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Introduction

The Digital Paradox in West Bengal’s Higher Education:
A Quantitative Analysis of Socioeconomic Determinants of
Digital Exclusion and Capability

Shashi Bhusan Mishra' & Md. Soaib Raja’

Abstract: The recent New Education Policy (NEP) taken by India aims to promote
digital learning. However, this shift to digital learning tends to reinforce old social
hierarchies instead of removing them. This paper aims to analyse the socioeco-
nomic determinants of digital inequality among selected university students in West
Bengal. This paper builds its foundation on Amartya Sen’s Capability Approach. It
analytically focuses on simple device ownership to actual digital capabilities. The
analysis is based on field survey data of 478 students. Using the multiple regression
technique and mediation analysis models, the paper shows that digital capability is
a main mechanism of academic success. It explains almost 42.3 per cent of the re-
lationship between family income and academic performance. More importantly,
the interaction models show a distinct Digital Paradox. It is observed that while
rising family income vastly improves the digital capability of students from the
general category, it has a substantially lower impact for marginalised caste (SC/ST)
students. This proves that structural caste barriers strongly transcend economic
class. The data also exposes severe and multiple disadvantages. Students belonging
to rural locations, Muslims, and from lower castes experience the highest rates of
digital exclusion. The findings of the paper show that the current government poli-
cies focusing solely on hardware distribution are empirically insufficient. To pre-
vent technology from acting as an engine of social reproduction, educational policy
must evolve from providing raw digital resources to actively building targeted, in-
tersectional digital capabilities.

Keywords: digital divide, capability approach, higher education, intersectionality,
mediation analysis, social inequality

19 pandemic acted as a catalyst in speeding

Education in the current era has witnessed
a digital turning point. The growth of digi-
talisation in education at the university
level has led to a rise in access and conven-
ience. However, this has also risked deep-
ening the old and existing inequalities in
countries like India with various socio-eco-
nomic cleavages. The onset of the COVID-

up the technological shift to digital educa-
tion around the globe. That which started as
a minor innovation has become a central
part of teaching, learning, and governance
(Williamson et al., 2020).

In India, the implementation of the National
Education Policy (NEP) 2020, which pro-
motes a digital-first approach, has fuelled
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this change a great deal. NEP emphasises
creating a digital environment by focusing
on learning online, along with digital repos-
itories and technology integration. These
are expected to act as keys to achieving eq-
uitable and high-quality education (Gov-
ernment of India, 2020). Yet, behind this
talk of equality is a persistent and troubling
paradox. Though the digital tool has been
hailed as a great equaliser in most cases, it
has reinforced the existing social divides.
Rather than breaking down the barriers, the
abrupt shift to online education can actually
strengthen existing economic hierarchies
by increasing the digital divide (van de
Werfhorst et al., 2022; Beaunoyer et al.,
2020).

The digital paradox is particularly noticea-
ble in the context of India. India has a
longstanding structural inequality and
strong social cleavages. This arises from
existing social institutions of caste, class,
religion, gender, and geography. These in-
stitutions have shaped both educational ac-
cess and outcomes. The shift from tradi-
tional structures to digital platforms has not
happened wunder equitable conditions.
Oxfam India (2022) in their study show that
the Indian digital divide is not simply a bi-
nary division between those who have ac-
cess and those who do not have it. It is ra-
ther a gamut of complex systems involving
factors like quality, reliability and digital
capability. Their study at the national level
points out that students from marginalised
communities like Scheduled Caste (SC)
and Scheduled Tribe (ST) are most inequi-
tably affected. The study points out that
even after being equipped with
smartphones, students from marginalised
communities encounter substantially lower
bandwidth along with shared device usage
and limited digital literacy as compared to
their General Category counterparts. The
presence of such disparities directly im-
pacts academic engagement in hybrid
learning models.
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The sudden transition from face-to-face
class teaching to remote teaching revealed
deep vulnerabilities in the preparedness of
educational systems. The lack of access to
devices and internet connectivity created a
severe barrier for marginalised students
(Means & Neisler, 2020). Furthermore, this
gap is exacerbated by gendered expecta-
tions and household responsibilities
(Mathrani et al., 2021)

To examine this paradox of advancement of
digital education amidst the presence of
strong social inequalities, the Indian state of
West Bengal becomes a critical and under-
studied sample. The state’s higher educa-
tion system is shaped by a legacy of social
reform and a complex socio-political envi-
ronment. It includes established public uni-
versities, an expanding private sector, and
an extensive affiliating college network re-
flecting broader national contrasts. Prelim-
inary evidence indicates that the state’s dig-
ital transformation reproduces existing so-
cial divisions. Radhakrishnan (2024), in
their study on online learning adoption in
Eastern India show that Muslim students in
West Bengal, especially women, experi-
ence some of the highest levels of “digital
anxiety” and access barriers. These prob-
lems are linked to socioeconomic marginal-
isation and gender-based restrictions on
technology use. Data from the National
Sample Survey (National Sample Survey
Office [NSSO], 2020) shows that, despite
moderate internet penetration, West Bengal
evidences pronounced intra-state dispari-
ties in digital access. For example, districts
such as Kolkata and North 24 Parganas re-
port high rates of personal computer and
broadband use, whereas districts like Pu-
rulia and Murshidabad depend predomi-
nantly on mobile data and shared devices
for educational activities.

Building on the above premise, this paper
aims to ask the following research ques-
tions in the context of West Bengal: (1)
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What is the magnitude and structure of dis-
parity in digital access and digital capability
among university students? (2) How do in-
tersections of socio-economic identities
like caste, religion, family income, parental
education, and geography impact these dig-
ital outcomes? (3) What is the relationship
between digital inequality and students’
perceived academic outcomes and prepar-
edness for an Al-assisted educational fu-
ture?

In order to answer these questions, we use
Amartya Sen’s Capability Approach as our
main conceptual framework. This approach
shifts the analytical focus from mere re-
sources (devices, connectivity) to “func-
tionings™ (what students can actually do
and be in the digital academic space) and
the “capabilities” (the real freedoms to
achieve these functionings) (Sen, 1999;
Nussbaum, 2011). In our analysis, we will
consider that a student’s digital capability is
not just determined by ownership of a lap-
top or smartphone; instead, we shall focus
on their effective freedom. This freedom
will be measured by the ability of the stu-
dent in different aspects. This aspect would
involve the ability to attend a stable video
lecture or to submit an online assignment
without anxiety. Further, the student must
be able to utilise analytical software and
critically assess digital sources, as well as
how well the student can interact with Al
software to improve their productivity. The
use of this analytical framework helps us to
examine the prevalence of digital paradox
empirically. Such an exercise helps to ana-
lyse the failure to transform resources into
esteemed academic liberties. This failure is
characterised by logical patterns of socioec-
onomic position.

The study uses a quantitative field survey of
478 students across a stratified sample of
West Bengal’s diverse higher education in-
stitutions. Using this cross-sectional data,
this paper aims to produce rigorous,
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empirical evidence on the specific nature of
digital exclusion in the state. The findings
will help develop an actionable and data-
driven foundation for moving beyond a ge-
neric digital roadmap to a justice-oriented
renewal, i.e., one that recognises that in a
deeply stratified society, true digital inte-
gration must begin with the conscious re-
moval of the very inequalities it risks gen-
erating.

2. Literature Review and Theoretical
Framework

The prevalence of the digital divide in edu-
cation is not just about owning a device; it
is about how people use technology to
learn. Recent studies show that this gap is
growing in developing countries. In India,
the National Education Policy 2020 pushed
for digital learning. However, research
proves this policy often leaves poor stu-
dents behind. Banwari & Singh (2024)
found that rural students face a severe lack
of internet and stable electricity. This
makes regular online classes nearly impos-
sible for them. A recent report by the Chil-
dren’s LoveCastles Trust (2022) also shows
that device ownership does not equal ac-
cess. Even when rural students have
smartphones at home, they rarely have ex-
clusive access to them. A single device in a
family is often shared by different family
members, creating a hindrance to proper
learning. Further, this sharing severely lim-
its the time students can spend on their stud-
ies.

To understand this problem completely, we
must move beyond counting laptops/ com-
puters or smartphones. We must measure
what students can actually achieve with the
available technology. This study draws its
theoretical motivation from Amartya Sen’s
Capability Approach (1999). Sen argues
that human development is about freedom,
and it is not just about having resources but
about having the ability to convert those
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resources into meaningful actions. In the
digital context, owning a laptop is a mere
resource. Being able to use that laptop to
finish a research paper or learn new soft-
ware is a capability. Nussbaum (2011) ex-
panded on this idea. She stated that social
structures often restrict these capabilities.
Therefore, the digital capability of a student
depends heavily on their socio-economic
environment.

The social environment in a developing
country like India is undoubtedly divided
by religion, caste, gender and location of
residence (geography). The intersection of
these factors generates deep-rooted social
and economic inequality. This concept is
known as intersectionality (Sen et al.,
2009). Sehrawat & Niranjan (2024) explain
that the intersection of caste and class leads
to blocking socially marginalised groups
from digital spaces. For example, Sched-
uled Caste (SC) and Scheduled Tribe (ST)
students often lack the historical social cap-
ital required to build digital skills.

Similarly, students from minority religious
backgrounds often face unique challenges
in terms of financial and social positioning.
When a student hails from a rural region, is
financially weak, and from a marginalised
caste, they face multiple (triple) disad-
vantages. However, the majority of the cur-
rent literature focuses on these problems in
isolation and rarely measures these overlap-
ping factors together. This study aims to fill
that gap by measuring how this specific in-
tersection affects digital capability in West
Bengal.

The theoretical framework on which this
paper is built is shown in Figure 1 below.
The theoretical framework is built on Sen’s
(1999) idea of translation of commodity to
functioning. By incorporating the role of
endowments at the family level, the impact
of socio-economic identities, the existing
disadvantages, digital capabilities and con-
trolling the institutional impact, the paper
aims to capture the outcome using students’
performance.

Figure 1: Theoretical Framework: Capability Approach (Sen, 1999)

STRUCTURAL BARRIERS ( Moderation & Intersectional
Disadvantages)
Caste Identity ( SC/ ST Vs General)
Religion { Muslim Vs Hindus)
Geography ( Rural Vs Urban)

A4

Intarraction Effect {Caste x
Income) - The Digital
Paradox

{ Main Effect on Capability}

-
RESOURCES/ a DIGITAL CAPABILITY (DCI) b Academic Performace
ENDOWMENTS {Achieved Capability) ( Achieved Functioning)
(Inputs) 1 Technial Skill
Family Income, Parental il Autonomy of Use Self-Reported Grade
education etc Self Efficacy Percentage
.

INSTITUTIONAL CONTEXT (Controls)

Institution Types {Universities Vs College )
Institution Fixed Effects

Source: Author’s Understanding
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3. Methodology
3.1. Research Design

The quantitative analysis of this paper is
based on cross-sectional data collected
from a field survey. The research design
tries to empirically examine the correlation
between the socioeconomic status of the
student, along with their digital access and
competence within the higher education
system of West Bengal. It should be noted
that the design is explanatory and correla-
tional. The main aim is to identify and de-
termine the strength of specific associations
between explanatory variables like caste,
religion, income, geography and outcome
variables like digital capability, connectiv-
ity reliability, and digital anxiety.

A cross-sectional approach is appropriate
for establishing the current circumstance of
the digital paradox at a particular moment,
providing an essential snapshot required for
guiding swift policy interventions (Cre-
swell & Creswell, 2018). However, as we
use a cross-sectional design, no causal
claims are made. All reported relationships
are merely associative.

3.2. Hypotheses

Based on the conceptual framework (Sen’s
Capability Approach) and the review of lit-
erature, the paper aims to test the following
hypothesis:

» Hai: Digital Capability Index (DCI) scores
will be significantly lower for Scheduled
Caste (SC) and Scheduled Tribe (ST) stu-
dents compared to General category stu-
dents, controlling for income, parental ed-
ucation, and location constant.

e Hz: Muslim students will have greatly
higher digital anxiety and lower DCI
scores than Hindu students, after control-
ling for socioeconomic covariates.

137

e Hi: Rural location will be an important
negative predictor of connectivity reliabil-
ity and DCI, even after adjusting for in-
come and institutional fixed effects.

« Ha: The positive association between
family income and DCI will be far weaker
for SC/ST students (interaction hypothe-
Sis).

e Hs: DCI will mediate a substantial propor-
tion of the association between socioeco-
nomic status (family income) and self-re-
ported academic performance.

3.3. Study Population, Sampling Strategy,
and Sample

The target population comprised all under-
graduate and postgraduate students enrolled
in higher education institutions (HEIs)
across West Bengal, for the 2024-2025 ac-
ademic year.

In order to ensure proper representation
across critical institutional and geograph-
ical variables that can influence digital ac-
cess, a stratified multistage random sam-
pling technique was used (Teddlie & Yu,
2007).

In the first stage, the stratification was done
on the basis of Institution Type and Loca-
tion. The HEIs in West Bengal were strati-
fied along two main groups. Firstly, by the
type of institution, i.e., Public State Univer-
sity, Private University, Government/Aided
College, Private College; and secondly by
geographical location. This included Kol-
kata Metropolitan Area (KMA), Other Mu-
nicipal Corporations (Siliguri, Asansol,
Kalyani, etc.), and Rural/Semi-urban Dis-
tricts. So, for the first stage, we have 4x3 =
12 strata.

The second stage of analysis required selec-
tion of institutions. From each stratum, one
institution was randomly selected. This re-
sulted in 12 participating institutions to en-
sure diversity and feasibility. The
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participating institutions included are Uni-
versity of Calcutta, Jadavpur University,
Presidency University, St. Xavier’s College
(Kolkata), Asutosh College (Kolkata), Bi-
dhannagar College (Kolkata), University of
North Bengal (Siliguri), Kazi Nazrul Uni-
versity (Asansol), Kalyani University,
Aliah University (Kolkata), Amity Univer-
sity Kolkata, and Syamsundar College (a
rural constituent college of the University
of Burdwan) in Bardhaman district.

In the third stage, the participants were se-
lected from each of the 12 institutions; a tar-
get of 40 students was randomly selected
from departmental enrolment rosters using
a random number. The achieved sample
size was 478 students with a response rate
of 99.6%. This provides a margin of error
of approximately +4.5% at a 95% confi-
dence level for population proportions.

3.3.1. Sampling Weights

As the sampling design is stratified, this led
to some strata (like rural government col-
leges) being oversampled in comparison to
their population share in order to obtain ad-
equate statistical power. Hence, probability
sampling weights were constructed so as to
produce population-representative  esti-
mates.

The weight for each stratum ‘s ” was calcu-
lated using the following formula:

NS/N

Here, N; is the estimated population size of
stratum s (based on West Bengal Higher
Education Department statistics, 2023-24).
N is the total state HEI student population.
‘ns’ is the sample size in stratum s, and n is
the total sample size. All descriptive and in-
ferential analyses incorporate these weights
using the weights parameter in weighted
least squares estimation (refer to Section
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3.7). Unweighted sensitivity analyses were
also conducted; results were directionally
consistent, but weighted estimates are pre-
ferred for population inference.

3.4. Instrument and
Measures

Development

Using a structured, self-administered ques-
tionnaire, the data were collected. This
questionnaire was developed in English and
Bengali (with forward-backwards transla-
tion). It comprised four sections, designed
based on a comprehensive literature review
and adapted from validated instruments.
The Digital Capability Scale (Ng, 2012),
the Survey of Student Experiences of Re-
mote Learning (SSERL) framework (Win-
stone et al., 2020), and the Digital Compe-
tence Framework for Citizens (DigComp
2.1, Vuorikari et al., 2016).

Section A: Socio-Economic and Demo-
graphic Profile

Collected data on:

e Caste (General, OBC, SC, ST) per Gov-
ernment of India categories.

« Religion (Hindu, Muslim, Christian,
Other).

o Annual Family Income (in INR lakhs:
<3, 3-6, 6-10, 10-20, >20; also col-
lected as continuous for log transfor-
mation).

« Parental Education (highest degree at-
tained: 1illiterate to postgraduate, con-
verted to a 0—4 scale).

+ Type of Residence (Kolkata Metro,
other municipality, rural village).

o Institution Name and program of study.

Section B: Digital Access and Infrastruc-
ture (DAI)

Measured the resource aspect of Sen’s
framework. Variables included:
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« Primary Device for Academics
(Smartphone only, Smartphone + Lap-
top/PC, Only Laptop/PC).

o Device Adequacy: A 5-point Likert
scale (1 = Highly Inadequate, 5 = Highly
Adequate) rating device performance for
academic tasks (e.g., “My device can run
required software without lag”).

e Internet Connectivity: Type (mobile
data 4G/5G, broadband/Wi-Fi), average
daily reliable connectivity hours, and a
5-point reliability scale for live classes
(1 = Very Unreliable, 5 = Very Relia-
ble).

Section C: Digital Capability Index
(DCI) — Core Dependent Construct

This 20-item scale measured the conversion
factors and achieved functionings. Items
used a S5-point Likert scale (1 = Strongly
Disagree, 5 = Strongly Agree). Sub-dimen-
sions included:

« Proficiency & Skills (4 items): e.g., “I
can create a multimedia presentation
(e.g., PPT with embedded video) for ac-
ademic purposes.”

e Academic Navigation (4 items): e.g., “]
can effectively use my university’s digi-
tal library portal or online journal data-
bases.”

» Critical Evaluation (4 items): e.g., “I
can distinguish credible academic infor-
mation from misinformation on social
media or websites.”

« Problem-Solving & Agency (4 items):
e.g., “I can troubleshoot common soft-
ware or connectivity issues myself be-
fore seeking help.”

» Al Interaction (4 items): e.g., “I under-
stand how to use AI tools (like
ChatGPT) responsibly to brainstorm
ideas or improve my writing without pla-
giarising.”
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The DCI score was calculated as the mean
of all 20 items. Internal consistency was ex-
cellent (Cronbach’s o = 0.89 in pilot, 0.91
in full sample).

Section D: Pedagogical Experience and
Outcomes

« Hybrid Learning Efficacy: “How ef-
fective has your experience been with
hybrid (mix of online and in-person)
learning models?” (1 = Very Ineffective,
5 = Very Effective).

« Digital Anxiety: A 4-item subscale (o =
0.82) measuring anxiety around auto-
matic/ digital-proctored exams and auto-
mated assessment (e.g., “T worry that an
automated proctoring system might
wrongly flag me”).

o Self-Perceived Academic Perfor-
mance: “In comparison to your peers,
how would you rate your overall aca-
demic performance?” (1 = Well Below
Average, 5 = Well Above Average).

3.5. Data Collection Procedure

The data were collected from January 2025
to May 2025. The questionnaire was circu-
lated digitally via Google Forms. A paper-
based alternative was used when requested
by students without reliable digital access.
Institutional contacts were made via heads
of the department or NSS coordinators who
helped distribute a participation link along
with a Participant Information Sheet detail-
ing the purpose of the study. This helped
guarantee anonymity, along with the re-
sponse being voluntary in nature. Informed
consent was obtained electronically (or in
writing for paper surveys) at the beginning
of the survey. The average completion time
was 18 minutes. There were no incentives
provided to the participants, but the sum-
mary of the findings was shared with those
who were interested in knowing.



/ﬁff'i\ Telangana Journal of Higher Education (TJHE) | Vol. 2, No. 1 (January—June 2026)
38 C1 05 ISSN 3108-0693 (Online) | ISSN 3139-292X (Print) | ISSN-L 3108-0693 (Linking ISSN)

https://tgche.ac.in/telangana-journal-of-higher-education-tjhe/

3.6. Description of the Variables used in analysis

Variable Type Variable Name Operationalisation Scale
Dependent (Con- Digital Capability | Mean of 20 Likert items 1-5
tinuous) Index (DCI)

Dependent (Bi- High DCI DCI = 3.85 (top 25%; explained in | 0/1
nary) _ ' Section 3.6.1) |
Dependent (Con- Connectivity Reli- | Single Likert item 1-5
tinuous) ability
Independent (Con-  Family Income Log-transformed annual income (Rs = Continu-
tinuous) lakhs) ous
Independent (Con- = Parental Educa- 0—4 scale (O=illiterate, 1= Primary | Continu-
tinuous) tion education only, 2= Completed ous
School education, 3= Graduate
4=postgraduate and above)
Independent (Cate- | Caste Dummy variables: SC/ST (1/0), Binary
gorical) OBC (1/0) .
Independent (Cate- = Religion Dummy: Muslim (1/0) Binary
gorical)
Independent (Cate- = Location Dummy: Rural (1/0) Binary
~ gorical)

Independent (Cate- | Institution Fixed effects (11 dummies with ref- | Categori-
gorical) erence to University of Calcutta) cal
Mediator DCI Same as above Continu-

ous
Outcome (Media- | Academic Perfor- | Single Likert item 1-5

tion) mance
3.6.1. Digital Capability Index (DCI)
Threshold

In order to determine the threshold of Digi-
tal Capability Index (DCI), the value of
DCI= 3.85, which is the weighted 75th per-
centile, was selected. This selection is
based on two important considerations.
Firstly, it aligns with the proficient bench-
mark in validated digital literacy frame-
works such as the European Digital Com-
petence Framework for Citizens (DigComp
2.1), which defines the top quartile as
highly proficient. Secondly, it represents a
natural breakpoint in the weighted DCI dis-
tribution. Sensitivity analyses to ensure ro-
bustness were conducted using alternative
thresholds like the 70th and 80th
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percentiles, etc, produced substantively
identical results

3.7. Analysis of Data

All analyses were conducted using R ver-
sion 4.3.2 (R Core Team, 2023) with the
survey package (Lumley, 2020) for
weighted estimation, the Ife package
(Gaure, 2013) for linear models with high-
dimensional fixed effects, and the media-
tion package (Tingley et al., 2014) for
causal mediation analysis (with the caveat
that the term “causal” is used only in the
statistical sense; no true causal identifica-
tion is claimed due to cross-sectional de-

sign).
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3.7.1. Descriptive Statistics

Weighted means, standard errors, frequen-
cies, and percentages were computed for all
variables. Stratum-specific weights were
applied using the svydesign() function.

3.7.2. Bivariate Analyses

To conduct the bivariate analysis t-tests
were used (weighted, with Satterthwaite de-
grees of freedom) to compare means be-
tween two groups (e.g., rural vs. urban,
Muslim vs. Hindu). One-way ANOVA
(weighted, with design-based F-tests) was
used to compare means across caste groups,
followed by weighted Tukey HSD post-hoc
tests.  Finally, Pearson correlations
(weighted) were computed between contin-
uous variables.

3.7.3. Multivariate Regression Models

Model 1: Linear Regression Predicting
DCI (Continuous)

The first model considered a weighted ordi-
nary least squares (OLS) with institution
fixed effects, which included 11 dummies
with reference point to the University of
Calcutta. Here the independent variable for
the regression included income (in log
terms), education of the parents, device ad-
equacy, connectivity reliability, connectiv-
ity hours, rural (dummy), SC/ST (dummy),
Muslim (dummy), and institution fixed ef-
fects. Unstandardised coefficients () were
reported along with standard errors, t-statis-
tics, p-values, and standardised coefficients
(p*). We observe R*> = 0.612, which is high
but is plausible given inclusion of proximal
predictors (connectivity, device adequacy)
that directly measure digital resources, un-
like typical distal socioeconomic proxies.

Model 2: Linear Regression Predicting
Connectivity Reliability (Continuous)
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The second model considered a weighted
OLS with institution fixed effects. Here the
independent variables included family in-
come(in log form), parental education, ru-
ral, SC/ST, Muslim, and institution fixed
effects.

Model 3: Logistic Regression Predicting
High DCI (Binary)

The third model considered a weighted lo-
gistic regression with institution fixed ef-
fects. Here, the threshold considered was
the top 25%, indicated by DCI score > 3.85,
whose justification is provided above.
Here, the adjusted odds ratios (OR) are re-
ported with 95% confidence intervals along
with p-values, and McFadden’s pseudo R2.

Interaction Model (Hs): Weighted OLS
with DCI as outcome, including centred log
income, SC/ST dummy, and their product
term, plus all other controls and institution
fixed effects.

Mediation Analysis (Hs): The weighted
mediation analysis was conducted using the
product-of-coefficients method with 5,000
bootstrap resamples (Preacher & Hayes,
2008). The mediator considered was DCI,
along with the independent variable consid-
ered being log income, and the outcome
was academic performance. Controls in-
cluded parental education, rural, SC/ST,
Muslim, and institution fixed effects.

3.7.4. Institutional Fixed Effects

Institution fixed effects, measured using 11
dummy variables, were included in all re-
gression models. This was done to ensure
that all time-invariant unobserved heteroge-
neity across the 12 participating institutions
(e.g., campus Wi-Fi quality, library digital
resources, faculty digital training, adminis-
trative support) was absorbed. This ap-
proach is more rigorous than using only
broad institution-type categories. In order
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to test the joint significance of fixed effects
F-test (for linear models) or a likelihood-ra-
tio test (for logistic models) was used.

3.7.5. Model Diagnostics and Assump-
tion Checks

Jarque-Bera (JB) test was considered to
check the normality of the residuals.
Breusch-Pagan test (weighted version) was
used to check for the presence of heterosce-
dasticity. The robust standard error was
used to remove any possibility of het-
eroskedasticity. The standard Variance in-
flation factor (VIF) test was done to check
for multicollinearity. VIF values less than 4
were considered acceptable. To check the
independence of errors, the Durbin-Watson
statistic was considered with a target value
of 1.5 to 2.5. Finally F-test or LR test was
conducted to check for the joint signifi-
cance of the institution fixed effect.

3.7.6. Effect Sizes

For comparison of groups, Cohen’s d
(weighted, with pooled standard devia-
tions) was considered. It is interpreted as
follows: small (0.2), medium (0.5), large
(0.8) per Cohen (1988). Standardised coef-
ficients (B*) for regression predictors were
considered. Pseudo R? (McFadden) for lo-
gistic regression was checked.

3.8. Limitations of the study

The study at the very onset would
acknowledge the limitations. Firstly, it fol-
lows a Cross-sectional design, which pre-
vents causal inference. The associations re-
ported (e.g., “relationship between income
and DCI™) are correlational. There, how-
ever, is a possibility of reverse causality.
The digitally capable students may come
from wealthier families, or unobserved fac-
tors like intrinsic motivation or prior digital
training could confound relationships. No
claims of causation are made from this
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analysis. Secondly, the measures are self-
reported in nature. Note that the students
provided information like their digital anx-
iety, their academic performance and even
aspects of DCI may be subject to social de-
sirability and recall bias. However, the DCI
scale demonstrated good internal con-
sistency (o value of 0.91), and anonymity
was emphasised to reduce bias. Thirdly, the
sampling weights were constructed from
available population data, which may con-
tain measurement error in stratum sizes. To
minimise this, sensitivity analyses using
unweighted models were conducted. It pro-
duced similar coefficient directions but dif-
ferent magnitudes. The weighted estimates
are preferred for population inference.
However, the results should be interpreted
with this usual caveat. Fourthly, to absorb
time-invariant heterogeneity, the study uses
institutional fixed effects. Although this
serves the basic purpose, it cannot control
for time-varying institutional factors such
as a sudden investment in digital infrastruc-
ture during the study period. Fixed effects
also cannot account for selection into insti-
tutions (e.g., students self-selecting into
better-resourced universities). Fifth im-
portant point to note is that the results can
be used as generalisability to other Indian
states, as West Bengal has a unique socio-
political and educational history, like most
Indian states have their own. Replication
studies in other states are recommended for
strengthening the findings. Finally, non-re-
sponse bias could not be rigorously tested
because non-respondents did not provide
data. However, the response rate (99.6%)
was exceptionally high, minimising this
concern

4. Results

4.1. Descriptive Statistics of the Weighted
Sample

Probability sampling weight is applied to
account for the multistage stratified
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sampling design. The sample of 478 stu- (All India Survey on Higher Education
dents represented the weighted analytical [AISHE], 2021). Table 1 presents the
sample, which was estimated from an esti- weighted demographic characteristics.

mated population of approx. 26 lakh stu-
dents in higher education in West Bengal

Table 1. Demographic Profile of the Sample ( Weighted)

_Characteristic__Category Weighted % (SE) Unweighted N

| Caste General 28.7 (1.2) 121
' OBC 34104 | 166
SC 29.8 (1.3) 154

_ ST 7.4 (0.8) 37
| Religion ' Hindu 74.2 (1.6) 343
' Muslim 23.1(1.4) 121

' Christian 1.9 (0.4) 10

' Other 0.8 (0.3) 4
Location Kolkata Metro 45.3 (1.8) 192
' Other Municipal | 33.2(1.6) | 166
' Rural 21.5(1.4) 120
| Institution Type | Public State University | 38.6 (1.7) | 168
' Private University 22.4 (1.5) 95
Government College 27.5(1.6) 144

Private College 11.5 (1.1) 71

(Note: The standard error (SE) in the parentheses shows the design-based standard error,
which accounts for stratification and weighting.)
(Source: Author’s Calculation from field data)

Table 2 reports weighted means and stand- 0.034. It is measured on a scale of 1 to 5.
ard errors for the key continuous variables. The result indicates a moderate digital ca-
The mean Digital Capability Index (DCI) pability with substantial variation.

score was 3.18 with a standard error of

Table 2. Summary Statistics of Variables

Variable Weighted SE 95% CI Range
Mean

Digital Capability Index (DCI) 3.18 ©0.034 | [3.11,3.25] | 1.45-4.85

Connectivity Reliability (1-5) 3.62 . 0.048  [3.53,3.71] | 1.20-4.90

Device Adequacy (1-5) 292 | 0047  [2.83,3.01] 1.00-5.00

Digital Anxiety (1-5) | 3.09 . 0.036  [3.02,3.16] @ 1.30-4.80

Self-Perceived Academic Perfor- 3.45 -~ 0.031 [3.39,3.51] @ 1.50-4.80

mance (1-5) | |

Family Income (lakhs INR) 6.14 0.192 | [5.76,6.52] 1.05-45.30

Parental Education Score (0—4) 2.52 L 0.041  [2.44,2.60] 0.32-3.98 |

(Source: Author’s Calculation from field data)
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4.2. Bivariate Associations and Hypothe- A weighted one-way analysis of covariance
sis Testing (ANCOVA), controlling for family income,

parental education, and institution fixed ef-
4.2.1. Hypothesis 1: Caste-Based Dispari- fects, revealed a statistically significant as-
ties in Digital Capability sociation between caste and DCI,

F(3,462)= 38.24, p<0.001, partial n°=0.19.
Adjusted means are presented in Table 3.

Table 3. Adjusted Mean DCI by Caste (Controlling for Income, Parental Education, and Insti-
tution FE)
Caste Adjusted Mean DCI  SE 95% CI  Difference from General

General 3.72 0.065 [3.59,3.85] Reference
OBC 3.8 10.055 [3.17,3.39] | —0.44%**
SC 291 0.059 [2.79,3.03]  —0.81***
ST 2.69 0.098  [2.50,2.88] | —1.03***

*#% p<0.001 (Tukey HSD-adjusted for multiple comparisons)*

Post-hoc pairwise comparisons using

Tukey’s HSD test indicated that all caste Weighted independent-samples  t-tests
groups differed significantly from one an- compared Hindu and Muslim students on
other (p<0.01) except SC wversus ST DCI and digital anxiety (Table 4). Muslim
(p=0.087). The effect size for the contrast students scored significantly lower on DCI
between General and SC/ST students was by 0.39 points (medium effect, d=0.59) and
large (Cohen’s d=0.88, 95% CI [0.68, significantly higher on digital anxiety by
1.08]). Thus, Hi is supported. 0.37 points (medium effect, d=0.54). Both
differences were statistically significant at
4.2.2. Hypothesis 2: Religion-Based Dis- p<0.001. H: is supported.
parities

Table 4. Religion-Based Differences in DCI and Digital Anxiety

Outcome | Hindu Mean Muslim Differ- t df p Cohen’s
(SE) Mean (SE) ence d
DCI Score | 3.28 (0.038) = 2.89 (0.062) -0.39 | -5.62 182 <0.001 0.59
Digital 3.01 (0.041) 3.38 (0.067) +0.37 488 178 <0.001 0.54
Anxiety
4.2.3. Hypothesis 3: Rural-Urban Dis- 0.78 points lower connectivity reliability
parities and 0.20 points lower DCI compared to ur-

ban students. Thus, Hs is supported.
Weighted linear regression with institution

fixed effects (Model 2 as described in Sec- 4.3. Multivariate Regression Results

tion 4.3.2) showed that rural location was

associated with a significant decrease in 4.3.1. Model 1: Predicting Digital Capa-
connectivity  reliability (B= —0.782, bility Index (DCI)

SE=0.098, p<0.001, partial n’=0.124) and

in DCI (B=—0.198, SE=0.045, p<0.001, par- A weighted linear regression with institu-
tial n°= 0.042), holding all other variables tion fixed effects was estimated to predict
constant. Rural students had, on average, DCI (continuous, 1-5). The model
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explained a substantial proportion of vari-
ance in DCI (R?=0.612, adjusted R*= 0.585,
F (25,452) = 28.56, p <0.001). The high R?
is plausible given the inclusion of proximal
predictors (connectivity reliability, device

adequacy) that directly measure the re-
sources constituting digital capability. Ta-
ble 5 reports unstandardised coefficients,
standard errors, and standardised coeffi-
cients.

Table 5. Weighted Linear Regression Results for DCI (Model 1)

Predictor B (Unstandardised) SE t P p* (Standard-
ised)

Intercept 0.912 0.178 5.12 | <0.001 | —

Log (Family In- 0.218 0.041 5.32 | <0.001 | 0.228

come) _

Parental Education | 0.142 0.037 3.84 | <0.001 | 0.158

Device Adequacy 0.195 0.031 6.29 | <0.001  0.265

Connectivity Relia- = 0.262 0.030 8.73 | <0.001 0.342

bility

Connectivity Hours = 0.038 0.011 345 <0.001 0.128

(daily)

Rural (vs. Urban) —0.198 0.045 - <0.001 | —0.162
| 440 |

SC/ST (vs. Gen- —0.162 0.043 - <0.001 | —0.152

eral/OBC) _ | [3.77 | |

Muslim (vs. Hindu)  —0.121 0.050 - 0.016 | —0.098

242

Institution Fixed Ef- (11 dummies; joint F =

fects 4.23,p<0.001)

(Note: The standardised coefficients of p are computed from weighted estimates. Here, the
Institution fixed effects are jointly significant, thus justifying their inclusion. The VIF values
ranged from 1.12 to 3.45, which indicates that no multicollinearity is present.)

The strongest unique associate of DCI was
connectivity reliability (p* = 0.342), fol-
lowed by device adequacy (f* =0.265) and
log income (B* = 0.228). Being rural,
SC/ST, or Muslim each had significant neg-
ative associations of comparable magnitude
(B* between —0.10 and —0.16). These asso-
ciations persist even after controlling for in-
stitutional differences via fixed effects.

4.3.2. Model 2: Predicting Connectivity
Reliability

A weighted linear regression with institu-
tion fixed effects predicted connectivity re-
liability (1-5). Results are summarised in
Table 6.

Table 6. Weighted Linear Regression Results for Connectivity Reliability (Model 2)

Predictor | B SE t p p*
Intercept | 3.124 0.215  14.53 | <0.001

Log (Family Income) | 0.168 0.044 | 3.82 | <0.001 0.162
Parental Education | 0.058 10.039 | 1.49 | 0.137  0.062
Rural (vs. Urban) | -0.782 0.098  —7.98  <0.001 -0.345
SC/ST (vs. General/OBC) | —0.132 0.047 | —2.81 | 0.005 -0.118
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Muslim (vs. Hindu) !
Institution Fixed Effects

-0.0

82

0.054 | -1.52| 0.129 -0.064

' (joint F =2.98, p=0.001)

Note: R*= 0.408, Adjusted R?=0.382, F (24.,453) =13.02, p<0.001.

The results from Table 6 above show that
rural location had the largest negative asso-
ciation with connectivity reliability (B* = —
0.345), followed by SC/ST status (p*
0.118). Income also showed a positive as-
sociation. Parental education and Muslim
identity were not significant predictors of
connectivity reliability after controlling for
other factors.

4.3.3. Model 3: Logistic Regression Pre-
dicting High Digital Capability (Top
25%)

The threshold for high digital capability
was set at DCI > 3.85. This value corre-
sponds to the weighted 75th percentile ( as
discussed earlier). This aligns with the
available benchmark in the DigComp 2.1
framework (Vuorikari et al., 2016). Table 7
below reports the weighted prevalence of
high DCI across different subgroups.

Table 7. Weighted Prevalence of High DCI by Subgroup

Subgroup Prevalence (%) SE
General Caste 44.2 3.1
SC/ST 16.8 24

Hindu 30.5 1.9
Muslim 15.2 2.8
Urban 328 1.7
Rural 104 2.2

A weighted logistic regression with institu-
tion fixed effects was estimated. The model
showed good fit (McFadden’s pseudo

R>=0.314 AUC = 0.842). Table 8 below
presents adjusted odds ratios.

Table 8. Weighted Logistic Regression Results for High DCI (Model 3)

Predictor

Adjusted Odds  95% CI p

Ratio (OR)
Log (Family Income) | 2.28 [1.72, 3.02] <0.001
Parental Education 1.58 [1.18,2.11] 0.002
Connectivity Reliability 1.92 [1.48,2.49] <0.001
Rural (vs. Urban) 0.28 [0.14, 0.56] <0.001
SC/ST (vs. General/OBC) 0.31 [0.17, 0.57] <0.001
Muslim (vs. Hindu) 0.45 [0.23, 0.88] 0.020

The results of Table 8 can be interpreted as
follows: After taking into account the insti-
tutional fixed effects and other covariates,
we observe that students from the minority
community (SC/ST students) had approx.
3.23 times lower odds (1/0.31) of being in
the high digital capability category in
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comparison to non-SC/ST students. Rural
students had 3.57 times lower odds, while
the Muslim students had 2.22 times lower
odds. Factors like family income, education
of parents and connectivity reliability each

more than doubled the odds of high DCL
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4.4. Interaction Analysis: Caste Modera- differs by caste, a weighted linear regres-
tion of Income-DCI Association (Ha4) sion model including an interaction term

between log income and SC/ST status was
In order to test whether the positive associ- estimated. Table 9 reports the results of the
ation between family income and DCI regression.

Table 9. Interaction Model for DCI (Caste % Income)

Term B SE t p 95% CI
Log Income (cantered) | 0.238  0.040 5.95  <0.001  [0.159, 0.317]
SC/ST (dummy) | —0.162  0.043 | -3.77 | <0.001 | [-0.247,-0.077]

Log Income x SC/ST | -0.092 0.036 -2.56 0.011 [-0.163, -0.021]
(Note: This model includes all other controls like education of parents, adequacy of device,
connectivity, geographic location ( rural), Religion (Muslim) and institution fixed effect)

The result of Table 9 can be interpreted as 4.5. Mediation Analysis: DCI as a Medi-
follows. The positive association between ator of the Income-Performance Associa-
log income and DCI was significantly tion (Hs)

weaker for SC/ST students (slope = 0.238

0.092 = 0.146) than that for non-SC/ST stu- In order to test whether DCI mediates the
dents (slope = 0.238). This interaction sup- association between family income and
ports the hypothesis Ha, i.e., income trans- self-perceived academic performance, a
lates less effectively into digital capability weighted mediation analysis was done. The
for historically marginalised caste groups. testing used bootstrapping of 5,000
The effect size of the interaction is small to resamples. All models were controlled for
medium (partial n?=0.018), but statistically factors like parents’ education, location,
robust. SC/ST status, Muslim status, and institution

fixed effects. The result of the mediation
analysis 1s presented in Table 10 below.

Table 10. Weighted Mediation Analysis Results (Bootstrap Resampling Technique)

Path p  (Stand- SE p 95%  Boot-
ardised) strap CI

Total association (Impact of Income trans- 0.298 0.045  <0.001 [0.210,

lated to Academic Performance) _ 0.386]

Direct association (Income translation to 0.172 0.048 | <0.001 [0.078,

AP, controlling for DCI) 0.266]

Indirect association (Income translated to 0.126 0.022  <0.001 [0.084,

DCI translated to AP) 0.171]

Proportion mediated 42.3% 5.8% — [31.5%,

54.2%)

From Table 10 above, we observe that ap- excludes zero). This finding supports our
proximately 42 per cent of the total associ- hypothesis (Hs) and suggests that interven-
ation between family income and academic tions improving digital capability could
performance operated through digital capa- substantially reduce income-based dispari-
bility (DCI). The indirect association was ties in academic outcomes.

statistically ~ significant (bootstrap CI
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4.6. Summary of Hypothesis Testing Out-
comes

Table 11: Summary of Hypothesis Testing

The findings regarding each hypothesis
tested are presented in Table 11.

Hy- Statement Sup- Key Evidence

pothe- ported?

sis

H; SC/ST students have lower DCI Yes Adjusted mean difference = —
than General, controlling for co- 0.81 (SC), -1.03 (ST); p < 0.001
variates

H: Muslim students have lower DCI Yes DCI difference = -0.39, d =

and higher digital anxiety

Hs Rural location negatively pre-
dicts connectivity reliability and
DCI

H. Income-DCI association is
weaker for SC/ST students

Hs DCI mediates income-academic

performance association

4.7. Model Diagnostics and Post Estima-
tion Checks

In order to assess the reliability of the esti-
mates of Model 1, a series of standard diag-
nostic tests was performed. In order to
check the normality of the residual terms,
the classic Jarque-Bera (JB) test was per-
formed. The test confirmed that the residu-
als were normally distributed (y°=4.12,
p=0.127). Secondly, tests for equal variance
were done using a weighted Breusch-Pagan
test. The results from the test (LM=15.23,
p=0.085) showed no significant evidence of
heteroscedasticity at the 0.05 level. Further,
the multicollinearity problem was not ob-
served for the analysis. The maximum Var-
iance Inflation Factor (VIF) found was 3.45
for the log income variable. For all other
predictors, the VIF value remained below
3.0. The Durbin-Watson statistic was also
found to be around 1.92. This falls

0.59; anxiety difference =+0.37,
' d=0.54
Yes B =-0.782 (connectivity), p =—
0.198 (DCI); both p < 0.001

Yes Interaction f =-0.092, p=0.011

Yes 42.3% mediated, 95% CI
[31.5%, 54.2%)]

comfortably within the acceptable 1.5 to 2.5
range. The result of the DW test confirmed
the independence of the error terms. We
also verified the decision to include institu-
tional controls. The joint significance of in-
stitution fixed effects was done by the F-
test. The result of the test showed that the
F(11,452)=4.23 and the corresponding p
<0.001. This clearly justifies the inclusion
in the model. Finally, the overall fit of the
logistic regression used in Model 3 was
done using the Hosmer-Lemeshow test.
The test result yielded a y* of 8.34 with
p=0.401. This indicates that the model is
well chosen.

4.8. Effect Sizes for Key Disparities

To have a proper comparison between
groups and the outcomes, and to have
standardised effect sizes (Cohen’s d), is
summarised in Table 12 below.

Table 12. Cohen’s d for Major Group Comparisons (Weighted)

Comparison Qutcome Cohen’sd  95% CI
General vs. SC/ST DCI 0.88

Interpretation
[0.68, 1.08] Large
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Urban vs. Rural DCI
Hindu vs. Muslim DCI
Hindu vs. Muslim | Digital Anxiety

4.9. Summary of the Important Findings

The findings from the data analysis in this
paper show a deep structural divide in how
students access and use digital tools across
West Bengal. Even after controlling for in-
come, the education of parents, and institu-
tional-level resources, the findings show
that the marginalised caste (SC/ST) stu-
dents score nearly one full point lower on
the 1-to-5 Digital Capability Index (DCI) as
compared to General category students.
This represents a remarkably large effect
size (d=0.88). Religious and geographic
backgrounds create similar challenges.
Muslim students face measurable chal-
lenges in their digital capability (d=0.59)
while experiencing higher levels of tech-
nology-related anxiety (d=0.54) than their
Hindu peers. Geographic location also dic-
tates daily access. Living in a rural area di-
rectly damages connectivity reliability (B=
— 0.345) and reduces overall capability
scores (B=—0.162). In practical terms, a ru-
ral student faces 3.6 times lower odds of
reaching a high level of digital capability
compared to an urban student.

The results show a few crucial hurdles be-
yond the isolated demographics. These hur-
dles arise from the existing social hierarchy,
which weakens economic progress. It is
found that as family income increases, it
does not lead to equal improvement in dig-
ital capability for everyone. The association
between income and capability is signifi-
cantly weaker for marginalised students
from SC/ST community. This means
greater economic resources do not easily
translate into digital equality across differ-
ent caste groups. Importantly, this lack of
digital capability directly hurts academic
success. From the mediation models, it is
found that the DCI explains over 40 per

0.79 [0.58, 1.00] Large
0.59 [0.38, 0.80] Medium
0.54 [0.33, 0.75] Medium

149

cent of the link between family wealth and
academic performance. This suggests that
targeted digital interventions could actually
help narrow the broader socio-economic
gaps in university classrooms.

Since the study is based on cross-sectional
data, one must treat these reported associa-
tions as correlational rather than strictly
causal in nature. Still, given the sheer size
and consistency of these gaps across vari-
ous analytical approaches, it shows us a
clear reality. Aiming for renewal of digi-
tally supported education in universities in
West Bengal will be effective if the policy
design explicitly acknowledges it as an in-
tervention as a tool of social justice.

5. Discussion

The main aim of this paper was to find out
how digital inequality impacts the aca-
demic outcome of students at the college/
university level in West Bengal. We found
that digital capability is not just a side issue;
rather, it is a major factor in how well stu-
dents do in school. The mediation analysis
shows a significant result that digital capa-
bility accounts for around 42 per cent of the
connection between family income and ac-
ademic success. This indicates that money
has a significant impact on the performance
of the students through the digital route. It
implies that those families who have more
money may end up buying more than just
expensive laptops, tablets or smartphones;
they can get, say, working Wi-Fi with better
broadband strength. Further, they can af-
ford a clam disturbance free places to study.
Moreover, these students can also afford the
time they need to learn more advanced dig-
ital skills, while the students belonging to
lower-income families don’t have access to
these benefits. They often use older devices
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or shared devices, and this problem can be
amplified with the trouble of data limits and
broadband capacity. This lack of digital
skills directly hurts their academic perfor-
mance.

The most important finding is how caste
and income affect each other. A lot of peo-
ple who make decisions think that higher
incomes will automatically close the digital
divide. The finding of this study shows that
this is a wrong belief. We find that a rise in
income significantly improves the Digital
Capability Index (DCI) for students in the
General category. While the same rise in in-
come helps SC/ST students in lesser mag-
nitude. This is what we call the Digital Par-
adox, where the impact and structure of
caste barriers go beyond economic class. A
wealthy student who is on the outside still
faces hidden punishments, where these pen-
alties could be because of a lack of social
capital in the past. They might not have
friends who share digital knowledge, or
they might also have to deal with subtle bi-
ases in the system. One can’t buy full digital
inclusion with just money.

The findings also point out that there exists
a disadvantage in multiplicative form,
which is created by the intersections of re-
ligion, caste and location. Those students
who belong to rural regions, who are Mus-
lim, and belong to marginalised castes face
more challenges in comparison to their
counterparts. The DCI scores for these stu-
dents were the lowest across the sample.
Important to note that the infrastructure in
the rural regions of West Bengal remains
inconsistent. Access to broadband is weak
across different parts of Bengal. When a
student combines this geographic penalty
with minority religious status and lower
caste, the penalty is nearly absolute. We call
this triple disadvantage. While the current
policies of the governments often treat all
students as a uniform or homogeneous
group, the results of the regression models
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show that they are not, and there is not one
magical pill to solve the problem. The find-
ings emphasise that this one-size-fits-all ap-
proach fails the socially weak and most vul-
nerable students.

The findings of this paper help to validate
Amartya Sen’s Capability Approach, which
was the starting point of our theoretical
framework. While most state governments
frequently arrange the distribution of free
tablets or smartphones to students, this pol-
icy treats the digital divide as a simple sup-
ply-side or resource problem. The findings
of this study point out that providing a de-
vice only supplies a raw resource, but it
does not automatically create a capability.
To convert a tablet into academic success, a
student needs a supportive environment.
They need stable internet, digital literacy,
and social support. Social structures act as
a barrier in this conversion process for
weaker marginalised groups. Therefore, un-
less we measure the actual capabilities, just
measuring resources is useless.

5. Policy Implications

From the policymakers’ point of view, the
findings of this study show a need for a ma-
jor shift in the approach to how one moves
ahead with designing educational policies.
The current initiatives by the governments
mostly focus on providing the hardware.
Distribution of free tablets, laptops, and
smartphones is often the most popular po-
litical tool. However, the findings of the
study indicate that this hardware-centric ap-
proach is not the solution to solve the prob-
lem. A device is useless without the capa-
bility to use it. Policy must evolve from
providing digital access to building digital
capability.

The first target should require moving be-
yond mere hardware distribution. State and
central governments must pair device dis-
tribution with connectivity subsidies.
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Providing a student with a smartphone does
not pay for the high-speed data required for
online research. Policies should mandate
subsidised or free broadband access for stu-
dents from low-income families. Digital lit-
eracy training should also become a manda-
tory, credit-bearing part of the first-year
university curriculum. This training must
go beyond basic typing and focus on aca-
demic digital skills. This can include skills
like navigating academic databases and uti-
lising analytical software.

Secondly, targeted interventions are re-
quired for the marginalised groups. Treat-
ing all the students as homogeneous and ap-
plying the umbrella digital policy will not
ensure equality; rather, it will only expand
existing gaps. The results from the study
show that students from weaker groups like
SC/ST, and students belonging to the Mus-
lim community and from rural areas face a
triple disadvantage. Undertaking universal
policies often fail to reach these specific
groups. Therefore, adoption of policies
which are targeted and intersectional in na-
ture is the need of the hour. There is a need
for building dedicated digital resource cen-
tres in rural, minority-dominated areas or
educationally backward blocks. These cen-
tres must provide reliable electricity, high-
speed internet, and hardware access beyond
the standard college hours.

Thirdly, it is important for the institutions
to take responsibility. To solve the problem
of digital capability, one cannot totally rely
on the families of the students. The univer-
sities/colleges may take up an active role in
ensuring a level playing field. The higher
education institutions must invest heavily
in developing the digital infrastructure.
This would involve expanding the Wi-Fi
networks, which will be available 24x7 for
students. Further, provision and availability
of computer laboratories should be made in
the evening. Only by providing a strong
digital environment on campus can
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institutions directly counter the digital dep-
rivation students face at home. Finally, pro-
fessors/lab-technicians must be trained to
recognise digital inequality. They must be
trained to handle digital inequality, and
pedagogical strategies should not assume
that all students have equal internet access
at home.

6. Conclusion

This paper aimed to reinterpret the assess-
ment of digital inequality in higher educa-
tion. Using Sen’s (1999) Capability Ap-
proach framework on a group of students in
West Bengal moves the conversation be-
yond just owning a device. The proof is
clear that digital skills are a huge factor in
how well students do in school. It mediates
almost 42.8 per cent of the academic benefit
that has long been associated with family
wealth. More importantly, the results from
the study point to the existence of a serious
Digital Paradox. Economic progress does
not necessarily dismantle historical social
barriers as it is seen. The students from the
general category had their digital skills im-
proved a lot when their family’s income
went up, but the impact on students from
lower castes was a lot less. This shows that
caste and social status still dictate who ben-
efits from new technologies. Also, the com-
bination of rural geography, minority reli-
gion, and lower caste status makes it almost
difficult for students to get online education
and access resources.

As India moves forward with the National
Education Policy 2020°s vision of digital-
first, we need to face these undesirable yet
undeniable facts. Technology isn’t just a
natural way to make things fair. If we don’t
regulate digital tools, they will become en-
gines of social reproduction. This will qui-
etly enforce the old inequalities in a new
way, creating a digital divide. To create a
truly fair higher education system, policy
needs to focus on what the student can do,
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not just the wires that connect the class-
room. If the National Education Policy
2020’s digital-first rule isn’t followed, it
could make old inequalities worse. For true
digital integration to happen, policy frame-
works need to go beyond just giving out
hardware and actively build digital skills
that cross different areas.

References

Banwari, & Singh, D. K. (2024). Digital
divide and inequality in education: A
comparative study in India (Rural vs.
Urban). Scholarly Research Journal
for Humanity Science & English Lan-
guage. , 285-293.

Beaunoyer, E., Dupéré, S., & Guitton, M.
J. (2020). COVID-19 and digital ine-
qualities: Reciprocal impacts and miti-
gation strategies. Computers in Human
Behavior, 111, 106424,
https://doi.org/10.1016/j.chb.2020.1064
24

Children’s LoveCastles Trust. (2022). 4An-
nual report 2021-2022. CLT India.
https://cltindia.org/wp-content/up-
loads/2024/08/CLT-Annual-Report-
2021-2022.pdf

Cohen, J. (1988). Statistical power analy-
sis for the behavioral sciences (2nd
ed.). Lawrence Erlbaum.

Creswell, J. W., & Creswell, J. D. (2018).
Research design: Qualitative, quantita-
tive, and mixed methods approaches
(5th ed.). Sage Publications.

Gaure, S. (2013). Ife: Linear group fixed
effects. The R Journal, 5(2), 104-117.
https://doi.org/10.32614/RJ-2013-031

Government of India. (2020). National Ed-
ucation Policy 202(). Ministry of Hu-
man Resource Development.
https://www.education.gov.in/sites/up-
load files/mhrd/files/NEP Final Eng-
lish_0.pdf

Lumley, T. (2020). survey: Analysis of
complex survey samples (R package

152

version 4.0). https://CRAN.R-pro-
ject.org/package=survey

Mathrani, A., Sarvesh, T., & Umer, R.
(2021). Digital divide framework:
Online learning in developing countries
during the COVID-19 lockdown. Glob-
alisation, Societies and Education,
20(5), 625-640.
https://doi.org/10.1080/14767724.2021.
1981253

Means, B., & Neisler, J. (2020). Suddenly
online: A national survey of undergrad-
uates during the COVID-19 pandemic.
Digital Promise.
https://files.eric.ed.gov/fulltext/ED6107
81.pdf

Ministry of Education. (2021). All India
survey on higher education (AISHE)
2020-2021. Government of India.

National Sample Survey Office (NSS).
(2020). Household social consumption:
Education in India (NSS 75th
Round)(Report No. 585). Ministry of
Statistics and Programme Implementa-
tion, Government of India.

Ng, W. (2012). Can we teach digital na-
tives digital literacy? Computers & Ed-
ucation, 59(3), 1065-1078.
https://doi.org/10.1016/j.compedu.2012
.04.016

Nussbaum, M. C. (2011). Creating capa-
bilities: The human development ap-
proach. Harvard University Press.
https://doi.org/10.4159/har-
vard.9780674061200

Oxfam India. (2022). India inequality re-
port 2022: Digital divide. Oxfam India.

Preacher, K. J., & Hayes, A. F. (2008). As-
ymptotic and resampling strategies for
assessing and comparing indirect ef-
fects in multiple mediator models. Be-
havior Research Methods, 40(3), 879—
891.
https://doi.org/10.3758/BRM.40.3.879

Radhakrishnan, M. (2024). India’s Digital
Divide and Kerala’s ‘First Bell’: A Rad-
ical & Alternative Form of Digital Edu-
cation During COVID-19. ACE Official



<\ Telangana Journal of Higher Education (TJHE) | Vol. 2, No. 1 (January—June 2026)
| ISSN 3108-0693 (Online) | ISSN 3139-292X (Print) | ISSN-L 3108-0693 (Linking ISSN)
" https://tgche.ac.in/telangana-journal-of-higher-education-tjhe/

Conference Proceedings, 971-984.
https://doi.org/10.22492/issn.2186-
5892.2024.83

R Core Team. (2023). R: A language and
environment for statistical computing.
R Foundation for Statistical Computing.
https://www.R-project.org/

Sehrawat, R., & Niranjan, P. S. (2024). In-
tersectional digital capability: Refram-
ing women’s artistic agency in India’s
technology ecosystem. ShodhKosh:
Journal of Visual and Performing Arts,
5(1), 321-335.

Sen, A. (1999). Development as freedom.
Oxford University Press.

Sen, A., Iyer, B., & Mukherjee, C. (2009).
A methodology to analyse the intersec-
tions of social inequalities in health.
Journal of Human Development and
Capabilities, 10(3), 397-415.
https://doi.org/10.1080/1945282090304
8894

Teddlie, C., & Yu, F. (2007). Mixed meth-
ods sampling: A typology with exam-
ples. Journal of Mixed Methods Re-
search, 1(1), 77-100.
https://doi.org/10.1177/2345678906292
430

Tingley, D., Yamamoto, T., Hirose, K.,
Keele, L., & Imai, K. (2014). media-
tion: R package for causal mediation
analysis. Journal of Statistical Soft-
ware, 59(5), 1-38.
https://doi.org/10.18637/jss.v059.105

van de Werfhorst, H. G., Kessenich, E., &
Geven, S. (2022). The digital divide in
online education: Inequality in digital
readiness of students and schools. Com-
puters and Education Open, 3,100100.
https://doi.org/10.1016/j.cae0.2022.100
100

Vuorikari, R., Punie, Y., Carretero Gomez,
S., & Van den Brande, G. (2016).
DigComp 2.0: The digital competence
[framework for citizens. Publications Of-
fice of the European Union.
https://doi.org/10.2791/11517

153

Williamson, B., Eynon, R., & Potter, J.
(2020). Pandemic politics, pedagogies
and practices: Digital technologies and
distance education during the corona-
virus emergency. Learning, Media and
Technology, 45(2), 107-114.
https://doi.org/10.1080/17439884.2020.
1761641

Winstone, N., Bourne, I. E., Medland, E.,
Niculescu, 1., & Rees, R. (2020).
“Check the grade, log out”: Students’
engagement with feedback in learning
management systems. Assessment &
Evaluation in Higher Education, 46(4),
641-654.
https://doi.org/10.1080/02602938.2020.
1787331



