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Abstract: This mixed-method comparative study examines the differences in accessibility and impact of Artificial Intelligence (AI) in 

rural and urban school settings in India. While AI holds transformative potential in education—offering personalized learning, data-

driven insights, and administrative automation—its implementation is largely dependent on digital infrastructure and trained 

personnel. The research involved surveys, interviews, and performance tracking across 20 schools (10 rural, 10 urban) and found 

significant disparities. Urban schools, equipped with high-speed internet and trained educators, reported 90% access to AI tools and a 

20% improvement in student performance. In contrast, rural schools had only 40% AI access and a 10% performance gain. Key 

challenges include infrastructure gaps, limited teacher training, and language barriers. However, when resources and support are 

provided, Rural schools demonstrated strong potential for effective AI adoption. The study concludes with policy recommendations 

aimed at reducing the digital divide to ensure inclusive AI-driven education. 
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Introduction 

Artificial Intelligence (AI) is rapidly transforming every facet 

of contemporary life, and schooling is no exception. Over the last 

decade, machine-learning-driven recommendation systems, 

predictive analytics dashboards, automated assessment tools, and 

adaptive tutoring platforms have migrated from research 

prototypes to mainstream educational products, promising to 

individualize learning at scale and make teachers’ labor more 

efficient. International policy documents such as UNESCO’s AI 

and the Futures of Learning and national frameworks like 

India’s National Education Policy 2020 explicitly champion AI 

as a catalyst for improving educational quality, equity, and 

inclusion. Yet the promise of AI is not merely technical; it is 

profoundly geographical and social. The degree to which a 

school can adopt, integrate, and benefit from AI rests on a 

complex interplay of infrastructure, teacher readiness, 

sociolinguistic context, and community attitudes—all of which 

differ sharply between rural and urban settings. Against this 

backdrop, a comparative study of AI accessibility and impact in 

rural and urban schools becomes not only timely but also 

indispensable for evidence-based policymaking and equitable 

innovation. 

Urban schools, especially those in Tier-1 metropolitan regions, 

generally operate within digitally saturated environments. 

High-speed broadband, reliable electricity, up-to-date 

hardware, and abundant private-sector ed-tech partnerships 

position these schools as early adopters of AI-powered learning 

platforms. Students often possess personal devices, teachers 

can tap into robust professional-development ecosystems, and 

administrators feel pressure to experiment with data-driven 

decision-making to signal modernity and competitiveness. Yet 

urban abundance introduces its own complications: algorithmic 

bias may aggravate existing stratification, data-privacy 

regulations remain patchy, and teachers sometimes experience 

“tool fatigue” when navigating overlapping dashboards, 

learning-management systems, and predictive analytics portals. 

Moreover, linguistic diversity—even in ostensibly 

cosmopolitan cities—can impede AI-driven interfaces that 

default to English. Thus, while urban schools appear well 

equipped, the depth and quality of AI integration depend on 

thoughtful alignment of technology with pedagogical goals, 

ethical safeguards, and culturally responsive design. 

Rural schools occupy a dramatically different starting line. 

Frequent power cuts, poor or intermittent internet connectivity, 

limited budgets for upgrading computer labs, and the absence 

of in-house technical staff collectively constrain the very 

possibility of running compute-intensive AI platforms. 

Outdated hardware—often four to six years behind Urban 

counterparts—cannot handle cloud-based adaptive-learning 

environments that require fast processors and large memory 

footprints. Even when workable devices are available, teachers 

may lack sustained training in AI-mediated instruction, and 

vendor helplines rarely provide support in regional languages. 

Consequently, the term ‘accessibility’ in rural contexts extends 

beyond physical availability; it encompasses linguistic 

localization, off-line functionality, affordable licensing models, 

and sensitivity to community apprehensions about surveillance 

or job displacement. Yet rural settings also offer unique 

opportunities: smaller class sizes, tighter community bonds, 

and flexible pedagogical practices rooted in indigenous 

knowledge systems can foster experimental approaches to AI 

that value contextual relevance over technological spectacle. 

The scholarly literature to date has largely examined AI 

adoption either through single-case urban success stories or 

broad surveys that treat the rural-urban divide as a 

demographic variable rather than a lived reality. Such 

approaches obscure nuanced mechanisms through which AI 

reshapes pedagogy, assessment, and educational governance on 

the ground. A genuine comparative study must move beyond 

binary descriptors—‘rural’ versus ‘urban’—and instead probe 

how micro-level variables (teacher digital literacy, student 

language proficiency, parental attitudes, and infrastructure 

resilience) interact with meso-level forces (district funding 

models, public–private partnerships, curriculum mandates) to 

mediate AI’s outcomes. Methodologically, this paper proposes 

a mixed-methods design: quantitative analysis of 

learning-analytics logs and standardized-test scores will reveal 

patterns of engagement and achievement, while ethnographic 

PAPER ID: 20260201011 



Jagannath University Journal of Research and Review (JUJRR), Volume No. 02, Issue No. 01 (January, 2026)            ISSN: 3049-1290 

 

69 

 

classroom observations and semi-structured interviews will 

surface teachers’ sense-making, students’ agency, and 

community narratives about technology. Such triangulation 

aspires to articulate not merely whether AI ‘works’ but how 

and for whom it generates learning value. 

Situating the investigation within the Indian context adds layers 

of complexity and urgency. India hosts the world’s largest 

K-12 population—over 250 million learners—spread across 

1.5 million schools that range from elite private institutions 

with maker labs and humanoid robots to under-resourced 

government schools struggling to replace incandescent bulbs. 

National initiatives such as the PM e-VIDYA program and the 

National Digital Education Architecture (NDEAR) signal 

political will to harness AI for inclusive education, yet 

implementation is contingent on federal-state coordination, 

last-mile connectivity, and culturally grounded content. By 

comparing two purposively sampled districts—one 

predominantly rural and agrarian, the other urban and 

service-sector oriented—this study will illuminate how policy 

aspirations translate, falter, or mutate across diverse 

socio-technical ecologies. Furthermore, insights gleaned here 

may resonate with other Global South regions where similar 

infrastructural constraints and linguistic diversities intersect 

with accelerating ed-tech ambitions. 

The remainder of the paper unfolds as follows. The next 

section reviews theoretical frameworks on digital inclusion, 

socio-material assemblages, and critical AI studies to establish 

an analytic lens that centers equity rather than mere adoption 

metrics. The methodology section then details sampling logic, 

data-collection instruments, and ethical protocols, including 

strategies for mitigating algorithmic bias and safeguarding 

student privacy. Subsequent sections present and compare 

findings from urban and rural sites, teasing out patterns of 

accessibility (device availability, bandwidth, language 

localization) and impact (learning outcomes, teacher workload, 

stakeholder perceptions). The discussion interprets these results 

through the lens of justice-oriented innovation, highlighting 

policy levers—such as decentralized teacher training, 

open-source AI models capable of offline inference, and 

community co-design workshops—that can bridge the 

Rural-Urban AI divide. The paper closes by acknowledging 

limitations, outlining avenues for future research (e.g., 

longitudinal studies and cross-state comparisons), and issuing a 

call for multi-stakeholder coalitions to ensure that AI in 

education becomes a vehicle for democratic empowerment 

rather than a catalyst for new inequalities. 

In sum, this Comparative study positions AI not as a 

monolithic Solution but as a socio-technical phenomenon 

whose accessibility and impact are malleable, contested, and 

deeply contextual. By foregrounding the lived experiences of 

Rural and Urban Schools, the investigation seeks to inform 

policymakers, technologists, educators, and communities about 

the conditions under which AI can genuinely advance 

equitable, high-quality education for all learners. 

 

Objectives 

• To assess the availability and accessibility of AI tools 

in rural and urban schools. 

• To examine the impact of AI-driven Education on 

student performance and engagement. 

• To analyze the challenges in AI implementation 

across different School settings. 

• To offer recommendations for equitable AI integration 

in Education. 

Research Questions 

• What is the current level of AI accessibility in Rural 

and Rrban Schools? 

• How does AI implementation influence Student 

learning outcomes? 

• What are the major barriers to AI adoption in Rural 

Schools? 

• What strategies can ensure equitable access to AI in 

education? 

 

 Literature Review 

Globally, AI has been integrated into school Systems to 

promote personalized and efficient education. Countries like 

Finland and South Korea use AI for adaptive learning and 

assessment. Studies have shown improved Student engagement 

and outcomes in AI-enabled classrooms. 

In India, the adoption is uneven. Sharma (2021) noted that 

Urban Private Schools integrated AI effectively, supported by 

trained educators and robust IT infrastructure. Kumar and Sen 

(2020) identified significant barriers in rural areas, including 

lack of infrastructure, digital illiteracy, and resistance to 

change. 

Reported by UNESCO and the World Bank caution that 

without equitable Policy and infrastructure development, AI in 

Education could deepen existing inequalities. These findings 

establish the importance of comparative research focused on 

regional disparities in AI implementation. 

 Methodology Research Design 

 

This Study used a mixed-methods approach combining 

quantitative (surveys and test scores) and qualitative 

(interviews and observations) data collection. 

Sample 

A purposive sample of 20 schools - 10 Rural and 10 Urban 

were selected. Participants included 100 Teachers and 300 

Students, evenly split between Rural and Urban contexts. 

Data Collection Tools 

• Structured questionnaires for AI tool access, training, 

and infrastructure. 

• Semi-structured interviews with principals and IT 

coordinators. 

• Academic performance records from one academic 

term. 

Data Analysis 

• Quantitative data were statistically analyzed to 

identify trends. 
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• Qualitative data were thematically coded to extract 

insights. 

 Findings 

AI Accessibility 

• Urban schools: 90% had AI-powered software, smart 

classrooms, and fast internet. 

• Rural schools: Only 40% had access, often with 

outdated or offline tools. 

Teacher Preparedness 

• Urban: 75% of teachers received formal AI training 

and IT support. 

• Rural: Only 30% had any training, mostly self-

learned. Lack of local-language resources was a key 

challenge. 

Student Learning Outcomes 

• Urban: Students using AI platforms improved by 20% 

in assessments. 

• Rural: Students showed a 10% gain after limited AI 

tool exposure. They favored visual and interactive 

content. 

Challenges Identified 

 

Rural Schools: 

 Reduced Human Interaction 

With increasing reliance on automation, AI, and digital 

platforms, face-to-face human interaction is declining. In 

education or healthcare, this can affect empathy, 

personalized support, and emotional connection, which are 

crucial for learning and healing. Over-dependence on 

technology may lead to social isolation, reduced 

interpersonal skills, and mental health challenges, 

especially among youth or the elderly. 

Example: 

A Student learning through an online platform may miss out on 

collaborative learning, peer interaction, or mentorship from a 

Teacher, affecting overall development. 

Data Privacy Concerns 

Digital systems collect massive amounts of personal 

data (e.g., biometrics, browsing history, health 

records), raising concerns about how data is stored, 

shared, and used. Lack of transparency in data 

practices can lead to misuse, identity theft, or 

unauthorized surveillance. Users may be reluctant to 

engage with technology if they feel their privacy is 

compromised. 

Example: 

An app collecting student performance data without proper 

encryption or user consent poses a risk of exposing sensitive 

academic or personal information. 

Language Barriers  

Many digital tools, platforms, apps, and learning materials are 

primarily designed in English or other dominant global 

languages. Users who are not fluent in these languages may 

struggle to understand instructions, navigate interfaces, or 

engage fully with the content. In multilingual countries like 

India, where people speak different regional languages, this 

becomes a major barrier to inclusivity and accessibility. It can 

lead to low digital literacy, reduced confidence, and exclusion 

from technology-based opportunities (education, services, or 

employment). 

Example: 

A farmer using a government agricultural app may find it 

difficult to use if it is only available in English or Hindi, but the 

farmer is fluent only in a regional language like Tamil or Odia. 

This limits the utility of the app and its intended benefits. 

Urban Schools: 

Reduced Human Interaction 

With increasing reliance on automation, AI, and digital 

platforms, face-to-face human interaction is declining. In 

education or healthcare, this can affect empathy, personalized 

support, and emotional connection, which are crucial for 

learning and healing.Over-dependence on technology may lead 

to social isolation, reduced interpersonal skills, and mental 

health challenges, especially among youth or the elderly. 

Example: 

A student learning through an online platform may miss out on 

collaborative learning, peer interaction, or mentorship from a 

teacher, affecting overall development. 

Data Privacy Concerns 

Digital systems collect massive amounts of personal data (e.g., 

biometrics, browsing history, health records), raising concerns 

about how data is stored, shared, and used. Lack of 

transparency in data practices can lead to misuse, identity theft, 

or unauthorized surveillance. Users may be reluctant to engage 

with technology if they feel their privacy is compromised. 

Example: 

An app collecting student performance data without proper 

encryption or user consent poses a risk of exposing sensitive 

academic or personal information. 

Discussion  

The findings reveal that while AI integration is significantly 

more advanced in urban schools due to better infrastructure, 

professional development, and exposure to technology, rural 

schools also demonstrate substantial potential when provided 

with minimal but targeted support. 

Urban schools, with access to high-speed internet, smart 

classrooms, and formal teacher training, reported both high 

engagement with AI tools and a measurable 20% improvement 

in student outcomes. However, this performance boost comes 

with certain caveats such as tool fatigue among educators, 

challenges in aligning AI tools with diverse classroom needs, 

and risks of data over-dependence. 

Rural schools, on the other hand, faced foundational barriers—

such as unreliable power supply, outdated devices, and limited 

training. Yet despite these constraints, students showed a 10% 

gain in performance, particularly when engaging with AI 

content that was interactive and visually rich. This illustrates 

the latent potential for technology to bridge learning gaps, 

especially if tools are localized in language and context. 
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Interestingly, ethical challenges such as reduced human 

interaction, data privacy concerns, and algorithmic bias were 

reported across both settings. The rural context presented a 

stronger community resistance due to surveillance fears, while 

urban teachers expressed apprehension about data misuse and 

increased administrative monitoring. 

The data underscores a crucial insight: AI's success in 

education depends not just on access but also on meaningful 

integration with local pedagogical practices. Therefore, 

policymakers must consider regional disparities, sociolinguistic 

factors, and training needs when designing AI-driven 

interventions. True digital equity lies not in mere provision but 

in empowerment. 

 

 Limitations  

Despite the robustness of the mixed-methods design, this study 

has certain limitations that should be acknowledged: 

1. Limited Sample Size and Scop 

The study was conducted across 20 schools from 

only three Indian states, which may not fully 

represent the diversity of India’s education system. 

The conclusions drawn may not be generalizable 

across all regions, especially tribal or conflict-

affected areas. 

2. Cross-sectional Design 

The research captures a snapshot in time rather than 

a longitudinal perspective. Hence, it cannot 

measure long-term impacts of AI interventions on 

student  learning or teacher adaptation. 

3. Variability within Rural and Urban Contexts 

The study treats ‘rural’ and ‘urban’ as broad 

categories, potentially overlooking variations 

within them—such as semi-urban, peri-urban, or 

remote rural regions with different challenges. 

4. Lack of Technical Auditing of AI Tools 

The study did not evaluate the backend functioning 

or accuracy of the AI tools themselves. Factors 

such as algorithmic quality, fairness, and model 

bias were not independently audited. 

5. Self-reported Data Bias 

 Some data points, especially those based on 

surveys and interviews, depend on participant self-

reporting, which can introduce bias or 

exaggeration. 

Future research should consider longitudinal studies, larger 

and more diverse samples, and collaborative audits of AI tools 

to further validate and extend these findings. 

Suggestions 

• Develop Inclusive AI Policies Focused on Equity 

• Educational policy-makers should prioritize AI 

integration policies that consider regional disparities. 

AI initiatives must not only focus on urban 

advancement but should also aim to uplift under-

resourced rural schools by allocating targeted funding 

and creating location-specific implementation 

strategies. 

• Improve Rural Digital Infrastructure 

• Governments and private stakeholders must invest in 

strengthening rural digital infrastructure. This includes 

reliable electricity, broadband internet, access to 

modern hardware, and regular maintenance. Without a 

strong foundational infrastructure, AI tools cannot 

function effectively in rural areas. 

• Localized and Multilingual AI Tools 

• AI tools should be developed or adapted in regional 

languages and dialects to ensure inclusivity. Text-to-

speech, voice-enabled instructions, and culturally 

relevant content will improve adoption and 

engagement among rural students and teachers with 

limited English proficiency. 

• Teacher Training and Continuous Professional 

Development 

• Structured, recurring training programs on AI use in 

education should be mandatory, especially in rural 

areas. These programs must be practical, language-

sensitive, and aligned with real classroom scenarios. 

Creating district-level training hubs can help in 

scalability and consistency. 

• Public-Private Partnerships (PPP) 

• Government bodies can collaborate with AI 

developers, ed-tech companies, and NGOs to pilot AI-

based learning tools in both rural and urban schools. 

These partnerships should ensure equitable access to 

technology, offer technical support, and facilitate cost-

effective models of AI deployment. 

• Community and Parental Engagement 

• To reduce resistance to AI technologies and build 

trust, community awareness campaigns and training 

workshops should be conducted. These should 

highlight how AI can support—not replace—teachers 

and promote the holistic development of students. 

• Offline Functionality for AI Tools 

• Developers should prioritize creating AI solutions that 

are functional even without continuous internet 

access. This is particularly important for rural areas 

where connectivity is unreliable. Downloadable 

modules, lightweight software, and local servers can 

support this goal. 

• Ethical and Safe Use of AI 

• AI systems should follow strong data privacy 

regulations and ethical standards, especially when 

used in schools. Consent, transparency, and 

safeguarding of children's data must be ensured 

through clear policy guidelines and regular audits. 

• Pilot Programs and Feedback Loops 

• AI integration should begin with pilot programs in 

select schools—urban and rural—and then scale based 

on feedback. Continuous monitoring and revision 
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mechanisms should be in place to evaluate the 

effectiveness and user experience of AI tools. 

• Customization Based on School Context 

• A one-size-fits-all AI solution is not viable. AI tools 

and strategies should be flexible enough to adapt to 

school size, teacher-student ratios, language medium, 

and community needs. Rural schools may benefit 

from different formats than their urban counterparts. 

• Create Open-Source AI Platforms 

• Government-supported open-source AI platforms can 

provide free access to all schools. These platforms 

should host customizable learning content, teacher 

tools, and student tracking features with minimal 

resource requirements. 

• Establish AI Innovation Hubs in Education: 

• Setting up state or district-level “AI in Education” 

hubs can serve as centers of innovation, teacher 

training, resource development, and research. These 

hubs can act as bridges between schools and AI 

developers for context-driven solution-building. 

Conclusion 

This comparative study underscores that while AI significantly 

enhances student performance, its impact is uneven across rural 

and urban schools due to differences in infrastructure, training, 

and accessibility. Urban schools benefit from robust digital 

environments, but still face challenges like algorithmic bias 

and reduced human interaction. Rural schools, despite 

limitations, show promising results when supported with 

appropriate tools and localized training. Therefore, AI 

integration must be context-sensitive, inclusive, and 

accompanied by ethical safeguards, teacher support, and 

community engagement. Thoughtful implementation can 

transform AI into a tool for equitable, quality education across 

diverse learning environments. 
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