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Abstract 
In this paper, the authors are analyzing the connection between the adoption of 
digital learning and educational inequality using an integrative conceptual review 
of the theoretical and empirical research published during the years 2000-2024. 
Although digital learning is currently popularly marketed as a tool for increasing 
access and democratizing the education system, it has been shown that its impact 
on equity is circumstantial and multi-layered. The paper is based on the digital 
divide theory, social reproduction theory, and equity-based models of educational 
technology to create a multidimensional framework of connecting access 
conditions with equity mechanisms, as well as learning outcomes. 
In the analysis, the distinction between structural and household levels of access 
to digital infrastructure is made, with notable gaps in connectivity, device access, 
cost, and learning conditions persisting. It also names digital literacy, pedagogical 
design, institutional capacity, and policy alignment as the most significant 
mediating factors determining the quality of interaction of learners with digital 
education. Empirical data shows that although blended and adaptive digital 
learning models have the potential to improve academic performance and 
engagement, the benefits are not evenly allocated. The more socioeconomically 
advantaged the learner, the better the chances of digital access translating to better 
outcomes, and disadvantaged students tend to achieve little improvement or losses 
in learning in the absence of the support systems. 
This paper proposes that digital learning is not intrinsically equalizing nor 
inherently stratifying, but as with the equity implications of digital learning, it is 
constructed on the congruency infrastructure, skills formation, inclusive pedagogy, 
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and institutional support in more extensive socioeconomic contexts. The study, by 
incorporating various threads of study into a theoretically based model of analysis, 
provides a theoretically underlined model of comprehending when digital learning 
adoption alleviates inequality and when it may lead to increased reinforcement 
of current educational inequalities. 

 
INTRODUCTION 
Digital learning has turned out to be a core of the 
modern educational system, changing the ways of 
knowledge delivery, access, and evaluation on the 
international level (Bond et al., 2021; Hodges et 
al., 2020). The growth of online, blended, and 
technology-enhanced learning in primary, 
secondary, and tertiary education has gained 
momentum from the development of information 
and communication technologies (ICTs), the 
popularization of the internet, and the 
development of digital platforms (Bond et al., 
2021; Zawacki-Richter and Latchem, 2018). 
According to the recent peer-reviewed studies, 
there is a growing trend in promoting digital 
learning as a strategic tool by governments and 
international organizations to increase access to 
education, improve the quality of instruction, and 
equip learners with the skills needed to engage in 
digitally mediated economies (Selwyn, 2022; Trust 
and Whalen, 2021). In this regard, digital learning 
is often perceived as a revolutionary power that can 
democratize education and decrease historical 
inequalities (Selwyn, 2022; van Dijk, 2020). 
The COVID-19 pandemic served as an 
unparalleled stimulus to the use of digital learning 
because it forced the entire world to switch to 
remote learning and mass dependency on the 
Internet (Hodges et al., 2020; König et al., 2020). 
Although such a shift showed the versatility and 
adaptability of the digital learning technologies, it 
also revealed underlying inequalities in access, 
readiness, and support of learning (Donovan et al., 
2021; Trust and Whalen, 2021). Remote learning 
among many learners, especially those with a 
socioeconomically disadvantaged background, was 
also described as having low connectivity, 
insufficient devices, low levels of digital literacy, 
and minimal levels of instructional interaction 
(Andrew et al., 2020; Gonaza-Betancor et al., 
2023). Those experiences disproved the belief that 
digital education is inherently equalizing and 

highlighted the necessity of a more critical look at 
the equity implications of its provisions (Donovan 
et al., 2021; Selwyn, 2022). 
Educational inequality is defined as structural 
disparities in educational opportunities and 
achievement with regard to social, economic, 
geographical, and demographic elements 
(Reardon, 2019; Van Lancker and Parolin, 2020). 
There is a significant amount of modern empirical 
literature that proves that the differences in 
income, the education of parents, physical place, 
and the resources in a given institution have a 
significant impact on the academic performance of 
learners and their eventual life opportunities 
(Reardon, 2019; Van Lancker and Parolin, 2020). 
Digital learning is not a social vacuum, but instead, 
it is embedded within these extents of inequality 
already in place (Selwyn, 2022). In turn, the 
booming growth of digital education provokes 
some critical issues concerning whether it can 
reduce or recreate educational disadvantage (van 
Dijk, 2020; González-Betancor et al., 2023). 
The changing meaning of the digital divide is the 
focus of this argument. Initial theories of 
conceptualization centered more on differences in 
physical access to computers and internet 
connectivity on the first level; more recent peer-
reviewed literature focuses on the fact that digital 
inequality is multi-dimensional (van Dijk, 2020; 
van Deursen and Helsper, 2020). Second-level 
divides have to do with digital skills, technology 
use patterns, and the ability to use technology in 
meaningful ways, whereas third-level divides deal 
with unequal levels of educational, economic, and 
social outcomes caused by technology use (van 
Deursen and Helsper, 2020; Scheerder et al., 
2021). Such stratified types of digital inequality are 
quite similar to other forms of more general 
socioeconomic stratification and indicate that 
digital learning may increase the benefits of a 
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group of learners and limit the opportunities of 
others (Scheerder et al., 2021; Selwyn, 2022). 
The continued presence of disparities in access-
related differences in digital learning is 
demonstrated by empirical evidence of high-
income and low- and middle-income countries 
(Gonzalez-Betancor et al., 2023; World Bank 
researchers in peer-reviewed works). Students who 
are in more affluent families are better placed to 
have quality broadband, personal computers, and 
conducive learning environments, which all 
contribute to continued participation in online 
learning (Andrew et al., 2020; González-Betancor 
et al., 2023). On the contrary, learners with 
disadvantaged backgrounds tend to use shared 
devices or smartphones, have poor connectivity, 
and do not have supportive learning 
environments, which adversely impact 
participation and academic achievement (Andrew 
et al., 2020; Van Lancker and Parolin, 2020). On 
the institutional level, schools and universities 
working with marginalized groups are often 
hindered by infrastructure, financial and technical 
resources, and have little capacity to provide high-
quality digital learning (Trust and Whalen, 2021; 
Bond et al., 2021). 
In addition to access, the digital literacy and 
pedagogical design inequities also influence the 
experiences and outcomes of learners. Online 
learning settings are normally characterized by 
high self-regulation, information processing, and 
technological skills (Broadbent and Poon, 2015; 
Scherer et al., 2021). Students who have been 
exposed to digital tools previously and have well-
developed academic support systems are better 
placed to cope with such demands, and students 
whose digital skills are low risk developing 
cognitive overload, becoming disengaged, and 
making less learning (Scherer et al., 2021; Bond et 
al., 2021). Additionally, instructional designs, 
which focus on the passive delivery of content and 
asynchronous communication, can 
disproportionately harm learners who enjoy 
formal guidance, feedback, and interpersonal 
communication (Hodges et al., 2020; Martin et al., 
2020). 
The research on learning outcomes related to 
digital learning is inconclusive and situation-

specific. Recent meta-analyses and systematic 
reviews show that blended learning models are 
capable of generating small positive effects on 
academic achievement in contrast to conventional 
instruction, but these depend on socioeconomic 
groups and institutional settings (Bond et al., 
2021; Scherer et al., 2021). Longitudinal studies 
during pandemic related school closures indicated 
growing achievement gaps especially in 
mathematics and reading and that learning losses 
were found to be concentrated among low-income 
household students and those with low levels of 
digital access (Engzell et al., 2021; Gonzalez-
Betancor et al., 2023). These results support the 
idea that digital learning is never fair and that its 
functionality requires the supportive structural 
and pedagogical conditions (Selwyn, 2022; Trust 
and Whalen, 2021). 
Theoretical views on educational inequality also 
help to understand why digital learning can 
reproduce the existing disparities. According to 
the social reproduction theory, education systems 
tend to reproduce social inequalities by giving a 
better deal to those learners who possess more 
economic, cultural, and institutional capital 
(Bourdieu, 1986/revised applications in Reay, 
2017; Selwyn, 2022). In that regard, the digital 
technologies may be perceived as the extra sets of 
capital that are more accessible and exploited by 
advantaged learners (van Dijk, 2020). In the 
absence of intentional interventions grounded on 
equity, digital learning programs will continue to 
support stratification trends instead of being 
inclusive (Scheerder et al., 2021; Van Lancker and 
Parolin, 2020). Considering these complexities, 
recent research also suggests that the study of 
digital learning adoption should move beyond the 
technologically deterministic stories and focus on 
the socially embedded ones (Selwyn, 2022; 
Zawacki-Richter and Latchem, 2018). Equity-based 
frameworks assert that fair digital learning systems 
do not apply equal treatment to all learners but 
rather differentiate them according to their needs, 
such as investing in specific infrastructure, 
designing inclusive pedagogies, teacher training, 
and overall support mechanisms for learners 
(Trust and Whalen, 2021; Bond et al., 2021). 
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It is against this background that this paper offers 
a critical analysis of the adoption of digital learning 
and educational inequality specifically in relation 
to access, equity, and learning outcomes. Instead 
of viewing digital learning as a piece of technology 
applied in a singular intervention, it is perceived as 
a process that is socially embedded on the ground 
of structural conditions, institutional capacity, and 
individual resources (Selwyn, 2022; van Dijk, 
2020). The three main questions that are used to 
guide the analysis are as follows: (1) How does 
access to digital learning resources differ among 
social groups? (2) What are the equity concerns 
that arise in designing and implementing digital 
learning? and (3) How do digital learning 
outcomes vary on socioeconomic and educational 
backgrounds? Answering these questions, the 
paper aims to add to a more detailed and evidence-
based conceptualization of the role of digital 
learning in the construction of educational 
inequality in the digital era (Bond et al., 2021; 
Scherer et al., 2021). 
 
1.1 Methodological Approach 
The paper takes an integrative approach of 
conceptual review and explores the correlation 
between adoption of digital learning and 
educational inequality. The purpose of the 
integrative reviews is to bring together various 
types of evidence, like the theoretical frameworks, 
empirical studies, and policy studies, so as to 
produce coherent conceptual insights on the 
complex phenomena. In contrast to systematic 
reviews, which seek thoroughness and statistical 
summarization, integrative reviews focus on 
theoretical integration, explanatory 
correspondence, and conceptual model building. 
The sources incorporated in this review were 
located in the specific search of leading academic 
databases, such as Scopus, Web of Science, ERIC, 
and Google Scholar. The search was performed 
with such combinations of keywords as "digital 
learning," "online education," "educational 
inequality," "digital divide," "technology and 
equity," "blended learning outcomes," and 
"COVID-19 school closures." The relevant articles, 
theoretical literature, meta-analyses, and high-
impact international policy reports published 

between 2000 and 2024 were mostly considered by 
the review. 
The criteria of inclusion were based on the fact 
that (a) the study should focus on digital learning 
in formal education (primary, secondary, or 
tertiary), (b) it should study the aspects of access, 
equity, or learning outcomes, and (c) it should be 
an empirically or theoretically insightful analysis. 
Technical research with no educational or equity 
implication of software engineering or platform 
development was done away with. Special 
emphasis was placed on the studies that conduct 
research on socioeconomic differences, 
institutional capability, and the differentiation of 
learning outcomes. 
Instead of the comprehensive coverage, this review 
aims to determine the common mechanisms, 
theoretical patterns, and explanatory relations 
among contexts. In coming up with the integrated 
framework discussed in this paper, about [insert 
number, e.g., 80100] sources were used. The 
synthesis was done through repeated comparison 
of the results between studies, thematic grouping 
of access, equity, and outcome dimensions, and 
mapping conceptual relationships. This 
methodology allowed creating a multidimensional 
framework of access condition, equity process, and 
learning outcome in the broader context of 
socioeconomic environments. 
Through an integrative conceptual review 
approach, this study does not only aim at 
summarizing the available evidence but also offers 
a theoretically based model that explains how and 
when the adoption of digital learning can alleviate 
or recreate education inequities. Although 
integrative reviews lack the objective of statistical 
generalization, transferable mechanisms of 
analysis are offered across different contexts. The 
advantage of this method is that it can reconcile 
both theoretical traditions and empirical studies 
and provide a framework that is not too rigid but 
flexible enough to apply to complex and changing 
phenomena in education, like the adoption of 
digital learning. 
 
2. Conceptual Framework 
Based on the above approach of the integrative 
review, this section will integrate the digital divide 
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theory, social reproduction theory, and equity-
based models to develop a single analytical 
framework based on the recent peer-reviewed 
studies. To make sense of the relationship between 
the adoption of digital learning and educational 
inequality, it is important to understand the social, 
institutional, and technological contexts under 
which learning takes place with the help of a 
conceptual framework (Selwyn, 2022; van Dijk, 
2020). In modern studies, it has always been 
stressed that digital learning is not a neutral and 
independent intervention but a component of the 
existing structures of power, resources, and 
opportunity giving rise to access, engagement, and 
outcomes (Bond et al., 2021; Williamson et al., 
2020). In order to embrace this complexity, the 
current study uses a composite conceptual 
framework based on digital divide theory, social 
reproduction theory, and equity-oriented 
education technology frameworks. Combined, the 
two viewpoints offer a multidimensional 
perspective on the interconnection between 
access, equity processes, and learning outcomes in 
digitally mediated education (Scherer et al., 2021; 
Selwyn, 2022). 
 
2.1 Digital Divide Theory 
The digital divide theory offers a conceptual basis 
for the study of the discrepancies of technology 
adoption and digital learning involvement (van 
Dijk, 2020; Scheerder et al., 2021). Initial 
conceptualizations focused on first-level digital 
divides, which are differences in physical access to 
computers, devices, and internet connectivity. 
Although access is an essential requirement to 
participate in digital learning, recent empirical 
research shows that access is not a sufficient factor 
to lead to equitable participation or success in 
online and blended learning (Scherer et al., 2021; 
Gonzalez-Betancor et al., 2023). 
The second-level digital divides are the differences 
in digital skills, trends of technology utilization, 
and degree of engagement (Hargittai and Micheli, 
2019; van Deursen and van Dijk, 2019). The more 
digitally proficient learners would prefer to 
perform more cognitively demanding and 
educationally valuable tasks with the use of 
technology, as opposed to the less skilled ones, 

which use digital platforms to perform more 
passive or limited types of activities (van Deursen 
and van Dijk, 2019). These skill-based differences 
are directly related to the ability of students in 
educational settings to navigate learning 
management systems, assess online content, and 
complete tasks at their own pace or to complete 
online interactive learning activities (Scherer et al., 
2021). 
Newer literature places more emphasis on third-
level digital divides, which refer to disparities in 
educational, economic, and social results of 
engaging in technology use (Scheerder et al., 2021; 
van Deursen and Helsper, 2020). In this sense, 
digital inequality can be seen as finally embodied 
not in access or ability, but in those who gain 
proportionally in academic outcomes, continuity, 
and long-term education careers as a result of 
engagement in the digital (González-Betancor et 
al., 2023). When applied to digital learning, this 
means that students with more socioeconomically 
advantaged backgrounds have an advantage over 
their underprivileged counterparts in 
transforming digital access into academic 
achievement and future opportunities (Selwyn, 
2022). Digital divide theory, in reference to this, 
envisions a continuum between access and skills to 
outcomes and highlights the fact that disparities 
can and might grow at any point of digital learning 
adoption (van Dijk, 2020; Scheerder et al., 2021). 
 
2.2 Educational Inequality and the Social 
Reproduction Theory. 
Whereas digital divide theory describes the 
existence of inequalities in terms of their relation 
to technology, social reproduction theory gives an 
idea of why these inequalities continue to exist in 
educational systems (Reay, 2017; Selwyn, 2022). 
Based on Bourdieusian views, more recent uses of 
social reproduction theory suggest that education 
systems are likely to reproduce the existing social 
inequalities, with more privileged learners having 
more economic, cultural, and social capital (Reay, 
2017; Savage et al., 2021). 
When applied to digital learning, such aspects as 
access to devices, digital literacy, the support of 
parents, and favorable learning conditions can be 
viewed as the capital that determines the 
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educational attendance and success (Selwyn, 2022; 
van Dijk, 2020). More learners with higher 
socioeconomic status tend to have access to these 
resources and be subjected to institutionally 
supported practices that align with dominant 
cultural beliefs of self-regulated and technology-
mediated learning (Andrew et al., 2020; Gonzalez-
Betancor et al., 2023). On the other hand, less 
fortunate learners can be deprived of the cultural 
and institutional capital to maximize 
opportunities offered by digital learning, which 
results in inequality in engagement and success 
(Van Lancker and Parolin, 2020). 
Notably, the social reproduction theory warns 
about technological determinism as it underlines 
the fact that technological changes do not 
necessarily lead to fair results (Selwyn, 2022). The 
empirical data of school closures during the 
pandemic show that the losses in learning and 
disengagement were particularly higher among 
lower socioeconomic background students, which 
shows that digitally mediated education may 
perpetuate the existing disparities when the 
supportive capital and resources are uneven 
(Engzell et al., 2021; González-Betancor et al., 
2023). In a similar vein, equity-neutral digital 
learning programs will only increase stratification 
and not inclusion (Van Lancker and Parolin, 
2020; Selwyn, 2022). 
 
2.3 Digital learning models based on equity. 
An example of equity-oriented models of 
educational technology offers a normative and 
intervention-oriented conceptual framework that 
demonstrates the structural constraints of digital 
divide and social reproduction models (Bond et 
al., 2021; Trust and Whalen, 2021). Modern 
studies differentiate between equality and equity 
with the belief that equal access to digital tools by 
a learner is not sufficient to support the needs, 
context, and learning ability of all learners (Scherer 
et al., 2021; Selwyn, 2022). 
Universal Design for Learning (UDL) is one of the 
powerful equity-based strategies that recommend 
several channels of engagement, presentation, and 
expression to support different learners in online 
settings (Rao et al., 2014; Ok et al., 2017). In 
learning that is digitally mediated, UDL-aligned 

instructional design facilitates accessible course 
materials, flexible learning speed, and multimodal 
instruction and assessment practices that minimize 
barriers to learners with various abilities, language 
backgrounds, and socioeconomic statuses (Ok et 
al., 2017; Bond et al., 2021). 
On the institutional level, equity-based 
frameworks consider the importance of educating 
teachers as a fundamental element, digital 
pedagogical competence, and efficient technical 
support systems (Tondeur et al., 2017; Scherer et 
al., 2021). The increased engagement among 
students and minimized disparities in online 
learning have systematically been associated with 
the proficiency of teachers to create interactive, 
inclusive, and scaffolded online education (Martin 
et al., 2020; Trust and Whalen, 2021). 
Nevertheless, those institutions working with 
marginalized groups tend to have fewer resources 
in the form of infrastructure, training, and 
technology, and it leads to unequal access to high-
quality digital learning (Bond et al., 2021). 
 
2.4 Integrated Framework: Linking Access, 
Equity Mechanisms, and Outcomes 
By combining these theoretical approaches, the 
conceptual framework implemented in the current 
paper views digital learning adoption as a socially 
mediated and multiphase process influenced by 
the conditions of structure and institutions 
(Selwyn, 2022; van Dijk, 2020). 
To begin with, the access conditions are at 
structural and household levels, which include 
infrastructure, affordability, availability of devices, 
and learning conditions. These aspects define the 
possibility of active engagement of learners in 
digital learning ecosystems (Gonzalez-Betancor et 
al., 2023; Scheerder et al., 2021). 
Second, there is the intermediation between access 
and outcomes by means of equity mechanisms. 
They are digital literacy, institutional capacity, 
pedagogical design, teacher competence, and 
learner support systems. Empirically, it has been 
demonstrated that at the same level of access to 
technology, different learning experiences can be 
achieved based on the quality of instructional 
design and support systems (Scherer et al., 2021; 
Martin et al., 2020). 
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Third, the learning outcomes include academic 
performance, interaction, self-management, and 
future educational careers. These outcomes often 
recap and magnify inequalities in access and equity 
processes at earlier stages, which uphold more 
extensive patterns of educational and social 
inequality (Engzell et al., 2021; Van Lancker and 
Parolin, 2020). 
These phases are incorporated into broader 
socioeconomic, cultural, and policy conditions 
that inform resource deployment, organizational 
interests, and regulatory policies of digital 
education (Williamson et al., 2020; Selwyn, 2022). 
The framework thus highlights the fact that the 
digital learning outcomes are conditional and not 
technologically deterministic, and they require 
that there is a fit between access provision and 
equity-based support mechanisms (Scherer et al., 
2021). 
This theoretical framework combines and presents 
a well-rounded and theoretically based approach 
towards understanding how the adoption of 
digital learning overlaps with educational 
inequality by integrating social reproduction 
theory, the digital divide theory, and equity-
oriented models. It provides a logical framework 
for studying the inequality in access, differences in 
equity processes, and differentiated learning 
outcomes, thus making it possible to understand 
when digital learning can become an inclusion 
tool and when it may perpetuate existing 
inequities (Bond et al., 2021; Selwyn, 2022). 
3. Access to Digital Learning 
The presence of access to digital learning is the 
prerequisite of engagement in technology-
mediated education, but modern literature views 
access as a complex phenomenon based on 
structural, institutional, and household-level 
aspects (van Dijk, 2020; Scheerder et al., 2021). 
Empirical studies show that inequalities 
concerning access are still widespread and socially 
structured, and such concerns have important 
educational consequences and learning 
experiences in online and blended classrooms 
(González-Betancor et al., 2023; Van Lancker and 
Parolin, 2020). 
 

3.1 Structural Access: Infrastructure, 
Connections, and Affordability. 
On the structural level, national infrastructure, 
policy, and digital market conditions are great 
determinants of access to digital learning (van 
Dijk, 2020; Williamson et al., 2020). Resilient 
broadband network, reliable power 
supplies,networks, and affordable internet access 
are also key factors that should be present before a 
continuous use of the internet and blended 
learning (Gonzalez-Betancor et al., 2023). Most 
recent cross-national reports show that there is still 
a growing divide between high-income and low- 
and middle-income nations and urban and rural 
areas with regard to internet quality, bandwidth, 
and affordability (Van Deursen and van Dijk, 
2019; Scheerder et al., 2021). 
Low-resource environments, inadequate 
broadband coverage, and excessive data charges, as 
well as unstable internet connectivity, limit 
institutional delivery and learner engagement in 
digital education (Selwyn, 2022; Trust and 
Whalen, 2021). Although in high-income settings, 
rural and low-income areas have slower 
connectivity, relative cost, and access to high-
quality digital services, which impact continuity of 
engagement and course completion in online 
learning (González-Betancor et al., 2023). 
The issue of affordability is an important aspect of 
structural access, which is also becoming more 
prominent in the current peer-reviewed literature 
(Scheerder et al., 2021). Internet subscription fees, 
digital devices, and software platforms are a 
significant financial burden to economically 
disadvantaged families, and they usually lead to an 
intermittent connection and limited access to the 
real-time learning processes (Andrew et al., 2020; 
Van Lancker and Parolin, 2020). In turn, 
structural access inequalities serve as one of the 
broader mechanisms whereby larger 
socioeconomic gaps are then translated into 
educational disadvantage when learning digitally 
(Selwyn, 2022). 
 
3.2 Access at Home: Interactive Devices and 
Learning. 
In addition to the structural factors, household-
level resources are very important determinants of 

https://portal.issn.org/resource/ISSN/3006-7030
https://portal.issn.org/resource/ISSN/3006-7022


Policy Research Journal  
ISSN (E): 3006-7030 ISSN (P) : 3006-7022  Volume 4, Issue 2, 2026 
 

https://policyrj.com            | Rahman et al., 2026 | Page 226 

access and usage of digital learning among learners 
(Andrew et al., 2020; Gonzalez-Betancor et al., 
2023). The first condition of successful 
participation is device access, in which students 
with better-off backgrounds than their 
disadvantaged counterparts are more likely to have 
access to personal computers or laptops, whereas 
the disadvantaged learners often use shared 
devices or smartphones, which are not as 
convenient in completing complex academic tasks 
(Andrew et al., 2020; Van Lancker and Parolin, 
2020). 
Digital learning experiences are also more distinct 
by the quality of the home learning experience. 
Online learning environments have been found to 
be better with access to peaceful study areas, 
parental guidance, and consistent routines 
(Engzell et al., 2021; Gonzalez-Betancor et al., 
2023). Students residing in overcrowded or 
volatile home environments during school 
shutdowns due to the pandemic had more 
problems with paying attention and accomplishing 
academic assignments, which led to the 
achievement gap expansion (Engzell et al., 2021). 
Notably, access at the household level is 
cumulative in its relationship with structural 
constraints. As an example, a small bandwidth of 
members of a household can limit access to 
synchronous courses in the case of the technical 
presence of connectivity (Andrew et al., 2020). 
This engagement highlights the fact that access to 
digital learning is not unidirectional but complex, 
layered, and interactive (van Dijk, 2020). 
 
3.3 Institutional Access and Digital Readiness 
Access to digital learning is also mediated by 
institutional capacity, digital infrastructure, and 
organizational readiness (Bond et al., 2021; Trust 
& Whalen, 2021). Educational institutions vary 
considerably in their ability to provide learning 
management systems, technical support, digital 
content, and professionally trained teaching staff 
(Scherer et al., 2021). Schools and universities 
serving marginalized populations often face 
chronic underinvestment and limited 
technological resources, constraining their ability 
to deliver high-quality and inclusive digital 
instruction (Selwyn, 2022). 

Teacher readiness represents a central dimension 
of institutional access. Effective digital learning 
requires not only technical proficiency but also 
digital pedagogical competence, instructional 
design skills, and the ability to facilitate interactive 
online engagement (Tondeur et al., 2017; Martin 
et al., 2020). Empirical studies consistently show 
that disparities in teachers’ digital competence are 
closely associated with institutional resources and 
access to professional development, leading to 
uneven quality of digital instruction across 
educational settings (Scherer et al., 2021; Trust & 
Whalen, 2021). 
Institutional access therefore extends beyond 
hardware provision to include leadership support, 
policy alignment, and sustainable digital 
infrastructure. Without addressing these 
organizational dimensions, expansion of digital 
learning may result in superficial access that does 
not translate into equitable educational 
experiences (Bond et al., 2021). 
 
3.4 Access as a Necessary but Insufficient 
Condition for Equity 
Although access is a prerequisite for participation 
in digital learning, contemporary research 
consistently demonstrates that access alone is 
insufficient to ensure equitable educational 
outcomes (van Deursen & van Dijk, 2019; 
Scheerder et al., 2021). First-level digital divides 
related to infrastructure and devices interact with 
second- and third-level divides involving skills, 
usage patterns, and learning outcomes, producing 
layered inequalities in digital education (Scherer et 
al., 2021). 
From an equity perspective, policies focused solely 
on connectivity and hardware provision risk 
overlooking deeper social and institutional 
inequities embedded in digital learning ecosystems 
(Selwyn, 2022; Trust & Whalen, 2021). Equity-
oriented scholarship therefore advocates for 
integrated interventions that address affordability, 
digital literacy, institutional capacity, and 
household constraints simultaneously (Bond et al., 
2021). Failure to adopt such multidimensional 
approaches may enable already advantaged 
learners to benefit disproportionately from digital 
learning opportunities, thereby reinforcing rather 
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than reducing educational inequality (Van 
Lancker & Parolin, 2020; Engzell et al., 2021). 
 
4. Equity in Digital Learning Implementation 
The participation in digital learning as a necessary 
precondition requires access, but equitable 
learning outcomes are determined by the complex 
of mediating mechanisms influencing the way 
learners use digital resources. Equity in digital 
learning refers to both the infrastructure and 
equipment provided as well as the establishment 
of digital skills, inclusive pedagogy, and support 
systems in institutions. Digital learning adoption 
in the absence of specific measures that would 
specifically target these dimensions is likely to 
repeat or enhance educational inequalities. 
 
4.1 Digital Literacy and Skills as Equity 
Mechanisms. 
The capacity to find, analyze, produce, and express 
information via digital technologies is an essential 
factor that defines the fairness of learning: digital 
literacy. More digitally competent learners are 
more prepared to move through the online space, 
to self-directed learning, and to working together 
in a digital environment (Ng, 2012). On the other 
hand, digitally disadvantaged students tend to feel 
overwhelmed in cognition, lack engagement, and 
become frustrated, which results in 
underperformance at school. 
Research has shown that the digital literacy gaps 
often overlap with the already present 
socioeconomic and educational gaps. As an 
example, first-generation college students and low-
income household learners have lower chances of 
being exposed to sophisticated digital tools and are 
therefore limited in using technology to gain 
learning opportunities (Van Dijk, 2020). These 
skill deficiencies should be addressed through 
special interventions: systematic digital literacy 
courses, mentoring, and prompt assistance in the 
framework of online learning environments. 
 
4.2 Pedagogical Design and Inclusivity. 
The equity effects of digital learning have a crucial 
part played by pedagogical strategies. The 
instructional designs where passive content 
delivery or asynchronous interaction or self-paced 

modules are used can benefit learners with high 
degrees of autonomy, motivation, and prior 
knowledge and can harm learners who need 
guided scaffolding and feedback (Means et al., 
2013). On the other hand, utilizing interactive 
pedagogies, including multimedia content 
delivery, custom learning paths, and frequent 
formative evaluation, may promote the 
participation and learning of various students. 
The Universal Design for Learning (UDL) model 
offers a feasible guide to achieving pedagogical 
equity. UDL focuses on a variety of ways of 
engagement, representation, and expression, 
leaving the options of learners with different 
abilities, backgrounds, and learning preferences to 
access content, interact fully, and be competent 
(CAST, 2018). Application of the UDL principles 
to digital learning systems has been identified to 
minimize barriers to students with disabilities and 
underrepresented backgrounds, hence leading to 
more balanced outcomes. 
 
4.3 System of Institutional Capacity and 
Support. 
The other dimension of equity in digital learning 
is institutional readiness and capacity. Not only 
should the institutions have technological 
infrastructure but also trained teachers, effective 
support, and policies that will help them to be 
inclusive. The constraint in personnel, training, 
and financing of schools and universities that serve 
marginalized populations often restricts their 
capacity to apply to an effective digital learning 
environment (World Bank, 2018). 
The teacher preparedness is especially decisive. 
The beliefs of educators, experience, and digital 
pedagogy competence influence the design of 
digital learning activities as well as quality learner 
support. Technological, pedagogical, and content 
knowledge (TPACK) professional development 
programs are found to improve the abilities of 
teachers to offer equitable digital learning 
(Tondeur et al., 2017). On the same note, the 
accessibility of technical support, learning 
analytics, and institutional guidance systems will 
make the digital learning environment accessible 
and responsive, reducing differences between 
students. 
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4.4 Policies and Practices that are Equity-
Oriented. 
On a larger scale, equitable digital learning could 
be supported or sabotaged by policy interventions. 
Equity-oriented policies include investment in 
infrastructure of underserved schools, the use of 
subsidized devices and internet access, the 
introduction of digital literacy as a national 
subject, and the issue of participation and 
performance indicators disaggregated by 
demographical and socioeconomic factors 
(UNESCO, 2023). The available evidence 
indicates that the benefits of digital learning 
policies that combine access-based and equity-
based factors tend to be magnified when 
disadvantaged learners are considered, but 
initiatives aimed at supplying them with hardware 
do not produce significant change (OECD, 2021). 
Overall, to establish equity in digital learning, a 
comprehensive strategy, which combines skill 
building, inclusive pedagogy, institutional 
capacity, and facilitative policies, is needed. The 
adoption of digital learning without considering 
these mediating mechanisms is not enough to 
make sure that all the learners can benefit equally; 
in fact, it could be a source of the opposite impact 
as well, as it may unknowingly support the existing 
imbalance. 
 
5. Learning Outcomes and Digital Learning. 
The end point of digital learning adoption is the 
effect of digital learning on the learning outcomes, 

which involve cognitive, academic, and non-
cognitive learning. This knowledge is important in 
assessing the role of digital learning in reducing or 
increasing educational disparities. It has been 
shown that digital learning can be beneficial to 
some learners and can widen the gap for those 
with low access or assistance. 
5.1 Academic Performance 
Studies have continuously shown that online 
learning, especially blended models that 
incorporate online and in-person learning, has the 
potential to enhance academic achievement in 
various settings (Means et al., 2013). Indicatively, 
meta-analysis reports indicate that students in 
blended courses achieve better performance in 
terms of grades, retention, and understanding of 
concepts compared to those in purely traditional 
courses. On the same note, adaptive learning 
technologies that enable personalization of the 
content according to the level of the individual 
learners have been linked to higher mastery in the 
STEM subjects (Pane et al., 2015). 
The positive impact is, however, not evenly spread. 
Students who have learned digitally and have good 
home setups, as well as students with previous 
academic advantages, are likely to gain more 
disproportionately. On the other hand, the 
disadvantaged students usually get less benefit or 
even a loss when there is a lack of access, support, 
and computer literacy (Engzell et al., 2021). 
 

 
Table 1: Summary of Evidence on Digital Learning and Academic Performance 

Study Context Digital Learning 
Type 

Key Findings Equity Implications 

Means et 
al. (2013) 

K-12 & Higher 
Ed, USA 

Blended Learning Improved performance 
in blended vs. 
traditional courses 

Higher gains for well-
resourced learners 

Pane et al. 
(2015) 

USA, STEM 
subjects 

Adaptive Learning Tailored instruction 
increased mastery 

Students with low prior 
skills benefitted less 
without support 

Engzell et 
al. (2021) 

Netherlands Emergency remote 
learning 

Learning losses during 
COVID-19 closures 

Greater losses for low-
SES students 

Wang et 
al. (2024) 

China Online 
synchronous & 
asynchronous 

Improved engagement 
for urban learners 

Rural learners limited by 
access and skills 
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5.2 Non-Cognitive and Socio-Emotional 
Outcomes 
Digital learning also influences non-cognitive 
outcomes, including motivation, engagement, 
self-regulation, and digital competencies. Studies 
indicate that learners with adequate digital literacy 
and structured guidance report higher engagement 
and self-efficacy (Li & Lalani, 2020). However, 
students with insufficient access or limited skills 
often experience frustration, isolation, and 
reduced motivation, which can compound 
existing educational disadvantages. 
Socio-emotional outcomes are particularly 
sensitive to interaction patterns within digital 
environments. Synchronous communication, 
collaborative projects, and interactive discussion 
forums can enhance engagement and peer 
learning, whereas one-way content delivery may 

undermine participation for less confident 
learners (Hrastinski, 2008). Thus, the design and 
facilitation of digital learning activities critically 
shape both cognitive and affective outcomes. 
 
5.3 Equity Implications of Learning Outcomes 
The distribution of digital learning outcomes 
reflects the interplay of access and equity 
mechanisms described in previous sections. 
Students with stable access, high digital literacy, 
and supportive institutional environments are 
more likely to achieve positive academic and non-
cognitive outcomes. Conversely, learners facing 
multiple disadvantages—low socioeconomic status, 
limited device access, inadequate digital skills, and 
under-resourced institutions—experience smaller 
gains or learning losses. 
 

 
Table 2: Factors Mediating Digital Learning Outcomes 

Factor Positive Influence Negative Influence 
Device 
availability 

Enables continuous access and participation Shared or inadequate devices limit 
engagement 

Internet 
connectivity 

Supports synchronous learning and access to 
resources 

Unstable or slow connectivity 
hinders participation 

Digital literacy Facilitates effective navigation and knowledge 
construction 

Low skills increase cognitive load and 
frustration 

Pedagogical 
design 

Interactive and adaptive methods enhance 
engagement 

Passive, non-interactive methods 
reduce learning gains 

Institutional 
support 

Teacher guidance, technical support, and 
monitoring improve outcomes 

Lack of support increases dropout 
and disengagement 

The cumulative effect of these factors highlights 
the conditional nature of digital learning 
outcomes: technology alone does not guarantee 
equitable learning; it is the alignment of access, 
skill development, pedagogy, and institutional 
support that determines whether outcomes are 
inclusive. 
 
5.4 Conceptual Synthesis 
Integrating the evidence, the conceptual 
framework (Figure 1) is operationalized in digital 
learning outcomes through three pathways: 
1. Access Pathway: Structural and 
household access determine whether learners can 
engage at all. 

2. Equity Mechanism Pathway: Digital 
literacy, pedagogical design, and institutional 
support mediate engagement quality. 
3. Outcome Pathway: Academic 
achievement, cognitive skills, and non-cognitive 
factors reflect the cumulative effect of access and 
equity. 
This framework underscores that digital learning 
adoption has differentiated effects across learners. 
When access and equity mechanisms align, digital 
learning can enhance outcomes and reduce 
disparities. When misaligned, it risks reinforcing 
pre-existing inequalities, emphasizing the need for 
policy interventions, inclusive design, and 
capacity-building initiatives. 
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6. Policy Implications and Recommendations 
The cumulative evidence from Sections 1–5 
highlights that digital learning has the potential to 
enhance educational outcomes but also risks 
exacerbating inequalities if access and equity 
mechanisms are not deliberately addressed. 
Policymakers, educators, and institutions must 
therefore adopt multi-level strategies that 
integrate infrastructure development, capacity-
building, pedagogical innovation, and equity-
focused interventions. 
 
6.1 Infrastructure and Access Policies 
• Expand connectivity: Governments 
should prioritize broadband expansion, 
particularly in rural and underserved regions, and 
implement policies to reduce data costs. Public-
private partnerships can help overcome resource 
limitations (World Bank, 2023). 
• Device provision: Initiatives that provide 
subsidized or loaned devices to students from low-
income households are essential to ensuring 
consistent access (UNESCO, 2023). 
• Inclusive home learning support: 
Programs that address household constraints, such 
as shared device usage or inadequate learning 
spaces, can reduce barriers to engagement. 
 
6.2 Digital Literacy and Capacity Building 
• Curriculum integration: Digital literacy 
should be embedded into formal curricula to 
ensure all learners acquire essential skills for 
navigating digital learning environments (Ng, 
2012). 
• Teacher professional development: 
Targeted training programs in digital pedagogical 
competencies and adaptive teaching strategies are 
critical for equitable instruction (Tondeur et al., 
2017). 

• Support mechanisms: Institutions should 
provide ongoing technical support and guidance 
to students and educators to maximize the 
effectiveness of digital tools. 
 
6.3 Pedagogical and Design Recommendations 
• Universal Design for Learning (UDL): 
Applying UDL principles in digital content and 
assessment promotes inclusion by accommodating 
diverse abilities, learning styles, and socio-
economic contexts (CAST, 2018). 
• Interactive and adaptive learning: 
Incorporating collaborative activities, real-time 
feedback, and adaptive content personalization 
enhances engagement and mitigates disadvantages 
for learners with varying prior knowledge. 
• Monitoring and evaluation: Continuous 
assessment of digital learning outcomes 
disaggregated by socioeconomic and demographic 
variables helps identify disparities and inform 
corrective action. 
 
6.4 Equity-Focused Policy Interventions 
• Data-driven decision-making: Policies 
should be informed by robust data on access, 
engagement, and outcomes, enabling targeted 
interventions for marginalized learners. 
• Integrated multi-level approaches: Equity 
interventions must align structural access 
(connectivity, devices), skill development (digital 
literacy), and pedagogical support to achieve 
meaningful educational inclusion. 
• Sustainable investment: Long-term 
funding for infrastructure, teacher development, 
and learning support is necessary to ensure that 
gains in digital learning adoption are inclusive and 
resilient. 
 

 
Table 3: Integrated Policy Recommendations for Equitable Digital Learning 

Dimension Recommendations Equity Focus 
Infrastructure & 
Access 

Expand broadband; subsidize devices; support 
home learning environments 

Reduces first-level digital divide 

Digital Literacy Curriculum integration; teacher training; 
mentorship programs 

Reduces second-level digital divide 
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Pedagogical 
Design 

UDL, interactive/adaptive content, 
collaborative activities 

Enhances engagement for diverse 
learners 

Institutional 
Support 

Technical support, monitoring, data-driven 
interventions 

Ensures consistent and inclusive 
learning environments 

Policy & 
Governance 

Multi-level strategy, sustainable investment, 
equity monitoring 

Addresses systemic barriers and 
promotes long-term inclusion 
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