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Abstract- Student performance prediction is an important 

application of educational data mining that helps institutions 

identify students who may require academic support at an 

early stage. This study proposes a classification-based 

approach to predict student performance using historical 

academic and demographic data. Various factors such as 

attendance, internal assessment marks, study habits, previous 

academic records, and participation in extracurricular 

activities are considered as input attributes. Classification 

algorithms such as Decision Tree, Random Forest, Naive 

Bayes, and Support Vector Machine (SVM) are employed to 

categorize students into performance classes such as 

Excellent, Good, Average, and Poor. The dataset is 

preprocessed through data cleaning, feature selection, and 

normalization to improve prediction accuracy. Experimental 

results demonstrate that machine learning classification 

techniques can effectively predict student outcomes and assist 

educators in making informed decisions. The proposed model 

enables timely intervention, improves academic planning, and 

contributes to enhancing overall student success rates in 

educational institutions. 
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I. INTRODUCTION 

 

In recent years, educational institutions have 

generated a large volume of academic data through learning 

management systems, examination records, attendance 

monitoring systems, and student information databases. The 

analysis of this data can provide valuable insights into student 

learning behavior and academic performance. Predicting 

student performance has become an important research area in 

Educational Data Mining (EDM) and Learning Analytics 

because it enables educators to identify students who are at 

risk of poor academic outcomes and take corrective actions at 

an early stage. 

 

 

 

Student performance is influenced by various factors 

such as attendance, previous academic achievements, study 

habits, socioeconomic background, participation in classroom 

activities, and assessment scores. Traditional methods of 

evaluating student progress often rely on periodic 

examinations and manual analysis, which may not accurately 

identify students requiring academic support. Machine 

learning techniques offer a more efficient and data-driven 

approach for analyzing large educational datasets and 

predicting student outcomes. 

 

Classification algorithms are widely used in 

predictive analytics due to their ability to categorize data into 

predefined classes. Algorithms such as Decision Tree, 

Random Forest, Naive Bayes, Support Vector Machine 

(SVM), and K-Nearest Neighbor (KNN) have demonstrated 

promising results in predicting academic performance. These 

algorithms learn patterns from historical student data and 

classify students into categories such as Excellent, Good, 

Average, or Poor performers. 

 

The primary objective of this study is to develop a 

predictive model that utilizes classification algorithms to 

forecast student performance based on academic and 

behavioral attributes. The proposed system aims to assist 

educators, administrators, and policymakers in making 

informed decisions regarding student support, curriculum 

planning, and academic interventions. By identifying potential 

academic challenges at an early stage, institutions can improve 

student success rates, reduce dropout rates, and enhance the 

overall quality of education. 

 

This research evaluates the effectiveness of different 

classification algorithms and compares their prediction 

accuracy to determine the most suitable approach for student 

performance prediction. The findings of this study contribute 

to the growing field of educational data mining and 

demonstrate the potential of machine learning techniques in 

improving educational outcomes. 

 

 

 



IJSART - Volume 12 Issue 6 – JUNE 2026                                                                                              ISSN [ONLINE]: 2395-1052 

 

Page | 481                                                                                                                                                                     www.ijsart.com 

 

II. REVIEW OF LITERATURE 

 

 Romero and Ventura et. al. [1] presented a 

comprehensive survey on Educational Data Mining (EDM) 

techniques used for analyzing student learning behavior and 

academic performance. Their study highlighted the importance 

of data mining methods in improving educational decision-

making and student success. Kotsiantis et. al. [2] investigated 

various machine learning techniques for predicting student 

performance. The authors compared classification algorithms 

and found that predictive models can effectively identify 

students at risk of poor academic achievement. 

 

 Cortez and Silva et. al. [3] applied data mining 

techniques to predict student academic success using 

demographic and academic attributes. The experimental 

results demonstrated that machine learning models can 

accurately forecast student grades and performance levels. 

Pandey and Taruna et. al. [4] proposed a comparative analysis 

of classification algorithms including Decision Tree, Naive 

Bayes, and Support Vector Machine for educational datasets. 

The results indicated that Decision Tree classifiers achieved 

higher accuracy in predicting student outcomes. 

 

 Asif et. al. [5] developed a student performance 

prediction system using classification techniques and 

academic records. Their findings showed that early prediction 

helps institutions provide timely support and improve student 

retention rates. P. Saraswathi and N. Nagadeepa et. al. [6] 

proposed a rule mining approach to improve the academic 

performance of students with disabilities through the use of 

technology. The study introduced a Rule Formation Algorithm 

to generate valid rules from dynamic datasets and 

demonstrated that assistive tools combined with Information 

and Communication Technology (ICT) significantly enhance 

learning outcomes and student achievement. 

 

 Minaei-Bidgoli et. al. [7] utilized data mining 

methods to classify students based on learning activities and 

examination results. The study demonstrated that classification 

algorithms can effectively group students according to their 

academic performance. Ramaswami and Bhaskaran et. al. 

[8] proposed a predictive model using decision tree algorithms 

to identify factors influencing student achievement. The 

results showed that attendance and internal assessment marks 

significantly affect academic performance.  

 

 Shahiri et. al. [9] reviewed several student 

performance prediction techniques based on educational data 

mining. Their survey highlighted the effectiveness of machine 

learning algorithms such as Random Forest, Neural Networks, 

and Support Vector Machines. Ahmad et. al. [10] analyzed 

student datasets using classification and clustering approaches. 

The study found that classification techniques provide better 

prediction accuracy for academic performance when 

compared to traditional statistical methods.  

 

 Sekeroglu et. al. [11] examined machine learning 

approaches for educational analytics and student performance 

prediction. The results demonstrated that ensemble classifiers 

improve prediction accuracy and support educational planning 

and intervention strategies. P. Saraswathi and N. Nagadeepa 

et. al. [12] proposed a data mining approach for predicting the 

performance of disability students using assistive tools and 

Information and Communication Technology (ICT). The study 

introduced the SNEMiner Ranking algorithm to generate 

effective rules and improve educational outcomes. The results 

showed that the use of assistive technologies and ICT 

significantly enhanced the achievement and success of 

students with disabilities. 

 

III. METHODOLOGY 

 

Existing student performance evaluation systems 

mainly rely on traditional assessment methods such as 

examinations and manual analysis of academic records. These 

approaches often fail to identify academically weak students at 

an early stage, making timely intervention difficult. They are 

time-consuming, prone to human error, and consider only 

limited factors such as examination marks while ignoring 

other important attributes like attendance, assignments, and 

learning behavior. Furthermore, traditional methods are unable 

to effectively analyze large educational datasets and discover 

hidden patterns that influence student performance, resulting 

in lower prediction accuracy and less effective academic 

decision-making. The proposed system aims to predict student 

academic performance using machine learning classification 

algorithms. The methodology consists of data collection, 

preprocessing, feature selection, model training, performance 

evaluation, and prediction. 

 

A. Data Collection 

 

Student data is collected from institutional academic 

records and learning management systems. The dataset 

contains attributes such as attendance percentage, internal 

assessment marks, assignment scores, previous semester 

grades, study hours, participation in extracurricular activities, 

and final examination results. 
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Figure 1. Proposed Classification-Based Student 

Performance Prediction Framework 

 

B. Data Preprocessing 

 

The collected data is preprocessed to improve data 

quality and model performance. Missing values are handled 

using suitable replacement techniques, duplicate records are 

removed, and categorical attributes are converted into 

numerical values. Data normalization is performed to bring all 

features into a common scale. 

 

C. Feature Selection 

 

Feature selection is carried out to identify the most 

relevant attributes that influence student performance. 

Important features such as attendance, internal marks, 

assignment performance, and previous academic records are 

selected to reduce dimensionality and improve classification 

accuracy. 

 

D. Classification Algorithms 

 

The preprocessed dataset is divided into training and 

testing datasets. Various classification algorithms are applied 

for student performance prediction: 

 

1. Decision Tree – Classifies students based on decision 

rules derived from academic attributes. 

2. Naive Bayes – Uses probabilistic classification based 

on Bayes’ theorem. 

3. Support Vector Machine (SVM) – Identifies optimal 

decision boundaries for classifying student 

performance. 

4. Random Forest – Combines multiple decision trees to 

improve prediction accuracy and reduce overfitting. 

 

Algorithm: Student Performance Prediction 

 

Input: Student dataset 

 

Output: Predicted performance category 

 

1. Collect student data. 

2. Preprocess and clean the dataset. 

3. Select important features. 

4. Train the classification model. 

5. Test the model using student records. 

6. Predict performance as Excellent, Good, Average, or 

Poor. 

7. Evaluate prediction accuracy. 

 

E. Model Training and Testing 

 

The selected classification algorithms are trained 

using the training dataset. The trained models are then tested 

using unseen data to evaluate their prediction capability. 

Students are classified into categories such as Excellent, 

Good, Average, and Poor based on their predicted 

performance. 

 

F. Performance Evaluation 

 

The performance of the classification models is 

evaluated using metrics such as Accuracy, Precision, Recall, 

and F1-Score. The algorithm with the highest accuracy and 

reliability is identified as the most suitable model for student 

performance prediction. 

 

IV. EXPERIMENTAL RESULT 

 

The proposed student performance prediction system 

was implemented using machine learning classification 

algorithms on a student academic dataset. The dataset was 

preprocessed and divided into training and testing sets. 

Various attributes such as attendance, internal assessment 

marks, assignment scores, and previous semester grades were 

used for prediction. 

 

The performance of the classification model was 

evaluated using accuracy, precision, recall, and F1-score 

metrics. The experimental results indicate that the proposed 

classification approach effectively predicts student 

performance and classifies students into Excellent, Good, 

Average, and Poor categories. The model achieved high 

prediction accuracy and successfully identified students who 

require academic support. The results demonstrate that 

machine learning techniques can assist educational institutions 

in improving academic planning and enabling timely 

intervention for enhancing student success. 
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Table I. Performance Comparison of Classification 

Algorithms 

 

Algorithm Accuracy (%) 

Decision Tree 88.5 

Naive Bayes 84.2 

SVM 90.1 

Random Forest 93.4 

 

In the Figure. 2, shows the experimental Results for 

Student Performance Prediction Using Classification 

Algorithms 

 

 
Figure 2. Experimental Results for Student Performance 

Prediction Using Classification Algorithms 

 

V. CONCLUSION 

 

This paper presented a machine learning-based 

approach for predicting student performance using 

classification algorithms. The proposed system utilized 

academic and behavioral attributes such as attendance, internal 

assessment marks, assignment scores, and previous academic 

records to classify students into different performance 

categories. Experimental results demonstrated that 

classification algorithms can effectively predict student 

performance with high accuracy, enabling early identification 

of academically weak students. Among the evaluated models, 

Random Forest achieved the highest prediction accuracy. The 

proposed approach can assist educators in making informed 

decisions, providing timely interventions, and improving 

overall academic outcomes. Future work may focus on 

incorporating additional student-related factors and advanced 

machine learning techniques to further enhance prediction 

accuracy and educational effectiveness. 
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