
PREDICTING STUDENT ACHIEVEMENT USING DATA DRIVEN METHODS:A 

SURVEY OF MACHINE LEARNING APPROACHES 
1 Mr. K. Jai Prakash, 2  Kaithepalli Rachana,3 Sarmithi Shanmugam,4 Immandi Aditya Dev,5 Sanapathi Jaya 

Krishna 
 

1 Assistant Professor, Department of Computer Science & Engineering (Artificial Intelligence & Data Science), 

ELURU COLLEGE OF ENGINEERING AND TECHNOLOGY:: ELURU.  

1 Email : jp.konakalla@gmail.com 

2,3,4 Students, Department of Computer Science & Engineering (Artificial Intelligence & Data Science),  

 

ELURU COLLEGE OF ENGINEERING AND TECHNOLOGY:: ELURU 

 2rachanakaithepalli@gmail.com,3 sarmithishanmugam@gmail.com, 
4adityadev0034@gmail.com,5 jayakrishnasenapathi@gmail.com 

 

 

Abstract: 

Predicting student academic achievement has become an important research area in educational data mining 

and learning analytics. Educational institutions generate large amounts of student-related data such as 

attendance records, assessment scores, participation levels, and demographic information. Analyzing this 

data using data-driven methods can help educators identify patterns that influence student performance and 

provide early interventions for students who are at risk of poor academic outcomes. This study presents a 

survey of machine learning approaches used for predicting student achievement based on educational data. 

The paper reviews various machine learning techniques including Decision Trees, Support Vector 

Machines, Random Forests, Naïve Bayes, and Artificial Neural Networks that have been widely applied to 

analyze student performance. The survey examines different types of educational datasets, feature selection 

techniques, and evaluation metrics used to assess the effectiveness of predictive models. Additionally, the 

study highlights the advantages and limitations of different machine learning approaches in predicting 

academic success. The findings indicate that data-driven predictive models can significantly improve the 

accuracy of performance prediction and support decision-making processes in educational institutions. By 

identifying key factors that affect student achievement, these models can help educators design personalized 

learning strategies and implement early support systems. Overall, the integration of machine learning 

techniques into educational analytics has the potential to enhance student learning outcomes and improve 

the quality of education. 

Keywords: Student Achievement Prediction, Educational Data Mining, Machine Learning, Learning 

Analytics, Student Performance Analysis, Predictive Modeling, Data-Driven Education, Academic 

Performance Prediction, Feature Selection, Educational Analytics. 

 

I.INTRODUCTION In recent years, the use of data-driven 

International Journal of Engineering Science and Advanced Technology(IJESAT) Vol 26 Issue 04, April, 2026

ISSN:2250-3676 www.ijesat.com Page 563 of 570

mailto:4morlaramalakshmi7@gmail.com,5


technologies in education has increased 

significantly due to the availability of large 

volumes of student-related data generated by 

educational institutions. This data includes 

information such as academic records, 

attendance, assignment scores, participation 

levels, and demographic details. Analyzing this 

data effectively can help educators gain valuable 

insights into student learning patterns and 

academic performance. Predicting student 

achievement has therefore become an important 

research area in educational data mining and 

learning analytics, as it enables institutions to 

identify students who may require additional 

academic support and to improve overall 

educational outcomes. 

Machine learning techniques have emerged as 

powerful tools for analyzing educational data and 

predicting student performance. These 

techniques can automatically learn patterns from 

historical student data and use them to predict 

future academic outcomes. Various machine 

learning algorithms such as Decision Trees, 

Support Vector Machines, Random Forests, 

Naïve Bayes, and Artificial Neural Networks 

have been widely applied in educational analytics 

to classify student performance levels and 

forecast academic success. These predictive 

models help institutions identify factors that 

influence student achievement, such as study 

habits, attendance, engagement, and assessment 

performance. 

The application of machine learning in education 

not only helps in predicting student outcomes but 

also supports the development of personalized 

learning strategies and early intervention 

systems. By identifying at-risk students at an 

early stage, educators can provide timely 

guidance, academic support, and tailored learning 

resources to improve student success. In addition, 

predictive analytics can assist administrators in 

making data-driven decisions related to 

curriculum design, teaching strategies, and 

student support programs. 

This study presents a survey of machine learning 

approaches used for predicting student 

achievement using data-driven methods. The 

survey reviews different machine learning 

models, datasets, and evaluation techniques 

applied in educational data mining. By examining 

existing research, the study aims to provide a 

comprehensive overview of how machine 

learning techniques contribute to improving 

student performance prediction and enhancing 

the quality of education. 

II.LITERATURE SURVEY 

Literature Survey 

Several studies have explored the use of machine 

learning and data-driven techniques to predict 

student academic achievement using educational 

datasets. Early research in educational data 

mining focused on statistical analysis and 

traditional data mining techniques to identify 

factors influencing student performance. 

Researchers used methods such as regression 

analysis, decision trees, and clustering algorithms 

to analyze student academic records, attendance 

patterns, and behavioral factors. These studies 
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demonstrated that academic performance could 

be predicted by analyzing key attributes such as 

attendance, assignment completion, study habits, 

and previous examination scores. 

With the advancement of machine learning 

techniques, more sophisticated predictive models 

have been developed to improve the accuracy of 

student achievement prediction. Algorithms such 

as Decision Trees, Random Forests, Support 

Vector Machines (SVM), Naïve Bayes, and k-

Nearest Neighbors (k-NN) have been widely 

applied in educational data mining to classify 

students based on performance levels. These 

models are capable of learning patterns from 

historical educational data and identifying 

students who are at risk of poor academic 

performance. Several studies have shown that 

ensemble models like Random Forest often 

provide higher prediction accuracy due to their 

ability to handle complex datasets and reduce 

overfitting. 

Recent research has also focused on applying 

deep learning techniques and neural networks to 

analyze educational data. Artificial Neural 

Networks (ANN), Deep Neural Networks 

(DNN), and Long Short-Term Memory (LSTM) 

models have been used to capture complex 

relationships between different factors affecting 

student performance. These approaches allow 

researchers to analyze large-scale educational 

datasets and identify hidden patterns that 

traditional models may fail to detect. In addition, 

feature selection techniques and dimensionality 

reduction methods such as Principal Component 

Analysis (PCA) have been used to improve 

model efficiency and prediction accuracy. 

Furthermore, many studies emphasize the 

importance of early prediction systems that can 

identify students at risk of academic failure at an 

early stage of the learning process. Learning 

management systems and online educational 

platforms generate large amounts of student 

interaction data, which can be analyzed using 

machine learning models to monitor student 

engagement and learning progress. Although 

significant progress has been made in predicting 

student achievement using machine learning 

techniques, challenges such as data privacy 

concerns, data imbalance, and limited availability 

of high-quality educational datasets still remain 

important areas for future research. 

III.EXISTING SYSTEM 

The existing systems for predicting student 

achievement mainly rely on traditional statistical 

methods and basic data analysis techniques. 

Educational institutions often evaluate student 

performance using simple indicators such as 

examination scores, attendance records, and 

assignment results. These conventional 

approaches focus primarily on analyzing 

historical academic data to assess student 

performance after the completion of a course or 

examination. While such methods provide useful 

insights into student results, they are generally 

reactive in nature and do not offer early 

predictions that can help identify students who 

may be at risk of poor academic performance. As 

a result, educators often find it difficult to provide 
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timely support and interventions for struggling 

students. 

In some cases, basic data mining techniques and 

simple machine learning models such as Decision 

Trees and Naïve Bayes have been applied to 

analyze educational datasets and classify student 

performance levels. However, these systems 

typically use limited features and smaller 

datasets, which restrict their predictive accuracy 

and ability to capture complex relationships 

between different factors influencing student 

achievement. Furthermore, many existing 

systems lack integration with modern learning 

management systems and real-time educational 

data sources, which limits their ability to 

continuously monitor student progress. 

Consequently, traditional prediction methods 

often fail to fully utilize the vast amount of data 

generated in modern educational environments, 

highlighting the need for more advanced machine 

learning approaches to improve the accuracy and 

effectiveness of student achievement prediction. 

IV.PROPOSED SYSTEM 

The proposed system introduces a data-driven 

framework that utilizes advanced machine 

learning techniques to predict student 

achievement by analyzing educational datasets. 

In this system, student-related data such as 

academic records, attendance, assignment scores, 

participation levels, demographic information, 

and behavioral patterns are collected from 

institutional databases or learning management 

systems. The collected data is then processed 

through preprocessing steps including data 

cleaning, normalization, and handling of missing 

values to ensure data quality and consistency. 

After preprocessing, feature selection techniques 

are applied to identify the most significant factors 

that influence student performance. 

Once the relevant features are selected, various 

machine learning algorithms such as Decision 

Trees, Random Forest, Support Vector Machines 

(SVM), Naïve Bayes, and Artificial Neural 

Networks are trained using historical student 

data. These models learn patterns and 

relationships between different variables that 

affect academic performance. The trained models 

are then used to predict future student 

achievement levels and identify students who 

may be at risk of poor academic outcomes. The 

performance of the models is evaluated using 

standard evaluation metrics such as accuracy, 

precision, recall, and F1-score to determine the 

most effective predictive approach. 

The proposed system also provides a 

visualization dashboard that allows educators and 

administrators to monitor student performance 

trends and receive predictive insights. By 

identifying at-risk students early, the system 

enables institutions to implement timely 

interventions, personalized learning strategies, 

and academic support programs. Overall, the 

proposed machine learning-based system 

enhances the ability of educational institutions to 

make data-driven decisions, improve student 

success rates, and optimize the overall learning 

process. 
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V.SYSTEM ARCHITECTURE 

 

 

                                  Fig 5.1 

The system architecture for “Predicting Student 

Achievement Using Data-Driven Methods: A 

Survey of Machine Learning Approaches” is 

designed to analyze educational data and generate 

accurate predictions of student academic 

performance. The architecture includes multiple 

modules that work together to collect data, 

process it, train predictive models, and provide 

insights that help educators improve student 

learning outcomes. 

1. Data Collection Module 

This module gathers student-related data from 

various sources such as institutional databases, 

learning management systems (LMS), 

examination systems, and attendance records. 

The collected data may include student 

demographics, attendance percentage, 

assignment scores, exam results, participation in 

learning activities, and interaction data from 

online learning platforms. This information forms 

the foundation for predictive analysis. 

2. Data Preprocessing Module 

Raw educational data often contains missing 

values, inconsistencies, or irrelevant information. 

In this stage, preprocessing techniques such as 

data cleaning, normalization, transformation, and 

handling missing values are applied to ensure 

data quality. The processed data is then structured 

into a format suitable for machine learning 

models. 

3. Feature Selection and Extraction Module 

In this module, important features that 

significantly influence student achievement are 

identified. Techniques such as correlation 

analysis, feature ranking, and dimensionality 

reduction are used to select relevant attributes 

such as attendance rate, previous academic 

performance, participation level, and assignment 

completion. This step helps improve the 

efficiency and accuracy of predictive models. 

4. Machine Learning Model Training Module 

Once the relevant features are selected, machine 

learning algorithms are applied to train predictive 

models using historical student data. Common 

algorithms used in this module include Decision 

Trees, Random Forest, Support Vector Machines, 

Naïve Bayes, and Artificial Neural Networks. 

These models learn patterns in the dataset that can 

be used to predict future academic outcomes. 

5. Prediction and Model Evaluation Module 

The trained models are used to predict student 

achievement levels or identify students who may 

be at risk of poor academic performance. The 

system evaluates model performance using 

standard metrics such as accuracy, precision, 

recall, and F1-score to determine the most 

reliable prediction model. 
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6. Visualization and Decision Support Module 

The final module presents the prediction results 

through dashboards, graphs, and reports. These 

visualizations allow educators and administrators 

to easily understand student performance trends 

and identify students who require additional 

academic support. The insights generated by the 

system help institutions make informed decisions 

and implement early intervention strategies. 

VI.IMPLEMENTATION 

 

Fig 6.1 

 

Fig 6.2 

 

Fig 6.3 

 

Fig 6.4 

 

Fig 6.5 

 

Fig6.6 

VII.CONCLUSION 

Predicting student achievement using data-driven 

methods has become an important area of 

research in educational data mining and learning 

analytics. Educational institutions generate large 

volumes of data related to student performance, 

attendance, assignments, and learning behavior. 

By applying machine learning techniques to this 
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data, it is possible to identify patterns that 

influence academic success and predict student 

performance more accurately. The survey of 

machine learning approaches demonstrates that 

algorithms such as Decision Trees, Random 

Forest, Support Vector Machines, Naïve Bayes, 

and Artificial Neural Networks can effectively 

analyze educational datasets and provide reliable 

predictions of student achievement. These 

predictive models help educators identify 

students who may be at risk of poor academic 

performance and enable early intervention 

strategies. Overall, data-driven prediction 

systems support better decision-making in 

education, enhance teaching strategies, and 

contribute to improving student learning 

outcomes and institutional effectiveness. 

VIII.FUTURE SCOPE 

Future research in student achievement 

prediction can focus on integrating advanced 

artificial intelligence techniques such as deep 

learning and transformer-based models to 

improve prediction accuracy and handle large-

scale educational datasets. The use of real-time 

data from learning management systems, online 

learning platforms, and student engagement tools 

can further enhance predictive capabilities. 

Additionally, combining machine learning with 

learning analytics dashboards can help educators 

monitor student progress continuously and 

provide personalized learning recommendations. 

Another important direction is the development 

of explainable AI models that allow educators to 

understand the factors influencing predictions. 

Future systems may also integrate behavioral and 

psychological factors, social learning data, and 

adaptive learning technologies to provide a more 

comprehensive understanding of student 

performance. These advancements will help 

educational institutions build intelligent systems 

that support personalized education and improve 

overall academic success. 
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