
IJSART - Volume 8 Issue 7 – JULY 2022                                                                                         ISSN [ONLINE]: 2395-1052 
 

Page | 320                                                                                                                                                                     www.ijsart.com 

 

Educational Data Mining For Student Performance 

Analysis: A Review 

 

Akash Thakur1, Sunil Kumar2, Pushpa Devi3, Dr. K.L. Bansal4 
1, 2, 3 Dept of Computer Science 

4Professor, Dept of Computer Science 
1, 2, 3, 4 Himachal Pradesh University, Shimla 

 

Abstract- To extract meaningful information and hidden 

insight from raw data, data mining techniques are used. The 

information thus obtained is valuable and have a significant 

impact on the decision-maker and decision-making process. 

Educational data mining (EDM) analyses a large amount of 

student data in educational settings using data mining 

techniques. EDM's main goal is to study and solve educational 

system problems like bringing education and technology 

together, it can be difficult to keep students’ interest and 

attention to properly teach new concepts. Technology needs to 

come into the classroom to keep up with the learning demands 

of the 21st century. And also having well-educated tutors that 

will help them achieve their goals and guide them throughout 

their education. Educational Data Mining is a new field that 

aims to create ways for analyzing a vast volume of data from 

educational settings in order to better understand students’ 

behavior, interests, and outcomes. Various publications 

relating to this specialization have been published in recent 

years, and multiple data mining approaches introduced in 

these publications have been employed to address a different 

kinds of educational difficulties. EDM can also be used to find 

out students’ risk to be in danger of not graduating, or being 

promoted. And also enhances rates of students’ completing 

their graduation, prioritizes requirements of learning for 

several groups, thoroughly investigates the performance of the 

institution and optimizes curriculum of topic renewal, and 

many more things. The main aim of this research is to give a 

proper review of the whole work in which several techniques 

related to data mining have been utilized to tackle specific 

educational challenges, as well as a comparative study of the 

existing data mining techniques which are used in the 

prediction of students’ academic performance. The 

comparative analysis of several techniques can help in 

deciding which algorithm or technique will be suitable for 

better prediction in future work. 
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I. INTRODUCTION 

 

 Because of the significant contributions that 

technology has made to all disciplines today, it's 

understandable that all aspects of life are changing, especially 

the way we communicate and the barriers that have been 

broken down. Thanks to the Internet and the vast amounts of 

data being generated and stored in various information 

systems. Many educational studies have included Data 

analysis and data mining because of the importance of 

educational data mining. As a result, more surveys for each of 

the EDM applications should be undertaken to more precisely 

identify the most effective strategies. Furthermore, in the 

evaluation, broader evaluation and comparison criteria should 

be applied. The sector of data mining in the educational field 

is now expanding and has many benefitssuch as integration 

with modern algorithms and methods developed in several 

areas of machine learning and data mining. EDM can also be 

used to find out the risk in students, enhance rates of 

graduation, prioritize requirements of learning for several 

groups, thoroughly investigate the performance of the 

institution and optimize curriculum of topic renewal, and 

many more things. 

 

The major goal of educational institutions is to 

provide students with the knowledge and skills that will help 

them in their carrier. The effectiveness with which educational 

systems achieve this goal is a fundamental predictor of both 

social and economic advancement [3]. The technologies 

utilized in educational systems produce a large amount of data 

which is difficult to interpret with the naked eye [24]. 

Educational data mining (EDM) analyses student data in 

educational settings using various data mining methodologies 

[29].EDM's main goal is to study and solve educational 

problems in order to improve educational processes [18]. As a 

result, its purpose is to study educational data in order to 

resolve educational challenges. Within the educational 

profession, EDM entails extracting relevant, interpretable, 

entertaining, and unique information from data. 

 

With the recent advent of educational data mining 

applications in educational settings, numerous strategies for 
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implementing these applications have been developed. As a 

result, this research looks into the EDM approaches used in 

educational data mining applications. The most common 

applications are predicting student performance, recognizing 

unwanted student behaviors, categorizing students, and 

student modeling. There are a variety of EDM applications, 

each having its own set of goals, such as enhancing and 

improving the quality of the learning and comprehending 

process [5]. Furthermore, EDM applications are aimed at a 

variety of educational stakeholders, including students, 

researchers, administrators, and educators. Students' learning 

can be enhanced by providing recommendations, 

personalization, and feedback. 

 

II. DATA MINING 

 

In this digital world, each second of data is generated 

from diverse locations which is a reason, mining and figuring 

out interesting patterns from a huge volume of data is such an 

important and complex task. Data mining is a tool that finds 

out valid patterns and meaningful information and hidden 

insight from huge records, in this way the above-mentioned 

problem can be solved. It can be defined as deriving facts 

from large datasets or we can say that it is a method used for 

investigating meaningful patterns from rough facts [16]. The 

derived knowledge can be used for different purposes like 

customer retention, weather forecasting, business forecasting, 

scientific exploration, fraud detection, risk management, space 

research, sports, and market analysis. Data mining provides an 

opportunity for decision-makers to make better decisions and 

predictions. 

 

 
Figure 1:Data Mining Taxonomy 

 

III. IMPLEMENTING A DATA MINING PROJECT 

 

The implementation of data mining projects is done 

with the objective of discovering design and pertinent patterns 

with attractive information in high volumes. This is completed 

with the evolution of 4 stages [30], 

 

1. Data filtration 

2. Feature selection 

3. Extraction of knowledge 

4. understanding and measures 

 

Basically, all the techniques ineducational setting 

have now been proven [25], and several cases have been 

studied in detail to understand the performance of the various 

techniques and to meet the key objective of data mining for 

education purposes which also includes identifying 

students’behavior patterns in their academic environments and 

classifying student types based on recorded performance. 

 

IV. EDUCATIONAL DATA MINING 

 

EDM educational data mining is a subs-field of DM 

which uses mining techniques for exploring valid and 

meaningful patterns by using educational dataset. Data is most 

crucial factor for making decisions and in educational 

organizations, for making decisions educational data is 

required.  Mining educational data becomes a developing and 

up growing area of research and typically researchers take an 

interest in it[20]. 

 

The intent of educational DM is to transform 

raw/rough facts that are coming from academic institutions 

into valid information [33]. In the academic sector, the use of 

EDM helps the academic responsible and managers to 

improve and enhance their learning process. 

 

 
Figure 2: Main areas involved in Educational data mining. 

Source [19] 

 

V. EDM METHODS 

 

Educational Data Mining methods are the techniques 

that are used for the prediction of future data so that better 

decisions can be made. These methods can be predictive or 
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descriptive in nature. Various DM techniques are available 

that can be used for mining educational data. The most well-

known techniques that are used in an academic context are 

sequential pattern mining, rule mining, clustering and 

classification [34].  

 

VI. RELATED WORK 

 

Several studies on Educational Data Mining (EDM) 

applications and methodologies in academic settings have 

been conducted, highlighting the usefulness of EDM for 

obtaining correct information about students' behavior and 

learning process efficacy [6]. So far, few survey studies on 

EDM have been published. Four areas of applications were 

recently counted in one of studies on EDM in higher 

education, namely forecastingthe performance of the students 

[24]. They highlighted EDM strategies that have been used to 

improve and analyze students' learning processes based on 

these applications. [5] suggested 13 types of EDM 

applications under student modeling, decision support 

systems. Many educational studies have included analysis and 

data mining because of the importance of educational data 

mining. As a result, more surveys for each of the EDM 

applications should be undertaken to more precisely identify 

the most effective strategies. Furthermore, in the evaluation, 

broader evaluation and comparison criteria should be applied. 

 [2] investigated approaches for predicting first year computer 

science undergraduate students' academic achievement in 

2015. They applied various methodologies to student data, 

such as Naive Bayes, Rule-Based, and Decision Tree, to build 

the best prediction model for students' academic achievement. 

The findings of this investigation revealed that the Rule Based 

model is the best prediction model, with a prediction accuracy 

of 71.3 percent. 

 

A study[14] looked at how different classification 

algorithms could be used to predict slow learners among 

students. Data from 152 high school students has been 

collected, and analyzed using WEKA tool to examine and test 

the students' performance. The Multilayer Perception 

technique achieved the best prediction accuracy of 75%. 

 

In 2016, [12] published a study that employed data 

mining techniques like Nave Bayes, Decision Trees, and 

Neural Networks to predict student success in two courses. 

The Naive Bayes method, with an accuracy of 86 percent, was 

followed by the Decision Tree and Neural Network 

algorithms, with 82.7 percent and 79.2 percent, respectively. 

In their work [1], With the help of KNN and Naïve Bayes 

algorithms, the gathered information from 500 secondary 

school pupils who had eight characteristics. According to their 

findings, the Naive Bayes classifier had 94.1 percent accuracy, 

whereas the KNN classifier had a prediction accuracy of 62.9 

percent. 

 

[4] used the WEKA tool to apply 5 main 

characteristics approaches of data mining for the prediction of 

the performance of students in another study. He gathered 

information from 225 university students.  

In their work [13,11] used three data mining classification 

approaches to predict student performance using academic 

attributes: Naive Bayes, Decision Tree, and K-Nearest 

Neighbor (K-NN). They gathered information from 1100 male 

students at a preparatory school in the Gaza Strip.  

 

As per [8], There are mainly 6 data mining 

techniques available such as Naive Bayes, Random Forest, 

Decision Tree, IBk, K-star, and Naive Bayes Multiple 

Nominal, to predictthe marks of students. They utilized the 

WEKA tool to collect a dataset of 480 records with 16 

attributes. Random Forest has the highest prediction accuracy 

of 76.667 percent, according to their findings. 

 

In addition, [28] used Bayesian Network and 

Decision Tree approaches to forecast student performance in 

order to prevent students from failing. They gathered 

information from students at Islam Indonesia University 

studying Industrial Engineering. 

 

VII. COMPARATIVE STUDY AND DISCUSSION 

 

Table 1. show the performance prediction of students 

and accuracy achieved by the different researchers using data 

mining classification techniques. 
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Table 1: Comparison of Data mining techniques used on 

student datasets in educational settings 

 

VIII. CONCLUSIONS AND FUTURE SCOPE 

 

Conclusion 

 

As the use of technology increases in the system of 

education, a large amount of data generates every day. The 

sector of data mining in the educational field is now 

expanding and has many benefits such as integration with 

modern algorithms and methods developed in several areas of 

machine learning and data mining. EDM can also be used to 

find out the risk in students, enhance rates of graduation, 

prioritize requirements of learning for several groups, 

thoroughly investigate the performance of the institution and 

optimize curriculum of topic renewal, and many more 

things.We have observed from the related review work that 

the Random Forest algorithm has come up with the highest 

accuracy which is 94. 4186%   that has been used in Mining 

Students' Data for Prediction Performance using WEKA Tool. 

 

Future Scope 

 

In the future, we will compare the performance of 

other classification and algorithms on educational datasets for 

predicting student’s behavior, Grades using data mining tools, 

and will also find the best classification algorithm for a 

particular dataset having minimum errors and maximum 

accuracy rate. Also, we can use other Data mining tools for 

comparing data mining tools performance on different datasets 

as less research work is done on tools other than WEKA.            
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