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Abstract

Online learning is a part of education these days but a lot of students still drop out. This study
is about using machine learning to figure out which students are likely to drop out. The study
uses information from Kaggle including a set of data about students who took online courses.
The researchers looked at things like how much students participated how they did in their
classes and what they did while they were taking the courses to see how these things affect
whether students drop out.

The study used a kind of computer program called a Random Forest classification model to
predict whether a student would drop out or keep taking the course. Before they made the
program, they cleaned up the data made features and looked at the data to make sure it was
good and the program would work well. They then checked to see how well the program
worked by using tests like accuracy, precision, recall and F1-score. What they found out was
that students who did not participate much missed assignments. We’re not active were the ones
who usually dropped out. The program was good at finding students who were at risk of
dropping out which means that teachers can help them early. The study says that machine
learning can help keep students in school by allowing teachers to give them help when they
need it and make better decisions, about online learning.
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Introduction

Online learning is really popular these days because students can study at any time and from
any place. A lot of people use platforms to learn new things and get better at what they do. But
there is a problem with online education. A lot of students do not finish their courses and quit
before they are done. Students quit their courses for reasons, such as they are not interested
they do not feel like learning they do not manage their time well and they have trouble
understanding the course. When students learn online they do not get to talk to their teachers
much so they might feel like they are not connected and they lose interest after a while. As a
result they do not participate much and eventually they stop learning altogether.

These days online platforms collect a lot of information about students, such as when they log
in how time they spend on their courses and how well they do on their assignments. We can
use this information to understand how students behave and find patterns. By using computer
techniques, we can even predict if a student is likely to quit or keep taking the course. In this
study we use a computer model called Random Forest to look at student information and predict
if they will quit. The main goal is to find students who are having trouble and help them have
a better learning experience. This way online platforms can do something to help students on
and reduce the number of students who quit.
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Overall this study is about using information and technology to fix the problem of students
quitting and make online learning better. Online learning can be very helpful, for students. We
want to make sure they can succeed. By using data and technology we can make online learning
more effective. Help students achieve their goals.

2. Statement of the Problem

Online learning platforms are really popular. They have a big problem. Many students drop
out. A lot of students sign up for courses. Do not finish them. This makes online education less
effective.

The main issue is that it is hard to tell which students are likely to drop out on. Even though
platforms collect lots of data on students like login activity time spent on courses and how well
they do on assignments this data is not used well to predict who will drop out. Many things can
lead to students dropping out such as engagement not doing well in their courses and not being
active. These factors are complicated. Cannot be easily understood using old methods.

So we need a solution that uses data and machine learning to look at how students behave and
predict who will drop out. This will help find students who're at risk early and allow to help
them in time which will improve student retention, in online courses. Online learning platforms
can work better if they use machine learning to predict student dropout and take action to
prevent it. Student dropout is a problem that affects online learning platforms and machine
learning can help solve it.

Objectives of the Study

1. To analyze student engagement, performance, and behavioural patterns in online
learning.

2. To identify the key factors that influence student dropout.
3. To develop a machine learning model (Random Forest) to predict student dropout.

4. To provide suggestions for reducing dropout and improving student retention in online
learning platforms.

3. Scope of the Study

This study is about predicting when students drop out of courses. It uses data to understand
what makes students complete or quit their courses.The study uses a dataset from Kaggle. This
dataset has student records from different online courses. It looks at things like how students
log in how much time they spend on the platform how far they get in their courses how many
assignments they submit and how often they are inactive. These things help find patterns that
show which students might drop out.

The study does a thing. It makes a machine learning model to predict if a student is active or at
risk of dropping out. The model used is called Random Forest. It also. Analyses the data, Then
it checks how well the model works.

However the study has some limits. It only uses existing data. Does not ask students questions.
It also only looks at courses. So it might not be the same, for all courses. The goal of the study
is to help keep students in courses. It wants to give information and a way to predict which
students might drop out. This can help make education better.
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4. Research Methodology

This study uses a numbers-based approach to analyze and predict when students drop out of
courses. The research aims to describe and predict student behaviour and to build a computer
model that can forecast dropout. The study uses existing data from Kaggle. The data includes
student records with information on how engaged they are how well they perform and their
behaviour patterns. Relevant records are chosen from this data for analysis.

A sampling method called sampling is used to choose data that is relevant to the study. The
focus is on students in online courses where predicting dropout is important.

The research process involves steps:

* Data collection from Kaggle

* Data cleaning and fixing missing values

* Exploring the data

* Preparing the data for modelling

* Building a model using Random Forest

* Evaluating the model using metrics, like accuracy and precision

The Random Forest algorithm is used to predict student dropout. The data is split into two parts
to test the models performance. Accuracy, precision, recall and F1-score are used to evaluate
the model. Overall this approach provides a way to analyze student behaviour and build a model
that can predict dropout in online courses.

Findings
The study provides several important findings related to student dropout in online learning

environments based on data analysis and the Random Forest model.

1. Student engagement is a key factor: Students who log in frequently and spend more time
on the platform are more likely to complete the course. Low engagement leads to higher
dropout.

2. Academic performance affects retention: Students who submit assignments regularly
and score well in quizzes tend to remain active, while poor performance increases dropout
risk.

3. Inactivity is a strong indicator: Students who do not log in for a longer period are more
likely to drop out. “Days since last login” is one of the most important variables.

4. Assignments play an important role: Missing assignments is strongly linked to dropout
behaviour.

5. Model performs well: The Random Forest model shows good accuracy in predicting
whether a student will drop out or continue.

6. Key influencing factors identified: Features like progress percentage, inactivity, and
assignment completion have the highest impact on prediction.

© 2026, IJSREM | https://ijsrem.com DOI: 10.55041/IJ]SREM 62449 | Page 3


https://ijsrem.com/

International Journal of Scientific Research in Engineering and Management (I[JSREM)

L5 N2hy
@REM\"
< Jounal
w Volume: 10 Issue: 05 | May - 2026 SJIF Rating: 8.659 ISSN: 2582-3930

7. Class imbalance observed: Dropout cases are fewer compared to active students, but the
model still identifies patterns effectively.

Overall, the findings show that student dropout can be predicted using data analysis, and early
identification of at-risk students can help improve retention in online learning platforms.

Suggestions (Recommendations)

Based on the findings of the study, the following recommendations are suggested to reduce
student dropout and improve retention in online learning platforms:

1. Improve student engagement: Platforms should encourage regular participation through
interactive content, quizzes, and discussions to keep students actively involved.

2. Early identification of at-risk students: Use machine learning models to detect students
with low activity or performance and provide timely support.

3. Provide personalized support: Offer customized learning plans, reminders, and guidance
based on individual student needs and behaviour.

4. Regular monitoring of student activity: Track login frequency, time spent, and
assignment completion to identify signs of disengagement.

5. Enhance course design: Courses should be simple, engaging, and well-structured with
clear instructions and short modules to maintain student interest.

6. Encourage assignment completion: Provide deadlines, reminders, and feedback to ensure
students complete their tasks on time.

7. Introduce motivation strategies: Use rewards, certificates, and progress tracking to
motivate students to complete courses.

8. Implement early warning systems: Integrate predictive models into platforms to
automatically alert instructors about at-risk students.

Overall, these recommendations can help online learning platforms improve student retention
and provide a better learning experience.

Conclusion

This study focused on predicting student dropout in online learning environments using a data-
driven approach and the Random Forest machine learning model. The results show that student
dropout is mainly influenced by factors such as low engagement, poor academic performance,
and inactivity. Students who frequently log in, spend more time on the platform, and complete
assignments are more likely to finish their courses. The developed model performs effectively
in identifying students who are at risk of dropping out. This proves that machine learning can
be a useful tool in analysing student behaviour and making accurate predictions. By using such
models, online learning platforms can take early actions to support students and reduce dropout
rates.

The study also highlights the importance of monitoring student activity and providing timely
intervention. Features like progress percentage, days since last login, and assignment
completion play a key role in predicting outcomes.
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In conclusion, this research demonstrates that combining educational data with machine
learning techniques can improve student retention and enhance the overall effectiveness of
online learning systems.
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