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The purpose of this study is to quantitatively analyze 34 independent

papers collated from both domestic and international literature on the

correlation between university entrepreneurial activities and college students’

entrepreneurial abilities by means of meta-regression analysis and to examine

in detail the significant factors affecting the entrepreneurial competencies

of university students. The study revealed a significant positive relationship

between entrepreneurial activities in universities and university students’

entrepreneurial ability, and further explored the extent to which each of

the three types of entrepreneurial activities had an impact on college

students’ entrepreneurial abilities. Then, the effects of different moderating

variables on the relationship are further analyzed. The results show

that the type of university, economic development, gender ratio, age

structure, and time to publication all significantly moderate the degree of

correlation between university entrepreneurial activities and college students’

entrepreneurial abilities.
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Introduction

The concept of “industry–education integration” was first introduced in 1906 by an
American professor. In the 1970s and the 1980s, it became widely known in Europe
and the United States. Since then, the term “industry-education integration” has been
widely used by academics and society and has gradually spread to other parts of the
world, such as Asia. This impact was most evident in the United States and Germany.
An increasing number of prestigious universities abroad are changing their teaching
models and activities to focus more on the practical aspects of teaching and learning
and try to involve students more deeply in the classroom. Universities attempt to teach
students and share what they have learned and tend to involve them in academic
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exchange, innovation activities, and entrepreneurship activities.
Whether graduates are well equipped for employment and
whether they meet the needs of companies is something
that universities must pay extra attention to in order to
nurture their talent.

Every year, many university students face unemployment
immediately after graduation. They receive higher education,
have access to better teachers’ resources, own a better
platform, and have more opportunities. Students are mostly
devoted to working hard to obtain higher grades. However,
universities neglect the development of integral skills, such as
general literacy, interpersonal communication, and emotional
intelligence. Students trained under the original model will only
know the knowledge points and theories in the textbooks. When
they encounter practical problems that are different from what
is taught in books, they lack the ability to deal with practical
problems. They will not be able to adapt and solve problems
well, and they are more likely to suffer hardships in their work.
They are also less innovative, preferring to be set in their ways,
and lacking the ability to innovate, often encountering more
difficulties, and lacking initiative.

The debate on graduates’ employability and
entrepreneurship has been ongoing for decades and has
become more intense and conflicting, especially since the 21st
century. There is a serious oversupply in the labor market,
and universities are struggling to provide graduates that meet
the standards required by companies. This is a particularly
serious problem.

A study on communities in the United States found that,
due to the rise of STEM education, students receiving a
higher level of education, especially the training of the basic
qualities of entrepreneurship and the ideological enlightenment
of entrepreneurship, are conducive to stimulating higher
education students’ willingness to start their own businesses.
Students who receive better education have an advantage in
terms of average wages, and these innovation activities can
balance the labor market (Black et al., 2021); Entrepreneurship
education in vocational schools can stimulate their potential
entrepreneurial enthusiasm, prompt them to seek more
avenues, exercise their ability to face failure, not be afraid
of setbacks, and play a specific and prominent role in
alleviating the unemployment problem of university students
(Larbi and Gyedu, 2021).

As a result, a considerable number of universities have
made adjustments to their training plans and teaching methods
to meet the needs of the times. The integration of industry
and education is highly valued by enterprises, universities,
and the government. It is becoming a strategy for the
development of schools, enterprises, and even the country, with
its significant influence and importance. At the same time, the
cultivation of innovative talent by enterprises and innovation
and entrepreneurship education in universities will now become
an obvious trend in the future (Qu, 2021). A study examining the

impact of university entrepreneurship education on prospective
students’ willingness to engage in entrepreneurship found
that university entrepreneurship education tends to stimulate
entrepreneurial activities while students are in school or
after graduation. Moreover, entrepreneurial activities have a
significant effect on students’ self-efficacy (Asimakopoulos et al.,
2019). Most students tended to choose a stable and non-
adventurous career rather than starting their own businesses.
For those who are ready to seek employment, graduates will
have more opportunities to seek employment if they have
received more adequate and quality education in innovation and
entrepreneurship in university (Hassan and Wafa, 2012). They
receive more interview offers and tend to be more likely to be
hired, with a higher probability of securing a satisfying position
with high growth prospects. As such, this paper is not only of
research interest but also of policy importance.

Innovation activities in higher education have many forms,
such as academic communication, salons, and innovation and
entrepreneurship courses, which vary in frequency, quality,
breadth, and depth, and the impact of innovation and
entrepreneurship education on students can also vary. Students
who have received entrepreneurship education tend to find
more satisfying jobs at the outset in terms of salary and position
and are also promoted more quickly and in a better working
environment (Zhang et al., 2014). Universal and compulsory
innovation and entrepreneurship education in higher education
have a significant positive impact on students’ entrepreneurial
intentions and opportunity identification, and students tend
to make better choices when faced with important choices
(Karimi et al., 2016). Research has found that entrepreneurship
education and nurturing have a direct impact on entrepreneurial
outcomes and enhance society’s sustainability. However, non-
university students are less likely to receive entrepreneurship
education and nurturing (Rashid, 2019).

However, scholars have arrived at different conclusions
about the relationship between innovation activities in
universities and students’ innovation and entrepreneurship.
Entrepreneurship in higher education can have a significant
impact on students’ willingness to start a business; however,
the degree of impact differs significantly between science and
arts majors, with science students having a negative impact
due to factors such as inadequate emotional intelligence
(Maresch et al., 2016).

The experience of receiving innovation and
entrepreneurship education has a negative impact on creativity
due to the fixed template theory in some entrepreneurship
education, which can limit students’ ability to innovate (Tang
et al., 2012; Piperopoulos and Dimov, 2015). In addition, there
is a clear difference in the role of gender in innovativeness. The
study found that men and women have a significantly different
propensity to start a business, with men being significantly
more willing to do so than women and having a higher success
rate in starting a business, according to statistics from the
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Entrepreneurship Research Society (Pruett, 2012). Therefore,
men and women have different roles in the entrepreneurial
process; therefore, the adoption of different targeted educational
approaches and innovative entrepreneurial activities will
become a necessary direction and trend to be studied.

As the current study, different scholars have different
conclusions regarding the influence of entrepreneurship
activities in higher education on college students’
entrepreneurship, in order to better explore the relationship
between the two, this study divides entrepreneurship activities
in higher education into three categories: (1) academic
communication; (2) science and technology innovation base;
and (3) innovation and entrepreneurship courses. College
students’ entrepreneurship is divided into four categories:
(1) entrepreneurial personality, (2) basic entrepreneurial
competencies, (3) core entrepreneurial competencies, and (4)
social coping competencies. We used gender, type of university,
economic development, time, and age as control variables.
An empirical analysis was conducted using a meta-analysis
of a sample of 12,873 from 34 papers to scientifically explore
the relationship between the two. In the literature review, we
explained why we concluded the definition of college students’
entrepreneurial ability, university entrepreneurial activities,
and make the hypothesis of the relationship between the
two. In addition, we identify the variables that need to be
studied in this paper and explain in detail how the study was
conducted through the research methods and data source part.
In the empirical analysis, we conducted a meta-analysis of the
obtained data through CMA3.0. At last, we highlighted the
research results and innovation points different from other
scholars in this paper in the conclusion part.

Literature review and research
hypothesis

Entrepreneurial activities affecting
college students’ entrepreneurial
abilities

Entrepreneurship education is a flourishing field in
terms of educational theory and practice (Mao et al., 1992).
In 1947, Harvard Business School pioneered the course
“Management of Start-up Enterprises” which was the beginning
of entrepreneurship education activities in universities
worldwide. United Nations Educational, Scientific and
Cultural Organization (UNESCO) argues in 1990 that it is
the third passport that future generations should have to
prove their entrepreneurial and pioneering abilities, which
are significant to individuals. It is generally accepted that
college entrepreneurship education is a program used to
develop entrepreneurial awareness (Wurthmann, 2014).

Entrepreneurial activities in higher education include
extracurricular competitions, practical socialization, and
other activities, in addition to the entrepreneurship education
curriculum set by the school (Cui et al., 2021). Tan et al.
(2015) defined the content of entrepreneurship activity in
higher education as entrepreneurship courses, entrepreneurial
lectures, practical entrepreneurship exercises, entrepreneurship
competitions, and entrepreneurship training, and then explored
the impact of entrepreneurship education on college students’
intention to start a business. In addition, salons held and experts
invited to provide on-site guidance are among the education
measures commonly taken by schools (Wang and Tang, 2006).
Through comprehensive analysis and research, we defined
entrepreneurial activities in higher education as academic
exchanges related to entrepreneurship, science and technology
innovation bases, and innovation and entrepreneurship courses.

Entrepreneurial ability is intellectual capital possessed
by entrepreneurs, which is the comprehensive ability
of entrepreneurs to successfully start a business or
perform their job duties (Thomas et al., 2002). Through
a comprehensive analysis, Wang (2019) classified college
students’ entrepreneurial ability into innovative thinking,
innovation knowledge, entrepreneurial practice ability, and
non-intellectual factors. Some scholars also divide students’
entrepreneurial ability according to another perspective,
concluding that the ability to associate, the ability to be sensitive
to potential profits, and the ability to apply institutional
knowledge are the three major elements of entrepreneurial
ability (Yang, 2012). This study uses the classification method
in the 2014–2015 China College Students’ Employment
and Entrepreneurship Development Report as the standard
and includes entrepreneurial abilities in four categories
and 14 dimensions (Yang, 2015), with the categories being
innovative personality, basic entrepreneurial abilities, core
entrepreneurial abilities, and social coping abilities. Among
them, innovative personality includes courage and boldness,
responsibility, practical persistence, confidence, and optimism;
basic entrepreneurial abilities include practical ability, learning
ability, and analytical ability; core entrepreneurial abilities
include innovation ability, opportunity grasping ability,
resource integration ability, and leadership ability; social coping
abilities include interpersonal skills, teamwork ability, and stress
resistance ability.

There is no doubt that higher education has an important
and far-reaching impact on students’ careers, and exposing
students to entrepreneurship education can encourage them to
start their own businesses (Zhang et al., 2014). Previous research
by many scholars found that entrepreneurship education
activities in universities have a significant impact on college
students’ innovation intention (Souitaris et al., 2007; Zhang
et al., 2019; Tantawy et al., 2021). Entrepreneurial activities in
higher education can not only enhance students’ self-efficacy,
increase their knowledge base, and develop their entrepreneurial
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awareness but also help prepare them for entrepreneurship after
graduation. Some scholars have analyzed students’ performance
before and after receiving entrepreneurship education training
and concluded that such entrepreneurial abilities can be
improved by training. Such entrepreneurship education can
make a difference to college students’ entrepreneurial behavior
and lead to good results in their workplace (Ismail and
Zain, 2015). Entrepreneurial activities play a significant role in
stimulating students’ interest in entrepreneurship, developing
their identification of entrepreneurial opportunities, developing
entrepreneurial potential, and strengthening entrepreneurial
communication skills (Coduras et al., 2008).

Based on this, this paper proposes the following hypothesis:

H1: There is a significant positive relationship between
entrepreneurial activities and entrepreneurial abilities in
higher education.

Different approaches to
entrepreneurial activity affecting
entrepreneurial abilities

Innovation and entrepreneurship, a basic course
that teaches business thinking and entrepreneurship to
school students, includes both how and what to carry out
entrepreneurial education (Yang, 2012). Most schools choose
to designate entrepreneurship education programs, deploy
relevant entrepreneurship mentors, and organize intensive
entrepreneurship courses for students (Bergmann et al., 2018).
In addition, some colleges try to enhance students’ innovative
thinking and practical skills through innovative methods,
such as sandbox and virtual simulation teaching methods
(Zhang, 2016).

The technology and innovation base, where the university
provides an entrepreneurial environment for university students
through financial, human, and physical investment, such as
research laboratories, is aimed at helping college entrepreneurs
complete the transformation of their entrepreneurial projects.
The technology and innovation base is an important aspect of
entrepreneurial activities in universities to cultivate talent (Yang
et al., 2014). Simultaneously, the emergence of makerspaces
at Wageningen University and Research Centre (2021) in
the Netherlands has provided new ideas for innovative
entrepreneurship education systems.

Academic communication related to entrepreneurial
activities refers to the extra-curricular activities that the
university organizes in addition to compulsory courses, such as
academic lectures and inviting experts from outside universities
to give lectures and organize entrepreneurial clubs (Wang
and Tang, 2006), which can improve students’ innovative and
entrepreneurial abilities and help them develop entrepreneurial
awareness. Such extracurricular activities are mostly of

interest to students, but whether schools take the initiative
to provide students with a diverse learning environment for
entrepreneurship and create a good entrepreneurial atmosphere
is also closely related to students’ initiatives (Yang et al., 2014).

In this study, we investigate the impact of university
entrepreneurial activities on students’ entrepreneurial abilities
in terms of innovation and entrepreneurship courses,
science and technology innovation bases, and academic
communication. The hypotheses are as follows:

H2a: There is a significant positive relationship between
innovation and entrepreneurship courses and college
students’ entrepreneurial abilities.

H2b: There is a significant positive relationship between the
science and technology innovation base and college students’
entrepreneurial abilities.

H2c: There is a significant positive relationship between academic
communication and college students’ entrepreneurial
abilities.

Potential moderating variables

Entrepreneurial learning is now emerging in several
disciplines, both business and science, and entrepreneurship
education is a fundamental part of college activities, which varies
from one college to another (Ceresia, 2018). Comprehensive
colleges combine arts and science disciplines and facilitate
interdisciplinary collaboration, with the learning outcomes
can be assessed in five categories: “strongly integrated,”
“sub-integrated,” “weakly practical,” and “weakly emotional”
(Wu, 2016). In the professional category, universities with
obvious professional characteristics and close connections
between majors and social and economic development and
entrepreneurship education have been gradually highlighted
(Zhao, 2014). Students in science disciplines tend to be
more willing to face risks and take consequences than those
in other disciplines (Krueger and Dickson, 1994), which is
categorized in entrepreneurial abilities as courageous daring
in an innovative personality. Roger and Martyn (1999)
found significant differences in entrepreneurial intentions
between students with different degrees, while Hassan and
Wafa (2012) argued that students who study in science-
based disciplines gain higher levels of increased innovation
and have higher entrepreneurial intention than students in
other disciplines.

This study investigates the impact of entrepreneurial
activities in higher education on students’ entrepreneurial
abilities at both general and professional universities. The
hypotheses are as follows:

H3: The relationship between entrepreneurial activities and
college students’ entrepreneurial abilities is more significant
in professional colleges than in comprehensive ones.
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National and international studies have shown that gender
is an important factor that cannot be ignored when researching
and assessing entrepreneurial competencies (Bergmann et al.,
2018). In terms of the gender factor, the link between gender
and entrepreneurship has been more intensively researched in
developed countries (De Vita et al., 2014). Research shows
that gender differences can have an impact on entrepreneurs
in contemporary society, including the fact that men have
a wider range of entrepreneurial options and that women
will have more family responsibilities than men (Yang et al.,
2017). However, the entrepreneurial abilities of men and
women do not differ as much as they do when they are
of the same age and educational background, and in the
context of receiving entrepreneurial activities at university. Zhu
et al. (2021) suggest a moderating effect of gender on the
association between entrepreneurial values and entrepreneurial
self-efficacy and between entrepreneurial self-efficacy and
entrepreneurial intention. Other studies have shown that by
implementing the OzGirls entrepreneurship program, women’s
entrepreneurial intentions increased significantly, and they
showed a high level of competence and entrepreneurial potential
in entrepreneurship education activities (Shahin et al., 2021).
Vukmirović (2019) argues that offering learning methods about
female entrepreneurship or organizing lectures by successful
female entrepreneurs can significantly influence young women’s
entrepreneurial intentions and behavior. Huang et al. (2017)
find that women are more inclined to go into business than men,
and explain this phenomenon from the perspective that modern
women are trying to break traditional social perceptions.

Therefore, based on the above analysis, we explore
the impact of entrepreneurial activities in higher education
on college students’ entrepreneurial abilities from a gender
perspective and propose the following hypotheses:

H4: The relationship between entrepreneurial activities in higher
education and college students’ entrepreneurial abilities is
more significant for females than for males.

The entrepreneurial environment plays a non-negligible
role in the development of entrepreneurial abilities among
college students, and the economic development status is
an important factor in the entrepreneurial environment
(Fang et al., 2021). Domestic and international studies
have assessed the entrepreneurial activities of entrepreneurs
from different economies and found that such abilities
and entrepreneurial intentions differ significantly between
economically developed and developing countries (Munir et al.,
2019). For developed countries, where technology and talent
systems are well established, research has found that high-
GDP countries show a disincentive to engage in early and
mature entrepreneurial activity (Zhao et al., 2012). Students
are exposed to and learn about the entrepreneurship process
from a young age through a variety of channels. However,

the development of entrepreneurship education activities
in college does not lead to significant improvements in
students’ entrepreneurial skills, and entrepreneurial motivation
is somewhat lacking. In developing countries, students are
more willing to start their own businesses because of their
highly economically upside and supportive national policies.
If universities promote entrepreneurial activities and provide
adequate support, students’ entrepreneurial abilities are greatly
enhanced (Salamzadeh et al., 2013). Further, research on Nigeria
shows that entrepreneurship education in higher education
is gradually flourishing and becoming a beneficial tool for
social and economic development, with far-reaching strategic
implications for developing countries (Sanusi et al., 2017).

Therefore, based on the above analysis, we explore the
impact of entrepreneurial activities in higher education on
college students’ entrepreneurial abilities in terms of their
level of economic development, and propose the following
hypothesis:

H5: The relationship between entrepreneurial activities in higher
education and college students’ entrepreneurial abilities is
more significant in developing countries than in developed
countries.

UNESCO’s article (2016) Rethinking education: A shift
towards the idea of ’global common good?’ is another major
education report published after 1996, and its content has led
to new global thinking about how and what education is taught
in schools. The report states that the world is changing, and
that education needs to change even more. Schools should
focus on developing students’ comprehensive skills, fostering
critical thinking, and on changing the current educational
model. Since 2016, entrepreneurship education has also gained
more attention, and the content of entrepreneurship education
tends to be diverse.

Therefore, we chose year 2016 as the time point to explore
the impact of entrepreneurial activities on college students’
entrepreneurial abilities with the following hypothesis:

H6: The relationship between entrepreneurial activities and
college students’ entrepreneurial abilities is more significant
in the literature published after 2016 compared to before
2016.

In general, students typically enter college campuses at
the age of 18 and complete their undergraduate credits after
the age of 22–23, at which point they are faced with various
choices of entrepreneurship, employment, or further education.
As students grow older and continue to learn and engage with
society, their accumulation of experience, psychological state,
and perceptions of society and themselves change significantly
during this process, which in turn changes their entrepreneurial
abilities and behaviors (Marvel et al., 2016). In addition, some
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studies have shown that entrepreneurial interest among junior
undergraduates is greater than at the master’s or doctoral level,
which can be explained by the fact that students’ willingness
to start a business and their ability to absorb knowledge is
higher (Hahn et al., 2017), while postgraduate students have
a more traditional approach to entrepreneurship education
(McKeown et al., 2006).

Therefore, based on the above analysis, we explore
the impact of entrepreneurial activities in higher education
on college students’ entrepreneurial activities from an age
perspective and propose the following hypotheses:

H7: The relationship between entrepreneurial activities and
college students’ entrepreneurial abilities is more significant
before age 23 than after age 23.

Based on the above literature review and research
hypothesis, the overall study hypothesis framework for
this study was obtained, as shown in Figure 1.

Research methodology and data
sources

Research methodology

In the current study, different scholars have obtained
different research results regarding the influence of innovation
activities on the cultivation of innovative and entrepreneurial
talent in universities. To better explore the relationship
between the two, this study adopted a meta-analysis method.
This is because the method of meta-analysis is not only a
qualitative description and summary analysis of the literature
but also a quantitative research analysis of the collected
and screened literature, which can be re-tabulated and re-
analyzed, and can reduce the selectivity bias and model
missetting bias of the original literature (Bakucs et al., 2013;

Doanh and Bernat, 2019). The selection of several papers with
different findings corresponds to a larger sample size, which can,
to some extent, improve the original problem of a small sample
size. By collecting the literature, we found that the current study
provides a certain empirical basis for meta-analysis. A certain
database exists. We will use meta-analysis to further explore
the impact of university innovation activities on innovation and
entrepreneurship talents and strive to draw more accurate and
valid conclusions.

Literature search and selection

The first search was based on keywords such as integration
of industry and education, innovation activities, university
research activities, and the cultivation of innovative and
entrepreneurial talent. In order to make the search more
comprehensive and professional, covering both domestic and
international articles, and to overcome the limited inclusion of
texts in a single database, we conducted searches in Chinese and
English databases such as China Knowledge Network, Wanfang
Database, Elsevier, Springer Link, Taylor&Francis, MDPI, and
Emeraldinsight. The literature was published between 2008 and
2021. The specific search and screening process was as follows:
(1) 658 articles were searched in the database based on the above
keywords; (2) 342 articles with duplicate titles and duplicate
studies were removed; (3) 173 articles that did not include the
correlation coefficient tables were removed; (4) 143 articles that
did not meet the inclusion criteria were removed; (5) 15 articles
that met the requirements after review were added; and (6) 24
articles with incomplete data were excluded. After the above six
steps, 32 articles were identified for the meta-analysis.

Literature coding and data processing

This study used CMA3.0 software to conduct the meta-
analysis, and the required literature data were the sample

FIGURE 1

The overall study hypothesis framework.
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TABLE 1 Summary of basic information of the included literature.

First author,
published year

Correlation
coefficient

Sample
size

Type of
university

Economic
development

Entrepreneurial
activities

Categories of
entrepreneurship

Cui et al., 2021 0.551 1428 Comprehensive Developing Academic communication Core entrepreneurial
competencies

Tantawy et al., 2021 0.35 109 Comprehensive Developed Science and technology
innovation base

Entrepreneurial personality

Ahmed et al., 2020 0.27 348 Comprehensive Developing Innovation and
entrepreneurship courses

Basic entrepreneurial
competencies

Maheshwari and
Kha, 2022

0.246 401 Comprehensive Developing Innovation and
entrepreneurship courses

Entrepreneurial personality

Zhang et al., 2019 0.44 411 Comprehensive Developing Academic communication Entrepreneurial personality

Zhang et al., 2014 0.25 494 Comprehensive Developing Science and technology
innovation base

Entrepreneurial personality

Hahn et al., 2017 –0.0012 427 Comprehensive Developed Science and technology
innovation base

Core entrepreneurial
competencies

Maheshwair, 2021 0.385 164 Comprehensive Developing Innovation and
entrepreneurship courses

Entrepreneurial personality

Rosiqie-Blaso et al.,
2017

0.329 1126 Professional Developing Innovation and
entrepreneurship courses

Core entrepreneurial
competencies

Lavelle, 2018 0.189 321 Comprehensive Developing Innovation and
entrepreneurship courses

Core entrepreneurial
competencies

Puni et al., 2018 0.39 357 Comprehensive Developing Innovation and
entrepreneurship courses

Core entrepreneurial
competencies

Zhao and Wang,
2016

0.408 350 Comprehensive Developing Innovation and
entrepreneurship courses

Core entrepreneurial
competencies

Lagula et al., 2019 0.37 559 Comprehensive Developed Academic communication Basic entrepreneurial
competencies

Herman, 2019 0.179 138 Professional Developing Innovation and
entrepreneurship courses

Entrepreneurial personality

Westhead and
Solesvik, 2015

0.23 189 Professional Developed Innovation and
entrepreneurship courses

Core entrepreneurial
competencies

Hassan et al., 2020 0.475 334 Professional Developing Innovation and
entrepreneurship courses

Core entrepreneurial
competencies

Piperopoulos and
Dimov, 2015

–0.01 114 Professional Developed Science and technology
innovation base

Core entrepreneurial
competencies

Tang et al., 2012 –0.19 400 Comprehensive Developed Science and technology
innovation base

Core entrepreneurial
competencies

Saeed et al., 2015 0.3 805 Comprehensive Developing Innovation and
entrepreneurship courses

Entrepreneurial personality

Mahmoud et al.,
2020

0.332 260 Comprehensive Developed Innovation and
entrepreneurship courses

Core entrepreneurial
competencies

Yordanova et al.,
2020

0.16 337 Comprehensive Developing Science and technology
innovation base

Social coping competencies

Martin-Rios et al.,
2019

0.22 273 Comprehensive Developing Science and technology
innovation base

Core entrepreneurial
competencies

Madrid-Guijarro
et al., 2021

0.524 267 Professional Developing Science and technology
innovation base

Social coping competencies

Lee et al., 2020 0.544 169 Professional Developed Academic communication Core entrepreneurial
competencies

Zhang and Groen,
2021

0.221 1202 Professional Developed Academic communication Basic entrepreneurial
competencies

Li and Wu, 2019 0.557 221 Comprehensive Developing Innovation and
entrepreneurship courses

Core entrepreneurial
competencies

Asimakopoulos
et al., 2019

0.284 208 Professional Developed Innovation and
entrepreneurship courses

Core entrepreneurial
competencies

Oyugi, 2011 0.464 255 Comprehensive Developing Innovation and
entrepreneurship courses

Core entrepreneurial
competencies

(continued)
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TABLE 1 (Continued)

First author,
published year

Correlation
coefficient

Sample
size

Type of
university

Economic
development

Entrepreneurial
activities

Categories of
entrepreneurship

Turker and Senem
Sonmez, 2009

0.226 300 Comprehensive Developing Innovation and
entrepreneurship courses

Core entrepreneurial
competencies

Paray and Kumar,
2020

0.329 309 Comprehensive Developing Innovation and
entrepreneurship courses

Core entrepreneurial
competencies

Bellucci and
Pennacchio, 2016

–0.28 452 Comprehensive Developed Science and technology
innovation base

Basic entrepreneurial
competencies

Fan-Chuan et al.,
2020

0.431 145 Comprehensive Developing Science and technology
innovation base

Core entrepreneurial
competencies

FIGURE 2

Stages in the process for selecting studies for the meta-analysis.

size and correlation coefficient r. After several searches
and screenings, 32 empirical articles containing correlation
coefficient tables were identified, with a total sample size
of 12,873, an average sample size of 402, a maximum
sample size of 1428, and a minimum sample size of 109.
The final literature data were imported into the CMA3.0
software, and after several analysis operations, the final
results were obtained. Thirty-two empirical articles can
be found in Table 1 and detailed results are shown in
Figure 2.

Analysis of empirical

Overall effect

(1) Publication bias

Before conducting the meta-analysis, we conducted a bias
test of the effect values to ensure the rigor of the article’s results.
The funnel plot as shown in Figure 3 was generated by CMA3.0
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FIGURE 3

Funnel Plot of Standard Error by Fisher’s Z.

software. According to the figure, it can be found that most
of the data used in this paper are clustered at the top of the
chart, diverged downward along both sides of the curve and
distributed evenly around the average effect value, with only
a few data deviating from the funnel plot. According to the
principle of the funnel plot, if the points are distributed at the
bottom of the funnel plot and show the form of dispersion
around, the sample size is small, the precision is low, and the
degree of bias is high. If the points are gathered at the top of the
funnel plot and clustered toward the middle, it means that the
sample size is larger, the precision is higher, and the degree of
bias is low. In view of this, the risk of publication bias in this
study was small.

(2) Heterogeneity tests

The heterogeneity test, also known as the chi-square test,
aims to check whether the results of each independent study
are mergeable, and whether the mergeability and parallelism
among multiple independent samples is a prerequisite for
comprehensive analysis. Therefore, the heterogeneity test is an
essential part of the Mate analysis. Generally speaking, there
are two methods for testing heterogeneity: the Q-value test
compares the Q-value with the number of effect values S (the
number of integrated studies included); if Q ≤ S-1, both the
random and fixed models can be used, and if Q > S-1, only the
random effect model is used; the second is the I2 test, which
reflects the proportion of heterogeneity in the total variance
of effect sizes, and the larger the I2 value, the greater the

heterogeneity. That is, when I2
≥ 50%, it indicates the existence

of heterogeneity, and a random effect model should be used;
when I2 < 50%, it indicates that heterogeneity is not strong
and a fixed-effect model should be used. This study combines
the above two methods, and the test results are presented in
Table 2. Finally, the Q value was 590.425 (p ≤ 0.001), which is
far more than the comparison value32; I2 was 94.75%, which is
also far more than 50%, both of which indicate that there is large
heterogeneity in the sample, and a random effect model should
be used. Meanwhile, it can be seen from Table 2 that the random
combined effect value of the literature is 0.296(p ≤ 0.001); that
is, the overall correlation coefficient between entrepreneurial
activities and college students’ entrepreneurial abilities is 0.296.
Combined with the I2 value, it is clear that the degree of
variation due to random error is only 6.25%, and H1 is verified.

(3) Hypothesis testing of overall effects

We studied the influence of entrepreneurial activities on
students’ entrepreneurial abilities from three dimensions:
innovation and entrepreneurship courses, science and
technology innovation base, and academic communication.
The results are shown in Table 3. It is hereby declared that some
literatures do not strictly and explicitly state the classification
according to entrepreneurship courses, base construction, and
academic communication, but they can be incorporated into
a certain dimension according to relevant content. Therefore,
we divide them into corresponding dimensions according to
the specific content of the articles. As shown in Table 3, the
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TABLE 2 Heterogeneity test.

Model Combined
effect value

Number
studies

95%CI Z-value Heterogeneity

Upper limit Lower limit df I2 Q-value P-value

Fixed 0.305 0.321 0.289 35.623

32 31 94.75 590.425 0.000

Random 0.296 0.364 0.224 7.731

TABLE 3 Global effect hypothesis testing.

Group Combined
effect value

Number
studies

Sample size total Q-value df P-value 95% CI

Upper limit Lower limit

IEA 0.328 32 12873 590.425 31 0.000 0.370 0.285

IECE 0.334 17 6086 62.429 16 0.000 0.379 0.287

STIB 0.152 10 3018 211.599 9 0.091 0.318 –0.024

AC 0.430 5 3769 108.310 4 0.000 0.563 0.275

IEA, innovation and entrepreneurship activities in universities; IECE, innovation and entrepreneurship course education; STIB, science and technology innovation base; AC,
academic communication.

TABLE 4 Adjust the effect.

Varible Number studies Combined effect value 95% CI Z-value Heterogeneity

Upper limit Lower limit df I2 Q-value P-value

H3: School type 590.003 ≤0.001

Professional 9 0.324 0.416 0.226 6.202 8 88.951 72.407 ≤0.001

Comprehensive 23 0.286 0.376 0.190 5.675 22 95.75 517.596 ≤0.001

H4: Gender 551.308 ≤0.001

Female 9 0.365 0.474 0.244 5.621 8 91.974 99.67 ≤0.001

Male 16 0.280 0.378 0.176 5.113 15 94.575 276.509 ≤0.001

H5: Country 429.285 ≤0.001

Developing 21 0.355 0.412 0.296 10.898 20 89.510 190.663 ≤0.001

Developed 11 0.174 0.321 0.019 2.198 10 95.809 238.623 0.028

H6:Year 2016 588.090 ≤0.001

Before 10 0.208 0.392 0.007 2.030 9 97.895 427.483 0.042

After 20 0.330 0.0392 0.266 9.454 19 88.127 160.027 ≤0.001

H7:Age 23 509.975 ≤0.001

More than 23 2 0.239 0.370 0.099 3.296 13 95.908 317.702 ≤0.001

Less than23 14 0.337 0.413 0.256 7.708 15 92.145 190.950 ≤0.001

correlation coefficients of innovation and entrepreneurship
courses, science and technology innovation base, academic
communication, and students’ entrepreneurial abilities were
0.334 (p ≤ 0.001), 0.152 (p = 0.091), and 0.430 (p ≤ 0.001),
respectively. Thus, all have a positive correlation, and the
hypotheses of H2a, H2b, and H2c were verified. This result
also indicates that most scholars agree that the development of
entrepreneurial activities and their related forms in colleges has
a certain promotional effect on the improvement of students’
entrepreneurial abilities. Therefore, considering the current
social demand or long-term social development, colleges

should actively carry out related innovative and entrepreneurial
activities to improve students’ entrepreneurial abilities and
cultivate high-quality talent.

Moderating effects—Meta regression
analysis

The type of university, age, gender, year2016, and the
economic development were used as moderating variables.
To make the relevant results clearer, we adopted 0–1 coding
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TABLE 5 Total summary results of the theoretical hypothesis.

Assuming number The
inspection

results

H1: There is a positive correlation between entrepreneurial
activities and entrepreneurial abilities in higher education

Support

H2a: There is a positive correlation between innovation and
entrepreneurship education and college students’
entrepreneurship abilities.

Support

H2b: There is a positive correlation between science &
technology innovation base and college students’
entrepreneurial abilities.

Support

H2c: There is a significant positive correlation between
academic communication and college students’
entrepreneurial abilities.

Support

H3: The relationship between entrepreneurial activities and
college students’ entrepreneurial abilities is more significant
in professional colleges.

Support

H4: The relationship between entrepreneurial activities and
college students’ entrepreneurial abilities is more significant
for females.

Support

H5: The relationship between entrepreneurial activities and
college students’ entrepreneurial abilities is more significant
in developing countries.

Support

H6: The relationship between entrepreneurial activities and
college students’ entrepreneurial. abilities is more
significant in the literature published after 2016.

Support

H7: The relationship between entrepreneurial activities and
college students’ entrepreneurial abilities is more significant
before the age of 23.

Support

for the literature as a way to illustrate the effects of each
potential moderating variable on the relationship between
entrepreneurial activity in higher education and college
students’ entrepreneurial abilities, and the results are shown in
Table 4.

According to the analysis of the results in Table 4, firstly,
the correlation coefficient between entrepreneurial activities and
students’ entrepreneurial abilities in professional universities
is 0.324 (p ≤ 0.001), which is larger than the correlation
coefficient between them in comprehensive universities 0.286
(p ≤ 0.001), and the heterogeneity is significant (Q = 590.003,
p ≤ 0.001), indicating that in the influence of entrepreneurial
activities on students’ entrepreneurial abilities, the correlation
between entrepreneurial activities of professional universities
and students’ entrepreneurial abilities is stronger than that of
comprehensive universities, and the research hypothesis H3 is
supported by the test. Second, the correlation coefficient of 0.365
(p≤ 0.001) when the number of female participants exceeds 50%
is greater than the correlation coefficient of 0.280 (p ≤ 0.001)
when the number of female participants is less than 50%,
and the heterogeneity is significant (Q = 551.308, p ≤ 0.001),
indicating that the correlation between entrepreneurial activities
and entrepreneurial abilities is stronger for women compared
to men, and hypothesis H4 is supported by the test. Third,
the effect value of 0.355 (p ≤ 0.001) between entrepreneurial

activities and students’ entrepreneurial abilities in developing
countries is higher than the effect value of 0.174 (p ≤ 0.05)
between the two in developed countries, and the heterogeneity
is significant (Q = 429.285, p ≤ 0.001), indicating that the
correlation between entrepreneurial activities and students’
entrepreneurial abilities in developing countries is the research
hypothesis H5 was supported by the test. Fourth, the effect value
of 0.208 (p ≤ 0.05) for both before 2016, when the educational
perspective of “global common good” was not formed, is smaller
than the effect value of 0.330 (p ≤ 0.001) after 2016, and the
heterogeneity is significant (Q= 588.090, p≤ 0.001), indicating
that the relationship was more significant in the literature
published after 2016 compared to before 2016, and hypothesis
H6 was supported by the test. Fifth, the correlation coefficient
between the two was 0.337 (p ≤ 0.001) for activity participants
younger than 23 years old and 0.239 (p≤ 0.001) for participants
older than or equal to 23 years old, and the heterogeneity
was significant (Q = 509.975, p ≤ 0.001), indicating that
entrepreneurial activities in higher education before 23 years
old were more significantly related to students’ entrepreneurial
abilities. This relationship was more significant, and Hypothesis
H7 was supported by the test.

A summary of the results of the theoretical hypothesis
testing based on the above results is shown in Table 5.

Conclusion

Despite the importance of entrepreneurship education,
there is surprisingly little research on it (Zhang et al.,
2014). In particular, the influence of entrepreneurial activities
on students’ entrepreneurial ability has been ignored in
the existing research. This study presents a comprehensive
analysis of past studies on the impact of entrepreneurial
activities on college students’ entrepreneurial abilities through
32 valid papers, adopts the component analysis method,
introducing university type, gender, age structure, and other
regulatory variables, comprehensive research on the impact
of entrepreneurship education in colleges and universities
on the college students’ entrepreneurial ability, and in-depth
discussion on the relationship between the two, the following
conclusions are drawn.

Overall analysis

According to Lipsey and Wilson’s study, an effect value
with a correlation coefficient greater than or equal to 0.25
is considered to be moderately correlated, while an effect
value greater than or equal to 0.40 is considered to be
highly correlated. The influence value of entrepreneurship
activities and entrepreneurial ability of college students is
0.328, which is significantly positive correlation. It can be
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seen that college students’ Innovation and entrepreneurship
activities are an important way to improve their entrepreneurial
ability. Generally speaking, entrepreneurship includes two
basic and important factors, namely entrepreneurial spirit and
entrepreneurial skills. The so-called entrepreneurial spirit refers
to the adventurous spirit, enterprising spirit and innovative
spirit reflected in the practice of career development. It includes
independent spirit and courage. Independent spirit is one of
the most important qualities that an entrepreneur has. An
entrepreneur never feels accomplished in a company with new
ideas are not appreciated, where he/she can’t apply those ideas,
an entrepreneur wants to be its own boss, to take risks and
higher responsibilities. Entrepreneur must also have courage
to implement the ideas, to follow them, to believe, to realize
the difference. Sometime, all of us have brilliant ideas, but
very few of us have the courage to assume and follow them,
and for the other ones those ideas never become true (Zamcu,
2013). And entrepreneurial ability refers to the comprehensive
ability of organize resources and create something new
(Schumpeter, 1934). In Stevenson’s vision “an entrepreneur
has the ability to identify and develop business opportunities.”
At the same time, entrepreneurship is a very practical and
complex activity, which requires a lot of social resources.
By participating in Innovation and entrepreneurship activities
in universities, college students can effectively enhance their
entrepreneurial inspiration, obtain entrepreneurial resources,
and improve their entrepreneurial attitude (Souitaris et al.,
2007). In this way, students learn in practice and return
in practice, so as to enhance the spirit of entrepreneurship
and entrepreneurial skills. However, combined with Carrre
and Sequeira’s findings, students’ previous entrepreneurial
experiences could be positive or negative. When the legal system
is not sound, entrepreneurial activities are risky and the return
is not guaranteed, and the failed entrepreneurial experience
may have negative or even greater impact. When students
see the negative consequences of their friends’ entrepreneurial
failure (bankruptcy, life pressure, and suicide), they may
develop stronger resistance to entrepreneurship, and this effect
seems to be stronger than the effect of entrepreneurship
education. Although the results of entrepreneurial contact are
surprising, no attention has been paid to it, and no article
has elaborated the relationship between the two. Therefore, it
is particularly important to study the issue of entrepreneurial
contact in depth. Therefore, in the early stage of deciding to
carry out Innovation and entrepreneurship activities, colleges
and universities must seriously consider the environment of
activities, timely strengthen the construction of teaching staff,
and provide students with professional and accurate guidance
as far as possible.

There is also a significant positive correlation between
the three dimensions of higher education entrepreneurial
activities and entrepreneurship. Entrepreneurship education
is to promote entrepreneurship by influencing attitudes,

values and the general community culture. This aim
is the driving force behind all other objectives, namely
start-ups, self-employment, jobs creation, knowledge
advancement and skill development (Mwasalwiba, 2010).
In most countries, the long-term general education to
the national personality development, lead to students
lack of innovative entrepreneurial awareness, innovation,
entrepreneurship education will surely help to those who
will or are studying entrepreneurship of college students
according to their own conditions to the various needs
of the knowledge and ability, promote the school to
complete the task of cultivating talents. The focus of the
science and technology innovation base is to train students’
innovative thinking, encourage them to go out of class,
combine theory with practice, improve students’ self-
thinking ability and teamwork ability through activities,
and improve their comprehensive ability. At the same
time, quite a number of innovative entrepreneurial base
will provide financial support, due to the lack of social
resources, college students even with a good product idea,
but financial investment institutions will not invest in the
early stage of industrialization of scientific and technological
achievements, single financing approach makes it difficult
to commercialize products.The establishment of science
and technology innovation base has solved part of the
financial problem and made many product ideas realize
commercialization. It is obvious that effective entrepreneurial
base can improve students’ entrepreneurial ability. Effective
academic exchange can not only enable individuals to acquire
certain entrepreneurial knowledge, but also create a good
entrepreneurial atmosphere. The guidance of experienced
experts or teachers can greatly reduce the mental burden
of entrepreneurs. More importantly, it can timely help
entrepreneurs to provide consulting and guidance on the
operation and management of the company, which greatly
improves their entrepreneurial ability and the viability and
development potential of start-ups.

Moderating effects

First of all, the impact of human capital factors such
as education level, political status and social network on
students’ cognition of employment varies with the types of
schools they attend. College students’ cognitive level on their
employment ability affects whether they can correctly make
self-evaluation and whether they can meet their own career
development, and targets under the market condition (Li
and Fan, 2018). College students’ cognition of employment
will directly affect their actual employment activities. This
paper finds that compared with comprehensive colleges,
entrepreneurial activities in higher vocational colleges are
more likely to improve the entrepreneurial ability and
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entrepreneurial willingness of college students, indicating that
entrepreneurial activities in higher vocational colleges are more
rewarding. This finding has not been further studied in many
similar articles. Specialized colleges and universities have the
characteristics of obvious specialization and concentration of
research direction. Teachers in schools are highly interactive,
and participating teachers can provide students with more
accurate and professional guidance. These universities have
also been training and transporting employment talents for
relevant industries, and have a certain industry reputation.
Such an environment not only allows students to have a
specific industry network, but also facilitates whether they
want to start a business in that industry. Based on this,
the government should guide and support students with
high entrepreneurial enthusiasm and strong action ability
in professional colleges and universities. At the same time,
stimulate the entrepreneurial enthusiasm of comprehensive
colleges students. Although the research found that such
students have low entrepreneurial intention and action
motivation, they still have high potential and strong ability,
which should be paid attention to. Meanwhile, the degree
of social network has subtle influence on entrepreneurial
ability and entrepreneurial intention. A good social network is
conducive to creating a good entrepreneurial atmosphere, so it
is crucial to establish certain social networks on campus, such as
school-enterprise cooperation.

Second, the relationship between entrepreneurial activity
and entrepreneurial ability is more significant for women than
for men. This result is contrary to the research conclusion
of Yuexiu (2013). The findings underscore the need for the
current public debate on the need for more female role models
(Zhang et al., 2014). It is important for governments and
educators to recognize that entrepreneurial activity is often
associated with masculinity, and that the lack of female role
models seems to reinforce these stereotypes. Therefore, it is
necessary for us to take steps to break traditional stereotypes
and cultivate entrepreneurship in a way that is more attractive
to women. However, in the course of our research, we found a
correlation between gender and years of education, which may
led to dexiations in the above conclusions. When the number
of years of education is shorter, men are more willing to start
a business than women. With the improvement of education
level, the age of starting a business reaches about 17 years, which
means that men and women have almost the same desire to
start a business.

Third, entrepreneurial activities in developing countries
have a more pronounced effect on students’ entrepreneurial
abilities than those in developed countries. Factors such
as poor infrastructure and scarce educational resources
are both disadvantages, but they also stimulate the desire
for entrepreneurial skills and corresponding entrepreneurial
opportunities for developing countries as well as students. In
the context of the globalization of education, the support of

relevant policies introduced by the government also provides
guarantees for more institutions to carry out entrepreneurial
activities and enhance the effectiveness of their implementation.
In addition, developed countries have accumulated considerable
theoretical and practical experience in the implementation of
entrepreneurship activities in colleges and universities, and
developing countries can achieve similar or even better results
with less learning costs. Therefore, for developing regions, it
is now the best time to vigorously organize entrepreneurship
activities. However, it is worth warning that directly borrowing
advanced experience and technology from developed countries
can certainly bring short-term profits, but will definitely
contradict self-generated development in the long run. The
country should clarify its strengths and weaknesses, and identify
the most suitable path for itself.

Fourthly, the relationship between entrepreneurial activities
of colleges and universities and entrepreneurial ability of college
students is more significant than before in the literature
published after 2016. This may be because in 2016, UNESCO
reflected on the nature of education and published the
book rethinking Education: Transforming Perceptions of the
Global Common Good, which has had a broad impact on
global education. The introduction to the report states that
education should be based on humanitarianism, with respect
for life and human dignity, equal rights, social justice, cultural
diversity, international solidarity and shared responsibility for
a sustainable future. This establishes the idea that education is
a global good, taking a more mature and flexible approach to
lifelong learning in a holistic way, providing all the opportunities
to realize their potential and achieve a sustainable future.
This will provide a good foundation for future exchanges of
entrepreneurial activities between different regions and create
a good social atmosphere. However, due to the reform of
education policies, the existing literature on the impact of
entrepreneurial activities on entrepreneurial ability is basically
positive, while the literature on the negative correlation is
weak. In this case, it is difficult to publish papers with
negative correlation, which challenges the authority of the
conclusion.which is consistent with the research results of
Huang et al. (2017), but has not been shown in other relevant
literatures. However, colleges and universities still need to
take advantage of the current policy advantage to encourage
entrepreneurship and innovation, increase investment in
education, support college students to start their own businesses,
and solve the employment problem of some college students.

Fifth, the correlation between entrepreneurial activities in
higher education and entrepreneurial ability of college students
is more significant before the age of 23 than after it. In fact,
it is not hard to understand that students’ learning ability,
willingness to learn and self-efficacy peak before the age of
23. At the same time, most students are in the fourth year
or graduation stage of their undergraduate studies, which is
the stage of contact with society. In addition, social work has
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been in a state of saturation, most school governments have
been encouraging students to start their own business policy
attitude, which has a certain impact on the entrepreneurial
ability of students. However, during this period, the enterprises
founded by students are still in the embryonic stage. They lack
experience and financial connections, and are easily swallowed
up by large companies. How to support the development
of these enterprises correctly and effectively becomes an
important problem.

Limitation of research

In this study, we strictly followed the criteria of meta-
analysis to screen the literature, conduct data analysis and
integration to explore the relationship between entrepreneurial
activities and the influence of college students’ entrepreneurial
abilities, and introduce the corresponding moderating variables,
but there are still shortcomings.

First, meta-analysis itself has certain limitations. Only when
there is no effect modification can there be a specific data
interpretation of the combined effect size, but paradoxically, it
is impossible to determine whether there is effect modification.
In other words, the resulting combined effect size is only some
kind of mixed effect and does not necessarily have a causal
explanation. It is difficult to produce identical results for the
same research question.

Second, in the literature collection link, we made certain
selections of the existing literature to ensure the reliability of the
results. However, this prevents the inclusion of a large amount
of literature and the study of all relevant literature individually,
which will inevitably lead to relevant errors in the conclusion.

Third, the evaluation of students’ entrepreneurial abilities
was based on their subjective perceptions, and there was a
discrepancy between perceptions and facts. Obviously, the risk

that students’ perceptions of the external world may differ from
reality is common (Turker and Senem Sonmez, 2009), which
reinforces the uncertainty of the data we collected.

In addition, it is not sufficient to adopt only the three
dimensions of entrepreneurial activity in higher education.
It is also necessary to pay attention to the impact of each
component of each dimension on students’ entrepreneurial
abilities because some elements in the sub-dimensions may
have a negative impact on students’ entrepreneurship. If the
positive and negative relationships between the factors are offset,
the impact of college entrepreneurial activities on students’
entrepreneurial abilities may not be properly measured.

Author contributions

JH, KZ, and SF designed the study, performed the research,
analysed data, and wrote the manuscript.

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.

References

Ahmed, T., Chandran, V. G. R., Klobas, J. E., Liñán, F., and Kokkalis, P. (2020).
Entrepreneurship education programmes: how learning, inspiration and resources
affect intentions for new venture creation in a developing economy. Int. J. Manage.
Educ. 18:100327. doi: 10.1016/j.ijme.2019.100327

Asimakopoulos, G., Hernández, V., and Peña Miguel, J. (2019). Entrepreneurial
intention of engineering students: the role of social norms and entrepreneurial
self-efficacy. Sustainability 11:4314.

Bakucs, Z., Fałkowski, J., and Fertõ, I. (2013). What Causes Asymmetric Price
Transmission in Agro-Food Sector? Meta-Analysis Perspective (No. MT-DP-2013/3).
IEHAS Discussion Papers. Budapest: Hungarian Academy of Sciences, Institute of
Economics, Centre for Economic and Regional Studies.

Bellucci, A., and Pennacchio, L. (2016). University knowledge and firm
innovation: evidence from European countries. J. Technol. Transf. 41, 730–750.
doi: 10.1007/s10961-015-9408-9

Bergmann, H., Geissler, M., Hundt, C., and Grave, B. (2018). The climate for
entrepreneurship at higher education institutions. Res. Policy 47, 700–716. doi:
10.1016/j.respol.2018.01.018

Black, S. E., Muller, C., Spitz-Oener, A., He, Z., Hung, K., and Warren, J. R.
(2021). The importance of STEM: high school knowledge, skills and occupations
in an era of growing inequality. Res. Policy 50:104249. doi: 10.1016/j.respol.2021.
104249

Ceresia, F. (2018). The role of entrepreneurship education in fostering
entrepreneurial intentions and performances: A review of 30 years of research.
Rev. Equidad Desarro. 47–66. doi: 10.19052/ed.4380

Coduras, A., Urbano, D., Rojas, Á, and Martínez, S. (2008). The relationship
between university support to entrepreneurship with entrepreneurial activity in
Spain: a GEM data based analysis. Int. Adv. Econ. Res. 14, 395–406. doi: 10.1007/
s11294-008-9173-8

Cui, J., Sun, J., and Bell, R. (2021). The impact of entrepreneurship education
on the entrepreneurial mindset of college students in China: the mediating role of
inspiration and the role of educational attributes. Int. J. Manage. Educ. 19:100296.
doi: 10.1016/j.ijme.2019.04.001

De Vita, L., Mari, M., and Poggesi, S. (2014). Women
entrepreneurs in and from developing countries: evidences from

Frontiers in Psychology 14 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.843978
https://doi.org/10.1016/j.ijme.2019.100327
https://doi.org/10.1007/s10961-015-9408-9
https://doi.org/10.1016/j.respol.2018.01.018
https://doi.org/10.1016/j.respol.2018.01.018
https://doi.org/10.1016/j.respol.2021.104249
https://doi.org/10.1016/j.respol.2021.104249
https://doi.org/10.19052/ed.4380
https://doi.org/10.1007/s11294-008-9173-8
https://doi.org/10.1007/s11294-008-9173-8
https://doi.org/10.1016/j.ijme.2019.04.001
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-13-843978 July 27, 2022 Time: 14:34 # 15

Hua et al. 10.3389/fpsyg.2022.843978

the literature. Eur. Manage. J. 32, 451–460. doi: 10.1016/j.emj.2013.
07.009

Doanh, D. C., and Bernat, T. (2019). Entrepreneurial self-efficacy and intention
among Vietnamese students: a meta-analytic path analysis based on the theory
of planned behavior. Proc. Comp. Sci. 159, 2447–2460. doi: 10.1016/j.procs.2019.
09.420

Fan-Chuan, T., Mu-Hsuam, H., and Dar-Zen, C. (2020). Factors of university–
industry collaboration affecting university innovation performance. J. Technol.
Transf. 45, 560–570. doi: 10.1007/s10961-018-9656-6

Fang, M., Zhai, Y., Xie, M., and Liu, M. (2021). Policy cognition, entrepreneurial
environment and performance of entrepreneurial training in return to the
hometown. J. Manage. 34, 32–34.

Hahn, D., Minola, T., Van Gils, A., and Huybrechts, J. (2017). Entrepreneurial
education and learning at universities: exploring multilevel contingencies.
Entrepreneur. Reg. Dev. 29, 945–974. doi: 10.1080/08985626.2017.1376542

Hassan, R. A., and Wafa, S. A. (2012). Predictors towards entrepreneurial
intention: a Malaysian case study. Asia. J. Bus. Manage. Sci. 1, 1–10.

Hassan, A., Saleem, I., Anwar, I., and Hussain, S. A. (2020). Entrepreneurial
intention of Indian university students: the role of opportunity recognition and
entrepreneurship education. Educ. Train. 62, 843–861. doi: 10.1108/ET-02-2020-
0033

Herman, E. (2019). Entrepreneurial Intention among Engineering Students and
Its Main Determinants. Proc. Manufact. 32, 318–324. doi: 10.1016/j.heliyon.2022.
e09214

Huang, D., Cao, W., and Chen, Y. (2017). Meta analysis on the influence of
entrepreneurship education on entrepreneurial willingness under the background
of “double creation”. J. Inner Mongolia Normal University 46, 141–144.

Lee, E.H., Kim, C.Y., and Yoo, J.W. (2020). Relationship between user
innovation activities and market performance: moderated mediating effect
of absorptive capacity and CEO’s shareholding on innovation performance.
Sustainability 12:10532. doi: 10.3390/su122410532

Ismail, V. Y., and Zain, E. (2015). The portrait of entrepreneurial competence on
student entrepreneurs. Proc. Soc. Behav. Sci. 169, 178–188. doi: 10.1016/j.sbspro.
2015.01.300

Karimi, S., Biemans, H. J., Lans, T., Chizari, M., and Mulder, M. (2016). The
impact of entrepreneurship education: a study of Iranian students’ entrepreneurial
intentions and opportunity identification. J. Small Bus. Manage. 54, 187–209.
doi: 10.1111/jsbm.12137

Krueger, N. Jr., and Dickson, P. R. (1994). How believing in ourselves increases
risk taking: perceived self-efficacy and opportunity recognition. Decision Sci. 25,
385–400. doi: 10.1111/j.1540-5915.1994.tb01849.x

Lagula, A., Marian, J. A., and Gorgievski, M. J. (2019). A psychosocial
study of self-perceived creativity and entrepreneurial intentions in a sample
of university students. Think. Skills Creat. 31, 44–57. doi: 10.1016/j.tsc.2018.
11.004

Larbi, D., and Gyedu, F. (2021). Harnessing entrepreneurial education in the
technical universities: a panacea to youth unemployment. J. Hum. Res. Manage. 9,
15–21. doi: 10.11648/j.jhrm.20210901.12

Lavelle, B. A. (2018). Entrepreneurship education’s impact on entrepreneurial
intention: A predictive regression model of Chinese university students. Entrep.
Educ. Pedag. 4, 30–51.

Li, L., and Wu, D. (2019). Entrepreneurial education and students’
entrepreneurial intention: Does team cooperation matter? J. Glob. Entrep. Res. 9,
1–13.

Li, Y., and Fan, Y. (2018). “Research on Gender Difference in College
Students’Cognition on Their Employment Ability,” in Proceedings of the
2018 International Conference on Economy, Management and Entrepreneurship,
(Atlantis Press), 170.

Madrid-Guijarro, A., Philippe Martin, D., and Garcla-Perez-de-Lema, D.
(2021). Capacity of open innovation activities in fostering product and process
innovation in manufacturing SMEs. Rev. Manag. Sci. 15, 2137–2164. doi: 10.1007/
s11846-020-00419-8

Maheshwairi, G. (2021). Factors influencing entrepreneurial intentions the most
for university students in Vietnam: Educational support, personality traits or TPB
components? Educ. Train. 63, 1138–1153. doi: 10.1108/ET-02-2021-0074

Maheshwari, G., and Kha, K. L. (2022). Investigating the relationship between
educational support and entrepreneurial intention in Vietnam: the mediating role
of entrepreneurial self-efficacy in the theory of planned behavior. Int. J. Manage.
Educ. 20:100553. doi: 10.1016/j.ijme.2021.100553

Mahmoud, M., Garba, A., Abdullah, Y., and Ali, A. (2020). Assessment
of entrepreneurship education on the relationship between attitude, subjective
norms, perceived behavioural control and entrepreneurial intention. Int. J. Bus.
Technopreneur. 10, 197–210.

Mao, J., Peng, G., and Chen, J. (1992). The objectives, curriculum and evaluation
of entrepreneurship education s[J]. Educ. Rev. 01, 26–30.

Maresch, D., Harms, R., Kailer, N., and Wimmer-Wurm, B. (2016). The
impact of entrepreneurship education on the entrepreneurial intention of
students in science and engineering versus business studies university programs.
Technol. Forec. Soc. Change 104, 172–179. doi: 10.1016/j.techfore.2015.11.
006

Martin-Rios, C., Parga-Dans, E., and Pasamar, S. (2019). Innovation strategies
and complementarity between innovation activities: the case of commercial
archaeological firms. Serv. Bus. 13, 695–713. doi: 10.1007/s11628-019-00401-9

Marvel, M. R., Davis, J. L., and Sproul, C. R. (2016). Human capital and
entrepreneurship research: a critical review and future directions. Entrepreneur.
Theory Practice 40, 599–626. doi: 10.1186/s12913-016-1423-5

McKeown, J., Millman, C., Sursani, S. R., Smith, K., and Martin, L. M. (2006).
Graduate entrepreneurship education in the United Kingdom. Educ. Train. 48,
597–613. doi: 10.1108/00400910610710038

Munir, H., Jianfeng, C., and Ramzan, S. (2019). Personality traits and theory of
planned behavior comparison of entrepreneurial intentions between an emerging
economy and a developing country. Int. J. Entrepreneur. Behav. Res. 25, 554–580.
doi: 10.1108/IJEBR-05-2018-0336

Mwasalwiba, E. S. (2010). Entrepreneurship education: a review of its objectives,
teaching methods, and impact indicators. Educ. Train. 52, 20–47. doi: 10.1108/
00400911011017663

Oyugi, J. L. (2011). The mediating effect of self-efficacy on the relationship
between entrepreneurship education and entrepreneurial intentions of university
students. J. Entrep. Manage. Innov. 11, 31–56.

Paray, Z. A., and Kumar, S. (2020). Does entrepreneurship education influence
entrepreneurial intention among students in HEI’s? The role of age, gender
and degree background. J. Int. Educ. Bus. 13, 55–72. doi: 10.1108/JIEB-02-2019-
0009

Piperopoulos, P., and Dimov, D. (2015). Burst bubbles or build steam?
Entrepreneurship education, entrepreneurial self-efficacy, and entrepreneurial
intentions. J. Small Bus. Manage. 53, 970–985. doi: 10.1111/jsbm.12116

Pruett, M. (2012). Entrepreneurship education: workshops and entrepreneurial
intentions. J. Educ. Bus. 87, 94–101. doi: 10.1080/08832323.2011.573594

Puni, A., Anlesinya, A., and Korsorku, P. D. A. (2018). Entrepreneurial
education, self-efficacy and intentions in Sub-Saharan Africa. Afr. J. Econ. Manage.
Stud. 9, 492–511. doi: 10.1108/AJEMS-09-2017-0211

Qu, S. H. (2021). Practical Exploration on the Integration of Innovation and
Entrepreneurship Education and Professional Education. Int. J. Sec. Educ. 9,
45–50. doi: 10.3389/fpsyg.2021.693216

Rashid, L. (2019). Entrepreneurship education and sustainable development
goals: a literature review and a closer look at fragile states and technology-enabled
approaches. Sustainability 11:5343. doi: 10.3390/su11195343

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

Rosiqie-Blaso, M., Madrid-Guijarro, A., and Garcla-Perez-de-Lema, D. (2017).
The effects of personal abilities and self-efficacy on entrepreneurial intentions. Int.
Entrep. Manag. J. 14, 1025–1052. doi: 10.1007/s11365-017-0469-0

Saeed, S., Yousafzai, S. Y., Yani-De-Soriano, M., and Muffatto, M. (2015). The
role of perceived university support in the formation of students’ entrepreneurial
intention. J. Small Bus. Manage. 53, 1127–1145.

Salamzadeh, A., Azimi, M. A., and Kirby, D. A. (2013). Social entrepreneurship
education in higher education: insights from a developing country. Int. J.
Entrepreneur. Small Bus. 20, 17–34. doi: 10.1504/IJESB.2013.055691

Sanusi, I. T., Olaleye, S. A., and Atjonen, P. (2017). Assessment of innovative
entrepreneurship education in Nigerian tertiary institutions. J. Entrepreneur. Educ.
20, 1–17.

Schumpeter, J. A. (1934). The Theory of Economic Development: An Inquiry into
Profits, Capital, Credit, Interest, and the Business Cycle. Cambridge, Mass: Harvard
University Press

Shahin, M., Ilic, O., Gonsalvez, C., and Whittle, J. (2021). The impact of a STEM-
based entrepreneurship program on the entrepreneurial intention of secondary
school female students. Int. Entrepreneur. Manage. J. 17, 1867–1898. doi: 10.1007/
s11365-020-00713-7

Souitaris, V., Zerbinati, S., and Al-Laham, A. (2007). Do entrepreneurship
programmes raise entrepreneurial intention of science and engineering students?
The effect of learning, inspiration and resources. J. Bus. Ventur. 22, 566–591.
doi: 10.1016/j.jbusvent.2006.05.002

Tan, L. W., Cao, W. X., and Song, S. X. (2015). Study on the relationship between
college entrepreneurship education and students’ entrepreneurial intention.
Technoecon. Manage. Res. 34–39.

Frontiers in Psychology 15 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.843978
https://doi.org/10.1016/j.emj.2013.07.009
https://doi.org/10.1016/j.emj.2013.07.009
https://doi.org/10.1016/j.procs.2019.09.420
https://doi.org/10.1016/j.procs.2019.09.420
https://doi.org/10.1007/s10961-018-9656-6
https://doi.org/10.1080/08985626.2017.1376542
https://doi.org/10.1108/ET-02-2020-0033
https://doi.org/10.1108/ET-02-2020-0033
https://doi.org/10.1016/j.heliyon.2022.e09214
https://doi.org/10.1016/j.heliyon.2022.e09214
https://doi.org/10.3390/su122410532
https://doi.org/10.1016/j.sbspro.2015.01.300
https://doi.org/10.1016/j.sbspro.2015.01.300
https://doi.org/10.1111/jsbm.12137
https://doi.org/10.1111/j.1540-5915.1994.tb01849.x
https://doi.org/10.1016/j.tsc.2018.11.004
https://doi.org/10.1016/j.tsc.2018.11.004
https://doi.org/10.11648/j.jhrm.20210901.12
https://doi.org/10.1007/s11846-020-00419-8
https://doi.org/10.1007/s11846-020-00419-8
https://doi.org/10.1108/ET-02-2021-0074
https://doi.org/10.1016/j.ijme.2021.100553
https://doi.org/10.1016/j.techfore.2015.11.006
https://doi.org/10.1016/j.techfore.2015.11.006
https://doi.org/10.1007/s11628-019-00401-9
https://doi.org/10.1186/s12913-016-1423-5
https://doi.org/10.1108/00400910610710038
https://doi.org/10.1108/IJEBR-05-2018-0336
https://doi.org/10.1108/00400911011017663
https://doi.org/10.1108/00400911011017663
https://doi.org/10.1108/JIEB-02-2019-0009
https://doi.org/10.1108/JIEB-02-2019-0009
https://doi.org/10.1111/jsbm.12116
https://doi.org/10.1080/08832323.2011.573594
https://doi.org/10.1108/AJEMS-09-2017-0211
https://doi.org/10.3389/fpsyg.2021.693216
https://doi.org/10.3390/su11195343
https://doi.org/10.1108/00400919910279973
https://doi.org/10.1108/00400919910279973
https://doi.org/10.1007/s11365-017-0469-0
https://doi.org/10.1504/IJESB.2013.055691
https://doi.org/10.1007/s11365-020-00713-7
https://doi.org/10.1007/s11365-020-00713-7
https://doi.org/10.1016/j.jbusvent.2006.05.002
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-13-843978 July 27, 2022 Time: 14:34 # 16

Hua et al. 10.3389/fpsyg.2022.843978

Tang, J., Kacmar, K. M. M., and Busenitz, L. (2012). Entrepreneurial alertness in
the pursuit of new opportunities. J. Bus. Ventur. 27, 77–94. doi: 10.1016/j.jbusvent.
2010.07.001

Tantawy, M., Herbert, K., McNally, J. J., Mengel, T., Piperopoulos, P., and
Foord, D. (2021). Bringing creativity back to entrepreneurship education: creative
self-efficacy, creative process engagement, and entrepreneurial intentions. J. Bus.
Ventur. Insights 15:e00239. doi: 10.1016/j.jbvi.2021.e00239

Thomas, W. Y. M., Lau, T., and Chan, K. F. (2002). The competitiveness of
small and medium enterprises: a conceptualization with focus on entrepreneurial
competencies. J. Bus. Ventur. 17, 123–142. doi: 10.1016/S0883-9026(00)
00058-6

Turker, D., and Senem Sonmez, S. (2009). Which factors affect entrepreneurial
intention of university students? J. Eur. Indus. Train. 32, 142–159. doi: 10.1108/
03090590910939049
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