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ABSTRACT 
One of the most impactful forces that change the education systems across the globe has been 
digital transformation. This paper discusses the convergence of digital transformation and 
education policy and planning, based on recent international literature, policy reports, and 
empirical research in 2021-2024. The research examines four variables that are interconnected, 
including digital transformation, education, education policy, and education planning. It 
examines the ways nations are working to establish the strategic frameworks of digitally-enabled 
education, the obstacles hindering the advancement, especially in developing countries, and the 
facilitating conditions that allow equitable and successful digital transformations. Based on the 
UNESCO Six Pillars Framework and the OECD Digital Education Outlook (2023), the article 
synthesis is based on 29 OECD countries and various contexts in developing countries. Results 
indicate that, although there is strong policy momentum on the international scene, there are still 
crucial obstacles such as lack of infrastructure, digital gaps, gaps in competence of teachers and 
governance misalignments. The paper ends with an idea model and policy suggestions of 
integrated, human-centered digital education change. 
Keywords: Digital Transformation, Education Policy, Planning, Frameworks, Challenges, 
Strategic Pathways 

 
INTRODUCTION 
In the 21st century, we have experienced an 
acceleration of technological change, in which 
digital technologies are increasingly infused 
into all aspects of human activity - business, 
government, health care, education and more. 
Digital transformation (DT) is more than the 
introduction of new technologies; it is a 
fundamental re-organization of institutional 
operations, value creation, and human relations 
with knowledge and other humans (Vial, 2019). 
In the field of education, this is particularly 
significant, as education and learning systems 
are ultimately the key systems through which 

societies pass down their knowledge and train 
their citizens. 
COVID-19 acted as a global shock for 
education systems, requiring a sudden and 
often haphazard shift to remote and blended 
learning (Mhlanga, 2024). This event, though it 
highlighted structural fault lines and inequities, 
particularly in low- and middle-income nations, 
also spurred policy and technological change. 
By 2024 more than two thirds of OECD 
countries had developed or revised national 
digital education strategies, and many 
developing countries were integrating 
education strategies into their national digital 

mailto:fatimaashraf696@gmail.com
mailto:saima.nazakat@uokajk.edu.pk
https://doi.org/10.5281/zenodo.19876329


 Volume 4, Issue 4, 2026 
 

  

https://ijssbulletin.com                              | Ashraf et al., 2026 | Page 490 

transformation strategies (OECD, 2023; GPE, 
2024). 
But the prospects of educational digital 
transformation are not straightforward. 
UNESCO (2024) reported that 1.3 billion 
school-aged children in the world don't have 
access to the internet at home, while 251 
million children and young people have no 
access to education at all. The potential for 
technology to be a leveller could also be a 
source of stratification, unless policies and 
plans prioritized equity, human rights and 
quality pedagogies. 
In this article, we explore the inter-relationship 
between digital transformation and the fields of 
education policy and education planning. In 
particular, it explores four key variables: (1) 
digital transformation as an abstract and 
operational phenomenon; (2) education as the 
systemic context of transformation; (3) 
education policy as the normative and 
regulatory framework; and (4) education 
planning as the strategic and procedural 
framework for change. Through an 
examination of recent empirical and policy 
literature, international frameworks, and case 
studies in countries, the article aims to inform a 
more unified understanding of how to pursue 
digital transformation in education in a 
strategic, inclusive and sustainable manner. 
 
Objectives 
1. To understand the conceptualization of 
digital transformation in education and its 
dimensions 
2. To explore the relationships between 
digital transformation and education policy 
settings around the world 
3. To understand how digital 
transformation is embedded into education 
planning  
4. To determine the key barriers and 
facilitators to digital education transformation 
in different countries 
5. To develop a conceptual framework 
and policy recommendations to drive equitable 
digital education transformation 
 
Literature Review 
Digital Transformation: A significant body of 
research has explored digital transformation in 
business, public administration and education. 

Vial's (2019) literature review on the concept is 
still seminal, recognizing that digital 
transformation involves not just the use of 
technology but also the disruption of value 
chains, processes and cultures. In education, 
this theoretical lens has been adopted by 
authors like Parviainen et al. (2022), who 
contend that digital transformation in 
education involves changing institutional 
culture and pedagogic philosophy as well as 
organizational structures, in addition to using 
digital tools. 
The Education 4.0 literature (Núñez-Canal et 
al., 2022; Ashaari et al., 2021) places the role of 
educational digital change in the wider context 
of Industry 4.0, stating that education should 
undergo change to equip learners with a 
digitised economy that is characterised by 
automation, AI, and the use of data in making 
decisions. It is a view that highlights digital 
literacy, computational thinking, data analysis, 
and creative problem-solving as key learning 
outcomes. The works of ScienceDirect (2023) 
on Education 4.0 frameworks emphasise that 
novel pedagogical solutions such as project-
based learning, augmented reality, and 
personalized education systems are critical to 
transforming the potential of a digital 
transformation into better learning results. 
An even stronger branch of the literature warns 
against technological determinism. The 2023 
Global Education Monitoring Report by 
UNESCO, with the title of Technology in 
Education: A Tool on Whose Terms? dispels 
the notion that increased technology invariably 
leads to improved education. It claims that 
technology in education should be regulated by 
the values of common interest and cautions 
that EdTech market and surveillance-based 
platforms, when regulated, are highly 
dangerous to the privacy of students, equity, 
and the quality of pedagogies. Such a critical 
approach is necessary to base digital 
transformation on rights-based framework. 
Education: Education, as the substantive field 
of digital transformation, is a complex and 
contested notion. Structurally, education 
includes formal education (primary, secondary, 
tertiary), non-formal education and informal 
education. Functionally, it includes the transfer 
of knowledge and skills, the socialisation of 
individuals into cultural and civic values, and 
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the cultivation of critical and creative abilities. 
Each of these has implications for the design 
and assessment of digital transformation. 
The COVID-19 pandemic had a significant 
impact on the world's education systems, with 
many countries rapidly shifting to online 
education. It sped up digital transformation 
processes but also exposed inequities. World 
Bank (2024) statistics show two-thirds of school-
aged children (1.3 billion worldwide) do not 
have access to the internet at home, and in 
2024, 251 million children and young people 
were not in school. The educational impacts of 
the pandemic have been characterised as a 
"learning crisis" with UNESCO (2023) data 
showing more than half of 10-year-old children 
in low- and middle-income countries are unable 
to read an age-appropriate text. 
Universities have been a focal point for digital 
transformation. Mualla and Mualla (2024) 
describe how universities in developing nations 
are responding to digital transformation in the 
midst of resource scarcity, poor infrastructure 
and policy ambiguity. Likewise, Kyambade et al. 
(2024) find that despite leadership being 
pivotal to the success of digital transformation 
in HEIs, socio-cultural factors and lack of 
training are still significant barriers to adoption 
at Makerere University Business School in 
Uganda. 
MOOCs (Massive Open Online Courses) and 
AI-driven learning systems have greatly 
increased access to higher education worldwide, 
creating possibilities for equity and inclusion 
(OECD, 2023). Korea's National Education 
Information System (NEIS) is reported to have 
saved the government USD 237 million per 
year in education management through digital 
transformation - showing the efficiency gains 
possible with digital systems (OECD, 2023). 
But such efficiencies are only possible with 
basic digital infrastructure. 
Education Policy: Research on education policy 
and digital transformation shows both advances 
and shortcomings. Globally, the OECD Digital 
Education Outlook 2023 offers the most 
detailed international perspective. It reports 
that by 2024, the majority of OECD countries 
have student information systems (SIS), but 
these are mainly used for statistical and 
accountability reporting rather than for real-
time decision-making (OECD, 2023). This 

insight has direct implications for digital 
education planning, with a barrier that many 
systems have yet to overcome. 
The national digital education strategies of 
countries differ in terms of comprehensiveness, 
stakeholder consultation, and integration with 
other technology policies. Ireland's Digital 
Strategy for Schools (2022) is a prime example 
of best practice: it was developed following a 
series of multi-stakeholder consultations and is 
explicitly aligned to the EU Digital Education 
Action Plan and the national Harnessing 
Digital policy, and it has a clear 
implementation plan with time-frames and 
funding streams (OECD, 2023). In contrast, 
other countries lack such integration and 
detail. 
AI governance in education is a new and 
evolving area of policy. In early 2024, no 
countries had regulations specific to generative 
AI in education, but South Korea and France 
had regulations under review, and nine other 
countries had developed voluntary guidelines 
(OECD, 2023). UNESCO's AI Competency 
Framework for Teachers (2024), which outlines 
15 competencies in five areas - human-centred 
mindset, ethics of AI, AI foundations, AI 
pedagogy, and AI for professional learning - is a 
useful guide to developing teacher capacity for 
using AI. But such frameworks must be 
operationalised at a national level, which 
requires ongoing policy and capacity-building 
investments. 
Policy challenges are more pronounced in 
developing countries. Assessments of GPE 
(2024) partner countries show that 84.6 
percent think technology is important in 
education, but encounter several challenges 
including lack of synergy between education 
and technology policy, weak government 
capacity for EdTech policy, and challenges in 
the procurement of appropriate technology. 
Mualla and Mualla (2024) also report such 
challenges in the Arab world and Africa, where 
plans for digital transformation are often 
developed but lack the financial, human and 
infrastructural capacity to implement them. 
Education Planning: Planning for digital 
transformation in education is complex, 
involving the integration of technology 
investment decisions with curriculum reform, 
teacher development, infrastructure provision 
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and equity approaches - within political, 
financial and institutional settings. According 
to the OECD (2023), national digital education 
strategies should have: a vision aligned with 
education and technology strategies; an action 
plan with clear actions, timelines and budget; 
monitoring and evaluation methods; and a 
review and update cycle to adapt to 
technological developments. 
Education planning for digital transformation 
involves data systems and EMIS. OECD (2023) 
reported that most OECD countries have 
developed longitudinal student information 
systems, but that these are largely used for 
statistical reporting rather than for real-time 
information to support teachers and leaders. 
Interoperability - the ability for data to be 
seamlessly shared between digital systems - is 
recognised as an important but neglected aspect 
of education planning. The European 
Interoperability Framework (EIF) defines four 
dimensions of interoperability: semantic, 
technical, organisational and legal (European 
Commission, cited in OECD, 2023). 
The Japanese Education Digital 
Transformation (DX) Roadmap (2025) serves as 
a case study of holistic digital education 
planning, which includes teacher work style 
reform, personalised learning environment, 
digital curriculum development, and 
digitalisation of school management. The plan 
explicitly covers equity aspects by targeting non-
digital households and stresses that algorithmic 
optimisation needs to be complemented by 
students' self-regulation abilities (Japan Digital 
Agency, 2025). 
Mhlanga (2024) offers valuable insights into the 
particular planning needs of emerging 
economies in relation to Fourth Industrial 
Revolution technologies. In examining 
obstacles to online asynchronous education in 
developing countries, he highlights a national 
policy as a key missing component, alongside 
poverty, lack of infrastructure and digital 
literacy. This insight highlights the need for 
digital education planning to be grounded in a 
realistic nation-specific context, rather than 
transplanting policies from high-income 
country contexts. 
 
 
 

Methodology 
This article uses a systematic review of literature 
and a policy document analysis. The systematic 
review adhered to the PRISMA (Preferred 
Reporting Items for Systematic Reviews and 
Meta-Analyses) guidelines for systematic 
searches, literature selection, and synthesis. 
 
Search Strategy 
We searched the following databases and 
websites: Google Scholar, Scopus, Web of 
Science, UNESCO iLibrary, OECD iLibrary, 
World Bank Open Knowledge Repository and 
ERIC (Education Resources Information 
Center). Keywords combined any of the 
following terms: 'digital transformation,' 
'education,' 'education policy,' 'education 
planning,' 'EdTech,' 'ICT in education,' 'digital 
education strategy,' 'Education 4.0,' 'digital 
divide,' and 'AI in education.' The search was 
restricted to 2019-2024, with seminal 
theoretical works published before 2019 
included as needed. 
 
Inclusion and Exclusion Criteria 
Studies were included if they: (1) were 
published in English or had English 
translations; (2) focused on digital 
transformation in education at any level 
(primary, secondary, or higher); (3) addressed at 
least one of the four key concepts (digital 
transformation, education, education policy, 
education planning); and (4) were published in 
peer-reviewed journals, institutional reports 
from established international agencies 
(UNESCO, OECD, World Bank, UNICEF, 
GPE), or large-scale conference proceedings. 
We excluded studies that addressed only 
subject-specific technology tools (e.g., particular 
software for teaching mathematics) and did not 
address aspects of digital transformation. 
 
Data Synthesis 
We used a thematic synthesis method to map 
the results across the four variables of interest. 
Themes were identified inductively through 
repeated reading of selected literature and 
deductively through the UNESCO Six Pillars 
Framework and categories used in the OECD 
Digital Education Outlook. Numerical data 
from international reports were used to support 
qualitative claims. Figures and tables were 
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created to represent key relationships, 
comparative results and models. 
 
Findings and Analysis 
Global Landscape of Digital Education Policy 
The last five years have seen unprecedented 
evolution in global policies for digital 

education, with the COVID-19 pandemic 
expediting this process. Table 2 below 
showcases a comparative perspective of the 
national digital education strategies of eight 
countries, as reported in OECD (2023) and 
GPE (2024). 

 
Table 1: Comparative Overview of National Digital Education Strategies (Selected Countries) 

Country Period Strategy/Plan Key Focus Areas 

South Korea 2023 
Digital Transformation of 
Education Initiative (AI-
driven curriculum) 

AI tutors, adaptive learning, 
personalized education 

Estonia 2021–2030 
Education Strategy 
including comprehensive 
digital transformation 

Teacher digital competency, 
digital infrastructure, equity 

Mexico 2020–2024 Agenda Digital Educativa 
Rural connectivity, device 
provision, digital 
infrastructure 

Brazil 2022–2026 
National Digital Education 
Plan (PNED) 

Aligned with national DT 
strategy, equity, access 

Ireland 2022–2027 Digital Strategy for Schools 
Stakeholder-led, curriculum 
integration, teacher training 

Indonesia 2020–2024 
Digital Transformation 
Roadmap & National AI 
Strategy 

113 million digital 
workforce by 2030–2035 

Czechia 2030+ 
Strategy 2030+ – 
Digitalization as 
modernization 

Equity, digital skills, 
modern pedagogy 

Latvia 2021–2025 
Computer for Every Child 
Initiative 

Device provision, 26,000 
laptops to secondary 
students 

 
Table 1 shows countries have diverse 
approaches. While developed countries like 
South Korea and Estonia have formulated 
detailed AI-integrated strategies, developing 
countries like Mexico and Brazil are prioritising 
basic infrastructure and connectivity provision. 
Ireland's strategy, which is built on consultation 
and is consistent with European digital policy, 
is an example of policy integration. Indonesia's 
strategy is ambitious: aiming to empower 113 
million digital workers by 2030-2035 through a 

holistic education and workforce digital 
transformation roadmap.  
OECD (2023) reports that countries that are 
advancing most rapidly have: (a) adopted digital 
education strategies as policy instruments; (b) 
developed implementation plans with a clear 
timeline and budget; (c) supported teacher 
digital competency development, alongside 
infrastructure development; and (d) established 
monitoring and evaluation frameworks to 
assess progress of transformation. 
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Table 2: Operational Definitions of Key Variables 

Variable Definition Key Sources 

Digital Transformation 
(DT) 

The integration of digital 
technologies into all areas of an 
organization or system, changing 
how they operate and deliver value 

Vial (2019); Parviainen et al. 
(2022) 

Education 

The formal and informal systems 
through which knowledge, skills, 
values, and competencies are 
transmitted to individuals 

UNESCO (2023); OECD (2023) 

Education Policy 

Government or institutional 
frameworks, laws, and strategies 
governing the goals, structure, and 
governance of education systems 

OECD (2023); GPE (2024) 

Education Planning 

The systematic process of analyzing, 
designing, and implementing 
strategies to achieve educational 
objectives over defined timeframes 

UNESCO (2024); Mhlanga 
(2024) 

 
The four variables are intimately connected. 
Digital transformation is the technological and 
organisational catalyst for change. Education is 
both the environment and the purpose of this 
transformation - to enhance learning outcomes, 
human capacity building and social justice. 
Education policy offers the normative setting 
(the vision, rules, incentives and governance) 
for digital transformation. Education planning 
translates policy into strategies, budgeting and 
management. 

Crucially, the literature shows that 
misalignments between these variables are key 
causes of failure. Without corresponding 
education policy reforms, digital 
transformation initiatives tend to be disjointed, 
unsustainable or even inequitable. Likewise, 
education policies that envision digital 
transformation without embedding them into 
education planning processes, with realistic 
resource plans, capacity building strategies and 
monitoring systems, remain dreams rather than 
reality (GPE, 2024). 

 
Table 3: Key Challenges to Digital Education Transformation 

Challenge Description Key References 

Infrastructure Deficit 
Absence of reliable internet, power 
supply, and devices especially in 
rural/remote areas 

Mhlanga (2024); UNICEF (2023); 
World Bank (2022) 

Digital Divide 

Socio-economic disparities causing 
unequal access to technology 
between rich and poor, urban and 
rural 

Joseph & Uzondu (2024); OECD 
(2023) 

Teacher Digital 
Literacy Gap 

Many educators lack competencies 
to integrate digital tools effectively 
into pedagogy 

UNESCO AI Competency 
Framework (2024); Guillén-Gámez 
et al. (2021) 
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Challenge Description Key References 

Policy-Technology 
Disconnect 

Education plans often misaligned 
with broader national technology 
policies 

GPE Tech4Ed (2024); Mualla & 
Mualla (2024) 

Financial Constraints 
Insufficient public funding for 
EdTech, especially in low-income 
countries 

World Bank (2024); UNICEF 
ECARO (2023) 

Cybersecurity & Data 
Privacy 

Growing risk of data breaches, 
cyber attacks, and lack of data 
protection frameworks in EdTech 

Yaseen (2022); Dhungana et al. 
(2023) 

Governance Gaps 
Weak institutional capacity and 
unclear accountability structures for 
digital transformation 

OECD (2023); GPE (2024) 

Socio-Cultural 
Resistance 

Attitudes toward technology and 
resistance to change among 
educators and communities 

Kyambade et al. (2024); Mualla 
(2024) 

 
The digital divide appears to be, perhaps, one 
of the most widespread and multi-dimensional 
issues. In Europe and Central Asia, about 36 
million children aged 3 to 17 are reportedly not 
at home with internet access, with a vast socio-
economic gap between the most affluent and 
poorest quintiles 89 percent of children in the 
wealthiest quintile can access the internet at 
home, and only 40 percent in the poorest 
quintile (UNICEF, 2023). It is estimated that 
1.3 billion school-age children in the world do 
not have home internet access (World Bank, 
2024). These statistics highlight the fact that 
digital transformation in the absence of 
intentional equity measures will only exacerbate 
educational disparities. 
Second area of critical concern is teacher digital 
literacy. The AI Competency Framework of 
Teachers (2024) by UNESCO outlines 15 
competencies in five dimensions, but surveys 
indicate that most teachers and especially 
teachers in developing nations are not skilled 
or confident enough to use EdTech effectively. 
A survey mentioned by Mhlanga (2024) showed 
that two-thirds of higher education institutions 
reported that teachers had difficulties with the 
uncertainty related to digital infrastructure and 
lack of awareness of digital teaching platforms. 
Both UNESCO (2024) and OECD (2023) 

underline that the professional development 
programmes should focus not only on the 
technical skills that should be developed but 
also on the pedagogical and ethical aspects of 
using digital tools. 
Issues of governance and policy coherence also 
abound. GPE (2024) recognizes disconnect 
between education plans and technology 
policies as major obstacle in partner countries, 
where lack of institutional capacity to make 
decisions related to technology is pervasive. 
This finding is in line with Mualla and Mualla 
(2024), who report that the digital 
transformation plans in higher education are 
implemented in most developing nations 
without proper governance structures, 
implementation, and funding. 
Cybersecurity is a new and unaddressed issue. 
According to Yaseen (2022), the education 
sector has one of the highest rates of 
cybersecurity attacks, and Dhungana, Gurung, 
and Poudyal (2023) indicate that there is low 
awareness and competence among teachers in 
Nepal about cybersecurity risks in the online 
learning setting. Such results indicate that there 
is a considerable disjunction in digital 
education planning on the risk management 
dimensions. 
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Table 4: UNESCO Six Pillars for Digital Transformation of Education (2024) 

# Pillar Key Components Policy Relevance 

1 Vision & Strategy 
Clear national digital education 
vision with measurable targets 

Aligns technology with equity 
and quality goals 

2 
Infrastructure & 
Access 

Broadband, devices, electricity 
for all learners and institutions 

Foundational for any further 
digital integration 

3 Teaching & Learning 
Digital pedagogies, curriculum 
integration, content 
development 

Drives learning quality and 
relevance 

4 Teacher Competency 
Professional development, 
digital skills training, ongoing 
support 

Critical for effective technology 
adoption 

5 Data & Governance 
EMIS, data interoperability, 
privacy frameworks, ethics of AI 

Enables evidence-based 
planning and accountability 

6 Partnerships 
Public-private, multi-stakeholder 
alliances for sustainable EdTech 

Mobilises resources and builds 
local capacity 

 
This framework is important as it establishes 
digital transformation as a system-change 
process, as opposed to a sequence of technology 
acquisitions. It gives a detailed checklist that 
education planners can use to audit their 
national strategies and spot gaps by specifying 
pillars of infrastructure, teaching and learning 
quality, teacher competency, data governance 
and partnerships and strategic vision. Equity 
and human-centered values are also explicitly 
placed in the centre of the framework, which 
protects against purely technocratic approaches 
to digital transformation. 
 
Discussion 
The Policy-Planning-Technology Triangle 
One of the key conclusions of this review is 
that the coherent alignment of three areas 
including technology strategy, education policy, 
and education planning is a necessary step 
towards effective digital education 
transformation. In places where such an 
alignment is in place, such as the Digital 
Transformation of Education Initiative in 
South Korea or the Digital Strategy of Schools 
in Ireland, transformation is likely to be 
intentional, comprehensive, and to consider 
equity. In its absence, the investments in 
technology become a costly and unsustainable 
intervention, which does not enhance the 
learning results. 

The so-called policy-planning-technology 
triangle is not just a piece of theoretical 
conception but an operationally significant 
point. It implies that digital transformation 
cannot be viewed as a technology procurement 
process by policymakers, and education 
planners cannot consider it as a mere extension 
of the existing plans. Instead, digital 
transformation requires concerted strategic 
frameworks that re-conceptualize the purpose of 
education, redesign institutional processes, re-
construct teacher competency, and reform 
governance arrangements- all simultaneously 
and in a systematic way. 
 
The Equity Imperative 
It is a consistent point in the reviewed literature 
that digital transformation in the field of 
education implies the threat of exacerbating the 
already existing inequalities. The digital divide, 
in the form of inequality in the access to the 
internet and availability of devices, as well as 
digital literacy, is a threat to the emergence of a 
two-tier education system in which the 
advantages of EdTech will be enjoyed by 
students who are already privileged. This threat 
is especially critical in developing countries, 
where the lack of infrastructure and socio-
economic inequalities are the most dramatic 
(Mhlanga, 2024; UNICEF, 2023; World Bank, 
2024). 
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To meet the equity imperative, digital 
education policies and plans must clearly 
address disadvantaged groups in the following 
ways: by providing devices, investing in rural 
connectivity, offering low-cost data plans, and 
designing digital learning resources to be 
inclusive of disadvantaged populations. 
According to the GEM Report by UNESCO 
(2023), the question of technology in education 
on whose terms is not rhetoric but rather an 
urgent question of governance. In the absence 
of intentional policy design that considers 
equity, the digital transformation may turn out 
to be a tool of re-establishing and enhancing 
social stratification. 
 
The Teacher Dimension 
The importance of teachers in the 
transformation of digital education is absolute 
throughout the literature. Teachers are not just 
technicians, who put digital tools to use; they 
are pedagogical professionals, whose skills, 
values, and competencies are what make or 
break the quality of learning. The UNESCO AI 
Competency Framework of Teachers (2024) is a 
significant step towards defining what teacher 
digital competency should be like in the AI era, 
outlining 15 competencies in five dimensions 
of human-centred mindset to AI pedagogy. 
Nevertheless, the development of frameworks 
cannot be sustained without the long-term 
investment in teacher professional 
development, time to prepare lessons, and 
technical assistance on a school level. 
According to OECD (2023) data, the amount 
of time most systems spend preparing teachers 
to deliver digitally-enhanced lessons is still a 
limiting factor in most systems, whereas access 
to and quality of professional development in 
digital skills is unevenly distributed. Teacher 
digital competency should not be an addition 
to education planning but a strategic 
investment in education planning. 
 
Governance, Data, and AI Ethics 
Governance challenges are becoming more 
complex as the digital transformation 
continues. The implementation of EMIS, LMS, 
and AI-based services and the collection and 
analysis of large volumes of student data casts a 
dark cloud over the concepts of privacy, 
security, and the bias of algorithms, as well as 

the concentration of power in the hands of the 
privately-owned technology providers. By the 
beginning of 2024, none of the world had 
established specific generative AI regulations in 
education, and nine countries had already 
established non-binding guidelines (OECD, 
2023). This lag in governance is worrying 
considering the rate at which AI is being used 
in education. 
Education planners need to set up solid data 
governance structures that establish: what data 
should be gathered and why; how data privacy 
and student confidentiality will be safeguarded; 
how the transparency and bias in algorithms 
can be audited; how commercial interests will 
be managed in education technology markets 
in the public. The possible legal and 
reputational repercussions of failing to create 
such frameworks are only a portion of the 
potential damage to the students and 
communities that are meant to benefit through 
means of education system. 
 
A Conceptual Model for Digital Education 
Transformation 
This section is a conceptual framework to 
understand and guide the digital 
transformation of education policy and 
planning based on the reviewed literature. This 
model, as illustrated in Figure 1 (as discussed 
below) identifies four levels of analysis and 
action that can be linked to each of the focal 
variables. 
 
Model Description 
The four key variables are interrelated in a 
nested systemic model described in Figure 1 ( 
Conceptual Model: Digital Transformation in 
Education Policy and Planning): 
Level 1 Digital Transformation (Macro-
Environmental Layer): This is the upper layer 
of the socio-technological context ( Industry 
4.0, AI, cloud computing, big data): The driver 
and the agent of educational change. 
Level 2 Education (System Context Layer): It is 
the educational system with all its complexity 
(schools, universities, teachers, students, 
curricula and assessments and cultural norms) 
in which the digital transformation will be 
mediated. 
Level 3 Education Policy (Normative and 
Governance Layer): This is the policies, 
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regulations and governance provisions that are 
used to define how the digital transformation is 
to be carried out in education. 
Level 4 - Education Planning (Operational and 
Strategic Layer): The real planning activities- 
needs assessment, strategy development, 
resource allocation, capacity building, 
monitoring and evaluation- in which policy is 
translated into institutional action. 
This model states that to achieve successful 
digital transformation of education, all four 
levels need to be aligned. The absence of policy 
and planning in response to digital 
transformation at the macro level resulted in 
uncoordinated, unbalanced, and possibly 
detrimental use of technology. Policy 
formulation which is unfounded on the 
realities of the education system is aspirational. 
When the planning is not coherent in policy, 
planning is fragmented. And digital 
transformation is meaningless until education 
as a system is made the center of its demands of 
equity and the human development goals. 
 
Key Relationships in the Model 
Three essential feedback loops are also 
identified by the model: (1) the evidence loop, 
in which data of educational outcomes is used 
to revise policy and plan; (2) the capacity loop, 
in which investments into teacher and 
institutional capacity can facilitate more 
effective planning and more equitable 
transformation; and (3) the governance loop, in 
which accountability mechanisms help to keep 
digital transformation within the values and 
goals of the education system. 
The model is not meant to be a strict prescript 
but rather a heuristic aid to education 
policymakers and planners to identify areas of 
non-alignment and focus effort. It is useful in 
that it makes clear the multi-level, 
interdependent character of digital education 
transformation- it is easy to fall into the trap of 
seeing it as a one-layered technological or 
administrative problem. 
 
Policy Recommendations 
According to the reviewed literature and the 
conceptual framework, the following policy 
recommendations are proposed to 
governments, international organisations and 
learning institutions: 

For National Governments and Ministries of 
Education 
1. Establish independent digital 
education policies that are clearly aligned with 
national technology, skills and economic 
development policies. Time-limited 
implementation plans, specific accountability 
mechanisms, and special financing plans 
should be part of the strategies. 
2. Invest in widespread digital 
infrastructure as a common good: make 
broadband connection, devices, and access to 
electricity a right to education, especially to 
rural and marginalized populations. 
3. Incorporate equity considerations in all 
digital education strategies: expressly address 
underserved groups with subsidized device 
schemes, offline digital resources collections, 
and inclusive design of EdTech. 
4. Build out detailed teacher digital 
competency models and invest in ongoing 
educator professional growth, such as AI 
literacy support, pedagogical digital 
competencies, and ethical technology use. 
5. Build strong data governance models 
of education technology with explicit data 
privacy laws, AI ethics, algorithm transparency 
mandates, and cyber security practices. 
 
For International Organizations 
1. Enhance technical support to developing 
and emerging economies to develop digital 
education strategies, with a particular emphasis 
on capacity building in countries to plan and 
govern digital education using evidence-based 
approaches.  
2. Encourage the use of the UNESCO Six 
Pillars Framework as a shared tool in the design 
of national digital education strategies, and 
help track national progress on the indicators 
presented by the framework.  
3. Fund open-source, locally modifiable digital 
learning technologies and EMIS systems that 
lessen reliance on proprietary systems and 
EdTech vendors, reducing the expenses 
incurred by low-income countries. 
 
For Education Institutions 
4. Establish institutional strategies of digital 
transformation based on national frameworks 
but contextually specific to institutional 
culture, student demographics, and resources 



 Volume 4, Issue 4, 2026 
 

  

https://ijssbulletin.com                              | Ashraf et al., 2026 | Page 499 

5. Focus on leadership in digital 
transformation, nurture the ability of school 
principals, heads of departments and academic 
managers to spearhead and maintain digital 
change.  
6. Develop feedback processes that allow the 
students, teachers, and parents to be involved 
in the process of digital transformation and be 
able to report issues regarding the use of 
technology, privacy, and equity. 
 
Conclusion 
Digital transformation is not a technological 
phenomenon but a civilizational phenomenon 
the one with far-reaching consequences to the 
way societies structure knowledge, to the way 
societies generate human potential, and to the 
way societies seek social justice. This process is 
urgent and complex in the area of education. 
Urgent, as the rate of technological change is 
exceeding the adaptive abilities of most 
education systems, and as the learning crisis 
experienced by hundreds of millions of 
children around the world is requiring radical 
solutions. Complex, in that education is a 
human enterprise, a part of culture, politics 
and values that cannot be optimized through 
algorithms. 
It has been explored the concept of digital 
transformation in education policy and 
planning by four variables which are 
interconnected; namely, digital transformation, 
education, education policy, and education 
planning. It has based its analysis upon recent 
international literature and authoritative policy 
reports by UNESCO, OECD, World Bank, 
UNICEF, and GPE, finding extensive progress 
in national policy development alongside 
ongoing structural problems, especially in 
developing countries, such as digital divides, 
governance gaps and shortages in teacher 
competency and cyber security vulnerabilities. 
The UNESCO Six Pillars Framework of Digital 
Transformation of Education (2024) is a 
valuable comprehensive framework of dealing 
with these challenges. The OECD Digital 
Education Outlook (2023) is a valuable source 
of comparative data on the development of 
digital ecosystems of countries. Collectively, 
these sources lead to a common conclusion: 
that the successful transformation of digital 
education must be based on consistent 

coordination of vision, policy, planning, and 
implementation-with equity and human 
development at the heart of it. 
The theoretical framework suggested in this 
paper provides an intuitive guide to this 
alignment and its comprehension. The policy 
recommendations progressed focus on the 
support investments, infrastructure, teacher 
capacity, governance, and data systems without 
which the technological ambitions will not be 
achieved. The countries that will enjoy the 
most benefits of digital education 
transformation are those that plan thoroughly, 
invest in the long-term, and govern without 
discrimination as the experience of South 
Korea of using AI to deliver personalised 
education and the vision of 113 million digital 
workers in Indonesia by 2030–2035 shows. 
The task of the research community is to keep 
on developing the rigorous, context-specific 
evidence base that must be used by education 
policy makers and planners to make informed 
decisions. This involves longitudinal research 
on the effects of technology on learning 
outcomes, comparative research of models of 
governance related to AI in education, and 
participatory research with teachers, students, 
and communities regarding their experiences of 
and expectations of digital transformation. It is 
only through such a long-term academic 
investment that research can play its part in 
making digital transformation in education 
really be in the common good. 
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