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Abstract:  

India’s drive toward a Viksit Bharat (developed India) places education at the centre of national 
development. The National Education Policy (NEP) 2020 and subsequent digital initiatives have 
foregrounded technology as a lever to expand access, improve quality, and enable lifelong learning. 
DIKSHA (Digital Infrastructure for Knowledge Sharing), SWAYAM (Study Webs of Active-Learning for 
Young Aspiring Minds), and PM e-VIDYA (a multi-mode digital education initiative) are three flagship 
efforts that together form the backbone of India’s public digital education ecosystem. This chapter examines 
the architecture, scope, achievements, and constraints of these platforms and situates them within the 
broader policy architecture, including the National Digital Education Architecture (NDEAR). It analyses 
how these platforms contribute to democratizing access, teacher professional development, and higher-
education MOOCs, while diagnosing persistent drivers of the digital divide — infrastructure deficits, device 
and data affordability, digital literacy, language and accessibility barriers, and gaps in pedagogical 
integration. Drawing on national policy documents, platform design principles, and contemporary analyses, 
the chapter proposes a strategic agenda: offline-first content strategies, enhanced public access networks, 
sustained teacher mentoring, incentivised localisation and accessibility, streamlined credit-recognition 
pathways, and strengthened data governance. An implementation roadmap and monitoring framework are 
presented for scaling impact equitably. The chapter concludes that DIKSHA, SWAYAM, and PM e-VIDYA 
embody the promise of digital public goods for education; however, realizing their potential for Viksit 
Bharat requires a shift from counting access to measuring equitable learning outcomes. 

Keywords: Digital Education, Digital Divide, Teacher Professional Development, MOOCs, Digital Public 
Goods, Education Policy. 

Introduction:  

Digital technologies are reshaping how societies produce knowledge, deliver public services, and prepare 
citizens for twenty-first century work and life. In education, digital tools can scale instructional resources, 
extend professional development for teachers, support flexible pathways for learners, and provide analytics 
that inform pedagogy. For India — a nation marked by wide regional, linguistic, and socio-economic 
diversity — digital solutions offer the potential to bridge geographic and institutional gaps that conventional, 
brick-and-mortar systems struggle to close. However, access to technology alone does not guarantee 
improved learning. The impact of digital initiatives hinges on the quality of instructional design, the 
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readiness and capacity of teachers, governance arrangements, and the socio-economic contexts in which 
learners live (Ministry of Education, Government of India, 2020). Recognising both promise and peril, 
India’s National Education Policy (NEP) 2020 explicitly places technology at the centre of educational 
transformation and recommends interoperable, multilingual, accessible digital infrastructures and continuous 
teacher professional development (Ministry of Education, Government of India, 2020). 

This chapter provides a comprehensive, policy-oriented analysis of three central national initiatives — 
DIKSHA, SWAYAM, and PM e-VIDYA — that together form the backbone of India’s digital education 
ecosystem. After describing their architectures and principal functions, the chapter reviews evidence of reach 
and uptake, then diagnoses persistent structural barriers that sustain the digital divide. Building on that 
assessment, it sets out a set of policy and programmatic recommendations, accompanied by a five-year 
implementation roadmap and monitoring framework. Throughout, the focus is practical: how to translate 
large-scale digital infrastructure into measurable, equitable learning outcomes. 

Policy and Architectural Context 

a) National Education Policy (NEP) 2020 and the Digital Imperative 

NEP 2020 marks a significant reorientation of Indian education policy by explicitly incorporating technology 
as a cross-cutting enabler of access, quality, and governance (Ministry of Education, Government of India, 
2020). The policy advocates creation of open, multilingual digital resources; institution of continuous 
professional development for teachers using digital modes; and establishment of architectural standards to 
ensure systems interoperate. NEP’s digital emphasis underpins the national investments in platforms such as 
DIKSHA and SWAYAM and in an architectural blueprint (NDEAR) to coordinate digital public goods 
(Ministry of Education, Government of India, 2020). 

b) National Digital Education Architecture (NDEAR) 

The National Digital Education Architecture (NDEAR) is a standards-based, interoperable framework 
designed to provide building blocks (APIs, registries, services) that allow multiple actors — central and state 
governments, institutions, and private partners — to develop contextually relevant systems that interoperate 
nationwide (NDEAR, n.d.). NDEAR aims to avoid fragmentation, enable portability of learner and teacher 
credentials, and protect data privacy through standard protocols. DIKSHA has been implemented as a key 
NDEAR building block, with components such as content repositories, analytics, and identity services 
designed for federation with state systems (NDEAR, n.d.; NCERT, n.d.). 

c) Public-Private-Community Partnerships 

Although DIKSHA, SWAYAM, and PM e-VIDYA are government led, their scale and content richness 
depend on partnerships. Premier higher-education institutions (e.g., IITs, central universities) contribute 
content to SWAYAM and NPTEL; broadcasters operate DTH channels under PM e-VIDYA; civil society 
and edtech firms assist with tooling, localization, and teacher support. Managing these partnerships requires 
procurement and licensing approaches that preserve public-good principles (open access, non-exclusive 
licensing) while enabling diverse actors to add value. 

Platform Profiles: Scope, Design and Functionalities 

Sl.No. Platform Scope Design Functionalities 

1. 
DIKSHA 
(Digital 
Infrastructure 

National digital platform 
for school education; 
repository of e-content 

Built on open-source, 
scalable architecture; 
QR code integration 

Provides interactive e-
books, videos, lesson plans; 
teacher professional 
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for Knowledge 
Sharing) 

aligned with NCERT, 
CBSE, and state boards; 
supports teachers, 
students, and 
administrators (MHRD, 
2017). 

in textbooks; multi-
device access (web, 
app, offline); 
multilingual design 
(NCERT, 2020). 

development and 
certification; localized 
content contribution; 
analytics dashboards for 
monitoring learning 
outcomes (Mehta & 
Kulshreshtha, 2021). 

2. 

SWAYAM 
(Study Webs 
of Active–
Learning for 
Young 
Aspiring 
Minds) 

National MOOC 
platform for school 
(Class 9+), higher 
education, vocational 
skills, and lifelong 
learning; delivers 
quality courses from 
premier institutions like 
IITs, IIMs, IGNOU 
(AICTE, 2018). 

Advanced Learning 
Management System 
(LMS); cloud-based 
hosting; four-
quadrant model—(i) 
video lectures, (ii) e-
content, (iii) self-
assessment, (iv) 
discussion forums 
(UGC, 2019). 

Free access with nominal 
certification fee; credit 
transfer under UGC/AICTE 
rules; discussion forums for 
interaction; adaptive and 
self-paced learning tools; 
multidisciplinary coverage 
(NPTEL, 2020). 

3. PM e-VIDYA 

Integrated initiative 
under Atma Nirbhar 
Bharat Abhiyaan; 
unifies online, TV, 
radio, and community 
education; targets school 
education with emphasis 
on bridging the digital 
divide (MoE, 2020). 

Multi-modal 
delivery: internet, 
mobile apps, 12 DTH 
TV channels (One 
Class, One Channel 
for Classes 1–12), 
community radio, 
podcasts; inclusive 
resources for 
differently-abled 
students (MoE, 
2021). 

Provides DIKSHA-based 
resources; e-content via 
TV, radio, podcasts, 
audiobooks; special 
materials for 
visually/hearing-impaired 
learners; combines 
synchronous and 
asynchronous learning; 
blended learning for 
underserved learners 
(Kumar, 2021). 

Achievements and Evidence of Reach 

Collectively, the platforms have registered substantial uptake. DIKSHA has been adopted by most states and 
union territories and hosts tens of thousands of resources and courses used by millions of teachers and 
students (DIKSHA, n.d.; NCERT, n.d.). SWAYAM and NPTEL have delivered thousands of MOOCs with 
millions of enrolments, expanding access to higher education content beyond campus boundaries 
(SWAYAM, n.d.; NPTEL, n.d.). PM e-VIDYA’s reliance on DTH channels reached households without 
reliable internet during periods of school closures, providing scheduled lessons across grades (PM e-VIDYA, 
n.d.; Press Information Bureau, 2023). A key strength is the capacity for localised content. DIKSHA’s 
federated model allows states and boards to publish curricular materials and align content with regional 
syllabi and languages. This localisation is essential in India’s multilingual context; states can author 
resources in vernacular languages, attach learning outcomes, and map resources to local assessments 
(DIKSHA, n.d.; NCERT, n.d.). DIKSHA’s teacher CPD modules — covering digital pedagogy, subject 
knowledge refreshers, and classroom practices — provide flexible, self-paced professional learning. Micro-
credentials and course badges incentivise completion and help teachers access structured pathways for 
continuous professional development (DIKSHA, n.d.). PM e-VIDYA’s use of Swayam Prabha DTH 
channels and radio provided continuity of lessons for learners without internet, mitigated learning loss during 
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closures, and demonstrated the value of multimodality in reaching diverse contexts (PM e-VIDYA, n.d.; 
IMPRI, 2025). 

The Digital Divide: Structural and Systemic Barriers 

A significant proportion of schools and households lack reliable internet access and computing devices. 
Device ownership and broadband penetration vary markedly by geography and socio-economic status, 
constraining the ability of many learners to access video-rich and synchronous resources (UDISE+ reports; 
Ministry of Education datasets). The gap is particularly acute in remote, tribal, and economically 
disadvantaged districts where schools may lack functional computers or connectivity. Costs of devices and 
recurring data charges create affordability barriers for low-income households. Gender disparities further 
restrict access: in many households, girls have less access to shared devices or have usage constrained by 
cultural norms, widening learning inequities (World Bank, 2020). Teachers’ capacity to design blended 
lessons, utilise analytics, and integrate digital resources into classroom practice varies widely. One-off online 
courses are insufficient; sustained mentoring, in-class coaching, and communities of practice are required to 
translate access into improved pedagogy and outcomes (Ministry of Education, 2020; DIKSHA, n.d.). 
India’s multilinguality demands high-quality, locally relevant translations, and accessible formats for 
learners with disabilities. While platforms host multi-lingual content and some accessible resources, the scale 
of need for captions, audio descriptions, sign language videos, and screen-reader compatible materials 
remains large (CIET-NCERT, n.d.). Large content repositories do not automatically produce learning gains. 
Instructional design that emphasises active learning, formative assessment, and scaffolded progression is 
crucial. Additionally, the recognition of online learning for formal credit and employability — e.g., credit 
transfer for SWAYAM courses — is uneven and requires standardized frameworks to incentivise learner 
engagement (SWAYAM, n.d.). As platforms collect learner and teacher data to personalise experience and 
support analytics, robust data governance frameworks — covering consent, data minimization, retention, 
access controls, and audit trails — become critical. Data exposure incidents in the education technology 
domain have heightened concerns about privacy and the need for secure implementation practices (Wired, 
2023). 

Pedagogical Considerations: From Content to Learning 

Designing digital content for learning requires intentional instructional design, clear learning objectives, 
scaffolded activities, formative assessments, opportunities for reflection, peer interaction, and feedback 
loops. DIKSHA and SWAYAM host resources of variable pedagogical quality; establishing standard 
instructional design rubrics and content review cycles can raise baseline effectiveness (DIKSHA, n.d.; 
SWAYAM, n.d.). Blended learning — combining face-to-face instruction with digital resources — often 
provides the most practical pathway in low-bandwidth contexts. Teachers can use DIKSHA resources for 
lesson planning, assign offline activities, and supplement broadcast lessons with in-class practice. Local 
facilitation is essential to help learners apply concepts and complete activities. Digital platforms can enable 
adaptive learning through diagnostics and tailored remediation. Achieving robust personalisation requires 
item banks, calibrated assessments, and analytics. In the interim, modular micro-learning units and targeted 
remedial modules can support differentiated instruction for learners with gaps. For higher education MOOCs 
(SWAYAM), the credibility of certificates and pathways for credit recognition determine learner motivation. 
Formal agreements between institutions to accept SWAYAM credits and harmonised processes for 
credential transfer increase the value of online learning. For school education, formative assessments hosted 
on DIKSHA should feed into classroom planning rather than exist as siloed metrics. 

Equity and Inclusion: Language, Disability and Marginalised Groups 

Localization is not mere translation; it entails aligning content to local curricula, examples, and cultural 
contexts. Grants and incentives for state and district content creation can expand usable vernacular resources. 
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Quality control and peer review ensure pedagogical fidelity and cultural appropriateness. Accessibility must 
be mainstreamed. Every content item should meet minimum accessibility standards: captions and transcripts 
for videos, audio descriptions for visual content, screen-reader friendly document structures, tactile/print 
alternatives where appropriate, and sign-language renditions for key lessons. Teacher training should include 
modules on inclusive pedagogy and use of accessible resources. Device lending schemes prioritising girls 
and disadvantaged students, subsidised data plans for learners, and community learning hubs with safe 
spaces for girls can reduce inequities. Programmes must be culturally sensitive and involve local 
stakeholders to increase community buy-in. 

Teacher Capacity and Professional Learning Ecosystems 

Sustainable teacher development requires scaffolded learning sequences: online modules (DIKSHA), 
classroom practicums, peer observation, mentoring, and demonstration teaching. Communities of practice 
and local mentors sustain behaviour change and classroom integration. Micro-credentials recognise discrete 
competencies (e.g., use of DIKSHA resources for formative assessment). When linked to appraisal systems, 
career pathways or stipends, micro-credentials motivate teachers to adopt and refine digital pedagogies. 
Embedding digital pedagogy into pre-service teacher education ensures new teachers enter the workforce 
with baseline competencies in blended instruction, digital assessment, and inclusive practices. Institutions of 
teacher education should integrate DIKSHA resources into curriculum and practical training. 

Technology Design and Platform Governance 

NDEAR’s open standards and APIs enable DIKSHA and SWAYAM to interoperate with state LMSs, 
university systems, and third-party tools. Interoperability supports portability of learner records, reduces 
vendor lock-in, and enables complementary applications (NDEAR, n.d.). Maintaining large platforms 
requires recurrent funding for content updates, infrastructure, local support, and capacity building. Hybrid 
models that combine core public funding for infrastructure with partner-supported modules (e.g., 
contextually curated content by states or NGOs) can balance public-good mandates with scalability. Policy 
must codify consent, purpose limitation, minimisation, retention limits, role-based access, encryption 
standards, and independent oversight. Transparent privacy notices and grievance redressal mechanisms build 
user trust and accountability. 

Multi-Channel Delivery: Broadcasts, Radio and Community Networks 

Television and radio remain critical channels in low-connectivity contexts. PM e-VIDYA’s DTH channels 
(Swayam Prabha) and community radio programs show how scheduled lessons, coupled with printed 
workbooks or local facilitation, can sustain learning routines for learners who cannot access the internet (PM 
e-VIDYA, n.d.; Swayam Prabha, n.d.). Libraries, panchayat centres, mobile labs, and school computer labs 
can function as safe access points. Device refurbishment and loan schemes managed through public-private 
partnerships increase availability while minimising costs. 

Monitoring, Evaluation and Research 

Moving beyond access metrics (logins, downloads) to learning outcomes, teacher practice change, and equity 
indicators is essential. Dashboards that disaggregate by gender, region, and socio-economic status enable 
targeted interventions and accountability. Randomised controlled trials and quasi-experimental designs can 
test the efficacy of models (e.g., broadcast plus local facilitation, device lending, mentor-supported CPD). 
Mixed methods help unpack mechanisms and contextual factors driving impact. Evaluation findings should 
feed back into content improvement cycles, pedagogical guidance, and platform features. Participatory 
feedback loops — involving teachers, learners, and parents — enhance relevance and uptake. 
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Conclusion 

DIKSHA, SWAYAM, and PM e-VIDYA are central pillars of India’s digital education architecture. 
Together they represent an ambitious attempt to build digital public goods that can scale access, support 
teacher professional development, and democratise higher-education content. Their strengths include a 
federated design that enables state localisation (DIKSHA), a national MOOC infrastructure that leverages 
premier institutional expertise (SWAYAM/NPTEL), and a multimodal approach that recognises connectivity 
constraints (PM e-VIDYA). Yet scale alone will not produce equitable learning gains. The challenge ahead 
is to translate access into outcomes by addressing the digital divide in devices and connectivity, 
strengthening teacher readiness and pedagogical integration, ensuring language and disability inclusion, and 
institutionalising robust data governance. With sustained funding, participatory governance, targeted 
interventions for equity, and evidence-driven iteration, digital learning platforms can be pivotal enablers on 
India’s path to Viksit Bharat. 
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