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Abstract - In today's digital era, education continues to
face challenges in delivering personalized learning
experiences that cater to the diverse needs of individual
learners. Traditional e-learning systems often provide
uniform content without considering each student’s unique
learning pace, style, or comprehension level, leading to
disengagement and reduced academic outcomes. To address
this gap, there is an increasing need for intelligent
educational platforms capable of adapting dynamically to
learner profiles. Learnwise, an Al-powered personalized e-
learning platform, leverages machine learning algorithms to
recommend customized learning paths, monitor assessments
in real time, and offer targeted feedback based on user
behavior and performance metrics. By analyzing key factors
such as learner engagement, progress rates, and
comprehension patterns, Learnwise empowers students with
tailored educational journeys that enhance understanding,
motivation, and overall success. The system aims to
transform traditional learning into a proactive, data-driven
experience, ensuring higher retention, better academic
performance, and more meaningful learner engagement.
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1L.INTRODUCTION

The traditional model of e-learning often fails to address the
individual needs and capabilities of diverse learners, leading
to disengagement, reduced retention rates, and suboptimal
learning outcomes. Many existing educational platforms offer
standardized content delivery, which does not adapt to the
learner’s pace, comprehension levels, or preferred learning
styles. This one-size-fits-all approach undermines the
effectiveness of education, especially in an era where
personalization and real-time feedback are increasingly
essential for learner success.

Recognizing these challenges, there is an urgent need to
develop an intelligent e-learning system that dynamically
adjusts to each learner’s unique requirements. To address this
gap, we propose Learnwise—an Al-powered personalized e-
learning platform designed to provide customized learning
paths, real-time assessment monitoring, intelligent
recommendations, and proactive learner support. Learnwise
leverages advanced machine learning algorithms to analyze
learning behaviors, progress patterns, and engagement
metrics, thereby delivering tailored educational experiences
that promote deeper understanding, higher retention, and
greater academic achievement.

1.1 DOMAIN INTRODUCTION

Machine learning, as a pivotal branch of Artificial Intelligence
(Al), empowers systems to autonomously learn, adapt, and
improve from experience without requiring explicit
programming for every scenario. In educational technology,
machine learning plays a transformative role by analyzing
vast amounts of learner data, identifying hidden patterns, and
adjusting learning paths dynamically based on individual
performance.

Unlike traditional educational software that relies on static
rules and predefined content flows, Al-driven platforms like
Learnwise leverage predictive models to recommend
personalized content, monitor learner engagement in real-
time, and deliver feedback suited to the learner's progress.
This dynamic adaptation fosters a flexible, scalable, and data-
informed learning environment, enabling more effective
educational outcomes compared to conventional systems.

Fig.1.Implementation Process
1.2 OBJECTIVES

The core objective of the Learnwise platform is to
revolutionize  digital learning by providing highly
personalized educational experiences to every learner. The
project involves collecting user interaction data, processing it
through machine learning algorithms, and applying real-time
adaptive techniques to tailor learning modules dynamically.

Learnwise aims to:

Implement Al-driven content recommendation based
on learner preferences and performance history.

Integrate real-time proctoring tools using computer
vision and audio analysis to maintain assessment
integrity.

Develop a reward-based system (“Learn and Earn")
to boost learner motivation and engagement.

Provide detailed analytics dashboards that track
individual learner progress, strengths, and areas for
improvement.

© 2025, IJSREM | www.ijsrem.com

DOI: 10.55041/IJSREM48409 |

Page 1


http://www.ijsrem.com/

gt “2hy

e-Journal

Gl

Volume: 09 Issue: 05 | May - 2025

"i:sag International Journal of Scientific Research in Engineering and Management (IJSREM)

SJIF Rating: 8.586 ISSN: 2582-3930

e Build a responsive, user-friendly web application
where students, instructors, and administrators can
interact seamlessly with learning resources and
progress tracking systems.

By delivering an intelligent, adaptable, and engaging
platform, Learnwise strives to enhance learner success,
satisfaction, and overall academic performance.

1.3 SCOPE OF THE PROJECT

The scope of Learnwise encompasses the design,
development, and deployment of an Al-powered personalized
e-learning platform with real-time monitoring and adaptive
learning capabilities. By analyzing user behaviors, assessment
performances, and engagement metrics, Learnwise offers
customized learning paths and tailored recommendations for
each learner.

The system supports dynamic adaptation of educational
content to optimize knowledge retention, ensures academic
integrity through Al-driven test monitoring, and encourages
active learner participation via gamification elements like
rewards and badges.

Furthermore, Learnwise is scalable and modular, allowing
seamless integration with mobile devices, cloud services, and
future Al advancements. Its scope also extends to enabling
institutions to personalize curricula delivery, track learner
success at a granular level, and implement data-driven
strategies to enhance educational quality.

Ultimately, Learnwise positions itself as a transformative
solution in the digital education sector, promoting equity,
personalization, and innovation in learning across diverse
academic environments.

2.SYSTEM ANALYTICS
2.1 EXISTING PROBLEM

The current landscape of e-learning platforms is often
characterized by static content delivery models, limited
personalization, and the absence of real-time learner
monitoring and adaptive feedback. Many educational systems
rely heavily on predefined curricula without dynamically
adjusting to each learner’s comprehension level, learning
pace, or engagement patterns. As a result, students often
experience disinterest, reduced motivation, and suboptimal
academic performance.

Although significant advancements have been made in online
education, there remains a considerable gap in developing Al-
driven systems capable of real-time adaptation and
personalized learning path generation. Moreover, most
existing platforms lack intelligent proctoring mechanisms
during assessments, raising concerns about academic integrity
in remote learning environments. Thus, there is a growing
demand for intelligent, adaptive, and secure e-learning
platforms that can continuously monitor learner behavior,
personalize content, and maintain the credibility of online
evaluations.

2.2 PROPOSED METHODOLOGY

Learnwise addresses these challenges by leveraging advanced
Al and data analytics technologies to deliver a personalized
and adaptive e-learning experience. The proposed system
dynamically analyzes learner data—including interaction
patterns, progress metrics, and assessment outcomes—to
recommend customized learning paths tailored to individual
needs.

The system implements multiple machine learning models,
such as Recurrent Neural Networks (RNNs) and Long Short-
Term Memory (LSTM) networks, to predict learner
engagement trends and optimize content delivery
dynamically. An ensemble approach combining collaborative
filtering and content-based filtering models enhances the
accuracy of learning recommendations by aggregating the
strengths of different algorithms.

Additionally, Learnwise integrates Al-based test monitoring
using computer vision techniques to ensure examination
integrity through real-time audio and video analysis. The
reward-based "Learn and Earn" model is incorporated to
incentivize and motivate learners by linking academic
achievements with tangible rewards.

Through these methodologies, Learnwise aims to transform
the traditional e-learning environment into a dynamic,
adaptive, secure, and highly engaging platform, thus
improving learner outcomes, maintaining assessment
credibility, and fostering sustained academic success

3.MODELS AND METHODS
3.1 RANDOM FOREST ALGORITHM

Random Forest is a popular machine learning algorithm that
belongs to the supervised learning family. It can be used for
both classification and regression tasks. In the context of
Learnwise, Random Forest is utilized for tasks such as
predicting learner success rates, dropout probabilities, and
engagement levels.

Random Forest operates on the principle of ensemble
learning, combining multiple decision trees to solve complex
problems and improve predictive accuracy. Instead of relying
on the output of a single decision tree, Random Forest
aggregates the results from multiple trees and takes a majority
vote (for classification) or average (for regression) to make
the final prediction.

Working Process:

e Step 1: Randomly select K subsets of the training
data.

e Step 2: Build a decision tree based on each subset.
e  Step 3: Choose the number of trees N to be created.
e  Step 4: Repeat Steps 1 and 2 for each tree.

e Step 5: During prediction, aggregate the outputs from
all decision trees for a final decision.
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The ensemble approach of Random Forest enhances model
robustness, reduces overfitting, and provides more reliable
predictions in educational personalization tasks.

3.2 DECISION TREE

The Decision Tree algorithm is a supervised learning
technique that is widely used for both classification and
regression problems. Within Learnwise, Decision Trees help
predict suitable content paths, recommend course materials,
and personalize quiz difficulty based on learners' performance
history.

A Decision Tree constructs a tree structure where:

e Internal nodes represent decision points based on
feature values (e.g., learner engagement, quiz
performance).

e Branches represent possible outcomes of those
decisions.

e Leaf nodes represent final outputs (e.g., recommend
easier modules, introduce challenges).

The tree is grown by splitting the dataset into subsets based on
the most significant attribute at each node. The process
continues until reaching stopping conditions such as
maximum depth or minimum leaf size, resulting in effective
personalized decision-making for each learner.

3.3 SUPPORT VECTOR MACHINE (SVM)

Support Vector Machine (SVM) is a supervised learning
algorithm primarily used for classification tasks. In the
Learnwise platform, SVM can be applied for classifying
learners into different engagement levels (e.g., highly
engaged, moderately engaged, at-risk) based on behavior
analytics.

Applications in Learnwise:

e Learner Classification: Identifying user
engagement categories for targeted interventions.

e Handling Complex Data: Capturing intricate
relationships between engagement metrics, course
completion rates, and satisfaction levels.

e Big Data Management: Handling large-scale learner
datasets, including video interaction patterns, quiz
results, and session activity.

e Noise Tolerance: Effectively handling imperfect or
incomplete learner interaction data.

e Decision Transparency: While SVM models are
complex, examining support vectors provides insight
into the classification process.

SVM provides robust classification even with nonlinear, high-
dimensional educational data.

3.4 NEURAL NETWORKS

Neural Networks, particularly advanced deep learning
architectures like Recurrent Neural Networks (RNNs) and
Long Short-Term Memory (LSTM) networks, are central to
the Learnwise Al system. These models enable complex
predictions such as learner dropout forecasting, personalized
course recommendations, and progress trend analysis.

Applications in Learnwise:

e Learning Patterns: Neural networks detect hidden
learning patterns and behaviors from historical
learner data.

e Feature Extraction: Automatically identifies critical
features influencing learner success without manual
intervention.

e Sequential Data Modeling: RNNs and LSTMs
analyze time-series learning data, such as progress
over time or module engagement sequences.

e Adaptive Learning: Continuously learning from
incoming user interactions to adjust
recommendations dynamically.

e Scalability: Handling vast and continuously growing
educational datasets, making the platform robust for
institution-wide deployments.

Deep learning models bring powerful predictive capabilities to
personalized education by modeling complex, non-linear
relationships in learner behavior.

3.5 K-NEAREST NEIGHBORS (KNN)

K-Nearest Neighbors (KNN) is a simple, intuitive machine
learning algorithm used for both classification and regression
tasks. In Learnwise, KNN helps identify peer learning groups
and recommend personalized resources based on the learning
behaviors of similar users.

Applications in Learnwise:

e Personalized  Recommendations:  Suggesting
learning paths and resources by analyzing the nearest
neighbor learners’ performance.

e Similarity Matching: Identifying learners with
similar engagement patterns, knowledge gaps, or
course interests.

e Simplicity and Adaptability: Easy to implement
and adapt with evolving learner datasets.

e Data-Driven Insights: Relies on measurable data
points like quiz scores, time spent on content, and
interaction frequency.

e Continuous Improvement: As new learner data is
added, KNN updates its nearest neighbor sets,
ensuring recommendations remain accurate and
relevant.

KNN offers a straightforward yet powerful mechanism for
collaborative personalization based on learner proximity in the
feature space.
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4 MODULES AND UML DIAGRAMS

4.1 MODULES

The Learnwise platform is divided into the following major
modules:

e Admin Login

e User Registration and Authentication

e Personalized Learning Path Generation

e Al-based Test Monitoring

e Progress Tracking and Reporting

¢ Rewards Management (Learn and Earn)
4.2 MODULES DESCRIPTION
4.2.1 Admin Login
The admin module allows platform administrators to securely
log into the backend system using their credentials. Admins
can manage course content, monitor user activities, configure
learning models, and oversee system-wide operations.
Authentication is performed through a secure login interface,
and access is granted only if the credentials match with stored
admin records.
Functionality:

e Admin credential verification

e Dashboard access for managing users, courses, and
analytics

e Monitoring real-time learning statistics
4.2.2 User Registration and Authentication

Learners must register on the platform using personal details
like email, phone number, and password. Upon successful
registration, users can log in and access personalized learning
content based on their interaction history and preferences.

Functionality:
e New user sighup
e  Existing user login

e JWT-based token authentication for secure session
handling

4.2.3 Personalized Learning Path Generation

This is the core module that delivers adaptive learning
experiences. The Al engine recommends learning paths,
course modules, quizzes, and assessments tailored to each
learner’s profile, engagement history, and knowledge gaps.

Functionality:

e Collecting interaction and performance data

e Applying machine learning algorithms (e.g., RNN,
Random Forest) for prediction

e Dynamic adjustment of course sequencing
4.2.4 Al-based Test Monitoring

This module ensures academic integrity during online tests
using Al-driven video and audio monitoring. Real-time
anomaly detection is applied to flag suspicious activities such
as multiple faces, background noise, or gaze deviation.

Functionality:

e Webcam and microphone analysis

o Real-time alert generation

e Secure storage of flagged incidents for review
4.2.5 Progress Tracking and Reporting
Learnwise continuously tracks each learner’s academic
journey, compiling comprehensive progress reports that
include time spent on modules, quiz scores, test performance,
and recommendation adjustments.
Functionality:

e  Graphical dashboards for learners and instructors

e Performance analytics

e Learning history visualization

4.2.6 Rewards Management (Learn and Earn)

This module motivates learners by offering rewards based on
course completions, assessment excellence, and engagement
consistency. Rewards may include badges, certificates, or
redeemable points.

Functionality:
e Learning milestones tracking
e Reward issuance logic
e Redeem and leaderboard features
5.IMPLEMENTATION
5.1 DATA ANALYSIS
5.1.1 Exploring User Data Patterns

As we commence the implementation phase, our first step
involves performing a thorough analysis of user interaction
data. The objective is to uncover key patterns and
relationships between various user activities—such as course
engagement, test performance, time spent per module, and
resource usage.

By understanding how learners interact with the platform, we
can better personalize content recommendations and predict
user outcomes such as course completion or dropout
likelihood.
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5.1.2 Training Dataset Acquisition

The effectiveness of the Al models powering Learnwise relies
heavily on two factors: the richness of collected interaction
parameters and the quality of the training dataset.

To achieve this, we curated datasets by collecting user logs
from:

o  Pilot Learnwise platform usage sessions.

e Publicly available learning behavior datasets (e.g.,
from Kaggle educational repositories).

e Synthetic data generation mimicking realistic learner
activities.

The data includes parameters such as:
e  Time spent on different modules
e  Quiz scores and attempts
e  Session durations
o  Number of resources accessed
o Engagement levels based on clickstream data

Both behavioral data (engagement metrics) and performance
data (quiz scores, completion rates) were integrated to train
predictive models for learning path recommendation and
dropout prediction.

5.2 DATA PRE-PROCESSING

Before feeding the collected data into machine learning
models, several preprocessing steps were applied:

e Data Cleaning: Removed missing values and
erroneous entries from logs.

e Feature Engineering: Created new features such as
engagement scores and content interaction
frequencies.

e Data Encoding: Categorical variables like course
names and session types were label-encoded for
compatibility with models.

o Data Normalization: Standardized numeric values
(e.g., quiz scores, session times) using Min-Max
Scaling to improve model convergence.

e Train-Test Split: Divided the preprocessed data into
training and testing sets (80:20) to enable effective
model evaluation.

5.3 MACHINE LEARNING APPROACH
5.3.1 Linear Regression Model

Linear Regression was initially used to model simple
predictive tasks, such as:

e Predicting expected course completion time.

e Estimating learner engagement scores based on early
activity patterns.

Working:

e Independent variables: Time spent, number of

modules accessed, quiz attempts.

e Dependent variable: Engagement score or course
completion probability.

e The model fits a linear equation to the input features
and predicts continuous outcomes.

Implementation:
e  Used scikit-learn's LinearRegression() class.

e Training involved minimizing Mean Squared Error
(MSE) between predicted and actual engagement
outcomes.

e Post-training, model predictions were sorted to
highlight at-risk learners needing additional support.

5.3.2 Neural Networks

Given the complexity of personalized learning paths and
sequential behavior modeling, Neural Networks were
deployed for deeper pattern recognition.

Implementation Details:

e Built using the Keras framework with TensorFlow
backend.

e A Sequential Model was created:

o Input Layer: Accepting features like time
spent, quiz scores, number of login sessions,
etc.

o Hidden Layers: 2 hidden layers with ReLU
activation capturing nonlinear relationships.

o Output Layer: Predicting probabilities for
multiple categories (e.g., highly engaged,
moderately engaged, at-risk learners).

Applications:
e Predicting personalized next best content.

e Forecasting potential learner dropout.

e Dynamic adaptation of learning paths based on user
progress.

Neural networks significantly improved prediction accuracy
compared to basic regression models and allowed for real-
time adaptation based on incoming learner data.
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6.RESULTS
6.1.0UTPUTS:
6.1.1.Home page :

The home page serves as the entry point for all users. It
presents an intuitive dashboard that summarizes the platform’s
features such as personalized learning paths, trending courses,
and access to community forums. Navigation is simplified
with clearly labeled sections for students, instructors, and
administrators. The user interface was designed to ensure ease
of use across different devices.
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6.1.2Course Page :

The course page displays a curated list of courses categorized
by domain, difficulty level, and learner rating. Each course
card contains details such as instructor information, duration,
and number of enrolled students. Al algorithms prioritize
content based on user history and learning objectives, offering
a truly personalized experience.
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6.1.5.Category Page:

This page organizes the available courses under predefined
categories such as Technology, Business, Science, and Arts.
Filtering and sorting mechanisms enable learners to easily
find relevant material. The intelligent recommendation engine
operates in the background to suggest courses that align with
the user’s academic profile and interests.
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6.1.3Community Page

The community page fosters collaboration among learners.
Users can post questions, participate in discussions, and share
learning resources. Al moderation ensures content relevance
and maintains a safe learning environment. This feature
enhances engagement and simulates a classroom-like peer
interaction in a virtual setting.
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6.1.4Course Upload Page

The course upload page is designed exclusively for instructors
and administrators to add new educational content to the
platform. It includes structured fields to input course titles,
descriptions,  objectives, prerequisites, and estimated
completion time. Instructors can upload multiple types of
media, such as videos, PDFs, and interactive quizzes. The
page also allows tagging of courses under specific categories
to improve discoverability. Al assistance suggests optimal
tags and formats to enhance learner engagement and course
reach. Validation checks ensure all required fields are
completed before publishing the course.
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6.1.6Test Monitoring Page

An advanced Al-based proctoring system is integrated into
this page to uphold test integrity. It uses real-time video and
audio input to detect anomalies such as the presence of
unauthorized persons or suspicious behavior. Alerts are raised
automatically, and instructors receive a test integrity score
post-assessment. This ensures credibility in the evaluation
process.
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6.1.7.Exam Monitoring System Page

The Exam Monitoring System page is an integral part of
Learnwise, designed to ensure fairness and integrity during
online assessments. Using Al-based video and audio
monitoring tools, this system continuously scans the test
environment for irregularities. It detects suspicious activities
such as unauthorized presence, unusual noise levels, or
prolonged absences from the screen. The system
automatically flags potential violations and generates a
detailed report at the end of each session for the instructor’s
review. Real-time alerts enable immediate corrective actions
if needed. This monitoring system not only upholds exam
standards but also builds trust in the e-assessment process,
making remote proctored exams more secure and credible.
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6.1.8..Instructor Page

This module is tailored for instructors who manage course
content and monitor student progress. The interface includes
options to upload lectures, create assessments, and view
learner analytics. Instructors can provide feedback, initiate
Q&A sessions, and track learner engagement using Al-
generated insights.
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6.1.9.Admin Page

The admin panel is restricted to authenticated administrative
users. It provides tools for managing user accounts, uploading
course content, reviewing analytics, and monitoring platform
usage. The interface includes controls for system-wide
announcements and course verification. This module ensures
data integrity and supports backend operations such as user
access rights and performance tracking.

Admin Dastoard
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7.CONCLUSION

The Learnwise platform demonstrates a significant
advancement in delivering personalized education through the
integration of Al techniques. By leveraging real-time learner
data, adaptive learning models, and dynamic content
recommendation engines, the system empowers users with
tailored learning pathways, enhancing engagement, retention,
and success rates.

Through the combination of machine learning algorithms such
as Decision Trees, Random Forests, and Neural Networks,
Learnwise effectively recommends suitable courses, predicts
learner progress, monitors assessment integrity, and awards
performance-based rewards. Our testing achieved high
accuracy levels in user behavior prediction and adaptive
learning recommendation, demonstrating the robustness of the
implemented models.

This solution offers educational institutions the opportunity to
improve academic outcomes, better monitor student progress,
and promote active learning through Al-driven insights.
Furthermore, by dynamically adapting to each learner’s needs,
the system reduces dropout rates and optimizes the
educational journey.

Future enhancements involve expanding the Learnwise
platform with predictive models for long-term learner success
forecasting, integrating Al-based tutoring assistants, and
deploying a mobile application version to make personalized
education accessible to a broader audience. With these future
upgrades, Learnwise aims to revolutionize digital learning
experiences and make education smarter, more adaptive, and
universally accessible.
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