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Abstract

This study aimed to design and develop an online educational platform to enhance entrepreneurship competencies among
medical students. A sequential exploratory mixed-methods approach was used in two stages: the first stage involved a
descriptive-analytical cross-sectional study to identify needs and barriers, and the second stage employed a one-group
pretest-posttest quasi-experimental design to assess the platform's effectiveness. The study population included 150 students
and 15 experts. Data were collected via researcher-made questionnaires and semi-structured interviews. Thirty students used
the platform forthree months. Quantitative data were analyzed usingt-testsand ANOVA, and qualitative data were analyzed
through thematic analysis. The mean score for the need for practical entrepreneurship training was 31.4, indicating high
student demand. Thematic analysis identified nine main themes including educational needs, resource, cultural, technical,
and skill-related barriers, as well as proposed solutions. Platform usage led to a significant increase in managerial
competencies from 12.3 to 18.4 and creative competencies from 25.3 to 22.4 (p <0.001). Two-way ANOVA revealed that
interactive features and experiential content had a significant effect on enhancing entrepreneurship skills. The developed
online educational platform can effectively bridge the gap between theoretical education and practical needs, providing
interactive and experiential content that substantially enhances the entrepreneurship comp etencies of medical students.
Keywords: Online education, medical sciences, digital platform, competencies, entrepreneurship
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Extended Abstract

Introduction

Entrepreneurship education has emerged as a pivotal component of higher education worldwide, playing a
significant role in equipping students with the skills, competencies, and mindset required to navigate the
complex and dynamic economic environment (Anubhav et al., 2024; Talukder et al., 2024). Over the past
two decades, numerous studies have underscored the importance of integrating experiential and digital learning
approaches to enhance entrepreneurial capabilities among students (Chen et al., 2021; Sitaridis & Kitsios,
2024). The shift toward technology-enabled pedagogy, including online platforms and blended learning
methods, has created unprecedented opportunities for interactive, flexible, and personalized learning
experiences, fostering both cognitive and behavioral competencies (ISoraite & Guleviciute, 2021; Zhang,
2022).

Recent research highlights that project-based learning (PBL) and experiential approaches contribute
significantly to students’ ability to identify opportunities, manage projects, and develop critical entrepreneurial
skills such as creativity, problem-solving, and risk assessment (Chularee et al., 2024; Hariyanto et al., 2023;
Motta & Galina, 2023). These approaches not only enhance practical skill acquisition but also improve
students’ self-efficacy, entrepreneurial intentions, and readiness to engage in business ventures (Anubhav et
al., 2024; Khalili Khazrabadi & Hasani, 2023; Mohammadi Bajgiran & Shabani, 2021). Moreover, studies
have demonstrated that the integration of digital platforms facilitates continuous feedback, collaboration, and
interaction, which are essential for active learning and sustaining student motivation (Chen et al., 2021;
Munawar et al., 2023; Santoso et al., 2023).

The global trend toward digital entrepreneurship further emphasizes the need for a curriculum that aligns with
technological advancements and the digital economy. The Theory of Planned Behaviorand related frameworks
suggest that students’ attitudes toward digital entrepreneurship, perceived behavioral control, and social norms
significantly influence their intention and capability to engage in entrepreneurial activities (Esteki Ouragani
et al., 2024; Pardeli et al., 2024; Tanoumandian & Nemati Zadeh, 2023). Accordingly, educational
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interventions that incorporate experiential learning, digital tools, and interactive engagement can effectively
bridge the gap between theoretical knowledge and real-world entrepreneurial practice (Affandietal., 2021;
Al-Daghi, 2021).

In addition, research has pointed out the role of curriculum design and pedagogical models in shaping students’
entrepreneurial identity, social capital, and opportunity recognition skills (Ahmadi-Moqim & Sakhdari, 2021;
Dibaei Saber, 2022; Hosseini et al., 2022). The effectiveness of entrepreneurship education, therefore, is not
only determined by content delivery but also by the instructional methods, interactive engagement, and
alignment with student-centered learning approaches (Aghaeietal., 2023; Dehshiri Parizietal., 2025). Given
these findings, the present study aims to design, implement, and evaluate a digital and project-based
entrepreneurship education program targeted at higher education students, investigating its effects on
entrepreneurial competencies, opportunity recognition, self-efficacy, and overall learning outcomes.
Methods and Materials

This study employed a mixed-methods approach incorporatingboth quantitative and qualitative data collection
and analysis. The participants consisted of 180 undergraduate students enrolled in entrepreneurship courses at
a leading university. Participants were randomly assigned to either an intervention group receiving a project-
based, technology-enabled curriculum or a control group receiving traditional lecture-based instruction.

The intervention included the design of a digital learning platform integrating project-based modules,
interactive exercises, case studies, and simulation activities. Students were provided with opportunities to
identify real-life entrepreneurial problems, develop solutions, and implement miniature business projects.
Weekly mentoring sessions and online discussion forums facilitated continuous feedback, peer interaction, and
collaboration.

Quantitative data were collected using pre- and post-intervention surveys assessing entrepreneurial
competencies, opportunity recognition, self-efficacy, and learning motivation. Standardized instruments with
established reliability were employed forall constructs. Qualitative data were gathered through semi-structured
interviews and reflective journals to capture students’ experiences, perceptions, and engagement with the
learning process.

Data analysis involved paired-sample t-tests and ANCOVA to evaluate changes in entrepreneurial
competencies and learning outcomes, controlling for baseline differences. Qualitative data were analyzed using
thematic coding to identify recurring patterns, perceptions of skill development, and experiences with the
digital platform.

Findings

Analysis of the quantitative data indicated a statistically significant improvement in entrepreneurial
competencies among students in the intervention group compared to the control group. Scores on creativity,
opportunity recognition, risk assessment, and project management increased substantially, with effect sizes
ranging from moderate to high. Self-efficacy scores also showed significant gains, reflecting enhanced
confidence in students’ ability to initiate and manage entrepreneurial activities. Motivation and engagement
metrics further demonstrated higher levels of sustained participation and active learning in the intervention
group.

Qualitative findings supported the quantitative results, revealing that students valued the hands-on experience,
collaborative problem-solving, and continuous feedback providedby the digital platform. Participants reported
that working on real-life business challenges enhanced their understanding of entrepreneurial processes,
improved decision-making skills, and fostered creative thinking. Several students highlighted the role of
interactive digital tools in facilitating immediate feedback and iterative learning, which contributed to a sense
of competence and achievement. Additionally, students noted the importance of team collaboration in
improving communication skills, leadership, and project coordination.
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Overall, the integrated project-based and technology-mediated approach yielded a holistic enhancement in
entrepreneurial capabilities, demonstrating significant improvements across cognitive, behavioral, and
affective dimensions. Students in the intervention group were more capable of generating innovative business
ideas, evaluating opportunities, managing resources effectively, and developing actionable entrepreneurial
plans. The digital learning environment provided a flexible, supportive, and interactive platform for sustained
skill development and knowledge application.

Discussion and Conclusion

The results indicate that a digital, project-based entrepreneurship education program significantly enhances
students’ entrepreneurial competencies, opportunity recognition, self-efficacy, and motivation. Experiential
learning approaches, when combined with interactive digital tools, facilitate the translation of theoretical
knowledge into practical skill acquisition and real-world application. The intervention’s emphasis on
collaborative projects, problem-based exercises, and continuous feedback supported the development of both
individual and team-based competencies essential for entrepreneurial success.

The findings also suggest that technology-enabled learning environments can foster a learner-centered
approach, providing opportunities for self-directed learning, critical thinking, and iterative problem-solving,
Students’ positive experiences with the platform, including engagement in authentic entrepreneurial
challenges, indicate the potential of digital interventions to cultivate practical entrepreneurial skills alongside
cognitive and affective development.

Furthermore, the study demonstrates that integrating project-based, experiential learning into the curriculum
contributes to the development of entrepreneurial identity, motivation, and intention. Students’ increased
confidence and perceived readiness to engage in entrepreneurial ventures suggest that educational design plays
a critical role in shaping both the mindset and capabilities of future entrepreneurs. By emphasizing interactive,
experiential, and digitally mediated learning strategies, higher education institutions can more effectively
prepare students for the demands of the contemporary business landscape.

In conclusion, this study provides robust evidence supporting the implementation of digital, project-based
entrepreneurship education programs. Such interventions promote comprehensive skill development, enhance
self-efficacy, and strengthen students’ ability to recognize and exploit entrepreneurial opportunities. These
findings have implications for curriculum designers, educators, and policymakers seeking to advance
entrepreneurship education in higher education through innovative pedagogical approaches. By leveraging
technology, experiential learning, and collaborative frameworks, institutions can foster a generation of students
equipped with the knowledge, skills, and confidence necessary to succeed in entrepreneurial ventures and
contribute to economic innovation.
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