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Abstract

Artificial Intelligence (AI) is revolutionising classrooms by making learning
efficient, accessible, and personalised. Al-enabled tools such as intelligent
tutoring systems and adaptive learning software, monitor students’ performance
and provide customised study plans, allowing students to study at their own
pace. Virtual assistants and chatbots offer instant feedback and guidance in
communication, and computer grading lightens the administrative load for
faculty members, permitting them to devote their time to teaching and advising.
Outside the classroom, Al is transforming access to learning. Speech-to-text and
text-to-speech functionality facilitate learning for disabled students, and text-
to-language programs aid in breaking down multilingual classroom barriers.
Such technologies promote accessibility and inclusion of foreign students in
education. However, integrating Al with education may also be fraught with
danger. Issues such as privacy of information, digital disparities, and reduction
of the human element in education need to be addressed. Al technologies are not
equally accessible to all, which may cause them to widen educational disparities
instead of reducing them. It is emphasised that ethical AI innovation, wise
policymaking, and digital infrastructure investments be used to ensure that Al
is accessible to all students on an equal basis, irrespective of their backgrounds.
This study examines the potential of Al to revolutionise learning into possibilities
and opportunities intertwined. It is hoped that Al improves future learning and
customised education as well as becomes inclusive, if policymakers, educators,
and technologists join hands in a collective effort.

ISSN 0974-9012 June 2025 QF



Latesh Kanoujia

Keywords: Artificial Intelligence, Personalised learning, Education
technology, Digital accessibility, Adaptive learning

Introduction

Artificial Intelligence (AI) is rapidly transforming the world’s education
industry through personalised learning, automation of administrative tasks,
and forecasting from learning behaviour through data (Makinde et al., 2024).
Monolithic and traditional pedagogical models are being replaced with adaptive
and learner-centric models tailored to meet diverse learning needs (Kayyali,
2024). The application of Al in learning varies from smart tutoring systems,
feedback systems in real-time, and learning analytics to facilitate greater
interaction, accessibility, and optimisation of performance.

AT can be a useful tool in tailoring educational experiences to individual needs
through the use of predictive analysis to study the existing data and forecast
future trends. Given the newness of the AI technology, it is also important to
address the ethical issues involved in the AI development and its use. This paper
attempts to address these concerns about AI implementation.
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Literature Review

Scholarly discourse on AI has widened from initial enquiries into automation
of learning systems to a concrete study of adaptive learning, learner analytics,
affective computing, and the socio-ethical dimension of AI’s introduction
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into the learning process (Murayama et al., 2019). Adaptive and personalised
learning, fuelled by Al-powered platforms, is one of the ubiquitous trends in
the literature. Early formative works discussed here were some of the first
to explore uses of Al to reshape the traditional one-size-fits-all instruction
pedagogy into student-focused experiences. Dynamic variation of difficulty
levels across material and structure by student activity and achievement allows
adaptive systems to deliver engagement and mastery learning (Er-Radi et al.,
2023). Evidence suggests that these systems can enhance student achievement
vide adaptive teaching through student learning profiles (Walkington, 2013).
These results are especially relevant to large, heterogeneous classes, in which
differentiation and personalised approach, is difficult (Harris & Chapman,
2004).

Intelligent Tutoring Systems (ITS) is one of the most well-documented uses of
Al in education (Akyuz, 2020). They mimic human tutoring through processes
of delivering individualised feedback, scaffolding, and problem-solving support.
Experimental studies have shown that ITS is as effective as one-to-one tutoring
by human experts in the achievement of learning, most notably in STEM learning
(Chi et al., 2001; Zhang et al., 2023). Recently, Natural Language Processing
(NLP) has advanced to the point where marking and material preparation
can be done automatically (Khurana et al., 2023). Computer programs may
automatically tag open-ended questions, difficult text may be changed, and
language support can be translated to assist multilingual students (Tojiboyeva,
2024). Summative and formative evaluation can be automated, thereby
lightening the administrative loads of the teachers in addition to enabling
learners to receive multiple and immediate feedback (Nazeef & Fareed, 2024).
NLP functionalities are being integrated increasingly in Learning Management
Systems (LMS), and real-time tracking of student behaviour and intervention
windows (Pan et al., 2024).

There has also been a growing interest in learning analytic-architectures and
predictive modelling research (Sghir et al., 2023). Analytic tools based on Al
can be used to examine student engagement behaviours, forecast trends in
performance, and alert students who are at risk (Nurlanuly, 2024). An ability to
analyse the aforementioned allows educators and institutions to make informed,
data-driven decisions that facilitate timely interventions as well as enhance
grades and student retention (Gilson, 2023). Researchers, however, also warn
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against placing excessive reliance on algorithm-heavy predictive analytics
in place of human judgment, to mitigate risks associated with algorithmic
obfuscation and bias.

There has been a new study in affective computing in which Al systems sense and
respond to students’ mood from multimodal input data such as facial expression,
speech tone, and behavioural cues (Sangeetha et al., 2024). Shaping Al is a new
and developing field, though it does promise to facilitate learner motivation
and emotional well-being, especially in the case of hybrid and online teaching
(Shkembi et al., 2024). Its capacity to learn adaptability not only on cognitive
performance but also on emotional readiness brings a more hybrid approach to
digital pedagogy (Suropov, 2024). While such improvement is being realized,
literature critics also bring forward the ethical, legal, and equity issues of Al
in learning. Among such issues are data privacy, consent, transparency of Al
algorithms, as well as reproducing system injustices through discriminatory
datasets (Mann & Matzner, 2019). The professional development and training
of teachers is necessary to enable them to be well-equipped to employ Al tools.

With these steps in place, the gap in research regarding Al is critical. Most
of the research studies do not give a comprehensive picture of how Al can be
implemented inclusively and ethically so as to develop educational systems,
especially in India. The existing research literature on this issue also overlooks
the intersectionality of digital equity, teacher preparedness, and infrastructural
viability—variables that are most essential to an impactful AT implementation
in different socio-economic settings.

This study seeks to bridge this gap by exploring the promises of Al for bringing
change to the Indian educational system. The central question in this research
is that, how AI can be used to create inclusive, efficient, and future-oriented
learning spaces in India. This paper sets out with the objective to assess
current applications of Al in schools, to examine the structural and ethical
issues towards the adoption of Al, as also to recommend fair, evidence-based
strategies toward sustainable AI adoption in India’s education system.

Methodology

A systematic review-based qualitative study approach has been used in the
present research work to synthesise existing academic and policy literature on
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implementing and applying Al in education, more specifically in developing
economies like India.

The data was retrieved from peer-reviewed scholarly articles, white papers,
government policy documents, institutional reports, and case studies of
major educational and AI research organisations. The search was facilitated
through databases like Scopus, IEEE Xplore, Springer Link, Google Scholar,
and institutional repositories. For quality and recency, only those publications
were accessed which had direct applicability to teaching and application of Al
Industry-standard and with case studies, trends, or 2012-2025 frameworks,
specifically in the context of the developing world. The literature was then
coded, thematically labelled, and trends, gaps, and patterns were derived.
These themes were categorised as: intelligent tutoring systems , automated
feedback and assessment, predictive modelling and learning analytics, and
administrative optimisation. These themes are the pillars of the analysis
and policy implications of this paper. The present research design offers an
empirical and tested approach to studying the potential and risks of Al to re-
engineer the education system systematically.

Applications of Al in Education
Personalised and Adaptive Learning

Al provides adaptive technology by responding to the individual learner’s
performance and making learning decisions on how to present the content
dynamically and in real-time. Dream Box, Carnegie Learning, and Knewton
technologies have adapted instruction algorithms, encouraging learners,
and establishing effective mastery (Walkington, 2013). Difficulty, speed, and
formats change dynamically in the system, providing differentiated instruction
for large and diverse classes.

Intelligent Tutoring Systems (ITS)

ITS simulates human tutoring assistance, comments, guidance, and scaffolding.
It is comparable to human one-on-one tutoring in second language and maths
learning (Chi et al., 2001). ITS can potentially maximise learning through the
detection of misconceived knowledge and offering corrective cues for self-
directed problem-solving skill acquisition.
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Automated Feedback and Assessment

Al marking works well by employing NLP for students’ assignments in both
structured and unstructured form. Reduction in teacher workload, enhanced
writing quality, and immediate feedback are the benefits of Al system-based
marking (Khurana et al., 2023; Nazeef & Fareed, 2024). NLP techniques are
also capable of checking the coherence of essays, grammar, and suitability
of content, which increases the quality and quantity of models in formative
assessment.

Predictive Modelling and Learning Analytics

The ‘Learning Analytics Systems’ track and report on student activity to
predict instructions. The models include making adjustments and supporting
predictive recognition of student struggle and guiding intervention (Sghir et
al., 2023; Nurlanuly, 2024). Teachers may use such reports to guide evidence-
based teaching, curriculum planning, and institution planning, thus supporting
data-driven decision-making.

Administrative Optimisation

Rather than conventional pedagogy, Al provides learning management in the
form of chatbots, smart scheduling, and auto-enrolment. Virtual assistants
answer questions posed by students and also perform routine tasks so that
teachers have more time to handle other matters (Bilal et al., 2025). The
technology gets better at tasks and becomes familiar with the students over
time, therefore adjusting to its new management role.

Challenges of Implementing AI
Ethical and Privacy Concerns

AT technologies penetrate a wide pool of students, but at the cost of individual
data privacy, consent, and transparency of algorithms. Bias in training data is
causing discriminatory prejudice to perpetuate systemic bias unless adequately
regulated. The systems need to be strictly regulated and ethically configured to
ensure that they adopt a fair and responsible approach.

The Digital Divide

Equity of access to Al-enabled learning technology remains a dream for the poor
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and rural populations. Failure in adopting digital technology (Tojiboyeva, 2024;
Suropov, 2024) can be attributed to poor infrastructure, unaffordability, and
illiteracy. The shutdown of Al-enabled technology may be imposed to prevent
further entrenchment of educational disparities through Al-transformational
innovation.

Teachers’ Readiness and Resistance

Most teachers are unprepared and are neither trained nor ready to use Al There
may also be resistance stemming from fears of job loss or scepticism towards
newer technology. Periodic professional development and capacity building
will be required to use Al in the classroom.

Cost and Infrastructure Restraints

Al requires enormous investment in hardware, software technologies, and
infrastructure. Low and middle-income nations are not able to invest in
advanced AI technology. Long-term lending agencies and public-private
partnerships would be the parties that would engage in the mass adoption of AL

Future Directions
Social-Emotional Learning as Emotional AI

Advances in affective computing enabled the AI technology to detect the mood
of students through facial expressions, voice, and behaviour (Sangeetha et al.,
2024). The technology must offer encouragement, happiness, and mediated
support where hybrid or distance learning is involved.

Augmented and Virtual Reality (AR/VR)

AR and VR with AT offer immersive sensory-rich spaces that can be touched and
explored, which enables interactive learning. They are used to recreate multi-
dimensional situations in the education of science, technology, engineering,
math, history, and medicine (Reimers, 2020). Al support allows the educators
to react in real time to the feedback from students.

AI-Based Career Guidance

AT systems sift through students’ process data, learning stream, and profile, in
a bid to offer vocational and educational recommendations to the individual.
The individual’s strengths and interests are aligned with learning streams, and
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the systems empower students and increase their employability (Zhang et al.,

2023).

Synergetic Al Systems

Synergetic Al helps, but not to substitute teachers for the learning of the future.
Synergetic Al can be an education co-pilot, eschewing drudgery and leaving
room for teachers to provide mentoring, imagination, and reason (Strielkowski
etal., 2024). Such collaborative policy is the promise of human-focused learning
facilitated by technological progress.

Table1

Evolution of AI in Education: A Timeline Overview

Time Frame

Progress / Important
Events

Explanation

1960s PLATO System Early computer-based learning
system.
1980s—1990s Intelligent Tutoring | Tutoring  systems  based

Systems (Auto Tutor)

on AI that emulate human
conversation.

2000s

Knewton

A real-time data-based
adaptive learning platform.

2010s

Dream Box Learning,
Duolingo, Khan
Academy with AI

Dream Box aids in
mathematics, Duolingo aids in
learning a language, and Khan
Academy tracks proficiency.

2020—2022

Online Proctoring
(COVID-19), Generative
Al (ChatGPT), Emotion
Al

Al for remote proctoring,
content creation, and student
emotion understanding.

2023-2024

Al  Feedback Tooals,
Career Guidance,
Multimodal Tutors,
Special Ed AI, Classroom
Copilots

Real-time feedback
(Grammarly, Quill Bot), AI-
guided careers, multimodal
interactions, assistive AI, and
teacher support.
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AT can revolutionize education by offering interactive, efficient, and customized
learning. The revolution, however, must be put in place carefully. It must be
done by teachers and policymakers through the enforcement of responsible
data usage rule systems and openness. Education and infrastructure must be
improved so that it is able to support schools and teachers in adjusting to the
adoption of Al. The digital divide has to be filled, and AI leverage has to be
made inclusive.

The humanness of education has to be ensured and technology and AI can
perform and deliver fact-oriented information, but cannot replace teachers’
empathy, imagination, and counselling. Balanced blending of technology
advancement with traditional values is the passport to sustained growth.

Conclusion and Policy Implications

Artificial Intelligence is transforming the education system at a breakneck
speed by enabling personalised learning, enhancing operational efficiency,
and facilitating data-driven decision-making. The policy implications of this
research lie in enhancing the capacity of Al to redesign the geography of
provisions, assessment, and education governance. All of this can be achieved
by firstly, implementing a digital one-stop infrastructure in a manner so that
the existing education disparities do not escalate. Governments would need
to invest heavily in internet provisions, device allocation, and Al platforms,
especially for disadvantaged groups.

Secondly, moral values through the culture of transparency, fairness, and
responsibility need to be infused in the decision-making models of Al. This
would be achieved through open data privacy law, auditing algorithmic decision-
making, and providing access to Al tools for all. Thirdly, teachers must also be
ready to utilize Al as an effective teaching tool. Further, they must use their
tool-using expertise to enhance and augment their pedagogical practice, but
not replace it. Fourthly, Al systems need to be localized. Learning technologies
should be based on local curriculum, language, and learners’ needs so that they
will respond and serve accordingly. And lastly, there must be multi-stakeholder
partnerships amongst governments, educators, technologists, and civil society
to develop together inclusive, scalable, and sustainable Al solutions.

While immense opportunities await, the Al-fuelled future of education needs
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to be rolled out gradually, with all due attention to ethics, infrastructure, and
pedagogic needs. If planned and implemented cost-effectively, Al can potentially
become a key stakeholder in shaping an inclusive and future-proof education
system.
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