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ABSTRACT

As digital technologies reshape the global economy, fostering digital entrepreneurial intention (DEI) among
university students has become an urgent educational goal. However, empirical research on how entrepre-
neurship education promotes DEI, particularly through creativity and digital literacy, remains limited. Drawing
on survey data from 1188 graduating students at a “double first-class” university in Guangdong, China, this study
examines how different forms of entrepreneurship education (theoretical vs. practice-based) influence DEI. To
control for selection bias and strengthen causal inference, propensity score matching (PSM) is applied. The re-
sults show that practice-oriented education significantly enhances DEI by fostering creativity, which serves as a
mediating mechanism. Moreover, digital literacy, particularly growth-oriented social media use, moderates the
direct effect of education on DEI, amplifying its impact, while entertainment-oriented use diminishes it. These
findings underscore the importance of experiential entrepreneurship curricula that integrate digital skill devel-
opment and purposeful social media engagement to cultivate entrepreneurial readiness in the digital age.

Introduction

The global wave of digital transformation, driven by artificial intel-
ligence and emerging technologies, has profoundly reshaped the entre-
preneurship landscape. Digital entrepreneurship, which harnesses these
technologies to create and deliver value, has become a vital driver of
economic growth and industrial renewal. As digital platforms lower
traditional barriers to entry, they create new opportunities for young
entrepreneurs, especially in emerging markets. Research shows that
digital entrepreneurship not only contributes to economic growth but
also helps address youth unemployment in developing economies
(Aloulou et al., 2024). In China, this trend is particularly evident among
university students who are facing increasing employment pressure.
According to the 2021 Report on College Students’ Entrepreneurship in
China, the internet and IT-related sectors are now the most popular
entrepreneurial choices among students, reflecting the transformative
influence of digital technologies on career pathways.

* Corresponding authors.

As China accelerates its national digital transformation strat-
egy—“Digital China”—igital Chinalerates its national digital trans-
formation nologies skills and mindset needed for success in a digitally
driven economy. According to the recent Graduate Employment and
Entrepreneurship Report, 20.84% of 2023 graduates expressed interest
in pursuing careers or starting ventures in the digital economy. This
rising interest underscores the strategic relevance of digital entrepre-
neurship to national development. However, successful participation in
digital entrepreneurship requires more than technological access; it
demands core digital competencies. These include applying emerging
tools, managing digital risks, and evaluating relevant information
streams (Soltanifar et al., 2021). However, many students lack system-
atic preparation in these areas.

Against this backdrop, digital entrepreneurial intention (DEI), which
is students’ intentions to initiate digitally enabled ventures, has emerged
as a critical construct for understanding youth innovation in the digital
era. While entrepreneurial intention has been widely studied,
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considerably less attention has been given to DEI, which demands a
unique blend of creativity, digital literacy, and opportunity recognition.
Although entrepreneurship education is known to shape entrepreneurial
intention (Bae et al., 2014; Xu & Song, 2024), its role in specifically
fostering DEI has received limited empirical attention.

At the same time, several critical research gaps remain unaddressed.
First, existing studies rarely disentangle different components of entre-
preneurship education, such as theoretical instruction versus practice-
based formats, and their distinct effects on DEI. Second, the role of
creativity as a mediating process in the formation of DEI, especially in
digital contexts, has received insufficient empirical attention. Third,
digital literacy is often regarded as a fixed personal trait rather than as
an interactive condition that can moderate the impact of education.

To address these gaps, this study proposes an integrated framework
to examine how entrepreneurship education, creativity, and digital lit-
eracy jointly influence DEI among university students in China. The
following research questions guide the investigation:

RQ1. To what extent does entrepreneurship education influence uni-
versity students’ DEI?

RQ2. Does creativity mediate the relationship between entrepreneur-
ship education and DEI?

RQ3. Does digital literacy moderate the effectiveness of entrepre-
neurship education in shaping students’ DEI?

Drawing on survey data from 1188 graduating students at a “double
first-class” university in Guangdong, China, this study examines how
both theoretical and practice-based forms of entrepreneurship education
influence students’ DEI outcomes. Additionally, it analyzes the moder-
ating roles of digital competence and social media use, and the medi-
ating role of creativity. To enhance causal inference and control for
selection bias, propensity score matching (PSM) is applied, comparing
students with and without entrepreneurship education based on
observed covariates. The findings are expected to offer valuable insights
for universities, policymakers, and educators aiming to improve entre-
preneurship education frameworks in the digital era.

In doing so, this study makes several important contributions to the
literature on digital entrepreneurship and education.

First, it provides empirical evidence on how creativity and digital
literacy jointly shape DEI among university students. While prior studies
have examined these constructs separately, this study integrates them
into a unified framework grounded in the theory of planned behavior
(TPB) and social cognitive career theory (SCCT), offering new theoret-
ical insights.

Second, by distinguishing between theoretical and practical modes
of entrepreneurship education, the study reveals that practice-oriented
formats, such as competitions and hands-on projects, exert a signifi-
cantly more substantial influence. This contributes to the growing body
of research aimed at enhancing the effectiveness of entrepreneurship
education in digital environments.

Third, by focusing on Chinese university students, the research ap-
plies PSM to isolate better the effects of entrepreneurship education and
control for selection bias, addressing a significant methodological gap in
prior studies.

Lastly, it advances the literature on digital entrepreneurial ecosys-
tems by examining how social media use types, classified as growth-
oriented vs. entertainment-oriented, moderate the educational
pathway to digital entrepreneurship. This aligns with recent calls (Sahut
et al., 2021; Elia et al., 2020) for universities to serve not only as pro-
viders of knowledge but also as ecosystem builders, fostering entrepre-
neurial readiness through networks, digital tools, and experiential
learning opportunities.

The remainder of the manuscript is structured as follows. Section 2
presents a review of the literature on digital entrepreneurship, entre-
preneurship education, creativity, and digital literacy, followed by the
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development of research hypotheses. Section 3 outlines the research
design, including data sources, variable operationalization, and the
application of PSM for causal inference. Section 4 reports the empirical
findings and robustness checks. Section 5 provides a detailed discussion
of the theoretical and practical implications, along with the study’s
limitations. Finally, Section 6 presents the concluding remarks and
outlines directions for future research.

Literature review
Conceptual definitions and clarifications

Entrepreneurship and digital entrepreneurship

The rapid proliferation of digital technologies and the rise of
platform-based economies have profoundly transformed the entrepre-
neurial landscape, leading to the emergence of digital entrepreneurship.
This form of entrepreneurship is distinct from traditional models in that
it relies heavily on the use of digital platforms, online tools, and
emerging media technologies to identify, exploit, and scale business
opportunities (Bican & Brem, 2020; Sahut et al., 2021).

Digital entrepreneurship encompasses a broad spectrum of activities.
These include e-commerce, app development, social media influencing,
livestream commerce, and virtual service delivery (Delacroix et al.,
2019; Torhonen et al., 2021). Its relatively low capital requirements and
broad accessibility allow individuals, particularly students and digital
natives, to participate in entrepreneurial activity with fewer resource
constraints (Xin & Ma, 2023).

Over time, scholarly definitions of digital entrepreneurship have
evolved. Initially, these definitions were primarily centered on techno-
logical aspects. For instance, Kollmann & Kuckertz (2006) characterized
digital entrepreneurship as the creation of digital goods and services
distributed via electronic networks. Later, Nambisan (2017) emphasized
the dynamic, innovation-driven nature of digital entrepreneurship,
where digital tools shape not only product offerings but also organiza-
tional forms and stakeholder interactions. More recently, researchers
have examined digital entrepreneurship as a systemic and
process-oriented phenomenon, encompassing opportunity recognition,
value creation, and venture scaling, all facilitated by digital affordances
(Sahut et al., 2021; Kraus et al., 2019).

In line with this progression, the present study defines digital
entrepreneurship as the process of identifying and exploiting entrepre-
neurial opportunities through digital technologies, particularly internet-
based tools and emerging media, to create and deliver new forms of
value (Elnadi & Gheith, 2023). This definition underscores the trans-
formative impact of digitalization in reshaping entrepreneurial logic,
from physical to virtual channels, from resource-intensive to lightweight
models, and from local to global reach.

Furthermore, the rise of digital entrepreneurship has led to the for-
mation of digital entrepreneurial ecosystems, in which universities serve
as key institutional anchors. Universities contribute not only knowledge
and infrastructure but also play a central role in shaping students’
entrepreneurial mindsets and digital competencies (Elia et al., 2020). As
digital natives, university students are uniquely equipped to harness
online environments for entrepreneurial learning and action (Teo,
2016).

Nevertheless, despite growing interest in student entrepreneurship,
limited research has systematically examined the mechanisms through
which entrepreneurship education fosters DEI. Further, the enabling
conditions, such as digital literacy and social media engagement, which
shape students’ capacity to engage in digital entrepreneurship, remain
underexplored. These gaps underscore the need for a more integrated
theoretical account of how cognitive, educational, and contextual fac-
tors influence digital entrepreneurship.

Entrepreneurial intention and digital entrepreneurial intention
Entrepreneurial intention refers to an individual’s deliberate
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commitment and psychological preparedness to start a new business. It
is widely regarded as a reliable predictor of actual entrepreneurial
behavior (Bae et al., 2014). This construct captures not only motivation
but also an individual’s planning orientation and perceived feasibility in
launching entrepreneurial ventures (Thompson, 2009). Grounded in
cognitive models of planned behavior, entrepreneurial intention reflects
the mental process through which individuals develop the desire and
formulate strategies to become entrepreneurs.

In the context of the digital economy, traditional entrepreneurial
intention has evolved to encompass the use of digital technologies and
platforms. DEI extends the core notion of entrepreneurial intention by
focusing on how individuals leverage internet-based tools, social media,
and digital infrastructures to identify opportunities, design scalable
business models, and implement them in online environments (Dutot &
Van Horne, 2015; Aloulou et al., 2024). Therefore, DEI captures not only
whether an individual intends to start a business, but also whether they
intend to do so through digital means.

Mugiono et al. (2021) introduced the notion of “online entrepre-
neurial intention,” underscoring the role of sustained digital engage-
ment, such as online information search, planning behavior, and
platform participation, in supporting entrepreneurial ambition. This
aligns with broader definitions of DEI, which emphasize an individual’s
capacity and readiness to utilize digital tools for business innovation and
value creation (Abaddi, 2024). Importantly, DEI also demonstrates
adaptability to rapidly evolving digital environments and the capacity to
navigate technological opportunities and constraints.

As digital platforms and tools become increasingly embedded in
entrepreneurial processes, understanding DEI becomes essential,
particularly for digital-native student populations. It offers a valuable
lens to assess how educational programs, cognitive factors such as
creativity, and enabling conditions like digital literacy and social media
behavior jointly influence students’ entrepreneurial aspirations in digi-
tal contexts.

Entrepreneurship education and its evolution

Entrepreneurship education refers to a structured process through
which individuals, particularly students, develop entrepreneurial
awareness, mindset, and competencies via formal coursework, project-
based learning, and hands-on activities (Xiang & Lei, 2014). Tradition-
ally, its core objectives include shaping entrepreneurial cognition
(Donckels, 1991) and fostering key capabilities such as opportunity
recognition, technological adaptability, and risk tolerance (Li, Bu,
Zhang, & Huang, 2024). In today’s digital economy, these goals are
increasingly intertwined with the need to prepare students to identify
and capitalize on technology-enabled entrepreneurial opportunities
(Yami et al., 2021).

Despite its growing relevance, entrepreneurship education continues
to face persistent challenges, including outdated curricula, limited uni-
versity—industry collaboration, and inadequate alignment with the
rapidly evolving digital and global business landscape (Ma & Wang,
2023). Traditional programs have often emphasized general business
knowledge (Mukesh et al., 2020) while overlooking emerging compe-
tencies such as data-driven decision-making and digital platform design
(Nowinski et al., 2019). As a result, the field is shifting from a conven-
tional to a digitally integrated paradigm, one that actively incorporates
digital tools, platforms, and mindsets into educational design (Ratten &
Usmanij, 2021).

This digital shift in entrepreneurship education is evident across
three key areas of evolution. First, teaching methods are being reima-
gined through online platforms, gamification, and blended learning
models (Xin & Ma, 2023). Second, the scope of education is expanding to
include students from non-business disciplines, emphasizing interdisci-
plinary and digitally native capabilities (Teo, 2016). Third, experiential
learning, via startup incubators, digital simulations, and real-world
problem-solving, has become a central pedagogical approach (Henry,
2020).
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Through these innovations, education is no longer confined to
traditional models of venture creation. Instead, it acts as a catalyst for
transforming digital literacy, enhancing creativity, and fostering inten-
tion, all of which are critical for navigating the complexities of the
digital entrepreneurial landscape (Richter et al., 2017). This conceptual
evolution highlights the growing interplay between educational inter-
vention, individual cognition, and the enabling digital environment, an
interplay that informs the present study’s analytical model.

Theoretical foundation and research hypotheses

Integrative theoretical framework

This study draws on two complementary frameworks—the TPB
(Ajzen, 1991) and SCCT (Lent et al., 1994)—to explore the mechanisms
linking entrepreneurship education to DEI. These theories have been
widely applied to explain entrepreneurial behavior in traditional con-
texts and provide a strong foundation for understanding intention for-
mation, cognitive mediation, and contextual moderation in the digital
age.

According to the TPB, entrepreneurial intention is shaped by three
key psychological components: attitudes toward behavior, subjective
norms, and perceived behavioral control. Entrepreneurship education
can influence these components by reshaping students’ beliefs, equip-
ping them with entrepreneurial knowledge, and enhancing their confi-
dence to act. Within this framework, creativity serves as a cognitive
enabler, facilitating students’ capacity to imagine, design, and imple-
ment novel entrepreneurial solutions. This aligns with previous studies
that emphasize the critical role of creativity in translating education into
entrepreneurial outcomes (Shahab et al., 2019).

SCCT emphasizes the interaction of personal agency, learning ex-
periences, and environmental supports in shaping career-related out-
comes. Within this framework, digital literacy serves as a boundary
condition, affecting how effectively entrepreneurship education is
translated into entrepreneurial intention. It enhances students’ capacity
to apply acquired knowledge in digital contexts (Yang & Zhou, 2019;
Bachmann et al., 2024). By increasing opportunity awareness and
reducing implementation barriers, digital literacy enhances the effec-
tiveness of entrepreneurship education in fostering students’ intentions
to take action.

By integrating these theoretical lenses, this study examines how
entrepreneurship education (1) directly influences DEI, (2) operates
through creativity as a mediating mechanism, and (3) interacts with
digital conditions, specifically digital competence and social media use,
to shape entrepreneurial outcomes.

Fig. 1 presents the theoretical framework of this study, which ex-
amines the complex mechanisms influencing university students’ DEI
and offers both theoretical and empirical foundations for improving the
effectiveness of entrepreneurship education in the digital age.

Creativity

Digital Literacy

Entrepreneurship
Education

Digital Entrepreneurial
Intention

Fig. 1. Theoretical framework: entrepreneurship education, creativity, digital
literacy, and digital entrepreneurial intention.
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Entrepreneurship education and digital entrepreneurial intention

Entrepreneurship education has long been recognized as a founda-
tional intervention for fostering entrepreneurial intention among uni-
versity students (Turner & Gianiodis, 2018). Drawing on the TPB, such
education can influence intention formation through shaping students’
attitudes, subjective norms, and perceived behavioral control (Ajzen,
1991). Acquiring entrepreneurial knowledge and being exposed to
entrepreneurial environments enable students to view entrepreneurship
as both a desirable and feasible career path, strengthening their inten-
tion to pursue it (Alberti et al., 2004; Ye, 2009; Hoang et al., 2020).

In the context of digital transformation, entrepreneurship education
has increasingly incorporated digital content, tools, and methods. This
digital shift empowers students to identify, evaluate, and exploit
entrepreneurial opportunities through digital technologies, strength-
ening their DEI (Lei & Chen, 2021; Ma & Wang, 2023). This aligns with
SCCT’s emphasis on how learning experiences and self-efficacy, espe-
cially in technology-mediated environments, can shape goal-directed
behaviors (Lent et al., 1994).

Importantly, the structure and content of entrepreneurship educa-
tion matter. Research has shown that theoretical instruction (e.g.,
classroom courses) and practical engagement (e.g., startup competi-
tions, business simulations) exert differentiated effects on students’
entrepreneurial mindset and action-readiness (Zhu & Zhang, 2014; Hu,
Wang, & Zhang, 2018). Practical formats often foster greater cognitive
activation, emotional engagement, and exposure to real-world uncer-
tainty, making them particularly effective in digital contexts (Nowinski
et al., 2019; Teo, 2016). A large-scale national survey of 1231 Chinese
universities found that students rated practice-based formats (e.g.,
entrepreneurship competitions) as more influential than purely theo-
retical courses in enhancing entrepreneurial development (Huang &
Huang, 2019).

However, challenges remain. Outdated curricula, a lack of real-world
exposure, and insufficient alignment with digital skill demands may
limit the transformative impact of entrepreneurship education (Ding,
2007; Mei & Symaco, 2022; Xu & Song, 2024). Educators without
entrepreneurial experience may struggle to translate abstract concepts
into meaningful entrepreneurial practice (Loi et al., 2022). These gaps
underscore the importance of identifying which components of entre-
preneurship education are most effective in enhancing entrepreneurial
intention within digital contexts.

Based on this literature and the integrated theoretical framework, we
propose the following hypotheses:

H1. Entrepreneurship education positively influences university stu-
dents’ digital entrepreneurial intention.

Hla. Theory-oriented entrepreneurship education positively in-
fluences digital entrepreneurial intention.

H1b. Practice-oriented entrepreneurship education positively in-
fluences digital entrepreneurial intention.

The mediating role of creativity

Creativity, defined as the ability to produce novel and valuable ideas
(Amabile, 2018; Boysen et al., 2020), is widely recognized as a core
component of entrepreneurial behavior. It enables individuals to iden-
tify opportunities, generate innovative solutions, and adapt to uncertain
environments. In entrepreneurship research, creativity has been found
to significantly predict entrepreneurial intention, especially when
cultivated within structured learning environments(Zampetakis &
Moustakis, 2006; Zampetakis et al., 2011).

Entrepreneurship education fosters creativity by promoting diver-
gent thinking, enhancing problem-solving skills, and encouraging
experimentation. Through exposure to real-world challenges and inter-
disciplinary knowledge, students develop both creative self-efficacy and
the confidence to act entrepreneurially (Belitski & Desai, 2016). Studies
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have demonstrated that creativity serves as a key mediating mechanism
in this process. For example, Shahab et al. (2019) found that creativity
mediates the relationship between entrepreneurial exposure and inten-
tion. Similarly, Yar Hamidi et al. (2008) showed that higher creativity
scores significantly increased the likelihood of entrepreneurial
decision-making.

In the context of digital entrepreneurship, creativity gains renewed
significance, not merely as a personal trait, but as a strategic capability
that drives innovation amid technological uncertainty. Laguia et al.
(2019) redefine creativity in this domain as “a dynamic capability to
achieve business innovation using technological resources,” reflecting
its critical role in navigating digital environments. Creative individuals
are more likely to view digital transformation as an opportunity,
develop innovative digital business models, and apply technical tools in
original ways (Rodrigues et al., 2019). Moreover, digital entrepreneur-
ship education increasingly relies on project-based learning, such as
data-driven product design or platform development, which explicitly
connects creativity with digital application (Belitski & Desai, 2016).

These findings align with both the TPB (Ajzen, 1991), which views
creativity as a contributor to favorable attitudes and perceived control,
and social cognitive theory (SCT; Wood & Bandura, 1989), which em-
phasizes creativity as a learnable skill reinforced through experiential
learning. Therefore, creativity plays a crucial role in mediating the
impact of entrepreneurship education on entrepreneurial intention.

Based on the above, we propose the following hypotheses:

H2. Creativity mediates the relationship between entrepreneurship
education and digital entrepreneurial intention.

H2a. Theory-oriented entrepreneurship education influences digital
entrepreneurial intention through creativity.

H2b. Practice-oriented entrepreneurship education influences digital
entrepreneurial intention through creativity.

The moderating role of digital literacy

Digital literacy has evolved from its original definition, as the ability
to locate and organize digital information (Gilster & Pool, 1997) into a
more comprehensive construct that encompasses both technical profi-
ciency and critical thinking skills. Contemporary interpretations high-
light two major dimensions: (1) digital competence, which is the ability
to access, evaluate, and apply digital tools; and (2) social media use,
which is the strategic use of interactive platforms for information ex-
change, collaboration, and entrepreneurial engagement (Yang & Zhou,
2019; Bachmann et al., 2024).

This study conceptualizes digital literacy as a multidimensional
construct that empowers individuals to acquire, process, and create
knowledge within digital environments. It extends beyond technical
proficiency to include cognitive and ethical dimensions such as infor-
mation filtering, online communication, and responsible platform use.
As students engage in increasingly digitalized learning and work con-
texts, digital literacy becomes a foundational skill set for navigating
entrepreneurial opportunities in the digital economy.

Within this broader framework, digital competence serves as a crit-
ical enabler, empowering aspiring entrepreneurs to leverage new tech-
nologies, manage digital workflows effectively, and identify innovation-
driven opportunities (Oggero et al., 2020; Mancha & Shankaranar-
ayanan, 2021). Research has shown that individuals with higher levels
of digital competence are more confident, adaptive, and entrepreneurial
(Santos et al., 2020; Reis et al., 2021). According to SCT, digital
competence enhances self-efficacy and promotes perseverance, which
are key attributes in the pursuit of entrepreneurial goals (Wood &
Bandura, 1989). However, digital skills alone may not automatically
translate into higher intention unless activated through educational
stimuli. Therefore, we argue that students with stronger digital
competence are better equipped to internalize the benefits of
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entrepreneurship education, amplifying its impact on DEIL

At the same time, social media has revolutionized the way entre-
preneurs generate ideas, test concepts, and market their ventures.
Defined as internet-based platforms that enable the creation and ex-
change of content (Kaplan & Haenlein, 2010), social media serves as a
space for learning, experimentation, and peer interaction. Entrepreneurs
use social media not only for brand visibility but also for business model
innovation, customer feedback, and opportunity discovery (Kwon &
Wen, 2010; Jacobson et al., 2020). For students, active use of social
media can enhance entrepreneurial awareness, provide access to role
models, and strengthen perceived behavioral control, an essential
determinant in the TPB (Ajzen, 1991). Moreover, social media platforms
reduce information asymmetries and help users identify patterns in
fast-changing markets, making them valuable complements to formal
entrepreneurship education (Gavino et al., 2019; Drummond et al.,
2018).

Therefore, both digital competence and social media use are theo-
rized to act as moderating variables, or boundary conditions, that in-
fluence the strength of the relationship between entrepreneurship
education and DEI. Students with higher levels of digital literacy are
likely to benefit more from educational interventions than those with
limited digital exposure or skills.

Based on this reasoning, we propose the following hypotheses:

H3. The effect of entrepreneurship education on digital entrepre-
neurial intention is moderated by digital literacy.

H3a. Digital competence moderates the relationship between entre-
preneurship education and digital entrepreneurial intention.

H3b. Social media use moderates the relationship between entrepre-
neurship education and digital entrepreneurial intention.

Research design
Data source

In recent years, China has placed strong emphasis on cultivating
entrepreneurial and digital competencies among university students, as
reflected in national policy initiatives such as the 2015 State Council’s
Guiding Opinions on Deepening Innovation and Entrepreneurship Ed-
ucation Reform in Higher Education Institutions. This policy mandates
the integration of innovation and entrepreneurship education into all
stages of university curricula to promote practical skills, foster inter-
disciplinary learning, and support digital transformation. As a result,
Chinese college students have become a strategically prioritized group
in the national push toward digital entrepreneurship.

Given this context, this study focuses on university students in China
as a theoretically and practically significant sample for examining DEI.
College students are not only active participants in entrepreneurship
education but also among the earliest adopters of digital tools and
platforms, making them especially relevant to research in the digital
economy.

The empirical data were collected in October 2023 from South China
Agricultural University (SCAU), a “double first-class” institution located
in Guangzhou, Guangdong Province. Situated in the heart of the Pearl
River Delta, one of China’s most economically developed and digitally
innovative regions, SCAU provides a representative case for exploring
how entrepreneurship education intersects with creativity and digital
literacy. The university is located near innovation hubs such as Shenz-
hen and Hong Kong and has been designated by the Ministry of Edu-
cation as a model institution for graduate employment.

With over 50,000 students enrolled across 25 academic disciplines,
including agriculture, engineering, life sciences, economics, manage-
ment, humanities, and the arts, SCAU features a multidisciplinary stu-
dent population that enhances the diversity and generalizability of the
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findings. Additionally, it is a pilot institution for the national “three alls”
educational reform initiative, which promotes holistic student devel-
opment through integrated faculty engagement, continuous involve-
ment, and interdisciplinary learning.

Participants in this study were recruited using a stratified conve-
nience sampling method, targeting final-year undergraduate and grad-
uate students from a wide range of academic backgrounds, including
science, engineering, social sciences, and humanities. The recruitment
process was conducted via faculty-managed WeChat groups to ensure
broad participation. To encourage honest and complete responses, small
monetary incentives (ranging from 1 to 3 CNY) were distributed via
WeChat’s “red packet” system. Standard data cleaning procedures were
implemented, including logical consistency checks and time threshold
filters, to ensure the validity of the responses.

A total of 1262 questionnaires were initially collected. After
removing invalid responses, such as those from non-university partici-
pants and individuals outside the age range of 14-35 years, the final
dataset contained 1188 valid responses, resulting in a high effective
response rate of 94.14%. Although the sample is drawn from a single
university, its disciplinary and demographic diversity provides a solid
foundation for analytical generalization within the broader context of
China’s digitally transforming higher education system.

Core variables

Digital entrepreneurial intention

DEI serves as the primary dependent variable in this study and is
defined as individuals’ intentions to engage in digital entrepreneurship
in the future. Entrepreneurial intention is widely recognized as a key
psychological precursor to entrepreneurial behavior (Xu & Song, 2024),
and its measurement is often based on individuals’ forward-looking
assessments of their entrepreneurial motivation.

Drawing on prior studies (e.g., Thompson, 2009; Jian, Duan, & Zhu,
2010), we used a single-item, 5-point Likert scale to measure this
construct: “What is your intention to engage in digital entrepreneurship
in the future?” The scale ranges from 1 (“very low™) to 5 (“very strong”).
This continuous format captures the nuanced degree of intention more
effectively than binary or categorical alternatives. The single-item
design was chosen both for its empirical validation in prior research
and its practical advantage in minimizing respondent fatigue in
large-scale survey contexts.

Entrepreneurship education

Entrepreneurship education is the primary independent variable,
operationalized through students’ self-reported participation in educa-
tional activities. Building upon Zhu & Zhang (2014), entrepreneurship
education is classified into two categories: theory-oriented and
practice-oriented. While previous studies have differentiated between
institutional-level instructional factors and individual student attitudes
(Ning, He, Deng, & Zeng, 2023), this study specifically focuses on the
latter by measuring respondents’ participation in various entrepre-
neurship education activities.

Respondents were asked a multiple-choice question: “Which of the
following entrepreneurship-related activities have you participated in?”
Options included entrepreneurship courses, competitions, seminars,
training programs, simulations, and business plan contests. These were
categorized as follows:

(1) Theory-oriented education: Includes entrepreneurship courses,
seminars, and training programs, which primarily focus on the
dissemination of entrepreneurial knowledge.

(2) Practice-oriented education: Includes entrepreneurship compe-
titions, simulations, and business plan contests, which emphasize
the application of entrepreneurial knowledge and skills.

(3) General entrepreneurship education: Participation in any of the
above activities.
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Binary coding was used to reflect participation (1 = participated; 0 =
did not participate). This coding scheme enables us to examine both the
overall effect of entrepreneurship education and to compare the distinct
influences of theoretical versus practical formats. The resulting binary
variables are further incorporated into the PSM procedure, enabling us
to construct matched treatment and control groups based on students’
reported participation in various types of entrepreneurship education.

Creativity

Creativity functions as a mediating variable in our model, repre-
senting the psychological mechanism through which entrepreneurship
education may influence DEL

This construct is measured using a single-item self-assessment,
following prior work on self-perceived creativity in entrepreneurship
(Gorgievski et al., 2018; Bachmann et al., 2024): “How would you
evaluate your creativity?” Responses are recorded on a 5-point Likert
scale from 1 (“very poor”) to 5 (“very good”).

While single-item measures may have limitations regarding
construct depth and reliability, they are widely used in entrepreneurship
research to efficiently capture core psychological traits, particularly
when the construct is clearly defined and respondents can reliably self-
assess.

Digital literacy

Digital literacy is treated as a moderating variable and is divided into
two conceptually related dimensions: digital competence and social
media use.

Digital competence refers to individuals’ ability to use digital tools,
platforms, and technologies effectively. It is assessed by asking re-
spondents: “How would you rate your digital skills (e.g., proficiency in
Office applications, programming, Photoshop, video editing software,
online collaboration tools)?” Responses are on a 5-point Likert scale
ranging from 1 (“very poor”) to 5 (“very good™).

Social media use is measured according to participants’ purposes for
engaging with social media platforms. Respondents select from the
following list: browsing news and current events; interacting with
friends and family; joining interest-based groups or forums; learning or
developing personal interests and skills; building professional networks
or seeking job opportunities; and sharing personal updates or opinions.
Each selected purpose is assigned 1 point; the composite index ranges
from O to 6, reflecting the breadth and engagement level in social media
activity. This score captures intentionality in digital interactions rather
than mere frequency, providing a more nuanced proxy for functional
digital literacy.

Analytical strategy

This study investigates whether entrepreneurship education has a
significant impact on creativity and DEI among university students in
China. While many Chinese universities, including the one surveyed in
this study, have incorporated courses like Fundamentals of Innovation
and Entrepreneurship and Entrepreneurship Practice into their
curricula, students’ experiences with such education vary widely due to
differences in instructional quality, engagement, and perceived value.
As a result, students’ likelihood of receiving meaningful entrepreneur-
ship education is systematically linked to their background character-
istics, which introduces the potential for selection bias.

To address this challenge and enhance causal inference, we employ
PSM, a quasi-experimental technique that constructs statistically
equivalent treatment and control groups based on observed covariates.
Compared to traditional regression-based approaches, PSM is advanta-
geous in non-randomized settings because it reduces confounding by
balancing covariates between groups before outcome analysis.

PSM procedure
Matching is conducted on a range of theoretically relevant
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covariates, including gender, academic discipline, education level, only-
child status, family upbringing environment, household economic con-
dition, and the highest parental educational attainment (see Table 1 for
details).

Matching methods and ATT estimation
The matching process involves the main steps:

(1) Estimation of Propensity Scores:

First, a logistic regression model is employed to estimate the prob-
ability that each individual in the sample receives the intervention (i.e.,
participates in entrepreneurship education). This estimated probability,
known as the propensity score, is divided by P(x) = Pr(T = 1|X), where
T indicates whether the individual received entrepreneurship education,
and X represents the matrix of covariates. Under the assumptions of
unconfoundedness and common support, PSM can achieve covariate
balance equivalent to that of traditional matching methods.

(2) Selection of Matching Methods:

To ensure robustness, we apply three widely used matching
techniques:

@ Kernel Matching: All control group observations are included in a
weighted matching scheme, where the weights are determined by
the distance in propensity scores from the treated observations. The
default kernel function and bandwidth parameters are adopted in
this analysis.

@ Radius Matching (Caliper Matching): This method limits the ab-
solute distance between propensity scores of matched pairs to ensure
matching precision. The caliper width is set to 0.01 in this study.
® Nearest-Neighbor Matching: Each treated unit is matched with
control units that have the closest propensity scores. We apply a
caliper of 0.01 and set k = 4, meaning each treated unit is matched
with four nearest neighbors to minimize the mean squared error.
(3) Estimation of Causal Effects:

After matching, we estimate the average treatment effect on the
treated (ATT) to quantify the impact of entrepreneurship education on
students’ DEIL. The ATT is calculated as follows:

ATT = E[Y]i — Y0i|lT€at,' = 1]

= E{E[Yl,-\treat,- = l,p(Xl)] — E[Y()i‘ﬂ'eati = O,p(Xi)Htreat,- = 1}

Table 1
Description of covariates.

Variable Definition and Coding

Gender Female = 1; Male = 0

Major Hard disciplines = 1; Soft disciplines = 0

Education Level Master’s degree or above = 1; Undergraduate graduates=

0

Only Child Yes=1;No=0

Family Upbringing Rural = 1; Town = 2; Small/Medium-sized city = 3; Large
Environment city =4

Household Economic Very tight = 1; Relatively tight = 2; Average = 3;
Condition Relatively well-off = 4; Very well-off = 5

Highest Parental Primary school or below = 1; Junior high school = 2;
Education High school/Vocational = 3; Junior college = 4;

Bachelor’s degree = 5; Master’s degree or above = 6

Following the classification framework proposed by Beecher & Trowler (2008),
academic disciplines were categorized into four types: applied soft disciplines (e.
g., economics, law, management, education, and military science), applied hard
disciplines (e.g., engineering, agriculture, and medicine), pure soft disciplines
(e.g., philosophy, literature, history, and the arts), and pure hard disciplines (e.
g., natural sciences).
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Here, Yy; and Yy; represent the potential outcomes for individual i
with and without participation in entrepreneurship education,
respectively.

Throughout the empirical analyses, kernel matching is employed as
the baseline specification because of its efficiency in utilizing the full
sample. Additionally, radius matching and nearest-neighbor matching
are employed as robustness checks. Unless otherwise stated, all ATT
results reported in the primary analysis are based on kernel matching.

Supplementary statistical analyses

Beyond PSM, we conducted a series of regression-based analyses to
examine further the mechanisms proposed in our conceptual
framework.

First, we employed multiple linear regression models to assess the
direct effects of entrepreneurship education—general, theoretical, and
practical—on DEI

Second, we tested the mediating role of creativity using the classic
Baron & Kenny (1986) approach and Sobel test, followed by boot-
strapped indirect effect estimation for robustness.

Third, to explore potential moderation effects, we introduced inter-
action terms between entrepreneurship education and the two di-
mensions of digital literacy (digital competence and social media use).

Finally, a set of robustness checks was performed using alternative
model specifications, sample subsets, and matching algorithms. These
complementary analyses further reinforce the robustness and deepen the
explanatory power of the study’s findings.

All statistical analyses are conducted using Stata 17.0. By employing
multiple matching methods, this study ensures the robustness of its
findings and the validity of causal inferences.

Empirical analysis
Sample description

The final analytic sample comprises 1188 university students,
providing substantial diversity in demographic, academic, and socio-
economic characteristics (see Table 2). The average age is 23.41 years
(SD = 1.94), with 54.55% female and 45.45% male participants. In
terms of disciplinary background, 57.15% of students are enrolled in
hard disciplines (e.g., engineering, computer science, natural sciences),
while 42.85% come from soft disciplines (e.g., education, economics,
literature). Additionally, students vary in terms of geographic upbring-
ing. Approximately 32.66% were raised in rural areas, 25.42% in towns,
24.83% in small or medium-sized cities, and 17.09% in large urban

Table 2

Sample characteristics.
Demographic Value Demographic Value
Characteristics Characteristics
Gender Only Child
Male 45.45% No 71.80%
Female 54.55% Yes 28.20%
Age (in years) Mean (SD) 23.41 Family Upbringing

(1.949) Environment

Major Rural 32.66%
Soft disciplines 42.85% Town 25.42%

Hard disciplines 57.15% Small/Medium-sized city 24.83%
Education Level Large city 17.09%
Undergraduate graduates 68.27% Highest Parental Education
Master’s degree or above 31.73% Primary school or below 14.31%
Household Economic Junior high school 35.02%
Condition
Very tight 6.48% High school/Vocational 27.61%
Relatively tight 23.57% Junior college 11.45%
Average 56.31% Bachelor’s degree 10.44%
Relatively well-off 12.71% Master’s degree or above 1.18%
Very well-off 0.93%

SD: Standard deviation. Percentages may total > 100% because of rounding.
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centers. Only-child students make up 28.20% of the sample, while
71.80% have siblings. Furthermore, family background indicators
reflect considerable heterogeneity. A majority of students report modest
household financial conditions, and over 85% have parents whose
highest education level is below a bachelor’s degree. The diverse
regional, educational, and economic profiles increase the representa-
tiveness of the sample and reinforce the broader applicability of our
findings within China’s digitally transforming higher education system

Entrepreneurship education and university students’ digital entrepreneurial
intentions

Descriptive findings

In this study, students are classified as having received entrepre-
neurship education if they participated in any form, either theoretical or
practical. Table 3 presents a comparison of DEI and creativity between
students who participated in entrepreneurship education and those who
did not. The results indicate that entrepreneurship education is posi-
tively associated with both outcomes, providing initial support for H1
and H2.

Students exposed to any form of entrepreneurship education re-
ported higher DEI, with an average increase of 0.229 points compared to
those without such exposure (p < 0.01). Among subgroups, those who
received practical education demonstrated a greater increase (0.232
points) than those who received only theoretical instruction (0.150
points). These results support the notion that hands-on, experiential
learning fosters stronger entrepreneurial motivation than purely theo-
retical instruction.

In terms of creativity, students who participated in practical entre-
preneurship education reported significantly higher scores than non-
participants (p < 0.01). At the same time, no significant difference
was observed for those who received only theoretical education (p >
0.1). This further supports H2 and aligns with the broader finding in
entrepreneurial research that creativity is more effectively fostered
through active, applied problem-solving contexts than through passive
theoretical exposure.

Results of average treatment effect on the treated (ATT)

Table 4 presents the ATT estimates, assessing the impact of entre-
preneurship education on DEI and creativity using kernel matching. The
results show that students who received entrepreneurship education
reported significantly higher DEI scores (ATT = 0.266, p < 0.01),

Table 3
Mean comparison of digital entrepreneurial intention and creativity by entre-
preneurship education participation.

Full With Without Difference
Sample Education Education
Digital Entrepreneurial Intention
Entrepreneurship 2.812 2.866 2.637 0.229%**
Education (0.959) (0.947) (0.977)
Theoretical 2.812 2.859 2.709 0.150**
Education (0.959) (0.937) (0.998)
Practical Education 2.812 2.948 2.715 0.232%**
(0.959) (0.950) (0.954)
Creativity
Entrepreneurship 3.136 3.138 3.126 0.013
Education (0.859) (0.864) (0.842)
Theoretical 3.136 3.143 3.119 0.025
Education (0.859) (0.843) (0.893)
Practical Education 3.136 3.222 3.074 0.148%**
(0.859) (0.903) (0.821)

“Entrepreneurship Education” refers to students who have participated in either
theoretical or practical forms of entrepreneurship education, or both. “Theo-
retical Education” and “Practical Education” represent participation in the
respective subtypes. Values in parentheses represent standard deviations. Sta-
tistical significance of the differences was assessed using t-tests. *, **, and ***
indicate statistical significance at the 10%, 5%, and 1% levels, respectively.
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Table 4
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Average treatment effects of entrepreneurship education on digital entrepreneurial intention and creativity.

Variables Kernel Matching Radius Matching Nearest Neighbor Matching
ATT SE ATT SE ATT SE

Digital Entrepreneurial Intention

Entrepreneurship Education 0.266%** 0.069 0.246%** 0.072 0.216%** 0.067

Theoretical Education 0.175%** 0.057 0.171** 0.071 0.158%** 0.066

Practical Education 0.257%** 0.057 0.278%** 0.064 0.292%** 0.065

Creativity

Entrepreneurship Education 0.071 0.053 0.079 0.063 0.084 0.071

Theoretical Education 0.055 0.053 0.074 0.052 0.094* 0.053

Practical Education 0.203%*** 0.062 0.207*** 0.049 0.217%** 0.059

SE: Standard error. “Entrepreneurship Education” refers to treatment status defined by participation in either theoretical or practical education, or both. “Theoretical
Education” and “Practical Education” indicate participation in the respective components. *, **, and *** indicate significance at the 10%, 5%, and 1% levels,

respectively.

providing strong support for H1. This effect is notably more substantial
for those who participated in practical education (ATT = 0.257) than for
those who only received theoretical instruction (ATT = 0.175), rein-
forcing the idea that experiential learning more effectively fosters
entrepreneurial intent than abstract knowledge alone.

In terms of creativity, a key mediating variable, the findings reveal
that students exposed to practical entrepreneurship education achieved
significantly higher creativity scores (ATT = 0.203, p < 0.01) compared
to their untreated peers. However, theoretical education had no statis-
tically significant effect on creativity. These findings provide direct
support for H2 and H2b, indicating that creativity functions as a medi-
ating mechanism primarily activated through practice-oriented
learning.

To ensure robustness, we employed two additional matching tech-
niques: radius matching and nearest neighbor matching. As shown in
Table 3, the results remain consistent across methods, with slight vari-
ations in ATT magnitudes but no change in the direction or statistical
significance of the effects. This methodological consistency strengthens
the validity of our causal claims, especially regarding the unique effec-
tiveness of practical entrepreneurship education in promoting both
creativity and DEI.

Validity check of the matching procedure

To evaluate the robustness of our results, we performed a compre-
hensive validity assessment of the PSM procedure. As shown in Table 4,

Before Matching

<
* |
<
e
(2]
2
‘@
=
Q
a
= |
(o]
[y
o
T T T T T
) .6 N 8 9
Pscore
’ Treat Control

the estimated ATT remained statistically significant across all three
matching methods—kernel, radius, and nearest neighbor—demons-
trating that the observed positive effects of entrepreneurship education
on DEI and creativity are consistent and not sensitive to the choice of
matching algorithm. This consistent methodology enhances the internal
validity of the findings.

Further diagnostic checks confirmed improved covariate balance
after matching. Specifically, the standardized mean differences of the
covariates were significantly reduced, indicating a closer alignment
between the treatment and control groups. This improvement helps
mitigate potential confounding bias and supports the credibility of the
causal interpretation.

Fig. 2 illustrates kernel density plots of the propensity scores before
and after matching. The majority of observations fall within the region
of common support, indicating that most treated and untreated students
can be meaningfully compared. This ensures that treatment effects are
estimated within a comparable subpopulation, which is a critical
assumption for valid causal inference. Moreover, sharp reductions in
pseudo-R? values and likelihood ratio chi-square statistics after match-
ing provide additional evidence that the matching procedure success-
fully reduced systematic differences between the groups. Taken
together, these results confirm the reliability of our matching approach
and reinforce the robustness of the estimated treatment effects (see
Figs. A1—A3 for further details).
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Fig. 2. Kernel density comparison before and after matching.
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Theoretical or practical dimensions of entrepreneurship education

To further explore the heterogeneous impact of entrepreneurship
education, we analyze the separate and combined effects of theoretical
and practical components on students’ DEI and creativity (see Table 5
and Fig. 3). This comparison, based on varying combinations of
educational exposure, highlights how different instructional formats
influence entrepreneurial outcomes.

Students who received only theoretical education exhibited a sig-
nificant increase in DEI ( = 0.175, p < 0.05), supporting H1. However,
this group showed a statistically significant decline in creativity (f =
—0.043). These results suggest that although theoretical instruction
enhances students’ understanding and intentions, it may not effectively
promote the divergent thinking required for creativity. The structured
nature of theoretical content might limit opportunities for open-ended
problem-solving, which is essential in digital entrepreneurship. This
pattern aligns with the TPB, where perceived knowledge boosts inten-
tion, but a lack of experiential engagement constrains creative output.

In contrast, students who receive only practical education demon-
strated a more substantial improvement in DEI ( = 0.260, p < 0.10).
However, similar to the theoretical group, the effect on creativity was
small and statistically insignificant (§ = 0.026). This suggests that while
hands-on training effectively promotes action-oriented motivation, it
may lack the conceptual scaffolding required for deeper creative
development. This observation reflects SCCT, which emphasizes that
while mastery experiences enhance self-efficacy, cognitive input is
essential for fostering creativity.

The most substantial effects emerged when students were exposed to
both theoretical and practical education. This group showed signifi-
cantly higher DEI (§ = 0.371, p < 0.01) and creativity (8 = 0.203, p <
0.01), confirming H1 and H2. The complementary strengths of the two
formats, cognitive foundations from theory and experiential depth from
practice, work together to activate both DEI and its cognitive anteced-
ents, particularly creativity.

Further analysis confirms this complementarity. For students with
theoretical education, the addition of practical training led to significant
gains in intention (8 = 0.200, p < 0.01) and creativity (§ = 0.238, p <
0.01). However, adding theoretical instruction to students who had
already received practical education did not significantly affect either
outcome. This suggests that while practical education can independently
drive entrepreneurial outcomes, theoretical instruction enhances its
impact primarily when delivered first.

Lastly, when comparing students exposed only to theoretical

Table 5
Heterogeneous effects of entrepreneurship education (based on education
format).

Variables  Kernel Matching Radius Matching Nearest Neighbor
Matching
ATT SE ATT SE ATT SE

Digital Entrepreneurial Intention

Group 1 0.175%* 0.081  0.174** 0.081 0.090
Group 2 0.260* 0.138  0.284** 0.127 0.145
Group 3 0.371***  0.074  0.347***  0.094 0.088
Group 4 0.200***  0.062  0.209***  0.073 0.092
Group 5 —0.001 0.120 0.003 0.129 0.153
Group 6 0.169 0.128  0.241 0.153 0.163
Creativity

Group 1 —0.043 0.062  —0.032 0.065  —0.030 0.074
Group 2 0.026 0.126  0.071 0.124  0.091 0.164
Group 3 0.203***  0.066  0.206***  0.072  0.194** 0.080
Group 4 0.238***  0.065  0.241***  0.062  0.243***  0.079
Group 5 0.178 0.123  0.153 0.142  0.135 0.132
Group 6 0.101 0.122  0.141 0.132  0.076 0.143

SE: Standard error. Group definitions and corresponding education formats are
provided in Table A6. *, **, and *** indicate significance at the 10%, 5%, and
1% levels, respectively.
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education versus those with only practical education, the latter group
showed stronger effects on intention. However, the difference was not
statistically significant, suggesting that both formats make independent
contributions. These findings underscore their complementary, rather
than substantive, nature.

In summary, practical entrepreneurship education plays a critical
role in shaping students’ digital entrepreneurial outcomes, especially
when integrated with theoretical instruction. The dual-format model
provides the most effective approach for fostering both intentionality
and creativity, underscoring the value of experiential learning in digital
entrepreneurship contexts.

Empowerment mechanism: the synergistic role of digital literacy

Table 6 presents evidence that digital literacy significantly moder-
ates the effect of entrepreneurship education on DEI, confirming H3.
Students with higher digital ability benefit more from entrepreneurship
education (ATT = 0.382, p < 0.01) than those with lower digital ability
(ATT = 0.171, p < 0.10). This finding suggests that digital skills play a
vital role in enabling students to absorb and apply entrepreneurship
instruction effectively.

A similar pattern is observed for social media use. Students with high
engagement report greater increases in DEI (ATT = 0.315, p < 0.01) than
those with lower engagement (ATT = 0.296, p < 0.01). Regular inter-
action with digital platforms likely increases exposure to entrepre-
neurial content, peer influence, and opportunity cues, amplifying the
impact of formal education. These findings reinforce H3 and are
consistent with SCCT, which emphasizes digital self-efficacy and
enabling environments.

Further analysis explores how the purpose of social media use in-
fluences educational outcomes (see Table 7). Students engaging in
growth-oriented activities, such as following current events,
networking, or sharing insights, experience more substantial benefits
from entrepreneurship education. For example, students using social
media for professional networking report an ATT of 0.363 (p < 0.01),
compared to 0.240 (p < 0.01) for those with lower engagement.
Conversely, entertainment-oriented activities (e.g., chatting or joining
hobby groups) yield weaker or inconsistent results. These differences
support H3b and suggest that strategic, goal-driven digital engagement
is equally beneficial in fostering DEIL It is the strategic, goal-directed
approach, rather than the frequency alone, that amplifies the effects of
entrepreneurship education.

To conceptualize these patterns, we classify social media use into two
broad types: (1) Growth-oriented use, which includes job searching,
professional networking, and informational learning. These activities
support entrepreneurial development by enhancing opportunity recog-
nition, resource access, and digital identity building. (2) Entertainment-
oriented use: which includes chatting or group participation. While so-
cially enriching, these uses provide less direct value for entrepreneurial
learning. This distinction provides valuable guidance for designing
entrepreneurship curricula. Incorporating modules that encourage
purposeful digital engagement may significantly improve educational
effectiveness. Conversely, unstructured social media use may dilute
instructional impact.

In conclusion, digital literacy, particularly when purposefully
applied, acts as a synergistic enabler of entrepreneurship education.
Students with stronger digital abilities and more growth-focused social
media habits derive significantly greater benefits from the same
educational exposure. These results suggest that effective entrepre-
neurship education should integrate the development of digital
competence and the shaping of digital behavior, alongside both
classroom-based and experiential instruction.
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Fig. 3. Heterogeneous effects of entrepreneurship education (based on education format). Group definitions and corresponding education formats are provided in

Table A6. “NN” is the abbreviation of “Nearest Neighbor.” *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

Table 6
Heterogeneous average treatment effects of entrepreneurship education by digital literacy.
Variables Kernel Matching Radius Matching Nearest Neighbor Matching
Digital Ability Low High Low High Low High
Digital Entrepreneurial Intention 0.171* 0.382%** 0.184* 0.369*** 0.142 0.424%**
(0.088) (0.114) (0.106) (0.114) (0.099) (0.115)
Social Media Use Low High Low High Low High
Digital Entrepreneurial Intention 0.296*** 0.315%** 0.273%*** 0.302** 0.285** 0.335%**
(0.093) (0.093) (0.100) (0.117) (0.116) (0.118)

Students rating their digital ability as “Good” or “Very Good” were classified as high ability. Social media use was split at the mean score. *, **, and *** denote
statistical significance at the 10%, 5%, and 1% levels, respectively. Standard errors are in parentheses.

Discussion and implications effectively fostered through higher education interventions.
First, our results confirm the robust positive effect of entrepreneur-
Discussion ship education on students’ DEI, reinforcing findings from prior litera-
ture (Turner & Gianiodis, 2018; Hoang et al., 2020). However, this study
The findings of this study offer fresh insights into how entrepre- extends earlier work by disentangling theoretical and practice-oriented
neurship education cultivates DEI among university students, particu- education, demonstrating that practice-oriented formats exert signifi-
larly within the context of China’s rapidly evolving digital economy. cantly stronger effects. This reinforces evidence from Nowinski et al.

Grounded in the TPB and SCCT, the study empirically supports a com- (2019) and Hu, Wang, & Zhang (2018), who found that experiential
bined mediation and moderation framework that highlights three key formats like competitions, incubators, and startup simulations foster

mechanisms: (1) the direct impact of entrepreneurship education on deeper engagement and a more accurate perception of entrepreneurial
intention, (2) the mediating role of creativity, and (3) the moderating feasibility. These formats not only activate behavioral intentions but
effects of digital competence and social media use. These findings also enhance entrepreneurial self-efficacy and foster creative agency.

contribute to the evolving discourse on digital entrepreneurship edu- Second, this study provides empirical validation for creativity as a

cation and clarify how digital entrepreneurial ecosystems can be more mediating mechanism. While previous research (e.g., Shahab et al,
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Table 7
Heterogeneous effects of entrepreneurship education by social media purpose.
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Social Media Use Kernel Matching

Radius Matching Nearest Neighbor Matching

Low High Low High Low High
Browsing news and current affairs 0.143 0.286%** 0.133 0.256%** 0.164 0.293%**
(0.183) (0.070) (0.221) (0.078) (0.208) (0.087)
Building professional networks for a job search 0.240%** 0.363%** 0.255%** 0.337** 0.220%* 0.296*
(0.079) (0.119) (0.092) (0.145) (0.100) (0.172)
Sharing personal updates or opinions 0.210%* 0.372%%* 0.204* 0.346%** 0.245%* 0.346%**
(0.088) (0.110) (0.107) (0.120) (0.104) (0.131)
Interacting with friends and family 0.334* 0.254%** 0.392%* 0.255%** 0.357* 0.239%*
(0.178) (0.073) (0.176) (0.085) (0.194) (0.098)
Joining interest-based groups or forums 0.290%*** 0.252%* 0.316%** 0.246** 0.232%* 0.207
(0.105) (0.104) (0.102) (0.099) (0.107) (0.130)
Learning or developing personal interests and skills 0.327%%* 0.209%* 0.303** 0.156 0.371%** 0.210*
(0.108) (0.103) (0.120) (0.102) (0.116) (0.112)

The dependent variable is digital entrepreneurial intention. Social media use is categorized as “growth-oriented” (e.g., browsing news, professional networking,
sharing updates) and “entertainment-oriented” (e.g., interacting with friends/family, joining interest groups). “Low” and “High” use groups are defined based on the

mean value of each specific social media activity. *,
parentheses.

2019; Yar Hamidi et al., 2008) established creativity’s positive corre-
lation with entrepreneurial intention, our model clarifies its causal
positioning as a conduit between education and intention. Practical
education fosters divergent thinking, problem-solving, and an innova-
tive mindset, which are hallmarks of creative competence (Zampetakis
& Moustakis, 2006; Belitski & Desai, 2016). This finding is especially
relevant in digital entrepreneurship, where creativity is a dynamic
capability for navigating technological disruption (Laguia et al., 2019).
By framing creativity as both a cognitive and adaptive resource, our
study strengthens the theoretical integration of the TPB, SCCT, and
entrepreneurship education theory.

Third, this study highlights the moderating roles of digital compe-
tence and social media use, elucidating the boundary conditions that
either amplify or constrain the influence of education. This echoes prior
findings by Bachmann et al. (2024) and Santos et al. (2020), who
emphasize that digital skills strengthen entrepreneurial action by
enhancing opportunity recognition and reducing perceived barriers.
Furthermore, we operationalized digital literacy as a two-dimensional
construct—digital competence and social media use—and empirically
validated their differential effects (Rodrigues et al., 2019; Jacobson
et al., 2020). While digital competence enhances students’ ability to
apply educational content in practice, growth-oriented use of social
media fosters entrepreneurial awareness, improves access to informa-
tion, and encourages peer interaction, as theorized by Kaplan & Haen-
lein (2010) and Teo (2016). In contrast, hedonic or entertainment-based
use was shown to diminish this pathway, confirming Ye (2024)’s
distinction between cognitive and hedonic media engagement.

Finally, these findings align with recent systematic reviews that
advocate for rethinking entrepreneurship education within the context
of broader digital entrepreneurial ecosystems. For example, Sahut et al.
(2021) and Elia et al. (2020) emphasize that universities must evolve
from knowledge providers into ecosystem enablers, which are in-
stitutions offering not only instruction but also access to entrepreneurial
networks, digital platforms, and collaborative innovation spaces. Simi-
larly, Thai et al. (2023) highlight the importance of integrating educa-
tional programs within dynamic digital ecosystems to support
opportunity recognition and venture creation. Our results support these
perspectives by demonstrating how the interplay of education, crea-
tivity, and digital competence enhances students’ readiness for entre-
preneurial action in digital contexts. These insights contribute to an
emerging consensus that digital entrepreneurship education must be
both experiential and ecosystem-embedded to prepare students for
entrepreneurial engagement in technology-driven contexts fully (Garcez
et al., 2022; Portuguez Castro et al., 2023).

Although this study offers valuable insights into the role of entre-
preneurship education, it is not without its limitations.
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, and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively. Standard errors are in

First, although the sample includes students from diverse disci-
plinary backgrounds, all data were collected from a single university in
Guangdong. This institutional concentration limits the external validity
of the findings, as it may not adequately reflect variations across
different educational systems or regional cultures. Future research
should broaden the sampling frame to include multiple universities from
diverse regions or countries.

Second, the study’s cross-sectional design constrains its ability to
infer causal relationships or assess long-term effects. Future studies
could employ longitudinal or experimental designs, such as randomized
controlled trials, to examine the developmental impact of entrepre-
neurship education more effectively.

Third, creativity was measured using a single-item Likert scale.
While this approach can be justified under certain constraints, it may be
vulnerable to measurement error and limited construct validity. Future
research is encouraged to use validated multi-item scales to enhance
reliability and ensure comprehensive conceptual coverage.

Finally, while this study explores the moderating role of social media
use, it does not fully unpack the mechanisms through which different
types of social media engagement influence DEI. Future research could
adopt a mixed-methods approach to investigate the underlying pro-
cesses, such as information dissemination, peer support, and online
networking, which mediate the effects of entrepreneurship education.

Practical implications

As the digital economy rapidly reshapes global development, China’s
“Digital China” strategy positions university students as central drivers
of innovation. Enhancing their DEI is essential for national competi-
tiveness in this new era. Based on our empirical findings, we present
actionable implications for higher education institutions, educators, and
policymakers aiming to foster digitally competent and -creative
entrepreneurs.

First, entrepreneurship education must shift from isolated instruc-
tion to an ecosystem-oriented, experience-based model. Our study
shows that practice-oriented education, such as simulations, entrepre-
neurial competitions, and startup labs, has a significantly more sub-
stantial effect on DEI than theoretical content alone. Therefore,
universities should prioritize curriculum reforms that integrate experi-
ential formats, ideally supported by entrepreneurship hubs, tech in-
cubators, or cross-disciplinary projects. To maximize inclusivity,
institutions should tailor content delivery based on students’ digital skill
levels: those with high digital competence can be offered advanced
modules focused on Al-based entrepreneurial strategies or digital plat-
form innovation. In contrast, those with lower competence should first
receive foundational digital training.
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Second, growth-oriented social media use should be intentionally
embedded into course design. Instead of treating social media merely as
a communication tool, educators should incorporate platforms like
LinkedIn, Xiaohongshu, or Zhihu into entrepreneurship assignments.
For example, students may be asked to document their venture progress
through professional posts, participate in entrepreneurial communities
for feedback, or connect with startup mentors via social platforms.
Additionally, universities can create official online spaces (e.g., course
hashtags, alumni-led WeChat groups) to promote peer exchange and
network building. These growth-oriented practices foster the construc-
tion of entrepreneurial identity and the recognition of opportunities,
which are factors that are especially crucial in digital contexts.

Third, stronger university-industry collaborations can reinforce real-
world applicability. Our findings emphasize the need to connect stu-
dents with entrepreneurial ecosystems beyond the classroom. Policy-
makers should support this initiative through targeted incentives such as
innovation vouchers, research co-creation grants, or tax deductions for
companies that mentor student startups. Universities, in turn, can offer
structured co-learning programs where students engage with industry
partners to develop real products or services, share outcomes via social
media, and receive iterative feedback.

Finally, policy support must explicitly address regional and digital
inequalities, as rural and under-resourced institutions often face signif-
icant barriers in providing comprehensive entrepreneurship education.
National and local governments should allocate targeted funding to
build digital infrastructure, provide teacher training, and develop open-
access resources on digital entrepreneurship. Additionally, educational
performance metrics should begin to include indicators of digital
entrepreneurship readiness, such as student startup engagement, digital
project outputs, or participation in online innovation communities.

Conclusion

The accelerating wave of digital transformation, fueled by artificial
intelligence and platform technologies, has positioned digital entrepre-
neurship as a core driver of economic innovation and societal change.
Drawing on data from 1188 graduating students at a “double first-class”
university in China, this study examined how entrepreneurship educa-
tion shapes DEI through creativity and digital literacy. Our findings
indicate that practice-oriented education, such as innovation competi-
tions and startup simulations, has a significant impact on DEI. Creativity
serves as a crucial mediating mechanism, while digital literacy, espe-
cially growth-oriented social media use, moderates the overall effect of
entrepreneurship education on DEI. Students who engage with entre-
preneurial content and networks online benefit more from education,
while entertainment-oriented use may hinder its impact.

These insights carry significant implications for educators and poli-
cymakers. Universities should prioritize experiential learning formats
while maintaining strong theoretical foundations and tailor course de-
livery to students’ levels of digital proficiency. Educators can integrate
growth-oriented social media use into curricula by encouraging students
to document entrepreneurial projects, participate in digital commu-
nities, or connect with mentors through curated platforms such as
LinkedIn, Xiaohongshu, or WeChat. Meanwhile, policymakers should
support this transition by addressing digital infrastructure gaps, incen-
tivizing university-industry collaborations, and embedding DEI in-
dicators into educational performance evaluations. Together, these
efforts can foster robust digital entrepreneurial ecosystems that inte-
grate education, creativity, and digital competence.

While this study offers both theoretical and practical contributions, it
has several limitations. Data were collected from a single institution,
which limits generalizability, and its cross-sectional design restricts
causal inference. Future research should employ longitudinal or exper-
imental designs and expand the sample across more diverse regions.
Nonetheless, this study advances an integrated framework of entrepre-
neurship education that incorporates creativity and digital literacy. It
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offers concrete strategies for cultivating digitally capable, entrepre-
neurially minded graduates in an evolving digital economy.
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