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Abstract: School building construction is an important part of educational facilities and infra-
structure. Many elementary school buildings in Asahan Regency are damaged, unfit for use or 
lack facilities including classrooms and other supporting infrastructure. The results of the selec-
tion that are not transparent in deciding the feasibility of rehabilitation and construction of ele-
mentary school buildings are often subjective and time-consuming. This causes decisions to be 
taken that cannot be made as quickly as possible and inequality, where schools that actually 
need rehabilitation more do not get priority for rehabilitation. The purpose of this study is to 
implement data mining in the selection of school building construction projects with the K-
Means clustering algorithm in clustering the feasibility of rehabilitation of elementary school 
building construction. The results of this study found 31 elementary schools that are eligible for 
school building construction rehabilitation and 4 are not eligible for school building construc-
tion rehabilitation. This study is expected to provide a significant contribution in increasing the 
efficiency of school building construction selection and more transparency towards elementary 
school buildings to be rehabilitated.  
 
Keywords: education authorities; k-means; rehabilitation and construction of school buildings. 

 
 

Abstrak: Pembangunan gedung sekolah ialah bagian penting dalam sarana dan prasarana pen-
didikan.  Banyak gedung Sekolah Dasar di Kabupaten Asahan menderita kerusakan, tidak layak 
pakai atau kekurangan fasilitas meliputi ruang kelas dan infrastruktur pendukung lainnya. Hasil 
penyeleksian yang bersifat tidak transparan dalam memutuskan kelayakan rehabilitasi dan pem-
bangunan gedung Sekolah Dasar sering kali bersifat subjektif dan memakan waktu lama.Hal 
tersebut menyebabkan keputusan yang diambil tidak dapat dilakukan secepat mungkin serta 
ketimpangan, dimana sekolah yang sebenarnya lebih membutuhkan rehabilitasi justru tidak 
mendapatkan prioritas untuk direhabilitasi. Tujuan penelitian ini ialah mengimplementasi data 
mining pada pemilihan proyek pembangunan gedung sekolah dengan algoritma K-Means clus-
tering dalam mengcluster kelayakan rehabilitasi pembangunan gedung sekolah dasar. Hasil 
Penelitian ini terdapat 31 sekolah dasar layak untuk direhabilitasi pembangunan gedung sekolah 
dan 4 tidak layak untuk direhabalitasi pembangunan gedung sekolah. Penelitian ini diharapkan 
dapat memberikan kontribusi signifikan dalam menaikkan efisiensi penyeleksian pembangunan 
gedung sekolah dan lebih transparansi terhadap gedung sekolah dasar yang akan direhabilitasi. 
 
Kata kunci: dinas pendidikan; k-means; rehabilitasi dan pembangunan gedung sekolah.  
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INTRODUCTION 

 

Educational buildings, including 
elementary school buildings, have a very 

important role in increasing the human 
development index. Aiming to realize the 

goal of education in order to educate the 
nation's life, which is the main focus of 
every educational institution [1]. Students 

will feel comfortable with the infrastruc-
ture that supports the teaching and learn-

ing process, this will result in better qual-
ity of education, especially in Asahan 
Regency [2].  

Asahan Regency is one of the re-
gencies/cities in North Sumatra, Indone-

sia. Asahan Regency has 25 (twenty five) 
sub-districts, the total number of elemen-
tary schools is around 452 schools. Pub-

lic elementary schools in 2024 are around 
380 (three hundred and eighty) and pri-

vate elementary schools registered with 
the Asahan Education Office are around 
72 (seventy two) schools spread across 

the 25 sub-districts. In Asahan Regency, 
the local government and the local educa-

tion office continue to strive to improve 
access and quality of education. Howev-
er, the condition of education in Asahan 

Regency is very concerning, especially in 
terms of infrastructure . 

Even though there have been vari-
ous efforts to develop educational infra-
structure, the challenges faced related to 

the inadequate condition of school build-
ings are one of the main challenges in 

efforts to improve the quality of educa-
tion. Many school buildings are unfit for 
use, are damaged, or lack basic facilities, 

such as inadequate classrooms and other 
supporting infrastructure.  

This problem not only hampers the 
teaching and learning process but also 
has the potential to endanger the safety of 

students and teaching staff. Therefore, 
serious attention from various parties, 

including the government and related in-

stitutions, is needed to ensure effective 
handling steps are taken. Initial mapping 
carried out by the Education Department 

shows that there are a number of schools 
that require rehabilitation, as well as sev-

eral schools that require new classrooms 
to be built in response to the growth in 
student numbers.  

The government, through various 
proyeks, has allocated a budget for the 

rehabilitation and construction of school 
buildings. However, the main challenge 
in implementation is how to prioritize 

school buildings that must be repaired or 
rebuilt efficiently. This decision grouping 

process is often hampered by limited 
structured data, causing budget allocation 
to be less than optimal.The conventional 

manual approach in determining the fea-
sibility of rehabilitation and construction 

of school buildings is often subjective 
and takes a long time. 

 In this case, evaluating the feasi-

bility of rehabilitation and construction of 
school buildings needs to be carried out 

using a more systematic and measurable 
approach. Apart from considering physi-
cal conditions such as damage to build-

ings and facilities, other aspects such as 
room capacity, age of the building, light, 

medium and heavy damage must also be 
taken into account [3]. With the complex-
ity of the data that needs to be analyzed, 

conventional manual approaches become 
less effective and efficient.  

The lack of a comprehensive sys-
tem for determining the appropriateness 
grouping for school building rehabilita-

tion often results in inequality, where 
schools that actually need rehabilitation 

more often do not get it. Therefore, to 
overcome this problem, decision support 
is needed to assist the Education Depart-

ment in determining the feasibility of re-
habilitation and construction of school 
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buildings, namely by grouping existing 

school data using the more structured K-
Means Cluster Data Mining method to 
manage and analyze the data optimally 

[3]. 
Data Mining is the process of col-

lecting and processing data to understand 
interesting information or patterns in da-
ta, using certain algorithms, techniques 

and techniques, with the aim of finding 
important information in data [4]. The 

process of grouping records that have 
useful meaning is called Clustering.  

Clustering is grouping a number of 

data or objects into clusters (groups) so 
that each cluster will contain data that is 

as similar as possible and different from 
objects in other clusters [6]. One of the 
Clustering algorithms found in data min-

ing is used to obtain groups that have 
large amounts of data using an efficient 

and fast separation technique, namely the 
K-Means Algorithm. The selection of 
this technique is very easy in the process 

of application or use and adapts accord-
ing to the case [7]. 

Research using the same technique 
under the title Application of the K-
Means Technique on Underprivileged 

Data in Blitar District, The number of 
samples used was 22 sub-districts in 

Blitar Regency and produced 2 clusters, 
namely cluster 0 and cluster 1 [8].  

Next, the research through the title 

of Grouping of Students at Al-Ma'rifah 
Islamic Boarding School Based on Re-

gion of Origin Using the K-Mean Clus-
tering Algorithma [9]. The purpose of 
this research can provide a significant 

contribution in increasing the efficiency 
of Islamic boarding school management, 

facilitating monitoring and serving stu-
dents, and opening up opportunities for 
developing more targeted educational 

proyeks according to the characteristics 
of certain regional groups. 

 Next, research through the title 

Application of Clustering Algorithm for 
Grouping Poverty Levels in Banten Prov-
ince [10]. In this study, 3 groups of se-

lected areas were obtained based on the 
level of poverty. The algorithm used in 

this study has a process and the cluster 
division vector looks the same, however, 
based on the DBI results obtained, k-

medoid through 0.582, and k-means 
through a value of 0.602 [10]. Clustering 

is the process of grouping data into sev-
eral clusters or groups, where the data in 
one cluster has high similarity, while the 

similarity between clusters is minimal 
[11].  

K-means is a non-hierarchical data 
clustering method that groups data in the 
form of one or more clusters/groups. Da-

ta that has the same characteristics is 
grouped and data that has different char-

acteristics is grouped with other clus-
ters/groups so that data in one clus-
ter/group has a small level of variation. 

The aim is to divide the data into one or 
more clusters. 

This study focuses on the applica-
tion of the K-Means Clustering algorithm 
to analyze the feasibility of rehabilitation 

and construction of elementary school 
buildings in Asahan Regency, while pre-

vious studies were manual in determining 
the feasibility of rehabilitation and con-
struction of school buildings, which were 

often subjective and time-consuming. It 
is hoped that the results of this research 

will not only provide recommendations 
based on data and facts, but will also 
serve as a guide for policy makers in 

planning and developing educational in-
frastructure in the region.  

Apart from that, it is hoped that this 
effort can support improving the quality 
of education in Asahan Regency and cre-

ate a safer and more comfortable learning 
environment for students. So this re-
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search want to create a computerized sys-

tem that can cluster the feasibility of re-
habilitation and construction of elemen-
tary school buildings. 

 
 

METHOD 

 

Data mining is the process of find-

ing useful patterns in large data sets. 
From other sources, data mining is the 

study of collecting, cleaning, processing, 
analyzing, and gaining useful insights 
from data [12]. The K-Means method 

was chosen because this method uses 
physical data that is not abstract and 

clear, this is in accordance with the data 
that will be used in the problem of clus-

tering school building construction data. 

The purpose of this study is to determine 
the application and results of clustering 
with the K-Means algorithm in clustering 

school building construction data in Asa-
han Regency [13].  

Data grouping the feasibility of re-
habilitation and construction of school 
buildings by taking samples from the 

Asahan District Education Office, the 
following researchers created as an illus-

tration of how researchers process the 
existing data which will later become a 
summary per school to then be entered 

into the calculation formula for the K-
Means Clustering Analysis Algorithm. 

Can be seen in the table 1. 
 

 

Table 1. Grouping Criteria Scores at the Education Service Kab. Asahan 

No Criteria (C) Data Source Weight Value Terms 

1 Study Room Damage (C1) 
Dinas Pendidikan Ka-

bupaten Asahan 

1 Low 

2 Currently 

3 Heavy 

2 Damage to Student Sup-
port Facilities (C2) 

Dinas Pendidikan Ka-

bupaten Asahan  

1 Low 

2 Currently 

3 Heavy 

3 
Damage to Toilets and 

Places of Worship (C3) 

Dinas Pendidikan Ka-

bupaten Asahan 

1 Low 

2 Currently 

3 Heavy 

     
The calculation algorithm using the 

K-Means method is an algorithm for 
clustering and attribute-based objects into 

k partitions, where k < n.  In general, K-
means clustering is a non-hierarchical 
data clustering technique that groups data 

in the form of one or more groups [14]. 
 The aim is to minimize the objec-

tive function set in the grouping process, 
which generally seeks to minimize varia-
tion within a group and maximize varia-

tion between groups. The steps in the K-
Means Clustering Algorithm are by de-

ciding the number of clusters and decid-
ing the centroid value [7]. 

In deciding the centroid value for 

the start of the solution, the initial cen-
troid value is done randomly.  Mean-

while, if the centroid value is the stage of 
completion, then the following formula is 
used [15]: 

 ij 
 

Ni
∑  kj
Ni
k             (1) 

Description: 

Vij : Average centroid of Cluster 1 for 
variable j 

Ni : Number of members of Cluster i 

i,k : Imdeks of Cluster 
 j   : Index of Variable 
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Xkj : Value of data k of variable j for the 

Cluster             
  Calculates the distance between the 
centroid points through the points of each 

object. 

De √( i- i)
 
 ( i- i)

 
        (2) 

 

Description: 
De : Euclidean Distance 
I    : Number of objects 

(x,y) : Object coordinates 
(s,t)  : Centroid coordinates 

   
  Grouping objects to determine 
cluster members is by calculating the 

minimum distance of objects. Return to 

stage 2, repeat until the resulting centroid 

value remains constant and cluster mem-
bers do not move to another cluster.  
 
 

RESULTS AND DISCUSSION 

 

In working on the implementation 
of the K-Means algorithm in this re-

search, the author used the clustering 
function which is part of data mining 

which is useful for dividing a set of data 
into several clusters/groups based on sim-
ilarities or similarities based on commu-

nity data in table 1, to be normalized 
based on the criteria in table 2.

 

Table 2.  Criterion Data Normalization 

No Alternative Name C1 C2 C3 

1 UPTD SDN 017127 Sei Nangka 3 2 3 

2 UPTD SDN 010043 Perk. Air Batu III/IX 3 2 3 

3 UPTD SDN 010076 Pondok Bungur 3 2 2 

4 UPTD SDN 010110 Desa Ambalutu 2 3 3 

5 UPTD SDN 013819 Desa Sei Lama 3 3 3 

6 UPTD SDN 013830 Desa P. Mahondang 2 3 3 

7 UPTD SDN 014649 Desa P.  Rakyat Tua 3 3 2 

8 UPTD SDN 014667 Danau Sijabut Gardu 3 3 3 

9 UPTD SDN 015933 Lobu Rappa 3 2 2 

10 UPTD SDN 014671 Sentang 3 2 3 

- - - - - 

35 UPTD SDN 013842 Sei Silau Tua  1 1 2 
     

 

To determine nominal data, it 
must be initialized first in the form of 
numbers by sorting the data based on the 

frequency of occurrence and initializing 
the data starting from the highest data 

with a value of 1, then the next data 2, 3 
and so on. To decide on the initial center  

of the cluster, deciding on the centroid 
value for the start of the iteration is done 

randomly. In this case the author made an 
example for 2 elementary schools, 

namely, PTD SDN 013819 Sei Lama 
Village and UPTD SDN 015893 Air 
Putih. Can be seen in the tablel 3.

 

Table 3. Iteration Centroid Point 1

Kode Name C1 C2 C3 

A05 SDN 013819 Desa Sei Lama Heavy Heavy Heavy 

A32 SDN 015893 Air Putih Low Low Low 
     

After deciding on the initial center 
of the cluster, deciding on the centroid 

value for the start of the iteration is done 
randomly. In this case the author made 

https://dapo.dikdasmen.go.id/sekolah/535AD53045AC469DEADE
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examples for 2 elementary schools, 

namely, SDN 013819 Sei Lama Village 
(Data 5), SDN 015893 Air Putih (Data 
32). Calculate the distance between the 

centroid points through the points of each 
object using the Euclidian Distance for-

mula, namely; 

De √( i- i)
 
 ( i- i)

 
       (3) 

One example is the calculation of 
Code A01 (SDN 017127 Sei Nangka) to later 
Code A35 (SDN 013842 Sei Silau Tua): 
 

Because C1 is looking for a new 

cluster calculation it becomes: 
 

A1  = √  -  
 
 ( - )

 
 ( - )

 
           

 A2 = √( - )
 
 ( - )

 
 ( - )

 
          

 A3 = √( - )
 
 ( - )

 
 ( - )

 
          

A4 = √( - )
 
 ( - )

 
 ( - )

 
           

A5 = √( - )
 
 ( - )

 
 ( - )

 
        and so on 

until A35 
 

Because C2 is looking for a new 

cluster calculation becomes: 
 

A1 = √( - )
 
 ( - )

 
 ( - )

 
                          

A2 = √(   )  (   )  (   )          

A3 = √( - )
 
 ( - )

 
 ( - )

 
                          

A4 =     -       -       -                        

A5 = √( - )
 
 ( - )

 
 ( - )

 
        and so on 

until A35 
       

Then calculate the distance from 
data 1 to data 35 to the center of the clus-

ter. So the result of the distance calcula-
tion from the first and second iterations is 

that there are similarities in the clustering 
results between the two, especially in the 
names of the elementary schools pro-

duced. This shows that there is no need 
for further iteration or repetition.  

So that in Cluster 1, there are 31 
elementary schools that are suitable for 
rehabilitating school buildings, currently 

available for Cluster 2, which is not suit-
able for rehabilitating school buildings, 

are 4 elementary schools, which can be 
seen in table 4. 

 

Table 4. Grouping Cluster Members 

No Alternative Name Cluster 1  Cluster 2 Information 

1 SDN 017127 Sei Nangka C1  Worthy 
2 SDN 010043 Perk. Air Batu III/IX C1  Worthy 

3 SDN 010076 Pondok Bungur C1  Worthy 

4 SDN 010110 Desa Ambalutu C1  Worthy 
5 SDN 013819 Desa Sei Lama C1  Worthy 

6 SDN 013830 Desa P. Mahondang C1  Worthy 

7 SDN 014649 Desa P.  Rakyat Tua C1  Worthy 

8 SDN 014667 Danau Sijabut Gardu C1  Worthy 
9 SDN 015933 Lobu Rappa C1  Worthy 

10 SDN 014671 Sentang C1  Worthy 

- - - - - 

35 UPTD SDN 013842 Sei Silau Tua  C2 Not feasible 
 

https://dapo.dikdasmen.go.id/sekolah/535AD53045AC469DEADE
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Image 1. Clustering Results Graph 

 
The image above is a graph of the 

K-Means method in grouping the feasi-
bility of elementary school building re-
habilitation, there are 31 elementary 

schools that are eligible for building re-
habilitation and 4 elementary schools that 

are not eligible for school building reha-

bilitation. Furthermore, this study ob-

tained a comparison of the results before 
the implementation of system develop-
ment using k-means and after implement-

ing the system with k-means, the results 
are presented in table 5: 

 

Table 5. Comparison Table With and Without K-Means System 

Aspect 
WITHOUT K-Means Implementing 

The System  

WITH K-Means Implementing 

The System 

Determination 
Method 

Direct observation and subjective 
assessment 

Data-driven with objective clus-
ter analysis 

Time Efficien-

cy 

It takes a long time due to the com-

prehensive field survey. 

The process is faster because 

data analysis is done automati-
cally. 

Decision Ac-

curacy 

The conventional manual ap-
proach is becoming less effective 

and efficient 

More accurate because it is 

based on data patterns 

Transparency 
Less transparent as it relies on indi-
vidual assessments 

More transparent because it is 
data-based 

   

CONCLUSION 
 

The clustering data mining system 

accelerates the grouping of data on the 
feasibility of rehabilitation and 
construction of elementary school 

buildings to rehabilitate elementary 
school buildings in the Asahan District 

Education Office. The application carried 
out by the author includes field studies, 
literature studies and interviews. From 

the analysis and observations carried out, 
it can be seen that the application of data 

mining in the school building 
construction proyek with the K-Means 

clustering algorithm method in clustering 
the feasibility of elementary school 
building rehabilitation construction, there 

are 31 elementary schools that are 
suitable for building rehabilitation and 4 

are not suitable for school building 
rehabilitation. 
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