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ARTICLE INFO ABSTRACT

Keywords: The Military Physical Education Center, known by the abbreviation Pusdikjasmil, is an
education center, implementation body that is directly under the TNI AD. Pusdikjas has the task of
K-Means, providing education in the military physical field to support the duties of the Indonesian

clustering method. Army. At the Pusdikjas agency, student data is obtained from the addition of students
attending education each year. The process of admitting students to Pusdikjas
institutions produces abundant value data and is repeated every year. By using data
mining techniques, abundant student data can be grouped and analyzed to find
information that is useful for Pusdikjas agencies. The algorithm used in this research is
K-means clustering. The data used from 2018 - 2022 was 1428 data on coaching
education students, with the variables used being NRP, attitude & and behavior,
knowledge & and skills, and physical. Processed using the JavaScript programming
language, this research produces optimal clusters, namely 2 clusters. cluster 1 with a
total data of 751 students in cluster 1 describes a very satisfactory category of students,
and cluster 2 with total data of 676 students. Cluster 2 describes the satisfactory student
category. As for testing the quality of the clusters contained in the system using silhouette
with results reaching 0.6543347543126016.

INTRODUCTION

The Military Physical Education Center, known by the abbreviation Pusdikjasmil, is an implementation body
that is directly under the TNI AD. Pusdikjas has the task of providing education in the military physical field to
support the duties of the Indonesian Army (Warih Widiyono & Aris Harliadi, 2011).

At the Pusdikjas agency, student data is obtained from the addition of students attending education each
year. The process of admitting students to Pusdikjas institutions produces abundant value data and is repeated
every year. By using data mining techniques, abundant student data can be grouped and analyzed to find
information that is useful for Pusdikjas agencies. The method used to divide data into several groups is by using
the K-Means algorithm (Penentuan et al., 2015). K-Means only takes an average of 1 second while K-medoids take
an average of 1 minute 30 seconds (Handayani, 2022). Apart from that, this method is flexible because it can
determine the number of clusters to be created. The K-Means algorithm is a non-hierarchical algorithm derived
from the data mining clustering method (Nurhayati, 2022). The K-Means algorithm starts by forming a cluster
partition at the beginning, then this cluster partition is iteratively corrected until there are no significant changes
to the cluster partition (Sulistiyawati & Supriyanto, n.d.)

Several studies have been carried out regarding the use of the k-means algorithm and validation tests using
the silhouette coefficient as a reference for further research. This research uses K-Means to analyze groupings of
student score data to identify outstanding students. The K-Means method has proven to be effective in grouping
student score data into various group sizes. Determining the center point (centroid) at the beginning of the K-
Means algorithm has a significant impact on the grouping results, as shown in tests with 25 data that have different
centroids (Putu et al,, n.d.). The results of this research produced 3 clusters, where Cluster 1 represents the low
category with 12 members, Cluster 2 represents the sufficient category with 5 members, and Cluster 3 represents
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the high category with 8 members (Saputra & Nataliani, 2021). In this research, k-means can be used. However, k
means has a drawback, namely that if the centroid center point is different then the resulting grouping results will
also be different (Tri & Rahmayani, 2018).

In further research, the K-Means algorithm was chosen to classify student learning styles. K-Means is used
because it can divide data into clusters based on the level of similarity, where data with similar characteristics is
grouped. The selection of K-Means is also based on time efficiency, where this algorithm has an average speed of
only 1 second, in contrast to the K-Medoids algorithm which requires an average time of 1 minute 30 seconds. In
this research, three clusters were produced, with Cluster 1 containing 3 data, Cluster 2 containing 2 data, and
Cluster 3 containing 4 data (Handayani, 2022). In research that has been conducted, k-means has advantages in
grouping time compared to k-medoid (Sari & Chotijah, 2022).

The next research is to use the k-means method to group several drugs that are almost the same into certain
data groups. Drugs that have the same characteristics are then grouped into one cluster, while drugs that have
different characteristics are grouped into another cluster. This research also uses the silhouette method which is
useful for representing the accuracy of a data object placed in a cluster. The research results show that the k-
means clustering method used with several k = 2 clusters, is a cluster with an ideal number that has a silhouette
value of 0.4854 (Paembonan et al,, 2021a). In this study, experiments were carried out with the number K 2 to K
10, and the most optimal K was K = 2, which from the silhouette coefficient test in this study had a result of 0.4
which could be categorized as the cluster position still not being suitable.

Based on the description above and supported by previous research, this research will apply the
clusterization method using the k-means clustering algorithm to group and analyze student data obtained from
the TNI-AD Disjasad Pusdikjas agency. The system being built also aims to determine the optimal number of
clusters produced by the k-means clustering algorithm and use the Silhouette Coefficient test to determine the
quality of the resulting clusters.

METHOD
Data Collection

This research uses a dataset of students who have attended training education, data comes from the
Pusdikjas Disjasad TNI-AD agency. The dataset has 13 attributes. The attributes to be selected are NRP, Attitude
and behavior Values, Knowledge and skills, and Physical.
Data Preprocessing
Data Cleaning

Data cleaning is the process of analyzing data quality through modifying, changing, or deleting data that is
unnecessary, inaccurate, incomplete, or data that has the wrong format, as well as files that are not contained in
the dataset so that the resulting data has high quality (Darwis et al.,, 2021).
Normalization

A technique for organizing data into several tables so that user needs can be met. Normalization is carried
out on data by dividing the data values about the range of data values (maximum value minus (-) minimum value)
(Yunita, 2018). Normalization aims to:

1. Delete duplicate data

2. Minimize complex data

3. Makes it easy to modify data

Xo—xmin

Xy = —— e, (1)

Xmax—Xmin

Information:

Xn = normal data value

X0 = actual data value

Xmin = minimum value of overall actual data
Xmax = maximum value of the overall actual data

Data Analysis Using the K-Means Clustering Method

At this stage, we will analyze the results obtained from clustering. The data will be analyzed using the K-
Means clustering approach to provide results from the grouping of outstanding students in coaching education.
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Validation Test

This validation test was carried out to evaluate the results obtained from the clustering process, to
determine the optimal K value. At this stage, the Silhouette Coefficient method is used. This method is a method
for evaluating clusters through a combination of the cohesion method and the separation method. Cohesion
measurement is done by calculating the number of objects in a cluster, while separation measurement is done by
calculating the average distance between each object in one cluster and the closest other cluster. The distance
between the data is calculated using the Euclidean distance formula. To provide information about the quality of
grouping results in the clustering process (Paembonan et al,, 2021b).

Analysis of Cluster Results

Cluster analysis is a statistical analysis that is technically used to allocate a collection of objects into two or
more groups based on the same characteristics of each object. Cluster analysis aims to select objects in various
groups that have different properties from one group to another. In cluster analysis, each group has homogeneous
characteristics between members within the group, or in other words, the objects formed in the group have very
little chance of varying. The overall cluster solution depends on the variables used which are the basis for
assessing similarity. Reductions and additions to related variables affect the results of cluster analysis. Cluster
analysis in general can also be considered as one of the activities in order to analyze the process of forming clusters
(Nurissaidah Ulinnuh & Rafika Veriani, n.d.).

RESULTS AND DISCUSSION

In this chapter, implementation, and testing will be discussed on systems or software that have been
previously built based on the designs made in the previous chapter.
Implementation

Implementation is an application of a plan that has been made previously, applying the results of the design
in Chapter 3.
Preparation for Implementation

Implementation Preparation In this research, web-based software was built based on needs using the
JavaScript programming language, Visual Studio tools and using the MongoDB database, and Brave browser as the
Web browser medium.
Database implementation

The database implementation was made based on the previous database design and implemented using
Monggo DB. The results of the database design are as follows:
Student Table

The results of designing the student table database in Chapter 3 were implemented in Monggo db and the
table structure can be seen in Figure 1.

# sisuas

©.6418918918918941

Figure 1 Student table
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Results Table
The results of designing the database result table in Chapter 3 are implemented in Monggo DB and the table
structure can be seen in Figure 2

# results
id Gbjectrd cluster Int32 clustersilhouettescores Double  silhouettescore Double k Int3z

1

1
1
1
1
8.31
2
1

Figure 2 Results table

Interface implementation
Implementation of the Dashboard Page

The following is the display for the dashboard page which will be accessed first by the user when the user
enters the system for grouping high achieving students which uses the K-Means Clustering algorithm (Ibnu Aji
Pamungkas & Wasis Djoko Dwijoyo, 2020), for the implementation of the dashboard page can be seen in Figure
4.3

Sistem Clustering K-Means Siswa Berprestasi

Figure 3. dashboards
Implementation of Data Upload Page Interface

The following displays the data upload page which will be accessed by the user when uploading data into
the system. For the implementation of the data upload page, see Figure 4.
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Upload Data @5 - Manns =

Upload Data Yang Akan Dikelompokan

Figure 4. data uploads

Implementation of the Data View Page Interface
The following is the display for the data viewing page which will be accessed by the user when viewing data
that has previously been uploaded to the system. To implement the data viewing page, see Figure 5.

View Data @ » K-Moans

Bidang Yang Ho Sikap &
Mo Mama Pangkat  NRP slamnt Tahun renik s Jasmani  Jumiah  Kesatuan Asal Aksi

Figure 5. see data
Implementation of Data Cleaning Page Interface

The following displays the data cleaning page which will be accessed by the user when cleaning unused
data and attributes. The implementation of the data cleaning page can be seen in Figure 6.
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View Data @ » Data Cleaning » Normalisa

Data Cleaning

diambil % Siewa  Perilsku

Figure 6. Data cleaning

Implementation of Normalization Page Interface
The following displays the normalization page which will be accessed by the user when normalizing a
dataset by changing the dataset value to no more than 1. To implement the normalization page, see Figure 7.

Cleaning Data ®

Normalisasi

m30E1540793

2m0206201009

21090107930888

200015550990

Figure 7. Normalization

Implementation of the K-Means Calculation Page Interface

The following is the display for the k-means calculation page which will be accessed by the user when
carrying out calculations using the k-means clustering algorithm, for The implementation of the k-means
calculation page can be seen in Figure 8.
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MNormalisasi

Clustering

Mo Ha Slawa Sikap & Pasilaky Bengetahusn & Keterampilan Jusemant H

T080EIIS0REE

20167910432

an3ooeIn0Is

70692

2mozocacises

2109010795088

mosmsssossn

Figure 8. k-means calculations
Implementation of Results Page Interface
The following displays the results page which the user will access when they want to see the results of

grouping using the k-means clustering algorithm, for The implementation of the results page can be seen in Figure
9

Hasil Clustering @

Mo Nama Pangkat wRP Sikap & Perilaku Pengetahuan & Keterampitan Jasmani umiah Kluster

Figure 9. Results

Implementation of Validation Test Page Interface

The following is the display for the validation test page which will be accessed by the user when looking at
the results of the cluster quality tester using the silhouette coefficient, for implementation the results page can be
seen in Figure 10.
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Silhouette B > K-hesrs

uuuuuuuu

Figure 10. validation tests

Implementation of the Cluster Analysis Page Interface

The following is the display for the cluster analysis page which will be accessed by the user when looking
at the results of the resulting cluster categories. For the implementation of the cluster analysis page, it can be seen
in Figure 11

Analisis Cluster

Cluster T Jumsh  Kategorl

Figure 11 Cluster analysis
Cluster Analysis
In the analysis of the results obtained from the interpretation that has been carried out. The following

analysis results from student data can be seen in the table in table 1

Table 1 Cluster analysis

No NRP Attitude Knowledge & Physical Cluster
behavior skills
1 21010213641281 0.8355 0.8979 0.5052 1
21140087470693 0.6216 0.9094 0.6031 1
3 21190163800899 0.5495 0.6756 0.3593 2
4 31020158500282 0.5450 0.5369 0.4625 2
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Number of Members of Each Cluster

Table 2 Number of members of each cluster

No Cluster Amount
1 Cluster 1 751
Cluster 2 676

In table 2 you can see the results of grouping student data produced by the system, in cluster 1, there are
751 students, and in cluster 2, there are 676 students.

Description of Cluster Analysis Results

Based on table 4.1, in cluster 1, the value of the 1st student on the attitude and behavior variable has a value
of 0.8355, which is included in the high value, and for the 2nd student's data, the value of the attitude and behavior
variable has a value of 0.6216, which is included in the average value., then for student 1 the Knowledge & Skills
variable has a value of 0.8979 which is a high value. For student 2's data on knowledge & and skills, they got a
value of 0.9094, which is considered high, while student 1 in the physical variable had a value of 0.5052, which is
considered a medium value. For the second student, the physical variable has a value of 0.6031, which is included
in the average value. The results of this analysis describe the student category as very satisfactory.

In cluster 2 the 1st student's score on the attitude and behavior variable has a value of 0.5495 which is
included in the medium value and for the 2nd student's data on the attitude and behavior variable the value has a
value of 0.5450 which is included in the medium value, then for the 1st student the variable Knowledge & skills
have a value of 0.6756 which is included in the moderate value. For the 2nd student's data, the knowledge and
skills variable got a value of 0.5369, which is considered medium, for the 1st student, the physical variable had a
value of 0.3593, which is a low value. And for the second student, the physical variable has a value of 0.4625, which
is a low value. The results of cluster 2 analysis describe the satisfactory student category
Silhouette Coefficient Validation Test Results

Calculations that have been carried out using the K-Means Clustering method are then carried out with a
validation test which is used to assess whether the cluster results are good or not. The following is a table of the
results of cluster testing using the K-Means algorithm. The cluster testing table can be seen in tables 3 to 11.

Table 3 Silhouette Results K = 2

No Cluster Amount Description Results

1 Cluster 1 751 Average Cluster 1 0.6601956078631703

2 Cluster 2 676 Average Cluster 2 0.6484739007620328
1427 Silhouettes 0.6543347543126016

Based on the results of silhouette coefficient testing with the number K=2, the Silhouette coefficient value
is 0.6543347543126016.

Table 4. Silhouette K=3 Results

No Cluster Amount Description Results

1 Cluster 1 425 Average Cluster 1 0.5409536953702614

2 Cluster 2 475 Average Cluster 2 0.729121214121146

3 Cluster 3 527 Average Cluster 3 0.5583870720674422
1427 Silhouettes 0.6094873271862832

Based on the results of the silhouette coefficient test with the number K = 3, the Silhouette coefficient value
is 0.6094873271862832, where at K = 3 the Si value decreases.

Table 5. Silhouette K=4 Results

No Cluster Amount Description Results

1 Cluster 1 351 Average Cluster 1 0.6202506526874594
2 Cluster 2 398 Average Cluster 2 0.5141267705888787
3 Cluster 3 258 Average Cluster 3 0.7068699161665092
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No Cluster Amount Description Results
4 Cluster 4 420 Average Cluster 4 0.5685496163799284
1427 Silhouettes 0.6024492389556939

Based on the results of the silhouette coefficient test with the number K = 4, the Silhouette coefficient value
is 0.6024492389556939, where at K = 4 there is also a decrease in the Si value.

Table 6 Silhouette K=5 Results

No Cluster Amount Description Results

1 Cluster 1 245 Average Cluster 1 0.4862338725631343

2 Cluster 2 346 Average Cluster 2 0.49173778992590406

3 Cluster 3 252 Average Cluster 3 0.7386375376266698

4 Cluster 4 405 Average Cluster 4 0.57405789992964 64

5 Cluster 5 179 Average Cluster 5 0.622088648008456
1427 Silhouettes 0.582551149610762

Based on the results of the silhouette coefficient test with the number K = 5, the Silhouette coefficient value
is 0.582551149610762, where at K = 5 there is also a decrease in the Si value.

Table 7 Silhouette Results K=6

No Cluster Amount Description Results
1 Cluster 1 361 Average Cluster 1 0.6131731398242216
2 Cluster 2 273 Average Cluster 2 0.5352900030537002
3 Cluster 3 292 Average Cluster 3 0.6490474533831758
4 Cluster 4 141 Average Cluster 4 0.48500982324067243
5 Cluster 5 158 Average Cluster 5 0.6436263718564331
6 Cluster 6 202 Average Cluster 6 0.48333737579567204
1427 Silhouettes 0.5682473611923126

Based on the results of the silhouette coefficient test with the number K = 6, the Silhouette coefficient value
is 0.5682473611923126, where at K = 6 there is also a decrease in the Si value.

Table 8 Silhouette Results K =7

No Cluster Amount Description Results
1 Cluster 1 217 Average Cluster 1 0.5138945417467744
2 Cluster 2 319 Average Cluster 2 0.5769857451457471
3 Cluster 3 199 Average Cluster 3 0.5415744166026828
4 Cluster 4 237 Average Cluster 4 0.581536081326556
5 Cluster 5 151 Average Cluster 5 0.6766815580926132
6 Cluster 6 162 Average Cluster 6 0.6188903628247233
7 Cluster 7 142 Average Cluster 7 0.5978157737102269
1427 Silhouettes 0.5867683542070462

Based on the results of the silhouette coefficient test with the number K = 7, the Silhouette coefficient value
is 0.5867683542070462, where at K = 7 the Si value produced increases but the results remain below 0.6 at the

Si value
Table 9 Silhouette results K =8
No Cluster Amount Description Results
1 Cluster 1 112 Average Cluster 1 0.540073438978835
2 Cluster 2 234 Average Cluster 2 0.501187234901667
3 Cluster 3 146 Average Cluster 3 0.5508183761931541
4 Cluster 4 261 Average Cluster 4 0.6112575893596949
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No Cluster Amount Description Results

5 Cluster 5 101 Average Cluster 5 0.7129443969351825

6 Cluster 6 153 Average Cluster 6 0.66110652967814

7 Cluster 7 164 Average Cluster 7 0.512465426115482

8 Cluster 8 256 Average Cluster 8 0.6098255667693875
1427 Silhouettes 0.5874598198664429

Based on the results of the silhouette coefficient test with the number K = 8, the Silhouette coefficient value
is 0.5874598198664429, where at K = 8 the result Si remains the same as K= 7.

Table 10 Shilhouette Results K=9

No Cluster Amount Description Results
1 Cluster 1 249 Average Cluster 1 0.49736783578699084
2 Cluster 2 131 Average Cluster 2 0.5787025673762227
3 Cluster 3 133 Average Cluster 3 0.6052501904339977
4 Cluster 4 179 Average Cluster 4 0.5796066613738844
5 Cluster 5 90 Average Cluster 5 0.6908474812928835
6 Cluster 6 115 Average Cluster 6 0.7076690009953249
7 Cluster 7 214 Average Cluster 7 0.5163300103048898
8 Cluster 8 156 Average Cluster 8 0.6095784429794553
9 Cluster 9 160 Average Cluster 9 0.5386794294696198
1427 Silhouettes 0.5915590688903632

Based on the results of the silhouette coefficient test with the number K = 8, the Silhouette coefficient value
is 0.5915590688903632, where at K = 9 the result is that Si increases.

Table 11 Silhouette K = 10 results

No Cluster Amount Description Results
1 Cluster 1 151 Average Cluster 1 0.5319192906693954
2 Cluster 2 127 Average Cluster 2 0.5868631690387353
3 Cluster 3 129 Average Cluster 3 0.5283037881561756
4 Cluster 4 74 Average Cluster 4 0.5697797286472401
5 Cluster 5 215 Average Cluster 5 0.5814127542457758
6 Cluster 6 252 Average Cluster 6 0.6868887390051833
7 Cluster 7 107 Average Cluster 7 0.7146909970369411
8 Cluster 8 150 Average Cluster 8 0.5043195489402023
9 Cluster 9 88 Average Cluster 9 0.6059696323947181
10  Cluster 10 134 Average Cluster 10 0.5334677320461945
1427 Silhouette 0.5843615380180561

Based on the results of the silhouette coefficient test with the number K = 10, the Silhouette coefficient value
is 0.5843615380180561, where at K = 10 the result is that Si decreases. The conclusion from 10 Cluster testing
experiments that have been carried out using the silhouette coefficient results in the largest Si value, namely in
cluster 2 which produces Si 0.6543347543126016.

Software Testing

Software testing is a software quality testing technique in research on the achievement student grouping
system on data from students attending education at the TNI-AD Disjasad Education Center using k-means with
black box testing.
Test Method

The testing method used is black box testing. The black box testing method is to test software functionality
and look for errors by testing the software interface.
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Testing Stages
The steps taken when testing the software in this research include:

AR

Determining quality testing objectives
Determine the category of quality test results
Design quality tests based on use case grouping
Implementation of quality testing

Conclusions and results of quality testing

Testing objectives
The purpose of quality testing of the system being built can be seen in Table 4.7

Table 12 Testing Objectives

No Use Case Purpose

1 Upload data Test the software's ability to upload student data and
then save it to the database

2 View data Test the software's ability to view student data that has
been stored in the database

3 Data cleaning Test the software's ability to delete data that cannot be
used in the dataset

4 Normalization Test the software's ability to normalize the value of the
dataset to be no greater than 1

5 K-Means Calculation Testing the software's capabilities in the process of
grouping student data

6 Results Test the software's ability to view cluster results

7 Validation test test Testing software capabilities when conducting

cluster quality testing

8 Cluster analysis Testing the software's ability to view cluster category
results

Quality Test Result Category
In determining the categories used in quality testing, they are divided into 2 categories, namely:

a.

In accordance

Software that has been tested is included in the "Successful" category if its function and quality are in
accordance with the planning objectives and its use.

It is not in accordance with

Software that has been tested is included in the "Failed" category if its function and quality do not match
the planning objectives and its use.

Quality Testing Scenarios
Software testing scenarios are designed to look for errors or faults in the system, thereby creating quality
testing scenarios with incorrect and correct steps or stages of system use. The quality testing scenario can be seen

in Table 4.8
Table 13 Quality Testing Scenarios
Use Case Function Name Test Code Test Case
Upload data KU.101 Test software capabilities when the user
Upload data
uploads data
. View data KU.102 Testing software capabilities when the
View data )
user wants to view data.
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Use Case Function Name Test Code Test Case
, Cleaning KU.103 Testing software capabilities when the
Data cleaning .
user wants to carry out data cleaning
L Normalization KU.104 Testing software capabilities when the
Normalization .
user wants to normalize
, Algorithm KU.105 Testing software capabilities when
K-means calculation . )
calculation grouping student data
Results Results KU.106 Test the software capabilities when the
user sees the grouping results.
L Shillhoute KU.107 Tests software capabilities when the user
Validation Test . .
coefficient sees the cluster quality results
cluster analysis KU.108 Testing software capabilities when the

Cluster analysis

user will see the results from the cluster
categories

Software Testing

Testing of software is carried out in order to test the comparison of the suitability of the system being built

with the system being designed so as to produce test results that are suitable and those are not suitable, Software

testing can be seen in Table 4.9

Table 14 Software Testing

No Test Case Expected Output Results Obtained Results
U load data into th A dingl
1 Upload data SEIs can upload cata Into the Save the uploaded data ccordmgly
system
) View data Users can view data in the Plsplay data that has been stored Accordingly
system in the database
The system displays the results Displays the results of data Accordingly
3 Data cleaning. of data cleaning, namely deleting  cleaning by deleting unused values
unused values in the dataset in the dataset
Th tem displays th A dingl
¢ sys. em 1sprays the Displays the normalization results ccoraingy
. normalization results, namely .
4 Normalization of the dataset by changing the
the changed value to no greater
dataset value to no more than 1
than 1
The system calculates and Accordingly
displ f student dat
K-Means 1SPIays groups o _S u er? am Can calculate and display the
) based on the proximity distance )
Calculation. , results of grouping student data
between objects and the cluster
center
6 Results The system displays the results Displays the number of students Accordingly
' of grouping student data from each cluster
Th 1 ispl Its of cl A ingl
7 Validation test e tsystem can test cluster Can filsp ay results of cluster ccordingly
quality. quality
Th t display th A dingl
, © system can dispidy the Can display the results of the ccordngly
8 Cluster analysis  results of cluster category

analysis.

cluster category

Next, the conclusion of the black box testing that has been carried out is in a table with a total of 8 functions,
namely Upload data, View data, Data cleaning, Normalization, K-Means calculation, Results, and Validation test. So

the percentage of function suitability in the system can be calculated as follows:

Number of Test Codes = 8 Test Codes
Test Codes with Corresponding Results = 8 Test Codes
Test Codes with Inappropriate Results = 0 Test Codes

Percentage
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> tage — (number of test codes — non — matching test codes) % 100%
ercentage = (number of test codes) ’

_(8-0)
G
=100%
Based on the results of calculations on the system suitability function, it can be concluded that the testing
software has been implemented using black box testing, and can be operated with a percentage of 100% meeting
the specifications in accordance with the previously determined specifications.

X 100%

CONCLUSION

This research aims to group education students at the PUSDIKJAS DISJASAD TNI-AD agency using the K-
Means Clustering method. The K-Means Clustering method is a data analysis approach used to group data into
several groups based on similar characteristics. In this research, the author focuses on applying the K-Means
Clustering method to group education students at the PUSDIK]JAS DISJASAD TNI-AD agency.

The results of the grouping obtained using data mining techniques with the k-means algorithm in this
research produced optimal clusters, namely 2 clusters. cluster 1 with a total of 751 students, cluster 1 describes a
very satisfactory category of students, and cluster 2 with a total of 676 students. Cluster 2 describes the
satisfactory student category. As for testing the quality of the clusters contained in the system using silhouette
with results reaching 0.6543347543126016.
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