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Abstract

Purpose: This study aimed to identify and model the dimensions and components of an
executive framework for digital transformation in the education system.

Methodology: This qualitative study employed a schematic analysis approach. The
participants consisted of experts in education and digital transformation selected through
purposive and snowball sampling. Data were collected via semi-structured interviews and
analyzed using open, axial, and selective coding. Content validity was assessed using CVR
and CVI indices, and reliability was examined through inter-coder agreement measures,
including Cohen’s Kappa and Scott’s Pi.

Findings: The findings indicated that the executive model of digital transformation
comprises seven core dimensions: technological infrastructure development, human
resource empowerment, transformation in curriculum and content, data governance and
intelligent decision-making, digital educational equity, leadership and policy-making, and
inter-sectoral collaboration. These dimensions interact systematically within an integrated
framework, significantly contributing to the effective implementation of digital
transformation.

Conclusion: The results suggest that successful digital transformation in education
requires a comprehensive, multidimensional, and coordinated approach that simultaneously
addresses technological, human, managerial, and equity-related aspects.
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Detailed Abstract
Introduction

In the contemporary era, often described as the digital age, rapid advancements in information and communication technologies have
fundamentally transformed organizational structures, processes, and strategies across various sectors, including education. Digital
transformation has emerged as a critical paradigm shift, referring not merely to the adoption of digital tools but to a comprehensive
reconfiguration of organizational models, cultural practices, and decision-making processes through the integration of digital technologies
(Gartner, 2024; Kaplan, 2022). In the context of education, this transformation entails the systematic incorporation of digital
technologies into teaching, learning, and administrative processes, aiming to enhance educational quality, accessibility, and efficiency

(Huang, 2022; Radeh, 2024).

The increasing reliance on digital technologies has highlighted both opportunities and challenges within educational systems. On the one
hand, digital transformation enables personalized learning experiences, fosters student engagement, and supports the development of
essential 21st-century skills such as critical thinking, problem-solving, and digital literacy (Bui & Nguyen, 2023; Marendegani, 2024).
The integration of emerging technologies, including artificial intelligence and machine learning, further enhances adaptive learning
environments and data-driven decision-making processes (Joseph & Uzondu, 2024). On the other hand, significant barriers persist,
including inadequate technological infrastructure, lack of digital competencies among educators, resistance to organizational change, and

concerns related to data security and privacy (Machusky & Herbert-Berger, 2022; Sahni et al., 2025).

Moreover, the COVID-19 pandemic accelerated the digitalization of education systems worldwide, revealing both the potential and
limitations of digital learning environments. While many institutions successfully transitioned to online and hybrid learning models,
disparities in access to digital resources exposed deep-rooted inequalities, often referred to as the digital divide (Quaicoe et al., 2023;
Shukla & Jacob, 2022). These inequalities underscore the importance of addressing digital educational equity as a core component of
digital transformation strategies (Mulenga & Shilongo, 2024; Veckalne & Tambovceva, 2022).

Existing literature emphasizes that successful digital transformation in education requires a multidimensional and integrated approach
encompassing technological, human, organizational, and policy-related factors. For instance, leadership and governance play a pivotal
role in guiding transformation initiatives and fostering a culture of innovation within educational institutions (Moradi & Keshmiri, 2021;
Shavkat et al., 2025). Similarly, the development of robust digital infrastructures and the continuous professional development of
educators are identified as key enablers of effective transformation (Hooshmand Rad, 2024; Lyubka, 2025).

Despite the growing body of research on digital transformation in education, many studies have focused on isolated aspects such as
technological adoption or pedagogical innovation, often neglecting the interrelationships among different dimensions of transformation.
Consequently, there remains a significant gap in the literature regarding the development of comprehensive and operational models that
integrate these dimensions into a coherent framework (Asadi & Shoghi, 2023; Dehghan Azad, 2022). Addressing this gap is essential

for designing effective strategies and policies that can guide educational systems through the complexities of digital transformation.

Therefore, the present study aims to identify and model the dimensions and components of an executive framework for digital
transformation in education, providing a comprehensive and systematic understanding of the factors influencing its successful

implementation.
Methods and Materials

This study adopted a qualitative research design, utilizing schematic analysis as the primary methodological approach. The research
population consisted of experts in the fields of education and digital transformation, including academic scholars, school administrators,
and practitioners with relevant experience. Participants were selected through purposive and snowball sampling techniques to ensure the

inclusion of individuals with substantial expertise and knowledge of digital transformation processes in education.

Data were collected through semi-structured interviews, allowing for in-depth exploration of participants’ perspectives and experiences.
The interviews were conducted both in person and via virtual communication platforms and continued until theoretical saturation was

achieved, resulting in a total of twelve interviews. Each interview was transcribed verbatim and systematically analyzed.

The data analysis process followed a three-stage coding procedure: open coding, axial coding, and selective coding. During open coding,

key concepts and meaning units were identified from the data. In the axial coding phase, related concepts were grouped into categories



based on their conceptual similarities. Finally, selective codin ed to establish relationships among the main categorj

construct an integrated conceptual model of digital transformation 1

To ensure the validity of the findings, content validity was assessed using the
(CVI). Reliability was evaluated through inter-coder agreement measures, including

level of consistency in the coding process.
Findings

The findings of the study revealed that the executive model of digital transformation in education comprises seven primary dimensions,
cach encompassing a set of operational components and indicators. These dimensions include: technological infrastructure development,
human resource empowerment, transformation in curriculum and content, data governance and intelligent decision-making, digital

educational equity, leadership and policy-making, and inter-sectoral collaboration.

The analysis indicated that technological infrastructure development serves as the foundational dimension, providing the necessary
platform for the implementation of digital transformation initiatives. This dimension includes components such as modernization of

educational facilities, integration of digital tools, and establishment of unified information systems.

Human resource empowerment emerged as a critical factor, highlighting the importance of enhancing digital competencies among
educators and administrative staff. The findings emphasized the need for continuous professional development programs and training

initiatives to equip stakeholders with the skills required for effective utilization of digital technologies.

The transformation in curriculum and content dimension focuses on redesigning educational materials and pedagogical approaches to
align with digital learning environments. This includes the development of interactive, multimedia-based content and the adoption of

innovative teaching methods such as blended and personalized learning.

Data governance and intelligent decision-making were identified as essential components for improving educational outcomes. The
findings highlighted the role of data integration, analytics, and evidence-based decision-making in enhancing the efficiency and

effectiveness of educational systems.

Digital educational equity emerged as a significant concern, emphasizing the need to ensure equal access to digital resources and
opportunities for all students. This dimension addresses issues related to the digital divide and the importance of inclusive policies and

interventions.

Leadership and policy-making were found to play a pivotal role in guiding and facilitating digital transformation efforts. Effective
leadership involves strategic planning, vision development, and fostering a supportive organizational culture that encourages innovation

and adaptability.

Finally, inter-sectoral collaboration was identified as a key dimension, underscoring the importance of partnerships among various
stakeholders, including government agencies, educational institutions, and private sector organizations. Such collaborations enhance

resource sharing, knowledge exchange, and the overall effectiveness of transformation initiatives.
Discussion and Conclusion

The findings of this study highlight the inherently multidimensional nature of digital transformation in education and underscore the
necessity of adopting a holistic and integrated approach to its implementation. The identified dimensions collectively illustrate that digital
transformation is not merely a technological endeavor but a complex socio-technical process that involves the alignment of infrastructure,

human resources, organizational culture, governance mechanisms, and collaborative networks.

¢ study is the interdependence among the identified dimensions. Technological infrastructure alone is
rmation unless it is complemented by adequately trained human resources and supported by
cffectiveness of curriculum transformation depends on the availability of digital tools and

This interconnectedness suggests that fragmented or isolated initiatives are unlikely

ata governance and intelligent decision- cts the growing importance of data-driven approaches in modern

systems. By leveraging data analytics and digital platfo ional institutions can enhance their responsiveness to student
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needs, optimize resource allocation, and improve overall performance. However, this also raises important considerations regarding data

privacy, ethical use of information, and the need for robust governance frameworks.

The identification of digital educational equity as a core dimension underscores the ethical and social implications of digital transformation.
Ensuring equitable access to digital resources is essential for preventing the exacerbation of existing inequalities and for promoting
inclusive education. This finding reinforces the notion that digital transformation should be guided not only by efficiency considerations

but also by principles of fairness and social justice.

Leadership and policy-making emerged as critical enablers of transformation, highlighting the role of visionary leadership in navigating
the complexities of change. Effective leaders are required to articulate clear strategies, foster a culture of innovation, and mobilize
stakeholders toward common goals. In addition, coherent and supportive policies are essential for providing the necessary institutional

and regulatory frameworks for transformation.

The role of inter-sectoral collaboration further emphasizes the importance of collective action in achieving digital transformation.
Partnerships among educational institutions, government bodies, and private organizations can facilitate the sharing of resources,

expertise, and best practices, thereby enhancing the scalability and sustainability of transformation efforts.

In conclusion, the study provides a comprehensive framework for understanding the dimensions and components of digital transformation
in education. The proposed model offers valuable insights for policymakers, educational leaders, and practitioners seeking to design and
implement effective transformation strategies. By addressing the identified dimensions in a coordinated and systematic manner,
educational systems can better navigate the challenges of the digital age and harness the potential of digital technologies to improve

learning outcomes and promote sustainable development.
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