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Artificial Intelligence in Higher Education

G S Bajpai® and Riya Galati**

Artificial Intellizence (AI) could transform
education. not only in terms of learning and
teaching, research and institutional practice, but
also in currrculum design. educator professional
developmient, learner assessment, and policy and
plannine in edocation, ta shimplate progress towards

SDG 4. Knowledge is fundamental to economic

development and international competitiveness.
Whereas traditional economies were mainly based
npon fesources, labour, and mannpal tools, today™s
mast successful economies are based up knowledge,
defined by thewr intellecmsal capital mnovation,
and emerging techdologies. As a miajor technology
facilitator. ‘Al §s trans formatively shaping hisher
education for the knowledge economy. Institutions
that strategically integrate Al in their educational
comtexts can enhance accessibility, advance
pedagegical and institutional imnovatlion, and
maiitain agility in the face of rapidly changing
educational trends and workforce needs.

The irajectory of Hhigher education s
transfisuring as it is no longer bound by the
conventional pathways of instruction; the
integration of advanced technology. notably artificial
intelligence, has disropted established standards
and practices. Higher education is confronted with
a pressing paradox despite growing demands for
transformative pedagogical innovation such as
imterdisciplinary imfegration. competency-based
leaming, immersive digital learming. and Al-
powered persenalised instruction. the underlying
structores and delivery methods of education
remain static and reoted in cemventional meodals.
This disfunction befween educational aspirations
and institmtional practices reveals a stroctural
ipertia that risks ondermining the potential benefits
of emerging technologies, including AT (Mathur &
Gulati, 2023).

AT 15 a sctentific technique that examines how
natosal processes operate and s2eks to enmlate them
It is more specifically applied in circumstances where
it is exceedingly difficult to model a phenomenon
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(Marvwala, 2013). With respect to education. Al has
the potential to process large amounts of diverse data
1o recognise pattems of stodent behaviour, predict
learning outcomes, adjnst instruction for diverse
leamier needs. asd provide real-time feedback Al
1s rapidly bécoming a means to address systemic
imbalancesineducation Itprovidesaccesstoleéamers
from diverse economic backgronnds, persons with
disabilities, and those in remote regions through
multilingual content, real-tume translation. and the
use of assistive technologies. These advancements
are consistent with the fundamental goals of higher
education, ie., aquity. emipowerment, and lifelons
leamning. Bot the long-term success of Al-based
education has stmuctural challenges like économiic
disparities. digital infrastructore  deficits, low
internet bandwidth, and the dizital divide between
generations_ Al can be a catalytic equaliser in higher
education if its deployment is guided by incinsive
design principles and sepported by systemic reforms
that ensure access, affordability, and inclusive
digital literacy.

Al stands at the brink of immense opportunity
and uncertainty 1 higher education. It provides
capabilities that have the potential to revolutionise
the teaching, from adaptive learning systems to
auto-grading and agvanced data analytics (Kaswan,
Dhatterwal, & QOjha2024) However, its effective use
depends not on its technical capabilities alone, but
on the clarity of educational objectives it is meant
to serve. Institutional clarity remains lacking around
the pedagogical framewerk of Al, specifically, in
delineating the roles of educaters. learners, and the
Al svstems themselves within formal educational
settings. In spite of the rising integration of
artificial intellizence toels in institutions, there isan
absence of guidelines regarding ethical: deplovment,
instructional alignment and measwrable learning
outcomes (Bond: et al_ 2024), The potential of Al
to support learning is contextoal as its effectiveness
depends on how well 1tz application complements
homan instruction, fosters critical thinking, and
respects the diverse needs of stodents.

While numesowns institotions bave made
substantial investments in digital technologies,
often motivated by aspirations for enhanmced
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prestige, research capacity, add operational
efficiency, relatively few have established a coherent
strategic framework that aligns these togls with
their core éducational missions. In most-cases, the
integration of technology has proceeded without an
articulated. principled approach to whea and how
such tools should be vsed to meaningfully support
learning. Even fewer institutions have crtically
examined how their educattonal missions alipgn
with the shifting modalities through which today’s
leamers engage with knowlédge. both formaliy
and informally. in a digital way (Palfrey, 2012)
Institutions of higher leaming should reassess their
roles in shaping the foture of education Rather than
farming out their educational responsibilities, they
should take the inttiative on developing edocational
models that mteprate robuost pedagogical principles
with emerging technological capabilities. Al serves
az a catalyst, enabling more personalised learning
pathways, expanding the reach and effeciveness
of mentorship. and facilitating instructional
adaptability through analysis of learmer-generated
data A critical part of this process is siriking an
effertive balance between individualised leaming
pathways and collaborative. socially embedded
educational experiences. Al can facilitate tailored
learming pathways that respond to the distinct
competencies, needs, and paces of individual learners
{Salameh, 2024) At the same time, 1t can remforce
collaborative learming by analysing interaction
patferns, optimising peer group formations, and
fostering digital communities of practice (Tan et al,
2022). The effective use of Al in pedagogy hinges
on its alignment with foundational educational
values, ensuring that technological innovations
amplify, rather than displace, the homan dimensions.
of teaching and learning. The integratton of Al in
higher education demands more than innovation; it
requires intention Rather than bezinning with the
question of what AT can do. institotions must start
with what they want to attain pedagogicaily, From
this foundation, they can identify where and how Al
can amplify those objectives.

Impact of Artificial Intellizence in Higher
Eduocation

Significance

Al 15 playving a signmificant tole in higher
education by enabling more open, flexible. and
inctusive leaming environments Throughintelligent
tutoritg  systems. adaptive leaming platforms,

and automated contemt delivery, Al factlitates
informal and lifelong leaming by expanding access
to an ammav of educational opportunities beyond
conventional imstitmtional boundaries. These Al-
powered systems can dvnamicaily tailor content
to individual leamers™ needs, preferences. and
pace, thereby dismantling iraditional bamriers to
education. This technological shift supports broader
participation in teaching and leaming by making
high-quality edocational resourceés and learning
opporiunities more accessible and persomahised.
Al holds transformative potential for addressing
educational inequality, It can serve underprivileged,
marginalised. or geographically isolated learners by
delivering sealable and culturalty adaptable learning
solutions. Moreover, Al-enabled leaming teols can
help reduce academic isolation for diasporic scholars
or those discopnected from matnstream academic
communities. thereby promoting inclusivity and a
socially responsive educational system.

Al has the potential t¢ be an enabler of equity
and inclusion in higher education While hizher
education is instrumental in shaping students’
cognitive and practical sklls for meamngful
employment and socio-economic advancement
this role becomes even more crocial for mdividuals
whe face systemic barriers. such as persons
wifh disabilities and stodents frem remote or
linguistically diverse regions. Despite legislative
initiatives to promote inclusive education. persons
with disabilities continne to face disproportionately
high rates of dropout, illiteracy, and limited
2ccess to higher education opportunities (Saksena,
Sharma. & Tiwary., 2019). Students in remote
areas face similar bamiers due to infrastructural
limitations, language bamiers, and a lack of
personalised support The strategic integration of
AT can help bridge systemi¢ gaps. Al technologies,
when designed with accessibility and inclusivity as
their core; can address key aspects of edpcational
mequality, For instance, Al-powered tools can
convert course materials into -accessible formats
such as text-to-speech, braille, or sign language.
Real-time translation and moltilingual content
generation can support learmers from diverse
lingmistic backerounds. Adaptive learning svstems
can persomalise instruction to soit varied learning
nmeeds, helping students with disabilifies or learning
challenzes progress at their own pace. To ensure
equal opportunities in education, it is crucial to
address not only technological and infrastructural
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barriers but also social. cultmral. and attitudinal
factors. Accessibility must go bevond physical
infrastructure  to  include inclusive curricula
design, equitable teaching practices. diversified
assessment methods, and the undériving attitodes
and approaches of institutions. An inclosive higher
eduecation system, supported by Al can empower
all students regardless of ability or geography, to
achteve thewr foll potential

AT offers substantial potental to improve
both collaborative and personalised learning in
education (Kovari, 2025). In computer-supported
collaborative learming, Al enables collaborative
learning among students who are not co-located,
particnlarly  through  asynchronous  onlipe
discusstions. Machine learning and text processing
allow these systems to momtor discussions and
provide educators with data to guide and improve
student participatien and learmning. In terms of
personalisation, Al can construct deétiiled learner
profiles, identifying each stodenmt’s léaming
patterns, difficulties, and preferences, and sugzest
individualised l2arning paths. It also helps reduce
the administrative workload on instructors by
atomating gepetitive tasks soch as creating
assignments., answering rouvtme queries, ang
grading. Thiz allows instructors to concentrate
on direct student emgagement and instructional
design The dse of Al in a dual-teacher system,
pairing Ruman imstroctors with virtsal teaching
assistants. demonstrafes new wayvs to redistribute
teaching responsibilities and improve instructional
quality. Al is alsc being applied to assessment, adt
only to mark standardised tests but to learn ffom
teacher grading patterns in evaluating written
work, offering consisteéney and saving time.

Challenges

Technology 15 deeply intertwrined with social
systemns, infiuencing and <haping each other
Technological systems are mever isolated; they
come with inherent control mechanisms and often
produce unintended side efferts. All technological
systems carry the possibility of failure. no matter
how advanced they may seem_ Social structures also
impose limitation on the openness and accessibility
to technology. guiding hew and when technologies
are adopted and regulated (Srivastava 2018). Within
higher education, artificial intelligence is reshaping
both academie and administrative workfiows
to foster perzonalised learning experiences, yet
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raising ethical concerns around data privacy,
eduity. and potential biases in autpmated decisions.
If Al advancement in higher education ic to be
an effective tool, its technical abilities need to be
thoroughly asseszed in light of its seciological side
effects, especially with respect to fairness, ethical
integrity, and retention of hnman engagement in
learning. Although the application of Al offers
enhanced efficiency. o also raises fundamental
izznes concerning data governance. unauthorised
access, informed consent, and potential misuse of
sensitive information Privacy and security are no
longer nzpotiable or subordinate considerations;
they are basic rights that should be profecied in
online leaming.

Surveillance modes (such as eye tracking
and facial expression amalysis) driven by Al are
vsed in online leaming te imprpve participation
and interaction between the student and instroctor
Continuous tracking of nop-volentary behaviours
camies considerable privacy and ethical concems.
Morcover, due to Al's dependence on algonthmic
interpretation, the resulting evaluation is generally
soperficial and possibly distorted from actual
student involvement. which in turn can detract fiom
interpersonal communication critical to teaching.
And. the amount of datz that i1s collected and
processed raises questions about ethical compliance,
data integrity. and misuse. At the same time, these
factors impede the feasibility and credibility of Al
surveillance as an indicator of student engagement,
and they also ron the risk of updermining the
apthenticity and mutnal trost which is at the very
foundation of preductive teaching and learning.

AlthoughATinhichereducation offerspromising
opportunities for enhancing personalization
and efficiency. the complexities and practical
implications of suchimplementation ase challenging .
The excessive dependence on algorithmic deciston-
making, resulting in the profiling of students,
mispse of data, and the undermining of student
privacy, particularly via commercial explostation
of private data, is problematic. Most educational
institufions, pasticularly in resousce-depnved areas,
fack the IT infrastrocture, digital Iiteracy, and
socio-economic standing necessary to integrate Al
in education (AIEd) effectively. further deepening
the divide. In addition, teachers may not te well-
prepasged to respond with flexibility. so there may be
resistance, misapplication, or poor implementation.
Unteflective reliance on Al by lsamers couold
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create additionz] megative consequences, such as
lower cognitive enpagement, increaséd academic
dishonesty, and an ishibition ‘of deep learning
strategies. Additionally. as generative Al tools
become more proficient at geperating contextually
sepsitive content, cancerns about misinformation,
ethical mispse, and deepfakes that undermine the
veracity and authenticity of edurational outputs
will grow. Solving these systemic problems calls
for cautions, fair, and human-cenfered use of Al
Ed, and strong oversight and smpport systems to
mitigate unintended consequences.

Governance Mechanisms Al Integration In
Higher Education

Al iz dismupfing so many aspects of owr
society, and higher education 1s no different
Higher education, being central to the knowledge
economy. i8¢ driving significant changeés in 1ts
structure and delivery. Advances in technology
have enabled educational instriutions to break out
of geographic and political boundaries and offer
universal leamntng. As information technologies
revolutionise education, the need for accountability
in higher education svstems increases with their
integratton imto the stroctore of global markets
(Agarwal, 2009). If AT has tive power to radically
change the ways in which knowledge is accessed.
detivered, and assessed. it also0 demands a
fundamental reconsideration of the premuses of
our educational systems. The application of Al in
the field of education gives rize to a number of
challengés that have to be regulatéd. First, there
are substanrial ethical implications. How do we
ensure that Al application in éducation uphelds
values such as privacy, fairness. transparency.
and inclosivity, while addressing risks related to
atgorithmic bias and surveillance, etc. Secend,
furisprudential challenge: is: What are the
implications of delegating eduvcational decision-
making te algonithmic processes that meay lack
accountability. interpretability, or contextual
onderstanding?. And third. considering the
regnlatory dimension (Blackman, 2013), how
should legal and policy frameworks. effectively
govern the deployment of Al 1n education without
stifling innevation of compromising the integrity
of the leaming environment? With Al increasingly
betng embedded in education, thesé challenges
emphasise the need for adaptable repulation that
can adequately address Al's fole in education.

Given the widespread adoption and
development of A tools in higher education, fegal
and regulatory systems face a series of critical
responsibilities. First the law shouold maintain
continuity and institutional stability amidst the rapid
emergence of AT tools and platforms within higher
education institutions. Second. 1t must reduce the
risk factors in AT systems such as bias, unfaimess,
violation of data protection righfs, erosion of
academic integrity, while fostering innovation that
will ephance leaming. teaching administration
Third, the legal framework mmust actively protect
core societal valaes, including academic freedom,
human rights, and human dignity, ensurng that
Al does not overstep the ethical boundaries
established by educational communities. Fourth,
given the international scope of Al development
and deployment, national legal systems must rise to
the challenge of regulating AT withir a transnational
context, engaging with imternational, regional. and
local governance mechanisms. Finally, in an era
where there i5 a growing inclination to pricrtise
technological efficiency over legal and ethical
scrotiny, the law mupst safeguard the foundational
principles of the rule of law (Brownsword &
Goodwin, 2012), ensuring that the human-centered
mission of education remains paramount.

Scope of Artificial Intelligence in Higher
Eduncation

As  artificial mtellicence acd advanced
technologies become integral to ecopomic and soctal
systems, the lono-term viability of a modern society
increasingly depends on developing a broadly
educatéd and highly skilled population While
engineers and techmical experts play a vital role in
driving innovation, the success of a technologically
advanced nation depends equally on a well-educated
and adaptable workforce that understands and can
engage with emerging digital toels, particulariy AT
The foundation of sucha society must be built throngh
an inclusive and forward-thinking educational
system_ Higher eduocation, in particular, must adapt
to prepare students not just with traditional scientific
and technical knowledge, but also with the capacity
to understand, develop, and responsibly deploy Al
across all domains. To meet this challenge, education
mist be made not only uvniversal but deeply
relevant, peared toward national progress threugh
the deveiopment of both technical competence and
cthical leadership (Saigol, 2007). Al literacy must
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become a core component of curncula. enabling
studants to think critically about its applications,
implications, and potential to transform indostries
and solve societal challenges. Developing proficiency
in artificial intelligence i1s now a prerequisite for
sustained industrial growth, economic resilience,
and global competitiveness. Figher education must
take the lead in preparing future generations with the
skills, vision, and integrity to shape an Al-mgmeénted
foture for the bepefit of alt.

The scope of Al in higher educaticn 2xpands
well beyord the classroom, infinencing every aspect
of acagemic life, from research and institutional
managementto student engagement and international
collaboration on Al-driven teaching, leaming, and
mnovation. Moving towards a carmculum where
standardisation fades and variation becomes the
norm {en subject content, subject combinations,
levels of discouprse, etc.) could ke ome method
of increasing the reléevance and éffectivensss of
higher education (Dandekar, 2018). Al can assess
stodent propress as well as preferences, enabling
personalised learmng esperiences that are eross-
diseiplinary and give stodents the freedom to ereate
their academuc pathway. Such flexibility creates a
more flexible learning and educational paradigm that
1s mere inclnsive, engaging and forward-lookng as
it accommodates the diverse needs of learners and
educates them for the changing requirements of the
giobal workforce market

Despite the transformative potential of Al in
expanding access to higher education, there is a
sipnificant digital divide. and PwDs, learners from

socio-economically deprivedbackgronnds, linguistic

minority communities, and leamers in remote or
rural areas are disproportionately impacted. Most

of these leamers from marginalised communities:

remain scarred from the opportumties provided by
Al-powered educatton transformation becauss of
systemic barriers like a lack of digital infrastructure,
limited digital literacy, inadequate support systems,

and the absence of inciusive designs in AT solations.

This exclusion is further enhanced and bolstered’

by low awareness, limited institmtional sopport
and accessible technologies, which restrict
educational opportunities (Agarwal, 2019) For
that reason. Al is also at risk of exacerbating rather
than relieving educational imbalances, uonless it
is designed and deploved equitably. If the full
potential of Al 15 to be realised in higher education,
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it 15 critical to focus on the desipn and development
of adaptive, inclmsive. and context-aware Al
systems that directly grapple with the differentiai
expenences of diverse leamers including thase
froin marginaiizad, undcrrepreseuted and excluded
communities. Brideing the gap presents not just
a technological problem bmt also a crucial step
toward fostering equitable access to knowledge and
opportunity for all

As higher education institations increasingiy
digitise their operations and comiribute to the
expansion of the global infosphére the utility of
Al systems is expected to grow exponmnallv
These systems offer a form of *smart agency’. an
augmented capacity to process information, generate
insights, and support decision-making, which, when
aligned with human mtelligence, has the potential
to significantly enhance institutional and individual
effectiveneéss within higher learninz. However,
the transformative potential of Al also carnies the
corresponding risk of eroding accountability if
not govemed appropriately. It is an wgent need
to asseds if the cumrent regulatory models are
gthically sound and flexible enough in the face of
technological progress (Floridi, 2023). Eusurmnr
ethical implementation, effective governance, and
cress-sector collaboration i1s essential te leveraging
Al in ways that uphold academic imtegrity and
institational trust
Summing Up

The présence of Al in higher education stands
to revolutionise the teaching and learning process.
This shift entails a deep consideration of the many
opportunities, as well as potential prifalls. including
concems abont data privacy, equity in the use of
algorithms, and the potential diminution of basic
teacher-student commumication With the potential
to streamline administrative processes. facilitate
curricufom design, and increase equity in access to
high-quality education while Al can support these
aims, its effectiveness relies on the ethical use that is
ensconced within pedagogical models. Optimat use
of Al in higher educatior will mandate responsibie
design, equitable access, cfontinpous ethical
assessment, and a reaffirmation of the essemtial role
of human educators. Strategic integration of Al in
higher edncation depends en dgorous oversight,
robust research, and policy frameworks that tackle
algorithmic bias. protect learner awtonomy. and
privacy.
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