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Article Info ABSTRACT

Keywords: Parental satisfaction in learning methods is an important indicator for
K-Nearest Neighbor, evaluating the quality of education, especially in inclusive schools such as Smart
Parental Satisfaction, Aurica School. This study aims to predict the level of parental satisfaction with
learning methods, learning methods using the K-Nearest Neighbor (K-NN) algorithm. The research
prediction. employed a quantitative approach with data collected through questionnaires

distributed to parents of students. The collected data were processed through
several stages, including data cleaning, normalization, training and testing set
division, and distance calculation using Euclidean Distance. The K-NN model
was then applied to classify satisfaction levels based on the predetermined K
value. The results indicate that the K-NN algorithm can provide accurate
predictions of parental satisfaction, achieving a relatively high accuracy rate in
testing. These findings demonstrate that K-NN is an effective approach to assist
schools in evaluating learning methods and offering data-driven
recommendations to improve educational quality. Therefore, this research
contributes to the application of machine learning in providing a more objective
and accurate evaluation of educational services, which can serve as a strategic
basis for school decision-making.
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INTRODUCTION

Inclusive education is a major concern in improving the quality of learning for students with special
needs, particularly those with hearing impairments. Schools such as Smart Aurica School apply specific
learning methods and approaches to ensure that students can develop communication, academic, and
social skills effectively (Cindy Kawilda Hasibuan & Yahfizham Yahfizham, 2023). The uniqueness of
students with hearing impairments requires appropriate methods, such as sign language, assistive
technologies, and inclusive strategies, to provide equal opportunities in education (Supriyanto et al.,
2023).

Parental satisfaction is an important factor in assessing the quality of education. Parents play a crucial
role as secondary stakeholders whose perceptions strongly influence the school’s reputation and
development (Kristianto, 2024). Their satisfaction reflects not only the effectiveness of teaching and
learning but also the overall environment, including facilities, teacher—student interaction, and
student achievement. Thus, evaluating parental satisfaction provides valuable insights for schools to
continuously improve their educational practices (Prasetyawan & Gatra, 2022).

The integration of information technology and artificial intelligence has opened new possibilities for
evaluating educational quality (Widya Utami & Artana, 2022). Predictive models using machine
learning allow institutions to analyze satisfaction levels objectively and based on real data patterns.
These methods provide more accurate assessments compared to conventional survey-based
evaluations that often rely on subjective interpretation (Nasution & Raja, 2021).
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Among various machine learning techniques, the K-Nearest Neighbor (K-NN) algorithm has been
widely applied for classification and prediction tasks (Ahluna et al., 2023). K-NN is recognized for its
simplicity, effectiveness, and high accuracy, especially in cases involving categorical data. The
algorithm works by classifying data points based on the similarity to their nearest neighbors, making
it suitable for predicting levels of satisfaction based on survey responses (Hayati, 2023).

Previous studies have shown the advantages of applying K-NN in educational research. For instance,
it has been used in predicting student performance, classifying sentiment in online learning
environments, and evaluating public perception of teaching methods (Firizkiansah et al., 2024). These
studies achieved strong accuracy levels, demonstrating the potential of K-NN to provide reliable
predictions in various educational contexts (Maulana Husaen & Yuliani, 2023).

However, there remains a gap in research that specifically focuses on parental satisfaction in inclusive
schools using machine learning techniques (Hasugian et al., 2024). Most studies concentrate on
student performance or general sentiment analysis, while the perspective of parents who are directly
involved in evaluating the effectiveness of teaching methods has not been extensively explored. This
gap highlights the importance of conducting further research in this area (Hermiati et al., 2021).
Addressing this research gap, the present study proposes the application of the K-NN algorithm to
predict parental satisfaction at Smart Aurica School. By analyzing responses collected through
structured questionnaires, the algorithm classifies satisfaction levels based on identified patterns in
the data. This approach ensures that the evaluation process is more systematic, accurate, and
supported by quantitative analysis (Alfani W.P.R. et al., 2021).

The objective of this study is to predict parental satisfaction in learning methods using the K-NN
algorithm, thereby offering schools a data-driven foundation for decision-making. The findings are
expected to contribute to improving teaching strategies, enhancing parent—school collaboration, and
ensuring the overall quality of education in inclusive learning environments .

METHODS
Research Design
This research was conducted using a quantitative approach with a predictive analysis model.
The K-Nearest Neighbor (K-NN) algorithm was selected as the main method to classify and predict the
level of parental satisfaction with learning methods at Smart Aurica School (Dewi et al., 2022).
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Figure 1. Research framework of the study
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The research framework in Figure 1 illustrates the logical flow of the study. It begins with the
identification of research problems, followed by the process of questionnaire distribution to
respondents. The collected data are then processed through several stages, including cleaning,
normalization, and preparation for classification. Finally, the processed data are analyzed using the K-
NN algorithm to produce predictions of parental satisfaction. This framework provides a structured
guideline to ensure that the research process is conducted systematically and yields valid results.

Population and Respondents

The population in this study comprised parents of students at Smart Aurica School. The
respondents were selected using purposive sampling, which targeted parents who were actively
involved in their children’s education. Data were collected from a sufficient number of respondents
to meet the minimum sample requirements for classification analysis, thus ensuring the
representativeness of the findings.

Data Collection

Primary data were collected through structured questionnaires designed to measure parental
perceptions of learning methods implemented by the school. The questionnaire employed a Likert
scale to capture responses regarding variables such as teaching effectiveness, teacher—student
interaction, parental participation, and student development. The distribution of the questionnaire
was carried out directly to parents during the academic year 2025 (Azmi et al., 2025).

Data Processing and Analysis

The data processing stage began with data cleaning to eliminate incomplete or inconsistent
responses. Data normalization was applied to ensure that all attributes were on the same scale (Fathir
Aulia et al., 2025). The dataset was then divided into training and testing subsets. The K-NN algorithm
was applied by determining the value of K and measuring the similarity between data points using the
Euclidean Distance formula:

d(x,y) = (1 —y1)% + (2 = ¥2)2 + - + (X — Yn)? (1)
The classification process was based on the majority class among the nearest neighbors. Model

performance was evaluated using a confusion matrix, which measured the accuracy of the
classification results. Figure 2 shows the flowchart of the K-NN algorithm implementation in this study.

Figure 2. Flowchart of the K-Nearest Neighbor algorithm process
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The flowchart in Figure 2 describes the step-by-step procedure of the K-NN algorithm. It begins
with inputting the dataset, followed by preprocessing such as data cleaning and normalization. Next,
the system divides the dataset into training and testing sets. The classification is conducted by
calculating the Euclidean distance to determine the nearest neighbors, after which the algorithm
assigns the predicted class based on the majority vote. The process concludes with the evaluation of
model accuracy using a confusion matrix. This structured flow ensures that the implementation of K-
NN in predicting parental satisfaction is transparent and reproducible.

Research Location and Time

The research was carried out at Smart Aurica School, Medan, Indonesia. The study was
conducted during the academic year 2025, covering the planning, data collection, data processing,
and analysis phases over several months.

RESULTS AND DISCUSSION
Analysis of Data
The dataset in this study was obtained from questionnaires distributed to parents of students
at Smart Aurica School. The responses were then converted into numerical form according to the
defined scale, where each attribute represented a specific aspect of parental satisfaction such as
learning methods, teacher performance, environment, and child development. A total of 50 data
records were collected; however, for clarity, only a sample of the dataset is presented in Table 1.

Table 1. Sample of parental satisfaction prediction dataset

ID Gender Relation- Learning Teacher  Environ-  Child Develop-  Satisfac-
ship Method ment ment tion

1 1(Male) 1 (Father) 5 4 4 5 Satisfied

5 2(Fe- 2 (Mother) 4 5 3 4 Satisfied
male)

12 1(Male) 3 (Guard- 3 3 4 3 Neutral

ian)

23 2 (Fe- 2 (Mother) 2 3 2 3 Dissatis-
male) fied

37 1(Male) 1 (Father) 4 4 5 4 Satisfied

The sample shown in Table 1 illustrates how parental satisfaction was classified based on
multiple attributes. For instance, ID 1 and ID 5 demonstrate parents who reported high scores across
most attributes and were classified as "Satisfied." Conversely, ID 23 shows relatively lower scores,
which resulted in a "Dissatisfied" label. These variations highlight the differences in parental
perceptions, which serve as the input for the K-Nearest Neighbor algorithm to perform prediction and
classification(Hidayatullah et al., 2025).

By analyzing the dataset, it can be observed that parental satisfaction is influenced by multiple
factors rather than a single attribute. High ratings in teaching effectiveness and child development
tend to correlate with satisfied outcomes, while lower ratings in environment and teaching attributes
often correspond with neutral or dissatisfied classifications. This indicates the importance of
evaluating multiple aspects simultaneously to obtain a comprehensive understanding of parental
satisfaction.

Description of Research Data
The dataset was divided into training and testing subsets to build and evaluate the prediction
model. The training data were used to train the K-Nearest Neighbor (K-NN) algorithm in classifying
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parental satisfaction based on several attributes, including learning methods, teacher performance,
environment, and child development. Out of the total dataset of 50 records, the majority were
allocated for training to ensure that the model learned sufficient patterns before being tested.

Table 2 presents a sample of the training dataset used in this study. To maintain clarity and avoid
redundancy, only the first six entries and the last four entries are displayed as representatives of the
complete dataset.

Table 2. Sample of training dataset for parental satisfaction prediction

ID Learning Method Teacher Environment Child Development Satisfaction
1 5 4 4 5 Satisfied

2 4 3 4 4 Satisfied

3 3 4 3 4 Neutral

4 5 5 4 5 Satisfied

5 4 5 3 4 Satisfied

6 3 3 4 3 Neutral

47 2 3 2 3 Dissatisfied
48 4 4 4 4 Satisfied
49 3 3 2 3 Neutral

50 5 4 5 5 Satisfied

The training dataset, as shown in Table 2, demonstrates the variety of parental responses that
serve as the foundation for the classification process. Respondents with consistently high scores
across attributes, such as ID 1, 4, and 50, are classified as "Satisfied." On the other hand, lower
attribute scores, as seen in ID 47, are associated with "Dissatisfied" classifications. The distribution of
satisfaction levels within the training data provides balanced representation for the model, allowing
the K-NN algorithm to learn the boundaries between satisfied, neutral, and dissatisfied categories.

This structured training dataset ensures that the K-NN model can effectively recognize patterns
within the attributes and accurately predict satisfaction levels in the testing phase. By including
diverse cases from highly satisfied to dissatisfied respondents, the model gains robustness and avoids
bias towards a single class.

After calculating the Euclidean distance between the testing data and all training data, the
results were tabulated to show the degree of similarity between each record. These results serve as
the basis for determining the nearest neighbors in the K-Nearest Neighbor (K-NN) classification. Table
3 displays a sample of the distance calculation results, showing only the first five entries and the last
five entries for clarity.

Table 3. Sample of Euclidean distance results

Training Data ID Euclidean Distance Target 1 (Actual) Target 2 (Actual)
1 2.00 Satisfied Satisfied

2 1.41 Satisfied Satisfied

3 2.24 Neutral Neutral

4 1.00 Satisfied Satisfied

5 2.45 Satisfied Satisfied
46 3.16 Neutral Neutral

47 2.83 Dissatisfied Dissatisfied
48 1.73 Satisfied Satisfied
49 2.24 Neutral Neutral

50 1.41 Satisfied Satisfied
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The sample in Table 3 highlights that several training data records, such as ID 2, 4, and 50, have
relatively small distances from the testing data, indicating strong similarity. These records are likely to
influence the final prediction since they are among the closest neighbors. Conversely, entries such as
ID 46 and 47 exhibit larger distances, suggesting weaker influence on the classification result.

After sorting the Euclidean distance values from smallest to largest, the nearest neighbors were
identified. These neighbors play a crucial role in the prediction process because the K-NN algorithm
determines the class of the testing data based on the majority class among the nearest data points.
Table 4 presents the nearest neighbor results, including the data ID, distance, and the actual
classification labels of parental satisfaction and parental trust.

Table 4. Nearest neighbor results
Training Data ID Euclidean Distance Target 1 (Parental Satisfaction) Target 2 (Parental Trust)

4 1.00 Satisfied Satisfied
2 1.41 Satisfied Satisfied
50 1.41 Satisfied Satisfied
48 1.73 Satisfied Satisfied
3 2.24 Neutral Neutral

As shown in Table 5, the five nearest neighbors (K = 5) consist of four records classified as
"Satisfied" and one record classified as "Neutral." This indicates that the majority class among the
nearest neighbors is "Satisfied." Consequently, the K-NN algorithm predicts that the testing data
belongs to the "Satisfied" category.

This result demonstrates the effectiveness of the K-NN approach, as the prediction aligns with
the general trend of the closest data points. It also highlights how the distribution of classes within
the nearest neighbors directly affects the final classification. The inclusion of both satisfaction and
trust targets further validates the robustness of the model, ensuring that the prediction not only
reflects parental satisfaction but also captures their level of trust in the learning methods
implemented at Smart Aurica School.

System Design

The system was designed to implement the prediction of parental satisfaction using the K-
Nearest Neighbor (K-NN) algorithm. The design stage included modeling the system workflow and
user interactions through diagrams that illustrate the relationships between actors, processes, and
activities involved in the application. These diagrams provide a clear picture of how the system
functions, starting from user input, data processing, to the generation of prediction results. Figure 3
presents the use case diagram of the system.
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Figure 3. Use case diagram of the system
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The use case diagram illustrates the interaction between system actors and the system itself. In
this study, the primary actor is the administrator, who manages data input, training, and testing
processes. The diagram shows the flow of activities such as managing parental satisfaction data,
performing preprocessing, running the K-NN algorithm, and viewing prediction results. By visualizing
these relationships, the diagram highlights the functional requirements of the system and ensures
that the designed application aligns with user needs. Figure 4 presents the activity diagram of the
system.

Figure 4. Activity diagram of the system

The activity diagram describes the sequence of activities performed within the system. It begins
with the input of parental satisfaction data, followed by preprocessing steps such as data cleaning and
normalization. The process then continues with the execution of the K-NN algorithm to calculate
distances and classify the data. Finally, the results are displayed to the user in the form of predicted
satisfaction levels. This diagram demonstrates the logical workflow of the system, ensuring that each
stage is clearly defined and systematically implemented.

Implementation Results — User Interface Display

The system was developed with a simple and user-friendly interface to facilitate the prediction
of parental satisfaction using the K-Nearest Neighbor (K-NN) algorithm. The interface was designed to
ensure that users can easily access, input, and analyze data. Several key forms were implemented to
support the system functionality, as presented below. Figure 5 presents the login form of the system.
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The login form serves as the initial access point for users to enter the system. It ensures that
only authorized users can operate the application by requiring valid credentials before accessing other
features. Figure 6 presents the data prediction form.
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Figure 6. Data prediction form of the system
This form allows users to input parental satisfaction data, including attributes such as learning
method, teacher performance, environment, and child development. The data entered here serves as
the input for further processing in the K-NN algorithm. Figure 7 presents the menu for K-NN

processing.
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Figure 7. K-NN process menu of the system
The K-NN process menu provides access to the algorithm execution. Through this menu, the
system performs distance calculations, identifies the nearest neighbors, and generates classification
results. Figure 8 presents the report form of the system.
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Figure 8. Report form of the system
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The report form displays the results of predictions and summarizes the classification outcomes.
It enables users to view historical data and prediction outputs in a structured format that can be used
for evaluation and decision-making.

Overall, the system interface was designed to be straightforward, focusing on usability and
clarity. Each form complements the workflow of the K-NN algorithm, starting from secure login, data
entry, algorithm execution, to generating prediction reports. The integration of these interfaces
ensures that the system can be used efficiently to support parental satisfaction analysis at Smart
Aurica School.

CONCLUSION

This study implemented the K-Nearest Neighbor (K-NN) algorithm to predict parental satisfaction with
learning methods at Smart Aurica School. The results showed that the K-NN algorithm was able to
classify satisfaction levels accurately based on attributes such as learning method, teacher
performance, environment, and child development. Distance calculations using the Euclidean method
enabled the identification of the nearest neighbors, and with K = 5, the prediction results
demonstrated consistency with the actual satisfaction categories. The findings highlight that most
parents expressed satisfaction when teaching quality and child development indicators received high
scores, while lower scores on these attributes correlated with neutral or dissatisfied outcomes.
Overall, the research confirms that K-NN is an effective and reliable approach for evaluating parental
satisfaction, providing a data-driven basis for improving educational quality in inclusive schools.
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