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Abstract
Higher education is a vital area for any successful country. All 
research and inventions mostly comes from higher education. Top 
most valuable professional like engineers, managers, scientists 
are comes from the channel of higher education. It would be 
better for institutions and universities to effectively trace the 
moving path of its students and alumni. Depending on the path 
of its passed out students universities can change its current 
strategy and forthcoming ones. Data mining is used to extract 
meaningful information and to develop significant relationships 
among variables stored in large data set/ data warehouse. K-means 
clustering is a popular clustering algorithm based on the partition 
of data. Clustering analysis method is one of the main analytical 
methods in data mining; the method of clustering algorithms 
will influence the clustering result directly.  This proposed paper 
discusses the K-means clustering algorithm and analyzes student’s 
educational data. Here K-means clustering method is used to 
discover knowledge that come from educational environment. 
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I. Introduction
The advent of information technology in various fields has lead the 
large volumes of data storage in various formats like records, files, 
documents, images, sound, videos, scientific data and many new 
data formats. The data collected from different applications require 
proper method of extracting knowledge from large repositories for 
better decision making. Knowledge discovery in databases, often 
called data mining, aims at the discovery of useful information 
from large collections of data [2]. The main functions of data 
mining are applying various methods and algorithms in order to 
discover and extract patterns of stored data [3]. Data mining and 
knowledge discovery applications have got a rich focus due to 
its significance in decision making and it has become an essential 
component in various organizations [13]. 
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 originating from educational environments 
[16]. Educational Data Mining uses many techniques such as 
Decision Trees, Neural Networks, Naïve Bayes, K- Nearest 
neighbor, and many others. Using these techniques many kinds 
of knowledge can be discovered such as association rules, 
classifications and clustering. The discovered knowledge can be 
used for prediction regarding enrolment of students in a particular 
course, detection of unfair means used in online examination, 
detection of abnormal values in the result sheets of the students, 
prediction about students’ performance and so on [7, 9]. Data 
clustering is frequently used in many fields, such as data mining, 
pattern recognition, decision support, machine learning and image 
segmentation [4-5, 14]. As the most well known technique for 
performing non-hierarchal clustering, the K-means clustering [6] 

iteratively find the k centroids and assigns each sample to the 
nearest centroid, where the coordinate of each centroid is the 
mean of the coordinates of the objects in the cluster.
The main objective of this paper is to use data mining technique 
to study students’ educational data. Clustering is one of the basic 
techniques often used in analyzing data sets. Clustering is a method 
by which similar records are grouped together. This paper presents 
K-means algorithm. This study makes use of cluster analysis to 
segment students into groups according to their characteristics.

II. Related Work
Data mining is an emerging methodology 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 (Alaa el-Halees 2009).
(Kifaya, 2009) K-means clustering is a widely used method 
that is easy and quite simple to understand. Cluster analysis 
describes the similarity between different cases by calculating 
the distance. These cases are divided into different clusters due 
to their similarity.
(Galit, 2007) gave a case study that use students data to analyze 
their learning behavior to predict the results and to warn students 
at risk before their final exams.
(Han and Kamber, 2006) explained that k-means is a well known 
clustering algorithm tends to uncover relations among variables 
already presented in dataset.
(Erdogan and Timor 2005) used educational data mining to identify 
and enhance educational process which can improve their decision 
making process. Finally (Henrik, 2001) concluded that clustering 
was effective in finding hidden relationships and associations 
between different categories of students.

III. Data Mining Overview
Han and Kamber (2006) define data mining as the process of 
discovering ‘hidden images’, patterns and knowledge within large 
amount of data and making predictions for outcomes or behaviors 
[16].  Data mining is the semi-automatic discovery of patterns, 
associations, changes, anomalies, rules, and statistically significant 
structures and events in data. That is, data mining attempts to 
extract knowledge from data. Data mining uses a combination 
of an explicit knowledge base, sophisticated analytical skills, 
and domain knowledge to uncover hidden trends and patterns. 
These trends and patterns form the basis of predictive models that 
enable analysts to produce new observations from existing data. 
Data mining uses a combination of an explicit knowledge base, 
sophisticated analytical skills, and domain knowledge to uncover 
hidden trends and patterns. These trends and patterns form the 
basis of predictive models that enable analysts to produce new 
observations from existing data. 
Education is an essential element for the betterment and progress 
of a country. It enables the people of a country civilized and well 
mannered. Mining in educational environment is called Educational 
Data Mining [10], concern with developing new methods to 
discover knowledge from educational databases (Galit, 2007) 
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(Erdogan and Timor 2005), in order to analyze students trends and 
behaviors toward education (Alaa el-Halees , 2009) [12]. 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 education system [1, 9].

IV. Clustering Analysis
Cluster analysis used to segment a large set of data into subsets 
called clusters. Each cluster is a collection of data objects that 
are similar to one another are placed within the same cluster but 
are dissimilar to objects in other clusters. (Behrouz.et.al., 2003, 
Dongsong, 2004). Data Clustering is unsupervised and statistical 
data analysis technique. It is used to classify the same data into 
a homogeneous group. It is used to operate on a large data-set to 
discover hidden pattern and relationship helps to make decision 
quickly and efficiently. 
Cluster analysis is a set of methodologies for automatic 
classification of samples into a number of groups using a measure 
of association, so that the samples in one group are similar and 
samples belonging to different groups are not similar. The input 
for a system of cluster analysis is a set of samples and a measure 
of similarity (or dissimilarity) between two samples. The output 
from cluster analysis is a number of groups (clusters) that form 
a partition, or a structure of partitions, of the data set. [17, 18]. 
Unlike classification and predication, which analyze class labeled 
data objects, clustering analyzes data objects without consulting 
a known class label. In general, the class labels are not present 
in the training data simply because they are not known to begin 
with. Clustering can be used to generate such labels. The objects 
are clustered or grouped based on the principle of maximizing 
the intraclass similarity and minimizing the interclass similarity. 
That is, clusters of objects are formed so that objects within a 
cluster have high similarity in comparison to one another, but 
are very dissimilar to objects in other clusters. Each cluster that 
is formed can be viewed as a class of objects, from which rules 
can be derived [15-16].
Clustering is usually used to mean segmentation. An institution 
can take the hierarchy of classes that group similar students. 
Using clustering, students can be grouped based on educational 
background, age, areas of interest and specialization and so on. 
Application of clustering in education can help institutes group 
individual student into classes of similar behavior. Partition 
the students into clusters, so that students within a cluster (e.g. 
Average) are similar to each other while dissimilar to students in 
other clusters (e.g. Intelligent, Weak) [11].

Fig. 1: Picture Showing the Partition of Students in Clusters

V. Clustering in Higher Education
Education is an essential element for the progression and betterment 
of a country. Education makes a people perfect by which he/she 
can participate in any progressive work for the country. Education 
makes a country civilized and well-mannered. Clustering in 
higher education means it classifies the student by their academic 
performance.  Lack of deep and enough knowledge in higher 
educational system may prevent system management to achieve 
quality objectives, data clustering methodology can help bridging 
this knowledge gaps in higher education system.

VI. K-means Clustering
K-means is an old and most widely used clustering algorithm 
developed by MacQueen in 1967(Erdogan and Timor 2005). It was 
one of the most simple, non-supervised learning algorithms, which 
was applied to solve the problem of the well-known cluster [4]. 
K-means clustering is a data mining/machine learning algorithm 
used to cluster observations into groups of related observations 
without any prior knowledge of those relationships. The k-means 
algorithm is an evolutionary algorithm that gains its name from 
its method of operation. The algorithm clusters observations 
into k groups, where k is provided as an input parameter. It then 
assigns each observation to clusters based upon the observation’s 
proximity to the mean of the cluster. The cluster’s mean is then 
recomputed and the process begins again.

VII. K-means Clustering Algorithm
Step 1: Place randomly initial group centroids into the 2d 
space.
Step 2: Assign each object to the group that has the closest 
centroid.
Step 3: Recalculate the positions of the centroids.
Step 4: If the positions of the centroids didn’t  change go to the 
next step, else go to Step 2.
Step 5: End.

VIII. Methodology
We take four subjects for our study namely subject A, subject B, 
subject C and subject D. Two attributes are taken in our data mining 
algorithm, the tabular arrangements are shown below…

Table 1: Enrollment and Placements in DSVV (Dev Sanskriti 
Vishvavidalaya, Haridwar), 2009

Subject No. of students 
[Attribute 1

    Placements 
[Attribute2]

Physics  (A)           50 22
Chemistry (B)                                         30 18
Math (C) 25 10
English (D) 60 35
Total 165 85

Now these attributes can be plotted in X, Y coordinates in an 
attribute space as shown Graph 1:



IJCST Vol. 3, ISSue 4, oCT - DeC 2012

w w w . i j c s t . c o m InternatIonal Journal of Computer SCIenCe and teChnology  475

 ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

[GRAPH 1: Show the attributes of Students and Placements in 
Graphical Form]

Representation of attributes (admissions) and placements in 
coordinate space 

A and B are Centroids.   • 
Each subject represents one point with two attributes (number of 
students) and (placements) 

Step 1: Let subject A and B are centroids     
Centroid 1 =A = (50, 22)
Centroid 2 =B = (30, 18)  
Step 2: Now calculate the Euclidian distance of each object with 
centroids  
Euclidian Distance of each object from first Centroid A
A->A == Square root of (50-22)2 - (50-22) 2     
= 0
A->B == Square root of (50-30)2 + (22-18)2  
= 20.39
A->C == Square root of (25-50)2 + (10-22)2   
                   = 27.73
A->D == Square root of (60-50)2 + (35-22)2   
            = 16.40

Euclidian Distance of each object from second Centroid B
B->A== (30, 18) - (50, 22) = 19.59
B->B== 0
B->C== (30, 18) - (25, 10) = 9.43
B->D== (30, 18) - (60 - 35) = 34.48
We can represent the distance of each object from both the centroid 
as a matrix form
0              20.39             27.73                16.40                  
                 [Group 1, c1=50, 22]
20.39           0                 9.43                 34.48                  
                  [Group 2, c2=30, 18]    
A                  B                  C                      D

Step 3: 

A. Object Clustering      
We assign each object based on the minimum distance. Thus the 
grouping process completely depends on the distance of each 
object from both of the centroids. According to the minimum 
Euclidian distance the groups can be categorized.
The element of group matrix below is 1 if and only if the object 
is assigned to that group.
G0 =        1       0       0        1          Group-1
               0       1       1        0          Group-2
               A       B      C      D   

B. Iteration 
Now we compute the new centroids of each group based on these 
new memberships. Group 1 has 2 members [A and D], thus New 
centroid of group 1= [50+60/2, 22+35/2]  i.e C2 = (55, 28.5)
Group 2 has two members [B and C], thus the new centroid of 
group 2
C3 = [25+30/2, 10+18/2]
C3 = [27.5, 14]
[GRAPH 2: New centroids are shown through red lines]

C. Continuing Iteration
The process of object clustering continues till objects moves in any 
group. We calculate the new centroids as object moves between 
the two groups. Calculating the new centroids as objects moves 
and placing the object in a group is the process of grouping or 
clustering.

D. Stopping Iteration
We stop the iteration process when no object moves to any group. 
At this stage we have the same distance matrix .it shows that there 
is no further move in the objects. Thus the clustering is done in 
the last iteration when there is no move we have the final clusters, 
these clusters also known as group.
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E. Experimental Results
When the iteration process is completed, there is no object move 
between groups. Clustering is done with the iteration process and 
complexity depends on the number of objects. Finally we obtain 
the group result, which is shown in the following Table 2. 

Table 2: Show the Result of Clustering as below

Subject No. of students
  [Attribute1]  

Placements                
[Attribute2]

Group 
(Result)

Physics  (A)                    50 22 1
Chemistry (B)                                         30 18 2
Math (C)       25 10 2
English (D) 60 35 1
Total 165 85

Every object must be belonged to any of the group. This grouping 
result can be used in many ways. The result can be used to find 
the trends in the university about subjects, and courses which are 
preferred by the universities and companies. The whole process 
can be automated with the data mining tools and software. The 
aim of clustering is to create n-groups of students of homogeneous 
levels with respect to learning.

X. Advantages of This Technique
With a large number of variables, K-Means may be • 
computationally faster than hierarchical clustering (if K is 
small).
K-Means may produce tighter clusters than hierarchical • 
clustering, especially if the clusters are globular.

XI. Conclusion
This research is a starting attempt to use data mining functions to 
analyze and evaluate student academic data and to enhance the 
quality of the higher educational system. Data Mining is directly 
associated with use of technology for accessing data and to give 
result as required in a desired way. Cluster analysis is a popularly 
used data analysis method in number of areas. In this study we 
make use of data mining process in a student’s database using 
k-means clustering algorithm to predict student’s placement 
behavior. K-means is a well known partitioning based clustering 
technique that attempts to find a user specified number of clusters 
represented by their centroids. Cluster Analysis was performed 
to group the data into clusters based on its similarities. With the 
help of data mining methods, such as clustering algorithm, it is 
possible to discover the key characteristics from the students’ 
performance and possibly use those characteristics for future 
prediction. We hope that the information generated after the 
implementation of data mining technique may be helpful for 
educational institutions.
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