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1. INTRODUCTION

The process of extracting data into previously unreported information, with the right data mining
processes and techniques, will yield optimal results [1]. Data mining is a series of processes in searching for
patterns, relationships, and extracting added value from large amounts of data and information in the form of
knowledge with the aim of finding relationships and simplifying data to obtain information that is easy to
understand and useful [2]. One of the classification techniques based on consumer needs that can be used in
data mining is the clustering method. Clustering is a method used in data mining that works by searching for
data and grouping data that has similar characteristics between one data set and another that has been obtained

[3].

Journal homepage: https://journal.abhinaya.co.id/index.php/[JMST Email: jjmst@abhinaya.co.id



https://journal.abhinaya.co.id/index.php/IJMST
mailto:ijmst@abhinaya.co.id
https://creativecommons.org/licenses/by-sa/4.0/deed.id
https://creativecommons.org/licenses/by-sa/4.0/deed.id
mailto:tiani6902@gmail.com

Indonesian Journal of Modern Science and Technology (IJMST) 51

One clustering method that can be used is the K-means method, because K-means is one of the algorithms
in data mining that can be used to cluster data. In the clustering process, it generally attempts to minimize the
variation within a group and maximize the variation between groups [4].

n this research discussion, the clustering method was chosen because it can group several data/objects
into a cluster, so that each cluster contains similar data. Clustering produces similar objects that are close to
each other in one cluster and produces the greatest possible distance between clusters [5]. This study chose the
k-means algorithm because it is detailed, simple, and widely known. In this technique, objects are grouped into
clusters or several groups.

Research on data clustering has been extensively developed by researchers. There are various machine
learning methods that have been studied. One of them is in the research conducted by Wahyu Andi Prasyabudi
et al. (2024), who used the K-means method to cluster 1000 student monitoring data points with 9 attributes
and obtained results with a market share of around 42%, which is the main market segment for implementing
strong and targeted marketing strategies [6]. This study applies K-means in clustering training data. The results
of this study are clusters that form the data into two clusters, namely high and low. The data in these clusters
can inspire users in determining high and low values [7].

The purpose of this study was conducted because there were still some missing or empty data in the
monitoring data, so it had to be preprocessed first to be clustered using the K-means algorithm. Therefore, this
study aimed to determine the monitoring data clusters based on anxiety level and mood score, using the K-
means clustering algorithm method.

2. METHODS

In data grouping, there are several steps that can be taken, as follows:

Problem identificati...

Data collection

Data Pre-processing

Uik

Data analysis using the K-
means Clustering Method

Result

al)

Figure 1. Research stages

2.1. Problem Identification

The initial stage of the research is to identify the problem. Problem identification aims to describe and
explain the problem to be studied and develop it in the research object so that the background of this research
can be identified with how to overcome Risk Level grouping based on Anxiety Level & Mood Score.

2.2. Data Collection

The data used in this study was obtained from Kaggle (https://www.kaggle.com), an open platform that
provides various datasets for research and data analysis model development purposes. The dataset used is titled
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“Student Health and Attendance Data.” This dataset consists of 1000 data entries with 9 attributes, namely
Student ID, Date, Class Time, Attendance Status, Stress Level (GSR), Sleep Hours, Anxiety Level, Mood
Score, and Risk Level. The data used is secondary data, meaning it was not collected directly by the researcher
but obtained from a reliable public source [§].

Here is an example of data obtained from Kaggle:

Student ID Date Class Time Attendance Status Stress Level (GSR) Sleep Hours Anxiety Level Mood Score Risk Level

01/12/2024  9:00-15:00 Late 0.92 7.6 6.0 6.0 Low
02/12/2024  8:00-16:00 Late 1.7 6.0 NaN 20 Medium
03/12/2024 11:00-14:00 Late 6.3 4.0 8.0 High

04/12/2024 11:00-16:00 Late g 9.0 20 Low

05/12/2024  9:00-13:00 Absent . 74 9.0 y High

Figure 2. Data Student Monitoring
From this data, there are some missing or incomplete data. Before further analysis, this dataset must first be
processed through preprocessing stages to ensure data validity. This process includes handling missing values

[9].

2.3.  Data Pre-processing

Data preprocessing is the first step in the data mining process, which aims to convert raw data into a more
efficient and informative format. Raw data from various sources generally contains errors, missing values, and
inconsistencies. Therefore, the process of cleaning and adjusting the data format is necessary to ensure that the
results of data mining are more accurate and reliable [10]. Effective data preprocessing plays a crucial role in
shaping data mining outcomes, enhancing the accuracy and clarity of newly generated insights. This step
involves the process of data cleaning [11]. Data cleaning is a process used to remove inconsistent and noisy
data from various databases that may have different formats or platforms, which are then integrated into a
single database [12]. The reason data must be cleaned is because there is incorrect or incomplete data, certain
columns are missing, or there is a lot of missing data [13].

Here are the results of the data analysis after preprocessing the data, such as removing missing values:
Student ID Date Class Time Attendance Status Stress Level (GSR) Sleep Hours Anxiety Level Mood Score Risk Level

1 ©1/12/2024 9:00-15:00 Late 0.92 7.6 6.0 d Low

03/12/2024 11:00-14:00 Late 4.56 - - d High

04/12/2024 11:00-16:00 Late 3.07 J g . Low

05/12/2024 9:00-13:00 Absent 3.93 - - - High
06/12/2024 8:00-14:00 Present 4.96 - - - High

Figure 3. Result cleaning data

24.  K-Means Clustering

K-means clustering [14] is a widely used unsupervised machine learning technique that is a data partitioning
method that assigns observations into different groups or clusters based on their similarities. This technique
has been widely used in various fields, including data analysis, image processing, and bioinformatics [15].
The K-means algorithm operates based on the principle of iterative partitioning [16]. This algorithm begins by
randomly selecting K initial cluster centers, where K represents the number of clusters that has been determined
beforehand. Next, data points are assigned to the cluster whose center is closest, which is usually measured
using Euclidean distance. The centers are then recalculated as the average of the points in the cluster, and this
process is repeated until convergence is achieved.

Essentially, the K-means algorithm minimizes the sum of squared distances between data points and each
cluster centroid. The objective function can be expressed as:

J =S =157 =1 — wif (D

Where ] is the objective function, K is the number of clusters, ni is the number of data points in cluster i, Xj(l)
represent j data points in cluster i, pi is the center of cluster i. The K-Means algorithm is a method used to
cluster data by dividing it into several groups, where data with similarities are placed in the same group, while
data with differences are placed in different groups [3].
The steps of the k-means algorithm are:

- Determine the number of clusters.

- Initialize the initial centroid values of each cluster randomly.

- Calculate the distance of each data point to the cluster based on the closest distance to the cluster center.
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- For each cluster, determine the new centroid value based on the mean of each data point in the cluster.

Repeat steps 2 and 3 until the centroid value equals the average of the items in the cluster. The distance
calculation uses Eucledian distance to calculate the distanxe between points. The flow og the K-means
algorithm is shown in figure 4.

Determine
the number
of clusters

2

HI Initialization of centroid |

Calculating Data
Distance

2

Data grouping

N

Are all
clusters
unchanged?

Figure 4. Flowchart K-Means

Figure 4 shows the K-means flowchart, which begins with determining the number of clusters. Once the value
is. Determined, the next step is to determine the cluster centers, followed by calculating the distance of each
object from each cluster center. The distance between each data point and each centroid is calculated using
Euclidean distance until the shortest distance between each data point and centroid is determined. Next, the
objects are grouped based on the minimum distance to the cluster center/17]. The center of the cluster is then
temporarily designated as the cluster center, or centroid. If there are still objects that need to be moved to other
clusters, the process is repeated, but if not, the process is complete[18].

Each cluster formed will improve the partition criteria, such as the difference function based on distance, so
that objects within a cl/uster become similar, and objects in different clusters are found to be dissimilar in terms
of dataset attributes. Euclidean distance is used as a measure of distance in the K-means approach to highlight
the similarity between each cluster with the smallest distance and the highest similarity. The Euclidean distance
between point a=(a1,02,...,0x) and point “b = (bl,b2,...,bn)” can be calculated using Formula (2).

d(b,,a,) = \/zgﬂ(bu — a,)?

Where:

d= distance between data value and cluster value

bi = data value, 1= 1, 2, ....n,n = number of data

ot = cluster center value, t=1,2 ......... K, K = number of clusters

[ = number of attributes of dimensions

The K-means algorithm is as follows:

a. Determine the number of clusters to be created, for example K= 2.

b. Create the initial centroid or cluster center point, fot example C1: (5, 4), centroid C2: (1, 8).

2)
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¢. Uding the Eucledian distance between two objects, calculate the distance of each data point bi to each
centroid a:. Suppose the data used is a student named Andi (A) who has a score (9, 2), then the distance
ot the data from each centroid is:

d d(AC1) = (9-5)2+(2—4)?
d(4,C1) = |20 = 4,47
d(A,C2) = \/(9—1)2 + (2 — 8)2
d(4,C1) = V100 = 10

e. Sort the data into groups based on the shortest distance between the data and each centroid [19]. Table 1
shows the results of calculating the distance between each data point and the centroid value.
Table 1. Determining data membership to clusters
Name Calculation of dat.a distance to Closest distance
centroid
Cl C2 Cl C2

Andi 4,47 10 N

f. Calculate the average value of the data in the same cluster to obtain the new centroid position. After all
students have been calculated in terms of their distance to all centroids and their cluster membership has
been determined, the new centroid position is calculated[20]. Table 2 shows the results of data
updating/processing using the above centroid values by calculating the average value in each cluster.

Table 2. new centroid value
Cluster 1 6,64 4,23
Cluster 2 3,25 7,36

g. Ifthe new centroid position differs from the previous centroid, return to step c. if not iteration is complete.

3. RESULTS AND DISCUSSION

Based on the results of the analysis using the K-means method, the optimal number of clusters (K) is 2.
After applying the K-Means algorithm to the processed data, two main groups of students were obtained based
on their psychological conditions and behavior. [21]. The results of student monitoring data processing using
the K-means clustering method and Visual Studio Code software assistance, with a total of 1000 student
monitoring data points, were performed nine times so that the cluster results remained unchanged. This can be
seen in Figure 5.
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Figure 5 . Clustering results using K-means
Student monitoring data processing using K-means clustering with 1000 data samples and 2 clusters, defining
the K value as cluster 1 =495 items and cluster 2 = 504 items, as shown in Figure 2.
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Figure 6. Total number of clusters
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The following (Figure 6) is the result of K-means clustering modeling showing the cluster 1 and cluster 2
graphs from a sample of 1000 data points using Visual Studio Code.
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Figure 7. Graph showing the result for each cluster

The modeling results show that student monitoring data can be grouped into two clusters based on the
main attributes of Anxiety Level and Mood Score [22]. Cluster 1 is marked in blue, representing students
with low to moderate anxiety levels and high mood scores. This group shows a tendency toward stable
psychological conditions. Cluster 2 is marked in orange, representing students with high anxiety levels
and low mood scores, indicating potential emotional stress and requiring further attention [23].

The following table shows the grouping based on the proximity of the centroid to each student data based
on these two attributes.

Table 3. Cluster analysis results
Cluster Number of students General Characteristics
Anxiety Level low-currently,
Mood Score tinggi
Anxiety Level high, Mood
Score low

Cluster 1 495 students

Cluster 2 504 students

From the clustering results, most students are in a relatively stable psychological condition. However,
around 37% of students fall into the risk category based on their anxiety levels and low mood scores [24].

These results can be used by academics to follow up with preventive counseling, psychological needs
mapping, and activity planning that can help improve students' emotional well-being. With this data
analysis, educational institutions can develop more targeted psychological support strategies and build a
more effective periodic monitoring system [25].

4. CONCLUSION

This study proves that the K-Means Clustering algorithm can be effectively applied to group student
monitoring data based on two main indicators, namely Anxiety Level and Mood Score. From the analysis
results, the ideal number of clusters was determined to be two groups. The first cluster includes students with
low to moderate anxiety levels and relatively high mood scores, while the second cluster consists of students
with high anxiety levels and low mood scores. This division provides valuable insights into the psychological
condition of students, which can be used by the campus or academic authorities as a basis for designing
counseling programs, psychological interventions, and more relevant and data-driven emotional support
policies. While this study makes an important contribution to the context of monitoring students' mental health,
there are several limitations that need to be considered. This study only utilized two main variables, thus not
considering other factors such as stress level, sleep hours, and attendance status, which may also influence
students' psychological conditions. This study also did not include an in-depth evaluation of the quality of the
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cluster results using measures such as the Silhouette Score or Davies-Bouldin Index, so the accuracy of the
cluster division cannot be quantitatively confirmed. As input for further research, the following points can be
used as a reference: 1) Adding other relevant attributes to make the clustering results more in-depth and
comprehensive, 2) Using clustering evaluation methods to measure the quality of the clusters formed, 3)
Comparing K-Means with other clustering algorithms such as DBSCAN, Hierarchical Clustering, or Gaussian
Mixture Model to identify the most suitable approach, 4) Implementing real-time data monitoring or
developing a technology based monitoring application system to enable continuous and adaptive analysis
processes.
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