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Abstract— Educational data mining is interesting research always to discuss. Student data has the potential to be further processed and 

provide results for other uses. By grouping student data, the educational institution will get useful potential knowledge. The methodology in 

this research divided into five steps, i.e., data cleaning, data selection, data transformation, clustering using K-Means Algorithms, and 

knowledge presentation. We split the cluster of student data into three groups. It is because we want to get characteristic of the student 

with excellent performance, standard performance, and underperformance. We use 724 student data and four variables, i.e., Grade Point 

Average (GPA), length of study (LS), English proficiency score (EP), and length of thesis working (LT). The results of this research are the 

three characteristics of the student, i.e., the students in cluster 1 have 3.28 scale 4 for GPA, 4.52 years for LS, scores 404 for EP, and 7.46 

month for LT. The students in cluster 2 have 3.29 scale 4 for GPA, 4.48 years for LS, scores 481 for EP, and 7.26 month for LT. The 

students in cluster 3 have 3.31 scale 4 for GPA, 4.50 years for LS, scores 437 for EP, and 7.14 month for LT. 

Index Terms— Data Mining, Clustering, K-Means Algorithms, Student Data, Student Performance, Educational.   

——————————      —————————— 

1 INTRODUCTION                                                                     

Evaluation student performance is an interesting problem to 
solve by using the data mining approach. Data mining also 
has essential roles in the education system[1] besides other 
fields[2][3]. Several researchers have analysed student 
performance based on historical data. Data mining uses to 
evaluate the factor that affects student performance and find 
and evaluate for future result[4]. Data mining makes it 
possible to improve educational quality and process[5]. By 
using data mining, educational organizations can find 
interesting patterns[6] and knowledge[7] and can improve the 
effectiveness of academic performances[8]. The experience is 
fundamental to solve pedagogical challenges and to define 
models in teaching and learning[9]. The final achievement is 
satisfaction levels toward course and instructor[10]. 

The benefits of evaluating student performance are to 
reduce risk education like drop-out student [11][12][13][14], to 
increase new student[15], analysis study duration[16] and so 
on. Besides the evaluation, data mining also can increase the 
success rate and student retention[17] and final achievement 
status upon graduation[18][19]. 

Every education institution has many ways of learning and 
understanding their student data. But most of the educational 
institutions only use simple techniques to analyse the student 
data like find the average number of Grade Point Average 
(GPA), the number of graduation, failed ratio, and percentage 
of study duration. Besides the simple techniques, educational 
institutions also only save the data into databases or files.  This 
situation has the challenge to optimise the data by utilising 
using data mining. However, these data have not optimised to 
analyse to become useful knowledge. This optimised data is a 
compelling case because data mining can become observer 
several data types and information storages. Then analyse the 

data uses a few method/algorithm to solve the question and 
mine the hidden knowledge to be meaningful knowledge. 

There are many data mining technique that can implement 
in this case, i.e., association rules mining, classification, 
clustering and prediction. In this article, we are interested in 
discuses the data mining analysis using clustering. Clustering 
technique has success implement in many fields[20][21]. 

Many variable data can analyse to get new knowledge in 
student evaluation. In this, we want to identify cluster 
correlation between the variable of Grade Point Average 
(GPA), length of study duration, length of thesis duration, and 
English proficiency score. The main goal of this identifies 
student characteristic in every cluster student. We split the 
cluster of student data into three groups. It is because we want 
to get the aspect of the student with excellent performance, 
standard performance, and underperformance. By grouping 
student data, the educational institution will get useful 
potential knowledge. 

Several researchers have been discussing the clustering 
implementation in educational data. Islam[22] present a 
hybrid procedure based on the Decision Tree and Data 
Clustering. This hybrid procedure enables academicians to 
predict the student‘s GPA. The instructor can take a necessary 
step to improve student academic performance Keywords 
based on the result of the hybrid procedure. Morais [9] defines 
the prediction using a regression methodology, and clustering 
using K-means algorithm. The behaviours of students on each 
cluster are the objective of prediction. 

Singh[23] analysed student performance base on the 
admission and placement process. Various factors help in 
understanding the overall student performance. Paul[24] has 
examined student performance in several core subjects of the 
course. The core of his items come from difference competency 
components types such as presentation, assignment, quiz, 
case-study, and so on. The experiment result shows cluster 
quality has proved to find patterns for student performance. 
Paul[25] also identify the course objectives achieved by 
analysing the performance of the student in several courses 
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using competencies as the criteria for assessment. 
Aghababyan[26] develop interpretable students clusters 

based on student confidence entropy, over/underconfidence 
degree, and related variables. Yadav[27] proposed a new 
hybrid clustering approach based on integrated techniques of 
Subtractive and Fuzzy C-Means clustering methods. The 
clusters are the basis of the intelligence students level. 

This article organised in four sections: Section 1 is the 
introduction, section 2 is methodology, section 3 is result and 
discussion, and section 4 is conclusions. 

2 METHODOLOGY 

Figure 1 shows the methodology to cluster the student data in 
this research. 

 
Figure 1 Methodology to cluster the student data 

Figure 1 shows several steps to analyse the cluster data of 
student, i.e.: 

1. Dataset 
Dataset is a collection of the data source used in cluster 
analysis. This data comes from private educational data 
as sample data. 

2. Load data 
To do clustering, we developed a web application 
using python programming. This step is to upload the 
data set to the application. 

3. Data cleaning  
Data cleaning removed the noise data or invalid data. 

4. Data transformation 
The data transform implemented with calculating 
subtraction between Registration Date and Graduation 
Date. 

5. Data selection 
Data selection chose the variable data that use in 
cluster based on nine attributes available. This research 
uses four variables, i.e., Grade Point Average (GPA), 
length of study (LS), English proficiency score (EP), 
and length of thesis working (LT). 

6. Clustering 
 First steps in clustering data using K-Mean algorithms 
are initial the centroid. This centroid use to calculate 
the distance between the data and the centroid by 
using Euclidean distance formula, then determine class 

cluster every row data. After all of the data clustered, 
calculate the average data every variable and every 
cluster. If the average data every variable not equal 
with centroid value, then need to iterate to repeat 
distance calculation until average data every variable 
same with centroid value. 

3 RESULTS AND DISCUSSIONS 

The data analysis process divided into three stages: 1) 
Preprocessing Data, 2) Data Mining, and 3) Knowledge 
Visualization. 
3.1 Dataset 

The dataset from a private educational institution contain 724-
row data with eight variables, i.e., Student Number (SN), 
Name, Department (Dept), Length of Thesis Working (LT), 
Registration Date (RD), Graduation Date (GD), Grade Point 
Average (GPA), and English Proficiency Score (EP). Figure 2 
shows the dataset collection. 

Table 1 Dataset 

Data 
row 

SN Dept LT 
(Month) 

RD GD GPA EP 

1 08018001 Inf 13.6 
2008-
09-08 

2014-
02-17 

2.92 406 

2 08018003 Inf 6.8 
2008-
09-08 

2012-
12-22 

3.53 400 

3 08018004 Inf 4.83 
2008-
09-08 

2013-
01-05 

3.44 403 

… … … … … … ... … 

723 1400018238 Inf 2.8 
2014-
09-01 

2018-
06-28 

3.68 430 

724 1400018243 Inf 2.8 
2014-
09-01 

2018-
06-28 

3.63 413 

 
3.2 Load Data 

This research not only analyses the student data clustering but 
also develop a web application, so the user can continue using 
the app for other data in the future. After data preparation in 
Table 1 saved in the spreadsheet file, the dataset can upload to 
the web application. Figure 4 shows the upload process and 
all of the data read by web application the store in databases 
and ready to analyse. 

 

Figure 2 Load Data 
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3.3 Data Cleaning 

 The data has potential noise or invalid value. To prevent this 
condition, the data must clean to remove the inconsistent data. 
Figure 3 shows the data cleaning process. The web application 
has given several rules to do the cleaning process. The users 
click the button, and the web application will finish the 
cleaning process. 

 
Figure 3 Data Cleaning 

 
3.4 Data Selection 

 The data selection is a process to choose the variable that will 
use in the clustering process. From eight variables are 
available, only five variable that will select in this clustering 
process. The five variables are Length of Thesis Working, 
Registration Date, Graduation Date, Grade Point Average, and 
English Proficiency Score. The variable like Student Number, 
Name, and Department removed. It is because the data does 
not need to cluster process. Figure 4 shows the data result in 
the data selection process. 

 

Figure 4 Data Selection 
 

3.4 Data Transformation 

The data transform uses to transform the subtraction 
calculation between Registration Date and Graduation Date. 
The purpose of this step is to change the subtraction date into 
years. So, it can use as a variable in the cluster. Figure 5 shows 
the transformation process. The web will automatically count 
the subtraction date and store into the database before the 
clustering process. 

 
 
 

Figure 5 Data Transformation 
 
3.6 Clustering Result 

The process starts by determines the number of clusters. The 
web application has developed in the dynamic number of 
cluster. It depends on the users to determine the number of 
clusters, but in this research, the number of clusters is three. It 
is because the results expected show the profile of a student 
with criteria excellent performance, standard performance, 
and underperformance.  

The web application also does not need to determine the 
initial value of the centroid. It is because the web application 
generates the initial centroid values automatically. The 
iterative process of clustering will be done in the background 
process. I will make it easier for users to use web applications. 
Figure 6 shows the cluster process and cluster results. 

 
Figure 6 Cluster Results 

 Figure 6 shows the last centroid of this clustering process 
besides cluster results. The last centroid can be interpreted as 
profile every cluster using the centre value of the cluster.  
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4 CONCLUSIONS 

This study concludes that we have successfully grouped the 
data with the K-Means algorithm and obtained three groups 
of data. The three data groups are the students in cluster 1 
have 3.28 scale 4 for GPA, 4.52 years for LS, scores 404 for EP, 
and 7.46 month for LT. The students in cluster 2 have 3.29 
scale 4 for GPA, 4.48 years for LS, scores 481 for EP, and 7.26 
month for LT. The students in cluster 3 have 3.31 scale 4 for 
GPA, 4.50 years for LS, scores 437 for EP, and 7.14 month for 
LT. We have also developed applications to group this data 
with web applications. 

However, we also found that the results of grouping data 
that had been carried out had an adjacent centre point so that 
it could not represent the characteristics of the students who 
want to search. We predict that the amount of data we use is 
too small and needs to evaluate the distribution of the data. 
This improvement will be to work in the future of our 
research.   
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