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Abstract - With the help of artificial intelligence (AI),
education is going through a tremendous change.
Through this change, it is now easier to get a better
picture of how well students are doing and to spot kids
who might quit school. This study looks at how
learning analytics powered by artificial intelligence
could be used to figure out how many students succeed
and how many drop out by looking at patterns in
students' attendance, online activity, and level of
interest. The paper will use data from massive open
online courses (MOOCS), online learning tools, and
university databases to show how artificial intelligence
can help students stay on track by allowing for timely
interventions. It will be possible to do this by looking
at the facts. That being said, it's possible that these
treatments will include suggestions for adaptive
learning and personalized feedback. The goal is to
help teachers make smart choices, support students in
doing well in school, and lower the number of students
who drop out. This will be done with the help of an
artificial intelligence model that can be trusted and is
moral. To make sure that Al is used in schools in an
acceptable way, this study will also look at problems
like keeping data safe, getting rid of bias, and
encouraging openness. At the end of the day, our study
aims to make education more flexible, effective, and
open to all students.

Keywords: student performance prediction, dropout rate
analysis, machine learning in education, predictive
analytics, adaptive learning, student retention, early
warning systems, personalized education, data-driven
decision-making.

I. INTRODUCTION

Educational Data Mining (EDM) is a fast developing
subject that pulls from a range of disciplines, including
data machine learning, statistics, and
visualization, in order to study the vast volumes of data

mining,

that are generated inside educational environments. As
one of the many essential uses of EDM, one of the most
important applications is the capacity to forecast the
amount of academic performance that students will
achieve. In addition to these applications, there are a great
many more that are of great significance. The purpose of
this program is to identify children who are at risk of
underperforming and to give timely interventions to those
children who have been recognized as being at risk. All of
these students will be included in the program. The
utilization of this program allows for the identification of
these youngsters to be completed. It is possible for
educators and educational institutions to gain useful
insights into the factors that drive academic achievement
and to proactively take steps to increase learning outcomes
through the application of a variety of machine learning
algorithms. This is a capability that is available in the field
of education. They have the ability to acquire these
insights, which enables them to carry out this activity.
Through the utilization of machine learning, this objective
can be realized in a fashion that is both more expedient
and less difficult.
In the process of seeking to ascertain the amount of
academic performance that students have attained, it is a
standard practice to take into account a number of major
milestones that have occurred along the way. This is
because determining academic performance is a process
that involves a number of steps, which is the reason for
this reason. The first phase in the process entails acquiring
important information from a number of various
educational platforms, including Learning Management

Systems (LMS), student information systems, and

© 2026, IJSREM | https://ijsrem.com

DOI: 10.55041/IJSREM58724 |

Page 1


https://ijsrem.com/

j.-t' “ARe
; IJSREM\

% g7 INternational Journal of Scientific Research in Engineering and Management (IJSREM)

5

Volume: 10 Issue: 03 | March - 2026

SJIF Rating: 8.659 ISSN: 2582-3930

assessment databases, among others. Next, this
information is brought into the system through the process
of importation. The data in question could potentially
contain a large variety of various properties, depending on
the circumstances. There is a huge selection of choices
available for those who are interested. The criteria that are
included in this category include, but are not limited to,
demographics, previous academic records, engagement
indicators (such as the number of times a student logs into
the learning management system or participates in online
forums), assessment results, and even psychological or
socio-economic characteristics. These are just some of the
criteria that are included.
After the data has been collected and preprocessed (which
includes operations such as cleaning, addressing missing
values, scaling features, and selecting features), the
application of machine learning techniques is then carried
out in order to construct prediction models. This is done in
order to make predictions. As a result of this, it is possible
to make

forecasts regarding subsequent events. As a consequence
of this, it is feasible to make predictions concerning the
events that will take place in the future. There is a wide
variety of algorithms that can be utilized in order to
achieve the most optimal combination of outcomes while
adhering to the limits of the parameters that are available.
This depends not only on the qualities of the data, but also
on the purpose of the job that is being carried out, which
is to make certain predictions. This is necessary in order
to accomplish the task at hand. It is common practice to
employ methods such as Logistic Regression, Support
Vector Machines (SVM), and Decision Trees when
dealing with tasks that involve binary classification. This
is because these methods are able to accurately predict the
outcomes of the work. Additionally, strategies that are
analogous to ensemble approaches, like as Random
Forests and Gradient Boosting, are widely utilized for
projects of this sort. These strategies are used to complete
assignments. Determining whether or not a student would
be successful in a certain class is a good example of the
kind of work that goes under this category. This is an
example of the kind of work that falls under this category.
A student will either pass the course or they will not pass
it. There is no other option. There is a large number of
regression models that have the potential to be effective
when it comes to the practice of forecasting continuous
outcomes, such as final grades. These models are
available. Regression modeling is an example of a
practice that falls into this category. Models such as linear
regression, polynomial regression, and support vector

regression are examples of the types of statistical
procedures that fall under this category. Furthermore,
support vector regression is an additional example.

It is common practice to carry out tests and evaluations
by making use of a variety of various performance
indicators in order to choose the algorithm that is most
appropriate for a certain set of circumstances. In order to
ascertain the algorithm that will be chosen, this step is
carried out initially. It is carried out in this manner in
order to determine which algorithm is the most suitable
for the situation that is being considered. When doing
categorization assignments, it is usual practice to engage
in the utilization of a number of different measurements.
For example, accuracy, precision, recall, F1-score, and
Area Under the ROC Curve (AUC) are all examples of
metrics that fall under this category. Several different
measures are applied in order to fulfill the objective of
providing assistance in the classification process. There
are a number of measures that are utilized in order to
assess the predictive capacity of the model. These metrics
include Mean Squared Error (MSE), Root Mean Squared
Error (RMSE), and R-squared. For the purpose of
determining how predictable the model is, these metrics
are utilized. At the time that regression operations are
being carried out, these measures are utilized with the
intention of determining whether or not the model is
accurate. Because of the specifics of the situation, this is
done. Using cross-validation techniques is crucial in order
to prevent overfitting and to ensure that the model can be
used with data that has not been seen before. This is
because overfitting can be detrimental to the accuracy of
the model. In order to accomplish this objective, it is
necessary to make certain that the model can be applied
with both types of data being taken into consideration.
Because of the insights that can be derived from these
prediction models, it is feasible that educational
institutions and organizations will be able to make a
substantial amount of progress. This is because of the
potential for these models to provide. It will be possible
to put into action treatments that are especially
customized to suit the requirements of the children if it is
proved that children who are at risk have been identified
at an early level. This will be the case if it is demonstrated
that the identification of these children has occurred at an
early stage. therapies such as personalized feedback, one-
of-a-kind learning tools, and further training are all
examples of therapies that could be implemented within
the context of the learning environment. There are also
further instances, such as the availability of tools that
allow for the student's learning to be individualized. It is
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possible to achieve the objective of acquiring an
understanding of the elements that greatly influence
academic performance by going through the process of
gaining an understanding of educational methods and the
development of curriculum. This objective can be
accomplished by going through the process of acquiring
this understanding. It is conceivable for teachers to place
an emphasis on and provide rewards for students who

actively participate in online talks if the model suggests a
substantial association between active involvement in
online chats and higher results, for example. This would
allow teachers to present students with opportunities to be
more involved in online conversations. Among these
possibilities is the potential that the model will discover a
strong connection between the two objects. There is a
potential that could be utilized in this situation.
However, it is of the utmost importance to acknowledge
the ethical considerations that are involved with the use
of machine learning for the purpose of predicting the level
of success that students will face in their academic
endeavors. This is because the goal of this application is
to forecast the level of success that students will
encounter. The rationale behind this is that the objective
of this application is to provide an estimation of the level
of success that students will achieve in their academic
endeavors. For the purpose of addressing the issues
regarding data privacy, algorithmic bias, and the
possibility of discriminatory effects, a significant amount
of caution is required. The resolution of these problems is
of the utmost importance. The resolution of these
concerns as quickly as feasible is of the utmost
importance and should be done as soon as possible. When
it comes to the process of designing and putting these
models into action on the ground, it is of the utmost
significance to make certain that justice, openness, and
accountability are maintained throughout the entire
process. The significance of this cannot be overstated.
There is a considerable amount of potential for enhancing
educational outcomes and forecasting the academic
performance of students through the employment of
machine learning algorithms in Educational Data Mining.
This potential may be realized through the exploitation of
Data Mining. There is a considerable amount of
excitement that comes from this potential. This potential
may be developed through the usage of educational data
mining, which would be the mechanism by which it
would be achieved. This potential comprises a large
variety of diverse possibilities, which means that it offers
a wide range of options and chances. Because of the
capacity of data analysis, educators are able to discover

insights that can be put into action, which in turn enables
them to provide students with support that is more
effective. Everyone that is involved is going to come out
ahead in this situation. It is of the utmost importance to
give ethical concerns a higher priority and to make certain
that these technologies are controlled in the appropriate
manner in order to create a learning environment that is
more equal and beneficial. This is because giving ethical
concerns a greater priority is very important. This
responsibility includes the management of the
environment, which must be carried out in the appropriate
manner in order to fulfill its obligations. The reason for
this is because the region is consistently making progress,
which is the reason why this is the case. This is the reason
why this thing is happening.
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III. RESEARCH GAPS

There have been a number of studies that have been
carried out over the course of a number of years with
the purpose of predicting the level of academic and
behavioral performance of children based on the data
that was gathered from those pupils. These studies
have been carried out during the course of a number
of years. The research for these studies has been
conducted over the course of a number of years. In
order to make a prediction about the level of
intellectual and behavioral achievement that children
have acquired, these investigations were carried out
with the purpose of making a prediction. What
evaluation methods are now in place are not
particularly helpful when it comes to identifying
children who are experiencing issues at an early
stage. This is because these systems are not really
beneficial. The reason for this is specifically due to
the fact that the evaluation systems are not
particularly successful. It is because of this that this
is the case. It is vital to construct a machine learning
model that is capable of properly forecasting the
performance of students in order to achieve the aim
of enabling timely intervention. This is because the
goal is to enable timely intervention. The
accomplishment of this objective is built upon this
foundation, which is the source of the foundation.
There is no possible way to overestimate the

is important to fulfill a set of requirements in order to
qualify for the utilization of this particular form of
model. There are a number of models that have been
investigated in order to explore learning patterns.
Two examples of these models are convolutional
neural networks and recurrent neural networks, which
are both instances of deep learning models.

IV. RESEARCH OBJECTIVES

o To design and implement a machine
learning-based predictive model for forecasting
students’ academic performance with high
accuracy, enabling early identification of at-risk
learners.

o To develop a classification framework
using deep learning algorithms to identify slow
learners and fast learners, with the aim of
supporting individual learner’s capability-based
teaching practices.

. To design and implement a machine
learning based predictive model for suggesting
suitable career choice to the students.

V. RESEARCH METHODOLOGY

Collecting the data with the prescribed format so that all
points related to objective will be covered, also we
generate the link for collection of same data with the
category of Graduation students

A. Data Collection and Preprocessing:

o Academic Records: Historical grades
(specific subjects, cumulative GPA), attendance
data, standardized test results (if applicable),
course completion statistics, disciplinary history.
J Demographic Data: Age, gender,
socioeconomic situation (anonymized), familial
background  (e.g.,  parents educational
attainment).

. Behavioral Data: Involvement in
extracurricular activities, interaction with online
learning systems (e.g., login frequency, duration
of participation, patterns of assignment
submissions).

. Psychometric Data (Optional but
Advisable): Self-efficacy metrics, motivational
indices, learning modalities (by surveys or
questionnaires).
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C. Deployment and Surveillance of Models:

. Batch Prediction: Consistently execute
predictions on incoming student data.
. Real-time Prediction: Incorporate the

Comparisan with ¢xialing moedels in

model into an internet platform for immediate il b s
forecasts as fresh data is received.

. Detailed Evaluation Metrics: Scores m
from individual assignments, quizzes, and tests

(both formative and summative); scores on ’

specific topics or learning objectives within a m

subject; project evaluations, laboratory reports, of a concept or successfully complete an
and presentations; standardized test scores (if evaluation.
accessible); pre-assessment scores for particular Fig. 1 Flow of the proposed system

units or topics; grades from prior courses,
semesters, or academic years (e.g., GPA);
number of failed courses or attempts at specific
courses; and academic progress over time (e.g., VI RESULT AND DISCUSSION

fluctuations in grades).
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It provides a comparison of the three distinct machine
learning models that have been constructed in terms of
their effectiveness. This comparison can be seen in Figure
2, which can be found here. With an accuracy of
approximately 83%, the slow and rapid learner
classification model got the highest level of accuracy,
indicating that it did remarkably well in recognizing
different types of learners through its categorization.
Because of the difficulty of making predictions across
several classes and the limited size of the dataset, the
career recommendation model was able to achieve a level
of accuracy that was deemed to be moderate. It was
discovered that the model for predicting academic
accomplishment was not particularly effective, which
brought to light the necessity of improving feature
selection and expanding the amount of training data that
was available. Evidence that the proposed framework is
effective in learner classification is provided by the
findings when they are considered as a whole.
Furthermore, there is opportunity for further
improvement in terms of performance prediction and
career advising.

VII. CONCLUSION

Machine learning has been shown to be effective in the
early detection of kids who are at risk, as demonstrated by
the academic performance prediction model that has been
suggested. This makes it possible for educational
institutions to move away from reactive measures and
toward proactive treatments, which, in turn, leads to a
reduction in the number of students who drop out of
school and brings about an improvement in the overall
academic outcomes. For the purpose of enhancing
capability-based and individualized education, the
classification of slow and fast learners, which is based on
deep learning, provides unique insights that can be
utilized. Every student, regardless of the rate at which
they are learning, benefits from this since it helps to
improve their engagement, knowledge, and performance.
In addition, the career suggestion model indicates that the
combination of academic, psychometric, and interest-
based data can result in the development of accurate and
tailored career advice being provided to the individual.
Students are able to make judgments that are based on
suitable information with the assistance of this, which
significantly enhances workforce

alignment. The study, in its whole, lays the framework for
educational approaches that are capable of being
intelligent, equitable, and data-driven. These methods are

helpful to students, institutions, and

community as a whole.

the greater
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