EEJ Volume 02 Issue 04 April-2026 | ISSN: 3108-1762 (Online) | Impact Factor: 3.8

@o International Journal of Science, Strategic Management and Technology opEns AccEss
[usi
Ny An International, Peer-Reviewed, Open Access Scholarly Journal Indexed in recognized academic databases

Enabling Equitable and Scalable Education Through Al:Adoption,
Challenges, and Opportunities

Sudhindra B. Deshpande

Department of Artificial Intelligence & Machine Learning, Anuvartik Mirji Bharatesh Institute of Technology, affiliated
to Visvesvaraya Technological University, Belagavi, 591124, Karnataka, India.

email: sbdsudhi@gmail.com

Kiran K. Tangod

Department of CSE (Artificial Intelligence & Machine Learning), Kasegaon Education Society’s Rajarambapu Institute
of Technology, affiliated to Shivaji University, Sakharale, MS-415414, India

email: kiran.tangod@gmail.com

N. V. Karekar

Department of Information Science & Engineering, K.L.S., Gogte Institute of Technology, Belagavi,

Karnataka, India, email: nkarekar@git.edu

K.S.Mathad

Department of Information Science & Engineering., K.L.S., Gogte Institute of Technology, Belagavi,

Karnataka, India, email: ksmathad@git.edu

Kapil A. Chavan

Government Polytechnic, Kolhapur, Maharashtra, Maharashtra State Board Technical University
email: kapilchavanl@gmail.com

Omarsharif A. Terdalkar

D. Y. Patil College of engineering and Technology, Kolhapur , email: omarterdalkar@gmail.com

4 )

https://doi.org/10.55041/ijsmt.v2i4.108

Cite this Article: Deshpande, S. B., Tangod, K. K., Karekar, N. V., Karekar, N. V., K.S.Mathad, , Chavan, K. A. & Terdalkar, O. A. (2026). Enabling
Equitable and Scalable Education Through Al:Adoption, Challenges, and Opportunities. International Journal of Science, Strategic Management and
Technology, 02(04). https://doi.org/10.5504 1/ijsmt.v2i4.108

License: This article is published under the Creative Commons Attribution 4.0 International License (CC BY 4.0), permitting use,
distribution, and reproduction in any medium, provided the original author(s) and source are properly credited.

g J

Abstract
Artificial Intelligence (Al) is rapidly reshaping India’s education ecosystem, influencing pedagogy, assessment,

administration, and personalized learning pathways. This study presents a comprehensive analysis of Al adoption across
K-12 education, higher education, vocational training, and online learning platforms in India. Drawing upon peer-
reviewed research, market intelligence reports, and government policy documents, including the National Education
Policy 2020, the report identifies significant sectoral, regional, and institutional disparities in Al integration. Adoption
rates range from 45% in online learning platforms to 15% in vocational training, revealing uneven technological diffusion.
Urban metro institutions demonstrate substantially higher adoption compared to rural and government schools,
underscoring a widening digital divide. Generative Al and adaptive learning systems emerge as dominant technologies,
while infrastructure gaps, teacher training deficits, cost barriers, language diversity, and data privacy concerns remain
critical constraints. Despite these challenges, India’s Al in education market is projected to grow at nearly 40% CAGR
(Compound Annual Growth Rate), signalling strong policy momentum and commercial expansion. The study argues that
equity-focused infrastructure investment, multilingual Al development, and large-scale teacher capacity building are
essential to prevent a two-tier education system. Strategic, inclusive implementation can position India as a global leader
in responsible and scalable Al-enabled education.

Keywords: Artificial Intelligence in Education,; Digital Divide; Indian Education System; Personalized Learning;
Educational Equity; NEP 2020
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1. Introduction

1.1. Background

India’s education ecosystem, serving over 250 million students [39] across more than 50,000 higher education institutions
[39][40], stands at a critical juncture of digital transformation [1]. The National Education Policy (NEP) 2020 [41]
explicitly envisions technology-enabled personalized learning as a cornerstone of educational reform, with artificial
intelligence positioned as a key enabler [2]. However, the actual adoption of Al technologies across different education
sectors remains fragmented, with significant variations based on institutional type, geographic location, and
socioeconomic context [3].

1.2. Research Objectives

This paper aims to:

a) Quantify Al adoption rates across K-12, higher education, vocational training, and online learning sectors

b) Analyze technology penetration patterns for different Al applications (adaptive learning, predictive analytics,
automated grading, etc.)

c¢) Identify regional and institutional disparities in Al access and implementation

d) Examine market growth trajectories and economic indicators

e) Assess implementation challenges and barriers to adoption

f) Provide evidence-based recommendations for accelerating equitable Al integration

1.3. Significance

Understanding Al adoption patterns is critical for multiple stakeholders, as shown in Figure 1. By systematically
examining sectoral trends, disparities, and challenges, this study contributes to a more informed and inclusive Al-for-
Bharat framework, as in the NITI Aayog Al strategy [43] that balances innovation with equity.

Policy Strategic Equity Technology International
Formulation Planning Considerations ~ Development Benchmarking
v v v v A a
Informing Guiding Identifying Aligning product Positioning in
government investment decisions underserved with market needs the global context

initiatives l populations

3 | 2
S Ch X T &

Figure 1: Key strategic dimensions essential for understanding Al adoption in the Indian education ecosystem

2. Methodology

2.1. Data Sources

This study adopts a multi-source synthesis approach to ensure reliability, and data were collected from the various sources
listed below:

a) Academic Literature Review: more than 40 peer-reviewed studies (2020-2025) from Google Scholar and arXiv
focusing on Al adoption in Indian education.

b) Market Research Reports: Industry analyses from Grand View Research, Research and Markets, and Technavio to
assess market size, CAGR, and growth projections.
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¢) Government Publications: Policy and statistical documents, including NEP 2020, AICTE reports, and Ministry of
Education data.

d) Web and Industry Sources: Authoritative insights from Nature, the Stanford Al Index 2025, and sectoral analyses for
global benchmarking.

2.2. Analysis Framework

The multi-dimensional analysis framework, as in Table 1, provides the dimensions as Al adoption [36] across sectors,
technologies, regions, and institutions within the Indian education system. By examining structural differences such as
urban—rural divides, institutional variations, and emerging technology trends, it provides a holistic understanding of how
Al is evolving in education. This approach enables more accurate insights into current progress and future readiness.
Table 1. Multi-dimensional framework for analyzing Al adoption in Indian education

Analysis Dimension Scope / Focus

Sectoral Analysis K—12 education, higher education, vocational training, and online learning

Technological Six major Al categories: generative Al, adaptive learning, automated grading,
Analysis intelligent tutoring systems (ITS), predictive analytics, and virtual assistants

Geographic Analysis Urban—rural divide and metro vs. tier-2 city comparisons

Institutional Analysis Government vs. private institutions; premier vs. general institutions

2.3. Limitations

The analysis also has certain key limitations, including limited national-level data, reliance on small-sample academic
surveys (n = 34-305), projection uncertainties, regional data gaps, especially in rural areas, and rapid technological
evolution requiring continuous updates.

3. The Findings and Discussions

3.1. Sectoral Al Adoption Analysis

Table 2 presents sector-wise Al adoption rates across Indian education, highlighting variations between online learning,
higher education, K—12, and vocational training. It also indicates data confidence levels and primary sources, providing
both comparative insight and reliability context. Figure 2 shows a bar graph of Al adoption rate across sectors.

Table 2: Sector-wise Al adoption rates with confidence levels and primary sources

Sector Al Adoption Rate Data Confidence Primary Sources
Online Learning 45% Medium (£10%) [1], [3], [7]
Higher Education 35% Medium (£10%)  [2], [4], [8]

K-12 Education 25% High (£5%) [11, [5], [9]
Vocational Training 15% Medium (£10%)  [6], [10]
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Figure 2: Bar graph of Al adoption rate across sectors in 2024 and 2025 academic year

Table 3 provides a comparative analysis of Al adoption across four educational sectors and highlights variations in
adoption intensity, institutional reach, applications, and driving factors, while also identifying sector-specific barriers that
shape implementation outcomes. Further underscores persistent equity concerns, revealing how disparities in
infrastructure, institutional capacity, and access continue to influence the diffusion of Al technologies across India’s
education ecosystem.

Table 3: Comparative summary of sector-wise Al adoption patterns, outlining differences in adoption levels, institutional
reach, key applications, drivers, barriers, and equity concerns

Vocational Traini
Dimension K-12 (25%) Higher Education (35%) ( 1(;?; )l ona raining Online Learning (45%)
(1]

Moderat Moderate—High 1 lit .
Adoption Level oderate. voderafemHIgh 1 e ow Highest

uneven nstitutions
Institutional ~ Private (45%) > [ITs/NITs (50-70%) > Limited formal coverage Platform-based, non-
Spread Govt (15%) State (30%) g institutional

Adaptive . . .

. LMS tegration, . . Adapt ts,

Key learning,  ITS Hegration Simulation-based apuve assessments

.. > predictive analytics, =~ . . . recommendation engines,
Applications  automated P n training, skill assessment g

automated grading generative Al

assessment
NEP 2020, AICTE initiatives, _ . .. . Digital-first model, data-driven
. ) . . Skill missions, industry .. . .
Major Drivers EdTech growth, industry collaboration, tnershi personalization, innovation
. artnerships .
parental demand employability focus P P competition
Infrastructure
gaps, teacher Faculty training gaps, Informal structure, high Digital divide, accreditation
Main Barriers readiness, cost, privacy concerns, equipment  cost, low issues, subscription
multilingual resistance to change awareness sustainability
needs
. Urban—private  Elite institutional Access and N
Equity Concern . . . Rural access limitations
dominance concentration standardization gaps

From the above sector-wise analysis of Indian education, the following insights can be found:

e Digital-first advantage: Online platforms lead adoption due to native digital infrastructure and Al-centric business
models.

o Infrastructure dependency: Physical institutions (K-12, vocational) lag due to hardware and connectivity constraints.
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e Institutional capacity: Higher education benefits from technical expertise and research capabilities.
e Equity concerns: All sectors show urban-rural and public-private divides in adoption rates.

e Policy alignment: Sectors with strong policy mandates (K-12 under NEP 2020) show growing momentum.

3.2. Technology Al Adoption Analysis

Table 4 provides the penetration of six key Al technologies in the Indian education ecosystem, highlighting their adoption
rates and primary pedagogical or administrative applications. Generative Al and adaptive learning platforms show the
highest uptake, primarily supporting content creation, personalized learning, and assessment automation.
Lower-penetration tools such as predictive analytics and virtual teaching assistants indicate emerging but growing usage,
reflecting ongoing institutional efforts to enhance learning efficiency, student support, and data-driven decision-making.
Figure 3 illustrates a graph of the penetration landscapes.

Table 4: Six primary Al technology categories dominate the Indian education landscape, each with distinct penetration
rates and use cases. Figure 2 illustrates the current penetration landscape

Technology Penetration Rate Primary Use Cases Sources
Generative Al (ChatGPT, Gemini) 35% Content creation, tutoring [31],[32]
Adaptive Learning Platforms 30% Personalized learning paths [11, 2]
Automated Grading Systems 25% Assessment automation [3], [4]
Intelligent Tutoring Systems 22% One-on-one Al tutoring [5], [6]
Predictive Analytics 20% Student performance prediction [7], [8]
Virtual Teaching Assistants 18% Query resolution [9], [10]

ITS
Systems

Generative
Al

Virtual
Assistants,

Automated
Grading

Predictive
Analytics

Adaptive
Learning

Systems.

0

Figure 3: Penetration rates of different Al technologies in Indian education in the year 2024-2025
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5 10 15 20 2
Penetration Rate (%)

Table 5 presents a comparative overview of six major Al technologies used in the Indian education ecosystem, outlining
their penetration rates, functional descriptions, key applications, adoption drivers, and associated challenges. By
summarizing generative Al, adaptive learning, automated grading, intelligent tutoring systems, predictive analytics, and
virtual assistants, the table highlights how each technology contributes to teaching, learning, and administrative efficiency
while also identifying the practical and ethical barriers that influence their integration and scalability.

Table 5: Comparative overview of six major Al technologies in Indian education, highlighting penetration rates, key
applications, adoption drivers, and challenges.
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Technology
Description Key Applications Adoption Drivers Key Challenges
(Penetration) 'pH y Applcatt pH v y g
Lesson plan creation, . . . .
chatbotsp essa Rapid model advancement Academic integrity
Generative Al LLMs, content .’ Y (ChatGPT, Gemini), cost- concerns, hallucinations,
) evaluation, . . ..
(35%) generation tools multilineual effectiveness, curricular teacher prompt training
'g integration, versatility gaps, ethical issues
translation
. NEP 2020 alignment, __.
. .. Personalized . & . High cost, heavy data
. Systems  adjusting proven learning  gains, . .
Adaptive pathways, competency requirements, limited non-
. content based on . EdTech success, )
Learning (30%) progression, mastery STEM impact, teacher
learner performance . competency-based ..
learning skepticism
frameworks
.. MC rading, essa Subjective accurac
Al-based objective & Q 8 8 Y . . . .u.J v . Y . Y
Automated subicctive scoring, code Time savings, consistency, limits, NLP bias, job
Grading (25%) J evaluation, instant scalability, LMS integration displacement fears, weak
assessment tools .
feedback higher-order assessment
. Addresses teacher High development cost,
Intelligent Step-by-step guidance, . 8 .V P .
) One-on-one I ; shortages, proven pilot pedagogical complexity,
Tutoring . remedial support, .
tutoring systems . . success, scalable infrastructure gaps,
Systems (22%) math/science tutoring .
personalization content update needs
Predictive ML-based Dropout  prediction, Data-driven =~ governance, Privacy risks, algorithmic
. performance targeted interventions, retention improvement, bias, limited data
Analytics (20%) . . . . S .
forecasting systems resource optimization admin efficiency availability, skill shortages
. . . Limited emotional
Virtual ) 24/7 queries, Cost-effective scaling, . .
. Conversational Al . . . intelligence,  contextual
Assistants . admissions  support, platform Integration, .. . .
for support services . . o . limits, maintenance
(18%) counseling assistance multilingual capability demands

Figure 4 presents a comprehensive heatmap showing the intersection of education sectors and Al technology types,
revealing adoption intensity patterns.

Al Technology Adoption Heatmap: Sector x Technology Type
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Figure 4: Heatmap showing Al technology adoption intensity across education sectors. Online learning platforms show
the highest adoption across most technologies (60-65%,), while vocational training lags (10-35%)

From the above technology adoption patterns and the heatmap, the following insights can be found:
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e Online learning dominance: Highest adoption across all technology categories, particularly generative Al (65%) and
adaptive learning (60%).

e Higher education strength: Strong in predictive analytics (35%) and automated grading (40%) due to research
capabilities.

e K-12 variability: Moderate adoption of adaptive learning (35%) and generative Al (25%), but lower in predictive
analytics (15%).

e Vocational training gaps: Consistently low adoption except for ITS systems (35%) suited for skill-based training.

e Technology-sector fit: Clear patterns of technology adoption aligned with sector-specific needs and capabilities.

3.3. Geographic Al Adoption Analysis

Table 6 presents regional variations in Al adoption across India’s education ecosystem, comparing urban metros, tier-2
cities, semi-urban regions, and rural areas. It highlights a clear gradient in adoption levels—urban metro cities lead with
55% adoption, while rural areas lag significantly at just 12%. Although semi-urban and tier-2 regions show moderate
progress, they still fall far behind major urban hubs in terms of infrastructure availability, digital readiness, and
institutional capacity. The pai chart of adoption rate is depicted in Figure 5.

Table 6: Regional variations in Al adoption across India’s education ecosystem, comparing metro, tier-2, semi-urban, and
rural regions.

Region Adoption Rate Population Coverage Sources

Urban Metro Cities 55% ~25% of students [117,[12]
Urban Tier-2 Cities 35% ~20% of students [13], [14]
Semi-Urban Areas 20% ~30% of students [15],[16]
Rural Areas 12% ~25% of students [171, [18]

Rural

Semi-Urban

Urban
Metro Cities

Urban
Tier-2 Cities

Figure 5: Regional distribution of Al adoption in Indian education

Table 7 outlines the key drivers that enable higher adoption in better-connected regions such as strong digital
infrastructure, higher income levels, and proximity to technology ecosystems while also detailing the major
challenges that hinder adoption in less-developed areas, including poor connectivity, limited device access, language
barriers, and budget constraints. These insights underscore the need for targeted policy action, infrastructure investment,
and inclusive Al deployment strategies to ensure that technological progress benefits learners across all regions, not just
those in urban centers.
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Table 7: Regional variations in Al adoption across India’s education ecosystem, showing adoption rates, key drivers, and

major challenges

Adopti
Region Ra:):) ton Key Drivers/Enablers Key Challenges
Urban Metro Cities * Concentration of private & premier
(Mumbai, Delhi, institutions ¢ Strong digital infrastructure  _. Sy .
559 . . .. * Risk of wid t
Bangalore, Hyderabad, % Higher household incomes ¢ Proximity to 185 O Widening equity £ap
Pune) tech/startup ecosystems
Urban Tier-2 Cities * Expanding middle class ¢ Smart city
(Jaipur, Lucknow, 35% initiatives ¢ EdTech market expansion e e Infrastructure still evolving
Chandigarh, Kochi) Affordable internet/device access
* Intermittent internet & power
. . ly <+ Limited AI duct
Semi-Urban Areas 20% * Gradual digital penetration supp y. . e Procue
availability e+ Lower teacher
awareness * Budget constraints
* Poor digital infrastructure (25%
. o . broadband access) * Language
Rural Areas 12% * Pilot Al initiatives (limited scale)

barriers « Low device ownership
Affordability constraints

The 43 percentage-point disparity between urban metro and rural regions poses a risk of deepening existing educational

inequities, potentially leading to a stratified “digital hierarchy” or "digital caste
Al-enabled learning disproportionately benefit already privileged groups.

3.4. Institutional Al Adoption Analysis

system” in which the advantages of

Table 8 summarizes Al adoption levels across major types of educational institutions in India, revealing substantial
variation in technological readiness. Premier institutions such as [ITs and NITs lead with a 70% adoption rate,
while government schools remain the lowest at 15%. Private universities, central universities, and private schools show
moderate adoption levels, reflecting differences in funding, infrastructure, and institutional capacity. Figure 6 highlights

the same as the chart showing Al adaptations across institutions.

Table 8: Al adoption levels across major types of educational institutions in India

Institution Type Adoption Rate No. of Institutions Sources

IITs/NITs 70% 23 1ITs, 31 NITs
Private Universities  55% ~400 institutions
Central Universities  50% 54 institutions
Private Schools 45% ~2 lakh schools
State Universities 30% ~400 institutions
Government Schools  15% ~10 lakh schools

[19], [20]
[21], [22]
[23], [24]
[25], [26]
[27], [28]
[29], [30]
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Figure 6. Al adoption rates by institution type in India

Table 9 underscores a clear institutional digital divide, where well-resourced institutions progress rapidly while
government and budget-constrained institutions lag behind. This highlights the need for targeted policy support,
infrastructure development, and capacity-building initiatives to enable equitable Al integration across India’s education
system.

Table 9: Al adoption across Indian institutes adoption rates, key drivers, and major constraints

Institution Adoption

Type Rate Key Characteristics Major Constraints
Government * Serve 70% of K—12 students * Dependent on PM ¢ Only 38% with functional computer
Schools 15% eVIDYA & DIKSHA « Low-cost rural pilot success labs ¢ Limited Al teacher training ¢
stories Scalability challenges
Private * 3x higher adoption than govt schools ¢ Strong * Budget private schools face cost
Schools 45% EdTech partnerships (Byju’s, Toppr, Embibe) ¢ constraints ¢ Adoption driven by
Premium schools reach 80-90% adoption competitive differentiation
* M t tion ¢ Administrative Al f
State ngra ¢ adoption dmmls rative 'o?us * Bureaucratic delays + Budget
. .. 30% (admissions, exams) ¢ Ongoing faculty training .. . . —
Universities N limitations * Inter-state variability
Initiatives
* Better funding & infrastructure * UGC/MHRD . .
Central .. * Adoption still uneven across
. .. 50% digital support ¢ Industry & global research
Universities . departments
collaborations
* Highest i i t ies  Institutional
Private 1gliest among unlver51-ty categories * st u rona * Dependent on financial sustainability
. . 55% autonomy < Strong industry collaboration
Universities e . models
Employability-driven Al programs
* Premier institutions ¢ In-house Al development ¢« Represent <1% of total higher
ITs/NITs 70% capability ¢ Innovation testbeds ¢ Indigenous Al education enrolment (limited system-

research labs wide impact)

The 55 % point gap between [ITs/NITs (70%) and government schools (15%) highlights a deep institutional divide in Al
access and readiness. Institutions that already possess strong infrastructure, funding, technical expertise, and research
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capacity are adopting Al at significantly higher rates, while schools serving the majority of students, especially those from
socioeconomically disadvantaged backgrounds, remain under-equipped.

4. Implementation Challenges
4.1. Challenge Assessment Framework

Implementation of Al in Indian education faces multidimensional challenges assessed on a severity scale (0-100). Table
10 provides the overall implementation challenges in the Indian scenario, and Figure 7 presents a radar chart visualization
of the same.

Table 10: Al implementation challenges in Indian scenario with priority values

Challenge Severity Impact Area Mitigation Priority Sources
Infrastructure Gap 85 Connectivity, hardware Critical [19], [20]
Digital Divide 80 Access equity Critical [21], [22]
Teacher Training Deficit 75 Pedagogy integration High [23], [24]
High Implementation Costs 70 Budget constraints High [25], [26]
Data Privacy Concerns 65 Student data security Medium [27], [28], [42]
Language Barriers 60 Content localization Medium [29], [30]

Costs Divide

Data
Privacy

Figure 7: Al implementation challenges and impact area on the scale of 0 to 100

Table 11 outlines the key implementation challenges affecting the integration of Al in Indian education, categorized by
severity, impact, and ongoing mitigation efforts. It highlights six major barriers as infrastructure gaps, the digital divide,
inadequate teacher training, high implementation costs, data privacy concerns, and language barriers, each quantified with
a severity score. The data shows that infrastructure limitations and the digital divide pose the most critical obstacles, while
issues such as teacher preparedness and financial constraints further slow adoption. The table is significant because it
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offers a structured, evidence-based understanding of where systemic weaknesses exist and identifies current national
initiatives aimed at addressing them, providing a foundation for policymaking, resource allocation, and strategic planning.

Table 11: Key Al implementation challenges in the Indian education system, categorized by severity, impact areas, and
mitigation priorities

Challenge Mitigation / Current
. & Description Key Manifestations Impact ] .g .
(Severity) Initiatives
* 38% govt schools with
g . . * BharatNet rollout -
Inadequate computer labs ¢ 30:1 student— e Limits Al scalability ¢
. eVIDYA
Infrastructure hardware, computer ratio (govt) vs 5:1 Favors well-funded .

infrastructure push * 5G
expansion in tier-2/3
cities

Gap (85/100)  connectivity, and (private) * 25% rural broadband institutions ¢ Reinforces
power supply vs 85% urban ¢ Frequent rural urban—rural divide
power outages

* Deepens inequality ¢ Low-cost tablets -

. . . .. Unequal device * 70% urban vs 30% rural device Restricts Al access to Free data initiatives
Digital Divide

and internet ownership ¢ High subscription privileged  groups <+ Community  learning
(80/100) o . o
access costs * Language limitations Undermines NEP centers ¢ Multilingual
inclusion goals Al development
. * <5% teacher programs include ¢ Underutilized Al tools * «+ DIKSHA modules <
Teacher Limited Al . . . .
. . . Al literacy ¢ 40% lack basic Resistance to adoption « NISHTHA program -
Training pedagogical .. ; . . . . .
. digital skills ¢ Low in-service Missed personalization EdTech training
(75/100) capacity . . .
training completion benefits partnerships * MOOCs
. Open-source
* High devel t &=+ Limits adopti to platf DIKSHA
High Costs Financial barriers ’1g' evelopmen . . i S. a .op.lon o platforms .
subscription costs ¢ Expensive private institutions ¢ SWAYAM) <+ PPP
(70/100) to Al deployment N
infrastructure upgrades Sustainability challenges models < State-level
procurement
Student data * Digital Personal Data

» Extensive data collection b
Y. Reduced trust ¢

Dat Pri it )
ata rivacy security EdTech firms * Risk of breaches

Ethical Protection Act 2023

(65/100) governance ) & legal risks Institutional data
* Profiling concerns .
concerns governance policies
Limited Al « 70% tools English-only * <5% . . * Bhashini initiative
Language . . » Excludes non-English .

. support for coverage in many regional . Al4Bharat consortium °
Barriers regional languages . Code-mixin, speakers =+ Reinforces Regional content
(60/100) £ guag € Jinguistic bias glon

languages challenges expansion

BharatNet, is an initiative that aims to provide high-speed broadband connectivity to more than 250,000 Gram Panchayats,
and PM eVIDYA promotes digital learning infrastructure and platforms across the country. The increase of 5G
connectivity in tier-2 , tier-3 cities and rurals enabled advanced Al-enabled educational applications, including real-time
adaptive learning platforms, cloud-based tutoring systems, and immersive digital classrooms.

DIKSHA (Digital Infrastructure for Knowledge Sharing) and NISHTHA (National Initiative for School Heads and
Teachers’ Holistic Advancement) are the National teacher training initiatives that should be expanded to include
structured modules on Al literacy, Al-assisted pedagogy, ethical Al use, and learning analytics. And massive open online
courses (MOOCs) can provide scalable platforms for continuous professional development in Al-enabled education.

© Author(s). This work is peer-reviewed, openly published, and permanently archived
This article is openly accessible and reusable with proper attribution.
https://ijsmt.org/ , Email: editor@ijsmt.org 11



https://ijsmt.org/
mailto:editor@ijsmt.org

International Journal of Science, Strategic Management and Technology
Volume 02 Issue 04 April-2026 | ISSN: 3108-1762 (Online) | Impact Factor: 3.8
An International, Peer-Reviewed, Open Access Scholarly Journal Indexed in recognized academic databases

OPEN ACCESS

Bhashini (National Language Translation Mission) and the Al4Bharat consortium play important roles in developing
multilingual natural language processing technologies for Indian languages. These initiatives aim to create Al models
capable of supporting speech recognition, translation, multilingual tutoring systems, and voice-enabled learning assistants.
Such technologies are particularly important for expanding Al adoption in rural and semi-urban regions, where regional-
language instruction dominates.

The Digital Personal Data Protection Act (DPDP), 2023 provides a comprehensive regulatory framework for protecting
personal data and ensuring responsible data governance in India. Educational institutions and EdTech companies together
should frame these robust data governance mechanisms, including informed consent protocols, secure data storage
practices, algorithmic transparency measures, and fairness audits for Al systems

5. India vs. Global Trends in Al Adoption

India’s overall Al adoption in education ranges between 25% and 35%, placing it in the mid-tier among major economies.
Despite accounting for nearly 18% of the world’s student population [37], India represents only 0.23% of the global Al
education market [34], indicating substantial under-penetration. However, India demonstrates strong growth momentum,
with a 39.5% CAGR, slightly above the global average of 38.4% [38], as depicted in Figure 8.

Global Al in Education
Comparative Adoption Overview

70 A

60

52.5%
50

40 1

30 A

Al Adoption Rate (%)

20 A

10 A

Figure 8. India's position in the global market
Table 12 summarizes India’s strategic position in global Al-driven education. It highlights strong internal advantages such
as demographic scale, EdTech innovation, and policy support, alongside key weaknesses including infrastructure gaps

and equity disparities.

Table 12: India’s strategic position in global Al-driven education with strength and weakness

Dimension India’s Strengths India’s Weaknesses/Challenges

250 million students; world’s largest youth

Demographics population [39] Large population increases scalability challenges

Innovation Vibrant EdTech startups (Byju’s, . . .
le-fi th t t lit

Ecosystem Unacademy, PhysicsWallah) Scale-focused growth sometimes impacts quality

Large pool of AI/ML engineers and data Limited translation of talent into educational Al

Technical Talent o
scientists research output
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Dimension India’s Strengths India’s Weaknesses/Challenges

NEP 2020 mandate; strong digital
governance push

Policy Environment Policy-to-practice implementation gap

Capability to develop affordable Al solutions

Infrastructure deficits limit equitable access
at scale

Cost Advantage

e e . ., Multilingual complexity driving Al language Language barriers still restrict adoption in regional-
Linguistic Diversity . . )
INBUISHE DIVEISIY innovation medium schools

. . D R Significant urban—rural and socioeconomic
Equity & Access Growing digital inclusion initiatives 8

disparities
Regulator ) Slower regulato development compared to
g y Emerging Al governance structures gu ry P P
Framework advanced economies

6. Opportunities

Table 13 compares the current (2024) and future projected values (2028/2033) of Al-driven education markets across
three categories: India's K-12 sector, the global Al education market, and India’s higher education sector.

India’s K-12 AI Market

Growing from USD 12.6M (2024) to USD 280.9M by 2033.

Shows the highest CAGR (39.5%), indicating extremely rapid adoption in schools.
Global Al in Education Market

Expanding from USD 5.47B (2024) to USD 30.28B by 2028.

Has a strong CAGR of 38.4%, reflecting worldwide acceleration of Al in education.
India’s Higher Education Al Market

Increasing from USD 8.5M (2024) to USD 195M by 2033.

Shows a CAGR of 37.2%, driven by university-level Al adoption and research.

0O 0 WO 0O NO O =

Table 13: the current (2024) and future projected values (2028/2033) of Al-driven education markets
Metric 2024 Value 2028/2033 Projection CAGR Sources

India K-12 Market USD 12.6M USD 280.9M (2033)  39.5% [16],[33]
Global Al in Education USD 5.47B  USD 30.28B (2028)  38.4% [17], [34], [35]
India Higher Ed Market USD 8.5M  USD 195M (2033)  37.2% [16],[38]

The path forward to grow and compete in the world market it requires:

e Coordinated Action: Government, institutions, EdTech companies, researchers, and civil society must work in concert
rather than fragmented silos.

e [ong-term Commitment: Al integration is a decade-long transformation, not a short-term project. Sustained investment
and political will are essential.

e Evidence-Based Approach: Move beyond hype and pilots to rigorous evaluation, learning from failures, and scaling
what works.

e Contextual Innovation: Develop Al solutions for Indian contexts rather than importing Western models that may not
address local challenges.
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e Ethical Foundation: Embed fairness, transparency, privacy, and accountability in Al systems from design through
deployment.

6.1. Vision for 2030

By 2030, India has the potential to: - Achieve 60-70% Al adoption across all education sectors, with narrowed equity gaps
(urban-rural gap reduced to 15-20 percentage points) - Establish itself as a global hub for affordable, multilingual,
contextually-relevant educational Al - Demonstrate that Al can enhance rather than replace human teachers, supporting
pedagogical excellence at scale - Realize NEP 2020’s vision of personalized, competency-based learning for all students
regardless of background - Contribute to global knowledge on responsible Al in education, particularly for diverse,
multilingual, resource-constrained contexts

6.2. Call to Action
Call to action for all stakeholders of the Indian Al ecosystem:

e To Policymakers: Make Al equity a national priority with concrete targets, resources, and accountability mechanisms.
Infrastructure and teacher capacity are prerequisites—invest accordingly.

e To Educational Institutions: Develop strategic Al roadmaps aligned with pedagogical missions. Start small, learn
continuously, and scale thoughtfully. Prioritize teacher empowerment over technological sophistication.

e To EdTech Companies: Design for India’s diversity and constraints. Balance commercial goals with social impact.
Invest in research, ethical Al, and teacher support.

e To Researchers: Conduct rigorous impact evaluations at scale. Develop contextual Al solutions. Translate research
into actionable insights for practitioners and policymakers.

e To Teachers: Embrace Al as a tool for professional empowerment, not threat to livelihood. Engage in continuous
learning. Advocate for training and support.

e To Students and Parents: Develop Al literacy and critical thinking. Demand transparency, privacy, and ethical Al use.
Participate in shaping Al’s role in education.

7. Conclusion

This comprehensive analysis of Al adoption rates across Indian education sectors reveals a landscape of significant
promise tempered by substantial challenges. With adoption ranging from 15% in vocational training to 45% in online
learning platforms, India demonstrates growing momentum in educational Al integration. The projected market growth
from USD 12.6 million (2024) to USD 280.9 million (2033) at a 39.5% CAGR signals strong commercial and policy
interest. However, beneath these encouraging topline numbers lie concerning disparities. The 43% point gap between
urban metro (55%) and rural (12%) adoption, the 55-percentage-point gap between premier institutions (70%) and
government schools (15%), and the concentration of Al benefits among already-privileged populations threaten to
exacerbate educational inequalities. Infrastructure deficits (severity: 85/100), digital divides (80/100), and teacher capacity
gaps (75/100) emerge as critical barriers requiring urgent attention. The central conclusion of this report is that equity
must be the organizing principle for Al adoption in Indian education. Without deliberate policy interventions prioritizing
underserved populations, rural areas, government institutions, and marginalized communities, Al risks creating a two-tier
education system where technological advantages accrue primarily to those already privileged by socioeconomic status,
geography, and institutional affiliation. The vision articulated in NEP 2020 of technology enabling personalized, high-
quality education for all Indian children can only be realized through: Massive infrastructure investments ensuring digital
access reaches the last mile; equity-focused resource allocation with the majority of Al implementation support directed
to underserved populations; comprehensive teacher capacity building at scale across all institution types; multilingual Al
development making technology accessible in all Indian languages; and robust governance frameworks ensuring ethical,
effective, and equitable Al use.
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