© January 2026 | IJIRT | Volume 12 Issue 8 | ISSN: 2349-6002

Al-Enhanced E-Learning Analytics and Prediction Using

Machine Learning

V. Mageswari!, G. Yuvasri’
'MCA, Assistant professor, Department of Master of Computer Applications

’MCA, Christ College of Engineering and Technology Moolakulam, Oulgaret Municipality, Puducherry —

Abstract—Abstract the rapid expansion of digital
learning has created an ever-growing demand for
intelligent learning support systems that can
comprehend student behaviours and predict academic
outcomes this ai-enhanced e-learning analytics system
proposes the employment of machine learning
algorithms on student interaction data such as
attendance quiz performance assignment submissions
study hours and participation to classify learners into
different performance categories combining data
analytics dashboards and personalized learning
recommendations the system facilitates teachers and
administrators

In early identification of at-risk students and
improvement of overall learning outcomes the entire
platform would be developed on a secure multi-user
framework with facilities for admin teacher and student
roles hence ensuring role-based access to analytics and
insights the model will make use of visualizations and pdf
reporting in order to facilitate decision-making and
academic planning the research addresses the increased
demand for predictive learning systems and aims at
contributing to a reduction in dropout risks while
enhancing learning quality in e-learning environments

Index Terms—Learning Analytics, Student Performance
Prediction, E-Learning Analytics System, Machine
Learning in Education, Academic Performance
Monitoring, Educational Technology

[. INTRODUCTION

Traditional learning environments are devoid of
continuous monitoring and timely interventions that
could help in the early identification of learners facing
difficulties before actual failure. E-learning, aided by
advances in machine learning, has now provided
opportunities for real-time tracking of student
engagement and performance [3]. With increasing
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educational data available as LMS log interactions,
assessments, and participation, predictive analytics
has become possible, showing patterns related to the
direct influence on the learner’s success [4].

Dropout rates in online education are still a major
concern in India and globally due to poor motivation
among students, limited personal guidance, or
inability to cope with digital learning systems [5].
Thus, automated assessment of student behavior may
predict academic performance necessary to take
corrective measures through proper instructor support.
This project deals with this very essential requirement
by delivering an innovative learning analytics-
supported platform with enhanced prediction and
visualization capabilities.

II. MAIN OBJECTIVES

The central aim of this system is to use artificial
intelligence in detecting performance trends and
predicting student outcomes, with the ability to assist
educators in strategizing ways of delivering
personalized learning. The system is intended to allow
for easy integration that improves student engagement,
academic effectiveness, and decision-making by
converting raw data into actionable insights using
predictive machine learning models [6].

The project focuses on the analysis of students'
learning behaviour using performance metrics and the
prediction of their outcome categories. It also focuses
on helping teachers identify academically weak
students as early as possible and providing insights in
visual format which effectively communicate
strengths and weaknesses. Another important
objective is to ensure secure access to education data
through a well-defined user-role structure[13].
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ITII. APPLICATIONS

The proposed system can be used in schools, colleges,
universities, corporate training platforms, and open
online course portals. It allows for the monitoring of
continuous academic growth through dashboards,
performance alerts, and personalized feedback
systems. Through the platform, educational
administrators can optimally refine teaching strategies
while students are able to enhance self-learning
through instant academic evaluations and targeted
content suggestions [7][8]

IV. ALGORITHMS

Machine learning techniques are considered to be one
of the most applicable in educational analytics,
classifying learners into categories and predicting
academic outcomes based on historical behaviour and
performance data [1][2]. In this project, the approach
being used is supervised learning, where students will
be categorized into three groups: High, Medium, and
Low performers [3].

Random Forest Classifier Random Forest is an
ensemble learning algorithm that builds multiple
decision trees to reach an improved predictive
accuracy [4][5]. For every tree, it randomly selects
features and data subsets, thus reducing overfitting and
increasing robustness in datasets where attributes for
student performance vary largely [4]. Usage in this
system:

Predicts the academic achievement of students based
on parameters such as attendance, quiz scores, and
learning activities [6]. XGBoost (Extreme Gradient
Boosting) XGBoost is a very efficient gradient
boosting technique that builds models in a sequence,
with each new model (tree) correcting errors of
previously misclassified data instances [7][8].
Regularization and computation are optimized in this
technique; hence, yielding better results for complex
and imbalanced datasets containing educational data
[7]1[9]. Usage in this system: Helps in earlier
identification of academically at-risk students by
extracting deep patterns in learning behaviour [8][9].

IJIRT 191447

Alogrithm purpose strengths
Random forest Prediction of Reduces
student missing
performance values,
category reduces

overfitting

GBoost Identify the fast learning,

low-performing handles

student complex
accurately patterns

V. MACHINE LEARNING TECHNIQUES

Learning analytics focuses on the measurement and
analysis of data about learners for understanding and
optimizing learning experiences. Machine learning
enhances this domain by making predictive modelling
possible, indicating potential academic risks or levels
of success based on behaviours patterns.[9] This
project integrates supervised learning models such as
Random Forest and XGBoost to classify learners and
provide teachers with accurate insights. The
combination of visual analytics with Al-based
feedback contributes to improving academic outcomes
and supports adaptive learning environments.[10]

VI. SCOPE

The focus of this work is to predict student
performance based on multiple variables of
engagement from an e-learning platform. This work
also involves the integration of a secure authentication
dataset, visualization using Charts, and PDF reporting
using Report Lab. Supported for offline/decentralized
deployment using Flask and SQLite, the system is
quite, affordable and accessible to any educational
institution even with

Personalized

Recommendations Secure Authentication

0ffline Deployment Dataset Integration

PDF Reporting Visualization
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VII. EFFECTS

The system effectively contributes to the improvement
of academic results, reducing dropout rates through
the timely provision of alerts and preventive
recommendations. Real-time student insights further
equip educators with better quality instruction and
intervention strategies [14]. Improved motivation,
confidence, and digital engagement are ensured for
students when instant feedback on their progress is
available [15]. Overall institutional performance
benefits from the integration of such intelligent
learning analytics solutions.

VIII. BENEFITS

The biggest advantage of this system is timely
performance prediction, which helps prevent student
academic failure before it occurs. Personalized
recommendations improve the engagement of students
and their learning speed. Teachers save effort because
they access, in automated ways, visual reports and risk
alerts rather than having to analyse each student
manually. [16] Institutions benefit from better
academic outcomes, improved resource plan.
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IX. CONCLUSION

This Al-enabled e-learning analytics system
overcomes the lacuna of traditional approaches to
assessment by predicting academic outcomes and
providing visual analytics and personalized
recommendations. As digital education continues to
grow globally, intelligent learning systems like this
contribute significantly to improvements in student
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success, reducing the number of dropouts while
improving teaching methods. The project offers a
scalable solution that can easily adapt to any
educational establishment by making learning more
supportive and data-driven[20].

X. FUTURE ENHANCEMENTS

The system may be extended by adding advanced
features such as deep learning models for more
detailed prediction accuracy, student emotion
detection through video analytics, chatbots for
automated mentoring, and cloud-based deployment
for large-scale institutions.[21] Some potential future
work may include tracking mental health, adaptive
content recommendations, and integration with IoT
devices for physical classroom behaviours monitoring.
Blockchain technology may further enhance integrity
of data and secure authentication in academic analytics
platforms [22].
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