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Abstract: Artificial Intelligence (AI) is poised to transform higher education systems in developing countries by enabling 

personalized learning, improving institutional governance, and accelerating research productivity. India’s National Education 

Policy (NEP) 2020 explicitly foregrounds technology as a lever for improving access, quality, and equity in higher education, 

and proposes institutional mechanisms (e.g., the National Educational Technology Forum) that can facilitate AI adoption. 

However, meaningful integration of AI requires confronting persistent challenges in the Indian context—digital infrastructure 

gaps, uneven faculty capacity, data governance deficits, and risks of algorithmic bias—that can undermine equity and trust. 

This paper examines the intersection of AI and higher education in India through the policy prism of NEP 2020. Drawing on 

policy documents, international guidance, and recent empirical and review literature, it (a) maps current and emerging AI 

applications across teaching, assessment, administration, and research; (b) synthesizes evidence on pedagogical and 

institutional impacts; and (c) articulates policy and institutional pathways to align AI deployment with NEP 2020 objectives 

of inclusion, academic autonomy, and research excellence. We argue that realizing NEP 2020’s vision requires a layered 

approach: national stewardship for standards and open infrastructure; institutional investment in capacity building and ethical 

governance; and the co-design of AI tools with educators and students to ensure cultural and pedagogical fit. The paper 

concludes with actionable recommendations for policymakers, university leaders, and educational technology developers to 

promote responsible, contextually appropriate AI ecosystems in Indian higher education. (≈200 words) 

Keywords: artificial intelligence; higher education; NEP 2020; India; educational technology; learning analytics; policy; 

equity 

1. Introduction 

Higher education systems in developing countries 

confront a set of interlocking imperatives: expand 

access for a growing youth population, raise learning 

quality to meet labor market needs, and strengthen 

research capacity for national development. The 

National Education Policy (NEP) 2020 represents 

the most comprehensive policy reset in India’s 

education sector in decades. It emphasizes 

multidisciplinary undergraduate degrees, lifelong 

learning pathways, and a strong role for technology 

to deliver equitable, learner-centric education at 

scale (Government of India, 2020). Within this 

policy ecosystem, Artificial Intelligence (AI) is 

singled out as a transformative technology with 

potential to support personalized pedagogy, 

automated assessment, research acceleration, and 

institutional governance. 

Internationally, policymakers and researchers have 

increasingly focused on AI’s promises and perils in 

education. UNESCO’s guidance for policymakers 

synthesizes both opportunities improved 

personalization and data-driven decision making 

and risks privacy erosion, bias amplification, and 

pedagogical displacement recommending principled 

governance, transparency, and capacity building as 

countermeasures (Miao, Holmes, & UNESCO, 

2021). Similarly, national bodies such as India’s 

NITI Aayog have articulated principles for 

responsible AI that stress safety, fairness, 

explainability, and accountability (NITI Aayog, 

2021). These global and national frameworks offer 

crucial guardrails for Indian higher education 

institutions seeking to harness AI while 

safeguarding student rights and pedagogical values. 

This paper situates the study of AI in Indian higher 

education within the NEP 2020 framework and 

addresses three interrelated research questions: (1) 

What are the principal AI applications emerging in 

Indian higher education, and how do they align with 

NEP 2020 priorities? (2) What empirical evidence 
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exists regarding AI’s pedagogical, administrative, 

and research impacts in the Indian context? (3) What 

policy, governance, and institutional strategies can 

ensure AI contributes to NEP 2020 goals of equity, 

quality, and autonomy while mitigating risks? To 

answer these questions, the paper synthesizes (a) 

NEP 2020 policy prescriptions and institutional 

initiatives; (b) international guidance documents and 

responsible AI frameworks; and (c) peer-reviewed 

and practitioner literature (2020–2024) on AI in 

higher education. 

2. Literature Review 

2.1. Global Perspectives on Artificial Intelligence in 

Higher Education 

The literature on Artificial Intelligence in Education 

(AIED) has evolved from early explorations of 

intelligent tutoring systems (ITS) in the 1980s to 

recent paradigms that emphasize learning analytics, 

adaptive assessment, and AI-augmented teaching. 

Globally, AI in higher education is now seen not 

merely as a technological intervention but as a 

complex socio-technical system that reconfigures 

pedagogy, assessment, and institutional governance 

(Luckin, Holmes, Griffiths, & Forcier, 2016). 

According to UNESCO’s (2021) AI and Education: 

Guidance for Policy-makers, AI holds 

transformative potential in three domains: (1) 

pedagogical innovation, by personalizing learning 

through adaptive feedback and intelligent content 

recommendation; (2) institutional efficiency, 

through AI-assisted administrative decision-

making; and (3) research and innovation 

acceleration, using machine learning for discovery 

and data analysis. 

Globally, universities are increasingly embedding 

AI in student support, predictive analytics, and 

research management. For instance, Georgia State 

University’s use of predictive algorithms reduced 

dropout rates by 22% between 2012 and 2019 

through targeted advising (Siemens & Long, 2020). 

Similarly, adaptive platforms such as Carnegie 

Learning’s MATHia and Coursera’s AI-driven 

recommendation engines have demonstrated 

measurable gains in learner engagement and 

retention (Woolf et al., 2021). Yet, critics caution 

that such tools risk perpetuating bias if trained on 

homogeneous data sets. Selwyn (2022) argues that 

AI’s promise is often overstated, warning that 

without robust governance and ethical frameworks, 

higher education may reproduce existing 

inequalities under a digital veneer. 

2.2. Key Thematic Domains in the Global Research 

Landscape 

The global AIED literature identifies four broad 

thematic domains relevant to higher education: 

1. Personalized and Adaptive Learning: 

Systems such as intelligent tutoring, AI-

based assessment, and natural language 

processing (NLP) chatbots support 

individualized learning trajectories (Chen 

et al., 2020). 

2. Learning Analytics and Predictive 

Modelling: AI enables real-time 

monitoring of engagement, performance, 

and risk of attrition, allowing proactive 

interventions (Ifenthaler & Yau, 2020). 

3. Administrative and Decision-Support 

Systems: Universities use AI for 

admissions screening, faculty evaluation, 

plagiarism detection, and resource 

optimization (Zhang & Aslan, 2021). 

4. Ethical and Governance Dimensions: 

AIED scholars stress transparency, 

algorithmic fairness, and student data 

privacy (Holmes et al., 2021; UNESCO, 

2021). 

Across these themes, the emerging consensus is that 

ethical governance and institutional capacity are as 

critical as technological capability in determining 

AI’s impact. 

2.3. The Indian Context: NEP 2020 and the Policy 

Imperative 

India’s National Education Policy (NEP) 2020 

articulates a vision of a “technology-integrated” and 

“multidisciplinary” higher education ecosystem. It 

mandates the establishment of the National 

Educational Technology Forum (NETF) to 

facilitate “free exchange of ideas on technology 

usage” and promote evidence-based adoption 

(Government of India, 2020). NEP 2020 explicitly 

recognizes AI as a frontier technology that should be 

integrated into curricula, pedagogy, and institutional 

governance. The policy aligns with the Digital India 

mission and National Strategy for Artificial 
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Intelligence (NITI Aayog, 2018), which prioritize 

inclusive innovation under the motto “AI for All.” 

Empirical and policy studies reveal that Indian 

higher education institutions (HEIs) are at diverse 

stages of readiness for AI adoption. According to the 

All India Survey on Higher Education (AISHE, 

2023), less than 30% of colleges have advanced 

digital infrastructure, though online learning 

adoption accelerated post-pandemic. Government 

initiatives like SWAYAM, Diksha, and National 

Digital Library of India (NDLI) lay foundational 

digital infrastructure but do not yet fully embed AI-

driven personalization (NITI Aayog, 2021). AI-

specific initiatives such as AICTE’s IDEA Lab and 

the UGC’s blended learning guidelines represent 

early steps toward embedding AI-driven pedagogy 

(AICTE, 2022). 

2.4. Empirical Evidence on AI Adoption in Indian 

Higher Education 

A growing body of Indian empirical research though 

still nascent provides insight into AI adoption 

patterns, outcomes, and barriers. 

• Pedagogical Impact: Studies show that 

AI-enabled adaptive learning platforms 

improve engagement and comprehension, 

particularly in STEM disciplines (Mishra 

& Sharma, 2022). However, many 

deployments remain localized and lack 

rigorous evaluation. 

• Assessment and Academic Integrity: AI-

based plagiarism detection tools (Turnitin, 

Grammarly) are now widespread, but 

limited indigenous development raises 

concerns about data sovereignty and costs 

(Joshi & Rao, 2021). 

• Administrative Applications: Some 

Indian universities employ AI for 

admission analytics and alumni tracking, 

yet few have robust policies governing data 

ethics (Kapoor et al., 2023). 

• Faculty Perceptions: Surveys indicate 

cautious optimism but also anxiety about 

AI replacing teaching roles or increasing 

workload (Kumar & Kaur, 2023). 

2.5. Gaps Identified in the Literature 

Three major research gaps emerge: 

1. Empirical Deficit: Despite robust policy 

discourse, few large-scale evaluations of 

AI interventions in Indian higher education 

exist. Most are small-sample or descriptive 

studies. 

2. Contextualization Gap: Imported AI tools 

often lack cultural and linguistic alignment 

with India’s multilingual classrooms, 

reducing pedagogical effectiveness. 

3. Governance and Ethics: Limited 

institutional frameworks exist for AI 

governance, privacy protection, and 

algorithmic accountability within 

universities. 

These gaps underscore the need for a comprehensive 

policy–practice bridge that links NEP 2020’s macro-

vision with micro-level institutional strategies. As 

India’s demographic dividend intersects with rapid 

edtech growth, addressing these gaps is essential to 

ensure that AI becomes a tool for democratization 

rather than digital stratification. 

3. Conceptual Framework: AI Integration in 

Higher Education and Alignment with NEP 2020 

3.1. Theoretical Foundations 

The conceptual foundation of Artificial Intelligence 

(AI) in higher education lies in the intersection of 

constructivist learning theory, connectivism, and 

human-centered AI design. Constructivism posits 

that learners construct meaning through interaction, 

reflection, and experience (Piaget, 1972; Vygotsky, 

1978). In higher education, AI-powered learning 

environments—adaptive learning systems, 

intelligent tutoring systems (ITS), and natural 

language–based teaching assistants—can 

operationalize constructivist principles by providing 

real-time scaffolding and differentiated learning 

experiences tailored to each student’s cognitive state 

(Woolf et al., 2021). 

3.2. NEP 2020: A Technology-Integrated Vision 

The National Education Policy (NEP) 2020 

articulates technology as both an enabler and 

equalizer in higher education. Its technology 

roadmap—spanning digital learning platforms, open 

educational resources (OER), blended and online 

modes, and the establishment of the National 

Educational Technology Forum (NETF)—aims 

to democratize access to quality education 
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(Government of India, 2020). The policy identifies 

AI, machine learning (ML), and data analytics as 

critical to realizing inclusive and personalized 

education, aligning with India’s broader innovation 

strategy, AI for All (NITI Aayog, 2018). 

NEP 2020 rests on four foundational pillars - 

Access, Equity, Quality, and Affordability—to 

which AI integration can be systematically mapped. 

Additionally, NEP adds Accountability as an 

implicit fifth pillar through its emphasis on 

governance, transparency, and outcome-based 

education (OBE). The following subsections outline 

how AI can operationalize each pillar within higher 

education. 

3.3. Mapping NEP 2020 Pillars to AI Integration 

3.3.1. Access: Expanding Reach through Intelligent 

Infrastructure 

AI-driven educational technologies can dramatically 

expand access to higher education, particularly in 

India’s underserved regions. Adaptive Massive 

Open Online Courses (MOOCs) and AI-supported 

learning management systems (LMS) can 

personalize learning content based on prior 

performance, language preference, and pace of 

comprehension (Zawacki-Richter et al., 2019). This 

capability aligns with NEP 2020’s call to “increase 

the Gross Enrolment Ratio (GER) in higher 

education to 50% by 2035” (Government of India, 

2020). 

3.3.2. Equity: AI for Inclusion and Differentiated 

Learning 

Equity in education goes beyond access; it demands 

responsiveness to diverse learner needs. AI can 

facilitate differentiated instruction—adaptive 

assessments that identify learning gaps and 

recommend targeted remediation. For students with 

disabilities, AI-enabled assistive technologies such 

as speech-to-text, predictive typing, and computer 

vision tools enhance accessibility (Miao et al., 

2021). 

3.3.3. Quality: Enhancing Learning Outcomes and 

Academic Excellence 

Quality assurance in higher education has long been 

constrained by subjective evaluation and limited 

real-time feedback. AI introduces precision and 

scalability through learning analytics, intelligent 

assessment, and adaptive feedback loops. For 

example, AI-driven analytics platforms can predict 

student attrition or identify concept-level 

weaknesses, allowing instructors to tailor support 

(Ifenthaler & Yau, 2020). 

3.3.4. Affordability: Cost-Efficient Models and 

Open Access 

AI offers opportunities to optimize resource 

allocation in higher education. Predictive 

maintenance systems for infrastructure, automated 

grading, and chatbot-based student services can 

reduce operational costs. The use of AI in adaptive 

OER curation automatically tagging, translating, 

and updating materials can further lower the cost of 

quality content delivery (Chen et al., 2020). 

3.3.5. Accountability: Governance, Ethics, and Data 

Stewardship 

Accountability is a silent but critical dimension of 

NEP 2020. AI systems can strengthen accountability 

through data-driven governance—for instance, 

automated dashboards that monitor learning 

outcomes, faculty performance, and institutional 

efficiency. However, such datafication must comply 

with ethical standards to avoid surveillance risks. 

The forthcoming Digital Personal Data Protection 

Act (DPDPA) 2023 adds a legal layer to 

institutional accountability in AI deployment, 

mandating explicit consent, limited purpose use, and 

data minimization. 

3.4. The NEP–AI Integration Model 

Synthesizing the above, we can conceptualize a 

NEP–AI Integration Model comprising three 

interdependent layers: 

1. Strategic Layer (National Policy and 

Governance): Led by the Ministry of 

Education, NITI Aayog, and NETF, this 

layer defines national AI standards, 

interoperability protocols, and ethical 

guidelines. 

2. Institutional Layer (University 

Implementation): Universities 

operationalize AI strategies in curriculum 

design, digital infrastructure, and 
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governance, guided by academic councils 

and AI ethics committees. 

3. Pedagogical Layer (Teaching and 

Learning): Faculty and students interact 

directly with AI tools for personalized 

learning, assessment, and research, 

emphasizing collaboration and co-design. 

3.5. Challenges in Operationalizing the Framework 

Despite policy intent, several structural and 

operational challenges hinder alignment between AI 

adoption and NEP 2020: 

• Digital Infrastructure Gaps: Only 27% 

of rural higher education institutions report 

stable internet connectivity (AISHE, 2023). 

• Faculty Capacity: AI literacy among 

educators remains low; training initiatives 

are fragmented (AICTE, 2022). 

• Data Fragmentation: Educational data are 

siloed across ministries and private 

providers, complicating interoperability. 

• Ethical Ambiguity: Absence of 

institutional AI ethics boards in most HEIs 

poses governance risks. 

• Funding Constraints: Limited budgetary 

allocation for digital transformation 

reduces scalability. 

These challenges illustrate that AI integration is not 

purely technical but deeply institutional and socio-

political. Sustainable implementation will depend on 

synergizing policy coherence, capacity 

development, and ethical governance. 

4. AI in Indian Higher Education: Applications, 

Innovations, and Case Studies 

4.1. Overview 

India’s higher education sector—the world’s third 

largest, with more than 40 million students and over 

1,100 universities (AISHE, 2023) is entering a 

critical phase of digital transformation. The 

National Education Policy (NEP) 2020 envisions a 

technology-empowered ecosystem that supports 

inclusive access, personalized learning, and research 

excellence. In this context, Artificial Intelligence 

(AI) has emerged as both a pedagogical tool and a 

strategic enabler. The integration of AI across Indian 

higher education institutions (HEIs) reflects three 

overlapping trajectories: (a) AI in teaching and 

learning, (b) AI in institutional management and 

administration, and (c) AI in research and 

innovation. 

4.2. AI in Teaching and Learning 

4.2.1. Adaptive Learning Systems and Intelligent 

Tutoring 

AI-powered adaptive learning systems are being 

piloted in select Indian universities to personalize 

instruction. Platforms such as Edvantics, iScholar, 

and LEAD employ machine learning algorithms to 

monitor learner progress, predict performance, and 

recommend customized study paths. According to 

Mishra and Sharma (2022), an AI-enhanced blended 

course at the Indian Institute of Technology (IIT) 

Madras improved student retention by 18% 

compared to conventional online modules. These 

systems embody NEP 2020’s call for 

“individualized, experiential, and competency-

based learning.” 

4.2.2. AI in MOOCs and Online Learning 

The government’s flagship SWAYAM platform has 

begun integrating AI-based recommendation 

systems to personalize course suggestions based on 

learner profiles and completion patterns (Ministry of 

Education, 2022). This aligns with the NEP 2020 

objective of expanding online and blended learning 

as part of lifelong learning pathways. 

4.2.3. Virtual Classrooms and AI Teaching 

Assistants 

AI-powered teaching assistants are being piloted in 

select institutions to assist faculty with grading, 

Q&A, and student feedback. For example, Amrita 

Vishwa Vidyapeetham has developed an AI 

chatbot integrated into its LMS that answers 

common student queries, reducing faculty 

administrative load. Similarly, IIT Bombay’s 

BodhiTree platform employs AI-based analytics to 

track engagement and flag at-risk learners 

(BodhiTree Team, 2023). 

4.3. AI in Institutional Governance and 

Administration 

AI is increasingly applied to optimize institutional 

processes—ranging from admissions and resource 

allocation to alumni engagement. These applications 



International Journal of Intelligent Systems and Applications in Engineering                              IJISAE, 2024, 12(1s), 841–851 |  846 

 

advance NEP 2020’s governance reform agenda, 

which promotes “light but tight” regulation and 

data-driven decision-making. 

4.3.1. Admissions and Student Support 

Universities such as OP Jindal Global University 

and Ashoka University employ AI-assisted 

analytics for admissions screening and diversity 

monitoring, ensuring alignment with equity 

objectives. Predictive analytics help forecast student 

success and retention risks, allowing early 

interventions. Similarly, Delhi University uses 

machine learning models to allocate course seats 

dynamically, reducing manual errors and processing 

time (Kapoor et al., 2023). 

4.3.2. Faculty and Institutional Analytics 

AI also supports faculty workload analysis, 

scheduling optimization, and research impact 

measurement. The National Institutional Ranking 

Framework (NIRF) employs data analytics to 

assess institutional performance; integrating AI 

could enhance predictive benchmarking. Some 

universities have begun piloting AI-based sentiment 

analysis of student feedback to inform quality 

assurance (Mehta & Kapoor, 2023). 

4.3.3. Resource Management and Sustainability 

AI contributes to institutional sustainability through 

predictive maintenance of facilities, automated 

energy optimization, and campus logistics. For 

example, BITS Pilani has implemented AI-based 

energy management systems that reduced electricity 

consumption by 15% (Institutional Sustainability 

Report, 2023). These innovations support NEP 

2020’s sustainability agenda and India’s National 

Mission on Education through ICT (NMEICT). 

4.4. AI in Research and Innovation 

4.4.1. Research Productivity and Discovery 

AI tools are revolutionizing research workflows in 

Indian higher education. NLP-powered literature 

review tools such as Elicit, Connected Papers, and 

indigenous prototypes under IIT Delhi’s iHub 

Anubhuti help scholars synthesize research faster 

and identify emerging trends. NEP 2020’s emphasis 

on creating the National Research Foundation 

(NRF) to foster a “strong culture of research and 

innovation” aligns with these technological 

capabilities (Government of India, 2020). 

Machine learning techniques are increasingly used 

in interdisciplinary research—bioinformatics, social 

sciences, linguistics—enhancing publication quality 

and citation impact.  

4.4.2. Collaboration and Internationalization 

AI-driven research management systems also 

facilitate collaboration and funding visibility. The 

ShodhGanga and ShodhShuddhi portals, powered 

by plagiarism detection AI, have improved 

academic integrity across Indian universities. AI-

based network analysis tools like Dimensions.ai and 

Scopus Insights are being piloted by research 

universities to identify strategic partnerships. 

These tools support NEP 2020’s call for 

internationalization and cross-disciplinary 

collaboration, making Indian higher education more 

globally competitive. However, scholars note that 

dependence on proprietary Western AI tools raises 

concerns about data sovereignty and intellectual 

property localization (Sharma, 2022). 

4.5. Case Studies 

Case 1: Indian Institute of Technology (IIT) Bombay 

– BodhiTree and Beyond 

IIT Bombay’s BodhiTree platform exemplifies AI-

enabled blended learning within a public university 

context. It uses deep learning algorithms to analyze 

student engagement, predict performance, and 

personalize feedback. During the pandemic, over 

35,000 students across India accessed BodhiTree-

supported MOOCs (BodhiTree Team, 2023). The 

initiative demonstrates NEP 2020’s principles of 

access and quality, combining national digital 

infrastructure with local innovation. 

Case 2: Amrita Vishwa Vidyapeetham – AI for 

Social Good 

Amrita University’s AI for Social Good initiative 

integrates community development projects with AI 

research. Projects include predictive analytics for 

rural health and education interventions, consistent 

with NEP 2020’s call for value-based and socially 

engaged education. The university’s Center for AI 
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Research publishes openly accessible datasets, 

aligning with India’s open science policy. 

Case 3: Indira Gandhi National Open University 

(IGNOU) – AI-Supported Open Learning 

IGNOU, the world’s largest open university, is 

piloting AI-based learner analytics to monitor 

participation across its 3 million students. These 

tools inform tutor allocation, remedial content 

delivery, and dropout prevention. The initiative 

exemplifies how AI can enhance the scale and 

inclusivity of distance education, directly supporting 

NEP 2020’s Access and Equity objectives. 

5. Challenges and Ethical Implications of AI in 

Indian Higher Education 

5.1. Introduction 

This section critically explores the key challenges 

and ethical implications of AI adoption in Indian 

higher education, including digital divides, 

algorithmic bias, data privacy, academic 

autonomy, faculty preparedness, and regulatory 

frameworks, situating each within NEP 2020’s 

policy vision. 

5.2. Digital Divide and Access Inequities 

The foremost challenge confronting AI adoption in 

Indian higher education is unequal access to digital 

infrastructure. Despite major government 

initiatives such as Digital India and SWAYAM, the 

All India Survey on Higher Education (AISHE, 

2023) reports that nearly 40% of rural colleges still 

lack high-speed internet connectivity and 30% lack 

adequate computing facilities. 

5.3. Algorithmic Bias and Cultural Relevance 

AI systems rely on data that often reflect social, 

linguistic, and regional biases. When algorithms 

trained on Western datasets are applied to Indian 

educational contexts, they risk producing cultural 

and linguistic distortions. For instance, predictive 

models for student assessment may misclassify non-

English or dialect-speaking students as “low 

performing” simply because their language patterns 

diverge from the training data. 

To address this, NEP 2020 advocates for the 

development of Indian-language AI datasets and 

context-sensitive algorithms. The Bhashini 

initiative (2022)—part of the National Language 

Translation Mission—represents a significant step 

toward linguistic democratization of AI. However, 

institutional awareness and ethical training are 

essential to ensure that AI tools in higher education 

reflect India’s socio-cultural diversity rather than 

homogenizing it. 

5.4. Data Privacy and Surveillance Concerns 

AI’s dependence on data raises profound privacy 

and surveillance concerns in higher education. 

Universities now routinely collect student data like 

attendance logs, academic performance, biometric 

identifiers, and behavioral analytics for 

administrative efficiency. However, in the absence 

of robust data governance frameworks, this creates 

risks of misuse, profiling, or unauthorized sharing. 

5.5. Academic Autonomy and Algorithmic 

Governance 

Another emerging challenge lies in the potential 

erosion of academic autonomy under algorithmic 

governance. AI-driven decision-making in 

admissions, assessment, and faculty evaluation may 

inadvertently centralize control and marginalize 

human judgment. 

The National Institutional Ranking Framework 

(NIRF) and National Accreditation Board (NBA) 

increasingly rely on algorithmic scoring of 

institutional performance. While such metrics 

enhance comparability, they risk reducing education 

quality to quantifiable parameters. According to 

Bali and Mehta (2022), this trend promotes 

“metric-based management” over holistic 

evaluation, undermining NEP 2020’s vision of 

autonomy and innovation in higher education. 

5.6. Faculty Preparedness and Capacity Building 

The successful integration of AI in higher education 

depends on faculty digital literacy and pedagogical 

adaptation. However, studies indicate substantial 

skill gaps among educators. According to 

NASSCOM (2023), over 60% of Indian university 

faculty lack formal training in data analytics or AI 

pedagogy. 
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NEP 2020 calls for the creation of “tech-enabled 

teacher training ecosystems” through continuous 

professional development (CPD) and digital 

resource sharing. Yet, many capacity-building 

initiatives remain urban-centric. Institutions like the 

National Institute of Educational Planning and 

Administration (NIEPA) and AICTE Training 

and Learning (ATAL) Academy have initiated AI 

workshops, but participation rates are limited 

(AICTE, 2023). 

5.7. Regulatory and Ethical Governance 

Frameworks 

AI’s transformative potential necessitates robust 

regulatory frameworks that align innovation with 

ethics. While NEP 2020 provides a broad normative 

foundation—emphasizing responsible technology 

use, inclusivity, and transparency—specific 

regulatory mechanisms for AI in education remain 

underdeveloped. 

Currently, AI-related governance in Indian higher 

education is dispersed across multiple bodies: The 

Ministry of Education, UGC, AICTE, and the 

proposed National Educational Technology 

Forum (NETF). The NETF, envisioned by NEP 

2020 as an “autonomous platform for free exchange 

of ideas on technology use,” could serve as the 

institutional locus for AI ethics, standards, and 

interoperability guidelines once operationalized 

(Government of India, 2020). 

5.8. Environmental and Sustainability Concerns 

Although less discussed, the environmental 

footprint of large-scale AI infrastructure presents 

another challenge. Data centers supporting AI-

driven learning systems consume significant energy, 

contributing to carbon emissions. According to IEA 

(2023), global AI data centers could consume up to 

4% of total electricity by 2030. 

For India committed to achieving net-zero emissions 

by 2070—sustainable AI adoption is crucial. 

Institutions like BITS Pilani and IIT Hyderabad 

have initiated “green computing” projects to 

optimize energy use in AI labs (BITS Sustainability 

Report, 2023). NEP 2020’s environmental 

sustainability goals thus intersect with digital 

transformation, urging universities to adopt green 

AI frameworks—emphasizing energy-efficient 

algorithms and renewable-powered computing 

infrastructure. 

5.9. Ethical Frameworks for AI in Higher Education 

Finally, the ethical deployment of AI must extend 

beyond compliance toward fostering values-based 

digital culture. NEP 2020 articulates education as a 

means to “develop good human beings capable of 

rational thought, compassion, and ethical 

reasoning.” AI systems in education should thus be 

evaluated not only by their technical efficiency but 

also by their contribution to human development. 

6. Policy Recommendations and Implementation 

Pathways 

6.1. Introduction 

This section outlines a set of policy 

recommendations and implementation pathways 

to accelerate AI adoption in Indian higher education 

while maintaining alignment with NEP 2020’s 

guiding principles of access, equity, quality, 

affordability, and accountability. These 

recommendations are structured under five strategic 

domains: 

6.2. Curriculum Reform and AI Literacy 

6.2.1. Integrating AI into Core Curricula 

To prepare students for an AI-driven future, AI 

literacy must be integrated across all disciplines not 

confined to computer science. NEP 2020 

emphasizes multidisciplinary education and the 

inclusion of computational thinking and data 

sciences from early stages. Implementing this 

requires developing modular AI courses for 

undergraduate and postgraduate levels across 

humanities, sciences, and professional programs. 

6.2.2. Promoting AI for Foundational Skills and 

Lifelong Learning 

AI should also support lifelong learning pathways 

through open platforms like SWAYAM, NPTEL, 

and DIKSHA. The government can incentivize AI-

driven skill mapping, allowing learners to identify 

competency gaps and enroll in micro-credential 

courses. The proposed National Credit 

Framework (NCrF) can integrate AI-based 

assessment for recognizing informal and prior 

learning. 
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6.3. Faculty Development and Capacity Building 

6.3.1. AI Pedagogy and Digital Competence 

Faculty are central to AI transformation. However, 

as noted earlier, significant digital and pedagogical 

skill gaps persist. NEP 2020 recommends 

“continuous professional development” (CPD) 

through modular training and peer learning. The 

AICTE Training and Learning (ATAL) 

Academy, NIEPA, and IGNOU should expand 

their offerings in AI pedagogy, data-driven 

assessment, and ethical technology use. 

6.3.2. Incentivizing Innovation and Research 

Faculty incentives must evolve to reward innovation 

in AI-enabled teaching and learning. Current 

performance appraisal systems emphasize 

publication output; integrating innovation metrics 

such as AI-based pedagogical experiments, open 

data contributions, or interdisciplinary projects can 

foster creative engagement. 

Funding agencies like the National Research 

Foundation (NRF) should prioritize AI-in-

education research grants, supporting empirical 

studies on learning analytics, adaptive feedback, and 

multilingual AI tools. Encouraging faculty–

industry collaboration will also bridge theory–

practice gaps, consistent with NEP 2020’s emphasis 

on applied and translational research. 

6.4. Institutional Infrastructure and Governance 

6.4.1. Digital Infrastructure Modernization 

AI adoption requires robust, secure, and 

interoperable digital infrastructure. The 

government’s National Mission on Education 

through ICT (NMEICT 2.0) should be expanded 

to establish AI-ready campuses, equipped with 

high-speed broadband, cloud computing access, and 

secure learning management systems. 

The National Digital University (NDU) initiative, 

announced in 2022, could serve as a central hub 

integrating AI-enabled platforms—offering 

adaptive MOOCs, virtual laboratories, and analytics 

dashboards for learners and administrators. State 

universities should be provided with Digital 

Infrastructure Grants under the Rashtriya 

Uchchatar Shiksha Abhiyan (RUSA) 3.0 scheme 

to bridge infrastructural disparities. 

6.4.2. Institutional Data Governance 

Each higher education institution should develop a 

Data Governance Policy defining ownership, 

consent, storage, and sharing protocols. The UGC 

could issue guidelines for ethical data handling, 

aligned with the Personal Data Protection Act 

(2023). 

AI-based analytics should be transparent and 

auditable, ensuring accountability in admissions, 

grading, and institutional evaluation. Establishing 

Institutional AI Councils comprising academic, 

technical, and legal experts can oversee 

implementation, risk assessment, and compliance. 

6.4.3. Decentralized and Inclusive Implementation 

Given India’s vast diversity, AI integration must be 

context-sensitive. State higher education councils 

should adapt national guidelines to local realities, 

ensuring inclusion of regional languages and 

marginalized communities. Pilot projects—like AI 

for Rural Education at Amrita University—could be 

replicated nationally through public funding and 

knowledge-sharing consortia. 

6.5. Public–Private Partnerships and Innovation 

Ecosystems 

6.5.1. Fostering Collaborative Innovation 

NEP 2020 encourages synergy among academia, 

industry, and government to accelerate innovation. 

Establishing AI Education Innovation Hubs—

jointly run by universities, startups, and research 

institutes—can create ecosystems for developing 

context-specific AI tools (e.g., vernacular tutoring 

systems, adaptive analytics for low-bandwidth 

regions). 

6.5.2. Financing and Incentives 

To mainstream AI adoption, financial models must 

blend public funding with private investment. The 

National Research Foundation (NRF) can provide 

seed grants for AI-in-education projects, while 

private firms receive tax incentives for developing 

educational AI aligned with NEP goals. The 

Corporate Social Responsibility (CSR) 

framework could mandate technology companies to 

invest in digital education infrastructure, particularly 

in rural areas. 



International Journal of Intelligent Systems and Applications in Engineering                              IJISAE, 2024, 12(1s), 841–851 |  850 

 

6.5.3. International Collaboration 

Global partnerships are essential for knowledge 

exchange and benchmarking. India can leverage 

UNESCO’s AI in Education initiatives and 

collaborate with OECD and ASEAN nations to 

develop common ethical and technical standards. 

Joint degree programs and virtual exchange 

initiatives—supported by AI translation tools—

would enhance internationalization, another key 

NEP 2020 priority. 

6.6. Ethical and Regulatory Frameworks for 

Responsible AI 

6.6.1. Establishing a National AI Ethics Framework 

for Education 

To institutionalize ethical oversight, India should 

develop a National AI Ethics Framework for 

Education under the Ministry of Education. This 

framework should define: 

• Risk categories for AI applications (low, 

medium, high risk). 

• Transparency and explainability 

requirements. 

• Human oversight and appeal mechanisms 

for automated decisions. 

• Fairness, accessibility, and environmental 

sustainability criteria. 

This would operationalize NEP 2020’s commitment 

to “responsible use of technology” and protect 

learner rights. 

6.6.2. Institutional Ethics Committees 

Every university should constitute an AI Ethics 

Committee analogous to Institutional Review 

Boards (IRBs) in research. These committees would 

evaluate AI projects, ensure compliance with 

privacy laws, and promote transparency. 

Representation from students, faculty, technologists, 

and ethicists would ensure diverse perspectives. 

6.7. Sustainable and Inclusive Implementation 

AI transformation must also align with 

environmental and social sustainability. Universities 

should adopt Green AI practices—energy-efficient 

algorithms, renewable-powered data centers, and 

digital minimalism principles—to minimize 

ecological footprint. 

To promote inclusion, NEP 2020’s emphasis on 

“education in local languages” should guide AI tool 

development. Supporting multilingual natural 

language processing (NLP) research through 

initiatives like Bhashini and Indic AI Consortium 

will make AI tools accessible to non-English 

learners. 

6.8. Implementation Roadmap 

The successful operationalization of these recommendations requires phased action across three timelines: 

Phase Timeline Key Actions 

Short-Term  

(1–3 years) 

2025–

2028 

Develop model AI curricula; launch AI faculty training programs; establish 

NETF operational platform; initiate pilot projects in 50 HEIs. 

Medium-Term 

(4–6 years) 

2029–

2031 

Scale digital infrastructure through RUSA grants; expand AI hubs to all states; 

introduce National AI Ethics Framework. 

Long-Term  

(7–10 years) 

2032–

2035 

Integrate AI across all HEIs; establish global collaborations; ensure sustainable 

and equitable AI ecosystems. 
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7. Conclusion 

The integration of Artificial Intelligence (AI) in 

higher education is one of the defining 

transformations of the twenty-first century. For 

India, this transformation is not merely 

technological, it is deeply philosophical, ethical, 

and developmental, aligning with the National 

Education Policy (NEP) 2020 vision of creating an 

equitable, inclusive, and globally competitive 

education system. As the policy underscores, 

technology must serve as a “force multiplier” for 

human learning rather than as a replacement for 

human judgment, creativity, or empathy. This 

closing section synthesizes the paper’s insights and 

presents a forward-looking view of AI’s role in 

shaping the future of Indian higher education. 
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