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ABSTRACT:

The digital divide which refers to the unfair distribution of digital technology access
and internet connectivity and digital literacy skills among different groups of people has
become the major structural factor that creates educational inequality in the twenty-first
century. In developing countries 91 percent of children from low-income families face
learning poverty according to the World Bank (2023) which creates a learning gap
between students who have digital access and those who do not. This research paper
investigates multiple aspects of the digital divide that exists in developing countries
educational systems by studying its fundamental causes and its effects on educational
results which intersect with existing gender and geographical and income-based
disparities. The paper presents a study that demonstrates through secondary data analysis
from World Bank ITU UNESCO and UNICEF distribution of data from 2021 to 2023 and
30 peer-reviewed studies about digital divide issues across Sub-Saharan Africa South Asia
Southeast Asia and Latin America that digital divide exists as a permanent element of
global educational inequality which needs government policies to establish infrastructure
and develop teaching methods and create educational materials and manage educational

systems.
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1. INTRODUCTION:
The COVID-19 pandemic closed schools for 1.6 billion students beginning in March 2020, which made

the digital divide - an abstract structural inequality - become an educational emergency that people could
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observe. High-income countries managed to shift their education systems to remote learning despite
experiencing disruptions because their residents possessed broadband internet and home devices and
teachers had digital skills. The situation in low- and lower-middle-income countries demonstrated an
empty space. UNESCO estimated that more than 500 million students around the world did not have
remote learning access during the pandemic because students required devices and internet connection
and electricity and basic digital skills which they lacked to take part in virtual education (UNESCO, 2020).
The digital divide existed before the pandemic started but the pandemic showed its educational effects
which had developed over many years.

The digital divide concept originated from Norris (2001) research and gained academic recognition
through the OECD and ITU research efforts which began in the late 1990s. Researchers constructed early
definitions of the term to study two fundamental elements of digital access which included computer
ownership and internet availability in homes. Modern academic research demonstrates three levels of
digital access because people need physical equipment to access the internet which basic users need to
connect whereas developed users need advanced equipment to obtain better results from their online
activities (van Dijk, 2020). Different educational systems experience their specific challenges through
each level because most digital inclusion programs in government only address the first level while they
maintain all other levels of the digital divide between peaple.

The paper presents an evidence-based analysis which demonstrates that educational inequality in
developing countries results from the digital divide. The study investigates structural determinants which
create educational disparities between different groups while assessing how the divide affects educational
outcomes. The research review combines evidence from multiple studies to identify the most effective
educational policies which research evidence demonstrates as effective.

2. Conceptual Framework: The Three-Level Digital Divide

The digital divide research in this paper adopts Van Dijk's (2020) cumulative disadvantage model as its
fundamental theoretical framework. The model establishes four consecutive obstacles which prevent
people from achieving complete digital participation, starting with motivational access which measures
the desire to use digital technology and proceeding through material access which requires users to own
hardware, software, and connectivity and then through skills access which measures digital literacy from
operational through strategic levels and finally reaching usage access which assesses the different types
and quality of digital activities

The educational system uses every barrier to create distinct ways which people experience unequal
treatment. Students who lack motivational access — often from communities with negative prior
experiences of technology or from households where parents have not pursued digital engagement — may
resist digital learning even when devices and connectivity are technically available. Students who lack
material access are simply excluded from digital educational opportunities regardless of motivation or

skill. Students who own devices and WiFi access but lack skills access perform low-quality digital
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activities which result in low learning outcomes because they only watch content without participating in
interactive digital educational experiences. Basic messaging access provides students with extremely
limited educational possibilities which are not evident from overall connection statistics. Intervention
design which targets root problems requires context-specific identification of the primary digital divide.
3. Structural Determinants of the Digital Divide in Developing Countries

3.1 Infrastructure Deficits

The digital divide in developing countries exists because their infrastructure lacks reliable broadband
services and constant electricity and affordable technology. The International Telecommunication Union
(ITU) reported in 2023 that 66 percent of the worldwide population uses the internet but this percentage
shows significant differences across different areas. The International Telecommunication Union (ITU)
report from 2023 shows that only 36 percent of Sub-Saharan African people have internet access while
rural areas experience internet access rates that range from 12 to 17 percent. More than 733 million people
throughout the world remain without electricity access yet over 80 percent of these individuals live in
Sub-Saharan Africa and South Asia which creates a situation where internet access becomes useless
without battery systems or solar power solutions. Broadband infrastructure investment for low-income
countries during the 2018-2022 period reached only 0.2 percent of their GDP while high-income countries
invested 0.8 percent of their GDP (World Bank, 2023) which resulted in a ongoing investment gap that
market forces will not resolve.

3.2 Affordability and Economic Exclusion

Cost structures systematically prevent low-income households from accessing infrastructure which
already exists. The Alliance for Affordable Internet (A4Al) defines affordable internet as a 1GB data plan
costing no more than 2% of monthly income. The study found that 62 out of 85 developing countries
which researchers examined in 2023 exceeded the threshold because internet access required low-income
families to spend prohibitive amounts of their household income. The basic smartphone which costs USD
80 creates a second level of economic exclusion because it exceeds one month's income for people who
live just above the USD 2.15 daily poverty line. The cost structures create a situation where digital access
divides people according to their income level which results in educational disadvantages for children
who require extra support.

3.3 Gender and Geographic Dimensions

The digital divide creates more severe problems for gender issues and geographic disparities which need
to be addressed through specific policy measures. Women in low and middle income countries worldwide
experience a 16% lower probability of mobile phone ownership and a 26% lower probability of using
mobile internet compared to men (GSMA 2023) because social norms and safety issues and financial
barriers and literacy problems create greater obstacles for women. The gender gap in internet use reaches
more than 40 percentage points in South Asian rural areas which results in rural low-income girls facing

three overlapping barriers of gender and geography and income that prevent them from accessing digital
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education. Rural areas experience consistent internet access deficits that range from 20 to 35 percentage
points because all developing regions show higher access rates in urban areas (see Table 1). The largest
rural-urban gaps in access exist in Sub-Saharan Africa at 35 pp and South Asia at 32 pp.

4. Empirical Evidence: Regional Digital Divide and Educational Outcomes

Table 1 presents a comparative synthesis of key digital access and educational outcome indicators across
major developing regions and income groups, drawing on data from ITU (2023), World Bank (2023),
UNESCO (2023), and UNICEF (2022). Learning poverty exists when 10-year-old children face reading
difficulties since they cannot read or comprehend basic stories which serve as a common educational
benchmark used in educational economics.

Table 1: Digital Access Indicators and Educational Outcomes by Developing Region and Income Group (2023)

Internet | Internet Household Out-of- Learnin

Region / Access Access Device School Povert g

Country Group Urban Rural Ownership | Children Rate (o/y)
) ) (%) ) °

Sub-Saharan 52 17 35 24 20.4 89
Africa
South Asia 60 28 32 38 5.6 58
Southeast Asia 71 38 33 54 3.2 42
Latin America & 76 48 28 62 6.8 54
Carib.
Middle East & 68 34 34 49 8.1 52
N. Africa
East Asia & 84 65 19 76 2.1 19
Pacific
Low-Income 32 12 20 18 24.6 91
Countries
Lower-Middle 55 26 29 36 9.8 63
Income
Upper-Middle 74 52 22 61 4.2 37
Income
World Average 81 47 34 72 8.6 57
(2023)

Sources: ITU Digital Development Report 2023; World Bank WDI 2023; UNESCO Institute for Statistics 2023; UNICEF
2022. The Urban-Rural Gap uses three colors red and orange and green to show three different percentage ranges. The
Learning Poverty assessment uses three colors to show different levels of learning poverty which require 80 percent or more

for red and 50 percent or more for orange and less than 50 percent for green.

The digital access indicators show educational outcomes through their relationship with educational
outcomes according to Table 1. Sub-Saharan Africa has the highest urban-rural internet access gap which
measures 35 percentage points and the lowest household device ownership which amounts to 24 percent

and the highest learning poverty rate which shows that 89 percent of ten-year-olds in the region cannot
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read with basic comprehension. The group of low-income countries shows a learning poverty rate of 91%
while East Asia and Pacific region shows a learning poverty rate of 19% according to data from areas
with higher internet access and device ownership. The digital divide creates learning poverty since digital
exclusion affects educational outcomes through its impact on all indicators which show a consistent
relationship across all rows of data.

4.1 Digital Access Gaps and Educational Barriers Visualised

Figure 1 shows two essential data dimensions through its graphical content. Figure 1a shows the internet
access rates for urban and rural areas in six developing regions, using the global average of 64% as a
reference dashed line to demonstrate that all rural areas in developing regions fail to meet this standard.
Figure 1b shows the percentage of students in low-income countries who experience six different
challenges to digital learning, with lack of internet access being the most common barrier at 62% and

absence of a home device following at 58%.

Figure 1a: Urban vs Rural Internet Access Figure 1b: Barriers Contributing to
by Developing Region (2023) Educational Inequality (Global Avg, 2023)
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Figure 1: (a) Urban vs Rural Internet Access by Developing Region; (b) Barriers Contributing to Educational
Inequality in Low-Income Countries (2023)

5. Impact of the Digital Divide on Educational Inequality

Digital exclusion produces educational results that show immediate impacts and extended effects on
students. Students who lack digital access in the present time face educational resource barriers which
exist through online textbooks and adaptive learning platforms and Al-assisted tutoring tools that prove
effective in improving learning outcomes through their availability in educational settings. The World
Bank's analysis of learning poverty data shows that controlling for income level countries with higher
rates of student internet access show learning poverty rates 12-18 percentage points lower than those with
similar income but lower connectivity which suggests that digital access has a significant independent
relationship with educational results (World Bank 2022).

The extended effects of the situation hold equal importance. Dutta and Lanvin (2021) conducted research

that used panel data to study 65 low- and middle-income countries and discovered that a 10 percentage-
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point rise in youth internet penetration results in a 1.8 percentage-point increase in secondary school
completion rates within a five-year period. The ILO estimates that 80% of jobs created in the next decade
in developing countries will require intermediate to advanced digital skills which establishes a direct
connection between educational digital exclusion and labour market marginalisation for students who
complete their education without acquiring digital literacy skills.

The pandemic learning loss data provide the most recent and dramatic illustration of this dynamic.
Students from low-income countries who had limited digital access according to UNICEF assessment
showed learning losses that were 2.4 times greater than students from lower-middle-income countries who
had better connectivity and 4.1 times greater than students from high-income countries (UNICEF,
2022).The average student in Sub-Saharan Africa experienced 1.8 years of learning loss which compared
to 0.9 years in Latin America and 0.4 years in East Asia creating a learning gap which will affect
educational systems for the next generation.

6. Policy Responses and Their Limitations

Over 40 developing countries have implemented hardware provision programmes which distribute tablets
and laptops and mobile phones to students with One Laptop Per Child (OLPC) programme serving as the
most researched case study. The research shows that device accessibility results in positive learning
outcomes yet hardware access without educational changes and teacher training and learning materials
development results in only minimal educational improvements (Cristia et al., 2017). Community WiFi
and public access programmes have expanded connectivity at lower per-student cost but show limited
learning outcome impacts because teacher digital literacy constraints limit pedagogical use of available
connectivity. Teacher digital literacy development has received comparatively less investment than
infrastructure programmes despite evidence suggesting it is the critical bottleneck. The UNESCO (2023)
review of 22 ICT-in-education programmes found that sustained teacher professional development
investment led to double the learning improvements than infrastructure-only investment. The education
system has established an erroneous funding system that operates with less money for teacher
development than for hardware distribution which the system needs to correct immediately. Satellite
internet solutions such as Starlink and OneWeb offer technical pathways to remote connectivity but at
cost structures currently inaccessible to governments and schools without substantial subsidy —
underscoring the need for international development finance to treat digital infrastructure for education as
a global public good.

7. Conclusion: Towards a Rights-Based Digital Inclusion Framework

Technological expansion does not simply create the digital divide which functions as a fundamental
system that perpetuates current educational disparities in the digital era. All evidence presented in this
paper demonstrates that digital exclusion in developing nations exists across three main areas which

include infrastructure and affordability and skills and usage and this exclusion results in educational
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status and their gender and their geographic location and their marginalized social position.

The current situation needs digital educational access to be recognized as a fundamental right which exists
under Article 26 of the Universal Declaration of Human Rights so that educational institutions can change
their current system which relies on market expansion. The public good of broadband infrastructure
investment should receive public funding according to this approach. The organization needs to establish
rules which will make device and data costs affordable according to A4Al benchmarks. The organization
needs to implement gender-specific digital literacy training programs. The organization should establish
teacher digital professional development programs as its first priority while hardware acquisition remains
secondary. The organization needs to provide funding for developing digital educational materials which
exist in local languages because 55% of students in low-income countries do not have access to any digital
educational resources (UNESCO 2023).

The COVID-19 pandemic showed educational institutions during the 2020 lockdown period that
unaddressing the digital divide led to significant educational losses. The research evidence reviewed in
this paper demonstrates that these costs are not temporary disruptions but permanent learning deficits that
reduce affected individuals' lifetime earnings, health literacy, civic participation, and capacity to benefit
from digital public services. The educational system needs to close the digital divide because it represents

an urgent equity issue that demands technology solutions.
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