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Abstract: EDM is emerging field for exploring educational dataset. Student’s performance, Enrollment 

capabilities and development of EDM application is highly used today while analyzing the student data. EMD id 

specialized with the capabilities of Visualization, Recommendation, Performance probability, Enrollment 

outcomes etc. Basic five data mining algorithm is compared – Decision Tree, Naïve Bayes, K Nearest neighbor, 

Neural network and Support Vector Machine (SVM). The accuracy of various authors work has been compare. 

The paper tried to combine a comparative study with respect to EDM functioning and its development with the 

help of core Data Mining Techniques. 
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I. Introduction 
 Educational Data Mining (EDM) is the fields where various techniques and tools are used within Data 

Mining domain for development manage analysis and extract information from the historical or present data of 

student. EDM is one of the emerging and exploring topics of Data Mining field. Educational data comes from 

large scale extraction and EDM plays vital role in generating information regarding student data. EDM also 

carry all the Educational Statistical data for predicting the performance of students in particular institution. The 

author Rayen S. Baker and Kalina Yacef [1] identified some goals of EDM. 
1. EDM will help to predict student’s future learning behavior. 

2. EDM help to develop new model or improve existing model using latest data mining aspects. 

3. EDM also highlight the present educational system which suggests to be improved and better. 

4. New scientific knowledge and improved software will also be studied by EDM perspective. 

 

It is always challenging for Institute to admit best student as per academic subjects. Today’s 

perspective regarding education in most institutes to provide satisfactory performance and opportunity globally 

to establish. In educational institute academic performance and student’s placement is one of the main 

dependencies to prove its existence. EDM and Data mining interrelate to provide guidance in improving the 

decision and knowledge for best performance.  

Data Mining is useful in the fact that it will provide satisfactory decision or knowledge by providing 
the dataset of students. Data Mining deals with system where any large dataset can be proceed for knowledge. 

The historical data of students can help to predict the best knowledge where forecast of student performance can 

be determined. The knowledge extraction process of Data Mining always tries to improve student’s behaviors, 

success rate of an institute, course publicity etc. An improved educational institute is liable to provide quality of 

education, student’s intake capacity, best career counseling etc. The improvement of traditional decision making 

system with data mining approach makes an institute best in globally competition.  

The main objective of the paper is to generate the use of data mining approaches and techniques in the 

field of Education Data Mining and to review paper in large basis to generate an idea for establishing data 

mining techniques while improving the EDM. The paper also put forward some essential information regarding 

improvement of student’s performance predictions. Data Mining has many approaches depending on the use of 

dataset and its improvement. 

Data mining techniques have mainly three key approaches – Classification, Clustering and Regression. 
Classifications Techniques fall under supervised learning allow defining the class variable where as 

unsupervised learning which is Clustering don’t allow such definition of class variable. Class variable is the 

predictive outcome of some conditions depending upon the question we are asking or finding knowledge. 

Regression Techniques allow variables to predict the definite outcomes. Data mining is always useful in 

generating patterns of information. Data Mining is also capable of handling statistical data either historical 

based or predictive based the extraction of knowledge is always concluded. The paper tried to study those 
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techniques and associated literature which develop the EDM and help to conclude outcomes while handling the 

educational data set. 

 

II. Objective  
Objective is always set to proper define the goal of the paper, so here are some objective while developing the 

paper. 

1. The objective of the paper is to review paper to understand the use of techniques in EDM 

2. The paper also put forward some research on basis of such data mining techniques. 

3. The paper also focused on discussing some statistical tools use by such techniques while predicting 

outcomes. 

4. The paper also tried to set relationship of data extraction and techniques involvement. 

 

III. Literature Review 
Literature review is conducted in specialization of three main fields with respect to use of EDM while extracting 

or gaining knowledge. Various author put forward many research work related to development of EDM which is 

being categorized into the following fields. 

1. Student’s Performance Prediction 

2. Application development for Effective and efficient task flow for managing data. 

3. Influence of student’s enrollment 

 

Student’s Performance Prediction  
  Student’s Prediction is one of the important tasks as the performance and quality of any institute is 

directly depending upon the success of student. In data mining field there are many methods how we can 

conduct the performance of students like according to Usamah et al. (2013) [2]
 student’s performance can be 

obtained by learning assessment and co-curriculum. Some author put forward important attributes like according 

to Amirah Mohamed Shahiri et al. (2015) [3] CGPA performance is important factor to predict what the student 

will perform. The author also stated that CGPA relate to tangible value which helps many researchers to 

implement data mining methods for prediction. It has been highly notices in research paper that the prediction 

based on CGPA is mostly used because ultimately it help to the state the future survival status of any students. 

Beside the CGPA some author put forward the demographic knowledge like gender, age, family background 

and disability to state the performance of the students. Demographic attributes gender is highly influential with 

predicting the students performance as according to the author Meit at al. (2007) [4] found that female student 
have more positive learning style compare to the male students. The author also proved that the learning strategy 

of female student is better than male student and it highly influence the performance of the students. Next 

important attributes that can be considered for the prediction of performance of student is the psychometric 

performance. Psychometric performance is identified as the interest of students, their behavior, engage time etc. 

According to M. Mayilvaganan et al. [5] it is very important for lecturer to evaluate student based on their 

personal interest and behavior. The student performance is highly depend upon the above three attributes. 

Sometime the background of student becomes much influential to score good academic result. The researcher 

always tries to put prediction depending upon the above mention attributes while predicting the performance. 

 

Application Development for Effective and Efficient task flow for managing data. 

Application development is one of the major tasks for managing data especially if the data is majorly 

very high in amount. Student data sometime can be available in both past statistics as well as present prediction. 
Application help to organize and provide visualization output of any knowledge extraction information. The 

author Cristobal Romero and Sebastian Ventura [6] suggested some development of applications which are listed 

below. 

1. Analysis and Visualization of Data – Application based on EDM culture always provide importance in 

visualization task as it helps the non programming people to interact with the system. Visualization 

provides easy understanding of analysis of student’s data. 

2. Providing Feedback for Support Instructors – The faculty always needs improvement in academic path so 

EDM application also helps to collect feedback from the student. 

3. Recommendation for the Student – Student Recommendation task is very important as it help them to 

choose the subject they are suppose to score best. Recommendation application basically run by 

implementing Data Mining techniques like Neural Network or Classification or Regression to provide best 
appropriate analysis for student. 

4. Students Modeling – It is the section where cognitive model for student will be developed based on their 

skills and declarative knowledge. 
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5. Detecting Undesirable student’s behavior – this application is developed keep in knowledge to detect the 

abnormality or unusual possession of student’s behavior. This application tries to provide solution to the 

student to improve or develop in better way.  
6. Grouping Student – This EDM application development help to combine student based on their personality, 

likings, nature of study etc so that the faculty or instructor can build personalized learning system. 

7. Social Network Analysis – This EDM application development help to analysis the network of relationship 

the student maintain socially, the analysis help to judge the nature of student and their personality. 

8. Constructing Courseware – This application generally help to build a structure of course based on the 

student capacity, the instructor or faculty can customize the course based on student’s way of learning. 

9. Planning and Scheduling – The application development for planning and scheduling provide analysis 

based on future courses, course scheduling, resources allocation, helping in admission and counseling 

process etc. 

 

Influence of Student’s Enrollment 
Enrollment of student in Science Technology Engineering and Mathematics (STEM) courses s one of 

the major task for the institution for best enrollment. Data mining algorithm are mostly used to judge the 

student’s capacity on which the stream will be given. Many universities try to develop or built their own STEM 

analysis application for enrolling student and the success rate is high in respect to the result of outcomes. Author 

Fong et al. [7] used back propagation techniques to develop application based on enrollment task for student. 

Author Stephen Kahara et al. 
[8] 

used the enrollment of student in respect to the STEM courses where the Cross 

Industry Standard Process for Data Mining framework is used to development application to provide best 

enrollment details of students. 
 

IV. Attributes Selection in Association of Data Mining Algorithm 

The author Amirah Mohamed Shahiri et al. (2015) [3] highlighted some important attributes and their selection 

based upon the data mining algorithms. Those are listed below:- 

 

Attributes Methods 

1. Internal Assessment, CGPA 

 

 

Support Vector Machine (SVM) 

2. Internal Assessment, CGPA, Extra Curricular Activity 

 

Naïve bayes, K Nearest neighbor, Support Vector Machine 

3. CGPA, Student Demographic, High School Background, 

Scholarship, Social network interaction 

Naïve Bayes 

4. Internal Assessments, External Assessment, Student 

Demographic, High School Background 

 

Neural Network 

5. External Assessment, Student Demographic, High School 

Background 

Neural Network, Naïve Bayes 

6. Internal Assessment Decision Tree, Neural Network, K Nearest Neighbor 

7. CGPA, Student Demographic, High School Background, 

Scholarship, Social network Interaction, Internal 

Assessment, CGPA, Extra Curricular Activities, External 

Assessment, Psychometric Factors, Soft Skills 

Decision Tree 

 

V. Result Accuracy and Algorithms 

 

Methods Attributes Results Authors 

1. Decision Tree 

Internal Assessments 76% Romero et al. (2008) [9] 

Psychometric Factors 65% Gray et al. (2014)[10] 

External Assessment 85% Bunkar et al. (2012)[11] 

CGPA 91% Jishan et al. (2015)[12] 

CGPA, Student Demographic, 

High School Background, 

Scholarship, Social Network 

Interaction 

73% Osmanbegovic and Suljic 

(2008) [14] 

Internal Assessment, CGPA, 

Extra- Curricular Activities 

66% Mayilvaganan and Kapalnadevi 

(2014) [5] 

Student Demographic, High 

School Background 

65% Ramesh et al. (2013) [13] 

Internal assessment, Student 90% Elakia et al. (2014)[15] 
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Demographic, Extra-curricular 

activities 

External assessment, CGPA, 

Student Demographic, Extra-

curricular activities 

90% Natek and Zwilling (2014)[16] 

Psychometric factors, Extra-

curricular activities, soft skills 

88% Mishra et al. (2014) [17] 

2. Neural Network 

Internal assessments 81% Wang and Mitrovic (2002) [18] 

Psychometric factors 69% Gray et al. (2014)[10] 

External assessment 97% Arsad et al. (2013)[19] 

CGPA 75% Jishan et al. (2015)[12] 

CGPA, Student Demographic, 

High school 

background,Scholarship, Social 

network interaction 

71% Osmanbegovic and Suljic 

(2008) [14] 

Student Demographic, High 

school background 

72% Ramesh et al. (2013) [13] 

External assessment, Student 

Demographic, High school 

background 

74% Oladokun et al. (2008)[20] 

Internal assessments, External 

assessment 

98% Anupama and Vijayalakshmi 

(2012) [21] 

3. Naïve Bayes 

CGPA, Student Demographic, 

High school background, 

Scholarship, Social network 

interaction 

76% Osmanbegovic and Suljic 

(2008) [14] 

Student Demographic, High 

school background 

50% Ramesh et al. (2013) [13] 

CGPA 75% Jishan et al. (2015)[12] 

Internal assessment, CGPA, Extra-

curricular activities 

73% Mayilvaganan and Kapalnadevi 

(2014) [5] 

4. K Nearest Neighbor  Psychometric factors 69% Gray et al. (2014) [10] 

Internal assessment, CGPA, Extra-

curricular activities 

83% Mayilvaganan and Kapalnadevi 

(2014) [5] 

Internal assessment 82% Bigdoli et al. (2003)[22] 

5. Support Vector 

Machine 

Psychometric factors 83% Sembiring et al. (2011) [23] 

Internal assessment, CGPA, Extra-

curricular activities 

80% Mayilvaganan and Kapalnadevi 

(2014) [5] 

Internal assessment, CGPA 80% Hamalainen et al. (2006) [24] 

 

VI. Conclusion 

EDM techniques are most important while extracting knowledge for development of student. The paper 

is highly motivated upon the various author’s work which lead and executed best implementation of EDM either 

by application or knowledge purpose. The large scale of student data is handled and manipulated by EDM 

applications. The paper tried to compare and put forward the work of various author and their recommendation 

for future work is highly appreciable. The five Data Mining techniques are considered to be used most in student 

analysis those are SVM, K nearest Neighbor, Naïve Bayes, Neural Network and Decision Tree. In future the 

study will be conducted using the real data set for predicting and analyzing the future probability of student’s 

either enrollment or performance betterment.   
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