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Introduction 
Higher education has entered a period in which 

digital technology is no longer an optional 

supplement to teaching and administration but a 

structural feature of how institutions operate and 

compete. Digital transformation - the organization-

wide reconfiguration of strategy, processes, culture, 

and technology enabled by digital tools - has 

become a defining strategic concern for university 

leaders (Mohamed Hashim, Tlemsani, & Matthews, 

2022). Unlike earlier waves of educational 

technology adoption, which tended to bolt new tools 

onto existing teaching models, the current wave is 

frequently framed as “Education 4.0”: a rethinking 

of learning itself around personalization, data, and 

continuous adaptation (Mukul & Büyüközkan, 

2023). 

 

This shift raises a basic question for institutional 

leaders and researchers alike: what actually drives 

an institution to move from ad hoc, isolated use of 

digital tools toward a fully integrated, 

transformative digital operating model? The 

literature offers partial answers scattered across 

several disciplines - information-systems research 

on technology adoption, management research on 

organizational digital transformation, and education 

research on Education 4.0 - but rarely brings them 

together into a single account of institutional drivers. 

This paper synthesizes these strands into a unified 

view of the forces pushing higher education 

institutions along a digital-maturity continuum, and  

 

 

 

 

 

considers the organizational and human conditions 

under which that progression succeeds or stalls. 

 

The paper proceeds as follows. Section 2 reviews the 

theoretical foundations of digital transformation and 

technology adoption as they apply to HEIs. Section 

3 identifies six categories of drivers of institutional 

transformation and presents a maturity-continuum 

framework linking these drivers to stages of 

institutional change. Section 4 discusses the human 

and organizational risks that accompany 

transformation, including technostress and uneven 

readiness across disciplines. Section 5 offers 

implications for institutional leadership, and Section 

6 concludes. 

 

Theoretical Foundations 
Digital Transformation as Organizational Change 
Digital transformation differs from simple 

digitization or digitalization in that it implies a 

fundamental change to an organization's structure, 

culture, and value proposition, rather than a 

marginal improvement to an existing process 

(Mohamed Hashim, Tlemsani, & Matthews, 2022). 

A widely used framework for HEIs decomposes this 

change into six interacting components: strategy, 

process, product/service, people, data, and 

technology (Tungpantong, Nilsook, & 

Wannapiroon, 2022). Complementary instruments 

assess institutional “digital maturity” across 

dimensions  including the  ICT  infrastructure,  ICT 
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culture, integration of ICT into teaching and 

learning, planning/leadership, and digital-

competence development (Begicevic Redjep, 

Balaban, & Zugec, 2021). Taken together, these 

frameworks suggest that digital transformation is 

best understood as a matter of degree along a 

continuum, rather than a binary state that an 

institution either has or lacks. 

 

Technology Adoption and Task–Technology Fit 
Classical technology-adoption theory helps explain 

why institutions and individuals move along this 

continuum at different speeds. The Unified Theory 

of Acceptance and Use of Technology (UTAUT) 

holds that performance expectancy, effort 

expectancy, social influence, and facilitating 

conditions jointly determine whether individuals 

adopt a new technology (Venkatesh, Morris, Davis, 

& Davis, 2003), while Diffusion of Innovations 

theory explains how new practices spread through a 

population of adopters over time, from early 

innovators to a lagging majority (Rogers, 2003). 

Task–technology fit theory adds a further nuance: 

technology use improves performance only when 

the characteristics of the technology match the 

requirements of the task at hand, meaning that the 

same digital tool may be transformative in one 

discipline or role and unhelpful in another (Goodhue 

& Thompson, 1995). Empirical work on university 

faculty confirms that digital transformation more 

strongly improves performance when task–

technology fit is high, and that faculty digital self-

efficacy mediates this relationship (Sun & Yoon, 

2025). 

 

Education 4.0 and the Changing Purpose of Higher 
Education 
A parallel literature frames digital transformation in 

higher education not merely as a technology 

question but as a rethinking of educational purpose. 

Education 4.0 describes a model of learning built 

around personalization, continuous feedback, and 

the cultivation of skills for a labour market that is 

itself being reshaped by automation and artificial 

intelligence (Mukul & Büyüközkan, 2023). This 

reframes digital transformation as being about 

redesigning what and how students learn, not simply 

about digitizing existing curricula (de Oliveira & de 

Souza, 2022). 

 

Drivers of Institutional Transformation 
Synthesizing the frameworks above, six interacting 

categories of drivers push HEIs along the digital-

maturity continuum, summarized in Table 1. 

 

 

Table 1: Drivers of Digital Transformation in Higher Education Institutions 

Driver Category What It Encompasses Key Sources 

Technological Cloud computing, artificial intelligence, mobile and 

learning-management platforms, and data/analytics 

infrastructure that make new forms of teaching, 

research, and administration possible 

Tungpantong et al. (2022); 

Begicevic Redjep et al. 

(2021); Akour & Alenezi 

(2022) 

Pedagogical The shift toward Education 4.0: personalized, blended, 

and competency-based learning models enabled by 

digital tools rather than technology bolted onto 

traditional instruction 

Mukul & Büyüközkan 

(2023); de Oliveira & de 

Souza (2022) 

Organizational / 

Leadership 

Institutional strategy, governance, digital culture, and 

change-management capacity needed to align digital 

initiatives with institutional vision 

Mohamed Hashim et al. 

(2022); Tungpantong et al. 

(2022) 

Human / Adoption Faculty and student digital self-efficacy, willingness to 

adopt new tools, task–technology fit, and psychological 

responses such as technostress 

Goodhue & Thompson 

(1995); Venkatesh et al. 

(2003); Fernández-Batanero 

et al. (2021); Sun & Yoon 

(2025) 

External / Labour 

Market 

Changing graduate-employability requirements, 

competition among institutions, and the need to prepare 

students for continuously evolving digital-economy 

jobs 

Akour & Alenezi (2022); 

Mercader & Gairín (2020) 

Policy / Systemic National and supranational education policy, funding 

schemes, and quality-assurance frameworks that set 

targets and incentives for institutional digitalization 

Mohamed Hashim et al. 

(2022); Rogers (2003) 

[diffusion of policy-driven 

innovation] 

 

Figure 1 situates these drivers against a four-stage 

digital-maturity continuum - nascent, emerging, 

established, and transformative - adapted from the 

maturity constructs used in the digital-

transformation and digital-maturity literature 

(Begicevic Redjep, Balaban, & Zugec, 2021; 

Tungpantong, Nilsook, & Wannapiroon, 2022). In 

the nascent stage, technology use is ad hoc and 
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instructor-dependent; in the emerging stage, 

digitized content and isolated pilot initiatives appear 

but remain disconnected from institutional strategy; 

in the established stage, digital systems and 

institution-wide strategy are integrated, echoing the 

strategy and process components of the six-

component model; and in the transformative stage, 

data-driven decision-making and new value-

creating models emerge, consistent with the central 

role that data-management capability has been 

shown to play in mature digital transformation 

(Tungpantong, Nilsook, & Wannapiroon, 2022).

 

Figure 1: Institutional Digital-Maturity Continuum and Its Principal Drivers 

 
 

The model is not intended to imply that progression 

is automatic or linear. Institutions can, and 

frequently do, advance unevenly across the six 

driver categories - for example, acquiring 

sophisticated technology (a technological driver) 

well ahead of the organizational culture and 

leadership capacity needed to use it effectively (an 

organizational driver), a mismatch that has been 

linked to disappointing returns on digital investment 

in the broader digital-transformation literature 

(Mohamed Hashim, Tlemsani, & Matthews, 2022). 

 

Human and Organizational Risks of 
Transformation 
Technostress and Uneven Readiness 
Digital transformation is frequently discussed in 

terms of its benefits, but the literature also 

documents meaningful costs. Educational-

technology adoption has been associated with 

elevated stress and anxiety among teaching staff, 

particularly where training and support have not 

kept pace with the pace of technological change 

(Fernández-Batanero, Román-Graván, Reyes-

Rebollo, & Montenegro-Rueda, 2021). This effect is 

not evenly distributed: faculty in disciplines with 

less established digital-tool ecosystems, such as 

some areas of the humanities, report greater barriers 

to integrating digital technology into their work than 

colleagues in more technical fields (Mercader & 

Gairín, 2020). Left unaddressed, this unevenness 

risks a two-track institution in which some 

departments and individuals advance rapidly along 

the maturity continuum while others are left behind, 

undermining the coherence of an institution-wide 

digital strategy. 

 

The Changing Nature of Academic and Administrative 
Work 
Digital transformation is also reshaping the content 

of academic and administrative work itself. As 

routine tasks become automated and digitally 

mediated, roles that were previously well defined 

become more complex and collaborative, and staff 

may need to acquire new technical and non-

cognitive skills to remain effective in their positions 

(Akour & Alenezi, 2022). This has implications not 

only for individual staff development but for 

institutional workforce planning more broadly, since 

the skills required of faculty and administrators are 

themselves a moving target. 

 

Implications for Institutional Leadership 
Sequencing Investment Across Driver Categories 
Because uneven progress across the six driver 

categories is a recognized risk, institutional leaders 

should treat technological investment, 

organizational capacity-building, and human-capital 

development as a single, coordinated program rather 

than as separate initiatives. Digital maturity models 

suggest that institutions benefit from assessing their 

current position across ICT infrastructure, culture, 

teaching integration, leadership, and competence 

development before committing to large technology 

investments (Begicevic Redjep, Balaban, & Zugec, 

2021). 
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Building Task-Appropriate, Not Uniform, Digital 
Practices 
Task–technology fit theory implies that leaders 

should resist the temptation to mandate uniform 

digital tools and practices across all disciplines and 

functions (Goodhue & Thompson, 1995). Instead, 

technology choices should be matched to the 

specific demands of different teaching, research, and 

administrative tasks, with discipline-specific 

support for fields that face greater integration 

barriers (Mercader & Gairín, 2020). 

 

Managing the Human Side of Transformation 

Given the documented links between educational-

technology adoption and staff stress (Fernández-

Batanero, Román-Graván, Reyes-Rebollo, & 

Montenegro-Rueda, 2021), institutions should pair 

technology rollouts with structured training, 

adequate implementation timelines, and channels 

for staff feedback, treating digital self-efficacy as an 

outcome to be actively cultivated rather than 

assumed (Sun & Yoon, 2025). 

 

Reframing Transformation Around Educational 
Purpose 
Finally, leaders should resist treating digital 

transformation as a purely technical or 

administrative exercise. The Education 4.0 literature 

suggests that the most durable transformations are 

those that begin from a rethinking of what and how 

students should learn, using digital tools to serve that 

purpose rather than allowing available tools to 

define it (Mukul & Büyüközkan, 2023; de Oliveira 

& de Souza, 2022). 

 

Conclusion 
Digital transformation in higher education is driven 

by an interacting set of technological, pedagogical, 

organizational, human, external, and policy forces 

that jointly determine how far, and how evenly, an 

institution progresses along a continuum from 

nascent to transformative digital maturity. 

Institutional leaders who treat these drivers as a 

coordinated whole - investing in technology and 

organizational capacity together, matching tools to 

tasks, actively managing the human costs of change, 

and grounding transformation in educational 

purpose rather than technology for its own sake - are 

better positioned to achieve a coherent and 

sustainable transformation. As higher education 

continues to be reshaped by digital technology, 

rethinking institutional strategy around these 

drivers, rather than around any single tool or 

platform, offers the more durable path forward. 

 

Conflicts of Interest 
The authors declare that there is no conflict of 

interest in this manuscript. Results have been 

deduced objectively; nothing influenced this result 

by any individual, monetary, or institutional 

interests. In effect, utmost endeavors were in order 

to conduct a bias-free operation of gathering and 

analyzing the data into interpretation and producing 

a study based on merit, away from research 

inconsistencies. 

 

References 

1. Akour, M., & Alenezi, M. (2022). Higher 

education future in the era of digital 

transformation. Education Sciences, 

12(11), 784. https://doi.org/10.3390/ 

educsci12110784 

2. Begicevic Redjep, N., Balaban, I., & 

Zugec, B. (2021). Assessing digital 

maturity of schools: Framework and 

instrument. Technology, Pedagogy and 

Education, 30(5), 643–658. 

https://doi.org/10.1080/1475939X.2021.19

44291 

3. de Oliveira, K. K. S., & de Souza, R. A. C. 

(2022). Digital transformation towards 

education 4.0. Informatics in Education, 

21, 283–309. https://doi.org/10.15388/ 

infedu.2022.13 

4. Fernández-Batanero, J.-M., Román-

Graván, P., Reyes-Rebollo, M.-M., & 

Montenegro-Rueda, M. (2021). Impact of 

educational technology on teacher stress 

and anxiety: A literature review. 

International Journal of Environmental 

Research and Public Health, 18(2), 548. 

https://doi.org/10.3390/ijerph18020548 

5. Goodhue, D. L., & Thompson, R. L. 

(1995). Task-technology fit and individual 

performance. MIS Quarterly, 19(2), 213–

236. 

6. Mercader, C., & Gairín, J. (2020). 

University teachers' perception of barriers 

to the use of digital technologies: The 

importance of the academic discipline. 

International Journal of Educational 

Technology in Higher Education, 17, 

Article 4. https://doi.org/10.1186/s41239-

020-0182-x 

7. Mohamed Hashim, M. A., Tlemsani, I., & 

Matthews, R. (2022). Higher education 

strategy in digital transformation. 

Education and Information Technologies, 

27, 3171–3195. https://doi.org/10.1007/ 

s10639-021-10739-1 

8. Mukul, E., & Büyüközkan, G. (2023). 

Digital transformation in education: A 

systematic review of education 4.0. 

Technological Forecasting and Social 

Change, 194, 122664. https://doi.org/ 

10.1016/j.techfore.2023.122664 

9. Rogers, E. M. (2003). Diffusion of 

innovations (5th ed.). Free Press. 

10. Sun, T., & Yoon, M. (2025). The impact of 

digital transformation on faculty 



39 
 

performance in higher education: The 

mediating role of digital self-efficacy and 

the moderating role of task-technology fit. 

Frontiers in Psychology, 16, Article 

1693375. https://doi.org/10.3389/fpsyg. 

2025.1693375 

11. Tungpantong, C., Nilsook, P., & 

Wannapiroon, P. (2022). Factors 

influencing digital transformation adoption 

among higher education institutions during 

digital disruption. Higher Education 

Studies, 12(2), 9–19. 

https://doi.org/10.5539/hes.v12n2p9 

12. Venkatesh, V., Morris, M. G., Davis, G. B., 

& Davis, F. D. (2003). User acceptance of 

information technology: Toward a unified 

view. MIS Quarterly, 27(3), 425–478.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


