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ABSTRACT: Data Mining is a powerful tool for academic 

intervention. Mining in education environment is called 

Educational Data Mining. Educational Data  Mining is 

concerned with developing new methods to discover 

knowledge from educational database and can used for 

decision making in educational system. The data mining 

software applications involves various methodologies that 

have been developed by both commercial and research 

centers. The techniques have been used for industrial, 

commercial and scientific purpose. For example data 

mining has been used to analyze large datasets and 

establish useful classification and patterns in the datasets.   

 

This paper outlines observe which may establish if new data 

mining techniques will improve the effectiveness and 

accuracy of the classification and Clustering of Education 

dataset. The main objectives of our work are to investigate 

the performance analysis of different classification methods 

and Clustering Methods using the WEKA software for the 

Education dataset 

Keyword: Data Mining, Discover knowledge, Educational 

Data Mining, Classification, Comparative Data mining, 

Clustering, K-means, Data mining Application. 

 

I. INTRODUCTION 

Data Mining is a process of extracting previously unknown, 

valid, potentional useful and hidden patterns from large data 

sets (Connolly, 1999). As the amount of data stored in 

educational databases is increasing rapidly. In order to get 

required benefits from such large data and to find hidden 

relationships  between variables using  different data mining 

techniques developed and used (Han and Kamber, 2006). 

Data Mining tools predict future trends and behaviors, 
allowing businesses to make proactive, knowledge-driven 

decisions.  

 

There are increasing research interests in using data mining 

in education. This new emerging field, called Educational 

Data Mining, concerns with developing methods that 

discover knowledge from data come from educational 

environments. Application of data mining in education sector 

is an emerging trend[1,2] . The data mining terms, tasks, 

techniques and application can be used to developing data 

mining in education sector. Clustering and classification both 

are very useful to improve the performance on education 
sector. 

 

 

 

 
Fig 1 Process of Data Mining 

 

II. LITERATURE‟S REVIEW 

M. Sukanya, S. Biruntha, Dr. S. Karthik and T. 

Kalaikumaran[3]  They represent that the performance can 

be improved in education sector by using classification and 

clustering .So that data mining techniques have ability to 

predict the performance of student in education environment. 

students‟ academic performance is based upon diverse 

factors like personal, social, Psychological and other 
environmental variables. Data mining techniques is process 

which is used to find the hidden information patterns and 

relationships of large amount of data, which is very much 

helpful in decision making. Which helps the education sector 

to capture and compile low cost information for this 

information and communication technology are used in 

educational database is increased rapidly because of the large 

amount of data stored in it. Data mining approach creates 

useful information from existing student to manage 

relationships with upcoming students. This helps the teacher 

to improve the performance of students‟. Those students 

needed special attention for reducing falling ratio for taking 
action at right time. Bayesian classification method can be 

apply on student database to getting the students division on 

the basis of previous year database. Data mining is a 

powerful analytical tool that enables educational institutions 

to better allocate resources and staff, and proactively manage 

student outcomes. Student performance in university courses 

is of great concern to the higher education managements 

where several factors may affect the performance. Data 

mining extracts hidden information with the help different 

mining technique. 

Narendra Sharma , Aman Bajpai and Mr. Ratnesh Litoriya[4]  
Represents the comparison between various clustering 

algorithm using weka tool .Tthere are various tools in data 

mining which are used to analysis the data .They allow the 

users to analysis the data in different dimension or angles, 

categorize it, and summarize the relationships identified 
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.Weka is also an data mining tool which is used for analysis 

the data. The main objective is to show the comparison of 

the. different- different clustering algorithms of weka and to 

find out which algorithm will be most suitable for the users. 
Every algorithmhas their own importance and we use them 

on the behavior of the data, but on the basis of this research 

we found that k-means clustering algorithm is simplest 

algorithm as compared to other algorithms. 

Bharat Chaudhari, Manan Parikh[5]  represents comparative 

study of clustering algorithms Using weka tools. Clustering is 

a process in which data is divided into different clusters 

according their functionality. Data of one cluster is different 

to another cluster but within that cluster data is homogenous. 

In this paper they compare the performance of clustering 

algorithm in term of class wise cluster building ability of 

algorithm. The outcomes of this paper is that k mean is better 
than other clustering algorithm(Hierarchical Clustering 

algorithm, Density based clustering algorithm) but is produce 

quality when we use large amount of data.  

S. Anupama Kumar and M. N. Vijayalakshm[6]  illustrate 

that various data mining techniques like classification; 

clustering are apply on the students data base. This study can 

be used to enable the learner and teaching community 

increase the performance. These techniques can also be 

combined with other specific discovery model to increase the 

capacity of the model. In this paper explain the many 

techniques of data mining according to Educational data to 
design a new environment Result of this paper is that 

edducation system can inhanced their performance by using 

data mining techniques. In this paper shows that every 

method have its own key area in which it perform accurate.  

Dr. Mohd Maqsood Ali[7]  presents the roll of data mining in 

education sector. We know that every university either public 

or private and its colleges enroll thousands of students into 

various courses or programs every year. They collect 

information from students at the time of admissions and store 

the same in computers. Before using the data we must 

understands the nature of data because data can be used for 
classifying and predicting the students‟ behavior, 

performance, dropouts as well as teachers‟ performance. The 

outcomes of this paper explain the application of data mining 

in education sector. Thus we can use the various techniques 

of data mining in education field like as we are using the data 

mining in industry or business. Data mining can be applied 

for classifying and clustering students characteristics based 

on demographic, psychographic and behavioral variables. 

Data mining can also be applied by using if-then rule. In 

addition, it can define the profile of successful and 

unsuccessful students based of GPA achieved during the 

semesters 
Madhuri V. Joseph, Lipsa Sadath and Vanaja Rajan[8] they 

represent comparison on various techniques in data mining. 

In data mining having various techniques which are used to 

exploring the important data from bulk amount of data and 

they can deal with different data type. In this paper they 

explain and compare some common techniques of data 

mining which are mainly used in our daily life and business 

environment. Every data mining techniques is an important 

role in the business environment according to its 

functionality so there is no any one model which play all the 

roll in business environment.  

 
III. DATA MINING TECHNIQUES 

Data mining, also popularly known as Knowledge Discovery 

in Database, refers to extracting or “mining" knowledge from 

large amounts of data. Data mining techniques are used to 

operate on large volumes of data to discover hidden  patterns 

and relationships helpful in decision making. While data 

mining and knowledge discovery in database are frequently 

treated as synonyms. Data mining methods like prediction, 

clustering and relationship mining are mostly used in the 

field of marketing ,agriculture and finance etc .  These 

methods can be efficiently applied on educational data 

 
Fig 2 Data Mining Technique 

 

IV. EDUCATIONAL DATA MINING 

Education is an essential element for the betterment and 

progress of a country. It enables the people of a country 

civilized and wellmannered. Educational Data Mining is an 

emerging discipline concerned with developing methods for 

exploring the unique types of data that come from 

educational database. Mining in educational environment is 

called Educational Data Mining, concern with developing 

new methods to discover knowledge from educational 
databases (Galit, 2007) (Erdogan and Timor 2005) ,in order 

to analyze students trends and b ehaviors  toward 

education(Alaa el-Halees , 2009). Lack of deep and enough 

knowledge in higher educational  system may prevent system 

management to achieve quality objectives, data mining 

methodology can help bridging this knowledge gaps in 

higher eduction syatem 

 
Fig 3 Data mining applications in the education sector 
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V. CLUSTERING 

Clustering can be said as identification of similar classes of 

objects. By using clustering techniques we can further 

identify dense and sparse regions in object space and can 
discover overall distribution pattern and correlations among 

data attributes.  

Types of clustering  

 Partitioning Methods 

 Hierarchical Agglomerative (divisive) methods 

 Density based methods 

 Grid-based methods 

 Model-based methods 

In educational data mining, clustering is play very important 

role. It is used    to provide group the students according to 

their behavior e.g. clustering define clusters according to 
active student from non-active student according to their 

performance in activities 

 

VI. CLASSIFICATION 

Classification is the most commonly applied data mining 

technique, which employs a set of pre-classified attributes to 

develop a model that can classify the population of records at 

large. This approach frequently employs decision tree or 

neural network-based classification algorithms. The data 

classification  process involves learning and classification .In 

learning the training data are analyzed by classification 
algorithm. In classification test data are used to estimate the 

accuracy of the classification rules. If the accuracy is 

acceptable the rules can be applied to the new data tuples. 

The classifier-training algorithm uses these pre-classified 

attributes to determine the set of parameters required for 

proper discrimination. The algorithm then encodes these 

parameters into a model called a classifier. 

The Classification methods used for the comparative study 

are discussed in brief. 

1)  Bayesian Network  

 Bayesian Classifiers are statistical classifiers which predict 

class membership probabilities. The probability that a given 
tuple belongs to a particular class is obtained using this.  It is 

a graphical model that encodes probabilistic  

relationships among variables of interest [9][10] 

2)  Navive Bayes 

Naive Bayesian classifiers  can handle any number of 

variables, regardless of whether they are qualitative or  

quantitative. The algorithm works on the assumption, that 

variables provided to the classifier are independent. Even 

though this might not always be the case[11], it greatly 

simplifies the classification task. Instead of being presented 

with a multi-dimensional task, the algorithm has to compute 
only a set of one-dimensional tasks. Furthermore, the regions 

near decision boundaries do not seem to be greatly affected 

by doing this, thus leaving the classification task unaffected. 

3)  Multilayer Perceptron  

Multilayer Perceptron  (MLP) is a feed forward artificial 

neural network model that maps sets of input data onto a set 

of appropriate output. An MLP consists of multiple layers of 

nodes in a directed graph, with each layer fully  

connected to the next one[12]. Their current output depends 

only on the current input instance. It trains using back  

propagation . 

4)  IB1  

IB1 is nearest neighbour classifier. It uses normalized 
Euclidean distance to find the training instance closest to  

the given test instance, and predicts the same class as this 

training instance. If  several instances have the smallest 

distance to the test instance, the first one obtained is used. 

Nearest neighbour method is one of the effortless and 

uncomplicated learning/classification  algorithms, and has 

been effectively applied to a broad range of problems[13].  

5)  Decision Table  

Decision tables are classification models induced by machine 

learning algorithms and are used for making  

predictions. A decision table consists of a hierarchical table 

in which each entry in a higher level table gets broken down 
by the values of a pair of additional attributes to form 

another table[14]. 

Table-1 

Percentage Grade 

Above 90% A+ 

90%<75% A/B+ 

75%<55% B/C 

Below 55% D/E/F 

Value of Grade 

 

VII. APPLICATION OF DATA MINING IN EDUCATION 

SECTOR 

Educational data mining offers several  more  advantages, as 

compare to traditional educational research paradigms, such 

as labs experiments, , and design research etc. there are many 

application are available for education sector some  

applications are describe below: 

 Aksenova et al. (2006) develop a predictive 

algorithm for fresher, existing and  returned 

students for all level education level.  This model is 

developed according to population, unemployment 

rates of population, institutional fees, household 

income, enrolment past data of institutions.  

 Kovacic, J. Zlatko (2010) define the students‟ 

success  according to  students enrolment data 

(socio-demographic and environment variables)by 

using the  data mining techniques such as CART . 

They concluded that by use of pre-enrolment 
information can identify students „at-risk‟ of 

dropping the course and advising to make them 

success.. 

 Mardikyan and Badur (2012) identified some 

factors that affect  instructor teaching performance 

in university or college or any institute with  

stepwise regression and decision tree of data mining 

techniques. 

 

VIII. PROPOSED METHODOLOGY 

(i) To compare and analysis of data mining techniques we 
used weka tool. It is open sources gui tool. firslty we open 

the weka tool than select the data set .in second step we 

choose data mining techniques than any one method of that 
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techniques .perform the method and check the result . 

Similarity run other method and check result than compare 

these result and find out better one of them. 

(ii) We improved the k mean algorithm by using standard 
deviation with simple k mean .According to Enhanced k 

mean we can improve the performance of k mean algorithm 

.The main parameter to increase the performance is time .In 

this algorithm data set take less time to generate clusters as 

compare to simple k mean algorithm and also provide the 

better results with less iterations. 

Euclidean distance:- 

 
Standard deviation 

 

 
The distance of criterion function is Euclidean distance with 

standard deviation, which is used for determining the nearest 

distance between each data object and cluster center. The 
above said distance formula is implemented in WEKA using 

NetBean ide.6.0.1. 

 

IX. CONCLUSION 

Data mining is a broad area that integrates with    several 

fields including machine learning, statistics, pattern 

recognition, artificial intelligence, and to   analysis of large 

volumes of data etc.  This paper examines techniques of data 

mining in education section.  Data mining can also be applied 

by using if-then rule for find performance, and students‟ 

complaint etc 
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