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Abstract

The high level of student interest in the selection process poses challenges, including student admission
management. The selection process generally consists of several stages, ranging from administrative tests,
academic tests, psychological tests, and physical fitness tests. Based on this, the purpose of this study is to develop
an approach that can help evaluate student readiness objectively and based on data. This study aims to analyze
student selection by applying the concept of data mining using the K-Means and K-Nearest Neighbor (KNN)
algorithms. The K-Means algorithm is used to group student data into several clusters based on the similarity of
characteristics. Meanwhile, the K-Nearest Neighbor algorithm works by classifying new data based on similarity
or the closest distance. The research dataset consists of 124 student data points obtained from the Arka Padang
tutoring center headquarters. Based on this study, the results show that the application of the K-Means and K-
Nearest Neighbor (KNN) algorithms demonstrates that both methods are capable of processing student data to
identify patterns and levels of readiness for selection, achieving an accuracy of 92.10%. Thus, this method is
considered reliable in supporting the process of evaluating student readiness. This research contributes to the
understanding of the application of data mining concepts to evaluate and analyze student readiness levels and
demonstrates how the K-Means and KNN algorithms can be used in the process of classifying students objectively
and based on data.

Keywords: Data Mining, Student Selection, K-Means Clustering, K-Nearest Neighbor (KNN), Student Readiness
Evaluation
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of prospective participants to meet the physical,
1. Introduction academic, and mental requirements set by the police
institution. This readiness is not only related to mastery
of theory or general knowledge, but also includes
physical readiness and endurance to participate in all
stages of the selection process, from administrative,
academic, and psychological tests to physical fitness
tests [4]. Coaching through physical training, academic
potential test simulations, and administrative assistance
has been proven to significantly improve participants'
readiness for police recruitment selection [5].
Institutional support in the form of community service
activities and physical training guidance is also an
important factor in preparing prospective participants to
optimally meet the selection standards for civil service
schools. Thus, comprehensive readiness involving
cognitive, affective, and psychomotor aspects is the
main determinant of prospective students' success [6].
A study by Hefny et al. (2024) shows that assessments
that incorporate aspects of motivation and
psychological resilience increase the validity of
selection results [7]. Meanwhile, the results of a study
(Seyfried et al., 2024) reveal that an adaptive selection

The high level of interest among Indonesian students in
participating in the selection process for civil service
educational institutions demonstrates the appeal of a
guaranteed career path and the certainty of appointment
as a civil servant through a service bond, resulting in
increasingly high levels of competition in the selection
process [1]. Given the high level of student interest in
the selection process, government educational
institutions need to ensure that the selection is
conducted objectively and efficiently in order to select
the best candidates, considering the intense competition
with the number of applicants exceeding the available
quota each year [2]. Challenges in this selection process
include managing student admissions at tutoring
institutions in an efficient, professional, and open
manner to ensure that the quality of students accepted
meets the criteria set by the organizers [3]. Student
readiness in facing the police service selection process
is one of the main indicators of the success of pre-
service training and education, as it reflects the ability

Submitted: 16-03-2026 | Revised: 15-04-2026 | Accepted: 12-05-2026 | Published: 30-06-2026
66



https://jkomtekinfo.org/ojs/index.php/komtekinfo
mailto:penulis1@infeb.org
mailto:Imamfakhrimuhammad@gmail.com

Imam Fakhri Muhammad, et al

approach that considers individual potential gives
students the opportunity to demonstrate their optimal
abilities after being accepted [8]. In this context, data
mining plays a strategic role in analyzing student
behavior, performance, and characteristics, thereby
supporting academic selection and evaluation [9]. In the
context of education, the application of data mining
plays an important role in analyzing student behavior,
performance, and characteristics so that it can be used
to support the academic selection and evaluation
process [10]. Research by Staneviciene et al. (2024 used
data mining techniques such as classification and
regression to predict student academic performance.
This study successfully identified students at risk of
failure early on, enabling more timely intervention. The
results contributed to improving the quality of education
by improving student management and increasing
student retention [11]. Research conducted by M ydyti
et al., 2023 developed a data mining-based system to
predict student academic performance. This system
helps educational institutions identify students who
need attention early on and design more effective
interventions, thereby improving overall academic
outcomes and student retention [12].

Clustering techniques in data mining are analysis
methods that aim to group objects in a dataset based on
the similarity of their characteristics [13]. In the field of
education, clustering can be used to group students
based on attributes such as academic achievement,
learning engagement, and attendance, so that
institutions can gain a more comprehensive
understanding of the variations in student behavior and
learning characteristics [14]. One method that can be
used to analyze the factors that influence students'
readiness to participate in civil service selection is the
K-Means Clustering algorithm [15]. This method is
included in unsupervised learning techniques in data
mining, which functions to group data into several
clusters based on the level of similarity between data
characteristics [16]. In the context of education, K-
Means Clustering can be used to group students based
on attributes such as academic grades, physical abilities,
motivation, and psychological test results, thereby
producing groups of students with different levels of
readiness—for example, ready, somewhat ready, and
not yet ready. This method has been widely used to
support decision-making in education because it
simplifies complex data into more meaningful
information [17]

The research conducted by Fang applied the K-Means
and enhanced Apriori algorithms to analyze student
education and employment data. The results of this
study showed an increase of more than 90% in
understanding of student work practices and their
readiness for the world of work, which supports more
sustainable education management [18].

Furthermore, research conducted by Andi Akram Nur
Risal et al. shows that the application of a data mining

approach with the K -Means Clustering algorithm is an
effective solution for objectively mapping student
readiness by grouping them into homogeneous clusters
based on similar attributes such as academic grades,
tryout results, and physical and mental readiness, so that
educational institutions can adjust their learning
programs in a more targeted manner and improve the
effectiveness of the teaching and learning process [19].
After the student data has been grouped through
preliminary analysis, the next step is to predict their
readiness to participate in the police selection process
using the K-Nearest Neighbor (KNN) algorithm. This
prediction is made by utilizing the similarities between
student attributes, such as academic grades,
psychological test results, physical abilities, and
selection test simulations, to estimate each student's
potential to pass the selection process or require
additional training. The K-Nearest Neighbor (KNN)
algorithm is one of the most popular classification
methods in data mining due to its simplicity and
effectiveness in recognizing data patterns [20]. KNN
works by classifying new data based on similarities or
closest distances to a number of neighbors in the
training data, so that previously established student
readiness patterns can be used to predict each
individual's potential for success [21]. Research
conducted by (Atmaja et al., 2023) found that the
application of the K-Nearest Neighbor (KNN)
algorithm was able to accurately predict student
graduation based on academic attributes, thereby
helping educational institutions to evaluate and provide

more targeted guidance [22]. Meanwhile, research by
Situmeang et al., 2025) shows that the use of the KNN
algorithm in predicting stunting rates in children in East
Nusa Tenggara provides fairly good prediction results,
so it can be used as a basis for determining health
intervention priorities efficiently [23].

Furthermore, research by (Putra, 2025) reveals that the
KNN algorithm performs better than the NBC and C4.5
methods in classifying prospective recipients of the
Indonesia Pintar (PIP) program, demonstrating the
algorithm's great potential for application in the civil
service selection process, particularly in assessing the
eligibility of prospective participants objectively,
measurably, and based on data [24]. Based on this
background, this study is a strategic step to provide a
more objective and comprehensive picture of the
readiness level of police selection participants at Bimbel
Arka. Through the application of the K-Means
algorithm for segmentation and K-Nearest Neighbor
(KNN) for predicting student readiness levels, this study
is expected to offer a more accurate and useful analysis
model for improving the coaching system.

2. Method

Research methodology is a series of systematic steps
used to design, conduct, and evaluate scientific research
in order to achieve predetermined objectives. This
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methodology includes the selection of research types
and approaches, data collection techniques,

analysis methods, and procedures for testing and
data validating research results.
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Figure 1. Research Framework

The research process begins with problem
identification, data collection, and pre-processing,
which includes data cleaning, data selection, and data
transformation to ensure that the data is ready for
analysis. After that, the K-Means algorithm is used to
form clusters through determining the number of
clusters, centroid initialization, distance calculation,
data grouping, and centroid updating, which then
becomes the basis for the classification process using
KNN. The final stage includes system design, testing,
implementation, and compilation of results and
discussion as a form of overall process evaluation.

2.1 K-Means Clustering
The steps in the K-Means Clustering method are an
important process for producing optimal data clustering.

Each stage must be well understood so that the analysis
results are in line with the research objectives. The

KomtekInfo Journal, Volume 13

stages of the K-Means Clustering method are described
as follows [25]:

a. determining the value of k

The first step in the K-Means method is to determine
the value of k, which is the number of clusters to be
formed. Determining this value is the basis for the
data clustering process [26]

Determining the Initial Cluster Centers (k-Centroid)
The next step is to determine the initial cluster center
or centroid. The selection of this starting point is
very important because it will affect the final results
of the clustering process [26].

Calculating the Distance of Each Data Point to Each
Centroid

, Issue 2, (2023), Page 66 - 73

68



Imam Fakhri Muhammad, et al

After the cluster center point is determined, the
distance of each data point to the centroid is
calculated. This calculation wuses Euclidean
Distance, which is a formula for measuring the
distance between objects and the cluster center, as
shown in Formula 1.

Dy = \[ELI(xi —Yi)z
(1)

Where D(X,Y) is the Euclidean distance between
data X and centroid Y, x i represents the value of
variable i in data X, y i represents the value of
variable 1 in centroid Y, and n is the number of
variables used in the distance calculation process.

d. Data Grouping

Based on the distance calculation results, each data
point is then grouped into clusters according to the
closest distance between the data point and the
centroid.

e. Determining the New Centroid

The new centroid is calculated based on the average
value of the data within the same cluster. This
process is repeated until there are no further changes
in cluster position. Thus, data with similar
characteristics will be in the same group, while
different data will be separated into different groups.
The new centroid can be determined using Equation
2.2 [26].

x1+x2+x3++2xn

Dij =

o @)

At this stage, X n is the value of the nth record, while
>'x represents the total number of data records used in
the calculation. The grouping process is carried out
gradually and repeatedly through several iterations to
obtain the most optimal results, where each iteration
aims to refine the cluster division to be more accurate
so that internal variation within each group can be
minimized optimally [27].

2.2 K-Nearest Neighbor

K-Nearest Neighbor (K-NN) is a simple yet efficient
classification technique that is widely used in various
machine learning and data processing applications. Its
working principle is based on the assumption that
similar objects tend to be close to each other in feature
space [28]. The following is a complete explanation of
the K-NN algorithm stages [29]:

a. Determining the Value of K

Determining the value of k is important because the
larger the value of k, the more information from
neighbors is considered. However, a value of k that is
too large can cause the model to become more general
and less sensitive to noise in the data. Therefore,
choosing the right k greatly affects the classification
results [29].

b. Calculating Distance.

After the k value is determined, the next step is to
calculate the distance between the test data (the data to
be predicted) and all the training data. This process is
done using a distance metric to measure how close the
test data is to each piece of training data. One of the
most commonly used metrics is Euclidean distance,
which is calculated using equation (2.3) [29]:

)

The above formula explains that D is the Euclidean
distance between two data points, n represents the
number of attributes or dimensions used in the
calculation, x 1 and y_2 are the coordinate values or
attributes at the two points being compared, while the
symbol X (sigma) indicates the summation process of
the squared difference of each attribute in the distance
calculation.

c. Determining the Closest Neighbors.

After calculating the distance, we select the K closest
neighbors based on the smallest distance that has been
calculated. In this step, we select the K training data that
has the smallest distance from the test data. By selecting
the closest neighbors, we ensure that the classification
is based on the most relevant data [29]

d. Majority Voting

The final step in the K-NN algorithm is to perform
majority voting to determine the class of the test data.
After finding the K nearest neighbors, we will look at
the classes of those neighbors and select the class that
appears most frequently. The class that appears most
frequently among the nearest neighbors will be the
prediction for the test data [29].

3. Results and Discussions

This study aims to analyze the application of the K-
Means Cluster and K-Nearest Neighbor (KNN)
algorithms in the student selection process. In general,
the study begins with the collection and preprocessing
of student data to ensure data quality before further
processing.
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Next, the data is grouped using the K-Means algorithm
to form clusters based on student characteristics. The
cluster results are then used in the classification process
using the KNN algorithm, which ends with a testing and
evaluation stage to assess the performance of the student
selection model.

3.1 Prepocessing

Data preprocessing is the initial stage in research that
aims to prepare data so that it can be processed
optimally in the next stage of analysis. The data used in
this study was sourced from a dataset of students at the
Arka Padang tutoring institution. This stage plays a very
important role in ensuring data quality, so that the data
used is accurate, consistent, and free from errors. The
data pre-processing process in this study consists of
three main stages, namely data cleaning, data selection,
and data transformation.

Table 1 Dataset

No X1 X2 X3 X4
1 91,05 39 75,179 46
2 37,1 39 75,391 29
3 56,347 53 68,143 23
4 74,429 41 73,731 44
5 47,992 18 69,03 23
6 66,338 12,5 72,933 29
7 73,475 45 74,692 48
8 61,038 33,5 71,882 51
9 68,917 61 74,08 52
10 91,05 39 75,179 46

The table shows a student dataset consisting of four
variables, namely X1, X2, X3, and X4, which represent
scores for each aspect of student readiness assessment.
Each row of data describes one student object used as
input data in the study. This dataset is then used as initial
data before pre-processing and analysis using data
mining methods.

3.2 Analysis / Process of the K-means Clustering
Algorithm Method

The first method used in this study was the K-Means
Clustering algorithm, which aims to group student data
into several clusters based on the similarity of their
characteristics. This process was carried out to obtain an
initial grouping of students before the classification

stage. Data that had undergone the preprocessing stage
was then analyzed using the K-Means algorithm by
determining the number of clusters (K) appropriate to
the research needs.

The K-Means algorithm begins by randomly
determining the initial cluster centers (centroids). Next,
the distance between each student data point and the
centroid is calculated using Euclidean distance. The
data is assigned to the cluster with the closest distance.
This process is carried out iteratively until the position
of the centroid does not change or the cluster results
have converged.

Table 2. k-means clustering results

No X1 X2 X3 X4 Y
1 91,05 39 75,179 46 2
2 37,1 39 75,391 29 3
3 56,347 53 68,143 23 3
4 74,429 41 73,731 44 2
5 47,992 18 69,03 23 3
6 66,338 12,5 72,933 29 2
7 73,475 45 74,692 48 2
8 61,038 33,5 71,882 51 2
9 68,917 61 74,08 52 2
10 91,05 39 75,179 46 2

Of the total 124 data points, 70% or 86 data points were
selected as training data, while the remaining 30% were
used as test data. This separation stage aims to train the
K-Nearest Neighbor (KNN) model to recognize patterns
in known data, while also evaluating the model's ability
to classify new data that is not included in the training
data. With this division, the testing process becomes
more objective, so that the results of classifying student
readiness based on physical, academic, psychological,
and cognitive variables can be measured accurately.

KomtekInfo Journal, Volume 13, Issue 2, (2023), Page 66 - 73

70



Imam Fakhri Muhammad, et al

Proporsi Jumlah Anggota Tiap Klaster

1

1: 1 data (0.81%)
2: 63 data (50.81%)
3: 60 data (48.39%)

Figure 3 pie chart

The proportion diagram shows that Cluster 2 has the
largest number of members with 63 data points or
around 50.81% of the total data. Cluster 3 is in second
place with 60 data points, or about 48.39%, which
shows that the number of members is almost equal to
Cluster 2. Meanwhile, Cluster 1 consists of only 1 data
point, or about 0.81%, so it can be said to be the cluster
with the fewest members.

3.3 Analysis / Process k-nearest neighbor method

The K-Nearest Neighbor (KNN) method was used in
this study to classify students based on the similarity of
data characteristics. This method works by comparing
student data to be classified with a number of the closest
training data based on a certain distance value. The
purpose of applying KNN is to determine the student
selection category objectively based on existing data
patterns.

Table 1. KNN results

No 1 2 3 Actual Preduction
87 0 5 0 2 2
88 0 0 5 3 3
89 0 1 4 3 3
90 0 0 5 3 3
91 0 5 0 2 2
92 0 5 0 2 2
93 0 5 0 2 2
94 0 5 0 D) D)
95 0 4 1 2 2
96 0 2 3 3 3

The KNN process begins by determining the value of K
as the number of closest neighbors used in the
classification process. Next, the distance between the
test data and the training data is calculated using a
distance calculation method, such as Euclidean
Distance. Student categories are determined based on
the class that appears most frequently among the K
closest neighbors, resulting in a classification decision
that corresponds to the characteristics of the student
data.

Accuracy : 0.9210526315789473
Precision: 0.9220109096270088
0.9210526315789473
0.9208875848156978

Recall
F1-Score :

Figure 2 performance evaluation results of the classification model

The evaluation results show that the model has an
accuracy rate of 0.92, indicating excellent classification
capabilities. Precision and recall values, both in the
range of 0.92, show a good balance between prediction
accuracy and the model's ability to recognize data
correctly. In addition, an F1-Score value of 0.92
indicates that the overall performance of the model is
optimal and consistent.

4. Conclusions

The evaluation stage was conducted to measure the
performance of the K-Nearest Neighbor (KNN)
classification model in predicting student readiness
levels based on K-Means clustering results. The data
was divided into training data and test data with a ratio
of 70% and 30%, and the K parameter value was set at
5 with three class categories, namely very ready, quite
ready, and not yet ready.

The model's performance was evaluated using accuracy,
precision, and recall metrics. Accuracy was used to
assess the overall accuracy of the model, while precision
and recall were used to measure the accuracy and ability
of the model in recognizing each category of student
readiness.

Table 4.
Experiment Akurasi Presisi Recall
124 data 92% 92% 92%

The evaluation stage was conducted to measure the
performance of the K-Nearest Neighbor (KNN)
classification model in predicting student readiness
levels based on K-Means clustering results. The data
was divided into training data and test data with a ratio
of 70% and 30%, and the K parameter value was set at
5 with three class categories, namely very ready, quite
ready, and not yet ready.

The model's performance was evaluated using accuracy,
precision, and recall metrics. Accuracy was used to
assess the overall accuracy of the model, while precision
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and recall were used to measure the accuracy and ability
of the model in recognizing each category of student
readiness.
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