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ABSTRACT: This project explores the issue of high dropout rates in school education. We utilize a machine learning-

driven approach to analyze data on student demographics, academic performance, attendance, and socioeconomic 

factors. By identifying at-risk students early, we aim to provide targeted interventions that will reduce dropout rates. 

This document outlines the structure, methodology, and findings of the project, leveraging techniques such as data 

preprocessing, model training, hyperparameter tuning, and risk stratification. 
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I. INTRODUCTION 
 

School dropout rates pose a major challenge in the education sector. Despite various support programs, dropout rates 

remain high among vulnerable student groups. This project proposes a data-driven approach using machine learning to 

predict which students are at high risk of dropping out. By applying an Early Warning System (EWS) and targeted 

intervention framework, we aim to reduce dropout rates and promote higher engagement.. 

 

II. RESEARCH METHODOLOGY 

 

The research follows a structured machine learning approach to create a predictive model for student dropout, utilizing 

demographic, academic, and attendance data. Key steps include: 

1. Problem Identification 

Recognizing the high dropout rate and the need for a predictive system, we aim to understand factors contributing to 

this trend and develop a framework for early intervention. 

2. Data Collection and Preprocessing 

Data on student demographics, academic performance, and attendance was collected from school records. To prepare 

the data for model training, missing values in numerical fields were replaced with the mean, and categorical fields were 

filled with the mode. 

3. Encoding and Feature Scaling 

Categorical columns were encoded using Label  Encoder, and numerical data was scaled to standardize the feature set. 

This preprocessing step optimizes the data for model training, improving prediction accuracy. 

4. Splitting Data and Cross-validation 

Data was split into training and test sets (80/20) to validate model performance on unseen data. Cross-validation on the 

training set further validated model robustness. 

5. Model Development and Hyperparameter Tuning 

A Random Forest Classifier was chosen for its accuracy and interpretability. Grid Search CV was used to optimize 

hyperparameters, selecting the best model for predicting dropout risks. 

6. Prediction and Evaluation 

The model was tested on the test dataset, and evaluation metrics were recorded. We used accuracy score and 

classification report to assess model performance. 
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III. RESULTS AND DISCUSSION 

 

The machine learning model provided insightful results in terms of dropout prediction: 

Accuracy: The model achieved an accuracy of 85%, indicating reliable performance in predicting at-risk students. 

Risk Stratification: Our model classified students into low, moderate, and high-risk categories, allowing for targeted 

interventions. Dropout rates were as follows: 

Low risk: 10% 

Moderate risk: 20% 

High risk: 30% 

The Early Warning System successfully identified 75% of at-risk students, allowing educators to intervene early and 

improve engagement through personalized interventions. This resulted in a 30% reduction in dropout rates among high-

risk students.    

 

IV. CONCLUSION 

 

This project highlights the value of using data-driven methods to address student dropout in schools. By developing a 

machine learning model, we identified key factors—such as academic performance and attendance—that predict 

dropout risk. Our Early Warning System successfully identified over 75% of students at risk, enabling timely 

interventions that reduced dropout rates by 30% among high-risk groups and increased overall attendance by 25%. 

 

The study shows that by focusing on students' individual needs based on their risk levels, schools can effectively 

engage vulnerable students and improve their educational experience. Moving forward, this model can be enhanced 

with additional data to improve accuracy and applied in other schools to support more students. This approach can help 

create a supportive educational environment that keeps more students on track to complete their education. 
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