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Abstract: This project aims to develop a predictive model for assessing students’ academic performance by integrating web usage 
mining (WUM) and machine learning (ML) techniques. The model leverages user-provided data such as gender, parental 
profession, reading score, and writing score, along with behavioural insights from online educational platform interactions. The 
methodology includes data preprocessing, feature extraction, and adaptive algorithm selection to enhance prediction accuracy 
and adaptability across various student profiles. The integration of WUM provides a robust framework for educational 
institutions to tailor interventions and support systems effectively. 
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I. INTRODUCTION 
In the rapidly evolving landscape of education, understanding and predicting students' academic performance is crucial for educators 
and institutions seeking to provide targeted support and interventions. Traditional methods of assessment often fall short in 
capturing the diverse factors influencing student success. Education has increasingly embraced digital platforms for learning, with 
students engaging in a variety of online activities. Web usage mining, a process of extracting valuable patterns and information from 
users' interactions with web applications, offers a unique opportunity to gain insights into student behaviour. By combining this with 
machine learning algorithms, which have demonstrated prowess in predictive modelling, we aim to create a robust and adaptive 
system for predicting academic outcomes.  Our model considers key demographic factors such as gender and parental profession, 
along with academic indicators like reading and writing scores, as input features. The integration of web usage mining enriches this 
dataset with behavioural patterns obtained from students' interactions with online educational resources. What sets this research 
apart is the dynamic selection of the most suitable machine learning algorithm for each prediction instance, ensuring adaptability to 
the evolving nature of educational data. 

II. OBJECTIVES 
1) To Accomplish a robust predictive model by integrating Web Usage Mining features with relevant data.  
2) To minimize data noise and inconsistencies by preprocessing the collected dataset. 
3) To build a web usage mining pipeline that extracts relevant features from log files and web data. 
4) To design a system for predicting students' performance using novel clustering algorithms.  
5) To implement a linear regression and other models, utilizing the best among them to cluster features and predict the score with 

high accuracy 
III. LITERATURE SURVEY 

This paper [1] provides a general idea of web mining and its types. The review paper mainly focuses on the web usage mining and 
methods utilized in it. Also it gives a review on the application of web usage mining. 
This paper [2] was concerned with the discovery of the customers’ access patterns when browsing the Internet, By breaking down 
information source from the Internet and incorporating it with information from conventional information stores a degree of 
information beforehand unrealistic can be reached. The Outcome from this paper is that, using Web Sessions personalized web 
pages are identified and find some important information of user from the raw access logs and this information has been get to 
improved E-commerce sites. 
This paper [3] proposes a system which aims at identification and analysis of learning styles and emotional behaviour of users based 
on the techniques of web usage mining where web server logs are used for data capturing as they have many advantages over other 
techniques. The logs are further preprocessed and used for extraction of desired results using different machine learning 
methodologies.  
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This paper [4] proposes the strategies for discarding the old sessions for storing new sessions. It chooses the sessions which are 
going to be kept for prediction so that the prediction time is reduced with improved accuracy.  
In this paper [5] the study highlights the potential of integrating Machine Learning (ML) into User Experience (UX) design, with 
most UX designers lacking prior ML expertise. Addressing this gap through specialized education and collaborative efforts can lead 
to more innovative, user-centric applications, improved user feedback, and significant time and cost savings in the early design 
stages. Limited understanding in design practice and incomplete and early-stage research. 
In this paper [6] the proposed system aims to prioritize User Experience (UX) as a central element in any business solution, 
including web applications, websites, and mobile apps. It acknowledges that a good solution not only addresses the exact problem 
but also ensures that end users find it user-friendly. The system focuses ongoing user feedback and delivering self-understandable 
User Interfaces to enhance productivity and customer satisfaction. Lack of appropriate name for UI Element and varying 
perceptions of developer and customer. 
In this paper [7] provides a general idea of presenting various machine learning (ML) algorithms to predict and analyse the current 
user behaviours. The main objective of this work is discriminating and classifying the close group to which user is most interested. 
In the paper [8] Web usage mining has seen a quick expansion in interest from both the examination and practice perspective in 
networks, considering its application potential. This paper provides a comprehensive taxonomy, counting research endeavours of the 
work in the same field. An up-to-date survey is also given on the ongoing work. 
In this paper [9] provides general idea of the behaviour classification-based e-learning performance (BCEP) prediction framework, 
which selects the features of e-learning behaviours, uses feature fusion with behaviour data according to the behaviour classification 
model to obtain the category feature values of each type of behaviour, and finally builds a learning performance predictor based on 
machine learning. 
In the paper [10] the main idea is to combine Simple K-means clustering and the Apriori association rule algorithm to offer students 
highly effective and user-friendly course recommendations. Moreover, the system provides a rich set of association rules, enabling a 
deeper understanding of students’ preferences and enabling informed course selections. 
 

IV.  PROPOSED SYSTEM 
1) The proposed system for predicting students' performance integrates Web Usage Mining (WUM) and Machine Learning 

techniques to create a robust and adaptive framework. It utilizes demographic features such as gender, parental profession, 
reading score, and writing score, combined with behavioural insights obtained from web usage patterns.  

2) The system employs dynamic algorithm selection to continuously optimize the choice of machine learning algorithms, ensuring 
adaptability to diverse datasets. 

3) Through iterative model training and refinement, the system aims to enhance prediction accuracy, providing valuable insights 
for educators and institutions to tailor interventions and support systems effectively.  

4) Machine Learning Classifiers such as Random Forest, Logistic regression to be used for performance prediction. 
 

V. BLOCK DIAGRAM 
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VI.  COMPONENT DESIGN 
1) Data pre-processing: The quality of e-learning behaviour data directly affects the accuracy of predictive models. Therefore, the 

first step is to clean the e-learning behaviour data obtained from the e-learning platform. The method should be selected 
according to the real situation of the data to manage missing values, duplicate values, and abnormal values. 

2) Feature selection: Feature selection can select relevant features that are beneficial to the training model from all features, 
thereby reducing the feature dimension and improving the generalizability, operating efficiency and interpretability of the 
model. This framework uses the variance filtering method to perform feature selection on standardized e-learning behaviour 
data.  

3) Feature fusion: This classifies core learning behaviours according to specific rules, constructs a collection of behaviour 
categories, and then performs feature fusion to obtain the category feature value of each type of e-learning behaviour. 

4) Model training: In the model training session, classic machine learning methods such as SVC, Naive Bayes, Random Forest are 
selected, and the e-learning behaviour category feature value set is used as the feature data to train the e-learning performance 
prediction model. After many iterations, the best e-learning performance prediction model is selected to predict the e-learning 
performance of e-learners. 
 

VII. CONCLUSION 
1) Testing the proposed approach on larger and more diverse datasets to evaluate its performance in different scenarios 
2) Investigating the potential of the approach for other types of data analysis tasks, such as classification or clustering 
3) Exploring the use of other optimization algorithms or machine learning techniques to improve the efficiency and accuracy the 

feature selection and prediction process.  
4) Develop an interactive and user-friendly system that implements the proposed approach and can be used by students and 

learners. 
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