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Abstract: The Research Paper is all about the hurdles in integration of Artificial Intelligence in Higher
Education System of India. The researcher found three main classes of hurdles while implementation of Al
based Adaptive learning management System; technological, infrastructural, and human. The research
reveals that interest in Al and its potential benefits are not sufficient for practical implementation of Al in
higher education system of Rajasthan. Specifically, lack of adequate infrastructure and deviation of
perceived knowledge of academician than required, are primary hurdles in practical implementation of
Adaptive learning management system.
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I. INTRODUCTION
This article is discussing all about the problems and barriers, that are generally been facing by the educational institutions
of Rajasthan (Specifically Higher education institutes) in implementing Al based teaching environment. In this article,
we categorized the hurdles, in three broad categories (1) technological, (2) infrastructural, and (3) human factors
However, Colleges and universities in India, are trying to understand the Al based learning management system and
during this attempt, these institutions are facing some ever first challenges in regulating this system.

Al Tools and Techniques in Indian Education

To know the problems faced by the Rajasthan Higher Education system in implementing Al based LMS, it is imperative
to interviewed with the Al tools and techniques prevailing in Rajasthan Higher Education system. Generally, these higher
education institutions are outsourcing or using various prevalent Al platform, instead of developing their own system or
software. Some of them, are as below:-

Platform Key Features Target Users
Mintbook, Moodle, Online and blended learning models, Schools and colleges
Canvas LMS centralized access to eLearning resources,

mobile compatibility

e-khool Al-driven guidance, personalized learning Coaching institutes, universities,
paths colleges, and schools
Byju's, Vedantu Personalized learning pathways based on Students

individual student needs and learning styles

Copyright to IJARSCT
www.ijarsct.co.in

36

7 1ssN W)
| 2581-9429 |}

¥\ IJARSCT /¥
Q




(,.« IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology

IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

ISSN: 2581-9429 Volume 5, Issue 8, June 2025 Impact Factor: 7.67
Platform Key Features Target Users
Labster, Quizizz Interactive  and  immersive  learning Students

experiences, increased student engagement
and motivation

Paradiso LMS User-friendly interface, compatibility with Educators, trainers,
various content formats, supports small-scale organizations
and large-scale learning initiatives

Schoox Automated skills mapping, microlearning Learners, admins
content generation

Absorb LMS Al-powered content creation, learner Learners
recommendations

Besides above, the Al is being used as below for betterment of learning process:-

For Appraisal of skills, feedback and Review: - Al can imitate and interact with learner through algorithms and can
appraise learners’ skills and pace of learning and adjust learning path and syllabi through the various techniques namely
Natural Language Processing(NLP) Techniques, Machine Learning (ML) Algorithms. On subsequent stage, Al can
review and evaluate the learning outcomes of a learner and give feedback.
Correction System/Filling the knowledge gaps: In adaptive learning management system, Al can find the knowledge
gaps in grasping the concept by a learner by following techniques :-

e Adaptive assessment

e Performance tracking and Analysis

e Natural Language Processing (NLP)

e Eye Tracking and Biometric Data

e  Error Analysis
And can provide remedial solution to filling these gaps by

e Personalized learning path

e Remedial Content Suggestions

e Intelligent Tutorial System (ITS)
Automating Administration Tasks: - Al can automate repetative tasks with absolute accuracy. For example, in a live
class, daily attendance takes by the teacher, do waste precious time of a teacher and students as well. Likewise, preparation
of report card. Al can automate these processes and the time saved by this process, can be used for useful discussions.
Content curation: - Curation is the process of selecting, sorting and presenting the pre-determined data set and
information. Al can do these tasks in very short of time span and can arrange this content as per personal need of each
student.
Predictive analytics: Predictive analytics is the declaration of possibility of an outcome based on the historical data.
Predictive analytics do not provide any guarantee regarding any outcomes but it can calculate possibilities to occur an
event. In adaptive learning, Al does use the student’s past data to predict future failure areas and by this we can work on
that specified area for best result.
These uses are merely some illustrations of Al in education. Uses areas can be vast as per personalized need of student
that also be assessed by the Al itself. A successful implementation of Al in education is totally depends on data provides
to algorithm, therefore, one should very careful while training the algorithm. It saves the mechanism from biasness.
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Procedural Flow Chart of Adaptive Learning Management System

B [nitial Assessment of Learner
Learner Data Analysis

Personalized Learning Path Generation

Adjusted Content Delivery

Learning Initialisation thrrough Adaptive Path

Performance Monitoring and Recording

Real time adaption of Generative path and Content
Course Completion

Technological Integration in India's National Education Policy (NEP) 2020

India’s National Education Policy 2020 will be a guiding document to achieve the sustainable goal in Indian Educational
Framework. This policy emphasizing critical thinking and innovations unlike rote learning given in conventional learning.
This policy is essentially focusing on technical integration in education system and learning process by which the coming
generation of youth will be able to cop-up with globalised demand of tech-ready human force. NEP 2020 agree and
advocates for technical inclusion education system for:

Creating a Holistic Learning Environment: It endeavors to steer learning via an educational philosophy that accentuates
holistic development.

Promoting Regional Languages: Technology can be employed for the development of e-courses and virtual laboratories
in regional languages, thereby enhancing the accessibility of education.

Equitable Access to Technology: NEP 2020 accentuates the significance of investment in open public digital
infrastructure to guarantee that all learners have access to technological resources.

Transforming Higher Education: The policy envisages a paradigm shift towards learner-centric pedagogy in higher
education, with technology assuming a pivotal function in the facilitation of this transformation.
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Higher Education Growth and Faculty Landscape in Rajasthan

There is a great growth in higher education sector of Rajasthan after independence. Presently, there are 11 state
universities and 7 deemed universities in Rajasthan, against 13 institutions at the time of independence.

The Commissionerate of college education is regulatory and responsible body in higher education sector of Rajasthan.
There are 4500 teaching staff including Assistant Professor/Associate Professor/Professor/Librarians in government as
well as private colleges in Rajasthan. As far as school education concerned, 3,90,871 teaching staff in government sector
and 3,26,490 teaching staff are presently employing. However, despite of above employed numbers, there are 60%
vacancies in state funded universities that is a significant number for need of quality education.

Infrastructure Requirement for Al in Education

For effectively implementation of Al in education, it is necessary that the institution should be equipped with the vigorous
hardware, software and internet availability. In Rajasthan, this required infrastructure is biggest challenge in
implementation of adaptive learning through Al.

Al mechanism for implementation of adaptive learning is required below mentioned component: -

High Performance Computing: - A handsome amount of computational power of CPU is imperative for AI workloads,
specifically for deep learning task. However, CPU can handle fundamental Al works, while deep learning tasks can be
well performed only by GPU (Graphics Processing Unit). GPU can perform deep learning task way faster than CPU. For
example, depending on the specific Al tasks and scale of implementation, different types of GPUs are recommended:
NVIDIA's T4; A10, A100 and H100.

Specialized Hardware: Al infrastructure often includes specialized hardware like GPUs and TPUs (Tensor Processing
Units) to provide parallel processing capabilities and speed up machine learning tasks. GPUs are particularly well-suited
for the matrix and vector computations common in Al tasks.

Data Storage and Management The first thing is to keep your data storage and management system safe while it handles
the volume and complex. At the same time we need efficient solutions, including ways of warehousing such vast new
resources as those generated by educational analytics. Different types of data must be managed. This is a far cry from
managing the paperwork involved in education except that it's the kind of “paperwork” the computer can't handle alone
since it has many dimensions.

e Building the software stack: In order for an Al application to operate smoothly and effectively, it will require a full
software system. Included in this [all-singing, all-dancing] package are libraries of machine learning tools and
frameworks (such as TensorFlow, PyTorch, Scikit-learn), programming languages (Python), or even distributed
computing platforms (Apache Spark, Hadoop). With this software stack, developers have the means to write code and
run applications in an environment specifically geared toward Al software development. They also get facilities for
maintaining stack libraries.

e Networking: The Al infrastructure inevitably includes numerous subnets and clusters linked amorphously together by
high-performance networks. The bandwidth, or capacity to process data, must be high enough for This is recomputed
automatically when the total bandwidth used cuts across entire industry sectors in different countries.

Factors Hindering AI Adoption in Rajasthan Colleges and Universities

Infrastructural Constraints: As stated earlier, the Adaptive learning through Al in Higher education requires an
adequate amount of infrastructure. This infrastructural need included hardware requirement and software requirement.
Most of the colleges in Rajasthan, specifically government colleges are lacking with basic requirement of IT
infrastructure. However, fulfilment of basic requirement of IT infrastructure, does not comply the requirement of effective
implementation of adaptive learning system. The basic computer system cannot handle the machine learning task.
However, Engineering colleges and private sector owned colleges are encompassing that required number of
infrastructural needs but the number of engineering colleges in Rajasthan are not in such sufficient number that effect the
hypothetical need of research.
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Perceived Level of Knowledge Among Faculty

Due to inherent nature of learning of academicians, faculties are showing their interest in Al and their tools in higher
education, but for teaching a stream one should possess a perceived level of knowledge in that specific branch. It is the
primary factor that hinders the application of Al in education in full swing in Rajasthan’s Higher education system.
Encompassing a perceived level of knowledge of Al and its tools, is proving an important hindrance in implementation
of Al in higher education systems in Rajasthan. This is as important as the infrastructural needs.

Various study shows that academicians serving in Indian Higher Education having a moderate level of knowledge of Al
integration in higher education system that is lesser than the required perceive level of knowledge. The knowledge plays
a driver’s role and infrastructure needs plays a Car’s Role. While a well feature loaded car is desired for great driving
experience however, driver is essential for each type of car.

Skills are more humanise than the knowledge. Use of Al is becoming a skill set due to the inherent nature of machine
learning. Al works on prompts given by human. Merely possessing a knowledge of a branch can not replace the
requirement of skill set in a branch. Knowledge become a skill set if it regularly practised in day to day working.
Researches are showing that faculties are lacking to training of how to use Al knowledge in their day-to-day teaching
practice.

Therefore, it can be concluded that the practical training and hands on experience may enhance the chances of successful
implementation of Al in higher education system.

Curriculum design

The state universities are responsible for curriculum creation and regulation thereof for higher education institutions under
their jurisdiction. Existing curriculum for degree courses is not included the Al curriculum as a form part of their courses.
If corresponding artificial intelligence to their stream, is included in the curriculum of degree courses as a form part, then
the both pillar for effective implementation of adaptive learning i.e. Infrastructure and required perceived knowledge will
automatically be fostered by the Curriculum.

Benefits of Al in Education

e Personalized Learning:- Adaptive learning management system starts with assessing of the learner’s pace by
interacting with the learner and designing the learning path as per the learner’s pace so assessed. Personalised
learning is the product of Al implementation of Al in education system. By the help of personalised learning,
every student may get personal attention from his teacher/ educator. On the other edge of the rope, the teacher
may get personalised data of every student as per performance of the student.

e Improved Efficiency: - The Al implementation in learning management system, can save the time of educators,
by automating repetitive functions like grading, and feedback systems. This saved time can be used by the
educator for more focused teaching and may help to improve the productivity of a teacher.

e Enhanced Engagement: - The Integration of Al enhances the engagement of students. Study material can
effectively present to the learners by the help of Al Assisted tools. Learner’s continuous engagement is key
benefit of Personalised learning.

e Data-Driven Insights:- In adaptive learning management system, Al interact with the learner, analyse the
patterns of response and learning pace. By this process, Al marks the specified areas where the learner is feeling
uncomfortable and struggling in response. Al provides instructional feedback to the learner for improving his
lacking areas.

e Enhanced Information Management: Learning personalization, real-time data analysis, and optimization of
education resources are three core areas where Al can facilitate the educator for better information management.

e Development of Smart Learning Systems: Al can be employed to develop smart learning systems that can
change content and teaching strategies dynamically to suit the students' needs and learning styles.
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e Enhance Content Accessibility: Al has the capability to enhance content accessibility for students with
disabilities, e.g., visually challenged students, by text-to-speech conversion, creating alternative formats such as
braille, and making content available in various languages.

e Encouragement of Active and Self-Regulated Learning: Al can encourage active learning, self-regulated
learning, and adaptive learning experiences across different learning environments

Side Effects of Al in Education
e Biasness: - The outcome of machine learning is totally depend upon the data feed initially to algorithm and
process of data feed is an humanise process. Therefore, we can’t be denied from the fear of biasness during
adaptive learning management system
e Over-reliance on Al :- Al has capabilities to automate repetitive task that mitigate the administrative burden of
educator. It may increase dependency upon the Al and may reduce the efficiency of the educator.

Hypothesis Evaluation
Based on the research findings, we can evaluate the hypotheses presented:

e Hol: Technological factor and infrastructure don't hinder the application of Al learning management
system in colleges of Rajasthan. This hypothesis has been rejected. This research and other researches showed
that successful implementation of adaptive leaning management system is primarily depends upon the
infrastructure available in institution.

e Ho2: Knowledge of Al teaching tools and adaptive learning management system among the faculties does
not hinder the implementation of Al learning management system in colleges of Rajasthan. This hypothesis
is also rejected. The research suggests that while awareness of Al tools may be present, a lack of practical
training and confidence among faculty can hinder the effective implementation of Al-based teaching
methodologies.

I1. CONCLUSION

The integration of Al in education will prove a mile stone in Rajasthan’s colleges and even in entire education system of
Rajasthan. This integration is offering personalised learning, improved efficiency, greater engagement, enhanced content
accessibility. However, the hurdles like robust infrastructure, perceived knowledge and lack of hand on training are
preventing successful implementation of adaptive learning management system. Development of Al infrastructure will
attract a handsome amount of budget in Rajasthan’s Government colleges. It can be implemented by the inclusion of
yearly budget of Rajasthan Government. On the other hands, hands on training to academician is as important as robust
infrastructure. While, this research shows that academicians have a good amount of knowledge of Al implementation in
education system, however, hands on training is must for academician. It can easily be done by the conferences, seminars
and training session by the government and Regulatory Universities. It is also come in to cognition during this research
that integration of Al curriculum in university syllabus will foster the successful implementation of Al.
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