IJRASET

International Journal For Research in
Applied Science and Engineering Technology

" INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGQGY

Volume: 14 Issue: Vi Month of publication: July 2026

DOIl: https://doi.org/10.22214/ijraset.2026.84419

www.ijraset.com
Call: (£)08813907089 | E-mail ID: ijraset@gmail.com




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 14 Issue VII July 2026- Available at www.ijraset.com

Digital Education in India: Bridging the Divide or
Widening the Gap?

Ms. Ashwini Paraji Lokhande’, Dr. Abhijeet Shelke’
1(PhD Research Scholar), BE (CSE), MBA (HR), M.Phil (Management Science), Dr. Babasaheb Ambedkar Marathwada University,
Chh. Sambhajinagar, India
?(Research Guide), Director, Department of Management Science, Dr. Babasaheb Ambedkar Marathwada University, Chh.
Sambhajinagar, India

Abstract: The rapid expansion of digital technology in Indian education, accelerated sharply by the COVID-19 pandemic, has
been widely projected as a great equaliser capable of extending quality learning to every corner of the country. Government-led
programmes such as the Digital India Campaign, PM eVIDYA, SWAYAM, DIKSHA, and BharatNet have sought to build the
infrastructural backbone for this transformation. Yet, empirical evidence continues to reveal a persistent and, in some
dimensions, widening gap in access, affordability, and effective usage of digital learning tools across rural-urban, gender,
income, and social-category lines. This paper critically examines whether digital education in India is genuinely bridging
historical divides in access to quality learning or, paradoxically, reinforcing existing inequalities by privileging those who
already possess digital devices, connectivity, and the requisite digital literacy. Drawing on secondary data from government
reports (UDISE+, NSSO, NFHS-5), the Annual Status of Education Report (ASER), and existing academic literature, the study
maps the dimensions of India's digital divide, evaluates major policy interventions, and identifies the structural and socio-
economic factors that continue to determine unequal digital learning outcomes. The paper concludes that digital education,
while expanding the ceiling of educational possibility for connected learners, has simultaneously exposed and, in certain
respects, deepened the floor-level disparities between advantaged and disadvantaged learner groups, and it proposes a set of
policy and institutional recommendations to move the system towards genuinely inclusive digital learning.
Keywords: Digital Education, Digital Divide, ICT in Education, Rural-Urban Disparity, Digital Literacy, Education Policy,
India.

L. INTRODUCTION
Education has historically been regarded as the single most powerful instrument of social mobility, and in the twenty-first century
this instrument has become inseparable from digital technology. Over the last decade, India has witnessed an unprecedented push
towards the digitalisation of teaching and learning, driven by falling smartphone prices, expanding mobile broadband coverage, and
an ambitious set of government programmes launched under the umbrella of the Digital India Campaign. The COVID-19 pandemic,
which forced the closure of schools and colleges for extended periods between 2020 and 2022, compressed years of digital adoption
into a matter of months and made online and blended learning a lived reality for millions of Indian students almost overnight.
This transition has been celebrated as a democratising force, one that promises to carry quality instructional content, expert faculty,
and standardised assessment beyond the physical boundaries of well-resourced urban schools and into the remotest villages.
Platforms such as SWAYAM, DIKSHA, PM eVIDYA, and the National Digital Library, together with infrastructure programmes
like BharatNet, have been positioned as the foundation of an India in which geography and family income no longer determine the
ceiling of a child's learning.
However, a growing body of evidence suggests that the benefits of this digital shift have not been distributed evenly. Government
data indicates that only a fraction of rural schools possess functional internet connectivity when compared with their urban
counterparts, and household-level surveys show substantial gaps in device ownership, data affordability, and digital skill by
geography, gender, and social category. The result is a paradox at the heart of India's digital education story: the same technologies
that hold the promise of bridging historic educational inequities may, in the absence of deliberate and sustained intervention, end up
widening the gap between those who are digitally empowered and those who are digitally excluded. This paper investigates this
paradox in depth, asking whether digital education in India is, on balance, a bridge or a barrier to educational equity.
The remainder of this paper is organised as follows. Section Il reviews the relevant academic and institutional literature on the
digital divide, both globally and within the Indian context. Sections I11 and 1V establish the significance of the study and the specific
research gap it addresses, while Sections V and V1 set out the objectives and research questions guiding the analysis.
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Section VII details the research methodology. Section VIII presents the core empirical analysis, mapping the digital education
divide across its infrastructural, gender, socio-economic, literacy, and outcome dimensions, followed by a dedicated examination of
state-wise variation in Section X and the impact of the COVID-19 pandemic in Section X. Section XI reviews government policy
responses, Section XII situates India's experience within an international comparative perspective, and Sections XIII and XIV
present the paper's findings and the key structural challenges identified. Section XV offers policy recommendations, Sections XVI
and XVII set out the study's limitations and directions for future research, and Section XVII1 concludes.

1. LITERATURE REVIEW
A substantial body of research has examined the digital divide in education from both global and India-specific perspectives. Early
conceptualisations of the digital divide focused primarily on the binary of access versus non-access to devices and connectivity;
however, subsequent scholarship has expanded this framework into a multi-layered construct encompassing a first-level divide
(physical access to hardware and networks), a second-level divide (differences in digital skills and effective usage), and a third-level
divide (disparities in the real-world outcomes and benefits derived from digital engagement).
Studies comparing rural and urban student populations in India have consistently found that computer and internet usage for
academic purposes remains substantially lower among rural students than urban students, even where basic access exists, pointing to
differences in digital literacy, parental support, and perceived relevance of digital tools as compounding factors beyond mere
connectivity. Gender-focused research using National Family Health Survey data has similarly documented a persistent gap in
mobile ownership and internet usage between men and women, with rural women emerging as the most digitally excluded
demographic segment in the country. Research examining the pandemic-era shift to online learning has highlighted how school
closures disproportionately disadvantaged children from low-income and rural households who lacked dedicated devices, stable
electricity, or affordable data plans, resulting in documented learning losses that have persisted into subsequent academic years.
Government and independent assessment reports reinforce these academic findings. The Unified District Information System for
Education Plus dataset shows that a substantial proportion of Indian schools still lack functional ICT infrastructure, with the
shortfall considerably more acute in rural areas. Annual Status of Education Report surveys have repeatedly found that foundational
literacy and numeracy outcomes remain weak even as school enrolment approaches universal levels, suggesting that access to
schooling and access to genuinely effective learning, digital or otherwise, are not the same thing. Taken together, the literature
suggests that the digital divide in Indian education is not a single gap but a layered and self-reinforcing set of disparities that
requires equally layered policy responses.
International scholarship on the digital divide, originating with early conceptual work by researchers such as van Dijk and Hargittai,
has consistently argued that closing a digital divide requires attention that moves progressively from motivational access, to material
access, to skills, and finally to usage outcomes, and that policy interventions focused solely on the first of these stages tend to
plateau in their impact once a baseline level of physical access has been achieved. This theoretical framing is directly relevant to the
Indian context: national programmes have made substantial progress on material access in the form of device distribution and
network rollout, yet the evidence reviewed above suggests that India's digital education divide is increasingly concentrated at the
skills and usage-outcome stages rather than at the stage of physical access alone. Comparative international research from UNESCO
and the World Bank on pandemic-era school closures similarly found that low- and middle-income countries, India included,
experienced the largest and most persistent learning losses among children who lacked both connectivity and a supportive home
learning environment, reinforcing the view that digital and socio-economic disadvantage compound rather than operate
independently of one another.
The National Education Policy (NEP) 2020 explicitly acknowledges this layered nature of the digital divide, calling for a National
Educational Technology Forum and equity-focused digital infrastructure investment as core structural priorities rather than optional
supplements to traditional schooling. Scholarly commentary on NEP 2020's digital provisions has been broadly supportive of its
intent but has also cautioned that the policy's success will depend heavily on implementation capacity at the state and district level,
an observation that aligns closely with the state-wise variation documented later in this paper. Taken as a whole, the literature
converges on the view that technology-led educational reform in India, and in comparable developing-country contexts more
broadly, tends to produce equitable outcomes only when access initiatives are deliberately sequenced with, rather than substituted
for, sustained investment in skills, pedagogy, and outcome monitoring.
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1. SIGNIFICANCE OF THE STUDY

This study holds relevance for multiple stakeholder groups engaged with India’'s education system. For policymakers at the central
and state level, the paper offers an integrated evidence base that connects infrastructure statistics with learning-outcome data,
supporting more precisely targeted resource allocation than infrastructure metrics alone would permit. For school administrators and
teacher-training institutions, the analysis highlights the specific, actionable role of pedagogical and digital-literacy capacity-building
as a complement to, rather than a substitute for, hardware and connectivity investment. For researchers, the study consolidates a
fragmented evidence base spanning government reports, national surveys, and academic literature into a single analytical frame, and
identifies specific gaps, particularly around household-level device allocation and state-district comparative analysis, that merit
further primary research. Finally, for civil society organisations and community-based digital literacy initiatives, the study
reinforces the empirical case for continued investment in demand-side literacy and affordability interventions alongside supply-side
infrastructure programmes, since the evidence reviewed here indicates that both are necessary and neither alone is sufficient to close
India’s digital education divide.

V. RESEARCH GAP

While a considerable volume of literature and government reportage addresses either the state of digital infrastructure in India or the
state of foundational learning outcomes, comparatively few studies bring these two strands of evidence together into a single,
integrated assessment of whether digital education is a net-equalising or net-stratifying force. Much of the existing work is either
narrowly infrastructural, focusing on connectivity and device statistics without examining downstream learning outcomes, or
narrowly pedagogical, examining classroom practice without situating it against the access data that determines who can participate
in the first place. Furthermore, most published assessments treat the rural-urban divide as the primary or sole axis of exclusion, with
comparatively less integrated attention paid to the compounding effects of gender, income, and digital literacy operating
simultaneously within the same household or community. This paper attempts to address this gap by synthesising infrastructural,
socio-economic, gender, literacy, and learning-outcome data within a single analytical frame, and by explicitly evaluating
government policy responses against this composite picture rather than against isolated indicators.

V. OBJECTIVES OF THE STUDY

1) To examine the extent and dimensions of the digital divide in Indian education across rural-urban, gender, and socio-economic
lines.

2) To evaluate the effectiveness of major government digital education initiatives in bridging these divides.

3) To assess the impact of the COVID-19 pandemic on the acceleration and unevenness of digital adoption in Indian schools and
higher education institutions.

4) To identify the structural, economic, and social barriers that continue to limit equitable digital learning outcomes.

5) To examine state-level and regional variation in digital education access within India.

6) To propose actionable policy and institutional recommendations for building a more inclusive digital education ecosystem in

India.
VI. RESEARCH QUESTIONS
1) To what extent do rural-urban, gender, and income-based disparities persist in access to digital education infrastructure in
India?

2) Have government digital education initiatives meaningfully narrowed these disparities, or have they primarily benefited
already-advantaged learners?
3) What is the relationship between expanding digital access and actual foundational learning outcomes, as measured by
independent assessments such as ASER?
4) What structural and policy interventions are required to ensure that digital education functions as a genuine equaliser rather than
a new axis of exclusion?
VII. RESEARCH METHODOLOGY
A. Research Design
This study adopts a descriptive and analytical research design based entirely on secondary data. The approach is deliberately
synthesising rather than experimental: given the scale and diversity of India's education system, and the existence of large,
methodologically robust national datasets, the most reliable route to a nationally representative picture lies in the careful integration
of these existing sources rather than a smaller-scale primary survey.
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B. Sources of Data

Data has been drawn from official government sources including the Unified District Information System for Education Plus
(UDISE+) reports of the Ministry of Education, National Sample Survey Office (NSSO) household surveys, the National Family
Health Survey (NFHS-5), Telecom Regulatory Authority of India (TRAI) subscription data, and press releases and policy
documents of the Ministry of Electronics and Information Technology and the Ministry of Education. Independent assessment data
has been drawn from the Annual Status of Education Report (ASER) published by the Pratham Foundation, widely regarded as
India’s largest citizen-led household learning assessment. These have been supplemented with peer-reviewed academic literature
published in national and international journals, and reputable research and non-governmental organisation publications on digital
access and digital literacy in India.

C. Method of Analysis

The data has been analysed thematically across five dimensions identified from the literature: infrastructural access, gender, socio-
economic affordability, digital literacy, and learning outcomes. Government policy interventions have then been mapped against
each of these dimensions to assess the alignment between policy design and the empirical shape of the divide. Where possible,
indicators have been compared across at least two time points or two population segments (for example, rural versus urban, or male
versus female) to highlight the magnitude and persistence of disparities rather than simply their existence.

D. Scope and Limitations of the Methodology

As a secondary-data study, the paper does not claim to generate new primary statistics but instead synthesises and critically
interprets the existing evidence base to answer the research questions posed. The reliance on secondary data means that the analysis
is constrained by the definitions, sampling frames, and reporting periods used by the original data-collecting agencies, which are not
always perfectly comparable across sources or over time. Where data points originate from different survey years, this has been
noted so that the reader can interpret trends with appropriate caution.

VIIl. DIMENSIONS OF INDIA'S DIGITAL EDUCATION DIVIDE
A. The Rural-Urban Infrastructure Gap
Connectivity infrastructure remains the most visible fault line in India's digital education landscape. Ministry of Education data
presented in Parliament shows that only around 18.5% of rural schools have internet access, compared with roughly 47.3% of urban
schools, a gap of nearly 29 percentage points. This is compounded by a wider tele-density imbalance: as of March 2024, urban tele-
density stood at approximately 134% against a rural figure of around 59%, a difference of roughly 75 percentage points. UDISE+
data further shows that close to half of all schools in the country lack access to functioning information and communication
technology (ICT) infrastructure, with rural schools bearing the disproportionate share of this deficit.
This infrastructural gap is not uniform even within rural India. Hilly, forested, and border-area districts, along with regions with
dispersed tribal populations, tend to report the lowest connectivity indicators of all, since the same topographical and demographic
features that make physical school infrastructure difficult to provide also make fibre and tower rollout commercially unattractive for
telecom operators. Electricity supply compounds the problem: although UDISE+ 2023-24 data indicates that close to 89.7% of
schools now have access to functional electricity, frequent outages and voltage fluctuations, especially in rural feeder lines,
routinely render otherwise-available digital equipment unusable for meaningful stretches of the school day. A computer laboratory
without reliable power, in effect, offers little more than the appearance of digital readiness.

Schools with internet access 18.47% 47.29%
Tele-density (Mar 2024) ~59% ~134%
Household internet access (NSSO) 24% 66%

Table 1: Rural-Urban Digital Infrastructure Indicators in India (compiled from Ministry of Education parliamentary data,
TRAI/DoT figures, and NSSO household survey estimates).
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B. The Gender Digital Divide

Gender remains a significant axis of digital exclusion in Indian education. According to NFHS-5 data, only about 46.6% of women
in India own a mobile phone compared with 72.3% of men, and just 24.6% of rural women reported having ever used the internet,
against 48.7% of rural men. While overall smartphone penetration in India rose sharply between 2016 and 2021, the gendered gap in
digital usage has narrowed only modestly and remains above 40 percentage points in several studies. For adolescent girls in
particular, shared household devices, domestic responsibilities, and restrictive social norms around maobile phone use have been
found to further reduce effective access to online learning platforms relative to their male peers, even within the same household.
Field-level research conducted during the COVID-19 lockdown period found that adolescent boys had greater access to newspapers,
radios, and maobile phones than adolescent girls of the same household socio-economic status, and reported higher usage of social
media and online learning platforms. This pattern is consistent with a broader phenomenon documented in gender and technology
research, wherein a family's single available smartphone is disproportionately allocated to male members or to the household's
income-earning adult rather than to a school-going daughter, effectively converting a household-level access gap into an individual-
level exclusion for girls even in homes that are not classified as digitally unconnected.

C. The Socio-Economic and Affordability Divide

Beyond geography and gender, income remains a powerful determinant of digital learning access. The cost of an internet-enabled
smartphone or laptop, combined with recurring data expenses, places dedicated personal devices for online learning out of reach for
a large share of low-income households, particularly where more than one school-going child must share a single family device.
During pandemic-era school closures, this affordability gap translated directly into unequal access to live classes and recorded
lessons, with children from economically weaker households more likely to rely on intermittent, low-bandwidth access or to be
excluded from digital learning altogether.

The affordability barrier operates at two levels simultaneously: the one-time capital cost of acquiring a suitable device, and the
recurring operating cost of mobile data or broadband subscription. Even households that can stretch their budgets to acquire an
entry-level smartphone often ration data usage tightly, restricting a child's ability to stream live classes, download large learning
files, or participate in video-based assessment. This rationing behaviour is rarely captured in headline connectivity statistics, which
typically measure whether a household has any internet access rather than whether that access is sufficient in volume and
consistency to support sustained digital learning, meaning that official figures may understate the true scale of effective exclusion.

D. The Digital Literacy and Second-Level Divide

Even where devices and connectivity are technically available, a second-level divide persists in the form of unequal digital skills
among students, parents, and teachers. Research from Karnataka found that only about 20.7% of rural students used computers for
academic purposes compared with nearly 69.7% of urban students, a gap that access statistics alone cannot explain. Teachers in
rural and under-resourced schools frequently report limited training in the pedagogical use of digital tools, which constrains their
ability to translate available infrastructure into effective classroom practice. This reinforces the view that closing the digital divide
requires investment in human capability and not merely in hardware and connectivity.

Parental digital literacy compounds this effect. Where parents themselves have limited familiarity with smartphones, learning
applications, or online platforms, children receive less at-home scaffolding to navigate digital coursework, troubleshoot technical
problems, or interpret platform interfaces, particularly in early primary grades where independent digital navigation cannot
reasonably be expected of the child alone. Evaluation studies of structured digital literacy training programmes, including those
targeted at young unemployed women under national digital literacy missions, have found that even modest, well-designed basic
ICT training produces measurable downstream improvements in participants' confidence and subsequent educational or employment
engagement, underscoring that literacy interventions, not infrastructure alone, are frequently the binding constraint on effective
digital participation.

E. The Learning Outcome Divide

Ultimately, the most consequential divide is the one that shows up in learning outcomes. ASER 2024 data indicates that while over
98% of Indian children aged 6 to 14 are now enrolled in school, only around 23.4% of Standard 111 students can read at the Standard
Il level, and just 33.7% can solve basic subtraction problems. Similarly, the ASER 'Beyond Basics' assessment found that more than
half of surveyed 14-18-year-olds in rural India struggled with a basic division problem typically expected of a Grade Il or IV
student.
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These figures suggest that near-universal enrolment and expanding digital access have not, by themselves, closed the foundational
learning gap, and that digital tools deployed without adequate pedagogical and infrastructural support risk becoming a parallel track
that benefits already-advantaged learners more than it uplifts the most disadvantaged.

Interestingly, board examination pass percentages in several states with historically weaker digital infrastructure, such as Bihar,
have shown year-on-year improvement, with pass rates climbing to above 87% in recent cycles. This apparent contradiction
between rising pass percentages and stagnant foundational skills is itself informative: it suggests that examination performance and
genuine foundational competence are becoming increasingly decoupled, and that gains recorded in administrative or examination
metrics should not be read uncritically as evidence that the underlying digital and learning divide has narrowed.

IX. STATE-WISE AND REGIONAL VARIATION IN DIGITAL EDUCATION ACCESS

India’s digital education divide is not experienced uniformly across states; it is layered on top of pre-existing regional disparities in
overall infrastructure, per-capita income, and educational investment. States with historically stronger telecom and power
infrastructure, such as Kerala, Delhi, Punjab, and parts of Maharashtra and Gujarat, tend to report substantially higher rates of
school and household internet access than states such as Bihar, Jharkhand, Chhattisgarh, and large parts of the North-Eastern region,
where both physical and digital infrastructure deficits compound one another. Kerala in particular is frequently cited as a
comparative outlier, having invested early and consistently in a state-wide digital classroom programme supported by relatively high
baseline literacy and teacher density, illustrating that state-level policy commitment and administrative capacity can meaningfully
alter outcomes even within a shared national policy framework.

High-infrastructure states (e.g., Kerala, Delhi, Strong baseline literacy, power . .

. . Comparatively High
Punjab) supply, and telecom penetration
Mid-infrastructure states (e.g., Maharashtra, Strong urban centres, weaker Moderate, Uneven within
Gujarat, Karnataka) interior/tribal-belt access State

Low-infrastructure states (e.g., Bihar, Jharkhand, Lower tele-density, frequent power

. C tively L
Chhattisgarh) outages, teacher shortages omparatively Low

Difficult terrain limiting tower and Low, Improving via

North-Eastern and hill states fibre rollout BharatNet

Table 2: lllustrative State-Level Variation in Digital Education Readiness Across India (compiled from UDISE+, TRAI, and state
education department reports).
This regional layering matters for policy design because a uniform, one-size-fits-all national programme is unlikely to close gaps
that are, at root, state- and district-specific in their causes. A district struggling primarily with power reliability requires a different
intervention mix than a district struggling primarily with teacher digital-pedagogy training or with terrain-driven connectivity
constraints, even though both may report similarly low headline digital-readiness scores.

X. IMPACT OF THE COVID-19 PANDEMIC ON DIGITAL EDUCATION
The COVID-19 pandemic represents the single most significant inflection point in the recent history of digital education in India.
With schools and colleges closed for extended periods between March 2020 and early 2022, digital and remote learning shifted
almost overnight from a supplementary tool to the primary, and in many cases the only, mode of instruction available. This
compressed adoption cycle brought both genuine gains and stark exposure of pre-existing inequities.
On the positive side, the pandemic catalysed rapid institutional investment in learning management systems, video-conferencing
infrastructure, and digital content repositories, and normalised digital pedagogy among a generation of teachers who might
otherwise have remained largely reliant on traditional classroom methods. Platforms such as DIKSHA and the PM eVIDYA suite of
channels saw significantly expanded usage during this period, and many higher education institutions accelerated their adoption of
learning management systems and recorded-lecture repositories in ways that have persisted into the post-pandemic period.
On the negative side, the same period produced substantial and well-documented learning losses, concentrated overwhelmingly
among children from low-income, rural, and first-generation-learner households who lacked dedicated devices, stable connectivity,
or a home environment conducive to independent digital study.
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Multiple assessment rounds conducted during and immediately after the pandemic recorded declines in foundational reading and
numeracy competence relative to pre-pandemic baselines, with the sharpest declines observed among children who had least access
to digital learning substitutes during the closure period. The pandemic therefore functioned as a natural, if unintended, experiment
that starkly revealed the depth of India's digital education divide: those with access adapted and, in some cases, continued to
progress, while those without access experienced an effectively lost period of schooling that subsequent catch-up efforts have only
partially reversed.

XI. GOVERNMENT INITIATIVES AND POLICY RESPONSE

A. Infrastructure-Focused Initiatives

The Government of India has launched a series of initiatives aimed explicitly at closing the digital education divide. BharatNet,
launched in 2011 under the Ministry of Communications, seeks to extend affordable high-speed broadband connectivity to every
Gram Panchayat in the country and has, by late 2024, supported the rollout of lakhs of 4G base transceiver stations across hundreds
of districts, forming critical last-mile infrastructure for rural digital classrooms and e-governance services. The Operation Digital
Board and Samagra Shiksha ICT scheme components have similarly funded the installation of computer laboratories and smart
classrooms in government schools, though implementation pace and quality have varied considerably across states.

B. Content and Platform Initiatives

The PM eVIDYA initiative consolidated multiple digital, online, and on-air education channels into a single programme spanning
DIKSHA, television-based instruction through Swayam Prabha channels, and radio and podcast-based content, designed specifically
to reach students without smartphones or reliable internet. At the higher education level, SWAYAM and the associated SWAYAM
Prabha DTH channels aim to democratise access to quality university-level courses, while the National Digital Library of India
provides a single-window aggregation of academic content across levels and languages. The National Education Policy 2020 further
embeds digital education as a structural priority, calling for a National Educational Technology Forum to guide the deployment of
technology across the school and higher education systems.

C. Literacy-Focused Initiatives

The National Digital Literacy Mission (NDLM) and its successor, the Digital Saksharta Abhiyan (DISHA), together with the
Pradhan Mantri Gramin Digital Saksharta Abhiyan (PMGDISHA), have focused on building basic ICT skills among the rural
population, including targeted programmes for unemployed women. Evaluation studies of these programmes have found measurable
improvements in digital skills and subsequent educational or employment outcomes among trained women, indicating the value of
literacy-focused rather than purely infrastructure-focused intervention.

D. Assessment of Policy Alignment

Despite this range of efforts, the persistence of the access, affordability, and literacy gaps documented in Section VII suggests that
policy design and delivery mechanisms have yet to close the gap at the pace or scale required. A recurring pattern across these
initiatives is a relatively stronger emphasis on infrastructure deployment and content creation than on sustained digital-pedagogy
training for teachers, on-the-ground monitoring of actual usage, or affordability support for the poorest households, all of which the
evidence in this paper suggests are equally, if not more, binding constraints.

XII. INTERNATIONAL COMPARATIVE PERSPECTIVE

India's digital education divide is not unique in kind, though its scale is distinctive given the size of the country's school-age
population. Other large developing economies, including Indonesia, Nigeria, and Brazil, have documented broadly similar patterns
during the pandemic period: rapid urban and middle-class adoption of digital learning platforms alongside severe rural and low-
income exclusion, followed by measurable learning losses concentrated among the most disadvantaged learners. Cross-country
evidence from these contexts generally supports the conclusion reached in this paper, namely that digital learning technologies
amplify pre-existing advantage in the absence of deliberate, well-funded equity-focused intervention, and that infrastructure rollout
alone, however necessary, is rarely sufficient to close outcome gaps. By contrast, countries with more developed digital and
educational infrastructure at the onset of the pandemic, such as South Korea and several Western European nations, experienced
smaller relative learning disruptions, in part because near-universal baseline connectivity and device access meant that the shift to
remote learning did not simultaneously function as a shift in who could participate at all.
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This comparative pattern reinforces a central implication of this paper: the sequencing of investment matters, and countries or
regions that build baseline access and literacy before scaling digital-first pedagogy are better positioned to use digital tools as an
equaliser rather than a filter.

China's experience offers a further useful point of comparison, given its scale and its own historically significant rural-urban divide.
Large state-directed investment in rural broadband infrastructure and device subsidy programmes over the past decade has narrowed
China's rural-urban connectivity gap considerably faster than has been achieved in India over a comparable period, suggesting that
the pace of infrastructure closure is strongly sensitive to the scale and consistency of state investment rather than being a fixed
function of geographic or demographic difficulty alone. At the same time, Chinese researchers have documented persistent second-
level divides in digital skill and effective usage even after connectivity gaps narrowed, echoing the Indian finding that access alone
does not guarantee equitable learning outcomes. These comparative cases collectively suggest that India's digital education
trajectory is broadly consistent with global patterns for large, unevenly developed economies, and that the specific policy choices
made over the coming decade, rather than technology diffusion alone, will determine whether India's experience ultimately
resembles the more equitable outcomes achieved in high-investment contexts or the persistently unequal outcomes seen in
comparably under-invested ones.

XI1l.  FINDINGS AND DISCUSSION
The evidence assembled in this study points to a nuanced and, in important respects, contradictory picture. On one hand, digital
education infrastructure and enrolment in digital-first learning platforms have expanded significantly across India over the last
decade, and government programmes have undeniably extended some baseline level of digital access to previously unreached
regions. On the other hand, the persistence of double-digit and, in several indicators, triple-digit percentage-point gaps between rural
and urban, male and female, and rich and poor learners suggests that digital education has so far functioned more as an amplifier of
existing advantage than as a genuine equaliser.
Three structural observations emerge from the analysis. First, infrastructure-led interventions such as BharatNet have made
important gains in physical connectivity but have not, on their own, translated into equivalent gains in effective digital learning,
because access without affordability, devices, and skills remains only a partial solution. Second, the gender and socio-economic
dimensions of the divide are frequently more persistent and slower-moving than the geographic dimension, indicating that policy
attention calibrated primarily around rural-urban infrastructure gaps may be insufficiently targeted at the households and individuals
who are digitally excluded regardless of their location. Third, and most significantly, the weak foundational learning outcomes
revealed by ASER data even amid near-universal enrolment suggest that the deployment of digital tools without corresponding
investment in teacher capacity, curriculum design, and learner support can widen rather than narrow the gap between advantaged
and disadvantaged students, since well-resourced learners are best positioned to exploit new digital opportunities while under-
resourced learners fall further behind.
These findings support a central argument of this paper: digital education in India is neither simply bridging nor simply widening
the divide; it is doing both simultaneously, for different segments of the student population. Without deliberate, well-targeted, and
adequately funded intervention, the risk is that the digital transition entrenches a two-tier education system in which digitally
empowered learners accelerate ahead while digitally excluded learners are left further behind than they might have been in a purely
non-digital system.

XIV. KEY CHALLENGES IN BRIDGING THE DIGITAL DIVIDE

1) Infrastructure deficits: Persistent gaps in rural connectivity, functional ICT labs, and reliable electricity supply continue to
constrain the physical foundation on which any digital learning strategy depends.

2) Affordability constraints: The combined capital and recurring cost of devices and data remains prohibitive for a large share of
low-income households, particularly those with multiple school-going children.

3) Digital and pedagogical literacy gaps: Both students and teachers in under-resourced schools frequently lack the skills needed
to translate available technology into effective learning, and teacher training programmes have not kept pace with the scale of
digital rollout.

4) Gendered access barriers: Social norms and household device-sharing practices continue to disadvantage girls and women even
in households that are nominally digitally connected.

5) Content and language limitations: A significant share of digital learning content remains concentrated in English and Hindi,
limiting effective access for learners more comfortable in other regional languages.
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6) Fragmented monitoring: Government programmes have generally been better at tracking infrastructure and enrolment metrics
than at tracking actual learning outcomes, making it difficult to calibrate policy based on what is genuinely working.

7) Sustainability of pandemic-era gains: Some of the digital adoption gains made during COVID-19 school closures have receded
as institutions reverted to purely in-person modes, raising questions about whether digital infrastructure investments made
during the pandemic are being fully utilised in the post-pandemic period.

XV. RECOMMENDATIONS

A. Infrastructure and Affordability

1) Prioritise last-mile connectivity and device-affordability schemes, including subsidised or shared-device models, for the lowest-
income and most remote households rather than infrastructure investment alone.

2) Ensure reliable electricity supply to schools identified as digitally equipped, since ICT investment without power reliability
yields limited practical benefit.

3) Expand low-bandwidth and offline-first digital learning formats (radio, television, SMS-based, and downloadable content) to
reach learners in areas where reliable broadband remains unavailable.

B. Teacher Capacity and Pedagogy

1) Integrate structured digital-pedagogy training into pre-service and in-service teacher education programmes, particularly for
rural and under-resourced schools, with periodic refresher modules rather than one-time orientation.

2) Develop simple, low-bandwidth-friendly digital lesson formats that rural and under-resourced teachers can adapt without
requiring advanced technical skill.

C. Gender and Inclusion

1) Design gender-responsive digital literacy programmes that address social and household-level barriers to girls' and women's
independent device access, not merely technical skill-building.

2) Explore targeted device-access schemes for adolescent girls in secondary and higher secondary grades, where the risk of digital
exclusion translating into dropout is highest.

D. Monitoring, Content, and Community Partnership

1) Strengthen monitoring frameworks that track digital learning outcomes, not just enrolment or device distribution, so that policy
can be recalibrated based on actual learning gains.

2) Expand the availability of quality digital learning content in regional and tribal languages to widen effective reach beyond
English- and Hindi-medium learners.

3) Encourage public-private and community partnerships to establish shared digital learning hubs in villages lacking individual
household connectivity, drawing on the BharatNet Gram Panchayat network as a physical anchor point.

XVI.  LIMITATIONS OF THE STUDY

This study is based entirely on secondary data drawn from government reports, national surveys, and existing academic and grey
literature, and does not include primary fieldwork, household surveys, or classroom observation conducted by the authors. As a
result, the analysis is necessarily bounded by the definitions, sample frames, and time periods used by the original data sources,
which vary somewhat across agencies and are not always available for the same reference year. The rapidly evolving nature of
India’s digital infrastructure landscape also means that some quantitative indicators cited in this paper may shift meaningfully within
a short period following publication, particularly as BharatNet and related infrastructure programmes continue their rollout. Finally,
this paper's thematic synthesis approach, while well suited to mapping the overall shape of the divide, is not a substitute for rigorous
causal or econometric analysis of the relationship between specific policy interventions and learning outcomes, which would require
primary, longitudinal data collection beyond the scope of this study.

XVIl. SCOPE FOR FUTURE RESEARCH
Future research in this area would benefit from primary, mixed-methods studies that combine household-level surveys with
classroom and learning-outcome assessment in matched rural and urban, or digitally connected and unconnected, samples, allowing
more rigorous causal inference about the specific contribution of digital access to learning gains or losses.
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Longitudinal tracking of the same cohort of students across multiple years would help clarify whether pandemic-era learning losses
are being recovered, stagnating, or compounding over time. District- and state-level comparative studies that explicitly link
infrastructure investment, teacher training intensity, and learning outcomes would also help identify which policy levers matter most
in which contexts, moving the field beyond broad national averages towards actionable, geographically targeted policy guidance.
Finally, further research on the household-level allocation of shared digital devices, particularly with respect to gender, would help
refine intervention design beyond headline connectivity statistics.

XVIIl. CONCLUSION
Digital education carries genuine transformative potential for India, a country whose scale and diversity make traditional brick-and-
mortar expansion alone insufficient to guarantee quality education for every child. The evidence reviewed in this paper confirms
that substantial progress has been made in extending digital infrastructure and platforms across the country. However, that same
evidence makes clear that access, affordability, digital literacy, and learning outcomes remain unevenly distributed along rural-
urban, gender, and socio-economic lines, and that these gaps have not closed at a pace commensurate with the speed of digital
adoption itself.
The COVID-19 pandemic served as a stark, if unintended, demonstration of both the promise and the peril of this transition: it
showed how quickly digital tools could sustain learning continuity for connected students, while simultaneously exposing how
completely disconnected students could be left behind. State-level variation further demonstrates that the shape of the divide is not
fixed by technology alone but by the consistency and equity-orientation of the policy and administrative effort surrounding it, as the
comparatively stronger outcomes in states with sustained digital investment illustrate.
Whether digital education ultimately bridges or widens India's educational divide will depend less on the technology itself and more
on the deliberateness, equity-orientation, and sustained implementation of the policies that surround it. A future in which digital
tools genuinely level the playing field will require India to treat digital inclusion not as an infrastructure project alone, but as a
comprehensive commitment spanning affordability, literacy, pedagogy, gender equity, and outcome accountability for its most
disadvantaged learners. Only then can digital education fulfil its promise as a bridge rather than settle into its present, more
troubling role as a widener of gaps that India’s education system has spent decades trying to close.
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