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Abstract

The present study aimed to determine the dimensions and components of an Al-oriented
entrepreneurship curriculum model for universities in Mazandaran Province. This applied
study employed an exploratory sequential mixed-methods design consisting of qualitative and
quantitative phases. In the qualitative phase, Glaserian grounded theory was used, and 20
experts and faculty members from universities in Mazandaran Province were selected through
purposive judgmental sampling. Data were collected through semi-structured interviews and
analyzed using open, axial, and selective coding. This phase resulted in the identification of 72
indicators, 22 components, and seven main dimensions. Inthe quantitative phase, a researcher-
developed 72-item questionnaire was administered to 334 faculty members selected through
stratified random sampling from a population of 2,578 faculty members. Exploratory factor
analysis wasused to examine construct validity, and Cronbach’s alpha was calculated to assess
internal consistency reliability. The Kaiser—Meyer—Olkin measure of sampling adequacy was
0.871, and Bartlett’s test of sphericity was statistically significant (p<0.001), confirming the
suitability of the data for factor analysis. Exploratory factor analysis extracted seven factors
with eigenvalues greater than one, which collectively explained 69.10% of the total variance.
The extracted structure consisted of entrepreneurial and intelligent competencies, Al and data
competencies, intelligent curriculum design and structure, active and applied learning, human
and professional competencies, infrastructure, faculty, and organizational support ecosystem,
and assessment and program outcomes. Factor loadings ranged from 0.63 to 0.88. Cronbach’s
alpha was 0.949 for the total instrument and ranged from 0.850 to 0.961 across the seven
dimensions. The findings confirmed that the proposed Al-oriented entrepreneurship curriculum
model has a coherent multidimensional structure, satisfactory construct validity, and high
internal consistency and can provide a scientific basis for redesigning entrepreneurship
curricula in universities of Mazandaran Province.
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Extended Abstract

Introduction

The rapid expansion of artificial intelligence (Al) has substantially transformed the missions, structures, and
curricular priorities of higher education institutions. Universities are increasingly expected not only to transmit
disciplinary knowledge but also to develop graduates who can respond to complex, technology-driven, and
rapidly changing labor markets. Within this context, entrepreneurship education has become a strategic
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component of higher education because it contributes to opportunity recognition, innovation, creativity,
problem-solving, risk management, value creation, and employment generation. Contemporary
entrepreneurship curricula are therefore expected to move beyond conventional instruction in business
planning and management and instead cultivate integrated cognitive, behavioral, digital, and professional
competencies. Previous studies have emphasized that entrepreneurship curricula in higher education should be
designed as coherent systems in which objectives, content, teaching methods, learning experiences,
assessment, and interactions with the entrepreneurial ecosystem are aligned (Elpisah et al., 2024; Saputra et
al.,, 2024; Shao et al., 2024). Moreover, curricular and extracurricular support can strengthen students’
entrepreneurial intentions, particularly when educational environments provide authentic opportunities for
engagement, experimentation, and interaction with entrepreneurial activities (Kaur & Chawla, 2025; Purwanti
et al., 2024).

The emergence of Al has added a new dimension to this curricular challenge. Al is no longer merely an
educational technology used to facilitate instruction; rather, it has increasingly become a transformative
context that affects curriculum design, personalization, assessment, decision-making, content generation, and
the competencies expected of graduates. Research has shown that Al can influence several stages of curriculum
development, including needs assessment, content organization, adaptive learning, instructional support, and
assessment (Abbasi et al., 2025; Aliakbari & Pourkarimi, 2024). In addition, the use of Al in curriculum
development requires continuous adaptation because the pace of technological change often exceeds the
conventional cycle of curriculum revision (Karatas et al., 2025). This issue is particularly important in
entrepreneurship education, where students must learn to identify technology-based opportunities, analyze
data, use intelligent tools in decision-making, and respond rapidly to emerging markets.

Al also offers considerable potential for personalized curricula by enabling educational systems to respond to
differences in students’ backgrounds, competencies, learning needs, and professional aspirations (Azmand et
al., 2025). Nevertheless, the integration of Al into curricula is accompanied by challenges related to
technological infrastructure, faculty preparedness, ethical considerations, digital equity, data privacy, and
institutional support (Bagherabadi et al., 2025; Bidel et al., 2025). Therefore, an Al-oriented entrepreneurship
curriculum should not be reduced to the addition of a technology course or the occasional use of intelligent
tools. Instead, it should encompass entrepreneurial competencies, Al and data literacy, active learning, human
and professional competencies, institutional infrastructure, faculty capabilities, and appropriate assessment
mechanisms.

The relationship between Al learning and entrepreneurial development has also received increasing attention.
Evidence suggests that Al learning and digital literacy can contribute to entrepreneurial behavior and can
strengthen entrepreneurial self-efficacy among students (Hajizadeh et al., 2025). Emerging technologies may
also facilitate entrepreneurship development through intermediary organizations, support networks, and
innovation ecosystems (Mohammadi Khiareh & Shahmoradi, 2025). At the same time, entrepreneurial
curricula remain highly dependent on appropriate pedagogy and lecturer competency, as effective
entrepreneurship education requires experiential, problem-based, and project-oriented learning rather than
passive knowledge transfer (Iwu, 2025; Tiberius & Weyland, 2024). Studies have also emphasized the
importance of entrepreneurial thinking, opportunity recognition, optimism, risk awareness, and curricular
flexibility in strengthening entrepreneurial outcomes (Ardi et al., 2025; Khoshnoudi et al., 2025).
Accordingly, the development ofan Al-oriented entrepreneurship curriculum requires an integrated framework
that simultaneously addresses technology, entrepreneurship, pedagogy, human competencies, and the
institutional environment.

In the Iranian higher education context, previous curriculum models have emphasized the systemic nature of
entrepreneurship education and the necessity of coordinating curriculum elements rather than treating
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entrepreneurship as an isolated subject (Bavafa et al., 2021; Yarali et al., 2022). Recent curriculum studies
have likewise emphasized interdisciplinary approaches, continuous curriculum renewal, and the integration of
technology with creativity and problem-solving (Cheraghi et al., 2025; Fathi et al., 2024). However, despite
the expanding literature on entrepreneurship curricula and Al-based curriculum development, these two
domains have frequently been investigated separately. This creates a need for context-sensitive models that
integrate entrepreneurial competencies with Al and data capabilities within a coherent higher education
curriculum. Accordingly, the present study aimed to determine the dimensions and components of an Al-
oriented entrepreneurship curriculum model for universities in Mazandaran Province.

Methods and Materials

The present study was applied in purpose and employed an exploratory sequential mixed-methods design
consisting of qualitative and quantitative phases. In the qualitative phase, Glaserian grounded theory was used
to identify the dimensions, components, and indicators of an Al-oriented entrepreneurship curriculum model.
The participants consisted of experts and faculty members from universities in Mazandaran Province with
relevant academic or professional expertise in curriculum studies, higher education, entrepreneurship,
educational management, educational technology, or artificial intelligence. Participants were selected through
purposive judgmental sampling. Data collection continued until theoretical saturation was achieved, and a total
of 20 experts participated in the qualitative phase.

Qualitative data were collected through semi-structured interviews. The interview protocol focused on the
competencies, curricular requirements, content, teaching and learning processes, technological infrastructure,
faculty roles, assessment approaches, and expected outcomes associated with an Al-oriented entrepreneurship
curriculum. Interviews were transcribed and analyzed concurrently using constant comparison. Open coding
was first applied to identify meaningful units and initial concepts. Related codes were then clustered and
refined through axial coding, after which selective coding was used to integrate the categories into a higher-
order conceptual structure. The qualitative analysis resulted in 72 indicators, 22 components, and seven main
dimensions.

In the quantitative phase, a descriptive survey design was used to examine the construct validity and reliability
of the qualitative model. The statistical population consisted of 2,578 faculty members from universities in
Mazandaran Province. A sample of 334 participants was selected through stratified random sampling to ensure
representation across different universities and academic groups. A 72-item researcher-developed
questionnaire was constructed based on the qualitative findings and administered using a five-point Likert
scale. Content and face validity were reviewed before final administration. Construct validity was assessed
through exploratory factor analysis, and internal consistency reliability was evaluated using Cronbach’s alpha.
Sampling adequacy was assessed using the Kaiser—Meyer—Olkin index and Bartlett’s test of sphericity.
Findings

The quantitative sample consisted of 334 faculty members. Of these, 205 participants, or 61.4%, were male
and 129, or 38.6%, were female. Interms of age, 12.6% were younger than 35 years, 32.3% were between 35
and 44 years, 36.2% were between 45 and 54 years, and 18.9% were aged 55 years or older. Regarding
academic rank, 15.9% were instructors or lecturers, 45.2% were assistant professors, 28.7% were associate
professors, and 10.2% were full professors.

Descriptive analysis showed that all seven dimensions received mean scores above the midpoint of the five-
point scale. The overall mean score of the model was 4.18 with a standard deviation of 0.49. Among the
dimensions, active and applied learning had the highest mean score at 4.26+0.51, followed by Al and data
competencies at 4.23+0.57, human and professional competencies at 4.20+0.55, entrepreneurial and intelligent
competencies at 4.18+0.54, assessment and program outcomes at 4.17+0.56, infrastructure, faculty, and
organizational support ecosystem at 4.14+0.61, and intelligent curriculum design and structure at 4.11+0.59.
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Skewness values ranged from -0.59 to -0.81 and kurtosis values ranged from 0.41 to 0.77, indicating no
substantial deviation from normality.

The Kaiser—Meyer—Olkin measure of sampling adequacy was 0.871, indicating that the data were suitable for
exploratory factor analysis. Bartlett’s test of sphericity was statistically significant, with an approximate chi-
square value of 12684.37 and 2556 degrees of freedom (p<0.001), confirming that the correlation matrix was
appropriate for factor extraction.

Exploratory factor analysis identified seven factors with eigenvalues greater than one. The first factor had an
eigenvalue of 15.84 and explained 22.00% of the total variance. The second factor had an eigenvalue of 8.63
and explained 11.99%, while the third factor had an eigenvalue of 6.92 and explained 9.61%. The fourth, fifth,
sixth, and seventh factors explained 7.88%, 6.65%, 5.76%, and 5.21% of the variance, respectively.
Collectively, the seven factors explained 69.10% of the total variance.

The seven dimensions were identified as entrepreneurial and intelligent competencies; Al and data
competencies; intelligent curriculum design and structure; active and applied learning; human and professional
competencies; infrastructure, faculty, and organizational support ecosystem; and assessment and program
outcomes. These seven dimensions consisted of 22 components. Factor loadings ranged from 0.63 to 0.88,
indicating acceptable relationships between the items and their respective latent dimensions.

The internal consistency of the instrument was high. Cronbach’s alpha for the complete 72-item questionnaire
was 0.949. The reliability coefficients for the seven dimensions ranged from 0.850 to 0.961. Specifically, the
alpha coefficients were 0.936 for entrepreneurial and intelligent competencies, 0.961 for Al and data
competencies, 0.892 for intelligent curriculum design and structure, 0.947 for active and applied learning,
0.884 for human and professional competencies, 0.918 for infrastructure, faculty, and organizational support
ecosystem, and 0.850 for assessment and program outcomes.

Discussion and Conclusion

The findings indicate that an Al-oriented entrepreneurship curriculum should be conceptualized as a
multidimensional educational system rather than as a limited combination of entrepreneurship courses and
technological content. The seven-factor structure demonstrates that successful curriculum design requires
simultaneous attention to entrepreneurial capabilities, Al and data literacy, flexible curriculum organization,
experiential learning, human competencies, institutional infrastructure, and assessment outcomes.

The identification of entrepreneurial and intelligent competencies highlights the changing nature of
entrepreneurship in technology-intensive environments. Students need not only traditional entrepreneurial
skills such as opportunity recognition, creativity, innovation, risk-taking, and problem-solving, but also the
ability to apply these competencies in data-rich and Al-supported environments. Likewise, the separate
identification of Al and data competencies indicates that technological literacy has become a core curricular
requirement rather than an optional supplementary skill.

The strong position of active and applied learning, which achieved the highest mean score among the seven
dimensions, suggests that faculty members regard experiential learning as central to entrepreneurial
competence development. Entrepreneurship is inherently action-oriented; therefore, project-based learning,
problem-based learning, simulation, experimentation, and interaction with real businesses are likely to be more
effective than predominantly lecture-based approaches. This finding also implies that Al tools should be
embedded within authentic entrepreneurial tasks rather than taught only at a conceptual level.

The dimension of intelligent curriculum design and structure further indicates that traditional static curricula
may not be sufficiently responsive to rapidly evolving technological and market conditions. An effective
curriculum should be flexible, interdisciplinary, continuously updated, and capable of supporting personalized
learning pathways. In addition, the human and professional competency dimension demonstrates that
increasing reliance on Al does not diminish the importance of human judgment. Critical thinking, ethical
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responsibility, communication, collaboration, self-regulation, and professional judgment remain essential
because students must be able to evaluate Al-generated outputs and use intelligent technologies responsibly.
The identification of infrastructure, faculty, and the organizational support ecosystem confirms that curricular
reform cannot succeed through content revision alone. Effective implementation requires prepared faculty
members, reliable technological infrastructure, institutional support, and sustained relationships with
innovation centers, technology parks, businesses, accelerators, and entrepreneurial networks. Finally, the
assessment and program outcomes dimension shows that the evaluation system should move beyond testing
theoretical knowledge and should assess authentic entrepreneurial performance, innovation, employability,
opportunity recognition, value creation, and responsible use of Al.

Overall, the qualitative and quantitative findings provide convergent support for a seven-dimensional Al-
oriented entrepreneurship curriculum model consisting of 72 indicators and 22 components. The satisfactory
factor structure, the 69.10% explained variance, and the high reliability coefficients provide empirical support
for the proposed model. The model can provide a scientific basis for redesigning entrepreneurship curricula in
universities of Mazandaran Province and may assist higher education policymakers and curriculum planners
in integrating Al competencies with entrepreneurship education in a systematic, practical, and future-oriented
manner.
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