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ABSTRACT

Student scholarship prediction has become an
important application in educational data

mining, aimed at identifying deserving
candidates based on academic performance,
socio-economic  factors, and behavioral
attributes. With the increasing volume of
educational

student data generated by

institutions, traditional manual evaluation
methods are becoming inefficient and prone to
bias. This review paper focuses on analyzing
various data mining and machine learning
techniques used for predicting student
eligibility for scholarships. The study examines
methods such as Decision Trees, Random
Machines (SVM),

Naive Bayes, and Neural Networks, which

Forest, Support Vector
have been widely applied to classify and

predict student outcomes. The review

highlights the role of data preprocessing
techniques, including data cleaning, feature
selection, and handling missing values, in
improving model performance. It also

discusses the importance of selecting relevant

features such as academic scores, attendance,
family income, and extracurricular activities.
Comparative analysis of different algorithms
shows that ensemble methods like Random

Forest often provide higher accuracy, while
simpler models like Naive Bayes offer faster
computation with reasonable performance.
Additionally, the paper explores challenges
such as data imbalance, privacy concerns, and
the need for interpretability in decision-making.
Overall, this review provides insights into the
effectiveness of machine learning approaches
for scholarship prediction and emphasizes the
need for robust, fair, and transparent models.
Future research directions include the use of
deep learning, hybrid models, and real-time
data analytics to enhance prediction accuracy
educational

and support decision-making

processes.
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Mining, Random Forest, SVM, Classification,

Predictive Analytics.

I.INTRODUCTION

In recent years, the field of educational data
mining has gained significant attention due to
the increasing availability of student-related
data in educational institutions. Scholarship
programs play a crucial role in supporting
students financially and encouraging academic
excellence. However, selecting eligible
candidates for scholarships is often a complex
and time-consuming process that involves
evaluating multiple factors such as academic
socio-economic

performance,  attendance,

background, and extracurricular activities.
Traditional methods of scholarship selection
are usually manual, which may lead to
inefficiencies, inconsistencies, and potential
bias. Therefore, there is a growing need for
intelligent systems that can automate and

improve the decision-making process.

Data mining and machine learning techniques
provide powerful tools for analyzing large
datasets and identifying patterns that can assist
in scholarship prediction. Algorithms such as
Decision Tree, Random Forest, Support Vector
(SVM),

commonly used to classify students based on

Machine and Naive Bayes are

their eligibility. These models can learn from
historical data and predict future outcomes with
high accuracy. Additionally, data preprocessing
steps such as data cleaning, normalization, and
feature selection play a vital role in enhancing
model relevant

performance. By selecting

features such as grades, attendance, and
financial status, the system can generate more

reliable predictions.

This review paper aims to analyze various data
mining and machine learning methods used for
student scholarship prediction. It compares
different their

algorithms  based on

performance, accuracy, and computational
efficiency. The paper also discusses challenges
such as data imbalance, privacy concerns, and
model interpretability.  Furthermore, it
highlights future research directions, including
the use of deep learning and hybrid models to
improve prediction accuracy. Overall, this
study emphasizes the importance of intelligent
systems

in making fair, transparent, and

efficient scholarship decisions.

Il SURVEY OF RESEARCH

The study by J. Han, M. Kamber, and J. Pei
(2011) [1] introduced fundamental concepts of
data mining for extracting useful knowledge

from large datasets. The methodology includes
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classification, clustering, and association rule
mining techniques. Results showed that data
mining can effectively identify patterns in

educational data, supporting decision-making

processes such as student performance analysis.

However, handling noisy and incomplete data
remains a challenge. This research provides the
foundation for applying data mining techniques
in scholarship prediction systems.

The work by T. M. Mitchell (1997) [2] focused
on machine learning algorithms for predictive
modeling. The  methodology  involves
supervised learning techniques such as decision
trees and regression models. Results
demonstrated that machine learning models can
achieve high accuracy in classification tasks.
However, model performance depends on data
quality and feature selection. This study
supports the use of machine learning in

predicting student eligibility for scholarships.

The study by L. Breiman (2001) [3] introduced
the Random Forest algorithm, an ensemble
learning technique that combines multiple
decision trees. The methodology improves
prediction accuracy and reduces overfitting.
Results showed that Random Forest performs
well on complex datasets. However, it requires

higher computational resources. This research

highlights the effectiveness of ensemble

methods in scholarship prediction.

The research by C. Cortes and V. Vapnik (1995)
[4] introduced Support Vector Machines (SVM)
for classification problems. The methodology
uses hyperplanes to separate data into different
classes. Results demonstrated high accuracy in
high-dimensional datasets. However, parameter
tuning is required for optimal performance.
This study supports the use of SVM in

educational data mining applications.

The study by I. Goodfellow et al. (2016) [5]

discussed deep learning techniques for

advanced predictive modeling. The
methodology uses neural networks to learn
complex patterns from large datasets. Results
showed improved performance compared to
traditional methods. However, deep learning
requires large datasets and high computational
research future

power.  This suggests

improvements  for scholarship prediction

systems.

The work by P. Tan, M. Steinbach, and V.
Kumar (2005) [6] introduced data mining
applications in various domains, including
education. The methodology includes pattern
classification

recognition and techniques.

Results demonstrated that data mining can

International Journal of Data Science and loT Management System

1JDIM, 2026, 5 (2), 1755-1762 | 1757



ISSN: 3068-272X

International Journal of

DATA SCIENCE AND IOT MANAGEMENT SYSTEM

Peer Reviewed, Referred & Indexed Journal
www.ijdim.com

Original Research Paper

educational

support

decision-making in
systems. However, proper data preprocessing is

essential. This study reinforces the importance

of data mining in student scholarship prediction.

I11. WORKING METHODOLOGY

The proposed review-based system follows a
structured methodology to analyze and
compare various data mining and machine
learning techniques for student scholarship
prediction. Initially, the process begins with
data collection and preprocessing. Educational
datasets are gathered from institutions,
containing attributes such as student academic
performance, attendance, family income,
extracurricular activities, and other relevant
factors. The collected data is cleaned by
removing missing values, duplicates, and
inconsistencies. Data transformation techniques
such as normalization and encoding are applied
to convert the dataset into a suitable format for
analysis. Feature selection is then performed to
identify the most important attributes that
influence scholarship eligibility. This step is
crucial for improving model accuracy and

reducing computational complexity.

In the next phase, different data mining and
machine learning algorithms are applied to

analyze and compare their effectiveness in

predicting scholarship eligibility. Algorithms
such as Decision Tree, Random Forest, Support
Vector Machine (SVM), Naive Bayes, and
Neural Networks are considered. The dataset is
typically divided into training and testing sets
to evaluate model performance. Each algorithm
is trained on historical student data to learn
patterns and relationships between features and
scholarship outcomes. Evaluation metrics such
as accuracy, precision, recall, and F1-score are
used to compare the performance of these
models. Ensemble methods like Random Forest
often provide higher accuracy, while simpler
Naive offer faster

models like Bayes

computation.

Finally, the results of different models are
analyzed to identify the most suitable approach
for scholarship  prediction. Visualization
techniques such as graphs and charts are used
to present performance comparisons and
insights. The review highlights the strengths
and limitations of each algorithm, helping
researchers and institutions choose appropriate
models based on their requirements.
Challenges such as data imbalance, privacy
concerns, and model interpretability are also
discussed. Future improvements may include
hybrid models and deep learning approaches to

enhance prediction accuracy. Overall, this
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methodology provides a comprehensive
understanding of machine learning techniques

for effective and fair scholarship selection.

IV RESULTS EXPLANATIONS

The comparative analysis of various data
mining and machine learning algorithms for
student reveals

scholarship  prediction

significant  differences in  performance,

accuracy, and computational efficiency.

Among the evaluated models, ensemble
methods such as Random Forest consistently
demonstrate higher accuracy due to their ability
to handle complex relationships and reduce
overfitting. Support Vector Machines (SVM)
also perform well, particularly in high-
dimensional datasets, while Decision Trees
provide interpretable results with moderate
accuracy. Naive Bayes offers faster
computation but may show lower accuracy
when dealing with complex data patterns.
Neural Networks and deep learning models
show promising results but require larger

datasets and higher computational resources.

The results highlight the importance of data

preprocessing and feature selection in

improving model performance. Selecting
relevant features such as academic scores,

attendance, and socio-economic background

significantly enhances prediction accuracy.
Handling data imbalance is also crucial, as
scholarship datasets may contain fewer eligible
candidates compared to non-eligible ones.
Techniques such as resampling and data

balancing can improve model reliability.

Visualization tools such as accuracy
comparison charts and confusion matrices help
in understanding model performance and

identifying strengths and weaknesses of

different approaches.

Despite achieving promising results, several

challenges remain. Data quality, privacy
concerns, and model interpretability are critical
issues in scholarship prediction systems.
Additionally, ensuring fairness and avoiding
bias in decision-making is essential. Future
research can focus on hybrid models, deep
learning techniques, and real-time data analysis
to further improve prediction accuracy. Overall,
the results demonstrate that machine learning
techniques can significantly enhance the
and fairness of

efficiency, transparency,

scholarship selection processes.
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Figure 1: Algorithm Accuracy Comparison for

Scholarship Prediction

This graph compares the accuracy of different
machine learning algorithms used for student
scholarship prediction. The x-axis represents
algorithms such as Decision Tree, Random
Forest, Support Vector Machine (SVM), and
Naive Bayes, while the y-axis shows accuracy
percentage. The graph indicates that Random
Forest achieves the highest accuracy due to its
ensemble learning capability, followed by
SVM. Decision Tree provides moderate
accuracy with good interpretability, while
Naive Bayes offers faster computation but
relatively lower accuracy. This comparison
helps in selecting the most suitable algorithm

for scholarship prediction tasks.

V.CONCLUSION

This review on data mining and machine
learning methods for student scholarship

prediction highlights the effectiveness of

intelligent  algorithms in  improving the

accuracy, efficiency, and fairness of the
selection process. Traditional manual methods
are often time-consuming and prone to bias,
whereas machine learning techniques such as
Decision Tree, Random Forest, Support Vector
Machine (SVM), and Naive Bayes provide
automated and data-driven decision-making.
Among these, ensemble methods like Random
Forest demonstrate superior performance due
to their ability to handle complex data and
reduce overfitting, while SVM offers strong
classification capabilities for high-dimensional

datasets.

The study emphasizes the importance of data

preprocessing and feature selection in
enhancing model performance. Key attributes
such as academic performance, attendance,
socio-economic background, and
extracurricular activities significantly influence
prediction accuracy. Additionally, handling
challenges like data imbalance and missing
values is crucial for building reliable models.
Visualization techniques such as accuracy
comparison graphs and confusion matrices help
in evaluating and understanding model

behavior.
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Despite the advantages, issues such as data
privacy, model interpretability, and potential
bias in predictions remain critical concerns.
Future research can focus on hybrid models,
deep learning techniques, and real-time data
analytics to further improve prediction
performance. Overall, the integration of data
mining and machine learning techniques
provides a powerful solution for developing
efficient,

transparent, and fair scholarship

prediction systems.
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