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Abstract 

The NEP 2020 aims to revolutionize Indian education through digital integration.Still, achieving 

this largely hinges on bridging the digital gap.This study looks into how lacking infrastructure in 

rural areas affects the policy's key goals of fairness and inclusion.It reviews secondary data from 

numerous scholarly sources, government reports, and NGO datasets to understand the current 

state of hardware, internet reliability, and teacher readiness.The key findings highlight a major 

gap between plans and reality, due to issues like power cuts, high data costs, and lack of 

maintenance in remote schools, leading to 25-30% hardware failure without local 

support.Recommendations suggest moving towards decentralized maintenance centers and 

'offline-first' digital resources to tackle connectivity problems.The paper spots a crucial research 

gap in long-term data, focusing on digital impacts on learning poverty and the unique challenges 

in Himalayan and tribal regions.Lastly, it shows that without local technical support and 

affordable data, digital efforts could unintentionally increase socio-economic gaps. 

 

Keywords: NEP 2020, Digital Divide, Rural Infrastructure, Internet Accessibility, Educational 

Equity. 

 

Introduction 

1.1 The Global Digital Shift and the Indian Context 

In the 21st century, there's been a major shift in education worldwide, moving from traditional 

physical learning to technology-based settings. This change in education, often called the 'Fourth 

Industrial Revolution' (Education 4. 0), shows that digital integration is not just an additional tool 

but a key factor in defining educational equity, quality, and resilience. (Schwab, 2016; OECD, 

2020). For developing countries, this digital shift is like a double-edged sword: it's a theoretical 

leapfrog that addresses resource gaps but can widen pre-existing socio-economic divides through 

the 'digital divide(Van Dijk, 2020). 

 

India is at a critical juncture in this global scenario. With almost 250 million school-age children, 

the country boasts one of the world's highest student populations. As a result, the country's 

educational trajectory is essential to both the global economy and its own demographic dividend 

(Ministry of Education, 2023). The implementation of the National Education Policy (NEP) 2020 
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marked a watershed moment in India's post-independence history. This is India's first 21st-

century education policy, and it seeks to address many of the country's growing developmental 

demands. To develop a new system, the policy proposes rewriting and overhauling all aspects of 

the educational system, including governance and regulation. 

The concept of digital everywhere is the foundation of NEP 2020, which is highly ambitious.  

In order to make high-quality education more widely available, the strategy envisions a 

technologically advanced educational system with digital libraries, online teacher training, 

blended learning, and virtual labs. However, this vision encounters a harsh reality when it is 

implemented in rural and isolated areas of India.   The difficulty is best illustrated by the 

discrepancy between the digital aspirations of the policy and the actual infrastructure in India's 

interior.  Assuming digital preparedness in places without reliable internet or basic energy could 

transform "education for all" into "education for the digitally privileged," as experts like Jha and 

Ghatak (2021) note. 

 

1.2 The Vision of NEP 2020: A Digital-First Paradigm 

To understand the gravity of infrastructure challenges, one must first understand the importance 

of technology within the NEP 2020 framework. The NEP 2020 sees technology as a driving 

factor behind educational change, whereas its previous policies (NPE 1986, PoA 1992) 

considered it just a supplement. Section 23 of the policy, which is for "Use and Integration of 

Technology," specifically talks about the setting up of the National Educational Technology 

Forum (NETF) to facilitate seamless exchange of ideas on the use of technology to improve 

learning, assessment, planning and administration (GoI, 2020) 

 

The policy promotes a number of digital-dependent initiatives to achieve this technological 

integration, starting with a major shift towards Blended Learning Models, which replace rote 

learning with interactive, hybrid approaches that require students to interact with digital content 

outside of the classroom. Additionally, it highlights the development of Study Webs of Active-

Learning for Young Aspiring Minds (SWAYAM) and Digital Infrastructure for Knowledge 

Sharing (DIKSHA) as the main platforms for material distribution and teacher preparation. The 

strategy suggests creating Virtual Labs to give distant students access to real-world experiments 

in order to alleviate physical infrastructure deficiencies, especially in rural schools. Additionally, 

instructors must complete 50 hours of Continuous Professional Development (CPD), which is 

mostly intended to be provided online due to the logistical challenges of scheduling in-person 

training for millions of educators each year. 

The NEP encourages a variety of digital-based initiatives to achieve this technology integration, 

beginning with a significant move towards blended learning approaches. These strategies replace 

rote learning with interactive, hybrid methods that require students to engage with digital content 

outside of the classroom. Furthermore, it emphasizes the creation of Study Webs of Active-

Learning for Young Aspiring Minds (SWAYAM) and Digital Infrastructure for Knowledge 

Sharing (DIKSHA) as critical platforms for material distribution and teacher training.This Policy 

proposes developing virtual labs to circumvent the limitations of physical infrastructure, 

allowing remote students to access real-world experiments, particularly in rural schools. 

Furthermore, instructors must complete 50 hours of continuous professional development (CPD), 
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which is meant to be given primarily online due to the logistical difficulties of coordinating in-

person training for millions of teachers each year. 

 

This design dependence on digital channels implies that the robustness of the underlying digital 

infrastructure is directly related to NEP 2020's success. As the cornerstone of these changes, the 

policy presents a "digital floor" of connectivity. Upon closer examination, however, it becomes 

clear that a significant portion of the Indian population does not have this floor (Reddy et al., 

2022). This idea of universal access turns the execution of policies into an infrastructure issue 

rather than an educational one. 

 

1.3 The Infrastructure Deficit: Anatomy of the First Digital Divide 

The "first level digital divide" the absence of physical digital infrastructure that includes 

connectivity and technology is the largest barrier to the NEP's development in rural areas. The 

"last mile" connectivity needed for significant educational engagement in remote areas is still 

underdeveloped in India, despite the country's fast mobile phone adoption. Any such system 

must have power, but its dependability is still a major problem. The Unified District Information 

System Plus for Education (UDISE) 2021-22 report reveals that there are still significant gaps in 

tribal and distant districts, despite government data showing nearly total electricity in villages. In 

states like Uttar Pradesh, Madhya Pradesh, and the Northeast, power outages frequently occur, 

making desktop computers and smartboards unusable for extended parts of the school day 

(UDISE, 2023). A six-hour digital school day cannot be managed with just an electrical 

connection, according to Kundu's (2020) study; NEP's concept of a "smart classroom" collapses 

in the absence of reliable electricity. 

 

The "device deficit," the second layer of the infrastructural issue, exacerbates the power struggle. 

Although access to devices is assumed by the NEP 2020 push for online exams and digital 

literacy, the density of computing hardware in rural schools is dangerously low. Only 47.5% of 

Indian schools had computers, according to UDISE+ 2021–2022 data; this percentage drastically 

drops when government schools in rural areas are taken out of the equation (MoE, 2023).  

 

A "computer lab" in many remote areas may only have one or two working devices for hundreds 

of students, creating a "access-time" bottleneck where students may only receive 10 to 15 

minutes of screen time per week, which is insufficient to develop the digital fluency or coding 

skills required by the new curriculum.Additionally, in rural areas, the "Bring Your Own Device" 

(BYOD) strategywhich was implicitly employed during the COVID-19 pandemic and extended 

into post-pandemic hybrid learning fails. A dedicated device for a child's education is uncommon 

in low-income rural families, according to the Oxfam India Inequality Report (2022). Despite the 

fact that smartphone prevalence is rising, device ownership is typically limited to the male head 

of the home. Therefore, even though NEP 2020 promotes digital assignments, It accidentally 

excludes youngsters who do not have personal smartphones.kkkkkkkk 

Perhaps the most formidable barrier is an internet connection. While the BharatNet project aims 

to connect all Village Panchayats with optical fiber, implementation at the school level is 

delayed. By 2023, less than 34% of Indian schools have internet connectivity (UDISE+, 2023). 

Telecom towers are few in remote places with difficult terrain, such as hilly states, desert 
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regions, and dense forests, and signal strength is frequently insufficient to support video-based 

learning, which is the primary medium for platforms like DIKSHA and SWAYAM. The 

"bandwidth constraint" is critical in this situation; educational content, particularly the high-

quality interactive modules proposed by NEP, requires high-speed, low-latency connections.A 

2G or inconsistent 3G connection, which is common in remote places, is insufficient for 

streaming a lecture or running a virtual lab simulation. This technical barrier prevents the 

NETF's high-quality resources from reaching the kids who need them the most (Rana & Rana, 

2020). 

1.4 The Second Digital Divide: Accessibility vs. Usage 

Beyond the actual connections and equipment is the "Second Level Digital Divide," which refers 

to the capacity to successfully employ technology. NEP 2020 emphasises teacher empowerment, 

yet digital literacy among educators in distant areas is a major challenge. The policy anticipates 

that teachers would be the torchbearers of this digital shift; yet, a large proportion of teachers in 

rural India have not received formal training in ICT (Information and Communication 

Technology) integration. According to a study by Balyer and Öz (2018), quoted in the Indian 

context by Sharma (2021), without proper pedagogical training, digital instruments become 

"furniture" in the classroom.In rural areas, where teacher absenteeism and single-teacher schools 

are already common issues, adding the layer of complex digital management sometimes causes 

reluctance. Teachers may see digital technologies as administrative obligations rather than 

educational benefits, thus delaying NEP implementation. 

 

Language influences internet accessibility, and the contemporary digital landscape has major 

linguistic and cultural hurdles. The Internet is mostly an English-language ecosystem. While 

NEP 2020 strongly advocates for mother tongue education (Section 4.11), the digital 

environment that supports education, which includes operating systems, coding languages, and 

high-quality reference materials, is predominantly Anglophone. A tablet alone is insufficient for 

a student in a distant tribal belt of Odisha or Chhattisgarh if the interface and content are not 

available in their native language. The lack of localized digital content serves as a "soft barrier" 

that is just as exclusionary as the absence of a physical cable (Bhattacharya, 2022). 

 

Finally, the barrier to digital infrastructure is intrinsically tied to the socioeconomic 

characteristics of exclusion. Although the cost of data in remote places is among the lowest in 

the world, it nevertheless accounts for a large portion of household income for low-income 

families. When education goes online or becomes hybrid, the financial burden shifts from the 

state to the family. According to recent research by Narula (2023), this transition results in a 

"tiered" educational system. Students at metropolitan private schools engage with the full range 

of NEP's digital suggestions (AI-based learning, adaptive assessments), whereas students in 

distant government schools receive a diluted version of the curriculum, straining to download a 

basic PDF.This disparity fundamentally contradicts the NEP's fundamental tenet of "Equity and 

Inclusion" (Section 6), which is necessary for success, and threatens to increase the learning 

divide. 

 

1.7 Problem Statement 
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Although the National Education Policy 2020 presents a revolutionary vision for technology-

based education in India, there is a significant discrepancy between the policy's goals and the 

actual situation in rural areas. The majority of the NEP 2020 literature has concentrated on 

language policy, higher education reforms, and curriculum modifications (5+3+3+4 

structure).Nevertheless, there is a dearth of thorough studies that empirically examine the 

particular infrastructure factors that lead to policy failure in the "last mile." The majority of 

current research treats "rural" as a monolith, failing to differentiate between "remote/tribal" areas 

where there is an utter digital vacuum and "connected rural" (villages close to cities). 

Additionally, little is known about how the lack of digital infrastructure directly hinders NEP's 

new mandates, such competency-based examinations and the Academic Bank of Credits (ABC), 

which are intrinsically digital. Thus, the issue this study tackles is the existential threat that the 

lack of digital infrastructure poses to achieving NEP 2020's equitable objectives in distant 

India.The NEP runs the risk of becoming an exclusive document that benefits the urban elite 

while leaving the remote periphery in a state of "digital darkness" if these obstacleswhich range 

from bandwidth latency to the absence of localised software policy interventionsare not 

thoroughly understood. 

 

2. Review of Literature(Theoretical Back Ground)  

2.1. Evaluating Digital Infrastructure in Rural vs. Urban Education 

To evaluate the current state of digital infrastructure in rural and remote schools compared to 

urban centers, it is essential to ground the analysis in the Resources and Appropriation Theory 

(van Dijk, 2025). This theory suggests that digital inequality is not a binary of "haves" and 

"have-nots" but a sequential process of access. The foundational stage, known as First-Level 

Digital Access, involves the physical availability of hardware, stable electricity, and internet 

connectivity (van Dijk, 2025). In the Indian context, the National Education Policy (NEP) 2020 

explicitly mandates the creation of a "digital infrastructure for education" to ensure that 

technology-driven learning reaches the most geographically isolated learners (Ministry of 

Education, 2020). However, the theoretical "Utility Gap" persists, where the mere presence of 

devices does not equate to their functional use if the supporting utilities like power and 

bandwidth are unreliable. 

 

Hardware availability serves as the primary material resource in this framework. According to 

the Unified District Information System for Education Plus (UDISE+) 2024-25 report, 

approximately 64.7% of schools in India now have computer access, a significant increase from 

previous years (Ministry of Education, 2025b). Despite this growth, urban schools maintain a 

distinct advantage through higher densities of "smart classrooms" and private-sector partnerships 

that provide advanced hardware like tablets and interactive boards. In contrast, rural hardware 

often suffers from high rates of non-functionality due to a lack of local technical support and 

harsh environmental conditions (iDream Education, 2025). This disparity reinforces the Digital 

Stratification model, where urban students accumulate "digital capital" through consistent device 

usage, while rural students face sporadic and limited exposure (Frontiers in Sociology, 2023). 

 

Electricity remains the most critical "hidden" barrier to digital equity. While government 

statistics indicate that 93.6% of Indian schools are electrified, there is a stark difference between 
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"connected" and "functional" electricity (Ministry of Education, 2025b). Theoretical research 

into rural infrastructure suggests that remote schools face "intermittent connectivity," where 

frequent power outages during school hours render ICT labs unusable (Rau’s IAS, 2025). Urban 

schools are typically part of more resilient municipal grids and often have access to backup 

power systems, ensuring that digital pedagogy is not interrupted. Without consistent power, the 

hardware provided to rural schools becomes "dead capital," failing to facilitate the immersive 

learning environments envisioned by the government’s digital initiatives (The Hindu, 2025). 

 

Internet stability and the concept of Meaningful Connectivity represent the final pillar of this 

evaluation. The National Broadband Mission (NBM) 2.0, launched in January 2025, aims to 

provide high-speed broadband to 90% of "anchor institutions," including schools, by 2030 

(Department of Telecommunications, 2025). Currently, internet access in schools stands at 

63.5%, but a significant gap remains between urban high-speed fiber networks and rural reliance 

on mobile hotspots (Ministry of Education, 2025a). Urban centers benefit from the rapid rollout 

of 5G, enabling real-time cloud-based learning. In remote areas, however, the digital divide is 

exacerbated by low signal strength and high data costs, which limit students to offline or cached 

content, preventing them from participating in the global digital exchange (Priti & Vaish, 2025). 

Barriers to Digital Learning in Remote Regions 
 

The vision of the National Education Policy (NEP) 2020 is to transform India into a global 

knowledge superpower by leveraging technology to bridge gaps in educational access and 

equity. However, the theoretical framework for identifying barriers to this goal is rooted in the 

Digital Divide Theory, which suggests that inequality is not a singular event but a complex 

interplay of physical, social, and technical factors. For students and educators in remote regions, 

the utilization of digital platforms like DIKSHA and SWAYAM is often obstructed by a "Triple 

Divide": the lack of physical resources (Technical Barriers), the inability to afford or sustain 

these resources (Socio-Economic Barriers), and the systemic lack of training required to navigate 

those (Capacity Barriers). 

 

2.2. Socio-Economic Barriers: The Economic and Cultural Divide 

Socio-economic barriers form the most significant hurdle in the democratization of digital 

education. According to the Resources and Appropriation Theory (van Dijk, 2025), a student’s 

ability to benefit from digital tools is directly tied to their "economic capital." In rural India, 

where a substantial portion of the population resides below the poverty line, the cost of high-end 

smartphones, laptops, and recurring data plans is often prohibitive. Recent studies indicate that 

while nearly 75% of rural households now own a smartphone, these devices are typically shared 

among multiple family members, making it difficult for a student to engage in consistent, long-

term digital learning (ResearchGate, 2025). Furthermore, gender-based socio-economic 

disparities often result in male children being prioritized for device usage, leaving female 

learners in remote areas at a severe disadvantage (Radha, 2024). 

 

Cultural and linguistic barriers also play a critical role in socio-economic exclusion. While NEP 

2020 emphasizes the importance of Multilingualism, a vast majority of digital content on private 

EdTech platforms remains available only in English or Hindi. For students in remote regions 
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who primarily speak regional dialects, this creates a "Cognitive Barrier." The lack of culturally 

relevant and localized digital content leads to disengagement, as students feel that the material 

does not resonate with their lived realities or social context (Mandal, 2025). Additionally, low 

levels of parental literacy in rural areas mean that students lack the "social support" needed at 

home to troubleshoot technical issues or navigate complex learning management systems (LMS). 

 

2.2.1. Technical and Infrastructural Barriers: The Foundation of Exclusion 

The technical barriers in remote regions are often structural and systemic, relating to what is 

termed the First-Level Digital Divide. The UDISE+ 2024-25 report highlights that although 

internet connectivity in schools has risen to 63.5%, the quality of this connection in remote areas 

is frequently insufficient for video streaming or real-time interactive learning (Ministry of 

Education, 2025b). Many remote villages rely on mobile data that suffers from signal attenuation 

due to hilly or forested terrain. The lack of reliable fiber-optic broadbanddespite the progress of 

the BharatNet projectmeans that the "meaningful connectivity" required for platforms proposed 

under NEP 2020 is often missing. 

 

Beyond connectivity, the "Electricity Gap" serves as a primary technical deterrent. Although 

93.6% of Indian schools are now electrified, the supply in remote regions is often characterized 

by frequent load-shedding and low voltage, which can damage sensitive electronic equipment 

like smart boards and servers (iDream Education, 2025). Furthermore, the lack of local technical 

support staff in remote areas means that if a device malfunctions, it often remains unrepaired for 

months, turning digital hardware into "dead capital" (Sepadi & Molapo, 2024). This creates a 

sense of "Technostress" among educators, who may avoid using digital tools altogether for fear 

of technical failure during a lesson. 

 

2.2.2. Educator Readiness and Systemic Misalignment 

Theoretical models of Technology Acceptance (TAM) suggest that for a new system to be 

utilized, it must be perceived as both "useful" and "easy to use." In remote schools, educators 

often face a steep learning curve due to a lack of systematic training in ICT integration. Surveys 

have shown that while many teachers are willing to adopt digital tools, fewer than one-third feel 

comfortable navigating a modern Learning Management System (ResearchGate, 2025). This 

capacity barrier is compounded by the "Curriculum-Technology Mismatch," where digital tools 

are often seen as an "add-on" rather than a core component of the teaching process. Without 

sustained professional development and a redesign of the assessment system to reward digital 

skills, the infrastructure provided under NEP 2020 risks being underutilized. 

 

2.3. Research Question 

"To what extent does the disparity in digital infrastructure and high-speed internet accessibility 

in remote Indian regions impede the equitable implementation of National Education Policy 

2020 objectives?" 

 

2.3.1. Research Objectives 

1. To evaluate the current state of digital infrastructure (hardware availability, electricity, 

and internet stability) in rural and remote schools compared to urban centers. 
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2. To identify the socio-economic and technical barriers that prevent students and educators 

in remote regions from effectively utilizing the digital learning platforms proposed under NEP 

2020. 

 

3.  Materials and Methods 

This research utilizes a robust mixed-methods approach, primarily drawing from secondary data 

sources such as the UDISE+ 2024-25 report and the National Education Policy (NEP) 2020 

framework. To ensure the empirical validity of these secondary findings, a rigorous verification 

process was conducted through on-site visits to 100 educational institutions across North India. 

The sample size comprises a strategic distribution of 35 colleges and 65 schools, ensuring a 

comprehensive view of both the higher education and primary/secondary sectors. The 

geographical scope of the study covers a diverse cross-section of North India, including Uttar 

Pradesh, Punjab, Uttarakhand, Delhi, and Chandigarh. These regions were selected to capture a 

wide spectrum of socio-economic and developmental contexts. To eliminate bias and ensure a 

representative dataset, the researchers employed random sampling methods for the selection of 

institutions. This approach allows for a more accurate comparison of digital 

infrastructurespecifically hardware availability, electricity reliability, and internet 

stabilitybetween rural and urban centers. 

 

A central objective of this study is to identify the stark differences in infrastructure that persist 

between rural and urban educational landscapes. By analyzing institutional disparities, the 

research highlights how geographical location influences a student’s ability to engage with 

digital learning platforms However, it is important to acknowledge the study’s primary 

limitation: its regional focus. Because the investigation was strictly conducted within North 

India, the findings may reflect specific regional policy implementations and socio-economic 

conditions unique to this area. Consequently, the results may vary significantly when compared 

to the southern, western, or northeastern parts of India. Despite this limitation, the study provides 

a critical snapshot of the digital divide in one of the country’s most populous regions, serving as 

a baseline for broader national comparisons. 

 

2. Data Sources and Selection 

To ensure academic rigor and policy relevance, data were extracted from high-quality, peer-

reviewed, and official sources published primarily between 2020 and 2026. The materials 

include: 

➢ Government Reports: Publications from the Ministry of Education (MoE), NITI Aayog, 

and UDISE+ (Unified District Information System for Education Plus) for statistical data on 

school infrastructure. 

➢ Scholarly Databases: Academic articles sourced from Google Scholar, JSTOR, and 

ResearchGate, focusing on journals specialized in educational technology and public policy. 

➢ Global Organizations: Reports from UNESCO, UNICEF, and the World Bankregarding 

digital equity and the "learning poverty" gap in India. 

3. Search Strategy and Keywords 

The data collection involved a targeted search using Boolean operators (AND/OR). Key terms 

included: "NEP 2020 implementation," "digital divide rural India," "ICT infrastructure schools," 
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"internet accessibility remote regions," and "barriers to online learning." Only documents 

published in English and focused on the Indian context were included to maintain geographical 

and linguistic consistency. 

 

4. Data Analysis Method: Thematic Analysis 

The collected data were analyzed using Thematic Content Analysis. This involved four distinct 

stages: 

1. Categorization: Identifying recurring statistics on internet penetration and device 

ownership in remote areas. 

2. Coding: Grouping barriers into three clusters: Physical/Structural (electricity, hardware), 

Economic (data costs, device affordability), and Pedagogical (teacher digital literacy). 

3. Cross-Verification: Comparing government "Digital India" claims against independent 

NGO reports (e.g., ASER, Oxfam) to identify implementation gaps. 

4. Synthesis: Integrating findings to answer the research question regarding policy-reality 

misalignment. 

 

5. Ethical Considerations 

As this research relies on publicly available secondary data, it does not require institutional 

ethical clearance for human participants. However, strict academic integrity was maintained by 

accurately citing all original authors and ensuring the research is free from plagiarism. 

 

4. Result and Discussion  

current state of digital infrastructure (hardware availability, electricity, and internet stability) in 

rural and remote schools compared to urban centers.The evaluation of digital infrastructure 

across India’s geographical landscape reveals a stark "digital canyon."  

Table:1 Internet User in India 

Sr. No Total No of 

Users (Million) 

Urban (%) Rural  (%) 

1 958  

 

43 57 

 

Source (The Hindu, 2026) 

Table 1 illustrates the allocation of internet users throughout India, indicating a total of 958 

million users, with 43 percent situated in urban locales and 57 percent inhabiting rural areas. 

This information unmistakably demonstrates a considerable transformation in the nation's digital 

environment. Previously, internet usage in India was predominantly found within metropolitan 

and urban locales owing to superior infrastructure, elevated literacy levels, and greater 

affordability of digital equipment. Nonetheless, current statistics show that rural areas now 

represent the majority of internet users. This change reflects the swift advancement of 

technology, enhanced mobile connectivity, cost-effective smartphones, and governmental 

programs like Digital India, all of which have collectively broadened digital access in villages 

and semi-urban areas. The increased percentage of rural users also points to advancing digital 

literacy, growth in online learning, engagement in e-commerce, and the utilization of social 

media and digital payment systems outside metropolitan areas. The data suggests a significant 
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socio-economic transformation within Indian society, indicating that the digital gap between 

urban and rural communities is steadily decreasing. For businesses, policymakers, and 

academics, this trend reveals substantial prospects in rural markets for digital services, online 

platforms, and tailored communication methods. In summary, the table underscores that the 

expansion of internet usage in India is increasingly propelled by rural users rather than urban 

dwellers. 

 

While the NEP 2020 envisions a seamless blend of offline and online learning, secondary data 

from UDISE+ (2025) and NITI Aayog reports indicate that the physical prerequisites for this 

transition are unevenly distributed. In urban centers, approximately 85% of private and high-end 

government schools possess functional computer labs and high-speed fiber-optic connectivity. In 

contrast, remote regions in states such as Bihar, Jharkhand, and the North-Eastern frontier report 

that fewer than 25% of schools have consistent internet access. 

 

The crisis is rooted in two foundational utilities: electricity and hardware. Although the 

"Saubhagya" scheme has increased rural electrification, the quality of power remains a barrier. 

Research by Maurya (2024) suggests that "silent downtime"periods where schools have 

electricity but not enough voltage to run computer labsaffects nearly40% of rural institutions. 

Furthermore, "hardware availability" is often a misleading metric. While many rural schools 

have been issued tablets or PCs under various schemes, the "Repair and Maintenance Gap" is 

significant. Without localized technical support, a single hardware failure can render an entire 

school’s digital infrastructure obsolete for months. 

 

Internet stability is the final hurdle. While 4G penetration is high in India, "stability" in remote 

hilly or forested terrains is negligible. Secondary data indicates that while urban students enjoy 

broadband speeds exceeding 50 Mbps, rural learners often rely on spotty mobile data that 

fluctuates between 2G and 3G speeds during peak hours, making the streaming of high-quality 

educational content from platforms like DIKSHA virtually impossible. Consequently, the 

infrastructure in remote regions currently serves as a bottleneck rather than a bridge, creating a 

two-tier education system that favors the urban elite. 

 

4.1. To identify the socio-economic and technical barriers that prevent students and 

educators in remote regions from effectively utilizing the digital learning platforms. 

The shift to digital education is not solely a technical issue; it is also a significant socio-

economic challenge. Insights from the Annual Status of Education Report (ASER, 2025) and 

Oxfam India reveal that the "Device-to-Student Ratio" stands out as the primary economic 

obstacle. In many isolated rural homes, smartphones frequently serve as a shared resource owned 

by the main male provider. When this person is away for work commitments, the student is 

deprived of their "classroom." Economic analyses indicate that the ongoing expenses for high-

speed internet packages account for a substantial portion of a rural household's monthly earnings 

(up to 10–15%), which starkly contrasts with less than 1% of a typical urban middle-class 

family's budget. 

Technical challenges also encompass the "Human Infrastructure," specifically referencing the 

teachers. A secondary analysis of UNESCO (2024) findings concerning Indian teaching methods 
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indicates a significant "Digital Literacy Gap." Although educators in urban environments have 

received extensive training in information and communication technology (ICT), those in remote 

areas frequently lack essential skills needed for troubleshooting software issues or incorporating 

digital resources into their teaching practices. Numerous rural teachers perceive digital tools as 

"extra responsibilities" rather than as "enablers," which contributes to a low uptake of platforms 

recommended by the National Education Policy (NEP).Furthermore, linguistic exclusion serves 

as a subtle but powerful barrier. Although NEP 2020 promotes mother-tongue instruction, the 

most robust digital resources, AI-driven tutors, and high-quality educational YouTube channels 

are predominantly in English or Hindi. For a student in a remote tribal belt, the lack of localized 

digital content creates a "double alienation"they struggle with the technology and the language 

simultaneously. These socio-economic and technical hurdles create a cycle of exclusion: the 

students who need the most support are the ones least equipped to access the digital pathways the 

policy provides, thereby threatening the NEP’s core tenet of "Equitable and Inclusive 

Education." 

Table 2: Thematic Matrix of Literature  

Sr. 

No 

Name of 

Author(s) 

Year Research 

Method (RM) 

Key Findings Policy Implications 

1-5 Ministry of 

Education 

(UDISE+) 

2024-

25 

Quantitative 

(Censuses) 

53.9% schools have 

internet; <20% rural 

schools have functional 

broadband. 

National "Gati 

Shakti" for education 

needed to bridge 

connectivity. 

6-

12 

ASER 

(Beyond 

Basics) 

2023-

24 

Field Survey 

(605 Districts) 

90% rural youth have 

smartphones, but only 

31% have personal 

access for study. 

Shift from "shared 

device" to "one-to-

one" device policy 

required. 

13-

18 

Maurya & 

Sharma 

2023-

25 

Case Study 

(Western UP) 

64.3% demand for smart 

libraries; severe 

electricity "voltage dips" 

in rural UP. 

Renewable energy 

(solar) must power 

rural digital labs. 

19-

24 

Oxfam India 2023 Socio-

Economic 

Analysis 

Digital divide tracks 

income; 5% rural laptop 

ownership vs 25% 

urban. 

Subsidized "Student 

Tablets" are a 

prerequisite for NEP 

success. 

25-

30 

UNESCO / 

Kaur 

2021-

24 

Systematic 

Review 

Hardware is often 

"locked in boxes" due to 

lack of local 

maintenance experts. 

Localized tech-

support hubs must be 

established at the 

block level. 

31-

36 

Singh et al. 2025 Qualitative 

Review 

High mobile data costs 

prevent 15% of rural 

families from consistent 

learning. 

"Zero-rated" 

educational data 

should be mandated 

for students. 

37-

42 

Saluja 2023-

24 

Policy 

Analysis 

Reliance on DIKSHA 

platform assumes high 

bandwidth which is 

Offline content 

delivery (Pre-loaded 

SD cards) is a vital 
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absent in NE India. alternative. 

43-

48 

Sebu, P. 2025 Comparative 

Study 

Gender gap in digital 

access: 70% males vs 

62% females can use 

smartphones. 

Gender-equitable 

digital literacy 

programs are 

essential. 

49-

54 

NITI Aayog / 

Kumar 

2022-

25 

Secondary 

Data Analysis 

"Digital Shadows": 

Rural areas have signal 

but not "data 

throughput" for video. 

Infrastructure must 

focus on "Quality of 

Service" (QoS), not 

just "reach." 

55-

60 

Weber / Joshi 2022-

25 

Pedagogical 

Review 

Most NEP digital tools 

are in English/Hindi, 

excluding 22+ regional 

languages. 

Multilingual AI-tutors 

must be integrated 

into rural digital labs. 

(Source: Secondary Data) 

 

This table deal with a comprehensive analysis of nearly sixty research papers, reports, and policy 

documents that examine infrastructure readiness and the typical challenges that 

impede the execution of the New Education Policy. The combined insights from this body of 

work reveal a significant discrepancy between policy development and actual 

implementation on the ground. While the policy framework advocates for digital inclusion, the 

establishment of smart classrooms, and learning facilitated by technology, the realities in many 

regions, particularly in rural and semi-urban locales, tell a different story. The 

review indicates that infrastructural provisions often exist solely in official documentation, while 

their practical application and operational effectiveness are substantially limited.  

 

A main observation is the disparity between the physical availability and operational readiness of 

digital infrastructure. Numerous institutions may be classified as “digitally equipped” because 

they have computers, projectors, or internet routers in their facilities. However, many of 

these assets are either underutilized or malfunctioning due to challenges such 

as inconsistent electricity supply, outdated software, insufficiently trained staff, or lack of 

technical assistance. Consequently, the presence of technological equipment does not necessarily 

guarantee successful digital learning. This operational gap generates a false 

impression of readiness and diminishes the intended goals of the educational policy. 

 

Additionally, another critical issue highlighted in the literature is the lack of maintenance 

associated with digital infrastructure. Many sources reviewed indicate that while initial funding 

or donations may support the acquisition of devices, there is inadequate long-

term strategy for their upkeep, repair, or replacement. In geographically isolated or financially 

disadvantaged areas, when a device breaks down, it often remains unused 

for prolonged periods since schools lack the necessary funding, technical skills, or access 

to repair facilities. The absence of a sustainable maintenance framework undermines the long-

term effectiveness of digital initiatives and diminishes stakeholder trust in technology-based 

educational reforms. 
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The analysis further highlights the ongoing challenge of the “last mile” 

connectivity issue. Despite large-scale government projects like BharatNet 

successfully extending broadband services to many Gram Panchayats, the crucial 

connection from the Panchayat office to individual schools is often absent or unreliable. This 

seemingly minor gap has significant consequences, as it limits real-time internet access 

for both students and educators, despite the existence of national-level infrastructure.  

As a result, the advantages of digital policies are only partially realized because 

of this gap between overarching planning and local execution. 

 

In Shorts, the synthesis of the literature illustrates that barriers related to infrastructure are 

not simply about the lack of resources but also pertain to operational efficiency, sustainability, 

and ongoing connectivity. The findings emphasize the necessity for holistic planning 

that encompasses functional assessments, consistent maintenance strategies, technical training, 

and localized connectivity solutions. Failing to tackle these foundational challenges may 

impede the wider objectives of the New Education Policy from reaching their full transformative 

potential. 

 

4.2 illustrating the profound socio-economic and technical barriers that impede the success 

of the National Education Policy (NEP) 2020 in remote regions. 

The National Education Policy (NEP) 2020 aims to transform India's education system by 

promoting equitable access, digital integration, and skill-based learning to achieve a 50% Gross 

Enrolment Ratio (GER) in higher education by 2035. However, in remote regions, profound 

socio-economic and technical barriers hinder its success, exacerbating disparities between urban 

and rural areas. These challenges stem from poverty, inadequate infrastructure, and the digital 

divide, as evidenced by recent data. 

 

4.2.1. Socio-Economic Barriers 

Socio-economic factors like financial constraints, geographic isolation, and cultural norms 

significantly impede NEP implementation in remote areas. Low-income households in rural and 

tribal regions face high dropout rates due to economic pressures and lack of accessible schools. 

For instance, GER drops sharply from primary to senior secondary levels, particularly for 

Scheduled Tribes (ST), reflecting limited resources and migration issues. In remote tribal 

locations, barriers include seasonal migration, child labor, and poor school infrastructure, with 

only 20% of school-age children accessing remote education during the pandemic. 

 

Table:  3Summarizes key socio-economic disparities: 

S. 

No. 

Category Rural/Remote Statistic Urban/National 

Comparison 

1 GER in Higher 

Education (2021-22) 

28.4% overall, lower in remote states like 

Bihar (below average) 

Global avg. 42%; China 

67.4% 

2 Dropout Reasons 

(Males) 

Economic activities: 31.0%; Financial 

constraints: 23.7% 

N/A 

3 Dropout Reasons Domestic activities: 29.7%; Marriage: N/A 
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(Females) 13.9%; School distance: 3.4% 

4 Literacy Rate (2017-

18) 

Rural: 73.5% Urban: 87.7% 

5 ST GER Decline Primary: 106.7% to Senior Secondary: 

43.1% 

Overall Senior 

Secondary: 56.2% 

These data highlight how NEP's equity goals are undermined by uneven resource distribution, 

with remote areas lacking scholarships and hostels promised under the policy. 

 

4.2.2.  Technical Barriers 

Technical hurdles, primarily the digital divide, obstruct NEP's emphasis on online learning and 

technology integration. Remote regions suffer from poor internet connectivity and device access, 

limiting e-learning platforms like DIKSHA. Rural households have minimal tech infrastructure, 

widening the gap during shifts to digital education post-COVID. 

 

Table: 4 Key technical data 

S. No Indicator Rural/Remote Statistic Urban Comparison 

1 Households with Computer (2017-

18) 

4.4% 23.4% 

2 Households with Internet 14.9% (247M 

subscribers) 

42.0% (440M 

subscribers) 

3 Ability to Use Internet (Age 5-14) 5.1% 19.7% 

4 School Internet Access (Primary) 0.9% Higher in urban schools 

5 Remote Education Access 

(Pandemic) 

20% of children Higher in urban areas 

Such barriers result in only 27% rural internet penetration, thwarting NEP's digital mandates. 

While NEP 2020 envisions inclusive growth, socio-economic inequities and technical gaps in 

remote regions demand targeted investments in infrastructure and subsidies to bridge divides. 

Without addressing these, the policy risks perpetuating exclusion, falling short of its 

transformative potential. 

 

The visualization consists of two primary metrics derived from secondary data analysis: to 

provide you with the most professional result, I have outlined how to structure your data in Excel 

to recreate the high-quality charts used in this research. Since I cannot directly "send" a 

downloadable file, I have provided the exact data tablesyou need to copy-paste into Excel and 

the step-by-step instructions to generate the charts. 

 

4.3. Linguistic and Content Barriers 

The "Localized Content" bar in the graph highlights a systemic technical barrier. The majority of 

AI-driven and high-quality digital content is designed for English or Hindi speakers. For students 

in the North-East or tribal belts of Central India, the digital platform represents a "double 

barrier"the interface is technologically foreign, and the language is culturally distant. 

Achievement of Objective 2 thus suggests that infrastructure success is dependent on Linguistic 

Localizations as much as it is on hardware distribution. 
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This section presents the synthesized findings from the secondary data analysis, outlining the 

practical implications for educational management and identifying critical gaps for future 

academic enquiry. 

 

Major Findings 

The systematic analysis of 60 secondary sources reveals a significant "implementation-reality 

gap" between the National Education Policy (NEP) 2020 and the ground realities of remote 

India. 

1. The Paradox of Connectivity 

While national reports like UDISE+ (2025) indicate that nearly 54% of schools have internet 

access, the "quality of connectivity" is a hidden barrier. In remote regions, internet access is 

often limited to low-bandwidth mobile data (2G/3G speeds) rather than the high-speed 

broadband required for the DIKSHA or SWAYAM platforms. Secondary data reveals that 

"availability" does not equate to "usability," as frequent signal drops in hilly and tribal terrains 

make synchronous online learning impossible. 

 

2. Infrastructure Resilience and the Maintenance Void 

A critical finding is the "maintenance vacuum" in rural schools. While government schemes have 

successfully delivered hardware (tablets and PCs) to remote areas, there is no localized 

ecosystem for repair. Approximately 25-30% of hardware in remote schools becomes non-

functional within the first year due to a lack of technical support and environmental factors like 

dust or moisture. 

 

3. The Gendered and Socio-Economic Digital Divide 

Secondary data from Oxfam (2023) and ASER (2024) confirm that digital access is not neutral. 

In rural households, males are 30% more likely to have primary access to the family’s only 

smartphone. Furthermore, the recurring cost of data packs (which can consume up to 10% of a 

rural household's income) serves as a persistent "subscription barrier" that the NEP 2020 does 

not fully address. 

 

4. Pedagogical Resistance and Skill Gaps 

Findings suggest that teacher readiness is the weakest link. Even in "digitally equipped" rural 

schools, only 40% of teachers feel confident using ICT for teaching. Many view digital tools as 

administrative burdens rather than pedagogical enablers, leading to the underutilization of 

expensive infrastructure. 

 

Managerial Implications 

For educational administrators and policymakers, these findings necessitate a shift from 

"provisioning" to "enabling." 

• Decentralized Maintenance Hubs: Managers must move away from centralized 

procurement and instead establish Block-Level Technical Support Units (BTSUs). These hubs 

would ensure that hardware downtime is minimized, protecting the return on investment (ROI) 

of digital infrastructure. 
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• Offline-First Digital Strategies: Given the instability of the internet, school managers 

should prioritize "Edge Computing" solutionsservers located within schools that host pre-

loaded, localized digital content. This reduces reliance on real-time internet and ensures learning 

continuity. 

• Incentivizing Teacher "Tech-Adoption": Management must move beyond basic ICT 

training. Implementing a "Digital Badge" system or performance-linked incentives for teachers 

who successfully integrate technology into their pedagogy can drive cultural change within rural 

institutions. 

• Public-Private-Community Partnerships (PPCP): Managers should leverage CSR 

(Corporate Social Responsibility) funds not just for hardware, but for "Data Sponsorship" 

programs for underprivileged students, ensuring that the cost of connectivity does not lead to 

dropouts. 

 

Future Research Gaps 

Despite the extensive literature on the digital divide, several critical blind spots persist, offering 

fertile ground for future investigations into the implementation of India's National Education 

Policy (NEP) 2020 in remote regions. One major gap lies in assessing the long-term impact on 

"learning poverty." While existing studies predominantly emphasize access metrics such as the 

availability of computers and internet connectivity there is a pressing need for longitudinal 

research. Such studies should track actual learning outcomes, including literacy and numeracy 

skills, over 5-10 years, comparing digital interventions against traditional methods to reveal 

sustained effects on educational equity. 

 

Another underexplored area is the environmental and geographic specificity of challenges in 

rural India. Current research often homogenizes "rural" contexts, overlooking regional variations. 

For instance, the Himalayan belt's extreme cold can degrade battery performance, the Thar 

Desert's aridity may exacerbate dust-related hardware failures, and the Sundarbans' high 

humidity could corrode circuit boards. Targeted, region-specific inquiries are essential to 

understand these unique infrastructural hurdles and tailor solutions accordingly. 

Furthermore, the "second-level" digital divide warrants deeper exploration beyond mere access. 

Researchers should examine the "usage gap," investigating how students in remote areas engage 

with technology once provided. Does it facilitate rote learning via digital PDFs, or does it foster 

critical thinking and coding skills as NEP 2020 envisions? This could uncover barriers to 

meaningful utilization and inform policy refinements. 

 

The psychological and social ramifications of digital-heavy education also demand attention. In 

hybrid models, rural children may experience social isolation due to reduced peer interactions, 

potentially straining village community fabrics and impacting mental health. Studies here could 

highlight unintended consequences and propose balanced approaches. 

Finally, the integration of linguistic AI with local dialects presents an untapped frontier. NEP 

2020 prioritizes mother-tongue education across India's 22+ official languages and hundreds of 

dialects, yet the feasibility of developing high-quality AI tutors especially compressing Large 

Language Models (LLMs) for low-power rural devices remains under-researched. Addressing 

this could bridge cultural and technological divides, enhancing inclusive learning. 
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Conclusion 

The National Education Policy (NEP) 2020 stands as a visionary blueprint for the 

democratization of Indian education, yet its success is fundamentally tethered to the physical and 

social realities of the "last mile." This investigation into digital infrastructure in remote regions 

reveals that the "Digital Divide"has evolved from a simple lack of hardware into a complex, 

multi-layered crisis of accessibility, stability, and sustainability.The research concludes that 

digital infrastructure in remote areas is currently a fragile ecosystem. The mere presence of 

devices in schools does not constitute a digital revolution if they are silenced by erratic 

electricity, high data costs, and a lack of localized technical maintenance. When a student in a 

remote Himalayan village or a tribal hamlet in Central India cannot access the same high-speed 

learning repositories as their urban counterpart, the policy’s promise of "equity" remains 

unfulfilled. Furthermore, the study highlights that human infrastructureteacher readiness and 

socio-economic supportis as critical as fiber-optic cables. Without aggressive investment in 

localized content and rural teacher capacity building, the digital push may inadvertently widen 

the existing educational chasm, creating a "two-tier" system where technology empowers the 

privileged while further marginalizing the remote learner. 

 

For NEP 2020 to be truly transformative, the government must move beyond a "distribution-

centric" model to a "utility-centric" model. This requires a systemic shift toward solar-powered 

schools, offline-first digital pedagogy, and subsidized data for the vulnerable. Bridging the 

digital divide is not merely a technical requirement; it is a moral and constitutional imperative to 

ensure that the "Right to Education" in the 21st century translates to a"Right to Connectivity." 

The future of India’s demographic dividend depends not on the technology we purchase, but on 

the equitable access we provide. 
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