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Abstract:

The present study aimed to develop an educational governance model based on the cultural maturity of academic entrepreneurship within the
ecosystem of smart technologies and artificial intelligence at branches of the Islamic Azad University in Mazandaran Province. This study
employed a mixed-methods approach. In the qualitative phase, thematic analysis was utilized, while interpretive structural modeling (ISM)
was applied in the quantitative phase. The statistical population consisted of experts from branches of the Islamic Azad University in
Mazandaran Province who were selected through snowball sampling. Qualitative data were collected through in-depth unstructured
interviews with 30 experts. Following the extraction of 143 initial codes, 20 final codes were identified and categorized into five major
dimensions. In the quantitative section, relationships among the dimensions were examined using ISM questionnaires and analyzed through
MATLAB software to determine the levels of influence and dependence among the model dimensions. The results of interpretive structural
modeling revealed that “ethics and governance of artificial intelligence in education” constituted the foundational dimension with the highest
driving power, shaping the orientation of the entire educational system. “Entrepreneurial and organizational leadership” functioned as an
intermediary factor connecting ethics, technology, and entrepreneurial culture. The findings further demonstrated a reciprocal and synergistic
relationship between “cultural maturity of academic entrepreneurship” and “technological transformation and artificial intelligence,”
indicating that entrepreneurial culture facilitates the adoption of smart technologies, while technological transformation strengthens
innovation-oriented attitudes within universities. Finally, “university educational governance” emerged as the most dependent dimension,
receiving the greatest influence from the preceding levels of the model. The findings indicated that the realization of intelligent educational
governance in universities requires the simultaneous integration of Al ethics, entrepreneurial leadership, cultural maturity, and technological
transformation. The proposed model establishes a structural linkage among cultural, ethical, technological, and managerial dimensions and
provides an indigenous framework for universities in the age of artificial intelligence. The model can contribute to enhancing educational
quality, promoting innovation, increasing social trust, and strengthening entrepreneurial universities within smart technology ecosystems.
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Extended Summary

Introduction

In recent decades, higher education systems have undergone profound transformations under the influence of globalization,
technological advancement, digital innovation, and the emergence of artificial intelligence (Al). Universities are no longer
viewed solely as institutions for teaching and knowledge transmission; instead, they are increasingly recognized as
entrepreneurial and innovation-oriented organizations that contribute directly to economic growth, technological development,
and social transformation. In this context, educational governance has become a central concept in higher education policy and
management, referring to the mechanisms, structures, and processes through which universities make decisions, allocate
resources, manage stakeholders, and guide educational development (Pardosi et al., 2024; Zahedi, 2024).

Simultaneously, the concept of the entrepreneurial university has gained considerable attention in educational research and
policymaking. Entrepreneurial universities seek to integrate education, research, innovation, and commercialization in order to
enhance societal and economic value creation. Achieving such a transformation requires not only technological infrastructure
but also a mature organizational culture that promotes creativity, innovation, collaboration, and risk-taking behaviors among
university members. Accordingly, the cultural maturity of academic entrepreneurship has emerged as an important factor
influencing universities’ readiness to adopt entrepreneurial and innovative approaches (Ala et al., 2021; Hassanpour & Aghajani,
2022).

The rapid expansion of smart technologies and Al applications has significantly altered educational processes and
governance structures within higher education institutions. Artificial intelligence technologies enable personalized learning,
predictive analytics, intelligent educational management systems, and data-driven decision-making. These technologies
improve learning efficiency, reduce administrative burdens, and support adaptive educational environments. Universities
increasingly employ Al-based learning management systems and smart educational platforms to optimize teaching and

management processes (Mohammadi et al., 2022; Pardosi et al., 2024). Research has shown that Al can enhance educational

oo ®

ol 48,5 &yg0 (CCBY-NC 4.0) Lales b illas 331 oy ygos dllia ol L]l odi g5 4 Blaie dllie pl Ll Goi> (olos VFoF © Dl 3> g jore



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

\f'?dbtd}‘e}kﬁ'ur)l@ee)}i

quality, facilitate innovative learning environments, and improve institutional efficiency when implemented effectively (Aghaei
Nojehdeh, 2024; Mirghasemi et al., 2022).

Despite these opportunities, the integration of Al into higher education has also raised substantial ethical, cultural, and
governance-related concerns. Issues such as algorithmic bias, privacy violations, data security risks, and unequal access to
smart technologies have become critical challenges for educational systems. The increasing reliance on Al-driven decision-
making has intensified debates regarding ethical governance and the responsible use of technology in universities. In many
educational institutions, ethical frameworks for Al governance remain underdeveloped or fragmented, limiting the
effectiveness and legitimacy of technological transformation (Attard-Frost et al., 2024; Wiese et al., 2025).

The literature further suggests that technological transformation alone cannot guarantee sustainable educational
development unless accompanied by supportive organizational culture and entrepreneurial leadership. Universities with higher
levels of entrepreneurial cultural maturity are more capable of adapting to technological changes and fostering innovative
learning environments. Such institutions encourage collaboration, creativity, continuous learning, and interdisciplinary
engagement, thereby facilitating the adoption of Al technologies and digital governance systems (Correia et al., 2024; Zahedi,
2024). Entrepreneurial leadership also plays a vital role in integrating ethical principles, technological innovation, and
organizational learning into educational governance systems (Thamer Abdul-Amir et al., 2024).

Previous studies have separately examined Al applications in educational management, entrepreneurial university models,
smart learning systems, and organizational culture maturity. For example, Mohammadi et al. highlighted the role of Al in
improving educational management and administrative decision-making (Mohammadi et al., 2022). Mirghasemi et al.
proposed a future school model based on Al technologies and emphasized the positive effects of smart learning on educational
quality and equity (Mirghasemiet al., 2022). Similarly, studies on entrepreneurial universities have emphasized the significance
of psychological readiness, organizational culture, and innovation ecosystems in promoting entrepreneurship within higher
education institutions (Ala et al., 2021; Hassanpour & Aghajani, 2022). However, few studies have attempted to integrate
educational governance, entrepreneurial cultural maturity, Al ethics, and technological transformation into a comprehensive
conceptual model.

Therefore, the present study aimed to develop an educational governance model based on the cultural maturity of academic
entrepreneurship within the ecosystem of smart technologies and artificial intelligence. The study sought to identify the
structural relationships among ethical Al governance, entrepreneurial leadership, technological transformation, entrepreneurial
cultural maturity, and university educational governance in the context of higher education institutions.

Methods and Materials

The present study employed a mixed-methods research design. In the qualitative phase, thematic analysis was used to
identify the dimensions and indicators of educational governance based on the cultural maturity of academic entrepreneurship
in the era of smart technologies and artificial intelligence. Data were collected through unstructured in-depth interviews with
experts from branches of the Islamic Azad University in Mazandaran Province. Participants were selected using snowball
sampling, allowing the researchers to identify knowledgeable individuals with substantial managerial, educational, and
entrepreneurial experience in higher education settings.

The inclusion criteria for selecting experts included having at least five years of managerial or academic experience,

academic specialization related to educational management or entrepreneurship, and participation in innovative or research-
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oriented university activities. Thirty experts participated in both qualitative and quantitative phases of the study. Interviews
continued until theoretical saturation was achieved.

The qualitative data were transcribed and analyzed using thematic analysis procedures. Initial coding resulted in 143 primary
codes, which were subsequently refined and integrated into 20 final indicators categorized into five major dimensions:
university educational governance, cultural maturity of academic entrepreneurship, entrepreneurial and organizational
leadership, technological transformation and artificial intelligence, and ethics and governance of artificial intelligence in
education.

In the quantitative phase, Interpretive Structural Modeling (ISM) was employed to determine the hierarchical relationships
among the identified dimensions. An ISM questionnaire was designed and distributed among the same group of experts. Data
analysis was conducted using MATLAB software. Structural self-interaction matrices, reachability matrices, and final
hierarchical models were developed to identify the driving and dependence power of each dimension within the proposed
model.

Findings

The findings of the qualitative phase revealed five major dimensions influencing educational governance in the context of
smart technologies and Al. These dimensions included university educational governance, cultural maturity of academic
entrepreneurship, entrepreneurial and organizational leadership, technological transformation and artificial intelligence, and
ethics and governance of artificial intelligence in education.

The thematic analysis demonstrated that ethical Al governance constituted the foundational component of the proposed
model. Experts emphasized the importance of ethical frameworks, privacy protection, algorithmic transparency, and
educational justice in guiding Al integration within universities. Entrepreneurial leadership emerged as a mediating factor
connecting technological innovation, organizational culture, and ethical governance.

The ISM analysis further revealed a four-level hierarchical structure among the dimensions. “Ethics and governance of
artificial intelligence in education” occupied the foundational level with the highest driving power and lowest dependence. This
dimension influenced all other dimensions in the model. “Entrepreneurial and organizational leadership” was positioned at the
second level and acted as an intermediary mechanism linking ethics, technology, and organizational culture.

At the third level, “cultural maturity of academic entrepreneurship” and “technological transformation and artificial
intelligence” demonstrated reciprocal relationships and mutual influence. The results indicated that universities with stronger
entrepreneurial cultures were more capable of adopting smart technologies, while technological advancement simultaneously
strengthened innovation-oriented attitudes and entrepreneurial behaviors within the university environment.

Finally, “university educational governance” appeared at the highest level of the model, reflecting its strong dependence on
the preceding dimensions. The findings suggested that effective educational governance in smart universities emerges through
the integration of ethical Al governance, entrepreneurial leadership, cultural maturity, and technological transformation.

Discussion and Conclusion

The findings of this study demonstrated that educational governance in the era of artificial intelligence is a multidimensional
and hierarchical phenomenon influenced by ethical, cultural, technological, and managerial factors. The study identified ethical
Al governance as the most fundamental element shaping the entire educational governance structure. This result highlights the
growing importance of ethical considerations in smart educational systems and suggests that technological advancement

without ethical governance may undermine trust, equity, and organizational legitimacy.
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The prominent role of entrepreneurial and organizational leadership in the model indicates that university leaders are central
actors in facilitating digital transformation and promoting innovation-oriented educational environments. Entrepreneurial
leadership helps universities translate ethical values and technological opportunities into practical educational policies and
organizational practices. In this regard, leadership functions as a bridge connecting technological innovation with
organizational culture and governance mechanisms.

The reciprocal relationship between entrepreneurial cultural maturity and technological transformation also suggests that
universities cannot achieve sustainable smart governance solely through technological investment. Instead, successful
technological transformation depends on organizational culture, innovation readiness, and the willingness of university
members to embrace change. Universities with mature entrepreneurial cultures are more likely to adopt Al technologies
effectively and create adaptive, learning-oriented educational systems.

The study further demonstrated that university educational governance represents the ultimate outcome of interactions
among ethics, leadership, technology, and culture. Effective governance in smart universities requires integrated structures
capable of balancing innovation with accountability, technological efficiency with human-centered values, and digital
transformation with educational justice.

One of the major contributions of this study is the development of a comprehensive indigenous model integrating ethical Al
governance, entrepreneurial leadership, technological transformation, and entrepreneurial cultural maturity within a unified
framework. Unlike previous studies that focused separately on technological or managerial dimensions, the present research
conceptualized educational governance as an interconnected system influenced by multiple organizational and cultural factors.

The findings imply that universities seeking to transition toward smart educational ecosystems should prioritize ethical
governance frameworks, entrepreneurial leadership development, cultural empowerment, and participatory governance
structures. Higher education institutions need to move beyond traditional bureaucratic management approaches and adopt
flexible, data-driven, and innovation-oriented governance models capable of responding to the dynamic challenges of the Al
era.

Overall, the study concludes that sustainable educational governance in smart technology ecosystems depends not merely
on technological infrastructure but on the integration of ethics, culture, leadership, and innovation within higher education
institutions. Universities that successfully align these dimensions will be better positioned to enhance educational quality,
strengthen social trust, foster innovation, and function as entrepreneurial learning organizations in the age of artificial

intelligence.
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