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Abstract - Abstract- The Al Based Student Performance Prediction system is designed to analyze and predict students’
academic performance using machine learning techniques. In traditional educational systems, identifying students at risk of poor
performance is often difficult and time-consuming. This project aims to address this issue by developing an intelligent model that
can predict student outcomes based on various academic and behavioral factors.The system collects and processes data such as
attendance, previous academic records, study habits, assignment scores, and other relevant parameters. Machine learning
algorithms such as Decision Trees, Random Forest, and Support Vector Machines are used to analyze patterns within the data and
generate accurate predictions of student performance. The model is trained on historical data to learn relationships between input
features and academic results.This predictive system helps educators identify students who may need additional support, enabling
timely intervention and personalized learning strategies. It improves decision-making, enhances academic outcomes, and
contributes to a more efficient and data-driven education system.
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1. INTRODUCTION transform traditional education systems into intelligent and
adaptive learning environments.

In the modern education system, monitoring and improving
student performance is a key concern for educators and

institutions. Traditional methods of evaluating student 2. RELATED WORKS

performance mainly rely on periodic examinations and

manual analysis, which often fail to identify students who Several research studies have explored the use of machine
are at risk of poor academic outcomes at an early stage. This learning techniques to predict student performance and
delay can lead to decreased academic success and increased improve educational outcomes. Early approaches focused on
dropout rates.With the rapid growth of Artificial traditional data mining methods using academic records
Intelligence and Machine Learning, data-driven approaches such as marks, attendance, and demographic data.
have become increasingly important in the field of Algorithms like Decision Trees, Support Vector Machines
education. Educational institutions generate large amounts (SVM), and Random Forest have been widely used to
of data, including attendance records, assignment scores, identify patterns and classify students based on their
test results, and behavioral patterns. By applying machine performance levels. These methods proved effective in
learning techniques to this data, it is possible to uncover handling multiple variables and helping educators identify
hidden patterns and relationships that can help predict at-risk students early.

student performance accurately.

The Al Based Student Performance Prediction system aims With the advancement of Artificial Intelligence, more
to develop a predictive model that analyzes various factors sophisticated models such as deep learning and neural
influencing academic performance. These factors may networks have been introduced. These models are capable
include demographic details, study habits, attendance, and of capturing complex relationships between various factors
previous academic results. Machine learning algorithms affecting student performance, including behavioral and
such as Decision Trees, Random Forest, and Support Vector learning patterns. Studies using datasets like the Open
Machines are used to train the model and generate University Learning Analytics dataset have shown that
predictions. ensemble and neural network models often outperform
This system enables educators to identify students who may traditional algorithms in terms of accuracy, precision, and
require additional support or intervention at an early stage. recall.

By providing timely insights, it helps in improving learning
outcomes, enhancing teaching strategies, and promoting a

more personalized approach to education. Overall, this
project demonstrates how Al can be effectively utilized to
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3.System Design

3.1.0verview

The system is designed to predict student academic
performance using machine learning techniques. It collects
student-related data, processes it, and applies predictive
algorithms to generate performance insights. The design
ensures accurate prediction, efficient data handling, and
easy accessibility for users.

3.2.InputDesign

This module collects relevant student data such as
attendance, previous marks, assignment scores, study hours,
and behavioral factors. The data can be gathered from
institutional databases, surveys, or academic records.

3.3.Data Processing Module

The collected data is cleaned and prepared for analysis. This
includes handling missing values, removing noise,
normalizing data, and converting categorical data into
numerical form. Proper preprocessing improves the
accuracy of the prediction model.

3.4.FeatureSelectionModule

In this stage, the most important attributes. affecting student
performance are selected. Techniques like correlation
analysis or feature importance methods are used to reduce
unnecessary data and improve model efficiency.

3.5.ModelTrainingModule

The processed data is used to train machine learning models
such as Decision Trees, Random Forest, or Support Vector

Machines (SVM). The model learns patterns and
relationships  between input features and student
performance

3.6.PredictionModule

The system generates results in the form of predictions,
graphs, or reports. These outputs help educators understand
student performance trends.

3.7.0utputModule
All student data and prediction results are stored in a
structured database. This ensures easy retrieval, updating,
and management of information.

3.8.DatabaseManagementSystem

A user-friendly interface is provided for teachers or
administrators to input data, view predictions, and generate
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reports. This improves usability and accessibility of the
system.

3.11.Algoritnm Selection

Decision Tree is a supervised learning algorithm used for
classification and prediction. It splits the dataset into
branches based on conditions of input features such as
attendance or marks. Each branch represents a decision rule,
and the final leaf node gives the predicted performance
category (e.g., high, medium, low). It is easy to understand
and interpret.

3.11.2.RandomForestAlgorithm

Random Forest is an ensemble learning method that
combines multiple decision trees to improve prediction
accuracy. Each tree is trained on a random subset of data,
and the final prediction is made based on the majority vote
of all trees. It reduces overfitting and provides more reliable
results compared to a single decision tree.

3.11.3. Support Vector Machine (SVM)

SVM is a powerful classification algorithm that separates
data into different classes using a hyperplane. It works well
for both linear and non-linear data by using kernel
functions. In this project, SVM helps classify students based
on performance levels with high accuracy.

4.Methodology
1. Data Collection

The first step involves collecting relevant student data from
academic records, databases, or surveys. The data may
include attendance, previous exam scores, assignment
marks, study hours, participation, and other behavioral or
demographic factors that influence performance.

2. Data Preprocessing

The collected data is cleaned and prepared for analysis. This
step includes handling missing values, removing duplicates,
normalizing numerical data, and converting categorical data
into numerical form using encoding techniques. Proper
preprocessing ensures better model performance and
accuracy.

3. Feature Selection

Important features that significantly impact student
performance are selected using statistical methods or
correlation analysis. This helps in reducing unnecessary
data, improving model efficiency, and avoiding overfitting.



International Journal of Advanced Multidisciplinary Research and Educational Development

Volume 2, Issue 2 | March — April 2026 | www.ijamred.com

ISSN: 3107-6513

4. Dataset Splitting

The dataset is divided into training and testing sets. The
training dataset is used to train the machine learning models,
while the testing dataset is used to evaluate the performance
of the model.

5. Model Training

Machine learning algorithms such as Decision Tree,
Random Forest, Support Vector Machine (SVM), Naive
Bayes, or K-Nearest Neighbors (KNN) are applied to the
training data. The model learns patterns and relationships
between input features and student performance.

6. Model Evaluation

The trained model is tested using the testing dataset to
evaluate its performance. Metrics such as accuracy,
precision, recall, and F1-score are used to measure how well
the model predicts student outcomes.

7. Prediction

Once the model is validated, it is used to predict the
performance of new students based on their input data. The
system categorizes students into different performance
levels such as high, medium, or low.

8. Result Visualization and Reporting
The predicted results are presented in the form of charts,

graphs, or reports. This helps educators easily understand
student performance trends and make informed decisions.

[ Verify Data ]

Data

[ Normalize Da ra]

5.0utcomes and Disclosure

The outcome of this project is the development of an
intelligent system capable of predicting student academic
performance using machine learning algorithms. The system
analyzes various factors such as attendance, previous marks,
and study behavior to generate accurate predictions. It helps
educators identify students who are at risk of poor
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performance at an early stage, enabling timely intervention
and support. The system improves decision-making,
enhances teaching strategies, and promotes personalized
learning. Overall, it contributes to better academic results
and a more efficient, data-driven education system.

This project is developed for educational and research
purposes to demonstrate the use of Artificial Intelligence
and Machine Learning in predicting student performance.
The system uses student data, which should be collected and
processed with proper consent and confidentiality. All data
must be handled securely and used only for academic
purposes. The system should not be misused for unfair
evaluation or discrimination against students. Ethical
considerations, data privacy, and transparency must be
maintained while implementing and deploying this system
in real-world environments

6.Conclusion

The Al Based Student Performance Prediction system
successfully demonstrates how machine learning techniques
can be applied to analyze and predict academic outcomes.
By utilizing student data such as attendance, previous
scores, and behavioral factors, the system provides accurate
and meaningful predictions about student performance. This
helps educators identify students who may need additional
support at an early stage, thereby improving overall
academic success.The use of algorithms like Decision Tree,
Random Forest, and Support Vector Machine ensures
reliable and efficient prediction results. The system reduces
manual effort, enhances decision-making, and supports
personalized learning approaches. It also enables institutions
to make better use of educational data for improving
teaching strategies and student engagement. In conclusion,
this project presents a smart and data-driven solution for
modern education systems. It highlights the importance of
Artificial Intelligence in transforming traditional methods
into intelligent systems, ultimately contributing to better
learning outcomes and academic excellence.
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