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To improve the quality of entrepreneurship education, this study explored factors linked to teachers’ competencies in entrepreneurship education in China. A regression analysis based on 12,596 teachers’ questionnaires showed that the competencies of teachers in entrepreneurship education had three dimensions. The factors linked to teacher’s competencies were professional training, new modes of teaching, entrepreneurial practice, entrepreneurial culture, and policy guarantee. At the same time, the influence mechanism between teachers’ overall competency and factors is explored. For a higher quality of entrepreneurship education, it is necessary to adopt new modes of teaching, pay attention to teachers’ careers, and improve the evaluation and recruitment mechanism for teachers. Our findings provide novel insights by exploring factors linked to teachers’ competencies, extending understanding on improving the quality of entrepreneurship education, and enriching the entrepreneurship education literature by adding new empirical evidence from China.
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INTRODUCTION

Entrepreneurship education (EE) is growing worldwide (Kuratko, 2005; Siegel et al., 2007; Katz, 2008). EE in China has developed rapidly since 2015. In September 2018, the State Council of the People’s Republic of China issued opinions on promoting high-quality development of innovation and entrepreneurship and creating an upgraded version of mass entrepreneurship and innovation. Teachers of EE play a key role in improving the quality of personnel training and accelerating the development and upgrading of innovation and entrepreneurship (Seikkula-Leino et al., 2010; Teerijoki and Murdock, 2014; Ruskovaara and Pihkala, 2015; Ruskovaara et al., 2015). Teacher competencies largely determine EE outcomes (Martin et al., 2013).

Innovation and EE is the trend of “the times” (de la Fuente et al., 2018; Sánchez-García et al., 2018). EE aims to cultivate students’ entrepreneurial ability and thinking and to promote students’ successful entrepreneurship (Wu and Wu, 2017). 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. Entrepreneurship learning is conducive to improving students’ willingness to start a business and enterprise growth performance (Liu et al., 2019; Wu W. et al., 2020). The development of EE cannot be separated from the development of entrepreneurial teachers. EE requires teachers to teach students knowledge, skills, and mindset through various teaching methods (Yuan and Wu, 2020). Due to the particularity of EE, entrepreneurship teachers, compared to ordinary teachers, also need to emphasize entrepreneurship skills. That is, the competencies structure of entrepreneurship teachers includes attitude, knowledge, and entrepreneurship skills (Huang et al., 2017). However, the dearth of highly capable EE teachers is the main obstacle at colleges and universities (Dahl, 2019). This study provides novel insight into EE, serves as an initial benchmark in the field, and provides some useful implications for EE practicing managers and teachers.



LITERATURE REVIEW


Research on Competency Theory

Competency is a comprehensive concept that combines both generic and specific aspects (see Figure 1) and is extrapolated from performance and observable activity to implied attributes (Gonczi, 2013). Some studies believe that training teachers’ professional competency and teachers’ positive attitude toward classroom learning can improve teachers’ complete participation rate in classroom learning (Jhang, 2019). In Kuivila’s research, teacher competency included leadership and management competency, evidence-based practice competency, subject competency, ethical competency, pedagogical competency, collaboration competency, internationalization competency, and continuous professional development competency (Kuivila et al., 2020). Some scholars believe that the concept of mathematics teachers’ competency includes the subject characteristics and common aspects of mathematics teachers’ knowledge, skill, and belief (Blömeke et al., 2020). In this study, for entrepreneurial teachers, subject specificity refers to their entrepreneurial competency while the common aspects refer to their teaching competency. There are two definitions of competency in the existing literature: trait theory (Fleeson and Jayawickreme, 2015) and behavior theory (Ajzen, 1991).
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FIGURE 1. Competency model.


For instance, self-confidence, risk-taking behavior, internal locus of control, need for achievement (Vodã and Florea, 2019), and innovativeness, etc., are all aspects of trait theory. Hayat and Amer (2013) found that student perception can be explained using the innovativeness, proactiveness, and risk-taking attributes of a teacher in Finland and Pakistan. Hameed et al. (2016) found a strong need to revise the curriculum of higher education institutions in the UAE to develop self-confidence, locus of control, and risk-taking propensity among students. Winkler (2014) found that EE is a dynamic field of inquiry that considers the triadic reciprocal relationship of the personal, behavioral, and environmental factors of entrepreneurial learning. Hence, it also contains a lot of behavior-related competency elements, such as competency to identify and grasp opportunities, integrate resources, propose ideas, implement innovation, set up entrepreneurial teams, operate, and manage. Further, Wu et al. (2018) suggested that information and communication technology can be used to enhance the effectiveness of traditional teaching methods and competency training in EE. An increasing number of scholars are using competency theory to study universities and teachers, for example, using the teacher competency training system to improve competency for education for sustainable development (Weng et al., 2020) and developing a competency-based framework for teachers’ entrepreneurial behavior (Van Dam et al., 2010), teachers’ entrepreneurial competencies (Peltonen, 2015; Stettiner et al., 2015), the capacity building of teachers of innovation and EE in universities (Trauth et al., 2015), and research on teacher competency and instructional quality (Blömeke et al., 2020).



Research on the Structure of Teacher Competencies in EE

The European Union (EU) described the basic connotation of “entrepreneurial teacher” from the perspective of trait theory and summarized several characteristics (Redford, 2015), including the need to love their own career and need to have an optimistic and positive spirit. Shane believed that the two main competencies of entrepreneurs are exploring and developing opportunities (Eckhardt and Shane, 2003; Shane, 2009; Shane and Dolmans, 2015). Alvarez (Alvarez and Busenitz, 2007) argued that entrepreneurial capacity was the competency to reintegrate resources. Schelfhout et al. (2016) determined a behavior-oriented and education-oriented entrepreneurial competency measurement tool and proposed that the sub-capabilities of entrepreneurial competency can be further subdivided into 21 various behavioral indicators. The EU has summarized three aspects of entrepreneurial teachers based on their action characteristics: first, entrepreneurial teachers are good at listening and can find good ideas from conversations; second, they are proactive and good at selling their own ideas to others; and third, they cultivate students’ enthusiasm for creation, growth, and learning.

Therefore, teachers’ competencies in EE refer to the comprehensive qualities of attitude, knowledge, and skills needed in colleges and universities to successfully complete their related work.



Research on the Factors Linked to Teachers’ Competencies in EE

There is considerable literature on the impact of entrepreneurship on students. Fang and Chen (2019) explored the entrepreneurial intentions of science and engineering students in China. Pauceanu et al. (2019) explored what determinants influence students to start their own business in United Arab Emirates Universities. Yi (2017) explored the relationship between internship quality, entrepreneurial desirability, entrepreneurial feasibility, and entrepreneurial intention among graduating engineering students of research universities in China. Yin suggests building sustainable core competency through knowledge management (Yin et al., 2019).

The influencing factors for teachers’ competencies in EE mainly include two dimensions: internal and external factors. In recent years, scholars have called for the construction of specialized innovation and EE faculty through institutional innovation and other measures in Chinese universities (Fu, 2015; Shen, 2015; Huang et al., 2017). They put forward some strategies such as establishing EE discipline, offering professional degree education, setting up full-time teaching posts, establishing an incentive mechanism, breaking system flow barriers, and improving the entrepreneurial ecosystem.

Therefore, based on the empirical research of 12,596 teachers nationwide, our research questions were:


(1) What is the structure of teachers’ competencies in EE?

(2) What are the factors linked to teachers’ competencies?

(3) How can teachers’ competencies be improved?





METHODOLOGY


Participants and Procedure


Model

Based on the above literature and grounding theory (Bowen, 2005), this paper interviewed 30 Chinese EE teachers, such as Xiaozhou Xu (Ni and Xu, 2016), Zhanren Wang, and Weihui Mei, and identified five factors and 17 secondary indicators. The internal factors included professional training, new modes of teaching, and entrepreneurial practice. The external factors included entrepreneurial culture and policy guarantees.

Professional training included three secondary indicators, mainly related to the professional training of EE teachers. New modes of teaching included three secondary indicators, which mostly involve the innovation of entrepreneurial teachers’ teaching methods (Hsu, 2019; Kuo and Hsu, 2020; Wu L. et al., 2020). Entrepreneurial practice included three secondary indicators, mainly involving teachers’ own entrepreneurial practice experience. Entrepreneurial culture included three secondary indicators, which mainly relate to the role of teachers in EE. Policy guarantee included five secondary indicators, mainly related to the policy in the protection and incentive of EE teachers.



Data Collection

The questionnaire investigated teachers using a total of 29 items obtained from an extensive literature review on EE. We conducted a rolling survey from September 15, 2018 to January 18, 2019. Finally, 13,120 questionnaires were collected, among which 12,596 were valid questionnaires, accounting for 96.01% of the total. The questionnaires were distributed to 596 colleges and universities in 30 provinces of those, 524 questionnaires were invalid, due to a too short answering time and invalid school name, and these were eliminated (see Table 1). Specifically, there were 12 secondary indicators: entrepreneurial identity, entrepreneurial will, entrepreneurial spirit, pedagogy related knowledge, teachers’ professional knowledge of their own discipline, venture capital knowledge, entrepreneurial knowledge, teaching organization skills, entrepreneurial practice skills, opportunity identification skills, opportunity development skills, and management and operation skills (see Table 2).


TABLE 1. Basic information of sampling teachers (N = 12596).
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TABLE 2. structure of teachers’ competencies of entrepreneurship education.
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The questionnaire used a five-point Likert scale, 5 meaning “I couldn’t agree more” and 1 meaning “Highly disagree” to evaluate the competencies of teachers, we asked, “Based on your actual experience, evaluate the competencies scale of entrepreneurship education teachers” (see Table 2). To evaluate the factors linked to teachers’ competencies in EE, we asked, “Based on your actual experience, evaluate the scale of factors for teachers’ competencies improvement in entrepreneurship education” (see Table 3).


TABLE 3. Factors link to teachers’ competencies of entrepreneurship education.
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Population-Sample

The survey objects and requirements of the teacher’s questionnaire were leading cadres, administrative personnel, and professional teachers related to EE.

Specifically, it included the following categories:


(1) Teachers of various types of innovation and entrepreneurship courses.

(2) Mentors for students’ various entrepreneurship competitions, for students’ entrepreneurship projects such as pioneering parks and science and technology parks, and for students’ entrepreneurship scientific research projects, innovation experiments, and publishing papers.

(3) Entrepreneurship management personnel at all levels of the university, including university leaders, department leaders, and other entrepreneurship management personnel.

(4) Teaching management personnel, ideological and political workers (students’ engineering, youth league committee, counselors, etc.) of the school and secondary colleges, and personnel department and logistics management personnel (in Chinese universities, since ideological and political workers mostly hold concurrent educational positions, such as counselors, they were also included in our survey).

(5) Teachers engaged in EE and scientific research.





Scale Reliability and Validity Test

The teacher questionnaire used in this paper is based on domestic and foreign journal literature, comparing and analyzing existing questionnaires on EE, and integrating in-depth semi-structured interviews and analyses of many experienced EE teachers. After the first draft of the questionnaire was generated and distributed to several scholars in the field of EE to modify, the team tested the questionnaire on a total of 98 colleges and universities across the country, including a preliminary verification questionnaire item validity and reliability and whether it was enough to explain this topic in the theoretical model. Finally, the finished questionnaire was created and distributed online to 596 colleges and universities across China.

Reliability refers to the degree of consistency or reliability of the test results. Corrected Item Total Correlation (CITC) and Cronbach’s alpha were calculated to test the reliability of the scale in this research. A reliability test was conducted by calculating the CITC of each measurement item. If the value was less than 0.5 (Zijlmans et al., 2019), the index was deleted. Meanwhile, Cronbach’s alpha coefficient was calculated. Cronbach’s alpha is the most commonly used method for statistical reliability measurement. It is usually evaluated between 0 and 1. If the alpha coefficient is ≥0.7 (Zijlmans et al., 2019), the reliability of the indexes is acceptable. The CITC minimum value of entrepreneurial education teachers’ competency scale was 0.692, Cronbach’s alpha was 0.952, and the Cronbach’s alpha coefficient value after deleting all the observed variables in the table was smaller than the original scale’s alpha value, indicating that the scale had high reliability. Similarly, the reliability test was carried out on the factors linked to teachers’ competencies in EE. In the Professional Training dimension, the Cronbach’s alpha coefficient was 0.827, the CITC minimum value was 0.682, and Cronbach’s alpha coefficient value after deleting all the observed variables in the table was smaller than the original scale’s alpha value indicating that the scale also had high reliability. Similarly, the Cronbach’s alpha coefficient and the CITC minimum value were 0.853 and 0.707, respectively, in the new modes of teaching dimension; 0.805 and 0.627, respectively, in the entrepreneurial practice dimension; 0.882 and 0.767, respectively, in the entrepreneurial culture dimension; 0.906 and 0.724, respectively, in the policy support dimension. All the reliabilities of the indexes were acceptable.

Validity testing is used to verify whether the scale design is reasonable, which is done by exploratory factor analysis. KMO (Kaiser–Meyer–Olkin) and Bartlett tests were carried out on the scales of teachers’ competencies structure and influencing factors, and the results showed that KMO was greater than 0.7. The significance probabilities of Bartlett’s sphere test were all 0.000, indicating that the data were correlated, which was suitable for factor analysis.



Entrepreneurship Policy

Guided by the scope of this study, entrepreneurship policy was measured according to four criteria: (1) The state has reduced or exempted taxes on businesses founded by self-employed college students. (2) Local governments have simplified the application process for university students to register their businesses. (3) The school provides start-up funds for business (interest-free loans). (4) Society offers free training to guide entrepreneurship. Responses to these prompts were scored a maximum of five points. The Cronbach’s alpha coefficient was 0.960.



RESEARCH RESULTS


Structure and Factors Linked to Teachers’ Competencies

All the questions on teachers’ competencies in EE in Chinese universities was evaluated on a 5-point scale, with 5 being “I couldn’t agree more” and 1 being “highly disagree” (the results are shown in Table 2 below). The mean value of all indicators was around 4.0, indicating that the sampled teachers thought that these indicators were relatively important, while the five indicators of skill attributes (C8–C12) were all higher than 4.0, indicating that the sampled teachers thought skill attributes were a relatively important part of the structure of teachers’ competencies. Among these, “C9 – Teachers have entrepreneurial practice guidance skills” was the most important.

Similarly, combined with the actual experience of teachers, this paper evaluated the factor scale of improvement in teachers’ competencies. The average value of each index was around 4.0, indicating that the sampled teachers thought these indicators were relatively important. Among them, the three indexes of “new modes of teaching” (M4, M7, and M18) were all higher than 4.1, indicating that the new teaching factors had a higher impact on the improvement of teachers’ competency than the other three factors. The sampled teachers thought that encouraging teachers to deeply integrate professional courses with EE and create a strong entrepreneurship culture were the most important indicators among the influencing factors, with an average score of 4.16. Attaching importance to pre-service teacher education had the lowest score, with an average of 3.98.



Multiple Regression Results

The correlation analysis results of the factors affecting the overall competency of teachers are shown in Table 4 below, which shows that further regression can be achieved. The results of multiple regression analysis are summarized in Table 5. SPSS 25.0 was used for multiple linear regression. The independent variables were professional training, new modes of teaching, entrepreneurial practice, entrepreneurial culture, and policy support. The dependent variable was teachers’ overall competency in EE.


TABLE 4. Pearson’s correlation analysis results of entrepreneurship education teachers’ overall competency.
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TABLE 5. Summary of regression analysis of teachers’ total competency in entrepreneurship education.
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The calculation results showed that the multivariate correlation coefficient R of the factors linked to teachers’ overall competency in EE was 0.791, the square of the multivariate correlation coefficient was 0.626, and the F-value was 4208.685, reaching the significance level of 1%. Professional training (β = 0.252, p < 0.001), new modes of teaching (β = 0.234, p < 0.001), policy guarantee (β = 0.131, p < 0.001), entrepreneurial culture (β = 0.124, p < 0.001), and entrepreneurial practice (β = 0.107, p < 0.001) had significant influence on the improvement of the overall competency of EE teachers, and the overall fitting effect of the equation was good. It can also be seen from the standard coefficient beta that all five factors were significant and positive.

In order to draw a more scientific conclusion, it is necessary to test whether the regression model has three major problems: multicollinearity, serial correlation, and heteroscedasticity. The multicollinearity of the model was mainly tested by the tolerance and variance inflation factor (VIF). Table 5 shows that there is no multicollinearity problem in this model. The DW (J. Durbin and G. S. Watson) value is 2.001, indicating almost no sequence correlation (Muller and Stadtmuller, 1987). In addition, observing whether the scatter diagram of standardized residuals has an obvious change rule showed that there was no heteroscedasticity problem.



Differences in the Teachers’ Competencies in EE

With gender as an independent variable and teachers’ overall competency in EE as a dependent variable, SPSS 25.0 was used for one-way analysis of variance (ANOVA) and the least significant difference method. According to the ANOVA table output by SPSS, F = 4.347, P = 0.037 < 0.05 indicated that the difference was significant. Therefore, the empirical results showed that female EE teachers were significantly stronger than male teachers in terms of overall competency (F = 4.347, p = 0.037). In this research, female teachers accounted for 56.4% of the total teacher sample. Nowadays, both eastern and western countries are confronted with the imbalance of teacher gender structure and the gradual feminization of the teaching staff (Fu, 2000; Carrington and McPhee, 2008). With the development of the economy and society, the reform of education is bound to be promoted. In order to better balance the development of EE teachers, it is necessary to strive to realize equal rights for male and female teachers. In modern society, female entrepreneurs are considered less important than male entrepreneurs, so scholars in entrepreneurship often advocate to strengthen the support given to female entrepreneurship (Gupta et al., 2019; Hechavarria et al., 2019). However, under the perspective of teachers’ competencies, this research result showed that male teachers should also be supported.

This study showed that the overall competency of teachers aged 31–35, at the significance level of 5%, was significantly higher than of those in other age groups. That is, the growth curve for overall teacher competency reaches its peak at the second stage “31–35 years old” and then declines and becomes stable at the “36–40 years old” stage, while there is no significant difference between the “36–40 years old” and the “41 years old and above” stages. According to the research data, the largest proportion of teachers (39.1%) was under the age of 30. In our opinion, one possible reason may be that young teachers have better innovation ability and entrepreneurial potential than older teachers (Henderson and Robertson, 1999; Shao and Wang, 2019), and teachers aged 31–35 have more teaching experience and practical experience than those under 30 years old. Therefore, the overall competence of teachers aged 31–35 is significantly higher. The teachers of entrepreneurship are younger, so the stereotype against younger teachers should be abandoned, and development opportunities should be provided to teacher groups at different ages. The competency of teachers of entrepreneurship is the core factor to improving the implementation of EE and developing students’ competencies.

The empirical results showed that, at the significance level of 5%, teachers of entrepreneurship in “double first-class” universities are significantly higher than those in independent colleges in the overall competency dimension, with no significant difference from other types of universities. The overall competency of teachers of entrepreneurship in ordinary undergraduate colleges is significantly lower than that in higher vocational colleges, and the difference from other types of colleges is not obvious. In terms of overall competency, teachers of entrepreneurship in higher vocational colleges and universities score significantly higher than those of ordinary undergraduate colleges, independent colleges, and other types of colleges; however, they were not significantly different from the “double first-class” universities. To a certain extent, this shows that the current level of teachers of entrepreneurship in Chinese universities is still uneven. Upon further analyzing the data of the sample teachers, it was found that the majority of the teachers in the sample have a master’s degree (54%) and only 14.6% have a doctor’s degree. In terms of years of working experience in EE, 39.5% of teachers indicated “2 years or less” and 26.2% indicated “3–5 years”; a score of 65.7% indicated that most teachers of entrepreneurship were still beginners. In terms of teacher types, 35.3% of teachers worked as counselors, followed by non-entrepreneurial professional teachers (24%), and entrepreneurial professional teachers (16%). Therefore, in general, there are too few vocational teachers for EE in China, the training of and emphasis on part-time teachers are not enough, and their level of professionalism is low.



DISCUSSION

The results showed that doing well in professional training, new modes of teaching, policy guarantees, entrepreneurial culture, and entrepreneurial practice have a significant impact on the improvement of the overall competency of teachers. Among them, the regression coefficient of professional training was 0.252, ranking the first. This showed that the most important way to improve the competency of teachers was to increase the breadth and depth of the professional training of teachers. That is, the indicators “M2 – Encourages teachers to participate in entrepreneurship teacher training,” “M5 – Attaches importance to entrepreneurship education in pre-service teacher education,” and “M17 – Makes scientific career planning for the professional development of entrepreneurship teachers” have also passed empirical verification. On the one hand, professional training should pay attention to the training needs of teachers. Is it due to teachers’ reluctance or lack of knowledge and skills? On the other hand, schools’ teacher development center and other management departments should provide more professional support. Therefore, how to design a training program precisely matching the professional development needs of teachers of EE and carrying out professional training based on new Internet technologies are worth being studied in-depth.



CONCLUSION

Based on our distribution of 12596 teacher questionnaires in China and the ANOVA, the influence factors of entrepreneurship teachers’ competency were found to be professional training, new modes of teaching, entrepreneurial practice, entrepreneurial culture, and policy guarantees. Our findings provide novel insights by exploring factors linked to teachers’ competencies and extending our understanding of improving the quality of EE and enrich the EE literature by adding new empirical evidence from China.

The limitation of this study is that more factors should be considered to further explore teachers’ competencies in EE and the relationship between teachers’ competencies and the quality of EE. Categories of respondents should be added to the questionnaire to explain the occupational distribution of the sample. Furthermore, further study on how to improve teachers’ competency could adopt a pretest and posttest design, preferably with a control group based on the scale developed in this paper.



IMPLICATIONS


Adopt New Modes of Teaching in Entrepreneurship Education

First, the study showed that the regression coefficient of new modes of teaching was 0.234, ranking second among factors affecting the overall competency improvement of teachers in EE. The constituent indicators are M4, M7, and M18: Teachers are encouraged to deeply integrate professional courses with EE. For sustainable entrepreneurship, Chinese universities should, according to their own characteristics and specific situation, choose an effective model. Furthermore, universities should further combine professional education and EE.

Second, the world is entering an era of innovation 3.0, characterized by the ecosystem and network ecology. Therefore, attention should be paid to the teaching method of active learning and experiential learning to cultivate talents for the innovation 3.0 era.



Pay Attention to Teachers’ Careers in Entrepreneurship Education

Encouraging teachers to strengthen theoretical research on EE is of great significance to the teachers’ careers and the improvement of the quality of EE in colleges and universities. From 1999 to early 2019, Chinese National Knowledge Infrastructure revealed that more than 31,500 journal articles on “entrepreneurship education” were published in China. In addition, the study showed that a minimal number of teachers (14.6%) from the sample had a doctoral degree. Therefore, schools should encourage teachers of EE to pursue doctoral degrees.

It is important to give teachers enough time and space to develop their teaching competency; promote the effective connection between teachers’ career development period, growth period, and maturity period; stimulate the vitality of teachers at different ages; and meet their development needs in various aspects, so as to improve their professional competencies. Furthermore, according to the characteristics of talents of different ages, the career path of high-level teachers should be formulated and the corresponding platform for capacity improvement should be provided.



Improve the Evaluation and Recruitment Mechanism for Teachers of Entrepreneurship Education

As observed earlier, only 39.5% of the sampled teachers had been engaged in EE for 2 years or less, that is, most of them are in the early stages of their career. However, job satisfaction (Saari and Judge, 2010) in the early career of knowledge-skilled employees had a significant negative prediction effect on turnover intention. The lowest satisfaction of sampled teachers in evaluating the current situation of EE in their schools was with respect to the number of teachers, the combination of professional and part-time teachers, scientific performance appraisal and professional title appraisal, and employment mechanism.

Therefore, it is necessary to scientifically plan the career of teachers engaged in EE and improve their evaluation mechanism, so that teachers have the time and willingness to devote themselves to EE. The empirical results showed that the regression coefficient of policy guarantees ranked third among the factors influencing the improvement of teachers’ competency in EE. Five indicators M8, M9, M15, M16, and M19 were closely related. Rasmussen’s research indicated that effective policies and actions should also be multilevel and continuous, and these policies should be embedded in all levels of universities and teachers, such as university administrators, research teams, and industrial partners (Rasmussen and Borch, 2010; Rasmussen et al., 2014). Thus, teachers’ opinions should be fully comprehended to meet their basic needs.



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 authors.



ETHICS STATEMENT

An ethics approval was not required as per applicable institutional and national guidelines and regulations. The informed consent of the participants was implied through survey completion.



AUTHOR CONTRIBUTIONS

YH and LA described and developed the review and the hypothesis, performed the analysis, interpreted the results, and formulated the main conclusions. YH and PW were involved in the data collection process. LL and ZZ formulated the study limitations and future directions for research.



FUNDING

This research was funded by the key project of the National Social Science Fund, “Research on Barriers and Policy Support Mechanisms for Female Entrepreneurship in the Digital Era” (Grant Number: 20ASH012).



ACKNOWLEDGMENTS

The authors would like to thank the editor and reviewers whose suggestions and comments greatly helped to improve and clarify the manuscript.



REFERENCES

Ajzen, I. (1991). The theory of planned behavior. Organ. Behav. Hum. Decis. Proc. 50, 179–211. doi: 10.1016/0749-5978(91)90020-T

Alvarez, S. A., and Busenitz, L. W. (2007). The entrepreneurship of resource-based theory. J. Manag. 27, 755–775. doi: 10.1177/014920630102700609

Blömeke, S., Kaiser, G., König, J., and Jentsch, A. (2020). Profiles of mathematics teachers’ competence and their relation to instructional quality. ZDM 52, 329–342. doi: 10.1007/s11858-020-01128-y

Bowen, G. A. (2005). Grounded theory and sensitizing concepts. Int. J. Qual Meth. 5, 12–23. doi: 10.1177/160940690600500304

Carrington, B., and McPhee, A. (2008). Boys’ ‘underachievement’ and the feminization of teaching. J. Educ. Teach. 34, 109–120. doi: 10.1080/02607470801979558

Dahl, T. (2019). Prepared to teach for sustainable development? Student Teachers’ beliefs in their ability to teach for sustainable development. Sustainability 11:1993. doi: 10.3390/su11071993

de la Fuente, J., Douglas, K., Díaz-Orueta, U., and Yashu, K. (2018). Adapting the research development and innovation (RD & I) value chain in psychology to educational psychology area. Front. Psychol. 9:1188. doi: 10.3389/fpsyg.2018.01188

Eckhardt, J. T., and Shane, S. A. (2003). Opportunities and entrepreneurship. J. Manag. 29, 333–349. doi: 10.1016/S0149-2063(02)00225-8

Fang, C., and Chen, L. (2019). Exploring the entrepreneurial intentions of science and engineering students in china: a Q methodology study. Sustainability 11:2751. doi: 10.3390/su11102751

Fayolle, A., Kariv, D., and Matlay, H. (2019). The Role and Impact of Entrepreneurship Education. Cheltenham: Edward Elgar Publishing, doi: 10.4337/9781786438232

Fleeson, W., and Jayawickreme, E. (2015). Whole Trait Theory. J. Res. Pers. 56, 82–92. doi: 10.1016/j.jrp.2014.10.009

Fu, B. (2015). Researching entrepreneurial university construction from teachers transformation. Res. Educ. Dev. 35, 13–18. doi: 10.14121/j.cnki.1008-3855.2015.09.005

Fu, S. (2000). Initial exploration of the phenomenon of the feminization of teachers. Chin. Educ. Soc. 33, 40–46. doi: 10.2753/CED1061-1932330440

Gonczi, A. (2013). Competency-based approaches: linking theory and practice in professional education with particular reference to health education. Educ. Philos. Theory 45, 1290–1306. doi: 10.1080/00131857.2013.763590

Gupta, V. K., Wieland, A. M., and Turban, D. B. (2019). Gender characterizations in entrepreneurship: a multi-level investigation of sex-role stereotypes about high-growth, commercial, and social entrepreneurs. J. Small Bus. Manag. 57, 131–153. doi: 10.1111/jsbm.12495

Hameed, I., Khan, M., Shahab, A., Hameed, I., and Qadeer, F. (2016). Science, technology and innovation through entrepreneurship education in the united arab emirates (UAE). Sustainability 8:1280. doi: 10.3390/su8121280

Hayat, N., and Amer, I. (2013). Entrepreneurial orientation - a key to unlock teacher’s potential in higher education. Soc. Sci. Electron. Publish. 7, 67–77. doi: 10.2139/ssrn.2360511

Hechavarria, D., Bullough, A., Brush, C., and Edelman, L. (2019). High-growth Women’s entrepreneurship: fueling social and economic development. J. Small Bus. Manag. 57, 5–13. doi: 10.1111/jsbm.12503

Henderson, R., and Robertson, M. (1999). Who wants to be an entrepreneur? Young adult attitudes to entrepreneurship as a career. Educ. Train. 41, 236–245. doi: 10.1108/00400919910279973

Hsu, T.-C. (2019). The different effects of daily-life instant response social media and an educational feedback system on flipped learning: from the evidence of behavioral analysis. Interact. Learn. Environ. 1–20. doi: 10.1080/10494820.2019.1692358

Huang, Y., Huang, L., and Li, L. (2017). On the entrepreneurial abilities of university entrepreneurship education teachers: connotation, characteristics and promotion mechanism. Educ. Res. 38, 73–79.

Jhang, F. H. (2019). Teachers’ attitudes towards lesson study, perceived competence, and involvement in lesson study: evidence from junior high school teachers. Profess. Dev. Educ. 46, 82–96. doi: 10.1080/19415257.2019.1585383

Katz, J. A. (2008). Fully mature but not fully legitimate: a different perspective on the state of entrepreneurship education. J. Small Bus. Manag. 46, 550–566. doi: 10.1111/j.1540-627X.2008.00256.x

Kuivila, H. M., Mikkonen, K., Sjogren, T., Koivula, M., Koskimaki, M., Mannisto, M., et al. (2020). Health science student teachers’ perceptions of teacher competence: a qualitative study. Nurse Educ. Today 84:104210. doi: 10.1016/j.nedt.2019.104210

Kuo, W.-C., and Hsu, T.-C. (2020). Learning computational thinking without a computer: how computational participation happens in a computational thinking board game. Asia-Pacific Edu. Res. 29, 67–83. doi: 10.1007/s40299-019-00479-9

Kuratko, D. F. (2005). The emergence of entrepreneurship education: development. trends, and challenges. Entrep. Theory Pract. 29, 577–597. doi: 10.1111/j.1540-6520.2005.00099.x

Liu, F., Ma, J., and Li, R. (2019). Which role model is more effective in entrepreneurship education? an investigation of storytelling on individual’s entrepreneurial intention. Front. Psychol. 10:837. doi: 10.3389/fpsyg.2019.00837

Martin, B. C., McNally, J. J., and Kay, M. J. (2013). Examining the formation of human capital in entrepreneurship: a meta-analysis of entrepreneurship education outcomes. J. Bus.Venturing 28, 211–224. doi: 10.1016/j.jbusvent.2012.03.002

Meyer, G. D. (2011). The reinvention of academic entrepreneurship. J. Small Bus. Manag. 49, 1–8. doi: 10.1111/j.1540-627X.2010.00311.x

Muller, H.-G., and Stadtmuller, U. (1987). Estimation of heteroscedasticity in regression analysis. Ann. Stat. 5, 610–625. doi: 10.1214/aos/1176350364

Ni, H., and Xu, X. (2016). Innovative pathways for university entrepreneurship in the 21st century. High. Educ. 74, 1–4. doi: 10.1007/s10734-016-0105-x

Pauceanu, A., Alpenidze, O., Edu, T., and Zaharia, R. (2019). What determinants influence students to start their own business? Empirical evidence from united arab emirates universities. Sustainability 11:92. doi: 10.3390/su11010092

Peltonen, K. (2015). How Can Teachers’ entrepreneurial competences be developed? A collaborative learning perspective. Educa. Train. 57, 492–511. doi: 10.1108/ET-03-2014-0033

Rasmussen, E., and Borch, O. J. (2010). University capabilities in facilitating entrepreneurship a longitudinal study of spin-off ventures at mid-range universities. Res. Policy 39, 602–612. doi: 10.1016/j.respol.2010.02.002

Rasmussen, E., Mosey, S., and Wright, M. (2014). The influence of university departments on the evolution of entrepreneurial competencies in spin-off ventures. Res. Policy 43, 92–106. doi: 10.1016/j.respol.2013.06.007

Redford, D. T. (2015). Entrepreneurial teacher training in europe: an overview of european policies and developments. J. Educa. Teach. Train. 6, 17–34.

Ruskovaara, E., and Pihkala, T. (2015). Entrepreneurship education in schools: empirical evidence on the Teacher’s Role. J. Educ. Res. 108, 236–249. doi: 10.1080/00220671.2013.878301

Ruskovaara, E., Pihkala, T., Seikkula-Leino, J., and Järvinen, M. R. (2015). Broadening the resource base for entrepreneurship education through Teachers’. Networking Activities. Teach. Teach. Educ. 47, 62–70. doi: 10.1016/j.tate.2014.12.008

Saari, L. M., and Judge, T. A. (2010). Employee attitudes and job satisfaction. Hum. Resour. Manag. 43, 395–407. doi: 10.1002/hrm.20032

Sánchez-García, J. C., Vargas-Morúa, G., and Hernández-Sánchez, B. R. (2018). Entrepreneurs’ well-being: a bibliometric review. Front. Psychol. 9:1696. doi: 10.3389/fpsyg.2018.01696

Schelfhout, W., Bruggeman, K., and De Maeyer, S. (2016). Evaluation of entrepreneurial competence through scaled behavioural indicators: validation of an instrument. Stud. Educ. Eval. 51, 29–41. doi: 10.1016/j.stueduc.2016.09.001

Seikkula-Leino, J., Ruskovaara, E., Ikavalko, M., Mattila, J., and Rytkola, T. (2010). Promoting entrepreneurship education: the role of the teacher? Educ. Train. 52, 117–127. doi: 10.1108/00400911011027716

Shane, S. (2009). Why encouraging more people to become entrepreneurs is bad public Policy? Small Bus. Econ. 33, 141–149. doi: 10.2307/40229570

Shane, S., and Dolmans, S. S. (2015). Academic entrepreneurship: which inventors do technology licensing officers prefer for spinoffs? J. Technol. Transfer. 40, 273–292. doi: 10.1007/s10961-014-9365-8

Shao, H., and Wang, Y. (2019). Population structure and technological innovation. Stud. Sci. Sci. 37, 739–749. doi: 10.16192/j.cnki.1003-2053.2019.04.018

Shen, J. (2015). The competency construction of university Teachers’ innovation and entrepreneurship education – the understanding, practice and conception of jiangsu province. China Higher Educ. 17, 11–13.

Siegel, D. S., Wright, M., and Lockett, A. (2007). The rise of entrepreneurial activity at universities: organizational and societal implications. Ind. Corp. Change 16, 489–504. doi: 10.1093/icc/dtm015

Stettiner, C. F., Moia, A. F., Filho, M. P. R., Camargo, M. O. D., and Moia, R. P. (2015). Teachers’ entrepreneurial profile: case study. Inter. Educa. Stud. 8:173. doi: 10.5539/ies.v8n12p1

Teerijoki, H., and Murdock, K. A. (2014). Assessing the role of the teacher in introducing entrepreneurial education in engineering and science courses. Inter. J. of Manage. Educ. 12, 479–489. doi: 10.1016/j.ijme.2014.05.005

Trauth, E. M., DiRaimo, M., Hoover, M. R., and Hallacher, P. (2015). Leveraging a research university for new economy capacity building in a rural industrial region. Econ. Dev. Q. 29, 229–244. doi: 10.1177/0891242415581053

Van Dam, K., Schipper, M., and Runhaar, P. (2010). Developing a competency-based framework for teachers’ entrepreneurial behaviour. Teach. Teach. Educ. 26, 965–971. doi: 10.1016/j.tate.2009.10.038

Vodã, A., and Florea, N. (2019). Impact of personality traits and entrepreneurship education on entrepreneurial intentions of business and engineering students. Sustainability 11:1192. doi: 10.3390/su11041192

Weng, S., Liu, Y., Dai, J., and Chuang, Y.-C. (2020). A novel improvement strategy of competency for education for sustainable development (ESD) of university teachers based on data mining. 2020. Sustainability 12:2679. doi: 10.3390/su12072679

Winkler, C. (2014). Toward a dynamic understanding of entrepreneurship education research across the campus - social cognition and action research. Entrep. Res. J. 4, 69–93. doi: 10.1515/erj-2013-0039

Wu, L., Looi, C.-K., Multisilta, J., How, M.-L., Choi, H., Hsu, T.-C., et al. (2020). Teacher’s perceptions and readiness to teach coding skills: a comparative study between Finland, Mainland China, Singapore, Taiwan, and South Korea. Asia Pacific Educ. Res. 29, 21–34. doi: 10.1007/s40299-019-00485-x

Wu, Y., and Wu, T. (2017). A decade of entrepreneurship education in the Asia Pacific for future directions in theory and practice. Manag. Decis. 55, 1333–1350. doi: 10.1108/MD-05-2017-0518

Wu, Y. J., Yuan, C. H., and Pan, C. I. (2018). Entrepreneurship education: an experimental study with information and communication technology. Sustainability 10, 1–13. doi: 10.3390/su10030691

Wu, W., Wang, H., and Wu, Y. J. (2020). Internal and external networks, and incubatees’ performance in dynamic environments: entrepreneurial learning’s mediating effect. J. Tech. Transfer 1–27 doi: 10.1007/s10961-020-09790-w

Yi, G. (2017). Impact of internship quality on entrepreneurial intentions among graduating engineering students of research universities in China. Int. Entre. Manag. J. 14, 1–17. doi: 10.1007/s11365-017-0491-2

Yin, X., Chen, J., and Zhao, C. (2019). Double screen innovation: building sustainable core competence through knowledge management. Sustainability 11:4266. doi: 10.3390/su11164266

Yuan, C.-H., and Wu, Y. J. (2020). Mobile instant messaging or face-to-face? Group interactions in cooperative simulations. Comput. Hum. Behav. 113:106508. doi: 10.1016/j.chb.2020.106508

Zijlmans, E. A., Tijmstra, J., van der Ark, L. A., and Sijtsma, K. (2019). Item-score reliability as a selection tool in test construction. Front. Psychol. 9:2298. doi: 10.3389/fpsyg.2018.02298

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.

Copyright © 2020 Huang, An, Liu, Zhuo and Wang. 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.

OPS/images/fpsyg-11-563381-t003.jpg
Influence factors Mean SD

Professional training (PT) M2 encourages teachers to participate in entrepreneurship training 4.15 0.830
M5 attaches importance to entrepreneurship education in pre-service teacher education 3.98 0.849
M17 provides scientific career planning for the professional development of 4.08 0.817
entrepreneurial teachers

New modes of teaching (NMT) M4 encourages teachers to integrate professional courses with entrepreneurship 4.16 0.828
education
M7 focuses on active learning and experiential learning 413 0.821
M18 attaches great importance to the theoretical and practical research of teachers’ 4.11 0.809
innovation and entrepreneurship education

Entrepreneurial practice (EP) M6 encourages teachers to take part-time jobs in SMEs 4.04 0.865
M13 teachers’ original entrepreneurial experience 3.99 0.828
M14 sets up network communication groups of entrepreneurial teachers in the whole 3.89 0.838
province or the whole country
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*Double first-class universities: “Double-First Class” means world-class universi-
ties and first-class disciplines. The plan, also known as the “Double-First Class”
initiative, began in 2017.
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Dependent variable: total competency of teachers in entrepreneurship education
(i.e., including three dimensions at the same time). ***Significant at the levels of 1%.
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