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Abstract— Data mining provides a set of techniques which 

can help educational system to improve learning experience 

of students as well as increase their profits. Proposed 

research is designed to justify that various data mining 

techniques intent in extraction of the hidden knowledge 

from the student database and prediction of students’ 

performance based on dependency parameters. This aids to 

identify the students who need special attention and allow 

the teacher to provide appropriate advising. The researcher 

has justified that various data mining techniques intent in 

extraction of the hidden knowledge from the student 

database and prediction of students’ performance based on 

dependency parameters. 
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I. INTRODUCTION 

The biggest challenges now-a-days, the educational 

institutions face, are the explosive growth of educational 

data and to use this data to improve the quality of 

managerial decisions to deliver quality education. Manual 

data analysis has been around for sometimes now, but it 

creates bottleneck for large data analysis. Data mining 

allows user to analyze data from different dimensions 

categorized it and summarize the relationship, identified 

during mining process. The main functions of data mining 

are applying various methods and algorithms in order to 

discover and extract patterns of stored data. Data mining 

tools predict patterns, future trends and behaviors, allowing 

businesses to effect proactive, knowledge-driven decisions. 

The automated, prospective analyses offered by data mining 

move beyond the analysis of past events provided by 

retrospective tools typical of decision support systems. 

Data mining is considered as the most suited 

technology appropriate in giving additional insight into the 

lecturer, student, alumni, manager, and other educational 

staff behavior and acting as an active automated assistant in 

helping them for making better decisions on their 

educational activities. The data mining techniques can help 

the institutes in extracting patterns like students having 

similar characteristics, association of students’ attitude with 

performance, what factors will attract meritorious students 

and so on. 

Proposed research presents data mining process for 

assessing students’ academic performance using the R 

environment and selected R packages for computing. One 

way to achieve highest level of quality in education system 

is by discovering knowledge for the assessment of students’ 

performance.  

II. LITERATURE REVIEW 

Several studies used data mining for extracting rules and 

predicting certain behaviors in educational domain. In this 

literature review, references of the similar work have taken 

and explained the same with respect to the proposed 

research. As a part of this research more than 20 papers has 

been explored and thoroughly studied. Some selected 

references for broad overview are highlighted here.  

Romero and Ventura have a surveyed on 

educational data mining between 1995 and 2005 [9]. They 

concluded that educational data mining is a promising area 

of research and it has a specific requirement not presented in 

other domains. Thus, work should be oriented towards 

educational domain of data mining. El-Halees, explained a 

case study that used educational data mining to analyze 

students’ learning behavior [5]. The goal of his study is to 

show how useful data mining can be used in higher 

education to improve students’ performance. He used 

students’ data from database course and collected all 

available data including personal records and academic 

records of students, course records and data came from e-

learning system. Then, he applied data mining techniques to 

discover many kinds of knowledge such as association rules 

and classification rules using decision tree. Also he clustered 

the student into groups using EMclustering, and detected all 

outliers in the data using outlier analysis. Finally, he 

presented how can we benefited from the discovered 

knowledge to improve the performance of student.  

Al-Radaideh et al. applied the data mining 

techniques, particularly classification to help in improving 

the quality of the higher educational system by evaluating 

student data to study the main attributes that may affect the 

student performance in courses [1]. The extracted 

classification rules are based on the decision tree as a 

classification method; the extracted classification rules are 

studied and evaluated. It allows students to predict the final 

grade in a course under study. Baradwaj and Pal, applied the 

classification as data mining technique to evaluate student’ 

performance, they used decision tree method for 

classification [3]. The goal of their study is to extract 

knowledge that describes students’ performance in end 

semester examination. They have used students’ data 

retrieved from the student’ database including Attendance, 

Class test, Seminar and Assignment marks. This study helps 

earlier in identifying the dropouts and students who need 

special attention and allow the teacher to provide 

appropriate advising.  

Shannaq et al., applied the classification as data 

mining technique to predict the numbers of enrolled students 

by evaluating academic data from enrolled students to study 

the main attributes that may affect the students’ loyalty 

(number of enrolled students) [11]. The extracted 

classification rules are based on the decision tree as a 

classification method, the extracted classification rules are 

studied and evaluated using different evaluation methods. It 

allows the University management to prepare necessary 
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resources for the new enrolled students and indicates at an 

early stage which type of students will potentially be 

enrolled and what areas to concentrate upon in higher 

education systems for support.  

Chandra and Nandhini, applied the association rule 

mining analysis based on students’ failed courses to 

identifies students’ failure patterns [4]. The goal of their 

study is to identify hidden relationship between the failed 

courses and suggests relevant causes of the failure to 

improve the low capacity students’ performances. The 

extracted association rules reveal some hidden patterns of 

students’ failed courses which could serve as a foundation 

stone for academic planners in making academic decisions 

and an aid in the curriculum re-structuring and modification 

with a view to improving students’ performance and 

reducing failure rate. Ayesha et al., used k-means clustering 

algorithm as a data mining technique to predict students’ 

learning activities in a students’ database including class 

quizzes, mid and final exam and assignments [2]. This 

correlated information will be conveyed to the class teacher 

before the conduction of final exam. This study helps the 

teachers to reduce the failing ratio by taking appropriate 

steps at right time and improve the performance of students.  

Data mining in higher education is a recent research field 

and this area of research is gaining popularity because of its 

potentials to educational institutes. Data Mining can be used 

in educational field to enhance our understanding of 

learning process to focus on identifying, extracting and 

evaluating variables related to the learning process of 

students as described by Alaa el-Halees [6]. 

Literature review reveals that data mining methods 

are often implemented at educational institutions for 

analyzing available data and extracting information and 

knowledge to support decision-making. Analysis will help 

the teachers to take proper attention towards the progress of 

the student during the course. It will help to build reputation 

of institute in the field of education. The analysis will reveal 

dependency factors of student’s academic performance.  

III. PROPOSED RESEARCH FRAMEWORK 

The methodology will be followed for the present study is 

explained in this section. Logical flow of methodology is 

presented diagrammatically as follows in Figure 1. Data 

mining a computational method of processing data will be 

applied in to obtain useful knowledge from EDM dataset. 

 
Fig. 1: Flow diagram of proposed research 

A. Data Collection 

The first step of the proposed research is to design sample 

and gather students’ data. This includes constructing the 

dataset needed for data mining process. The proposed 

research planned to design data set consists of 300 records 

by collecting graduate students information from the 

department of Information Technology for a period of 1 

year.  

B. Data Preprocessing 

Preprocessing includes finding incorrect or missing data. 

Erroneous data may be corrected or removed, whereas 

missing data must be supplied. Transformation is converting 

the data into a common format for processing. Some data 

may be encoded or transformed into more usable format. 

Data reduction, dimensionality reduction and data 

transformation method may be used to reduce the number of 

possible data values being considered. 

C. Educational Data Mining 

EDM is the exploration and analysis of large data sets, in 

order to discover meaningful pattern and rules. The key idea 

is to find effective way to combine the computer’s power to 

process the data with the human eye’s ability to detect 

patterns. The objective is to design and work efficiently with 

large data sets. After preprocessing the data, research 

applies data mining techniques - association, classification, 

clustering, and prediction etc for the analysis of educational 

data. 

D. Knowledge Presentation 

The discovered knowledge will used for prediction students’ 

performance and constructive recommendation to overcome 

the problem of low grades of students. The model 

development, building classifiers and their evaluation, 

Educational data analysis using clustering will be carried out 

in the proposed research. The framework can be used as a 

basis for the prediction of students’ performance in campus 

placement. 

IV. CONCLUSION 

Proposed research presents data mining process for 

assessing students’ academic performance using R 

environment and selected R packages for computing. The 

main focus is to provide a set of techniques which can help 

educational system to improve learning experience of 

students as well as increase their profits. Authors will apply 

the data mining techniques such as association, 

classification, clustering and prediction for the assessment 

of educational data and present the extracted knowledge and 

describes its importance in educational domain by 

considering the data set of graduate students’. The 

discovered knowledge will be used for accessing students’ 

performance and constructive recommendation to overcome 

the problem of low grades of students’. Thus the proposed 

research will assists an academic institute to improve the 

quality of education by analyzing the data and discover the 

factors that affect the academic results.  
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