
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FIGURE 4. Schematic diagram of the process of this experiment (Drawn by our research team).
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FIGURE 5. Image recording of field experiments on testees (Photography by our research team at the experimental site).





ANALYSIS OF EXPERIMENTAL STATISTICS


Analysis of the Baseline Situation of the Testees

At the beginning of the experimental test, each testee needs to accept a baseline test in a calm state for 5 min. The baseline test is mainly to test the electrical skin activity (EDA), brain electrical indicators (EEG) and Heart Rate Variability (HRV) of testees. Electrical skin activity (EDA) is to determine the state of a person’s mental activity by testing the electrical conductivity of the skin. Emotional tension, excitement, excitement, and anxiety will all lead to an increase in skin conductance (Mandryk et al., 2006). Electroencephalogram (EEG) is mainly to test the brain wave changes of a person in different states. Brain waves can be divided into α waves, β waves, θ waves and δ waves. The frequency of α waves is 8–13 times per second, the average number is about 10 times, and the amplitude is 20–100 μV. The rhythm is most pronounced when the eyes are opened or when other stimuli are received, the α wave disappears instantly (Tie and Hui, 2007). The appearance of β waves means that the brain is more excited (Tie and Hui, 2007). Heart Rate Variability (HRV) signal contains a lot of information about cardiovascular regulation. The extraction and analysis of this information can quantitatively evaluate the tension and balance of cardiac sympathetic nerve and vagus nerve activity and its influence on cardiovascular system activity (Jingxia and Yanqiang, 2001).

After processing and exporting the data through ErgoLab data, it was found that the average value of the overall electrical skin activity (EDA) of the 20 testees was at a relatively low level. Except for very few samples, such as the first testee, the average EDA value was as high as 16.98 μS, and most of the EDA was below 10 μS. The overall average of the EDA of all samples is 3.22 μS, which indicates that most of the testees are in a relatively stable state of mind, and they have a better psychological adaptation to the tested environment.

Electroencephalogram baseline situation: research data show that alpha waves appear when awake, quiet, and closed eyes, and the alpha waves recorded in the back of the brain are most obvious, and when the eyes are opened, thinking problems or receiving other stimuli, The alpha wave disappears (Songyun et al., 2008). Therefore, alpha waves can be used to analyze the relaxed and comfortable mood of the testees in different scenes. Analyze the excitement of the testees in different scenes with β waves. After the research team processed and exported the data through ErgoLab, the alpha wave was selected as the analysis index in the EEG analysis. The overall total power average was 19.96 dB and the standard deviation was 12.07 dB. The average value of the total power of the β wave is 16.7 dB, and the standard deviation is 11.98 dB. Most of the subjects are conscious, their bodies are in a relaxed state, and the overall subjects are in good condition.

Heart rate variability (HRV) baseline situation: After processing and exporting data through ErgoLAB, meanHR (bpm) is selected as the analysis index in the time domain analysis of heart rate variability (HRV). Overall, the data shows that the average heart rate of the ECG signal is 77.65 bpm, and the samples are all between 60–100 bpm. In the frequency domain index analysis, LF/HF is selected as the analysis index, and the overall LF/HF ratio is basically between 0 and 5. After removing the ratio of sample 8 to 31 (which may be an abnormality caused by improper operation of the experiment), the overall average is 1.27. The overall signal power density is stable.



Physiological Data Analysis of the Testees

Electrodermal activity data analysis: Electric skin (EDA) baseline situation: The EDA indicator record of individual samples displayed on the ErgoLab platform during the experiment is shown in the figure (Figure 6). This figure shows the changes in the skin’s electrical conductivity data during the testee’s experience of scene B. An increase in the value during a certain period of time indicates that the testee’s emotional arousal is increased. It shows that the testee was stimulated by an event during this time period. When combined with the comprehensive analysis of the VR scene graph that the testee saw at the time, we can determine which factors caused this situation. After data processing and data export, it is found that the average EDA of the testees in scene A is 7.82 μS. Compared to the baseline EDA average of 3.22 μS, which is higher than 4.6 μS, this indicates that the testees were watching scene A and his mentality is still slightly fluctuating. Part of the reason may be due to the excitement and novelty of the testees wearing VR glasses.


[image: image]

FIGURE 6. EDA indicator records of individual samples displayed on the ErgoLAB platform during the experiment (Search and take screenshots from ErgoLAB by our research team).


After data processing and data export, it is found that the average EDA of the subjects in scene B is 7.9 μS, which is only 0.8 μS higher than the average EDA of scene A of 7.82 μS. Therefore, although the EDA data is not enough to show that scene B has a more obvious psychological impact on the testee for scene A. But objectively, it shows that the mentality of the testees when watching the two scenes is relatively stable, and other physiological indicators can be further analyzed.

Heart rate variability data analysis: time-domain analysis of HRV, the average heart rate of the overall ECG signal of the subject in scene A is 78.85 bpm. Compared with the baseline average heart rate value of 77.65 bpm, the overall increase is 1.2 bpm. Although the increase in this value is not obvious, it also shows that the testee’s heartbeat speeds up while observing the scene, and the degree of emotional arousal increases slightly.

The average heart rate value of the overall ECG signal of the testee in scene B is 79.75 bpm, which is higher than the average heart rate value of 78.85 bpm in scene A, and is 0.9 bpm higher overall, with a slight increase. The data shows that the testee’s heartbeat speeds up slightly when observing a scene with corporate culture space. The degree of emotional arousal has increased to a certain extent, and the overall degree of autonomic nervous system has increased. In the frequency domain analysis, the average LF/HF index of the testees in scene A is 2.02. Compared to the baseline LF/HF average of 1.27, an increase of 0.75. The data shows that the testee responds to an increase in the equilibrium control of the autonomic nervous system, which is a normal phenomenon.

The average LF/HF index of testees in scenario B is 3.73, which is 1.71- higher than the average of LF/HF in scenario A, an increase of 84%. The data showed that the testees responded that the balance control of the autonomic nervous system was significantly increased. It shows that the testees are more autonomous and proactive when observing the scene of the space with corporate culture implantation. At the same time, the overall average value of β waves in scene A is 34 dB, and the overall average value of β waves in scene B is 35.61 dB. Compared with the baseline, the overall average value of β wave is 16.7 dB, and the value in scene B is the highest, indicating that some of the testees in scene B are more exciting.



Electroencephalogram Data Analysis of Testees

The EEG indicator record of individual samples displayed on the ErgoLAB platform during the experiment is shown in the figure (Figure 7). The figure reflects the brain wave changes of the testee when the test is performed in scene B. According to this graph, we can see the brain excitement of the testee in different test time periods. When the excitement is high, it means that the testee may be stimulated by some images in the scene to cause changes in brain waves. We first analyzed the alpha wave (Figure 8). After data processing and exporting the data, the analysis found that the overall average value of the alpha wave in the EEG indicators of the testee in scene A (9–14 Hz) was 35.15 dB, compared with The overall average value of the alpha wave from the baseline is 19.96 dB, an increase of 15.19 dB. This shows that the testee’s awareness has increased significantly under scenario A and the baseline test. In scene B, the overall average value of the alpha wave of the testee is 35.48 dB, which is 0.33 dB higher than that of the testee in scene A, and the value has increased. This shows that although the level of consciousness of the testees in the two scenes is basically the same, scene B is more comfortable for the testees.


[image: image]

FIGURE 7. EEG indicator records of individual samples displayed on the ErgoLAB platform during the experiment (Search and take screenshots from ErgoLAB by our research team).



[image: image]

FIGURE 8. EEGα wave of the testee in scenes A and B-total power (dB) (Search and take screenshots from ErgoLab by our research team).




Eye Movement Data Analysis of Testees

During the experiment, we used the ErgoLab platform to analyze the eye movement data of the testees, mainly focusing on the number of blinks, the first fixation time (TFF) and the total fixation time (TFD) for comprehensive analysis. The figure (Figure 9) shows the eye movement data of the testee in the VR scene. The figure shows the conditions of the VR screens that the testee was concerned about at different time points of the test. The figure also shows the testee’s brainwave status, skin electrical status, and heart rate status in a real-time comprehensive display. We can judge whether the content of the testee concerned at that moment caused a comprehensive change in these data. In this way, we can judge which eye tracking data is true and reliable.


[image: image]

FIGURE 9. Experimental records of individual samples in ErgoLab (Search and take screenshots from ErgoLab by our research team).


Number of blinks: By analyzing the number of blinks of the testees (Figure 10), we found that the overall average number of blinks of the 20 testees in scene A was 56 times. In scene B, the overall average number of blinks of the 20 testees was 51 times, indicating that the testees were more focused when observing scene B.


[image: image]

FIGURE 10. Statistics of the number of times the testees blink in scenes A and B (Search and take screenshots from ErgoLAB by our research team).


Time to first fixation (TFF): According to the derived data, the mission is the highest average among the five interest areas (community, belonging, mission, pride, and work fun) divided by 20 testees in the B scene Sensitive area, its TFF is 65S. The overall average time to fixation (TFF) is only 32.34S. Therefore, the first gaze time of the testee in the sense of mission is selected for research. The standard deviation of the TFF of the sense of mission is 60, which means that the individual differences are large.

Total fixation time (TFD): According to the derived data, among the five interest areas divided by the 20 testees in the B scene, the area with the highest total fixation time is also the sense of mission area, with a TFD of 6.19S. The overall total fixation time (TFD) average is only 2.01S. Therefore, by comparing with the first fixation time, we can find that the longer the testee’s first fixation time for the mission area in the corporate culture, the longer the overall fixation time.



Interview Analysis of Testees

After the experience experiment of the virtual scene was completed, the research team conducted an interview with each testee. During the interview, 13 testees directly participated in the design business in this organization, and 7 testees participated in administrative or logistical duties related to the design business in this organization. All test testees are an important part of the staff in this organization. When asked what aspects of the company’s corporate culture the testee thinks include, some respondents said: “spatial layout,” “organizational slogan,” “flexible management,” “spatial theme,” “humanistic care,” “Open,” “tolerant,” “overtime,” “free,” “relaxed atmosphere,” and “artistic atmosphere.” When asked whether the testees think that a workplace full of corporate culture is more conducive to improving their work enthusiasm, more than half of the testees held a positive attitude. Some testees said that “may be beneficial to self-relaxation,” some said that this is related to whether the corporate culture fits their personal identity, and some said that “the atmosphere is more relaxed and work efficiency will increase.” When asked whether the testees prefer to work in space A (office space without corporate culture implantation) or space B (office space with corporate culture implantation) during the experiment, more than half of the testees I prefer space B. Most of the testees believe that allowing employees to see the corporate culture can increase enthusiasm and reduce stress. Seeing corporate culture in the space can make people impressed, happy, and help employees understand corporate culture. There are also testees who are more inclined to space A, the main reason is that “personally does not like the kind of corporate culture content posted on the wall.” One of the testees said that he didn’t like the two spaces, because the corporate culture content in the B space is too much, and there is no interesting and rich display form. He hopes to integrate into the corporate culture through simple space design techniques. He thinks that there is no display of corporate culture content in space A, and he doesn’t like it either. Through the interview, we can find three pieces of information. The first message is that most of the testees do not fully understand the culture of the organization, and the degree of understanding varies greatly. Therefore, there is a need to further promote the corporate culture within the organization. The second is that the information is that most of the testees have a positive attitude toward the view that a workplace full of corporate culture can enhance employees’ enthusiasm for work, so the corporate culture can be implanted in the office space to have a positive impact on employees. The third message is that office space with corporate culture implanted is easier for employees to accept, but the presentation form and method of corporate culture need to be considered reasonably.



Questionnaire Analysis of Test Subjects

After the experiment, we also conducted a questionnaire survey on the testees. There are a total of 14 questions in the questionnaire, of which the first 10 questions are directly related to this research, and the last 4 questions are the personal information of the testees Appendix. In the survey that asked the testees to know the company’s corporate culture very well, 45% of the testees expressed “agree,” 50% of the testees expressed they were “unsure,” and 5% of the testees expressed “disagree.” This data shows that the participants’ awareness of the organization’s corporate culture has room for further improvement, and it is necessary to explore effective ways to improve employees’ understanding of corporate culture. In the survey that asked about the testees’ desire to incorporate relevant visual signs belonging to their company in the office space, 90% of the testees expressed “agree,” 5% of the testees expressed “disagree,” and 5% of the testees expressed “unsure.” This data shows that the testees have a higher acceptance of the integration of corporate visual identity into the office space. The presentation of corporate visual identity can become one of the important ways for corporate culture to be integrated into office space. In the survey that asked the testees that a high-quality office environment with a sense of design is conducive to stimulating their creativity, 95% of the testees expressed “agree,” and 5% of the testees expressed “unsure,” no testee expressed “disagree.” The data shows that most of the testees generally accept a high-quality office environment with a sense of design. They believe that the improvement of the environment can stimulate the creativity of employees. In the survey that asked the testees to think that an office space full of corporate culture is more conducive to improving their enthusiasm for work, 60% of the testees expressed “agree,” and 35% of the testees expressed “unsure,” 5% of the testees expressed “disagree.” This data shows that an office space full of corporate culture can have a positive impact on the motivation of most employees. In the survey that asked the testees that the office space full of corporate culture gave the testees a sense of belonging to the company, 75% of the testees expressed “agree,” and 20% of the testees expressed “unsure.” A 5% of the testees expressed “disagree.” This data shows that incorporating corporate culture into the office space can have a positive impact on the testee’s sense of belonging. In the survey that asked the testees that an office space full of corporate culture would enhance team cohesion, 80% of the testees expressed “agree,” 15% of the testees expressed “unsure,” and 5% of the testees expressed “disagree.” The data shows that incorporating corporate culture in the office space can have a positive impact on the cohesion of the testees’s team. In the survey that asked respondents to think that office spaces full of corporate culture should incorporate interesting spatial experiences, 95% of the testees expressed “agree,” and 5% of the testees expressed “unsure.” No testee expressed “disagree.” This data shows that interesting spatial experience is accepted by most people in the process of integrating corporate culture into office space. In the survey that asked the testees that an office space full of corporate culture should display the honors that the company has won, 60% of the testees expressed “agree,” 20% of the testees expressed “unsure,” and 20% of the testees expressed “disagree.” This data shows that it is accepted by most people to properly display the honors obtained by the company in the office space to convey the corporate culture. In the survey that asked the testees that an office space full of corporate culture is conducive to enhancing their sense of responsibility, 65% of the testees expressed “agree,” and 30% of the testees expressed “unsure.” A 5% of the testees expressed “disagree.” The data shows that integrating corporate culture into office space to enhance the sense of responsibility is acceptable to most of the testees. In the survey that asked the testees that it is necessary to present the development history of the company in the office space, 70% of the testees expressed “agree,” 20% of the testees expressed “unsure,” and 10% of the testees expressed “disagree.” This data shows that it is considered necessary for most of the testees to present the development memorabilia of the company in an office space full of corporate culture. Among those testees, the proportion of men was 65% and the proportion of women was 35%. The testees are all ordinary employees of the design, innovation and entrepreneurship organization, and all the testees have received a college degree or above. Through the analysis of the questionnaire, we found that the visual or spatial elements incorporated in the space B experimental scene are recognized by most of the testees.



Discussion on the Data Set Used in the Research

The data set of this research is mainly composed of four parts of data. The data of these four parts are generated after analyzing the data collected by HME ErgoLAB Synchronization Cloud Platform. The data of these four parts are the physiological baseline data of all testees, the physiological data of the testees in two virtual scenes, the eye movement data of the testees in the experiment, the questionnaires and interview data of the testees. The physiological baseline data of the testees mainly includes the EDA data, EEG data and HRV data of the testees before entering the virtual scene experiment. These data are used to reflect the basic physiological data of all testees. The physiological data of the testees in the two virtual scenes mainly includes EDA data, EEG data and HRV data of all testees in the A scene and B scene experiments. These data are mainly used to reflect the changes in the physiological data of the testees during the experiment. The eye movement data of the testees in the experiment mainly includes the testees’ visual attention points, the number of blinks, the number of eye saccades, and the changes in pupil diameter during the experiment. These data are mainly used to reflect the visual attention changes of all testees in the virtual scene. The questionnaire and interview data of the testees mainly include the basic personal information data statistics of all the testees, the data statistics of the questionnaire fill-in results, and the relevant result statistics during the interview process. These data are mainly used to reflect the actual thoughts of the testees. These data can help illustrate the credibility of physiological data and eye movement data.




DISCUSSION OF RELATED RESEARCH

The method of multi-channel physiological signal acquisition for analysis has been successfully applied in related research fields. Some researchers proposed in the paper to use psychophysiological methods to identify personal music emotional experience. In the experiment, researchers collected diverse information of EDA, PPG, SKT, RSP, and PD to explore personal music emotional experience. This research provides people with an effective way to identify personal music emotional experience (Zhang et al., 2019). And they also used the ErgoLAB platform in the experiment for synchronous comparative analysis of data. This experiment has shown that it is possible to distinguish individual psychological and emotional changes through diverse physiological data. Our research is also based on multi-channel physiological data collection. Not only that, we also collected EEG, HRV, and eye movement data, and the content of the data is more comprehensive. EEG and HRV can reflect people’s psychological changes. Some researchers collected brain activity, heart rate changes, and skin conduction data of participants in experiments to explore the psychological changes of people watching flowering plants in an office-like environment (Elsadek and Liu, 2020). This has important reference value for the establishment of our research database. In the research findings, they found that the blue and purple flowering plants in the office can give people a feeling of “comfort,” “relaxation,” and “cheerfulness.” This shows that in the office space, visual content can affect personal emotional changes. The visual presentation of corporate culture in the office space can also have a psychological impact on people. Using VR virtual scenes in the experiment can avoid the interference caused by other factors in the experiment. Some researchers use virtual reality technology to develop an immersive virtual museum in the research of indoor wayfinding to test the physiological and emotional responses of participants (Lin et al., 2019). However, they combined the VR virtual scene experiment with the participants’ EDA data and analyzed them. Based on this, our research has more diverse data analysis content. Some researchers use a variety of physiological data analysis combined with virtual scene experiments and eye movement analysis to evaluate architectural design goals in advance (Pei et al., 2021a). The difference between our experiments is that, based on the use of comprehensive data analysis, we incorporate the discussion of spatial narrative issues. Provide experimental basis for others to successfully carry out spatial narrative design behavior in office space.



CONCLUSION

The spatial narrative of designing innovation and entrepreneurial organization culture is to integrate entrepreneurship and corporate culture symbols into the space through visual presentation. Disseminate unique corporate culture information through specific spatial visual logic. So as to achieve the use of space to “tell” entrepreneurial stories, cultivate entrepreneurial spirit, stimulate creativity, and generate positive organizational psychology. Through literature search, it is found that the research on the spatial field of design entrepreneurship is relatively in sufficient. Through the use of CiteSpace to draw a visual map, it is found that the relevant researchers have a low degree of closeness and less research frequency, and the research in this field is not sufficient. The cooperation status of related research institutions is scattered, and the research in this field is relatively weak. Around the core keywords of “entrepreneurship,” co-occurring keywords such as “Innovation,” “Organization,” “Technology,” and “Case study” appear, but they are insufficiently involved in psychology and there is a need for further research.

Whether the study of spatial narrative is successful needs to be judged by whether the change of people’s psychological cognition achieves the expected effect. The traditional qualitative research methods such as interviews and questionnaires cannot fully and accurately present the psychological cognitive mechanism of design innovation and entrepreneurial organization members. It is necessary to explore the subtle changes between the spatial narrative of design innovation and entrepreneurship organizational culture and the psychological cognition of innovation and entrepreneurship through scientific quantitative experiments. Through multi-dimensional objective and quantitative experimental data analysis, combined with the process of qualitative research, we make the research method more scientific and comprehensive. Our exploration in research methods makes up for the lack of precise quantitative research in this field. We use ErgoLAB HME Synchronization Technology to collect the physiological data, EEG data and eye movement data of the testees to realize the real-time synchronous collection and analysis of multi-dimensional data. The hypothesis proposed in this research is that the implantation of innovative and entrepreneurial organizational culture has a positive impact on people’s psychological cognition in the process of spatial narration. Through this research, we have revealed the subtle changes between the spatial narrative and individual psychological cognition about the design and innovation of entrepreneurial organizational culture. We have confirmed through experiments that the implantation of entrepreneurial organizational culture has a positive impact on people’s psychological cognition in the process of spatial narration. An office space that incorporates design innovation and entrepreneurial organizational culture is conducive to inspiring employees’ sense of belonging, collective sense, pride, mission, and work fun. Through the use of virtual reality imaging technology combined with electrophysiological technology to carry out quantitative experiments on the psychological cognition of participants in the spatial narrative of design innovation and entrepreneurial organizational culture. Physiological indicators, EEG indicators and eye movement indicators are important quantitative indicators in this study. According to the data obtained in this experiment, we analyzed from the eye tracking data and found that in a scene with elements related to corporate organizational culture of design innovation and entrepreneurial organizations, the first fixation time and total fixation time of the relevant cultural elements in the area are correlated. The testees can pay attention to the design of the interest partition in the scene. From the analysis of physiological and EEG data, it is found that the mentality of the testees when watching the two scenes is relatively stable, while in scene B, the average heart rate and LF/HF values of the subjects have increased. The testees are more autonomous when observing scenes with corporate culture space. Combining the testee’s brainwave alpha wave data and beta wave data, it is found that the comfort and excitement of the testee in scene B are better. Combined with the interviews, we found that most of the testees did not fully understand the organization’s culture, and the degree of understanding differed greatly. There is a need to further promote the corporate culture. Most of the testees hold a positive attitude toward the view that a workplace full of corporate culture can enhance employees’ enthusiasm for work, so the corporate culture can be implanted in the office space to have a positive impact on employees. Office space with corporate culture implanted is easier for employees to accept, but the presentation form and method of corporate culture need to be considered reasonably. Through questionnaire analysis, we found that the visual or spatial elements incorporated in experimental scene B are recognized by most of the subjects. The results of quantitative analysis, interview analysis, and questionnaire survey all show that the evaluation of scenario B is better, indicating that the results of the quantitative and quantitative analysis of this study are consistent. Most of the testees generally accept a high-quality office environment with a sense of design, and believe that the improvement of the environment can stimulate the creativity of employees. An office space full of corporate culture can have a positive impact on the work enthusiasm, sense of belonging and team cohesion of most employees. The results of this experiment provide a data reference for stimulating the innovation ability of members in innovative and entrepreneurial organizations. People who design innovative and entrepreneurial organizations can use these dimensions to carry out spatial narration in the workspace, and to achieve the harmony and unity of people, culture, and environment. In the future, we will further discuss the quantitative impact of different design innovations and entrepreneurial organizational cultures and more spatial narrative forms on psychological cognition, and continue to improve data quantitative indicators and establish a quantitative evaluation mechanism.
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FOOTNOTES

1The platform has synchronized heart rate variability data analysis (HRV), electroencephalogram data analysis (EEG), skin conductance data analysis (EDA), electromyography data analysis (EMG), behavior coding, motion capture, eye-tracking, spatial-temporal trajectory And functional modules such as interaction analysis and sequential statistical analysis.
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APPENDIX


Attachment to the paper

Psychological research on the integration of the companyz’s organizational culture into the office space

Dear friends:

Thank you very much for participating in this questionnaire in your busy schedule! The purpose of this survey is to understand whether the integration of the design innovation and entrepreneurial organizational culture in the work space has a positive impact on the psychology of the team’s employees. We assure you that the information obtained in this questionnaire is limited to academic research, please follow your real ideas Fill in, thank you very much for your support and cooperation!


1. Do you have a good understanding of the organizational culture of this company?

  A. Agree B. Is not sure C. Disagree

2. Do you want to incorporate relevant visual signs belonging to your company in your office space?

  A. Agree B. Is not sure C. Disagree

3. Do you think that a high-quality office environment with a sense of design is conducive to stimulating your creativity?

  A. Agree B. Is not sure C. Disagree

4. Do you think that an office space full of organizational culture is more conducive to enhancing your enthusiasm for work?

  A. Agree B. Is not sure C. Disagree

5. Do you think that office space full of organizational culture gives you a sense of corporate belonging?

  A. Agree B. Is not sure C. Disagree

6. Do you think an office space full of organizational culture will enhance team cohesion?

  A. Agree B. Is not sure C. Disagree

7. Do you think that an office space full of organizational culture should incorporate interesting spatial experience?

  A. Agree B. Is not sure C. Disagree

8. Do you think an office space full of organizational culture should show the honors the company has won?

  A. Agree B. Is not sure C. Disagree

9. Do you think that an office space full of organizational culture is conducive to enhancing your sense of responsibility?

  A. Agree B. Is not sure C. Disagree

10. Do you think it is necessary to present the development memorabilia of the company in the office space?

  A. Agree B. Is not sure C. Disagree

11. Your gender:  [image: image] Female [image: image] Male

12. Your job title: [image: image] Management (director, project manager, mid-level company, senior company executives, etc.)

        [image: image] General staff

13. Your age range:

  [image: image] Born in 2000–2010

  [image: image] Born in 1990–1999

  [image: image] Born in 1980–1989

  [image: image] Born in 1970–1979

  [image: image] Born in 1969 or before

14. Your education:

  [image: image] Three-year university diploma

  [image: image] Undergraduate Diploma

  [image: image] Master’s Degree

  [image: image] Doctor’s degree
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The study aims to explore the entrepreneurship education of overseas Chinese returnees with the swindler syndrome through psychological resilience. First, a questionnaire survey is conducted to analyze the current situations of entrepreneurship education of overseas Chinses returnees and college students, and it is found that the entrepreneurship education received by overseas Chinese returnees is more advanced and perfect than that by domestic students, which makes overseas Chinese returnees have the ability to solve the problems in the process of entrepreneurship, realizing their entrepreneurial dream. However, the emergence of swindler syndrome changes the self-awareness and psychology of these returnees, which is improved through appropriate entrepreneurship education under resilience analysis. The results show that entrepreneurial resilience and entrepreneurial optimism covered by psychological resilience have a significant positive impact on entrepreneurial intention, indicating that entrepreneurial resilience and entrepreneurial optimism can enhance individual’s entrepreneurial intention. The scores of the subjects with the experience of studying abroad are higher than those without such experience, indicating that overseas Chinese returnees have stronger resilience and more optimistic attitudes in the face of difficulties and setbacks, which provides a new perspective for in-depth analysis of Chinese returnees’ entrepreneurship education and promotes the development of entrepreneurship education in colleges and universities in China.

Keywords: psychological resilience, overseas Chinese returnees, entrepreneurship education, cheating syndrome, Chinese returnees’ entrepreneurship


INTRODUCTION

With the development of economic globalization and the advent of the information age, the entrepreneurial activities of college students are increasing in recent years and gradually become an important driving force for the change of the global economic and industrial pattern. At present, China has entered into a period of economic transformation, and entrepreneurial activities bring more jobs or high-yield industries. Therefore, under the support of China’s economic development transformation period and the policy of overseas Chinese returnees’ entrepreneurship, the swindler syndrome and entrepreneurship education of overseas Chinese returnees in entrepreneurship (Van and Weber, 2021) are analyzed and studied. With the development of China’s economy, more and more overseas Chinese returnees tend to return to their homeland and start a business. Their experience of studying and living abroad provides a lot of help in the process of entrepreneurship, and also promotes the development of China’s social economy. Also, the survey of entrepreneurship education during their study abroad shows that entrepreneurship education provides theoretical knowledge for domestic universities (Lambert and Rennie, 2021).

The psychological term of the swindler syndrome is a phenomenon or negative tendency of self-ability, which makes entrepreneurs feel that their success in starting a business has nothing to do with their ability. In 1978, clinical psychologists Dr. Pauline Cransey and Susanna Ems find that women who have achieved success often attribute their success to luck, opportunity, or confidence given by others. Therefore, they feel that their success is deceptive and they do not deserve success. They defined this phenomenon as “Swindler Syndrome,” which is not actually equivalent to being a liar who often deceives others. Facts prove that the group with swindler syndrome is really capable, knowledgeable, or skillful, and they are good at doing their own things. They do not believe in their success, that is, they cannot internalize their achievements even if all the evidence proves that they are excellent. Anyone may suffer from “Swindler Syndrome,” which usually has in groups with outstanding achievements in various fields. According to statistics, about 70% of people have different degrees of “Swindler Syndrome” at some stage of their lives. As a psychological term, resilience is a scientific and intuitive method to reflect the psychological changes of students when they start a business (Moradi, 2021). Moreover, resilience is a special psychological trait between subjects and objects, and it changes greatly with the change of the environment and cultural and educational backgrounds, which enables researchers to feel the differences between overseas Chinese returnees and domestic college students in the entrepreneurial process (Seaborn et al., 2021). Through the review of the relevant literature, the problems that need to be paid attention to the entrepreneurship education of college students in China are explored, and the characteristics of students’ swindler syndrome reveal the factors affecting students’ entrepreneurship and provide help for the development of entrepreneurship education in China.

This study is divided into four parts, the first part is the introduction, in which the research background, significance, and purpose are briefly introduced; the second part mainly analyzes the theories and methods involved, including the theories of “Swindler Syndrome” and psychological resilience. The third part discusses the influence of psychological resilience on entrepreneurial resilience through the results of the questionnaire survey. The fourth part summarizes the content of this article. Based on psychological resilience, overseas Chinese returnees’ entrepreneurial swindler syndrome and entrepreneurship education are analyzed. The role of psychological resilience in entrepreneurship education is studied, and the causes of the swindler syndrome are discussed. Through the analysis and research of their psychological resilience, the relationship of overseas Chinese returnees’ experience, swindler syndrome, and entrepreneurship education is analyzed, and the role of international student’s experience in the process of entrepreneurship is discussed, which provides a reference for entrepreneurship education in China. The innovation of the study lies in the analysis of overseas Chinese returnees’ entrepreneurial experience, the study of the swindler syndrome, and entrepreneurship education based on psychological resilience, which provides a new perspective for entrepreneurship education and the students’ swindler syndrome in colleges and universities, promoting the development of entrepreneurship education in China.



RELEVANT THEORIES AND METHODS


Swindler Syndrome

The swindler syndrome is a new concept proposed in the 1980s. It refers to a feeling that individuals do not believe that their success comes from their great effort or ability and that they have no talent and are not qualified for anything they want, or they are afraid to be considered as “liars” in some cases. It is a psychological term and considered as the impostor phenomenon. Previous studies reveal that many females with great achievements often feel that she herself is a liar. They attribute their success to good luck, or they feel that they cheat others in some way, which makes them feel their success is fraudulent and untrustworthy. This is different from the behavior of deceiving others intentionally. Also, it does not mean that people who pretend to be successful before they succeed. In addition, it is not equal to self-doubt. Actually, the swindler syndrome group is successful and they are good at what they do, which has been proved by external objective evidence. The problem is that they simply do not believe their efforts and abilities. More precisely, they cannot face up to their achievements. Instead, all their achievements are attributed to chance coincidence or other people’s kindheartedness, not to their hard work and long-term dedication (Sotiropoulos, 2021; Campbell et al., 2021). There is a case in which MacArthur Wheeler was found shortly after committing robbery without any disguise, but he thought he was wise to use lemon juice. This case attracts wide attention from the psychological research team. In different situations, people’s attitudes toward things are different. They always make certain behaviors by consciousness at the first time of seeing things, rather than through rational thinking. Some entrepreneurs also attribute their entrepreneurial success to coincidence, their hard work, and their effort. They think that anyone can do it even if all the evidence shows that they are excellent at doing the task. Based on psychological resilience, the swindler syndrome of the returned entrepreneurs is analyzed, and some psychological states of the entrepreneurs in the process of entrepreneurship are analyzed (Regan et al., 2020).



Overview of Overseas Chinese Returnees’ Studying Experience

An international student refers to a student who goes abroad and receives education abroad. Education abroad can be divided into short-term and long-term studies according to the study time. The time spent in foreign countries can be several weeks, months, or years. Those with the experience of studying abroad are called overseas Chinese returnees. They experience different cultures in different countries and receive different styles and methods of education, which is a special kind of an individual’s experience in education and has an impact on individuals’ personality and behavior (Sutherland et al., 2021).

Overseas Chinese returnees usually experience different school environments, teaching modes, and extracurricular activities, as well as cross-cultural adaptation and different social situations. Among them, cross-cultural adaptation is reflected in all aspects of overseas Chinese returnees’ life, such as the adaptation to local culture, customs, and the relationship with local people, which may change the life of overseas Chinese returnees. Cross-cultural adaptation has a very close relationship with the study and life of overseas Chinese returnees, and it is the focus of research in the field of education and psychology. The key situations are analyzed in the experience of studying abroad, the current situation of entrepreneurship education and swindler syndrome of overseas Chinese returnees are discussed, and their experiences are explored (Rabeeah et al., 2021; Lim and Chen, 2021). The impact of the experience of studying abroad on overseas Chinese returnees is mainly reflected in the following aspects, as shown in Figure 1.

[image: Figure 1]

FIGURE 1. Impact of study abroad experience on overseas Chinese returnees.


Based on the analysis of overseas Chinese returnees’ study experience and entrepreneurship education, the problems encountered by overseas Chinese returnees in the process of entrepreneurship are discussed, and the influence of overseas Chinese returnees’ characteristics, their innovation, and advantages in entrepreneurship are compared with those of the students without overseas experience. Psychological resilience is introduced to analyze the relationship between overseas Chinese returnees’ experience and entrepreneurship, which has great significance in the construction of relevant theoretical models.



Theory of Psychological Resilience and Its Dimension Division

Resilience is produced by various protective and risk factors through interaction. When an individual has relatively strong psychological resilience, they can be stable in communication, emotional control, and solving problems (Riedel et al., 2020). In terms of the role of resilience, the researchers construct a theoretical model of resilience that effectively matched the types of research subjects. Figure 2 is the theoretical model of resilience.

[image: Figure 2]

FIGURE 2. Theoretical model of resilience.



System Model

Taking children as the research subjects, some research teams construct the children’s resilience model (Kotera and Ting, 2021). In the study, the external factors are divided into two kinds, namely, the external and internal factors of the family. Schools and teachers belong to the external factors of the family, while relatives and family conditions are the internal factors of the family. Individual internal factors can also be divided into two kinds, namely, psychological and biological factors. Individual cognitive ability, problem-solving ability, and personality are psychological factors. Physical health and gender are objective factors (Yang et al., 2021). The above factors are interrelated and can be in a state of dynamic equilibrium. When an individual lack one, individuals with relatively strong resilience can rely on other factors to supplement in a very short time.



Interpersonal Model

According to the interpersonal model, it is found that psychological activities like individual perception are affected and changed by different situations, which enables individuals to show differences in behavior, and then feedback to the scene after the implementation of the behavior. The actual impact mechanism can be divided into four aspects, namely, situation, self, action, and result. Situations refer to social support, parental involvement, poverty, and other factors, and they are the influences of the surrounding environments on psychological characteristics (Cagla and Nurcan, 2021). Self refers to individual temperament, individual perception and relationship, and individual imitation ability. Action refers to the performance of situations and actions, and it is a specific idea of whether to take measures. The result is the effect of the combined action of situations, selves, and actions. The result may be negative or positive, and the manifestations may be depression, anti-social behavior, or prosocial behavior.

In addition, the difference of resilience in individuals exists not only in the individual’s congenital differences but also in the influence of acquired education, environment, and practice. Therefore, resilience should be the result of the interaction of congenital and acquired. Moreover, there is a positive correlation between resilience and individual adaptability, that is, the greater the resilience is, the stronger the individual’s ability to regulate the external environment is (Lau et al., 2021). There are two main dimensions of resilience, as shown in Figure 3.

[image: Figure 3]

FIGURE 3. The dimension division of psychological resilience.




Dynamic Model

The psychodynamic model is first introduced into the study of practical problems by psychologists and related scholars in California, the United States in 2003. The research subject of this model is teenagers. The study proposes the sense of belonging, respect, and other belonging to the psychological needs of teenagers in the growth period, so the resilience of teenagers in the process of continuous growth always changes dynamically. Family and social environments are the key influencing factors of a teenager’s resilience, and they can help to form individual traits, such as self-efficacy and self-awareness.

The above three theoretical models have different perspectives on the mechanism of resilience, but they also have similarities, that is, resilience is caused by the interaction of various protective factors. In this regard, the system model pays more attention to the impact of external and internal factors. Therefore, the internal factors of the theory are drawn on, the impact of this factor on entrepreneurial intention is considered, and the factor of entrepreneurial resilience is added to do the research. The interpersonal model focuses on the role of social interpersonal communication and regards it as a key factor affecting the self-cognition of individual members. In addition, concerning the external influencing factors of this theory, the dimension of entrepreneurial optimism is added to the design of the variable of psychological resilience. The dynamic model puts forward the key role of external factors on resilience. This model provides an effective reference for subsequent research (Zhou et al., 2021).




Theoretical Model of Entrepreneurship Education

With the development of higher education, the education for college students encounters unprecedented difficulties, which affects economic development. Therefore, entrepreneurship education turns to promoting the education of college students since it is not only conducive to economic development but also contributes to the smooth implementation of higher education. Entrepreneurship education is essential to cultivate students’ comprehensive quality of entrepreneurship, such as entrepreneurial awareness, entrepreneurial thinking, and entrepreneurial skills, enabling students to have a certain entrepreneurial ability. Entrepreneurship education is called the “third passport” of education by the United Nations Educational, Scientific and Cultural Organization, and is given the same important position as academic education and vocational education. Entrepreneurship education is not equal to the education of creating enterprises. In this regard, the British have a unique understanding. They believe that entrepreneurship is the process of taking responsibility, actively seeking and seizing opportunities, efficiently integrating and utilizing resources, wisely making decisions, creatively solving problems, and innovating and creating values in a chaotic, disorderly, changing, and uncertain environment. Entrepreneurship refers to goal attainment, as well as “creative destruction” sometimes. On this basis, entrepreneurship cannot be simply regarded as a purely profit-oriented business activity, but a way of thinking and behavior that permeates people’s lives. Entrepreneurial activities require college students to have the innovative spirit and qualities of autonomy, self-confidence, diligence, perseverance, courage, and integrity and require universities to cultivate students’ achievement motivation, pioneering spirits, and the ability to analyze and solve problems. The objective of entrepreneurship education is to cultivate students’ entrepreneurial skills and pioneering spirit, which can make them bravely respond to the challenges that globalization and knowledge economy bring, change their concepts of employment, and take entrepreneurship as an occupation. Entrepreneurship education should teach students not only knowledge and skills about entrepreneurship but also the thinking mode of entrepreneurs. Besides, entrepreneurship education is the basis of entrepreneurship, that is, through strict academic training and knowledge preparation, entrepreneurs should have a strategic vision, good communication and coordination ability, marketing ability and decision-making ability, and high emotional quotient (EQ). Entrepreneurship education is also called innovation and entrepreneurship education. It is a practical education aimed at cultivating talents with basic entrepreneurial qualities and pioneering personalities. In the process of entrepreneurship education, it is necessary to cultivate students’ entrepreneurial awareness, entrepreneurial spirit, entrepreneurial ability, and other entrepreneurial-related abilities and qualities. In other words, entrepreneurship education should comprehensively cultivate students from their awareness, abilities, the cognition of entrepreneurial environments, and the practice simulation (Paul et al., 2021).

Entrepreneurship education can also be called innovation and entrepreneurship education. It is a practical education aimed at cultivating talents with basic entrepreneurial qualities and pioneering personalities. In the process of entrepreneurship education, it is necessary to cultivate students’ entrepreneurial awareness, entrepreneurial spirit, entrepreneurial ability, and other entrepreneurial-related abilities and qualities. In other words, students’ entrepreneurship education should be carried out from the cultivation of their awareness, the improvement of their ability, the cognition of entrepreneurial environment, and practice (Paul et al., 2021).

Compared with entrepreneurship education abroad, entrepreneurship education in colleges and universities in China is relatively backward. This is shown by the differences in the performance of domestic college students and overseas Chinese returnees in the process of entrepreneurship (Liang et al., 2021). In the study, the entrepreneurship education of overseas Chinese returnees is discussed based on psychological resilience. The research model of entrepreneurship education is proposed according to the relevant literature. The model is shown in Figure 4.

[image: Figure 4]

FIGURE 4. The research model.


Figure 4 shows that the entrepreneurial ability of college students is dependent on the entrepreneurial model and their entrepreneurship education received. The entrepreneurial support of all aspects affects the choice of entrepreneurial model of college students, and their entrepreneurial intention affects the implementation of entrepreneurship education. Therefore, the entrepreneurial intention of college students and all aspects of entrepreneurial support should be counted to discuss the entrepreneurial ability of college students.




RESEARCH METHODS

In addition to the literature research method, a questionnaires survey is conducted to analyze the entrepreneurial situation of overseas Chinese returnees. Through a pre-survey, the problems in the questionnaire are adjusted to ensure the accuracy of the survey results. After the recovery of the questionnaires, the invalid questionnaires are excluded. Through the test of the reliability and validity of the questionnaire, it is proved that the questionnaire is rational. Finally, the questionnaire is analyzed to study the relationship between the relevant variables (Şahin and Türk, 2021).

A total of 150 questionnaires are distributed to overseas Chinese returnees, and 142 valid questionnaires are collected, with an effective rate of 94.6%. Among them, 52.3% are science and engineering majors, 29.1% are economics and management majors, and 18.6% are other majors. Based on the authoritative scale in China and foreign countries, the Likert7 subscale is used to measure each variable (1 = inconsistent at all; 2 = quite inconsistent; 3 = inconsistent; 4 = uncertain; 5 = consistent; 6 = somewhat consistent; and 7 = completely consistent), and the steps are as follows: (1) entrepreneurship education is divided into two dimensions of curriculum education and practical education by dichotomy; (2) the research scale has six items, for example, “entrepreneurship education enriches my understanding of the role of entrepreneurs”; (3) four items are set to measure the variable of entrepreneurial intention by referring to the research scales of Fernández-Pérez and Virginia, for example, “I plan to start a business within 5 years after graduation.” The entrepreneurial model is divided into two types: independent entrepreneurship and collaborative entrepreneurship. According to the research hypotheses, four reverse items are set for the measurement, for example, “I need to cooperate with enterprises to implement entrepreneurial behavior.” Entrepreneurial support includes government support, business support, and family support. Six items are set to measure it by referring to the research scale of Malebana and JusticeM, for example, “family can provide some financial support for my entrepreneurship.” In addition, the scale also counts and controls the basic demographic information, such as gender, age, education, and patent. And SPSS 25.0 software is used for descriptive statistics of sample data, Mplus data processing software is used for the reliability and validity test, the model fitting analysis, and the test of mediating effect and moderating effect.

The most commonly used reliability test method, namely, Cronbach’s α, is used to measure and analyze the variables of the questionnaire. It is the average value of the reliability coefficient of all possible methods of the scale. The specific calculation equation is as follows.

[image: image]

In equation (1), M is the number of items in the scale, [image: image] is the variance of the current sample in the scale, and S2 is the variance of the total sample in the scale.

In the validity analysis of the scale, factor analysis is carried out from several aspects of overseas Chinese returnees’ entrepreneurship education, and the research content is determined according to the results (Dong et al., 2021; Songül and Bahar, 2021). The followings are the content of the questionnaire.


Entrepreneurship Education (EE)

EE1-EE7 are as follows: systematically take entrepreneurship courses and participate in entrepreneurship practice, Entrepreneurship education encourages me to create entrepreneurial ideas; Entrepreneurship education helps me form entrepreneurial preferences; Entrepreneurship curriculum provides necessary entrepreneurial knowledge; Entrepreneurship education enriches students’ cognition of the role of entrepreneurs; Entrepreneurship education deepens students’ understanding of the entrepreneurial process; and Entrepreneurial practice cultivates students’ entrepreneurial ability (Cara et al., 2019; IJntema et al., 2021).



Entrepreneurial Capability (EC)

EC1-EC4 are as: be good at discovering products that have not been promoted in the field; be good at finding entrepreneurial opportunities; be good at using opportunities; and be good at using various resources.



Entrepreneurial Model (EM)

EM1–EM7 are as: when I decide to start a business, I will choose to start a business independently; I believe I can start my own business; I have the resources and channels for self-employment; Compared with independent entrepreneurship, I prefer to choose collaborative entrepreneurship; I need to work with the company to achieve entrepreneurial goals; I need to cooperate with existing enterprises to implement entrepreneurial behavior; and Cooperating with successful enterprises can help me reduce entrepreneurial risks.



Entrepreneurial Intention (EI)

EI1–EI4 are as: I plan to start a business within 5 years after graduation; My goal is to become an entrepreneur, and I am more inclined to start a business than employment; I have taken some actions to start a business; and Despite the risk of failure, I will continue to try to start a business until I succeed.



Entrepreneurship Support (ES)

ES1–ES12 are as: the government will provide the necessary support if I decide to start a business; In the process of entrepreneurship, the government will issue a series of support policies; In the entrepreneurial process, I can get some financial support from the government; In the entrepreneurial process, the Government will provide information and infrastructure; the existing enterprises will provide help If I decide to start a business; In the entrepreneurial process, I will keep close contact with related enterprises; Enterprises can provide good financial and technical support for my entrepreneurship; In the entrepreneurial process, successful enterprises will share high-quality entrepreneurial experience and social networks; the family will give me support if I decide to start a business; family business background will provide experience support for my entrepreneurship; the family can provide some financial support for my entrepreneurship; and My family’s support has strengthened my faith in entrepreneurship (Li, 2021).

The questionnaire with the above items can reveal the role of resilience in overseas Chinese students’ entrepreneurship, show the current situation of entrepreneurship education received by overseas Chinese students, and analyze the entrepreneurship education of overseas Chinese returnees with the swindler syndrome, finding solutions and paths to the problems in entrepreneurship education.

The questionnaire with the above questions can show the role of psychological resilience in overseas Chinese returnees’ entrepreneurship, help to know about the current situation of the entrepreneurship education received by overseas Chinese returnees, and analyze the entrepreneurship education of foreign students and the situation of the swindler syndrome, figuring out the corresponding solutions and paths.




THE RESULTS OF THE QUESTIONNAIRE AND THE ANALYSIS OF OVERSEAS CHINESE RETURNEES’ ENTREPRENEURSHIP


Results of the Questionnaire

The questionnaires are randomly distributed, and the scores of the subjects who have the experience of studying abroad or not are collated and calculated, respectively. The mean standard deviation of the scores of the subjects is shown in Figure 5.

[image: Figure 5]

FIGURE 5. Mean standard deviation of the scores of the subjects.


Figure 5 shows the average score of the subjects with and without studying abroad experience. Specifically, the average score of the students with studying abroad experience is higher than that of the students without studying abroad experience on some questions in the questionnaire, which is also intuitively reflected in the figure.

The standard deviation of the scores of the questionnaire is calculated to further discuss and analyze the score of the subjects, as shown in Figure 6.

[image: Figure 6]

FIGURE 6. Standard deviation of the scores of the questionnaire in the questionnaire survey.


Figure 6 shows that a more in-depth analysis of the results of the questionnaire is conducted, and the standard deviation of each question is calculated. From the curve of standard deviation, it is found that the standard deviation of the subjects with study abroad experience is smaller than those without study experience. This also verifies that the students with study abroad experience have higher scores in each dimension of the questionnaire, and they receive better entrepreneurship education, have better psychological resilience and swindler syndrome than domestic college students (Cisco, 2020).



Reliability and Validity Analysis of the Questionnaire

Figure 7 shows the reliability and validity of each dimension of the questionnaire.

[image: Figure 7]

FIGURE 7. Reliability of each dimension (CR: constituent reliability; AVE: convergent validity; and S.E.: regression standard deviation). (A: entrepreneurship education; B: entrepreneurial ability; C: entrepreneurial model; D: entrepreneurial intention; and E: entrepreneurial support).


Figure 7 shows the reliability of the dimension in the questionnaire. The constituent reliability is greater than 0.7, and the AVE is greater than 0.5, indicating that it has good constituent reliability and convergence validity. Combined with the calculation results in the questionnaire, it is found that the reliability values of each dimension meet the needs of analysis and research, and the questionnaire has high reliability (Dafna et al., 2020; Hofgaard et al., 2021).



Results of Hypotheses Analysis of the Model of Entrepreneurship Education

Figure 8 shows the results of the hypothesis analysis of the research model.

[image: Figure 8]

FIGURE 8. Results of the hypothesis analysis of the model (S.E.: regression standard deviation; R2: determination coefficient).


The fitting indexes of the mediation model are as follows: χ2=98.677, df = 62, CFI = 0.992, TLI = 0.990, and RMSEA = 0.040. In addition, the hypothesis analysis of the research model in the above figure shows that the p values of the mediation effect are all less than 0.05, and the mediation model is valid. The in-depth analysis of resilience is conducted from the impact of overseas Chinese returnees and entrepreneurship education. After the analysis and research, it is concluded that resilience plays a special and important role in the entrepreneurship of overseas Chinese returnees. It can make individuals have a dynamic elimination process inside so that the whole entrepreneurial process can be carried out smoothly (Qu, 2021). Through the investigation and analysis of psychological resilience, the current situation and average level of psychological resilience of overseas Chinese returnees are analyzed. And they are compared with those of the domestic students to study the relationship between psychological resilience and students’ experiences, suggestions for improving the psychological resilience of entrepreneurial students in colleges and universities are proposed. Entrepreneurship education is a process of teaching and learning. The correct concept of entrepreneurship education can make students better face the setbacks and failures in the process of entrepreneurship, stimulate entrepreneurs’ will, and enable them to safely and effectively go through the shadow of entrepreneurship (Melita et al., 2021).

Swindler syndrome is also a psychological state in which individuals do not trust their abilities when they achieve success. Through the analysis and study of the psychological resilience of these individuals, their problems are explored. Because of these problems, students’ psychologies are imperceptibly changed by carrying out the above contents, so that students can have a more accurate understanding of their abilities, face up to their own effort’s skills, and weaken their performance of swindler syndrome (Anant et al., 2018; Wang, 2021).



Analysis of Entrepreneurship Education for Overseas Chinese Returnees Based on Psychological Resilience

In summary, based on the analysis of psychological resilience on overseas Chinese returnees’ swindler syndrome and entrepreneurship education, the planning and development direction of entrepreneurship education are comprehensively summarized for college students in China. The guidance for entrepreneurship education in colleges and universities is mainly reflected in three aspects, as shown in Figure 9.

1. Policy support for entrepreneurship can not only make individuals more interested in entrepreneurial activities but also create an excellent entrepreneurial environment for entrepreneurs, enabling people with entrepreneurial ideas to gain more meaningful entrepreneurial knowledge and entrepreneurial ability. In addition, individuals who can quickly accept the integration of other cultures can better adapt to different complex environments, and get all-around entrepreneurial information. Therefore, China must strive to improve the quality of entrepreneurship education and encourage universities to open relevant courses. The support for overseas Chinese returnees’ entrepreneurship increases and relevant policies are formulated to attract overseas Chinese returnees to return to China. The examples of entrepreneurial success should be publicized to inspire more people to start businesses (Vatsayan et al., 2018).

2. The improvement of psychological resilience can make overseas Chinese returnees adapt to the new environment more quickly, have a clearer understanding and affirmation of their ability, and face cultural differences more calmly. Overseas Chinese returnees with strong psychological resilience can carry out entrepreneurial activities more successfully. Therefore, students’ psychological resilience should be strengthened to better face the frustration of entrepreneurial pressure. Entrepreneurship education in colleges and universities in China should focus on training students’ psychological resilience and promoting the development of students’ entrepreneurship education.

3. The experience of studying abroad also has an important impact on entrepreneurship. Therefore, China can carry out joint education in colleges and universities, and expand the number of exchange students. And students with entrepreneurial intentions should be encouraged to carry out entrepreneurship education from various angles (Sommarström et al., 2021).

[image: Figure 9]

FIGURE 9. Guidance from the analysis of foreign students’ entrepreneurial information.


This article uses the questionnaire survey method to conduct research. Many questions are designed in the questionnaire for the surveyed students to choose. As shown in Table 1, it shows a summary of the questions designed in the questionnaire in this article.



TABLE 1. Some questions in the questionnaire.
[image: Table1]

As shown in Table 1, the questions in the questionnaire design of this article basically revolve around the student’s learning process and entrepreneurial process, involving the impact of school management, the teacher’s education, and the impact of their own factors, and comprehensively cover the students’ entrepreneurial process Specific influencing factors.




CONCLUSION

With the acceleration of China’s economic transformation, many overseas Chinese returnees choose to return China for employment, but China’s entrepreneurial rate is still at a low level. In this case, it is necessary to improve the entrepreneurial intention of Chinese people. And overseas Chinese returnees are taken as the research subjects to explore their entrepreneurial intention. The purpose of this study is to conduct research and entrepreneurship education on overseas Chinese returnees with swindler syndrome through psychological resilience. First, a questionnaire is used to investigate the entrepreneurship education of the overseas Chinese returnees with the swindler syndrome after a lot of literature is reviewed. Through the analysis of the results of the survey data, the role of resilience in the process of overseas Chinese returnees’ entrepreneurship is summarized. The results show that the resilience and innovation ability of the overseas Chinese returnees are higher than those of students without studying abroad. And they have more advantages in entrepreneurship, and their resilience is stronger than other colleges students, and have confidence in their excellence and ability. It is concluded that resilience promotes the development of entrepreneurship education. The shortcomings of the study are that the analysis of the related factors of entrepreneurship needs to be deepened, and there are many other influencing factors of entrepreneurship that are not included in the study, such as social factors and family factors. A more perfect model of entrepreneurship education for overseas Chinese returnees will be implemented in the follow-up research. This study provides theoretical data for China’s entrepreneurship education, promotes the development of entrepreneurship education in China, and attaches great importance to psychological resilience in entrepreneurship education. Also, it provides a reference for the research on the entrepreneurship education of overseas Chinese returnees, which will greatly promote the entrepreneurial development of college students.
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Entrepreneurship plays an important role in the development of national economy. The study aims to accelerate the construction of social and economic structure by improving the success rate of new entrepreneurs in the process of innovation and entrepreneurship. First, the related theories of financial risk prediction are introduced, and entrepreneurial psychological status and the psychological states on entrepreneurship are analyzed. Second, the current situation of entrepreneurial psychology of new entrepreneurs is analyzed through a questionnaire survey and model test. The results show that private enterprises account for the largest proportion, with a percentage of 58.14% of 125. In total, 32 Chinese-foreign joint ventures rank second and account for 14.88% of the total, and the scale of each type of enterprises accounts for 25%, respectively. The operating years of enterprises are mainly between 10 and 20 years. Among the enterprises surveyed, the significant level of entrepreneurial psychology and entrepreneurial opportunity of entrepreneurs is p = 0.000–0.01. It indicates that males’ psychological adjustment ability and entrepreneurial ability in the entrepreneurial process are higher than females’, and their entrepreneurial psychological states and entrepreneurial ability will improve with the growth of age, education levels, and positions. It is concluded that entrepreneurial psychological capital and entrepreneurial opportunity are significantly positively correlated with financial risk expectation. The research results prove the impact of financial risks on the entrepreneurial psychology of new entrepreneurs, and provide a reference for new entrepreneurs in predicting financial risks.
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INTRODUCTION

Generally, the construction of an economic structure based on innovation and entrepreneurship requires the support of the government and social institutions. However, compared with the entrepreneurs in developed countries, Chinese entrepreneurs have to play two roles, that is, they have to create economic miracles and adapt themselves to the Chinese market economy system (Belás et al., 2018; Mashrur et al., 2020), which brings them great pressure. How to get Chinese entrepreneurs out of the pressure and promote the development of the entrepreneurial economy is a problem faced by ministries, entrepreneurs, and scholars (Hermansson and Cecilia, 2018; Yao and Qin, 2021). At present, the research on how to establish an entrepreneurial economy mainly focuses on macroeconomic policies, ignoring the culture and policies of a region (D’Amico et al., 2018; Ding, 2020). Therefore, it is necessary to rationally allocate resources and build a real entrepreneurial economy of new enterprises. Otherwise, the entrepreneurial economy will not play a part in spreading the political thoughts (Sukor et al., 2021; Zeb et al., 2021). Then, how to encourage the new entrepreneurs rationally allocate resources and improve their performance are two problems to be solved by decision-makers and entrepreneurs.

If positive psychological and organizational behavior are wanted under the entrepreneurial economy, the following questions should be answered: What are positive psychological behavior and positive organizational behavior under the entrepreneurial economy? Is psychological capital more important than human capital and social capital and does it become an advantage in the competition? Does entrepreneurs’ psychological capital affect the profitability of new enterprises? How do entrepreneurs develop their psychological capital and improve their performance in developing the entrepreneurial economy? The above questions will be answered here. Studying entrepreneurship from the perspective of entrepreneurs is a typical research paradigm (Zhang et al., 2020; Guo, 2021).

New entrepreneurs are taken as the research subject, and their entrepreneurial psychological states based on financial risk prediction are summarized after the analysis of the results of a questionnaire survey and a model test. The innovation is to combine financial risk prediction and entrepreneurial psychology of new entrepreneurs. The study provides a reference for the research on the influence of the psychological states of new entrepreneurs on their entrepreneurial success.



LITERATURE REVIEW

The concept of psychological capital first appears in the literature of economic experts. Garcia et al. (2018) argued that psychological capital is viewed as the personalized characteristics of a person, including self-view, self-esteem, attitudes toward work, ethical orientation and outlooks on life (Garcia et al., 2018). Hadi and Abdullah (2018) used the term “psychological capital” in their study of gender inequality and pointed out that the economic returns of organizational commitments and expectations reflected the psychological capital (Hadi and Abdullah, 2018). Psychologist Baskaran (2018) pointed out that one of the main shortcomings of psychological research in the 20th century is that it lacks attention to people’s positive qualities. Before that, mainstream psychology mainly emphasizes people’s psychological problems and negative emotions, and psychology becomes pathological or negative psychology (Baskaran, 2018). Pailot et al. (2018) advocated the research on psychology should focus on the positive aspects rather than the negative, which brings a positive change to the study on psychology. Positive psychology opens a new perspective to interpret people’s psychological states. It focuses on psychological health and positive psychological states. It is a science aimed at promoting the development and self-realization of individuals, groups and the whole society (Pailot et al., 2018). Also, the professors and colleagues of the American Gallup Organization defined psychological capital and started to study it as a central concept. Hu et al. (2018) discussed the theoretical origin, construction dimension and practical significance of human resource management, which lays a solid foundation for subsequent empirical research (Hu et al., 2018). In short, the concept of psychological capital is determined according to the basis and standard of positive organizational behavior. Positive psychological states, such as self-efficacy, hope, optimism and resilience, are the research objects of positive organizational behavior. Psychological capital broadens the thoughts of researchers and triggers a lot of discussions.

The dimensions of entrepreneurial psychological capital have strong correlation, but their concentrations are different. Entrepreneurial self-efficacy puts emphasis on the positive self-cognitive characteristics of entrepreneurs. Entrepreneurial hope and optimism attach importance to the positive attribution model in the face of challenges and failures. Entrepreneurial resilience highlights the cognitive reconstruction and emotional recovery after entrepreneurial activities. And the sub-dimensions of entrepreneurial psychological capital plays a synergistic role, that is, its overall effect is greater than the sum of all parts (Chavan and Meena, 2018; Shu et al., 2018). Also, psychological capital can reflect individuals’ positive psychological strength under the theoretical framework of positive psychological and organizational behavior. It is a kind of psychological resources and the result of long-term interaction between individuals and the environments, and can be strengthened through training. Different from traditional human capital and social capital, it rests on knowledge, skills, relationships and connections, making individuals release their pressure from the external environment by using these psychological resources, which can evoke human potential and develop their competitive advantages (Ahsan et al., 2018; Nindyasari et al., 2021).



THEORIES OF PSYCHOLOGICAL STATES AND ENTREPRENEURIAL PSYCHOLOGICAL STATES


Financial Risks

The internal causes of financial risks are: (1) Due to the imbalance of the structure of the financial system, the bank system with indirect financing of some financial institutions and their asset-liability periods do not match. (2) The blind encouragement of financial innovation leads to loose the supervision and management to the relevant financial institutions and products, especially to the cross-industry and cross-border financial products from various asset management activities and important financial holding companies, resulting in risk transfer between different financial sectors and institutions. (3) Some financial activities and bank credit deliberately escape from financial regulation and violate the requirements for capital adequacy ratio and deposit-loan ratio, which weakens the roles of macroeconomic regulation and control and worsens the financial system. (4) The financial institutions don’t want to pay off the risk cost, which adds the burden to the central bank. (5) Induced by investors, financial institutions are easy to be involved in high-risk activities.

Financial risks usually exist in the areas where the economy is under transformation (Petit et al., 2018). First, excess capacity, high debt ratio, the great gap between monetary growth and economic growth, and other potential risks affect the sustainable and healthy development of the financial industry. Second, the public risk brings the risk in the financial system in the transitional period, and the increasing debts of the local government hinder the development of banks and other financial institutions (Qian et al., 2018; Chen, 2019). Third, some policies of commercial banks on making profits, increasing liquidity, and preventing risks change with the change of the interest rate, and the reform of the foreign exchange system and capital accounts, and the internationalization of RMB lead to more domestic and international risks.



Source of Entrepreneurial Psychological States

The structure and connotation of psychological capital are complementary. Enriching the connotation of psychological capital, strengthening its assistance ability and updating its structure are helpful to understanding the connotation of psychological capital, and they are also the elements to develop psychological capital. According to its components, psychological capital can be divided into economic capital, human capital, and social capital (Rogoza et al., 2018; Wu and Song, 2019). Economic capital is tangible asset, including people’s funds and wealth. Human capital, also known as intellectual capital, involving the knowledge, skills, and cognitive ability acquired by individuals through education or experience (Wu et al., 2019; Wu Y. J. et al., 2020). Social capital refers to the communication between individuals, labor relations network, and mutual trust. At present, there are a lot of studies on the positive impact of economic capital, human capital, and social capital on job performance and entrepreneurial success. The results show that with the rapid development of the world economy and the intensified competition among enterprises, more and more managers and scholars realize that they do not have enough money to develop economic, human and social capital, and they are still trying to improve corporate performance and maintain their competitive advantages in a traditional way. In this case, many managers gradually realize that employees’ positive psychological resources play an important role in improving the organizational competitive ability in practice. Afterward, the impact of employees’ positive psychological resources on job performance and positive organizational behavior is heatedly discussed in academia by empirical experiments (Wu W. et al., 2020; Yuan and Wu, 2020). Zhou and Wu (2018) proposed that the research on positive psychology should focus on the important role of human positive psychology (Zhou and Wu, 2018). Here, psychological capital is studied, hoping that it can become the competitive advantage of individuals and organizations. The research provides a reference for the research on improving the competitive ability of enterprises.



Entrepreneurial Psychological Model Based on Entrepreneurial Opportunity

Some experts believe that there are three ways to study entrepreneurial opportunities, namely, survival concept, structural concept, and structural concept. The concept emphasizes the fact that entrepreneurial opportunities already exist in the market, especially profit opportunities. The idea is that the relationship structure between individuals or organizations in a specific state generated by entrepreneurial opportunities, especially a supervisory and information advantage, is relative to other individuals or organizations. The constructed idea is that entrepreneurial opportunities do not exist independently, but are created or constructed by people in the interaction with the environment. Some experts divide entrepreneurial opportunities into identified, discovered, and created opportunities based on their clarity of means and objectives. Identifying opportunities means that entrepreneurs can identify opportunities through the relationship between means and objectives when the relationship between means and objectives in the market is very obvious. The discovery of opportunities means that the state of any party is more than the opportunity for entrepreneurs to explore unknown and expected possibilities. Creativity is not targeted, and opportunities should be more insightful and entrepreneurial than others in creating market opportunities (Wu and Wu, 2017; Zheng et al., 2018). The most popular definition of entrepreneurial opportunities is that new products, new services, new raw materials, and new organizational methods can be introduced and sold at higher production costs. Some experts believe that entrepreneurial opportunities are feasible and profitable enterprises that provide innovative products or services to the market or imitate profitable products or services in an unsaturated market. In short, the possibility of entrepreneurship is a possibility to meet the needs. In other words, entrepreneurial opportunities must be tested in the market and have the potential of endurance. Industry opportunity has its market position, value chain, and competitive prospect.

Psychological capital is based on the existing theory and research of human capital, capitalism, and social capital, and is beyond economic capital, human capital, and social capital. It has a fundamental position and value of entrepreneurs, especially when strategic decisions need to be made timely, and high risk and uncertainty are dealt with. The psychological capital of entrepreneurs is more important. Entrepreneurs and service agencies seeking to support entrepreneurship believe that psychological capital is an important individual difference, although psychological capital and economic capital, human capital, and social capital are key factors for enterprise success. Shen et al. (2019) believed that psychological capital was the most competitive forward-looking capital, which can coordinate human, economic, and social capital effectively, achieving success in entrepreneurship (Shen et al., 2019).

Entrepreneurial psychological capital is the extension of the concept of psychological capital. It is the psychological resources and quality of groups under specific circumstances, especially the psychological capital of entrepreneurial entrepreneurs. Some experts find that enterprise psychological capital is a model with seven factors, including optimistic hope, sensitivity and excellence, positive growth, positive adaptation, enthusiasm and innovation, self-efficacy, and social ability. The specific model is shown in Figure 1 below. Active adaptation mainly refers to how to overcome difficulties and setbacks. Enthusiasm innovation mainly refers to a life full of passion and vitality, living a difficult life, daring to do it, and feeling their vitality. Efficiency mainly refers to the multi-task processing ability, namely the social wisdom to know others and their motivation and emotion to do appropriate things in different situations, as well as the strong communication ability. Optimistic characters mainly refer to an optimistic and calm mentality, as well as the will to achieve the goal.
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FIGURE 1. Entrepreneurial psychological model of new entrepreneurs.





RESEARCH METHODS OF ENTREPRENEURIAL PSYCHOLOGICAL STATES OF NEW VENTURES BASED ON FINANCIAL RISK PREDICTION

The research on the entrepreneurial psychological states of new entrepreneurs based on financial risk prediction is carried out by an online questionnaire survey. The questionnaire survey is conducted on the “questionnaire star” platform. A total of 250 questionnaires are distributed and 215 valid questionnaires are recovered. For the recovered questionnaires, SPSS 25.0 is used for reliability and validity analysis, and the results show that the designed questionnaire has good reliability and validity. The data of the questionnaire survey show the overall situation of the entrepreneurial psychology of new entrepreneurs under financial risk prediction, and excel mathematical statistics software is used to analyze the collected data. The questionnaire has two parts. One is the basic information of enterprises and the other is the current situation of entrepreneurial psychological states of new entrepreneurs. In the questionnaire, entrepreneurial psychological states include optimistic characters, social wisdom, self-efficacy, acute excellence, passionate innovation, active response, and positive growth, and the key questions in the questionnaire are shown in Table 1.


TABLE 1. Key questions in the questionnaire.

[image: Table 1]
The internal consistency reliability coefficient of the entrepreneurial psychology is tested, as shown in Table 2 below.


TABLE 2. Consistency coefficient of entrepreneurial psychology.

[image: Table 2]
The consistency reliability of internal indicators in Table 2 above is 0.967, and the reliability of indicators is greater than 0.8, indicating that the reliability of the scale is good.



ANALYSIS ON ENTREPRENEURIAL PSYCHOLOGICAL STATES OF NEW VENTURES BASED ON FINANCIAL RISK PREDICTION


Basic Information of New Entrepreneurs

The basic information of the subjects is introduced, including gender, age, education level, position, industry, the nature of enterprises, the scale of enterprises, and the operation years of enterprises, as shown in Figures 2, 3.
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FIGURE 2. Basic information of entrepreneurs. (A) Gender statistics results. (B) Age statistics results. (C) Education statistics results. (D) Position statistics results.
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FIGURE 3. Basic information of enterprises. (A) Industry statistics results. (B) The nature of enterprises statistics results. (C) Enterprise-scale statistics results. (D) The establishment time statistics results.


Figure 2 shows that the research subjects include 87 females and 128 males. The ages of them are between 30 and 50 years old. Among the entrepreneurs surveyed, 90 have bachelor’s degrees followed by 78 with master’s degrees. In terms of their positions, the subjects who are general managers account for 28.8% and other executives take up more than 36.7%.

Figure 3 shows that the industries in which the subjects are employed are extensive, including the financial industry, the Internet industry, the construction industry, the retail industry, the real estate industry, the transportation industry, the accommodation and catering industry, the entertainment industry, and other industries. Among them, the study on the impact of psychological states on systemic financial risks shows that the samples of this survey are representative. As for the nature of enterprises, private enterprises account for the largest proportion of 58.14%, with a total of 125, followed by 32 Sino-foreign joint ventures of 14.88%. The data and the proportion are compared, and the results show that the data are valid and reliable. For the scale of enterprises, the survey sample groups includes a group with less than 200 people, a group with less than500 people, a group with less than 2000 people, and a group with more than 2000 people, and the proportion of the scale of each type of enterprises is close to 25%. For the operation years of enterprises, 78 enterprises have been run for more than 10 years but less than 20 years, accounting for 36.28%, followed by 65 enterprises run for less than 10 years. Overall, the survey samples are representative.



Entrepreneurial Psychologies of New Entrepreneurs Based on Financial Risk Prediction

The entrepreneurial psychologies of new entrepreneurs are studied from (A), social ability (B), self-efficacy (C), acute excellence (D), passion for innovation (E), active coping (F), positive growth (G), and their exploratory factor analysis is shown in Figure 4 below.
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FIGURE 4. Consistency coefficient and exploratory factor analysis of the entrepreneurial psychologies of new entrepreneurs.


Figure 4 shows that the consistency coefficient involved is 0.967, and the reliability of social ability is 0.767, and the consistency reliability of other factors is greater than 0.8. The eigenvalues of seven entrepreneurial psychologies are greater than 1, explaining 69.186% of all variables. This indicates that the reliability of the psychological scale of entrepreneurship proposed is good and can be used. The relationship between gender and entrepreneurial psychological states is shown in Figure 5.
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FIGURE 5. T-test between gender and entrepreneurial psychological states.


In Figure 5, 1 represents the entrepreneurial psychological states of males, 2 represents the entrepreneurial psychological states of females, 3 represents the entrepreneurial abilities of males, and 4 represents the entrepreneurial abilities of females. Among them, the entrepreneurial psychological states t = 3.467 (p < 0.01) and the entrepreneurial ability t = 2.834 (P < 0.01), which shows that the entrepreneurial psychological states of males are better than those of the females, and the entrepreneurial opportunities of males are more than those of females. Therefore, it can be said that the entrepreneurial psychological states and entrepreneurial capital of entrepreneur are affected by genders. The relationship between the ages of entrepreneurs and their entrepreneurial psychological states and entrepreneurial ability is shown in Figure 6.
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FIGURE 6. Relationship between the ages of entrepreneurs and their entrepreneurial psychological and entrepreneurial ability. (A) Analysis of variance results. (B) Mean results.


In Figure 6A shows the entrepreneurial psychological states of the groups, b shows the entrepreneurial psychological states within the groups, c shows the entrepreneurial ability of the groups, and d shows the entrepreneurial ability of the groups. The result is that p = 0.000 < 0.01, which indicates that entrepreneurial psychological states and entrepreneurial capital of entrepreneurs are affected by their ages. Entrepreneurial psychological states and entrepreneurial ability will be improved with the growth of ages. The relationship between the educational levels of entrepreneurs and their entrepreneurial opportunities and abilities is shown in Figure 7 below.
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FIGURE 7. Relationship between the educational levels of entrepreneurs and their entrepreneurial opportunities and abilities. (A) Analysis of variance results. (B) Mean results.


Figure 7 shows that p = 0.000, which is less than 0.01, indicating that the entrepreneurial psychological states and entrepreneurial capital of entrepreneurs are affected by their educational levels. Entrepreneurial psychological states and entrepreneurial ability of entrepreneurs will be improved if they have higher educational levels. The relationship between the positions of entrepreneurs and their entrepreneurial opportunities and entrepreneurial abilities is shown in Figure 8 below.
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FIGURE 8. Relationship between the positions of entrepreneurs and the entrepreneurial opportunity and ability. (A) Analysis of variance results. (B) Mean results.


Figure 8 shows that p = 0.000, which is less than 0.01, indicating that the entrepreneurial psychological states and entrepreneurial ability of entrepreneurs are affected by their positions. The lower the positions of the entrepreneurs are, the worse their entrepreneurial psychological states and entrepreneurial abilities are.

In short, private enterprises account for the largest proportion, accounting for 58.14%, with a total of 125, followed by 32 Chinese-foreign joint ventures of 14.88%. The scale of each type of enterprises accounts for 25%, respectively. The operation years of these enterprises are concentrated between 10 and 20 years, accounting for 36.28%. In the enterprises investigated, their entrepreneurial psychology and entrepreneurial opportunity ability are significant, that is, p = 0.000 < 0.01, indicating that males’ psychological adjustment ability and entrepreneurial ability are higher than females’ in the entrepreneurial process. The entrepreneurial psychological states and entrepreneurial ability will be improved with the increase of age, educational levels and positions. It is concluded that entrepreneurial psychological capital and entrepreneurial opportunity ability are significantly positively correlated with financial risk prediction.




CONCLUSION

Based on financial risks, the basic theories of new entrepreneurs and psychology are studied. Further research is conducted by analyzing the characteristics of new entrepreneurs. The model is verified by a questionnaire survey, and the influencing factors and current situation of entrepreneurial psychology of new entrepreneurs are analyzed. The results show that private enterprises account for 73.02% of the total number of Chinese-foreign joint ventures, and entrepreneurial psychology and entrepreneurial ability are dynamically affected by various factors. The entrepreneurial psychology and entrepreneurial opportunity ability of entrepreneurs is p = 0.000 < 0.01, and males’ psychological adjustments and entrepreneurial ability is higher than females’. With the continuous increase of educational levels, ages and positions, the mean of entrepreneurial psychology and entrepreneurial ability is increasing. It is concluded that entrepreneurial psychological capital is positively correlated with entrepreneurial opportunity ability. The innovation is to analyze the psychological change process of new entrepreneurs under the financial risk, which provides a reference for related research. Therefore, the research of this paper has an important impact on the entrepreneurial success of new entrepreneurs to analyze entrepreneurial psychology and entrepreneurial ability. However, there are still some limitations. The size of samples is small and is not sufficient to represent all new entrepreneurs. Therefore, in the follow-up study, the sample size will be expanded.
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Recently, scholars have begun to shift their focus toward the idea of the marketization of startups and the relationship with entrepreneurial psychology or other factors; however, the establishment of a unified and clear standard of entrepreneurship educational methods remains unfulfilled. Our study investigates 46 representative startups in four industries, including financial technology, biotechnology, education, and cultural tourism areas in Guangdong-Hong Kong-Macao Greater Bay Area (GBA) and Southeast Asia (SEA) to observe factors from different backgrounds but matter in common for building entrepreneurship education systems and methods in different countries. We used the fuzzy qualitative comparison method (fsQCA) to survey startup entrepreneurs and executives through questionnaires, selecting startup key factors including entrepreneurial psychology (optimism, passion, self-efficacy), product advantage, market and cultural environment, entrepreneurial policy, and geographical advantage. The survey was conducted on six key variables, namely, geographical advantage, to observe the conditional grouping and paths of factors influencing the establishment of Startups from an overall perspective. This study explores the path combination that plays a key role in the establishment of new enterprises, and further uses specific industry cases to verify the rationality and credibility of the path combination. The main conclusions are as follows: (1) There are five combination paths affecting the establishment of new enterprises, which are “psychology and market,” “psychology, product, and region,” “psychology, culture and policy,” “psychology, market, and culture,” and “market, policy, and region” combination paths; (2) Entrepreneur psychology, market environment, and entrepreneurship policy are the core conditions to improve the effectiveness of the establishment of new enterprises, while the other three variables are non-core variables in different paths; (3) There are different paths of entrepreneurial paths and factor combinations in different regions or industries.
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INTRODUCTION

How to help startups survive and grow while dealing with different environments is the greatest challenge for entrepreneurs who need to make sound decisions in the face of various unknown situations, maintain a stable mindset, and actively adapt to the external environment of the business to ensure its survival (Sarasvathy, 2001; McMullen and Shepherd, 2006).

An increasing number of scholars have begun to focus on the fact that the combination of entrepreneurial psychology and entrepreneurship research can enrich and improve the current theoretical framework of entrepreneurship (Frese and Gielnik, 2014), and some researchers have addressed the relationship between entrepreneurial psychology and entrepreneurial motivation in the transportation industry (Shi and Wang, 2021), while other researchers have added the psychology of entrepreneurship in college students to the study of entrepreneurial cognitive interaction (Liu and Yu, 2021). Therefore, this study first selects the positive elements of entrepreneurial psychology as the first element that shapes the process of establishing a new venture, which includes optimism, passion, and self-efficacy, all of which have been demonstrated empirically by research identifying their exact impact on entrepreneurial behavior and decision-making (Prandelli et al., 2016; Xie et al., 2016; Gu et al., 2019).

The entrepreneurial environment is a complex context involving multiple factors, and to link it theoretically with entrepreneurial intentions, domestic and foreign scholars have extensively researched it. By examining the existing literature, it is found that the current mainstream view divides the entrepreneurial environment into two aspects: the internal environment and the external environment. The internal environment refers to the entrepreneur’s attributes and capabilities, while the external environment refers to the market environment, cultural environment, policy environment, geographical environment, and other factors faced by the startups (Fogel, 2001).

The main problems in the current research community are the following: 1) most researchers have only studied the correlation between a single psychological factor and entrepreneurship, and few scholars have studied the combined effect of multiple psychological factors; 2) most researchers study the impact of a single environmental variable on entrepreneurship research, ignoring the direct synergy and interaction of multiple variables; and 3) current research mostly studies the entrepreneurship phenomenon in a certain industry in a certain place, and lack comparative studies across regions and industries.

Due to the shortcomings of the above research on the influencing factors of entrepreneurship, the influencing factors of new ventures are currently divided into psychological factors, the entrepreneurial environment, and other factors. As a result, the current research is limited to clarifying the roles of a small number of influencing factors on entrepreneurship and lacks the linkage and combination effect analysis of multiple factors. This study seeks first to apply the fuzzy qualitative comparison method (fsQCA) method to analyze the path of the entrepreneurial process under a variety of influencing factors in combination, using a case analysis method to confirm different industries in different regions and the feasibility and the rationality of this path, and further to include some defects and deficiencies in fsQCA to complement and expand the research field.

The innovation of this article mainly lies in its combination of different research perspectives. In the past, scholars usually analyzed data from a single case or a single industry, leading to a lack of multilocation studies conducting cross-industry factor analyses. Against the background of an “area” initiative, Guangdong-Hong Kong-Macao Greater Bay Area (GBA), and Southeast Asian countries exhibit commonalities and differences in entrepreneurial factors thus have profound research value. Therefore, this paper explores the influence of different industrial entrepreneurship factors in these countries and regions from a cross-regional perspective, which holds important theoretical significance for the joint development and interaction between the GBA and southeast Asian enterprises.

A method capable of achieving this aim, fsQCA is a qualitative analysis method of analysis that explores the effects of multiple factor combinations and has been applied by several researchers in recent years to examine, for example, firm performance (Kraus et al., 2018). Therefore, this study uses fsQCA to combine three psychological factors (optimism, passion, and self-efficacy) as one of the founding factors of startups, addressing the issue of the entrepreneurial environment by selecting product advantage as an internal environment variable and market environment, cultural environment, entrepreneurial policy, and geographical advantage as external environment variables, and then applies the analysis to select startups in four industries in GBA and Southeast Asia for comparison. The fsQCA method is used to find the different factor path combinations of new startups in each region, and to explore the commonalities and differences in the factor path combinations of new startups in different regions and industries.



LITERATURE REVIEW


Entrepreneurial Psychological Impact on Startups

The key point in studying the psychological efficacy aspects of entrepreneurs is to choose definite directional indicators and methods that can quantify the research object, and the current indicators in studying the psychological direction of entrepreneurs are generally optimism, entrepreneurial passion, and self-efficacy (Zhang et al., 2019).

Optimism as a positive mindset (Carver et al., 2010) reflects the extent to which people generally hold favorable expectations about their future, and when caught in a difficult situation or facing a crisis, optimism can help a person avoid pessimism and a downward spiral. With the increase in research on the combination of optimism and entrepreneurship, the psychology of entrepreneurial optimism has gradually gained the interest of scholars; however, the focus of the current research is limited to the relevance of entrepreneurial optimism to the performance of startups (Liu et al., 2016) or concerns the moderating role of corporate entrepreneurial competencies (Fang et al., 2011) and rarely involves the association with the elements of startup establishment, exploring its impact on the process of business formation as an element of the pathway portfolio.

Entrepreneurial passion, as a strong emotion in individuals, can be a powerful driver of behavior (Cardon et al., 2017). Entrepreneurial passion can be classified as a passion for growth, passion for people, passion for products or services, passion for inventions, passion for competition, and passion for social causes. Entrepreneurial passion comes from the entrepreneur’s assessment of the future state of the business, which motivates the entrepreneur to solve the dilemmas faced in the entrepreneurial process and provides the entrepreneurial venture with a strong and lasting key driver who will stay engaged at all times during the entrepreneurial process. In early studies of entrepreneurial passion, it was mostly explored in terms of its effects on an individual’s abilities, such as persistence, effort, and perseverance when encountering difficulties (Smilor, 1997), as well as in terms of the sociological effects of passion on individual behavior (Mette, 1999). Studies have expanded the focus on entrepreneurial passion to entrepreneurial ideas, entrepreneurial opportunities, and entrepreneurial firm performance (Biraglia and Kadile, 2017; Shaver and Davis, 2017; Newman et al., 2021). This study builds on this foundation to explore the relationship between entrepreneurial passion and the conditions required for the establishment of a startup business.

Self-efficacy is an optimistic belief about one’s ability to accomplish tasks in unknown situations. Self-efficacy is largely involved in the regulation of attention processes and the modeling of experiences, and it affects one’s work efficiency, decision making, and other events in a variety of ways. Research has suggested that self-efficacy can help individuals improve their perseverance and persistence in the face of unknown difficulties, and increase their positive perception of themselves (Bandura, 1999). Some researchers have suggested that the self-efficacy scale can be used to test individuals (Ding et al., 2009) in order to explore the relationship between entrepreneurial self-efficacy and entrepreneurial intention.

At the same time, in the context of economic globalization, the public’s cognition of entrepreneurship from the perspective of educational psychology affects national development strategies. Therefore, the interaction between educational psychology and entrepreneurship has also been studied by many scholars. Some scholars have studied the status quo of entrepreneurship education in colleges and universities through questionnaires and interviews. Only a very few students have clear seriousness and enthusiasm for entrepreneurship (Liu and Yu, 2021). There are also studies of the effect of entrepreneurship education in universities using online and offline survey methods. Researchers have found that the low proportion of college students choosing entrepreneurship is mainly due to the lack of entrepreneurship teachers and course planning (Sun, 2020). With the increase in studies of the interaction between educational psychology and entrepreneurship, scholars have begun to explore the impact of entrepreneurship on the performance of new ventures when college students were taken as the research object. The results showed that college students with higher education had higher integrity and entrepreneurship, which had a positive impact on the performance of enterprises (Zhang et al., 2021). Given the lack of entrepreneurship education from the perspective of educational psychology, many scholars have proposed solutions, such as building a value judgment system for college students (Chen et al., 2021) and strengthening the cultivation of cultural diversity (Li Z. J. et al., 2021). In addition, many researchers from the direction of educational psychology, the entrepreneur and employee characteristics of the empirical analysis and comparison (Yuan et al., 2020; Yuan and Wu, 2020), cover a number of promising industries such as instant messaging and barrier-free transportation (Wu et al., 2020; Yuan et al., 2020).



Impact of the Entrepreneurial Environment on Startups

In the process of entrepreneurship, any business needs to rely on a certain entrepreneurial environment. Good entrepreneurial culture and entrepreneurial environment can largely influence the process of setting up a new startup business. The entrepreneurial environment is a set of external conditions that entrepreneurs have to adapt to Morgan (2011), essentially consisting of an institutional environment that covers three dimensions: normative, regulatory, and cognitive (Chien-Chi et al., 2020). The cognitive system involves people’s access to information and ability, which is part of the entrepreneur’s own ability, and the regulatory system includes laws, institutions, regulations, and government support, and restrictive behaviors (Gao and Duan, 2021), which can be defined as government policies.

In recent years, some scholars have researched the entrepreneurial environment and divided the institutional environment into three dimensions: normative, regulatory, and cognitive systems. However, there is also another view that distinguishes the entrepreneurial environment along three dimensions: institutional, market, and cultural, and it is argued that a good market environment can provide diversified development channels for entrepreneurs, which is important for the survival and expansion of enterprises (Li et al., 2020).

Based on the above studies, researchers have conducted research on the entrepreneurial process in both entrepreneurial psychology and the entrepreneurial environment, which are based on one variable, and few have studied the combination of factors in the process of new venture establishment; most have not focused on the influence of regional advantage on the entrepreneurial process or the linkage between regional advantage and other influencing factors (Asheim et al., 2007). However, the internal environment is as important as the external entrepreneurial environment, and product advantage (Langerak et al., 2004) is important for the survival and development of startups as a manifestation of a firm’s competitiveness in the market. In this study, as few researchers have studied the impact of multiple conditions on the process of startup establishment, it was decided to use fsQCA to investigate the impact of a combination of six main influencing conditions: entrepreneurial psychology (EP) (comprising optimism, entrepreneurial passion, and self-efficacy), product advantage (PA), market environment (ME), cultural environment (CE), entrepreneurial policy (EPY), and geographical advantage (GA), on startup establishment. Different grouping paths are expected to exist for new startups to reach the conditions of company formation in GBA and Southeast Asia due to their different locations, economic environments, and market environments.



Application of Fuzzy Qualitative Comparison Method

As a popular path analysis method, fsQCA has been widely used in the field of entrepreneurship. At the micro-level, some scholars have used fsQCA to study the impact of time pressure on employees’ work enthusiasm (Yi et al., 2018), while others have explored the difference in the impact of different paths on the entrepreneurial activity of science and technology personnel by collecting data from 27 provinces and cities in China (Cui and Wu, 2021).

At the macro level, some researchers have conducted path analyses of the incubation performance factors and breakout paths of business incubators for science and technology enterprises, concluding that resources, industry, innovation, and comprehensive drive are concluded as four entrepreneurial drive paths (Zhao et al., 2021). Research has also found that four different paths may provide support for enterprises in mergers and acquisitions (Zhang et al., 2018). In terms of the influence of culture and economy on the development of the national entrepreneurship level, some scholars have conducted path studies on the relevant data of 44 countries, finding that confident culture and entrepreneurship were the main paths for the development of national entrepreneurship culture (Hu et al., 2020).




MATERIALS AND METHODS


Research Methods

This study uses fsQCA to study this problem. fsQCA is a qualitative and quantitative method proposed by Ragin (2000) whose basic idea is to analyze the influence of the combination of multiple antecedent variables on the result variables with the help of the architecture theory and Boolean operation. To explain the complex causal mechanism behind the phenomenon, this research uses fsQCA in place of traditional regression analysis and factor analysis for the following reasons: First, new ventures, in addition to the psychological factors, should comprehensively consider the factors enterprises need to create while successfully adapting to these various factors, especially the environmental factors and objective factors; as the influence of the individual elements is very limited, we seek to use configurations that combine the effects of various factors to explain the cause of the newly established ventures.

Second, different regions have asymmetries in the establishment of new ventures; for example, it is argued that the entrepreneurship environment is a major cause of entrepreneurs having a high degree of activity, but there are also positive entrepreneurs in unsatisfactory entrepreneurial environment. Thus, using the fsQCA method to study the creation of elements of new ventures helps explore the combination of a variety of entrepreneurial paths and avoiding the asymmetry of elements.

Finally, compared with factor analysis methods, fsQCA has a low degree of data loss in the research process and low requirements for data integrity. In the study of small- and medium-sized samples, if the factor analysis method is used, data may be lost in the data calculation process, causing the final results to lack relevance and practicality. fsQCA is good for cross-case comparisons of small- and medium-sized samples and can distinguish the consistency and coverage of elements, as well as determine the synergies between elements. In conclusion, fsQCA is useful for solving configuration problems with multiple independent variables and can better meet the requirements of causal complexity and synergistic effects. It is also conducive to exploring multiple paths in the process of new enterprises and finding the essence and necessary conditions for the establishment of new enterprises.



Variable Selection

In terms of variable selection, all 30 questions in the EP section were scored on a 5-level Likert scale; the language of the questionnaire was devised to be concise and easy to understand to improve readability for the respondents. The questionnaire was introduced as follows to participants: “Before completing the questionnaire, it should be noted that all the results of the questionnaire are for academic research only and do not involve the core issues of the company’s operation. Please complete the questionnaire truthfully.”

For the questionnaire on entrepreneurs’ psychology, we adapted the Life Orientation Test (LOt-R) modified by Herzberg et al. (2006) with a total of five statements, such as “can you expect the best result in most cases?,” “Passion is the core of entrepreneurship” (Cardon et al., 2005), and “Entrepreneurial passion can stimulate motivation.” Regarding the key driving force of entrepreneurship, the questionnaire followed one study (Cardon et al., 2013) regarding the three influencing factors of entrepreneurial passion: creation, discovery, and development, to develop a six-item questionnaire to test an individual’s entrepreneurial passion. To measure self-efficacy, the belief that one can cope with various pressures or challenging requirements, the questionnaire adapted the Self-Efficacy Scale (Luszczynska et al., 2005) for four items for scoring, such as “Am I sufficiently thoughtful and able to deal with unforeseen changes?” For product advantages (Sheng and Zhang, 2009), there are five items from the Improved Product Questionnaire, which has good reliability and validity; in terms of market environment, it refers to the analysis of the urban business environment (Li M. et al., 2021), including six items, and there is a motivational relationship between entrepreneurial cultural factors and entrepreneurial motivation of entrepreneurs. For culture, there are four questions about innovation cognition and entrepreneurial motivation factors in entrepreneurial motivation (Zhong et al., 2012). For entrepreneurship policy, respondents were asked a total of five questions about their satisfaction with local entrepreneurship policies, and for geographical advantage, the respondents responded to five questions about the convenience of transportation, transportation, and imports and exports.



Data Collection

The questionnaire used in our survey consists of six subscales, EP, PA, ME, CE, EPY, GA, and is targeted at startup founders and executives. Before the questionnaire was distributed electronically online, a preliminary version was tested with five executives, who reported no problems understanding the questions. A total of 92 responses were collected from executives and founders of 46 startups in four industries in Guangdong, Hong Kong, Macao, and Southeast Asia. Six of the incomplete responses were discarded, leaving a total of 86 valid responses.




PROCEDURE


Calibration Date

Since the data collected by the questionnaire in this study are not two-dimensional, it is difficult to apply fsQCA to them. Because fuzziness needs to be introduced to calibrate the questionnaire results and bring them into conformity with the measurement standards, this study uses the method of calibrating fuzzy membership to process the data. First, three anchor points need to be selected: full membership, an intermediate point, and no membership. Here, we follow Fiss (2011) and adopted three anchor points, 1, 3, and 5, corresponding to the three points 0.05, 0.5, and 0.95, respectively, in the Calibrate function. In addition, following Ragin (2006), this study avoided membership degrees of 0.5, calibrating such values to 0.49 or 0.51 according to the situation, thereby allowing suitable fuzzy values to be assigned to all the data. Moreover, to facilitate the subsequent comparison of paths for different countries and regions, the fuzzy data of different countries and regions were averaged, yielding Table 1. In addition, for the dependent variable of the new venture, we set the value between 0 and 1 according to the operating income, number of employees, size of the company, and other aspects of the enterprise, and used it as a measure of the difficulty of establishing a new venture.


TABLE 1. Fuzzy data mean value table.

[image: Table 1]


Necessity Analysis

Unlike traditional regression analysis, fsQCA does not focus on the influence of a single variable on the result, but rather on the sufficiency or necessity of each scale item for the result variable. Therefore, before path analysis, we first performed a necessity analysis for each factor whose results are shown in Table 2.


TABLE 2. Necessity analysis table.

[image: Table 2]
If the level of factor consistency exceeds 0.9, the factor is a necessary condition for the outcome variable; if the level of factor coverage exceeds 0.9, the factor is a sufficient condition for the outcome variable. If the figure of consistency and coverage does not exceed 0.9, this indicates that the variable is neither sufficient nor necessary variable, whether the entrepreneurial difficulty is high or low, so there is no single factor that has a dominant effect on it, but rather it is the result of multiple conditions acting together (Xu et al., 2020), and since the individual variables are weakly explanatory, the model is next analyzed for path analysis.



Path Analysis

The fuzzified variables are input into the truth table analysis to derive the truth table of the factors of new venture establishment in GBA and Southeast Asia can be obtained. Next, we edit the frequency and threshold of the truth table (Ragin and Amoroso, 2011). Since this study is a small sample analysis with a sample size ranging from 1 to 150, after model analysis, the case truncation value was set as 1, samples were not deleted, and the consistency threshold was 0.7. When samples with consistency below 0.7 are deleted, the truth table in Table 3 is the result. The value 1 in the truth table represents a high level of the respective factor, and the value 0 represents a low level of this factor. After checking the data, it was found that there were no contradictory combinations, that is, cases where the same combination of conditions leads to different results, indicating that the subsequent analysis can be carried out.


TABLE 3. Truth table.

[image: Table 3]
After the standardized analysis of the conditional combinations, three solutions can be derived: a complex solution, intermediate solution, and simple solution. This study refers to the method applied involved in Ragin (2009), mainly using the intermediate solution as a reference, and taking whether the condition exists in both the simple and intermediate solutions as a criterion for determining the core and edge conditions; if the simple solution also exists in the intermediate solution, the variable is in the core condition, and if the condition in the simple solution does not exist in the intermediate solution, the condition is in the edge condition. Table 4 shows the combination of start-up factors in Guangdong, Hong Kong, Macao, and Southeast Asia under different paths:


TABLE 4. Path combination table.
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For raw coverage, the six paths were 0.38, 0.53, 0.26, 0.33, 0.29, and 0.28, respectively. It can be seen that the second path has a high explanatory degree, while the other five paths show little difference in explaining the establishment factors of new ventures. According to Table 1, the core paths formed by simplified solutions can be roughly divided into three types, as shown in Table 5.


TABLE 5. Regional distribution of entrepreneurial core elements path.
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Path Analysis for Guangdong, Hong Kong, and Macau

Table 5 shows that the core elements of new ventures in the GBA include EP, ME, and regional advantages. After the marginal conditions are added in combination with the path distribution map in Table 4, three paths can be obtained for the GBA, namely, EP + ME, EP + PA + regional advantage, and EP + CE + EPY.

The first path is EP + ME. On the one hand, the market environment is reflected in the good business environment of the GBA, such as the gradual change of business registration procedures, industrial assistance policies, and tax relief. On the other hand, Guangdong, Hong Kong, and Macao have the characteristics of a high level of economic development, large capital volume, a good financing environment, and diversified financing methods. When entrepreneurs have a good spirit, and when from a micro perspective, the market environment of the industry in which the enterprise is located has a good performance, the enterprise in the entrepreneurial process already has all the elements of this path and can rely on the market in the GBA Entrepreneurship for the environment. The second path is EP + PA + GA. On one hand, under the open and inclusive economic system of the GBA, products have strong advantages and competitiveness in market surveys, which are the material basis for the establishment of new ventures; on the other hand, having product advantages will help the company stand out in the fierce market competition and receive continuous injections of capital or technology that ensure the survival and development of the startups. Under the favorable geographical location of the GBA, positive psychological factors and product advantages will play a catalytic role and amplify the competitiveness and viability of enterprises in the initial stage.

Finally, the third path is EP + CE + EPY; while the importance of EP is important; CE as the core condition is also an important part of creating an entrepreneurial atmosphere, such as the famous “Zhejiang Merchants” culture, and the GBA has a long-standing entrepreneurial culture. As a coastal area, people have an ocean factor that leads them to dare to take risks and the hardworking spirit of small businessmen and hawkers in their bones from working hard. This spirit helps entrepreneurs stick to their goals and maintain their passion. In addition, GBA has comprehensive entrepreneurial policies for first-time entrepreneurs. This path shows that in the GBA when entrepreneurs’ startups are relatively weak in various aspects, the foundation of the regional entrepreneurial culture is influenced by government policies. Public support and assistance are essential for the establishment of new ventures.



Southeast Asia Path Analysis

In Southeast Asia, there are two ways to establish new enterprises: EP + ME + CE and ME + EPY + GA. The first path is suitable for Singapore, Malaysia, Indonesia, Thailand, Vietnam, and other countries. Singapore and Malaysia already have perfect and open MEs based on their developed service industries. Although Indonesia, Thailand, and Vietnam lack multi-channel financing and developed economic environments, they have huge market potential and demand gaps in many industries that can greatly arouse the interest of entrepreneurs. In addition, Indonesia, Thailand, and Vietnam have a long history and cultural precipitation, which plays a supporting role in the entrepreneurship and development of enterprises and has a positive influence on the psychology of entrepreneurs. Therefore, the EP + ME + CE path applies to these Southeast Asian countries.



Comparison of the Path Analysis Between Greater Bay Area and Southeast Asia

In addition, the Philippines, Laos, Cambodia, Myanmar, Brunei, and East Timor also show the second path. These characteristics of southeast Asian nations constitute a huge market potential, and the demand gap and regional advantage indicate that a certain area, whether in the process of its economic development, nature, economy, technology, management, or social factors, has special advantages in one or several factors that make the region more competitive or have higher resource utilization efficiency. Typical regional advantages of Southeast Asian nations are low labor costs and greater economic potential with the arrival of demographic dividends. In these countries, due to the lack of objective environment and condition, and other business aspects, the government provides policy support for startups through one of the most dangerous periods. This is also one of the core elements that southeast Asian entrepreneurs can rely on.

The path analysis results in Table 4 show that the consistency of solutions is 0.819968, greater than 0.8, the minimum consistency standard, and the coverage of solutions is 0.79837, indicating that the six paths explain the psychology of entrepreneurs and other factors affecting entrepreneurial enterprises in nearly 80% of the GBA and Southeast Asian countries. Table 5 shows that the core factors of entrepreneurship in Guangdong, Hong Kong, Macao, and Southeast Asian countries are EP, ME, and EPY.

To understand these core factors from the commonalities between the GBA and Southeast Asia, under the opportunity of economic globalization, due to the fit of geographical location and development strategy, we note that the GBA and Southeast Asia are actively engaged in the capital, technology, and services. The two places have a good market environment and potential for emerging industries, such as financial technology and biotechnology. The sound entrepreneurial policy avoids risks in the initial stage of enterprise establishment and lays the necessary foundation for enterprise development. Therefore, from the perspective of these two points, the common entrepreneurial path of the two places is entrepreneurial psychology, market environment, and geographical advantages. The difference between GBA and Southeast Asia is that the economic environment and good entrepreneurial culture in GBA can create more diversified entrepreneurial paths for entrepreneurs, and the good ME affords them the opportunity of good financing channels and capital environment that reduces the pressure on entrepreneurs to seek capital sources, enhancing the anti-stress ability of enterprises; and there is a strong entrepreneurial culture in GBA The strong entrepreneurial culture in Guangdong, Hong Kong, and Macau provides entrepreneurs with good startups ideas and views of the entrepreneurial process, which is conducive to enhancing the divergent thinking of entrepreneurs and improving their number as well as distribution, which also lays the foundation for establishing a better business environment; in terms of entrepreneurial policies, Guangdong, Hong Kong, and Macau have always had a strong entrepreneurial focus, and every year there are entrepreneurial support policies for university graduates, social workers, foreigners, and other groups, which are released by the local Human Resources and Social Security Bureau for local entrepreneurs to inquire and refer to, so the entrepreneurship policy as the core element for entrepreneurs has its own rationality.

As for Southeast Asia, the main differences between the more developed regions such as Singapore, Malaysia, Indonesia, Thailand, and Vietnam and the GBA are the different entrepreneurial cultures and development models and differences in entrepreneurial policies. In other economically underdeveloped areas in Southeast Asia, the choice of entrepreneurial roads is often limited. Although these countries have huge potential in terms of their geographical advantages and market environment, their development level is not good due to national policy mistakes and a lack of correct strategies. For example, Myanmar’s economy is shut down because of civil wars and government decision-making errors. Therefore, EP is more urgent for entrepreneurs in Southeast Asia than for those in Guangdong, Hong Kong, and Macau. Only good national policy support can give full play to the market and geographical advantages of these countries and provide real help to entrepreneurs.



Case Study Analysis

In order to further confirm and improve the path results analyzed by fsQCA, this study uses multiple case analysis methods to further explore the commonality of new ventures in the four representative industries in the GBA and Southeast Asia. As the problem studied in this paper is exploratory in nature, such a case study helps the researcher to enter into the problem in greater depth and analyze the problem with abundant data. Since many companies in related industries in Southeast Asia are not yet listed, it is also more difficult to collect quantitative data from the education and cultural tourism industries. Selecting a classic case comparative analysis can allow the researcher to better advise investors; moreover, case studies help researchers find their way through complex phenomena, capture their essence, and compare and analyze companies more appropriately.



Case Selection and Data Collection

By selecting a total of 46 representative startups in four industries, namely, the financial technology, biotechnology, education, and cultural tourism, from GBA and Southeast Asia, this study examines the establishment elements as well as the differences and correlations between startups in GBA and Southeast Asia. The sample selected for this study was typical, comparative, and rich. The selection criteria are as follows:


Typicality

This study selects representative cases such as the origin, financing status, product characteristics, and development status of the enterprises.



Contrast

We categorized the four industries of financial technology, biotechnology, education, and cultural tourism in GBA and Southeast Asia according to the conditions for establishing new ventures, and compared and analyzed similar cases. Richness: The selected cases involve various industries and regions, and each of the typical cases in the GBA and Southeast Asia has the typical characteristics of new startups, which is in line with the theme of this article. Based on the above criteria, this study selected 46 new ventures in four popular industries for typical case studies (as shown in Table 6).


TABLE 6. The commonality of each of the four industries in the two regions.
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The information for this paper was mainly obtained from the public information of each company’s official website, news reports obtained by searching the latest developments of national or regional statistical bureaus as keywords, and tweets from several public websites, in addition to studying several reports, including line research reports; relevant data were mainly obtained from the World Bank database, China Statistical Yearbook, and the websites of major research institutes.

The current factor structure of startups is shown in Figure 1, in view of the difficulties faced by entrepreneurs in setting up enterprises, particularly the negative impact of adverse environments. We took the entrepreneur psychology (optimism, entrepreneurial passion, self-efficacy) as the core of the elements of startups to perceive the environment, which find a positive impact on entrepreneurial behavior. We got feedback from the change of external environment (market environment, cultural environment, entrepreneurship policy, regional advantage), focusing on adapting to the external environment of development and building a perfect internal environment (product advantage) according to the feedback, rather than choosing to stay away from the bad environment and giving up the existing market. The above analysis reveals that the reasonable use of entrepreneurial factors can help enterprises avoided difficulties and improved survival rate and anti-risk ability.


[image: image]

FIGURE 1. Structure of the elements for the establishments of startups. “(+)” means positive effect, “(–)” means negative effect, “(+,–)” means may have a positive or negative effect.


From Table 5, we can see that the main motivations for six fintech startups to flourish in both GBA and Southeast Asia are inseparable from the strong economic strength and advanced technology of GBA, as well as the geographical advantage and demographic dividend of the Southeast Asian market. In addition, the Internet penetration rate and the ease of doing business in Southeast Asia have also influenced the combination of factors for the establishment of new startups in both regions. For example, in terms of entrepreneurship policies, Singapore and Malaysia are rapidly developing entrepreneurship policies for foreign populations, the Indonesian government has proposed “6 + 5” 11-year compulsory education in the education sector, and the Vietnamese government has proposed increasing investment in the cultural tourism industry, encouraging investment, simplifying tourism procedures, and giving a green light to tourism development. The combination of various factors will have different effects on promoting entrepreneurship in different industries.

The current case study conducted in Table 5 focuses on the following questions:




Comparison of the Elements of New Startups Among Different Regions in Greater Bay Area and Southeast Asia

First of all, from the perspective of the size of enterprises, the enterprises in the GBA in the biotechnology, education, and cultural tourism industries are generally larger than those in Southeast Asia. Half of the new startups in Southeast Asia in these industries are SMEs that are not listed because the business environment of these industries in the GBA is better than that in Southeast Asia, including richer financing channels and more open ways of absorbing funds, providing objective conditions for the establishment of new ventures; second, the current development of the cultural environment and entrepreneurial policies in GBA are better than those in Southeast Asia in terms of cultural environment and entrepreneurial policies, especially in the cultural tourism industry, relying on the long tradition of cultural heritage and government entrepreneurial policy support; Guangdong, Hong Kong, and Macau have achieved fruitful results in the development of cultural tourism intellectual property (IP). The cultural tourism IP industry of Indonesia, Malaysia, Vietnam, and other countries in Southeast Asia has a profound cultural heritage, precious historical relics, and development issues. This is mainly due to the excessive dependence on consumer culture, history, and tourism. The development of the cultural and tourism industry is largely restricted by the number of tourists and seasonal changes. On the other hand, as the business model is not novel enough and government policy support is small, it is difficult for cultural and tourism IP creators to obtain the necessary income for survival. In general, in terms of the region, due to the degree of economic development, differences in financing environment, and different cultural atmospheres, GBA has comparative advantages over Southeast Asia in terms of market environment, cultural environment, and government policy elements. Therefore, some new startups in Southeast Asia are small in size, slow in development, and difficult to maintain.



Comparison of New Venture Elements Among the Four Industries

Through comparison, we can find that the financial technology industry, an emerging high-tech industry, is usually concentrated in Singapore and Malaysia, more developed regions in Southeast Asia, and the entrepreneurial policies in Singapore and Malaysia are quite sound, which shows that the financial technology industry has a high demand for the market environment and policy support. The biotechnology industry requires a smooth flow of technology and capital elements, and is not strictly related to market requirements; the education and cultural tourism industries are also popular and well developed in Southeast Asian countries, which is mainly the result of the combined effect of their geographical advantages and market environment. With the general emphasis on education, online education institutions are becoming cheaper to start up, and the advent of the COVID-19 pandemic has made the prospects of online education extremely broad. Southeast Asia has a large education population potential due to the population dividend that has not yet arrived, which is a geographical advantage, and new startups in the cultural tourism industry rely on the convenience of traditional culture and the market environment in some countries where certain religious beliefs flourish.



Comparison of Importance and Applicability Among Different Elements

From the perspective of the elements, entrepreneur psychology is the most important factor affecting the entrepreneurial process. Among other factors, the cultural environment has the greatest impact on entrepreneur psychology, and regional differences will have different decision-making influences and potential influences on entrepreneur psychology. Second, regarding the market environment and cultural environment, the market environment of good regions and industries can create a good financing environment and sufficient sources of funds for enterprises, while a good cultural background can, to a large extent, form the psychological tone of entrepreneurs, and even in cross-border trade and study abroad, values and psychological trends that are compatible with the local culture will be implicitly formed. Finally, regarding entrepreneurial policy, geographical advantage, and product advantage, entrepreneurial policies are the government’s help and support for entrepreneurs; the more economically developed regions generally have a comprehensive entrepreneurial policy covering different groups of the entrepreneurial population that can provide comprehensive support and subsidies for entrepreneurs, while less developed regions in Southeast Asia lack an effective or strong entrepreneurial policy. An example is Malaysia and Indonesia’s cultural tourism industry policy, which has difficulties making up for the real situation of low salaries of industry entrepreneurs. The geographical advantage of Southeast Asia is its huge market development potential and population potential, so most Southeast Asian startups may create new businesses based on this to promote development. Finally, product advantage depends on the existence of the other factors, because if multiple conditions are not ideal, it is difficult to generate competitive product advantages, which will subsequently lead to the poor market performance of startups and difficulties in survival and expansion.

In addition, we have also noted that no region can be regarded as the same in terms of cultural environment. For example, Southeast Asian countries, Indonesia, Malaysia, Vietnam, and other countries have their unique cultural deposits, which subtly affect entrepreneurs’ entrepreneurial spirit. The characteristics of social culture not only have an impact on the entrepreneurial process of entrepreneurs but also have a huge impact on entrepreneurs in different regions (Vuong, 2016). Among them, religions, folk customs, and other historically embedded cultural elements largely determine the complexity of entrepreneurs’ decisions (Vuong et al., 2020). Even if they receive education in other countries or regions, they will also be influenced by the local society and culture, and their values will change accordingly, which can easily occur in the context of geographical migration or cross-regional communication common among entrepreneurs. Based on the special value and influence of the social culture mentioned above, we consider the influence of cultural factors in regions with distinctive cultures in the output of the follow-up path results.

In the actual interview, we asked nine start-up entrepreneurs from GBA, Singapore, and Vietnam about entrepreneurship, which are the biggest difficulties in entrepreneurship, the impact of local culture on decision-making, and the factors of industry choice. In the difficulties faced by entrepreneurship, most entrepreneurs believe that compared with technical difficulties and product problems, whether to have strong psychological quality is the watershed of entrepreneurial failure, which is also the primary reason why many young people fail to start a business: cannot adhere to entrepreneurial behavior, as an investment in their own. As for the impact of local culture on entrepreneurial decision-making, entrepreneurs have different views, some entrepreneurs believe that in these transnational cultures, although promoting the public’s willingness to start a business, but too impetuous ideas will affect the next step of cooperation with partners or the government, and entrepreneurs believe that local culture plays an important role in stimulating entrepreneurial decision-making, but cannot make up for the lack of entrepreneurial capacity, because of the need to strengthen the linkage between entrepreneurship and educational psychology. In the choice of industry, some entrepreneurs think that is the result of their own educational experience and market environment, but some entrepreneurs think that they benefit from their long-term strategic vision.



Case Summary

Through the analysis and research comparison of some of the startups that represent the new economic format in the GBA and Southeast Asia, we find that once these startups become unicorns, they will inevitably increase the economic and development potential of an industry. Greater enhancement often leads to technological progress and industrial upgrading. This kind of start-up enterprise is divided into two types of teams: a technical team and a commercialization team. The technical team mainly focuses on the planning and application of patented technology, followed by product design and technology application. The commercialization team mainly focuses on the planning and execution of the company’s operation plan, as well as the marketing promotion, product application, and other aspects. The survey found that policies have a positive incentive effect on enterprises. For example, the Outline Development Plan for GBA policy implemented by the GBA has given support to the development of local financial technology, biotechnology, education, cultural and tourism IP, and other industries. Sustained support, such as the “S$1.5 billion” support plan implemented by Singapore in Southeast Asia, has also provided conditions for the initial survival and development of new startups.

As shown in Figure 2, the factors of product advantage, market environment, and regional advantage mainly affect the technical teams of new enterprises in patent applications, product prototype design, technology application, and other aspects. These factors could confirm and strengthen an enterprise’s development elements, such as technology, market layout, R&D, model building, and finding partner manufacturers.
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FIGURE 2. Dynamic teamwork path evolution from idea to market of startup.


The advantages of the cultural environment and entrepreneurial policies mainly affect the implementation of the operation plan and marketing promotion of the commercialization team, enabling them to obtain the support resources of local policies and the integration of the industrial chain, so that the product can be better operated and promoted.

Under the joint action of the five factors, the technology and commercialization development of enterprises will be improved, having a positive impact on entrepreneurs.




RESULTS

To explore the configuration effect of the influence of entrepreneurial factors on the establishment of new ventures, this study uses a questionnaire survey to survey 46 representative new ventures from four industries in GBA and Southeast Asia using qualitative comparative analysis. fsQCA explores the path combinations that play a key role in the establishment of new ventures from the six factors of entrepreneurial psychology, product advantages, market environment, cultural environment, entrepreneurial policies, and geographical advantages, and further uses specific industry cases to verify the path combination. Reasonability and credibility, the main conclusions are as follows:


(1)From Table 7 we can find five combined paths affect the establishment of new ventures: “psychology product and region,” “psychology, culture, and policy,” “psychology and region,” “psychology and market,” and “market and policy.” The original coverage rates of the five paths have a certain gap. The coverage rate of psychological and regional paths in the GBA and Southeast Asia is as high as 0.53, which is much higher than other paths, indicating that this path has strong explanatory power. The coverages of the other four paths show a little gap, and the difference in the effect of improving the establishment of new ventures is small. Based on this, each region can promote the psychological cultivation and publicity of innovators according to the status quo of the entrepreneurial environment and increase the product advantages of new startups. At the same time, a reasonable path for regional entrepreneurship can be selected based on economic development.


TABLE 7. Distribution of factors for establishing cross-regional and multi-industry startups.
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(2)Entrepreneur psychology, market environment, and entrepreneurial policies are the core conditions for improving the effectiveness of the establishment of new ventures. The remaining three variables are non-core variables in different paths. The decision-making of a new venture is largely influenced by entrepreneurial psychology. A good market environment and entrepreneurial policy support are sufficient conditions for the establishment of new ventures. The three core elements are synergized, coupled with the assistance of various non-core elements, and have a good effect on promoting the establishment of new ventures. Therefore, no matter which path a given region chooses, it should firmly grasp the core elements and comprehensively improve the entrepreneurial environment.

(3)Different regions or industries have different paths for entrepreneurship and factor combinations. We find that factors in the GBA are relatively complete and balanced, offering enterprises a choice of multiple paths in the establishment process, which has obvious advantages in promoting entrepreneurship; financial technology (FT) and biology technology (BT) industries are more dependent on their product advantages and the market environment in the more developed regions such as the GBA, Singapore, and Malaysia. The education, cultural, and tourism industries are affected to a certain extent by the local cultural heritage, but for most of the Southeast Asian countries, startups are more inclined to market potential and entrepreneurial policy assistance.





SUGGESTIONS


According to Local Conditions, Choose the Driving Path Reasonably

The advantage of the fsQCA method is that it can identify the sample area represented by a specific path and combine the specific area to summarize and compare the promotion path of new ventures; thus, the conclusions are more targeted and realistic. Therefore, based on the scientific evaluation of the entrepreneurial environment of new startups, each region should explore new startup paths that suit the actual conditions of each region. First of all, for the GBA, Singapore, Malaysia, and other places where the entrepreneurial environment (market environment, entrepreneurial culture, etc.) has developed in a balanced manner, multiple paths can be selected to enhance the survival of new startups and comprehensively improve the entrepreneurial environment. Regions with a more specific entrepreneurial environment, such as Vietnam and Indonesia, can choose the driving path with the highest matching degree. For example, Vietnam can choose the combination path of “psychology, culture, and policy” and Indonesia can choose the combination path of “psychology and market”; finally, for economically underdeveloped areas with a general entrepreneurial environment (GBA and some countries and cities in Southeast Asia), such areas need to scientifically evaluate the development level and interaction of each element of entrepreneurship, and choose a suitable and highly matched driving path. The effect of establishing new ventures can be improved through “curving overtaking,” such as the development of education and cultural tourism industries.



Focus on Key Points and Implement Precise Policies for Key Elements

All regions should focus on the key elements that can effectively improve the survival of new startups, improvements in the entrepreneurial environment and policy service system, and the cultivation and promotion of entrepreneurial positive psychology. First, they should work on improving the entrepreneurial environment, increasing market financial support based on the characteristics of new ventures, raising the share and proportion of government fiscal funds in the policy and capital tilt during the establishment of new ventures, and effectively guiding new ventures onto the right track. Second, they should optimize the policy service system. The government should improve the efficiency of management services, truly provide a “one-stop” service for startups, further integrate regional entrepreneurial resources by optimizing entrepreneurial policies, promote the diffusion of information and knowledge sharing between the government and startups, and obtain innovative technologies for entrepreneurs: Product information, entrepreneurial experience, and management knowledge constitute effective channels for this; finally, they must pay attention to the cultivation and publicity of entrepreneurial psychology. Regional entrepreneurial psychology must be multi-pronged to establish a positive entrepreneurial value system, such as establishing new entrepreneurial benchmarks or enterprises. An entrepreneurial brand should be created, full use made of the brand effect, and the success stories of new ventures actively spread to improve the public’s entrepreneurial awareness, create a tolerant entrepreneurial atmosphere, make full use of the psychological elements of entrepreneurship, increase positive and positive entrepreneurial psychological guidance, and improve entrepreneurial efficiency. By making full use of the psychological elements of entrepreneurship, governments can increase the positive psychological guidance of entrepreneurship and improve the efficiency of entrepreneurship.



Integrate Resources and Contribute to the Synergistic Effect of Various Entrepreneurial Elements

The key to improving the survival of new ventures lies in the interaction of different entrepreneurial elements to form a synergy. Therefore, different elements must be effectively integrated to enhance synergistic effects. First, it is necessary to establish effective coordination, linkage, and unified management service mechanisms at the government level, and strengthen the in-depth integration and optimal allocation of elements of the entrepreneurial environment. All regions must coordinate to build an entrepreneurial environment and service guarantee system that conforms to the laws of entrepreneurship and the market economy, guides new ventures to take root, and improves the survival of new ventures. Second, each region can use policy tools to improve the entrepreneurial environment. These include the detailed implementation of policy arrangements for new ventures, establishing and improving local support policies to promote new ventures, guiding industrial capital and venture capital to participate in corporate financing, increasing special support funds for new ventures, improving the entrepreneurial market operation mechanism, and strengthening the foundation for innovation and entrepreneurship facilities construction.

There are three limitations of this article that should be borne in mind. First, as some of the studied enterprises in Southeast Asia are not listed and the information used in data collection is limited, in-depth data collection should be carried out in the future to identify classic and effective cases. There is also a certain correlation between the psychological factors of entrepreneurs and other elements of the establishment of new ventures, so they can be studied from the interactive effects of multiple factors in the future. Finally, the static data used in this study and the dynamic data of entrepreneurs in the process of establishing enterprises can be collected for analysis in the future, which can improve the credibility and scientific nature of the research results.
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The objective of this essay is to forge a more explicit link between the “visual turn” and the “practice turn” in entrepreneurship research. Specifically, we explore three key aspects of mobilizing visual methods for studying entrepreneurship-as-practice (EaP), i.e., data sources, collection strategies, and analytical perspectives, highlighting the important theoretical and empirical promises that visual methods hold for said research. This essay bears implications for researchers and educators working at the intersection of entrepreneurship research, the practice theory, and visual methods.
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INTRODUCTION

Of late, the social science tradition of practice (Schatzki, 2001) has gained tremendous traction among entrepreneurship researchers for its potential to re-contextualize entrepreneurial practices and processes, and this ‘‘practice turn’’ has spawned a vibrant body of research1 collectively labeled as “Entrepreneurship-as-Practice (EaP)” (Claire et al., 2020; Thompson and Byrne, 2020; Thompson et al., 2020; Teague et al., 2021). Departing from conventional entrepreneurship research’s ontological individualism, i.e., defining entrepreneurial behavior as searching, perceiving, creating, or selecting opportunities, EaP research adopts a unique social ontology (Nicolini, 2017) where entrepreneurship-related social phenomena, including knowledge, meaning, action, etc., are understood as occurring within the nexus of the practices (Hui et al., 2016), and researchers preoccupy themselves with the day-to-day practices of entrepreneurs, focusing on the real-time unfolding and experiencing of said practices (Thompson et al., 2020).

Parallel to the “practice turn” was the “visual turn” that has been gaining momentum over the last 10 years in the broad field of management (Bell and Davison, 2013; Meyer et al., 2013). This intellectual movement represents researchers’ commitment to seriously engaging the visual-rich nature of our organized life and to extending the scope of data beyond the boundary of the commonly studied verbal texts. The growing prominence of the visual turn reflects the enhanced understanding of our field about the potency of visual artifacts in shaping, facilitating, and embodying our organizational life. Visuals, static or not, are no mere appendages of the verbal texts, but also are basic modes of social meaning construction, maintenance, and transformation. Many social science disciplines adjacent to entrepreneurship, e.g., strategic management (Knight et al., 2018) and organization studies (Höllerer et al., 2019), have taken up the challenge of incorporating the visual mode into empirical work. However, except for a handful of exceptions (Clarke, 2014; Ormiston and Thompson, 2021; Thompson and Illes, 2021), entrepreneurship research, even those inspired by the “practice turn,” has yet to engage visual methods seriously, despite the vast common ground in the analytical foci between these two “turns.”

It is, therefore, the objective of this essay to elaborate on some of the key empirical considerations when studying EaP with visual methods, and thereby to provide some clues for researchers interested in bringing together the visual turn and the practice turn in entrepreneurship research. Specifically, in the remainder of this article, we begin with an exposition of data sources, collection strategies and analytical considerations in visual research of EaP. We then illustrate our exposition with a vignette. We conclude this essay with its implications and a call for further visual research of EaP.



STUDYING ENTREPRENEURSHIP-AS-PRACTICE VISUALLY: DATA SOURCES, COLLECTION STRATEGIES, AND ANALYTICAL CONSIDERATIONS

The practical approach treats our social world as being made up of interrelated and interdependent practices which become durable by being inscribed in the body and mind, objects and texts (Claire et al., 2020). Some existing entrepreneurship research has already started to connect the term “practice” to social ontology (Johannisson, 2011), which views the social as “a field of embodied, materially intertwined practices organized around a common practical understanding” (Schatzki et al., 2005:3).

Different entrepreneurs often replicate practices in specific environments at different times (Teague et al., 2021). It is these practices, rather than individuals, groups, institutions or networks (Nicolini, 2011), that constitute the unit of analysis in EaP research. This practice-oriented understanding of entrepreneurship challenges entrepreneurship researchers to extend their lens beyond the use of discourses and to include as many meaning-laden actions as possible into the scope of analysis (Clarke, 2014).

Visuality presents an important dimension of said meaning-laden actions. Entrepreneurship is a process full of visuals and visual practices. The day-to-day work of entrepreneurs in the process of starting and managing a business may be best captured in static and moving visuals. Equally important, a wide variety of visual artifacts (such as business-model canvas, product sketch) are produced in entrepreneurial processes. These visual data are rich and highly heterogeneous: some are processed by professional visual designers, some are images or footage taken by the researchers about the lives of entrepreneurs and their team members, and some others may be artistic expressions of the inner world of an entrepreneur. We argue that, by better understanding these different data sources, and their collection and analytical strategies, researchers can better understand the interrelated and interdependent practices inscribed in entrepreneurs’ bodies and minds, objects, and texts.

Much of the visual research tradition that we could readily mobilize in EaP research today originates from anthropology and documentary photography. Research has long argued that visual research excelled over other research methods in the way in which data was collected and used (Collier and Collier, 1986). Although it may appear abstract, photography can be an excellent supplement or even alternative to textual field notes. Meanwhile, the research situation can be much more faithfully restored in a video shot during the interview than could audio transcriptions. Beyond photography and video, visual data in social sciences can come in a variety of other forms, ranging from drawings, sketches, and other tangible visual artifacts to more abstract representations such as color or typography (Meyer et al., 2013). Such a diversity of visual data could provide much-needed empirical support as researchers seek to reconstruct the contexts for a startup or explain the motivations of an entrepreneur.


Data Sources

Visual data could help researchers to reconstruct the real situation of entrepreneurship practices, and to generate insights that may not otherwise be available from analyzing verbal texts. Three categories of visual data are particularly important for EaP researchers to consider.

Category I: researcher-generated visual data. Here, the researcher’s primary visual task is not to collect and analyze visual artifacts as secondary data. In contrast, researchers have more active control over data generation. For each research situation, the researcher chooses the scene and records the interaction process in the form of static or moving visuals. One early research example of this kind was a 1998 study of a medical organization in the United Kingdom, where the researcher took 150 photographs of the interactions with patients as primary data (Buchanan, 1998). The images enabled the researcher to reconstruct the patients’ footprint, from referral, hospitalization, treatment to discharge. In a subsequent methodological paper, Buchanan (2001) elaborated on the visual approach used and noted that photographic records could afford researchers a deeper understanding of the lived experiences of informants.

Category II: participant-generated visual data. In more conventional visual research, this type of data is typically generated at the prompt of the researcher (Pauwels, 2010). For instance, research participants may be asked to create a visual with the verbal request, “Please draw a typical working day of your startup team.” The participants would then produce drawings accordingly. In EaP research, it is important to keep in mind that research participants also create visuals as part of their own entrepreneurial practices without the prompt of the researcher, as visual communication is the quasi-default mode of communication for entrepreneurs and teams (e.g., product sketches and value proposition canvases). Compared with the first category of data source, the researchers often have only limited control over data generation. Nevertheless, participants-generated data reveal the mindset of the participants in a more concrete manner. It is noteworthy that visual data can also lead to traditional text data, if the researcher reverses the above processes, i.e., presenting the participants with existing visual data, and asking them to respond to these visuals verbally (Wagner, 1979). For example, in a 1992 study on a hostile takeover, researchers used newspaper images to prompt participants to explain what they saw, and thereby obtaining psychoanalytic insights on the conflicts and uncertainties underlying the takeover (Schneider and Dunbar, 1992). Although this strategy is often referred to as “photo-elicitation,” researchers could use a variety of visual prompts, such as videos and artwork.

Category III: naturally occurring visual data. Such data had already been generated by third parties for other purposes than the research being conducted. The use of such data has a long history in management research. For example, in an early study of organizational beliefs, researchers analyzed customer photographs included in organizations’ annual reports to understand how organizations perceive their customers (Dougherty and Kunda, 1990). Another early study used a structured-symbolic cultural perspective to study meaningful actions, objects, and expressions in specific contexts, by analyzing public service advertisement images and the organization which produced them (Phillips and Brown, 1993).



Collection Strategies

Like research in other management domains, the data collection strategies of EaP research are also largely dependent on the research objectives. At the empirical level, this means that researchers need to use different visual sampling and data acquisition strategies for different research questions. For data of Category I, visual research designs often begin with a “shooting script” (Suchar, 1992), which specifies the exact location, subject, and time. For example, a researcher conducting a diachronic study might record changes to the research object by retaking photographs with the same camera angle, camera distance, etc. (Rieger, 1996). Meanwhile, a hypothesis validation-driven research design might require a systematic, random, or stratified sampling strategy, such as periodically photographing the interior of a conference room (e.g., to capture pitching or networking practices). For the more exploratory research designs, a “grounded theory” approach may be more suitable (Collier and Collier, 1986), and researchers could take visual evidence (e.g., taking photographs) along the formation of a startup idea, the discovery of opportunities, etc.

Researchers need to be reminded that the practice approach is also process-focused, and therefore is best suited to decoding the entrepreneurial process (Johannisson, 2011; Watson, 2013), which is often more chaotic than linear, where initial ideas over time will be shaped by coincidences and the matters at hand through action and interactions (Baker and Nelson, 2005). Entrepreneurship is both full of moments of spark, but also of boredom.2 To capture and recognize the representative moment(s) requires EaP researchers to adopt a more “opportunity sampling” strategy (Sorenson and Jablonko, 1975), i.e., recording events of interest to the researchers when they occur or when they come into the researchers’ view. To better utilize this strategy, researchers also need to acquire as much contextual knowledge on the site that they study as possible (see more discussion in the subsection “Analytical Considerations”).

For data of Categories II and III, while researchers may be inclined to select specific data to collect based on their understanding of the research phenomenon, we argue that a more fruitful way may be to collect the data as they arise. Although developing a sensitivity to the empirical data is crucial, such sensitivity may be better exercised at the stage of data analysis rather than that of data collection. For example, when studying how startup teams evaluate different candidate business models, researchers should collect as many drafts and supporting visuals as possible, in addition to the final version of the business model decided by the team. Since visual data related to entrepreneurial practices are produced almost at all times, and because the cost of capturing and storing visual data has been significantly lowered over the last decade, researchers can build massive datasets with little effort.

Another important consideration, which pertains to ethics, is the intrusiveness nature of data collection (especially for Categories I and II). Granted, researchers need to clearly inform the participants of the existence of visual capturing devices, the research use of the visuals, and the participants’ rights before the start of data collection, in addition to abiding by the normal research ethics protocol. Yet, as many scholars (e.g., Warren, 2002) point out, the very act of holding a camera straight to one’s eyes or pointing it at someone is an invasive act that is hard not to pay attention to by research participants. When studying EaP, access to entrepreneurial practices via visual means may be more difficult than data collection methods that rely on verbal means, although today’s participants are arguably more likely to tolerate being videotaped than ever before, as they have grown accustomed to, for example, amateur video shooting from ubiquitous mobile phones and handheld devices (Clarke, 2014).

Furthermore, the presence of recording devices may also be a threat to bystanders, who are not being studied, as images and videos can reveal sensitive aspects of individuals and organizations, such as the faces of people, the geographical location of enterprises, product prototypes, and logo design. The issue of anonymity and confidentiality caused by the instant recognition of visuals needs to be paid more attention to when visually studying EaP. Related to this, some elements captured inside a visual may be protected by copyright law. Therefore, researchers need to anonymize their data by blurring faces, distorting objects, omitting names and geographic details, even as they collect these data.3 In general, researchers could use digital image processing applications installed on the mobile phone or other smart recording devices to process the visuals for anonymity and confidentiality purposes.



Analytical Considerations

The extant literature has established three prominent perspectives from which visual researchers could view their data (Preston et al., 1996). First, images and other visual artifacts reflect social reality. Second, visual artifacts can conceal or distort social reality. Third, images are seen as constituting social reality in and of themselves. It is worth noting that most of the existing management studies take the first or the second perspective or their mixture; in other words, they study the relevance of visuals for understanding organization and management realities. For example, an early study explored how organizational members attempted to gain power and maintain control by advocating a specific dress code (Pratt and Rafaeli, 1997). The researchers found that the emphasis on the dress was a powerful symbol of organizational values, while the debate among small groups over dress codes is the symptom of deeper conflicts of social identities. In a study on the corporate social responsibility of Austrian public listed companies (PLCs), Hollerer et al. (2013) collected large-scale image samples and demonstrated how the corporate logic represented in these visual artifacts could be reproduced. As another example, Kaplan (2011) studies PowerPoint as a strategic cognitive mechanism, which is deeply implicated in the formation of organizational culture and is associated with group interests.

Unlike the individual interpretive studies of entrepreneurship which develop the understanding of entrepreneurial cognition and perception by prioritizing the analysis of narratives and discourses extracted from interviews and texts (Thompson and Illes, 2021), the practices that concern EaP scholars are, in Nicolini’s (2013) terminology, the discursive-material practices which bring meaning and intentionality into the action scene and which provide the participants with ways to influence each other and the social situation. To visually study networking, for example, means to derive the meaning of what we visually capture from networkers’ social situations in connection to other practices prior to and following a networking situation.

We argue that one of the advantages of studying EaP with visual methods lies precisely in that researchers are afforded an opportunity to capture not only the interaction observed, but also the context and process of phenomena unfolding. Yet, when analyzing the data collected, it is worth remembering that the visual data that the researchers collected (especially Category III) may not have been produced for the research projects. The researchers need to sensitize themselves about the specific context in which the data were generated, before embarking on data analysis. This is because, in the post-analysis of such visual data, they will rely on this contextual information to accurately evaluate the connotation and denotation of a visual artifact (Zhao, 2017). Just as visual art critics would do when analyzing “anonymous” visual art, EaP researchers often need to consult experts with relevant background knowledge, e.g., investors, employees, and entrepreneurs themselves, so as to gain deeper insights into entrepreneurs’ embodied experience with other social actors in the research site. In the following section, we briefly illustrate the key considerations that we have discussed so far with the example of a startup boot camp.




STUDYING ENTREPRENEURSHIP-AS-PRACTICE VISUALLY: A VIGNETTE

The startup boot camp, which forms the basis of our illustration, was offered in 2017 to startup entrepreneurs who were interested in enhancing their entrepreneurial skills with the Design Thinking approach. Participants of this 3-month camp reconvened 2 days each week to work on a wide spectrum of entrepreneurship-related tasks, including opportunity identification, team building, business model design, product prototyping, market analysis, resource identification and acquisition, pitching, and so on. From the beginning of the camp, the participants were made aware that their main objectives were to develop a business idea that would have market potential and to identify suitable organizational and financial strategies that could help exploit this idea.

Our data collection was motivated by an initial, rather general research objective: How to interpret the taking shape of entrepreneurial ideas from the practice perspective. We conducted all the visual research activities mentioned above during the entirety of the boot camp, including documenting the day-to-day practices of entrepreneurs by taking photographs or videos, collecting relevant visual data as they arose or as they came into our attention (in addition, we also wrote conventional field notes). Particularly, when conducting interviews, we utilized both visual artifacts generated by us and those by the participants as prompts (i.e., photo-elicitation). During the same period, we collected a vast variety of visual artifacts produced by the entrepreneurs and their teams either by hand or by working together on a computer. Figure 1 is an example of such visuals, which was produced in the first phase of the ‘‘Assumption Reversal Exercise’’4 that entrepreneurs did to innovate the restaurant business model.


[image: image]

FIGURE 1. Some assumptions underlying the mainstream restaurant business model.


After each round of field observation and data collection, we would compile our field notes and review the data for the day before conducting preliminary labeling and grouping of the data. Adopting a visual lens on practices means that we would de-focus on the discourses and narratives but instead focus on how practices were actually created and reshaped through bodies, artifacts, texts, and their connections (Teague et al., 2020). Specific to our boot camp observations, it was clear to us that the submitted version of a business idea was shaped by a host of interconnected factors such as the business background of team members and their skills in identifying or framing opportunities, entrepreneurs’ ability to establish their authority, the materiality of the communication media used by the team, and the evolution of team dynamics. For example, we observed significant changes in team dynamics when brainstorming was conducted online, as compared to face-to-face, physical settings.

While many researchers may wish to skim through visuals as quickly as they can, visual analysis requires more careful reading, with proper attention to detail. This is because the meaning of visuals lies in not only what it reveals, but also what it implies5, i.e., the correct interpretation of a visual is achieved by being able to consciously read and respond (Becker, 1974). When analyzing visuals, the practice focus allows researchers to go beyond the content of the data they collect, more critically examining the context and reconstructing meaning on a more fundamental level, i.e., highlighting the deep structure of a group. For example, we could gain insights into the expressed and the implied meanings of Figure 1, thanks to our access to information on the actor (who contributed to the visual? was there anyone who dominated the creative process? Who talked more? Who drew/typed more?), the social relation (who were the participants?), the social situations (when and where was this visual generated?), symbol (what does the outer box mean?), and so forth.

Coffey (1999) argues that, for researchers that conduct fieldwork, “the self” is a pervasive constituent of their ethnographic inquiry. We believe this is especially true for visual researchers of EaP, who need to recognize that our presence and our bodies are also a central aspect of our activities in the research site. In addition to collecting and analyzing the various kinds of visual data obtained or generated during on-site interactions, we found it both natural and important to be reflective on our own identity and the social context of our research as we wrote our observation notes and analyzed our data. At times, it is necessary for such reflexivity to exercised collectively. For instance, when analyzing the same data, we needed constant discussions and comparisons of our interpretations, not only to achieve consistency of data interpretation, but also to allow a better understanding of our “selves” as researchers.



CONCLUDING REMARKS

The objective of this essay was to make the connections of the visual turn and the practice turn more explicit in entrepreneurship research. It makes important contributions to our knowledge at the intersection of entrepreneurship research, the practice theory, and visual methods. On the one hand, by reviewing and outlining different types of visual data, this essay identifies the main empirical venues where EaP could be captured and subsequently analyzed. On the other hand, by discussing major analytical considerations and providing an illustrative vignette, this article constitutes one of our field’s early attempts to provide some empirical and methodological clues for studying EaP with visual methods.

Either as a source of data, or as a medium for the acquisition, processing and expression of social science knowledge, the visuals continue to challenge our field to reflect on how we can better capture, understand, and explain patterns of meaning construction, maintenance, and transformation (Jewitt et al., 2009). While qualitative research strategies such as non-participatory observation, shadowing, dialog analysis, and narrative analysis, are well suited to understanding the various day-to-day aspects of entrepreneurship (Claire et al., 2020), we argue that the practice approach requires researchers to carefully document and explain entrepreneurial process and practices in their social, historical, and cultural contexts, even as the phenomena develop in time and space, and to do so in a more self-reflective manner. For these reasons, this article calls for further visual research of EaP that more actively engages the visual turn so as to realize the great theoretical and empirical potential of the practice approach.
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FOOTNOTES

1 See Claire et al. (2020) for a systematic literature review of existing entrepreneurship-as-practice research.

2 We thank one reviewer for raising this excellent point.

3 Existing research has highlighted the ambiguity of the ownership of visual data generated during a visual research project (Pink, 2001). Instead of assuming that ownership is automatic because researchers have generated the visuals (e.g., taking the photographs), researchers need to clarify the ownership with participants and relevant organizations before including the visuals in research.

4 The Assumption Reversal Exercise is an ideation technique often used in entrepreneurship training, where new ideas are to be triggered from revising the existing assumptions ruling the current business solutions. Almost all business solutions (products, services, etc.) are designed and developed based on a set of assumptions. Breaking away from these assumptions would often lead to novel, creative solutions that are both profitable and sustainable. In this exercise, entrepreneurs were asked to perform three rounds of brainstorming and visualization around three questions: What are the prevalent assumptions of the current solution? What are some of the reversed assumptions? How do you make these reverse assumptions work in business?

5 We thank one reviewer for encouraging us to engage this point further.
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Item

. Regarding career selection, when | hold an opinion different from that of my family, they

listen and consider my thoughts.

. My family is willing to accept my thoughts and suggestions.

. My opinions often influence my family’s decisions.

. Regarding entrepreneurship and employment, my family often seek my opinion.

. Despite different opinions, if I can convince my family, they would grant their permission

(in relation to entrepreneurship or selecting a location of employment, for example).
My family often communicate with me about my employment interests and plans.

7. My family often provide me with information of various job opportunities.

8. My family analyze the advantages and disadvantages of entrepreneurship and

AW N2 =

—

- O N O A®N

employment (such as entrepreneurship and employment in county-level cities).

Regarding entrepreneurship and employment, my family believe that | should consider
both family and career development.

. Regarding entrepreneurship and employment, my family believe that | should consider

both salary and promotion opportunities.

. My family encourage me to obtain employment information as much as possible.

. The housing prices and cost of living in county-level cites are low.
. The policies of county entrepreneurship and employment attract me.

. Entrepreneurship and employment in counties equate to less pressure at work.
. Entrepreneurship and employment in counties are less competitive, facilitating job

promotion.

. would choose the county-level city where my college is located or another county-level

city for entrepreneurship and employment.

. l'am currently preparing myself for work in county-level cities.

If I choose to work in county-level cities, | intend to work diligently.

In the future, | will likely undertake entrepreneurship and employment in county-level
cities.

. I enjoy challenging myself.

. I enjoy dealing with challenges, and | can learn a lot from them.

. | enjoy solving difficult tasks or problems.

. To achieve my goals, | will work diligently.

. Compared with simple tasks, | enjoy challenging myself and my abilities.
. | enjoy challenging tasks, from which | can learn new skills.

When | choose a task | am interested in, | feel satisfied.

. I enjoy tasks that require high levels of skill and talent.
. | often gain knowledge and explore new personal skills.
. My family supports my entrepreneurship and employment choices (such as remaining in

a county-level city to work).

. My family thinks that remaining in a county-level city to work is a good choice.

3. My friends support my entrepreneurship and employment choices (such as remaining in

a county-level city to work).
My friends are proud of me for my choices.

Literature

Kracke, 1997

Dean and
Suhartanto, 2019

Rodriguez-
Gutierrez et al.,
2020

Rodriguez-
Gutierrez et al.,
2020
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2020
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Variables Team knowledge integration Team decision

making
M1 M2 M3

Control variables

Gender -0.02(007) 003 (0.07) ~0.07 (0.06)

Age 001 (0.08) 0.03(0.03) 003 (0.05)

Education 0.05(0.08) 0.02 (0.07) 0.22 (0.07)

Working years 001 (0.11)° 0.03(0.11) ~0.08(0.09)

Team size 007 (0.16) 0.10(0.15) 013(0.13)

Main effect

Expertise 0.30 (0.04)** 0.22 (0.04)*

heterogeneity

Team reflexivity 033(0.15)"

Knowledge 0.42 (0.08)*

integration

Moderation variables

Expertise 0.11 (0.04*

heterogeneity x

reflexivity

R2 023 031 032

AR? 0.12 007 0.07

N = 419; unstandardized regression coefficients are reported.
Values i bold are relevant to tests of hypotheses.
‘p < 0.01, "p < 0.05.
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Variables

Gender
Age

Education background

Working years

Team scale

Expertise heterogeneity of the team
Knowledge integration

Team reflexivity

Decision-making

Two-tailed test; N = 419,
‘p <0.01, *p < 0.05.

1.47
354
2.41
329
3.13
4.49
5.42
5.49
398

SD

0.49
1.19
0.09
1.36
136
092
093
093
1.01

-0.01
0.05
V.03
0.05
0.06

-0.03

-0.03

-0.01

-0.01
0.62"*
0.21
0.07
0.10
0.03
0.12*

-0.06
0.05
0.04
0.05
0.09
0.04

1
0.32"
-0.07
0.26™
o.11*
0.16™

0.16"
0.13"
0.18"
0.13*

0.56"
0.65"
0.59"

1
0,59+
0.43

1
051

1
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Cronbach’s alpha Standardized Number of items
Cronbach’s alpha

0.791 0.761 7
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Model x2/df

One-factor model 10.90
Two-factor model 6.11
Three-factor model 3.50
Four-factor model 1.85

df

230
229
227
224

RMSEA

0.18
0.13
0.09
0.05

CFI

0.53
0.76
0.88
0.96

L

0.48
0.73
0.87
0.96

RMSEA, root mean square error of approximation; SRMR, standardized root mean square

residual; CFl, comparative fit index.
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Year

2012

2012
2012

2012

2012

2012

2014
2017

Tools
Appointed a new Associate Vice Chancellor for Research and
Executive Director of Entrepreneurship

Establishment of AU Entrepreneurs
Establishment of bVentures (the later Startup Lab)

Establishment of Innovation Lab.

Establishment of Startup AU

Startup AU Accelerator started

Establish Westwood Technology Transfer
AU Innovation Fund Launched

Role

Adjusting the school structure to ensure the promotion of knowledge and
entrepreneurship.

Catering to students’ need in every stage of entrepreneurship
Provide incubator, accelerator or early stage investor services for technology
startups on the campus.

Promote the transformation of scientific research and technology through the
cooperation of muttiple discipiines.

Aim to create an entrepreneurship culture on the campus and make a
connection of students and alumni in entrepreneurship which can help the
students entrepreneurs develop and launch their early stage ideas.

Ten-week program provides the early-stage startups with workspace, guidance,
mentors and legal services.

Focusing on optimizing and protecting the research discoveries and inventions.
A proof-of-concept program designed to faciltate the commercialization of
advanced AU-owned technologies.





OPS/images/fpsyg-12-725610/fpsyg-12-725610-g005.jpg
-
OOOOO
111111

%///






OPS/images/fpsyg-12-725610/fpsyg-12-725610-g004.jpg





OPS/images/fpsyg-12-725610/fpsyg-12-725610-g003.jpg
Percentage(%)

[E—
O
|

30 -

[\
O
1

—
()]
|

\

7

30.02 G

Take a positive attitude
The more hesitant

Give up

Let nature take its course

14.9

Solution





OPS/images/fpsyg-12-721245/cross.jpg
3,

i





OPS/images/fpsyg-12-732857/fpsyg-12-732857-t005.jpg
Scales and items used in the study.

Constructs Sources
Entrepreneurial team’s expertise Tiwana and Mclean (2005)
heterogeneity

Entrepreneurial team’s knowledge Tiwana and Melean (2005)
integration:

Entrepreneurial decision-making Guilan (2013)

Team reflexivity De Jong and Elfiing (2010)

Items.
Members of our team vary widely in their areas of expertise.

Members of our team have a variety of different backgrounds and experiences.
Members of our team have skills and abilties that complement each other's.
Members of our team synthesize and integrate their individual expertise at the team
level.

Members of our team span several areas of expertise to develop shared team-related
concepts.

Members of our team can clearly see how different pieces of team members fit
together.

Members of our team competently blend new task-reated knowledge with what they
already know.

Before formally discussing the decision, the members of our entrepreneurial team
have a clear idea of the decision-making scheme.

Members of our entrepreneurial team actively express their opinions during the
decision-making process.

After discussion, our team members finally reached an agreement in the process of
entrepreneurial decision-making.

In the process of entrepreneurial decision making, our entrepreneurial team members
will fully analyze and evaluate the decision risks.

You have no regrets about the decisions made by your entrepreneurial team
In our team we often review the feasibility of our objectives.

In our team we often discuss the methods used to get the job done.

In our team we reguiarly discuss whether we are working effectively together.
In our team we modify our objectives in light of changing circumstances.

In our team we mocify our objectives in light of changing circumstances.

In our team we often review our approach to getting the job done.
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Mediating variable Moderated variable Effect

Entrepreneurial team High value 038
Knowledge integration Low value 0.06
Difterence 032

Cls were calculated using the Monte Carlo method with 5,000 repetitions.

‘Standard error

0.03
0.02
0.01

Lower 95%BC CI

0.03
-0.10
0.13

Upper 95%BC Cl

0.68
0.08
0.60
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ZAWI1 = Contivance commitment x Model innovation (1)
ZMW1

= Continuance commitment x Entrepreneurial self — efficacy(2)
ZXW?2 = Normative commitment x Model innovation (3)

ZMW2

Normative commitment x Entrepreneurial self — efficacy (4)
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Key dimensions of the KMO Bartlett’s test Significance
questionnaire

El 0.93 4632.94 0.000

EL 0.83 1849.34 0.000

ES 0.88 1748.56 0.000
TCTI 0.85 1872.75 0.000

EQ 0.86 1048.24 0.000
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Independent
variable

Dependent variable

Specific output
indexes

College student entrepreneurs, fixed assets input,
and labor input

Social and economic development

The coefficient of determination, multiple correlation
coefficient, standardized coefficient, t-test value,
and variance test value before and after adjustment
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Item distribution

Content and specific options

Q6

Q10

Q12

Ql4

Q15

Q16

C1: Do you choose to start a
business when you are in
school or after graduation?

C2: What are the main reasons
for your entrepreneurial ideas?

C3: What do you think are the
main reasons for limiting the
entrepreneurship of college
students?

C4: What kind of help do you
want schools to provide for
entrepreneurship?

C5: What do you think of the
excellent traditional culture
teaching mode?

C6: What do you think of the
influence of traditional culture
teaching concepts on
entrepreneurship?

C7: What do you think of the
characteristics that college
students should have as
entrepreneurs?

113
C12:
C13:
C14:

c2
C22:
C23:
C24:
C25:
C26:
C3
C32:
C33:
C34:
C35:
C4
C42:
C43:
C44:
C45:
C5
052:
C53:

C6
ce2:
C63:

=

=

Al

=

=

c7
Cr2:
C73:
C74:

—

Entrepreneurship is already in progress

Choose to start a business after graduation

Choose to start a business after having working experience
Do not choose to start a business C14.1: Work is the premise

C14.2: No work

: Supported by relevant policies

Suggestions from people around

Solve the difficult problem of employment

Have good ideas and want to put them into practice

Get more income

Work with more freedom, less constrained, more free time

: No start-up funds

Lack of experience

Lack of knowledge and skills for entrepreneurship

A few good projects and lack of human resources

Relevant entrepreneurship policy support is not in place, lack of public service resources

: Strengthen the training of entrepreneurship education

Build resource bank and set up a business incubator

Strengthen the publicity of relevant policies

Strengthen school-enterprise cooperation and provide professional advice and guidance
Support and encourage entrepreneurship

: Traditional culture teaching mode has a positive guiding role for entrepreneurship
Under the background of the development of the Internet and artificial intelligence, it has little effect

Unclear

: It has a positive impact

It has a negative impact
No opinion

: Have an entrepreneurial spirit

Have flexible thinking and have their own understanding of a certain field
Have good interpersonal relationship and resources
Have support from family or school
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Entrepreneurial behavior
Entrepreneurial self-efficacy
Model innovation
Continuance commitment
Normative commitment
Affective commitment

Cronbach o

0.904
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0.887
0.883
0.852
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Question Totally
disagree

Disagree

Basically
agree

Agree

Totally
agree

B~ W

@0 N O O

| can identify the potential value of an idea.

| can present good ideas for new products or services to senior
management in new market environment.

| can motivate members of my department or team with new business ideas

| am often proactive in communicating with others to accurately estimate
the cost of new projects being run.

| have creative ideas in my work and put them into action.

| take the initiative to explore new technologies and products.

| can identify long-term weaknesses and future opportunities.

| can create technology or value-added services for new products to make
them more competitive.

| can obtain cooperation opportunities with competitive prices and
contracts

| can make a clear plan for the future development of the department or
team.
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Factor index Ingredient
1 2 3 4

F1. Improve department performance 0.333 0.605 —0.294 —0.101
F2. Good at cooperating with others 0.243 0.621 —0.261 —0.195
F3. Good at sharing information 0.138 0.871 —0.221 0.044
F4. Flexible use of theoretical ability 0.221 0817 —0.153 0.034
F5. Writing and expression skills 0.293 0.721 —0.065 0.029
F6. Task processing accuracy 0.550 0.580 —0.048 0.021
F7. Cost control 0.595 0.365 —0.056 —0.223
F8. Dispute resolution capability 0.781 0112 0.079 —0.191
F9. Improve the quality of work 0.761 0.235 0.000 0.072
F10. Breadth and depth of vision —0.155 —-0.287 0.725 —0.180
F11. Innovation ability —0.104 —0.238 0.855 —0.045
F12. Risk management capability —0.129 —0.221 0.725 —0.180
F13. Ability to use business resources 0.734 0.145 —0.303 —0.102
F14. Adaptability 0.758 0.018 —-0.122 —0.005
F15. Critical evaluation information 0.722 0.256 0.173 -0.118
F16. Accurate use of information technology 0.704 0.291 —0.095 —0.076
F17. Effective progress management —-0.111 —0.079 0.183 —0.083
F18. Organizational decision making ability —0.041 —0.041 0.017 0.904
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Gender Education Industry Opportunity Survival Entrepreneurial Entrepreneurial
motivation motivation subjective social psychology
psychology
Gender 1
Education 0.094 1
Industry 0.105 0.903 1
Opportunity motivation D28 0.921 —0.031 1
Survival motivation 0.098 0.097 0.088 0.532* 1
Entrepreneurial subjective psychology 0.108 0.993 0.108 0.598*** 0.474* 1
Entrepreneurial social psychology 0.112 —-0.117 0.117 0.347** 0.339*** 0.238"* 1

***indicate P < 0.01.
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Type

Entrepreneurial motivation
Entrepreneurial environment
Entrepreneurial psychology

KMO

0.903
0.854
0.874

Approx. Chi-Square

1098.25
698.54
874.25

df

29
78
56

0.000
0.000
0.000
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Models x2 DF Xx2/DF RMSEA GFI CFI PNFI PGFI

Seven-factor model 1,119.046 384 2914 0.063 0.863 0.895 0.749 0.712
Three-factor model 2,616.115 402 6.508 0.107 0.684 0.683 0.508 0.591
Single-factor model 3,718.911 405 9.182 0.13 0311 0.525 0.464 0.352

(1) seven-factor model = dlsruptive innovation, sustaining innovation, supply-chain knowledge search, market knowledge search, scientific knowledge search, manager's intemal
attention focus, manager's external attention focus; (2) three-factor model = disruptive innovation + sustaining innovation, supply-chain knowledge search + market knowledge search
+ scientific knowledge search, manager's internal attention focus + manager's extemal attention focus; (3) single-factor model = disruptive innovation + sustaining innovation +
supply-chain knowledge search + market knowledge search + scientific knowledge search + manager’s intemal attention focus + manager's exteral attention focus.
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Variable Measurement CITC Cronbach’s o

question
Disruptive innovation DIt 0803 089%
D2 0821
I3 0776
Di4 0,698
oI5 0633
Sustaining innovation sit 0568 0811
si2 0564
si3 0.641
sia 0664
SI5 0.585
Supply-chain knowledge search  SUST 0558 0769
sus2 0552
sus3 0545
sus4 0509
SuUss 0532
Market knowledge search ms1 0603 0781
Ms2 0.681
Ms3 0578
Ms4 0.495
Scientiic knowledge search sost 0733 0849
scs2 0742
SCs3 0719
scs4 0549
SCss 0551
Manager's internal attention focus ~ IAT1 0646 0819
IAT2 0.740
1AT3 0640
Manager's external attention focus  OAT1 0.624 0.818
OAT2 0713
OAT3 0676

The CA of the scale 0.919
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Variables

1) Gender
2) Age

3) Education background

U]

@

@)

(4) Experience in the startup
(5) Error management climate
(6) Entrepreneurial self-efficacy
(7) Innovation behavior

®)

8) Zhongyong thinking

Mean

1.47
2.38
3.15
217
3.54
3.74
3.77
3.96

SD

0.50
1.28
0.68
0.85
0.73
0.57
0.46
0.42

—0.130"
0.058
—0.176™*
0.001
—0.065
—0.016
—0.033

—0.342"
0.326™
0.034
0.072
0.009
0.000

—0.340"

—0.097
—0.003
—0.027
—0.006

0.030
0.021
—0.038
0.036

0.757
0.355™
0.548"
0.301*

0.735
0.359"
0.190*

0.674
0.503*

0.695

N =290. 'p < 0.05, “p < 0.01, (2-tailed). The bold values are average variance extracted.
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Model Description

MO Four-factor model (EMC, ESE, IB, and ZYT)
M1 Three-factor model (EMC, ESE + IB, and ZYT)
M2 Three-factor model (EMC, ESE, and IB + ZYT)
M3 Three-factor model (EMC, ESE + ZYT, and IB)
M4 Two-factor model (EMC and ESE + IB + ZYT)
M5 One-factor model (EMC + ESE + IB + ZYT)

X2

705.650
1052.819
1158.648
1187.447
1606.802
2454.929

df

399
402
402
402
404
405

CFI

0.931
0.854
0.831
0.824
0.731
0.541

IFI

0.920
0.832
0.804
0.797
0.690
0.474

RMSEA

0.051
0.074
0.080
0.081
0.100
0.131

Ay2

347.169"
452,998
481.797"*
901.152"*

1749.279"

N =290; *p < 0.01, 2-tailed.
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Cross-cultural competency
Cross-cultural adaptation
Entrepreneurial intention
Psychological adaptation

*5<0.01.

Cross-cultural competency

1
0473+
0.462%*
0.614%

Cross-cultural adaptation

1
0.586%*
0.601%+

Entrepreneurial intention

06234+

Psychological adaptation
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Individual characteristics Category Quantity Percentage

Gender Male 153 52.76%
Female 137 47.24%

Age <25 84 28.97%
26-30 99 34.14%

31-35 51 17.59%

36-40 25 8.62%

>41 31 10.68%

Education background High school and below 10 3.54%
Diploma 19 6.55%

Bachelor 179 61.72%

Master and above 82 28.29%

Experience in the start-up <1 year 85 29.31%
1-5 years 72 24.83%

>5 years 133 45.86%

The tail difference of percentages is adjusted at the end of each item.
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Dimensions Main contents

D. Do you think you possess the psychological fitness to accompiish
tasks efficiently?

D, Do you think you have a high self-identity when you finish your
tasks?

D Do you think work gives you a sense of belonging?
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Research variables Entrepreneurial performance  Work engagement

Mode 1 Mode3 Mode4 Mode 2
Entrepreneurial passion  0.571*** 0.3717*  0.627*
Work engagement 0.551**  0.318"*
F test 72.493 65.391 47.424 98.635
Sig. 0.000 0.000 0.000 0.000
R? 0.326 0.304 0.387 0.394
Adj-R? 0.321 0.299 0.379 0.390
AR? 0.058

**means P < 0.01.
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Dimensions.

Ci
C
Cs

Main contents

Do you want to establish your own business?
Do you have detailed entrepreneurial planning and ideas?

Do you understand the relevant knowledge and detailed process
of entrepreneurship?
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Entrepreneurial passion

Entrepreneurial passion

Entrepreneurial passion

Starting passion
Founding passion

Starting passion
Founding passion

Starting passion
Founding passion

B value

Vitality
0.298"**
0.325"*
Dedication
0.346"*
0.287***
Concentration
0.339"**
0.385**

t value

3.457
4134

4.232
3.627

4.295
3.972

VIF value

1.200
1.200

1.200
1.200

1.200
1.200

F test

27.522

28.274

37.435

Sig.

0.000

0.000

0.000

R2

0.273

0.285

0.354

AR2

0.252

0.263

0.312

***means P < 0.01.
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Dimensions Main contents

B,
B,

Bs

Gan you quickly adapt to the role of cross-cultural entrepreneurs?
Gan you quickly adapt to the performance requirement of cross-
cultural enterprises?

Can you quickly adapt to the cultural atmosphere of cross-cultural
enterprises?
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Dimensions Main contents

A

Ao

As

Gan you tolerate strong uncertainty caused by different cutural
backgrounds?

Are you wiling to communicate with people from different cuitural
backgrounds?

Under different cultural backgrounds, can you compromise on
what you do not ike?

Do you often reflect upon the conversation with people from
different cultural backgrounds?
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Entrepreneurial model

entering business incubator to start a
business

cooperating with enterprises to start a
business through the cooperation platform

guiding entrepreneurship through design
competition

studio business model

building a network platform to start a
business

Specific content

through the preparation of product business plan, application is made to enter the business
incubator, to obtain technical support and site support for product development

through cooperation with enterprises with production capacity, innovative technology is transformed
into products, and enterprise management and organization methods are learned.

Design competitions usually have business operation background, which can bring potential design
products to the market or seek venture investors.

Studio business model has a high degree of flexibility, feasibility and low cost, and students can use
the technical support environment provided by the school to start a business.

In the form of network intermediary, the relationship between “manufacturer” and “consumer” is
established to provide services for both sides.
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Questions

because of hobbies

in order to realize self-worth

in order to challenge yourself

in order to obtain personal wealth

the employment situation is grim; in order
to solve the employment problem

like the free working atmosphere
influenced by entrepreneurship policy
create more jobs for the society
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Categories

Stationery

Home furnishing
Clothes and accessories
General merchandise
Food

Jewelry and ornaments
Publication

Products

notebook, hand account, tape, bookmark, folder,
post-card, mobile phone case

decorative painting
backpacks, silk scarves
luggage tag, key chain, cup, refrigerator sticker

ST color porcelain lotus bowl shape cookies,
jasmine wine, creative tea bag

Bracelets, earrings, brooches
3D book
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Characteristic elements Specific requirement

Culture Cultural and creative products come from culture. Different types of museums should design unique cultural and creative products
according to their own collections and cultural resources.

Innovation Innovative thinking should run through the whole process of cultural and creative product development to avoid the situation that
the form and style of museum cultural and creative products tend to be consistent.

Brand Cultural and creative products are the basis of building museum brand effect, which is mainly reflected in the brand symbol of the
museum marked on the series of products.

Publicity The sale of cultural and creative products is a way for museums to publicize themselves. Through product publicity, consumers can
have a deeper understanding of the collections.

Education Cultural and creative products should not only be limited to visiting cultural relics in museums but also permeate the historical
heritage of cultural relics in museums.
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Textual research and Research on cultural
relics

Translation and innovation of cultural
elements

Provide support for mass production of
products

Smooth sales channels
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Hypothesis test

H1: Entrepreneurship education — entrepreneurial intention
H2: Entrepreneurship education — exploration innovation.
H3: Exploration innovation — entrepreneurial intention.

H4: Entrepreneurship education — exploitation innovation.
H5: Exploitation innovation — entrepreneurial intention.

H6: Government subsidies have a positive regulating effect on exploration innovation and entrepreneurial intention.
H7: Government subsidies have a positive regulating effect on exploitation innovation and entrepreneurial intention.

N =334; 'p < 0.05; “p < 0.01; and **p < 0.005.

Path coefficient

0.03
0.21**
0.34*
0.25"*
0.30"*
0.13*
0.48"

0.58
3.55
4.38
4.36
3.83
1.46
2.96

Result

Not supported
Supported
Supported
Supported
Supported
Supported
Supported
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Variable Mean Std 1 2 3

1. Entrepreneurial intention 4.31 152 0.86

2. Entrepreneurship education 5.44 1.30 0.11* 0.80

3. Exploration innovation 4.68 1.68 0.53* 0.16™ 0.79
4. Exploitation innovation 4.90 1.26 0.48™ 0.19* 0.71*
5. Government subsidies 5.37 1.26 0.29" 0.35™ 0.57**
6. Gender 3.24 1.05 0.01 —0.02 —0.11
7. Age 3.49 0.82 0.13 —0.36 —0.03
CR 0.95 0.90 0.89
AVR 0.74 0.64 0.62

0.86
0.59*
—0.53
—0.10
0.92
0.75

0.89
—0.02
—0.01

0.97

0.79

0.53"

The diagonal value represents the square root of the average variance extracted (AVE) of the construct.
The off-diagonal value represents the correlation coefficient of each construct.
N =334, "p < 0.05; *p < 0.01; **p < 0.005 (two-tailed test).
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Type of colleges and universities
Public comprehensive university
Public application-based university
Independent college

Private college

Major

Science and engineering
Economics and management
Humanities/arts

Medicine

Agriculture

Degree of education
Undergraduate student

Junior college student

Gender

Male

Female

105
148
42
39

112

154

33

29

266
68

202
132

Percentage

31.44%
44.31%
12.57%
11.68%

33.53%
46.11%
9.88%
1.80%
8.68%

79.64%
20.36%

60.48%
39.52%
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Shared leadership antecedents Commendable objectives (What should

innovation lab teams learn?)

Experimental culture - *a culture that provides room for
experimentation and is tolerant of ‘competent’
mistakes” Vera and Crossan (2005, p. 207)

« Increase tolerance for failure, learning by “informed
trial and error”

+ Emphasizing exploration over exploitation when
beginning an teration of the creative teamwork
process

Task reflexivity - “the extent to which team members » Create a shared vision for the team and project
overtly reflect upon the group’s objectives, strategies,
and processes and adapt them to current o
anticipated endogenous or environmental
circumstances” West (1996, 559)

« Apply team formation, management, and conflict
resolution approaches

« Appreciate and integrate team members' diverse
contributions to develop team-specific
competencies Lacerenza et al. (2018)

« Appreciate the value of ongoing improvement,
develop a collective mindset that anticipates
inevitable adaption

Voice - “discretionary communication of ideas,
suggestions, concerns, or opinions about work-related
issues with the intent to improve organizational or unit
functioning” Morrison (2011, p. 375)

« Develop group norms, e.g., by establishing
respectful and polite team communication

« Prioritize and reinforce knowledge sharing and
integration

« Balance promotive voice (i., ‘members'
expression of new ideas or suggestions that deviate
from the status quo,” Liang et al. (2019, p. 92) and
prohibitive voice (ie., ‘members’ expression of
concerns about possible problems in the team's
approach” Liang et al. (2019, p. 92) in the team

Source: Modified and extended based upon Gror

Commendable activities (How to facilitate
behaviors?)

« Practice creating experiments to test assumptions
and gather facts, encouraging an iterative approach
through multple rounds of short and intensive time-
boxed sessions

« Encouraging action, improvisation, and play at work
to experience how iterative processing of information
affects perceptions of uncertainty

« Practice yes-anding (*Agree, Accept, and Add") e.g.,
in brainwriting sessions

« Continuously involve potential users in prototyping
and testing of solutions

« Allow for temporary team membership changes
‘among the innovation lab teams to foster impartiality
and knowledge exchange

« Provide changing inspiational resources and an
‘abundance of stationary supplies to the teams on
site.

 Share and reflect upon individual preferences about
“how” to work in team-based contexts

« Set SMART team goals and revisit regularly;
collaboratively design a common vision and refer to it
during regular team check-ins

 Tum assumptions and opinions into testable
hypotheses and collect evidence to confirm or reject
assumption

« Reconsider the set of (digita) tools used for
ccommunication, ideation, and process
‘documentation when new members join the team

« Follow a "guide on the side” coaching approach
teams to faciltate team interaction to give everyone
avoice; define and rotate team roles

« Gonduct regular feedback sessions within teams,
ideally externally faciltated

« Instill a sense of constant curiosity among team
members, provide time and space to explore
surprising facts and opinions and share among team
members

 Be mindful regarding the timing for team
development interventions, e.g., by coaches
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B SE R (adj. Y AR F
Step/Model/Independent variables Dependent variable: Shared leadership
1st Step of Model 1: Control -006" 002) 0.28(0.24) 7.35%
2nd Step of Model 1
Model 1a: 040(034) 012 605+
Control -006* 002)
Experimental culture 0.08" (0.04)
Model 1b: 0.46 (0.40) 0.18 7.67*
Control -0.05* 0.02)
Task reflexivity 0.10% (0.04)
Model 1c: 040(0.34) o012 604+
Control -006* 002)
Voice 0.08' (0.04)

Dependent variable: Team creativity
Ist Step of Model 2: Control 023 ©017) 009(0.04) 1.92
2nd Step of Model 2 0.10(0.00) 0.01 1.01
Control 019 020)
Shared leadership -079 (189)

Unstandardized regression coefficients are reported. 'p < 0.10; *p < 0.05; **p < 0.01
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Sl No. Variable M s 1 2 3 4 5 6

1 Mean team

2890 111 2
age
2 Experiment! 525 056 002 =
aiture
3 Toskreflexiity 513 051 —000 o0s8% u
4. Voice 570 o052 002 o8+ 0s5* z
& e 0.48 o2 08+ 036" 047+ 036" =
leadership
Toam creativy 539 086 030" 037 005 006 024 -

Indicated significance at 'p < 0.10; 'p < 0.05; *Pp < 0.01; **'p < 0.001. Sample of n = 21 teams (104 students). Team creatity was rated through 49 evaluations of 29 team
coaches.
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Influence dimension

Teaching content
Teaching method
Teaching condition
Teaching management

Expected mean

4.49
457
4.46
4.84

Satisfaction mean

41
397
396
452

-0.39
-06

-051

-0.32
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Interrater agreement Interrater reliability

Variable
Mean of rwg(J) SD of rwg(J) F ratio P icc(1) Icc(2)
Experimental culture 0.86 0.10 187 0.03 0.15 0.47
Task reflexivity 0.90 0.08 2,03 001 0.17 051
Voice. 083 021 142 0.14 0.08 0.30

Estimates of rwg(J) were calculated based on the uniform null distribution “’%u =4,
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Model

(Constant)

Teaching content
Teaching method
Teaching condition
Teaching management

Non-standardized coefficients

Standardized coefficients

0.408
0.241
0216
0.383
0.152

Standard deviations

0.129
0.028
0.031
0.032
0.034

Beta

0275
0.225
0.259
0.179

3.296
3791
3.956
4132
3473

Significance

0.001

coo
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‘Shared leadership Carson et al. (2007)
To what degree does your team rely on this individual for leadership?
Team creativity [adapted from Yong et al. (2014)]]

‘The final concept contains an interesting insight/idea that is not derivative of
existing work

The final concept uses new ideas to solve old problems more effectively than
existing ideas

The final concept addresses an important aspect of the challenge with the use
of new ideas

Overall the final concept is very original
Overall, the final concept is very novel

Overall the final concept is very different

The final concept has an appealing simplicity ., it is not overly complex)
The final concept is theoreticaly feasible

The final concept i feasible from a practical standpoint

‘The ideas and approach used in the final concept are relevant to the team's
given challenge

Overall the final concept has valuable practical implcations
Experimental culture Vera and Crossan (2005)

In our team errors are considered as a source of learning

In our team there is room for initiative

In our team there is freedom to experiment

We encourage each other to take risks when trying new ideas

Task reflexivity [adapted from Tjosvold et al. (2004)]

We as ateam regularly discuss whether we are working together effectively
The methods used by our team to get the job done are often discussed

In our team, we modify our objectives in the light of changing circumstances.
We often discuss how well we commurnicate with each other

We s a team often review our approach to getting tasks done

Members of our team identify strengths in their work and areas that need
improvement

We as a team are committed to ongoing improvement

We as a team are open to improved ways of working

Voice Carson et al. (2007)

The members of our team are encouraged to speak up in discussions
As amember of this team, | have a real say in how we carry out our work
Everyone in our team has a chance to participate and provide input

Our team supports everyone actively partcipating in decision making
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NO.

H1
H2
H3
H4.

Assumption

Teaching content is positively correlated with students’ perception of teaching quality
Teaching methods are positively related to students’ perception of teaching quality
Teaching conditions are positively correlated with students’ perception of teaching quality
Teaching management s positively related to students’ perception of teaching quality

YES/NO

YES
YES
YES
YES
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Article

Review strategy

Wu et al. (2020)
Scott-Young et al. (2019)
Sweeney et al. (2019)
Zhuetal. (2018)
D'innocenzo et al. (2016)

Barnett and Weidenfeller (2016)
Dust and Ziegert (2016)

Nicolaides et al. (2014)
Wang et al. (2014)
Deris et al. (2012)
Yammarino et al. (2012)

Friedrich et al. (2009)

Meta-analytic review of 40 empirical
studies

Systematic lterature review of 104
articles

Systematic literature review of 40
empirical studies

Narrative review, sample selection not
specified

Meta-analytic review of 43 empirical
studies

Narrative review of 72 articles
Systematic lterature review of 175
articles.

Meta-analytic review of 52 empirical
studies

Meta-analytic review of 40 empirical
studies

Narrative review, incl. 19 articles on
shared leadership

Narrative review, sample selection not
specified

Narrative review, sample selection not
specified

We afso included articles where the review scope includes other forms of plural
leadership if a substantial portion was dedicated to the concept of shared leadership.

We excluded book chapters for brevity (e.

and Pearce, 2018).

Friedrich and Zhong, 2017; Wassenaar
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Students’ perception of Teaching content Teaching method Teaching condition Teaching management
teaching quality

Pearson Correlation Analysis 0.247 0.458 0.629 0.387
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Divisor

b

Eigenvalue

2.297
3543
3.882
3.208

Variance contribution rate
(%)

453
16.078
38.902

8074

Cumulative interpretation percentage
(%)

453
20.608

59.51
67.584
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Evaluation dimension Cronbach’s a coefficient

Teaching content 0.750
Teaching method 0.856
Teaching condition 0.929

Teaching management 0901
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Question item Amended question item a coefficient after

and overall correlation deleting the question

item
Q1 0.594 0.943
Q2 0.666 0.942
Q3 0.626 0.942
Q4 0.512 0.942
Q5 0.604 0.942
Q6 0.491 0.943
Q7 0.51 0.943
Q8 0.507 0.943
Q9 0.407 0.944
Q10 0.624 0.943
Q11 0.604 0.942
Q12 0577 0942
Q13 0.675 0.941
Q14 0.425 0.944
Q156 0.556 0.942

Q16 0.438 0.942
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Category
Gender

Major

Grade

Items

Male

Femdle

Science and Engineering
Literature and History
Management

Cultural. Arts and Physical Edu
Others

Grade 1

Grade 2

Grade 3

Grade 4

Number

271
253
165
153
144
46
16
0
269
160
95

Percent (%)

51.7
48.3
315
29.2
275
88
3
0
51.3
30.5
182
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Level indicator

Teaching content

Teaching method

Teaching condition

Teaching management

Secondary indicators

1.Richness of theoretical content

2.Practical content of the curriculum

3.Advanced nature and novetty of teaching content
4.Systematic teaching content

5.Appropriate teaching behavior and good teaching atmosphere

6.Key parts of the lecture are prominent, and difficult and simple points complement each other
7.Teaching is a combination of theory and practice

8Attention paid to students’ thinking training and abilty training

9. Basic teaching equipment

10.Qualifications of teachers

11.0niine leaming platiorm

12.Training base for entrepreneurship education

13.Curriculum Timetable

14.How students choose the curriculum
15.Curriculum schedule

16.Evaluation method
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Year Gross domestic product (100 million yuan)
Shandong Jiangsu Zhejiang Fujian Guangdong

2019 71067.53 99631.52 62351.74 42395.00 107671.07
2018 76469.67 92595.40 56197.15 35804.04 97277.77
2017 72634.15 85869.76 51768.26 32182.09 89705.23
2016 68024.49 77388.28 47251.36 28810.58 80854.91
2015 63002.33 70116.38 42886.49 25979.82 72812.55
2014 59426.59 65088.32 40173.03 24055.76 67809.85
2013 55230.32 59753.37 37756.58 21868.49 62472.79
2012 50013.24 54058.22 34665.33 19701.78 57067.92
2011 45361.85 49110.27 32318.85 17560.18 53210.28
2010 39169.92 41425.48 27722.31 14737.12 46013.06

China Statistical Yearbook.
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Area

Permanent
resident
population
Education
situation

Natural
resources

Shandong

The total land area of
Shandong is 15,712,600
square kilometers.

10,702,100 million people

There were 34 graduate
schools with 115,000 students,
146 colleges and universities
with 2,184,000 students, 391
secondary vocational schools
(excluding technical schools)
with 730,000 students, and
181 technical schools with
355,000 students.

Shandong has abundant
mineral resources, taking an
important place in China.

Jiangsu

The total area of Jiangsu is
107,200 square kilometers.

80,700,000 million people

There were 215,000
graduate students, 142
colleges and universities
with 1,874,000 students,
and 622,000 students in
secondary vocational
schools (excluding
technical schools).

Jiangsu is rich in
non-ferrous metals, building
materials, gypsum-salts,
and special non-metallic
minerals.

Zhejiang

The total area of Zhejiang is
105,500 square meters.

58,500,000 million people

There were 109 colleges
and universities (including
independent colleges), and
245 secondary vocational
schools (excluding
technical schools) with
542,000 students.

Zhejiang has a wide variety
of minerals with alumite
reserves ranking first in the
world (60%), fluorite
reserves second in China.

Fujian

The total land area of Fujian
is 121,400 square
kilometers.

39,730,000 million people

There were 58,700
graduate students, 89
colleges and universities
with 861,200 students, and
334,800 students in
secondary vocational
schools (excluding
technical schools).

As one of the important
mineralization areas in the
Pacific Rim mineralization
zone, Fujian is rich in
mineral resources.

Guangdong

The total area of
Guangdong is 179,700
square kilometers.

115,210,000 million people

There were 147 colleges
and universities in
Guangdong. The number of
students in graduate
education is 154700, and
the number of ordinary
college students is 240200.

Guangdong is rich in water
resources and has a wide
variety of plants and
animals. Guangdong is
home to rare and
non-ferrous metals.

China Statistical Yearbook.
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Moderator

Gender

Relationships B
Business planning—experience -0.049
Héa: Entrepreneurial experience—Business planning -0319
Hab : Managerial experience—Business planning 0.446
Hsa: Entrepreneurial experience—Formal business planning ~0.581
H5b: Managerial experience—Formal business planning 0009
H6a: Entrepreneurial experience— Degree of business planning sophistication ~ —0.205
HBb: Managerial experience—Degree of business planning sophistication 0261

SE

0.120
0.128
0.426
0.265
0.388
0.162
0.406

95% ClI
L uL
0279 0.182
-0.571 -0.067
-0.389 1.280
-1.020 -0.011
-0.750 0.769
-0.502 0.002
-0.535 1.057

B, regression coefficient for moderator; SE, standard error; 95% Cl, 95% confidence interval; LL, lower level of the 95% CI; UL, upper level of the 95% CI.

Z-value

—0.413
—2.481
1.047
—2.001
0.024
-1.351
0.643

P-value

0.679
0.013
0.295
0.045
0.981
0177
0.520
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Variable Disruptive innovation

m17 w18 m19 M20 m21 mM22 mM23
Constant 3101 12244 ~7.909+ 1,652 —10.718" 1,080+ ~8.792"
Company type 0.192+ 0.102 0.12 0.116 0.124 0119 0.129
Company age 007 0,033 0.04 0,053 0,028 0063 0073
Number of employees 0.031 ~0.005 -0.007 ~0.044 -0.087 -0.047 -0053
Nature of property rights ~0.096 ~0.132 —0.119 ~0.116 ~0.112 —0.076 -0077
Industry 0375 0.123 0.168 0.152 0.134 025 024
Rand D investment 0.170* o0.191* 0.188" 0.142% 0.170* 0.136+ 0.125+
Product strategic autonormy 0.111 ~0.051 ~0.087 ~0.012 ~0.025 0002 0011
Industrial chain position 0.157 0.149 0.147 0.147 0.165+ 0.195* 0.206"
Industry attribute ~0.482" ~0.415" —0387" ~0391* —0371" ~0.426" ~0.405"*
Manager's external attention focus 0300 0333 0341 0.449 0318 0205
Supply-chain knowledge search 0.259" 1.836"

Supply-chain knowledge search x ~0.194" ~0.163

Supply-chain knowledge search

Supply-chain knowledge search x —0.282"

Manager's external attention focus

Supply-chain knowledge search x -0.126

Supply-chain knowledge search x

Manager's external attention focus

Market knowledge search 0.170* 2413

Market knowledge search x Market —0.245 -0.163"

knowledge search

Market knowledge search x Manager's —0.378"

external attention focus

Market knowledge search x Market -0.332""

~diven search x Manager's external

attention focus

Scientific knowledge search 0240 1217
Market knowledge search x Manager's —0.182"
external attention focus

Adj. R* 0.095 0.192 0.198 021 0.237 0.178 0.19
F 6.668"" 10.576" 9.526** 17 11.746™ 10.623" 10.464"*
AR 0,007 0,008 0.115 0027 0083 0012
AF 1901 2.752+ 23.930 9.445 24.856™" 8,086
Obsenvations 485 485 485 485 485 485 485
VIF 1.08 <VIF< 331

**p< 0.001, *p< 0.07, 'p< 0.05, +p < 0.1.
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Variables K
Business experience—Business planning 32
H1a: Entrepreneurial experience —Business planning 21
H1b: Managerial experience —Business planning 11
H2a: Entrepreneurial experience—Formal business planning 10
H2b: Managerial experience —Formal business planning 8
H3a: Entrepreneurial experience—Degree of business planning sophistication 13
H3b: Managerial experience —Degree of business planning sophistication 8

11084
7880
3201
3261
3191
5791
2428

~

0.069
0.05
0.132
—-0.005
0.07
0.075
0.137

95% Cl

L

0.03
0.019
0.03
-0.046
0.005
0.048
0.028

uL

0.107
0.08
023

0.035

0.136

0.101

0.244

117.18
32.112
76.726
11.65
23.538
12.504
48.469

0.000
0.042
0.000
0.234
0.001
0.408
0.000

K, cumulative number of studies; N, cumulative sample size; 7, point estimate (random); 95% CI, 95% confidence interval for 7; LL, lower level of the 95% CI; UL, upper level of the

95% Cl.





OPS/images/fpsyg-12-725514/fpsyg-12-725514-t007.jpg
Variable

Constant

Company type

Company age

Number of employees

Nature of property rights

Industry

Rand D investment

Product strategic autonomy

Industrial chain position

Industry attribute

Manager's internal attention focus

Supply-chain knowledge search

‘Supply-chain knowledge search x Manager's internal attention focus
Market knowledige search

Market knowledge search x Manager's internal attention focus
Scientific knowledge search

Scientific knowledge search x Manager's intemal attention focus
Adi. R

F

AR

AF

Observations

VIF

**p< 0.001, *p< 0.01, 'p< 0.05, +p < 0.1.

Mmi1

3753
0.179*
0.008
0.106+
-0.135+
0.066
0.139*
0.109"
0.003
-0.033

0.107
7.453

485

M12

1332
0.004
—-0.027
0.091+
—-0.160"
—0.068
0.150"**
-0.032
0.023
0.027
0.132"
0.468"*

0.282

182

0.176

58.821**

485

Sustaining innovation

M13

2212+
0.09
—-0.029
0091+
—0.161"
-0.063
0151
-0.032
0.023
0.023
0131
0311
0.034

0281

16.800"*

—0.001
0.683
485
1.03

Mi4

1.566"*
0.101
-0.011
0.045
—0.148"
—0.066
0.104*
0.018
0.032
0.081
0.123**

0.453"*

0.33
22.641*
0.223
79.854*
485
<VIF<

Mmis

1.035
0.1
-0.01
0.046

0.104°
0017
003
0.081

0125

0555
—-0.021

0.329
20.756*
—0.001
0.348
485
1.65

M16

1.836
0.108+
0.03
0011
—0.084
0.026
0.066
0.045
0.078
0.063
0.136**

0.376""

0326
22289
0219
78.156™*
485

M17

1.610*

0.041
0022
-0.067
0.032
0.085
0.049
0.074
0.057
0.138**

0.409"
—-0.008
0322
21912
—0.004
0.004
485
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Experience
Managerial experience

Years management experience/
Years of Managerial Experience/
Managerial experience/
Management exp

Managerial skills index/

CEO Experience/

Breadith of m. exp/
Management experience/

Entrepreneurial experience

Prior entrepreneurial experience/
Previous start-up experience/

Start exp/

Start-up experience/

Entrepreneur owns another business/
First or subsequent venture (dummy)/
Start up exp/

Entrepreneurial experience/

Founding experience in years/

Prior Startup Experience/

Business planning
Formal business plan

Wiwithout planning/

Business plan

Plan/

Early planning/

Business Plan Presence/

Doing business planning or not/
No. of planning competitions/

No. of business plans/

Has a business plan been prepared
for?2/

Degree of planning sophistication

Formal business planning/
Changed Business Plan/
Business plan completeness/
Formal Planners/

The quality of business planning/
Planning sophistication/
Planning opportunity/

Total BP pages/

Informal Business planning/
Planning marketing mix/
Systematic-planner/

Formalized Business Plan/
Formal presentations operational
planning/
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Variable

Ms
Constant 3101
Company type 0192+
Company age 007
Number of employees 0.031
Nature of property rights ~0.096
Industry 0375*
Rand Dinvestment 0.170°
Product Strategic Autonomy 0111
Industrial chain position 0.157
Indlustry attribute ~0.482

Supply-chain knowledge search

Supply-chain knowledge search x Supply-chain knowledge search
Market knowledge search

Market knowledge search x Market knowledge search

Scientific knowledge search

Adi. R 0.095
F 6.668""
AR

AF

Observations 485
VIF

**p<0.001, *p<0.01, *p<0.05, +p < 0.1.

0516

0.159
10.1456*
0.064
36.906™"
485

Disruptive innovation

M7

1.499*
0.119
0.051
0.001
—0.124
0.203
0.189"
0.013
0.161+
—0.429"*
0.417%*
—0.166"

0.166
9.766™*
0.007
5.008"
485
1.03

™8

1.385*
0.135
0.062
-0.033
-0.105
0.278+
0.143+
0.067
0.179+
—0.400"**

0.428**

0.161
10.267**
0.066
37.985*
485
<VIF<

M9

2.116"*
0.141
0.077

—-0.045

-0.103
0.263

0.129+
0.079

0.165+
-0.393"**

0318
-0.194"

0176
10.376™*
0.0156
9.606™
485
1.73

Mmio

1.812*
0.147
0.099

—0.057

—-0.049
0.359"
0.113
0.098
0.218"

—0.435°

0.321**
0.146
9.209*
0.061
29.394"
485
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Variable

Constant

Company type

Company age

Number of employees
Nature of property rights
Indlustry

Rand D investment
Product strategic autonomy
Industrial chain position
Industry attribute
‘Supply-chain knowledge search
Market knowledge search
Scientiic knowledge search
Adi. R

F

AR

AF

Obsevations

VIF

**p<0.001, *p<0.01, *p< 0.05, +p < 0.1.

M1

3758
0.179*
0008
0.106+
~0.135+
0066
0139
0.109"
0003
~0033

0.107
7.453*

485
1.03<VIF<1.73

Sustaining innovation

M2

1.498"
0.104
-0.019
0.081
—-0.158"
—0.08
0.159**
0.006
0.019
0.001
0.521*

0.259
17.900**
0.064
98.203"**
485

M3

1782
01124
-0.001
0.033
—0.145"
—-0.045
0.108*
0.059
0.029
0.061

0.492"

0.309
22,686
0.066
140.137***
485

M4

2120
0.1224
0.045
—0.005
-0.075
0.046
0.067
0.093"
0.078
0.027

0.407***
0.301
21.834*
0.051
132674
485
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1. Disruptive innovation 1
2. Sustaining innovation 0363 1
3. Supply-chain knowledge search  0.327**  0.461*** 1
4. Market knowledge search 0342""  0528™  0.585™" 1
5. Scientific knowledge search 0301 0527 0477 0560 1
6. Manager's internal attention focus ~ 0.276™"  0.331""  0.334"" 0311  0.266"" 1
7. Manager's external attention focus  0.326™*  0.344"*  0.478"*  0.421"* 0350  0.481"" 1
8. Gompany type 0418 071" 0184 0.158™* 0.136™ 0122"* 0165 1
9. Company age 014217 0461 0152 0.145™*  0110% 0120™* 0181 0246 1
10. Number of employees 0.128"*  0227"* 0.169"* 0228™ 0280™" 0093" 0.178™ 0249"" 0506™" 1
11. Nature of property rights —0096" -0.144** —0031 -0072 -0.160* -0040 —-0046 0038 -0250"* -0292** 1
12. Industry 0129 0060 0.160"* 0129 0053 0088 085" 0069 0042  0082° -0.056 1
13. R and D investment 0200 0264 0.138"* 0202 0269 0224™* 0187 0.127"* 0234 0280™* -0.123"" 0007 1
14. Product Strategic Autonomy 0201 0249"* 0288 0282 0217** 0840"* 08356™* 0.156™* 0178 0250 -0.112" 0104 0548"" 1
15. Industrial chain position -0003 -0070 -0078" -0.100" -0.179"* —-0096" -0051 -0.060 =-0034 -0065 0091* -0014 -0.199"* -0.178"* 1
16. Industry attribute —0213"* -0063 -0089" -0.150"* —0.123* -0.57** -0.092 0027 0054 0015  0.106" —-0079" —0.119™* —0.184"* 0132 1
Average value 4777 5347 5597 5239 5113 5039 5494 2056 8068 2934 2417 53% 4820 5085 1732 1363
Standard deviation 1232 0812 0647 0787 0951 1063 0806 1200 0878 0769 1038 3442 0861 0819 0559 0481

p<0.01,*p <005
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Variable Measurement question Standardized load CR AVE

Disruptive innovation DIt 0875 0896 0637
D2 0.901
I3 0.836
Di4 0710
Dis 0,638

Sustaining innovation Ssit 0.636 0.816 0.472
Si2 0.651
si3 0.729
Sla 0.737
sis 0675

Supply-chain knowledge search sust 0675 0.768 0399
sus2 0617
sus3 0620
sus4 0,597
suss 0,647

Market knowledge search ms1 0682 0.790 0.487
Ms2 0.784
Ms3 0,690
Ms4 0.626

Scientific knowledige search scst 0798 0853 0543
scs2 0.847
sCs3 0818
scs4 0587
sCs5 0589

Manager's internal attention focus AT 0787 0824 0611
IAT 2 0.852
1AT3 0.751

Manager's external attention focus OAT1 0728 0821 0605
oaT2 0813

OAT3 0.790
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Reflective construct

Error management climate (AVE = 0.757; CR = 0.956)

For us, errors are very useful for improving the work process

After making a mistake, people try to analyze what caused it

Our errors point us at what we can improve

When mastering a task, people can learn a lot from their mistakes

When people are unable to correct an error by themselves, they turn to their colleagues
When someone makes an error, (s)he shares it with others so that they do not make the same mistake
In this organization, people think a lot about how an error could have been avoided
Entrepreneurial self-efficacy (AVE = 0.735; CR = 0.860)

| know about startups and the activities during entrepreneurship

| can balance different points of view and resolve team conflicts

| can come up with new ideas to solve problems in entrepreneurship

| have confidence in my ability to solve problems in my business

Innovation behavior (AVE = 0.674.; CR = 0.939)

| always seek to apply new processes, techniques and methods

In order to implement new ideas, | can find ways to get the resources | need

In order to realize new ideas, | can make suitable plans

| often come up with creative ideas

| often communicate with others and present my new ideas

Generally speaking, | am an innovative person

Zhongyong thinking (AVE = 0.695; CR = 0.967)

When discussing, | will consider the conflicting opinions at the same time

| often think about the same thing from different perspectives

| will listen to all the opinions before | express them

When | make a decision, | will consider various possible conditions

| often try to find acceptable opinions in a situation of disagreement

| often try to find a balance between my own opinions and those of others

| will adjust my original ideas after considering the opinions of others

| expect to reach a consensus during the discussion

| try to incorporate my own opinions into the thoughts of others

| usually express conflicting opinions in a tactful way

| will try to reconcile the minority to accept the majority in a harmonious way

| usually consider the harmony of the organizational climate before making a decision
| usually adjust my behavior for overall harmony

Standardized loadings (\)*

0.756
0.818
0.847
0.824
0.831
0.847
0.848

0.756
0.770
0.737
0.758

0.755
0.663
0.668
0.732
0.672
0.687

0.734
0.607
0.649
0.666
0.709
0.683
0.678
0.669
0.715
0.657
0.642
0.698
0.663

*All standardized loadings are significant (o < 0.01).
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ZYT level Moderator variable Estimate SE Low 95% CI

Low EMC — ESE — B —0.069 0.123 -0.32
High 0.138 0.057 0.021
Difference —0.207 0.074 0.013

High 95% CI

0.183
0.254
0.206

0.581
0.022
0.037

The coefficients in the table are non-standardized coefficients. 5,000 bootstrapping samples.
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Variables

Innovation behavior

Entrepreneurial self-efficacy

Model 1 Model2 Model3 Model4 Model5 Model6 Model7 Model8 Model9 Model 10
(1) Gender —0.021 —0.024 —0.013 —0.014 —0.017 —0.001 0.008 —0.006 —0.072 —0.074
(2) Age 0.025 0.024 0.016 0.032 0.028 0.009 0.02 0.014 0.056 0.055
(3) Education background —0.025 0.010 0.003 0.003 0.003 —0.031 —0.031 —0.040 0.021 0.050
(4) Experience in the startup  —0.057 —0.055 —0.048 —0.070 —0.052 —0.043 —0.063 —0.054 —0.049 —0.048
(5) EMC 0.347*** 0.305*** 0.275"** 0.331*** 0.281***
(6) ESE 0.149*** 0.289** 0.250*** 0.222***
(7) 2T 0.406™** 0.377*** 0.515%** 0.495**
(8) EMC x ZYT 0.265**
{9) ESE x Z¥T 0.284*
R? 0.006 0.306 0.336 0.434 0.470 0.134 0.357 0.376 0.012 0.139
Adjusted R? —0.008 0.294 0.322 0.422 0.457 0.118 0.344 0.36 —0.002 0.124
F 0.435 25.063** 23.831™* 36.194™* 35.703"* 8.753*  26.214™*  24.265"* 0.848 9.185**

N=290. 'p < 0.5, *p < 0.01, *p < 0.001 (2-tailed).
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Dimensions

Career guidance curriculum
Psychological capital
Student employabiity

KMo

0.812
0.883
0.861

254.536
146.943
850.638
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Dimensions

Gareer guidance curriculum
Psychological capital
Student employabilty

Total QS

Cronbach’s alpha

0.862
0.847
0.902

0.845

Number of items

10
10
10

35
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Hypotheses

H1:

Hia:

Hib:

Hic:

Hid:

Hie:

Hif:

Hig:

Hih:

Contents

Career guidance curriculum for college athletes and college
athletes’ employabilty share a significantly positive correlation.

Career planning of career guidance curriculum and employment
success rate of student employabilty share a significantly positive
correlation.

Vocational training of career guidance curriculum and employment
success rate of student employabilty share a significantly positive
corelation.

Internship assistance of career guidance curriculum and
employment success rate of student employabilty share a
significantly positive correlation.

Career planning of career guidance curriculum and job satisfaction
of student employability share a significantly positive correlation.
Vocational training of career guidance curriculum and anticipated
job satisfaction of student employabilty share a significantly
positive correlation.

Internship assistance of career guidance curriculum and job
satisfaction of student employabiity share a significantly positive
corelation.

Career planning of career guidance currioulum and career
preference of student employabity share a significantly positive
correlation.

Vocational training of career guidance curriculum and career
preference of student employabity share a significantly positive
correlation.

Internship assistance of career guidance curriculum and career
preference of student employabity share a significantly positive
correlation.
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THE FIRST PART:
(1) What s the purpose of your participation in online entrepreneurship education?
A. Access 1o relevant B. Obtaining relevant entrepreneurial  C. Obtaining funds

entrepreneurial knowledge opporturities guidance

2. What services do you want online entrepreneurship education to provide?

A. Investment and financing B. Resource acquisition services C. Advisory services in entrepreneurial
services domain

3. What resources can online entrepreneurship education bring?
A. Business B. Gustomers G. Technologies

THE SECOND PART:

The construction of the platform

1. The online entrepreneurship edlucation platform is infiuential and has a large number of users.

Disagree

2. The online entrepreneurship education platform has strong operation and maintenance abilities and can operate stably.
Disagree

3. The construction of an online entrepreneurship education platiorm is normative.

Disagree

Content

4. The resources obtained are rich and the content quality is good.

Disagree

5. Entrepreneur-related activity design is valuable and attractive.

Disagree

6. Basic senvices provided by the platform

Disagree

Interactivity

7. Users of the platform can interact with each other.

Disagree

8. The platform pays attention to mental heaith and emotional and spiitual development.

Disagree

The perceived usefulness

9. The platform can provide a ot of useful knowledge and resources.

Disagree

10. The platform is useful for personal growth and development,

Disagree

The perceived ease of use

11. Itis easy to obtain the required resources and services.

Disagree

12. 1t is easy to participate in this platiorm without much effort.

Disagree
The perceived credil

ity

18. The entrepreneurs trust each other.

Disagree

14. Entrepreneurs trust the resources and information learned.

Disagree

THE THIRD PART:

1. Your gender s (.

Male Female

2. Your age s ().

<20 >20 >40
<40 <50

3. Your education

A college degree A bachelor's degree A master's degree

4. The creation time of your venture is (.
0-2 years 3-5 years 5-8 years

D. Funds

Be neutral

Be neutral

Be neutral

Be neutral

Be neutral

Be neutral

Be neutral

Be neutral

Be neutral

Be neutral

Be neutral

Be neutral

Be neutral

Be neutral

D. Access to entrepreneurial

D. Policy release services

Agree

Agree

Agree

Agree

Agree

Agree

Agree

Agree

Agree

Agree

Agree

Agree

Agree

Agree

>50

E. Other

Agree totally

Agree totally

Agree totally

Agree totally

Agree totally

Agree totally

Agree totally

Agree totally

Agree totally

Agree totally

Agree totally

Agree totally

Agree totally

Agree totally

Adoctor's degree

More than 8 years
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Satisfaction

B SEB B
Awareness of innovation 0.006 0015 0014
and entrepreneurship
Innovative activities’ -0.007 0016 -0.021
technical significance
Innovation and 0.154" 0015 0518
entrepreneurship
education
R? 0.502
AdjR? 0.489
F 111,047
o (6,451)

Annotation: N = 555; < 0.001.
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Gender

Grade

Disciplines

Male

Female

First-year in university
Second-year in
university

Third-year in university
Fourth-year in university
Economic
management

Science and
engineering

Humanities and social
sciences

Sports and art

Agriculture and
medicine

Statistics

201
222
177
130

il

45

101

144

151

17
10

Percentage (%)

47.52
52.48
41.84
30.73

16.78
10.64
23.88
34.04

35.70

4.02
23.64
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Variable

Average factor
load
(standardized
regression
coefficient)

CRvalue
AVE variance
K2/df
RMSEA

GFI

NFI

CFI

IFl

Awareness of
innovation
and

0.760

0510
0.840
3.332
0.086
0.971
0.976
0.979
0.979

Innovative

technical
entrepreneurship ~ significance

0.751

0672
0.840
2.637
0.072
0.993
0.985
0.994
0.994

Awareness of
innovation and
entrepreneurship
education

0.764

0.661
0910
1.792
0.051
0.976
0.978
0.991
0.991
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Variable

Awareness of
innovation and
entrepreneurship
Innovative activities’
technical significance
Awareness of
innovation and
entrepreneurship
education

Variable o
coefficient

0.839

0857

0.862

KMO value

0.836

0874

0.891

Chi-square
value

532918

467.153

1061.079

sig

0.000

0.000

0.000





OPS/images/fpsyg-12-732565/fpsyg-12-732565-t007.jpg
Path Moderator r 95% Cl
Indirect Opportunity novelty —risk High construal level ~0202" [-0.353, ~0.052)
effect perception—opportunity adoption Low construal level —0.410"" [-0.643, -0.176]

Difference 0.207* 0.003,0.411)
N (Level 1) = 320; N (Level 2) = 80; *'p < 0.001; **p < 0.01; *p < 0.05.
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0] @ ®

Opportunity Risk Opportunity
adoption perception adoption

(Intercept) 4518 (0.719)  1.418'(0.548)  4.967" (0.706)
Opportunity novelty 0182 (0.154)  0.891**(0.117)  0.414* (0.163)
Risk propensity 0.016 (0.109) 0.303™** (0.083) 0.112 (0.109)
Openness of Big Five ~ 0.105 (0.106)  —0.042 (0.081)  0.092 (0.108)
Risk perception ~0317" (0.072)
A2 0,005 0.189 0063

Adj. R ~0.004 0.181 0052

Unstandardized regression coefficients are cisplayed, with standard errors in parentheses.
N =320; **'p < 0.001; *p < 0.05.
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Path Moderator r 95% CI
Incirect Opportunity novelty —creativty High construal level 0.738"" 0.393, 1.082)
effect perception —opportunity adoption Low construal level 0.445* 0.092,0.798]

Difference 0293 [-0.197,0.782)

N (Level 1) = 320; N (Level 2) = 80; **'p < 0.007; *p < 0.05.





OPS/images/fpsyg-12-690690/fpsyg-12-690690-g005.gif





OPS/images/fpsyg-12-732565/fpsyg-12-732565-t004.jpg
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Opportunity Creativity Opportunity
adoption perception adoption

(Intercept) 4518 (0719)  4.162"(0.457)  —0.374(0.536)
Opportunity novelty ~ 0.182 (0.154)  0.500"** (0.008)  ~0.467*** (0.106)
Risk propensity 0016(0.109  0037(0.070)  -0.027(0.073)
Openness of Big Five 0105 (0.106) 0,055 (0.067) 0,040 (0.070)
Creativity perception 1.176** (0.059)
R? 0.005 0078 0562

Adj. R ~0.004 0070 0557

Unstandardized regression coefficients are displayed, with standard errors in parentheses.
N = 320; **'p < 0.001.
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Level 1 variables

Opportunity novelty
Level 2 variables

Openness of Big Five
Cross-level interaction

Opportunity novelty x construal level
Residual variance

)
Risk
perception

3.091*** (0.065)

1.346
0.000

1011914
1023219
1005.914

Unstandardized regression coefficients are displayed, with standard errors in parentheses.

820; N (Level 2) = 80; ***p < 0.001; *'p < 0.07; *p < 0.05.

@
Risk

perception

2,646 (0.098)
0891 (0.127)

1.020

0.262

0.279
963.808
986.418
951.808

©)
Risk
perception

2.017** (0.666)
0891 (0.127)

0279 (0.084)
~0.036 (0.082)
~0.145 (0.128)

1.000

0.203

0.287
964.019
997.934
946.019

4
Risk
perception

0.700 (0.853)
3161 (0.940)

0281 (0.084)
-0.085 (0.082)
0224 (0.197)

~0.642* (0.264)
0995
0.179
0230

961.087
998.720
941,087
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Level 1 variables
Intercept

Opportunity novelty
Level 2 variables

Risk propensity
Openness of Big Five
Construal level
Cross-level interaction
Opportunity novelty x Construal level
Residual variance
Intercept

Slope variance

AC

BIC

Deviance

Unstandardized regression coefficients are displayed, with standrd errors in parentheses.

N (Level 1) = 320; N (Level 2) = 80; ***p < 0.001.

()]
Creativity
perception

4.778** (0.058)

0.740
0.087

861.405
862.710
845.405

@
Creativity
perception

4,527 (0.083)
0.500""" (0.103)

0.569

0.265

0273
825.850
848.460
951.808

@
Creativity
perception

3589 (0.655)
0,500 (0.103)

0.045 (0.082)
0.026 (0.081)
0.182 (0.126)

0.569

0.281

0.273
838.036
871.951
946.019

@
Creativity
perception

4144 (0.800)
-0.432 (0.777)

0.045 (0.082)
0026 (0.081)
0025 (0.181)

0264 0.218)
0569
0280
0268

839.782
877.466
941.087
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Variable

PRODUCT LEVEL
Level 1 variables

1. Opportunity novelty
2. Creativity perception
3. Risk perception

4. Opportunity adoption
Level 2 variables

1. Risk propensity

2. Openness of Big-Five
3. Construal level

N (Level 1) = 320; N (Level 2) = 80;

0.50
4.39
3.09
5.08

455
358
354

sp

0.50
127
1.16
1.37

0.74
0.77
047

1.00
051 1.00
0.38* 0.13*
0.05 0.46"
1.00
-0.30" 1.00
-0.02 0.0

'p < 0.01;"p < 0.05.

1.00
-0.20"

1.00

1.00
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Model

Survival performance

Growth performance

Development performance

Entrepreneurship involved
Competitive intensity
Resource requirements
Knowledge reserve
Entrepreneurship involved
Competitive intensity
Resource requirements
Knowledge reserve
Entrepreneurship involved
Competitive intensity
Resource requirements
Knowledge reserve

Non-standardized coefficient

0.257
0.142
0.187
0.298
0.185
0.194
0.185
0.1562
0.247
0.286
0.047
0.198

Standard error

0.059
0057
0.055
0.054
0.048
0.047
0.045
0.047
0.054
0.051
0.052
0.050

Standard error

Standard coefficient

0.249
0.124
0.175
0.274
0.198
0.201
0.198
0.147
0.218
0.299
0.087
0.198

4.825
0984
2.987
4574
3.714
3.869
3.997
2.824
4.147
5.654
0.854
3.147

sig

0.000
0.007
0.007
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.007

0217

0.257

0.268

23.471

29.547

28214
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Cognitive behavior control
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1 2
1 Entrepreneurship involved 1 0.147
2 Competitive intensity 1

3 Resource requirements
4 Knowledge reserve

5 Survival performance

6 Growth performance

7 Development performance

‘Indicates significance at 0.01 level, N

0.114
0.147

0.188
0.147
0.159

0.358"
0.314*
0.326*
0.357**

0.367*
0.387*
0.357*
0.342**
0.201

7

0.314*
0.308**
0.326™
0.347°8
0.198
0.214
1
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Terms Career planning ~ Vocational training  Internship assistance ~ Career preference ~ Employment success rate  Job satisfaction

Career planning 1
Vocational - 1

training

Internship - - 1

assistance

Career preference 0.437* 0314 0.459" 1

Employment 0.483* 0.389" 0.596* - 1
success rate

Job satisfaction 0.426™ 0.451* 0.527* = = 1

‘Indicates correlation at the 0.01 significance level.
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Indirect effect

Direct effect

Total effect

Benevolent leadership-Constructive deviance-Innovation performance
Moral leadership-Constructive deviance-Innovation performance
Authoritarian leadership-Constructive deviance-Innovation performance
Benevolent leadership-Innovation performance

Moral leadership-Innovation performance

Authoritarian leadership-Innovation performance

Benevolent leadership-Innovation performance

Moral leadership-Innovation performance

Authoritarian leadership-Innovation performance

Estimate

0.053
0.128
—-0.085
0.333
0.019
0.056
0.386
0.147
—-0.029

SE

0.025
0.051
0.035
0.082
0.341
0.182
0.106
0.031
0.025

95% CI
Upper

0.121
0.235
-0.028
0.537
0.431
0.258
0277
0.302
0.239

Lower

0.016
0.053
-0.138
0.324
0.211
0.136
0.143
0.264
0.002
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Dimensions Career Psychological ~ Student

guidance capital employability
curriculum

Career guidance curriculum 1

Psychological capital 0578 1

Student employabiity 0639 0743 1

‘Indicates correlation at the 0.01 significance level.
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Scale

Pateralistic leadership

Constructive deviance
Innovation performance

Dimension

Benevolent leadership
Moral leadership
Authoritarian leadership

~o oo oa

Cronbach’s Alpha

0.883
0711
0.921
0.834
0.805
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Items Academic performance Mean value Standard deviation F-values p-values

Career guidance curriculum Top 20% 298 0.763 1.638 0203
Top 20-60% 347 0821
Top 60-100% 281 0,683

Psychological capital Top 20% 356 0,692 3.493 0028
Top 20-60% 325 0.756
Top 60-100% 297 0843

Student employability Top 20% 312 0.681 2.786 0.082
Top 20-60% 326 0733

Top 60-100% 283 0.825
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1. Benevolent leadership
2. Moral leadership

3. Authoritarian leadership
4. Constructive deviance
5. Innovation performance
Mean

sD

1
0.209"*
—-0.064
0173
0.338
3.64
0.244

2 3
1
-0.048 1
0.157** -0.389
0.109 -0.316™
3.82 3.61
0.197 0.228

0.148™
351
0.257

412
0.285

*P < 0.05, at 5% significance level, **P < 0.01, at 1% significance level,

*P < 0.001, at 0.1% significance level.
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Items

Career guidance
curriculum

Psychological capital

Student employabilty

Variables

Gender
Poltical status
Family income
Gender

Political status
Family income
Gender

Political status

Family income

F-values

1.453
1.667
2142
0.855
0.649
0.792
0.496
0.598
0.302

p-values

0.431
0.732
0.817
0.552
0.435
0.604
0.732
0.304
0295
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Name

Paternalistic
leadership

Benevolent
leadership

Moral leadership

Authoritarian
leadership

Constructive
deviance

Innovation
performance

Definition

Leadership behavior emphasizes
strong discipline and authority, along
with fatherly kindiness and virtue.
Benevolent leadership focused on
individualized and holistic concerns
for the personal and familial wellbeing
of subordinates.

Leading by example and serving
others in the public interest.

Leaders who determine policy and
make decisions autocratically,
demanding the obedience and loyalty
of subordinates.

An out-of-role behavior by which
employees violate organizational
norms on their own initiative to
promote organizational interests.

The proposing new and creative
ideas of employees to improve
organizational processes to enhance
the significance, usefulness, and
performance of the products and
senvices of the organization.

Source

Farh and Cheng
(2000)

Cheng et al. (2000)

Kura etal. (2016)

Janssen (2000)
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Dimensions

Psychological stress
New venture performance
Entrepreneurial stress management

KMO  Approximate chi-square

0.834
0817
0.808

268.25
179.57
547.25

sig.

0.000
0.000
0.000
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Dimensions Cronbach’s

alpha
coefficient

Psychological Entrepreneurship 0847 0821
stress involved

Competitive intensity 0824

Resource 0808

requirements

Knowledge reserve 0792
New venture Sunvival performance 0863 0825
performance Growth performance 0.782

Development 0811

performance
Entreprencurial Active entrepreneurial 0817 0811
stress stress management
management Evasive 0.801

entrepreneurial stress
management
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Dimension Educational Curriculum Teaching Teacher
cognition design method structure
Virtual entrepreneurship person correlation 0.631 0.741 0.682 0.624
practice education coefficient
Bilateral significance 0.000 0.000 0.000 0.000

N

516

516

516

516
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Question 1 What is your choice against the entrepreneurial risk?

A. Without risk B. Partnership investment C. Under-bearing
concemns invest alone and shared risk capacity

Question 2 How do you make your plan?

A. Imitate B. Plan for yourself
others and listen to others

C. Discuss with others
before making a decision

Question 3 How do you feel when you choose to start a business?

Question 4 What will you do after entrepreneurial failure?

A. Confident B. Confused C. Stressed

A. Abandon B. Proceed with C. Gain experience and
second pioneering bide their time
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Question 1 What are factors influencing entrepreneurial choices?

A. Realization of personal ideals and values B. High degree of freedom C. Treatment of high
Question 2 What are the essential elements of the entrepreneurial process?

A. Record of formal schooling B. Ability C. Relationships
Question 3 What are your solutions to entrepreneurship problems?

A. Take a positive attitude B. Hesitant C. Give up

D. Poor employment situation
D. Others

D. Let nature takes its course

E. Influenced by others






OPS/images/fpsyg-12-690692/fpsyg-12-690692-t006.jpg
Cronbach’s Alaph Cronbach’s Alaph based on Number of
coefficient standardized items terms

0.797 0.766 10
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X2

Fit index
2.758.83

df

1.526

RMSEA

0.067

NNFI

0.88

TLI

CFI

IFI
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Gender

Grade

Variable

Male
Female
Freshman
Sohpormore
Junior
Senior

Number

98
98
54
54
54
54

percentage

50
50
25
25
25
25
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Question 1 What is entrepreneurship? Question 2 What is your attitude toward college students’ entrepreneurship?

A. Start a company B. Start a career at will C. Other A. Favorable B. Unfavorable C. Neutral
Question 3 Are there any entrepreneurial intentions? Question 4 Why do you plan to start a business?
A. Ready to start a business B. Maybe ready C. Never have  A. No appropriate job has been found B. Want more money

considered it
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A B C

A 1
B 0.553" 1
C 0.567* 0.632* 1

** means that here is a significant correlation at 0.1 (A, entrepreneurial passion; B,
risk-taking; C, work engagement).
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Variables Average Standard deviation Entrepreneurial passion Risk taking Work engagement Entrepreneurial performance

Entrepreneurial passion 6.149 0.372 1

Risk taking 6.193 0.5682 0.5643** 1

Work engagement 6.228 0.823 0.664** 0.574* 1

Entrepreneurial performance 6.014 0.564 0:676™ 0.5682* 0.595** 1

**means that at a significant level of 0.07 (double tail), it is significantly related.
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Work engagement Vitality
Dedication
Concentration

Work engagement Vitality
Dedication
Concentration

B value t value

Economic indicators

0.327*** 3.694
0.165"** 2.106
0.395 3.064
Non-economic indicators
D.2gr® 4.249
0.186"** 3.690
0.194**

VIF value

1.943
2.157
1.049

1.356
1.968
1.785

F test Sig.
19.468 0.000
19.312 0.000

R2

0.254

0.283

AR2

0.208

0.246

**means P < 0.01.
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S
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Hypotheses

Content

There is a significant positive relationship between entrepreneurial
passion and entrepreneurial performance.

Starting passion has a positive and significant impact on the
economic indicators of entrepreneurship performance.

Founding passion has a positive and significant influence on the
economic indicators of the entrepreneurial performance.

Starting passion has a positive and significant impact on the
non-economic indicators of entrepreneurial performance.
Founding passion has a positive and significant influence on the
non-economic indicators of the entrepreneurial performance.
There is a significant positive relationship between risk taking and
entrepreneurial performance.

Risk taking has a positive significant impact on the economic
indicators of entrepreneurial performance.

Risk taking has a positive significant impact on the non-economic
indicators of entrepreneurial performance

There is a significant positive relationship between work
engagement and entrepreneurial performance.

Vitality has a significant positive impact on the economic
indicators of entrepreneurial performance.

Dedication has a positive and significant impact on the economic
indicators of entrepreneurial performance.

Concentration has a positive and significant impact on the
economic indicators of entrepreneurial performance.

Vitality has a significant positive impact on the non-economic
indicators of entrepreneurial performance.

Dedication has a positive and significant impact on the
non-economic indicators of entrepreneurial performance.
Concentration has a positive and significant impact on the
non-economic indicators of entrepreneurial performance.

There is a positive and significant relationship between
entrepreneurial passion and work engagement.

Starting passion has a positive and significant impact on the
vitality of work engagement.

Founding passion has a positive and significant impact on the
vitality of work engagement.

Starting passion has a positive and significant impact on the
dedication of work engagement.

Founding passion has a positive and significant influence on the
dedication of work engagement.

Starting passion has a positive and significant impact on the
concentration of work engagement.

Founding passion has a positive and significant impact on the
concentration of work engagement.

There is a significant positive relationship between risk taking and
work engagement.

Entrepreneurial passion indirectly affects entrepreneurial
performance through the mediating effect of work engagement.
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Promoting
wealth
growth

Self
actualization

Technological
innovation

The Significance
of
Entrepreneurship

Combine your
interests with
your career

Accumulation
of wealth






OPS/images/fpsyg-12-690692/fpsyg-12-690692-g003.jpg
Entrepreneurship
education

Entrepreneurship
education

Entrepreneurship
awareness education

Entrepreneurship/ability

A

Increase the probability of
starting a business

Entrepreneurship
awareness/employability

Y

Increase the probability of’
employment

Raise income level
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Variables Corporate social responsibility

Control variable Model 1
Gender -0.09
Age —0.053
Acadermic credential ~0.184*
Working years. 0.216

Independent variable

Entrepreneurship and psychological
characteristics

Intermediate variable

Marketization process

F value 3.258"
R? 0.064
AR? 0.041
Dw

* Represent p < 0.05 and *** stands for p < 0.001.

Model 2

0.067
0.054
0.046
0.046

0863

95.932*
0.742
0.731
205

Model 4

0524

0.502"
87.537***
0.843
0.812
2.09
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Hia

Hib

Hic

Hid

Hie

Hypothesis

Entrepreneurship has a great positive impact
on corporate social responsibity.

Innovative spirt has a great positive influence
on corporate social responsibilty.

The adventurous spirt has a great positive
influence on corporate social responsibilty.
Enterprising spirit has a great positive impact
on corporate social responsibiity.

Cooperation spiit has a great positive impact
on corporate social responsibity.

The world-saving spirt has a great positive
impact on corporate social responsibilty.

There is a significant positive correlation
between the process of marketization and
corporate social responsibilty. The faster the.
marketization process of the company is, the
better its corporate social responsibility
performance is.

The marketization process plays an important
positive intermediary role in the refationship
between entrepreneurship and corporate social
responsibilty. The faster the marketization
process of the company is, the stronger the
ole of entrepreneurship in promoting corporate
social responsibilty is.

Results

True

True

False

True

True

True

True
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Variables 1

1. Entrepreneurship 1
2. Innovative spirit 0.846™
3. Adventurous spirit 0745+
4. Enterprising spirit 0.813"
5. Cooperation spirit 0795
6. World-saving spirit 0852
7. Marketization process 0776
8. Corporate social responsibilty 0.868"

1
0.573*
0.594™
0.603**
0.613*
0.626"
0.693*

0.526™
0.427*
0.576™
0.479*
0.633*

0.612"
0.605™
0.638"
0.743™

1
0.631*
0.654™
0.768™

1
0.896*
0.792™

0.854™

Represents a significant correlation at 0.01 level.
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Variables

Control variable

Gender
Age

Academic credential
Working years
Independent variable

Entrepreneurship and psychological
characteristics

Innovative spirit
Adventurous spirit
Enterprising spirit
Cooperation spirit
World-saving spirit
F value

R?

AR?

Dw

* Represents p < 0.05, ** denotes p < 0.01, and *

Corporate social responsibility

Model 1 Model 2 Model 3

-0.09 0.087
-0.053 0.054
—0.184* 0.046
0.216 0.046
0.863
0.174*
—-0.045
0.263"
0.287*
0502
3.258" 95982 63.647""
0.064 0.742 0.812
0.041 0.731 0.805
205 214

stands for p < 0.001.
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Variable

Constant

M

Company size
Profit capacity

Unstandardized
B Standard error
—38.563 6.954
0.537 0.176
3.763 0.295
0.785 0.468

Standardized system Beta

0.173
0.302
0.072

t

-5.362
3.637
9.462
1.637

Significance

0.000
0.000
0.000
0.068

R?

0.185

AR?

0.174

F value

31.025

Significance

0.000
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sample Category

characteristics

Gender Male
Female

Research-oriented
University
Application-
oriented
University

Types of colleges
and universities

Science

Major

Business
Others.

<0.01.

Entrepreneurship classroom Entrepreneurship Entrepreneurial intention

teaching extracurricular activities
The mean The Difference  The mean The Difference  The mean The Difference
standard significance standard significance standard  significance
deviation deviation deviation
0.632 0.402 0.248 0.609 0.408 - 4701 1.260 *
0591 0.397 0.505 0.430 4.420 1.208
0556 0.398 : 0.547 0.405 0867 4337 1.325 :
0633 0.399 0.554 0.428 4639 1.186
059 0415 0.096 0596 0.409 0.199 4681 1.242 0.247
0.656 0.379 0515 0.435 4.490 1.163
0.566 0.405 0.553 0.414 4.478 1.316
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The path Nonstandardized path coefficient Normalized path coefficient SE CR Significance level

CTM— El 0.557 0.154 0.248 2.249 ®
EAM- EI 0.467 0.152 0.222 2.102 &
CTM— ATE 0573 0.199 0.226 2639 N
CTM— PBC 0.343 0.177 0.139 2.464 #
EAM— ATE 0.617 0.252 0.191 3.233 e
EAM— PBC 0.698 0.423 0.125 5.576 -
ATE— El 0.162 0.129 0.057 2.835 -
PBC— El 0.679 0.364 0.102 6.626 ==

*means P < 0,05, "means P < 0.01, and *'means P < 0.001.
CR, composite reliabilty; CTM, classroom teaching method; E, entrepreneurial intention; EAM, extracurricular activity method; ATE, attitude toward entrepreneurship; PBC, perceived
Kol Sahit
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The path

CTM-EI The total effect
CTM-ATE-EI
CTM-PBC-E!
Total indirect effect
Direct effect

EAM-EI The total effect
EAM-ATE-EI
EAM-PBC-EI
Total indiirect effect
Direct effect

‘means P < 0.05, "means P < 0.01.

Effect of value

The lower limit

0.245
0.026
0.064
0.090
0.154
0.339
0.033
0.154
0.187
0.162

Bias-corrected 95% CI

Ceiling

0.088
0.004
0.013
0.024
0.006
0.186
0.004
0.078
0.106
0.005

The proportion

0.401
0.065
0.138
0.173
0.204
0.495
0.078

0.25
0.286
0.312

The total effect

100%
10.61%
26.12%
36.73%
63.27%

100%

9.73%
45.43%
55.16%
44.84%

Significance level

CTM, classroom teaching method: El, entrepreneurial intention; ATE, attitude toward entrepreneurship; EAM, extracurricular activity method; PBC, perceived behavioral control.
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Entrepreneurship
educational
method

Cognitive training
level

Characteristics

Example of
learning form

Classroom teaching
method (CTM)

Focus on low-order

cognitive training, such as

 Memory

« Understand

« Application

« Teacher centered

* Student passive learning

« Determine the teaching
schedule and location

« Individual or team work

« Entrepreneurship theory
courses

« Business and
management courses

« Entrepreneurial
simulation experiments

Extracurricular activity
method (EAM)

Focus on  higher-order

cognitive training, such as

« Analysis

« Evaluation

* Create

« Student centered

« Students learn actively

« Amange your own time
after class

« Team writing completed

« Entrepreneurship
compeition/business
plan competitions

« Entrepreneurship training
programs funded by the
eeducation sector

« Move into an incubator or
maker space
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Project Number of samples Proportion (%)

Gender Male 231 44.9

Female 283 55.1
Types of colleges  Research University 158 30.7
and universities  Applied University 356 69.3
Professional Science major 162 315
category Business major 196 38.1

Others 156 30.4

Total 514 100
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Variable

Classroom teaching method (CTM)

Extracurricular activity method (EAM)

Attitude toward entrepreneurship (ATE)

Perceived behavioral control (PBC)

Entrepreneurial intention (E))

KMO, Kaiser-Meyer-Olkin.

22828828882

Qi
Q2
Qi3
Q14
Qis
Qe
a7
Qts
Q19
Q0

item

Load

0.852
0.857
0.806
0.767
0.833
0.864
0.857
0.835
0.848
0.858
0.871
0.833
0.859
0.898
0.825
0.774
0.895
0.858
0.881
0.882

Cronbach’s alpha

0.838

0.869

0.875

0.861

0.902

KMo

0.783

0.825

0.829

0745

0.828

Cumulative variance contribution (%)

67.458

71.776

72.734

70611

77.309
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Variable cT™ EAM ATE PBC El AVE CR

CT™M 0.756 0572 0.841
EAM 0.719" 0.790 0.625 0.869
ATE 0.372*** 0377+ 0.799 0.638 0.876
PBC 0.475" 0.543"* 0.446"* 0.784 0.614 0.861
El 0.481** 0.506*** 0.397** 0.573** 0.835 0.698 0.902
The average 0.609 0552 5.425 5.036 4546

The standard deviation 0.400 0.421 0.991 0.963 1.237

‘means P < 0.001, and the data on the diagonal are the square root of AVE for each variable.
CTM, classroom teaching method; EAM, extracurricular activity method; ATE, attitude toward entrepreneurship; PBC, perceived behavioral control; El, entrepreneurial intention; AVE,
average variance extracted; CR, composite reliability.
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Control variables

Gender

Age

Educational background

Indlustry

Year of establishment

Item

Male
Female

<30

32-35

36-40

41-45

>46

High School
Bachelor

Master

Doctor

Others
Advertising
Design

Software

Filming and TV
Music and Picture
At and Publishing
=1

1-3

35

5-10

=10

Frequency

109
93
69
65
25
13
30
22
84
53
16
28
35
19
58
21
18
15
16
44
29
30
84

Percentage

54.0
48.0
34.2
322
12.4
6.4
149
109
416
26.2
7.4
189
17.3
94
28.7
10.4
89
74
7.4
21.8
14.4
149
416
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DV

Individual creativity

Transactional leadership
Transformational leadership

v

Personal descriptive norms
Societal descriptive norms
Personal injunctive norms
Societal Injunctive norms
Individual creativity

Individual creativity

Unstd.

0.084
0.381
0.165
0.246
0.762
0.953

SE.

0.043
0.001
0.083
0.062
0.090
0.008

C.R.

1.969
447
1.987
3.956
8.372
9.706

0.049
0.000
0.047
0.000
0.000
0.000

0.103
0.450
0.215
0.267
0.731
0.829

0.832

0.535
0.687
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Point estimate

0393
0.470

SE

0215
0.180

Bootstrap 1,000 times 95% CI
Bias corrected Percentile

Lower  Upper  Lower  Upper

0.044 0.955 0.009 0.866
0.147 0.842 0.037 0.79
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Construct

Personal descriptive norm

Societal descriptive norm

Personalinjunctive norm

injunctive norm

Individual creativity

Transactional leadership

Transformational leadership

Item

PD1
PD2
PD3
sD1
sD2
SD3
SD4
PI1
P2
PI3
s
Si2
SI3
Sl4
1c1
1c2

Ic4
Ics
s
T2
T3
TL4
TS
e
7
s
T
TL10
T
TL12

RL2
RL3
RL4
RLS
RL6

Std

0.861
0.906
0.763
0827
0.852
0.840
0.670
0.893
0912
0.870
0.805
0.929
0.909
0.847
0686
0870
0.885
0.839
0.803
0.785
0.779
0811
0813
0.803
0.800
0.821
0.850
0.785
0.845
0.828
0.724
0.859
0.891
0.853
0.872
0912
0.861

smc

0.741
0.821
0.582
0.684
0.726
0.706
0.449
0.797
0.832
0.767
0.648
0.863
0.826
0.717
0471
0.757
0.783
0.704
0.645
0.616
0.607
0.658
0.661
0.645
0.641
0.674
0723
0.616
0.714
0.686
0524
0.738
0.794
0.728
0.760
0.832
0.741

AVE

0.715

0.641

0.795

0.683

0.661

0.668

0.765

CR

0.882

0876

0.921

0.970

0967

0.968

0951
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Convergence validity

AVE
Transactional leadership 0,668
Transformational leadership 0.765
Individual creativity 0,661
Societal injunctive norms 0,683
Personal injunctive norms 0.795
Societal descriptive norms 0.641
Personal descriptive norms 0715

0.817
0.669
0.694
0.547
0.652
0.732
0618

0.875
0.802
0.64
0.709
0.716
0.477

Discrimination vali

0.813
0.744
0.824
0.826
0.558

4

0.826
0.739
0.618
0.453

The statistics in bold type are the square root values of AVE, and the data below them are the Pearson correlations of the dimension.

0.892
0.824
0.543

0.801
0.636

0.846
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GBA
Singapore
Philippines
Vietnam
Laos
Cambodia
Myanmar
Thailand
Malaysia
Brunei
Indonesia
East Timor

EP

0.91
0.92
0.38
0.74
0.29
0.37
0.43
0.59
0.61
0.56
0.72
0.61

PA

0.74
0.56
0.47
0.46
0.35
0.48
0.21
0.43
0.39
0.41
0.38
0.24

ME

0.57
0.82
0.65
0.68
0.52
0.68
0.56
0.69
0.81
0.60
0.86
0.51

CE

0.53
0.35
0.52
0.59
0.53
0.43
0.32
0.72
0.42
0.76
0.74
0.36

EPY

0.57
0.51
0.61
0.54
0.29
0.71
0.57
0.65
0.78
0.35
0.52
0.39

GA

0.82
0.48
0.58
0.27
0.70
0.64
0.71
0.74
0.26
0.63
0.34
0.53





OPS/images/fpsyg-12-751309/fpsyg-12-751309-g002.jpg
The Outline of the Development Plan for the
GBA and Singapore's NT $1.5 billion support

Development elements L
Technology and l
market layout Development  and Confirmation and reinforcement Marketing / Promotion
i model building +
: GBA SEA Operational planning
bnol s Find for partner / _
Patent technology analysis Dariner Market, pro ducts, coop eration execution
Market development
A I
® Consumer survey ®  Product packaging
® Risk analys:s ®  Industry Analysis ®  Value cham integration Cnsetampiey

(market environment ) ® Resource access (poli

® (Biotechnology.Educati

®  Value chain analysis cy support from GBA

on. Cultural & Tourism

® Application Market Analysis IP) e St / Aand investment from
= ) SEA govemments)
| A patent enhanc¢ement
- Product N Technolo oake
Patent planning e i gy Prodluct application Technical expertise
cati - application :
/ Application s PP cortection .

arket survey between _ | |
GBA and SEA market Product Inspection of industral

analysis application changes

Operational Plan planning
Marketing / Execution

Promotion Planning





OPS/images/fpsyg-12-751309/fpsyg-12-751309-g001.jpg
The external environment
Market environment, cultural The internal environment
environment, entrepreneurship Product advantage
policy,geographical advantage
Strong
[ ——— (+, —) competitiveness (+)

effect (+, —)

:

The positive and
negative feedback

Elements of new

(+, =) business establishment

(+)

Resource
capability

perception (+

Self motivation (+

Optimism
The entrepreneur's
expectation of the

unknown

Entrepreneur
psychology

Entrepreneurial passion
The drive and persistence of
entrepreneurs to start their own
businesses

Self-efficacy
The entrepreneur's
belief in his ability






OPS/images/fpsyg-12-751309/cross.jpg
3,

i





OPS/images/fpsyg-13-876172/crossmark.jpg
©

2

i

|





OPS/images/fpsyg-12-750917/fpsyg-12-750917-t002.jpg
Indicators Optimistic Social Self-efficacy Acute Enthusiastic Active Positive Total
hope intelligence excellence innovation response growth amount

Cronbach a coefficient 0.799 0.767 0.843 0.804 0.868 0.878 0.816 0.967
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Number

Q17
Q18
Q19
Q20

Questions

Your gender?

Your age?

Your education level?

Your position?

Enterprise size?

Enterprise nature?

Operating years?

Enterprise industry?

| can analyze the problem and find a solution.

| can overcome the challenges.

| am a man who dares to do what is asked to do.

In any case, | have an optimistic attitude.

If 1 find myself in trouble, | can think of many ways to get out of it.
You can stick to your goals even when you are depressed
| can take very important business opportunities.

In the entrepreneurial process, | can establish and maintain
relationships through various channels.

| like to enjoy the process of achieving goals.

| can enrich my knowledge regularly.

| can quickly know about customers’ needs.

At work, | can handle a lot of things at the same time.






OPS/images/fpsyg-12-750917/fpsyg-12-750917-g008.jpg
A = Sum of squares
80,000 g e Mean square
.‘/8,,005”“6.54 A df
60,000 -
|
= }__,.v_,,5'3248.53
= 40,000 - . ’
> 35341.13
20,000 23434.04
7.968'26 4686 81
— 24041 159 01
5 334 5 334
a b C d

Variable factor

Analysis of variance

Mean value

14,000 + G

Entrepreneurial psychology
13.000 ] e . —@  Entrepreneurial opportunities
12,000 - |
11,000: ey
10,000 —
9,000 ~ o«
8,000 : el \
7.000- e g
6,000 ‘ , l |
General manage Genera\ f{‘]a%g%enera\ ﬂ& aegeexecutw es .
Position
Mean





OPS/images/fpsyg-12-657791/fpsyg-12-657791-g005.gif





OPS/images/fpsyg-12-657791/fpsyg-12-657791-g006.gif





OPS/images/fpsyg-12-657791/fpsyg-12-657791-g007.gif
Culivaion

b
Colivaion

expicne or
elecs

Oty

TP G-
Socal —. Sl Family

Exablh he ‘,':ﬁ:;f;' Descoping fvible
commpolgod = oy





OPS/images/fpsyg-12-657791/fpsyg-12-657791-t001.jpg
The number of  Percentage (%)

people counted
Gender Male 357 47.04
Female 402 52.96
Grades First year in college 318 41.90
Second year in 235 30.96
college
Third year in 129 17.00
college
Fourth year in 77 10.14
college
Types of majors  Economic 182 23.98
management
Science and 258 33.99
enginesring
Humanities and 2n 35.70
social science
Sports and arts. 30 395
Agriculture and 18 237
medicine
Native place Urban area 312 a1

Rural area 447 58.89
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Core path Type Areal distribution

1 EP + GA GBA

2 EP + ME GBA, Singapore, Malaysia, Indonesia, Thailand,
and Vietnam

3 ME + EPY 4+ GA  Philippines, Laos, Cambodia, Myanmar, Brunei,

and East Timor
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Elements Path combination

1 2 3 4 5 6
EP ° ° ° . ® ®
PA ®
ME ° ° ° °
CE . ® .
EPY [ . . ° °
GA ° ° ® ° °
Raw 0.380905 0.537391 0.265451 0.330855 0.29869 0.283335
coverage
Unique 0.0398049 0.1467 0.0449656 0.0673974 0.0388339 0.0247567
coverage

Consistency  0.855414 0.913966 0.786525 0.865006 0.770107 0.786469
Solution 0.79837

coverage

Solution 0.819968

consistency

“_n

o” means the condition exists, “®” means the condition does not exist, and the
blank space means the condition can either exist or not; the core condition is

o

marked with a large “e” and a large “(®).”
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EP PA ME CE EPY GA Number Entrepreneurial Raw

difficulty consist.
1 1 1 1 1 0 4 1 0.903379
1 1 1 1 1 1 4 1 0.903379
1 1 0 1 1 0 1 1 0.881281
1 1 0 1 1 1 1 1 0.881281
1 0 1 | 1 0 1 1 0.859773
1 0 1 | 1 1 1 1 0.859773
1 0 1 0 1 0 4 1 0.785768
1 0 1 0 1 1 4 1 0.785768
0 1 1 0 1 0 1 1 0.76194
0 1 1 0 1 1 1 1 0.76194
1 0 0 1 1 0 4 1 0.725892
1 0 0 1 1 1 4 1 0.725892
1 0 0 1 0 0 1 0 0.644628
1 0 0 1 0 1 1 0 0.644628
0 1 0 0 1 0 4 0 0.575056
0 1 0 0 1 1 4 0 0.575056
0 1 0 0 0 0 2 0 0.572628
0 1 0 0 0 1 2 0 0.572628
0 0 0 0 0 0 2 0 0.522852
0 0 0 0 0 1 2 0 0.5622852
0 0 0 il 0 0 2 0 0.497224
0 0 0 1 0 1 2 0 0.497224
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Condition

Result

High startup difficulty

Low startup difficulty

Consistency

0.854245
0.443218
0.782760
0.487545
0.739021
0.505736
0.790961
0.460183
0.848037
0.440050
0.834496
0.451649

Coverage

0.704138
0.398667
0.633789
0.447339
0.623499
0.443765
0.608555
0.448875
0.653611
0.428288
0.609327
0.472737

Consistency

0.495420
0.729092
0.545383
0.658632
0.5621549
0.663183
0.573555
0.615997
0.556644
0.660791
0.619796
0.596174

Coverage

0.541055
0.868896
0.5685073
0.800675
0.5682997
0.771000
0.584671
0.796098
0.568427
0.852099
0.599608
0.826768
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Path

Hta. Heterogeneous network —Innovative opportunity
H1b. Heterogeneous network — mitative opportunity

H1c. Homogeneous network — Innovative opportunity

H1d. Homogeneous network— Imitative opportunity

H2a. Heterogeneous network —Non-linear DM

H2b. Heterogeneous network —Linear DM

H2c. Homogeneous network — Non-linear DM

H2d. Homogeneous network—Linear DM

H3a. Non-inear DM Innovative opportunity

H3b. Non-linear DM~ Imitative opportunity

H3c. Linear DM Innovative opportunity

Had. Linear DM->Imitative opportunity

Hda. Heterogeneous network —Non-linear DM — Innovative
opportunity

Hb. Heterogeneous network —Linear DM Innovative
opportunity

Hac. Heterogeneous network —Non-linear DM — Imitative
opportunity

Had. Heterogeneous network — Linear DM—Imitative
opportunity

He. Homogeneous network —Non-linear DM — Innovative
opportunity

H4f. Homogeneous network —Linear DM Innovative
opportunity

Hag. Homogeneous network—Non-linear DM — Imitative
opportunity

Hah. Homogeneous network—Linear DM Imitative
opportunity

Result

Supported
Rejected
Rejected
Supported
Supported
Rejected
Rejected
Supported
Supported
Rejected
Rejected
Supported
Supported

Rejected
Rejected
Rejected
Rejected
Rejected
Rejected

Supported
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Project

Gender

Education

Company
establishment
period (year)

Business size
(number of
people)

Number of
startups

Category
Male

Female

High school and
below

College
Bachelor
Measter and

Ph.D.

1-3

35

1-60

51-100
101-300
301-500
More than 500
First venture

Second & above

Frequency

406

107

o7

136

187

231

116

11

160
98
78

389

123

Percentage

79.1%

20.9%

18.9%

26.4%

35.5%

18.2%

32.2%

45.1%

22.7%
12.7%

21.7%
31.3%
19.1%
15.2%
76.0%

24.0%

Project

Industry
category

Sales income
(ten thousand
yuan)

Research area

Category
Cars and parts

Communication
electronics,
computers, and
internet

New materials, new
energy, energy
saving, and
environmental
protection

Medical biological
products

Precision machinery

Chemical, textile,

manufacturing
Others

Below 100

101-500
501-1,000

1,001-5,000
More than 5,000
Jiangsu
Zhejiang
Shanghai

Anhui

Frequency

36

107

103

96

66

67

38

30

75
122

205
80
145
188
77

102

Percentage

6.8%

20.9%

20.1%

18.8%

12.9%

13.1%

7.4%

5.9%

14.7%
23.8%

40.0%
15.6%
28.3%
36.7%
15.1%

19.9%
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Variable Dimension

Entrepreneurial Heterogeneous
network network

Homogeneous network

Decision-making Non-linear DM

Linear DM

Entrepreneurial
opporturity

Innovative opportunities

Imitative opportunities

Items

Maintain close relationships with different types of industries
(main business) and actors with different nature

Maintain close relationships with actors engaged in different
research directions

Maintain close relationships with actors in different regions

Maintain close relationships with actors in different target
markets

Maintain close relationships with actors of different cuitures
and ways of thinking

Close relationship with similar industry (main business) and
actors with similar nature

Keep a close relationship with actors engaged in similar
research directions

Maintain close relationships with actors in similar areas
Maintain close relationships with actors in similar target
markets

Keep a close relationship with actors who are close o one’s
culture and way of thinking

When making career decisions, | mainly rely on my own
feelings.

Intuitive judgments are often correct when making large
purchases or investment decisions.

When making major decisions, special attention is paid to the
most direct physiological reactions suich as tingling and chils
in the bones.

The most important factor in changing your lfe (such as
changing jobs, getting married, or a major relocation) is that it
suits you.

When analysis and intiion are in conflict, give priority to
intuition.

Meainly relying on logic when making career decisions
Consider quantitative factors such as my age, budgetary
needs, or future income when deciding to buy or invest
When making important decisions, | pay close attention to
people that have sufficient professional knowledge to give me
the same advice.

The most important factor in making a lfe-change decision is
knowing that this change is based on cbjective, verifiable:
facts.

When analysis and intution are in conflict, prioritize analytical
reasoning.

Products and services belong to a brand new market

Provision of new products and services with new
technologies (patents) and processes

Products and services require a high initial R&D investment
Products and services are less competitive in existing markets
Products and services are minor improvements to existing
technologies or processes

Products and services are improvements in style, packaging,
senvice, and so on.

Adjustments and improvements to existing marketing
methods (such as prices, promotions, channels, etc.)
Products and services are more competitive in the existing
market

Factor
loading

0.853

0.745

0.823
0.779

0.702

0.832

0.712

0.865
0.826

0.716

0.754

0.788

0.677

0.879

0.863

0.883
0912

0.698

0.765

0814

0.855

0.802

0.767
0.675
0811

0.762

0817

0.677

0.853

0.876

0.901

0.867

0.788

0.805
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. Entrepreneurial experience

Industry category

1

2

3. Firm age
4. Firm size
5.
6
7
8
9
1

Heterogeneous network

. Homogeneous network
. Non-linear DM

. Linear DM

. Innovative opportunity
0. Imitative opportunity

Mean

1.36
3.03
4.56
378
3.83
3.67
421
4.06
3.29
3.86

sD

0.63
0.63
0.46
0.78
0.68
0.62
0.69
0.66
0.77
0.62

1
-0.112
0.187

0235

0.462
—0.230
-0.324"
0.163*
0.422™
0.313*

* and ** denote significance at the 5 and 1% levels, respectively.

—-0.302"
—0.231
0.293**
—0.142
0.453
0.244
0.309"
0.183

1
0511
0.451
0.269*
0.086
0.077**
0.178*
0.201

1
0.356*
0.220*
0.187
0.324
0.077
0.181"

1
0.245*
0.684™
0.230
0.496™
0.351*

1
0.342*
0.287*
0.362*
0.473"

0.263*
0.668"
0.320"

1
0.626™
0.653*

1
0.308"

10

1
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Dependent variable

Control variables Entrepreneurial experience
Industry category
Firm age
Firm size

Independent variables  Heterogeneous network

Homogeneous network
Non-linear DM

Linear DM

R-squared

F value

Sig. ()

* and ** denote significance at the 5 and 1% levels, respectively.

Innovative opportunity

Model 1

0.138
0.156*
-0.231
0.054*
0.613
0.423

0.467
8.66
0.003

Model 2

0.143"
0.004
—0.412"
0.134

0.566"
0.425
0.467
8.66
0.003

Imitative opportunity

Model 3

0.167
0.116*
0173
0.261*
0.398
0.508"

0.438
9.05
0.000

Model 4

0.088
0.066*
0201
0313

0.533
0.606™
0.546
7.47
0.000

Non-linear DM

Model 5

0.168"
0.083
-0.019
-0.056

0.478™
0375

0623
855
0.000

Linear DM

Model 6

0.220
0.101
—0.326"
-0.076
0.411
0.605"

0.385
.76
0.000
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Paths

EP + PA
EP + CE + EPY
EP + GA

ME + EPY

EP + ME

Industry

FT + BT
El+CT
BT+ CT
El+CT

FT +El

Region

GBA
GBA, Indonesia, Malaysia, and Vietnam
SEA

Philippines, Laos, Cambodia, Myanmar, Brunei,
and East Timor

GBA, Singapore, Malaysia, and Indonesia
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Industry

Financial Technology

Education

Biotechnology

Cultural Tourism IP

GBA

1. A good cultural background can to a large extent form the psychological
tone of entrepreneurs, and even in cross-border trade and study abroad,
values and psychological trends that are compatible with the local culture will
be implicitly formed.

There is a strong entrepreneurial cultural atmosphere and a good market
environment in education entrepreneurship. The Ministry of Education,
Development and Reform Commission and other government departments
also support education industry policies.

2. The double reduction policy issued by the General Office of the State
Council on July 24, 2021, is a major blow to online education.

1. GBA Bay Area is an important region for China’s biotechnology and
pharmaceutical industries, providing a good entrepreneurial ecological
environment for startups.

1. GBA has a good atmosphere of cultural tourism entrepreneurship and a
strong cultural heritage.

2. Cultural and tourism startups are organically combined with local
characteristics and folk customs to shape cultural and tourism IP.

Southeast Asia

1. New ventures in the financial technology industry are mainly
concentrated in economically developed regions with good industry
support policies such as Singapore and Malaysia.

1. Southeast Asia has a lack of educational resources and a poor
entrepreneurial environment, but the local market environment and the
demand for education is vast.

2. Online education is developing rapidly under the epidemic.

1. The Singapore government provides financial support for
biotechnology and pharmaceutical R&D, with an annual R&D investment
of $$1.5 billion and tax incentives.

2. The governments of a few Southeast Asian countries, such as
Singapore and Thailand, provide financial support and tax incentives for
the research and development of biotechnology medicines every year.

1. Southeast Asia has a long cultural history, and it is also a popular
destination for Chinese tourists traveling abroad. It has a good
entrepreneurial atmosphere.

2. Southeast Asian countries with developed tourism industries such as
Malaysia and Indonesia have introduced a number of policies to help the
development of cultural tourism.
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Variables

Gender
Age
Experience

PaxRe
PrexRe
R

AR

E

Significance codes:

M10 Mm11 mi2
-0.040 ~0.009 -0.041
-0.051 -0.059 -0.050
-0.004 -0.005 -0.003

0.052 0.052
0.410%%%
0.873%% 0.529%+% 0.870%+%
0.011
0.782 0.821 0.782
0.768 0.807 0.768

52.404%%% 66.985%F 43,007+

*p<0.05; **p<0.01; ***p<0.001.

0.447%%%
0.455+++

0.161%*

0.844

0.830
64.738%%*
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Variables

Gender
Age
Experience
En

Pre

Re

R

AR?

F

Significance codes:

M1

0.164
0.093
-0.023

0.029

0748

M2 M3
0.071 0078
0114 0016
0.000 -0.001
0.309%*

0861+
0.114 0.760
0.085 0731
2370 58.474%++

%0 <0.05; **p<0.01; ***p<0.001.

M4
0.119

0.027
-0.027

0014

0.364

M5

0021
0048

-0.004
0322+

0.106
0.092
2191

M6

0.032
-0.051
~0.006

0.866%+*
0.754

0.739
56.621%%%

Ve

w7

-0.027
-0.056
~0.007

0.888%++

0780

0.766
65.567++%

M8

-0.040
-0.051
~0.004

0.052

0.873%++

0.782

0.768
52.404%%%

M9

-0.009
-0.059
~0.005

0.410%++
0.520%%%
0.821
0.807
66.985%+%
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Variables Mean s 1

1.En 314 0.467

2.Pre 283 0.740 0.244*
3.Re 254 0.499 0315%
4.ve 1.31 0.327 0.322%%
5. Gender 035 0.481 0323+
6.Age 210 0.761 -0.155
7. Experience 124 0.430 -0.130

Significance codes: *p<0.05; **p<0.01; ***p<0.001.

0.868+*
0.866+*
0.085
0.060
0.000

3 4
0881+
0.147 0.116
0.051 -0.008
-0.003 -0.029

~0204
-0.107

0.395%*
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V) @

Regressor Gorden model PEG model
Pay ~0.0019" ~0.0060""
(~2.3088) (~3.9087)
Beta 0.0066"** 0.0144**
(3.8488) (4.0666)
Lnsize 0.0006 0.0018
(0.9514) (1.4990)
Lev 04714 0.0867""*
(89.6453) (9.6525)
Roa 15605 0.1888""
(71.3481) (7.0761)
BM 0.0033 0.0134*
(1.1890) (2:3123)
Turnover 00003 0.0005
(2.6852) (1.2521)
cep —0.0002 ~0.0005
(~0.1369) (~0.1857)
Soe 00016 ~0.0151""
(1.4620) (~7.1887)
Constant -0.0732"** 0.1119"*
(~5.1687) (4.2167)
Year yes yes
Industry yes yes
Observations 15,492 4,827
R-squared 0.7620 02001
Adj. R-squared 0.7614 02023

Al variables include: pay, executive compensation taking the 1 period lag; EC, refers to
the cost of equity calculated by Gorden model and PEG model; beta, the voltilty of the
stock market; Insize, company size~asset size; lev, financialleverage; BM, book to market
ratio; roa, total return on asses; tumover, company stock liquidity; CBD, whether the
company’s two positions are integrated.

/T statistics are based on a robust corporate clustering standard error.

and * represent significance at the |, 5, and 10%, levels, respectively.
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Regressor

pay

pay’soe

beta

Insize

turnover

CBD

Constant

Year

Indlustry
Obsenvations
R-squared
Adj. R-squared

Full sample

—0.0056"**
(-5.8888)
~0.1081"*
(-6.2414)
0.0076""
(6.2562)
0.0085"*
(8.8153)
00005
(0.7133)
04728
(40.0523)
1.5606"
(71.7548)
0.0031
(1.1120)
0.0008"*
(2.6539)
0.0001
(0.0999)
—0.0181
(~1.1094)
Yes
Yes
15,492
07638
07632

)

‘Gorden model

soe=1

0.0019
(1.6292)

0.0030
(1.1641)
-0.0018"
(~2.1090)
01817+
(28.2668)
17111
(52.5388)
0.0145*
(8.7604)
0.0003
(1.3230)
-00010
(-0.5547)
—0.0846"*
(~4.2470)
Yes
Yes
8,103
0.7856
0.7846

soe =0

—0.0054"
(-5.3344)

0.0006"*
(4.2345)
0.0026"
(2.2508)

0.1625""
(28.3497)
1.4420"
(60.7502)
~0.0044

(~1.0835)
0.0004"
(@5011)

0.0011
(0.8082)
-0.0533"
(-2.2787)
Yes
Yes
7,389
0.7525
07512

Full sample

—0.0079"*
(~4.3091)
—0.0734"
(-2.4177)
0.0041"
(1.9202)
0.0143
(4.0492)
00017
(1.4235)
0.0677
(9.7941)
0.1894"
(7.1045)
00130
(2.2551)
0.0005
(1.2373)
-00008
(~0.1280)
0.1421"*
(4.6000)
Yes
Yes
4827
02100
0.2031

@
PEG model

soe=1

—0.0002
(-0.1014)

00221
(4.6093)
0.0005
(0.3374)
00751
(8.0007)
02573
(7.0099)
0.0174*
(2.1334)
0.0008
(1.4481)
-00010
(-0.2289)
00376
(1.0665)
Yes
Yes
2,478
02274
02158

soe =0

—0.0114*
(-5.2315)

0.0020
(0.5890)
0.0043"
(2.0729)

0.0541
(5.0369)

0.1337**
(3.5670)

0.0123
(1.4419)
0.0001
(0.2452)
~0.0008

(-0.2688)

0.1476"
(3.6215)

Yes
Yes
2349
02119
0.1986

Al veriables include: pay, executive compensation taking the 1 period lag; EC, refers to the cost of equity calculated by Gorden model and PEG mode; bete, the volatiity of the stock
market; Insize, company size-asset size; lev, financial leverage; BM, book to market ratio; roa, total retum on assets; tumover, company stock liguidity; CBD, whether the company’s

two positions are integrated.

2T statistics are based on a robust corporate clustering standard error.

and * represent significance at the I, 5, and 10%, levels, respectively.
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Variables

Dependent variables
Gorden

PEG

oJ

caPMT

Independent variables
Pay

CEOpay
MPAY2

Moderator variables
Soe

Control variables
Con
Roa

Beta
Lev
Insize

BM
Turnover

CBD

Description

Equity costs, caloulated by Gorden model
Equity costs, caloulated by PEG model
Equity costs, caloulated by OJ model
Equity costs, caloulated by CAPM model

Executive compensation, nature logarithm of
the top three executives” total compensation
GEO's compensation, natural logarithm of
GEO's personal annual salary

Natural logarithm of the median executive
compensation in the same industry in the same

year

The final type of controller, one if a firn is
state-owned, zero otherwise

Ratio of executive shareholdings to total shares
Natural logarithm of corporate profitabilty,
measured as net profit with a lag of one period
to the average total assets

‘Stock market volatilty

Natural logarithm of the ratio of long-term debt
to total assets

Natural logarithm of total assets at the end of
the year.

Ratio of book value to market value

Ratio of the number of yearly shares traded to
total shares outstanding

Dummy variable: one if CEO and Chairman of
the board are the same person, zero otherwise.

Firm age
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Variables

Gorden
PEG
CAPM1
Y]

pay
CEOpay
beta
BM
turnover
Insize

N

22,484
6,833
19,577
6,985
22,454
21,595
19,577
22,039
22,504
22,505
22,505
22,503
22,505

Variables are as defined in Table 1.

Mean

0.0860
0.1186
0.1421
0.1414
14.1400
13.1100
1.1410
0.6294
5.2040
22,0700
0.4351
0.0545
0.2261

sD

0.0689
0.0550
05177
0.0591
0.7787
0.8575
0.2596
02415
3.8470
1.2640
0.1985
0.0425
0.4183

Min

0.0034
0.0269
0.0006
0.0291
12.1000
5.5540
0.4791
0.1301
0.4582
19.7400
0.0543
0.0018
0.0000

Median

0.0692
0.1085
0.1121
0.1324
14.1600
13.1400
1.1410
0.6328
4.1680
21.9000
0.4362
0.0444
0.0000

Max

0.3726
0.3306
1.6420
0.3649
16.1600
17.3100
1.9330
1.1130
19.3500
26.0500
08512
0.2125
1.0000
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Industry code

@®DHDVOZZIFAECTIONTMOORAQ D>

Total

Industry name

Farming, forestry, animal husbandry and fishery
The mining industry

Food, textile, and leather manufacturing

Fumiture, papermaking, cultural, and educational petroleum chemistry
Metals, automobiles, railways, computers

Instrumentation and other manufacturing industries

Production and supply of electricity, heat, gas, and water

The construction industry

Wholesale and Retall

Transportation, warehousing and postal services

Accommodation and catering

Information transmission and software technology services

“The financial sector

The real estate industry

Leasing and business services

Scientific research and technical services

Management of water conservancy and environmental public facilties
Residents to provide services and repair other service industries
Education and its service industries.

Health and social work

Culture, sports, and entertainment

Composite indlustry

21 categories

PEG model
N Mean
102 0.1227
219 0.1304
514 0.1142
1,269 0.1151
2,414 0.1218
11 0.1271
203 0.1084
200 0.1471
377 0.1124
254 0.0906
34 0.0808
463 0.1037
210 0.1142
278 0.1612
99 0.1070
36 0.1415
88 0.1126
3 0.1044
3 0.0991
24 0.0703
92 0.1088
50 0.1163
7,043 0.1184

OJ model

N Mean
102 0.1468
232 0.1474
520 0.1417
1,294 0.1388
2,467 0.1452
112 0.1524
210 0.1292
208 0.1672
387 0.1353
27 0.1079
35 0.1068
466 0.1279
215 0.1337
284 0.1802
101 0.1273
36 0.1683
20 0.1328
4 0.1011

3 0.1246
24 0.0973
92 0.1321
52 0.1332
7,200 0.1412

Gorden model

N

308
527
1,694
4,208
7,693
447
841
629
1,415
889
%
1,243
495
1215
276
141
229
39

44
259
390

22,979

Mean

0.0690
0.1129
0.0804
0.0876
0.0801
0.0806
0.0830
0.0963
0.0936
0.0883
0.0644
0.0824
0.1210
0.1059
0.0003
0.0862
0.0896
0.0855
0.0835
0.1426
0.0002
0.0849
0.0867
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Variable Property
rights
Panel A soe=0
Pay soe=1
Panel B soe=0
Gorden soe=

Variables are as defined in Table 1.

Number

12,416
10,038
12,420
10,064

and * represent significance at the I, 5 and 10%, levels, respectively.

Mean

14.1644
14.1090
0.0838
0.0886

Difference

0.0545

—0.0048

t-value

5.2999"*

—5.1854**
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1. Have you participated in any of the following entrepreneurship education activities?

QI: Fundamentals of entrepreneurship education course O Yes O No
Q2: Entrepreneurship simulation experiment O Yes ONo
Q3: Business and management course O Yes O No
Q4: Successful entrepreneur lecture on entrepreneurship OYes ONo
Q5: Innovation and entrepreneurship competition OYes ONo
Q6: College student innovation and entrepreneurship training plan O Yes ONo
Q7: Teacher research project O Yes ONo
Q8: Entering the maker space on campus OYes ONo
11 Indicate your level of agreement with the following statements, “1” meaning “strongly disagree” and “7” meaning
“strongly agree”

Items Options

Q9: Starting a business can accumulate capital and wealth 1234567
Q10: Starting a business can bring you a sense of accomplishment 1234567
Q11: Starting a business can elevate your social status 1234567
Q12: Starting a business can contribute more to society 1234567
Q13: T am creative 1234567
Q14: I have the ability to innovate 1234567
Q15: 1 trust my ability to deal with problems 1234567
Q16: I can always solve a problem if I try my best 1234567
Q17: 1 think I will start a business in the future 1234567
Q18: If I have the opportunity and freedom to make decisions, I will choose to start my own business 1234567
Q19: Regardless of practical difficulties, I would still choose to start my own business 1234567
Q20: I have a good chance of starting my own business in the next 5 years 1234567

I11. Sample Characteristics

21. Gender: O Male O Female

22. Type of colleges and universities: O Project 211 OGeneral University O Academy

23. Major: O Science major O Business major

O Other majors
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Hypothesis

Y

Hypothesis 1: City social images
have a positive impact on the
performance of new ventures.

Hypothesis 2: City cultural
images have a positive impact
on the performance of new

ventures.

Hypothesis 3: City economic
images have a positive impact
on the performance of new

ventures.

Hypothesis 4: City environmental
images have a positive impact on
the performance of new ventures.

Hypothesis 5: City communication
images have a positive impact on the
performance of new ventures
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Regressor

pay

beta

Insize

turnover
cBD

soe
Constant
Year

Industry
Observations

R-squared
Adj. R-squared

Full sample

~0.0058""
(-3.3018)
00951
(14.2192)
00186
(12.9170)
-0,0839"
(~4.6232)
~0.1978"
(~5.9766)
~0.0871
(~5.9981)
0.0043"*
(9.0080)
~0.0026
(-1.0732)
~0.0014
(~0.6365)
05757
(17.9466)
Yes
Yes
15,495
09701
09700

)
CAPM model

soe=1

~0.0059"**
(-2.6538)
0.1274
(18.5601)
0.0206""*
(11.2655)
-0.0842**
(-3.5387)
~02328""
(~4.9468)
~0.0403"*
(~4.4756)
0.0054***
(7.4656)
—0.0081"
(—1.7881)

—0.6745"
(~14.9123)
Yes
Yes
8,103
09738
09737

soe =0

~0.0065"
(-2.5798)
00629
(6.5753)
00162
(6.7874)
~0.0869""
(-3.1678)
-0.1797"
(-3.9862)
~0.0308""
(-3.6170)
00033
(6.1646)
~0.0004
(-0.1375)

06668
(12.9584)
Yes
Yes
7392
09645
09643

Full sample

—0.0040""
(-2.4728)
00118
(3.0631)
0.0020
(1.4772)
0.0583
(7.8600)
01695
(6.7627)
0.0069
(1.1053)
0.0003
(0.8291)
~0.0003
(~0.0098)
—0.0162
(~7.1825)
0.1049"
@.7177)
Yes
Yes
4,924
0.1763
0.1693

@
0J model

soe

0.0019
(0.9182)
00191
(3.5025)
00015
(0.8928)
0.0634"*
(6:3081)
0.1995""
(4.6715)
0.0059
(0.6642)
0.0004
(0.7366)
~0.0025
(-0.5296)

00319
(0.8461)
Yes
Yes
2,546
0.1833
0.1709

soe =0

—0.0094***
(-3.9163)
00014
(0.2687)
0.0030
(1.3055)
0.0517
(4.4996)
0.1468"
(3.6071)
00108
(1.1624)
00001
(0.1203)
0.0002
(0.0547)

0.1800"*
(4.0873)
Yes
Yes
2378
0.1792
0.1655

Al variables include: pay, executive compensation taking the 1 period lag; EC, refers to the cost of equity calculated by Gorden model and PEG mode; bete, the volatiity of the stock
market; Insize, company size-asset size; lev, financial leverage; BM, book to market ratio; roa, total return on assets; tumover, company stock liguidity; CBD, whether the company’s

two positions are integrated.

Z/T statistics are based on a robust corporate clustering standard error.

and * represent significance at the I, 5, and 10%, levels, respectively.
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Regressor

CEOpay

beta

Insize

turnover
CBD

soe
Constant
Year
Industry
Observations

R-squared
Ad]. R-squared

(U]
Gorden model
Full sample soe=1
-0.0016" 0.0011
(~2.2459) (1.0951)
0,003 00026
(8.5945) (0.9789)
00007 ~0.0013
(0.9743) (~1.5290)
04707 0.1810"*
(38.9907) (27.7582)
1.6508" 1.7062"
(69.8653) (51.3918)
00029 00130
(1.0408) (3.3075)
0.0004* 0.0003
(2.6981) (1.2641)
—-0.0001 —0.0006
(~0.0056) (-0.3073)
00017
(1.5700)
~0.0796" —00772*
(~5.6084) (-3.9131)
Yes Yes
Yes Yes
14,834 7,640
07606 07840
0.7599 07829

soe=0

—0.0039"
(~4.4696)
0.0096"

(4.1463)
0.0021*
(1.8164)
0.1619"
(27.5802)
1.4382+
(49.9301)
—0.0037
(-0.8993)
0.0004***
(2.6026)
0.0009
(0.6453)

—0.0642"**
(~2.7279)
Yes
Yes
7,194
0.7613
07499

Full sample

—0.0046"*
(-3.4116)
00152

(4.1898)
0.0009
0.7528)
00652
(9.2135)
01901
(7.0101)
0.0146"
(2.4978)
0.0004
(1.1117)
~0.0000
(-0.0179)
~0.014
(~6.9650)
00955
(3.6735)
Yes
Yes
4,624
0210
0203

@
PEG model

soe

0.0008
(0.4576)
0.0241*
(4.8406)
—0.0006
(~0.3757)
00725
(7.5888)
02638
(7.0249)
0.0200"
(2.4508)
00008
(1.0983)
-0.0010
(-0.2212)

00472
(1.3669)
Yes
Yes
2,322
0236
0223

soe =0

—0.0096"**
(~4.8646)
0.0030
(0.5765)
0.0035*
(1.7196)
00522
(4.7889)
01328
85129
0.0140
(1.6212)
0.0002
(0.3267)
-0.0003
(-0.1017)

0.1186"*
(2.9749)
Yes
Yes
2,302
0211
0.197

Allvariables incluce: CEOpay, CEO's compensation; EC, refers to the cost of equity calculated by Gorden model and PEG model; bee, the volatilty of the stock market; Insize, company
size-asset size; lev, financial leverage; BM, book to market ratio; roa, totel retur on assets; tumover, company stock liquidity; CBD, whether the company’s two positions are integrated.
/T statistics are based on a robust corporate clustering standrd error:

and * represent significance at the I, 5, and 10%, levels, respectively.
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Regressor

pay

con

beta

Insize

turnover

CBD

Constant

Year

Industry
Observations
R-squared
Adj. R-squared

Full sample

-0.0018"
(~2.2780)
~0.0172"
(~3.5225)
0.0085"*
(3.6936)
00008
(0.8468)
01700
(38.4905)
1.6576"
(68.7708)
00087
(1.2975)
0.0004
(2:8980)
0.0011
(0.8826)
00011
(0.9805)
—0.0771***
(-5.2332)
Yes
Yes
14,729
0.7593
0.7586

V)
Gorden model

soe=1

0.0021*
(1.7487)
~0.1586""
(-2.9015)
0.0033
(1.1936)
-0.0019"
(~2.1655)
0.1832**
(27.8764)
1.7191
(49.8400)
0.0142*
(8.5809)
00002
(1.1685)
~0.0006
(-03117)

-0.0787**
(~3.9330)
Yes
Yes
7,565
07812
0.7800

soe=0

—0.0052"*
(-5.1259)
—0.0118"
(~2.3691)
0.0091°"*
(4.0298)
00025
@2.1077)
0.1614"*
(27.9184)
1.4304"
(49.6778)
~0.0089
(~0.9380)
00005
(2.7125)
0.0022
(1.4217)

-0.0616"
(~2.1790)
Yes
Yes
7,164
07532
07518

Full sample

—0.0059**
(~3.7496)
0.0245
(2.2599)
0.0144™
(3.9589)
0.0022"
(1.7156)
00680
(9.7529)
0.1894*
(6.9768)
00115*
(1.9413)
0.0005
(1.1520)
-0.0022
(~0.8465)
~0.013¢
(~6.3965)
0.0002"**
(3.3889)
Yes

Yes
4,812
0.2090
0.2017

@
PEG model

soe=1

0.0000
(0.0227)
0.0408
(0.7898)
00225
(4.4290)
0.0008
(0.4908)
00741
(7.5786)
02550
(6.6320)
0.0163"
(1.9361)
0.0008
(1.4590)
~0.0016
(~0.3620)

~0.0021
(~0.0558)
Yes
Yes
2319
02238
02105

soe =0

-0.0116"*
(~5.1904)
00285
(2.5387)
0.0032
(0.6442)
00048
(2.2862)
00580
(5.6395)
0.1392"**
@.7277)
00100
(1.1621)
0.0001
(0.1065)
~0.0085
(~1.0868)

0.1207**
(2.9857)
Yes
Yes
2,203
02159
02019

Al variables include: pay, executive compensation taking the 1 period leg; EC, refers to the cost of equity calculated by Gorden model and PEG model; bete, the volatilty of the stock
market; Insize, company size-asset size; lev, financial leverage; BM, book to market ratio; roa, total retun on assets; tumover, company stock fiquidity; CBD, whether the company’s

two positions are integrated.

2T statistics are based on a robust corporate clustering standard error.

and * represent significance at the I, 5, and 10%, levels, respectively.
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Regressor

MPAY2

pay

beta

Insize

lev

turnover
cBD

soe
Constant
Year
Industry
Observations

R-squared
Ad. R-squared

First stage
™)

0.5462"**
(22.6430)

0.1181
(6:3621)
02704
(43.5693)
~0.1015"*
(~2.9925)
25845
(18.6543)
-0.3392""
(~10.6874)
~0.0152""
(~8.4831)
0.0522""*
(4.1942)
0.0147
(1.3839)
0.1970
(0.6041)
Yes
Yes
15,492
0.4658
0.4644

Gorden model
Second stage

@

~0.0096""
(~3.6600)
00074
(6.5183)
00020
(3.4001)
04705
(83.3999)
16811
(146.0873)
0.0001
(0.0602)
00002
(2.0049)
0.0003
0:3919)
00017
(2.6650)
~0.0160
(~0.8061)
Yes
Yes
15,492
07578
07572

First stage
@®

0.5621***
(12.6704)

0.0705"
(1.8012)
02491
(21.7435)
0.0280
(0.4140)
2.4491"
9.6367)
-0.2389""
(-3.9675)
~0.0169""
(~4.3443)
0.0748"*
(3.3202)
—0.0285
(~1.4123)
0.3993
(0.6555)
Yes
Yes
4827
0.4686
0.4640

PEG model

Second stage

@

~0.0177
(-2.7762)
00150
(4.7222)
0.0049"
(2.5604)
0.0867"*
(12.2016)
02181
(8.3953)
0.0006"
(1.8310)
0.0003
(0.8199)
0.0004
(0.2847)
~0.0155""
(-9.4388)
0.1876""
(3.6379)
Yes
Yes
4827
0.1917
0.1848

Al variables inclucie: MPAY2, an instrumental variable of executive compensation; pay, executive compensation taking the 1 period lag; EC, refers to the cost of equity calculated by
Gorden model and PEG model; beta, the volatiity of the stock market; Insize, company size-asset size; lev, financial leverage; BM, book to market ratio; roa, total retur on assets;
tumover, company stock liquidity; CBD, whether the company's two positions are integrated.
/T statistics are based on a robust comporate clustering standerd error:

and * represent significance at the I, 5, and 10%, levels, respectively.
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Item
Factor1 Factor2

z11 0.114 0.107
712 0.265 0.168
713 0.107 0.079
721 0173 0.185
722 0.225 0115
223 0.156 0.181
231 0.195 0.163
732 0216 0.192
733 0.119 0.026
734 0.148 0.026
z41 0.154 0.108
742 0.240 0.275
743 0212 0.149
M1 0.681 0.366
M2 0.736 0.275
M3 0.766 0.193
M4 0.827 0.245
M5 0.798 0.247
M6 0.800 0176
Y1 0.412 0.706
Y2 0.270 0.823
Y3 0.206 0.808
Y4 0.222 0.823
Y5 0.190 0.860
CovID1 0.057 0.214
covip2 0.011 0.032
coviD3 0.117 0.065
coviD4 0.136 0.095
COVIDS 0.103 0.105
Factor is M Y

corresponding to

Factor loading coefficient

Factor3

0.081
0.063
0.028

0.097
0.017
0.043
0.116
0.133
0.085
0.028
0113
0.090
0.086

Factor4

0.201
0.208
0.232

0.141
0.202
0.143
0.702
0.714
0.784
0.738
0.133
0.194
0.299

0.240
0.181
-0.001
0.077
0.246
0.229
0.184
0.089
0138
0.068
0.016
0.082
0.039
0.105
0112
0.002
z3

Factor5

0.062
0.082
0.061
-0.012
0.047
0.057
0.087
0.001
z

Factor6

0.133
0.174
0.144

0.788
0.732
0.794
0.200
0174
0072
0116
0.099
0.160
0072

0172
0.184
0112
0124
0121
0122
0.100
0115
0.105
0153
0157
0.096
0.035
-0012
0019
0.047
2

Factor7

0.202
0.088
0.110

0.003
0.056
0.143
0174
0.059
0.148
0.220
0.785
0711
0.760

0.152
0.100

Common degree
(common factor
variance)

0.788
0.697
0.775

0.733
0677
0.752
0.652

0.755.

Meanings of
the item

Questions related
1o green
entrepreneurial
self-efficacy
Questions related
10 optimism

Questions related
1o ecological
values

Questions related
to social
responsibilty
sense

Questions related
to green
entrepreneurial
motivation

Questions related
to green
entrepreneurial
intentions

Questions related
10 COVID-19
perception

Bold values in table 3 means the maximum value of each row. To be more specifi, it means the item of each row is the most likely to belong to which Factor, which has been

described in Measure Model Analysis part.
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KMO Value 0.93

Approximate chi-square 8040.806
Bartlett Ball test df 406
value of p <0.001
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Variable

Green entrepreneurial self-
efficacy

Optimism

Green entrepreneurial
personalty traits: Ecological
values

Green entrepreneurial
personality traits: Social
responsibilty sense

Green entrepreneurial
motivation

COVID-19 perception
Green entrepreneurial
intentions

Cronbach «

0.908

0.888

0.930

0.901

0.938

0.953
0.924

No. of Items
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Did you know about innovation and entrepreneurship training before starting a
business?

A. Do not know B. Know allitle C. Know very well
How much do you know about the local entrepreneurship policy?
A. Do not know B. Know alittle C. Know very well

Do you know the local regional competitive advantages during

entrepreneurship?

A. Do not know B. Know alitlle C. Know very well

The self-efficacy of new entrepreneurs

A. You can leam without B, You can leam without  C. You can learn by being
being taught. a built-in assistant. taught
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Your gender: Male/Female
z Your age: no more than 20/21-25/more than 26
3 Your current educational background: (during or completec) college for professionl
training/(during or completed) Bachelor Degree Study/(during or completec) Master
Degree Study (Non-MBA)/(during or completec) MBA Study/{during or completed)
Doctoral Degree Study
—
Ibelieve that if | do it with my heart, | can contribute to the environment.
2 I can find a way to help solve environmental problems.
Solving environmental problems s a contribution that each of us can make.
_
When the situation is uncertain, | always expect good results.
I think people in the majority of our society are good.

Most of the time, | am min spirited.

Iam willng to give out part of the income if | am sure that the money can be used
toprevent and control environmental pollution.

2 Environmental protection takes precedence over economic growth, even if it may
slow down economic growth or increase unemployment rate.
3 I think the current ecological and environmental problems are serious (greenhouse

effect, destruction of biodiversity, water polution, etc.).
—
College students should not only follow the social ethics, but also lead them.
Being shirtless, wearing slippers, and smoking in public places will bring negative
influence to the city and public environment.
3 When important group activities conflict with my personal ones, | tend to participate
in group activites actively.

4 After amajor disaster, | tend to donate money or useful ﬁs.

I would like to start a green enterprise in order to solve employment problems.
I would like to start a green enterprise in order to be recognized by the society.

I would lie to start a green enterprise in order to make  profit.

I would like to start a green enterprise in order to help stimulate the national
economy.

5 I would like to start a green enterprise in order to make a contribution to social
development.

1would like to start a green enterprise in order to contribute to the development of

the eco\ﬁncal environment.

NS

1 Iam very interested in green entrepreneurship.
2 Ihave seriously considered things about green entrepreneurship.
3 Iwill try my best to start my own green enterprise.

4 Iam preparing for green entrepreneurship in the future.

5

| firmly believe that | will establish a ﬁreen enterprise in the future.

GOVID-19 has affected my confidence in my (greer) entrepreneurship.
COVID-19 has affected my career (ncluding studies, work, etc.).
During COVID-19, 1 feel nervous, anxious or restiess.

During COVID-19,  tend to worry too much.

During COVID-19, | tend to be more irritable in some ways.

S ARSI
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z1
72
73

74

M

Y
COVID

df

AVE
CR
RMSEA

CFI
NNFI
L
IFI
TPB

Referring To

Green entrepreneurial self-efficacy
Optimism

Green entrepreneurial personality traits:
Ecological values

Green entrepreneurial personality traits:
Social responsibilty sense

Green entrepreneurial motivation
Green entrepreneurial intentions
COVID-19 (Corona Virus Disease 2019)
perception

Degree of Freedom

Average Variance Extracted

Gapabilty Ratio

Root Mean Square Eror of
Approximation

Comparative Fit Index

Non-Normed Fit Index

Tucker Lewis Index

Incremental Fit Index

Theory of Planned Behavior
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Unstandardized
regression
coefficient

0.091
0.009
0.201
0.195
0238
-0.160
0.425
0314
0511
0.246
0.280
0.262
0.288
0.236
0171

Standard Error

CR-Value

1.443
0.149
4.820
3114
2,655
-1.783
4.803
3414
7.835
3.945
3.997

5.198
7.104
2678

Standardized
regression
coefficient
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Relationship

Family factor - > Employment and entrepreneurship intention
Attitude - > Employment and entrepreneurship intention

Local attraction -> Attitude

Local attraction -> Employment and entrepreneurship intention
Family factor -> Subjective norms

Local attraction -> Subjective norms

Subjective norms -> Employment and entrepreneurship
Intention

Family factor -> Attitude

Path coefficients
(male)

0.594
0.454
0.086
0.357
0.404
0.723
-0.157

0.036

t-value
(male)

7.293

6.293

1.618

5.110

5.669
15.886
2.409

0.578

p-value
(male)

0.000
0.000
0.106
0.000
0.000
0.000
0.016

0.563

Path coefficients
(female)

0.443
0.410
0.1568
0.415
0.421
0.625
-0.110

0.054

t-value
(female)

7.651
5.786
3.442
9.061
6.600
14.896
1.805

0.866

p-value
(female)

0.000
0.000
0.001
0.000
0.000
0.000
0.071

0.387
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TABLE 4 | Analysis of heterotrait-monotrait.

Subjective norm
Local attraction
Family factors
Attitude
Employment and

entrepreneurship
intention

norm

0.674
0.663
0.665
0.754

Subjective Local Family
attraction factors

0.504
0.474 0.754
0.719 0.428

Attitude Employment and

0.473

entrepreneurship
intention
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Subjective Local

norm

Subjective norm 0.890
Local attraction 0.624
Family factor 0.617
Attitude 0.622

Employmentand  0.697
entrepreneurship
intention

attraction

0.913
0.476
0.450
0.669

Family
factor

0.846
0.726
0.403

Attitude Employment and

0.890
0.447

Bold values mean average variation extract square root.

entrepreneurship
intention

0.903





OPS/images/fpsyg-12-726334/fpsyg-12-726334-g006.jpg
Numeric value

0.92

0.750 1

0.7451

0.740 1

0.735

0.7301

0.725

0.7201

0.715

0.710

F0.90

-0.88

- 0.86

r0.84

r0.82

- 0.80

r0.78

0.76

lue

meric vaj

Nu:





OPS/images/fpsyg-12-726334/fpsyg-12-726334-g005.jpg
Numeric value

421 = A 10.90
i R \
4.0 Ty //-\ \ 10.88
A T /
\ # \\
3.8+ \ / \ F0.863
\ [\ S
3.6 \ / \ LongS
\ / \\ Lol B
3.4 A / \ 5
\ \ F0.828
N/ X £
3.2- \. \\ E
\ / \ F0.80Z
. b \ 0.78
281 = Mean v .
~—=— Cronbach's alpha 10.76
2.6 T T T T T T
1 2 3 4 5 6

Variable





OPS/images/fpsyg-12-726334/fpsyg-12-726334-g004.jpg
90
80
70

Number of people

20

55

90

know a little  know very well

Category

unknow

unknow know alitlle  know very well

Category

Number of people
B owoEoA S
22522

=

unknow

Know u little  know very well

Category

2
2

Number of peaple
w

@ &
g 8

Category





OPS/images/fpsyg-12-728182/fpsyg-12-728182-g013.jpg
‘Whether graphics of motion can express motion

80%—
70%—
60%—
50%—
40%

30%—
20%—
10%-

I I [ |
Notatall  Still ok Can Yes but Yes and
not clear  definitely

(1)Awareness of emotion expressed by exercise

‘Whether dynamic graphics can express emotion
more strongly and clearly than static ones
80%—

70%—
60%—
50%—
40%—
30%—
20%—
10%—

I I I I I

Not at all Still ok Can Yes but Yes and
not clear definitely

(2)Awareness of the emotional advantages of dynamic expression

Whether different modes of motion can convey
completely different emotional characteristics

80%
70%
60%
50%
40% —
30% —
20%
10% —

I | [ | I

Not at all Still ok Can Yes but Yes and
not clear definitely

(3)Awareness of the dynamic expression of differentiated emotions
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(1)Sensitivity to motion observation (2)Consciousness of motion observation (3)Preference for exercise observation
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Effect Estimate SE 95% Cl Lower 95% CI Upper

Indirect Effect (Emotional Complexity — Cognitive Flexibility — Synergetic Use of Causation and Effectuation) 2.734 0.449 1812 3.681
Direct Effect (Emotional Complexity — Synergetic Use of Causation and Effectuation) 1.802 0.498 0.819 2.785

The effects are estimated by bootstrapping with 5,000 iterations.
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Intercept

Control variables
Gender

Age

Education

Firm age

Firm size

Prior experience
Performance
Independent variable
Emotional complexity
Mediator variable
Cognitive flexibility

R

Adjusted R?

F

Model 1

Model 2

Model 3

Model 4

Model 5

Cognitive flexibility

Cognitive flexibility

Synergetic use

Synergetic use

Synergetic use

Coeff

4.609

—0.295
—0.013
0.168
0.013
0.003
—0.060
0.120

SE

0.432

0.164
0.013
0.093
0.026
0.005
0.139
0.058

0.077
0.040
2.094

P

0.000

0.074
0.301
0.073
0.629
0.479
0.669
0.040

Coeff

2.292

—0.283
—0.010
0.085
0.015
0.000
0.069
0.143

0.465

SE

0.448

0.137
0.011
0.078
0.022
0.004
0.117
0.048

0.053

0.359

0.330
12.245

P

0.000

0.041
0.341
0.280
0.510
0.919
0.555
0.004

0.000

Coeff

25.227

—-3.216
—0.190
0.419
0.233
0.032
—0.694
1.334

SE

4.221

1.604
0.126
0.907
0.259
0.044
1.359
0.565

0.082
0.045
2.243

P

0.000

—2.004
—-1.516
0.462
0.900
0.720
—0.511
2.362

Coeff

2.625

—3.092
—0.160
—0.389

0.250

—0.003

0.563
1.559

4.536

SE

4.373

1.342
0.105
0.764
0.216
0.037
1.146
0.473

0.518

0.362

0.332
12.389

P

0.549

0.022
0.129
0.611
0.249
0.930
0.624
0.001

0.000

Coeff

—10.845

—1.431
—0.100
—0.887
0.164
—0.001
0.155
0.719

1.802

5.878

SE

3.757

1.088
0.084
0.614
0.174
0.030
0.919
0.388

0.498

0.592

0.593
0.571

28.117

P

0.004

0.190
0.238
0.150
0.345
0.974
0.866
0.066

0.000

0.000

N = 184. Since the regression results do not depend on the industry dummy variables, we reported the model without the industry variables for simplicity. Unstandardized
regression coefficients are reported.
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Mean SD 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

1 Emotional 4.99 1.06 (0.874)

complexity
2 Cognitive flexibility 5.01 0.93 0.625" (0.833)
3 Causation 5.05 1.06 0.506™  0.668™ (0.910)
4 Affordable loss 5.24 1.21 0.402** 0.379* 0.420"™ (0.744)
5 Flexibility 4.92 1.09 0.388** 0.560" 0.626™ 0.442** (0.774)
6 Experimentation 4.39 1.27 0.329** 0.461* 0.574™ 0.173* 0.443* (0.714)
7 Precommitments 5.01 1.12 0.334** 0.463* 0.497** 0.330"™ 0.550"* 0.411** (0.682)
8 Aggr. effectuation 4.85 0.87 0.487** 0.636™ 0.730" 0.604™ 0.834** 0.757** 0.734* (0.837)
9 Causation x Aggr. 25.14 8.89 0.540** 0.704* 0.927** 0.538" 0.782** 0.715 0.647* 0.921™ 1.000

effectuation
10 Gender 0.57 0.50 0.029 -0.080 —-0.094 0.140* —-0.080 0.201** —0.037 0.089 0.111 1.000
11 Age 27.84 7.53 0.039 -0.007 -0.057 0.186* 0.009 0.197** —0.001 0.032 0.063 0.494* 1.000
12 Education 2.66 0.71 0.112 0.142*  0.094 0.034 0.012 0.062 0.027 0.048 0.037 —-0.054 —0.034 1.000
13 Prior experience 0.48 0.50 0.099 0.084 0.066 0.066 0.036 0.032 0.100 0.071 0.073 0.065 0.086 —0.099 1.000
14 Firm age 2.47 3.35 0.008 0.031 0.026 0.122 0.063 —0.023 0.031 0.055 0.034 0.369* 0.629** —0.131 0.147*  1.000
15 Firm size 15.85 18.19 0.077 0.045 0.062 0.131 -0.014 -0.013 -0.040 0.015 0.033 0.406™  0.556™ —0.074 0.096 0.579 1.000
16 Performance 4.27 1.26 -0.026 0.142 0.137 0.164*  0.189*  0.024 0.179*  0.1471* 0.1568* 0.143 0.297** 0.000 -0.082 0.266™ 0.295* 1.000

**Correlation is significant at the 0.01 level (2-tailed). *Correlation is significant at the 0.05 level (2-tailed). Reliability of the measure in parentheses (Cronbach’s alpha). Aggr = aggregated.
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Non-standardization factor Standardization factor t Significance

B Standard error Beta

Constant 8.141 0.709 - 11.375 0.000
Entrepreneurial self-efficacy 0.418 0.032 0.468 12.573 0.000
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Information Options Number of Percentage
people (%)
Gender Male 98 52.1
Female 90 479
Age 18~21 years old 158 84.0
22~25 years old 25 13.3
>25 years old 5 2.7
Grade Freshman 29 15.4
Sophomore 44 234
Junior 70 37.2
Senior 45 239
Entrepreneurship Never exposed to it 33 17.6
education or Have had a few 88 46.8
training experiences
Often participate in 67 35.6
it
Network Never tried 117 62.2
entrepreneurship Have relevant 25 13.3
experience experience
Have other forms of 36 19.2
entrepreneurial
experience
Online 10 5.3

entrepreneurship in
progress
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Main Category Category

AA1 Curriculum integration mechanism A1 The resources and content of the innovation and entrepreneurship course are
incomplete
A2 The teaching method of the innovation and entrepreneurship course is unitary
A3 The practice of the innovation and entrepreneurship course s not rich
A4 The content of innovation and entrepreneurship courses has low relevance for
professional courses
AA2 Professional talent training mechanism A5 The training to entrepreneurial qualty in professional courses s not systematic.
A6 The training goal of professional education is relatively backward
A7 The solicification of  professional talent training mode is required
A8 The professional teaching management mode is not flexible enough
AA3 Resource support mechanism A9 There is a lack of online project resource platiorms
A10 There is insufficient policy and financial support
A1 There is a scarcity of entrepreneurial practice space and resources
A4 Teacher team construction mechanism A12 Teachers have limited experience in innovation and entrepreneurship
/A13 Few opportunities for teacher training and promotion
A14 Teachers' incentive policy is not clear
AAS School-enterprise cooperation mechanism A15 There is a limited level of school-enterprise cooperation
A16 There is imited resource sharing between schools and enterprises
A17 The school-enterprise feedback mechanism is not established
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Category

Initial Concept

Interview Data Direct Quotations from Participants

A1 The resources and content of the
innovation and entrepreneurship courses
are incomplete

A4 The content of the innovation and
entrepreneurship courses has limited
relevance for professional courses

A12 Teachers have less experience in
innovation and entrepreneurship

at Curriculum resources are also very scarce
and there is no independent and systematic
entrepreneurship curricuium group

a2 The content of the innovation and
entrepreneurship course is based on general
theory, and the structuring of the course is stillin
the exploratory stage

a3 The cases in the innovation and
entrepreneurship course cannot cover all majors

a4 The innovation and entrepreneurship
curriculum does not involve professional
development trends and the major is not placed
at the forefront

a5 The innovation and entrepreneurship course
lacks the cultivation of innovation and
entrepreneurship consciousness

13 The content of the innovation and
entrepreneurship course does not cover the
specific content of professional abilty training

a14 The content of professional courses does.
not involve the cultvation of entrepreneurial
abilty

236 Teachers of the entrepreneurship course
are not professionals

237 Most professional teachers do not have
direct, entrepreneurial experience or experience,
and lack direct understanding and experience of
entrepreneurship

238 There s a serious shortage of ‘dual
qualfied” teachers who can engage in
professional academic research and can
integrate knowledge into entrepreneurial
practice and research

There is only one compulsory course related to innovation and
entrepreneurship, and itis a theoretical course.

There are no elective courses related to entrepreneurial abilty.

Students have a very limited choice of entrepreneurship courses.

The innovation and entrepreneurship course is run by the student affairs
department, which does not belong to the college management.

In addition to the independent, extracurricular innovation and
entrepreneurship, this is mainly implemented through the *second
classroom’ scientiic and technological training, subject compettion and
entrepreneurship and entrepreneurship lectures, as well as the
entrepreneurship training, practical training and entrepreneurship
practice that a small number of students participated in.

“The course does not mention certain preferential policies for
entrepreneurship, provided by national or regional governments, and
there is no information on entrepreneurship financing.

The enterprise operation mode, organisational structure, human
resources and other aspects of the course are not included.
Entrepreneurship is a complex and interdisciplinary field of knowledge,
which involves not only entrepreneurial knowledge, but also teamwork
and psychological quality.

Most of the cases in the innovation and entrepreneurship course content
concern the introduction of achieverents, while the introduction of
processes is more limited.

To start a business immediately after graduating, itis vital to know a
great deal about enterprise operation, however, it is really difficult to
cover this in a course of 30h.

There is a considerable difference between the content leamed in class.
and the actual situation, and the practical content is also imited.

There is a considerable difference between the content leamned in class
and the actual situation. There is too little practical content. Innovation
and entrepreneurship courses are generaly large courses. The whole
year group is set up in a unified way. Corresponding adjustments,
according to the characteristics of different majors and different students
are not made, and it is not easy to attract students’ attention.

Each specialty has its own characteristics and the operation modes of
enterprises, with different directions in terms of experience are certainly
different.

In fact, the innovation and entrepreneurship course s stil a general
course, which is essentially a large course across the entire school, so it
does not specifically talk about the direction of professional development
and other issues, but this information must be understood in relation to
entrepreneurial project practice.

Digital media major is an emerging industry. With the rapid development
of technology, new directions in industry are constantly being refined. If
students wish to start a business, they still need to understand this
information.

Itis difficult to stimulate students’ entrepreneurial vitaity i there is no
practical link in the content of the innovation and entrepreneurship
course.

If students wish to start a business, they are likely to rely on their major.
If students wish to start a business, they are fikely to rely on their major.
At that time, f the innovation and entrepreneurship course can include
professional cutting-edge information and an introduction to the
industrial market, it will make the course more focused.

The innovation and entrepreneurship course is a compuilsory public
course, and aimost all the students of various majors have little interest
init.

In fact, many students stil believe that innovation and entrepreneurship
have nothing to do with their major, their future development direction
and career planning. They just come to class to complete credits.

In fact, not all majors and all students are suited to entrepreneurship, but
the cultivation of innovative thinking is needed by all majors in society
now. Many students do not recognise this idea.

At present, entrepreneurship and innovation education is stil a module
independent of professional education, which is also included in the
talent training programme, but is not integrated with professional
education.

When | was in school, the innovation and entrepreneurship class was
just a theory class.

| remembered that the practical element of the innovation and
entrepreneurship class had nothing to do with my major.

We put entrepreneurship education, discipline competition,
entrepreneurship and innovation lectures as well as entrepreneurship
practice in the category of ‘second classroom’, but the way in which
entrepreneurship education is taught in the first classroom is given less
consideration.

‘The professional courses of the digital media art design major focus on
the cultivation of innovation abilty, but entrepreneurial abilty is not
considered.

‘The cultivation of professional courses is universal, and not allstudents
wish to start a business.

The cultivation of professional courses is popuiar. Not all students wish
to start a business. The main purpose of professional courses is to lay a
good foundation of professional skills.

The main purpose of professional courses is tolay a good foundation of
professional skils. The teacher of the innovation and entrepreneurship
course s not a professional teacher. He/she may be able to guide your
creative project plan logically and structurally, but this is difficult to grasp
if there is a deviation in relation to your entrepreneurial direction.

‘The teacher of the innovation and entrepreneurship course is a
counselor, not a professional teacher.

There are also certain schools in which innovation and entrepreneurship
courses are taught by ideological and poltical teachers.

Sometimes certain entrepreneurship lectures involve part-time teachers
from enterprises.

Now there are many professional teachers who teach in colleges and
universities as soon as they graduate, and they have no practical
experience.

School management does not encourage teachers to focus on off-
campus projects o part-time jobs.

Most of the teachers have ot of transactional work within the school,
and they are not able to spend time in enterprise.

There are few teachers with professional ability and entrepreneurial
experience.

Teachers with entrepreneurial ability and experience spend most of their
energy in the company and are unlikely to spend extra time tutoring
students.
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Items label

Section 1
ESt
ES2
ES3
ES4
SE1
SE2
SE3
SE4

Section 2
1. Class:
2. Gender: M/F

Just being in computer science class makes me feel stressed and nervous.

Doing computer practical actvity takes all of my energy.

I start to feel stressed-out as soon as | begin my computer practical activity.

1 get depressed when | think about learning computer science.

'm certain | can understand the most difficult material presented n the readings for this course.
I'm confident | can understand the basic concepts taught in this course.

'm conficent | can understand the most complex material presented by the instructor in this course.
1 expect to do wel in this class.

Considering the difficulty of this course, | think | will do well in this class.

There are several people that | trust to help solve my problems.

There is no one that | feel comfortable to talking about intimate personal problems.

When | need suggestions on how to deal with a personal problem, | know someone | can tur to.
There is at least one person | know whose advice | really trust.

Learning computer science s interesting.

1 am curious about discoveries in computer science.

The computer science | leam is relevant to my lfe.

Learning computer science makes my life more meaningful.

1 enjoy learning computer science.

After the course, | have increased knowiedge of binary conversion.

After the course, | could apply knowledge to practical situation,

After the course, | have more confidence in dealing with binary conversion problems.

After the course, | could gain experience and competence of problem-solving,
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Variable

AM

Item

KLA
KL2
KL3
CE1
CE2
CE3
EN
El2
EI3
El4
AM1
AM2
AM3
AM4

Estimate

0.769
0.661
0.685
0.67
0.771
0.684
0.705
0.597
0.719
0.777
0.778
0.594
0.755
0.746

SE

0.083
0.077

0.113
0.105

0.072
0.09
0.082

0.074
0.07
0.07
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Variable Items Frequency Percentage (%)

Gender Male 240 65.4
Female 127 34.6
Household income Below 20k 12 3.3
(CNY/year)
20k=50k 24 6.5
50k-100k 65 17.7
100k-500k 180 49.0
500k-2,000k 82 221
Over 2,000k 5 1.4
Academic discipline Economic 251 68.4
management
Science and 86 23.2
engineering
Pedagogy 19 52
Pharmacy and 11 3.0
medicine
Level of education Sophomore 54 14.7
Junior 81 221
Undergraduate 182 49.6

Postgraduate 50 13.6
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AM

I will take initiative to solve problems in my work.

| am concerned about my job responsibility

| will update professional skill when working as an entrepreneur.

At work, | show great interest.

KL

| have participated in entrepreneurship and innovation skill training.

I think | know the policy information on entrepreneurship and innovation.
| have a lot of knowledge about management.

CE

When communicating with people from different cultural backgrounds, |
will change my position.

When communicating with people from different cultural backgrounds, |
will express my idea clearly.

When communicating with people from different cultural backgrounds, |
will provide feedback on the conversation.

El
| think | will start my business soon.
| have considered running my own business.

If given a chance to make a free decision, | will choose to start my own
business.

Consider the current situation and various restrictions (such as capital), |
will still choose to start my own business.
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Serial number Key words Frequency Centrality

1 entrepreneurship 27 0.49
2 innovation 14 0.23
3 organization 6 0.32
4 policy 6 0.08
5 technology 6 0.40
6 experience 5 0.07
7 entrepreneurship education 8 0.08
8 design 4 0.04
8 case study 4 0.54
10 business 4 0.15
11 self efficacy 4 0.24
12 strategy 4 0.17
13 performance 4 0.06
14 model 4 0.02
156 gender 4 0.21
16 creativity 3 0.10
17 firm 3 0.12
18 discourse 3 0.00
18 enterprise 3 0.04
20 higher education 3 0.15
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Psychological
cognition
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education
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identification

Quality of staff
Subject courses

Entrepreneurial
competition

Entrepreneurial
activity

Target collection

High entrepreneurial
intention

High entrepreneurial
opportunity identification

High quality of staff
High quality of subject
courses

High quality of
entrepreneurship
competition

High entrepreneurial activity

Fully affiliated

13.25

3.14

354
3.43

3.47

208

Anchor point
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Statistical indicator

Mean

Standard deviation
Minimum
Maximum

Antecedent variable Outcome variable
Psychological cognition Entrepreneurship education
Entrepreneurial Entrepreneurial The Subject Entrepreneurial Entrepreneurial
intention (%) opportunity quality courses competition activity (%)
identification of staff
11.48 302 8.42 336 336 19.33
2.90 0.20 023 014 022 665
5.00 254 3.04 343 3.00 9.30

17.70 3.48 3.98 3.75 3.98 38.7
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Variable
Entrepreneurial activity

Psychological cognition

Entrepreneurship eclucation

Data source

Questionnaires

Questionnaires
Questionnaires.
Questionnaires

Questionnaires

Questionnaires

Secondary indicators

Entrepreneurial intention
Entrepreneurial opportunity identification
Quality of staff

Subject courses

Entrepreneurial competition

Variable definition and description

Proportion of the number of people who engage in entrepreneurial activities
during school

Proportion of people planning to start a business after grauation

Thinking that the province's entrepreneurial opportunities are generally good
Thinking that teachers have diverse teaching methods, entrepreneurial
experience, and rich entrepreneurship education experience

Thinking that the types of courses are diverse, the content is closely
integrated with the professional knowledge, and the trends of the times.
Thinking that the competition types are diverse, the project and the
professional are highly integrated, and it is easier to land
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Enablers-individual level

Self-attitudes

o Personal initiative

e Entrepreneurial self-efficacy
e Proactivity

Capabilities

o Market knowledge

e Technology knowledge

e Innovativeness

o Career adaptability
Judgments

e Rewards (finance, achievement, and satisfaction)
o Risks (job, pay, and reputation)

e Probability of venture success
o Organizational identification
Personality attributes/traits

o Flexibility and drive

e Openness

e Conscientiousness,

o Extroversion

e Emotional stability

Enablers-organizational level

Developmental support and work design

e Management support

e Work discretion

e Managerial coaching

e Developmental advice and mentoring
e Job design and work context
Resource availability

e Financial resources (e.g., rewards)
e Technological systems

e Intrapreneurial workshops

o Related knowledge

e Innovation capability

Managerial style

e Managerial framing

o Transformational leadership

e Managerial receptiveness
Innovative culture

o Autonomy

o Tolerance for failure

e Encouraging risk-taking

e Extension of individual network

Facilitating mechanisms

Establishing information and communication technologies (ICT)
infrastructures

ICT-based systems help support:

e Novel ways of working (time- and location-independent work)
o Flexible and decentralized working system

e Ideas development

e Monitoring intrapreneurial process

e Implementing new business ideas

Forming organization-employee relationship (OER)
OER reflects on:

o Trust

e Control mutuality

e Commitment

e Satisfaction

Creating employee—employee relationship (EER)

o Civil relationship

e Inspiring relationship

e Integrating relationship

e Synergizing relationship

o Knowledge sharing among employees
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Intrapreneurship vs. innovation

Definition

e Intrapreneurship as employee initiative from below
in the organization to undertake innovations

e Innovation is at the center of the nomological
network that encompasses the construct of
intrapreneurship

Process (employees and their behaviors)

e Intrapreneurial employees and intrapreneurial
projects are important drivers of innovation within
companies

e Intrapreneurial behavior manifests itself in
innovativeness, creativeness, etc.

Outcomes

e Intrapreneurship as a tool to foster innovation and
opportunity exploitation within a firm

o Intrapreneurial efforts lead to innovative results:
organizational renewal, creation of new businesses,
and product/process innovation

Intrapreneurship vs. entrepreneurship

Individual characteristics

o Self-efficacy

¢ Risk propensity

o Creation of value

e Innovative

Organizational deployment

e Focused approach which works on the premise
that entrepreneurship and management are
fundamentally different processes and that they
need to be separated structurally (e.g., new venture
division)

o Dispersed approach through which
entrepreneurial initiatives are developed as
embedded in the corporate context by the
employees who combine the entrepreneurial activity
with their usual job

Intrapreneurship vs. sustainability

Strategic perspective

e Intrapreneurship as a vital strategic resource that
guides a firm’s philosophy of competition, and leads
to sustainable firm performance

e Dynamic capability view: Both intrapreneurship
and sustainability are the internal organizational
generative capability (e.g., the capability for
operational renewal)

Behavioral perspective

e Forming an internal ecosystem that is conducive
for the workforce to behave intrapreneurially helps
foster innovative culture, which in turn leads to
long-term growth and sustainability of the firm

e The elements of proactiveness, risk taking and
autonomy in intrapreneurship provides a leverage
for sustainable business innovation

e Intrapreneurship as a mechanism to generate
profitable results for firms and valuable solutions for
the firm, which lead to sustainable future
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1. We introduced the experiment
to those who participated in the
test.

2. We consulted whether people
participating in the test are
willing to participate in the
experiment.

3. We informed the people who
participated in the test about the
instructions for the experiment.

1. Testees puton
experimental
equipment.

2. Testees entered
the 5min baseline

collection session.

1. The first group of testees

were tested one by one in

the A scene, and then in the

B scene. We conducted data =g
collection by using

experimental equipment.

About 4 minutes of
interviews and
subjective
questionnaires were
conducted for each
testee.

2. The second group of
testees were tested one by
one in the B scene, and then
in the A scene. We
conducted data collection
by using experimental
equipment.

About 4 minutes of
interviews and
subjective
questionnaires were
conducted for each
testee.

We conducted some
comprehensive
analysis and reached
some conclusions.
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Antecedent variable

Entrepreneurial intention
Entrepreneurial opportunity identification
Quality of staff

Subject courses.

Entrepreneurial competition
Consistency

Raw coverage

Unique coverage

Solution coverage

Solution consistency

Attached Table 1. Robustness test for increasing the frequency threshold.

Antecedent variable

Entrepreneurial intentions

Entrepreneurial opporturity identifications. [ ]
The quality of staff [ J
L[]

Subject courses

Entrepreneurial competitions

Consistency 0.896
Raw coverage 0.228
Unique coverage 0.184

Solution coverage
Solution consistency

M2

OR®® ®

0.860
0.105
0.073

High entrepreneurial activity (the threshold = 1)

High entrepreneurial activity

M2 M3a
® ([ J
® ®
® ®

® ®
o ®

0.860 0916
0.105 0.112
0.073 0.070

0.880
0.461

M3b

®e PO
ee e O =

L]
0815 0815
0.129 0.129
0.067 0.090

High entrepreneurial activity (the threshold = 2)





OPS/images/fpsyg-12-724440/fpsyg-12-724440-g002.gif
Chi-squares X2= 804 565, df= 340, Xit= 236, GFI=0.810,
RMR=0088, CFI=0.941, TU= 0935 = 041,
RFI=0.892,NFI= 0903 RMSEA= 0080 and SRMR= 0048,






OPS/images/fpsyg-12-724440/fpsyg-12-724440-g001.gif





OPS/images/fpsyg-12-724440/crossmark.jpg
©

2

i

|





OPS/images/fpsyg-12-725749/fpsyg-12-725749-g003.jpg
A
1200

1100
1000
900

‘Speciesispecies
g
Total number of printed/100 million

0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Years
I Spcicsspecies
Average nueber of prnts per issuei 10,000
Total number of prints 100 millon

B —o— Tutal murmber of printe shects/100 million
60001 4 —a—Total number of printed sheets'Ten thousand] 40-000
5,500 —B—Total number of printsTen thousand 36000,
s [ [ 32000
4500 2

g 4000 28000
g 24000 3
2 3.500 2
2 3000 20000 £
g 2500 £
& e 16000 %
\ 12000 £
1500 H
H
1,000 a—a 8000 E
2

\u%\
(eI
3 e WS AT
Vol NIRRT e o ot
“‘“C««?";‘;&g\:\ S °‘”c“‘,\mr=“’{’ rste

Category





OPS/images/fpsyg-12-693576/math_9.gif
V.Y = Y, —

Y, At = 5)





OPS/images/fpsyg-12-725749/fpsyg-12-725749-g002.jpg
‘Species/species

B species/species

35,0007 [T New Published 60
~—#—Total number of prints/100 million
30,000 —®= Total number of printed sheets/100
g
25,000 2
a0 S
20,000 |
30 8
15,000 s
N 203
10,000 § T
5
i
5,000 L
N L 3
&I&&IQI\IN\I 0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Years
a0
B speiesspecis 5
ey |
A ot mumber of prined shest?Ten thousand &
5 00000 &
B a0 %
§ I
& 200,000 1,
100,000 =
4 s
B W2
5, AR
Pt ‘.«wwpwwmav@' eSS
i »:v .M;\« RS
G s o ‘,N\a S

Pt
Baktipe





OPS/images/fpsyg-12-693576/math_8.gif
PX X tiXes

Kk =

P
E[(X,_ . — EX, )]





OPS/images/fpsyg-12-725749/fpsyg-12-725749-g001.jpg
Art Desi,
D AP ’ [ Teachinggn






OPS/images/fpsyg-12-693576/math_7.gif





OPS/images/fpsyg-12-725749/crossmark.jpg
©

2

i

|





OPS/images/fpsyg-12-693576/math_6.gif
Wi=diWei+dWeat..
+ GpWep+ 8-+t +Outty + Otz + .+ Oyt g
(6)





OPS/images/fpsyg-12-733301/math_3.gif





OPS/images/fpsyg-12-693576/math_5.gif
w, = Ax, = (1 — B)%x,





OPS/images/fpsyg-12-733301/math_2.gif





OPS/images/fpsyg-12-693576/math_49.gif
(49)





OPS/images/fpsyg-12-733301/math_1.gif





OPS/images/fpsyg-12-693576/math_48.gif
(48)





OPS/images/fpsyg-12-733301/inline_2.gif
By





OPS/images/fpsyg-12-733301/inline_1.gif
Blo=(XT X+KI' XTY





OPS/images/fpsyg-12-733301/fpsyg-12-733301-t005.jpg
Research hypothesis

Gender significantly affects the entrepreneurship education performance of medical students.

‘The digital economy has a significant positive impact on the entrepreneurship education performance of medical students.
Entrepreneurship course has a significant positive impact on the entrepreneurship education performance of medical students.
Entrepreneurship faculty has a significant positive impact on the entrepreneurship education performance of mediical students.
Entrepreneurship competition has a significant positive impact on the entrepreneurship education performance of medical students.
Entrepreneurship practice has a significant positive impact on the entrepreneurship education performance of medical students.
Entrepreneurship policy has a significant positive impact on the entrepreneurship education performance of medical students.

Result

Accept
Accept
Accept
Accept
Accept
Accept
Accept
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Independent variable Non-standardized coefficients Standardization t P R2 F
factor

Coefficient Standard error  Coefficient

values values
Constants ~0.002 0,007 - —0.221 0825 0651 Faas669 = 6581.572,

.000

Gender -0.038" 0.004 —0.017* -8.864 0.000
Digital econormy 0.0008"" 0.0002 0,004 1.987 0,047
development index
Entrepreneurship course  0.092"* 0.001 0,002 70655 0.000
Entrepreneurship faculty  0.091* 0,001 0,091 61.624 0,000
Entrepreneurship 0.106* 0,001 0.106"* 79813 0.000
competition
Entrepreneurship 0.165"* 0,001 0165 119.396 0,000
practice
Entrepreneurship policy  0.256™ 0,002 0256 158.227 0.000

N =24677. "p < 0.05; "p < 0.01. Dependent variable: entrepreneurship education performance.
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Scale

Entrepreneurship
course

Entrepreneurship
faculty

Entrepreneurship
competition

Entrepreneurship
practice

Entrepreneurship policy

Entrepreneurship
education performance

N = 24677,

Title item

Diverse types of entrepreneurship
education course

The content of the entrepreneurship
course s closely integrated with your
own professional knowledge

The content of the entrepreneurship
course s closely aligned with the
cutting-edge trends of the times
Teachers teach a varity of styles

Teachers with entrepreneurial
experience

Teachers with extensive experience in
teaching entrepreneurship education
Variety of entrepreneurship
competition

Entrepreneurship competition
projects entered are more likely to be
landed

High degree of integration of
entrepreneurship competition projects
with the profession

Entrepreneurship practice with on
and off-campus mentors
Entrepreneurship practice is
supported by a dedicated start-up
fund

The school offers an integrated
entrepreneurship pracice service
There is an independent college
students pioneer park for
entrepreneurship practice

Dedicated off-campus practice base
for entrepreneurship practice

High degree of integration of practical
entrepreneurship projects with
professional studies

State tax relief for university students
starting their own businesses

Local governments simplify the
application process for university
student business regstration

The university provides a start-up
fund (interest-free loan) for starting a
business

Free training from the community to
guide your business

Enriching entrepreneurial knowledge

Cultivating innovation spirt
Improving entrepreneurial skills
Stimulating entrepreneurial intentions
Overall satisfaction

Minimum
value

Maximum
value

o oo o

Average value

3.334

3.254

3.438

3.482

3.335

3.483

3.433

3.279

3.337

3.674

3.506

3.445

3.455

3.390

3.430

3615

3.594

3.674

3.547

3720

3.733
3.733
3.732
3.630

Standard
deviation

1.000

1.036

0972

0.969

0.991

0.991

0.979

0975

0.985

0.948

0.971

0.962

1.009

1.001

0976

0.922

0.922

0.944

0.956

0.892

0.895
0.889
0.887
0.919
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Factor (latent
variable)

Entrepreneurship
course

Entrepreneurship
faculty

Entrepreneurship
competition

Entrepreneurship
practice

Entrepreneurship policy

Entrepreneurship
education performance

N = 24677.""p < 0.01.

Measurement items (Explicit
variable)

Diverse types of entrepreneurship
education course

The content of the entrepreneurship
course is closely integrated with your
own professional knowledge

The content of the entrepreneurship
course is closely aligned with the
cutting-edge trends of the times
Teachers teach a variety of styles

Teachers with entrepreneurial
experience

Teachers with extensive experience in
teaching entrepreneurship education
Variety of entrepreneurship
competition

Entrepreneurship competition
projects entered are more likely to be
landed

High degree of integration of
entrepreneurship competiion projects
with the profession

Entrepreneurship practice with on
and off-campus mentors
Entrepreneurship practice is
supported by a dedicated start-up
fund

The school offers an integrated
entrepreneurship practice service
There is an independent college
students pioneer park for
entrepreneurship practice

Dedicated off-campus practice base
for entrepreneurship practice

High degree of integration of practical
entrepreneurship projects with
professional studies

State tax refief for university students
starting their own businesses

Local governments simplify the
application process for university
student business registration

The university provides a start-up
fund (nterest-free loan) for starting a
business

Free training from the community to
guide your business

Enriching entrepreneurial knowledge

Cultivating innovation spirit
Improving entrepreneurial skills
Stimulating entrepreneurial intentions
Overall satisfaction

Standardized
factor
loading
values

0.831

0.849"*

0.884***

0.867

0.895"**

0.905***

0.893

0.885***

0.861***

0.848

0.865""

0.925***

0.884***

0.909"*

0.909"**

0.930

0.944"*

0.924*

0913

0.945

0.946**
0.947***
0944
0.869"**

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
0.000
0.000
0.000

Composite Average
reliability (CR) variance
extracted
(AVE)
0.891 0731
0919 0.791
0911 0774
0.958 0.793
0.961 0861
0970 0866
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Scale

Entrepreneurship
course

Entrepreneurship
faculty

Entrepreneurship
competition

Entrepreneurship
practice

Entrepreneurship policy

Entrepreneurship
education performance

N = 24677. ***p < 0.01.

Title item

Diverse types of entrepreneurship
education course

The content of the entrepreneurship
course is closely integrated with your
own professional knowledge

The content of the entrepreneurship
course s closely aligned with the
cutting-edge trends of the times
Teachers teach a variety of styles

Teachers with entrepreneurial
experience

Teachers with extensive experience in
teaching entrepreneurship education
Variety of entrepreneurship
competition

Entrepreneurship competition
projects entered are more likely to be
landed

High degree of integration of
entrepreneurship competition projects
with the profession

Entrepreneurship practice with on
and off-campus mentors
Entrepreneurship practice is
supported by a dedicated start-up
fund

The school offers an integrated
entrepreneurship practice service
There is an independent college
students pioneer park for
entrepreneurship practice

Dedicated off-campus practice base
for entrepreneurship practice

High degree of integration of practical
entrepreneurship projects with
professional studies

State tax relief for university students
starting their own businesses

Local governments simpliify the
application process for university
student business registration

The university provides a start-up
fund (interest-free loan) for starting a
business

Free training from the community to
guide your business

Enriching entrepreneurial knowledge

Cultivating innovation spirit
Improving entrepreneurial skills
Stimulating entrepreneurial intentions
Overall satisfaction

Cronbach’s KMO values Bartlett's
alpha value spherical test
0.888 0731 43600,678"
0918 0754 54033.388"
0910 0752 50644743
0958 0920 164087.734"
0.961 0.864 116717.870"*
0.969 0906 170266.543"

Factor load
value

0.873

0915

0.924

0912

0.930

0.937

0.923

0.932

0.907

0.877

0.895

0.934

0.908

0.923

0.918

0.946

0.965

0.946

0.938

0.952

0.963
0.958
0.965
0.900
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Unstandardized Standardized Collinearity

coefficient coefficient statistics
Model B Standard error Beta T Tolerance VIF
(Constant)  0.429 0.167 2.573
AM 0.487 0.043 0.476 11.240 0.698 1.432
KL 0.316 0.043 0.326 7408 0.646 1.548

CE 0.071 0.044 0.067 1.608 0.726 1.377
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Total

AM

1
0.5615™*
0.417*
0.672**
0.814**

KL

1
0.486™
0.604*
0.821**

CE

1
0.424*
0.717*

El

1
0.847**

Total

“5 < 0.05.
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KL

Inter-group
Intra-group
Total

In the KL dimension

Sum of
squares

7.613
287.303
294.916

Degree of
freedom

5
361
366

Mean
square

1.623
0.796

F

1.913

Significance

0.091
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Question number

a4

a6

o3

Question content and options (1 totally disagree;
2 disagree; 3 neutral; 4 agree; 5 totally agree)

There are many related actiities in schools as well as
in the workshops.

Teachers guide and encourage students to start a
business.

Schools provide supplementary entrepreneurial
resources and preferential policies for students.

You can be brave enough to respond to the challenges
and diffcultes in the process of entrepreneurship.

You believe you can cope with the diffculties
encountered in the entrepreneurial process and achieve
the goal.

Believe that there are peer partners to help you in the
pressure of entrepreneurship.

You usually seek prospective entrepreneurial
opportunities.
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Exploit the entrepreneurial
potential of overseas returnees
and stimulate entreprencurial
enthusiasm

Guidance from the analysis
of foreign students”
entreprencurial information

Pay attention to the improvement
of psychological flexibility and
cultivate students' entreprencurial
optimism

Encourage joint education at
home and abroad to improve the
pertinence of entreprencurial
guidance
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Scale type

Success motivation

Tolerance scale

Risk bias scale

Control disposition
scale

Self-confidence
scale

Design content

The scale is designed according to the self-oriented
achievement motivation scale [30] developed by Yu Anbang
et al. and Likert 5-point scale. The options are listed from
“disagree” to “totally agree,” and the corresponding score is
1-5 points in turn. The higher the score is, the stronger the
motivation for success is. The motivation for success is
determined by the individual

The relevant scales developed by S. Bunder are used. Six
typical questions are selected, and three of them are scored
in reverse. The Likert 5-point is still used, and the
corresponding scores from “disagree” to “totally agree” are
1-5 points in turn. The entrepreneurs interviewed pick up
one of the five options. The higher the score is, the lower
the tolerance of uncertainty of the entrepreneur is. The
lower the score is, the higher the tolerance of uncertainty of
the entrepreneur is

According to the “entrepreneur characteristics
questionnaire” (Torres-Coronas and Vidal-Blasco, 2016),
specific measurement indicators are used. The higher the
total score is, the more risks the entrepreneur likes to take
and the more obvious his/her risk bias is

Based on the Spectord’s scale, five positive questions are
designed. The Likert 5-point scale is used and the
corresponding scores from “disagree” to “totally agree” are
1-5 points in turn. The higher the total score is, the better
the entrepreneur controls their internal personality

Based on the self-confidence scale proposed by M.
Rosenberg, five positive tests are selected to evaluate the
quality of personal self-perception. The higher the score is,
the more confident entrepreneurs are in the entrepreneurial
process
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Entrepreneurial performance

Dimension

Development

Profitability

Options

It grows a lot in the process of
enterprise establishment
Compared with other
enterprises in the industry, it
develops very rapidly
Compared with other
enterprises in the industry,
personnel in the enterprise
increase by a large number
Compared with other
enterprises in the industry, the
personnel mobility of the
enterprise is low

The profit obtained is significant
The capital transfer is fast
Compared with other
enterprises in the industry, the
capital chain is more stable
Compared with other
enterprises in the industry, the
efficiency is improving faster
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Psychological
characteristics

Main content

Success motivation

Tolerance

Risk bias
Control tendency

Self-confidence

The individual is committed to his/her work and wants it to
achieve the best. Wu and Wu (2019) concluded that
employees will engage in their work if they think it is
valuable, which plays an intermediary role in the positive
impact of innovative behavior, showing that the cultivation
of innovative entrepreneurial talents should consider
whether the entrepreneurs think the job is valuable (Wu and
Wu, 2019)

For something uncertain, tolerate emergency and ambiguity
are taken in the process of consultation

It refers to the attitude toward the risks (Chen, 2019)

It refers to the degree to which one controls his/her destiny
(Felice et al., 2019)

Itis a sense of self-efficacy and reflects confidence of an
individual to complete an activity (Rogoza et al., 2018)
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Feature
classification

Content

Close
correlation

Specialization

Supply and
demand
connectivity
Market share
Market
penetration

Learning effect

Most enterprises in each geographical area focus on the
same industry or closely related industries

There are certain or several significant industrial
characteristics among enterprises within the same industry
The supply and demand of the whole cluster are linked to
realize local purchases, showing the advantage of the
cluster members

The whole cluster has a significant market share

In the process of development, some clusters advocate
interactive development between industrial clusters and
regional professional markets

A successful enterprise often provides other enterprises in
the industrial cluster with labor division and cooperation
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Hypothesis

Organizational encouragement in the work environment is significantly
related to employee innovation behavior

Superior support in the work environment is significantly correlated with
employee innovation behavior

Teamwork has a significant correlation with employee innovation
behavior

Adequate resources in the work environment have a significant
correlation with employee innovation behavior

Work stress is significantly correlated with employee innovation behavior
Employee innovation behavior positively affects corporate performance
The work environment has a significant correlation with corporate
performance

Work environment and employee innovation behavior promote
corporate performance

The work environment promotes the relationship between employee
innovation behavior and corporate performance

Result

Invalid

Valid

Valid

Invalid

Valid
Valid
Invalid

Valid

Valid
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Variables Model 1 Model 2
Gender —-0.125 —0.029
Age —0.442 —0.045
Education background —-0.088 -0.072
Seniority —0.049 —-0.063
Type of enterprise -0.218 -0.032
Innovation behavior 0.419A
Teamwork 0.219A 0.194A
Superior support 0.226A 0.225*
Work stress 0.192A 0.135A

Work environment x innovation behavior

*Means significant at 95% confidence level, P < 0.05.

AMeans significant at 99% confidence level, P < 0.01.

Model 3

—0.497
—0.613
—0.711
—0.084
—0.056
0.124*
0.228A
0.145A
0.122*

Model 4

—0.044
—0.068
—0.071
—0.057
—0.036
0.136*
0.214A
0.135A
0.193*
0.032A
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1 Teamwork

2 Superior support

3 Work stress

4 Innovation behavior

5 Corporate performance
6 Type of enterprise

7 Seniority

8 Education background
9 Age

10 Sex

Mean

5.221
5.125
5.641
5.194
5.457
5.229
4.693
3.625
3.351
3.441

Standard deviation

1.022
1.125
1.043
0.912
1.074
1.328
1.029
1.662
4.292
0.996

*Means significant at 95% confidence level, P < 0.05.
AMeans significant at 99% confidence level, P < 0.01.

1

0.740
0.5682
—0.469

0.551*
0.458*

0.328
0.292
0.446
0.005
0.025

0.921
—0.405

0.652*
0.194*

—0.377
0.128
—0.023
0.035
0.058

—0.755

0.463*
0.198*

—0.276
0.328
—0.079
0.022
0.092

4 5

0.748

0.211A 0.806
—0.432 —-0.094

0.457 0.098
—0.049 -0.144

0.053 0.029

0.128 0.084

—0.922
0.618
—0.009
0.089
0.196

0.826
0.119*
0.237
0.154

1
0.228
0.056

0.328

10

1
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Factor Correlation coefficient P-value

Teamwork 0.29 0.003
Organizational incentives 0.07 0.242
Superior support 0.24 0.004
Adequate resources 0.15 0.636

Work stress —0.16 0.003
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KMO Bartlett’s sphericity test

metrics
Approximate Degree of Significance

Chi-Square  freedom probability

distribution
Teamwork 0.753 247.145 6 0.000
Organizational incentives  0.766 311.032 10 0.000
Superior support 0.812 626.126 12 0.000
Adequate resources 0.844 685.547 20 0.000
Work stress 0.769 241.194 7 0.000
Innovation of employees  0.922 1361.551 &7 0.000

Innovation performance  0.817 672.958 30 0.000
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Factor

Organizational
encourage

Leadership
support

Team
cooperation

Sufficient
resources

Working
pressure

Innovative
behavior

Number

1

a b~ W N

Item

The company encourages creative problem
solving

The company is engaged in creative work

The company has a sound mechanism to
encourage employees to innovate

The company organizes activities to
stimulate employees’ creativity

The leader is a good example in work

The leader formulates an appropriate goal
The lead measures members’ contributions
The leader supports the work of members

The leader has confidence in member
innovation

The team has open communication
channels

Employees exchange new ideas with each
other

The leader gives challenging work advice
through meetings

Members of the group help each other and
trust each other

Sufficient information

Sufficient funds
Sufficient equipment
Challenging work

The employer can solve problems in the
work by his own

The employer always finds new ways to
solve the problem

The employer finds ways to get the
resources needed to implement new ideas

A reasonable time schedule is designed
Having innovative behavior
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Number

B1

B2

B3

B4

B5
B6

B7

B8

Question

Employees will look for opportunities to improve the
efficiency and performance of the company or
department

Employees will pay attention to infrequent problems at
work

Employees will put forward ideas or solutions to
problems in the company

Employees propose corresponding advantages and
disadvantages of the company’s new plan

Employees will risk supporting new solutions
Employees will find ways to correct the shortcomings of
the new plan

Employees will use new solutions in their work to
improve work efficiency

Employees persuade others to understand the
importance of new solutions
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Number

Al
A2
A3
Ad
A5
AB
A7
A8

Question

High net yield

High return on investment

The company’s total sales are growing fast
Rapid growth in net income

Many new businesses are developed
Increase in the number of new businesses
Increase in net income from new business
The company’s market share increases
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Path coefficients and Std. estimations Bootstrapping 5,000 samples with a 95% confidence P-Value
hypotheses interval

Bias-correlated Percentile Lower
percentile and Upper
Lower and Upper

H5a

Standardized direct effects

EE- EI 0.185™ 0.089, 0.324 0.053, 0.305 0.001
Standardized indirect effects

EE— ESE- EI 0.107** 0.052, 0.167 0.052, 0.167 0.001
Standardized total effects 0.292** 0.161,0.425 0.148,0.413 0.001
H5b

Standardized direct effects

EM— EI 0.276" 0.169, 0.389 0.168, 0.389 0.001
Standardized indirect effects

EM— ESE— EI 0.035™ 0.01,0.084 0.001, 0.083 0.001
Standardized total effects 0.312* 0.206,0.415 0.208,0.416 0.001
H5c

Standardized direct effects

CR— El 0.116* —-0.015, 0.236 —0.011, 0.241 0.001
Standardized indirect effects.

CR— ESE— El 0.069** 0.025,0.124 0.021,0.120 0.001
Standardized total effects 0.185* 0.043,0.316 0.048,0.319 0.001

EE, Entrepreneurial eclucation; E}, Entrepreneurial intention; CR, Creativty; EM, Entrepreneurial mindset; ESE, Entrepreneurial self-efficacy; S.E, Standard error
Significant *'p < 0.001
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A Type of enterprise

Sole proprietorship Partnership Company system

B Enterprise Nature

Percentage (%)

High-tech Traditional
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Hypotheses Relationships Un-standardized estimates SE Critical ratio p-value Standardized estimates

H1 EE— EM 0.150 0.048 3.113 0.002 0477
H2 EE- El 0.191 0.052 3.671 0.001 0.185*
H3 EM— El 0.337 0.064 5.240 0.001 0.276™
H4 CR- El 0.112 0.049 2.300 0.001 0.116*
H6 ESE— El 0.256 0.045 5.665 0.021 0.302*

EE, Entrepreneurial education; EI, Entrepreneurial intention; CR, Creativity; EM, Entrepreneurial mindset; ESE, Entrepreneurial self-efficacy; S.E, Standard error.
Significant *p < 0.05, **p < 0.001.
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<1 - Junior college

32.15 8 1~3 » Undergraduate
=3~5 - master's degree
" 5~8

» PhD
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Cronbach’s o

BE 0.936
El 0.939
CR 0.922
EM 0.905
ESE 0918

EE, Entrepreneurial education; EI, Entrepreneurial intention; CR, Creativity; EM, Entrepreneurial mindset; ESE, Entrepreneurial self-efficacy.
Values with diagonals are the square root of the AVE.

AVE

0.709
0.718
0.665
0613
0.738

Values under diagonals are correlations (p < 0.001).

Composite reliability

0941
0.941
0.925
0.908
0.928

EE

0.842
0.310
0.121
0.175
0.218

El

0.847
0.293
0.399
0.427

CR EM
0.816
0.290 0.783
0.279 0.208

ESE

0.859
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Constructs

Cre:

Entrepreneurial intention

Entrepreneurial education

Entrepreneurial mindset

Items

CR1

CR2

CR3
CR4
CRS
CR6

Bl
El2
EI3
El4
EI5
El6

EE1

EE2

EE3

EE4

EES

EE6

EM1

EM2

EM3

EM4

EMS

EM6

Entrepreneurial self-efficacy

*Significant (o < 0.001).

ESE 1

ESE2

ESE3
ESE4

Measures

I often come up with creative solutions to problems.

1am good at providing a fresh approach to
problems.

1 often come up with new and practical ideas.
I often have new and innovative ideas.

1am good at generating creative iceas.

I often promote and champion ideas to others.

1 am ready to do anything to be an entrepreneur.
My professional goal is to become an entrepreneur.
1 will make every effort to start and run my own firm.
1am determined to create a firm in the future.

| have the firm intention to start a firm someday.

Ihave a strong intention to start a business
someday.

The entrepreneurial education model in the formal
setting promotes the creative ideas.

The learning model in the classroom provides the
required knowledge toward entrepreneurship.

‘The education in school drives skill and ability
related to entreprencurship.

The education activities incorporate
entrepreneurship matter and allow opportunities to
students to begin a business.

I think that entrepreneurship occasion could be
enlarge through education activties.

I believe that entrepreneurial education in school
drives vocational students to be entrepreneurs.

1 have thought from both sides (opportunities or
challenges) reactions incorporating with the
entrepreneurial activities.

I have seen time allocation for entrepreneurial
matters.

1 have deliberated the financial chances to be
engaged in the entrepreneurial activities.

I have evaluated for both opportunities and
challenges linked with entrepreneurial activties.

I have decided toward ideas for business
opportunity in the entrepreneurial activities.

I have disserted whether it is beneficial for me to be
engaged in the entrepreneurial activities.

1am convinced that | can successfully discover new
business opportunities.

1am convinced that | can successfully create new
produts.

I'am convinced that | can think creatively.

I'am convinced that | can successfully
commercialize ideas.

std. g

0.866

0817

0.844
0.784
0.795
0.784

0.803
0877
0.863
0.839
0.874
0.826

0909

0.839

0.855

03802

0.841

0.800

0.725

0.822

0.806

0.752

0.829

0.757

0.860

0.881

0.775
0915

S.E

0.043

0.045
0.043
0.046
0.046

0.060
0.061
0.062
0.060
0.063

0.038
0.039

0.040

0.041

0.040

0.077
0.076
0.077
0.072

0.075

0.045

0.052
0.044

19.691

20.793
18.371
18.826
18.376

19.818
19.341
18.582
19.731
18.190

22.807
23.807

20.802

22.960

15.199
14.909
13.889
15.327

13.988

22.300

17.980
23.700
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Dependent variable: business performance

Model M1 Model M2

/] sig VIF /] sig VIF
Gender 1028
Age 1134
Education level 1.087
Whether the founder 1.355
Years 2079
Nature 1216

*0<0.001.
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Variables

Entrepreneurial team knowledge diversity

Knowledge sharing

Tear member creativity

Team creativity

ETKD1

ETKD2

ETKD3

Ks1

Ks2

KS3

Ks4

KS5

T™MC1

T™MC2

T™MC3

TMC4

TC1

TC2

TC3

TC4

TCS
TC6

Items

Your entrepreneurial team members vary widely in their
professional fields.

Your entrepreneurial team members have a variety of
different edlucational backgrounds and experiences.
Your entrepreneurial team members have skills and
abilties that complement each other.

I will always provide my manuals, methodologies, and
models for members of my team.

1 will share my work reports and official documents with
members of my team more frequently in the future.

1 will try to share my expertise from my education or
training with other team members in a more effective
way.

Iintend to share my experience or know-how from
work with other team members more frequently in the
future.

1 will always provide my know-where or know-whom at
the request of other team members.

This team member seeks new ideas and ways to solve
problems.

This team member identiies opportunities for new
ways of dealing with work.

This team member generates novel, but operable
work-related ideas.

This team member demonstrates originality in his/her
work.

Your team often comes up with new and practical
ideas to improve performance.

Your team suggests new ways to achieve goals or
objectives.

Your team develops adequate plans and schedules for
the implementation of new ideas.

Your team comes up with creative solutions to
problems.

Your team often has a fresh approach to problems.

Your team suggests new ways of performing work
tasks.

Measurement sources

Campion et al., 1993; Jehn
etal, 1999

Bock et al., 2005

Tierey and Farmer, 2011

George and Zhou, 2001
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Path Estimates se. Lower and upper

95% Cl limits
Test of direct relationships.
Top-down direct path (2-1)

Entreprencurial team knowledge diversity  knowledge sharing 0757 0.477 0.410, 1.108)

Entrepreneurial team knowledge diversity — team member creativity 0.146 0.203 [-0.252, 0.544)

Entrepreneurial team knowledge diversity - team creativity 0.188 0.109 (~0.026, 0.402)
Direct path (1-1)

Knowledge sharing — team member creativity 0683 0.147 0.395, 0.971]
Bottom-up direct path (1-2)

Team member creativity > team creativity 0.307* 0.123 0.066, 0.547)

Knowledge sharing - team creativity 0503 0.147 0.215,0.791)
Test of indirect relationships
Indirect paths model

Entrepreneurial team knowledge diversity — knowledge sharing - team creativity 0381" 0.477 0.034,0.727)
Indirect paths model

Entrepreneurial team knowledge diversity — team member creativity - team creativity 0,045 0074 [~0.100, 0.190]
Complete indirect paths model (2-1-1-2)

Entrepreneurial team knowledge diversity — knowledge sharing — team member creativity - team creativity 0.159" 0.051 [0.059, 0.258]

For direct relationships (upper panel) and indirect relationships (ower pane), unstandardized estimates are reported. 1, level-1 varieble; 2, level-2 variable; Cl, confidence interval,
Significant direct and indiect effects using Monte Carlo conficence intervals.
'p < 0.05.
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Model 2 df  2ldf CFI TLI RMSEA

Fourfactor  109.645 82 1337 0972 0964  0.066
model
Three-factor 145242 85 1709 0939 0925  0.095
model
Two-factor 153620 87 1766 0933 0919  0.099
model
One-factor 156530 88 1779 0931 0917  0.100
model

N=79. En, entrepreneurial enthusiasm; Pre, entrepreneurial preparedness; Re,
Relational capital; and Vc, venture capitalists' wilingness to invest. In the three-factor
model, items of En and Pre were loaded on one factor. In the two-factor model, items of
En, Pre, and Vc were loaded on one factor.
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CFA model x? df CFI Tu RMSEA SRMR

One factor model 663.68 135 0.749 0.716 0.165 0.077
ETKD, KS, TMC, and TC were blended

Two factor model 507.28 134 0.823 0.797 0.131 0.101
ETKD, KS, and TMC were blended

Two factor model 607.63 134 0.776 0.743 0.148 0.073
KS, TMC, and TC were blended

Three factor model 298.62 132 0.921 0.908 0.088 0.065
ETKD and TC were blended

Three factor model 308.23 132 0919 0.906 0.089 0.055
ETKD and KS were blended

Three factor model 416.72 132 0.865 0.844 0.115 0.096
KS and TMC were blended

Three factor model 546.60 132 0.803 0.772 0.139 0.071
TMC and TC were blended

Four factor model 242.51 129 0.946 0.936 0.074 0.049

X2, chi-square value; df, degree of freedom; CFl, confirmatory fit indices; TLI, Tucker-Lewis index; RMSEA, root mean square error of approximation; SRMR, standardized root mean
square residual. ETKD, entrepreneurial team knowledge diversity; KS, knowledge sharing; TMC, team member creativity; TC, team creativity.
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Factor

Entrepreneurial enthusiasm (Chen et 2|
2009)

Entrepreneurial preparedness
(Chen et al., 2009)

Relational capital (Blonska et al, 2013)

Wilingness to invest (Ciuchta et
2018)

Key questions

The presenter(s) had energetic body
movements.

The presenter(s) showed animated
facial expression.

The presenter's face lit up when he/she
or he talked.

The presenter(s) talked with varied tone
and pitch.

The presentation content had
substance.

The presentation was thoughtful and
in-depth.

The presentation was coherent and
logical.

The presenter(s) articulated the
relationship between his b-plan and the
broader context.

‘The presenter(s) cited facts to support
his/her arguments.

| believe that entrepreneurs will
consider the best interests of investors.
Entrepreneurs can be counted on to
keep their promises.

‘The investor-entrepreneur relationship
can be defined as “mutualy beneficial.
Venture capitalists look forward to
working with entrepreneurs.

Would you personally invest in this
entrepreneur’s new venture?

Wouid you personally recommend to
other persons that they make an
investment in this venture?
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Construct (source)

Entrepreneurial team knowledge diversity
(Campion et al., 1993; Jehn et al., 1999)

Knowledge sharing
(Bock et al., 2005)

Team member creativity
(Tiemey and Farmer, 2011)

Team creativity
(George and Zhou, 2001)

Items

ETKD1
ETKD2
ETKD3
KS1
KS2
KS3
KS4
KS5
T™C1
T™C2
TMC3
T™MC4
TC1
TC2
TC3
TC4
TCS
TC6

Factor loading

0.868
0817
0.803
0.839
0817
0.789
0.780
0.622
0.955
0.943
0.936
0.872
0.888
0.883
0.855
0.837
0.721
0.631

SMC, square multiple correlation; CR, composite reliability; AVE, average variance extracted.

SMc

0.763
0.667
0.645
0.704
0.667
0.623
0.608
0.387
0.912
0.889
0.876
0.760
0.789
0.780
0.731
0.701
0.520
0.398

Cronbach’ alpha

0.762

0.808

0.945

0.890

CR

0.869

0.880

0.961

0.918

AVE

0.689

0.598

0.859

0.653
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Industry type

Life Services
Enterprise Service
Life Services
E-Commerce
Life Services
Sports Industry
Culture and Recreation
Healthcare
E-Commerce
Traditional Industry
E-Commerce
Education and Training
E-Commerce
Life Services
Traditional Industry
E-Commerce
E-Commerce
Traditional Industry
Tourism Industry
Life Services
Education and Training
Education and Training
Traitional Industry
Life Services
Healthcare
Life Services
Inteligent Manufacturing
E-Commerce
Inteligent Manufacturing
Education and Training
Big Data
Education and Training
Culture and Recreation
E-Commerce
Education and Training
Traditional Industry
Education and Training
Life Services
E-Commerce

Culture and Recreation

Select

NO
YES
YES
YES

YES
NO
YES
YES
YES
NO
YES
YES
YES
NO
YES
YES
YES
NO
YES
NO
YES
YES
NO
NO
YES
NO
YES
YES
NO
YES
YES
NO
NO
NO
NO
NO
NO
NO
NO

Number

Industry type

E-Commerce
E-Commerce

Artificial Intelligence
Life Services
Traditional Industry
Sports Industry
Culture and Recreation
Tourism Industry
Guture and Recreation
E-Commerce

Culture and Recreation
Life Services

Culture and Recreation
E-Commerce

Culture and Recreation
Healthcare

Artificial Intelligence
Education and Training
E-Commerce
Traditional Industry
Education and Training
Education and Training
Culture and Recreation
E-Commerce

Artificial Inteligence
E-Commerce
Inteligent Manufacturing
E-Commerce

Life Services

Artificial Inteligence
Traditional Industry
E-Commerce

Life Services

Inteligent Manufacturing
Life Services

Life Services
E-Commerce

Artificial Intelligence
Culture and Recreation

Score

53.8
44

57.8
448
50.4
442
56

438
416
556
364
56

424
458

478
448
668
462
49

418
50.4
56.6
488
454

366
426
394
45

522
a6
49

478
528
37.4
474
488
516

Select

YES
NO

NO
NO
NO

NO
NO

NO

NO
NO

NO

NO
NO
NO
NO

NO
NO

NO
NO
NO
NO
YES
NO
NO
NO
YES
NO
NO
NO
YES
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Variable M sD 1 2 3 4 5

Gender 1.60 0.49 1

Age 254 0.92 0.198* 1
Education level 254 0.94 0.072 -0.120 1
Knowledge sharing 5.19 1.20 0.216™ 0.121 -0.075 1

2.03 0.96
Team size 8.52 3.18 -0.071 1
Entrepreneurial team knowledge diversity 5.28 0.74 0.166* 0.213* 1
Team creativity 5.46 073 0.196* 0.209" 0577 1

Individual level N = 252 tearm level N = 42. Gender was dummy-coded (0 = female, 1= male). Age was categorically measured (1 = 20-30 years; 2 = 31-40 years; 3 = 41-50 years;
4 = 51-60 years; 5 = =61). Education level was categoricaly measured (1 = high school, 2 = college, 3 = bachelor degree, 4 = master degree, & = doctoral degres). Team tenure
was categorically measured (<1 year as 1, 1~4 years as 2, 4-7 years as 3, 7-10 years as 4, more than 10 years as ).

P < 0.05.

“p < 0.01.
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Entrepreneurial ability

Factors Industries Opportunity motivation Survival motivation Status cognition

Industries 1

Opportunity motivation —0.041 1

Survival motivation 0.067 0.492* 1

Status cognition 0.128 0.576* 0.465* 1

Entrepreneurial ability 0.117 0.347* 0.328* 0.238* 1

*, *% and ***, respectively, indicate P < 0.1, P < 0.05, and P < 0.01.
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Success Risk bias Tolerance Control Self- Development Profitability

motivation tendency confidence
Success 1 0.329* —0.715" 0.843* 0.732** 0.843** 0.822**
motivation
Risk bias 0.329* 1 —0.225 0.226 0.353** 0.211 0.258**
Tolerance —-0.715" —0.225 1 —0.755" —0.576 —0.841* —0.648**
Control 0.843** 0.226 —0.755" 1 0.701* 0.963** 0.886**
tendency
Self-confidence 0.732* 0.353** —0.576 0.701* 1 0.774* 0.741*
Development 0.843** 0.211 —0.841* 0.963** 0.774* 1 0.675
Profitability 0.822** 0.258 —0.648" 0.886** 0.741* 0.675** 1

*P < 0.05and P < 0.01.
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Teaching methods Traditional teaching method Case study method Scene simulation method

Traditional teaching method Person correlation 1 0.595 0.584
Case study method Person correlation 0.595 1 0.842
Scene simulation method Person correlation 0.584 0.842 1
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Research focuses KMO Approximate chi-square  Sig.

Network entrepreneurship teaching  0.833 252.466 0.000
Innovation of management system  0.853 148.964 0.000
Students’ entrepreneurial ability 0.865 867.647 0.000
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Research focuses Cronbach’s Alpha Number of items

Network entrepreneurship teaching 0.856 8
Innovation of management system 0.855
Students’ entrepreneurial ability 0.912 7
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Outcome variables R?

F sig.
Wish 0326 25.509 0.000
Self-efficacy

Toughness

Optimism

Psychological capital 0294 85.403 0.000

R2 represents the determination coefficient; the value of F is the F test resuit.
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Entrepreneurship-
related
projects

Enterprise industry

Business duration

Total number of
employees

Entrepreneurial experience

Entrepreneurial motivation

Other project elements

Specific components

Manufacturing

Finance and computer
software

Service industry
Education

Other

Less than a year

1-3 years

35 years

Over 5 years

Less than 10 personnel

10-50 personnel
50-100 personnel

1 Over 100 personnel
Once

Twice

More than twice
Improve fiving queality
Conform to social

development and improve
social status

Realize the ideal
Other
Social support

Self-efficacy, Optimism,
and Toughness

School and family
Team collaboration
Other

Proportional
distribution
(%)

39
36.4

208
323
76
148
425
365
72
26.5

425
288
22
60.5
238
16.7
26.8
285

35.8
8.9
16.2
445

212
10.6
75
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Dimensions
Self-eficacy
Toughness

Wish

Optimism
Psychological capital

KMO
Bartlett spherical test
Sig.

Reliability test

Cronbach’s Alpha coefficient
0.862
0.836
0.868
0.848
0.945
Validity test
0.956
4633.06
0.000
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Dimension
elements

sP

Items and content

SP1: Has the enterprise been continuously operating for
more than five years?

SP2: Can the enterprise cope with the existing crises?

GP1: What is the annual growth rate of sales and market
share?

GP2: What is the annual growth rate of profit?
GP3: What is the annual growth rate of staff members?
GP4: What is the annual growth rate of net assets?
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Elements

Self-sfficacy

Toughness

Wish

Optimism

Items and content

SE1: Do you think you have the foresight and can solve a problem independently?
SE 2: Do you think you can elaborate your work learly in the management mesting?

SES: Do you think you can accomplish work objectives and thereby contribute to the strategic development of enterprises?

SE 4: Do you think you have enough diplomatic skills?

SE 5: Do you think you can convey effective messages to your team?

T1: Do you think you can quickly adjust yourself in face of difficulties and continue to work enthusiastically?

T2: Do you think you are brave enough to face any hardship and setback encountered in the work?

T3: Do you think you can independently and liberally handle unfamiliar o new businesses?

T4: Do you think you have been tempered by previous practice with a fearless spirit for hardship and can bravely meet difficulties?
T5: Do you think you can cope with stress at work and handle multiple tasks concurrently?

W1: Do you think you can always find solutions to the challenges encountered at work?

W2: Do you think you can accomplish work objectives in the best state?

W3: Do you think you can always think of alternative solutions for work objectives?

W4: Do you think you have made some achievements in your work?

W: Do you think you are getting closer to your work objectives?

O1: Do you have the best expectations for nidentified events?

02: Do you think adversities are transient, and you can find solutions for adversities?

03: Do you think you can always look at the bright side of the work?

04: Do you think you are optimistic about the future of your work?

05: Do you think you are initiative in your current work?
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Responsibility

Ethical Responsibility

Legal Responsibility

Economic Responsibility

Carroll CSR Pyramid Model of Corporate Social Responsibility

Philanthropic Responsibility

Ethical
Responsibility

Legal
Responsibility

Economic
Responsibility

CSR Model of New Venture Corporate Social Responsibility
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The impact of entrepreneurial optimism on the business performance of new ventures:
Dear lacies and gentimen,

‘Thank you very much for your participation in the survey. The purpose of this questionnaire is to study the formation path of the busines performance of
new ventures and mainly explore the impact of entrepreneurs' optimism on the business performance of new ventures. Your opinions and answers are very
important to us. We promise that your answers wil be used for acadenic research only and will never be abused. You can choose the corresponding

«

answer according to your heart. Thank you again for your participation!
Gender:

Male ()
Female )
Age:
Under 30 (
31-~45()

Above 45 ()
Occupation
Toye of your enterprise:

State-owned enterprises
Private enterprises ()
Joint venture or wholly foreign owned (

Others
Number of the employees of your enterprise:

Less than 100
101~1,000
1,001-3,000

More than 3,000 (
Years of the establishment of your enterprise:

Less than 1year )
1-5years
5-10years

More than 10years
Developmental period of your enterprise:

(nital period) Al kinds of resources are still scarce, and sunvival is the preferred goal )
(Growth period) the scale of organization and production develops and begins to enter a period of rapid development (
(Mature period) the profit are relatively stable, and they begin to expand scale expansion and set more grand social goals

(Recession) the company has passed the peak period of development, showing
Your department is as:

Rand D (

Marketing (
Executive

Financial accounting ()

Production ()
Environmental uncertainty:

s of recession and facing transformation

There are uncertainties and challenges in the work (

Enterprises can actively introduce new technologies to cope with environmental uncertainty (|
Attitudes of the entrepreneurs toward innovative spirt (multiple choice):

Fund is often used to develop new projects 0

‘The importance is attached to the development of new and innovative products ()

Technological innovation based on research resuls is quickly accepted

Enterprise strategy emphasizes the capability R and D, technology leadership, and innovation of product or service
New ideas of alllevles are Encouraged

The enterprises have entered new markets

Risk-taking spirt of the entrepreneurs (muliple choice)

Willing to invest in new business opportunities

Prefer high risk and high return projects (

Tend to take bold and rapid actions to achieve goals

Have a positive attitude to increase the possibiity of obtaining potential opportunities (
Entrepreneurs’ optimism (multiple choices):

Have Good language mode
Have positive rational nature ()

Possess active thinking style
“The positive impact of the improvement of labor law on entrepreneurs’ management

Great )
Average
little

no )
Competitiveness of entrepreneurs

Take the lead and not just react to our opponent’s actions (
Play a leading role in the innovation of the industry )
Always show a competitive attitude, trying to beat competitors ()
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Inspection content

Entrepreneurs’ optimism is positively
correlated with corporate
performance

Language mode is positively related
to corporate performance.

The nature of rationity is positvely
correfated with corporate
performance

Thinking style is positively related to
corporate performance
Entrepreneurs’ optimism is positively
correlated with labor law

The language model is positively
related to labor law

The nature of rationity is positvely
correlated with labor law

The tinking mode is positively related
to labor law

There is a positive correlation
between labor law and the business
performance of new enterprises
Entrepreneurs’ optimism positively
affects corporate performance
through the intermedary role of labor
law

Language mode positively affects
corporate performance through the
intermediary role of labor law

The nature of rationaitty positively
affects corporate performance
through the intermediary role of labor
law

Thinking style positively affects
corporate performance through the
mediating role of labor law

Hypothetical result

Supported

Supported

Supported

Supported
Supported
Supported
Supported
Supported

Supported

Supported

Supported

Supported

Supported
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Type

Description of Interviewees

Student entrepreneurs Code  Gender Identity Discipline Entrepreneurship
projects
st Female  Undergraduate Language and computer Internet sales
s2 Male Undergraduate Finance Preparing for
business(music)
s3 Male Undergraduate Computer Computer science (virtual
reality)
s4 Male Postdoc Material Engineering New material (battery)
S6 Female Postdoc Material Engineering New material (battery)
s6 Female  doctoral student Economics Movie and TV animation
s7 Male alumni Mathematics Real estate
s8 Male Undergraduate Mathematics Preparing for business.
s9 Male Undergraduate Computer Computer science (virtual
reality)
S10 Male alumi Business Catering Services
St Male Undergraduate Business Finance
Event organizers or mentors  Code  Gender Identity Activity
P Male AU alumni/Entrepreneur/Guest Lecture Seminar
P2 Male AU student/organizer LA Hacks
P3 Male Incubator CEO Career Counseling
P4 Male AUalumni/Campus Project Coordinator / Entrepreneur Mentor / Entrepreneur  Consulting Activity
PS5 Female AU Undergraduate/organizer Club Event
P6 Female AU Undergraduate/organizer Club Event
P7 Female  organizer Entrepreneurship Bootcamp
P8 Female  Guest Lecture/Entrepreneur Entrepreneurship Mesting
on Campus
P9 Female  Guest Lecture/Executive Producer Entrepreneurship Mesting
on Campus
P10 Female  Guest Lecture/Counselor Entrepreneurship Mesting
on Campus
P11 Male Guest Lecture/Entrepreneur Entrepreneurship Meeting
on Campus
P12 Female  Guest Lecture/incubator CEO Entrepreneurship Mesting
on Campus
P13 Female  Guest Lecture/Entreprencur Entrepreneurship Mesting
on Campus
P14 Male Professor/organizer Pitch Competition
Entrepreneurs in Los Code  Gender Identity Entrepreneurial Area
Angeles area
Ef Male Serial Entrepreneur High Tech
E2 Male AU alumni/Engineer High Tech
3 Male Entreprencur/Mentor High Tech
E4 Male Entrepreneur Avtificial Intelligence
5 Male Business Consultant Business
6 Male Engineer Software
(24 Female  Entrepreneur Film and Television Industry
E8 Male Counselor Legal Business





OPS/images/fpsyg-12-732388/crossmark.jpg
©

2

i

|





OPS/images/fpsyg-12-713497/fpsyg-12-713497-t004.jpg
Interview questions

How were the group members formed into groups at that time, and what
kind of assistance do you think the teacher can offer to groups in class?

“The daily schedule among team members may be different, however,
when discussions are needed, how you deal with it, have you had any
special experiences o feslings in the process? (for example, it takes too
much time and is not effcient)

In the learming process, if the group members have different ideas or
opinions, how would you resolve the conflicts among yourselves? Will
you choose to actively communicate your ideas with team members or
choose to be submissive? And do you think these interactions will affect
the atiitude of team members in participating in this course?

In the team, do you have clear roles for each other? What do you think of
your role in the team?
Are there any special learning experiences in the process of studying with

students from different backgrounds and grades? How do you think this
team interaction process will help you in your future employment?

What are your opinions and suggestions on the cooperation of the team
members of this course?
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Construct Items. Factor loadings ~ Cronbach's « Construct Items. Factor loadings ~ Cronbach’s «

NFC1 0.752 0.874 cL 0.839 0.907
NFC2 0.808 CcL2 0.758
NFC3 0.747 Collaborative cL3 0820
Need for Cognition  NFc4 0.761 Learning cL4 0892
NFC5 0.792 CLs 0.823
NFC6 0.717 CL6 0.824
SE1 0.712 0.861 SAT1 0.752 0.934
SE2 0.841 SAT2 0.800
SE3 0.815 SAT3 0.754
Sel-Efficacy SE4 0.767 SAT4 0710
SES 0.722 SATS. 0.797
SE6 0.746 Satisfaction SATE 0805
SAT7 0.782
SAT8 0.825
SAT9 0.740
SAT10 0.795

SAT11 0.778
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Variable name

Course

Gender

Grade

College

Variable category

Entrepreneurial Management

Marketing Management

Knowledge Creation and RandD Management
Introduction to Computer and Internet Security
Reading Industry and Cultural Communication
Entrepreneurial Bidding Training Gamp

Male

Female

Freshman

Sophomore

Junior

Senior (and above)

Graduate school

College of Liberal Arts

College of Agricultural and Natural Resources
College of Management

Colege of Electrical Engineering and Gomputer Science

Other

85
38
13
20
13

75
96

12
12
49
a7
51

17
22
92
24
16

49.71

2222
7.60

17
7.60
147

4386
56.14

7.01
7.01
2865
27.49
29.82

9.94
12.87
53.80
14,04

935
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Course name

Entrepreneurship Management

Marketing Management

Knowledge Creation and RandD
Management

Introduction to Computer and Network
Security

Reading Industry and Cultural
Communication

Entrepreneurship Fundraising Training
Camp

Course objective

Students must work in groups of 5-6
people, start a company in the form of
practical entrepreneurship, and learn
related professional knowledge, such
as business models and operation
management through the process of
seling goods or services

The course cooperates with a public
library in holding a marketing activity to
promote reading. Students would
provide marketing plans in a group of
5-6 during the participation process

Students are required to complete an
essay in a group of three people at the
end of the term, and students must
learn statistics and research methods
during the implementation process

The course requires students to
complete a project related to
information security in the form of a
group at the end of the semester

The course requires students to actually
establish a publishing house to publish
abook at the end of the semester, in
order to understand the actual
operating conditions of the publishing
industry through the process of
participation

The course requires students to actually
put the business plan on the fundraising
platform to raise funds and acquire
relevant knowledge of plan writing,
senvice design, and financial
management in the process
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Questionnaire design Open quesitons
Survey Deep interview
Data analysis Data analysis
Predictors of learning Collaborative learning

satisfaction process





