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Entrepreneurship Education in the Danube Region

Loretta Huszdk, Antti Kauppinen, Sean Patrick Safmannshausen, Tetiana Sobolieva,
Thomas Steger”

Resources for entreprencurship education are not evenly distributed around the world, and
territorial cooperation is often necessary. This is particularly true for the Eastern European re-
gion and especially for the Danube region. Entrepreneurship research (including entrepreneur-
ship education) has a long tradition in Western countries but catching up and integration into
international networks poses a challenge, especially for Eastern countries. The aim of this
special issue is to contribute to the development of this international cooperation by present-
ing research and best practices in entrepreneurship education in Central and Eastern Europe.
The special issue is part of the Danube Cup initiative, which combines entrepreneurship
teaching and research to provide opportunities for entrepreneurship educators to benchmark
best educational practices and develop inspiring research results in the field of entrepreneur-
ship education.

Keywords: entrepreneurship, entrepreneurship education, entrepreneurship research
JEL Codes: M10, M13, A20

1. Introduction: Designing Entrepreneurship Education Regionally

The development of entrepreneurship programs is ongoing. A comprehensive
review of the literature on entrepreneurship education is challenging at best, as
educational design is constantly evolving and encompasses an increasing num-
ber of disciplines. Research suggests that modern entrepreneurship education
needs to provide learning experiences to students rather than only knowledge
(e. g., Bell/Bell 2020). One goal of a relevant learning experience is to teach
students how to apply the lessons learned in industry (Duh et al. 2020). For
example, recent discussions in the literature on the topic of entrepreneurial
university refer to education organizations which implement industry-relevant
strategies (Majoor-Kozlinska et al. 2024). Such strategies could include actions
in which university students and researchers work on projects whose contents
(e. g., technological solutions or management knowledge) could be applied in
real organizations during and after the courses (see Fuster et al. 2019).

When decision-makers in educational institutions consider adopting an en-
trepreneurial approach, educators must be strongly committed to using updated
working methods (Hadziahmetovic/Dinc 2020). For example, entreprencurial
project work differs from traditional lecturing, where successful participation
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is measured by remembering materials for exams after the course (Laukkanen
2000). In such project work, entrepreneurship educators might consider using
regionally known entrepreneurs as motivating mentors and coaches for students
who could become entrepreneurs (Rasmussen/Sorheim 2006). In fact, an in-
formed educator could use such role models to encourage students to learn
entrepreneurial skills (e. g., conscious risk-taking and creativity) which can
contribute to considering entrepreneurship as a career option (Djordjevic et al.
2021).

However, although role models and other resources (e. g., access to capital,
information about regulations etc.) are components of entrepreneurship educa-
tion, they are often not equally distributed across the world (e. g., Thomassen
et al. 2020). It is therefore challenging to outline a general model for how
entrepreneurship educators could develop new or tailor existing instructional
methods, courses, or programs to meet the specific needs of the societies of
which their institutions are a part of (see Fayolle, 2013). The regional aspect
is crucial because, in addition to resources, national cultures and ecosystems
can also affect the development of entrepreneurial skills. For example, national
culture can affect entrepreneurial orientation (EO) of teams (Engelen et al.
2014). Research also indicates that country-specific entrepreneurial habits can
also affect entrepreneurial intentions (EI) of individual students (Rajkovic et al.
2020). Consequently, entrepreneurship education should carefully consider the
regional aspect on multiple levels. This special issue aims to contribute to this
regional aspect.

2. Danube Cup Initiative as an Initiator of this Special Issue

The aim of this special issue is to address the challenge faced by entrepreneur-
ship educators in developing and offering relevant entrepreneurship education
solutions for the Danube region. It is part of the Danube Cup initiative, which
combines entrepreneurship teaching and research in the Danube region. More
specifically, the vision of Danube Cup organization is to build a network of
higher education institutions which are both committed to scientific rigor and
practical relevance. To achieve this vision, the research pillar of the Danube
Cup provides an international stage for entrepreneurially-minded students, re-
searchers, and educators (Danube Cup 2024). The hope is that researchers will
develop entrepreneurship education solutions which can be tested and used as
best practices in various education institutions, particularly in countries along
the Danube River. The Danube Cup conferences on entrepreneurship research
aim to highlight trends in entrepreneurship/startup education, share experiences
and knowledge, and highlight measures which can be implemented at other
higher education institutions and accelerators (Huszak/Jaki 2022). The special
issue is in keeping with the vision of the Danube Cup research pillar. In fact, the
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Entrepreneurship Education in the Danube Region 9

goal of this special issue is to reveal new entrepreneurship education solutions
which could help entrepreneurship educators generate regional impacts.

The 2" Danube Cup research conference was hosted by the University of Bel-
grade on 24™ and 25% November 2023. The conference organizers collaborated
with journals such as Journal of East European Management Studies (JEEMS),
which aims to promote dialogue and cooperation among scholars seeking to
examine, explore and explain the behavior and practices of management within
the transforming societies of CEE. In line with the conference session themes,
we, as the guest editor team of JEEMS, called for papers for a special issue on
entrepreneurship education in the Central and East European region because we
believe that entrepreneurship education is a tool which could significantly affect
economical and societal transformation processes in the Danube region (Hashi/
Krasniqi 2011). In fact, we believe that the cooperative and entrepreneurial
efforts of young people (e. g., students) could lead not only to new startups but
also result in projects that could bring innovations to existing companies (see
Van Vuuren/Alemayehu 2018).

3. Interdisciplinary European Conferences on Entrepreneurship
Research —the Missing Link between East and West

In comparison to the United States, the issue of entrepreneurship has reached
Europe with a considerable delay. When the first Chair of Entrepreneurship was
established in Germany in 1998 at the Oestrich-Winkel Business School (today:
EBS University), there were already around 50 such departments in the U.S.
(Schmude/Welter/Heumann 2008). The expansion of entrepreneurship research
in the western half of Europe also marks the establishment of the Interdisci-
plinary Conference on Entrepreneurship, Innovation and SMEs (‘G-Forum”)
as an annual national conference in 1997. A further research forum dedicated
to entrepreneurship, the Interdisciplinary European Conference on Entrepreneur-
ship Research (IECER), was created in 2005 when academic entrepreneurship
research in Western Europe reached a critical mass. IECER was initiated by
Michael Dowling (Business Administration, University of Regensburg) and Jiir-
gen Schmude (Economic Geography, University of Regensburg) (Schmude et al.
2008).

Since this critical time in 2005, both conferences have been held on an annual
basis, with a different Western European location chosen each year. In our
research, we were particularly interested in the proportion of Eastern European
researchers as participants at the latest conferences of the two international
research networks. The 22. IECER conference was held from September 18—
20, 2024, in Innsbruck, Austria at the Management Center Innsbruck | The
Entrepreneurial School. The 271 ‘G-Forum’ was held from September 25-27,
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2024, in Ingolstadt, Germany at the Catholic University of Eichstatt-Ingolstadt
and the Technische Hochschule Ingolstadt.

As Table 1 reveals (participant numbers were obtained from attendance lists
shared with all event participants), there is a noticeable regional concentration of
participants from Western Europe. This observation applies to both conferences,
with an even higher concentration at the ‘G-Forum’. In the case of the ‘G-Fo-
rum’, the high proportion of German participants is due to the 'home-market ef-
fect'. In short, we feel that the international character of both conferences can
only be demonstrated along Western European dimensions. The proportion of
Eastern European participants was notably low (25,83 % at IECER and 11,99 %
at ‘G-Forum’, respectively), which in our view indicates the perceived East-
West divide in the field of entrepreneurship research (including entrepreneurship
education). In other words, such a strong participation of Western European re-
searchers in major research forums could have such an impact on entreprencur-
ship education research findings which emphasise a Western approach. In the
worst scenario, an overemphasis might result in taken-for-granted insights which
might not be applicable worldwide (c.f., Fayolle 2013). As discussed above,
cultural and regional differences affect the ways in which students develop their
entrepreneurial qualities (Rajkovic/Nikolic/Cockalo/Stojanovic/Kovacic 2020).
Therefore, the field of entrepreneurship education would benefit from research
and best practices which specifically consider the East European context and its
impact on the methods and techniques used by entrepreneurship educators.

Table 1: Regional patterns at IECER and G-forum, 2024

IECER conference 2024! G-Forum conference 20242
Total number of participants 120 100.00 % 292 100.00 %
Other than CEE participants 89 747 % 257 88.01%
of which German participants 27 2250 % 200 68.49 %
CEE participants 31 25.83 % 35 11.99 %

Notes: CEE stands for Central and Eastern Europe and includes countries comprising Albania,
Bulgaria, Croatia, the Czech Republic, Hungary, Poland, Romania, the Slovak Republic, Slove-
nia, and the three Baltic States: Estonia, Latvia and Lithuania.

Although the methods of entrepreneurship education are frequently applied and
further developed in the CEE region, cooperation between higher education
institutions and researchers in Eastern and Western Europe could be stronger.
Cooperation is crucial in entrepreneurship education because cooperative activi-
ties are often part of key strategies, which can provide critical resources (e. g.,
university researchers” innovations) for startups (Fuster et al. 2019). Utilizing

1 https://www.iecer-conference.org/.
2 https://www.fgf-ev.de/en/g-forum-2024-ingolstadt-germany/.
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such innovations is important for many startups, but especially for those operat-
ing in transition economies, such as countries in the CEE region (Peng 2001).
We hope that this special issue will help to fill these gaps by sharing new best
practices which entrepreneurship educators could apply when developing and
offering regionally relevant entrepreneurship education.

4. Contributions of This Special Issue

The first article in this special issue explores a novel context for entrepreneur-
ship education: primary school. Janez Gorenc, Blaz Zupan, and Alenka Slavec
Gomezel use survey data from Slovenia to explain how primary school edu-
cation interventions (e. g., weekend events) can support early adolescents’ en-
trepreneurial intentions and attitudes. In the second article of this special issue,
Janez Gorenc, Alenka Slavec Gomezel, and Blaz Zupan use semi-structured
interview data from pupils, their teachers, and principals, again from Slovenia.
The authors explicate how a constructivist pedagogy, together with its collabora-
tive and resource mobilizing functions, can improve the entreprencurial qualities
of 11-14-year-old pupils in Slovenia. Thus, the first two papers of this special
issue shed light on complex personal and external factors which play a role in
entrepreneurship education interventions in the rarely studied context of primary
schools (see Salavou/Mamakou/Douglas 2023).

The third article in this special issue also deals with interesting context-based
details—not at a specific education level (as in the first two articles) but by ana-
lyzing contexts over time. In fact, Judit Csdkné Filep and Aron Szennay analyze
entrepreneurship education from the perspective of generational differences.
They use Hungary-specific data from the Global Entrepreneurship Monitor
(GEM) dataset. The authors suggest that tailored entrepreneurship training pro-
grams would be important, as their results revealed a positive correlation be-
tween participation in entrepreneurship education and entrepreneurial activity.
This finding is interesting because, as discussed in the study, formal en-
trepreneurship education was less accessible to generations raised during social-
ism than for generations raised after socialism, which affects entrepreneurial
pursuits in such contexts (c. f., Smallbone/Welter 2009; Smallbone et al. 2014).

The fourth article in this special issue compares hackathons and project-based
learning (PBL) instruction methods. Using their survey data from Serbia, Ana
Milicevi¢, Milica Simié, Zorica Bogdanovi¢, Marijana Despotovic-Zraki¢, and
Marko Suvajdzi¢’ suggest that both hackathons and PBL can influence en-
trepreneurial behavior and mindset. However, the authors also add that these
methods might support different entrepreneurial skills. Among their implica-
tions, the authors reveal that hackathons (i. e., informal education) are particu-
larly effective at fostering creativity while PBL (i. e., formal education) might
be more efficient in developing students” soft skills. Additionally, the authors

18.01.2026, 06:08: -
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found that their sample of students preferred hackathons over PBL. The top-
ic of student experiences could be an interesting avenue for future research,
for example, to test whether students” positive course experiences affect their
competitiveness and effectiveness outside the education environment after the
educational interventions (Huq/Gilbert 2017).

In the fifth article of this special issue, Ivan Todorovi¢, Milan Okanovié, Slavica
Cicvari¢ Kostié¢, Igor Pihir, and Miha Mari¢ contribute to the discussion on in-
formal versus formal types of entrepreneurship education. One of their implica-
tions suggests that extracurricular activities can affect different entrepreneurial
mindset types (e. g., elaborating mindset, implementation mindset, and compul-
siveness) more strongly than formal entrepreneurship education does. The au-
thors collected their data in Slovenia, Croatia, and Serbia, and they discuss their
results in light of demographics (e. g., gender, startup experience, family back-
ground). Such a multinational data analysis provides interesting insights into
how cultural differences impact on the development of entrepreneurial qualities
in the CEE region (c. f., Mali/Kuzmanovic/Nicolic/Mitic/Stojanovic 2020).

In the sixth article of this special issue, Katarina Milosavijevi¢, Zoran M. Ra-
kic¢evié, and Jovana Rakicevi¢ review existing research on effective learning
models used in entrepreneurship education at universities. The authors take a
global approach and conclude that effective learning models can be classified
as generalized, augmented, motivational, or training types. They outline an
agenda for how these learning model types could be used effectively to achieve
entrepreneurship education goals. Although some literature reviews have been
published, such as Thomassen et al.’s (2020) literature review on entrepreneur-
ship education contexts, Milosavljevi¢ and colleagues” specific focus on effect-
ive learning models provides details for entrepreneurship educators’ course de-
sign purposes in the higher education context.

In the seventh article of this special issue, Milica Jovanovié, Jelena Andelkovic
Labrovi¢, Ivana Kuzet, and Jasna Petkovi¢ also present a model which could
help design higher education courses. The authors develop a “multidisciplinary
roadmap” which represents a pedagogical strategy for developing entrepreneuri-
al competencies. Their “roadmap” includes soft and technical skills and incorpo-
rates technology entrepreneurship and human resource management tools. The
authors designed and tested their pedagogical strategy contribution through ac-
tion research conducted over two cycles and with two generations of students in
Serbia. The “roadmap” aims to foster students” creativity, idea validation, and
teamwork. The authors contribute to the understanding of learning-by-doing as
an effective instruction method for entrepreneurship education in higher educa-
tion (c. f., Rasmussen/Sorensen 2006).

The final article in this special issue tests and reports on how entrepreneurship
educators could integrate a design thinking-based instruction method into uni-
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versity teaching. More specifically, Blaz Zupan and Anja Svetina Nabergoj con-
ducted in-depth interviews with educators and students at universities in Slove-
nia, United Kingdom, and the United States. They found that both environmen-
tal factors (e. g., mentoring, tools, and spaces as well as external recognition)
and process factors (e. g., interdisciplinarity, fieldwork, experimentation, and us-
er-centered research) are key components of university courses applying design
thinking. The authors state that these components might support students” en-
trepreneurial work as their university courses conclude. The implications are in-
tended to help future entrepreneurship educators apply Brown’s (2008) design
thinking concepts to ensure the continuity of entrepreneurship education partici-
pants” projects and improve their learning experiences (c.f., Sarooghi et al.
2019).
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Analysing the Genesis of Entrepreneurial Intentions for
Early Adolescents’

Janez Gorenc, Blaz Zupan, Alenka Slavec Gomezel™

Abstract

The study examines the relationships between attitude towards entrepreneurship, en-
trepreneurship competence, and entrepreneurial self-efficacy in the formation of en-
trepreneurial intentions among early adolescents participating in entrepreneurship education
programs. A theoretical model based on the Theory of planned behaviour was empirically
tested using data from a weekend entrepreneurship education program across 13 primary
schools. The findings support the proposed model, revealing that entrepreneurship compe-
tence positively influences intentions, mediated by attitude and moderated by self-efficacy.
The observations offer new insights into applying the Theory of planned behaviour in en-
trepreneurship education for early adolescents and practical recommendations for educators
on key focus areas.

Keywords: Entrepreneurial intentions, Theory of planned behaviour, entrepreneurship educa-
tion program, primary school, moderated mediation.
JEL Codes: A21, .26, 121

1. Introduction

Learning outcomes of entrepreneurship education (EE) programs are a widely
researched phenomenon as they are viewed as a path towards solving many
of today’s and future societies (Aamir et al., 2019). Entrepreneurial intentions
are among the most studied entrepreneurial learning outcomes in EE programs
as researchers wish to determine whether the participants plan to embark on a
path of entrepreneurial behaviour. Similarly, Ajzen’s (1991) Theory of planned
behaviour (TPB) is one of the most widely used intention theories to explain
the formation of entrepreneurial intentions (Aamir et al., 2019; Galvao et al.,
2018). The process of entrepreneurial intention formation as an outcome of EE

* Received: 26.1.24, accepted: 30.8.24, 2 revisions.
This article is based on a research chapter in: Gorenc, J. (2024). An investigation into
the Factors Related to Learning Outcomes in Primary School Entrepreneurship Programs.
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** Janez Gorenc, M.Sc., Assistant, School of Economics and Business, University of
Ljubljana. Email: janez.gorenc@ef.uni-lj.si. Main research interest: learning outcomes
of entrepreneurship education, development of entrepreneurship competence, green en-
trepreneurship.

Blaz Zupan, Ph.D., Assistant Professor, School of Economics and Business, University of
Ljubljana. Email: blaz.zupan@ef.uni-lj.si. Main research interest: entrepreneurship educa-
tion, new product development, family business, design thinking.

Alenka Slavec Gomezel (Corresponding author), Ph.D., Associate Professor, School
of Economics and Business, University of Ljubljana. Email: alenka.slavec@ef.uni-lj.si.
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programs is typically studied at the university level due to the proximity of the
beginning of the student’s career, potentially of self-employment (Boubker et al.,
2021). Furthermore, at all levels of education, EE programs have been demon-
strated to yield a positive development of entrepreneurial learning outcomes
(Aamir et al., 2019; Briine & Lutz, 2020).

However, several researchers point out that early adolescence is the optimal time
to start building entrepreneurship competence, attitude towards entrepreneur-
ship, and entrepreneurial self-efficacy (Huber et al., 2014; Rosario et al., 2014).
Moreover, early adolescents, thus pupils 10—14 years of age, already have career
aspirations (Archer et al., 2014; Lazarides et al., 2020). This age, therefore,
can also be seen as essential for developing the pupils’ entrepreneurial inten-
tions, which are substantial predictors of future entrepreneurial behaviour and,
consequently, careers (Ajzen, 1991). As early adolescents are at a different
emotional and cognitive developmental stage than their older peers, research
into entrepreneurial intention formation in late adolescents or adults cannot be
freely applied to early adolescents (Aamir et al., 2019; Galvao et al., 2018).

The present study thus investigates how entreprenecurial intentions form in
early adolescents and what role other entrepreneurial learning outcomes play
in shaping entreprencurial intentions. The contribution of the present study is
twofold. Firstly, it investigates the formation of entrepreneurial intentions in
early adolescents. Thus, the study contributes to the knowledge of the psycho-
logical process of intention formation in early adolescents with budding career
aspirations (Archer et al., 2014; Lazarides et al., 2020). Second, utilising TPB to
conceptualise a theoretical entrepreneurial intention model for early adolescents
and empirically testing it contributes to a broader understanding of TPB. The
study also proposes a novel way in which the antecedents in the model interact
with intentions and each other.

2. Literature review and hypotheses development
2.1 Theory of planned behaviour and entrepreneurial intentions

Entrepreneurial intentions are generally defined as a self-perceived belief of an
individual in the likelihood that they will become entrepreneurs in the future
or even as the first step towards becoming an entrepreneur (Krueger et al.,
2000; Linan & Chen, 2009). While this description of entrepreneurial intentions
may seem more applicable to university and secondary school students closer
to beginning their careers, early adolescents are already starting to shape their
career aspirations (Archer et al., 2014; Lazarides et al., 2020). Exposing early
adolescents to the dynamic environment of startup weekends may foster en-
trepreneurial intentions, potentially increasing their propensity towards pursuing
self-employment as a viable career path (Ashby & Schoon, 2010), which is one
of the aims of the given EE programs (SPIRIT Slovenija, 2019). Entrepreneurial
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intentions as an outcome of EE programs usually develop in unison with or as
a consequence of other entrepreneurial learning outcomes. Amongst the theoret-
ical models that describe the formation of entrepreneurial intentions and thus
predict future entrepreneurial behaviour of individuals, Ajzen’s (1991) TPB is
the most widely used. According to TPB, intentions are the best predictors of an
individual’s future behaviour (Ajzen, 1991). In entrepreneurship, many authors
have used the theoretical model where three antecedents precede entrepreneurial
intentions, the attitude towards entrepreneurship of the individual and the people
around them, and subjective norms (Aamir et al., 2019; Boubker et al., 2021).
Some researchers have also added entrepreneurship competence as one of the
antecedents (Lifian & Chen, 2009).

TPB is often employed to describe how entrepreneurial intentions form with
university and secondary EE programs. Also, attitude towards entrepreneur-
ship and entrepreneurial self-efficacy have consistently been demonstrated as
antecedents of entrepreneurial intentions (Aamir et al., 2019; Galvao et al.,
2018). In primary school EE programs, where entrepreneurship competence is
considered to be the most desired learning outcome of the participants because
it is believed to improve an individual’s social and economic welfare later in life
(Cunha & Heckman, 2008; Huber et al., 2014), the process of entrepreneurial
intention formation is not the focus of to-date research (Huber et al., 2014).
However, entrepreneurial intentions can develop from EE programs in early
adolescence as collaborative activities, idea generation and sharing, and other
entrepreneurial exercises influence participants’ perceptions of and aspirations
towards entrepreneurship as a career path. For instance, when early adolescents
engage in sandbox entrepreneurship activities like business modelling or proto-
typing, they gain practical experience with entrepreneurial processes, potential-
ly increasing their interest in entrepreneurial careers (Garcia-Rodriguez et al.,
2019; Jardim et al., 2023). Also, early adolescents have often demonstrated im-
proved entrepreneurship competence, entrepreneurial self-efficacy, and attitude
towards entrepreneurship due to EE programs (Huber et al., 2014).

2.2 Entrepreneurship Education Programs

Programs for entrepreneurship education worldwide have demonstrated a pos-
itive impact on the development of entrepreneurship competence, attitude to-
wards entrepreneurship, entrepreneurial self-efficacy, entrepreneurial intentions
themselves (Galvao et al., 2018), and on a higher probability of new result-
ing businesses (DeGeorge & Fayolle, 2008; Elert et al., 2015). Research also
demonstrates that competence is best fostered in early adolescence or sooner,
and early adolescents are the most apt population for entrepreneurial learning
and benefit most from EE programs. This age group is more closely connected
with their peers and teachers, making mentored teamwork more enjoyable for
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them than their older counterparts (Clark-Lempers et al., 1991; Ratelle et al.,
2023). Also, entrepreneurship competence acquired early is believed to foster an
individual’s welfare in adulthood (Cunha & Heckman, 2008; Garcia-Rodriguez
etal., 2019).

For instance, Huber et al. (2014) studied the BizWorld EE program with early
adolescents. The study measured the potential increase of different dimensions
of entrepreneurship competence, entrepreneurial self-efficacy, and entrepreneuri-
al intentions and demonstrated that all but one measured dimension of en-
trepreneurship competence had increased, as had entreprenecurial self-efficacy.
Entrepreneurial intentions, however, had decreased (Huber et al., 2014).

Analogously, Garcia-Rodriguez et al. (2019) described the success of the Span-
ish Enterprise in School EE program studied with early adolescents. In this EE
program, similar to YESS! and BizWorld, pupils founded and ran a company that
produced and sold products to schoolmates at a school fair. The study found
that the EE program had fostered specific constructs of entrepreneurial learning,
such as attitude towards entrepreneurship, entrepreneurial intention, and some
dimensions of entrepreneurship competence (Garcia-Rodriguez et al., 2019).
The EE program examples work to demonstrate that such school initiatives
for early adolescents do, in fact, foster measurable entreprencurial learning
outcomes.

Other EE programs, such as the startup weekend program, only last a few days
and are designed to help participants go from idea through team formation,
market research, prototyping, and business modelling to the conception of actual
startups. Startup weekends are 3-day (Sergent et al., 2021) or 2-day (Thompson
& llles, 2021) events focusing on the startup stage of a firm or the opportunity
identification stage, where uncertainty is high, and there is much stress involved
(Sergent et al., 2021). While startup weekends are primarily organised for adult
entrepreneurs or students (Krueger, 2014; Thompson & Illes, 2021), it is also
suitable for early adolescents who are more prone to view stressful situations,
a frequent phenomenon at startup weekends, as an adventure than their older
counterparts (Stepankova et al., 2023).

Entrepreneurial intentions, conceptualised as an individual’s self-perceived
probability of pursuing entrepreneurship, are increasingly recognised as relevant
for early adolescents’ career path development. Exposure to entrepreneurial
environments, such as startup weekends, may catalyse these intentions. TPB
provides a theoretical framework for understanding the process of entrepreneuri-
al intention formation, encompassing attitude towards entrepreneurship, en-
trepreneurial self-efficacy, and entrepreneurship competence as its antecedents.
While predominantly applied in tertiary education, research demonstrates that
entrepreneurial intentions can be fostered through EE programs promoting col-
laborative work and practical experience in early adolescence. Empirical evi-
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dence from diverse EE programs worldwide demonstrates positive outcomes in
entrepreneurship competence, attitude towards entrepreneurship, entrepreneurial
self-efficacy, and entrepreneurial intentions. Notably, early adolescence is a
critical developmental period for entrepreneurial learning.

2.3 Hypothesis development
2.3.1 Entrepreneurship Competence

Competence represents the amalgam of the knowledge, skills, and attitude need-
ed to accomplish a specific task (Baartman & de Bruijn, 2011). Entrepreneur-
ship competence is often included in various TPB-based intention models in
university and secondary-school level EE research with a significant direct or
indirect impact on intention formation (Fayolle & Gailly, 2015; Rosique-Blasco
et al., 2018). Likewise, An individual’s mastery of entrepreneurship competence
influences the individual’s attitude towards entrepreneurship deeply (Fayolle &
Gailly, 2015; Linan, 2008).

However, early adolescents may face more significant challenges in developing
entrepreneurship competence compared to older individuals due to their ongoing
emotional and cognitive development and relatively limited life experiences
(Sagone et al., 2020; Spiekerman & Rose, 2024; Stepankova et al., 2023).
Consequently, lower perceived competence may lead to lower levels of satisfac-
tion with the results of their work, possibly directly affecting entrepreneurial
self-efficacy, attitude towards entrepreneurship, and entrepreneurial intentions
(Ratelle et al., 2023).

While the process of entrepreneurial intention formation with all antecedents
has not yet been researched for early adolescents, nor has a theoretical model
of entrepreneurial intentions been proposed for this age group, some studies did
contemporaneously measure entrepreneurship competence, attitude towards en-
trepreneurship, and entrepreneurial intentions. For instance, Barba-Sanchez and
Atienza-Sahuquillo (2016) longitudinally studied the entreprenecurial learning
outcomes of a three-term EE program with early adolescents in rural Spain. The
EE program, explicitly designed to help promote entrepreneurship in a country
suffering from unemployment, was carried out in the Rural Schools Grouped
Together (Colegio Rural Agrupado). The participants founded a company and
designed all the accompanying materials like the company name and logo,
determined the needed startup capital, designed and manufactured products,
and finally marketed and sold them in a real-life market. The study found that
the pupils’ entrepreneurship competence, attitude towards entrepreneurship, and
entrepreneurial intentions had improved during the EE program. However, what
separated this age group from their older counterparts, the researchers observed,
was that the early adolescents’ primary motivation was not money-making but
rather doing something they liked.
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Similarly, Tsakiridou and Stergiou (2014), in a study of an EE program in West-
ern Macedonia, Greece, demonstrated that the participating pupils’ entrepreneur-
ship competence and entrepreneurial intentions had improved. Finally, in the
Mexican My First Company EE program with 11-12-year-olds, Carcamo-Solis
et al. (2017) found that the pupils had developed both their entrepreneurship
competence and attitude towards entrepreneurship. The EE program, where
participants, as opposed to older participants of EE programs, mainly learned
through playful activities, helped the pupils improve entrepreneurship compe-
tence and attitude towards entrepreneurship. We can thus set the following
hypotheses.

Hypothesis 1: Entrepreneurship competence will be directly and positively relat-
ed to entrepreneurial intentions for early adolescents participat-
ing in the EE program.

Hypothesis 2: Entrepreneurship competence will be directly and positively relat-
ed to the attitude towards entrepreneurship of early adolescents
participating in the EE program.

2.3.2 Attitude towards entrepreneurship

Goel et al. (2007) define attitude towards entrepreneurship as a construct where
the individual’s attitude towards entrepreneurship and entrepreneurs coalesce.
Studies demonstrate that attitude towards entrepreneurship significantly impacts
an individual’s entrepreneurial intentions, thus making a future entrepreneurial
career appear more attractive and desirable (Ajzen, 1991; Lifidn, 2008).

While infrequently, some primary school EE program studies measure attitude
towards entrepreneurship and entrepreneurial intentions. For instance, when
Garcia-Rodriguez et al. (2019) investigated the impact of their Spanish primary
school EE program on attitude towards entrepreneurship and entrepreneurial
intentions, they discovered that the two constructs indeed improve. Also, in
the study of the Rural Schools Grouped Together EE program in Spain by
Barba-Sanchez and Atienza-Sahuquillo (2016), the pupils’ attitude towards en-
trepreneurship developed in the sense that they changed their minds about who
an entrepreneur was in the sense that they were not merely boss but rather
someone who worked hard and took risks to make or lose money. Also, their en-
trepreneurial intentions changed such that they did not feel averse to the idea of
starting a firm in their adulthood. In both the mentioned cases, the pupils stated
that they enjoyed getting the job done and working with teammates most and
that their prime motivation is the fun of such work, not the financial benefits.
This conclusion, which aligns with studies demonstrating that early adolescents
have stronger connections to their friends than in later years (Clark-Lempers
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et al., 1991; Spiekerman & Rose, 2024), differentiates them from secondary or
tertiary education students. Therefore, the following hypothesis can be posited:

Hypothesis 3: Attitude towards entrepreneurship will be directly and positively
related to entrepreneurial intentions for early adolescents partici-
pating in the EE program.

We also argue that attitude towards entrepreneurship mediates the relationship
between entrepreneurship competence and entrepreneurial intentions. In the pro-
posed theoretical model of entrepreneurial intentions, entrepreneurship compe-
tence is hypothesised to influence attitude towards entrepreneurship, which in
turn predicts entrepreneurial intentions (Lifidn, 2008; Lifidn & Chen, 2009). This
reasoning leads to the following hypothesis:

Hypothesis 4: Attitude towards entrepreneurship will mediate the relationship
between entrepreneurship competence and entrepreneurial inten-
tions.

2.3.3 Entrepreneurial self-efficacy

In entrepreneurship, entrepreneurial self-efficacy constitutes an individual’s
self-perceived capacity to start and run a business successfully (Galvao et
al., 2018). For Boyd and Vozikis (1994), entrepreneurial self-efficacy defines
how an individual judges internal and external obstacles to success in an en-
trepreneurial activity. Entrepreneurial self-efficacy can be viewed as a task-spe-
cific construct necessary for forming entrepreneurial intentions. Thus, develop-
ing entrepreneurial self-efficacy alongside or before entrepreneurial intentions is
crucial in early adolescents as they shape their career aspirations (Archer et al.,
2014; Lazarides et al., 2020).

While recognised as an antecedent of entrepreneurial intentions in TPB, pupils’
entrepreneurial self-efficacy strengthens the positive relationship between en-
trepreneurship competence and attitude towards entrepreneurship for pupils
participating in EE programs. Specifically, entrepreneurial self-efficacy will
enhance positive attitudes towards entrepreneurship through beliefs in one’s ca-
pabilities of successfully performing entrepreneurial tasks during an EE program
(Boyd & Vozikis, 1994). Higher entrepreneurial self-efficacy means reinforcing
a person’s belief that they can perform a specific activity successfully, especially
in combination with entrepreneurship competence. Entrepreneurial self-efficacy
will allow the early adolescent to assess their entrepreneurship competence high-
er, which will usher in a positive attitude towards entrepreneurship. Therefore, it
can be conjectured that entrepreneurial self-efficacy would moderate the impact
entrepreneurship competence has on attitude towards entrepreneurship (Pham et
al., 2023).
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Some studies of primary school EE programs show that the three constructs
are measured contemporaneously. For instance, Carcamo-Solis et al. (2017), in
their research on the rural primary school EE program, determined that not
only were entrepreneurship competence and attitude towards entrepreneurship
impacted positively, but so was entrepreneurial self-efficacy developed with the
other two constructs. Also, Tsakiridou and Stergiou (2014) demonstrated that the
development of entrepreneurship competence, attitude towards entrepreneurship,
and entrepreneurial self-efficacy are connected. Namely, specific dimensions
of entrepreneurship competence increased with entrepreneurial self-efficacy, at-
titude towards entrepreneurship, and entrepreneurial intentions.

Thus, the following hypothesis can be set:

Hypothesis 5: Entrepreneurial self-efficacy will moderate the relationship be-
tween entrepreneurship competence and attitude towards en-
trepreneurship for pupils participating in the EE program.

2.3.4 Proposed entrepreneurial intentions model

The entrepreneurial intention model that we propose is based on Ajzen’s (1991)
TPB model but with some adaptations. It is a moderated mediation where
entrepreneurial intention (EI) is the dependent variable, entrepreneurship com-
petence (EC) is the independent variable, and attitude towards entrepreneurship
(EA) is the mediator. Entrepreneurial self-efficacy (ESE) moderates the relation-
ship between entrepreneurship competence and attitude towards entreprencur-
ship. Gender and entrepreneurial family background are control variables. The
theoretical model is presented in Figure 1.

Figure 1: Proposed Entrepreneurial Intention Model based on Ajzen’s TPB
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3. Methods
3.1 Research setting

Data were collected at the end of the startup weekend EE program organised
within the Slovenian Creativity, Entrepreneurship, and Innovation project to
improve pupils’ entrepreneurship competence, entrepreneurial self-efficacy, and
attitude towards entrepreneurship through developing their business ideas. The
project also sought to heighten the participants’ entrepreneurial intentions by
showing entrepreneurship as a possible career choice (SPIRIT Slovenija, 2019).

The studied EE program was a startup weekend event organised for early ado-
lescents. On Friday at noon, pupil teams identified authentic problems that spe-
cific groups of people faced. The pupils first participated in a market research
workshop, then, with the help of teachers and an outside expert, researched
the problem by surveying potential customers and prototyped solutions to the
problem that customers would be willing to buy. On Friday evening or Satur-
day morning, pupils tested the prototypes with potential customers and started
collecting their emails for later marketing use. Saturday morning was reserved
for the business modelling workshop, allowing pupils to define marketing and
sales channels and lay out a financial plan. Finally, on Saturday afternoon, the
pupils participated in a pitching workshop, where they learned to pitch their
ideas effectively. At the end of the startup weekend on Saturday evening, teams
pitched their business models to a panel of entrepreneurs, after which the judges
declared the best three teams in terms of most excellent progress. Pupils did
much of the work in the city centre, where they interviewed their prospective
customers to understand the problem and test the prototypes.

Four outside experts who were trained to work for startup incubators or were
startup founders (SPIRIT Slovenija, 2019) and school teachers, who also provid-
ed constant assistance to the teams, facilitated the startup weekend EE programs.
The teachers had varying levels of experience and training but had all undergone
mandatory 16-hour training for entrepreneurship educators (SPIRIT Slovenija,
2017).

3.2 Sample and data collection

In the EE program, 108 pupils aged 9—15 participated; one pupil was nine years
old, one was 15, and the rest were 10—14 with an average age of 12.7 years from
classes 6-9 from 13 Slovenian primary schools. Most participants, 85, joined the
EE program of their own volition. Approximately half had prior experience with
EE programs, and about 30 % had plans to attend an entrepreneurship competi-
tion four months later. Gender-wise, girls represented 58 % of the participants.
In all, 44 % had an entrepreneurial family background. The pupils were sent the
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questionnaires in digital form on Saturday evening at the end of the program.
Most pupils answered the survey immediately, some a few days later.

3.3 Measures

In our study, we used previously validated measurement scales. The items,
translated from English to Slovene using translation-back-translation (Brislin,
1970), were scored on a five-point Likert scale, where 1 = totally disagree and
5 = totally agree. The items featured in the measurement scales are presented in
Table 1.

The dependent variable, entreprencurial intentions, was measured with the
following item, adapted from Lifidn and Chen (2009): “I might become an
entrepreneur someday.”

Entrepreneurship competence was measured with 12 items featuring the first-
level competence descriptors from EntreComp. The EntreComp comprises 15
entrepreneurship competence dimensions organised into 3 clusters: Ideas and
Opportunities, Resources, and Into Action. Each of the 3 clusters consists of
five specific entrepreneurship competence dimensions that fit together accord-
ing to the knowledge, skills, or attitudes they cover (Bacigalupo et al., 2016).
One dimension was taken from each cluster to cover as broad a spectrum of
entrepreneurship competence as possible. The 12 items in the questionnaire
pertained to the following dimensions: Spotting opportunities, Motivation and
perseverance, and Working with others.

The Spotting opportunities dimension of entrepreneurship competence is the
capacity to spot opportunities for creating value for others that other non-en-
trepreneurial individuals have missed (Dyer et al., 2008; Morris et al., 2013).
Motivation and perseverance is the ability to persevere in the face of adverse
conditions and setbacks that a prospective entrepreneur might face when devel-
oping and executing their business model (Huber et al., 2014; Morris et al.,
2013). Finally, working with others is the capacity to interact socially and estab-
lish relationships to help the individual develop their entrepreneurship project
(Dyer et al., 2008; Morris et al., 2013).

The entrepreneurship competence scales with the initial 55 items that measured
the original 15 EntreComp dimensions were tested in a pilot study with 21
pupils. The scales proved to be too extensive, so based on the feedback of the
pupils and further statistical operations for determining loadings, cross-loadings,
and reliability, the number of dimensions was reduced to the three described
above as they had the highest reliabilities in each EntreComp cluster. The relia-
bilities were tested with Cronbach’s alpha (o), which were as follows: Spotting
opportunities =.89, Motivation and perseverance =.88, and Working with others
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=.83. The value of the a is acceptable for research of this sort (Fayolle & Gailly,
2015).

Further, attitude towards entrepreneurship was measured with a four-item scale,
scored on a five-point Likert scale, where 1 = totally disagree and 5 = totally
agree. Measurement scales developed by Lifian and Chen (2009) were adapted
to suit early adolescents. The reliability of the attitude towards entrepreneurship
construct was satisfactory at o =.83

Lastly, entrepreneurial self-efficacy was measured by three items taken from
the EntreComp first-level descriptors for Self-awareness and self-efficacy
(Bacigalupo et al., 2016). Although EntreComp includes attitude towards en-
trepreneurship into its entrepreneurship competence framework, this study sets
it as an independent construct as it is such in various intention models (Ajzen,
1991; Krueger et al., 2000; Lifidn, 2008). The reliability was satisfactory at a
=.83. The items featured in the survey can be seen in Table 1.

To determine whether gender and entrepreneurial family background have any
statistically significant effect on the relationships between entrepreneurial inten-
tions and its antecedents, two control variables, Gender and Entrepreneurial
family background, were introduced. They were measured as dichotomous vari-
ables where Male = 1, Female = 0, Entrepreneurial family background = 1, and
Non-entrepreneurial family background = 2, respectively.

3.4 Statistical procedures and data analysis

A confirmatory factor analysis was performed on the measurement model, and
the goodness of fit indices of comparative fit index (CFI), root mean square er-
ror of approximation (RMSEA), and standardised root mean square residual
(SRMR) were observed to inspect the validity and reliability of the constructs
comprising the theoretical model. The goodness of fit indices of the final mea-
surement model demonstrated good fit with the following values: X2 = 293.562,
df = 192, CFI =.930, p =.000, RMSEA =.070 with the lower end of the 90 %
confidence interval at LO90 =.054 and the higher end at HI90 =.086, and SRMR
=.0601. The standardised estimates of the measurement model are presented in
Table 1.

The confirmatory factor analysis indicated a good fit between the data and the
latent and control variables. The items comprising the latent variables were sum-
mated for the theoretical model to create composite variables. The composites
were also tested in a measurement model that yielded the following fit index
values: X2 = 0.475, df = 1, CFI = 1.000, p =.491, RMSEA =.000 with LO90
=.000 and HI90 =.224, and SRMR =.150.

Lastly, the proposed theoretical model with moderated mediation was analysed
and tested. The goodness of fit indices demonstrated good fit with the following
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values: X? = 18.043, df = 11, CFI =.970, p =.081, RMSEA =.077 with LO90
=.000 and HI90 =.218, and SRMR =.068. The Hayes method (Hayes, 2013) was
then employed to obtain the lower and upper bounds of the confidence interval.
The bootstrap method was used with 5000 simulations to test the hypotheses on
the model. The goodness of fit indices demonstrated a very good fit. The IBM
SPSS 21.0 and IBM AMOS 20.0 statistical software applications were used to
perform the statistical analyses.

4. Results

Hypothesis 1 postulated that entrepreneurship competence would be directly and
positively related to entrepreneurial intentions. The analysis yielded the follow-
ing results: B = -.190, p =.816. Also, after 5000 bootstrapping simulations, the
lower and higher limits of the 90 % bias constrained and accelerated (BCa) CI of
the direct effect between entrepreneurship competence and entrepreneurial in-
tentions were L190 = -.161 and HI90 =.100, respectively, with p =.613. H1 can
thus not be accepted.

Hypothesis 2 predicted that entrepreneurship competence would positively af-
fect attitude towards entrepreneurship. The results demonstrated that attitude
towards entrepreneurship was, in fact, positively related to attitude towards
entrepreneurship and that for each unit increase in competence, there is, ceferis
paribus, an associated average.478 increase in attitude. The relationship is statis-
tically significant at a p =.002 level. Such results allow H2 to be accepted.

Further, Hypothesis 3 predicted that attitude towards entrepreneurship would
be positively related to entrepreneurial intentions. The results demonstrate a
positive relationship between the two constructs. For each unit increase in atti-
tudes, the associated rise in intentions, ceteris paribus, is, on average,.579 at a
significance level of p =.000. Such results allow H3 to be accepted.

Hypothesis 4 predicted that attitude towards entrepreneurship would mediate
the relationship between entrepreneurship competence and entrepreneurial inten-
tions. The results demonstrate that for every unit increase in entrepreneurship
competence, all else remaining equal, entrepreneurial intentions would, through
the mediation of attitude, increase on average by.276 at the significance level
of p =.005. Further, the results describing the direct effect of entrepreneurship
competence on entrepreneurial intentions demonstrated no significant relation-
ship as for B = —.019, the significance level was p =.613. However, results
allowed a conclusion that there was a significant total effect of entrepreneurship
competence on entrepreneurial intention directly and indirectly, through mod-
erated mediation, i. e., for every unit increase of competence, the associated
increase of entrepreneurial intentions, all else remaining equal,.257 on average
and at the significance level of p =.057. Therefore, H4, which states that attitude
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towards entreprencurship will mediate between entrepreneurship competence
and entrepreneurial intentions, can be accepted.

Finally, Hypothesis 5 anticipated a moderation effect of entrepreneurial self-ef-
ficacy on the relationship between the independent variable entrepreneurship
competence and the mediator attitude towards entrepreneurship. The results
yielded for the moderation effect demonstrated a positive and statistically sig-
nificant moderation effect such that a unit increase in self-efficacy value can be,
all else remaining the same, associated with a.345 rise in attitudes at the level of
significance of p =.004, as can be seen in Figure 2. Such results allow for HS to
be accepted.

On top of that, the analysis of confidence intervals of the moderated mediation
effect of the model yielded results of LO90 =.014 and HI90 =.165, and as 0 is
not within the confidence interval range, the moderated mediation model can be
accepted as valid.

The control variables, namely gender and entrepreneurial family background,
did not play a significant role in the relationships between the antecedents of
intentions and entrepreneurial intentions.

Figure 2: Moderation effect

Moderation Effect

ESE Low: EC effect = 0.367
ESE High: EC effect = 0.581

0.4
ESE
< & High
0.0 & Low
0.4
1.0 05 0.0 05 1.0
EC

ESE levels: Low: 16th percentile; High: 84th percentile

Note: Figure 2 represents a tumble graph in which the width of each line depends on the
distribution of the predictor (focal variable) at each moderator level (Bodner, 2016).
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Table 1: The results of the Confirmatory factor analysis on the measurement model

Factor Observed variables Loadings

Entrepreneurship

competence

Spotting opportuni- a =89, CR =17, AVE =.64 .96

ties I can find opportunities to help others. 73
I can find different examples of challenges that need solutions. .81
I can find examples of groups who have benefited from a solu- .85
tion to a given problem.
I can tell the difference between different areas where value .82
can be created (for example, at home, in the community, in the
environment, economy or society).

Motivation and perse- | o =.88, CR =.03, AVE =.59 .99

verance I'am driven by the possibility to do or contribute to something .78
good for me or others.
I see tasks as challenges to do my best. .72
| can recognise different ways of motivating myself and othersto | .87
create value. (Level 2)
I show passion and willingness to achieve my goals. .76
I do not give up and can keep going even when facing difficulties. | .87

Working with others o =.83,CR =24, AVE =.63 .90
I can show respect for others, their background, and their situa- .82
tions.
| can recognise the role of my emotions, attitudes, and be- .79
haviours in shaping other people’s attitudes and behaviours and
vice versa.
I can discuss the benefits of listening to other people’s ideas for 77
achieving my (or my team’s) goals.

Attitude towards en- o =.83, CR =.64, AVE =.59

trepreneurship
My parents have a positive attitude towards entrepreneurs. .85
I have a positive attitude towards entrepreneurs. .84
In my opinion, society respects successful entrepreneurs. .76
People who have started their businesses and have failed should | .57
be given a second chance.

Entrepreneurial self- o =.83, CR =64, AVE =.62

efficacy
| can identify my needs, wants, interests, and goals. 71
I can identify things | am good at and things | am not. .84
| believe in my ability to do what | am asked to do successfully. .81

Note:
a = Cronbach’s alpha

CR = Composite reliability
AVE = Average variance extracted
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Table 2: Results for the decomposition of effects in the moderated mediation model using
the bootstrap method

Regressions Estimates Standard Er- | p-value Standardised
ror Estimates

EA~EC 477 157 .002 477

EA ~ ESEXEC 113 .039 .004 .345

EA~ ESE 142 119 .234 142
EI~EA .583 105 .000 .579
El~EC -.020 .084 .816 -.019

El ~ Gender .284 157 .071 141
Indirect effect: EC— EA—EI .278 120 .021 .276
Indirect effect: ESEXEC—EA—EI | .066 .033 .047 199
Direct effect: EA—El .583 102 .000 .579
Direct effect: ESEXEC — EA 113 .049 .022 .345
Direct effect: EC— EA 477 195 .014 477

Total effect: EC —El .258 129 .045 .256

Total effect: ESEXEC — El .066 .033 .047 .199

Note:

Entrepreneurial intentions — El
Entrepreneurship competence — EC
Entrepreneurial self-efficacy — ESE
Attitude towards entrepreneurship — EA

5. Discussion
5.1 Theoretical contributions

The present study uses the proposed theoretical model with moderated media-
tion based on TPB to explain the interactions between the different constructs
of entrepreneurial learning outcomes in primary school. Early adolescents learn
differently from older students. While their aptness to learn competence or
self-efficacy lags behind older students (Sagone et al., 2020), they are not so
quickly distraught by stress (Stepankova et al., 2023) and are much more closely
connected with their peers and teachers, which plays a role in how they learn
in teams and under teachers’ tutorship (Clark-Lempers et al., 1991; Spickerman
& Rose, 2024). The research results thus contribute to research on early adoles-
cents in the psychological processes of entreprenecurial intention formation, a
field where results from research on older students cannot be freely applied to
the described differences between the disparate age groups.

The results demonstrate that no single antecedent is responsible for developing
entrepreneurial intentions; an intricate interplay is at work. The results show
that competence, attitude, or self-efficacy alone are insufficient for developing
intentions. Specifically, developed competence will only positively affect in-
tentions if the adolescent participant of EE programs has adopted a positive
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attitude towards entrepreneurship, evidencing that attitudes positively mediate
the relationship between competence and intentions. Moreover, entrepreneurship
competence is significantly related to entrepreneurial intentions only indirectly,
mediated by attitude towards entrepreneurship and moderated by entrepreneurial
self-efficacy. The study also demonstrates that competence is more positively
associated with attitudes if the participant has developed self-efficacy, and the
letter moderates the relationship between competence and attitude. Surprisingly,
gender and entrepreneurial family background do not play a significant role in
how the constructs are interrelated.

While Lifian and Chen (2009) and Lifian (2008) demonstrated a robust posi-
tive effect of entrepreneurship competence on attitude towards entrepreneurship
among university students, the present study extends these findings to a younger
demographic. Notably, the same significant direct impact of entrepreneurship
competence on attitude towards entreprencurship was observed in the present
study, suggesting that the relationship between entrepreneurship competence and
attitude towards entrepreneurship may emerge earlier in the developmental pro-
cess than previously recognised. This finding implies that a high level of self-
perceived entrepreneurship competence has a significant psychological effect
on early adolescents’ attitude towards entrepreneurship, potentially influencing
their career aspirations towards self-employment at a formative age (Athayde,
2009; Lifian, 2008).

Results evidence that attitude towards entrepreneurship is related to en-
trepreneurial intentions and this TPB model’s theoretical path has been tested
and confirmed on university students (Galvao et al., 2018; Lifidn & Chen, 2009).
Similarly, some studies in EE programs for early adolescents show entrepreneur-
ship competence and attitude towards entrepreneurship increasing or decreasing
synchronously (Garcia-Rodriguez et al., 2019; Tsakiridou & Stergiou, 2014).
The antecedent-consequent relationship can be elucidated from the Lifian -Ajzen
entrepreneurial intention model (Lifian & Chen, 2009) and from TPB itself. The
finding holds for early adolescents, too, possibly meaning they will pursue a
potential career in entrepreneurship if they have a positive attitude towards this
way of life. It also means that the intention for such a career path does not solely
depend on whether an individual possesses the competence needed for such a
career.

The present study predicts that the psychological effect of entrepreneurship
competence on attitude towards entrepreneurship is more substantial if the value
of entrepreneurial self-efficacy is significant. Consistent with TPB and Boyd and
Vozikis (1994), where entrepreneurial self-efficacy closely interacts with attitude
towards entrepreneurship and entrepreneurial intentions, a positive relationship
is demonstrated in the present study between entrepreneurship competence and
attitude towards entrepreneurship when entrepreneurial self-efficacy is well de-
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veloped. Thus, the present study enhanced the theoretical framework of TPB
by adding the moderating effect of entrepreneurial self-efficacy to explain the
dynamics between entrepreneurship competence as the direct antecedent of atti-
tude towards entrepreneurship. Entrepreneurial self-efficacy has already been
shown to positively moderate the effect of attitude towards entrepreneurship on
entrepreneurial intentions (Pham et al., 2023). The enhanced model provides
further contributions by explaining the relations between the given constructs
for early adolescents, in whom the development of competence and self-efficacy
is less efficient than in their older counterparts (Sagone et al., 2020). However,
this seeming setback might be mitigated by their closeness with teammates and
not feeling stressed as quickly as their older counterparts (Spiekerman & Rose,
2024; Stepankova et al., 2023).

The indirect effect of entrepreneurship competence on entrepreneurial intentions
is mediated by attitude towards entrepreneurship, and the direct effect of en-
trepreneurship competence on attitude towards entrepreneurship is moderated
by entrepreneurial self-efficacy in this study. Studies of primary school EE
programs have thus far demonstrated the contemporaneous development of the
three constructs (Barba-Sanchez & Atienza-Sahuquillo, 2016; Carcamo-Solis et
al., 2017) but have never attempted to explain the interactions between the mea-
sured constructs within an entrepreneurial intentions model. The present study
builds on the literature evidencing that EE programs improve entrepreneurship
competence, attitude towards entrepreneurship, entrepreneurial self-efficacy, and
entrepreneurial intentions (Carcamo-Solis et al., 2017; Fayolle & Gailly, 2015)
and uses an upgraded theoretical model based on TPB to explain the interactions
between the given constructs.

5.2 Practical contributions

The study has practical implications for teachers and policymakers but with
some caveats. Firstly, the results demonstrate that despite the brevity of the
startup weekend, early adolescents still form intentions similar to those of more
extended EE programs. The finding shows that even for early adolescents, start-
up weekends are a legitimate way of entrepreneurial learning, which informs
policymakers in their decision to keep funding short EE programs like startup
weekends.

While it is true that early adolescents lag behind their older counterparts in how
successfully they can learn competence or self-efficacy (Sagone et al., 2020),
this can be mitigated by the fact that this age group is not so quickly fazed by
stressful situations (Stepankova et al., 2023), which allows the conclusion that
their attitude towards entrepreneurship, which is instrumental in intention forma-
tion, will not go sour at the first sign of trouble, and entrepreneurial self-efficacy
will not wane quickly. Secondly, when signs of stress do start showing, early
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adolescents can mitigate them by good relationships within their teams because,
to early adolescents, closeness with peers is more impactful than to their older
counterparts as their support for one another plays a crucial role in the process
(Clark-Lempers et al., 1991; Spiekerman & Rose, 2024). Also, early adolescents
look up to their teachers more than their older counterparts. Teachers are often
seen as adult role models and someone they can trust. As such, they are essential
for guiding their pupils throughout the startup weekend, helping them believe
in the entrepreneurship competence they have mastered, and shaping a positive
attitude towards entrepreneurship. In this way, they will aid pupils in forming
entrepreneurial intentions (Briine & Lutz, 2020).

Lastly, the role of outside experts who facilitated the startup weekend programs
is crucial. They work for startup incubators (SPIRIT Slovenija, 2019), so they
possess competence that might make them role models for early adolescent par-
ticipants (Briine & Lutz, 2020). This fact is also vital for self-efficacy formation
because a self-efficacious teacher or expert will help build pupils’ self-efficacy
(Bandura, 1977), which is even more true for early adolescents (Clark-Lempers
et al., 1991). Teachers who organise startup weekends for early adolescents are
thus advised to hire the help of outside experts to use the startup weekend
program for early adolescents to its fullest.

5.3 Limitations

First, the study’s authors do not have detailed information on how the EE
program teachers and mentors were trained. Different levels of entrepreneurship
competence or entrepreneurial self-efficacy of the teachers might yield different
results in the entrepreneurial learning of EE program participants. Second, start-
up weekends are particular EE programs with a fast-paced tempo and high work
intensity, not to mention the level of knowledge the participants are expected to
learn in such a short time. Thus, the study results are hardly applicable to other
EE programs that have a longer duration. Third, most participants joined the EE
programs of their own free will.

Consequently, some self-selection bias might have been present, which might
have also affected the results. Fourth, not all the participants answered the ques-
tionnaire at the end of the program. Some responded some days after the pro-
gram had ended. This fact may have slanted the results of the survey to some
extent. Fifth, the cross-sectional design, measuring constructs only at the end of
the startup weekend, focused only on exploring the relationships between con-
structs and did not directly measure the effect of the EE program, limiting the
study’s ability to analyse the program’s impact on the evolution of the measured
constructs. Sixth, the sample consisted only of pupils of Slovenian primary
schools, which meant they had a similar cultural, economic, and social back-
ground. An exclusively Slovenian sample may have affected how the pupils an-
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swered the survey and narrowed the ways the pupils perceived entrepreneurship
education, thus possibly slanting the results. Lastly, half the respondents came to
the program with prior EE experience, which put them in a position different
from their teammates without expertise. In addition, about 30 % of the partici-
pants planned to attend an entrepreneurship competition, which might have
heightened their motivation. While early adolescents are more connected with
each other and thus help each other learn, this fact may still have affected re-
sults.

5.4 Future research

The study identified several areas for possible future research. The study found
that entrepreneurial self-efficacy moderated the direct relationship between en-
trepreneurship competence and attitude towards entrepreneurship, but it is not
yet clear how entrepreneurial self-efficacy influences other relationships within
the TPB model. Future research could examine the impact of entreprencurial
self-efficacy on the attitude towards entrepreneurship, the connection between
entrepreneurial intentions, and other relationships.

The current study was conducted with a limited sample of early adolescents
from a relatively homogenous educational setting. Future research could be
conducted with a more extensive and diverse sample, possibly spanning multiple
educational programs or geographical regions. Such a sample would help ensure
that the findings are generalisable to a broader population.

Additionally, the role of contextual factors, such as family, community, culture,
and other environmental influences, in forming entrepreneurial intentions has
not been well-studied. Future research could examine these factors to identify
new ways to improve entrepreneurial learning outcomes.

Further, to avoid doing research with pupils from only one country, researchers
may, in future collaborations, make use of international networks like the
Danube Cup to extend their research to other countries, thus avoiding the possi-
ble entrapments of single-country research.

Lastly, entrepreneurial intention development is a long-term process, and it is
not yet clear how entrepreneurship competence, attitude towards entrepreneur-
ship, entreprencurial self-efficacy, and entrepreneurial intentions evolve. Future
research could employ a longitudinal design, measuring the constructs at the
beginning and end of the EE program and possibly at follow-up intervals post-
program. Such an approach would track construct development over time, com-
prehensively assess the program’s efficacy, and provide insights into immediate
and long-term impacts. Such research would offer a more profound understand-
ing of the impact of EE programs on early adolescents.
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6. Conclusion

The present study delves into the entrepreneurial learning outcomes of primary
school entrepreneurship education programs and provides a deeper insight into
the logic behind the entrepreneurial intention development process. Specifically,
the study investigates the interrelatedness of entrepreneurship competence, atti-
tude towards entrepreneurship, entrepreneurial self-efficacy, and entrepreneurial
intentions in early adolescents participating in EE programs by inspecting how
the constructs interact and impact each other. It proposes a theoretical model
based on TPB to explain why entrepreneurial intentions develop and what is
necessary for this to occur.

This study contributes significantly to the ongoing conversation about how en-
trepreneurial intentions are formed in primary schools and how the antecedents
of intentions, namely competence, attitude, and self-efficacy, are interconnected,
thus contributing to the body of knowledge on TPB. Results provide valuable
insights for practitioners and researchers in entrepreneurship education. By en-
hancing our understanding of intention formation, better EE programs can be
designed and implemented, ultimately fostering the next generation of success-
ful entrepreneurs.
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Unveiling the Power of Constructivist Pedagogy in
Entrepreneurship Education for Early Adolescents”

Janez Gorenc, Alenka Slavec Gomezel, Blaz Zupan™

Abstract

The study investigates early adolescents’ perceptions of entrepreneurial learning in primary
school entrepreneurship education programs through a social constructivist learning theory
lens. Qualitative data from semi-structured focus group interviews with 11-14-year-old
pupils, teachers, and principals across 12 schools revealed that specific pedagogical methods
effectively enhance competence dimensions like working with others or mobilising resources.
However, financial and economic literacy or valuing ideas showed less improvement. A
supportive school environment proved crucial for engagement and learning. The study pro-
vides insights into how constructivist pedagogy impacts entrepreneurial learning in early
adolescents, offering valuable perspectives on effective entrepreneurship education for young
learners.

Keywords: Entrepreneurship education, primary school, entrepreneurship competence, social
constructivist learning theory, learning process, constructivist pedagogy.
JEL Codes: A21,126, 121

1. Introduction

The global proliferation of entrepreneurship education (EE) programs (Briine &
Lutz, 2020) has led to the widespread endorsement of constructivist pedagogy
as the most effective approach in this field (Bell & Bell, 2020; Cocieru et
al., 2020). Constructivist pedagogy facilitates entrepreneurial learning through
learning by doing (Oe & Tanaka, 2023). Teachers versed in constructivist
pedagogy utilise various pedagogical methods like scaffolding techniques or
knowledge convey while avoiding traditional instruction methods like lectures
or testing (Moberg, 2014; Oe & Tanaka, 2023). Constructivist pedagogy is high-
ly suitable for early adolescents as it positively affects motivation and learning
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(Moberg, 2014), allowing children to learn through experience, play, and games
(Huber et al., 2014; Lobler, 2006).

Early adolescents, typically aged 10-14 (Briine & Lutz, 2020; Jardim et al.,
2023), have been identified as the group that benefits most from EE programs
and frequently participates in them (Barba-Sanchez & Atienza-Sahuquillo,
2016; Garcia-Rodriguez et al., 2019; Jardim et al., 2023). Although it seems
early adolescents are not as savvy at learning different types of competence
as their older counterparts (Sagone et al., 2020), they benefit significantly
from the fact that they do not seem to be fazed so quickly by crises as older
adolescents (Stepankova et al., 2023). Crises, or discontinuous events common
in EE programs and entrepreneurship in general, facilitate entrepreneurial learn-
ing (Cope, 2003; Jardim et al., 2023). Furthermore, early adolescents benefit
significantly from peer interactions, particularly with friends, during teamwork
activities commonly featured in EE programs (Huber et al., 2014; Yang et al.,
2021). On top of that, early adolescence is a period in life when a trusting
relationship with a non-parent adult is crucial for the pupils’ class performance
and learning (Feldlaufer et al., 1988). In EE programs, teachers fulfil the role of
a trusted non-parent adult. Consequently, early adolescents tend to form stronger
attachments to their teachers than their older peers, underscoring the critical im-
portance of the pedagogical methods employed in these programs (Spiekerman
& Rose, 2024).

Despite this, few studies investigate the specific pedagogical methods employed
in EE programs for early adolescents and how each method correlates with
perceived learning of particular dimensions of entrepreneurship competence
(EC). The proliferation of primary school EE programs underscores the need for
a comprehensive pedagogical framework to guide entrepreneurship teachers in
their quest to mould future entrepreneurs (Bell & Bell, 2020).

The present study aims to investigate specific pedagogical methods used in EE
programs for early adolescents and how these methods assist the participants in
learning particular EC dimensions. Specifically, it applies social constructivist
learning theory to elucidate the entrepreneurial learning process in early adoles-
cents, as perceived by the pupils and their teachers.

2. Theoretical background and research questions
2.1 Social constructivist learning theory

Multiple learning theories can be applied to explain how participants in EE
programs acquire knowledge and skills. Human capital theory, for instance,
focuses on developing knowledge and skills — collectively termed human capital
— which enables individuals to advance economically, socially, and in other
aspects of life (Martin et al.,, 2013). The social learning theory, as defined
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by Bandura (1977), posits that learning primarily occurs through observation,
imitation, and modelling of others’ behaviour. The effectiveness of the learning
process is influenced by the individual’s self-efficacy beliefs and behavioural
responses (Bandura, 1977).

The social constructivist learning theory, proposed by Lev Vygotsky in 1968,
emphasises that individuals develop their knowledge and comprehension
through their prior experiences and present social interactions. The process
supports cognitive and emotional growth, which are intrinsically connected
to the learning process (Vygotsky, 1978). Social constructivist learning theory
proposes that learners will transition back and forth between three zones. These
are the zones where they learn independently or with peers, learn only in case
a teacher guides them, and cannot learn despite a teacher’s guidance (Vygotsky,
1978, p. 86). The second zone means that when the learner falls short on
previous experience or is cognitively not yet adequately developed to conceive
specific new knowledge, a knowledgeable other — in EE, this is the teacher —
facilitates the acquisition of new knowledge, skills, attitude, or experience with
appropriate pedagogical methods (Bauman & Lucy, 2021). Vygotsky (1978)
theorised that such interaction between the learner and knowledgeable others
occurs in the second zone, termed the zone of proximal development (ZPD). The
social constructivist learning theory, incorporating ZDP, is particularly effective
in explaining the learning process in EE programs for early adolescents. Teach-
ers apply constructivist pedagogical methods when the pupils are within their
ZDP, meaning they lack the prior experience, knowledge, skills, and attitudes
necessary to resolve the problems they have encountered independently (Bell &
Bell, 2020; Tenney-Soeiro & Sieplinga, 2021).

2.2 Constructivist pedagogical methods

Constructivist pedagogical methods promote learning by doing, teamwork, and
peer learning (Cocieru et al., 2020). According to Chernikova et al. (2020), con-
structivist pedagogy uses scaffolding techniques, such as guiding with questions,
coaching, or hints, instead of traditional instruction. Knowledge convey is also
an essential instrument of guidance used when scaffolding techniques are insuf-
ficient. Knowledge convey can be treated as conventional guided instruction
because it provides final answers to the task the pupils are trying to complete.
However, knowledge is only conveyed to the pupils when they need that exact
knowledge and skills, not sooner (Chernikova et al., 2020).

2.3 Early adolescents and entrepreneurship education

Early adolescence marks a critical period of an individual’s life during which
career aspirations begin to take shape (Lazarides et al., 2020). This age group's
cognitive and emotional developmental stages differ markedly from those of
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older adolescents and young adults. In addition to their sprouting career aspira-
tions (Lazarides et al., 2020), early adolescents form powerful attachments to
their closest friends and their teachers (Ratelle et al., 2023), and they are more
resilient to stress than their older counterparts (Stepankova et al., 2023).

Primary schools often introduce early adolescents to EE programs, which are
highly practice-based. Some focus on soft skills, such as understanding the
world of work, creative thinking, problem-solving, or taking responsibility
(Chojak, 2024; Jardim et al., 2023). Others are sandbox versions of real en-
trepreneurship and are more business-oriented, employing activities to further
entrepreneurial knowledge and skills, such as product development, financial
calculations, marketing, establishing and liquidating a company, or planning and
management of the company (Bergman et al., 2011; Huber et al., 2014). Partici-
pants in these EE programs face a variety of tasks, decisions, and uncertainties
similar to those encountered by real entrepreneurs but without the vast material
risks, stress, and responsibility involved (Briine & Lutz, 2020; Hytti & O’Gor-
man, 2004). All the studied EE programs utilised constructivist pedagogical
methods.

For instance, Huber et al. (2014) described the learning outcomes of the Dutch
5-day BizWorld program, which led participants through establishing and run-
ning a company. Pupils wrote job applications, created company logos, manu-
factured, marketed, and sold products, handled the finances, and competed with
other pupil firms. The EE program was practice-based, and pupils learned from
experience and failure. BizWorld advanced the participants’ learning of EC
dimensions, such as risk-taking, creativity, self-efficacy, and persistence. (Huber
et al., 2014). Similarly, Garcia-Rodriguez et al. (2019) described the Spanish
Enterprise at School (Spanish: Emprender en la Escuela, ELE) EE program for
early adolescents that employed constructivist pedagogical methods. The partici-
pants were tasked with forming and managing a school cooperative, designing,
manufacturing, and selling different products at a fair. ELE was designed to
improve soft skills, such as creativity, leadership, and a sense of achievement.

In addition to employing appropriate pedagogical methods, a supportive school
environment is essential for the pupils to learn new knowledge and skills and
develop positive attitudes. A supportive environment encompasses respectful
relationships among pupils, teachers, and school management, a reward system
for outstanding achievements, and a commitment from the school management
to facilitate the teachers’ participation in relevant training programs. Research
indicates these factors significantly contribute to positive entrepreneurial learn-
ing (Huber & Helm, 2020; Hytti & O’Gorman, 2004).



https://doi.org/10.5771/9783748949602
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

42 Janez Gorenc, Alenka Slavec Gomezel, BlaZ Zupan

2.4 Entrepreneurship competence and EntreComp

In primary school EE programs, EC is often the most highly sought-after learn-
ing outcome (Armuia et al., 2020; Huber et al., 2014; Hytti & O’Gorman,
2004). Competence is usually defined as a task-specific amalgam of appropriate
knowledge, skills, and attitudes necessary for performing the given task success-
fully (Baartman & de Bruijn, 2011). Thus, EC represents the knowledge, skills,
and attitudes essential for any individual to perform entrepreneurship-related
tasks with a favourable outcome. In Europe, the European Commission has
designed the EntreComp: the Entrepreneurship Competence Framework, a con-
figuration of 15 dimensions distributed into three clusters (Bacigalupo et al.,
2016). EntreComp encompasses the following dimensions: creativity, spotting
opportunities, vision, valuing ideas, and ethical and sustainable thinking from
the ‘Ideas and opportunities’ cluster, motivation and perseverance, mobilising
resources, mobilising others, self-awareness and self-efficacy and financial and
economic literacy from the ‘Resources’ cluster, and planning and management,
taking the initiative, coping with ambiguity, uncertainty & risk, learning through
experience, and working with others from the ‘Into action’ cluster. Each EC
dimension is described on eight levels of mastery, from Level 1, ‘Discover’,
with descriptors like “I can find opportunities to help others” or “I can assemble
objects that create value for others” to Level 8, “Transform”, with descriptors
like “I can show different audiences the benefits of my vision during turbulent
times” or “I can judge a possible opportunity as an investor.” Published in
2016, EntreComp has become one of the main instruments for describing EC
or measuring and understanding entrepreneurial learning at primary (Floris &
Pillitu, 2019), secondary (Jardim et al., 2021; Moberg, 2021), or tertiary EE
programs (Armufia et al., 2020; Czyzewska & Mroczek, 2020). The EC dimen-
sions outlined in the EntreComp framework encompass knowledge, skills, and
attitudes that can be developed through the ‘learning through entrepreneurship’
process, which involves learning by doing and learning from experience and
failure (Bell & Bell, 2020).

2.5 Research questions

A literature review highlights the opportunity to investigate the individual peda-
gogical methods teachers in EE programs for early adolescents employ within
the early adolescents’ ZPD. Additionally, there is potential to explore the sup-
portive measures schools can implement and the impact of these factors on the
early adolescents’ perceived entreprencurial learning. Given the unique charac-
teristics distinguishing early adolescents from their older peers, investigating the
entrepreneurial learning processes within ZDP for this age group is particularly
important. Thus, the study addressed three research questions:
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Research question 1:  Identify which specific pedagogical methods the EEP
teachers used to enhance pupils’ entrepreneurial learn-
ing when the latter did not know how to proceed;

Research question 2:  Investigate in which EC dimensions pupils exhibited pos-
itive entrepreneurial learning outcomes after teachers
had employed specific pedagogical methods;

Research question 3: Determine how a supportive school environment en-
hances the pupils’ entrepreneurial learning.

3. Methods
3.1 Sample

The present study uses qualitative data to gain insight into the interactions
between the perceived pupils’ entrepreneurial learning process and the specific
constructivist pedagogical methods that the teachers employed to assist the early
adolescents’ entrepreneurial learning process within their ZPD. The data were
obtained through semi-structured interviews with pupils, teachers, and principals
or assistant principals. Therefore, the sample comprised the teachers who had
received specific training in using constructivist pedagogical methods in EE,
as well as early adolescent pupils who voluntarily participated in EE programs
and perceived that they had acquired specific dimensions of EC through their
teachers’ application of appropriate constructivist pedagogical methods (SPIRIT
Slovenija, 2019). The interviewed principals endorsed and supported the EE
program in their schools.

Overall, over 30 primary school teachers were emailed directly or through busi-
ness incubators requesting an interview with them and the pupils participating
in the teachers’ EE programs. Of these, 15 teachers from 12 primary schools re-
sponded positively to the interview request. Regarding experience with teaching
in EE programs, 14 teachers were women with, on average, 4.6 years of experi-
ence working as teachers of EE. The teachers who agreed to participate also
asked the pupils participating in their EE programs to partake in the interviews.

Altogether, 39 pupils from all 12 schools decided to participate in the research,
of whom 21 were girls and 18 were boys. The pupils were 11-14 years old. On
average, they were 13.4 years old and went to 6th, 7th, 8th, and 9th class in
Slovenian primary education, which lasts nine years and encompasses ages 6—15
years old. Specifically, the girls were 11 to 14 years old, with an average age of
13.2 years, and the boys were 12—14 years old, with an average age of 13.5
years. The pupils with one or two years of experience with work in EE programs
counted 23 individuals or 59 % of the sample, of whom 13 were girls and 10
were boys. The experienced pupils came from 6 schools where the teacher had
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more than five years of EE program teaching experience. Finally, four of the
pupils’ parents owned a business.

In addition to the teachers and pupils, principals of 12 schools were asked for an
interview, and five principals or assistant principals from four schools responded
positively to the interview request, of whom four were women and one was a
man. Regarding experience, two women had more than ten years of experience
with principalship and two women and one man had less than three years of
experience.

3.2 Entrepreneurship education programs

All the interviewed pupils were, at the time of the interview, participating
in entrepreneurship activities that were part of the afterschool creativity, en-
trepreneurship, and innovation program in the academic year 2021-2022. The
EE programs lasting from October to May were designed to teach the partici-
pants the 15 dimensions of EC defined in EntreComp through a school-level
business experience in which the pupils and teachers participated. Specifically,
pupils achieved entrepreneurial learning by developing rudimentary business
models for their business ideas and presenting them at a competition in which all
but four pupils participated. In the afterschool EE activities, pupils, working in
teams, first identified opportunities for business ideas, researched the market by
interviewing potential customers and reliable informants, outlined the existing
competition, prototyped a sustainable solution and tested it with prospective
customers. The development of business models also involved running and man-
aging the entrepreneurial activities within the team, learning from experience
and failures, recognising possible risks, calculating the finances, identifying
appropriate sales and marketing channels, and projecting a vision for future
development (SPIRIT Slovenija, 2019).

Teachers leading EE programs had to attend a hands-on 16-hour training course
or a three-day startup weekend where teachers would develop their EC (SPIRIT
Slovenija, 2016). The training was also designed to equip the EE teachers with
appropriate constructivist pedagogical methods they could later employ in their
EE programs.

3.3 Interviews

Pupils were interviewed alone or in a focus group, and the teachers were inter-
viewed alone in all but one instance. Altogether, 13 interviews were conducted
with the pupils; on average, the number of pupils in the focus group interview
groups was 3. The interviews lasted anywhere from 20 to 60 minutes. The
interviews with pupils and teachers centred around topics such as the routine
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and activities in the EE program, the teaching methods utilised, and the intervie-
wees’ perception of the pupils’ entrepreneurial learning.

Pupils were interviewed explicitly about their perception of how they acquired
EC and the pedagogical methods employed by their teachers. The teachers were
interviewed regarding their perceptions of the pupils’ work and achievements,
the observations of the pupils’ learning of EC, and their pedagogical methods.
When discussing the pedagogical methods employed and the EC the pupils had
learned, interviewees were prompted with questions like “What did you learn
most?” or “What did that look like?” This approach aligns with recommenda-
tions in the literature (Oe & Tanaka, 2023; Sommarstrom et al., 2020). In specif-
ic cases, when the pupils discussed challenges with particular entrepreneurial
knowledge that they had encountered, they were asked more detailed questions,
for instance, “How did you calculate the finances?” or “How did the teacher
help with the finances?”

Similarly, the teachers were asked specific questions, such as “How did you help
the pupils with finances?” if the occasion arose. However, pupils and teachers
were mostly encouraged to formulate responses themselves and describe the
specific EC dimensions they believed the pupils had developed. Overall, inter-
view questions were carefully crafted to avoid leading the interviewees towards
a particular answer. For instance, the teachers were never prompted to describe
predefined methods employed in their EE programs. Also, answers from pupils
were never elicited with questions like “How much financial literacy did you
learn?” or “How well did you learn to value ideas?” This approach effectively
minimised the potential for interviewees, whether teachers or pupils, to feel
pressured into giving answers that aligned with the interviewer’s expectations
(Fylan, 2005; Wengraf, 2001, p. 126).

Furthermore, to prevent any bias in responses, teachers were never present
in the same room during pupil interviews, and vice-versa, as recommended
(Paul-Binyamin & Potchter, 2020), except in one instance involving two pupils.
Interviews with principals primarily focused on the school environment and
their perspectives on EE programs in their schools and the participating teachers
and pupils. Questions posed to them included, “Can you describe what it was
like when your teams participated in competitions?” or “How extensively did
you discuss the EE program with the teacher in charge?” As recommended in
the literature, the principals were never present during interviews with teachers
or pupils, or vice-versa, to maintain impartiality and minimise any potential
pressure on interviewees (Paul-Binyamin & Potchter, 2020).

3.4 Data Analysis

The interviews were recorded and transcribed verbatim. Data coding was con-
ducted using a blended approach, combining theory-driven deductive methods
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and data-driven inductive approaches (Flick, 2018, p. 258). Data were initially
uploaded into the MAXQDA 2022 statistical software and organised into three
categories: pupils, teachers, and principals. Deductive coding followed, which
involved creating codes for distinct dimensions of EC and pedagogical methods
teachers used. Examples of predefined codes for pedagogical methods included
guiding with questions, whiteboard, or knowledge convey (Chernikova et al.,
2020; Cocieru et al., 2020). Codes describing EC that the pupils could learn
with teacher guidance included spotting opportunities, creativity, motivation
and perseverance, and financial and economic literacy (Armufia et al., 2020;
Bacigalupo et al., 2016). The pupil and teacher interviews were equipped with
deductive codes to compare responses and identify similarities. Following de-
ductive coding, an inductive coding phase was conducted to identify emerging
themes in the data. Examples of codes generated through inductive coding
included peer feedback, little support from parents, or teachers lack skills and
experience. Throughout this process, all the codes were continuously refined
and iterated upon, with frequent reference to relevant literature (Blenker et al.,
2014).

Code co-occurrence analysis was conducted to explore relationships between
different themes and to assess connections between pedagogical methods and
entrepreneurial learning outcomes. For instance, the study inspected how fre-
quently codes indicating pupils’ gaps in the required entrepreneurial knowledge
co-occurred with codes representing the distinct pedagogical methods employed
by teachers. Additionally, co-occurrences between codes indicating pedagogical
methods and perceptions of entrepreneurial learning were analysed to determine
potential correlations. The code co-occurrence analysis followed the methodol-
ogy outlined by Oe and Tanaka (2023), where all code co-occurrences were
examined within the context of two consecutive paragraphs in the interviews.
Interviews with principals were analysed separately, following established pro-
cedures (Flick, 2018; Yin, 2018) to assess the impact of the school environment
on entrepreneurial learning outcomes.

Data triangulation across multiple sources was utilised to enhance the validity
of the findings. Information gathered from pupils’ interviews was triangulated
with teacher interviews to verify consistency and alignment between what pupils
reported about their learning experiences and the teachers’ perspectives. Simi-
larly, the teachers’ accounts of their pedagogical methods were cross-referenced
with pupils’ descriptions to ensure mutual agreement on the methods used. Fur-
thermore, teachers’ perspectives were compared with the principals’ statements
regarding a supportive school environment to validate the aspects of the school
environment that are advantageous for fostering entrepreneurial learning. This
triangulation approach helped ensure the study findings' reliability and credibili-

ty.
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4. Results

Overall, 107 codes were created, of which eight were thematic top-level codes
encompassing several codes. Examples of thematic top-level codes were pupils
exhibit learning or teachers’ pedagogical methods. The thematic top-level codes
are depicted in Table 1.

Table 1: Thematic top-level codes

Top-level Code System

Coping with difficulties — exogenous factors

Describing pupils’ work on the entrepreneurship project

Pupils describe reasons for joining

Pupils in ZPD require teacher guidance for specific EC dimensions

Pupils attended event for promotion of entrepreneurship

Pupils exhibit learning of entrepreneurship competence

Teacher pedagogical methods

The pupils often encountered challenges they did not possess the necessary
EC to resolve and required assistance from the teacher. The challenges the
pupils could not settle without the teachers’ aid were, for instance, planning
and management or working with others. The frequency of occasions when the
pupils lacked knowledge of specific EC dimensions and required the teachers’
interventions is depicted in Figure 1.

Figure 1: Pupils are in ZPD and require teacher guidance for specific EC dimensions

Pupils in ZPD require teacher guidance
Creativity 0% (0)
Coping with ambiguity, uncertainty, and risk 0% (0)
Ethical and sustainabe thinking 0% (0)
Self-awareness and self-efficacy - 1% (2)
Vision 0% (0)
Learning from experienc 0% (0)
Motivation and perseverance | N N NN NEEE < - (1 5)
Valuing ideas [l|1% (1)
Spotting opportunities _4% (@)
Taking the initiative 0% (0)
Planning and managernent | 3 (45)
Worlking with others |, >0 (39)
Mobilizing resource | (35)
Mobilizing others | R - 1)
Financial and economic literacy | R (5 (30)

All the challenges the pupils encountered in ZPD provided opportunities for
the teacher to facilitate the pupils’ learning through constructivist pedagogical
methods. The findings indicate that teachers predominantly employed scaffold-
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ing techniques to support the pupils’ learning process. Specifically, the teachers
most frequently used coaching and hints to facilitate pupils’ learning without
telling them the solution. Besides coaching and hints, the teacher used words
of encouragement or guidance with questions. However, even more frequently
than scaffolding techniques, the teacher employed knowledge convey and direct
involvement, taking on one of the jobs in the team. The most commonly used
pedagogical methods can be seen in Figure 2.

Following the teachers’ implementation of constructivist pedagogical methods,
the pupils frequently demonstrated or reported enhanced mastery of specific
dimensions of EC. For instance, improvements in working with others are often
noted. Additionally, there were observable advancements in the pupils’ capacity
in learning through experience and mobilising others, as well as in mobilising
resources or taking the initiative. Figure 3 illustrates the frequency with which
the pupils’ perceived improvements in these dimensions of EC were reported.

Code co-occurrence analysis was conducted following the sequence outlined in
the social constructivist learning theory. Initially, codes denoting entrepreneurial
activities were matched with codes indicating gaps in the knowledge of EC. This
analysis helped identify the specific activities during which the indicated knowl-
edge gaps emerged most frequently. Next, codes denoting knowledge gaps and
codes representing teachers’ pedagogical methods were examined. This analysis
aimed to determine which pedagogical methods teachers employed to address
and support the pupils’ learning needs in EC. Finally, code co-occurrences
were explored between pedagogical methods and pupils’ perceptions of their
entrepreneurial learning outcomes.

Figure 2: Teacher pedagogical methods used in EE programs

Teacher pedagogic methods

Whiteboard

4% (14)

Teacher invites outside expert 3% (10)

Teacher encouragement 10% (38)

Guiding with questions 8% (29)

Giving opinion 3% (10)

Coaching and hints 13% (52)

Play didactic games 4% (16)

Coordinate work 3% (13)

Active involvement 22% (83)

IS
2
2
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Therefore, across two consecutive paragraphs, the pupils frequently mentioned
gaps in their understanding of EC, particularly in financial and economic litera-
cy and working with others. These gaps were notably recognised when pupils
were tasked with developing business models without direct teacher guidance.
Table 2 illustrates the code co-occurrences representing knowledge gaps and
the specific entrepreneurial activities during which the gaps emerged. The table
details the number of interviews where each co-occurrence was observed.

Figure 3: Pupils exhibit learning of entrepreneurship competence
Pupils exhibit learning
Pupils show self-awareness and self efficacy -2% )
Pupils show creativity -2% )
Pupils learn to cope with ambiguity, uncertainty, and risk IO% ?2)
Pupils learn about ethical and sustainable (hinkingIO% 2)
Pupils tearn to worlk with others | NS : 2 (152)
Pupils show vision [ I+ (%)
Pupils learn through experience | NGcTGTNTNTNGNGG 7 (79)
Pupils learn to take the initiative | N NNHRHEM o 1)
Pupils learn to mobilize resources _IO% (49)
Pupils learn to spot opportunities -2% )
Pupils show motivation and perseverance -2% (1)

Pupils learn to mobilize others _ 11%(52)
Pupils show knowledge about planning and management _4% (18)
Pupils learn to value ideas . 1% (4)

Pupils learn about financial and economic literacy -3%(15)
0% 4% 8% 12% 16% 20% 24% 28% 32% 36%

To facilitate learning within ZPD, teachers frequently utilised scaffolding tech-
niques, knowledge convey, and active involvement. Among these methods,
knowledge convey was the most extensively employed, significantly bolstering
pupils’ understanding of planning and management, working with others, or
mobilising others. Table 3 illustrates the frequency of interviews where these co-
occurrences were observed, highlighting the effectiveness of knowledge convey
in supporting pupils’ development in these dimensions of EC.

Research question 2 examines which dimensions of EC were reported to have
developed for the pupils following the teachers’ application of various construc-
tivist pedagogical methods. Pupils demonstrated varying levels of entreprencuri-
al knowledge. Methods such as knowledge convey, active involvement or coordi-
nation of work appeared particularly effective, as they provided direct answers
to pupils’ questions rather than just hints or more questions. Knowledge convey
proved most effective in enabling the pupils to learn the dimensions of EC,
like working with others, mobilising others, and learning from experience. The
teachers’ active involvement was most frequently associated with developing
the dimensions of working with others and mobilising others. Scaffolding tech-
niques like coaching and hints or guiding with questions were also mentioned
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in connection with entrepreneurial learning, particularly with the dimensions of
working with others, learning through experience, or taking the initiative. Table
4 illustrates these relationships with the frequency of interviews where these
co-occurrences were identified.

Based on the code analysis findings, the present study proposes a teaching
and learning framework presented in Figure 4. The framework illustrates the
relationships between dimensions of EC where pupils can independently acquire
knowledge, the dimensions where teacher assistance is necessary due to knowl-
edge gaps, the pedagogical methods teachers employ to enhance pupils’ learn-
ing, and the resultant entrepreneurial learning. Initially, pupils operate in their
actual developmental zone (Vygotsky, 1978), where they can acquire learning
independently. However, teacher guidance becomes essential when the pupils
encounter knowledge gaps that exceed their current capabilities. When these
gaps fall within the pupils’ ZPD, the teachers can effectively support the pupils’
learning through the appropriate pedagogical methods. (Cocieru et al., 2020;
Vygotsky, 1978).

Figure 4: Teaching and learning framework based on social constructivist learning
theory (Vygotsky, 1978)

Pupils can learn
independently

Results of constructivist
pedagogy

Pupils can learn with help of
teacher

Actual developmental

Zone of proximal development |
zone

| Entrepreneurial learning

Pupils cannot Pedagogic Pupils’ entrepreneurial
) acquire specific methods: learning: Economic and
Pupils can No knowledge Scaffolding financial literacy,
learn teacher independently, techniques and Learning through
inde- interven- like Planning knowledge experience, Taking the
pende‘ntly ) tion and ) convey initiative, Working with
or with needed management, others, Mobilizing
peers Financial and Supportive others, Mobilizing
economic school resources
literacy, environment
Working with
others

Research question 3 explores how a supportive school environment sustains en-
trepreneurial learning. Codes representing a supportive school environment were
benchmarked against codes related to entrepreneurial learning, revealing two
significant factors that were particularly conducive to learning: school gives EE
pupils and teachers recognition and support from parents. The pupils frequently
reported improvements in the dimensions of working with others and learning
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through experience when they felt supported by the school. However, not all
the pupils experienced consistent support within their school environment. For
instance, some pupils or teachers mentioned little support from school staff,
while peer feedback was often described as hostile and derisive. Although
parents mainly provided support, there were instances where they expressed
concerns that the pupils should prioritise traditional academic subjects over
entrepreneurship. The perceived elements of a supportive school environment
and instances of insufficient support are depicted in Figure 5.

Figure 5: Supportive school environment

Supportive school environment

Headmaster is well acquainted with local business environment

2% (2)

Headmaster is actively involved in and informed on activities 9% (11)

Little support from school staff| 20% (24)

Peer feedback

8% (10)

Support from parents 10% (12)

School creates environment for experiential learning 1% (13)

Teacher suffocated with bureaucracy 4% (5)

School gives EE pupils and teachers recognition 36% (43)

&
=

5. Discussion

This research enhances the understanding of social constructivist learning theory
by elucidating the dynamics of EC development in early adolescents participat-
ing in EE programs. Moreover, it identifies the pedagogical approaches that
appear most effective in fostering the participants’ learning.

5.1 Theoretical implications

The study illuminates the entrepreneurial learning process among early adoles-
cents in EE programs, focusing on applying the ZDP concept. The results
demonstrate that when early adolescents encounter challenges beyond their cur-
rent knowledge base, such as applying financial and economic literacy to define
their prospective businesses’ costs and revenue streams, they fall within their
ZDP. In these instances, the teacher’s intervention becomes crucial in acquiring
the necessary knowledge and skills. The dynamic illustrates the practical appli-
cation of social constructivist learning theory in EE for this age group. Rather
than delivering traditional lectures on accounting and business finances, teachers
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guide students through targeted questions to provide just-in-time information,
aligning with pedagogical methods, like scaffolding techniques or knowledge
convey within the pupils’ ZDP.

On the other hand, the findings also imply developmental limitations in the
early adolescents’ ability to fully grasp concepts like uncertainty, ambiguity,
and risk or idea valuation, for instance, due to their lack of life experience.
This insight contributes to a nuanced understanding of the role of scaffolding
techniques and knowledge convey within the pupils’ ZPD and the boundaries
thereof. The study extends social constructivist learning theory principles to EE
programs, reaffirming that early adolescents acquire new knowledge, skills, and
attitudes most effectively when guided by the appropriate pedagogical methods
within their ZDP. The study further highlights the crucial role of constructivist
pedagogical methods like scaffolding techniques and the more traditional knowl-
edge convey and active participation, accompanied by classroom setting and
teamwork, in facilitating entrepreneurial learning at this developmental stage.
Thus, the study enhances the understanding of the entrepreneurial learning pro-
cess for early adolescents through the lens of the social constructivist learning
theory. Significantly, it extends the framework by highlighting the critical role of
a supportive school environment. This insight underscores the holistic nature of
EE, where pedagogical approaches, developmental considerations, and environ-
mental factors need to converge to facilitate entrepreneurial learning.

Moreover, the study proposes a teaching and learning framework for primary
school EE rooted in the social constructivist learning theory (Bell & Bell, 2020;
Cocieru et al., 2020). Derived from rigorous qualitative data analysis (Flick,
2018, p. 7), this framework is specifically tailored to the early adolescent popu-
lation. The study thus advances the discourse on EC development in primary
school EE by holistically addressing contributing factors, including pedagogical
methods and institutional support structures. Furthermore, the research also en-
riches the broader understanding of learning processes through the lens of social
constructivist learning theory, offering insights extending beyond EE’s realm.

5.2 Practical implications

Beyond theoretical implications, the study also offers practical implications
for EE teachers and principals. Research suggests that constructivist pedagogy
holds much promise for EE programs and has demonstrated positive outcomes.
Specifically, in primary school, early adolescents exhibit enthusiasm for col-
laborative teamwork and do not hesitate to seek assistance from individuals
outside their immediate environment to help with their work. They also enjoy
tackling challenges and exploring new materials and digital applications to build
prototypes. However, successful implementation relies on skilled teachers who
can guide the pupils using appropriate pedagogical methods. Despite potential



https://doi.org/10.5771/9783748949602
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

56 Janez Gorenc, Alenka Slavec Gomezel, BlaZ Zupan

variations in outcomes, teachers are encouraged to engage early adolescents
in constructivist pedagogical approaches whenever possible. Such an approach
might sometimes involve active intervention by teachers in the pupils’ work to
facilitate the learning process, even if the final results may differ from expecta-
tions.

Also, in EE programs, the emphasis is frequently on developing all dimensions
of EC equally. In this context, teachers should pay particular attention to EC
dimensions such as financial and economic literacy, coping with ambiguity,
uncertainty, and risk, or valuing ideas. These dimensions might not immediately
appeal to the participating pupils. However, the present study demonstrated that
while the pupils did recognise the importance of the mentioned topics, especially
when preparing for entrepreneurship competitions, they did not prominently
discuss the given dimensions when reflecting on their learning experiences. This
finding did not diverge from expectations based on previous research (Czyzews-
ka & Mroczek, 2020; Huber et al., 2014). The identified gap could be success-
fully addressed by introducing simplified and gamified versions of the economic
themes that the pupils did not grasp as thoroughly. The dimensions that pupils
did not learn well align with EC dimensions that have posed challenges to pupils
and students in other comparable EE programs (Huber et al., 2014; Oosterbeek
et al., 2010). Consequently, policymakers should prioritise teacher EE training in
constructivist pedagogy, which has positively affected the learning process in EE
programs for early adolescents.

Finally, school environments have a discernible impact on the success of learn-
ing EC and achieving entrepreneurial learning outcomes among the participating
pupils. The support provided by the school leadership, staff, and parents signifi-
cantly contributes to this success. Negative feedback from peers does not play
a pivotal role in the pupils’ learning process. Even when faced with such feed-
back, participants remain motivated and resilient, motivated by the EE program.
The pupils’ enthusiasm for collaborative teamwork outweighs any deterrent
effect of negative and derisive peer comments from non-participating pupils.
While peers do influence initial application decisions and are essential for the
learning environment, the present study suggests that the derisive remarks about
the participating pupils’ work do not overwhelmingly hinder or demotivate the
participants (Barba-Sanchez & Atienza-Sahuquillo, 2016; Cocieru et al., 2020;
Huber & Helm, 2020).

5.3 Limitations and future research

Certain limitations have been identified in this study. First, the authors possess
no knowledge of the actual level of training and experience each of the teachers
participating in the study possessed. Different levels of training could lead to
teachers using different pedagogical methods and, consequently, varying levels
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of success in the pupils’ learning. Future researchers are advised to measure the
teachers’ training, experience, and background before the interviews commence.
Second, while the teachers and pupils did describe the pedagogical methods
used and the perceived learning that took place, there is a high probability of
self-perception, and, likely, the descriptions are not an unbiased reflection of
what indeed transpired in the EE programs. Also, the interviewer encouraged
pupils to choose their most important perceived learning outcomes for them-
selves, which might have led the pupils and teachers to avoid talking about EC
dimensions that have been learned but were not found to be highly important
and were thus omitted from the discourse. Such an interviewing strategy might
have led to important information being neglected. Future researchers could
spend more time within the classroom spaces where the EE programs were
being held or accompany the pupils on their excursions outside of the classroom
and take notes of the occurrences rather than rely on the testimonies of the
participants. Apart from direct and long-term observations, future researchers
should use a mixed methods approach with a PRE and POST quantitative
exploration of the learned EC dimensions measured with Likert-scale question-
naires.

Such an approach would enable the researcher to triangulate the outcomes of
the qualitative and quantitative findings and render the study outcomes more re-
liable. Third, the pupils who participated in the EE programs did so of their own
volition, which means there could have been some self-selection bias present.
Future researchers could use an experimental design, picking the participants
randomly and measuring the EC development of the participating and control
groups to see if there is a difference in the level of EC improvement between the
two groups. Fourth, the pupils, teachers, and principals partaking in the research
were all from Slovenia, which can be perceived as a weakness for their similar
cultural, social, and educational backgrounds, thus limiting the possibility of dif-
ferent background-based outcomes. Future researchers could utilise international
networks like the Danube Cup as an opportunity to extend their research to other
countries in future collaborations. Lastly, the teachers in the EE programs used
only constructivist pedagogical methods, with teamwork being prevalent, but
they employed no frontal teaching of specific EC dimensions like financial and
economic literacy and deployed no traditional in-class testing. Such an approach
might have led participants overwhelmingly to demonstrate the development
of some non-economic dimensions, like working with others, but not of the
more economic ones, like financial and economic literacy. Future researchers
should create a control group where the participants would be taught only with
traditional instruction. Then, the researchers might survey both groups using
mixed methods to determine which pedagogical methods were more successful
at achieving successful entrepreneurial learning outcomes.
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6. Conclusion

The present study’s findings underscore the significant potential of constructivist
pedagogical methods in enhancing EC among early adolescents. Educators can
better equip young learners with essential entrepreneurial skills by fostering an
environment where students actively engage in hands-on learning through expe-
rience and failure. The role of the teacher emerged as pivotal in guiding pupils
through complex concepts within their ZPD. This finding highlights the impor-
tance of targeted teacher training programs emphasising constructivist approach-
es, ensuring educators are well-prepared to facilitate effective entrepreneurial
learning.

Moreover, the study revealed a distinct preference among pupils for collabora-
tive activities and resource mobilisation, suggesting that these areas may be
particularly fruitful for further pedagogical development. Conversely, the rela-
tively lower emphasis on financial literacy and idea valuation indicates a need
for more engaging and accessible methods to teach these critical economic
concepts. Future researchers are recommended to explore innovative ways to
integrate these dimensions into EE programs, potentially through gamification
or other interactive approaches.

The implications of this research extend beyond the classroom, providing valu-
able insights for policymakers and educational program developers. By adopting
constructivist methods and focusing on comprehensive teacher training, educa-
tional institutions can create a more supportive and effective learning environ-
ment that nurtures the entrepreneurial capabilities of young learners. Such an
approach can, in turn, contribute to a more entrepreneurial society equipped to
meet future challenges with creativity and resilience.
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Entrepreneurship Education Differences between the
Generations of Socialism and Post-Socialism®

Judit Csdkné Filep, Aron Szennay™

Abstract

The study investigates the generational differences in entrepreneurship education between
socialist and post-socialist eras in Hungary, addressing an often-overlooked aspect of en-
trepreneurial studies. We analysed data from a Hungary-specific question block in the
2022 Global Entrepreneurship Monitor (GEM) dataset to examine disparities in access to
entrepreneurial knowledge. Our findings reveal significant generational differences influenced
by the natural evolution of education and historical events. A positive correlation was found
between participation in entrepreneurship education and entrepreneurial activity. These find-
ings highlight the need for tailored training programs that consider generational nuances.
The study advocates for integrating entrepreneurship education at all levels to promote en-
trepreneurial ventures effectively.

Keywords: entrepreneurship education, Central and Eastern Europe, CEE, Hungary
JEL Codes: A20, L26, P29

1. Introduction

Entrepreneurship catalyses employment, economic growth, and regional
progress (Galvao et al., 2017; Urbano et al., 2019). It is significantly fostered by
dedicated entrepreneurship education and training initiatives (Martinez-Gregorio
et al., 2021). Consequently, entrepreneurship education has garnered prominence
on political agendas, exemplified by the European Commission's launch of the
Entrepreneurship 2020 Action Plan (European Commission, 2013). This strate-
gic initiative underscores the societal and economic significance of fostering
entrepreneurial skills and knowledge in the educational landscape.

Although entrepreneurship education is often regarded as a homogeneous entity,
a critical oversight neglects the variances in entrepreneurship education across
different generations, especially in the post-socialist countries of Central and
Eastern Europe (CEE) (Banha et al., 2022; Ensari, 2017). Here, disparities
transcend the natural evolution of entrepreneurship education, extending into
historical events that have shaped diverse generations' access to distinct forms of
entrepreneurial knowledge (Festeu et al., 2020; Potter, 2008).
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Within this context, our study addresses the following research questions:

— How did participation patterns in entrepreneurship education evolve before
and after the regime change in a post-socialist country?

— What were the primary sources for acquiring entrepreneurial skills and
knowledge across different generations?

— How does educational attainment influence participation in entrepreneurship
education among various generations?

Thus, we suggest that ignoring the influence of generational dynamics in en-
trepreneurship education hinders a comprehensive understanding, particularly
in transformational economies within the European Union. General genera-
tional theories provide a valuable framework for examining participation in
entrepreneurship education, especially relevant to CEE countries (Robert &
Valuch, 2013).

Intergenerational differentiation can affect the content and methodology of en-
trepreneurship education. Varied generational needs for knowledge and distinct
preferences in teaching methods necessitate tailored approaches. Classical meth-
ods may prove effective for the older generation, while digitialised learning
materials become imperative for the younger cohort (Kauppinen & Iftikhar
Choudhary, 2021).

Our work contributes to the knowledge of entrepreneurship education in CEE,
which is underrepresented in the literature. The uniqueness of our work lies in
the intergenerational approach to entrepreneurship education in a post-socialist
country.

The ensuing chapter explores the literature on entrepreneurship education, with
a particular emphasis on findings relevant to CEE, and presents the hypotheses.
Subsequent sections outline the dataset underpinning our analysis, detail the
variables considered, and discuss our research findings. Ultimately, the paper
concludes by delineating potential avenues for future research.

2. Literature review and hypothesis development

Entrepreneurship is pivotal in generating value, employment, and overall econo-
mic advancement. In CEE countries, entrepreneurship is pivotal in socio-econo-
mic development, as entrepreneurs are seen as key drivers of progress (Festeu
et al., 2020). Entrepreneurship education cultivates entrepreneurial intentions
and equips individuals with essential entrepreneurial competencies vital for
entrepreneurs and employees. The European Commission's Entrepreneurship
Competence Framework offers a standardised definition of entrepreneurship
as a competence and serves as a foundational tool for the development of
entrepreneurship curricula (Bacigalupo et al., 2016). Recognising their role in
stimulating entrepreneurial activity, higher education institutions in the region
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have integrated entrepreneurship into their curricula (Varblane & Mets, 2010).
Consequently, the emphasis is on producing a growing cohort of graduates
equipped with diverse enterprising competencies and the skills and aspirations
requisite for entrepreneurial pursuits (Blenker et al., 2014).

The distinctive evolution of entrepreneurship in transition economies, like those
in CEE, underscores the need for a deeper understanding of societal and econo-
mic progress.

Scholars employ a range of terminologies to describe the regimes of the for-
mer Soviet bloc. Some scholars prefer the term "communist," while others
opt for "socialist," and some use these terms interchangeably. Socialism and
communism are economic ideologies that advocate for public rather than pri-
vate ownership of resources (Cam & Kayaoglu, 2015; Roberts, 2004). Regime
change refers to the transition from Soviet-imposed one-party dictatorships to
parliamentary democracies with multi-party systems in Eastern Europe and the
shift from centrally planned economies based on state ownership to market
economies based on private ownership (Romsics, 2014, p.1).

Entrepreneurs are the architects of new business ventures, which persisted in
CEE despite challenging political conditions (Kuczi & Lengyel, 2001). Before
the significant transitions at the end of the 1980s, the private sector in these
countries operated within various categorisations, such as (1) the grey (optimise
tax payments to the minimum (Papp, 2008), (2) second (invisible income, eco-
nomic production carried out outside the main working place (Andorka, 1990)
and (3) underground (illegal economic transactions not meeting government re-
porting requirements) economy. This sector was typically characterised by its
small-scale, labour-intensive nature and informal structure. Initial reforms in the
1980 s marked a shift as socialist governments began easing restrictions on the
private sector, resulting in an initial surge of entrepreneurship. Without clear le-
gal frameworks for private property, entrepreneurship flourished in this ambigu-
ous environment, mainly where government restrictions on the private sector
were relatively few (Kuczi & Lengyel, 2001; Sereghyova, 1993).

The 1990s witnessed a substantial surge in private entrepreneurship, driven by
the dismantling of communism and the ongoing decline of the state sector (Peng
& Shekshnia, 1993). Although Lelkes (2006) found that entrepreneurs were con-
sidered major winners of the political transition, the transition itself resulted in a
transformational recession (Kornai, 1994) as large masses became unemployed
after former state-owned companies went bankrupt (Csizmadia et al., 2016).
These times were described with gates “thrown wide open, resulting in some
cases [in] rampant capitalism and illicit profiteering” (Mosolygo-Kiss et al.,
2019, p. 4). Capitalism, however, became an attractive prospect, acting as a pull
factor, while the failures of state-owned enterprises acted as a push factor. These
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dynamics led to the dismantling of restrictions on private firms, paving the way
for the rapid growth of entrepreneurship (Peng & Shekshnia, 1993).

The socialist regime diminished the entrepreneurial spirit due to a lack of
self-reliance fostered by decades of socialist education and socialisation, partic-
ularly evident in East Germans compared to their West German counterparts
(Bauernschuster et al., 2012). However, entrepreneurship education can develop
the essential traits, abilities, and skills needed for entrepreneurship for example
Kuratko (2016) or Liu et al. (2019).

Entrepreneurship education, the development of skills and knowledge for en-
trepreneurship, affects the intention to start a business based on the theory of
planned behaviour, which is a prerequisite for starting an enterprise (Ajzen,
1991). In post-socialist countries, where there has been no opportunity to start
a business for decades, the role of entrepreneurship education in stimulating
entrepreneurial propensity is vital. Evidence shows that entrepreneurship educa-
tion has a positive impact on students’ entrepreneurial intention in high-income
(e. g., Hungary see Szerb & Lukovszki, 2013; Gubik & Farkas, 2019 or Trinidad
and Tobago see Mack et al., 2021), emerging (e. g., India see Jena, 2020), and
developing countries (e. g. Nigeria see Ediagbonya, 2013). (The World Bank
categorises countries according to gross national income.)

Nowinski et al. (2019), in a study examining the impact of entrepreneurship ed-
ucation on entrepreneurial intentions among university students in the Visegrad
countries (Czech Republic, Hungary, Poland, Slovakia), found that entrepreneur-
ship education exerts a notable influence on entrepreneurial intentions, primarily
mediated by the enhancement of entrepreneurial self-efficacy. This underscores
the positive effect of structured entrepreneurship education programmes on
shaping the mindset and intentions of aspiring entrepreneurs.

Empirical evidence shows that a myriad of factors influences entreprencurial
intention, for example, (1) age as a moderating factor on the influence of
work experience (Miralles et al., 2017), (2) gender and university education
(Maslake1 & Siiriicti, 2021), (3) entrepreneurship education (Putri & Widiyanti,
2022), or even (4) parents and friends, government support, and university
support (Yu & Ma, 2022). Conversely, attributes like narcissism, psychopathy,
and Machiavellianism, representing the opposite of proactive personality, also
exert a substantial effect on entrepreneurial intention (Gubik & Voros, 2023; Wu
et al., 2019).

The growing importance of entrepreneurship education fostered related research
(Huszak & Jaki, 2022). However, the research landscape in entrepreneurship
education exhibits conceptual and methodological fragmentation. Existing find-
ings indicate that research methodologies in entrepreneurship education tend to
coalesce into two predominant groups: first, quantitative studies focusing on
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the scope and impact of entrepreneurship education, and second, qualitative
single-case studies delving into various courses and programmes (Blenker et al.,
2014).

Professional education, work experience, and previous management roles can
positively influence entrepreneurship and business formation. In transition
economies, education and professional experience gain additional significance,
especially since many entrepreneurs initially lack private business experience.
Entrepreneurship became more appealing to educated individuals once the tran-
sition commenced, surpassing the attractiveness of entrepreneurial activities
tolerated under communism (Smallbone & Welter, 2009).

Doan (2022) asserts that countries aspiring to foster entrepreneurship and enter-
prise development should prioritise entrepreneurship education.

As the literature suggests, entrepreneurship education, like several other factors,
significantly affects entrepreneurial activity. However, generations have had
different access to entrepreneurship education in transitional economies like
Hungary. Thus, we formed the first hypothesis:

HI: The participation rates in entrepreneurship education before and after the
regime change are equal in Hungary.

The generation socialised during the decades of socialism due to the lack of
entrepreneurship curriculum in formal education (secondary school, university);
if they wanted to improve their entrepreneurial knowledge, they did so outside
the school system through courses, training or other courses. Furthermore, it
is assumed that the opening up opportunities for business start-ups and the
availability of non-formal forms of entrepreneurship education after the regime
change will equalise the proportion of participants in entrepreneurship education
across the generations. The generational difference was analysed using the fol-
lowing hypothesis.

H2: In Hungary, the older generation (generations of socialism) tended to
acquire their knowledge of entreprenecurship outside formal education.

Higher education is generally correlated with the years spent in formal educa-
tion. As a result, individuals with higher education are more likely to have
received training during their studies to prepare them for entrepreneurial activ-
ities than those who completed their education earlier. However, during the
socialist era in Hungary, entrepreneurship was not allowed, and education was
not available in this area. Once private business ownership became possible, in-
dividuals who recognised the need to develop their entrepreneurial skills would
likely pursue such opportunities regardless of their educational background.
Assuming that the older generation has received entrepreneurship education
outside the formal school system and that the younger generation has sufficient
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opportunities to learn entrepreneurship at all levels of the education system,
we believe that participation in entrepreneurship education is not dependent
on educational attainment. The relationship between entrepreneurship education
and educational attainment was analysed to better understand the phenomena
using two sub-hypotheses reflecting the two generations.

H3a: Participation in entrepreneurship education is independent of educational
attainment in the case of the generation of socialism in Hungary.

H3b: Participation in entrepreneurship education is independent of educational
attainment in the case of the generation of transformational crisis and
post-socialism in Hungary.

Accepting the positive effect of entrepreneurship education on becoming an
entrepreneur highlighted in the literature (Martinez-Gregorio et al., 2021) and
assuming that entrepreneurs with no prior knowledge of entrepreneurship at-
tend entrepreneurship courses as practising entrepreneurs to increase their
knowledge, we expect the data to confirm the positive relationship between
entrepreneurship education and becoming an entrepreneur. Based on this, the
following hypothesis was formulated.

H4: For both Hungarian generations studied, there is a positive relationship
between participation in entrepreneurship education and becoming an en-
trepreneur.

3. Methodology

We aim to contribute to the topic of entrepreneurship education in Central
and Eastern Europe by analysing data from the Hungarian Global Entrepreneur-
ship Monitor (GEM) Adult Population Survey (APS) 2022. GEM conducts
survey-based research on entrepreneurship and entrepreneurship ecosystems
worldwide by collecting data on entrepreneurship directly from individual en-
trepreneurs. The APS examines the role of the individual in the life cycle of the
entrepreneurial process. The APS is administered to a nationally representative
sample of active-aged adults in each economy. Data collection for the APS is
coordinated centrally; thus, all surveys are subject to several quality assurance
checks before data collection begins. The resulting data are repeatedly checked
before publication (GEM (Global Entrepreneurship Monitor), 2024).

Data from the 2022 GEM Hungary APS were used during our work. The initial
dataset comprises 2014 respondents representing the 18—64 year old population.
However, the subsample of entrepreneurs contains 336 elements. The standard
GEM questionnaire was complemented with questions on entrepreneurship edu-
cation. For variables measured on a scale, GEM employs a 5-point Likert scale.
For the analysis, the following variables were used:
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Table 1. Description of variables (own compilation)

Variable Description Values
UNEDUC Pre-primary education

Primary education, or first stage of basic ed-
ucation

Lower secondary or second stage of basic

. . education
Educational attainment us-

ing harmonised categories (Upper) secondary education
of the United Nations (up-

dated in 2018) Post-secondary non-tertiary education

Short-cycle tertiary education
Bachelor or equivalent
Master or equivalent

Doctor or equivalent

huaentredu Participation in education
aiming to prepare for be-
coming an entrepreneuror | no
motivating to become one?

Yes

huaentreduwhe Elementary school
Source of entrepreneurship | High school
education University

Other (training, other course)

ANYBUSOW The respondent is an en- Yes
trepreneur (nascent, new or
established) No
GENERATIONS Generations of socialism
Generations Generations of transformational crisis and

post-socialism

For the analysis, a dummy variable was created based on the generations identi-
fied by Robert and Valuch (2013) (see Table 2) in Hungary. In their detailed
generational map, the authors identified eight generations and then, by combin-
ing them, created a categorisation with six generations. In our work, we further
narrowed the categories and distinguished two generations: (1) generations of
socialism and (2) generations of transformational crisis and post-socialism.
Our sample reasoned this reduction as the survey was conducted among the
18—64-year-old adult population. For this reason, the first generation involved
in the study is the generation socialised during the times of economic growth
called Goulash Communism, which provided some legitimisation for the system
(Beichelt, 2015). With this categorisation, we divided the population involved
in the data collection into the generation of socialism and post-socialism using
1990, the first national election after the regime change, as a cut-off point.
As with every generational categorisation, ours has its flaws, but as the age
cohorts with the highest entrepreneurial activity 35-54 years (see Csakné Filep
et al., 2023) are technically split, this approach can be a satisfactory solution for
classification.
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Table 2. Generational map (Rébert & Valuch, 2013, p. 112)

Detailed generation map

Merged generational map

Reduced generational map

before 1945: generation so-
cialised during the Horthy era

1939-1945: generation so-
cialised during the war period

1945-1948: generation of
bright-winds

before 1949: presocialist genera-
tion socialised before 1949

Population at or close to the age
of retirement

1949-1962: generation so-
cialised in the long 50's

1949-1962: generation so-
cialised in the long 50's

1963-1979: generation so-
cialised during the Kadar con-
solidation (including the "big
generation” and the technocrat
generation)

1963-1979: generation so-
cialised during the Kadar con-
solidation (including the "big
generation” and the technocrat
generation)

1980-1989: generation of
Kadar-crisis

1980-1989: generation of
Kadar-crisis

1949-1989: generations of so-
cialism

1990-1995: generation of trans-
formational crisis

1990-1995: generation of trans-
formational crisis

1996-present: generation of
post-socialism

1996-present: generation of
post-socialism

1990-present: generations of
transformational crisis and
post-socialism

Data from a representative survey of the Hungarian adult population were
analysed using a quantitative methodology. Given the categorical nature of the
variables involved in the analysis, chi-square tests were conducted.

4. Results & Discussion

The sample analysed is representative of the Hungarian active-aged population.
Accordingly, the distribution of gender and age in the dataset corresponds to the
population distribution, but educational attainment was also considered. It is im-
portant to highlight that if a respondent refuses to give his/her year of birth ex-
actly, it is feasible to give an age category instead. Thus, in some cases, the gen-
erations could not be computed (see missing values in the case of the Genera-
tions variable in Table 3). The majority of the sample is considered to be older,
as 71.5 % of them belong to the generation of communism, i. e., born before
1990. Almost one-fifth (18.1 %) of the sample reported ever participating in en-
trepreneurship education, slightly higher than the similar figure in the GEM
Hungary National Report of 2023/2024 (see Csakné Filep et al., 2024). The ma-
jority of them (52.3 %), however, received it outside of the formal education.
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Table 3. Distribution of demographic variables of the sample and the variables analysed
(own compilation)

Gender Education

Male 49.5% | Pre-primary education 02%

Female 50.5% | Primary education, or first stage of basic educa- 87%
tion

Total 100.0% | Lower secondary or second stage of basic edu- 21.0%
cation

Age (Upper) secondary education 334%

18-24 131% | Short-cycle tertiary education 87%

25-34 19.8% | Bachelor or equivalent 14.4%

35-44 250% | Master or equivalent 13.0%

45-54 20.0% | Doctor or equivalent 0.7%

55-64 221% | Total 100.0 %

Total 100.0 % | Have you ever participated in education to prepare you to

become an entrepreneur or to motivate you to become one?

Generations Yes 181%
generations of socialism 71.5% | No 81.6 %
generations of transformational crisis and post- 283% | missing 02%
socialism

missing 02% | Total 100.0 %
Total 100.0% | Where did you receive entrepreneurship education?

Any Business Owner: Nascent New Established High school 19,4 %
Yes 16.8% | University 283 %
No 83.2% | Other (training, other course) 523%
Total 100.0% | Total 100.0 %

Table 4. Entrepreneurship education of generations crosstabulation (own compilation)

Have you ever participated in education to pre-
pare you to become an entrepreneur or to moti-
vate you to become one?
Yes No Total
N % N % N %
Generations generations of socialism 237 64.9 % 1202 732 % 1439 7%
generations of transformational 128 351% 439 26.8% 567 283 %
crisis and post-socialism
Total 365 100,0 % 1641 100.0 % 2006 100.0 %

The Pearson Chi-square test shows a significant relationship (p=0.001) between
the generations and their participation in entrepreneurship education. Our find-
ings show that the generation of transformational crisis and post-socialism are
more likely to participate in entrepreneurship education than the generations
of socialism. The odds ratio also confirms it, as the older generations are
0.676 times (CI: 0.531 — 0.861) more likely to participate in entrepreneurship
education than younger ones. However, this relationship is rather weak as the
Cramer’s V value is 0.071. This finding suggests that in addition to genera-

18.01.2026, 06:08: -[@


https://doi.org/10.5771/9783748949602
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

72 Judit Csakné Filep, Aron Szennay

tional affiliation, many other factors influence an individual's participation in
entrepreneurship education, so further in-depth analysis and verification of the
results obtained are desirable.

Based on the results, hypothesis H1 is rejected. Generations did not have the
same access to entrepreneurship education. For those born after the regime
change, entrepreneurship education is more accessible than for those born dur-
ing the decades of socialism, most of whom did not even have the opportunity to
start a business during their active years.

For the two generations concerned, there are differences in participation in en-
trepreneurship education and the source from which entrepreneurial knowledge
is acquired. The Pearson Chi-square test yielded a significant relationship be-
tween the generations and the source of entrepreneurship education (p< 0.001).
The strength of the correlation is weak (V=0.276). For the generations of
socialism, entrepreneurship education was less available in formal education,
and they tended to learn about entrepreneurship outside the formal education
system (training and other courses). This may also indicate that entrepreneurship
knowledge was a priority for them and that they were willing to mobilise
financial resources and time to acquire it. The result may also be influenced by
the fact that the older generations were more likely to have had opportunities
to expand their knowledge of entreprencurship outside the school system during
their lifetime. Most of the younger generations of transformational crisis and
post-socialism had received entrepreneurship education during their university
studies or in secondary school, and they were less likely to have taken advantage
of non-formal entrepreneurship education (Table 5). The older generation may
have acquired knowledge outside the formal framework through experience and
learning by doing (Woods & Burley, 2021). The learning-by-doing approach,
the practical experience of the older generation, equipped them with a holistic
understanding of market conditions after the regime change.

The analysis confirmed hypothesis H2, that the different generations acquired
entrepreneurial knowledge from different sources. The results highlight the im-
portance of entrepreneurship education, suggesting that members of the older
generation who did not have access to entrepreneurship education in formal
schooling were later willing to invest their resources and time to develop their
knowledge of entrepreneurship outside the school system to acquire the neces-
sary skills. In post-socialist countries, it is possible to examine the attitudes to-
wards entrepreneurship education of two generations socialised in very different
circumstances. The results suggest that entrepreneurial knowledge is so essential
that people are willing to mobilise their resources to acquire it. This confirms
the importance of including the development of entrepreneurial knowledge and
skills in the curriculum at all levels of public education.
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Table 5. Source of entrepreneurship education crosstabulation (own compilation)

Generations Total
generations of socialism generations of transforma-
tional crisis and post-socialism
N % N % N %
Where did you re- Refused 2 0.8% 0 0.0% 2 05%
ceive entrepreneur-  ITn o | 5 21% 1 08% 6 16%
ship education?
High school 36 153 % 32 250% 68 187 %
University 50 212% 51 39.8% 101 217%
Other (train- 143 60.6 % 44 34.4% 187 51.4%
ing, other
course)
Total 236 100.0 % 128 100.0 % 364 100.0 %

Since becoming an entrepreneur is not linked to participation in any prior com-
pulsory education, ideally, educational attainment and participation in en-
trepreneurship education should be independent. This means that access to en-
trepreneurship education should be available at all levels of the education sys-
tem. However, our findings show a significant relationship (p<0.001) between
educational attainment and entrepreneurship education participation in both gen-
erations analysed. These relationships are weak, as the Cramer’s V values are
0.196 and 0.206 for the older and younger generations, respectively. According-
ly, hypotheses H3 a and H3 b must be rejected. Our figures suggest that people
with tertiary education participate in a higher proportion of entrepreneurship
training in both generations (Table 6).

Table 6. Educational attainment and entrepreneurship education crosstabulation (own com-
pilation)

Have you ever participated in education to Total
prepare you to become an entrepreneur or to
motivate you to become one?
Yes No
N % N % N %
UNEDUC. UN Pre-primary education 0 0,0% 3 02% 3 01%
harmonised Primary education, or first stage of | 9 25% 165 10,0 % 174 87%
educational at- } .
N basic education
tainment (Cat-
egories updat- Lower secondary or second stage of | 49 13,4% 370 225% 419 209 %
ed in 2018) basic education
(Upper) secondary education ns 31,5% 559 340% 674 335%
Short-cycle tertiary education 45 12,3% 129 78 % 174 87%
Bachelor or equivalent 64 175% 226 1B7% 290 14,4 %
Master or equivalent 76 20,8% 184 2% 260 12,9 %
Doctor or equivalent 7 19% 8 0,5% 15 07%
Total 365 100,0 % 1644 100,0 % 2009 100,0 %
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If a respondent has participated ever in entrepreneurship education, another
question was related to the source of that education. Accordingly, this is a
subsample because answers from those not participating in entrepreneurship ed-
ucation are excluded. There is a relationship between educational attainment and
participation in entrepreneurship education, with those with higher educational
attainment more likely to receive entrepreneurship education. It is plausible
that entrepreneurship education is mainly concentrated in higher education.
However, more than half of the respondents participated in entrepreneurship
education outside the formal education system, and only one in four reported
that the university was the source of this knowledge. Not only do those with ter-
tiary education have a higher proportion of entrepreneurship education, but they
also tend to have acquired entrepreneurial skills through university education.
Based on the analysis, the effect size is moderate (p<0.001, V=0.358). Among
the respondents without tertiary education, we also found respondents who said
that they had acquired entrepreneurial skills and knowledge in higher education.
This may be because there are Hungarian universities that organise free or
market-oriented training courses and conferences where a university degree is
not a requirement for participation (Table 7).

Table 7. Educational attainment and source of entrepreneurship education crosstabulation
(own compilation)

Where did you receive entrepreneurship education? Total
High school University Other (training,
other course)
N % N % N % N %
UNEDUC. UN Primary educa- 5 % 1 1,0% 3 1,6 % 9 25%
harmonised edu- tion, or first
cational attain- stage of basic ed-
ment (Categories | ucation
updated in 2018) - = ondary | 11 157% 1 10% 36 191% 48 134%
or second stage
of basic educa-
tion
(Upper) sec- 24 343% 16 15,8 % n 378 % m 309 %
ondary educa-
tion
Short-cycle ter- 14 20,0 % 5 50% 26 13,8% 45 12,5%
tiary education
Bachelor or 10 14,3 % 30 29,7% 23 12,2% 63 175%
equivalent
Master or equiv- 6 8,6 % 44 43,6 % 26 13,8% 76 21,2%
alent
Doctor or equiva- | 0 00% 4 4,0% 3 1,6 % 7 1,9%
lent
Total 70 100,0 % 101 100,0 % 188 100,0 % 359 100,0 %

For a deeper look at the impact of entrepreneurship education, we split the
generations by whether or not they had received entrepreneurship education.
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Based on this breakdown, we grouped the respondents into four categories: (1)
generations of socialism with entrepreneurship education (N=237), generations
of socialism without entrepreneurship education (N=1202), generations of trans-
formational crisis and post-socialism with entrepreneurship education (N=128),
generations of transformational crisis and post-socialism without entrepreneur-
ship education (N=439).

There is a relatively large literature on the relationship between participation in
entrepreneurship education and entrepreneurship. However, the primary source
of knowledge on the subject is the Global University Entrepreneurial Spirit
Students’ Survey (GUESSS), which provides comprehensive, internationally
comparable data on the entrepreneurial propensity of students in higher educa-
tion, but data on the adult population are not available with a similar regularity
and structure (Sieger et al., 2021).

Our findings suggest that people who participate in entrepreneurship education
are more likely to be entrepreneurs (Table 8). The odds ratio is 2.21 for the
total population, while it is 1.79 for the older and 4.14 for the younger genera-
tions. However, this result does not determine the direction of the relationship.
Chi-Square tests confirm a significant relationship between participating in en-
trepreneurship education and becoming an entrepreneur for both generations
analysed (p<0.001). The relationship is, however, rather weak, V=0.092 and
V=0.250 for the older and the younger generations, respectively. The higher
V-value for the younger generation and the strikingly low V-value for the old-
er generation may indicate that the older generation acquired entrepreneurial
knowledge mainly by learning by doing.

Table 8. Entrepreneurship education and entrepreneurship crosstabulation (own compila-
tion)

Generation Participation in education Owns or manages a business Total
aiming to prepare for be- No Yes
coming an entrepreneur or
motivating to become one? N % N % N %
Generations of so- Yes 176 149% 61 238% 237 16.5%
cialism No 1007 851% 195 762% | 1202 835%
Total 183 100.0 % 256 100.0% | 1439 100.0 %
Generations of trans- | Yes 89 183% 39 481% 128 226 %
formational crisis 70 397 817% 42 519% | 439 77.4%
and post-socialism
Total 486 100.0 % 81 100.0 % 567 100.0 %
Total Yes 266 15.9 % 99 295% 365 18.2%
No 1408 841% 237 705% | 1645 81.8%
Total 1674 100.0 % 336 100.0% | 2010 100.0 %

However, the motivation and purpose of participation in entrepreneurship edu-
cation are likely to differ between the older and younger generations. Many
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members of the older generation became entrepreneurs after the regime change
out of necessity to secure the standard of living they had been used to. It
is likely that many of them, already active entrepreneurs, were faced with a
lack of entrepreneurial skills to run their businesses successfully and efficiently
and developed their skills outside the formal education system or learning by
doing. For the younger generation, the aim of entrepreneurship education is
quite different, as an essential element of formal education is the inclusion
of educational modules that motivate them to become entreprencurs. In their
case, entrepreneurship education aims to stimulate interest in becoming an en-
trepreneur and to develop the necessary skills and basic knowledge.

Table 9. Summary of hypotheses analysed (own compilation)

Hypothesis Variables Result

H1: Generations' participation rates in entrepreneurship educa- | Generations x HUAENTREDU rejected (p=0.001)
tion do not differ.

H2: The older generation (generations of socialism) tended to Generations x HUAENTRE- confirmed (p< 0.001)
acquire their knowledge of entrepreneurship outside formal | DUWHE
education

H3a: Participation in entrepreneurship education is independent | UNEDUC x HUAENTREDU rejected (p<0.001)

of educational attainment in the case of the generation of
socialism.

H3b: Participation in entrepreneurship education is independent | UNEDUC x HUAENTREDU rejected (p<0.001)
of educational attainment in the case of the generation of
transformational crisis and post-socialism.

H4: Thereis a positive relationship between participation in en- | GENERATIONS x HUAENTRE- confirmed (p<0.001)
trepreneurship education and becoming an entrepreneur for | DU X ANYBUSOW
both generations studied

5. Conclusion & Future Research Directions

Our work plays a pioneering role in mapping the impact of the post-socialist era
on entrepreneurship education and, in addition to other aspects of a specific his-
torical past already studied (Csakné Filep, Martyniuk et al., 2023; Gittins et al.,
2022), draws attention to the differential access to entrepreneurship education
across generations. The findings of this study underscore a pronounced variance
in the accessibility of entrepreneurship education between cohorts belonging to
the generation of socialism and the generation of transformational crisis and
post-socialism in Hungary. The older generation, primarily shaped during the
socialist era, faced limited access to entrepreneurship education during their
formal educational years. Regrettably, this educational deficit persisted into their
later stages of life, as evident in the efforts undertaken by this cohort to bridge
the knowledge gap through extracurricular means.

Contrastingly, the younger generation benefits from integrating entrepreneurship
education within formal educational frameworks. This inclusion suggests a
potential explanation for the proclivity of the older generation to seek supple-
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mentary entrepreneurial knowledge outside the formal education spectrum. Con-
sequently, our study advocates for a nuanced approach when crafting training
programmes geared towards cultivating entrepreneurial skills, underscoring the
importance of tailoring such initiatives to the unique needs of each generation.
Entrepreneurship education in Central and Eastern Europe requires a unique ap-
proach, evidenced by publishing a book dedicated to the subject (Zyminkowska
& Ozanska-Ponikwia, 2023).

Notably, our results elucidate a disparity in the availability of entrepreneurship
education across different echelons of the education system. While higher edu-
cation institutions, particularly universities, play a pivotal role in offering such
programs, a more inclusive approach warrants consideration, as Festeu et al.
highlighted (2020). Introducing entrepreneurship education into the curricula of
primary and secondary schools as recommended by the Eurydice report (Educa-
tion, Audiovisual and Culture Executive Agency. Eurydice (Brussels, Belgium).
et al., 2016) holds promise for equalising access to foundational skills, com-
petencies, and knowledge crucial for embarking on successful entrepreneurial
ventures.

This research confirms the critical role that entrepreneurship education has
already been shown to play in fostering entrepreneurial aspirations (Ediagbonya,
2013; Gubik & Farkas, 2019; Jena, 2020; Mack et al., 2021; Szerb & Lukovszki,
2013). A positive correlation between participation in entrepreneurship educa-
tion and entrepreneurial pursuits emerges prominently within both the socialist
and post-socialist generations. These findings are relevant for policymakers and
practitioners in entrepreneurship education, providing valuable insights into for-
mulating practical strategies and raising awareness of the need to adapt curricula
to generational needs.

Despite these contributions, it is imperative to acknowledge the study's limita-
tions. The exclusive focus on a single country precludes international compar-
isons that could corroborate or challenge the observed trends within a broader
context. Additionally, the inherent complexities in demarcating generational co-
horts present potential points of contention in the methodology. Notwithstanding
these constraints, our results represent a substantial addition to the knowledge of
entrepreneurship education in the CEE region.

This research suggests several avenues for future exploration. The hypotheses
warrant validation through comparable studies in other Eastern and Central
European countries employing similar methodological frameworks. An interest-
ing complement to these results could be to repeat and compare a study by
Varblane and Mets (2010) to map the entreprencurship education practices avail-
able in higher education institutions in the region with the previous results and
the conclusions drawn from the GEM data. Delving into diverse generations'
nuanced needs, expectations, and experiences regarding entrepreneurship educa-
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tion through qualitative research methodologies presents an enticing prospect
for future investigations. The role and importance of learning by doing in the
acquisition of entrepreneurial skills and knowledge among the older generation
and as highlighted by Ratten and Usmanij (2021) longitudinal approach, the
examination of macro-effects of entrepreneurship education and the role of
female teachers play in entrepreneurship education opens up new avenues for
research.
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Abstract

This study compares the impact of informal education (hackathons) and formal education
(project-based learning) on entrepreneurial education. Analysing data on both approaches,
gathered through practical experience at the University of Belgrade, the research reveals pos-
itive effects on entrepreneurial behaviour and mindset. The study tracks various learning indi-
cators by examining strengths, challenges, and differences in students' intentions, attitudes,
and teachers' perspectives. Results show hackathons foster creativity and entrepreneurial
skills, while project-based learning excels in subject mastery and soft skill development.
Both approaches enhance networking and innovation, but students prioritise hackathons for
personal promotion, resulting in varying levels of commitment.

Keywords: Entrepreneurial learning model, Entrepreneurial education, Hackathon, Project-
based learning, Sustainable entrepreneurship
JEL Codes: 123 Higher education, L26 Entrepreneurship

1. Introduction

The problem addressed in this article is bridging the gap between academic stud-
ies and practical entrepreneurship during studies and offering a unique opportu-
nity for students to gain both formal degrees and experience with real-world
challenges, potentially leading to their entrepreneurial careers.

Entrepreneurship education is a complex and fragmented field that is undergoing
continuous evolution. Despite the growth of research, consolidation is needed,
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especially in pedagogy and curriculum integration. Studies highlight the positive
impact of entrepreneurship education on skill development, emphasising peda-
gogical models of collaboration in technology-rich environments. Common ap-
proaches include experiential, problem-based, and project-based learning (PBL),
along with methods such as peer assessment, design thinking, formative feed-
back, and service learning. This diversity emphasises the interdisciplinary nature
of entreprencurship education. While existing research focuses on the outcomes
of entrepreneurship education, there is still a lack of emphasis on "education"
itself, and its pedagogy is still a black box. Therefore, it is necessary to reconsid-
er the goals, content, teaching and learning methods as assessment strategies
(Rodrigues, 2023).

Previous studies have demonstrated the effectiveness of experiential programs
in university extracurricular settings. However, there has been inconsistent im-
plementation of Entrepreneurship Education in educational institutions, both
within curricula and real-world contexts. Additionally, there has been a lack of
promotion for necessary pedagogical innovations in this field (Rodriguez, 2023).
European articles dedicated to Entrepreneurship Education exclusively interpret
learning outcomes, neglecting the discussion of pedagogical aspects related to
the teaching and learning of entrepreneurship (Tiberius & Weyland, 2023).

Entrepreneurial education is a common practice in formal and informal settings,
with various models and formats to encourage entrepreneurial thinking and
behaviour among students. Its significance is reflected in fostering the idea of
entrepreneurship as a career choice and in empowering students to implement
entrepreneurial ideas. However, it is still questionable how to ensure a closer
engagement between educational theory and pedagogical practice and how edu-
cators can manage some educational theories and philosophies to consolidate the
adequate provision of quality experiential entrepreneurship education (Bell &
Bell, 2020).

One of the ways of bringing formal education closer to the needs of en-
trepreneurial learning is related to innovations in pedagogical approaches. This
includes combining methods, such as PBL and various active learning methods,
with traditional assessment approaches. The goal is to overcome the limitations
of a standardised educational process and provide flexibility that supports the
development of entreprencurial skills. These innovations allow students to ac-
tively participate in learning, apply knowledge to real problems and develop
creativity, which is critical to preparing future entrepreneurs.

An alternative approach to making formal education more relevant to en-
trepreneurial learning is derived from the philosophy of open innovation de-
veloped in industry. In this approach, the academic community is included as
one of the spirals in the triple, quadruple, or quintuple helix models. (Carayannis
& Campbell, 2010). Student competitions and hackathons are used to implement
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open innovation in non-formal education, with companies recognising their val-
ue in generating ideas and prototypes. However, the limitation of this model is
that it exclusively focuses on the innovation capacity of educational institutions
or technology transfer and ignores educational goals and learning outcomes.
While PBL is a recognised method for fostering innovative competencies, its
shortcoming for open innovation lies in translating classroom results to potential
investors, consumers or markets (Stojanovi¢ et al., 2023).

The research gap is observed in the concrete educational environment at the
University of the Belgrade — Faculty of Organizational Sciences (FON), where
two different approaches to learning are implemented and practised: PBL in the
formal and hackathon in the informal education process. The aim is to examine
the contribution of two learning approaches to entrepreneurship education. The
analysis of motivational factors refers to the views of PBL and hackathon partic-
ipants on the contribution of motivational factors to entrepreneurial intention,
with the final goal of preparing students to take entrepreneurial action.

The paper is structured as follows: Section 2 reviews the literature on
hackathons and PBL in entrepreneurial learning. Section 3 outlines the method-
ology applied in this research. Section 4 analyses the results, while Section 5
provides discussion and concluding remarks.

2. Literature Overview

In the Literature Review section, we explore the different theories that form
the foundation of our research. We also introduce carefully formulated research
questions designed to build upon and support the existing theoretical framework.
By outlining our research questions here, we aim to emphasise the close connec-
tion between our study and the current body of knowledge.

2.1. Bridging the gap to entrepreneurial education through innovative
pedagogical approaches

According to the European Entrepreneurship Competence Framework, "Entre-
Comp", developing an entrepreneurial mindset requires skills to generate ideas
and recognise opportunities, resources, and actions (Garcia-Castanedo & Cor-
rales-Garay, 2024). Entrepreneurial behaviour refers to the mindset and actions
of individuals aimed at creating a positive impact in the workplace. This in-
cludes taking the initiative, being innovative and taking calculated risks for
success, identifying opportunities and developing creative solutions (Toding et
al., 2023). Strategies such as interdisciplinary problem-based learning courses,
internships, and teamwork assignments are needed to achieve this. However,
entrepreneurship learning strategies in colleges usually apply to a certain level
of entrepreneurship training adapted to the early stages, focusing mainly on de-
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veloping business ideas or prototypes. While there is no agreement on whether
entrepreneurship can be stimulated through education, it is acknowledged that
entrepreneurship education positively impacts the development of knowledge
and skills and improves entrepreneurial attitudes and intentions (Lina et al.,
2019; Muthumeena & Yogeswaran, 2022). An entrepreneurial and innovative
Higher Education Institution (HEI) should provide diverse learning opportuni-
ties to facilitate innovative teaching and learning across all faculties. Such an
institution must encourage innovation and diversity in its approach to teaching
and learning across all faculties and departments. Moreover, it should devel-
op entrepreneurial mindsets and skills across all academic programs. Several
practices can be implemented to promote the development of an entrepreneurial
mindset across the student and teaching staff, including internships, business
competitions, case studies, hackathons, games, and simulations. Additionally,
teaching staff can receive training to acquire interdisciplinary teaching and
research methods that support the development of an entrepreneurial mindset
(Marin et al., 2018).

Universities have made significant efforts to incorporate entreprencurship ed-
ucation into their academic programs. These measures include introducing
theoretical courses on entrepreneurship and organising events that promote en-
trepreneurship (Lina et al., 2019). Despite the large number of existing models
of entrepreneurial education, there is currently a lack of adequate models that
are applied in higher education institutions and are tailored to help in the estab-
lishment of startups (Santoso et al., 2023). There is no coherent framework
for entrepreneurship education, although there are frameworks in individual
HEIs (Marin et al., 2018). However, the Entrepreneurship 2020 Action Plan pro-
posed by the European Union suggests introducing entrepreneurship education
in schools, colleges, and universities, aiming to promote students' entrepreneur-
ship as a driving force for overall social welfare (Simovi¢ & Ili¢, n.d.). Still,
entrepreneurship education faces the challenge of determining the content and
methodology (Organ et al., 2022). Another critical factor that can impact the
effectiveness of entrepreneurship education is the "fear of failure".

Fear of failure is a psychological phenomenon defined by concern or anxiety
over not reaching desired results or goals. Entrepreneurship might show concern
about the potential negative repercussions of business failure, such as financial
loss, reputational damage, or personal disappointment. Recognising and address-
ing this challenge within educational frameworks can help institutions better
prepare students for the uncertainties of the entrepreneurial environment. (Cac-
ciotti et al., 2016).

In further analysis, we focus on two different pedagogical approaches for im-
proving entrepreneurial education, namely, hackathon-based and project-based
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learning approaches, and the outcomes related to students’ readiness for an en-
trepreneurial environment.

2.11. Hackathons in Entrepreneurial Education

Hackathons bring together people with diverse skills to solve real-world chal-
lenges through collaboration and problem-solving. These events promote cross-
disciplinary teamwork, rapid prototyping, practical problem-solving, and effect-
ive networking. Hackathons are also great experiential learning opportunities
that prioritise user-centric solutions and open collaboration to fuel unexpected
innovation. They validate ideas, cultivate an innovation-driven culture, leverage
open-source contributions from technical challenges to benefit the wider com-
munity, and provide recognition for winning solutions that enhance visibility
and attract potential investments. Ultimately, hackathons accelerate open inno-
vation and yield concrete outcomes (Cobham et al., 2017).

A hackathon is a gathering where individuals collaborate to create inventive
technological solutions addressing diverse challenges in various industries. This
event encourages creativity, problem-solving, and the incorporation of cutting-
edge technologies while showcasing a feasible business concept as the proposed
solution. Although hackathons were initially centred around programming and
exclusively for hackers, they have now transformed into a distinct innovation
model with a broader scope, such as finance, food, climate, healthcare, space ex-
ploration, music, sports, fashion, and tourism (Lionaite, 2020). Private com-
panies host 48.5 % of hackathons globally, with the academic sector responsible
for 30.3 % of these events (HackerEarth, 2017).

Hackathons can enhance performance, drive innovation, and foster intrapreneur-
ship by encouraging creative thinking and risk-taking, promoting cross-func-
tional collaboration, and empowering participants to take ownership of their
ideas. They facilitate rapid prototyping and iteration, boost engagement and
motivation, and serve as a talent identification and development tool. Ultimately,
hackathons create a culture of innovation, foster collaboration, encourage in-
trapreneurial behaviour, enable quick learning and adaptation, and help identify
and nurture potential talent within organisations (Szymanska et al., 2020; Wall-
wey et al., 2022). Hackathons contribute to entrepreneurial skills and self-effica-
cy. Effective entrepreneurial learning also significantly improves the ability to
identify viable entrepreneurial concepts and launch new ventures (Szymanska et
al., 2020).

Communication and collaboration are essential in hackathons. Participants form
teams, brainstorm ideas, divide tasks, share knowledge, receive feedback, iterate
on their work, and present their projects. Hackathons foster a collaborative
environment where effective communication and collaboration are crucial for
successful project development, problem-solving, and innovation (Szymanska et
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al., 2020). The educational hackathon is an interactive and collaborative learning
method that involves students, educational organisations, industry, and society. It
fosters multidisciplinary learning and networking (Jussila et al., 2020).

Examples of hackathon usage in academic environments for entrepreneurial
learning are numerous, focusing on different aspects, such as training pro-
grams and Minimum Viable product generation (Avila-Merino, 2019; Feder,
2021; Temiz, 2021). Minimum Viable Product (MVP) is the most basic product
version that can be released with the minimum features necessary to satisfy early
adopters. The concept is rooted in the lean startup methodology, which aims to
validate a business idea by building and launching a simplified product version.
By releasing an MVP, startups can gather valuable customer feedback, test
hypotheses, and iterate on the product, reducing the risk of investing significant
resources into developing features that may not meet market demands (Blank &
Bob Dorf, n.d.; Hart, 2012).

The hackathon events held at FON gained much attention from sponsors, part-
ners, companies, and governmental and non-governmental entities over time.
By 2010, the hackathon had become a university-wide event. In the following
years, hackathons became accessible to all students across Serbia, extending
their reach beyond the initial faculty (Naumovi¢ et al., 2022). FON student
organisation “FONIS” extended hackathons to high school students in 2018. The
international hackathon W3 Algorand Hackathon 2023 was hosted at the FON
in April 2023, welcoming students at every academic level from the USA and
Serbia (Bogdanovi¢ et al., 2023; Milicevi¢ et al., 2024).

2.1.2. Project-based learning in entrepreneurial education

PBL is an approach to teaching that emphasises active, context-specific learning
to equip students with competencies to solve real-world problems. It is widely
recognised as an effective method for developing innovation competencies in
engineers (Charosky Larrieu-Let, 2021; Cortés et al., 2022; Isomdttonen &
Kérkkéinen, 2016). Under the PBL model, students can generate a range of
products, from prototypes to commercially viable products, thereby fostering the
success of startups (Santoso et al., 2023). The PBL approach emphasises collab-
orative learning, where teachers and students work together to solve problems
and develop projects. It involves students working in groups to share knowledge
and skills and encourages effective communication through interactions with
peers and teachers. The PBL approach has been found to enhance student
engagement, improve learning outcomes, and develop essential skills such as
collaboration and communication (Almulla, 2020).

Examples of PBL usage in academic environments for entrepreneurial learning
are various. For example, PBL can deliver an entrepreneurial curriculum to
software development students (Organ et al., 2022) or for creating startups at
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higher education institutions (Santoso et al., 2023). The Department of E-Busi-
ness at FON has used the PBL approach for a few years. This approach involves
students working in multidisciplinary teams to develop business models, digi-
tal products and intelligent environments. The teams consist of members with
various roles, such as Scrum Masters, Product Development Team, Software
Developers, and Testers. DevOps tools are used to facilitate communication and
collaboration among the teams. Students actively engage in classes and practical
exercises and work on concrete projects for final exams (Bogdanovi¢ et al.,
2023).

2.1.3. Entrepreneurial readiness in local startup ecosystem: navigating
preparedness for professional environments

Specific traits of the local startup ecosystem identified during the previous year
indicate that almost 80 % (Ivanovic et al., 2023) of startup founders have a high-
er education degree. This shows that academia has the potential to contribute to
the growth of an entrepreneurial mindset and support entrepreneurial activities.
However, Startup Skener (Ivanovic et al., 2023; Tomi¢-Brkusanin, 2022) con-
cluded that the educational system does not motivate and prepare students for
future entrepreneurial endeavours and that it does not educate future profession-
als in areas needed for the development of the digital economy. Lack of relevant
knowledge and skills from formal education directly influences the number of
startup teams and hinders the employment of new team members in many areas
crucial for their growth. Analysis of local support organisations indicates these
programs are insufficiently aligned with startup needs.

Entrepreneurship education has a significant positive impact on the performance
of established businesses by helping entrepreneurs improve their perceived ca-
pabilities and opportunities. These findings extend the current research on the
effects of entrepreneurship education on entrepreneurial activities at different
stages of development for entrepreneurial businesses (He et al., 2024). On the
other hand, it examines design thinking as a method of project-based education
used in university-level ideation (Garcia-Castanedo & Corrales-Garay, 2024).

In addition to the above initiatives, many Erasmus, EIT, EIC and HEI projects
deal with similar challenges in an international context, e.g., UPM, ELTE, and
Universite de Rennes, which provide extensive programs for students with an
entrepreneurial orientation. These opportunities involved FON staff and student
teams participating in workshops, mentoring programs, and panel discussions.
One example of good international practice is the Danube Cup, an international
network of universities along the Danube that enhances entrepreneurship educa-
tion and supports student startups. It brings together student startups with educa-
tors, startup ecosystems, and one another to help them succeed in international
markets.
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Based on the previous analysis and comparison of the hackathon and PBL
learning approaches, and having in mind the analysed aspects of the startup
environment given in sections 2.1.1, 2.1.2 and 2.1.3, we have formulated three
research questions:

>

RQI: Does implementing hackathon and PBL approaches enhance students
technological and business knowledge and skills?

RQ2:  How do students' perceptions of the impact of hackathons and PBL on
their entrepreneurial behaviour reflect the influence of these approaches
on their attitudes and actions towards entrepreneurship?

RQ3:  Which factors drive students' motivation and active engagement in pro-
posed learning approaches?

2.2. The role of teachers in cultivating stimulating learning environments

Supporting the development of students' entrepreneurial skills requires the spe-
cial participation and efforts of the teaching staff. The attitude of teaching
staff towards entrepreneurship education refers to the way of thinking and be-
haviour of teachers to create a climate, adopt, apply, and monitor the effects
of different approaches (in this case, PBL and Hackathon) for focused learning
and supporting entrepreneurial attitudes and behaviours of students. As coach-
ing and mentoring are used to develop students' startup talents, the ability to
teach students becomes an enabling factor for action-based learning methods in
entrepreneurship education (Somia et al., 2023). Still, the relationship between
teacher thinking and creating a student-centred learning environment is under-
researched in entrepreneurship education (Santoso et al., 2023; Toding et al.,
2023). This study aims to shed light on two different approaches of formal
and informal training, the possibility of combining them to achieve influence
and encourage entrepreneurial thinking and behaviours of students during their
studies at the level of the early phases of development of ideas and solutions.
Based on this analysis, the fourth research question was formulated:

RQ4: How do student engagement, learning outcomes, and instructional ease
of implementation influence teachers' evaluations of the effectiveness
and preferences for different learning methods?

3. Methodology
3.1. Research context

Both approaches (PBL and Hackathon) were considered and implemented with-
in the educational process of the Department of e-business at FON.
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Project-based learning occurred in subjects such as the Internet of Things, Digi-
tal Marketing, and E-business Risk Management. Students proposed solutions
as exam projects without special prizes. The data presented in this article were
gathered during the school year 2022-23 (Bogdanovic¢ et al., 2023).

The hackathon approach was implemented within the same context but as
an informal activity. The Algorand Hackathon 2023, hosted in April 2023,
aimed to foster innovation in Web3 projects based on blockchain technologies.
Participants proposed e-business solutions across various sectors, guided by
a structured program encompassing a blockchain boot camp, design thinking
workshops, and a WEB3 hackathon. The hackathon allowed students to apply
their knowledge and present their creations to an international jury, earning
recognition and prizes from sponsors.

3.2. Assessing the impact of hackathons and project-based learning
initiatives: A comparative analysis

To compare PBL, which is incorporated in the classroom, with hackathons,
which are typically extracurricular, and to assess their contributions to en-
trepreneurial learning, the effects of both approaches on students were reviewed
using identified indicators and literature reviews.

It is important to emphasise that these two approaches are not directly compara-
ble in an educational context. However, they were evaluated from the point of
view of indicators related to learning, project value, career development, profes-
sional networks, after-work experiences, and perceived shortcomings, consider-
ing factors such as the number of participants, motivation, management model,
incentives, collaboration methods, learning outcomes, quality and applicability
of solutions. (Avila-Merino, 2019; Bogdanovi¢ et al., 2023; Byrne et al., 2018;
Garcia, 2023; Milicevi¢ et al., 2023).

When assessing the impact of hackathons or PBL initiatives, several critical
indicators are considered (Bogdanovic et al., 2023; Butt et al., 2021; Milic¢evic¢
et al., 2024; Nolte et al., 2018; Pe-Than et al., 2018). One of the most impor-
tant is skills development, which refers to how these initiatives enhance partic-
ipants' technological skills, soft skills, and problem-solving abilities. Another
crucial factor is project value, which includes participants' satisfaction with the
challenges and solutions, their overall perception of the experience, and their
commitment to advancing the project during hackathons or PBL initiatives.

Additionally, career development plays a crucial role, as participants often view
hackathons or PBL initiatives as opportunities to open doors for future jobs or
internships. Participants also see these initiatives as a platform for nurturing
business ideas with the potential to lead to startup ventures. Networking oppor-
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tunities are another critical consideration, as these events allow participants to
connect with professionals and like-minded individuals.

Finally, the impact of engagement in post-event activities is considered, along
with any perceived drawbacks. These drawbacks may include challenges from
the fast-paced environment, issues within team dynamics, or unmet expectations
related to mentoring or the event's structure.

3.3. Data collection and Instruments

This study utilised data from surveys conducted after PBL courses and during
and after the hackathon. The research and data collection occurred while imple-
menting PBL during the 2022-2023 school year. A survey, titled "Survey Sheet
for the Evaluation of Work on the Project," was distributed to gather pertinent
information from all students who participated in classes from the e-business
department using this learning approach during this period. The survey included
six demographic questions, 61 questions about perceived benefits and sacrifices
for participation in PBL, and two open-ended questions. Only the questions
related to indicators presented in the previous subsection were considered for
analysis.

The hackathon data collection was conducted in two stages. The first stage
involved initial data collection immediately after the hackathon, focusing on
participants' experiences and feedback. Four months later, a follow-up data
collection took place, including input from participants and organisers, specifi-
cally the teaching staff. To facilitate this research process, three distinct ques-
tionnaires were developed: the Participants Survey Hackathon (Survey 1), the
Participants Survey Post-Hackathon (Survey 2), and the Teaching Staff Survey
(Survey 3).

Survey 1 was conducted immediately after the hackathon, while Survey 2 and
Survey 3 were conducted separately for participants and teachers four months
later. The research questions focused on the readiness of the participants for new
technical knowledge, the initiation of the development of business ideas, and the
effects after the hackathon on learning and professional development, while the
teachers pointed out which model they see as more suitable in acquiring knowl-
edge, skills and motivation of entrepreneurial thinking and behaviour among
students. Survey 2 was designed for participants, aligning with the principles of
the initial questionnaire. Specifically, it aimed to capture the perspectives and
insights of participants four months after the hackathon's conclusion. Survey 3,
designed for the hackathon and PBL teachers, investigated the impact of these
methods on pre-entrepreneurial learning aspects, including fostering creativity,
enhancing specific knowledge, refining soft skills, promoting an entrepreneuri-
al mindset, and elevating solution quality. Additionally, the survey explored
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teachers' openness to adopting hackathons in education and their inclination to
enhance formal pedagogical approaches and methodologies.

3.4. Survey participants

In April 2023, Hackathon Survey 1 targeted 34 students from Serbia, represent-
ing diverse faculties, primarily with backgrounds in IT. The cohort comprised 16
females and 18 males, including 9 with bachelor's degrees, 13 undergraduates, 9
master's students, and 3 high school students. During Survey 2, which took place
four months after the final hackathon, 30 participants from Serbia completed the
questionnaire. Survey 3 was conducted exclusively for the hackathon and PBL
teaching staff of the FON, and six teachers filled it.

Conversely, the PBL survey involved 111 students from FON, consisting of
44 males and 67 females. These participants actively participated in the PBL
learning process and contributed to developing a mandatory project.

4. Results And Discussion

4.1. RQI: Empowering students with new tech and business knowledge and
skills

In analysing Learning and skill acquisition indicator based on feedback from
PBL and Hackathon participants, students emphasise that both approaches foster
knowledge and skill development. PBL notably impacts mastering specific sub-
jects and curriculum knowledge (rated 4.41). Hackathons, scoring an average
of 3.87, are highly effective in students' acquisition of technical expertise. PBL
significantly contributes to soft skills development alongside subject knowledge
acquisition (rated 4.30). According to student perspectives, the implementation
of PBL in teaching subjects has a very positive influence on accepting and mas-
tering specific subject knowledge during lessons (see Figure 1). The differences
between the two approaches are statistically significant for the tech knowledge
aspect: t(40) = 3.38, p = 0.0008, but not statistically significant for the soft skills
aspect.

Furthermore, participants in the hackathon assessed the speed at which they
could apply the acquired technical knowledge post-event, giving it an average
score of 3.13, indicating a moderate pace with noticeable progress. The level of
comprehension of working with technologies after the hackathon was rated at
3.68, representing a satisfactory understanding of how technology operates.
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4,30
Soft skills
‘ 4,10

Tech knowledge/ 4,41

concrete knowledge from classes

PBL Hackathon

Figure 1. Comparison of average impact approaches of learning and skill acquisition.

4.2. RQ2: Students’ perception of the impact of hackathons and PBL on their
entrepreneurial behaviour

To perceive and analyse both approaches as forms of entrepreneurial learning,
their influence on altering students' thinking and entrepreneurial behaviour was
examined. This evaluation encompassed various indicators, including Learning
and skill acquisition as problem-solving ability, Project Value in terms of partici-
pant satisfaction with the solutions created by the perception of the hackathon or
PBL as an opportunity to initiate and inspire business ideas and launch startups,
and the assessment of Networking with professionals to expand professional
connections and mentorships. Post-project engagement was also considered (see
Figure 2). For all three compared aspects, the differences between the intention
to continue, start a business idea, and ability to cope with real problems when
applying PBL and hackathon approaches are statistically significant, respective-
ly: t (50) =-2.61, p = 0.006, t(70) = -3.16, p = 0.001, t(43) = -7.32, p < 0.001.

How effectively can hackathon participants address actual problems and chal-
lenges faced by companies? Students evaluated this capability with a score
of 3.83, emphasising that participation in hackathons significantly enhances
their readiness to tackle real-world issues and propose solutions. Conversely,
PBL participants rated this ability at 2.50, particularly noting challenges in
formulating proposed solutions. Hackathon participants, with an average score
of 4.60, believed that the hackathon effectively enables students to develop
their business ideas. They also noted its role in mastering the fundamentals
of entrepreneurship and cultivating a startup mindset. PBL students gave this
opportunity a score of 4.26, which is very good. In addition, PBL students
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pointed out that they can develop their ideas more easily and quickly by partic-
ipating in group innovation development projects and acquiring the basics of
entrepreneurship and start-ups.

How do siudents perceive the impact of hackathons and PBL
on their entrepreneurial behavior?

Intention to continue with project or 3,82
proposed a new one 4,24

Start with a business idea development
and acquire the basics of entrepreneurship 4,26

and start-up [ 4,6
Ability to cope with real world problem and 2,5
provide solutions | 3,83
0 1 2 3 4 5]

PBL: Hackathon

Figure 2. Comparison of the average impact of both approaches on students' en-
trepreneurial behaviour.

Examining the Post-project engagement indicator, hackathon participants were
surveyed on their likelihood of continuing to work on the project. The results
showed a grade of 4.24 for hackathon students and 3.82 for PBL students,
indicating a positive attitude toward continuing to work on the project.

Additionally, participants were asked to rate the importance of hackathon or-
ganisers offering events after the hackathon to support project continuation.
Participants expressed strong enthusiasm for this idea, deeming it very important
and assigning it a score of 3.97.

A vital benefit of those two learning approaches as entrepreneurial education
is transforming entrepreneurial intention into entrepreneurial behaviour. En-
trepreneurial intention is essential in entrepreneurship, as it influences actual be-
haviour. Nevertheless, there are concerns that it may not translate to behaviour.
Commitment and internal locus of control provide favourable boundary condi-
tions for an individual to transition from entrepreneurial intention to actual
behaviour (Neneh & Dzomonda, 2024).

The mechanism for transitioning from entrepreneurial intention to actual be-
haviour involves understanding how different learning experiences, such as
hackathons and PBL, contribute to this process, especially in fostering partici-
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pant commitment and internal locus of control. According to the study results
(Kong et al., 2020), the connection of Entrepreneurial intention is positively
correlated with entrepreneurial behaviour, while the fear of failure acts as a
barrier among students. Having business role models improves entrepreneurial
intentions. The study recommends implementing measures to address students'
fear of failure and enhance entrepreneurship education to nurture creative talent.

Hackathons offer intensive, hands-on environments where participants face re-
al-world challenges under tight deadlines. They connect intention with action
through design, prototyping, and competitive solution presentation. Participants
rate the experience highly, attributing it to initial entrepreneurial knowledge
that encourages them to participate again. This environment reduces the fear of
failure and guides participants with the support of mentors.

PBL involves students in long-term, collaborative projects that delve deeply
into complex challenges, where the participants rate the ability to solve real
problems with an average score of 2.5. They positively evaluate acquiring basic
entrepreneurial knowledge and creating business ideas through their project
tasks, which encourages the intention to continue with the baiting project.
Long-term engagement with the project enables longer mentoring and guidance
through learning and creating solutions, facilitating the fundamental transition
from intention to behaviour.

4.3. RQ3: Students” motivation and drivers of active engagement

Both entrepreneurial learning approaches (hackathon and PBL) motivate partici-
pants through Project Value, which generates positive emotions, sparks activity,
and instils a sense of usefulness by creating innovative solutions. Hackathon
students also perceive it positively, grading it by 4.25. The highly positive
evaluations for hackathon students 4.12. and PBL students 4.48. indicate that
students are motivated by the project's value as they find it gratifying to con-
tribute to developing new innovative services and fulfilling project expectations.
Students engaged in PBL conveyed that their curiosity, coupled with addressing
real-world problems in PBL projects, motivated them to propose and develop
new solutions. They assigned an average score of 4.30 to this mindset, under-
scoring the significance of curiosity as a motivating factor during project work,
an integral component of their educational and examination experience. Enthusi-
asm and curiosity form essential aspects of the Project Value indicator, reflecting
the value students derive from engaging with PBL. Developing innovative solu-
tions is deemed worthwhile and offers a pleasant experience; for the hackathon,
students were graded 4.64, and PBL students were evaluated by 4.40 (see Figure
3). There is no statistically significant difference regarding the aspect of curiosi-
ty. However, for both feeling useful and enjoyment aspects, there are statistically
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significant differences between PBL and hackathon, respectively: t(61) = -2.14,
p=0.02, t(48) =2.25, p = 0.03.

believe that participating in developing
innovative solutions is worth the effort
and it provided enjovable & fun

| feel useful witen | contribute to the Coriosity and working on the real
development of new innovative services problems encourage me to propose and

and my project expectations were fulfilied. develop new solutions.
experience
P8L 4,48 48 44
Hackhaton 4,12 4,25 4.64

PBL M Hackhaton

Figure 3. Project Value indicator and impact on Hackathon and PBL students' motiva-
tion

Although PBL is a compulsory learning approach integrated into the formal edu-
cational process, encompassing task preparation and exam completion, students'
attitudes and additional motivations for participation were explored. Students
in PBL highly appreciate the experience, viewing it as a valuable addition to
their resumes and a beneficial aspect for their future careers. They are motivated
by the opportunity to work on real corporate challenges, which enhances their
societal recognition and reflects positively on their efforts to contribute to the
local community, see Table 1.

Table 1. Motivational Factors for Increasing Student Engagement in PBL

Motivational factors description AVG STDEV
Better preparation for the final exam in the course 4.4 0.7
Benefit for further development and career 4.39 0.75
Participation in projects assigned by companies. 413 0.91
Contribution to the local community. 4n 0.94
Individual reputation in society. 3.98 1.01
CV enrichment 3.89 1.21

Table 2 presents the average ratings of various motivational factors influencing
participants' decisions to engage in hackathons. Participants were asked to rate
the importance of these factors, and the values ranged from the highest-rated
factor, having an enjoyable experience, to the least-rated factor, funding a
hackathon project (solution), but still highly evaluated, see Table 2.
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Table 2. Motivational Factors for Increasing Student Engagement in hackathon.

Motivational Factors for Increasing Student Engagement in hackathon AVG  STDEV
Have enjoyable experience 464 049
Improve tech knowledge 459 05
Connect with professionals 4.57 0.69
Network with like-minded individuals 446 074
Learn new soft skills 4.27 0.83
Work on real-world problems 425 1M
Employment 407 1M
Internships 404 119
Validate ideas (business or tech) 395 105
Win prizes 3.85 123
Funding hackathon project (solution) 375 1.21
Prizes 317 0.49

The average rating for the importance of prizes was 3.17. The score indicates the
collective perception among participants regarding the role of rewards, where
cash and merchandise prizes, while important, are not central. Additionally,
comparing participants' assessments before and after the hackathon, the influ-
ence of prizes (both material and monetary) on their decision to participate
ranged from 3.85 to 3.23. This suggests that while prizes hold a moderate
significance, they are not the primary motivation for students.

Based on the Career Development indicator, students rated the impact of partic-
ipating in the hackathon as 3.89, indicating that it significantly enhances their
chances of securing internships and professional offers. The PBL influence was
even higher at 4.33. The Network with Professionals indicator provides insight
into the opportunities for students to connect with industry professionals and
work on projects assigned by companies. The hackathon received a high average
score of 4.57 in this category (see Figure 4). However, only the difference
regarding the opportunity to connect is statistically significant: t(53) = -2.85, p =
0.003.
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Opportunity to connect with professionals and 413

to work on the companies assign topics | 457

Get internship and professional offers 4,83

8,89

PBL Hackathon

Figure 4. Impact of Hackathons and PBL on Career Development and Network with
Professionals.

Additionally, regarding drawbacks such as evaluated attitudes about sharing
ideas and opportunities to validate ideas, among the potential disadvantages,
hackathon participants reported experiencing a sense of loss and mistrust arising
from exchanging ideas. Hackathon students are rated 3.95, meaning they feel
that they are not open to sharing ideas, while PBL students showed a neutral
attitude about it and evaluated it by 2.66.

4.4. RQ4: Teachers’ evaluation

Teachers observed indicators Exploring New pedagogical approaches and Ex-
periential learning outcomes. They emphasised the high importance of innova-
tiveness in student solutions from both approaches, giving it a rating of 5.00.
When evaluating Perceived drawbacks and the practicality of learning outcomes,
teachers rated the applicability of hackathon solutions to real-world problems
higher at 4.00. Teachers who actively engage in hackathons within PBL consider
this participation highly significant. It motivates them to enhance teaching meth-
ods and experiential learning (see Figure 5). Considering the small sample, we
did not examine if there was a statistically significant difference between the
samples.
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Applicability of student solutions to 3
real-world problems a4

The importance of student solutions 5,00
being innovative and original 5,00

Teachers' drive to enhance teaching 4
methods and experimental learning. 4,67

PBL m Hackathon

Figure 5. How teachers view the influence of hackathons and PBL as methods for en-
trepreneurial education on students and enhance teaching methods and experimental
learning.

How do teachers compare and evaluate the effectiveness and preference of
hackathons and PBL as learning methods? Experienced teachers in both ap-
proaches have found that hackathons promote creativity, problem-solving, and
an entrepreneurial spirit. On the other hand, PBL focuses on developing con-
crete knowledge and soft skills. In the case of the hackathon, the development
and improvement of the entrepreneurial spirit and behaviour of the students
were rated with 100 % preference, with which all participating teachers unani-
mously agreed. Both learning approaches equip students with the capacity to
produce high-quality solutions.

The teachers underscore that the fundamental distinction between these two
formats lies in their operational dynamics. PBL is an essential and obligatory
element of the formal academic process, requiring mandatory participation
throughout study and course completion. On the other hand, the hackathon is
an extra, non-compulsory, and informal activity that appeals to participants.

In the realm of higher education, significant transformations in university frame-
works and educational settings are essential for fostering critically reflective,
inter/transdisciplinary, experiential, and place-based learning. This necessitates
a pivotal focus on interdisciplinarity and transdisciplinary within sustainability
education, calling for proactive engagement with diverse stakeholders and pro-
viding students with opportunities beyond traditional classroom experiences.
(Fernando, 2020).

While the teachability of entrepreneurship is debated, schools embrace diverse
pedagogical approaches. Contrasting "traditional" and "entrepreneurial" methods
reveals a shift from standardized, passive models to active, experiential, and
collaborative approaches. This aligns with progressive education and connects
entrepreneurship education to various learning concepts, including experiential,
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situational, service, problem/project-based, cognitive, and social constructivist
learning. The global trend of incorporating entrepreneurship as a distinct course
in college and university curricula underscores the evolution of educational
strategies (Rodrigues, 2023).

5. Discussion And Conclusion
5.1. Learning and skill acquisitions derived from hackathon and PBL

Analysing students’ feedback related to RQI, it can be concluded that both
methods foster knowledge and skill development. Students assert that imple-
menting PBL in teaching subjects positively influences accepting and mastering
specific subject knowledge during lessons. Hackathon participants assessed their
ability to apply acquired technical knowledge post-event as progressing at a
moderate pace. Their understanding of how technology works was deemed
satisfactory according to their post-hackathon evaluation.

5.2. Learning outcomes of hackathon and PBL approaches for
entrepreneurial behaviour

Examining both approaches concerning RQ2, we can conclude that students'
perceptions of the impact of hackathons and PBL were generally positive. The
evaluation revealed that hackathon students experienced enhanced readiness,
while PBL participants faced challenges in proposing solutions. Hackathon in-
volvement proved highly effective for developing business ideas and mastering
entrepreneurship basics. PBL students found value in this approach during group
projects. Participants also expressed appreciation for post-project engagement,
highlighting the importance of organizers' support in creating opportunities to
continue working on their projects.

The study shows that hackathons can be valuable for incubating startups and
teaching practical entrepreneurship, provided they are well-designed with clear
themes, challenges, and stakeholder goals. Hackathons foster an entrepreneurial
mindset and can confirm assumptions about the viability of solutions in pre-in-
cubation stages, encouraging participants to learn startup principles. However,
while hackathons are crucial for developing business ideas and fostering en-
trepreneurial thinking, they may require additional programs and mentoring for
more profound, market-tested startup development. Despite market insight and
user testing limitations, hackathons still provide valuable learning environments,
facilitating the understanding of product/service creation based on specific tech-
nologies.

Both hackathons and PBL are vital in translating entrepreneurial intent into
action by providing hands-on learning, skill development, and exposure to
real-world problems. They complement each other by offering short bursts of
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creativity (hackathons) and sustained project engagement (PBL), preparing indi-
viduals to pursue entrepreneurial goals effectively.

Hackathons and PBL serve as valuable mechanisms for transitioning from en-
trepreneurial intention to actual behaviour by providing experiential learning op-
portunities, fostering skill development, and exposing participants to real-world
challenges. They complement each other by offering intensive, short-term bursts
of creativity and problem-solving (hackathons) and sustained, in-depth project
work (PBL), collectively preparing individuals to act on their entrepreneurial
ambitions effectively.

These platforms facilitate dynamic idea exchange, encouraging teams to exper-
iment, iterate, and develop creative solutions collaboratively. Hackathons and
PBL foster an entrepreneurial mindset within organisations by emphasising
teamwork and open communication, empowering participants to drive innova-
tion forward.

Hackathons are a more effective and efficient model for developing en-
trepreneurial skills and confidence than traditional semester-long courses. They
boost entrepreneurial self-efficacy more rapidly and with fewer resources.
Hackathons are a powerful tool for improving entreprencurial self-efficiency
and developing students' skills (Szymanska et al., 2020).

In conclusion, from a collaborative learning and communication point of view
learning through PBL and hackathons significantly impacts better performance
in innovative environments and being intrapreneurs by enhancing critical think-
ing skills, fostering creativity, promoting cross-functional collaboration, building
intrapreneurial skills, increasing engagement, and enabling rapid prototyping
and practical application. These benefits collectively prepare individuals to
thrive and drive innovation within organizations.

These collaborative learning methods foster multidisciplinary learning, bridge
academia and industry, and prepare students for entrepreneurship by allowing
them to apply and enhance their skills in real-life situations. It could be sum-
marized that hackathons and PBL benefit all participants. For participants and
team members, it refers to team engagement and teamwork, working together
on a project, playing specific roles in a team and a creative way of approaching
problem-solving, learning technology together, but also business and manage-
ment skills. On the other hand, organisers and sponsors realise benefits such
as recognition and visibility, a source of innovation, community building and
engagement, corporate branding, recruitment, and even IP development (Calco
& Veeck, 2015; Pe-Than et al., 2022).
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5.3. Motivational forces of student engagement in hackathons and PBL

Regarding the motivational drivers considered in RQ3, both approaches to en-
trepreneurial learning motivate participants through the value of the project,
which is assessed in terms of generating positive emotions, encouraging activity,
and instilling a sense of usefulness through the creation of innovative solutions.
Although PBL is a compulsory learning approach integrated into the formal
educational process, it has been observed that, in addition to gaining practical
knowledge and exam requirements, students in PBL highly value the experience
itself, viewing it as a valuable addition to their resumes and a useful aspect for
their future careers.

Key motivational factors highly esteemed in hackathons include having enjoy-
able experiences, enhancing tech knowledge, and connecting with professionals
and like-minded individuals. Participants collectively perceive rewards, such as
cash and merchandise prizes, as important but not central in influencing their
decision to engage in hackathons.

Students observed a notable increase in opportunities for internships, profession-
al offers, and connections with industry professionals through both PBL and
hackathons. Additionally, they acknowledged the potential to work on projects
assigned by companies.

Potential drawbacks of engaging in hackathons encompass the fast-paced and
dynamic work environment, challenges arising from hackathon regulations,
difficulties in team dynamics, and the absence of teaching or mentoring that
may impede team progress. Hackathon participants also voiced concerns about
idea loss or imitation during collaborative efforts with team members and other
participants.

5.4. Teachers' perspectives

Regarding the teachers’ perspectives considered in RQ4, we can conclude that
teachers observe that hackathons foster creativity, problem-solving, and an en-
trepreneurial spirit. At the same time, PBL emphasises concrete knowledge and
soft skills development. Hackathons, unanimously rated with 100 % preference
by teachers, significantly enhance students' entrepreneurial spirit and behaviour.
Both approaches empower students to generate high-quality solutions, motivat-
ing teachers engaged in hackathons within PBL to improve teaching methods
and experiential learning.

Teachers note that students see the hackathon as an optional chance for personal
advancement, motivating them to invest more effort in finding solutions. Con-
versely, students participate in PBL primarily because it is mandatory, leading
to less effort and minimal exam preparation. The key distinction lies in the
operational dynamics, with PBL being an essential and obligatory academic
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element, while the hackathon is an extra, non-compulsory, and informal activity
appealing to participants.

5.5. Future work and challenges

Solving the identified challenges and future work will involve additional ef-
forts in research and establishing an environment for the practical application
of realistic entrepreneurial approaches to sustainable learning. To thoroughly
understand the lasting impact and value of the ideas and solutions in both
approaches, in-depth longitudinal studies are necessary. A research methodology
that supports monitoring both approaches while enabling adequate comparisons
must be developed for these. Practical evidence is crucial for identifying optimal
practices in using formal and informal learning methods in entrepreneurship
education. In addition, there is a need to address additional issues related to
aspects of intellectual property.

5.6. Implications

The main implications of the research results are directed to teachers and
educational institutions that want to improve entrepreneurial education. The
research findings could potentially contribute to developing effective pedagog-
ical strategies and educational policies to drive student engagement in these
initiatives, thereby enhancing their learning experience. The findings of this
study emphasise that if educators want to improve the effectiveness of education
focused on developing entrepreneurial skills, it should be implemented in formal
education and include blended formal and informal processes based on different
entrepreneurial learning formats.

Both hackathons and PBL were highly regarded by students for enhancing
their knowledge and skills. Hackathons were preferred for their hands-on, en-
trepreneurial, and employability experiences. At the same time, PBL students
prioritised building team trust and did not express concerns about idea loss or
imitation, unlike hackathon participants. Lecturers noted that hackathons foster
creativity, problem-solving, and entrepreneurship, while PBL emphasises the
development of concrete knowledge and soft skills. The research also delved
into students' motivations for participating in hackathons and found that pleasant
experiences, technological knowledge, and networking were the top drivers.
However, the rewards were significant but not as expected.

In formal education, it is indicated that if teachers want to improve the effec-
tiveness of education aimed at developing entrepreneurial skills, postgraduate
programs should be adjusted to students in business and students who are not;
accordingly, their basic foundations are entirely different. These approaches to
learning affect these two groups differently (Muthumeena & Yogeswaran, 2022).
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The findings highlight the significant advantages of hackathon-based learning,
showcasing its capacity to enhance educational experiences, stimulate innova-
tion, and motivate students and educators to excel in their roles within academia.
These insights contribute to a comprehensive understanding of the benefits and
potential of hackathon-based learning in educational settings. The research af-
firms that hackathons effectively introduce new technologies and IT knowledge,
as evidenced by positive feedback from participants without prior experience in
technology.

The integration of hackathons into curricula will be explored in future studies,
with the expectation that they will become a standard part of the university
experience in the "next normal."” While there is no universal approach to design-
ing impactful hackathon events, educators are encouraged to experiment with
this emerging pedagogy. Following the hackathon concept, there is an opportu-
nity to revolutionise the traditional higher education model, fostering creativity,
entrepreneurial thinking, and the development of graduates prepared for the
evolving demands of the future workforce.

Assessment is a critical factor in shaping student learning, guiding their ap-
proach to a course and supporting the achievement of learning objectives. Evalu-
ation provides essential feedback, helping students close the gap between their
current performance and learning goals (Gratchev, 2023). Replacing traditional
exams with project-based assessments centred on real-life site investigations
leads to higher average grades and enhanced learning experience (Gratcheyv,
2023). The Faculty of Organizational Sciences has a long-standing tradition of
working with students through hackathons, PBL, and solving case studies. It
is common for these formats to be used in teaching, and teachers and students
are used to their application. However, learning and taking exams through these
work formats has not yet become common and widely accepted in the Euro-
pean academic space as a model of knowledge transfer, practical learning and
comprehensive assessment of student engagement. FON's experience working
with students through hackathon formats and PBL methods is available as a
recommendation for considering the introduction of this way of working and
testing students at other faculties and institutions of higher education.

Standards-based grading effectively evaluates and conveys student progress,
facilitating transparent communication between educators, students, and parents
regarding learning objectives and achievements. However, it often leads to a
compartmentalised approach to instruction, focusing solely on individual con-
tent standards to ensure comprehensive coverage. This isolated teaching and as-
sessment neglects opportunities for interdisciplinary learning and limits student
engagement, resulting in passive participation in knowledge-building. Educators
need to integrate interdisciplinary, project-based learning into standards-based
grading frameworks (Yokom, 2020). This requires the agility and readiness of
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academic institutions to improve the standardisation of the educational system,
overcome traditional methods of student evaluation, and move to learning and
evaluation models based on practical work and delivery of project results.
Changing the grading system is crucial to adapt the educational process to
the real needs of entrepreneurship, enabling students to acquire the necessary
competencies.

In summary, this paper presents results from practical experiences in applying
hackathons and PBL, leading to several key conclusions. First, the research
highlights that integrating pedagogical strategies such as PBL and hackathons
can significantly enhance students' entrepreneurial attitudes and intentions by
improving their knowledge and skills while fostering creativity and problem-
solving abilities.

Additionally, educational institutions and policymakers are encouraged to adopt
blended formal and informal processes in entrepreneurial education, as this
integration can effectively engage students and enrich their learning experiences,
thus preparing them for both traditional career paths and entreprencurial ven-
tures. Although this approach is based on one country (Serbia), it can be
generalised and implemented in other countries with similar educational sys-
tems. Notably, educational systems in many countries in the region, such as
Croatia, Montenegro, Bosnia and Herzegovina, and North Macedonia, share
a common conceptual foundation. These systems have evolved from similar
frameworks, maintaining many of the same practices. This compatibility and
minimal language barriers facilitate greater collaboration among students across
these nations (Panti¢ et al., 2011). As a result, regional startup competitions
frequently feature teams comprising students from various countries in the re-
gion, fostering a collaborative entrepreneurial spirit. Moreover, there is a notable
number of competitions and projects within the Danube region, including initia-
tives like Danube Cap and various Erasmus projects. These programs focus
on entrepreneurship and aim to enhance compatibility among educational insti-
tutions across borders. Therefore, the results of this research can potentially be
applied, with minimal modifications, to other countries in the region. However,
it is essential to recognise that the implementation of PBL may vary due to
differing educational regulations across countries. While some nations allow
for more flexible inclusion of PBL in assessment, the European Union, mainly
through programs like Erasmus, provides frameworks supporting such projects'
realisation. These frameworks ensure that innovative pedagogical strategies can
be effectively integrated into regional educational practices.

Furthermore, hackathons are identified as particularly effective in providing
hands-on experiences that enhance students' entrepreneurial skills and employ-
ability while also contributing to team trust and fostering creativity and criti-
cal thinking. The paper also notes the differential impact of various learning
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formats, as PBL tends to emphasise the development of concrete knowledge
and soft skills. In contrast, hackathons excel in stimulating innovation and en-
trepreneurship. This suggests that tailoring educational programs to meet diverse
student needs and interests is essential for maximising learning outcomes.

Finally, the study underscores the importance of fostering a genuine interest in
entrepreneurship among students; programs designed to enhance entrepreneurial
skills should focus on skill development and aim to cultivate students' passion
and engagement with entrepreneurship as a viable career path.

The research highlights the transformative potential of integrating innovative
pedagogies into entrepreneurial education, emphasising their role in preparing
students for dynamic career paths and fostering a culture of innovation within
educational institutions.
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Europe: Factors that Determine Intentions and Actions’

Ivan Todorovi¢, Milan Okanovic, Slavica Cicvari¢ Kostic, Igor Pihir, Miha Maric*™

Abstract

The paper discusses the importance of fostering an entrepreneurial mindset, particularly in
Central and Eastern Europe. The study focuses on 471 students from public universities in
Slovenia, Croatia, and Serbia, examining factors influencing their entrepreneurial mindset,
intentions, and actions. Results highlight differences between countries, with female students
in Slovenia and Serbia being more action-oriented than males. Key factors influencing en-
trepreneurial intentions include academic success, formal education, extracurricular activities,
and prior entrepreneurial experience. The study suggests that extracurricular activities play a
more significant role in shaping entrepreneurial behaviour than formal education.

Keywords: entreprencurial mindset, formal entrepreneurship education, extracurricular activ-
ities, university students, Central and Eastern Europe
JEL Codes: A20, 123, L26

1. Introduction

Entrepreneurship is a dynamic and multifaceted phenomenon that plays a piv-
otal role in economic development and societal progress (Shane/Venkataraman
2000), particularly relevant within the transforming societies of Central and
Eastern Europe — CEE (Hashi/Krasniqi 2011). In recent scholarly discourse, an
entrepreneurial mindset (EM) has gained increasing attention (Kuratko et al.
2021, Larsen 2022, Daspit et al. 2023). Notably, the EM of students has assumed
great importance, given the proliferation of initiatives directed explicitly towards
cultivating entrepreneurial tendencies among the youth. Scholars have progres-
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sively directed their attention toward exploring the impact of entrepreneurship
education (EE) on the shaping of this mindset and individuals capable of identi-
fying opportunities, navigating challenges, and fostering innovation in dynamic
environments (Neck et al. 2014, Handayati et al. 2020, Colombelli et al. 2022,
Cui/Bell 2022).

Understanding the personal, situational, or contextual factors, including edu-
cation (Pfeifer et al. 2016), that contribute to the development of EM, and
entrepreneurial intentions and behaviour is essential for educational institutions
and researchers in the field of entrepreneurship.

In terms of education, entrepreneurship programs play a vital role in shaping
students' EM (Kuratko 2005, Gibb 2011). Entrepreneurship education encom-
passes diverse formal and informal learning experiences designed to generate
principal entrepreneurial skills, attitudes, and behaviours. EE aims to reshape
students' perspectives and mindsets on innovative and risk-taking activities in
business (Jones et al. 2017). Higher education institutions are one of the sources
of EE in both formal and informal forms of education. EE has become an
integral part of academic curricula worldwide, and universities and business
schools offer specialized courses, degree programs, and workshops dedicated to
nurturing entrepreneurial skills, shaping EM, and cultivating students’ behaviour
(Kuratko 2005, Rauch/Hulsink 2015, Thomassen et al. 2020).

Entrepreneurship is a relevant development area in CEE countries (Korpysa
2009). Since the quality of higher education is one of the critical factors for
economies that want to move up the value chain (Krueger/Lindahl 2001), it
is essential to pay attention to the topic of EE in these countries. The develop-
ment and unleashing of entrepreneurial skills, which may be inherent but not
adequately stimulated, is one of the pillars of entrepreneurship development
in transition countries (Tyson et al. 1994), which further emphasizes the im-
portance of research focused on the development of education in the field of
entrepreneurship.

For this research, three CEE countries were selected, which differ from each
other in terms of the degree of transition from the post-socialist period and
the level of European integration: the Republic of Slovenia, as a long-standing
member of the European Union (EU), the Republic of Croatia, as a country that
joined later, and the Republic of Serbia, as a candidate. During the end of the
20th and the beginning of the 21st century, entrepreneurs in CEE reshaped tradi-
tional industries and created new industries, combining innovative ideas with
traditional competencies (Purg et al. 2018). The observed countries were once
part of the Socialist Federal Republic of Yugoslavia. Still, they are characterized
by numerous socioeconomic and cultural differences, such as macroeconomic
indicators, labour markets, education systems, and social protection systems
(Raki¢ et al. 2019). Cultural differences between the three countries should



https://doi.org/10.5771/9783748949602
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

n4 Ivan Todorovi¢, Milan Okanovic, Slavica Cicvari¢ Kosti¢, Igor Pihir, Miha Maric

not be overlooked either (Nedeljkovi¢ et al. 2018). Although these countries
are geographically close and partly have a shared history, which at first glance
suggests that they should be at a similar stage of development when it comes
to entrepreneurship, their transition processes to a market economy differed
(Lubik-Reczek 2015). Consequently, the level of entrepreneurial development,
the entrepreneurial ecosystem, available incentives, and profiles of entrepreneurs
in these countries still differ (Palali¢ et al. 2018). Accordingly, they represent
an extremely interesting sample for horizontal analysis in various spheres. Due
to the evident differences in educational systems, culture, socio-demographic
indicators, and entrepreneurship in general, it is essential to conduct comparative
research on factors affecting students' EM.

This paper aims to investigate and compare the factors that shape the EM
of students and determine their intentions and actions in three countries of
CEE - Slovenia, Croatia, and Serbia. In addition, the paper will explore how
entrepreneurial intentions and behaviour can be influenced through higher ed-
ucation in these three cultural and socioeconomic contexts. Since the results
of EE depend on the national context (Walter/Dohse 2012, Thomassen et al.
2020, Chafloque-Cespedes et al. 2021), this study is focused on analysing the
influencing factors in these three countries.

By comprehending the nuances of how EE influences the mindsets, intentions,
and actions of students across three national contexts, this paper not only adds to
recent theoretical advancements in these domains but also provides insights for
educators and practitioners aiming to foster the expansion of entrepreneurship
activities within academic institutions.

Although the influence of educational measures on attitudes and intentions
has been researched and tested empirically, this paper represents the initial
endeavour to explore factors influencing EM among university students, their
intentions, and actions in three CEE countries.

The structure of the paper is as follows: the second section explores the lit-
erature on entrepreneurship, explicitly focusing on EM and EE, providing a
theoretical foundation for the issue. The third section outlines the methodology
employed in the study. In the fourth section, the study's findings are presented
along with an explanation of the results. The fifth section discusses the results.
Lastly, the sixth section offers concluding remarks and practical implications.

2. Theoretical Background

The theoretical framework for this study is grounded on the Theory of Reasoned
Actions — TRA by Ajzen and Fishbein (1975) and its extension, the Theory of
Planned Behaviour — TPB (Ajzen 1991). TRA posits that individuals' behaviour
is determined by their intention, which is influenced by their attitudes towards
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the behaviour and subjective norms. TPB incorporates perceived behavioural
control, proposing that individuals' intentions and behaviours are influenced by
their perceived ability to perform the behaviour. Looking through these theoreti-
cal lenses, intentions have been identified as an unbiased predictor of subsequent
action, while specific attitudes predict intentions. Numerous scholars view en-
trepreneurship as a prototypical illustration of intentionally planned behaviour
(Krueger/Carsrud 1993, Fayolle/Degeorge 2006, Ajike et al. 2015, Sabah 2016,
Pejic Bach et al. 2018). In studying the effects of EE, the authors conclude that
the influence of educational measures on attitudes toward entrepreneurship has
been recognized, but the impact of EE on intentions toward entrepreneurship
hasn't been thoroughly examined (Von Graevenitz et al. 2010).

2.1. Entrepreneurial Mindset

Mathisen and Arnulf (2014) explain that mindsets, rooted in the Wiirzburg
School of psychological research from the late 19th century, are automated
cognitive processes that aid in task performance and are shaped by experience.
These mental sets, influenced by experience, shape individuals’ automatic and
unconscious responses to stimuli, thus contributing to reaching their goals that
occur without conscious awareness.

Despite a growing interest in comprehending EM, there may not be a univer-
sally agreed-upon definition of EM, its developmental process, or its specific
outcomes. By analysing definitions presented by the various authors, Naumann
(2017) underscores that EM is closely tied to cognitive processes. Some extend
their scope to include actions and the distinctive manner entrepreneurs utilize
and connect resources to exploit opportunities. According to these definitions, it
can be asserted that the current conceptualization of EM is rooted in a cognitive
perspective. Accordingly, EM is regarded as a way of thinking that empowers
individuals to generate value by identifying and pursuing opportunities and mak-
ing decisions with limited information within complex, uncertain, and dynamic
conditions (Daspit et al. 2023).

To better understand the concept of EM and the ways for its development,
scholars agree that it comprises distinct perspectives: cognitive — how people
use mental models to think, behavioural — how they act for opportunities, as well
as emotional — what they feel in entrepreneurship (McGrath/MacMillan 2000,
Davis et al. 2015, Kuratko et al. 2021).

Various research studies have examined the correlations between this cognitive
process and the business performance of entrepreneurial ventures. Jeraj et al.
(2015) imply that entrepreneurial curiosity holds dominant importance through-
out all the stages of entreprenecurial activities and positively affects company
growth. On the other hand, innovativeness in the entrepreneurship process rep-
resents a driver for internationalization (Lekovi¢ et al. 2023). Entrepreneurial

18.01.2026, 06:08: -


https://doi.org/10.5771/9783748949602
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

e Ivan Todorovi¢, Milan Okanovic, Slavica Cicvari¢ Kosti¢, Igor Pihir, Miha Maric

orientation significantly affects performance in the context of minimum viable
product (MVP) creation, first customer acquisition, initial revenue stream, and
investment for the next phase of tech venture development (Okanovi¢ et al.
2023).

To measure EM, Mathisen and Arnulf (2014) developed a scale that quantita-
tively measures the intensity of unique mindsets associated with different stages
of entrepreneurial engagement. This scale assesses elaborating mindset, imple-
menting mindset, and compulsiveness related to business ideas and provides
a comprehensive assessment of the various aspects that contribute to a well-
rounded EM. The scale has been accepted and validated in theory and practice
(Cao/Ngo 2019, Kania 2022).

The initial phase in the journey towards entrepreneurial actions involves the
development of an elaborating mindset. Elaborating mindset, crucial during the
initial goal-setting phase, involves answering "why" questions and considering
the desirability and feasibility of entrepreneurial activities. Implementing mind-
set focuses on the practical aspects of engaging in entrepreneurial activities,
leading to closed-mindedness and transforming wishes into actionable intentions
for goal attainment. Compulsiveness refers to the automatic and involuntary
nature of particular behaviour, often associated with successful entrepreneurs,
that observers easily perceive as personality traits (Mathisen/Arnulf 2014).

2.2. Sociodemographic Characteristics as the Predictors of Entrepreneurial
Mindset

Grounding on the Entrepreneurial Potential Model, proposed by Krueger and
Brazeal (1994), that focuses on identifying individual characteristics and envi-
ronmental factors that contribute to entrepreneurial potential, studies exploring
the predictors of EM among students frequently examine diverse sociodemo-
graphic variables. Although specific results may differ between studies, some
commonly explored sociodemographic predictors can be grouped as follows:
students’ country (Chafloque-Cespedes et al. 2021), gender (Piva/Rovelli 2022,
Francesko et al. 2022), educational background (Arranz et al. 2017, Palali¢ et al.
2017, Cui/Bell 2022), family background (Francesko et al. 2022), and students’
experience (Palali¢ et al. 2017, Chafloque-Cespedes et al. 2021).

A student's country can be a predictor of EM, reflecting the influence of cultural,
economic, and institutional factors. National contexts shape attitudes towards
risk-taking, innovation, and entrepreneurial activities, thereby impacting the
development of EM among students. Cross-country studies have indicated vari-
ations in EM based on cultural values, societal norms, the level of economic
development, and the entrepreneurial ecosystem and support structures in a
country (Acs/Szerb 2009, Lifian/Fayolle 2015). Therefore, the country of origin
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serves as a significant contextual variable influencing the EM of students, and
we hypothesize that:

Hypothesis 1: The components of an entrepreneurial mindset (elaborating mind-
set, implementing mindset, and compulsiveness related to busi-
ness ideas) vary among students from CEE countries.

In terms of gender, studies suggest that gender may influence EM. Santos et
al. (2016) reported that men tend to have more favourable entrepreneurial inten-
tions and attitudes than women. Still, while some research implies that males
tend to exhibit a higher inclination towards entrepreneurship than females (Wil-
son et al. 2004), others indicate that entrepreneurial curiosity is greater among
women (Mari€ et al. 2017). Observing the student population, research consis-
tently shows that male students tend to have higher entrepreneurial intentions
than female students (Haase et al. 2012; Lo et al. 2012). However, some studies
have found no significant difference in entrepreneurial intentions between male
and female students (Majumdar/Varadarajan 2013). These conflicting findings
suggest that the gender gap in EM may vary across different contexts and
populations.

When it comes to educational background, it encompasses general educational
background (Linan/Fayolle 2015), particularly in the field of entrepreneurship
(Cui/Bell 2022), year of study, and attitude toward more entrepreneurship cours-
es (Palali¢ et al. 2017), as well as participation in extracurricular activities (Ar-
ranz et al. 2017). Family background as a predictor of students’ EM specifically
focuses on the entrepreneurial experience of parents (Francesko et al. 2022).
Students’ experience as a group of predictors includes whether they study or
study and work, whether they participate in or run a business (Chafloque-Ces-
pedes et al. 2021), and prior students’ entrepreneurial experience (Palali¢ et al.
2017). Therefore, we hypothesize that:

Hypothesis 2: The impact of various sociodemographic factors on the compo-
nents of an entrepreneurial mindset (elaborating mindset, imple-
menting mindset, and compulsiveness related to business ideas)
varies among students from CEE countries.

2.3. Entrepreneurial Mindset and Education

EE has a vital role in exploring EM among students, particularly in facilitating
the development of their beliefs, attitudes, and behaviours reflecting EM. Even
though entrepreneurial intention is predominantly shaped by personal factors,
Remeikiene, Startiene, and Dumciuviene (2013) found that EE could further
strengthen these factors. Nonetheless, Mohamad, Lim, Yusof, and Soon (2015)
confirmed the relevance of integrating EE, encompassing both formal and infor-
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mal approaches, into the curriculum to foster entrepreneurial intentions. Higgins
and Elliott (2011) enhanced the comprehension of entrepreneurial learning by
acknowledging that, in higher education, this type of learning extends beyond
classroom learning experiences. This paper focuses on examining both formal
and informal EE at the university level for the development of students ‘en-
trepreneurial intentions and, consequently, their actions, so we hypothesize that:

Hypothesis 3: There is a difference in the impact of formal higher education
and student extracurricular activities on the components of stu-
dents’ entrepreneurial mindset (elaborating mindset, implement-
ing mindset, and compulsiveness related to business ideas).

3. Methodology
3.1. Entrepreneurial Mindset Measurement

To assess students' EM, we utilized a scale developed by Mathisen and Arnulf
(2014) that measures the intensity of elaborating and implementing mindsets
and compulsiveness regarding business ideas, presented in Table 1. To reduce
the construct of EM to a smaller number of dimensions, we conducted an ex-
ploratory factor analysis on the collected data from all three countries using the
Principal Component Method. Variables with loadings above 0.5 were retained,
resulting in a Kaiser-Meyer-Olkin value of 0.960, exceeding the recommended
threshold of 0.6 (Kaiser, 1970). The Bartlett test of sphericity was statistically
significant (Sig. <.000), indicating that the correlation matrix was factorable.

The principal component method revealed three components with eigenvalues
above 1, explaining 49.7 %, 6.8 %, and 5.4 % of the total variance, respectively.
Together, these generated factors accounted for 61.9 % of the factor solution.
This implies that 61.9 % of the information is contained in 25 items distributed
across three factors.
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Table 1: Scale for measuring students' entrepreneurial mindset

Component
Rotated Component Matrix
1 2 3
| consider both the positive and negative aspects of entrepreneurial activities. 325 612 246
| contemplate whether | have enough time to initiate entrepreneurial activities. 370 671 249
I reflect on whether | have the financial means to start entrepreneurial activities. .248 751 216
I research and analyse available information for commencing entrepreneurial activities. 494 .580 240
| contemplate whether it is the right moment to start entrepreneurial activities. 457 652 226
I think about specific business ideas on which | could base entrepreneurial activities. 460 | .658 164
I reflect on whether | truly want to start entrepreneurial activities. .065 181 153

When considering starting ent. activities, | sometimes feel it is the "right thing" and sometimes that it

K .099 707 217
is wrong.

I regularly follow information and news relevant to starting entrepreneurial activities. 542 355 338

Iam entirely confident that | have or can acquire the necessary knowledge to start entrepreneurial 628 275 090

activities.

| believe that now is the right time to start entrepreneurial activities. 594 225 315
I have made the decision to start entrepreneurial activities. 744 156 374
I have a plan/strategy on how to start entrepreneurial activities. 741 184 355
When | identify an opportunity, | will seize it and start entrepreneurial activities. 709 399 .078
When thinking about my business idea, | am determined to start entrepreneurial activities. 740 322 291
I know when | will start entrepreneurial activities. .687 qn2 363
During conversations with other people, new entrepreneurial ideas come to me. 348 460 462
When contemplating new entrepreneurial ideas, thoughts come to me uncontrollably. 327 444 533
My friends and acquaintances think | am too interested in developing entrepreneurial ideas. 306 279 .695
My thoughts about entrepreneurial ideas disrupt and influence other aspects of my life. 232 18 744
While thinking about entrepreneurial ideas, it is a challenge for me to "get rid" of those thoughts. .066 .094 750
In the evening, before sleeping, | think about entrepreneurial ideas. 334 343 .641
I think about entrepreneurial ideas while engaging in other activities. 329 373 653
limmerse myself deeply when thinking about entrepreneurial ideas. 510 330 .532
I share thoughts about my entrepreneurial ideas with many other people. 313 225 .565

Nominal values, i. e., arithmetic means of all corresponding items, were calcu-
lated for all generated factors. The values of the three factors and the reliability
measure of the scales are presented in Table 2.

Table 2: Nominal values of generated factors

Number of | Cronbach's Mean N Std. Devia-
items Alpha tion
ELABORATING MINDSET 8 909 3.2365 an .95791
IMPLEMENTING MINDSET 8 903 2.8161 47 94197
COMPULSIVNESS 9 .899 2.4797 470 .90831
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3.2. Sample

The research involved 471 participants from three related faculties in Slovenia
(the Faculty of Organizational Sciences, University of Maribor), Croatia (the
Faculty of Organization and Informatics, University of Zagreb), and Serbia (the
Faculty of Organizational Sciences, University of Belgrade), where management
and informatics are studied. The sample represents around 6 % of the total popu-
lation of organizational sciences students in three selected countries. In propor-
tion to the total number of students, the sample included 201 participants from
Serbia (42.7 %), 163 participants from Croatia (34.6 %), and 107 participants
from Slovenia (22.7 %). The sample comprised 72.6 % undergraduate students
and 27.4 % master's students. The participants have an average age of 21.3
years, and 38.8 % are female.

The majority of the observed sample consists of students in the field of Manage-
ment and Business (62.4 %), compared to the other part consisting of students in
Informatics and Computer Science (37.6 %). A significant portion of the ob-
served sample has had entrepreneurship-related topics during their studies
(82.8 %), and 24.8 % have been involved in some entreprencurial ventures. Half
of the respondents (49.5 %) have parents who either had or currently run an en-
trepreneurial venture as their additional or dominant occupation. Most of the
participants have work experience through part-time, full-time, or freelance em-
ployment (58.4 %).

4. Results
4.1. Cross-country Comparative Analysis

To explore differences in EM construct among respondents from the observed
countries, mean values of the factors for each country were presented individual-
ly, and an analysis of variance (ANOVA) with LSD post-hoc test was conducted.
A difference in the Elaborating mindset was identified between students in
Serbia and Croatia, the Implementing mindset among surveyed students in Croa-
tia and Slovenia, and the Compulsiveness between students from Serbia and
Croatia, as well as between students in Croatia and Slovenia (Table 3). Thus, the
results confirm our first hypothesis.

Considering the gender of the respondents in the entire sample and applying an
independent samples T-test, a statistically significant difference in the values of
all three generated factors of EM was identified, where the level of all three
types of mindsets is higher among female respondents (see Table 4) This pattern
is consistent across all three observed countries (see Figure 1). The highest
statistically significant difference between respondents of different genders in all
observed countries was found in the Implementing mindset (Mean Difference
0.3486; Sig. < 0.000).
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Figure 1: A cross-country comparison of entrepreneurial mindset between genders

Considering individual countries, it was found that among respondents in Ser-
bia, there is a statistically significant difference between genders in both the
Implementing mindset (Mean Difference 0.4362; Sig. < 0.01) and the Compul-
siveness (Mean Difference 0.3926; Sig. < 0.01). In Slovenia, a significant mean
difference between genders is observed for the same two factors, 0.5831 for the
Implementing mindset (Sig. < 0.01) and 0.3982 for the Compulsiveness (Sig. <
0.05).

Table 4: Comparison of entrepreneurial mindset between genders

Independent Samples Test
Gender N Mean SD Std. F t df Sig. (2- Mean | Std.Er-
Error tailed) Differ- ror
ence Differ-
ence
ELABORAT- Male 287 3178 0.983 .05803
ING MIND- 2423 -1.919 467 .056 -17250 .08990
SET Female 182 3.350 0.892 .06609
IMPLE- Male 287 2.687 0.910 .05369
MENTING 0.073 | -3.979 467 .000 -34864 | .08763
MINDSET | Female | 182 | 3036 | 0948 | .07029
- Male 286 2.376 0.887 .05247
COMPUL 0.263 -3.295 466 .001 -.28034 | .08509
SIVNESS Female 182 2656 | 0913 | .06767

4.2. Interdependence Analysis

The following sections of the paper present the correlation between six ob-
served independent variables (Academic Success, Entrepreneurship Education,
Extracurricular Activities, Work During Studies, Parents as Entrepreneurs, Start-
up Experience) and three generated factors of EM. Except for academic success,
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which was measured by the average grade in studies, the other observed inde-
pendent variables were measured on qualitative scales describing the level of
the observed activities. The strength of the linear relationship was measured
using Pearson's or Spearman's correlation coefficient, considering the scale of
the variable. Linear correlations were examined in the entire sample and the
samples of respondents from three observed countries (see Table 5 and Table 6).

The results confirm the second hypothesis. The highest number of identified
significant linear relationships between the observed independent variables and
the generated factors was found for the level of previous Startup Experience
and all factors of EM. These positive and predominantly moderate strength rela-
tionships were mapped in all observed countries. In addition, there are several
connections between variables describing the level of Entrepreneurship Educa-
tion and the level of Extracurricular Activities, which also correlate with almost
all generated factors of EM. This is predominantly observed among students in
Serbia and Croatia, to a much lesser extent among students in Slovenia.

Additionally, the results of the correlation analysis indicate significant connec-
tions between the level of Parents' entrepreneurial experience and two mindset
factors, specifically for respondents in Croatia. There is also an inverse corre-
lation between Academic Success and all factors of EM among respondents
from Serbia. It can be concluded that the Implementing mindset and Elaborating
mindset correlate with the highest number of independent variables, 11 and 10
respectively, while Compulsiveness correlates with eight observed independent
variables. The correlation analysis of the observed independent variables and the
three factors of EM is presented in Table 5 and Table 6.

The results related to the variables Entrepreneurship Education and Extracurric-
ular Activities presented in Table 5 confirm our third hypothesis.

Three multiple linear regression models were generated to examine the impact
of the observed independent predictors on the generated factors of EM (see Ta-
ble 7). These multiple linear regression models explain 19.2 % (Sig. < 0.01),
28.6 % (Sig. < 0.01), and 26.4 % (Sig. < 0.01) of the variance in the dependent
variables (elaborating mindset, implementing mindset, and compulsiveness), re-
spectively.
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Table 7: Regression models of entrepreneurial mindset

. Std. Error .
Model Independent variable R R Square Adjusted of the Es- Durbin- F Sig.
R Square . Watson
timate
Model 1 ELABORATING MINDSET 438 192 78 .88501 1.931 13.418 .000
Model2 | IMPLEMENTING MINDSET 535 .286 274 .81405 1.869 22.680 .000
Model 3 COMPULSIVNESS 514 264 251 .80349 1.810 20.201 .000

The first multiple linear regression model (see Table 8) explains 19.2 % of the
variability of the Elaborating mindset (R=0.438; R2=0.192; F=13.418; Sig. <
0.01). Alongside the constant (B=1.969; Sig. < 0.01), five predictors participate
in the regression model: Entrepreneurship Education (beta=0.118, Sig. < 0.05),
Extracurricular Activities (beta=0.114, Sig. < 0.05), Work During Studies (be-
ta=0.119, Sig. < 0.05), Parents as Entrepreneurs (beta=0.135, Sig. < 0.01), and
Startup Experience (beta=0.281, Sig. < 0.01). The second model of multiple lin-
ear regression (see Table 9) explains 28,6 % of the variability of the Implement-
ing mindset (R=0.535; R2=0.286; F=22.680; Sig. < 0.01), and alongside the
constant (B=2.060; Sig. < 0.01), five predictors are involved: Academic Success
(beta=-0.102, Sig. < 0.05), Entrepreneurship Education (beta=0.114, Sig. <
0.05), Extracurricular Activities (beta=0.143, Sig. < 0.01), Parents as En-
trepreneurs (beta=0.088, Sig. < 0.05), and Startup Experience (beta=0.419, Sig.
< 0.01). Third regression model (see Table 10) explains 24,6 % variability of the
Compulsiveness (R=0.514; R2=0.246; F=20.201; Sig. < 0.01) and includes the
constant (B=1.351; Sig. < 0.01) and four predictors: Entrepreneurship Education
(beta=0.093, Sig. < 0.05), Extracurricular Activities (beta=0.117, Sig. < 0.01),
Work During Studies (beta=0.099, Sig. < 0.05), and Startup Experience (be-
ta=0.392, Sig. < 0.01).

Table 8: Predictors of elaborating mindset

Unstandardized Standardized
MODEL 1 Coefficients Coefficients t sig.
B Std. Error Beta
(Constant) 1.959 .484 4.046 .000
Academic Success -.028 .054 -.025 -.506 613
Entrepreneurship Education 110 .046 8 2.393 .017
Extracurricular Activities .096 .042 14 2.267 .024
Work During Studies NIH .049 19 2.369 .018
Parents as Entrepreneurs .108 .040 135 2.694 .007
Startup Experience 417 .086 .281 5.546 .000

Dependent Variable: ELABORATING MINDSET
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Table 9: Predictors of implementing mindset

Unstandardized Standardized
MODEL 2 Coefficients Coefficients t sig.
B Std. Error Beta
(Constant) 2.060 .445 4.625 .000
Academic Success -10 .050 -102 -2.191 .029
Entrepreneurship Education 104 .042 na 2.465 .014
Extracurricular Activities 118 .039 143 3.027 .003
Work During Studies .055 .045 .058 1.226 221
Parents as Entrepreneurs .069 .037 .088 1.883 .061
Startup Experience .695 .079 419 8.782 .000

Dependent Variable: IMPLEMENTING MINDSET

Table 10: Predictors of compulsiveness towards business ideas

Unstandardized Standardized
MODEL 3 Coefficients Coefficients t sig.
B Std. Error Beta
(Constant) 1351 440 3.068 .002
Academic Success -.051 .050 -.049 -1.030 304
Entrepreneurship Education .083 .042 .093 1.993 .047
Extracurricular Activities a4 .039 an 3.668 .000
Work During Studies .091 .044 .099 2.055 .041
Parents as Entrepreneurs .037 .036 .049 1.028 305
Startup Experience .630 .078 392 8.076 .000

Dependent Variable: COMPULSIVNESS

5. Discussion

A cross-country analysis of students' entrepreneurial mindsets revealed statisti-
cally significant differences among Slovenia, Croatia, and Serbia. Despite the
similarity in analysed institutions, the country of origin consistently emerged
as a predictor of EM. This follows previous research showing that various
economic, cultural, and social factors contribute to the identified differentiations
(Chafloque-Cespedes et al. 2021). In this particular scenario, economic variables
can be elucidated by considering one long-term member of the European Union
(EU), one recent EU associate, and one EU candidate. The EU adopted the
Europe 2020 Strategy to increase, among others, the level of entrepreneurship
and innovation to raise the region's global competitiveness (Pradhan et al.
2020). Thus, the advantages of EU membership and the impacts of its policies
manifest in distinct entrepreneurial ecosystems and mechanisms for supporting
entrepreneurship. Additionally, macroeconomic causes such as gross domestic
product (GDP), average salary, and unemployment rate play a role. When com-
bined with cultural and social variations shaped by national perspectives, these
factors offer sufficient parameters to account for country-based variances in
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students' EM. This aligns with previous research demonstrating a relationship
between culture and entrepreneurship (Lounsbury et al. 2021, Bullough et al.
2022). Despite the historical connection of these three countries through the
former state of Yugoslavia, all respondents were born and raised after its separa-
tion, experiencing different environments moulded by diverse national contexts
that have influenced their attitudes, including aspirations toward entrepreneur-
ship.

The results reveal an intriguing pattern, indicating a higher level of all three
components of EM among female respondents compared to males across all
three observed countries. Previous research shows that women are more moti-
vated by a higher need for autonomy (Sullivan/Meek 2012), which may explain
their more decisive attitude towards entrepreneurship in student days. Despite
the highest significant difference between genders being found in the Imple-
menting mindset, official statistical data in the region presents a contrasting
scenario, with most entrepreneurs being men. Notably, in Serbia, a statistically
significant difference between genders exists in both the Implementing mindset
and Compulsiveness. However, data from the Chamber of Commerce and Indus-
try of Serbia (2022/2023) indicate that the proportion of women among the
total number of entrepreneurs is approximately one-third, meaning there are still
twice as many male entrepreneurs. When examining the share of women among
company founders in Serbia, this proportion drops to one-fourth. Although these
figures have been gradually increasing in recent years, the progress is relatively
slow. A significant mean difference between genders is observed in Slovenia
for the same two factors. Despite this, the female-to-male entrepreneurship ratio
in Slovenia is among the lowest in Europe, according to reports from the Orga-
nization for Economic Cooperation and Development (2020). In the context of
socially constructed gender stereotypes in entrepreneurship, Gupta et al. (2009)
revealed that successful entrepreneurs are predominantly perceived to possess
masculine characteristics. According to Fossen (2012), female entrepreneurs
tend to be more risk-averse and fear failure more than male entrepreneurs
(Koellinger et al. 2013). This might explain the significantly higher number of
male entrepreneurs compared to female, despite the more expressed EM among
female students in our sample. In Croatia, there is no statistically significant
relation between gender and the three observed components of EM within the
sample.

Findings regarding academic success and EM suggest that formal curricula fail
to motivate students with entrepreneurial aspirations to prioritize achieving bet-
ter grades. This aligns with previous research, which found an insignificant rela-
tion between students’ grade point average and entrepreneurial skills (Onyebu
2015). While formal entrepreneurship education exhibits a significant positive
correlation with Elaborating mindset, Implementing mindset, and Compulsive-
ness, overall academic success is either not significantly correlated or negatively

18.01.2026, 06:08: -


https://doi.org/10.5771/9783748949602
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

128 Ivan Todorovi¢, Milan Okanovic, Slavica Cicvari¢ Kosti¢, Igor Pihir, Miha Maric

affects students' EM. In Serbia, this correlation is negative and significant for
all three components of EM. These results raise questions about the educational
system's effectiveness in promoting entrepreneurship, which is recognized as a
strategic goal of the Republic of Serbia (Jasko et al., 2023) and the Faculty of
Organizational Sciences in Belgrade (The Development Strategy 2023-2033).
Several explanations are possible. Students with entrepreneurial intentions may
not be inclined to pursue an academic career. It could be assumed that the cur-
ricula encourage entrepreneurship effectively, but the issue may be inadequate
evaluation methods. Nevertheless, academic success does not emerge as a factor
with a significant positive impact on all the observed components of EM.

On the other hand, education in entrepreneurship emerges as a robust predictor
of Elaborating mindset, Implementing mindset, and Compulsiveness associated
with business ideas. This holds for both curricular and extracurricular activities.
The findings of earlier research, which demonstrated the impact of entreprencur-
ship education on students' entreprencurial intentions (Remeikiene et al., 2013;
Mohamad et al., 2015), have been confirmed in observed countries. However,
in line with recent research (Debarliev et al. 2022), our study advances this
understanding by revealing that informal education is a more potent predictor
for all three EM components than formal education. This bears significant im-
plications for decision-makers in institutions where entrepreneurship is studied
since extracurricular activities bypass formal accreditation procedures, making
their introduction, management, and adaptation considerably more flexible. The
accreditation cycle in higher education in the analysed countries typically lasts
seven years. While minor adjustments are possible during this period, substantial
corrections to study programs and curricula usually require several years. Given
the rapid technological progress and changes in the startup ecosystem, this
system proves too rigid. For instance, during the last accreditation cycle, we wit-
nessed the swift evolution of blockchain technology and artificial intelligence,
which change daily. It becomes evident that university programs and courses
struggle to keep pace with these trends. This is where informal education can
be crucial, bridging the gap between evolving trends and curricula. Such activi-
ties not only guide students toward elaboration and planning but also prompt
action. Our results demonstrate the impact of entrepreneurship education on the
deliberative phase, influencing elaborating mindset and compulsiveness, as well
as on the implementation of entrepreneurial ideas. Implementing mindset, being
closer to action, is expected to develop during the planning phase, focusing on
where, when, and how to execute a plan, transforming a wish into an intention
(Mathisen/Arnulf 2014).

Remarkably, the most influential factor in students' entrepreneurial activity in
the observed countries is their previous startup experience. There is a consensus
among researchers that prior startup experience positively affects entrepreneurial
behaviour (Bignotti/Le Roux 2020) and, at first glance, it seems logical that
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individuals who have initiated their own business, either alone or in a team, ex-
hibit a more pronounced EM. Nevertheless, institutional support for embarking
on an entrepreneurial venture can serve as a significant motivator for engage-
ment in entrepreneurship. Considering that successful startup founders typically
succeed after multiple attempts and failures, it becomes evident that faculties
offering such opportunities tend to nurture the EM of their students.

Another personal characteristic recognized as a factor influencing EM in earlier
research is family background (Francesko et al., 2022). In our study, where
we conducted a separate analysis for all three components of EM, we identi-
fied parents' entrepreneurial experience as a significant predictor of students'
entrepreneurial behaviour. The results reveal that students whose parents have
managed or are currently managing a company exhibit a more pronounced Im-
plementing mindset, both at the overall sample level and at the country level, in
Croatia and Serbia. In Slovenia, such a correlation exists but lacks statistical sig-
nificance. Considering the impact of family background on students' intentions,
reflected in Elaborating mindset and Compulsiveness toward business ideas, we
can infer that these students intend to engage in entrepreneurial ventures but
not necessarily initiate new ones. The explanation may lie in their inclination
to continue a family business, guiding them toward entrepreneurial behaviour
focused on developing an existing business rather than starting a new one.

The findings present a contrasting scenario for students who work during
their studies. Although this variable predicts Elaborating mindset, Implementing
mindset, and Compulsiveness, its impact is more pronounced in the elaboration
phase and on entrepreneurial intention rather than tangible actions. The primary
reason for this observation could be their emphasis on employment rather than
business initiation. Their time constraints might hinder them from completing
the planning process and transitioning to the implementation phase, yet they
continue contemplating business ideas. This finding contributes to the ongoing
debate on the relationship between the different work experiences of students
and their entrepreneurial intentions (Miralles et al. 2017).

6. Conclusion and Implications

Building on entrepreneurship education and the entrepreneurial mindset, this
study conceptualizes how EM cultivated through higher education establishes
dimensions of an entrepreneur mindset: Elaborating mindset, Implementing
mindset, and Compulsiveness. These dimensions distinct entrepreneurial inten-
tions and actions.

To foster students' EM and facilitate the translation of entrepreneurial intentions
into behaviour, higher education institutions should not only concentrate on
developing formal programs but also on extracurricular activities, particularly
those related to entrepreneurship and startups. Initiatives such as engagement
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in student organizations, informal entrepreneurship courses, training sessions,
workshops, and round-table discussions on startup-related topics positively im-
pact cognitive processes and entrepreneurial behaviour. Additionally, students
should be encouraged and supported in launching their businesses while study-
ing, as startup experience emerges as the strongest predictor for all three types
of EM, particularly the implementing component. While formal EE remains
a crucial focus for higher education institutions due to its significant positive
correlation with Elaborating mindset, Implementing mindset, and Compulsive-
ness related to business ideas, greater attention should be directed towards
extracurricular activities, as they emerge as more influential in driving students'
entrepreneurial actions.

6.1. Limitations and directions for the future research

Like any research, this study has limitations that point toward avenues for future
exploration. The respondents were drawn from three related institutions and
major faculties of organizational sciences in the region. While there are other
faculties focusing on management or informatics, these three are the only ones
with such a mix of study programs and curricula. Although this selection en-
hances sample credibility by eliminating variables related to the study program
and teaching methods, it also suggests directions for further research. Including
more institutions and study programs would be essential to test whether educa-
tional background correlates with EM in the selected countries. Expanding the
research to include other faculties can broaden the scope to other countries in
the CEE region, moving away from organizational sciences and the only three
faculties where they are studied in this region, already covered in this analysis.
Moreover, a comparative analysis of the CEE region and other global regions
could represent another area for further research.

One pressing topic highlighted by the findings of this research is women’s
entrepreneurship. The results indicate a higher inclination of female students
toward implementing entreprencurial ideas, but practice shows a significantly
lower number of women entrepreneurs than men. Further research could identify
the barriers and obstacles, besides general risk-averseness, that hinder women in
the CEE from executing their student business ideas.

Recognizing extracurricular activities as strong predictors of students' EM and
considering their more manageable and faster integration into the educational
process compared to changes in formal programs, further research should focus
on identifying the specific types of activities that exert the most decisive influ-
ence on students' entrepreneurial intentions and subsequent actions.
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Entrepreneurship Education at University: Towards a Review
of Effective Learning Models”
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Abstract

Expanding upon existing reviews on entrepreneurship education, this article provides an
overview of effective learning models classified as either generalised, augmented, motiva-
tional, or training type. By subjecting a broader set of studies (N = 3,291) to bibliometric
analysis, followed by a systematic literature review focusing on a smaller subset (n = 90),
25 models were identified. Further investigation revealed that 11 of these models were of the
generalised type, eight were based on augmented approaches, four focused on training, and
two represented the motivational type of entrepreneurship education.

Keywords: entrepreneurship education, systematic literature review, learning models, stu-
dents
JEL Codes: 121, 123, L.26

I. Introduction

Entrepreneurship involves a dynamic progression from an innovative concept
to enterprise establishment and its evolution into a business capable of generat-
ing substantial value (Yildirnm/Askun 2012). While entrepreneurship can take
many forms, they all entail willingness to take initiative and accept risks in the
pursuit of value creation and economic prosperity (Pantea 2018; Tiberius/Wey-
land 2023). Rakiéevi¢ et al. (2022) define entrepreneurship as the capacity to
overcome resource limitations to capitalise on opportunities. As the conceptual
initiators who possess the creativity and drive to realise an idea in practice,
entrepreneurs play a crucial role in this process (Yener/Arslan/Demirtas 2018).
Given these attributes, it is not surprising that entrepreneurship is considered
crucial for fostering economic growth and generating employment. Although it
starts with an individual, it can be promoted not only by governmental and pro-
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fessional bodies, but also higher education institutions (HEIs), by cultivating an
economy with a strong entrepreneurial focus. HEIs serve as vital hubs of fresh
knowledge and consistently replenish the entrepreneurial pool with a dynamic
influx of students and researchers.

Entrepreneurship has also attracted considerable research interest, contributing
to a debate on whether it is an innate personal characteristic or a disposition
and skill set that can be learned (Yener et al. 2018). Those taking the latter
perspective advocate for the inclusion of entrepreneurship at all educational
levels while promoting lifelong learning and ensuring equitable access to all
sociodemographic groups. This approach was adopted by the European Union
(EU), leading to the establishment of the Lisbon Strategy for fostering life-
long entrepreneurship education in 2000 (Jodo Rodrigues 2006; Cotoi/Bodoas-
ca/Catana/Cotoi 2011; Cekié-Markovi¢ 2015). The goal of this initiative was to
transform the EU into the world’s most competitive and vibrant knowledge-driv-
en economy. In many EU member states, entrepreneurship content is already
integrated into the curriculum across different educational levels. For example,
in Slovenia, as a part of the “Entrepreneurship on the Agenda” project funded by
the Ministry of Education and Research, primary and secondary school students
receive the support needed to start their mini-enterprises, thus contributing to the
“Development of Entrepreneurial Culture and Creativity Among Young People”
(Lapcevi¢ 2017). Similarly, “Junior Achievement” and “K-6" programmes im-
plemented in Estonia allow elementary and high school students to learn about
entrepreneurship through play (Lapcevi¢ 2017; Hiiemde-Metsar/Raudsaar/Uibu
2021; Loogma/Peterson/Rekkor 2021). Although education has already experi-
enced a considerable shift toward a more interactive and participatory model,
focusing specifically on entrepreneurship is a remarkable shift within the educa-
tional framework. Inclusion of such subjects in secondary and tertiary education
is of particular importance, as students can utilise the knowledge gained to
start a business upon graduation (Dorji 2021; Ibrahim/Mohd Razali/Shekh/Zain/
Ismail/Ya 2021). While business schools seem the most logical places for learn-
ing about entrepreneurship, such education should be offered as a part of other
disciplines (Christensen/Arendt/Hjorth 2023), such as art, science, and engineer-
ing (Rajchamaha/Prapojanasomboon 2022). Most importantly, entrepreneurship
should be taught via a formal and structured programme, enabling students
to master the key concepts while developing the much-needed discipline and
perseverance.

The growth in entrepreneurship education at universities has also inspired a
large number of studies exploring its impact on students’ entrepreneurial inten-
tions. For example, Hanandeh et al. (2021) found that this kind of education
promotes an entrepreneurial mindset, increasing the likelihood that students will
pursue their innovative ideas through start-ups. Ncanywa and Dyantyi (2022)
similarly noted that universities might mitigate the growing graduate unemploy-
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ment by incorporating entrepreneurship education in their curricula. Loboda et
al. (2019) concur with this view, adding that this process could be aided by In-
formation and Communication Technology (ICT) tools. Still, the success of such
initiatives depends on the appropriate selection of entrepreneurship education
models (Boldureanu/lonescu/Bercu/Bedrule-Grigorutd/Boldureanu 2020), as
challenge-based learning (Colombelli/Loccisano/Panelli/Pennisi/Serraino 2022)
has been shown to boost students’ confidence in their ability to start a business.

Against this backdrop, the aim of the present study is to provide a comprehen-
sive overview of entrepreneurship education. The obtained findings are used
to categorise entrepreneurship learning models adopted at HEIs into four pre-
defined groups, while identifying those that are most effective in promoting
entrepreneurship.

Accordingly, after presenting an introduction and a theoretical background,
the research methodology is described in detail. The obtained results are dis-
cussed next, and the key conclusions are drawn, complemented by a review
of entreprencurial learning models provided in the Appendix. Finally, study
limitations are delineated, along with suggestions for future research directions
in this domain.

Il. Theoretical background

Entrepreneurship education is a dynamic and multifaceted process that aligns
with the spirit of innovation and originality. Its primary goal is equipping
students with the knowledge and skills needed to pursue a career path of
their choice with drive and enthusiasm (Gundry/Ofstein/Kickul 2014). Whether
they opt for conventional employment, initiate their entrepreneurial ventures,
or pursue advanced studies upon graduation, students should be taught within
an environment that is conducive to personal growth and achievement (Krpalek/
Krpalkova Krelova/Berkova 2018).

As Vivekananth et al. (2023) pointed out, entrepreneurship education at HEIs is
vital for empowering the entrepreneurial ecosystem and contributing to job cre-
ation and economic growth. Thus, it has to promote an entrepreneurial mindset
and propensity for innovation but also address the practicalities of organisational
management, financial planning, and other aspects involved in starting and
growing a business (Raudsaar/Kaseorg 2016). Most importantly, entrepreneur-
ship education must integrate practical elements rooted in entrepreneurial expe-
riences (Kremel/Wetter-Edman 2019). This entails creating a learning environ-
ment where students are immersed in a wide range of entrepreneurial activities,
gaining a genuine understanding of the challenges and opportunities that may
arise in real-life scenarios (De Carolis/Litzky 2019; Xiaoxing 2020). Such a
comprehensive approach bridges the gap between theory and practice, enabling
students to navigate the complexities of the entrepreneurial landscape with con-
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fidence and competence (Kremel/Wetter-Edman 2019). Although entrepreneur-
ship has traditionally been associated with small business initiation (including
visionary spinout companies) and the expansion of small enterprises (Yildirim/
Askun 2012), academic institutions are increasingly shifting toward other en-
trepreneurship types.

The wide variety of forms that entrepreneurship education may take is also
reflected in the diversity of studies on this topic. As shown in Table 1, Shabbir
et al. (2022) conducted bibliometric analysis using VOSviewer and Scopus
database, providing valuable insights into the utility of this approach in en-
hancing research in this field. Inspired by their work, bibliometric analysis
supported by Bibliometrix and the Web of Science database was adopted as a
research methodology for the present study. Similarly, drawing upon the typolo-
gy proposed by Sirelkhatim and Gangi (2015), who categorised entrepreneurship
learning into three types—Iearning about, for, and through entrepreneurship—
a type-oriented approach was utilised to provide a detailed overview of vari-
ous entrepreneurship models and their applications. As a part of their recent
qualitative study, Jardim and Sousa (2023) analysed ten influential articles on
entrepreneurship education, highlighting its importance for academic success
as well as career prospects in the digital era, thus justifying the need for the
research presented here.

Given the variety of factors that influence the success of any educational
framework, identifying the most effective entrepreneurship education model is
challenging, as this necessitates consensus on not only what entrepreneurship
education entails but also how its outcomes are measured. Thus, rather than
attempting to address this issue, the aim of this study is to provide a holistic
overview of the currently utilised entrepreneurship education models. Its novelty
lies in the unique approach for scrutinising the existing models and emphasising
their practical implications for students.
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lll. Research methodology

The research methodology adopted for this study consists of a bibliometric
metadata analysis followed by a systematic literature review.

A. Bibliometric analysis

The Web of Science database was chosen for metadata analysis due to its
recognised integrity and reliability (Birkle/Pendlebury/Schnell/Adams 2020;
Dabi¢/Marzi/Vlaci¢/Daim/Vanhaverbeke 2021). Using the phrase “models of
entrepreneurship education for students” and the “All Fields” option, compre-
hensive searches across all searchable fields with a single query were conducted
on August 18™ 2023, yielding 3,291 articles.

To facilitate the analysis of such a large corpus of papers, Bibliometrix was
adopted, as this software incorporates various essential bibliometric analysis
methods and is commonly used in quantitative scientometric and bibliometric
research (Aria/Cuccurullo 2017). Specifically, the Biblioshiny application was
utilised due to its user-friendly interface (Aria/Cuccurullo 2017). The key meta-
data pertaining to the analysed 3,291 articles is provided in Figure 1.

Documents Annual Growth Rate
3291 26.24 %

Timespan Sources
1997:2023 1527
Authors Authors of single-authored doc:
9239 361

AB
v

International Co-Authorship Co-Authors per Doc
)

=
B
D

O

Figure 1 The key characteristics of the articles included in bibliometric metadata analy-
sis

As can be seen from Figure 1, in the 1997-2023 period chosen for the analysis,
the number of publications pertaining to entrepreneurship education models in-
creased at an annual rate of 26.24 %. However, significant growth began in 2012
and peaked in 2022 with 607 papers (Figure 2), indicating that this is a rapidly
expanding research field.
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Annual Scientific Production

Articles
600

200

1999
2001
2003
200
2007
2009
2011
2013
2015
201
2019
0
0

Year

Figure 2 Annual scientific production

As shown in Figure 3, the most frequently used words in these publications are
“education” (532 occurrences), “impact” (414), and “model” (400).

Most Relevant Words

®
s o

Keywords Plus

(-]

Occurrences

Figure 3 Most frequently featured words

The collaborative country map depicted in Figure 4 illustrates the participation
of different nations in joint entrepreneurship education endeavours driven by the

scientific community.
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Country Collaboration Map

Longitude

Latitude

Figure 4 Country collaboration map

Table 2 presents an overview of publications resulting from collaborations be-
tween researchers from Central and Eastern European countries.

Table 2 Number of publications resulting from research collaborations involving Central and
Eastern European countries

Participating countries Number of publications

Estonia and Poland

Ukraine and Poland

Romania and Poland

Czech Republic and Romania

Czech Republic and Poland

Hungary and Romania

Hungary and Czech Republic
Lithuania and Latvia

N wl B B v v v o

B. Systematic literature review

The systematic literature review comprised the identification, screening, eligibil-
ity, and inclusion phases, as recommended by Xiao and Watson (2019) and
depicted in Figure 5.

Identification H Sereening i Eligibility | Inclusion

Records identified H Records after Records after H
in the Web of H Records after including only including only : Records included Records included
articles with open p L after reading titles after reading
H only (n=2,420) access to full text the last ten years. : (n=158) abstracts (n = 90)
(N=3291) i (n=1,164) (n=1,145) :

Total number of
articles included in
the literature
review (n=90)

Figure 5 Systematic literature review flow (Xiao/Watson 2019)
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During the screening phase, papers featured in conference proceedings, meeting
abstracts, book reviews, and similar documents were excluded, thus reducing the
initial pool of 3,291 articles to 2,420. Next, by eliminating articles that could not
be accessed in full, the sample was reduced further to 1,164. Finally, by restrict-
ing the focus on the papers published in the last ten years, 1,145 remained. This
set was further narrowed down to 158 by reading the titles and subsequently to
90 by evaluating the abstracts. Only 21 of these articles described one or more
entrepreneurship learning models, resulting in 25 models that were subjected to
further scrutiny.

Guided by the classification adopted by Hasan et al. (2017), Panfilova et al.
(2019), and Boldureanu et al. (2020), the following types of entrepreneurship
education were identified: generalised, motivational, augmented, and training.
According to Hasan et al. (2017), generalised entrepreneurship education aims
to provide the theoretical knowledge students can rely upon as they transition
into real-life opportunities. On the other hand, motivational entrepreneurship ed-
ucation focuses on promoting the self-determination and self-confidence needed
to create and lead an enterprise (Hasan et al. 2017). The aim of augmented
entrepreneurship education is to simulate business practices, allowing students
to develop and maintain sophisticated entrepreneurial skills (Hasan et al. 2017;
Panfilova et al. 2019; Boldureanu et al. 2020). While a similar approach is
taken by the training-based models based on real projects, they are typically im-
plemented within academic institutions, whereas augmented education may be
provided by other stakeholders with expertise in business or a specific industry
sector (Hasan et al. 2017; Panfilova et al. 2019; Boldureanu et al. 2020). Table
A (presented in the Appendix) provides an overview of the 25 models described
in the 21 reviewed articles, categorised into one of the aforementioned types of
entrepreneurship education. Where available, the number of study participants
is included, along with the study programmes into which the models are incorp-
orated and the key findings.

IV. Discussion and conclusion

As can be seen from Table A presented in the Appendix, 11 of the described models
belong to the generalised type of entrepreneurship education, while eight pertain to
the augmented, four to the training, and two to the motivational category. However,
two of the generalised models pivot towards the practical application of holistic
entrepreneurship learning. One of these models suggests replacing the traditional
undergraduate thesis with start-up programme management (Liu/Galichkina/
Kurilova/Vlasova 2021), while the other proposes online learning that connects
universities, government, and industry (Toth-Pajor/Bedd/Csapi 2023).

Analyses further revealed that the emphasis on innovation is the key focal
point of both generalised and augmented models. Whether promoted through
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studio-based projects, game theory applications, simulations, or virtual reality
experiences, innovation stands out as a consistent objective of education aimed
at fostering entrepreneurial skills. Several models are developed from a global
perspective, exemplified by initiatives like the Network of multidisciplinary
ideation and business model generation (NETMIB) incubation platform. This
international orientation prioritises collaboration among universities from differ-
ent parts of the world with the goal of addressing the common socioeconomic
challenges on a global scale (Téth-Pajor et al. 2023). Moreover, most augmented
models emphasise the benefits of integrating technology such as virtual reality,
computer-assisted instruction (CAI), and gamification into the curriculum to
enrich the learning experience and create a dynamic and engaging educational
environment for students. Oe and Tanaka (2023) also advocate for the inclusion
of business-oriented activities, such as SWOT (Strengths, Weaknesses, Oppor-
tunities, and Threats) analysis, to complement materials based on the social
learning theory.

Training models expose students to various ways of founding and organising
start-ups, helping them learn the practical aspects of establishing and running
entrepreneurial ventures. There are numerous examples of such initiatives, in-
cluding LearnFab—a company run by students who are in charge of managerial
and operational activities—which led to the creation of six start-ups (Fisch-
er/Rosilius/Schmitt/Brautigam 2021). Gruendungsgarage, another start-up accel-
erator programme, has brought 130 new jobs to the economy (Glinik 2019). Mo-
tivational models are particularly effective in enhancing student motivation as
they often include gamified entrepreneurship courses and promote engagement
of alumni entrepreneurs in start-up initiatives.

Some of the models described in the reviewed articles are geared toward specific
learning outcomes. For instance, the NETMIB incubation platform aims to
elevate participants’ self-esteem, whereas the CAI model is designed to enhance
entrepreneurial interest, skills, and knowledge among musical talents. The lev-
el of learning process interactivity also varies, whereby models such as the
hackathon and the Virtual Reality-Interactive Learning Model (VR-ILM)-based
Smart Space focus on hands-on, interactive experiences, while others often rely
on a more conventional lecture-based approach.

Evidence of the significant impact of specific entrepreneurship models on stu-
dents’ skills and intentions supports theories correlating entrepreneurship educa-
tion and entrepreneurial success. The innovative practices featured in these models
also align with the theories advocating experimental and interactive learning
methods. Their practical application in different fields of study—including busi-
ness, economics, engineering, technology, medicine, agriculture, journalism, art,
and other domains—highlights the versatility of entrepreneurship education. Many
of these models also emphasise the importance of the learning experience. For
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example, VR-ILM-based Smart Space incorporating virtual reality and computer-
supported systems was shown to increase employment in the real estate services
sector by 43 % (Pan 2022), while the CAI model increased students’ en-
trepreneurial interest, skills, and knowledge by 55.62 %, 57.32 %, and 72.12 %,
respectively (Cao 2022). Some models include policymakers among the influential
factors, as their decisions determine whether entrepreneurship education will be
offered as a part of the curriculum and at which levels. They are also responsible for
encouraging practical learning experiences like live case studies and hackathons. A
brief overview of the aforementioned implications is given in Table 3.

Table 3 Theoretical, practical, and policy implications of the study findings

Theoretical implications Practical implications Policy implications

Entrepreneurship education
types (generalised, augmented,
motivational, and training) pro- engineering, medicine, and oth-
vide a diverse theoretical frame- | ers), highlighting their versatili-
work for analysing educational ty.

outcomes.

Different models are applied
across diverse fields (business,

Policymakers are encouraged
to integrate entrepreneurship
education at all levels, focusing
on practical experiences like
case studies and hackathons.

Applied models significantly im-
pact students’ skills and inten-
tions, supporting the theoreti-

Learning is enhanced through
virtual reality and computer-
supported systems.

NETMIB incubator platform
exemplifies global collabora-
tion in entrepreneurship edu-

cally postulated correlation be-
tween education and success.

Innovative practices align with

VR-ILM-based Smart Space in-

cation and problem-solving ini-
tiatives.

theories promoting experimen-
tal and interactive learning.

creased employment by 43 %
(Pan 2022) and the CAl model
enhanced participants’ skills/
knowledge by over 55 % (Cao

2022).

V. Limitations and future directions

The limitations of this study primarily stem from the research methodology and
the restrictions imposed on the publication language when conducting database
searches. First, as only the Web of Science database—which is one of many
relevant databases available—was consulted, this narrowed the research scope.
Additionally, a single keyword combination was chosen to obtain a broad range
of articles, but other sources could have been potentially uncovered if other
combinations were explored.

It is also important to note that the chosen query encompassed “All Fields”,
which can sometimes result in less precise outcomes due to searching across all
metadata. The inclusion of open access papers published in languages familiar to
the authors further reduced the range of articles available for review.

These limitations, however, also offer opportunities for future research in this
field, as exploring a larger number of databases and using new keyword combi-
nations would facilitate a more comprehensive analysis. The obtained findings
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can also be supplemented by qualitative studies involving expert interviews or
focus group discussions with relevant stakeholders.
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Roadmap for Competency Development in Entrepreneurship
Education: An Action Research®

Milica Jovanovié, Jelena Andelkovic Labrovié, Ivana Kuzet, Jasna Petkovi¢™™

Abstract

The paper outlines a multidisciplinary approach to entrepreneurial education by providing
a framework for the development of entrepreneurial competencies in higher education. It
entails devising a roadmap for the development of soft and technical skills of an entrepreneur
using technology entrepreneurship and human resource management tools. The approach was
designed and tested through action research, in two cycles, with two generations of students
at an Eastern European university. The results imply that the framework provides insights for
curriculum enhancements and that the model successfully fosters creativity, idea validation,
and teamwork. The model can be applied beyond business education in diverse educational
domains.

Keywords: entrepreneurial education, entrepreneurial competencies, human resource man-
agement, technology entrepreneurship, lean startup, team canvas
JEL Codes: 123, L26, O15

1. Introduction

Human resource management (HRM) is becoming increasingly important for
creating a sustainable organization and offers great potential for developing
entrepreneurial mindset and competencies (Castrogiovanni/Urbano/Loras 2011).
Entrepreneurial mindset is an important concept in entrepreneurship and en-
trepreneurial education and refers to a specific way of thinking, acting, and
feeling entrepreneurial opportunities and challenges (Kuratko/Fisher/Audretsch
2021). Rauch and Hulsink (2015) highlight that an entrepreneurial mindset
goes beyond starting a business, but also encompasses a set of attitudes and
behaviours that can be cultivated and applied in various contexts. Daspit et
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al. (2021) gave a comprehensive overview of the concept of entrepreneurial
mindset and offered an integrated definition explaining that “Entrepreneurial
mindset is defined as a cognitive perspective that enables an individual to
create value by recognizing and acting on opportunities, making decisions with
limited information, and remaining adaptable and resilient in conditions that
are often uncertain and complete”.

HRM and entrepreneurial activities are close-knit. Zehir/Gurol/Karaboga/Kole
(2016) claim that entrepreneurial orientation positively affects both a company’s
financial performance and an employee’s performance within a company. Re-
cent studies emphasize the specificities of HRM practices in entrepreneurial
ventures (see e. g., Hubner/Baum 2018; Moustaghfir/Fatihi/Benouarrek 2020;
Orakwue/Iguisi 2020; Nikam/Lahoti/Ray 2023).

Entrepreneurship education has emerged as a crucial component in preparing
individuals to thrive in a global landscape characterized by rapid technological
advancements, dynamic market trends, and an innovation-led society. It can
enhance the capabilities and skills of students, leading to greater self-reliance
and enabling them to establish new businesses more effectively (Galvao/Mar-
ques/Ferreira 2020). Societal and economic benefits of entrepreneurship require
ever-evolving entrepreneurial education practices (Ratten/Usmanij 2021). En-
trepreneurship education should develop the entrepreneurial mindset of students
(Wardana/Narmaditya/Wibowo/Mahendra/Wibowo/Harwida/Rohman 2020; Ji-
atong/Murad/Bajun/Tufail/Mirza/Rafiq 2021), it requires practical approach-
es (Bell/Bell 2020; Lackéus 2020; Anwar/Abdullah 2021), insists on mul-
tidisciplinarity (Mavlutova/Lesinskis/Liogys/Hermanis 2020; Huang-Saad/Bod-
nar/Carberry 2020), enhances the capabilities of students (Lee/Kreiser/Wrede/
Kogelen 2018; Galvao et al. 2020; Shah/ Amjed/Jaboob 2020) and may enable
students to establish new businesses more effectively (Kim 2023; Dalziel/Basir
2024).

Although the importance and impact of startups on the economy and the neces-
sity of entrepreneurial education are unquestionable, there are many questions
about the effectiveness of traditional educational practices on entrepreneurial
performance. Shenkoya, Hwang and Sung (2023) research shows that tradi-
tional theoretical entrepreneurship courses have no significant effect on the
success of student startup ventures. However, other classroom approaches —
simulation games and experiential practical activities are highly correlated with
students’ entrepreneurial intentions and performance (Olokundun/Moses/lyio-
la/Ibidunni/Ogbari/Peter/Borishade 2018; Pradubthong/Petsangsri/Pimdee 2019;
Zulfiqar/Sarwar/Aziz/Ejaz Chandia/Khan 2019).

An extensive literature review and the authors’ practical experience showed
there is a lack of multidisciplinary educational approaches that foster en-
trepreneurial spirit among students. Firstly, there is a need for additional prac-
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tical educational approaches that can develop specific entrepreneurial skills.
Secondly, the complex nature of entrepreneurship requires a holistic approach,
recognizing that successful entrepreneurs are not only capable of identifying op-
portunities and managing risks but also possess a diverse set of skills spanning
creativity, critical thinking, communication, and teamwork.

Multidisciplinary educational approaches have a rising impact on learning expe-
riences (Crnkovic/Aleksic-Maslac/Jerkovic 2006; Thana/Adiatma/Ramli 2022).
These approaches integrate knowledge and tools from multiple disciplines
to address different teaching domains and improve the understanding of com-
plex problems (Selhorst-Koekkoek/Rusman 2023). For example, Banerjee et
al. (2020) integrate mechanical and industrial engineering technologies with ap-
proaches from business and IT to improve students’ problem-solving skills and
entrepreneurial intentions. Multidisciplinary approach to education has shown
its effectiveness in medical education (Bismala/Manurung/Andriany/Siregar
2022), engineering education (Jacques/Bissey/Martin 2016; [7] Banerjee/Zgalai/
Boukareva 2020), natural sciences (Nagamani/Lakshmi/Sailaja 2023). Further-
more, some authors perceive it as a holistic approach that observes various
perspectives of domain education — it combines domain education with business
management and entrepreneurship topics (Crnkovic et al. 2006; Weber/Engle-
hart 2011; Nagamani et al. 2023).

The objective of this paper is to provide a roadmap for creating a multidisci-
plinary approach to competency development in entrepreneurship education by:
1) identifying targeted entrepreneurial competencies, 2) implementing tools for
developing entrepreneurship competencies, 3) assessing students’ performance,
and 4) identifying possible room for improvement of the approach. The paper
proposes a roadmap for developing entrepreneurship competencies in higher
education with a particular emphasis on human resource skills: teamwork, lead-
ership, conflict resolution, understanding and using benefits of diversity, as
well as presentation and communication skills. This approach was designed and
tested trough action research in two cycles with two generation of students.

2. Literature review
2.1 Entrepreneurial education

Entrepreneurial skills, competencies, and orientation highly affect performance
of both established companies and startups (Moustaghfir et al. 2020; Galvao
et al. 2020). Entrepreneurial education has an important role in develop-
ing entrepreneurial mindset and skills (Boocock/Frank/Warren 2009; Aly/Au-
dretsch/Grimm 2021; Coyle, 2022). Thus, recent years have seen a growing
number of entrepreneurship modules in higher education, international confer-
ences, published articles and books (Henry/Lewis 2018) covering different top-
ics in entrepreneurial education and its diverse objectives. Hubner and Baum
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(2018) emphasize the role of human resources development in entrepreneurial
ventures and accentuate it as a competitive advantage.

According to Moberg et al. (2012) entrepreneurial education includes “content,
methods and activities supporting the creation of knowledge, competencies and
experiences that make it possible for students to initiate and participate in
entrepreneurial value creating processes” (Moberg/Stenberg/Vestergaard 2012).
Many studies have shown that the main goal in entrepreneurial education
is to develop entrepreneurial competencies among students (Jiang/Xiong/Cao
2017; Byun/Sung/Park/Choi 2018) by teaching them theoretical and practical
aspects of setting up and running a business (European Commission 2016),
but also to develop personal competencies such as initiative and creativity,
entrepreneurial consciousness and thinking (Jones/Iredale 2014). Athayde sug-
gests that successful entrepreneurs have competencies and attributes which
are derived from entrepreneurial education (Athayde 2009). The link between
entrepreneurial education and successful entrepreneurial competencies develop-
ment is presented in many studies (Lai/Lv/Jiang 2015; Kristova/Malach 2017,
Potishuk/Kratzer 2017). Studies go further by exploring how entrepreneurial ed-
ucation is linked with company performance through entrepreneurial competen-
cies (Minai/Raza/bin Hashim/Zain/Tariq 2018). Thus, entrepreneurial educators
should continue to evolve, promote, and encourage their graduates even after
graduation (Bauman/Lucy 2021).

Entrepreneurial education requires innovative approaches, switching from tradi-
tional, content-based, passive and single-oriented teaching, to entrepreneurial
teaching, which is more active, competency-based, project-centric, collabora-
tive, experiential and multidisciplinary (Kirby 2004). The responsibility for de-
veloping competencies in learners is increasingly laid onto educational institu-
tions (Child/Shaw 2020). Since the focus in entrepreneurial education is the de-
velopment of entrepreneurial competencies, Sutanto and his colleagues suggest
implementation of competency-based education and training in entrepreneurship
education (Sutanto/Kodrat/Christiani 2021). Competency-based education
(CBE) has existed since the early 1970s, but in recent years, with more focus on
competency development, this approach has gained in popularity (Burnette
2016) making it the fastest growing model in higher education. The focus is on
assessment and development of students’ competencies (Cunningham/Key/
Capron 2016), but besides that a full range of supporting learning goals must be
articulated, ordered, and located within the educational process (Curry/Docherty
2017). It is important how the teacher structures learning, what its purpose is
and how it is defined to students, the way every class is integrated in the course,
while keeping all instructions in line with learning objectives (Gervais 2016). In
CBE, the assessment mode is also important, since the students are assessed on
what they know and how they perform, rather than how much time they spend in
a classroom (Ordonez 2014). Sturgis and colleagues suggest that the advantages
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of CBE are that “competencies include explicit, measurable, transferable learn-
ing objectives, assessment is meaningful and a positive learning experience for
students, students receive support based on their individual learning needs, and
learning outcomes emphasize competencies that include application and creation
of knowledge, along with the development” (Sturgis/Patrick/Pittenger 2011).
Also, there is evidence form practice on how employers view employees who
followed CBE programs (Henrich 2016). Henrich highlights how much employ-
ers value collaboration with colleges since the quality of the curriculum and the
firsthand experience students gain helps them solve real-life problems. For a
successful implementation of entrepreneurship education and CBE, all stake-
holders — the student, teachers and community partners — must collaborate and
support each other through constructive feedback (Johnstone/Soares 2014).
Specifically, hands-on entrepreneurship courses are one of the key factors affect-
ing the profitability of student startup companies (Shenkoya/Hwang/Sung 2023).

2.2 Entrepreneurial competencies, frameworks, and models

Competencies can be defined as a set of observable and measurable ‘attributes’
required for individuals’ effective work performance, and include knowledge,
skills, abilities, values, personal traits, and motives (Boyatzis 1982; Wong 2020).
They can be expressed as behaviours that an individual needs to demonstrate, or
as minimum standards of performance, or defined level of proficiency (Chacko
2014). In that way, we can define entrepreneurial competencies as a set of
skills for problem-solving and decision-making, positive social attitudes, knowl-
edge for innovation, personal traits as creativity, leadership, and the ability
to explore and seize opportunities (Crespi/Queiruga-Dios/Queiruga-Dios 2022).
Entrepreneurial competencies are a specific group of competencies that are
necessary for successful entrepreneurship and the main strategic elements which
make companies and startups more successful (Mitchelmore/Rowley 2010).

Researchers tried to categorize entrepreneurial competencies, to better ex-
plain which skills, attitudes, and abilities they include. Silveyra grouped en-
trepreneurial competencies in four categories: entrepreneurship, management
and business, human resources, and interpersonal skills (Silveyra/Herrero/Pérez
2021). Tittel and Terzidis categorized them as domain-specific competencies
(which include management competencies, organizational and communication
skills) personal competencies, and relational competencies (Tittel/Terzidis
2020). Duening et al. (2015) list five crucial skills of entrepreneurial expertise:
1) creating value, 2) lean startup method, 3) consumer discovery and product
validation, 4) business model canvas, 5) entrepreneurial method. Lackéus (2014)
puts emphasis on cognitive entrepreneurial competencies, based on intellectual
skills, and non-cognitive entrepreneurial competencies, which include firsthand
experiences. Karcsics and Szakacs (2010) explain the importance of personality
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traits of entrepreneurs, putting focus on leadership skills, good adaptation skills
and a strong ability to shape social relations. Soft skills play a great role in
entrepreneurship, as six of 20 reasons for startup failure are people-related
(CBInsights 2021): burnout, lack of passion, poor networking skills, unsuitable
team, lack of focus, poor team management skills.

o Z
M
wn O
==}
E:
@ 2,
m 3
(M=}

Figure 1: Entrepreneurship Competence Framework (Bacigalupo et al. 2016)

Competencies can be organized through frameworks and models. Competencies
frameworks and models represent a list of competencies that are expected for
specific job positions or industry. Frameworks and models should integrate job
related characteristics, the organizational context, and personal characteristics of
an individual, with the aim to provide the best performance (Abdul Hamid/Sen-
tosa 2012). Cooper defines a competency model as a “collection of competen-
cies and standards of performance establishing qualifications for a specific job
position” (Cooper 2000). Lucia and Lepsinger (1999) suggest that a competency
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model can be used as a descriptive tool that helps a business to meet its strategic
objectives. There are already developed competency models and frameworks
for entrepreneurial competencies. Amini and colleagues in their meta-analysis
identify 42 entrepreneurial competencies (in the health care sector), and develop
a framework that has five main dimensions, including communication compe-
tencies, personal competencies, managerial competencies, social competencies
and health professional entrepreneurial competencies (Amini/Arasti/Bagheri
2018). The European Commission provides a comprehensive framework of
entrepreneurship competencies (Figure 1) with the aim to unite education, work,
and civic engagement in entrepreneurship (Bacigalupo/Kampylis/Punie/Van den
Brande 2016).

Competency frameworks and models can be developed for a variety of purposes,
including professional practices and educational processes. Numerous education
programs have defined learning outcomes based on competencies that students
should develop. The problem arises when those competencies are not defined
through comprehensive competencies frameworks and properly delivered across
all courses. Shankararaman and Ducrot (2016) suggest a mode of applying
a competency framework in education, connecting it with the content of the
course and making it more approachable to students. Competencies and models
should be aligned with job functions, so industry leaders could help educators to
define competency models, and integrate such knowledge, skills, and attitudes
into the learning experiences (Ford/Meyer 2015). Despite a high number of
frameworks and models developed for different job positions, there is a lack of
organized frameworks, variability in methodology for frameworks development,
inconsistency in reported results and lack of evaluation of frameworks (Batt/
Williams/Rich/Tavares 2021).

2.3. Competency development and the learning process

John Dewey (1938), a renowned American educational theorist, emphasized
the experiential aspects of learning. He advocated that learning takes place
through individual experiences, lifelong learning, and the way of thinking ac-
quired through education. Dewey (1938) emphasized that the human intellect
grows when challenged by problems and dilemmas. The role of education is
not to completely satisfy a student’s preferences or to impose a curriculum that
disregards a student’s individual traits. Dewey listed that learning and research
cannot be scheduled and that students need time to pursue their own questions
and investigations. Therefore, students should be challenged through questions,
discussions and suggestions and encouraged by parents, teachers, and peers.

David Kolb (1984) gave the most complete theoretical basis for experiential
learning. Kolb asserted that not every experience results in learning; for experi-
ence to transform into learning, it must be processed. The essence of Kolb’s ex-
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periential learning theory is the explanation of the process by which experience
is transformed into learning. Kolb’s model is based on the experiential learning
cycle that has four basic phases (Figure 2): 1) Concrete Experience, 2) Reflec-
tive Observation, 3) Abstract Conceptualization, and 4) Active Experimentation.
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Figure 2: The Kolb’s Experiential Learning Cycle (Adapted from Toronto MU (n.d))

Learning from experience is also a foundation of Revans’ (1982) Action Learn-
ing theory. Action Learning is a problem-solving approach that involves acting
and reflecting on the outcomes. This method aims to enhance the problem-solv-
ing process and create more straightforward solutions. It is a cycle of “doing”
and “reflecting” stages. In most forms of action learning, a coach is included
and responsible for promoting and facilitating learning, as well as encouraging
the team to be self-managing. The Action Learning process includes: 1) an
important and often complex problem; 2) a diverse problem-solving team; 3) an

am 18.01.2026, 06:08:55. i [or—



https://doi.org/10.5771/9783748949602
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

Roadmap for Competency Development in Entrepreneurship Education 165

environment that promotes curiosity, inquiry, and reflection; 4) a requirement
that talk be converted into action and, ultimately, a solution; 5) a collective
commitment to learning.

When designing the learning process, it is crucial to investigate the importance
of creativity in selecting and implementing appropriate educational and training
methods. Creative methods and techniques disrupt stereotypical thinking and
lead to surprising, original solutions. They foster freedom, novelty, openness,
creative observation, flexibility, divergent thinking, rich emotional and intellec-
tual experiences, and tolerance (Milosavljevi¢/Mijanovi¢ 2011, p. 8). Common
to creative methods and techniques in education is the emphasis on thinking
outside established patterns, developing imagination, generating new ideas, and
considering different points of view (Milosavljevi¢/Mijanovi¢ 2011, p. 27).

The competency development model proposed in this paper builds on these
concepts, emphasizing the importance of experiential and action learning. It
posits that students can develop entrepreneurial competencies through hands-on
experience in entrepreneurship education. Within the suggested model, creative
methods such as creating startup projects, help students go through concrete
experiences, reflective observation, abstract conceptualization, and active exper-
imentation, thereby enhancing their entrepreneurial skills. Additionally, students
are challenged to solve concrete problems in diverse teams and design and
present potential solutions to these problems.

2.4. Developing entrepreneurial competencies in higher education

In higher education settings, the predominant approach to fostering competency
development often involves lectures delivered by subject matter experts, facili-
tated discussions on pertinent topics, and interactive workshops featuring case
studies that present real-world business challenges (Minniti/Bygrave/Autio/Are-
nius 2017). Researchers have demonstrated that certain educational methodolo-
gies yield superior outcomes in developing entrepreneurial knowledge, compe-
tencies, and experiences. For instance, simulation methods allow students to en-
gage in activities mirroring authentic scenarios, encouraging them to experiment
without fear of failure, thereby facilitating deeper understanding and competen-
cy development (Davies 2002; Shin/Sok/Hyun/Kim 2015). Moreno-Guerrero
et al. (2020) highlight additional benefits such as skill enhancement and the
cultivation of positive attitudes such as responsibility, self-regulation, and self-
efficacy. Furthermore, studies by Walters et al. (2017) underscore the efficacy
of simulation techniques in enhancing participants’ knowledge, motivation, and
competencies. Chernikova et al. (2020) extend these findings by demonstrating
that simulation-based learning contributes to the development of complex skills
across diverse domains.
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Apart from simulations, collaborative teamwork and project-based learning
significantly contribute to entrepreneurial competency development through
knowledge sharing among team members (Smirnov 2023) and deeper learn-
ing experiences (Weber/Funke 2012; Harms 2015; Lackeus 2020). Teamwork
significantly contributes to the initial stages of business ideation and plan-
ning, since collaboration fosters idea generation, decision-making, and problem-
solving skills necessary for developing innovative business models (Knipfer/
Schreiner/Schmid/Peus 2018). The Team Canvas is a tool that supports essen-
tial aspects of teamwork, and helps teams to set a clear purpose, common
and personal goals, values, roles, activities, strengths, and weaknesses (Ivanov/
Voloshchuk 2015). It is used as a collaborative tool designed to foster trans-
parency and mutual understanding, while enhancing cohesion work towards
common goals (Benson/Dresdow Huffman 2021).

Moreover, university support centres play a crucial role in nurturing students’
entrepreneurial competencies, emphasizing characteristics such as active exper-
imentation, authenticity, social interaction, sense of ownership, and resolution
support (Man 2019). Ho et al. (2021) emphasize the pivotal role of educators
in fostering entrepreneurial abilities through their behaviours and support struc-
tures within educational institutions. Additionally, exposure to experienced en-
trepreneurs who share expertise in problem-solving and business development
planning positively impacts students’ skills and capabilities (Smirnov 2023).
These findings underscore the diverse and impactful educational approaches that
effectively cultivate entrepreneurial competencies among university students.

Adaptability is one of the main entrepreneurial competencies that should be
addressed in the entrepreneurial orientation (Mojab/Zaefarian/Azizi 2011). One
of the most used approaches in early phase startup development is the Lean
Startup methodology (Bortolini/Nogueira Cortimiglia/Danilevicz/Ghezzi 2021).
Eric Ries developed the Lean Startup methodology to present a startup develop-
ment approach that focuses on rapid iteration, minimal waste (expenses), and
validated learning process (Reis 2011). Lean Startup process is based on: 1)
creating a minimum viable product (MVP) — product that has sufficient features
to be used and tested by customers; 2) testing the product with customers —
early adopters, gathering their feedback, and 3) making data-driven decisions
to improve the product. These three steps are known as Build-Measure-Learn
loop that fosters a culture of continuous innovation. Overall, the Lean Startup
methodology provides a systematic approach for startups to launch products
efficiently, validate their business ideas, and accelerate their path to success by
focusing on customer needs and feedback. Stagars (2015) emphasizes that the
Lean Startup is the “ideal approach” in the world of university startups and
spin-offs, which helps them validate their idea quickly, and make market-driven
changes.

am 18.01.2026, 06:08:55. i [or—



https://doi.org/10.5771/9783748949602
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

Roadmap for Competency Development in Entrepreneurship Education 167

Devising a business model and a successful presentation for the investors is
of essential importance for entrepreneurs (Mojab et al. 2011). Entrepreneurial
practice offers model canvases as tools for concise presentation of the business
models. Although Osterwalder’s Business Model Canvas is one of the most
used tools for business modelling, Lean Canvas is a strategic tool that is more
suitable in early development phases. Maurya (2009) adapted Business Model
Canvas to better suit the Lean Startup methodology and provide a more agile
customer-centric approach to business development. Link (2016) emphasizes
that the Lean Canvas is a valuable tool for student startup teams that seek early
customer feedback and work in interdisciplinary teams.

3. Methodology

The roadmap presented in the paper is a two-level multidisciplinary approach
consisting of: 1) the framework for model development based on the action
research approach, and 2) the implementation of the model for entreprencurial
competency development.

Action research is the most effective, immediate, and natural way of simulta-
neously changing and adapting (improving) educational practice. It naturally
checks or analyses the methods, forms, means of teacher’s work or some
other educational issues (Kundac¢ina/Bandur 2004, p. 89). The main purpose
of pedagogical action research is the systematic research of teaching/learning
to facilitate practice, with the dual goal of 1) improving that practice, and 2)
contributing to theoretical knowledge for the benefit of the students’ learning
process (Norton 2009, p. xvi). The spiral flow of action research is evident in the
completion of research tasks, which take place through multiple cycles. Steps
that are similar are repeated in an analogous order in different phases of an
action research. It leads to fine-tuned results based on the previous activities
and research. The cyclical nature of action research enables rapid response by
participants — the previous cycle is used to decide how to proceed in later
cycles. The most crucial step in each cycle is critical reflection on previous
outcomes, leading to increased understanding and planning of next steps. The
most frequently mentioned model in action research (see Figure 3) was proposed
by Kemis and Mctaggart (1988) consisting of the following four steps: planning,
action, observation, and reflection (Kundacina/Bandur 2004, p. 132). The initial
stimulus is always a real problem or reality that is perceived as unsatisfactory
(or even as a crisis), and the first step of research is usually determining
research/action goals and planning immediate action. The action is followed
by observation (data collection), which forms the basis for critical reflection
(interpretation of observation data), i. e. validation of the action. Evaluation
provides the basis for plan corrections, new actions, and further repetition of the
cycle (Pesic¢ 1998).
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Figure 3: The action research spiral: model of the process of action research according
to Kemmis and Mctaggart (McNiff 2013)

The essence of action research is that it is an iterative and ongoing process.
The research in this paper was conducted in two cycles and every cycle was
implemented through four phases: planning, action, observation, and reflection.

With the aim to use the entrepreneurship competency model and introduce
a multidisciplinary approach to competency development in entrepreneurship
education, in the first cycle we analysed previously proposed methodologies for
the development of competency models and implementation in entrepreneurial
education process (Ford/Meyer 2015; Olshanska/Gumennykova/Bila/Orel/Pero-
va/lvannikova 2019; Batt/Williams/Rich/Tavares 2021). Based on the literature
review, we structured our approach as Roadmap for entrepreneurship competen-
cy development, presented in Figure 3. Five steps of the model were aligned
in four phases of an action research (Table 1): 1) In the Planning phase we
selected Entrepreneurship Competence Framework (Bacigalupo et al. 2016).
Based on this framework we selected which competencies will be developed
during the course and we chose appropriate tools. All tools and methods for
competency development were arranged as items in a roadmap for entrepreneur-
ship competency development. 2) Action phase considered implementation and
testing of the proposed Roadmap through the delivery of the postgraduate course
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Human resources and Technology Entrepreneurship in academic years 2022/23
and 2023/24 at the University of Belgrade, Faculty of Organizational Sciences.
Students had a task to submit a project-based assignment consisting of four
segments: Lean Startup methodology, Lean Canvas, Team Canvas, and Pitch
presentation. 3) Observation phase analysed the results of student performance.
Teachers assessed students’ performance based on how successfully they pre-
pared and presented the results of Lean Startup methodology, Lean Canvas,
Team Canvas, and Project pitch. This phase should provide insights on how suc-
cessful students were in adopting and developing targeted competencies. Based
on their performance (assignment results) teachers will get feedback on curricula
improvements. 4) Upon this analysis, in the Reflection phase, we should check
whether the next cycle of the research (next generation) requires interventions
based on the learning process. The teaching process could then be repeated
using the updated roadmap.

Based on the action research approach and specific tools for technology en-
trepreneurship and HRM practices, we created the Roadmap for entrepreneur-
ship competency development, presented in Figure 4.

1. Select 2. Align 3. Develop 4. Implement 5. Belvehy 6. Evaluate,
appropriate competences model for model for students’ update,
competency and course competence competence rforman maitain the
framework content development development performance approach

1. Technology startup proposal:

« 1.1 Problem that is addressed
« 1.2 Sustainability goal tackled

2. Lean Startup development:

*2.1 MVP development (BUILD)
«2.2 Performance indicators proposal (MEASURE)
+2.3 Constructing reports (LEARN)

3.1 Unigue value proposition
*3.2 Target market and early adopters
3.3 Brief financial analysis

*4.1 Assigning roles

4.2 Defining values

4.3 Defining purpose and goals

4.4 Establishing team rules and expectations

*4.5 Evaluating team and personal weaknesses and strengths

5. Team project pitch of the solution

Figure 4: Roadmap for entrepreneurship competency development

The roadmap is a two-level hierarchy process. The first level steps serve to
develop and regularly update the delivered method for competency development
through action research steps explained in Table 1.

18.01.2026, 06:08: -


https://doi.org/10.5771/9783748949602
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

170

Milica Jovanovi¢, Jelena Andelkovic¢ Labrovi¢, Ivana Kuzet, Jasna Petkovic

Table 1: Action research phases

Action re-

search phases Method/model steps

Action research implemen-
tation — Cycle | — genera-
tion 2022/23

Action research implementa-
tion — Cycle Il — generation
2023/24

1. Select appropriate com-

petency framework

2. Align competencies
and course content

1. Entrepreneurship Com-
petence Framework (Baci-
galupo et al. 2016)

2. Select competencies and

1.Same
2.Same

3. Roadmap with interven-

Planning . tions
3. Design methods, tools, tools for their development
and techniques forcom- 3. Create a roadmap as a 5-
petency development step method with tools for
competency development
4. Implementing de- 4. Implementing designed ~ 4.1. Implementing teaching
signed methods, tools, Roadmapin class in interventions
and techniques in class the course Human re- . .
sources and Technology En-  %-2-Implementing designed
Action Roadmap in class in the

trepreneurship in 2022/23:

43 students in 11teams course Human resources and

Technology Entrepreneurship
in 2023/24: 24 students in 6
teams

5. Evaluate students’ per-
formance

5. Presenting student per-
formance

5. Presenting student perfor-
mance

Observation

6. Evaluate, revise, update
this approach

6. Evaluating student per-
formance and suggesting
model improvement

6. Evaluating student perfor-
mance and suggesting mod-
el improvement

Reflection

Step 3 suggests the development of a model for competency development, and
it depends on the subject that is being considered for competency development.
The model presented in Figure 4 is a multidisciplinary approach that combines
HRM and technology entrepreneurship tools. The first step of the method is a
technology startup proposal, where a team of students has to target a specific
problem they are addressing. Additionally, they need to specify to what sustain-
able development goal they will contribute with the proposed solution. The sec-
ond step is to apply the Lean Startup method — propose a minimal viable product
(MVP), create performance indicators for the evaluation of the startup success,
and appropriate reports that will provide insights for further development. The
third task is to create Lean Canvas (Appendix 1) to summarise the business
model of the startup. To address teamwork and emphasise the role of people in
the startup, students have to develop Team Canvas (Appendix 2). Finally, the
last step of the approach is to present a solution to the panel of teachers followed
by a Q&A session.

Table 2 matches targeted competencies from the competency framework (Figure
1) and tools used in the applied method for competency development (Figure 3).
The proposed approach tackles 13 out of the 15 listed competencies.
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Table 2: Targeted competencies and tools for competency development

Competency Targeted How is the competency developed
Spotting opportunities Yes 1.1 Technology startup proposal: problem that is addressed
Creativity Yes 2.1 Lean Startup: MVP development
Vision No

2.3 Lean Startup: Constructing reports
Valuing ideas Yes 3.1 Lean Canvas: Unique value proposition

3.2 Lean Canvas: Target market and early adopters

Ethical & Sustainable Thinking Yes 1.2 Technology startup proposal: Sustainability goal tack-

led
Taking the initiative Yes 1. Technology startup proposal

2.2 Lean Startup: Performance indicators proposal
Planning & management Yes 2.3 Lean Startup: Constructing reports

3.2 Lean Canvas: Target market and early adopters

Coping with ambiguity, uncer- 4.5 Team Canvas: Evaluating team weaknesses and

tainty & risk ves strengths
Working with others Yes 4. Team Canvas development
Learning through experience Yes All steps

) ) o 2.2 Lean Startup: Performance indicators proposal
Financial & economic literacy Yes o . )

3.3 Lean Canvas: Brief financial analysis

Mobilising others Yes 4. Team Canvas development
Mobilising resources No
Motivation & perseverance Yes 4.3 Team Canvas: Defining purpose and goals

4.1 Team Canvas: Assigning roles

Self-awareness & self-efficacy Yes 4.5 Team Canvas: Evaluating team and personal weak-
nesses and strengths

The Entrepreneurship Competence Framework describes in detail the level of
each competency (knowledge, skills, and abilities) that can be achieved (see
Bacigalupo et al. 2016, p.18). The authors defined three levels of proficiency
through learning outcomes: Foundation, Intermediate, and Advanced and their
descriptors are provided in Table 3. For example, for competency Spotting
opportunities descriptors are (Bacigalupo et al. 2016, p.18):

— Foundation level: Learners can find opportunities to generate value for
others,

— Intermediate level: Learners can recognize opportunities to address needs
that have not been met, and

— Advanced level: Learners can seize and shape opportunities to respond to
challenges and create value for others.

This model is based on the principles of Bloom’s taxonomy, and we will use it
further to assess the level of developed competency on a 10-point scale, where
scores 1-3 describe the Foundation level, 4-7 describe the Intermediate level,
and scores 8—10 signify the Advanced level of developed competencies.
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The model was implemented twice:

1) February 2023 for master level postgraduate students in the course Human
resources and Technology Entrepreneurship for 43 students grouped into 11
teams.

2) December 2023 for master level postgraduate students in the course Human
resources and Technology Entrepreneurship for 24 students grouped into 6
teams.

4. Evaluation of students’ performance

Table 2 shows the results of the evaluated teams and gives the overview of the
scores they achieved for the observed tool. This evaluation provided teachers
with the feedback about the developed skills and served as a base for possible
interventions for curricula improvement (for example, the Lean Startup method-
ology required more attention and interventions as students scored the lowest
out of the maximum points). Additionally, after the project pitch and the Q&A
session, teachers got further insights into students’ understanding of concepts,
entrepreneurial intentions, and ability to work in startup teams.

Table 3: Results of the students’ performance 2022/23

Team Lean Startup Lean Canvas Team Canvas Project Pitch TOTAL
Points [0-4] [0-8] [0-10] [0-8] [0-30]
Team 1 4 8 9 6 27
Team 2 3 7 10 8 28
Team 3 4 7 9 8 28
Team 4 4 8 7 8 27
Team 5 2 9 10 8 29
Team 6 4 8 10 8 30
Team7 4 8 10 8 30
Team 8 3 7 7 6 23
Team 9 1 6 6 6 19
Team 10 4 8 9 8 29
Team 1 1 6 8 7 22
Average 3.09 7.45 8.64 736 26.55
Percentage 7727% 9318 % 86.36 % 92.05 % 88.48 %

The lowest score in Lean Startup methodology and additional question in the
Q&A session indicated that students failed to capture the specificities of MVP
development, as well as performance indicators. Students also failed to under-
stand some core HRM terms: defining purpose, goals, and values in the Team
Canvas tool.

The results implied that teachers needed to put more effort into explaining
these concepts, provide more practical examples, and offer student additional
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office hours. Understanding of these concepts also varied depending on the
students’ previous educational background. For example, students who graduat-
ed in engineering had better understanding of lean startup than students who
graduated in social sciences. Through the sessions, students reported improved
entrepreneurial intentions. They also stated they considered starting their own
business. Evaluation insights contributed to improved curricula development for
the next generation: 1) there were more examples and conversation about Lean
Startup methodology, especially MVP development; 2) teachers gave in-depth
explanations of teamwork characteristics, focusing on the importance of com-
mon goals, values, and purpose.

Table 4 shows the performance of the second cohort of postgraduate students,
which provided additional insights for the improvement and evaluation of de-
veloped competencies among students.

Table 4: Results of the students’ performance 2023/24

Team Lean Startup Lean Canvas Team Canvas Project Pitch TOTAL
Points [0-4] [0-8] [0-10] [0-8] [0-30]
Team 1 3 7 6 6 22
Team 2 2 5 8 6 21
Team 3 4 8 9 7 28
Team 4 4 8 10 8 30
Team 5 3 8 9 8 28
Team 6 4 7 7 8 26
Average 333 77 8.17 7 25.83
Percentage 8333 % 89.58 % 81.67 % 89.58 % 86.11%

Revised curricula in the second cycle resulted in better performance in under-
standing Lean Startup methodology. However, Team Canvas still needs addi-
tional intervention.

5. Discussion

The proposed roadmap has been shown to be a helpful tool for designing
the model for developing entrepreneurial competencies among students. The
model implementation has shown that it is possible to detect weak links and
make interventions in the teaching process. Table 5 evaluates the success of
the model in developing targeted competencies based on teachers’ evaluation
of students’ performance. The evaluation scores are on a 10-point scale. The
category below the score describes the level of competency according to the
implemented competency model, and the last column elaborates the given score.
The evaluation was performed after the second cohort, upon the implemented
intervention during the second cycle of the action research. The columns “Score
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[1-10]” and the “Comment” reflect teachers’ estimation on the level of compe-
tency development based on students’ overall performance.

Table 5: Evaluation of the developed competencies

Competency

Score
[1-10]

Comment

Spotting opportunities

4

Intermedi-
ate

Students were not given problems to be solved, so they
had to identify the needs from their environment and re-
spond with their solutions. However, they are not able to
address scalable opportunities and most teams proposed
IT solutions for SME’s or local problems.

Creativity

10

Advanced

Students presented creative solutions with many different
aspects and improvements of existing business ideas.

Valuing ideas

9

Advanced

The task required to define unique value proposition of
the solution, and teams were very successful in clarifying
the value of their proposal.

Ethical & Sustainable Think-
ing

9

Advanced

Many teams tackled environmental problems and circular
economy, and proposed solutions oriented on SDGs.

Taking the initiative

5

Intermedi-
ate

In order to respond to teachers’ requirements, students
had to take initiative and propose startups. Nevertheless,
there is doubt whether they would preserve in their initia-
tive if it was not graded.

Planning & management

8

Advanced

The Lean Startup methodology shows great success in
planning the initial phases of startup development and
further management combined with Lean Canvas. Stu-
dents gained a variety of management skills in developing
a brief business model with Lean Canvas.

Coping with ambiguity, uncer-
tainty & risk

2

Foundation

Though teams were very successful in identifying possi-
ble weaknesses of the team, they would need real en-
trepreneurial experience to develop these competencies.

Working with others

10

Advanced

Students successfully organized in teams, recognized their
weaknesses, strengths, discussed ideas, made consensus,
and resolved conflicts.

Learning through experience

6

Intermedi-
ate

Students passed through the initial phase of startup
ideation, but they did not have the opportunity to ex-
perience real entrepreneurial dilemmas outside the class-
room.

Financial & economic literacy

4

Intermedi-
ate

The topics of the course are not focused on financial
management, so students did not obtain deep knowledge
about these fields, although the approach did have a brief
financial analysis.

Mobilising others

10

Advanced

Students had to find their team members and assign the
roles in Team Canvas tool. They were very successful in
identifying their strengths and weaknesses.

Motivation & perseverance

5

Intermedi-
ate

The approach highlights the continuous improvement
with Lean Startup methodology. However, entrepreneurial
perseverance could be fully developed with a longer im-
plementation and a real startup journey.

Self-awareness & self-efficacy

8

Advanced

Team Canvas tool emphasizes the importance of recog-
nizing each team member’s weaknesses and strengths
providing a great instrument for self-awareness develop-
ment. Q&A session with teachers’ feedback has been very
successful in developing students’ self-esteem.
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The research shown the effectiveness of the proposed approach, but it would be
crucial to test other competency development models to observe the true impact
of the methodology and evaluate if other models could be more effective for
developing entrepreneurial competencies of students. This will be implemented
in future research with control groups that will undergo other competency de-
velopment models. Another limitation of the approach is a limited access to
real-world experience that is constrained by the fixed length of the module
delivery at the master’s level (four weeks in one semester). However, the Fac-
ulty offers a mentorship program that supports the development of students’
ideas and further entrepreneurial skill development. During the teaching process,
we inform students about the program and motivate them to join the process.
The approach presented in this paper gives students a good starting point for
their startup development as some student teams have successfully joined and
completed the program. The proposed roadmap is conducted as a one country
study, but international networks (for example, Danube Cup, Entrepreneurial
Mindset Network, etc.) could be a good opportunity to re-validate the proposed
multidimensional pedagogical strategy for entrepreneurship competency devel-
opment in other countries.

The proposed model has been developed for entrepreneurial competencies in the
field of technology entrepreneurship and human resources management, but the
roadmap is applicable to any entreprencurially oriented courses and disciplines.
Future research will focus on applications in other areas such as biotechnology
education. We will assess if the model is applicable and effective in other, non-
business-oriented education, and make appropriate adjustments and conclusions.

6. Conclusion

This paper presented an effective, multidimensional pedagogical strategy for
entrepreneurship competency development, in response to emerging trends in
the entrepreneurial landscape. It provides a framework for the identification of
an effective teaching method depending on the specific learning context. The
approach presented in the paper combined several methods and tools from HRM
and technology entrepreneurship practice to develop entrepreneurial competen-
cies among students. The results of the roadmap implementation have shown
that the action research steps are very useful in the creation of a novel approach
for developing entrepreneurial competencies. On the other hand, the model
for the subject has shown that it has potential to be more effective for some
competencies such as: Coping with ambiguity, uncertainty & risk, Financial
& economic literacy, and Spotting opportunities. The competencies could be
developed by having a real-world experience explained in the Discussion sec-
tion. Students need genuine entrepreneurial experience to cope with ambiguity,
risk, and spot opportunities. Motivation and perseverance are also competencies
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that could be developed with a real startup journey, as a highly challenging
road. One-year master studies and short semesters are not the most suitable
for gaining an authentic entrepreneurial experience. However, connecting the
subject with non-formal and supportive university programmes besides regular
curricula are an additional opportunity for students to start their entrepreneurial
ventures.

The presented approach is very effective for developing an entrepreneurial
mindset of students, fostering innovation and creativity that meets the real needs
of the society. A more efficient practice leading to the establishment of a startup
company would take a longer implementation period, supporting programmes,
financial resources, and guided mentorship of student teams.

The approach proposed in this paper is based on the Serbian conditions and
has additional value for national contexts that have limited entrepreneurial orien-
tation due to national cultural characteristics that highly affect entrepreneurial
activity within a country (see Jovanovi¢/Jevti¢/Petkovi¢ 2018). This is especially
important for Eastern and Central European countries that have gone through
economic transitions and switched from a predominantly socialist to a capitalis-
tic society. The presented framework is based on the extensive experience of
the authors with students that have limited awareness of their entreprencurial
opportunities and interest to pursue an entrepreneurial career path. It could serve
as valuable material for educators in post-socialist countries that strive to induce
entrepreneurial mindset of students, as it offers several tools for entrepreneurial
education that could be implemented in various educational fields.

Further implementation of the roadmap should provide improvements and bet-
ter insights that will nurture future entrepreneurs and cultivate intrapreneurial
qualities, fostering a culture of innovation within organizations. We recognize
great value of this approach in other educational domains, especially natural and
life sciences to foster entrepreneurial spirit of future biotechnologists, agricultur-
alists, physicists, that could cultivate the development of student startups in this
field. Future research will show the efficiency of the approach in these areas and
identify new tools and techniques to improve the Roadmap.
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Appendix 1. Lean Canvas. Source: Mauryia (2009)

Solution
Outline possible solution for

Problem
List your customers

Unique Value Pr
single, clear, and compelling

Unfair Ad G
Something that can’t be easily | List your target customers

telling how business is doing
today

solved today

top 3 problems each problem message that turns an unaware | copied or bought and users
visitor into an interested
prospect
Existing Alternatives Key Metrics High level concept Channels Early Adopters
List how these problems are List key numbers List your X for Y analogy List your path List the characteristics of your

(e.g. YouTube = Flickr for
videos)

to customers ideal customers.

Cost structure
List your fixed and variable costs.

Revenue Structure
List your sources of revenue

Appendix 2. Team Canvas. Source: Ivanov/Voloshchuk (2015)

The Team Canvas

Most important things to talk about in the team to make sure your work as a
group is productive, happy and stress-free

Version 1.0 | English | theteamcanvas.com

TEAM NAME DATE

GOALS

What we want to achieve as a
group? What are our key goals that
are feasible, measurable and
time-bounded?

PEOPLE & ROLES

What are our names and the roles
we have in the team?

PERSONAL GOALS

What are our individual
personal goals?

Are there personal agendas
that we want to open up?

RULES & ACTION POINTS

What are the rules we want to
introduce after doing this session?
How do we communicate and keep
everyone up to date? How do we
make decisions? How do we execute
and evaluate what we do?

VALUES

What do we stand for? What are guiding
principles? What are our common values
that we want to be at the core of our team?

PURPOSE

NEEDS &
EXPECTATIONS

What each one of us needs to be
successful? What are our
personal needs towards the
team to be at our best?

Why are we doing
what we are doing in
the first place?

STRENGTHS & ASSETS

What are the skills we have in the team that will help us achieve our goals? What
are interpersonallsoft skills that we have? What are we good at, individually and
as ateam?

WEAKNESSES & DEVELOPMENT AREAS

What are the weaknesses we have, individually and as a team? What our
teammates should know about us? What are some obstacles we see ahead us
that we are likely to face?

The Team Canvas by TheTeamCanvas.com
Alexey Ivanov
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Designing for Success: A Framework for Integrating Design
Thinking into University Entrepreneurship Course”

Blaz Zupan, Anja Svetina Nabergoj™

Abstract

This study examines how integrating design thinking into university courses can enhance
entrepreneurial education. Interviews with educators and students from four pioneering
European and U.S. institutions identify nine critical components for successful projects,
grouped into environmental factors—mentoring, tools and spaces, external recognition—and
process factors—interdisciplinarity, fieldwork, experimentation, and user-centred research.
Project continuity is emphasised as a critical indicator of course effectiveness. These find-
ings contribute to a framework that empowers educators to develop design thinking-based
entrepreneurship projects and fosters impactful student learning experiences.

Keywords: entrepreneurship education, design thinking, constructivist pedagogy
JEL Codes: M13, 032, 123

1. Introduction

Entrepreneurship education at universities has seen significant growth over the
past few decades. Initially, only a handful of institutions offered courses related
to entrepreneurship in the 1970s, but by 2005, this figure had surged to over
1,600. Action-based learning, which emphasises learning by doing, has become
one of the most popular course delivery methods. Universities offer less class-
room-focused activities and more hands-on experiences in group settings (Ras-
mussen/Serheim 2006), aligning more closely with the dynamic nature of en-
trepreneurship.

Action-based entrepreneurship education, characterised by hands-on experiences
and group collaboration, aligns with the problem-solving approach inherent in
design thinking methodology. Therefore, it is unsurprising that design thinking
has been increasingly introduced as a teaching methodology in entrepreneurship
courses (Daniel 2016). Its integration aligns seamlessly with the overarching
emphasis on experiential learning and the development of innovative mindsets
(Linton/Klinton 2019). By embracing design thinking principles, educators
can effectively bridge theory and practice, equipping students with the skills
and mindset necessary to navigate the complexities of entrepreneurship in a
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dynamic business landscape. Research increasingly highlights the parallels be-
tween design and entrepreneurship (Sarasvathy 2004). Penaluna and Penaluna
(2009) point to characteristics such as experiential learning, non-linearity, unpre-
dictability, ambiguity, the development of mindsets, and response to constraints
to illustrate analogous experiences of designers and entrepreneurs. Stanford Uni-
versity has defined design thinking as "a catalyst for innovation and bringing
new things into the world” (Plattner/Meinel/Leifer 2011), and Brown (2008:1)
has called it “a methodology that imbues the full spectrum of innovation activi-
ties with a human-centred design ethos.”

The rapid advancement of technology, particularly artificial intelligence (A.l.),
has transformed various sectors, including education (Chiu/Xia/Zhou/Chai/
Cheng 2023) and entrepreneurship (Shepherd/Majchrzak 2022). Integrating de-
sign thinking into entrepreneurship education is seen as a method to foster
creativity and innovation and equip students with essential IT-related skills. As
students engage in design thinking, they inherently develop prototyping and
user research skills, both fundamental in the tech industry. Students can gain
hands-on experience with data analysis, machine learning, and automation by
incorporating A.L. tools and techniques in design thinking projects, enhancing
their technical proficiency and entrepreneurial capabilities.

Integrating A.l. into design thinking projects can also foster more innovative
and effective solutions. For instance, A.Il. can assist in gathering and analysing
user data, identifying patterns, and predicting trends, enabling more informed
decision-making and solution development. This integration prepares students
for the technological demands of the modern entrepreneurial landscape and
fosters a mindset that embraces technology as a facilitator of innovation.

Various studies support the role of design thinking in equipping students with
IT-related skills. For example, Lynch, Kamovich, Longva, and Steinert (2021)
highlight how combining technology and entrepreneurial education through de-
sign thinking enhances students' learning experiences and innovation capabili-
ties. Similarly, Linton and Klinton (2019) argue that a design thinking approach
in university entrepreneurship education fosters a deeper understanding of tech-
nology's role in solving complex problems.

Despite the increasing popularity of design thinking in entrepreneurship educa-
tion, there remains a gap in understanding the specific mechanisms through
which design thinking can be effectively applied within entrepreneurship cours-
es. To address this gap, we conducted a comprehensive study involving in-depth
interviews with educators and students from four prestigious European and U.S.
institutions. These institutions were selected for their extensive experience and
innovative initiatives incorporating design thinking into their entrepreneurship
curricula.
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Our study intentionally included Slovenia to represent Central and Eastern
European (CEE) countries. Entrepreneurial education across Eastern Europe,
including Slovenia, has rapidly evolved, drawing inspiration from successful
approaches in Western Europe and the United States. The post-socialist transi-
tion in these countries introduced new economic systems, fostering the need
for entrepreneurial skills as they shifted from state-controlled economies to mar-
ket-driven ones. As a result, entrepreneurial education developed with a unique
focus on addressing the challenges of economic transformation. Recent trends
in Eastern European countries, including Slovenia, underscore the importance
of integrating entrepreneurship into university curricula, focusing on fostering
transversal skills such as digital literacy, initiative, and cultural awareness. In
Slovenia specifically, there is a concerted effort to cultivate an entrepreneurial
mindset among university students, emphasising practical skills for innovation
and venture creation (Zupan/Svetina Nabergoj/Drnovsek 2014).

In our study, we sought to gain insights into design thinking-based projects
in the context of entrepreneurship courses and identify the key components
contributing to their success. Our analysis revealed several common elements
shared among all projects, categorized into nine critical components. These span
environmental components, such as mentoring, tools and spaces, and external
recognition, which create a supportive ecosystem, and process components, such
as interdisciplinarity, fieldwork, experimentation, and user-centred research,
which directly impact the practical execution of the project. The presence of
these components is essential for creating a conducive environment for student-
led entrepreneurial endeavours.

2. Design Thinking as a Teaching Method within Constructivist
Learning Theory

Constructivist Learning Theory (CLT) suggests that learning is an active pro-
cess. Learners build their understanding and knowledge through experience and
reflection. Grounded in the theories of Vygotsky and Piaget (Piaget 1954; Vygot-
sky 1978), CLT emphasises that knowledge acquisition is profoundly personal
and interactive with the environment. This approach is aligned with methodolo-
gies that engage learners in real-world projects, enhancing essential higher-order
thinking skills such as analysis, synthesis, and evaluation in entrepreneurship
education.

Problem-Based Learning (PBL) and Action-Based Learning (ABL) are promi-
nent educational strategies embodying the constructivist approach. PBL involves
students in solving real-world problems and achieving specific learning out-
comes that mirror professional situations they might face as entrepreneurs (Bar-
rows 1986). ABL extends this by having students engage in and reflect on real-
life activities, thus deepening their understanding of the subject matter through
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active participation (Kolb 2014). Both methodologies are designed to prepare
students for the complexities of real-world entrepreneurial roles, enhancing their
readiness and adaptability to the dynamic business environment.

Design thinking is another emerging educational methodology that complements
the principles of both PBL and ABL in the context of entrepreneurship edu-
cation. It incorporates a creative, iterative process of problem identification
and solution development, emphasising human-centred design and innovation—
traits essential for successful entrepreneurship (Brown 2008). Design thinking
was adopted by entrepreneurship faculty because it was seen as one of the most
promising new teaching methodologies in entrepreneurship education (Neck/
Greene 2011) as well as linked to successful learning outcomes when used
in teacher training settings (Sahin/Sar1/Sen 2024). Its combination of creative
and analytical processes makes it particularly effective in fostering both innova-
tive thinking and problem-solving skills. It provides a structure for educators
to creatively address complex, multifaceted educational problems, promoting
intellectual risk-taking and open-ended problem-solving (Henriksen/Richardson/
Mehta 2017).

The process of design thinking unfolds through several stages:

— Understanding: This initial phase involves observation and empathy, tech-
niques that are essential for gathering deep insights about users' needs and
experiences (Plattner et al. 2011).

— Defining Problems: This phase starts with surprising observations and quotes
and engaging in inference and interpretation. Using tools such as Venn di-
agrams, scenarios, or storyboards, students formulate precise problem state-
ments, clarifying the challenges that need solutions (Liedtka 2018).
Generating Ideas: Ideation stages involve individual and team brainstorming
and other divergent creative processes to create many potential solutions.
They foster a broad exploration of possibilities and then proceed through
the selection process to narrow down the solutions entering the next phase
(Kelley/Kelley 2013).

— Prototyping: Developing tangible representations of ideas allows students to
visualise solutions and explore their practicality through simple methods like
sketching or more complex techniques such as 3D modelling (Seidel/Fixson
2013). The goal of prototyping is to explore multiple realities and bring
solutions to life as if they existed to test them with users in the next phase.

— Testing: Based on feedback from users and other stakeholders, prototypes are
critically evaluated for desirability. The solutions are then refined, making
necessary adjustments to better meet user needs (Brown 2008), and tested for
viability and feasibility before proceeding into the next development cycle.

This iterative nature of design thinking aligns with CLT by emphasising ongoing
learning through experience and reflection, thus enhancing students' critical
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thinking and problem-solving abilities. Moreover, design thinking encourages
collaboration and interdisciplinary thinking, reflecting the social constructivist
view that knowledge is co-constructed through interaction with others (John-
son/Johnson 1999).

Additionally, studies have shown that design thinking might influence en-
trepreneurial intentions in some contexts (Woraphiphat/Roopsuwankun 2023)
and design thinking has also been shown to boost both entrepreneurship and
intrapreneurship, as highlighted in a comprehensive literature review by Rosch,
Tiberius, and Kraus (2023). Their review demonstrates that implementing de-
sign thinking enhances creativity, improves problem-solving capabilities, and
increases entrepreneurial activity. Moreover, design thinking has been success-
fully applied to business model innovation, further underscoring its versatility
and impact in driving innovation (You 2022).

While design thinking is increasingly being integrated into entrepreneurship
education across various educational settings, it is essential to recognise the
distinct context of university-level education. Unlike primary school settings,
which often focus on foundational skills and creativity development, university-
level entrepreneurship education operates within a more complex ecosystem.
At the university level, students typically have more advanced cognitive abili-
ties and are preparing for professional careers or entrepreneurial endeavours.
Investigating how design thinking enhances entrepreneurship education at the
university level is essential for gaining insights specific to the unique needs and
goals of higher education institutions and their stakeholders. This understanding
will also facilitate the continued advancement of design thinking as an effective
pedagogical approach in entrepreneurship education.

3. Methodology

The research aimed to identify the components contributing to the success
of a design thinking-based entrepreneurship project within university-level en-
trepreneurship courses. For our study, we conducted research across four higher
education institutions spanning three countries. We selected educators who had
recently mentored at least one entrepreneurship course that utilized design think-
ing and could recall at least one successful project. Similarly, we identified
students who had participated in an entrepreneurship course based on design
thinking methodology and had completed a course project.

Table 1 below presents the relevant project details. This study focuses on the
dynamics of design thinking-based entrepreneurship projects, examining the
specific features and processes that define these initiatives. Our primary objec-
tive is identifying core components contributing to their success. By doing so,
we ensure that our framework is both theoretically sound and practically appli-
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cable, providing educators with actionable insights for effectively structuring
and supporting entrepreneurship projects within a university setting.

Our sampling approach combined purposive sampling techniques, incorporating
critical case sampling and snowball sampling, which are typically employed in
preliminary investigations of novel topics and prevalent in exploratory qualita-
tive studies (Noy 2008). We adjusted the interview count based on the incremen-
tal contribution of new codes to our research. Acknowledging that purposive
sampling allows for flexibility in determining sample sizes, the selected sam-
ple size is deemed sufficient for this study, as affirmed by Onwuegbuzie and
Leech (2007) and as evident from additional codes gathered from the last three
interviews. The research institutions where we conducted interviews were The
University of Wales Trinity Saint David with six participants; The University of
Ljubljana with four participants; Stanford University with one participant; and
Cornell University with one participant. Interviews were selected as the data
acquisition method to capture insights from individuals deemed knowledgeable
and experienced in the researched topic, enabling the collection of rich and
in-depth data about critical aspects of the research project. Table 2 provides
details about the interviewees.

Table 1. Project details

Project | Country | Course Class | Project | Teaching | Project area (industry)
duration | size team team size
(weeks) size
1 Slovenia | 14 50 3 o) Wireless ordering device for restau-
rants
2 U.K. 6 12 6 4 Hi-tech plush toys
3 U.K. 12 100 3 2 Artwork from recycled materials
4 Slovenia | 14 50 5 2 Video production
5 U.K. 10 26 1 2 Furniture for children with disabilities
6 UK. 12 25 5 3 il\:].%r(raz;tigrllp))ant asked not to disclose
7 U.K. 14 30 2 2 Software
8 UK. 12 35 1 1 Setting up a retail store
9 USA 3 1 1 3 Education
10 USA 12 25 5 1 Helping refugees — a social enterprise
n Slovenia | 6 40 3 2 Event planning
12 Slovenia | 12 30 2 1 Mobile application

In-depth interviews, a commonly employed data collection method in qualitative
research, were utilised for this study (Bogle 2008). These in-depth interviews fa-
cilitate a deep understanding of the subject matter from the participant's perspec-
tive through storytelling (Seidman 2013). The interviewing process aimed to
minimise interviewer and situational influence to ensure credibility and accuracy
in describing, concluding, explaining, and interpreting findings. Utilising nVivo
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software, relevant data segments were coded, facilitating data organisation and
retrieval. The iterative data analysis process involved constant reorganisation,
exploration, and integration of the data, with the researchers identifying patterns
and making connections. This iterative process continued until sufficient com-
ponents in the framework were established, achieving researcher consensus.
Throughout, emerging components were informed by frequent literature consul-
tations.

Table 2. Participant description

Inter- Gender | Position Background Location Interview Interview
view n. Type length
1 Male Student/ Business Slovenia In-person 65 min
mentor
2 Male Student/ Design UK. In-person 34 min
Mentor
3 Male Senior faculty Design UK. In-person 41 min
4 Female | Student Business Slovenia In-person 61 min
5 Male Senior faculty Design UK. In-person 37 min
6 Male Junior faculty Industrial Design | U.K. In-person 38 min
7 Male Senior faculty Arts UK. In-person 56 min
8 Female | Student/Indus- | Arts UK. In-person 44 min
try mentor
9 Male Junior faculty Education USA Online 39 min
10 Female | Junior faculty Anthropology USA Online 45 min
1 Male Student Business Slovenia In-person 61 min
12 Male Senior faculty Business Slovenia In-person 55 min

Inductive codes were assigned during the coding process, guided by insights
from the transcribed text, resulting in two rounds of coding. Initially, we
conducted an "as you go" coding approach while reviewing the interviews.
Subsequently, all interviews underwent deductive coding based on the initial
codes. During the secondary coding, three additional insights emerged, prompt-
ing a final analysis of the interviews and the coding of these insights. In the
first coding round, 35 codes were identified and colour-coded based on shared
characteristics. For example, phases and characteristics of the design thinking
process were assigned one colour, while connections with the community and
project outreach were assigned another. A total of 46 codes were assigned,
with 12 excluded from the analysis due to limited sources. The remaining 34
codes were then logically integrated into nine components of the framework.
Table 3 below is an example of one of these components, where six codes were
combined to form a higher-level concept named the "Mentoring" component of
the framework.
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Table 3. Examples of codes which constitute the “Mentoring” component

Codes (inductive) Number of sources Number of references
External mentors at classes 5 6

External mentors —advisers 9 24

Guests 3 3

Professional collaborators 5 1l

Role of mentors 12 48

Role of mentors after the course 4 6

The study adopts an integrated approach to analysing insights from both stu-
dents and teachers to provide a holistic understanding of the factors contributing
to the success of design thinking-based entrepreneurship projects. This approach
allows us to capture the dynamic interchange between the educators' mentorship
roles and the students' experiential learning. Combining these perspectives offers
a more nuanced and comprehensive picture of the factors that drive project
success. This integration ensures consistency and coherence throughout the
analysis, maintaining the narrative flow while highlighting the interconnected
associations between the various components of the educational environment.
This technique not only preserves the integrity of the data but also enhances the
depth of the findings, offering a more complete understanding of how design
thinking impacts entrepreneurial education.

4. Results

The courses examined in this study were based on the design thinking teach-
ing methodology with student-led projects following the five steps presented
above. In all of them, the learning process unfolded dynamically and iteratively.
Initially, professors introduced a problem field for exploration, or students pre-
sented problem fields of their interest, initiating the research process to deepen
the understanding of the selected challenges. Through various methods, such
as interviews and desktop research, students discerned which problems were
worth addressing and for whom. Subsequently, armed with insights from their
research, students refined existing ideas or generated novel solutions to tackle
these identified challenges. The latter half of the analysed courses was dedicated
to prototyping and testing these solutions, enabling students to gather construc-
tive feedback from users. This feedback loop informed iterative improvements
to their solutions, ensuring they were refined before final implementation.
This structured approach fosters creativity and innovation and equips students
with the practical skills needed to navigate the complexities of real-world en-
trepreneurial endeavours.

Each of the twelve projects uniquely combined design thinking and en-
trepreneurship education elements. However, we have identified several shared
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commonalities among all projects, detailed in Table 4 and referred to as project
components throughout this paper.

Table 4. Project components

Components Number of specific examples (references)
1. Meaningfulness of the project 70
Process components

2. Experimentation 59
3. User-centred research 57
4. Fieldwork 15
5. Interdisciplinarity 17
Environmental components

6. Mentoring 89
7. Tools and spaces 20
8. External recognition 49
9 Continuity 30

These interconnected components form the broad context in which learning
takes place. However, these components manifested differently in each of the
courses; for example, the tools and spaces used during the project work varied
significantly based on the characteristics of each project. Some projects necessi-
tated only basic prototyping materials like Post-it notes and a computer, while
others demanded advanced machinery such as CNC machines. In subsequent
chapters, we delve deeper into these components and aim to elucidate their roles
with supporting literature.

4.1 Meaningfulness

Pursuing meaningful learning experiences is a cornerstone of student engage-
ment and achievement (Assor/Kaplan/Roth 2022). In our study, we define
"meaningfulness" as the extent to which students perceive their entrepreneurship
projects as significant, relevant, and personally valuable. This concept encom-
passes several dimensions:

— Personal Relevance: Aligning the project with students' interests, values, and
goals enhances their engagement and investment in the project.

— Impact and Purpose: The belief that the project will have a real-world effect,
addressing genuine problems and contributing to meaningful change, thereby
motivating students.

— Emotional Connection: The emotional investment students feel towards the
project, including the satisfaction from tangible results and positive stake-
holder feedback.

— Autonomy and Ownership: Students' sense of ownership and control over
their projects fosters greater commitment and engagement.
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The term "meaningfulness" was derived through in-depth interviews with stu-
dents and educators, where participants frequently highlighted the importance
of these dimensions in their descriptions of successful projects. The recurring
themes of personal relevance, impact, emotional connection, and autonomy were
identified as key factors contributing to the perceived meaningfulness of the
projects.

As our investigation delves into diverse student projects, ranging from business
endeavours to community initiatives, a central theme emerges -the profound
sense of purpose guiding them. Beyond the confines of academic obligation or
instructor directives, these students navigate their educational journey propelled
by a deeper connection to their projects. In one of the projects, students were de-
signing solutions for immigrants from Congo, and it resulted in a very personal
and emotional experience with their users, as one of the participants observed
concerning the interaction between students and their “customers”:

“... it was an emotional moment when they witnessed Congolese women hugging them [the
students].” (Project number 10)

This connection transcends mere academic pursuits, resonating with the prin-
ciples of humanistic education theory, which emphasises the importance of
personal relevance and intrinsic motivation in learning (Nehari/Bender 1978).
In our exploration, we uncover a departure from the traditional educational
paradigm, where educators dictate project choices, as students actively seek out
and champion causes that hold personal significance. Through their autonomy
and agency, students forge meaningful connections with their projects, fostering
academic growth and emotional and empathetic bonds with the communities
they serve. As exemplified by one educator's encouragement for students to
identify and tackle real-world problems, our findings underscore the transforma-
tive potential of meaningful learning experiences in shaping the educational
landscape. He stated:

“We encourage the students to just go out and identify problems.” (5)

In certain instances, the lecturer provided the initial theme for the project chal-
lenge, although students were consistently encouraged to devise their solutions.
One educator elucidated their approach to supporting students' ideas:

"It was just [an] idea, we said to them "take a risk", and we kind of told them what they could do
originally with the tweeting, but then they started coming up with ideas.” (2)

By empowering students to navigate their educational journey with purpose
and autonomy, we not only align with the principles of humanistic education
theory but also help change the educational paradigm. Through their active
involvement in projects that hold personal significance, students make deeper
connections with their learning, surpassing conventional academic restrictions to
create meaningful impacts within their local or wider communities. It becomes
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evident that supporting meaningful learning experiences is not only an educa-
tional aspiration but an important catalyst for empowering students to become
active agents of change.

4.2 Process Factors
4.2.1 Experimentation Enhances Learning

Creative experimentation, which included iterative prototyping and testing, was
used in all the projects, and all participants indicated that this was a vital part
of the design process. Building and testing models through experimentation
or prototyping have already received attention as an instructional approach to
developing creativity. Schrage (1999) argues that creating models is essential to
innovation and that creative improvisation, or ‘serious play’, is at the core of
creative thinking. Experimentation through prototyping has been recognised as
an effective creativity-based product development tool that encourages learning
from failures (Thomke 1998).

With the use of simple yet concrete physical models, people quickly and in a
much richer way communicate, give meaning, and create stories around what
were previously intangible thoughts (Hadida 2013), as one student explained:

“Actually, the cardboard box, which you have in your hand, gives you the information and
motivation to do something more advanced. The possibility of creativity increases.” (1)

Learning through failed tests is a planned way of lowering the risk of projects:
experiencing setbacks early in the design process is relatively inexpensive, and
designers become better at risk-taking (McGrath 2011). In entrepreneurial ven-
tures, entrepreneurs, from failing, learn about themselves, their ventures, and the
environment (Cope 2011). As one educator noted:

“They can actually do it, and if it fails, it does not really matter, so they are learning on the job.”

)
Experimentation was necessary for other reasons as well. One reason was to
motivate students to continue with their projects: "Each prototype that we did
was for me the motivation to continue.” (1) They often put in extra hours
and developed the projects in their free time. Another reason is the use of
prototyping tools. As several participants described, students became proficient
in several contextually important skills: for instance, the use of prototyping soft-
ware, machinery, photography, videography, and drawing. They also embraced
risk-taking as a way of learning.

4.2.2 User-centred Research Builds Emotional Connections with the Users

As designing solutions to meaningful problems includes satisfying the individu-
al needs of potential users, the design practice must be user- or human-centred.

18.01.2026, 06:08: -


https://doi.org/10.5771/9783748949602
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

196 Blaz Zupan, Anja Svetina Nabergoj

To understand users, students used empathy, which “is the art of stepping
imaginatively into the shoes of another person, understanding their feelings
and perspectives, and using that understanding to guide your actions” (Krznaric
2014). This meant finding and engaging with users to understand them better, as
one student noted:

“We talked to all of my friends who own bars or know someone who owns a bar.” (1)
Moreover, one senior professor said:

“There was a lot of observational studies, questionnaires, and just kind of fundamental sort of
research.” (5)

Researchers have correlated empathy with cooperation, sharing, academic
achievement, emotional intelligence, and educational outcomes (Salovey/Gre-
wal 2005; Feshbach/Feshbach 2011). Empathy training through user-centred
research, therefore, serves two goals. It enhances the quality of solutions and
increases students' potential for academic achievement, emotional intelligence,
and cooperation-based results.

4.2.3 Fieldwork Drives Authentic Learning

Fieldwork increases student engagement (Walsh/Larsen/Parry 2014), adds to
students' personal and social development, and allows students to be socialised
into their professions and careers (Nolinske 1995). Fieldwork is a common
element of all projects, as one educator explained:

“We take a bus to their city, and we spend a day in their lives, in their homes, seeing their
neighbourhood.” (10)

Students need to be moved into the field-based exploration mode because they
can experience first-hand the role of the entrepreneur in an authentic context. By
acting in a business context, students might also enhance their entrepreneurial
intentions (Teixeira/Forte 2009). Fieldwork mainly was centred around user
observation and testing the prototypes, using observation to collect data, as one
student explained:

"We worked a lot outside of the university; the prototype was assembled from cardboard at home,
the second prototype, a video, we filmed with a colleague in a restaurant.” (1)

Experimental fieldwork improves the quality of findings and the generalisability
of results obtained by experimenting on a random population (List, 2011). As a
result, the developed solution to a researched problem tested via fieldwork in an
authentic environment might be commercially more successful.

4.2.4 Interdisciplinarity Boosts Creativity

Being an entrepreneur transcends several disciplines, and an educational en-
vironment connecting several disciplines is needed to successfully foster en-
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trepreneurial competencies among students (Ochs/Watkins/Boothe 2001). One
educator described the multidisciplinary composition of his class:

“I have engineers, computer scientists, and business students.” (10)

All projects employed an interdisciplinary team, directly through team members
or indirectly through ad-hoc activities. According to the model of learning
communities, enrolling students from different backgrounds to work on common
assignments strengthens the social and intellectual connections between students
(Zhao/Kuh 2004). Educators commented on the collaborative nature of work:

“There is a lot of peer-to-peer learning in a studio environment.” (6) and “They even had the
other teams use the product they created.” (9)

Interdisciplinarity played a significant role, as predicted by design thinking
literature (Anderson 2012) and emphasised by research on the role of cultural
and gender diversity in team success (Rock/Grant 2016).

4.3 Environmental Factors
4.3.1 Mentoring Enhances Entrepreneurial Learning

Mentors are essential in an entrepreneur's professional development as they
influence their decision-making and identity development (Yitshaki 2024). The
student respondents recognised this, and as one student explained:

“Without mentors, the project would not have even started in the first place. He gave us financial
support and motivated us.” (4)

Mentors fluctuated in their level of involvement throughout the projects, some-
times highly engaged and at other times less active but still supportive. One
mentor explained his role:

“Students are being proactive, and we react to what they need and adapt and change.” (6)

Mentors can be one-time guests, ongoing guides, or professionals brought in
by the lecturer or the group. One group included mentors who acted as facil-
itators and were proficient in the process, though often outside the project's
specific challenges. These mentors can be educators, lecturers, faculty members
employed by the university, or guest mentors with a general knowledge of the
process, such as entrepreneurs. One educator explained how the project was
passed over to his colleagues at the university:

“So, my role here is to help start the project, which is then passed on to other people the
university employs to help with more specific steps. I would set up meetings and bring relevant
people who can help the most." (3)

On the other hand, some mentors had project-specific knowledge and helped
one or more groups, depending on the projects these groups were tackling.
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Often, these mentors would come from partner companies or the school's alumni
network, as one educator explained:

“We have a set of companies who come in and advise students, mainly through past student
networks.” (7)

Mentoring contributes to the projects' success and the development of the
protégé's careers by increasing their knowledge, prospects of high-paying pos-
itions, and job satisfaction.

4.3.2 Tools and Spaces Spark Innovation

Studies show that more playful approaches and environments in the class-
room support the development of cognitive, social, emotional, creative and
physical skills (Parker/Thomsen/Berry 2022). Furthermore, technologically en-
hanced learning environments significantly and positively affect student learning
(Brooks 2011). In some cases, schools did not have sufficiently adaptable tools
and spaces, so they had to blend different environments:

“We started the workshops in the computer science room, so we would always do the group
sessions in the computer science room, but then the art stuff took place in the art department.”
2
Numerous local communities have recognized the effectiveness of providing
access to prototyping tools and spaces, often establishing 'maker spaces' or
'hacking spaces' in academic institutions and libraries. One educator described
the space students can use:

“We have wood, metal, plastics, fibreglass, and plaster moulding facilities, glass processing
facilities; we got access to 3D printing facilities as well and kind of general model making,
Styrofoam, automotive styling bay.” (5)
Bringing together people from different backgrounds and diverse ways of think-
ing is highly encouraged to unlock creativity. To develop a novel synthesis,
groups should consist of members with different specialities, which should be
as loosely connected as possible. Also, an environment that provides feedback
challenges novel solutions.

4.3.3 External Recognition Drives Motivation

One aspect of external recognition is creating an impact, where students' prod-
ucts are used in contexts outside their classroom, usually tied to the community's
or industry's needs. This is an element of authentic learning environments,
which, in the long term, also motivates students to pursue a particular activity
later in their careers (Strobel/Wang/Weber/Dyehouse 2013). Looking for exter-
nal recognition in an entrepreneurship class supports increasing entrepreneurial
intentions and students' probability of becoming entrepreneurs. One student
noted the reach of an event he developed as part of the course:
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“The main confirmation was 130 visitors. This means that someone is willing to invest their time
to come.” (11)

Analysed projects exhibited high levels of faculty involvement; students would
get a chance to present their work and receive comments from numerous faculty
members, including those with no direct connection to the course. As one
educator explained:

“They get a critique from a panel of staff; and it is not just product designers, there are normally
at least two product designers, two automotive designers, and other staff would contribute as
well.” (5)

Several projects, especially those in which students were cooperating with an
outside company, exhibited intensive cooperation efforts between the students
and their industry partners, as one educator explained:

"At one point, we [students and the teaching team] went to Germany, where they presented their
concepts to the whole industry team." (6)

Additionally, students had a chance to show their work at various local and
national events and to the media, as these examples show:

“We have a public exhibition, which is held at the Waterfront museum. We also take that work up
to New Designers in London.” (5)

“We get really good coverage by the local media, local press. Sometimes even in the national
press.” (8)

External recognition manifested itself in various ways and was a persistent
element of all analysed projects. It could be through media exposure, interest
from industry peers, interest from users of their developed solution, attending
public exhibitions, and the like.

4.4 Continuity Builds Real-World Impact

All projects described by participants continued beyond the class duration, indi-
vidually or within a group, sometimes in the original class group or with a new
team. One student recounted:

“After the course was finished, we decided to continue with the project.” (4)

As they lost access to the university tools, spaces, and mentors, some students
connected with companies to develop their projects further. One educator ex-
plained how his student cooperated with a company after the course was over
and lost access to the product development tools and spaces she needed:

"...looking at how she can, in collaboration with that company, develop the product for commer-
cial launch.” (5)

Continuity and meaningfulness are inherently linked, as projects imbued with
meaning are more likely to persist beyond the class. In contrast, continuity in
out-of-school settings enhances authenticity and deepens learning experiences.
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Moreover, the ultimate validation for students in real-world settings lies in
attracting paying customers to their projects. Many of the analysed projects
acquired paying customers, which added additional motivation to continue the
project after completing the course.

5. Discussion of results

Our research identified vital elements for the success of design thinking-based
entrepreneurship projects. From these insights, we developed a framework of
nine components that significantly enhance entrepreneurship education. Our
framework suggests that successful projects share a specific trait, notably conti-
nuity. This ongoing nature is influenced by the project's inherent meaningfulness
and a combination of nine components, categorized into environmental compo-
nents and process components. The environmental components include mentor-
ing, tools and spaces, and external recognition, while the process components in-
clude interdisciplinarity, fieldwork, experimentation, and user-centred research.
As illustrated in Figure 1, these components together provide a comprehensive
framework to support the success of an entrepreneurial project.

Figure 1. Framework for Design thinking-based entrepreneurship education
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Environmental components, such as mentoring, access to resources, and exter-
nal recognition, create a supportive ecosystem that boosts project quality and
impact. Mentoring, for instance, offers not just guidance but crucial support in
navigating the complexities of entrepreneurial endeavours, underscoring the vi-
tal role of mentors in entrepreneurship. Process components like interdisciplinar-
ity, experimentation, and user-centred research impact the practical aspects of
project execution. Interdisciplinarity encourages a creative and comprehensive
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approach by incorporating diverse viewpoints, which is crucial for innovative
solutions.

Meaningfulness is considered an input force or predictor variable. It is a funda-
mental component that drives students' engagement and motivation throughout
the project. The design thinking methodology inherently fosters meaningfulness
by emphasising empathy, real-world problem-solving, and user-centred research.
These elements help students connect personally and purposefully with their
projects, enhancing their commitment and the overall quality of their work.
We, therefore, hypothesise that the design thinking process is instrumental in
generating this sense of meaningfulness, making it a critical input variable in our
model.

One significant finding from our study is that continuity could be an important
indicator of a course’s effectiveness. Projects beyond the classroom suggest
greater engagement and commitment, which are keys to authentic entrepreneuri-
al success. This observation supports educational theories which argue that
meaningful learning extends outside academic settings into practical applica-
tions, thereby improving academic achievements and real-world outcomes.

We propose that specific process and environmental components—particularly
experimentation, mentoring, user-centred research, external recognition, and
project continuity—enhance a project's meaningfulness throughout its duration.
Project continuity indicates a project's success and reflects the continuing influ-
ence of the educational experience on students. It shows that students are moti-
vated and equipped with the necessary skills to continue their entrepreneurial
projects. Thus, project continuity is a direct outcome of the effective integration
of design thinking in entrepreneurship education.

By delineating meaningfulness as an input force driven by the design thinking
methodology and project continuity as a key output factor, we provide a clearer
understanding of their roles within our proposed framework. This distinction
underscores the dynamic nature of our model, highlighting how design thinking
not only initiates engagement and meaningfulness but also leads to sustained
entrepreneurial efforts.

The confidence built through active, iterative learning processes typical of de-
sign thinking may lead to higher entrepreneurial intentions, demonstrating the
method's potential to shape future entrepreneurs.

6. Implications

The proposed framework illustrates the connections among the project's nine
components, suggesting that a project's continuity depends on both its process
components—interdisciplinarity, fieldwork, experimentation, and user-centred
research—and its environmental components—mentoring, tools and spaces, and
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external recognition—as well as its inherent meaningfulness. Therefore, it is
argued that this framework describes and, when implemented in project-based
university-level entrepreneurship education, can significantly enhance the de-
sign of an effective design thinking-based learning experience. It methodically
presents how effective project work can be structured, acknowledging that these
findings are limited to the context of the empirical analysis conducted.

The primary practical implication is that integrating design thinking into course
content and curriculum enhances entrepreneurship education. Our findings sug-
gest that learning is enhanced under this model, and projects tend to continue
beyond the formal course duration. This persistence may increase the likeli-
hood that students will develop marketable products, making this framework
a valuable addition to entrepreneurship courses aimed at producing actionable
entrepreneurs.

Moreover, design thinking influences entrepreneurial intentions, which are cru-
cial in the entrepreneurial process. Entreprencurial intentions shape the initial
conceptualisation of a business and influence its growth and success. Under-
standing the drivers that transform these intentions into actions can guide
the creation of better support systems and educational offerings for aspiring
entrepreneurs. Thus, improving design thinking pedagogy could better prepare
students with the skills needed to launch successful ventures.

The findings of this study have significant implications for entrepreneurship
educational policy, particularly in advocating for a greater emphasis on non-
classroom-based learning. The demonstrated success of design thinking-based
projects in fostering practical entreprencurial skills suggests that traditional,
classroom-focused methodologies may be less effective in preparing students
for real-world entrepreneurial challenges. By highlighting the importance of pro-
cess components such as fieldwork, user-centred research, and interdisciplinary
collaboration, our study provides a compelling argument for entrepreneurship
educational policies to shift towards more hands-on, project-based learning
environments. This approach aligns with the dynamic nature of entrepreneur-
ship and enhances student engagement and retention by making learning more
meaningful and relevant. Therefore, policymakers should consider integrating
and expanding non-class-based learning opportunities within entrepreneurship
curricula to better equip students with the skills and mindsets necessary for
successful venture creation and innovation in today's rapidly evolving business
landscape.

7. Limitations and Future Research

The research is subject to biases and limitations inherent in the data collection
instruments, analysis processes, and qualitative methodology. The absence of
extensive prior research does not provide a standard template for framing the
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research questions, methodologies, or analytical processes. Additionally, the
sample included only university students and professors from four institutions
whose unique jargon, working protocols, and specificities in utilising design
thinking as a teaching methodology may affect data analysis and interpretation.
This study does not aim to evaluate the quality of the analysed projects or cours-
es or to assess their impacts on students. Nonetheless, researchers and readers
must understand that multiple interpretations may arise in relativist inquiry.

The entrepreneurial culture in the USA, U.K., and Slovenia, which are part of
this study, inherently influences the findings and their applicability. According
to Hofstede's cultural dimensions, these countries exhibit specific traits. Slove-
nia is a highly individualistic society with much greater uncertainty avoidance
than the U.K. or the USA, which can impact entrepreneurial behaviours and
educational outcomes. Furthermore, Global Entrepreneurship Monitor (GEM)
data highlights regional differences in entrepreneurial activities and education
frameworks. As we present our concluding model, it is important to consider its
transferability and recognise that it may not be universally applicable. The mod-
el's effectiveness could vary significantly in contexts where cultural dimensions
and entrepreneurial ecosystems differ. Therefore, while our findings contribute
valuable insights into integrating design thinking in entrepreneurship education,
they should be adapted cautiously to fit diverse cultural and educational land-
scapes.

Acknowledging that the framework is a proposal and may be influenced by
other unidentified variables is important. However, the constructivist learning
approach and the relevant literature tentatively support the usefulness of the
components outlined in our study. Still, further research is necessary to confirm
their critical role in delivering quality entrepreneurial education. This research
should extend to diverse cultural, organisational, and geographical contexts to
assess the framework's generalizability and adaptability. Such studies will deter-
mine the robustness and broader applicability of the framework, ensuring it can
be implemented beyond the initial study environment.

Developing standardised measures for the framework's components would great-
ly benefit course designers and educators. These metrics would enable detailed
assessment and comparison of the components' contributions to the framework,
facilitate empirical studies, and enhance the framework's practical utility.

Further testing of the propositions through qualitative and quantitative research
is necessary to reaffirm the framework's validity. Future phases might include
structural equation modelling to understand better which components effective-
ly indicate project continuity. Moreover, incorporating the process and envi-
ronmental components presented in our framework, such as teamwork, exter-
nal recognition, experimentation, mentoring, and user-centred research, into
entrepreneurship courses could enhance the meaningfulness of the educational
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experience. Evaluating the relative importance of these components, among
others, could provide valuable insights into enhancing course meaningfulness.
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