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Online learning environments have become an important part of modern education 
by providing flexible access to courses, learning materials, assessments, and 
communication facilities. However, student dropout remains a major challenge 
because learners may discontinue their courses due to poor academic performance, 
low engagement, irregular participation, lack of interaction, personal difficulties, or 
technical problems. This paper proposes a predictive model for identifying student 
dropout risk in online learning environments using machine learning techniques. The 
proposed approach analyzes student-related attributes such as attendance, assignment 
submission, assessment performance, course activity, login frequency, and interaction 
with learning resources. The system performs data preprocessing, feature selection, 
model training, and classification to identify students who may be at risk of dropping 
out. Machine learning algorithms such as Logistic Regression, Decision Tree, 
Random Forest, and Support Vector Machine can be evaluated using standard 
classification metrics. The proposed model can assist educators and administrators in 
identifying students who may require early academic support. It provides a data-
driven decision-support approach for improving student monitoring and retention in 
online education. 
Keywords: Classification, Dropout Prediction, E-Learning, Machine Learning, 
Student Engagement, Student Retention 

 

1. INTRODUCTION 

The rapid development of internet technologies has significantly increased the use of online learning platforms in 
education. Online learning provides students with flexibility to access educational content from different locations and 
at different times. Learning management systems can record information related to student activities, including course 
access, assignment submission, assessment performance, attendance, discussion participation, and learning-resource 
usage. 
 
Although online education provides several advantages, student dropout continues to be a significant challenge. A 
student may stop participating in an online course because of poor academic performance, lack of motivation, 
insufficient interaction, irregular attendance, personal difficulties, or technical issues. When a student gradually 
reduces participation, it may be difficult for instructors to identify the problem at an early stage. 
 
Machine learning provides an opportunity to analyze historical student data and identify patterns associated with 
dropout. Predictive models can process multiple student attributes and estimate dropout risk. Early identification can 
allow instructors and institutions to provide appropriate academic guidance, reminders, counselling, learning 
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resources, or other support. 
The objective of this study is to develop a predictive model that analyzes student learning behaviour and identifies 
students who may be at risk of dropping out from an online learning environment. 

2. EXISTING SYSTEM 

Many online learning environments monitor students using conventional methods such as examination results, 
attendance records, assignment marks, and instructor observation. These methods provide useful information but may 
not identify dropout risk sufficiently early. 
 
Manual monitoring becomes difficult when the number of students increases. Different students may also demonstrate 
different patterns of disengagement. For example, one student may show reduced login frequency, while another may 
continue logging in but stop submitting assignments. 
 
Traditional monitoring systems generally focus on current academic performance rather than combining multiple 
behavioural and academic indicators. Therefore, an automated approach is needed to analyze several student 
characteristics simultaneously. 

3. PROPOSED SYSTEM 

The proposed system uses machine learning to predict student dropout risk in an online learning environment. The 
system collects relevant academic and behavioural attributes, cleans and transforms the data, selects important 
features, and trains classification models. The trained model predicts whether a student may be at risk of dropping out. 

The prediction is intended as decision-support information for educators rather than a final judgment about a student's 
future behaviour. 
 
The proposed system can be represented as: 

Student Data 
↓ 

Data Collection 
↓ 

Data Preprocessing 
↓ 

Feature Selection 
↓ 

Machine Learning Model 
↓ 

Dropout Risk Prediction 
↓ 

Risk Classification 
↓ 

Early Warning / Intervention 
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Fig 1 

4. METHODOLOGY 

4.1. DATA COLLECTION 

The dataset may contain academic and behavioural information related to students enrolled in an online learning 
environment. Possible attributes include student ID, attendance, assignment submission rate, assessment marks, login 
frequency, course activity, time spent on learning resources, discussion participation, previous academic performance, 
and final dropout status. The target variable represents the student's dropout or completion status. 

4.2. DATA PREPROCESSING 

Raw datasets may contain missing values, duplicate records, inconsistent values, or categorical attributes. The 
preprocessing stage includes removing duplicate records, handling missing values, converting categorical data into 
numerical form, removing irrelevant attributes, scaling numerical features when required, and separating input features 
from target labels. 

4.3. FEATURE SELECTION 

Feature selection identifies attributes that are useful for predicting dropout. Important features may include attendance, 
assignment submission, assessment performance, login frequency, course activity, learning-resource usage, and 
discussion participation. Feature selection can reduce unnecessary information and focus the model on relevant student 
characteristics. 

4.4. MACHINE LEARNING MODELS 

Logistic Regression can estimate the probability of a dropout outcome. Decision Tree represents classification 
decisions through a tree structure. Random Forest combines multiple decision trees and can handle several student 
features. Support Vector Machine identifies a decision boundary between different classes. These algorithms can be 
trained and compared using the same dataset and evaluation procedure. 

5. MODEL EVALUATION 
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The processed dataset is divided into training and testing datasets. The training data is used to build the models, while 
the testing data is used to evaluate their performance. Accuracy, precision, recall, and F1-score can be used as 
evaluation metrics. 
Accuracy = (TP + TN) / (TP + TN + FP + FN) 
 
Precision = TP / (TP + FP) 
 
Recall = TP / (TP + FN) 
 
F1-score = 2 × (Precision × Recall) / (Precision + Recall) 
 
For dropout-risk prediction, recall is particularly useful because failing to identify an at-risk student may reduce the 
opportunity for early support. 

6. RESULTS AND DISCUSSION 

The experimental evaluation should compare the selected machine learning algorithms using the same dataset and 
evaluation procedure. The actual values obtained from the experiment should be reported for accuracy, precision, 
recall, and F1-score. A confusion matrix can also be generated to analyze correct and incorrect classifications. Feature-
importance analysis can help identify the student attributes that contribute to the prediction. 
 
Student engagement indicators such as attendance, assignment submission, login frequency, and course activity can 
provide useful information about learning behaviour. Combining these attributes with academic performance may 
provide a broader representation of student participation. The prediction should be used together with instructor 
knowledge and individual student circumstances when considering support. 

7. ADVANTAGES AND LIMITATIONS 

The proposed system supports early identification of possible dropout risk, reduces dependence on manual monitoring, 
processes multiple student attributes simultaneously, provides measurable machine learning predictions, supports 
early intervention, and can be integrated with online learning platforms. 
 
However, prediction quality depends on dataset quality and representativeness. Missing or incorrect information can 
affect performance, and behavioural data may not capture all reasons for dropout. A prediction does not guarantee that 
a student will actually drop out. Student data must also be handled carefully to protect privacy. 

8. FUTURE ENHANCEMENT 

Future work can incorporate larger and more diverse datasets from different online learning platforms. Additional 
machine learning and deep learning techniques can be evaluated. A real-time monitoring dashboard could display 
engagement indicators and updated risk predictions. Personalized recommendations, explainable machine learning, 
and privacy-preserving techniques can also be incorporated. 

9. CONCLUSION 

This paper presents a machine learning-based approach for predicting student dropout risk in online learning 
environments. The proposed system analyzes academic and behavioural characteristics such as attendance, assessment 
performance, assignment submission, login frequency, and course activity. Data preprocessing and feature selection 
are performed before applying classification algorithms. 
The proposed approach can assist educational institutions in identifying students who may require additional attention 
at an earlier stage. The actual effectiveness of the models should be established through experiments using a suitable 
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dataset and standard evaluation metrics. The system can be further enhanced through real-time monitoring, explainable 
predictions, larger datasets, and integration with online learning platforms. 
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