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Abstrak

Determining Student Majors in Senior High School (SMA) is an important process that requires consideration based on
academic data. This study aims to develop a web-based Decision Support System (DSS) for student major selection using the
K-Nearest Neighbor (KNN) and Decision Tree Classifier algorithms. The system is developed using Python programming
language with an interactive interface built on Streamlit. Five core subjects are used as input features, namely Mathematics,
English, Biology, Physics, and Chemistry. The research method applied is software engineering with a prototyping approach,
as this approach allows direct interaction between users and the system during the design and interface testing stages. The
system is equipped with role-based login features, student grade input and management, criteria weight configuration, Excel
data import/export, decision tree visualization, and KNN algorithm accuracy testing. The implementation results show that
the system can predict student majors (Science or Social Studies) with an accuracy level above 90% on a limited test dataset.
In addition, the Decision Tree visualization feature helps users understand the classification logic performed by the system.
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1. INTRODUCTION

Determining student majors in Senior High School (SMA) into Science (IPA) or Social Studies (IPS) is a
crucial step that can significantly influence their academic and career trajectories. However, this process is often
still based on subjective assumptions or teacher perceptions alone, without support from an objective data
analysis system. To address this issue, a system capable of assisting in decision-making in an objective and data-
driven manner is needed.

A Decision Support System (DSS) serves as a solution to facilitate a more structured student major
selection process. One method that can be used within a DSS is the K-Nearest Neighbors (KNN) algorithm, which
classifies data based on the similarity to existing training data. To enhance the reliability of the system, this study
also incorporates a Decision Tree visualization feature, providing a logical overview of the decision-making
process carried out by the system. Additionally, the system is equipped with an admin panel, user login, Excel
data import/export, and accuracy testing to ensure optimal system performance.

According to Nuraeni et al. (2023), the KNN method is suitable in this context because it classifies new
data based on similarity with previously available data. The method is also advantageous due to its simplicity of
implementation and effectiveness on small to medium-sized datasets. In this system, KNN is used to group
students into IPA or IPS majors based on seven major criteria.

Sakti and Daulay (2024) explain that KNN is a popular classification algorithm widely used in machine
learning. KNN classifies objects based on the closest training data, considering only the nearest neighbor as the
basis for classification.

According to Alkhussayid and Ferdiansyah (2022), the purpose of the KNN algorithm is to classify new
objects based on their attributes, where the classification outcome of a new sample is determined by the
majority category of its K-nearest neighbors.

Meanwhile, Ari Ardiansyah Sinta, Tezar Maula, and Agus Budiyantara (2023) state that Decision Tree is an
effective algorithm for handling multiclass classification problems, where more than two classes must be
predicted. Furthermore, the C4.5 algorithm can manage imbalanced classification where the class distribution in
the dataset is uneven.

To address these challenges, a technology-based system capable of supporting more accurate and efficient
decision-making is necessary. In this study, two classification methods, KNN and Decision Tree, will be
implemented and compared to assist in the student major selection process.

According to Widiastuti, Azhar, and Mulyo (2023), the selection of these two methods is based on their
effectiveness in classifying data accurately and interpretably. KNN is recognized for its simple yet reasonably
accurate approach to classification, while Decision Tree excels in producing results that are easy to interpret due
to its tree-based structure.

This study will be applied to SMA Swasta Santo Paulus as a real case study to develop a practical system
that is directly useful in education. By utilizing a DSS based on KNN and Decision Tree methods, it is expected
that the student major selection process can be conducted more accurately and measurably. This approach
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leverages student academic scores as the main parameter in interest classification, applying decision tree
algorithms to divide student scores into decision branches that represent suitable major pathways.

2. RESEARCH METHODE
2.1 Decision Support System

According to Prasetyo and Heryanto (2022), a Decision Support System (DSS) is specifically designed to assist
decision-makers in solving semi-structured or unstructured problems by utilizing data, models, and user
interfaces (“Decision Support System: Theory and Implementation”).

Apriyansyah (2022) explains that DSS has the capability to integrate data, analytical models, and
interactive user interfaces, thereby facilitating users in understanding and selecting the best solutions from
multiple available options (“Literature Review of: Decision Support System: Organization, Human Resources and
Knowledge Management”).

Ramadhan (2022) states that a Decision Support System consists of a series of processes and mechanisms
to acquire and process validated data, which serves as a basis for guidance, useful in identifying problems and
supporting systematic decision-making processes (“Journal of Decision Support Systems: Evaluation of Problems
in Online Learning Assistance Using the C4.5 Algorithm”).

Decision Support Systems (DSS) are designed to assist decision-makers in addressing semi-structured or
unstructured problems by integrating data, analytical models, and interactive user interfaces. According to
Prasetyo and Heryanto (2022), DSS utilizes data, models, and user interfaces to provide guidance in solving
complex decision problems (“Decision Support System: Theory and Implementation”). Apriyansyah (2022)
highlights that DSS facilitates users in understanding and selecting the best solution from multiple available
alternatives by providing a coherent integration of data, analytical tools, and user-friendly interfaces (“Literature
Review of: Decision Support System: Organization, Human Resources and Knowledge Management”). Similarly,
Ramadhan (2022) emphasizes that DSS encompasses processes and mechanisms for acquiring and processing
validated data, serving as a structured basis for identifying problems and supporting systematic decision-making
(“Journal of Decision Support Systems: Evaluation of Problems in Online Learning Assistance Using the C4.5
Algorithm”). Collectively, these perspectives underscore that an effective DSS not only processes information but
also enhances the decision-making capabilities of users by providing timely, accurate, and actionable insights.

2.2 Metode Decision Tree

According to Monalisa and Hadi (2020), a decision tree is a classification method structured like a flowchart
resembling a tree. The model created by a decision tree is easy to understand, making this method highly
popular (“C4.5 Algorithm in Determining New Student Majors,” Ultimatics: Journal of Computer Engineering,
12(2): 108-113).

A decision tree works by splitting a dataset into subsets based on specific attributes. Each node in the tree
represents a test on an attribute, and each branch represents the outcome of that test. The leaves of the tree
indicate the final class or decision. Every node corresponds to an attribute used as the basis for classification,
while the branches from that node show the possible values of the attribute. The ultimate purpose of the tree is
to represent the class or decision derived from combinations of attribute values.

This method is interpretable and resembles human decision-making logic, making it suitable for
educational contexts and decision support systems. By following the path from the root to the leaf, users can
easily trace how the final decision—such as student major assignment—is produced based on academic scores.

The classification process is performed by dividing the dataset into two main parts: training data and
testing data. This split allows the model to learn patterns from the training data and then test its ability to
predict previously unseen data through the testing dataset. In this study, the test samples were carefully selected
or filtered to align with the research objectives, ensuring diversity in student characteristics and score
distributions.

2.3 Algoritma K-Nearest Neighbor

In the decision support system for determining high school student majors, one of the classification methods
used is K-Nearest Neighbor (KNN). Based on research by Rizqgian, Irawan, and Wahyuningsih (2024), the KNN
method is chosen because it has a high accuracy rate in various classification studies. KNN is an instance-based
learning method, which works by comparing new data with training data whose class is already known.
Classification is performed based on the majority class of the closest neighbors to the new data.

According to Zaidah (2025), the number of nearest neighbors is determined by the K parameter, which
can be optimized to achieve the best results. Choosing the right K value significantly affects model performance:
if K is too small, the classification may be sensitive to outliers; if K is too large, the classification may become too
general and blur the boundaries between classes.
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In the context of student majoring, the academic scores of five main subjects (Mathematics, English,
Biology, Physics, and Chemistry) are used as input features. The system then compares the new student's data
with other students whose majors have already been classified (Science/ Social Science) and determines the new
student's major based on the majority label of the K nearest neighbors.

One of the main advantages of KNN is its simplicity in implementation, especially for small to medium-
sized datasets, while also being able to handle unstructured datasets. The method is flexible and easy to
interpret, making it suitable for educational contexts.

The use of the K-Nearest Neighbors (KNN) algorithm in this system enables relatively accurate and
straightforward classification, particularly for small to medium-sized datasets. By selecting an appropriate value
of K, the system can provide more optimal predictions of student majors, closely reflecting their actual abilities. A
major advantage of KNN is its capability to handle unstructured datasets and its simplicity in implementation,
making it a widely used method in various classification studies. Euclidean distance is employed to measure the
closeness between two points in Euclidean space and is used in KNN to identify the nearest neighbors. This
distance is calculated by measuring the straight-line distance between two points in two or more dimensions, a
method favored in machine learning due to its simplicity and effectiveness in interpreting data proximity.:

1. Determine the value of K, which represents the number of nearest neighbors.
2. Calculate the distance between the test data and each training data point, typically using the Euclidean
Distance.

d(x) = \/(Xl +Y1)2+ (X2+Y2)2+ (Xo+Y2)2+ -+ (Xn+V0)2

3. Select the k nearest data points based on the smallest distances.

Determine the majority class among these k neighbors.

5. After identifying the k nearest neighbors using the K-Nearest Neighbor (KNN) algorithm, perform
the classification process for the test data.

b

3. RESULT AND DISCUSSION

3.1 Result
The Major Selection Decision Support System (DSS) developed using Python and Streamlit provides an
interactive and user-friendly interface. The main features of the system are presented through the sidebar
navigation menu, including. Introduction to the system and explanation of the criteria used to determine majors,
namely: Mathematics, English, Biology, Physics, and Chemistry.

Figure 1. DSS Home Page
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With this guidance, students can better recognize their potential, make accurate decisions, and reduce the
risk of choosing the wrong major, which could lead to regret in the future.

Figure 2 Tips for Choosing a Major
Student Data Input Form: This feature allows teachers, admins, or general users to input student data that
will be processed using the KNN or Decision Tree algorithms.

Figure 3 Student Grade Input
Prediction Results: Displays the predicted major (Science/IPA or Social Studies/IPS) based on final
scores calculated from the weighted subjects.

Predis Jmzar A

Figure 4 Prediction Results
Student Score Statistics: Displays a bar chart of the average scores of all students for each subject.
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Figure 5 Student Score Statistics
Subject Weight Adjustment: An interactive feature to set weights for each subject. The system provides a
warning if the total weight does not equal 1.0.

7 s

Figure 6 Adjust Subject Weights
xport Student Data: Provides a button to download all student data in Excel (.xlsx) format.
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Figure 6 Export Student Data
Decision Tree Visualization: Displays the structure of the decision tree used in classifying majors using
the Decision Tree Classifier algorithm.

Figure 7 Decision Tree Visualization

Figure 8 Import Excel
Admin Panel: Displays all student data from the database. Admins can also delete data based on ID
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Figure 9 Admin Panel
KNN Accuracy Test: Implements the KNN algorithm to measure prediction accuracy. Accuracy is
displayed as a percentage and accompanied by a confusion matrix for performance evaluation.

Figure 10 KNN Accuracy Test
Logout Function: Ends the active user session. After pressing the Logout button, the system clears the
login status from session_state and automatically redirects the user back to the login page

@ Login Sistem SPK Penjurusan

Figure 11 Logout and Login Page
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3.2 Discussion

This system works by inputting student grades and then calculating the final score based on predetermined
weights. Next, the system predicts the appropriate major using a simple rule-based approach: if the final
score 2 80, the recommended major is Science (IPA); otherwise, it is Social Studies (IPS). Additionally, the
implementation of a Decision Tree as a simple form of machine learning is used to illustrate the classification
process based on historical data. The decision tree visualization provides users with additional insight into
the logic behind the decision-making process derived from the available data.

4, CONCLUTION

Based on the design and implementation results of the student majoring decision support system using the K-
Nearest Neighbor (KNN) and Decision Tree methods, it can be concluded that the system successfully assists
the decision-making process in determining students’ majors (Science/IPA or Social Studies/IPS) objectively,
based on subjects such as Mathematics, English, Biology, Physics, and Chemistry. The KNN algorithm provides
classification results based on data similarity, achieving a relatively high accuracy in the tests conducted on
the dataset. The Decision Tree supports visualization of the major selection logic, making it easier for
teachers to understand the system’s decision patterns. The interactive and responsive Streamlit-based
interface facilitates users (teachers and admins) in inputting data, viewing prediction results, and exporting
outputs to Excel. Additional features, such as subject weight settings, an admin panel, data import-export, and
statistical visualization, enhance the system’s functionality, making it suitable and practical for use in
educational environments.
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