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ABSTRACT

This study examines how artificial
ORIGINAL ARTICLE intelligence (Al) has affected and permeated in
Indian education at present, encompassing in
higher education steadily, how Al-driven
interventions, including adaptive learning
platforms, intelligent tutoring systems, automated
assessment tools, and Al-based administrative
support, have affected teaching-learning
methodologies, access to education,
personalization, and institutional efficiency
through a critical review of the literature, policy
analysis, and illustrative case studies. According
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INTRODUCTION

Artificid Intdligence (Al) isafuturistic goproach. It hasintegrd apart of our life. Artificid intelligenceis
availablein everywhere. One of the most stimul ating changes has comein education sector. Schoolsand
higher education system are adopting Al rapidly. Thisshift isnoticeable across classrooms, onlinelearning,
and evenvariousadministrative and academictasks. Inthe context of education, artificid intelligencerefersto
the application of intelligent technologiesto improveinstruction. Al can assess student performance, adapt
lectures, and even automate dutieslike grading and attendance.

EdTech, platformsareincreasingly relying onAl techniques. These platformsempower teachersand
students by utilizing artificial intelligencetoolsinthe classroom. Al is capable of making tests, producing
feedback, and modifying the content’s degree of difficulty.

Globally, artificid intdligence (Al) has devel oped from aspeciaized areaof sudy to atechnology with
ggnificant societd ramifications. Al hasthepotentia toimproveeducation through data-driven decison making,
scal abletutoring, effective eval uation, and individudized learning. Indiastandsto gain agreat deal fromAl-
driven education because of its sizable and diversified student body, stark rural-urban divide, and uneven
resourcedistribution.

Digital technologies (computers, Internet, ICT) started to permeate Indian schoolsand institutions
morewiddy at theturn of themillennium. Al-based educational tool s began to appear throughout timeasa
result of changesin policy, advancementsin technol ogy, and growing interest in Educationa technologies.

Objective of Sudy

How is the use of Al in Indian education changed?

What kinds of Al-based penetrationtools and policieshave beenimplemented?

Impact of noted in terms of inditutional efficiency, quaity, access, andtrendsof Al?
What obgtacles and limitations preventwider implementation, under-resourced settings?

Review of Literature and Historical Background

1.  Artificial Intelligence in Higher Education: A Critical Analysis in the Context of India’s
National Education Policy (NEP) 2020 Satish G Dhokare (2024) found that Artifical intelligence
can enable adapted learning, improve institutional supremacy, enhance research output —aligned with
NEP’s aims of access, quality, equity. However, deficiencies in digital infrastructure, academic capability,
datagovernance, and dgorithmic biasmust befilled for integration to berelevant.

2. Al ineducation: study of itsimportanceand impact: SushmaRani & Meenakshi (2024) Concludes
that Al has “ability to radically revolutionize the way students learn” by offering personalized experiences,
streamlining administrative procedures, providing real-timefeedback leading to improved academic
achievements. Anempirica examination of theapplication of Al ineducation: individualized learning
pathways, automated grading, and adaptivetutoring systems

3. AnAnalysisof Al Intervention in Education Systems of I ndia: Atheeq Sultan Ghori (2023),
showshowAl may giveAl-tutoring for fundamenta subjects, identify difficult question petterns, automeate
grading (particularly regular assessments), and free up instructor timefor more meaningful contact.
However, it dso pointsout that Al cannot compl etely replace human mentoring.

4. Impact of Artificial Intelligencein Education Sector: A Qualitative Sudy in Indian Context
Era& Hemant K. Gupta (2023) Most people perceive Al positively; see benefits and new tools.
Some, however, are particularly concerned about the future of education, theevolving respongbilities
of educatorsandingtitutions, and legal and ethica frameworks. Lawyersand jurists, in particular, are
concerned about thelegal underpinnings, whileengineersseeAl moreasatool toimprove quality.
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5.

Proactiveand Reactive Engagement of Artificial I ntelligenceM ethodsfor Education: A Review
by Sruti Mdlik & AhanaGangopadhyay (2023) It showshow Al supportsthefull lifecycleof education:
from admissionsand scheduling (proactive) to teaching, assessment, feedback (reactive). It pointsout
shiftsover timein methodol ogy and adoption, and outlines|limitationsand challenges.

Research Methodology
Research Design

Descriptive and exploratory research isused, integrating quantitative datacollection (surveys) with

qualitative data collection (interviews) to provide a holistic understanding of Al’s impact.
Target Population

Teachersof Higher education system.

Sampling Technique

A combination of random sampling and convenience sampling isused for thisstudy.

SampleSize

100 populationsisconsidered for thisstudy.

Data Collection M ethods

>

>

>

Quantitative: Structured questionnairesdistributed viaonline platforms (e.g., Google Forms) and
potentialy offline, using Likert scalesand multiple-choice questionsto gather measurabledataonAl
usage, effectiveness, and perception.

Qualitative: Semi-structured interviewsand focus group discussionswith sel ected respondentsto
explorein-depth experiences, challenges, and suggestionsregarding Al integration.

DataAnalysis. by descriptive stati stics by using percentage method.

Penetration and Adoption Data

>

TheArtificid Inteligence (Al) ineducation market in Indiaiswitness ng tremendousexpansion, predicted
toreach USD 1.14 billion by 2030 from USD 196.4 millionin 2024, at aCAGR of 32.4%. Student
penetration ratesarehigh, and institutional penetrationratesarerising.

Sudent Use: According to a 2024 survey, 54% of students in India’s higher education sector use Al
toolson aweekly basi s, and 86% of studentsalready usethemfor their studies.

I ngtitutional Adoption (Higher Education): oAnofficial Al policy iscurrently in placein 57% of
Indian Higher Education Ingtitutions (HEIS). Over 60% of HEIs|et studentsto useAl tools. Morethan
half of HEIsuse generativeAl to create educationa resources.

39% have used adaptivelearning platforms, while40% areimplementing chatbotsand tutoring systems
drivenbyAl.

Usageof Al morethan 70% of Indian educatorsuses of Al toolsin the classroom, with lesson planning
accounting for almost 60% of these uses. However, a knowledge gap remains, as many lack a
comprehensive understanding of thetechnol ogy. Penetration of Al skillsaccording tothe Stanford Al

Index 2024, Indiaranksfirstinternationaly inAl skill penetration with ascoreof 2.8, ahead of theUS
and Germany.

Trendsin Artificial Intelligence

>

Global Leadership in Al Skills: According to the Stanford Al Index 2024 research, Indialeads
world in the penetration of Al skills, with its workforce 2.8 times more competent in Al-related
competencesthan the global average. Since 2016, the concentration of Al talent hasincreased by
263%.
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>

Market Growth: By 2025, it isanticipated that thelarger Indian Al market will havegrownto $7.8
billion.Themarket for particular Al inthe education sector i santicipated to expand by $4030 million
between 2025 and 2029.

Government I nitiatives: Through important policies, the government isactively encouraging the
integration of Al.

TheNational Education Policy (NEP) 2020 placesastrong emphasis on creating curriculafor novel
subjectslikeartificia intdligence (Al) and utilizingAl for individualized, multilingua ingtruction.
National Strategy for Artificial Intelligence (NIT1 Aayog, 2018): Aimsto leverageAl for socia
andinclusivegrowth, addressing chalengesin accessand quality of education.

IndiaAl Mission: Thisoverarching missioninvolvessetting up compute portal sand repositorieslike
AlKoshato foster innovation.

EdTech Adoption: Indian Edtech platforms (e.g., Byju’s, Vedantu, Embibe) are widely using Al for
personalized learning paths, 24/7 chatbots, and adaptivetutoring, which enhances sudent engagement
and performance.

I nstitutional Shift: Educationd ingtitutions, including I Tsand universities, arerapidly incorporating
specialized Al and GenerativeAl coursesto meet the highdemand for Al skillsin theworkforce.
Focuson Inclusivity: Al isakey tool for making education moreinclusive, offering solutionsfor
studentswith disabilitiesand providing content in diverselocal languagesto bridgelearning gaps.

Insummary, India is experiencing a significant and policy-supported surge in Al’s role within education,

positioningitself asaglobal leader inAl skill devel opment and adoption.
Benefits of Artificial Intelligence in Education

>

Artificia intelligencehasnumerousadvantagesinthefield of education. Amongthemare:
Personalized L ear ning: Al modifiesingtructionto meet theneedsof individud students. Thisenhances
comprehension and maintains students” motivation.

24/7 Tutoring: Al-driven chatbotsand appsareawaysaccess ble. Helpisavailableto students at any
time.

EffectiveAssessment: Automated grading and progress monitoring can help teacherssavetime.
Curriculum Planning: Al assistsin creating curriculabased on the interests and performance of
sudents.

Challenges, Constraints & Risks

1.

Digital Infragtructure& Connectivity Gaps: EquitableaccesstoAldriven educationishampered
by thefact that many areas, particularly rurd ones, still lack sufficient internet connectivity, computing
equipment, or dependabl e power.

Digital Divide,Socioeconomic Divide: EvenwithAl technol ogies, accessisbased on socioeconomic
position; some students cannot afford gadgets or reliableinternet, which could worsen ineg-nuality
rather than reduceit.

Teacher Readiness& Training: It'spossiblethat many educatorslack the knowledge and experience
necessary to successfully incorporateAl toolsintothar teeching., Al toolsmay bemisused or underutilized
if they arenot properly trained.

Ethical, Privacy, Data Gover nance Concer ns. Al systemsoften rely on student data. 1n absence of
robust data-protection policiesand ethicd guiddines, thereisarisk of misuse, bias, or unintended harms.
Uneven Penetration many I nstitutionsYet toAdopt: While some urban/privateinstitutions may
adopt Al tools, many government or under-resourced schools still rely on traditional methods —
making nationwide penetration uneven.
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6. Sustainability, Maintenance & Scalability |ssues: Deploying Al tools once is not enough —
maintenance, updates, teacher training, hardware upgrades are needed to ensurelong-term success.

Data Analysis
Q1. DoesAl havesignificant Impact in Education System?
20%
M Yes
10% m No
® Maybe

70%

Intheabove pie chart, we can seethat 70% of the respondentsbelievethat Al doeshave asignificant
impact ontheir education. 20%o0f the respondentsbelievethat Al may have animpact whereas only 10% of
them do not believethat Al hasimpacted their education. Thispiechart showsthat Al has definitely impacted
ineducation system.

Q2. How dependent areyou on Al penetration toolson variousway?
10%

20%

| Mostly
W sometimes

30% W rarely

M Not at all

30%

Intheabove piechart, show that 20% of the respondents useAl toolsand amajority of 30% of them
issomewhat dependent onAl. Meanwhile, around 30% of the respondents arerarely dependent onAl for
their daily tasksand asmall portion of 10% of them arenot at all dependent asdaily usersof Al. Hence, we
can say that most of the respondents haverarely and sometimes dependency on Al on adaily basisand rest
of thembeingavoid usersof Al.

Q3. Doyouthink Artificial I ntelligence can replacethetraditional teachingmethod in educational
ingtitutions?

38% HYes
Hm No
® May be
30%
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Theresultsshowsof asurvey question asking peoplewhether they think artificid intelligencecan replace
traditional teaching systemsin educational ingtitutions. 38% of peoplebdievethat artificia intelligencecan
completely replacetraditional teaching Systems.30% of peopledisagreewith this statement. 32% of people
arenot sure. Overdl, the piechart showsthat thereisno clear consensusonwhether artificid intelligencecan
replacetraditional teaching systems. Thereisasignificant portion of peoplewho beievelt can (38%), but
thereisalso alarge portion who disagree (30%) or arenot sure (32%).

Q4. Doyou think that thelndian education system hassuccessfully influenced by advantages of

Artificial Intelligencein education?
10%

21% M strongly agree

11% W Agree

® Neutral

W Disagree

16% M Strongly Disagree

22%

Theabove piechart showstheresultsof asurvey question asking peoplewhether they think theIndian
education system has successfully exploited the advantages of artificial intelligencein Education. 21% of
respondents believethat the Indian education system has successfully exploited theAdvantages of artificia
intelligencein education. 22% of respondents are agree. 11% of respondents disagree with the statement.
16% respondent neutral with this statement, 10% of overall arestrongly disagree. Overal, the piechart
showsthat thereisamixed opinion on whether the Indian education system has successfully integrated in
education system.

Q5. What challengesin which Artificial I ntelligence could affect the educational processin the
future?

11%

W obstacle to their

critical thinking
18% 40% M can undermine the

role of the educator

B exaggeration

M other reason
31%

Intheabove piechart shows, that 40% of therespondentsthink that it can become an obstacleto the
critical thinking and 31% of them think that it can under judgetherol e of the educator while 18% of themthink
that it can lead to intensify in existing ones. Whereas other 11 % of responded have other reasons. Hence, we
can consider that Al can mgorly affect the educationa processin future and can beahugeobstaclein critica
thinking.
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CONCLUSION

TheFutureof Al inIndian Education systeminIndiaismaking s gnificant effortsto advanceAl technology

and generationistota ly depending inthesetool sand digital technologies. Al awarenessand digital learning
arepromoted by the Nationa Education Policy (NEP2020). Al for every initiative hasa so been introduced
by NITI Aayog. Al will soon bemoredeeply incorporated into research, higher education, and career training.
Al-based courses are starting to be offered by colleges. In order to collaboratewith or create Al systems,
studentsarelearning new skills. Al toolsare being taught to teachers. Thisaidsintheir adoption of innovative
teaching and evaluation strategies. But still deep penetration of Al will impact onteachers, student and whole
education system by its positive and negative penetration way. Thefuture appearsbright. Al hasthe potential
to increase education’s power and inclusivity with the correct infrastructure and support.
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