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Abstract:

This study aimed to examine the impact of digital governance on the development of virtual education among faculty members
of Mazandaran University of Medical Sciences. This applied research employed a mixed-methods exploratory design. In the
qualitative phase, semi-structured interviews were conducted with 10 university experts specializing in digital governance with
an artificial intelligence approach. In the quantitative phase, the statistical population comprised 564 faculty members, from
which 225 were selected through stratified random sampling. Data collection tools included a researcher-made digital
governance questionnaire and the Karimi & Farkhi (2018) virtual education development questionnaire. Qualitative data were
analyzed using MAXQDA?2020, and quantitative data using SPSS21 and PLS3.2 software. The qualitative analysis identified
93 indicators across 8 dimensions and 21 components of digital governance. Quantitative results revealed a significant positive
effect of digital governance on virtual education development (=0.867, t=56.635, R>=0.751). The most influential dimensions
were stakeholder participation (0.656), continuous innovation (0.655), and security (0.629), while data management (0.103)
had the least effect. Other dimensions such as transparency, efficiency, reliability, ethics, and legal compliance were also
significant. These findings highlight that strong digital governance—through security, innovation, transparency, and
participation—enhances the quality and adoption of virtual education. The study concludes that strengthening digital
governance mechanisms substantially improves virtual education development. Secure infrastructures, the integration of
artificial intelligence technologies, transparent policymaking, and faculty engagement are crucial factors for sustainable digital
transformation in education. Educational policymakers should therefore prioritize digital governance frameworks to advance
virtual learning systems effectively.
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Extended Summary

Introduction

In the last decade, the concept of digital governance has emerged as a critical paradigm in transforming organizational and
educational systems toward enhanced transparency, efficiency, and innovation. Digital governance refers to the set of
structures, policies, and strategies that guide decision-making and resource allocation in the digital transformation of
organizations (Manoharan et al., 2023). In the higher education sector, where the integration of digital technologies has become
an essential condition for institutional sustainability, digital governance acts as a strategic enabler of virtual learning and
academic innovation. The growing complexity of academic systems, coupled with the demand for quality virtual education,
requires universities to adopt governance mechanisms that ensure accountability, data-driven decision-making, and ethical use
of technology (Chen et al., 2024).

The COVID-19 pandemic further accelerated the need for digital transformation in higher education institutions, revealing
both the potential and weaknesses of traditional educational structures (Horvath et al., 2022). Universities that had already
implemented digital governance frameworks showed higher resilience, adaptability, and educational continuity compared to
those relying on conventional management models. According to (Sarantis et al., 2022), effective digital governance in
educational systems involves not only technological infrastructure but also policies that promote transparency, stakeholder
participation, and sustainable innovation.

Moreover, digital governance has become inseparable from artificial intelligence (Al) technologies, which enable data
analysis, personalized learning, and process automation. As (Luna-Reyes & Harrison, 2024) argues, integrating Al capabilities
within governance frameworks enhances organizational learning, promotes adaptive decision-making, and facilitates
continuous improvement in digital systems. Similarly, (Camilleri, 2023) emphasizes the ethical dimension of Al governance,
highlighting that digital transformation must be aligned with values such as social responsibility, equity, and trust. In
educational settings, these principles are vital to maintaining user confidence and preventing biases in automated systems (Chen
et al., 2023).

In Iran, higher education institutions are increasingly focusing on digital transformation as part of national educational
development strategies. However, many universities still face challenges such as limited digital literacy among faculty
members, unequal access to technology, and the absence of coherent governance structures (Torkashvand et al., 2022). As
(Dadkani et al., 2021) notes, a decentralized and adaptable governance model is necessary to ensure equitable access to
educational opportunities in digital environments. Furthermore, (Golabchi et al., 2024) stresses that effective digital service
delivery models in education can enhance public satisfaction and institutional legitimacy when supported by strong governance
mechanisms.

Previous international studies also affirm the link between digital governance and academic performance. For instance,
(Navarro et al., 2024) demonstrated that digital governance significantly enhances perceived learning outcomes and academic
engagement among university students in virtual settings. Likewise, (Omoogun et al., 2024) found that electronic governance

initiatives in higher education improved institutional management, communication efficiency, and stakeholder participation.
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These studies collectively indicate that governance frameworks that integrate digital and participatory principles are vital for
advancing educational quality and innovation.

At the human resource level, the development of faculty members’ digital competence plays a decisive role in realizing
digital governance objectives. (Shon, 2024) observed that faculty development programs designed to strengthen digital teaching
competence are key to successful digital transitions. Similarly, (Skarupski et al., 2020) and (Martin et al., 2020) underline the
importance of continuous professional growth, motivation, and self-efficacy among academic staff in utilizing digital tools
effectively. Without capable faculty members who can manage and apply digital systems, governance structures risk becoming
symbolic rather than functional.

Therefore, in the context of the Mazandaran University of Medical Sciences, where virtual education has gained strategic
importance in recent years, evaluating the influence of digital governance on virtual education development is both timely and
essential. The present study seeks to fill this gap by empirically examining how digital governance—particularly when
supported by Al-based decision-making—affects the quality, scope, and sustainability of virtual education initiatives.

Methods and Materials

This research adopted an applied mixed-methods design with an exploratory approach, combining qualitative and
quantitative analyses. In the qualitative phase, semi-structured interviews were conducted with ten academic experts
specializing in digital governance and artificial intelligence in higher education. The purpose was to identify and validate the
main dimensions and indicators of digital governance. Using the Delphi technique, 93 indicators were finalized, organized
under 8 dimensions and 21 components.

In the quantitative phase, the statistical population comprised 564 faculty members from the Mazandaran University of
Medical Sciences, from which 225 participants were selected through stratified random sampling based on gender. Data
collection tools included a researcher-made digital governance questionnaire and the Virtual Education Development Scale by
Karimian and Farkhi (2018). The reliability and validity of the instruments were confirmed using Cronbach’s alpha and
confirmatory factor analysis. Data analysis was performed using descriptive and inferential statistics, including normality tests,
KMO and Bartlett’s tests, and structural equation modeling (SEM) through SPSS 21 and PLS 3.2 software.

Findings

Qualitative findings led to the identification of 93 indicators across eight major dimensions of digital governance:
transparency, security, ethics and fairness, efficiency and reliability, data management, legal compliance, continuous
innovation, and stakeholder participation. In the quantitative phase, the KMO value of 0.843 and the significant Bartlett’s test
confirmed data suitability for factor analysis. The total explained variance reached 71.586%, indicating that the extracted factors
accounted for over 70% of the variance in digital governance constructs.

The structural equation model revealed a strong and significant relationship between digital governance and virtual
education development, with a path coefficient of 0.867 and a t-value of 56.635. The R2 value of 0.751 indicated that 75.1% of
the variance in virtual education development could be explained by digital governance dimensions. Among the dimensions,
stakeholder participation (=0.656), continuous innovation (=0.655), and security (=0.629) had the highest impact, while
data management ($=0.103) exhibited the lowest influence.

Furthermore, t-statistics showed that all dimensions significantly affected virtual education: transparency (t=29.577),
security (t=31.443), ethics and fairness (t=10.883), efficiency and reliability (t=12.246), data management (t=6.516), legal

compliance (t=8.188), continuous innovation (t=33.674), and stakeholder participation (t=37.811). The results demonstrated
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that an increase in the quality and maturity of digital governance mechanisms directly contributed to improvements in virtual
education infrastructure, engagement, and effectiveness among faculty members.

In particular, security indicators—such as user privacy protection (loading=1.000) and violation prevention
(loading=0.325)—were identified as key elements in fostering trust in virtual platforms. Similarly, stakeholder engagement
indicators—such as involvement in decision-making (loading=0.835) and interdepartmental collaboration (loading=0.818)—
proved crucial in enhancing digital participation. These findings emphasize that digital governance, when implemented with
inclusivity and transparency, acts as a catalyst for sustainable virtual education.

Discussion and Conclusion

The findings of this study confirm that digital governance plays a pivotal role in advancing virtual education in higher
education institutions. Universities that adopt governance mechanisms emphasizing transparency, security, innovation, and
stakeholder participation are more likely to achieve higher levels of virtual learning efficiency and faculty engagement. The
strong explanatory power of the model (R2=0.751) indicates that digital governance can account for a substantial proportion of
the variance in virtual education outcomes, reinforcing its strategic importance in academic contexts.

The prominence of stakeholder participation as one of the strongest predictors aligns with the global shift toward
participatory governance in education. When faculty members and students are actively involved in decision-making, digital
initiatives gain legitimacy, practicality, and long-term sustainability. Moreover, the finding that security and innovation are key
dimensions highlights the dual necessity of trust and adaptability in digital education environments. Secure systems ensure data
integrity and user confidence, while continuous innovation allows institutions to remain competitive and responsive to evolving
technological trends.

The minimal impact of data management observed in this study suggests that Iranian universities may still be in the early
stages of implementing advanced data-driven strategies. This underscores the need for developing robust data governance
frameworks and analytics capabilities to optimize educational outcomes. Data literacy among faculty and administrators should
also be strengthened to bridge this gap and enhance evidence-based decision-making.

Ethical and legal compliance emerged as significant but secondary factors, implying that while institutions recognize their
importance, these areas may not yet be fully institutionalized. Establishing clear ethical codes, privacy policies, and regulatory
frameworks will be essential to align digital governance practices with international standards. In addition, the observed role
of efficiency and reliability confirms that faculty acceptance of virtual education depends on the stability and usability of
technological systems.

Overall, this study demonstrates that effective digital governance—supported by artificial intelligence and data-driven
management—can significantly enhance the quality and sustainability of virtual education in higher education institutions. The
integration of governance mechanisms that prioritize transparency, ethical responsibility, innovation, and stakeholder inclusion
creates a solid foundation for digital transformation.
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