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ABSTRACT

This article examines recent evidence on technology access inequality in online education and considers how uneven
access to devices, internet connectivity, digital skills, and learning support can affect students’ learning outcomes. The
study is designed as a qualitative document analysis, drawing on peer-reviewed studies, academic books, and
institutional reports that have shaped the discussion on the digital divide in education. It brings together earlier
conceptual work on digital inequality with evidence produced during and after the rapid expansion of emergency
remote teaching. The review shows that technology access inequality cannot be reduced to a simple question of whether
a student owns a device or has an internet connection. It also involves the quality, stability, and independence of that
access, students’ confidence and digital skills, the design of online courses, and the support available from families,
schools, and institutions. Across the literature, weaker access is linked with lower participation, less consistent
engagement, slower feedback, fewer opportunities for interaction, and wider achievement gaps, especially for learners
from low-income households, rural areas, and historically marginalized communities. However, the evidence also
suggests that outcomes improve when access policies are supported by good teaching, teacher preparation, and
inclusive platform design. The article concludes that online education may either widen or reduce educational
inequality, depending on whether access is treated as a basic educational right rather than a technical extra.
Recommendations are offered for schools, policymakers, and researchers who aim to build fairer online learning
environments.

Keywords: digital divide, online education, learning outcomes, educational inequality, remote learning, access to
technology, student engagement

Introduction

The expansion of online education has made technology access a basic condition for taking part in contemporary
schooling. Once teaching, communication, assessment, and feedback move into digital spaces, students’ chances to
learn depend heavily on whether they have dependable devices, stable internet connections, and the practical skills
needed to use them well. For this reason, the digital divide is no longer a side issue in educational technology. It has
become one of the central questions in discussions of educational equity, both in ordinary schooling and in times of
disruption (Selwyn, 2004; Warschauer, 2003).

In early public debates, the digital divide was often described in fairly simple terms: some people had computers and
some did not. Later research made this picture more complex by showing that meaningful participation depends on
much more than physical access. It also depends on the quality of access, how technology is used, the support available
around the learner, and the ability to turn digital resources into real educational benefits (Robinson et al., 2015; van
Deursen & van Dijk, 2019). In school settings, two students may both appear to be “connected,” but their situations
can be very different. One may work on a personal laptop with fast home broadband and adult support, while another
may depend on a shared phone, unstable connectivity, and limited study space or guidance. These differences influence
what students are able to do, how long they stay engaged, and how successfully they complete academic work.
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The rapid shift to emergency remote teaching during the COVID-19 period brought these inequalities into sharper
view. Research conducted during school closures showed that online learning could not be understood as a purely
technological solution. Its success depended on family resources, school readiness, earlier digital experience, and the
quality of online instruction (Engzell, Frey, & Verhagen, 2021; Ferri, Grifoni, & Guzzo, 2020). In many places, online
education did more than reveal existing inequality; it deepened it by moving much of the burden of access from
institutions to households. Differences in devices, bandwidth, digital skills, and home study conditions therefore
became differences in attendance, engagement, assignment completion, and achievement.

Institutional and international reports have also warned against overly optimistic views of technology in education.
OECD analyses indicate that broad access to computers does not automatically lead to better academic performance,
particularly when digital tools are not carefully connected to pedagogy (OECD, 2015). UNESCO’s 2023 Global
Education Monitoring Report similarly argues that technology supports learning only under certain conditions,
including relevance, inclusion, teacher preparation, and sound governance (UNESCO, 2023). These points are
especially important for education systems that are trying to expand digital learning quickly while long-standing
inequalities in infrastructure and support remain unresolved.

This article therefore addresses a focused question: how does technology access inequality influence learning outcomes
in online education? To answer it, the article reviews foundational and recent literature and organizes the evidence
around three areas: the main dimensions of technology access inequality, the ways in which access affects participation
and achievement, and the policy implications for more equitable online education. Rather than presenting online
learning as either automatically effective or automatically harmful, the article argues that its outcomes depend strongly
on the material and social conditions surrounding access. These conditions need to be understood clearly if schools
and policymakers want online education to strengthen, rather than weaken, educational justice.

Methodology

Research Design

This article uses a qualitative review design based on document analysis. This approach is suitable when a study aims
to bring together conceptual arguments, empirical findings, and policy evidence from different sources in order to
clarify a complex educational issue. Here, the issue is technology access inequality in online education. The review is
not presented as a formal meta-analysis. Instead, it offers an interpretive synthesis of influential peer-reviewed articles,
books, and institutional reports that help explain how access conditions shape learning outcomes.

Source Selection and Scope

The review focuses on sources that meet at least one of four criteria: (1) they offer a foundational account of the digital
divide; (2) they examine access, infrastructure, or digital skills in relation to educational participation; (3) they report
evidence on online learning effectiveness, engagement, or achievement; or (4) they provide policy guidance on
educational technology and equity. Priority was given to highly cited and methodologically influential publications
from recognized academic publishers, peer-reviewed journals, and major international institutions. The final selection
includes books, journal articles, government reports, and international monitoring reports published between 2003 and
2023.

Analytical Procedure

The sources were read comparatively and coded around repeated themes connected with access, use, quality, support,
and outcomes. During the analysis, attention was paid to whether each source defined access in a narrow technical
sense or in a broader educational sense. The review also considered whether learning outcomes were discussed as
participation, engagement, performance, or achievement, and whether inequality was located at the level of the
individual, household, school, or wider system. A thematic synthesis was then used to connect the literature into a
coherent explanation of how technology access inequality works in online education.

Trustworthiness

The credibility of the review was supported by drawing on several methodological traditions, including large-scale
reports, conceptual studies, quantitative research, and review articles. Comparing evidence across these different
sources helped reduce overreliance on any single type of publication. Since the article synthesizes established literature
rather than reporting newly collected participant data, its trustworthiness depends mainly on source quality, interpretive
transparency, and the consistency of findings across the reviewed studies.

Findings

The reviewed literature shows that technology access inequality in online education works through several connected
dimensions. These dimensions are summarized in Table 1 and discussed in the following sections. One important
pattern across the literature is that unequal learning outcomes rarely come from only one cause. They usually develop
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from the combined effects of material access, digital skills, instructional conditions, and the wider socioeconomic
context in which online learning takes place.

Table 1: Dimensions of technology access inequality in online education

Dimension

Description

Representative sources

Physical access

Availability of a usable device and
a stable connection for required
learning activities.

Warschauer (2003); van Deursen &
van Dijk (2019)

Quality of access

Device type, bandwidth, data cost,
reliability, and whether access is
shared or independent.

OECD (2015); Ferri et al. (2020)

Digital skills

Ability to navigate platforms,
manage files, solve basic technical

Robinson et al. (2015); van Deursen
& van Dijk (2019)

problems, and use digital tools
productively.

Opportunity to enter and benefit
from well-designed online lessons,
feedback, and assessment.
Availability of teacher guidance,
family help, peer contact, and
school-level assistance.

Instructional access Sun et al. (2008); UNESCO (2023)

Support access Jaeger & Blaabzk (2020); Azionya

& Nhedzi (2021)

Table 1 shows that the digital divide in education has moved beyond a first-generation problem of basic access and
has become a more layered and relational issue. Early work by Warschauer (2003) and Selwyn (2004) had already
questioned the idea that simply providing devices would solve educational exclusion. More recent studies show that
even where physical connectivity is common, inequalities remain in the quality of access, the independence of use,
and students’ ability to benefit from digital learning opportunities (van Deursen & van Dijk, 2019; Robinson et al.,
2015).

The first dimension is material and infrastructural access. Students’ participation in online learning depends not only
on having a device, but also on what kind of device it is, how many people share it, whether it can run required software,
and whether the connection can support live lessons, video feedback, and multimedia tasks. Hohlfeld et al. (2008)
showed that school-level socioeconomic status influences patterns of technology integration. Later research during
emergency remote teaching showed that these inequalities also enter the home, where shared devices, limited
bandwidth, and expensive data plans can reduce attendance and task completion (Ferri et al., 2020; Azionya & Nhedzi,
2021).

The second dimension involves digital skills and confidence. Online learning asks students to find information, manage
files, understand instructions, move around learning platforms, and communicate through digital tools. These skills are
not distributed evenly. They are often shaped by earlier experience, educational background, and family support. Van
Deursen and van Dijk (2019) show that access inequality increasingly involves differences in material quality and
skills. In educational settings, students with similar connectivity can still have very different experiences: one may
troubleshoot problems, follow deadlines, and complete digital tasks independently, while another may struggle with
the same steps. The result can be slower progress, weaker engagement, and lower persistence.

The third dimension is the learning environment itself. Online education is shaped by course design, teacher presence,
the speed of feedback, and the clarity of expectations. OECD (2015) and UNESCO (2023) both caution that technology
use does not guarantee learning gains. When platforms are confusing, lessons depend too much on passive content
delivery, or feedback arrives late, limited access becomes even more damaging. Students who already face
technological barriers are usually least able to compensate for weak instructional design. By contrast, clear task
structure and flexible access routes can reduce some of the pressure created by access constraints.

The fourth dimension is social and institutional support. In face-to-face schooling, students can often turn to school
facilities, peers, and teachers for immediate help. In online contexts, much of this support has to be recreated digitally
or replaced by resources available at home. Jeeger and Blaabaek (2020) show that learning-opportunity gaps widened
during pandemic disruptions because better-resourced families were more able to support children’s educational
activity. Similar findings appear in studies of remote schooling and higher education, where socioeconomic
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disadvantage affected students’ ability to attend live sessions, complete assignments, and maintain academic routines
(Golden et al., 2023; Azionya & Nhedzi, 2021).

The effects of these inequalities on learning outcomes are summarized in Table 2. The evidence suggests that access
inequality works through both direct and indirect pathways. Direct effects include missed classes, late or incomplete
assignment submission, interrupted assessment participation, and reduced exposure to instructional content. Indirect
effects include lower motivation, cognitive overload caused by technical frustration, less frequent interaction, and
weaker self-regulation. Panigrahi, Srivastava, and Panigrahi (2021) found that engagement mediates perceived
learning effectiveness, which suggests that access problems can reduce achievement partly by weakening the
conditions needed for sustained engagement.

Table 2: Common effects of access inequality on learning processes and outcomes

Outcome area

Observed effect in the literature

Illustrative evidence

Attendance and participation

Lower login rates, missed live
sessions, and interrupted class
participation.

Ferri et al. (2020); Azionya &
Nhedzi (2021)

Engagement

Reduced persistence and weaker
participation when technology
problems create frustration.

Panigrahi et al. (2021); Sun et al.
(2008)

Assignment completion

Late or incomplete work linked to
device sharing, data limits, and
unstable connections.

UNESCO (2023); Golden &
Srisarajivakul (2023)

Assessment opportunity

Unequal chances to complete
quizzes, upload work, or receive
timely feedback.

OECD (2015); UNESCO (2023)

Achievement

Learning loss and wider
performance gaps among

Engzell et al. (2021); Jeger &
Blaabak (2020)

disadvantaged learners when access
is disrupted.

Studies of learning loss provide particularly strong evidence of the relationship between disrupted access and
educational outcomes. Engzell et al. (2021) reported measurable learning loss during school closures and found that
the losses were larger for students from disadvantaged homes. This finding matters because it shows that unequal
outcomes are not only a matter of perception or satisfaction; they can be seen in academic progress itself. The literature
does not support the simple claim that online learning always lowers performance. Rather, it indicates that when access
is unequal, online learning is more likely to harm students who already face educational disadvantage.

The reviewed evidence also shows that access inequality affects students’ time. Learners with weaker access often
spend more time solving technical problems, waiting for files to load, or searching for another connection. This leaves
less time for reading, writing, revision, and reflection. In this sense, inequality in online education is also inequality in
time-on-task. Sun et al. (2008) emphasize the role of system quality, course design, and learner-computer interaction
in e-learning satisfaction. When systems fail or require high-bandwidth participation, students with fragile access fall
behind not because of lower ability, but because digital friction takes up their study time and attention.

Assessment is another repeated concern in the literature. In online settings, quizzes, projects, participation activities,
and feedback are often handled through platforms that assume stable access. Students with intermittent connectivity
or limited devices may miss quizzes, upload incomplete work, or avoid interactive tasks that count toward assessment.
The issue is therefore not only unequal exposure to learning, but also unequal exposure to evaluation. Table 3 brings
together the main mechanisms linking access inequality to participation, engagement, and achievement. These
mechanisms show that technology access is closely tied to pedagogical fairness.

y inequality to learning outcomes
Educational consequence
Lower content coverage

Table 3: Mechanisms linking technolo
Mechanism
Interrupted exposure

Explanation
Students miss lessons,
demonstrations, explanations, and
feedback cycles.
More effort is spent logging in,
downloading files, troubleshooting,
and reconnecting.

Digital friction Reduced time-on-task
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Weaker interaction

Limited clarification and dialogue

Students have fewer chances to ask
questions and receive immediate
support.

Assessment instability

Lower validity and fairness

Performance becomes partly
dependent on technical conditions
rather than learning alone.

Cumulative disadvantage

Widening gaps over time

Repeated small access barriers
reduce participation and widen gaps
over time.

The literature also points to practical responses. Table 4 suggests that the most useful responses are multi-level rather
than only technical. Device distribution, subsidized internet, and school-based infrastructure are necessary, but they
are not enough by themselves. Effective policy also needs teacher professional development, usable platforms, flexible
assessment strategies, offline or low-bandwidth options, and targeted support for families and communities. UNESCO
(2023) argues that technology should be adopted on educational terms rather than market terms, while OECD (2015)
stresses that meaningful learning gains require careful pedagogical integration. Taken together, these findings suggest
that equitable online learning depends on access, design, support, and institutional responsibility working together.

Table 4: Policy directions for more equitable online education

Policy area

Recommended response

Supporting rationale

Devices and connectivity

Guarantee minimum device and
internet access for all students.

Material access remains a
precondition for participation.

Platform design

Use low-bandwidth, mobile-
friendly, and accessible learning
environments.

Quality of design can reduce the
burden of weak access.

Teacher preparation

Train teachers in inclusive online

pedagogy and flexible assessment.

Pedagogy mediates whether
technology helps or excludes.

Monitoring

Track engagement, absences, and

Early detection prevents hidden

submission barriers in real time. access problems from becoming
failure.

Educational access in online
learning often depends on home

conditions.

Work with families and local
organizations to extend support
beyond school.

Community partnership

Discussion

The reviewed studies support a broad understanding of technology access inequality. Access is best understood as an
educational ecology that includes infrastructure, devices, skills, guidance, and institutional design. This view moves
beyond a hardware-centered understanding of the digital divide and helps explain why equal ownership rates do not
automatically produce equal learning outcomes. In line with Warschauer (2003), the evidence suggests that meaningful
inclusion depends on whether learners can use digital tools to take part in valued social and academic practices. The
problem, then, is not just technological scarcity. It is unequal access to educationally meaningful digital participation.
The literature also explains why online education can appear to produce mixed results. Meta-analytic and large-scale
evidence shows that online and blended learning can be effective under suitable conditions (Means et al., 2010). At
the same time, the same field of research shows that effectiveness is not evenly distributed when access conditions are
unequal. This helps resolve a common tension in the literature: online learning may be pedagogically promising in
general, while still being inequitable in practice. The difference lies in implementation. When access is stable, support
is strong, and course design is inclusive, online learning can increase flexibility and engagement. When access is fragile
and support is weak, it can magnify disadvantage.

The findings also suggest that educational inequality in digital contexts is cumulative. Students who lack adequate
devices often also lack quiet study space, adult support, prior digital literacy, and institutional flexibility. These
disadvantages build on one another. As Robinson et al. (2015) argue, digital inequality intersects with broader social
inequalities rather than standing apart from them. In education, this means that access policies cannot be separated
from issues such as poverty, rurality, disability support, language background, or school funding.

A further implication concerns responsibility. Discussions of online learning often place the burden of adaptation on
individual learners, who are expected to be resilient, self-regulated, and digitally capable. The literature reviewed here
suggests that this expectation can hide structural inequities. When a learner cannot participate because of a shared
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device, unstable connectivity, or poor platform design, the problem should not be treated as personal failure. It should
be understood as a weakness in educational provision. This is why UNESCO (2023) and OECD (2015) both emphasize
governance, design, and system-level planning rather than simply encouraging more technology use.

Finally, the literature suggests that future online education policy should move beyond emergency substitution and
focus on resilient inclusion. Emergency remote teaching made access inequalities highly visible, but the issue remains
important after crisis conditions pass. As blended, hybrid, and platform-based learning become normal parts of
education, long-standing divides in access and support will continue to shape who benefits most from digital
environments. Schools that want to use online education equitably need to plan for differentiated access from the
beginning, rather than treating inequity as a problem to fix later.

Results And Conclusions

This review shows that technology access inequality is a decisive factor in online education and a major condition
shaping whether digital learning environments widen or reduce educational inequality. The literature consistently
suggests that access needs to be understood in layers. Material resources, bandwidth, device quality, digital skills,
instructional design, and social support all influence whether students can participate and succeed. Narrow definitions
of access underestimate the problem and can lead to policy responses that look useful on paper but fail to address
students’ actual learning conditions.

The evidence also shows that unequal access affects learning outcomes through several pathways. Students with
weaker access are more likely to miss instruction, receive feedback late, struggle to take part in assessment, and show
lower engagement. Over time, these participation problems can accumulate into performance gaps. Evidence from
learning-loss studies, school-level technology research, and policy reports supports the conclusion that online
education can intensify pre-existing inequality when access is left mainly to household circumstances.

At the same time, the literature does not justify a pessimistic conclusion that online learning is automatically
inequitable. It suggests instead that fairer outcomes are possible when education systems combine infrastructure
investment with strong pedagogy, accessible platforms, teacher preparation, flexible participation routes, and targeted
support for vulnerable learners. The central lesson is conditional: online education is only as equitable as the access
structures and support systems on which it depends.

Recommendations

Practical Recommendations

1. Educational authorities should define digital access as a minimum educational entitlement. This should include an
adequate device, reliable connectivity, and access to essential platforms and learning materials for every student.

2. Schools should design online and blended courses with more than one route for participation, including low-
bandwidth options, downloadable materials, asynchronous pathways, and flexible deadlines when access conditions
justify them.

3. Teacher professional development should include technical training, but it should also cover inclusive online
pedagogy, fair assessment practices, and early identification of students affected by access barriers.

4. Institutions should collect ongoing data on attendance, platform use, assignment submission, and student feedback
so that hidden access problems can be identified before they become long-term academic losses.

5. Partnerships with families and local communities should be strengthened so that access support extends beyond
school walls, especially in rural and socioeconomically disadvantaged settings.

Recommendations for Future Research

1. More longitudinal studies are needed to examine how repeated exposure to unequal online access shapes
achievement over several years, rather than only during a single emergency period.

2. Future research should examine how device quality, shared use, and data affordability interact with motivation, self-
regulation, and teacher feedback across different age groups.

3. Comparative studies across countries and school systems would help clarify which combinations of policy measures
are most effective in reducing digital inequality in online and blended learning.

4. Researchers should give greater attention to intersectional forms of disadvantage, including disability, language
background, rurality, migration status, and school sector.

5. More classroom-level research is needed on how teachers adapt course design for learners with constrained access
while still maintaining academic expectations.

www.tojned.net Copyright © The Online Journal of New Horizons in Education 304



T ':g_l N E D The Online Journal of New Horizons in Education - July 2026 Volume 16, Issue 3

THE ONLINE JOURMNAL
OF NEW HORIZONS IN EDUCATION

References

Warschauer, M. (2003). Technology and social inclusion: Rethinking the digital divide. MIT Press.

Selwyn, N. (2004). Reconsidering political and popular understandings of the digital divide. New Media & Society,
6(3), 341-362. https://doi.org/10.1177/1461444804042519

Hohlfeld, T. N., Ritzhaupt, A. D., Barron, A. E., & Kemker, K. (2008). Examining the digital divide in K-12 public
schools: Four-year trends for supporting ICT literacy in Florida. Computers & Education, 51(4), 1648-1663.
https://doi.org/10.1016/j.compedu.2008.04.002

Sun, P.-C., Tsai, R. J., Finger, G., Chen, Y.-Y., & Yeh, D. (2008). What drives a successful e-learning? An empirical
investigation of the critical factors influencing learner satisfaction. Computers & Education, 50(4), 1183-1202.
https://doi.org/10.1016/j.compedu.2006.11.007

Means, B., Toyama, Y., Murphy, R., Bakia, M., & Jones, K. (2010). Evaluation of evidence-based practices in online
learning: A meta-analysis and review of online learning studies. U.S. Department of Education.

Robinson, L., Cotten, S. R., Ono, H., Quan-Haase, A., Mesch, G., Chen, W., Schulz, J., Hale, T. M., & Stern, M. J.
(2015). Digital inequalities and why they matter. Information, Communication & Society, 18(5), 569-582.
https://doi.org/10.1080/1369118X.2015.1012532

OECD. (2015). Students, computers and learning: Making the connection. OECD Publishing.
https://doi.org/10.1787/9789264239555-en

van Deursen, A. J. A. M., & van Dijk, J. A. G. M. (2019). The first-level digital divide shifts from inequalities in
physical access to inequalities in material access. New Media & Society, 21(2), 354-375.
https://doi.org/10.1177/1461444818797082

Azionya, C. M., & Nhedzi, A. (2021). The digital divide and higher education challenge with emergency online
learning: Analysis of tweets in the wake of the COVID-19 lockdown. Turkish Online Journal of Distance
Education, 22(4), 164-182. https://doi.org/10.17718/tojde.1002822

Engzell, P., Frey, A., & Verhagen, M. D. (2021). Learning loss due to school closures during the COVID-19 pandemic.
Proceedings of the National Academy of Sciences, 118(17), €2022376118.
https://doi.org/10.1073/pnas.2022376118

Jeger, M. M., & Blaabzk, E. H. (2020). Inequality in learning opportunities during Covid-19: Evidence from library
takeout. Research in Social Stratification and Mobility, 68, 100524. https://doi.org/10.1016/j.rssm.2020.100524

Ferri, F., Grifoni, P., & Guzzo, T. (2020). Online learning and emergency remote teaching: Opportunities and
challenges in emergency situations. Societies, 10(4), 86. https://doi.org/10.3390/s0c10040086

Panigrahi, R., Srivastava, P. R., & Panigrahi, P. K. (2021). Effectiveness of e-learning: The mediating role of student
engagement on perceived learning effectiveness. Information Technology & People, 34(7), 1840-1862.
https://doi.org/10.1108/ITP-07-2019-0380

Golden, A. R., Srisarajivakul, E. N., Hasselle, A. J., Pfund, R. A., & Knox, J. (2023). What was a gap is now a chasm:
Remote schooling, the digital divide, and educational inequities resulting from the COVID-19 pandemic.
Current Opinion in Psychology, 52, 101632. https://doi.org/10.1016/j.copsyc.2023.101632

UNESCO. (2023). Global education monitoring report 2023: Technology in education: A tool on whose terms?
UNESCO.

www.tojned.net Copyright © The Online Journal of New Horizons in Education 305



	TECHNOLOGY ACCESS INEQUALITY IN ONLINE EDUCATION AND ITS EFFECTS ON LEARNING OUTCOMES A REVIEW OF CONTEMPORARY EVIDENCE
	TECHNOLOGY ACCESS INEQUALITY IN ONLINE EDUCATION AND ITS EFFECTS ON LEARNING OUTCOMES: A REVIEW OF CONTEMPORARY EVIDENCE




