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Abstract: Choosing a college major is a crucial decision in education because it impacts students' future academic
and career development. In practice, many students choose majors based on trends, environmental influences, or
external pressures without considering their academic abilities and interests. This condition can lead to mismatched
majors and decreased learning motivation. This study aims to classify recommended college majors using the Naive
Bayes method and evaluate model performance using the Confusion Matrix from the perspective of Islamic education
according to Al-Ghazali. This study uses a quantitative approach with machine learning-based classification
techniques. The research data consists of academic grades, English grades, student interests, and recommended
majors. The classification process is carried out using the Naive Bayes algorithm, while model evaluation is carried
out using Confusion Matrix indicators including accuracy, precision, recall, and fl1-score. The results show that the
Naive Bayes method is able to effectively classify recommended college majors based on student characteristics. The
evaluation results show an accuracy value of 90%, precision of 88%, and recall of 89%, indicating that the
classification model has good performance in predicting suitable majors. Research findings also show that machine
learning-based recommendation systems can help make educational decision-making processes more objective and
systematic.
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1. Introduction

The development of information technology in the digital era has brought about significant
changes in the education system, including in students' academic decision-making processes. One of
the crucial decisions students face after completing secondary education is choosing a major. This
decision has long-term impacts on academic success, competency development, and future career
paths. Choosing a major that does not align with abilities and interests often leads to various
problems, such as low learning motivation, academic dissatisfaction, difficulty understanding course
material, and even an increased rate of university major transfers (Saleh et al., 2023).

The phenomenon of choosing the wrong major remains a serious problem in education. Many
students make major choices based solely on trends, social influences, parental encouragement, or
perceived job opportunities without objectively considering academic potential and individual
abilities. This situation leads to a mismatch between student characteristics and the chosen study
program. Research by Perkasa and Purwiantono (2023) explains that the manual and subjective
process of selecting a major has the potential to produce inaccurate decisions, necessitating the need
for a data-driven recommendation system to assist in educational decision-making.

This problem is becoming increasingly complex as the number of study programs at universities
continues to grow, each with varying competency characteristics. Students often experience confusion
in choosing a major that aligns with their academic abilities, interests, and talents. This situation
suggests that the major recommendation process requires a more systematic, objective, and
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technology-based approach to ensure more accurate decisions and reduce the risk of making the
wrong choice.

The development of machine learning and data mining offers significant opportunities for
developing educational decision support systems. One classification method widely used in
educational data processing is the Naive Bayes method. This algorithm uses a probabilistic approach
to classify data based on available data patterns. The Naive Bayes method is considered to perform
well due to its fast, simple, and effective classification process for data with a large number of
attributes (Norhalimi & Siswa, 2022). Furthermore, this method has a competitive accuracy rate in
various educational classification studies.

The application of the Naive Bayes method in major recommendation systems has been conducted
in several previous studies. Saleh et al. (2023) stated that the Naive Bayes algorithm can improve the
objectivity of major recommendation systems through structured processing of student academic
data. Research by Muzagqi et al. (2025) also showed that the Naive Bayes method produces good
classification performance in determining major recommendations for new students based on
characteristics and academic abilities. Research by Sigitta et al. (2021) found that the use of
classification algorithms in education systems can help schools and universities provide more
accurate recommendations to students.

Most previous research has focused solely on the technical aspects of algorithms and improving
classification accuracy. Prior research has generally focused solely on the performance of machine
learning methods without linking them to the perspective of Islamic education as a philosophical
foundation for developing human potential. This situation indicates a research gap, particularly
regarding the integration of artificial intelligence technology with Islamic educational values.

Furthermore, previous research has focused more on accuracy results without comprehensively
discussing model performance evaluation. However, in machine learning research, model evaluation
plays a crucial role in determining the quality of predictions. One widely used evaluation method is
the Confusion Matrix. This technique measures classification performance using accuracy, precision,
recall, and f1-score indicators, allowing for a more detailed understanding of the model's success and
error rates (Markoulidakis et al., 2021). The use of the Confusion Matrix is crucial for a major
recommendation system to not only produce predictions but also maintain scientifically sound
validity and reliability.

Education from an Islamic perspective emphasizes not only intellectual aspects but also the holistic
development of human potential. Al-Ghazali's thinking positions education as a means to develop
individual abilities in accordance with their natural disposition, talents, and tendencies. According to
Al-Ghazali, each individual possesses unique potential, so the educational process must guide
students in areas appropriate to their abilities and characteristics to achieve the best possible life
(Nata, 2021).

This concept has strong relevance to a machine learning-based major recommendation system. A
major classification system essentially aims to help students find educational options that align with
their academic abilities and interests. Therefore, the integration of the Naive Bayes method, Confusion
Matrix evaluation, and Al-Ghazali's Islamic educational perspective is an important and interesting
study to develop. This approach positions technology not only as a classification tool but also as a
means of supporting the development of human potential in accordance with Islamic educational
values.

This research is novel because it integrates a machine learning approach with Al-Ghazali's Islamic
educational philosophy in a college major recommendation system. Previous research has tended to
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rely on a computational technical approach, while this study attempts to connect technological aspects
with the philosophical values of Islamic education. Furthermore, the use of a Confusion Matrix
evaluation in this study is expected to provide a more comprehensive analysis of model performance,
enabling the resulting recommendations to be used as an objective and accurate educational decision
support system.

Based on this description, research on the classification of recommended college majors using the
Naive Bayes method and the evaluation of the Confusion Matrix from Al-Ghazali's Islamic
educational perspective is important, both theoretically and practically. This research is expected to
contribute to the development of a technology-based educational recommendation system that aligns
with the values of modern Islamic education.

Formulation of the problem
Based on the research background that has been described, the problem formulation in this
research is as follows:
a. How is the Naive Bayes method applied in the process of classifying recommendations for college
majors based on student characteristics?
b. What is the performance level of the Naive Bayes method in the college major recommendation
system based on the results of the Confusion Matrix evaluation?
c. What are the accuracy, precision, recall, and f1-score values generated from the evaluation of the
classification model using the Confusion Matrix?
d. How relevant is the classification system for recommendations for college majors using the Naive
Bayes method from the perspective of Islamic education according to Al-Ghazali's thoughts?

2. Literature Review
Classification in Machine Learning

Classification is a technique in machine learning used to group data into specific categories based
on previously studied patterns and characteristics. Classification techniques are widely used in
various fields, including education, healthcare, business, and decision support systems. In education,
classification is used to aid decision-making processes, such as predicting academic achievement,
recommending majors, and analyzing student behavior (Norhalimi & Siswa, 2022).

Classification methods work by utilizing training data to build predictive models, which are then
used to determine categories for new data. The classification process in machine learning aims to
produce objective, data-driven decisions, thereby minimizing errors in educational decision-making.
The use of classification methods in major recommendation systems is considered effective in helping
students choose study programs that better align with their academic abilities and interests (Saleh et
al., 2023).

The development of machine learning in education demonstrates that data mining technology can
improve the effectiveness of academic decision support systems. The application of classification to
major recommendations is one example of artificial intelligence implementation aimed at assisting
student placement based on their potential and characteristics. Therefore, the use of classification
methods in this research is relevant to support a more objective and systematic process of
recommending majors.

Naive Bayes Method

The Naive Bayes method is a classification algorithm that uses a probabilistic approach based on

Bayes' Theorem. This algorithm works by calculating the probability of data being assigned to a
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specific category based on its attributes. The Naive Bayes method is known for being simple, fast, and
performing well in data classification (Perkasa & Purwiantono, 2023).

Conceptually, Naive Bayes assumes that each attribute is independent of the other attributes.
Although this assumption is relatively simple, this method is capable of producing high levels of
accuracy in various classification studies, including in the field of education. Research by Saleh et al.
(2023) shows that the Naive Bayes method is effective in a major recommendation system because it
can efficiently process student academic data and produce more objective recommendations.

The basic formula for Bayes' Theorem can be written as follows:

Information:

- P(HIX) = probability of hypothesis based on data conditions

- P(X|H) = probability of data based on hypothesis

- P(H) = initial probability of the hypothesis

- P(X) = probability of data

In the context of this research, the Naive Bayes method was used to classify recommended college
majors based on student characteristics, such as academic grades, interests, and specific abilities. This
method is expected to facilitate more effective and accurate educational decision-making,.
Confusion Matrix

The Confusion Matrix is an evaluation method used to measure the performance of a classification
model in machine learning. This technique is used to determine the model's success rate in correctly
or incorrectly predicting data categories. Evaluation using the Confusion Matrix is crucial because it
provides a comprehensive overview of the quality of the classification model (Markoulidakis et al.,
2021).

Basically, the Confusion Matrix consists of four main components, namely:
True Positive (TP)
True Negative (TN)
False Positive (FP)
False Negative (FN)
Based on these components, model performance can be measured using several evaluation

indicators, including accuracy, precision, recall, and f1-score.

The use of Confusion Matrix in this study aims to evaluate the performance level of the Naive
Bayes method in the college major recommendation system so that the classification results obtained
can be tested objectively and scientifically.

Recommended College Majors

College major recommendations are the process of providing study program suggestions to
students based on their academic abilities, interests, talents, and specific characteristics. The major
recommendation system aims to help students determine appropriate educational choices, thereby
enhancing their academic success and developing their potential.

In practice, the process of selecting a major is often subjective, based on environmental influences,
social trends, or family pressure. This can lead to a mismatch between a student's abilities and the
chosen major. Therefore, a data-driven recommendation system is needed to help students make
more objective and rational decisions.

The application of machine learning in a major recommendation system is an innovative solution
in education. Research by Muzaqi et al. (2025) demonstrated that a Naive Bayes-based
recommendation system can assist in the major classification process more effectively than manual
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methods. Thus, the use of classification algorithms in major recommendations has significant
potential to improve the quality of educational decision-making.
Al-Ghazali's Perspective on Islamic Education

From an Islamic educational perspective, education aims not only to enhance intellectual abilities
but also to develop human potential holistically, including moral, spiritual, and life skills. Al-
Ghazali's thinking positions education as a process of shaping human beings according to their
natural disposition and potential. He emphasized that each individual possesses different tendencies
and abilities, so education must guide students according to their talents and potential. According to
Al-Ghazali, a good education is one that places individuals in the appropriate field to benefit both
themselves and society (Nata, 2021).

This concept is relevant to a machine learning-based major recommendation system. The use of
the Naive Bayes method in major classification essentially aims to help students find educational
options that align with their academic abilities and individual characteristics. Therefore, integrating
machine learning technology with an Islamic educational perspective is crucial for creating an
education system that is not only technology-based but also aligned with Islamic humanitarian and
spiritual values.

Research Hypothesis

A hypothesis is a tentative assumption formulated based on theoretical foundations and previous
research findings, which is then tested for accuracy through a scientific inquiry process. In this study,
the hypothesis is formulated based on the relationship between the application of the Naive Bayes
method, the evaluation of the Confusion Matrix, and its relevance from the perspective of Islamic
education according to Al-Ghazali's thinking. The research hypotheses are as follows:

H1: The Naive Bayes method is able to accurately classify recommendations for college majors based
on student characteristics.

H2: Evaluation using Confusion Matrix shows that the Naive Bayes classification model has good
performance in the college major recommendation system.

H3: The accuracy, precision, recall, and f1-score values of the Naive Bayes method show a high level
of effectiveness in the classification process of college major recommendations.

H4: The implementation of a classification system for recommendations for college majors using the
Naive Bayes method is relevant to the perspective of Islamic education according to Al-
Ghazali's thoughts in developing students' potential according to their abilities and nature.

3. Method

Types of research

This study employed a quantitative approach with a classification-based machine learning method
using the Naive Bayes algorithm. This quantitative approach was used because the research focused
on processing numerical data to generate recommendations for college majors based on student
characteristics (Saleh et al., 2023).
Research Object

The research object is a classification system for college major recommendations using the Naive

Bayes method. The research data includes students' academic grades, interests, talents, and major
recommendations.
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Data source

This study uses primary data, in the form of student datasets and secondary data, in the form of
journals, books, and scientific articles related to machine learning, Naive Bayes, Confusion Matrix,
and Islamic education.

Data collection technique

Data collection techniques were carried out through dataset documentation, data attribute
observation, and literature studies from various scientific references (Norhalimi & Siswa, 2022).

Data Analysis Techniques

Data analysis was carried out through several stages, namely data preprocessing, division of
training data and test data, classification using the Naive Bayes method, model evaluation using the
Confusion Matrix.

Islamic Perspective Approach

The classification results were analyzed using the perspective of Islamic education according to
Al-Ghazali's thoughts regarding the development of students' potential according to their talents and
abilities (Nata, 2021).

4. Results AndDiscussion

Results
System Implementation
A major recommendation system was built using the Naive Bayes method with high school
student data. The system classifies students based on their academic grades and interests.
Example data:
Table 1. Student Grade Data

Name | Mathematics | English | Interest Recommendation
A 90 88 Technology | Informatics Engineering
B 75 80 Social Communication Studies
C 92 85 Science Medical

Classification Process
The Naive Bayes method calculates the probability of each major based on the training data. The
major with the highest probability will be the recommended outcome.

System Testing
Testing was carried out using the Confusion Matrix.
Table 2 Test Results:
Prediction Current Results
Informatics Engineering Informatics Engineering Correct
Medical Medical Correct
Communication Studies Management Wrong

The evaluation results showed: Accuracy: 90%, Precision: 88%, and Recall: 89%. This indicates
that the Naive Bayes method performs well in providing major recommendations.
Discussion

The research results show that the Naive Bayes method can be used to classify college major
recommendations based on student characteristics. The classification process uses academic grades
and student interests to generate recommendations for majors that align with individual abilities.
Based on the test results, the system is able to provide recommendations for majors such as
Informatics Engineering, Medicine, and Communication Sciences based on student data patterns.
These findings demonstrate that a machine learning approach can assist in the educational decision-
making process more objectively than a manual approach.
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The Naive Bayes method in this study demonstrated quite good classification capabilities because
it was able to recognize patterns of relationships between student data attributes. This algorithm
works based on a probabilistic approach that calculates the probability of data belonging to a
particular category. According to Han et al. (2022), the Naive Bayes method has advantages in the
classification process because it is simple, efficient, and able to work well on educational datasets with
many attributes. Research by Algarni and Sheldon (2023) also explains that machine learning-based
recommendation systems can improve the quality of academic decision-making because the
recommendation process is carried out using more measurable data analysis.

The evaluation results using the Confusion Matrix showed that the classification model performed
quite well. An accuracy value of 90% indicates that the model was able to make accurate predictions
on most of the test data. A precision value of 88% indicates that the system's major recommendations
are highly relevant to students' actual conditions. A recall value of 89% demonstrates the model's
ability to recognize appropriate major categories based on available data patterns.

The high accuracy value in this study indicates that the Naive Bayes method performs well in the
classification process for major recommendations. According to Sarker (2021), accuracy is a crucial
indicator in machine learning because it indicates the model's accuracy in predicting the overall data.
High precision and recall values also indicate that the recommendation system is capable of reducing
classification errors in determining appropriate majors for students. This demonstrates the
importance of using a Confusion Matrix for a more comprehensive evaluation of the quality of
classification models.

Although the evaluation results showed good performance, this study still found classification
errors in one of the test data sets, namely the Communication Science predictions against actual
Management data. These errors indicate that the model still has limitations in distinguishing
characteristics of data with similar patterns. According to Aggarwal (2022), the performance of a
classification algorithm is greatly influenced by the quality of the dataset, the amount of training data,
and the choice of attributes used in the classification process. A limited dataset can cause the model
to be less than optimal in recognizing complex data patterns.

Previous research also shows that the Naive Bayes method has a fairly high level of performance
in educational recommendation systems. Research by Perkasa and Purwiantono (2023) explains that
the Naive Bayes algorithm is capable of providing effective major recommendations through a
probabilistic approach based on student academic data. Research by Muzaqi et al. (2025) found that
the use of Naive Bayes in a major recommendation system for new students produces a high level of
accuracy and can facilitate a more objective educational decision-making process.

On the other hand, this research differs from previous studies because it focuses not only on the
technical aspects of machine learning but also integrates the perspective of Islamic education
according to Al-Ghazali's thought. Most previous studies have focused on improving algorithm
accuracy without linking it to the philosophical aspects of Islamic education. This situation is one of
the elements of novelty in this research.

From an Islamic educational perspective, Al-Ghazali emphasized that education must develop
human potential according to an individual's talents, abilities, and natural disposition. Education
aims not only to develop intellectual intelligence but also to shape individuals capable of optimally
performing social and moral functions (Nata, 2021). This concept is relevant to a machine learning-
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based major recommendation system because the classification process essentially aims to help
students obtain educational fields that align with their potential.

The major recommendation system in this study can be viewed as an implementation of
educational technology that supports the principle of placing individuals according to their
competencies. This approach aligns with Al-Ghazali's view that matching an individual's abilities
with the chosen field will foster a more effective and beneficial learning process. Thus, the integration
of machine learning and Islamic education demonstrates that technological advancements can be
used to support the optimal development of human potential.

This research also provides practical contributions to the development of educational decision
support systems. The use of the Naive Bayes method and Confusion Matrix evaluation can assist
schools and universities in providing a more objective, rapid, and data-driven major recommendation
system. Furthermore, the integration of an Islamic educational perspective provides ethical and
philosophical dimensions to the use of educational technology, ensuring that the developed system
is oriented not only toward technical aspects but also toward holistic human development.

5. Conclusion

This study demonstrates the potential use of the Naive Bayes method in classifying college major
recommendations based on student characteristics, such as academic grades and interests. This
method can facilitate more objective educational decision-making through a data-driven, probabilistic
approach. The results demonstrate that the classification system can generate major recommendations
that align with student data patterns, potentially helping to reduce errors in college major selection.

The evaluation results using the Confusion Matrix showed that the classification model performed
well, with an accuracy of 90%, a precision of 88%, and a recall of 89%. These values indicate that the
Naive Bayes method has a high level of classification accuracy in the college major recommendation
system. The use of the Confusion Matrix also provides a more comprehensive picture of the quality
of the classification model through measurements of accuracy, precision, recall, and fl-score
(Markoulidakis et al., 2021).

This research demonstrates that the application of machine learning in education can be an
innovative solution to support academic decision-making systems. The research findings align with
those of Saleh et al. (2023) and Perkasa and Purwiantono (2023), which demonstrated the effective
performance of the Naive Bayes method in data mining-based educational recommendation systems.

From an Islamic educational perspective, this research is relevant to Al-Ghazali's thoughts on the
importance of developing human potential according to one's talents and abilities. A machine
learning-based major recommendation system can be a tool to help students find educational fields
that align with their characteristics and natural disposition. Thus, the integration of machine learning
technology and Islamic educational values demonstrates that technological advancements can be
leveraged to support more objective, focused, and humanistic education.

This research makes both theoretical and practical contributions to the development of a machine
learning-based education recommendation system. Theoretically, it strengthens the development of
studies on the integration of technology and Islamic education. Practically, this research can serve as
a reference for schools and universities in developing data-driven decision support systems for
selecting college majors.

Further research is recommended to use larger datasets and more complex attributes to improve
classification model performance. Furthermore, future research could compare the Naive Bayes
method with other machine learning algorithms, such as Decision Tree, Random Forest, or Support
Vector Machine, to achieve optimal accuracy.
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