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ABSTRACT

Digital inclusion stands as a cornerstone for equitable educational advancement, offering the promise of bridging gaps that
have historically marginalized tribal schoolchildren in India. Despite national efforts under flagship initiatives such as
Digital India (2015), PM eVidya (2020), and the National Education Policy 2020, significant disparities persist in access to
devices, reliable connectivity, and meaningful usage among tribal students. This expanded study delves into the multifaceted
dimensions of digital inclusion—encompassing infrastructural readiness, pedagogical integration, community engagement,
and policy accountability—and situates tribal experiences at its core. Drawing on a comprehensive policy audit of central
and state-level frameworks alongside a large-scale survey of 250 students across Jharkhand, Odisha, and Madhya Pradesh,
the paper unpacks how policy intentions translate (or fail to translate) into on-the-ground realities. The survey assesses
device availability, connectivity stability, digital literacy training, and perceived educational and socio-emotional benefits.
Results reveal that although policy documents articulate ambitious targets, implementation bottlenecks—ranging from
under-utilized budgets to one-size-fits-all training modules—limit tribal learners’ digital engagement. Notably, fewer than
half of surveyed students report consistent device access, and even among those, erratic electricity and patchy broadband
severely constrain usage. Digital literacy programs, while present, often lack cultural and linguistic resonance, undermining
efficacy. Nonetheless, students express optimism regarding the transformative potential of ICT for learning, social
collaboration, and future opportunities. Building on these insights, the paper proposes a set of policy and practice
recommendations: localized co-design of digital curricula, investment in sustainable power and community broadband
solutions, modular and multilingual training for teachers and learners, disaggregated monitoring systems, and strengthened

community-institutional partnerships.
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INTRODUCTION

The rapid evolution of information and communication technologies (ICT) has redefined the educational landscape globally,
presenting both unprecedented opportunities and complex challenges. In India, successive governments have launched ambitious
digital initiatives—Digital India (2015), PM eVidya (2020), and the National Education Policy (NEP) 2020—to leverage ICT as a
catalyst for educational equity. These programs aim to ensure access to digital devices, high-speed internet, and quality digital
content for learners across socio-economic strata. Yet, tribal communities—home to over 100 million individuals, constituting 8.6%
of India’s population—have historically remained on the margins of such developmental agendas. Geographic isolation, poor

infrastructure, linguistic diversity, and socio-economic deprivation converge to limit tribal schoolchildren’s digital access and
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engagement. Many tribal habitations lack basic amenities—continuous power supply, broadband connectivity, and local technical

support—rendering ICT interventions less effective or even irrelevant.

Bridging Digital Inclusion Gaps for Tribal Students
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Figure-1.Bridging Digital Inclusion Gaps for Tribal Students

Furthermore, the pedagogical design of digital inclusion efforts often adopts a uniform approach, overlooking the cultural contexts
and learning needs of tribal learners. Teacher training modules, typically delivered in mainstream languages, fail to resonate with
tribal educators and students who speak indigenous languages. As a result, tribal schools with computer labs or tablets sometimes
see minimal usage, not because of apathy but due to a mismatch between policy design and local realities. In this context, examining
digital inclusion for tribal schoolchildren becomes both urgent and complex. It demands an analysis that goes beyond policy

pronouncements to interrogate implementation dynamics, community engagement, and learner experiences.

This manuscript addresses these imperatives through a dual lens. First, it undertakes a policy analysis of central and state-level
digital education schemes, assessing their objectives, resource commitments, and monitoring frameworks with specific attention to
Scheduled Areas. Second, it presents empirical findings from a survey of 250 tribal students in Jharkhand, Odisha, and Madhya
Pradesh, exploring actual patterns of device access, connectivity reliability, digital literacy training, and perceived benefits. The
research seeks to answer: To what extent do ICT policies reach tribal schoolchildren? What are the key barriers to meaningful digital
inclusion? And how can policy and practice be reoriented to better serve tribal learners? By centering tribal voices and using mixed
methods, the study offers nuanced insights and actionable recommendations aimed at transforming digital inclusion from policy

rhetoric into lived reality for India’s tribal schoolchildren.
LITERATURE REVIEW

Scholarly inquiry into ICT in education underscores a persistent urban—rural divide, further deepened by socio-cultural cleavages

such as those affecting tribal communities. Research indicates that while urban schools rapidly integrate digital tools into pedagogy,
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rural and tribal schools lag due to infrastructural constraints—unreliable electricity, poor internet backhaul, and lack of maintenance
support for hardware. Studies on the Digital India initiative reveal that broadband rollouts often prioritize district headquarters and
urban peripheries, leaving remote tribal habitations underserved. For example, analyses of BharatNet implementation highlight

substantial delays and bandwidth limitations in Scheduled Areas, undermining the provision of online educational resources.

Challenges in Digital Inclusion for Tribal Education
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Figure-2.Challenges in Digital Inclusion for Tribal Education

Beyond infrastructure, digital inclusion literature emphasizes the necessity of ecosystem building. UNESCO and UNICEF
guidelines argue that provision of devices alone is insufficient; sustained teacher training, locally relevant content, and community
sensitization are equally crucial. Samagra Shiksha’s ICT modules have trained thousands of teachers nationwide, yet evaluations
report low uptake in tribal districts, citing language barriers and culturally incongruent pedagogies. Comparative international case
studies—such as Brazil’s community telecenters and Australia’s Indigenous Digital Inclusion strategies—demonstrate success
where local governance bodies co-design and manage digital learning centers, ensuring contextual relevance and community

ownership.

Furthermore, research on digital literacy highlights the multifaceted nature of skills required for effective ICT use. Critical digital
literacy extends beyond basic operational skills to include online safety, information evaluation, and creative content generation.
Tribal learners, often introduced to ICT later and sporadically, miss out on this progressive skill development. Consequently, digital
inclusion programs for tribal students require scaffolding that begins with foundational literacies in mother tongues, then gradually

introduces more complex competencies in regional or national languages.

Crucially, policy evaluations call for disaggregated measurement and accountability. Current monitoring dashboards for Digital
India and PM eVidya aggregate data at state or district levels, masking tribal-specific outcomes. Without tribal-focused indicators—

device utilization rates, digital literacy proficiency levels, community satisfaction metrics—policy effectiveness remains opaque.

3 Online & Print International, Peer Reviewed, Refereed & Indexed Monthly Journal




Snehal Desai / International Journal for Research in Education Vol. 10, Issue: 03, March.: 2021

(UJRE) (I.F. 6.002) ISSN: (P) 2347-5412 ISSN: (O) 2320-091X

This literature review underscores gaps across four domains: infrastructure readiness, pedagogical alignment, skill development,
and accountability mechanisms. Filling these gaps demands research that integrates policy analysis with ground-level evidence from

tribal communities, providing the empirical foundation for more equitable digital inclusion strategies.
METHODOLOGY

This study employs a mixed-methods research design, integrating qualitative policy analysis with quantitative survey data to
comprehensively assess digital inclusion initiatives for tribal schoolchildren in India. The first component involves systematic policy
analysis of key national schemes—Digital India, PM eVidya, NEP 2020, and Samagra Shiksha—and state-level ICT education
projects in Jharkhand, Odisha, and Madhya Pradesh. We collected official policy documents, implementation guidelines, budgetary
reports, and monitoring dashboards published between 2019 and 2020. Using a policy audit framework, we coded documents for
objectives, target population definitions (with specific reference to Scheduled Areas), resource allocations, timelines, and
performance indicators. Emphasis was placed on the presence or absence of tribal-specific provisions—language localization,

community engagement mandates, and dedicated monitoring metrics.

The second component is a cross-sectional survey of tribal schoolchildren, designed to capture their lived experiences of digital
inclusion. We developed a structured questionnaire with four main domains: (1) device access and usage frequency; (2) internet
connectivity quality and constraints; (3) exposure to digital literacy training and content relevance; and (4) perceived educational
and social benefits. The questionnaire underwent iterative refinement: initial drafts were reviewed by ICT for education experts and
tribal educators, then translated into local languages (Odia, Ho, Mundari, Hindi) and pilot-tested with a cohort of 20 students in a

tribal school in West Singhbhum, Jharkhand. Cognitive interviews ensured clarity and cultural appropriateness of items.

Sampling employed a stratified random approach. From each state—Jharkhand, Odisha, and Madhya Pradesh—we selected
government schools located in tribal-dominated blocks, further stratified by remoteness (distance from district headquarters). Ten
schools (four in Jharkhand, three in Odisha, three in Madhya Pradesh) participated, with 25 students aged 12—16 randomly chosen
from Grades VII-X in each school. The sample size of 250 targeted a balance between statistical power and logistical feasibility.
Field data collection occurred between January and February 2020, conducted by trained local investigators who obtained informed
consent from guardians and assent from students. Data was digitally entered into a secure database, with double-entry verification
to minimize errors. Incomplete or inconsistent responses (under 5% of cases) were excluded, yielding a final analytic sample of 238

respondents.

Quantitative data analysis employed descriptive statistics (frequencies, means) to profile access, connectivity, and training
indicators, and inferential tests (chi-square) to examine associations between remoteness and connectivity quality. Qualitative
insights from open-ended survey questions and investigator debriefs were thematically coded to contextualize quantitative findings.
This mixed-methods approach allows triangulation of policy intentions with on-ground realities, providing a robust basis for

recommendations.
RESEARCH CONDUCTED AS A SURVEY

The empirical heart of this study lies in a comprehensive survey administered to tribal schoolchildren across three states, aimed at

elucidating their actual digital experiences and perceptions. Of the 250 students initially selected, 238 completed valid
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questionnaires. The survey design prioritized cultural resonance through local language administration and involvement of

community-based investigators familiar with tribal customs.

Device Access and Usage

Survey findings indicate that only 42% of respondents report regular access to digital devices, defined as at least three usage
occasions per week. Among these, 28% access school-provided tablets or computers, while 14% use family-owned smartphones.
The remaining 58% rely on community resources: 12% use telecenters managed by NGOs or panchayats, and 8% borrow devices
from peers. Notably, 38% report no reliable device access at all, effectively excluding them from ICT-mediated learning

opportunities. Focus group discussions revealed that device sharing often leads to conflicts and reduces actual usage time per student.

Connectivity Quality

Internet access is equally fraught: 65% of device-owning students experience erratic connectivity, characterized by frequent outages
(daily or weekly) and bandwidth caps that render video streaming or real-time classes impractical. Only 16% report consistently
stable broadband connections—typically found in semi-urban tribal blocks—while 19% rely on mobile data networks with signal
dead zones. Cross-tabulation shows a strong correlation (%2, p <0.01) between village remoteness (distance > 30 km from district
HQ) and connectivity unreliability. Moreover, villages with daily electricity outages exceeding six hours correspond to 82% higher

rates of internet disruptions, underscoring the interdependence of power and connectivity infrastructures.

Digital Literacy Training Exposure

Regarding structured training, 37% of students participated in digital literacy workshops organized under Samagra Shiksha or state
ICT projects. However, only 22% rated these programs as adequately relevant to their linguistic and cultural contexts. Many modules
were delivered in Hindi or English, limiting comprehension among Ho and Mundari speakers. Conversely, 48% of students acquired
basic ICT skills through peer-led initiatives—classmates or local youth volunteers conducting informal “laptop clubs.” These
grassroots efforts often utilized vernacular explanations and contextual examples, indicating the value of community-embedded

learning.

Perceived Benefits and Challenges

Despite infrastructural and pedagogical hurdles, 71% of students recognize the academic potential of ICT—for accessing extra
learning materials, watching educational videos, and practicing interactive simulations. Social benefits, such as connecting with
peers via messaging apps and participating in online cultural exchanges, were acknowledged by 54%. Nonetheless, 64% report
anxiety and frustration stemming from their digital literacy gaps, fearing that as curricula increasingly integrate ICT, they will fall
further behind. Open-ended responses highlight aspirations for career opportunities in IT and hopes for bridging educational

inequalities, underscoring the morale boost that even limited ICT exposure can provide.

Community and Parental Engagement

The survey also probed community involvement: only 18% of parents attend ICT awareness sessions organized by schools, often
due to lack of awareness or busy livelihood commitments. Panchayat representatives in 12% of surveyed villages had participated
in digital education planning meetings, suggesting limited local governance engagement. Students expressed a desire for greater

parental and local council support to sustain ICT resources, maintain equipment, and advocate for infrastructure upgrades.
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This survey underscores a complex reality: while policy frameworks articulate broad visions for digital inclusion, tribal
schoolchildren’s lived experiences reveal persistent gaps in access, connectivity, training relevance, and community involvement.
These findings lay the groundwork for targeted interventions that address both technical and socio-cultural dimensions of digital

equity.
RESULTS

The integration of policy analysis and survey data yields a multifaceted portrait of digital inclusion for tribal schoolchildren in India.

Key findings are organized thematically below.

1. Policy—Practice Disconnect

e Ambitious Targets vs. Ground Realities: Central schemes set universal broadband and device distribution goals by 2020,
yet state budget analyses reveal average underspend of 18% on ICT allocations in Scheduled Areas.

e Generic Training Modules: Samagra Shiksha’s one-size-fits-all digital literacy curriculum overlooks linguistic diversity,
resulting in low relevance for tribal educators and students.

e  Monitoring Blind Spots: National dashboards aggregate data at state/district levels, masking tribal-specific indicators

such as device utilization rates and digital literacy proficiency.

2. Device Access and Utilization

e Limited Home and School Access: Only 42% of students report regular device usage; 38% have no reliable access, while
the remainder depend on shared or community resources.
e  Under-utilization of School Labs: Even in schools with computer labs, usage is sporadic due to lack of teacher facilitation,

power cuts, and scheduling conflicts with academic periods.

3. Connectivity Constraints

o Erratic Broadband: 65% of device-users face frequent outages, with remoteness (>30km from district center) and
extended power cuts correlating strongly with higher disruption rates.
e  Mobile Data Limitations: 19% rely on unstable mobile networks, often unsuitable for synchronous learning or multimedia

content, leading to truncated online sessions.
4. Digital Literacy Gaps

e Structured vs. Informal Learning: While 37% attended formal workshops, only 22% deemed them contextually
appropriate. Peer-led “laptop clubs” emerged as vital supplemental channels for 48% of learners.
e  SKkill Spectrum: Students report proficiency in basic operations (typing, file management) but limited experience with

advanced tools (online research, educational software), pointing to the need for tiered skill curricula.

5. Educational and Socio-Emotional Benefits
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e Academic Enrichment: 71% value ICT for accessing supplementary tutorials, practice exercises, and interactive
simulations, correlating with improved engagement and self-directed learning.

e  Social Connectivity: 54% cite enhanced peer collaboration and cultural exchange opportunities via messaging apps and
social platforms.

e Anxiety Over Skill Gaps: 64% express concern about falling behind as ICT becomes integral to education, indicating

potential impacts on self-efficacy and motivation.
6. Community and Governance Role

e Parental Involvement: Low attendance (18%) at ICT awareness sessions suggests limited home support and digital
advocacy.
e Local Governance: Only 12% of villages reported panchayat participation in digital education planning, highlighting a

gap in grassroots ownership and oversight.

Together, these results illuminate a landscape marked by strong policy intent but uneven implementation, infrastructural bottlenecks,
and socio-cultural mismatches. Addressing these challenges requires integrated strategies that combine technical upgrades with

localized capacity-building and participatory governance.
CONCLUSION

This comprehensive examination of digital inclusion policies and tribal schoolchildren’s experiences in India underscores a critical
truth: policy frameworks alone cannot guarantee equitable ICT integration. While national and state schemes articulate visionary
goals, the translation into meaningful access and learning outcomes for tribal learners remains limited by infrastructural deficiencies,
pedagogical disjunctions, and weak local engagement. Tribal students’ voices—captured through a rigorous survey of 238
respondents—reveal the reality behind policy rhetoric: scarce devices, erratic connectivity, and training modules misaligned with
linguistic and cultural contexts. Yet, these same students harbor optimism about the potential of ICT to enrich learning, foster peer

collaboration, and unlock future opportunities.

To bridge this policy—practice divide, a multipronged approach is imperative. First, localized co-design of digital curricula and
training, involving tribal educators, community elders, and students, can ensure cultural and linguistic resonance. Second,
infrastructure investments must prioritize sustainable power solutions (e.g., solar micro-grids) and community broadband hubs to
guarantee uninterrupted connectivity. Third, modular digital literacy programs, delivered in mother tongues and scaffolded from
basic to advanced competencies, can build confidence and skills progressively. Fourth, disaggregated monitoring systems with
tribal-specific indicators will enhance transparency and accountability. Finally, community ownership—through active panchayat
and parent-teacher association participation—can support maintenance, local troubleshooting, and advocacy for ongoing

Investments.

Implementing these recommendations demands collaboration among central and state authorities, tribal governance bodies, NGOs,
and private sector partners. By centering tribal agency and tailoring interventions to local realities, India can move beyond symbolic

digital inclusion to create an environment where tribal schoolchildren not only access ICT but leverage it as a transformative tool
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for learning, empowerment, and social mobility. The journey toward digital equity for tribal learners is complex yet indispensable—

one that will determine whether India’s digital revolution truly leaves no child behind.
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