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ABSTRACT

The rapid expansion of online education platforms has resulted in vast amounts of learning content, making it
difficult for students to identify courses and materials that best suit their learning needs. Conventional e-learning
systems often provide uniform content recommendations without considering individual learning behavior,
interests, and performance. This project proposes an Al-based personalized learning platform that analyzes
student behavior to deliver customized learning recommendations. By applying behavioral clustering
techniques, students are grouped based on learning patterns such as engagement level, performance, and content
preference. A knowledge graph is used to represent relationships among students, courses, concepts, and
learning paths, enabling intelligent and explainable recommendations. The proposed system enhances learning
effectiveness, improves engagement, and supports adaptive education.

Keywords: Artificial Intelligence, Educational Data Mining, Learning Analytics, Machine Learning,
Personalized Learning, Student Behavior Analysis.

Abstract:
This paper discusses Al-driven personalized learning
systems and highlights how learner behavior analysis

I. INTRODUCTION

E-learning has transformed modern education by

providing flexible access to learning resources. improves learning effectiveness and engagement.

However, students differ significantly in their

learning styles, preferences, and performance levels.
Artificial intelligence offers powerful tools to
analyze student interactions, such as course views,
quiz results, time spent on content, and feedback. By
combining behavioral clustering with knowledge
graph insights, Al-based systems can understand
learner needs and recommend appropriate content
and learning paths. This project focuses on building
a smart learning platform that adapts to individual

students and supports effective personalized
education.
II. LITERATURE SURVEY

1. Title: Personalized Learning Systems Using
Artificial Intelligence

Author: J. D. Fletcher, A. Tobias

2. Title: Behaviour-Based Recommendation in E-
Learning Systems

Author: R. K. Sharma, P. Gupta

Abstract:

The authors propose a behavioral analysis framework
for recommending learning content, demonstrating
improved student performance compared to
traditional systems.

3. Title:
Educational Systems

Knowledge Graphs for Intelligent

Author: Y. Sun, L. Zhang

Abstract:

This study explores the use of knowledge graphs to
model learning concepts and dependencies, enabling
explainable and adaptive learning recommendations.
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4. Title:
Modeling

Clustering Techniques for Student

Author: M. Romero, S. Ventura

Abstract:

The paper evaluates clustering algorithms for student
modeling and emphasizes their role in personalized
learning environments.

5. Title: AI-Based Adaptive Learning Platforms

Author: A. Kumar, N. Singh

Abstract:

This research presents an Al-driven adaptive learning
platform that dynamically adjusts content
recommendations based on student interaction data.

I11. EXISTING SYSTEM

The existing e-learning systems primarily rely on
static recommendation methods such as popular
courses, keyword matching, or basic collaborative
filtering. These systems do not deeply analyze
student learning behavior or adapt recommendations
dynamically. Learning paths are often predefined and
rigid, offering limited personalization. As a result,
learners may receive irrelevant content that does not
match their knowledge level or learning goals.

IV. PROPOSED SYSTEM

The proposed system introduces an Al-based
personalized learning platform that continuously
analyzes student behavior data. Behavioral
clustering techniques group students based on
engagement,

performance, and learning

preferences. A knowledge graph models
relationships among students, courses, topics,
prerequisites, and skills. An Al recommendation
engine leverages these insights to suggest

personalized courses, learning materials, and

adaptive learning paths. The system updates

recommendations dynamically as student

behavior evolves, ensuring effective and

personalized learning support.

V.SYSTEM ARCHITECTURE

1. User Interface Layer
¢ Web and mobile-based learning interfaces

e Allows students to access courses, quizzes,
videos, and assignments

e Captures user interactions such as clicks,
time spent, quiz attempts, and navigation
behaviour

2. Data Collection Layer

e Logs student activity and engagement
metrics
e Collects:

o Learning progress data

o Assessment scores

o Interaction frequency

o Time-on-task information
3. Data Storage Layer

e Centralized repository for structured and
unstructured data

e Stores:
o Student profiles
o Behaviouural logs

o Learning content metadata
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e Supports secure and scalable data e Sends analytics reports to instructors for
management academic intervention
4. Data Preprocessing Layer 8. Security & Privacy Layer
e C(leans and normalizes raw data e Ensures data confidentiality and integrity
e Handles missing values and noise e Implements authentication and access
control
e Transforms interaction logs into meaningful
behavioural features e Supports compliance with educational data
protection standards
5. Al & Analytics Layer
[_Personltzed recommendation based on anificial ineclbgence |
e Core intelligence of the system . PR L
-‘ Student classifieation "f':‘:"m‘”:‘h‘::‘” -
e Applies machine learning algorithms to: .

L
Artificial ivelligence
recomamendation

Hiemrchical clustenng

o Analyze student behaviour patterns

Studem uml\-sxs.—-.J Teuching H Tcnclung —
o Predict learning preferences and I o Evelwtion

performance
Fig 5.1: Structure of the Proposed System

o Identify knowledge gaps and
engagement levels VI. IMPLEMENTATION

6. Personalization & Recommendation Engine

¢ Generates adaptive learning paths DD (¢
e Recommends: __' = == =
3 ' 'i $ d l & -

o Personalized content 0 IJ W )l i

& -

o Difficulty-adjusted quizzes

[

o Learning pace adjustments
Fig 6.1: Student Learning Dashboard
e Continuously updates recommendations
based on new behaviour data

7. Feedback & Evaluation Layer

e Monitors  student performance and
engagement

e Provides real-time feedback to learners
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Fig 6.2: Student Behavior Tracking Module
Fig 6.5: Learning Style Distribution

The School Cliff: Students' Engagement Drops Over Time

The Gallup Student Poll VII. CONCLUSION

B % Engaged

The Al-Based Personalized Learning Platform Using
Student Behavior Analysis successfully
~—_ |61 demonstrates how artificial intelligence can be

~— applied to enhance the learning experience by

1 adapting content to individual student needs. By
4 . o .
continuously monitoring student behavior such as
Elementary Middle High . . .
School School School learning pace, interaction patterns, and assessment
GALLUP

performance, the system is able to identify learning

Fig 6.3: Student Engagement Over Time difficulties and strengths in real time.

The proposed platform effectively analyzes
120
behavioral data using Al techniques to provide

100 _ . .
personalized learning paths, recommend suitable

B Scientific
80 4 7 > . . . .
Founaal Weking content, and deliver timely feedback. This adaptive
® Orul Presentation .
60 approach helps improve learner engagement,
0 4 :,"‘“" understanding, and overall academic performance
resentation
20 4 ® Minimum Score when compared to traditional one-size-fits-all
04 learning systems.

Group Group Group Group Group
A B C D E

=

Furthermore, the system ensures continuous

improvement through dynamic updates to the student

Fig 6.4: Performance Improvement Analysis . _ .
learning profile, enabling smarter recommendations

over time. The modular architecture, well-defined

Vol15Issue 03, March2026 ~ ISSN2456-5083 ~  Page58



International Journal for Innovative

€ngineering and Management Research

PEER REVIEWED OPEN ACCESS INTERNATIONAL JOURNAL

processes, and scalable design make the
platform suitable for real-world educational

environments.

In conclusion, this project highlights the
potential of Al-driven personalization in
education and proves that behavior-aware
learning systems can significantly contribute
to more effective, student-centered digital

learning solutions.

VIII. FUTURE SCOPE

In the future, the Al-Based Personalized
Learning Platform can be further enhanced
by integrating advanced artificial intelligence
and deep learning techniques to achieve more
accurate behavior analysis and personalized
recommendations. The system can be
extended to include real-time adaptive
learning, where content is dynamically
adjusted during a learning session based on
student interactions and performance.
Incorporating emotion and sentiment
analysis using facial expressions, voice, or
text inputs can help identify learner
frustration or engagement levels, enabling
more empathetic and effective learning
support.  Additional features such as
gamification, mobile application support,
and multilingual content can significantly
improve user engagement and accessibility.
The platform can also be integrated with
existing learning management systems and
expanded with instructor and parent
dashboards for better progress monitoring.
With explainable Al and large-scale
analytics, the system can evolve into a
transparent, scalable, and intelligent learning
solution suitable for widespread educational
adoption.
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