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Abstract: One of the significant facts in higher learning institution is the explosive growth educational database. These 
databases are rapidly increasing without any benefit to manage the database. The Clustering techniques have a wide use and 
importance now- a- days and this importance tends to increase as the amount of data grows. In this paper K-means clustering 
technique is applied to analyse student academic performance. This study makes use of cluster analysis to segment students 
into groups according to their characteristics. This include the students evaluation factors like class internal marks, GPA, mid 
and final exam, assignment, lab–work are studied. It is recommended that all these correlated information should be 
conveyed to the class teacher before the conduction of final exam. This research will help the teachers to reduce the drop out 
ratio to a significant level and improve the performance of students. This paper presents an optimal procedure based on K-
Means Clustering algorithm using Weka Interface that enables academicians to enhance the student’s education quality and 
the instructor can take necessary steps to improve student academic performance based on it. It also includes detailed result 
analysis of student performance data record after demonstration via Weka Interface. 
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I. INTRODUCTION  

 
Cluster analysis is a very significant technology in 
Data Mining. It divides the datasets into various 
meaningful clusters that reflect the natural structure 
of data set. Cluster is an aggregation of data items 
with common similarities based on the measurement 
of same kind of information. Clustering is a technique 
of grouping the data items into various sets that 
means data point within set should have high 
similarities while those within different sets are 
known as dissimilar sets. Clustering technique is 
widely used technique for future prediction of 
student’s academic performance    
 
Graded point average (GPA) is a most commonly 
used indicator of academic performance. GPA is a 
most common factor used by academician’s planner 
to evaluate the programme in an academic 
environment. Many factors could act as barrier to 
student academic performance and maintaining a high 
GPA that reflects the overall academic performance 
of students. These factors could target by the faculty 
members in developing the strategies to improve the 
quality of student learning behaviour and enhancing 
their academic performance by way of monitoring the 
progression of their performance.  With the help of 
K-Means clustering algorithm using Weka Interface it 
is possible to discover the key characteristics for 
future prediction of student performance. 
 
This paper presents K-Means clustering algorithm by 
using simple and efficient tool Weka Interface that 

monitors the progression of student academic 
performance in higher education. 
 
II. METHODOLOGY 
 
2.1 Data Clustering 
Data clustering method is one of the unsupervised 
and statistical data analysis techniques. It is mostly 
used to operate on a large data value to discover the 
hidden pattern and their relationship helps to make 
decision quickly and efficiently. It is basically used to 
classify the same data value into a homogeneous 
group. In other words cluster analysis technique is 
used to segment the large data set into subsets called 
clusters. Each cluster is a group of data values that 
are similar to one another are placed within a same 
cluster but are dissimilar to data values in other 
objects.    
 
2.2 Definition of k-Means Clustering 
This K-means algorithm randomly selects K number 
of objects (data points), each of which initially 
represents a cluster mean or center.  For each of the 
remaining data points or objects, an object is assigned 
to the cluster to which it is most similar, based on the 
distance between the object and cluster mean.  Then it 
computes new mean for each cluster. This process 
iterates until the criterion function converges. 
This algorithm is a simple technique that has been 
adopted to solve many problem domains. This 
generates a specific number of disjoint flat clusters. 
 
2.3 K-Means Clustering – Algorithm 
This algorithm is composed of the following steps: 
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1. Place K points into the space represented by the 
objects (data points) that are being clustered. 
These points represent initial group centroids. 
 

2. Assign each object (data points) to the group that 
has the closest centroid. 

 
3. When all objects (data points) have been 

assigned, recalculate the positions of the K 
centroids. 

 
4. Repeat Steps 2 and 3 until the centroids no 

longer move. This produces a separation of the 
objects data points) into groups from which the 
metric to be minimized can be calculated. 
 

This algorithm aims at minimizing an objective 
function, in this case a squared error function. The 
objective function is - 

 , 

where  is a chosen distance measure 

between a data point  and the cluster centre , 
is an indicator of the distance of the n data points 
from their respective cluster centres. 
 
2.4 Characteristics of   K-Means - 
     Algorithm 
 This K-means clustering algorithm attempts to 

determine K partitions that minimize the squared 
error functions. 
 

 This algorithm relatively very scalable and 
efficient in processing the large data sets because 
the computational complexity of the algorithm is 
O(nkt) where 

 N=Total number of objects (data items) 
                K=Number of clusters 
                T=Number of iterations. 
 
 This is well-known centroid based technique that 

takes the parameter, k, and partitions a set of n 
objects (data items) into k clusters so that the 
resulting intracluster similarity is high but 
intercluster similarity is low. 
 

 This algorithm mostly terminates at the local 
optimum 

 
 In this clustering technique similarity is 

measured in regard to the mean value of the data 
objects in cluster which can be viewed cluster’s 
centroid or center of gravity. 
 

2.5 K-Means Clustering – Flow chart  

 
2.6 Formula to compute the Euclidean distance 
The distance between two points in the plane with 
coordinates (x, y) and (a, b) is given by- 
dist ((x, y), (a,b)) = √(x-a)2+(y-b)2 

 

III. WEKA INTERFACE  
 
Weka (Waikato Environment for Knowledge 
Analysis) is a popular and efficient suite of machine 
learning software written in Java, developed at the 
University of Waikato, New Zealand. Weka is free 
software available under the GNU General Public 
License 
 
3.1 Weka Interface has four  
Components:  
1. Simple CLI: Simple CLI provides command line 
interface to weka’s routines  
 
2. Experimenter: Experimenter allows us to build 
classification experiments  
 
3. Explorer: Explorer interface provides a graphical 
front end to weka’s routines and components 
 
4. Knowledge Flow: Knowledge Flow provides an 
alternative to the Explorer as a graphical front end to 
Weka's core algorithms 
 
3.2 ARFF File  
Attribute Relationship File Format (ARFF) is the text 
format file used by Weka to store data in a database. 
 
IV. DATA DESCRIPTION  
 
This research illustrates the use of k-means clustering 
with WEKA INTERFACE. The sample data set used 
for this example is based on the "student data", 
available in comma-separated format, named student-
data.csv. The statistics of student data has been taken 
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from higher education Institution. This paper assumes 
that appropriate data pre-processing has been 
performed. The resulting data file is ―student-
kmeans.arff. K-means algorithm will cluster 
according to student data set. The cluster is divided 
into three categories: high, medium and low. By 
having a close look at the progression, we can found 
out the rate of progress of student data set. Also, we 
can found out the reasons of high, medium and low 
level of performance. It gives the precise output. 
Thus, we can enhance the student academic 
performance according the cluster result. 
 
V. STUDENT DATABASE 
 

 
20 sample units. It can be extended. 

 
VI. K-MEANS CLUSTERING USING WEKA 

INTERFACE 
 

 
                           Fig 1.  weka Interface 

Some implementations of K-means algorithm only 
allow numerical values for attributes. In that case, it 
may be necessary to convert the data set into the 
standard spreadsheet format and convert categorical 
attributes to binary. WEKA INTERFACE provides 
filters to accomplish all pre-processing tasks. But 
these are not necessary for clustering in WEKA 
INTERFACE. This is because WEKA INTERFACE 
Simple K-Means algorithm automatically handles a 
mixture of categorical and numerical attributes. 

 
Fig-2 shows the main WEKA Explorer interface with the data 

file student-data.csv loaded 
 
Furthermore, the algorithm automatically normalizes 
numerical attributes when doing distance 
computations. The WEKA INTERFACE Simple K-
Means algorithm uses Euclidean distance measure to 
compute distances between instances and clusters. To 
perform clustering, select the "Cluster" tab in the 
Explorer and click on the "Choose" button. This 
results in a drop down list of available clustering 
algorithms. In this case we select "SimpleKMeans". 
Next, click on the text box to the right of the 
"Choose" button to get the pop-up window shown in 
Fig 3 , for editing the clustering parameter. 

 
Fig-3    Selecting Clustering Parameters 

 
In the pop-up window we enter 6 as the number of 
clusters (instead of the default values of 2) and we 
leave the value of "seed" as it is. This seed value is 
used in generating a random number which is, in turn, 
used for making the initial assignment of instances to 
clusters. Note that, in general, K-means algorithm is 
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quite sensitive to how clusters are initially assigned. 
Thus, it is often necessary to try different values and 
evaluate the results.  
Once the options have been specified, we can run the 
clustering algorithm. We should make sure that in the 
"Cluster Mode" panel, the "Use training set" option 
should be selected.  Now click on "Start". To view 
the results of clustering in a separate window, just 
right click the result set in the "Result list" panel. 
This process and the resulting window are shown in 
Figures 4 

 
Fig-4-Resultant Data Output 

 

 
Fig 5: Visualization Clusters 

 
The result window shows the centroid of each cluster 
as well as statistics on the number and percentage of 
instances assigned to different clusters. Cluster 
centroids are the mean vectors for each cluster (so, 
each dimension value in the centroid represents the 
mean value for that dimension in the cluster). Thus, 
centroids can be used to characterize the clusters. We 
can understand the characteristics of each cluster 
through visualization. To do this, right-click on the 
result set on the left "Result list" panel and select 
"Visualize cluster assignments". This pops up the 
visualization window as shown in Figure 5. 

 
Fig 6: File student-kmeans.arff 

When the file is opened in any text-editor, 
following results/output will be displayed. 
 
@relation 'STUDENT DATABASE' 
@attribute ROLLNO numeric 
@attribute GPA numeric 
@attribute 'CLASS INTERNAL' numeric 
@attribute ATTENDENCE numeric 
@attribute ASSIGNMENT {Y,N} 
@attribute'LABPERFORMANCE' 
{GOOG,GOOD,AVG,BAD} 
@attribute'OTHERACTIVITES' 
 {GOOD,AVG,BAD} 
@data 
1,3.86,19,20,Y,GOOG,GOOD 
2,3.53,18,19,Y,GOOD,AVG 
3,2.5,16,15,Y,AVG,AVG 
4,3,20,19,Y,GOOD,GOOD 
5,2.98,15,10,Y,GOOD,AVG 
6,1.98,5,2,N,BAD,BAD 
7,2.6,10,12,Y,AVG,GOOD 
8,3.87,19,20,Y,GOOD,GOOD 
9,2.67,14,16,Y,AVG,AVG 
10,2.99,16,17,Y,AVG,AVG 
11,3.8,17,18,Y,GOOD,GOOD 
12,3.21,18,16,Y,GOOD,GOOD 
13,1.45,0,0,N,BAD,BAD 
14,3.27,15,17,Y,GOOD,GOOD 
15,2,10,15,Y,AVG,AVG 
16,2.56,16,16,Y,AVG,AVG 
17,3.78,18,19,Y,GOOD,GOOD 
18,1.56,5,3,N,BAD,BAD 
19,2.76,14,16,Y,GOOD,AVG 
20,3.65,18,19,Y,GOOD,GOOD 

 
After clustering the students’ data record, we group 
the student into three categories. 
 
CONCLUSION 
 
In this research paper, we use K-Means clustering 
algorithm using weka interface. This study evaluates 
and predicts the student learning activities. We hope 
that the information generated after the 
implementation of k-means clustering technique 
using weka interface may be helpful for teachers as 
well as students. This research may improve the 
student academic performance and reduce the failing 
ratio by taking appropriate steps at the right time to 
improve and enhance the quality of education.  
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