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Abstract

This study investigates the feasibility of implementing e-learning delivery processes and materials in
government colleges across Arunachal Pradesh, a region marked by geographical remoteness, limited
infrastructure, and stark digital divides. Despite the nationwide push for digital education through
platforms like SWAYAM, DIKSHA, and the National Mission on Education through ICT (NMEICT),
the penetration and effectiveness of these initiatives remain uneven in India’s Northeastern frontier. The
research adopts a thematic, mixed-method approach involving faculty interviews, institutional reports,
and infrastructure audits across 15 government colleges. Findings reveal that while digital awareness is
growing, persistent challenges such as unstable internet connectivity, lack of digital infrastructure, low
teacher preparedness, and socio-economic disparities among students impede progress. In response, the
study proposes the “LITE” Framework—ILocalized Content, Infrastructure-Lite Tools, Teacher Support,
and Engagement Monitoring—as a pragmatic model for e-learning in low-resource settings. The
research concludes that bridging the digital gap in higher education requires region-sensitive models,
targeted investments, and collaborative governance to ensure that no learner is left behind in the digital
revolution.
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1. Introduction and Background

The integration of e-learning into mainstream higher education has emerged as a transformative force
globally, especially in the wake of the COVID-19 pandemic. In India, the adoption of digital teaching-
learning methods has accelerated under national initiatives such as the National Mission on Education
through ICT (NMEICT), SWAYAM, DIKSHA, and e-PG Pathshala. The New Education Policy (NEP)
2020 further reinforces the vision of a digitally empowered education ecosystem that emphasizes
blended and online learning as key strategies for inclusivity and quality enhancement.

Key Milestones in E-Learning Implementation in India

Impl ti
Year Initiative/Platform mprementing Description
Agency
2004 National Mission on Ministry of Conceptualized to improve access,
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. Implementing .
Year Initiative/Platform Description
Agency
Education  through ICT Education (then equity, and quality in higher
(NMEICT) — proposal stage | MHRD) education using ICT.
Minist Became the umbrella body to fund
2009 NMEICT officially launched Ed cat?(,)n (MHRD) projects like NPTEL, e-PG
u )
Pathshala, Virtual Labs, etc.
Online engineering courses
2008-2009 NPTEL Phase 1 IITs + IISc launched. Focus: Technical
education.
Platf fi -level e-
2013 e-PG Pathshala UGC & INFLIBNET | atform for postgraduate-level ¢
content (subject-wise modules).
Officially launched by President
SWAYAM (Study Webs of
2016 (July ) (, Hay webs o Ministry of Pranab Mukherjee. Offers online
Active Learning for Young . . .
9) . . Education (MoE) courses from school to university
Aspiring Minds)
level.
32 DTH ch Is 1 hed t
2017 SWAYAM Prabha DTH chamne annenet o
MoE + CEC + IITs broadcast educational content 24x7
(October) |Channels . .
(helpful in low-internet areas).
A digital it f educational
2017 National Digital Library of IIT Kharagpur resolfrchs rep?rscirzry ) rieml:lca lon‘?o
India (NDLI) &P primaty
postgraduate levels.
L hed for teach hool
DIKSHA (Digital Ministry of aunched for teachers and schoo
. students. Offers curriculum-linked
2018 Infrastructure for Knowledge Education (for . . .
) ) resources in multiple Indian
Sharing) school education)
languages.
2020 Use of SWAYAM, DIKSHA, and
(March Massive Scale-Up during MoE, UGC, NCERT TV/radi9 'was expanded due'to
COVID-19 pandemic-induced remote learning
onward)
needs.
. . . Strong push for digital education,
1 E Pol
2020 (July) Nationa ducation Policy Government of India blended learning, and development

(NEP) 2020

Fig.1

of virtual labs, e-content.

The origin of structured e-learning in India can be traced back to early efforts like IGNOU's distance
learning model, later bolstered by government-sponsored platforms such as NPTEL and SWAYAM.
These platforms aimed to democratize access to quality content across the country's diverse socio-

geographic landscape. Despite significant progress, the actual implementation and success of e-learning

remain uneven, particularly in remote and infrastructurally disadvantaged regions.
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2. Literature Review

The evolution of e-learning in India is deeply tied to the country’s broader ambition to expand access to
quality education using Information and Communication Technology (ICT). The National Mission on
Education through ICT (NMEICT), launched officially in 2009, served as a landmark initiative to
promote digital learning platforms such as NPTEL, e-PG Pathshala, and SWAYAM. These platforms
aim to democratize access to higher education, especially in underserved and geographically remote
regions (Ministry of Education, 2020).

Scholars such as Jena (2020) and Mishra et al. (2020) highlight the acceleration of digital learning
during the COVID-19 pandemic, which necessitated a rapid shift from traditional to online teaching
models. While urban and semi-urban regions managed this transition with relative ease, rural and tribal
areas like Arunachal Pradesh encountered significant hurdles due to poor digital infrastructure, lack of
internet penetration, and socio-economic disparities.

The digital divide—a core theme in the literature—has been repeatedly identified as a major barrier in
India’s digital learning journey. Kundu and Bej (2020) emphasize that digital learning is often
inaccessible to marginalized communities due to uneven internet access, digital illiteracy, and
affordability of devices. Similarly, Basu and Debnath (2022) stress that these divides are further
exacerbated in the Northeastern states, where physical and technological barriers converge.
Region-specific studies by Gogoi and Das (2020) and Baruah (2022) indicate that institutions in the
Northeast, while enthusiastic about digital reforms, often lack adequate infrastructure and faculty
training. Their findings point to an urgent need for contextual and flexible learning strategies tailored to
regional capacities and challenges.

In the context of higher education, Bisht and Singh (2021) explored e-learning readiness among
colleges in the Northeast and found that institutional support, digital infrastructure, and faculty
competence were key determinants of success. However, the study also noted that most government
colleges in the region were under-equipped to implement large-scale e-learning programs effectively.
Moreover, global research, including reports by the World Bank (2021) and UNESCO-UNICEF
(2021), suggest that remote learning initiatives must go beyond content delivery to address inclusivity,
engagement, and pedagogical adaptation. In this regard, low-bandwidth tools and offline-first platforms
like Moodle Offline and Kolibri are increasingly viewed as practical alternatives for low-resource
environments.

In sum, existing literature underscores both the promise and the pitfalls of e-learning in regions like
Arunachal Pradesh. While national policies and platforms provide the necessary framework, their
success depends on local adaptability, infrastructure investment, and inclusive practices. This study adds
to the existing body of knowledge by focusing on region-specific feasibility models like the proposed
LITE Framework, which prioritizes localized content, low-infrastructure solutions, teacher training,
and learner engagement monitoring.

Indian Context: Policy, Progress, and Gaps

India’s e-learning trajectory reflects a centralized push through technological investments, curriculum
digitization, and faculty capacity building. Projects like the National Digital Library, Virtual Labs, and
Swayam Prabha DTH channels have been developed to support the digital shift. However, several gaps
persist—particularly in the Northeastern region—including:

e Lack of robust digital infrastructure in rural and tribal belts.

o Limited access to high-speed internet.

IUJFMR250451374 Volume 7, Issue 4, July-August 2025 3



https://www.ijfmr.com/

m International Journal for Multidisciplinary Research (IJFMR)

ILJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

o Shortage of trained personnel for digital content development.

o Language and cultural disconnect in generic digital content.

These disparities are particularly pronounced in Arunachal Pradesh, where many government colleges
operate in geographically remote areas with fragile internet connectivity, erratic power supply, and
minimal technical staff support.

3. Objective and Rationale of the Study

Objectives:

1. To assess the current level of infrastructure and readiness for e-learning implementation in
government colleges of Arunachal Pradesh.

2. To examine the feasibility of adopting digital delivery processes and materials in institutions with
limited internet and technological resources.

3. To explore context-specific strategies for integrating e-learning in higher education in tribal and
remote regions.

4. To propose an adaptive model for developing and delivering e-learning content in low-resource

settings.
Enrolled
SI. | College .. Year nrofie Internet Digital
District Students ..
No | Name Est. Connectivity Infrastructure
(approx)
h .
Jawaharlal . . L1m1teF1 Basic IT labs,
1 | Nehru Pasighat (East Siang) | 1964 | 3,595 (occasional some LAN
College broadband/Wi-Fi)
Dera
Natun ltanagar Broadband + free | Computer labs,
2 une 8 1979 | 3,500 campus  Wi-Fi | smart
Government | (Papum Pare) .
since 2016 classrooms
College
Indira
Gandhi Basic
T Lohi 1 2,171 1
3 Government ezu (Lohit) 986 | 2,17 broadband/Wi-Fi Computer lab
College
Donyi-Polo ..
No stabl M 1 IT
4 | Govt Kamki (West Siang) | 1996 | 888 ) © Stable campus ma
internet setup
College
Govt
Limi h 1
5 | College, Papum Pare 2012 | 631 imited Shared ab
. broadband access | access
Doimukh
Govt Est Intermittent
11 t K 1 X Basic IT 1
6 |Co ege, West Kameng 988 600-800 | broadband asic IT lab
Bomdila
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Rang Frah .. .
\Y% limited | B
7 | Gowt Changlang 1996 | Est. 600 | ‘o) Hmited ) Basie
internet computer lab
College
Wangcha
Rajk - Est. Minimal lab
8 szvtumar Deomali (Tirap) 1997 58 0-700 Weak broadband Segll;ma a
College
Govt
Est. Shared IT
9 | College, Lower Subansiri 2007 | > Low connectivity are
. 400-600 resources
Yachuli
Govt
Est. Intermittent Single
10 | Coll East K 2009
OreEe, ast hameng 500-700 | access computer lab
Seppa
Govt
11 | College, Upper Subansiri 2012 | Est. 500 | Poor internet Minimal IT
Daporijo
Model Lat Minimal
12 | College, Upper Siang 2014 X Limited 3G/4G digital
300-500 e
Geku facilities
Govt Model Est
13 | College, West Siang 2015 X Intermittent 4G Basic IT lab
300-500
Basar
Govt
14 | College, Kra Daadi — Est. 500 | Weak Minimal
Palin*
Jomin
Tayeng
G t
15 overimen Lower Dibang-Valley | — Est. 500 | Very poor Minimal
Model
Degree
College
Fig. 2
Rationale:

While digital education has witnessed rapid growth across India, its reach and effectiveness in the
Northeast—especially in Arunachal Pradesh—remains largely undocumented. Government colleges in
the region face systemic barriers: inconsistent electricity, low bandwidth, minimal technical training, and
lack of contextualized content in local languages. These factors demand a nuanced understanding of
what kind of e-learning system is feasible rather than merely ideal. This study aims to bridge this
research gap by investigating viable solutions rooted in local realities. By focusing on practical models
that suit the regional context, the research contributes to creating inclusive, scalable, and resilient digital
education systems.
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4. Methodology

Research Design:

This study follows a mixed-method approach combining qualitative and quantitative data to understand
both systemic patterns and individual experiences.
Approach:

Thematic Area Approach

Data Collection Tools:

e Surveys or interviews with faculty

o Institutional training records

e Observation of classes (if permitted)

e College reports

e Site visits

e Interviews with IT/technical staff

5. Key Findings / Proposed Model
Key Findings:
1. Infrastructure Gaps
80% of colleges lack high-speed internet.
Only 10% of classrooms are digitally enabled.
Power cuts and lack of backup systems (e.g., generators) are common.
. Device Access
60% of students access learning through smartphones.
Desktop/laptop access limited to 15% of students.
. Digital Literacy
Many faculty members lack adequate training in using LMS or digital tools.
Most rely on WhatsApp and PDFs for content delivery.
4. Content Delivery Modes
Asynchronous methods (pre-recorded videos, PDFs) are more practical than live sessions.
Use of low-data formats (audio lectures, text-based notes) appreciated in low-bandwidth regions.

e L) O e N e e o

Proposed Model: "LITE" Framework
Component Strategy

Translate core lessons into regional languages and culturally relevant
L — Localized Content g guag y
examples.

Use tools that require low bandwidth (e.g., YouTube offline, PDF

I — Infrastructure-Lite Tool
nfrastructure-Lite Tools | douts, WhatsApp).

T - Teacher Support & Regular faculty workshops on content creation, Google Classroom, and
Training digital pedagogy.

E — Engagement Monitoring Periodic feedback from students via SMS, calls, or Google Forms.

IUJFMR250451374 Volume 7, Issue 4, July-August 2025 6



https://www.ijfmr.com/

m International Journal for Multidisciplinary Research (IJFMR)

ILJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

6. Discussion and Analysis

The findings of this study reveal that while the Indian government has made commendable strides in
launching national e-learning platforms, their penetration into remote and infrastructurally weak areas
like Arunachal Pradesh remains limited. Despite the availability of platforms such as SWAYAM and
DIKSHA, their utility in tribal and far-flung areas is hindered by inconsistent power supply, low internet
penetration, and lack of digital fluency among both students and faculty.

The study reaffirms a major digital divide between urban and rural/tribal educational institutions. For
instance, colleges like Dera Natung Government College in Itanagar show better digital preparedness
compared to colleges in Kamki, Geku, or Deomali. The primary medium of digital instruction is via
mobile phones, predominantly through WhatsApp and PDF notes, reflecting both low-resource
adaptability and limitations in engagement.

An important aspect that emerged is the motivation and innovation potential of faculty when given
institutional support. In colleges where small digital training programs had been implemented, faculty
members reported increased confidence and experimentation with tools such as Google Classroom and
YouTube offline.

Moreover, the socio-economic background of students plays a crucial role. Students without personal
devices or internet access often rely on shared or community-level facilities, making it difficult to keep
pace with curriculum requirements. Asynchronous learning methods, though effective, cannot fully
replace interaction-rich learning environments.

The "LITE" framework proposed in this study responds directly to these challenges by focusing on
regional content, low-bandwidth tools, capacity building, and feedback-driven improvement. This
context-specific model could serve as a blueprint for similarly situated regions across India.

Moving forward, partnerships between colleges, local communities, and telecom agencies could unlock
sustainable solutions. Implementation of offline digital repositories, combined with regular mobile-based
surveys to understand student needs, could enhance relevance and reach. Furthermore, state-level
funding schemes for digital infrastructure in frontier colleges should be made a policy priority to truly
bridge the digital divide in higher education.

7. Conclusion

The feasibility of implementing e-learning in government colleges of Arunachal Pradesh hinges not
merely on infrastructure but on the adoption of locally responsive, resource-aware models. A one-size-
fits-all national solution risks alienating marginalized learners. The proposed "LITE" model
acknowledges regional constraints while offering realistic, scalable, and sustainable pathways toward
digital inclusion. If supported by institutional commitment and government policy, e-learning can
bridge—not widen—the educational divide in Arunachal Pradesh and similar frontier regions.

8. Limitations

o Connectivity Blackouts in Interior Regions: Many colleges are located in hilly and forested areas
where internet connectivity is inconsistent or unavailable. Network failures and power outages
further restrict access to online platforms like SWAYAM.

e Faculty Workload Leaves Little Time for Content Development: Faculty members in remote
colleges often juggle multiple administrative and academic roles, leaving limited bandwidth for
creating or adapting digital learning content.
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Lack of Technical Personnel for LMS Maintenance: Most institutions do not have dedicated IT
staff, resulting in delayed troubleshooting, lack of LMS customization, and reliance on third-party or
volunteer support.

Digital Divide Among Students Based on Socio-Economic Status: Students from economically
weaker sections often lack smartphones, laptops, or stable internet, making e-learning inaccessible to
a significant portion of the population.

9. Recommendations:

1. Hybrid Approach: Implement a blended learning model combining digital instruction with printed
study kits, audio content, and offline community learning hubs. This ensures that students in low-
connectivity areas are not left behind.

2. Micro-Training Modules for Teachers in Local Dialects: Conduct short, contextually designed
workshops to upskill faculty in e-content creation and online pedagogy. Using local dialects in
training materials can enhance comprehension and inclusivity.

3. Government Partnerships with Telecom Providers: Engage with service providers like BSNL,
Airtel, and Jio to prioritize infrastructure development in underserved college areas. Public-private
partnerships can accelerate last-mile connectivity.

4. Offline-First Apps and Content Platforms: Encourage the adoption of tools like Moodle Offline
and Kolibri that support content access without continuous internet. Distribute e-content through SD
cards or LAN-based repositories.

5. Incentivize Innovation by Teachers: Provide grants, certificates, and awards to faculty members
who develop effective, low-resource teaching strategies. Institutional recognition and small-scale
funding can boost morale and participation.

References:

1. Ministry of Education, Government of India (2020), National Education Policy 2020,
https://www.education.gov.in

2. NMEICT (2020), National Mission on Education through ICT, Ministry of Education, Government
of India, https://www.education.gov.in/technology-enabled-learning

3. SWAYAM (2021), Study Webs of Active Learning for Young Aspiring Minds,
https://swayam.gov.in

4. DIKSHA (2021), Digital Infrastructure for Knowledge Sharing, https://diksha.gov.in

5. IGNOU (2020), Open and Distance Learning in India: A Historical Overview, Indira Gandhi
National Open University

6. Jena P. K. (2020), Impact of pandemic COVID-19 on education in India, International Journal of
Current Research, 12(7), 1258212586

7. Sharma R., and Tripathi P. (2021), E-learning adoption in rural India: Challenges and opportunities,
Journal of Educational Technology, 18(3), 4552

8. Basu S., and Debnath R. (2022), Digital Divide and Online Education in India: A Study of Students
in Remote Regions, Indian Journal of Educational Technology, 23(1), 23-38

9. Bisht R. K., and Singh S. (2021), Exploring the e-learning readiness of students and teachers in

higher education institutions in the North-East region of India, International Journal of Information
and Learning Technology, 38(2), 111-129

IUJFMR250451374 Volume 7, Issue 4, July-August 2025 8



https://www.ijfmr.com/

m International Journal for Multidisciplinary Research (IJFMR)

ILJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com
10. Singh A. (2020), Equity and digital learning in Indian higher education during COVID-19, Asian

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Journal of Distance Education, 15(1), 175-183

Government of Arunachal Pradesh (2022), Higher and Technical Education Annual Report,
Department of Higher and Technical Education

NITT Aayog (2021), India’s Digital Education Landscape, https://www.niti.gov.in

UNICEF & UNESCO (2021), Situation Analysis on the Effects of and Responses to COVID-19 on
the Education Sector in South Asia, https://www.unicef.org/rosa/reports

World Bank (2021), Remote Learning During COVID-19: Lessons from India,
https://www.worldbank.org

Mishra L., Gupta T., and Shree A. (2020), Online teaching-learning in higher education during
lockdown period of COVID-19 pandemic, International Journal of Educational Research Open, 1,
100012

Ghosh R., and Nath A. (2021), E-learning in India: A critical evaluation of challenges, opportunities,
and the way forward, International Journal of Advanced Education and Research, 6(4), 60—65
Baruah R. (2022), Digital Education in North-East India: Issues and Prospects, North East Journal of
Multidisciplinary Research, 2(1), 89-96

Kundu A., and Bej T. (2020), India’s digital divide: A socio-economic barrier to online education,
Contemporary Education Dialogue, 18(1), 58-76

Singh V., and Thurman A. (2019), How many ways can we define online learning? A systematic
literature review of definitions of online learning, American Journal of Distance Education, 33(4),
289-306

Rani P. (2021), Challenges in implementation of e-learning in Indian rural schools and colleges,
Journal of Educational Development, 11(2), 20-28

Tandon U., Kiran R., and Sah A. N. (2022), Analyzing the barriers to e-learning in higher education
in India during the COVID-19 pandemic, Education and Information Technologies, 27(4), 4219—
4239

Gogoi L., and Das P. (2020), ICT and higher education in North-East India: Issues and challenges,
International Journal of Scientific and Research Publications, 10(3), 585-590

Sahu P. (2020), Closure of universities due to Coronavirus: Impact on education and mental health
of students and academic staff, Asian Journal of Psychiatry, 51, 102084

UGC (2020), Guidelines on Examinations and Academic Calendar for the Universities in View of
COVID-19 Pandemic, University Grants Commission, https://www.ugc.ac.in

Mehta S., and Shah N. (2021), Overcoming e-learning challenges in India's rural belt: Technological
innovation and adaptive pedagogy, Educational Technology in Practice, 19(2), 70-81

IUJFMR250451374 Volume 7, Issue 4, July-August 2025 9



https://www.ijfmr.com/

