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Abstract

KITA Driving Course, located in Kisaran, North Sumatra, faces challenges in maintaining service quality amidst
increasing student enrollment. Despite operating since 2013, the institution lacks a structured, data-driven
evaluation system to assess student satisfaction. This study applies a quantitative descriptive approach using the
K-Means clustering algorithm to classify student satisfaction levels. Data were collected from 100 respondents
through a questionnaire based on the five SERVQUAL dimensions: tangibles, reliability, responsiveness,
assurance, and empathy. The K-Means algorithm grouped the satisfaction data into three categories: highly
satisfied, satisfied, and dissatisfied. The majority of students were classified as satisfied (18 students), followed
by highly satisfied (11 students), and dissatisfied (10 students). The findings indicate that the K-Means algorithm
provides valuable insights into student satisfaction patterns, enabling targeted service improvements. The analysis
also reveals that responsiveness and assurance were key areas of dissatisfaction, suggesting that instructor response
time and safety assurance should be prioritized. These insights can help improve service strategies and can be
adapted by other educational institutions for quality optimization through data analysis.
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1. Introduction

The development of information technology has encouraged various sectors, including driving
training services, to improve the quality of data-based services [1]. In the context of driving courses, the
need for an objective evaluation system for student satisfaction is becoming increasingly important.
KITA Driving Course, as one of the training institutions that continues to grow, faces challenges in
understanding student expectations systematically. However, there is no analytical method that is able
to group student satisfaction levels accurately and based on data. This creates a gap between the services
provided and student needs, which can have an impact on the sustainability of services in the future.

Driving courses are a form of non-formal education that aims to improve a person's driving skills
to be more skilled and confident [2]. In recent years, demand for driving course services has continued
to increase along with the growth of private vehicle ownership in Indonesia [3], [4]. However, this
growth has also given rise to a number of challenges that are common in various driving course
institutions, including the absence of a structured participant satisfaction evaluation system, the gap
between participant expectations and the quality of service received, and the limited use of data for
decision making in improving services.

One of the institutions that provides driving course services is the KITA Driving Course, which
is located on Jl. Cokroaminoto, Kisaran, and has been established since 2013. As one of the driving
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courses that has been operating for a long time in the Kisaran area, the KITA Driving Course is the main
choice for people who want to learn to drive a car safely and professionally. This institution offers
various training packages designed for beginners to experienced drivers, with competent and
experienced instructors.

As the number of course participants increases as shown in Table 1 below, KITA Driving Course
faces challenges in maintaining the quality of teaching and service. Service quality is a major factor in
building trust and satisfaction of course participants [5]. However, the increase in the number of
participants can have an impact on their level of satisfaction if it is not balanced with continuous
improvement in service quality.

Table 1. Number of Student Data 2024

No. Month Number of Students
1 January 32
2 February 27
3 March 30
4 April 25
5 May 21
6 June 29
7 July 32
8 August 26
9 September 30
10  October 25
11 November 39

Until now, KITA Driving Course has not had a structured system to measure the level of
participant satisfaction objectively. Without documentation and analysis of participant feedback, service
improvement efforts tend to be subjective and unfocused. Therefore, a quantitative approach is needed
to analyze the level of participant satisfaction, so that it can be used as a basis for more effective service
improvements (Table 2).

Table 2. Student Satisfaction Level Questionnaire

Category Questionnaire
Tangibles (Physical Cleanliness of vehicles used in driving practice.
Evidence) Neatness and professionalism of the instructor's appearance.
The quality of the vehicle used.
Reliability The instructor's ability to provide training without errors or obstacles.
Punctuality of course implementation according to the promised schedule.
Responsiveness The instructor's speed in answering questions or giving directions.
Staff's readiness to provide additional services or assistance as needed.
Assurance Instructor's knowledge in teaching correct driving techniques.
The level of safety felt by students during the process of learning to drive.
Empathy The institution's understanding of students' learning needs in adjusting the

training schedule.
Friendly and caring attitude from the course institution.

To overcome these problems, this study applies a data mining method with the K-Means
Clustering algorithm. Data mining is a technique that can be used to process data into useful knowledge,
one of which is in analyzing the level of satisfaction of course participants [6]-[9]. The K-Means
algorithm has the advantage of grouping data into several clusters based on certain similar characteristics
[10]. Therefore, this method was chosen to group course participants into satisfaction categories such as
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very satisfied, satisfied, and dissatisfied. With this method, KITA Driving Course is expected to be able
to evaluate and improve the quality of its services more systematically and structured.

This study is based on the concept of data mining, especially the K-Means Clustering method,
which has been proven effective in grouping data based on certain characteristics [10], [11]. Nugroho et
al. [12] developed a driving course information system that showed a usability level of 85.8%, showing
that information systems can improve the efficiency of course services. Ompusunggu et al. [8] applied
the K-Means Clustering method in the analysis of driving course participant satisfaction, showing that
this technique can help understand customer satisfaction patterns more objectively. Similarly,
Kurniawan et al. [13] used K-Means to classify the level of education of the community, proving that
this method can be used in various fields with structured data [8].

In addition, Rokhimakhumullah et al. [14] showed that data mining can be applied in the field of
taxation, proving that machine learning- based analysis can support data-based decision making.
Hermawan et al. [15] applied linear regression in the diagnosis of chronic kidney disease, showing that
data analysis techniques can be used in various disciplines to improve prediction accuracy. This study
adopts a similar approach by applying the K-Means Clustering method to group the satisfaction levels
of driving course participants. Thus, this study aims to develop an information system that can
automatically classify customer satisfaction levels based on the data collected, as well as assist course
owners in data-based decision making.

Different from previous studies that have generally applied K-Means Clustering for broader
educational or customer satisfaction analysis, this research makes a unique contribution by specifically
focusing on the non-formal education sector, particularly driving course institutions—an area that has
received limited attention in existing literature. This study applies K-Means Clustering to group
satisfaction levels of students at the KITA Driving Course based on the five core dimensions of
SERVQUAL (tangibles, reliability, responsiveness, assurance, and empathy), which are rarely used in
combination with clustering in this specific context.

In addition, the research develops a data mining-based information system that can not only
classify satisfaction levels automatically but also generate practical, data-driven recommendations for
course managers. These recommendations are designed to bridge the gap between participant
expectations and service delivery more effectively than traditional subjective evaluation methods. Thus,
this study offers a novel, structured, and scalable approach to improving the quality of driving education
services in Indonesia through intelligent data analysis.

2. Method

This research was conducted at the KITA Car Driving Course, located on Jl. Cokroaminoto,
Kisaran, North Sumatra. The research implementation period was from November 2024 to March 2025.
This study uses a descriptive quantitative approach, namely research that aims to measure and describe
certain phenomena based on numerical data that can be calculated and analyzed statistically [16]. This
study focuses on the level of satisfaction of course participants, which is analyzed using the
SERVQUAL model.

2.1 Data Collection Techniques

Data collection was conducted using a closed questionnaire instrument distributed directly to
course participants after they completed the last driving training session. The questionnaire was designed
based on five main dimensions in the SERVQUAL model, namely: Tangibles (physical evidence),
Reliability, Responsiveness (responsiveness), Assurance (guarantee), and Empathy (empathy)

The data obtained from the questionnaire will be processed using the K-Means Clustering method
to group the level of satisfaction of course participants into a Likert scale with a range of 1-5 (Table 3),
where [17]:

Table 3. Assessment Indicators

No. Rating Scale Weight
1 Very Satisfied (SP) 5
2 Satisfied (P) 4
3 Quite Satisfied (CP) 3
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4 Not Satisfied (KP)
5 Not Satisfied (TP) 1

The rating scale used in the questionnaire uses a range of 1 to 5, where 1 indicates dissatisfaction
and 5 indicates very high satisfaction. This scale is then coded into a numeric number (1, 2, 3, 4, 5) for
each questionnaire question, which will be used in the clustering analysis. The results of this clustering
will provide an overview of the level of participant satisfaction and the factors that influence it.

Each of the five SERVQUAL dimensions was operationalized into specific indicators, measured
using a Likert scale from 1 (strongly disagree) to 5 (strongly agree). The indicators are as follows (Table
4):

Table 4. Student Satisfaction Level Questionnaire

Category Questionnaire

Tangibles (Physical Cleanliness of vehicles used in driving practice.

Evidence) Neatness and professionalism of the instructor's appearance.
The quality of the vehicle used.

Reliability The instructor's ability to provide training without errors or obstacles.
Punctuality of course implementation according to the promised
schedule.

Responsiveness The instructor's speed in answering questions or giving directions.
Staff's readiness to provide additional services or assistance as needed.

Assurance Instructor's knowledge in teaching correct driving techniques.

The level of safety felt by students during the process of learning to
drive.

Empathy The institution's understanding of students' learning needs in adjusting

the training schedule.
Friendly and caring attitude from the course institution.

The indicators used in the questionnaire are detailed in Table 3 and categorized under the
respective SERVQUAL dimensions as follows:
= Tangibles: Cleanliness of vehicles used in driving practice; neatness and professionalism of the
instructor's appearance; and the quality of vehicles used.
» Reliability: Instructor’s ability to deliver lessons without error; punctuality of the schedule.
= Responsiveness: Instructor’s speed in answering questions or giving directions; staff’s readiness to
offer additional help when needed.
= Assurance: Instructor’s knowledge in teaching proper driving techniques; students’ perceived safety
during training.
= Empathy: Flexibility in adapting to students’ schedules; friendly and attentive attitudes from staff.
The collected data was then processed using the K-Means Clustering algorithm to group
participants based on their overall satisfaction levels.

2.2 Sampling Determination Techniques

Determination of the number of samples is done by purposive sampling method, namely sampling
based on certain criteria. In this case, the criteria for participants selected are: a) Have attended at least
5 training sessions, b) Have completed the entire course program, ¢) Willing to fill out the questionnaire.

The purposive sampling method was chosen because it aims to ensure that the participants who
are sampled have sufficient experience in taking the course, so that they can provide more accurate and
valid feedback regarding their satisfaction with the course service [18], [19]. The criteria for participants
who have attended at least 5 training sessions are expected to provide a more comprehensive picture of
the quality of the course service, as well as increase the reliability of the research results.

Based on the 2024 course data (see Table 1), the total number of participants until November was
316 people. From this number, a sample of 39 participants was determined to represent the population
of quantitative descriptive analysis (Table 5).

Application of K-Means Data Mining to Measure the Level ..............(Shelvina Ayu Wardani) 4



INVOTEK P-ISSN: 1411-3414
Jurnal Inovasi Vokasional dan Teknologi E-ISSN: 2549-9815

Table 5. Questionnaire Data

# Questionnaire Statement

K1 Cleanliness of vehicles used in driving practice.

K2 Neatness and professionalism of the instructor's appearance.

K3  The quality of the vehicle used.

K4  The instructor's ability to provide training without errors or obstacles.

K5  Punctuality of course implementation according to the promised schedule.
K6 The instructor's speed in answering questions or giving directions.

K7 Staff's readiness to provide additional services or assistance as needed.
K8 Instructor's knowledge in teaching correct driving techniques.

K9 The level of safety felt by students during the process of learning to drive.
K10 The institution's understanding of students' learning needs in adjusting the training schedule.
K11 Friendly and caring attitude from the course institution.

Table 6 shows the results of the questionnaire data normalization, where the values given by
participants (e.g. 'Very Satisfied' or 'Satisfied') are converted into numbers to facilitate data processing
using the K-Means algorithm.

Table 6. Questionnaire Result Data

# Alternative Kl K2 K3 K4 K5 K6 K7 K8 K9 KI10 KII
1 Al P SP P CP P CP P SP P CP P
2 A2 SP P P P P SP P P P SP SP
3 A3 CP P P SP P P cp CP CP CP P
4 A4 SP SP SP SP CP SP SP P P SP P
5 A5 SP SP SP SP SP SP SP SP SP SP SP
34 A34 P P P P P P SP P P P SP
35 A35 P P P SP P P P P P P SP
36 A36 SP SP SP SP SP SP SP SP P P SP
37 A37 CP P P P CP P CP P CP P SP
38 A38 SP SP P CP P P P CP P P SP
39 A39 P SP P SP P SP SP P P P SP
Table 7. Normalization of Questionnaire Result Data
# Alternative Kl K2 K3 K4 K5 K6 K7 K8 K9 K10 KII
1 Al 4 5 4 3 4 3 4 5 4 3 4
2 A2 5 4 4 4 4 5 4 4 4 5 5
3 A3 3 4 4 5 4 4 3 3 3 3 4
4 A4 5 5 5 5 3 5 5 4 4 5 4
5 A5 5 5 5 5 5 5 5 5 5 5 5
34 A34 4 4 4 4 4 4 5 4 4 4 5
35 A35 4 4 4 5 4 4 4 4 4 4 5
36 A36 5 5 5 5 5 5 5 5 4 4 5
37 A37 3 4 4 4 3 4 3 4 3 4 5
38 A38 5 5 4 3 4 4 4 3 4 4 5
39 A39 4 5 4 5 4 5 5 4 4 4 5

Once the data has been normalized (Table 7), the K-Means Clustering algorithm is applied to
group course participants based on their satisfaction levels. The algorithm categorizes participants into
three main clusters: Very Satisfied, Satisfied, and Less Satisfied. Each cluster is then analyzed to identify
the service factors contributing to the respective satisfaction level. This analysis enables course
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managers to pinpoint areas that require improvement or reinforcement, ultimately helping to enhance
the overall quality of service.

2.3  Research Framework

The following is a description of the research framework that has been compiled systematically
and clearly (Figure 1):

Problem Identification

v

Data Collection

v

Data Analys

v

System Design

v

System Development

v

System Testing

v

Tmplementation

v

Result

Figure 1. Research Framework

This study began with problem identification, focusing on the absence of a structured system
for measuring student satisfaction at the KITA Driving Course. Data was collected through interviews
and observations, then analyzed to identify existing obstacles and propose suitable solutions. The system
design phase included interface design, database structuring, and programming. Development was
carried out using software such as Visual Studio 2010, Crystal Reports, and XAMPP. System testing
was performed using the black-box method to ensure that all functionalities worked as intended. After
implementation, the system was applied in a real-world setting, and the results demonstrated its
effectiveness in objectively measuring student satisfaction.

3. Results and Discussion

The next step is to evaluate the steps involved in grouping data into clusters based on similar
characteristics. The k-means algorithm works by grouping data into k clusters, where & is the number of
predetermined clusters.

3.1 Data Analysis

The process begins with a random centroid initialization for each cluster. Each data in the dataset
is then measured for its distance to the nearest centroid and assigned to that cluster (Table 8). The manual
calculation process of the k-means algorithm in the application of k-means data mining to measure the
level of satisfaction of the KITA Car Driving Course is as follows:
= Determining the Number of Clusters

The number of clusters has been determined to be 3 clusters, namely C1 Very Satisfied, C2 Satisfied
and C3 Not Satisfied.
= Determining the Initial Center of the Centroid
To determine the initial center (centroid) is determined from existing data. For the initial
determination it is assumed: a) The 5% data is taken, namely A5 as the center of Cluster 1, b) The
15" data is taken, namely A15 as the center of Cluster 2. C) The 37™ data is taken, namely A37 as
the center of Cluster 3.
Table 8. Initial Centroid Center

Item KI K2 K3 K4 K5 K6 K7 K8 K9 KI0 KII
1* Cluster Sp Sp SP SP SP Sp SP SP SP SP SP
2™ Cluster P P P SP SP P P P P SP P

Application of K-Means Data Mining to Measure the Level ..............(Shelvina Ayu Wardani) 6



INVOTEK P-ISSN: 1411-3414
Jurnal Inovasi Vokasional dan Teknologi E-ISSN: 2549-9815

3 Cluster CP P P P CP P CP P CP P SP

The selection of the 5%, 15", and 37™ data points as the initial centroid centers aims to initiate the
clustering process with data that exhibit diverse characteristics. These points are selected randomly,
while still considering the variation within the dataset to ensure better representation in each cluster.
This approach helps the algorithm group participants more effectively. Following the selection of these
initial centroids, normalization is performed, resulting in the following values (Table 9):

Table 9. Normalization of Cluster Values

Ttem KI K2 K3 K4 K5 K6 K7 K8 K9 KIO KII
1% Cluster 5 5 5 5 5 5 5 5 5 5 5
2 Cluster 4 4 4 5 5 4 4 4 4 5 4
31 Cluster 3 4 4 4 3 4 3 4 3 4 5

Normalization of values is carried out to standardize the assessment scale provided by
participants, ensuring that variations in each satisfaction category can be analyzed fairly. This
normalization process enhances the consistency of the data used in calculating the distances between
points within each cluster. The calculation was carried out in 3 (three) iterations, with the calculation
results as follows:

Al =('3.42","2.78','2.32")

Al =('C1','C2','C3"

The result of the shortest distance cluster value is 2.32 in cluster 3.
A2 =('1.85','1.47",'2.89")

A2 =('C1','C2','C3")

The result of the shortest distance cluster value is 1.47 in cluster 2.
A3 =('4.19',"2.80','1.99")

A3 =('C1,'C2','C3"

The result of the shortest distance cluster value is 1.99 in cluster 3.
Then until the cluster results at A39, the shortest distance results for the 3™ iteration are obtained
in the Table 10 below.

Table 10. Shortest Distance of 3™ Iteration

# Alternative Shortest Distance Square Cluster
1. Al 2.32 5.36 3
2. A2 1.47 2.15 2
3. A3 1.99 3.96 3
4, A4 2.08 4.32 1
5. A5 1.23 1.50 1
6. A6 1.50 2.26 2
7. A7 2.59 6.70 2
8. A8 2.23 4.96 3
9. A9 1.35 1.81 2
10. A10 1.69 2.87 1
11. All 1,12 1.26 2
12. Al2 1.58 2.48 2
13. Al3 1.84 3.37 2
14. Al4 1.71 2.93 2
15. AlS 1.61 2.59 2
16. Al6 1.46 2.14 1
17. Al7 2.36 5.56 3
18. Al8 1.64 2.70 2
19. A19 1.83 3.36 3
20. A20 2.34 5.48 2
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21. A21 1.77 3.15 2
22. A22 1.87 3.50 1
23. A23 1.12 1.26 2
24, A24 1.30 1.69 1
25. A25 1.66 2.76 3
26. A26 1.89 3.56 3
27. A27 1.58 2.50 1
28. A28 1.11 1.23 1
29. A29 1.87 3.48 2
30. A30 1.30 1.69 1
31. A3l 1.58 2.50 1
32. A32 1.99 3.96 3
33. A33 1.60 2.56 3
34, A34 1.22 1.48 2
35. A35 0.90 0.81 2
36. A36 1.23 1.50 1
37. A37 1.54 2.36 3
38. A38 2.34 5.48 2
39. A39 1.39 1.93 2
WCV 57.76

The ratio of the magnitude between BCV (Between Cluster Variation) and WCV (Within Cluster
Variation). ecause:
Centroid m1 = (4.818), (4.636), (4.636), (4.636), (4.455), (4.636), (5.000), (4.818), (4.273), (4.727),

(4.909)

Centroid m2 = (4.222), (4.278), (3.833), (4.556), (4.056 ), (4.444), (4.222), (4.222), (3.944), (4.222),
(4.667)

Centroid m3 = (3.400), (3.900), (3.700), (3.800), (3.400), (3.600), (3.800), (3.800), (3.300), (3.600),
(4.100)

BCV =d(ml,m2)+ d(ml,m2)+ d(ml,m2) = 7.069
Ratio =BCV/WCV
Ratio =7.069/115.19=0.0614
Since the 3™ and 4" iterations show that the group members and the ratio size are stable and there
is no significant change in the cluster center (centroid), the iteration process is stopped. This shows that
the clustering results have achieved stability and convergence. There are three categories of student
satisfaction grouped into three clusters:
= Very Satisfied (C1) — 11 students:
The participants were: Joshua Estefan Silitonga, Nur Rizky Aisyah Silalahi, Eka Puspita, Wira
Sukmana, Azura Alni Novalni, Novia Zesika Nainggolan, M. Rifky Arfizan Guming, Darmawan
Saragih, Johny, Haykal Raynaldi, and Yowan Putra.
= Satisfied (C2) — 18 students:
The following are the names of the participants:
= Not Satisfied (C3) — 10 students:
The following are the names of the participants: Rizal Azis, Kim Guek, Ruh, Zahara Oktavia, Nur
Aisyah Siregar, Agustian, Ujang Gunawan, Suliana, Apri, and Rudy Chandra Siregar.
The clustering results show that the majority of students are in the Satisfied category (C2) with
18 students, while the Very Satistied category (C1) has 11 students and Dissatisfied (C3) has 10 students.
The iteration process was stopped after the 4™ iteration, because in the 3™ and 4™ iterations, the cluster
members and ratios were stable, indicating that the K-Means algorithm had reached convergence. This
algorithm will continue to cluster the data until the difference between iterations is getting smaller or
there is no significant change in the cluster center (centroid) [20], [21].
However, to provide a deeper understanding of the factors that influence satisfaction, it is
important to conduct additional analysis of the dimensions that influence each satisfaction category.
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Based on the SERVQUAL model, the Dissatisfied group (C3) shows a possible deficiency in the
Responsiveness and Assurance dimensions, indicating that students expect a faster instructor response
and better safety assurance during training. This is in line with the research of Ompusunggu et al. [8],
which found that in driving courses, the instructor's response speed and vehicle conditions greatly affect
the level of participant satisfaction.

For the Satisfied (C2) and Very Satisfied (C1) groups, other factors such as instructor quality,
vehicle comfort, and supporting facilities may play a more dominant role. Therefore, this study suggests
conducting further analysis of other variables, such as the quality of teaching materials and instructor
interaction, which can clarify the reasons for participant satisfaction. Based on the results of the study,
here are some recommendations that can be implemented by KITA Driving Course

When compared to the research of Nugroho et al. [12], which obtained a satisfaction level of
85.8% on the technology-based driving course information system, the results of this study indicate that
the use of an application-based feedback system may be able to further increase student satisfaction.
Therefore, as a follow-up, driving courses can consider using a technology-based evaluation system to
increase participant satisfaction.

3.2 System Implementation

The proposed new information system aims to examine and evaluate the flow of information
within the company after its implementation. The proposed system in this study is as follows (Figure 2):

New Information System Flow

Figure 2. Research Framework

In an effort to improve the quality of driving course services, an evaluation of the level of student
satisfaction is needed. This evaluation is carried out by collecting data from questionnaires filled out by
students, then analyzed to determine their level of satisfaction. With a structured information system,
this process can be carried out more effectively and accurately. The proposed system allows the admin
to record student data and questionnaire results, input data into the system, and calculate the level of
satisfaction. After the clustering results appear, the report will be printed and given to the driving course
owner for further analysis.

The implementation process includes collecting student satisfaction data, processing data using
the K-Means Clustering technique, and testing the system that has been developed using Microsoft
Visual Studio 2010 and MySQL as a database. The results of this implementation can help the KITA
Driving Course in identifying the level of student satisfaction more objectively and systematically, so
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that it can be used as a basis for improving the quality of course services. The system interface includes
several main features, such as student data input pages, satisfaction questionnaire forms, K-Means
clustering results displays, and visualization graphs of analysis results. With the implementation of an
intuitive and user-friendly interface, the course can easily monitor and evaluate the level of student
satisfaction in real-time, thus supporting decision making in improving the quality of course services.

The following are some views of the system design results that have been explained in the
previous section. The login page is the first page accessed by the admin. The admin must have valid
credentials before they can access all features in the application (Figure 3a). The main menu page
consists of the main features found in the application. This page can be accessed when the admin has
valid credentials (Figure 3b).

Figure 3. a) Login Page, b). Main Menu Page

The student learning data page contains features for managing course participant data. Admin can
add data, edit or delete student data (Figure 4a). The criteria page consists of features in managing
criteria data. On this page, the admin determines what criteria will be used in the calculation. In this
research case, the criteria page contains the SERVQUAL criteria (Figure 4b).

Figure 4. a) Student Data Page, b) Criteria Page

The criteria value page contains the values that have been set from previously determined criteria.
On this page, the admin can add values, change, or delete criteria values (Figure 5a). The criteria
calculation page consists of functions related to the calculation in the K-Means method discussed in the
study. This page has a calculate button that functions to start the calculation based on previously set data
and criteria (Figure 5b). The results of the calculations on the calculation page will be displayed on the
calculation results page. This page contains all the results, iterations, values, and alternative data used
in the calculation (Figure 5c¢).

Application of K-Means Data Mining to Measure the Level .............(Shelvina Ayu Wardani) 10
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c
Figure 5. a) Criteria Value Page, b) Clustering Calculation Page, c) Calculation Results Page

4. Conclusion

Based on the research findings, it can be concluded that the application of data mining clustering,
particularly the K-Means method, in measuring student satisfaction at the KITA Car Driving Course has
proven effective in providing a more systematic and objective analysis. The K-Means method
successfully grouped student satisfaction levels into three main clusters: Cluster C1 (Very Satisfied),
Cluster C2 (Satisfied), and Cluster C3 (Not Satisfied), offering a deeper understanding of student
perceptions of the course services. Moreover, the results demonstrate consistency with manual data
analysis, confirming that the K-Means clustering method not only enhances accuracy in the clustering
process but also reduces the potential for subjective errors inherent in manual analysis. However, it is
important to acknowledge that potential biases in data clustering—such as imbalances in the number of
data points per cluster and the selection of initial centroid positions—can influence the results. These
biases were addressed through multiple iterations and testing to ensure the outcomes are both
representative and reliable. This study illustrates that data mining techniques such as K-Means clustering
can be effectively applied in the education and training sector globally, particularly for analyzing
customer or participant satisfaction. Such approaches can offer valuable insights for training service
providers worldwide to enhance service quality and optimize user experience. Therefore, this system
can serve as an effective tool for the KITA Driving Course to evaluate and improve its service quality,
as well as to maintain and increase student satisfaction over time, with potential applicability across
various industry sectors.
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