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Abstract 

Academic stress is a common psychological problem experienced by students during their education at university. This condition 
can be influenced by various factors, including high academic load, limited time to complete assignments, difficulty understanding 
lecture material, and an unsupportive learning environment. If not managed effectively, academic stress has the potential to 
negatively impact students' academic achievement, learning motivation, and mental health. Along with the development of 
information technology, the application of data mining techniques can be utilized to help identify and classify students' academic 
stress levels more objectively and accurately. This study aims to classify the academic stress levels of using the C4.5 algorithm. 
Research data were obtained through distributing questionnaires to students from the Informatics Engineering, Information 
Systems, and Computer Engineering Study Programs. The research stages include data preprocessing, the formation of a 
classification model, and evaluation of model performance. Algorithm was chosen because it has the ability to build a 
classification model in the form of a decision tree that is easy to interpret and is able to determine the most influential attributes 
in the decision-making process. The resulting classification model is expected to be a tool for universities, especially lecturers 
and student affairs, in conducting early detection of students who have the potential to experience academic stress. Thus, 
appropriate mentoring and intervention steps can be provided to support the academic success and psychological well-being of 
students. 
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I. INTRODUCTION 
Academic stress is a common problem experienced by 

students during their studies at university. This condition arises 
from various academic demands, such as completing 
assignments, lab work, course projects, and preparing for final 
assignments, which require adaptability and good time 
management. If not managed optimally, academic stress can 
impact students' concentration, learning motivation, emotional 
stability, and academic achievement [1]. 

The Faculty of Information Technology, which comprises 
the Informatics Engineering, Information Systems, and 
Computer Systems study programs, has learning characteristics 
that require intensive mastery of theory and practice. The high 
academic load in information technology has the potential to 
increase student stress levels. Therefore, a method is needed to 
objectively identify and classify academic stress levels as a 

basis for decision-making in efforts to improve student well-
being[2]. 
Furthermore, the attribute selection mechanism using the gain 
ratio allows for the development of an effective model for 
identifying factors influencing academic stress levels[3]. 

Previous studies have shown that the C4.5 algorithm has 
been widely applied in education for classification and 
decision-making. However, research specifically examining 
the classification of students' academic stress levels within the 
Faculty of Information Technology is still relatively limited [4]. 
The results are expected to serve as a basis for the faculty in 
early detection of students at risk of experiencing academic 
stress and support decision-making in developing student 
coaching and mentoring programs [5]. 
 

II. RESEARCH METHOD  
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The type of research used in this thesis is applied research. 
Applied research aims to implement and develop certain 
technologies or methods to solve real problems that occur in 
certain communities or environments. In the context of this 
research, the problem raised is the classification of students' 
academic stress levels. 

 
A. Research Stages 
 

Figure 1. Research Stages 
 

B. System Design 
 

 
 

Figure 2 Use Case Diagram 
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D. Model Evaluation 
 
Success Rate (SR) 

 
 

 
BAB III. RESULT AND DISCUSSION 

 
A. Implementation Results 

 

 
Figure 3. Classification Results Interface 

 
The page in the image above is the Stress Level 

Classification Results page in the StressTrack application. This 
page displays the analysis results based on the questionnaire 
answers completed by students. The top section displays the 
user's identity and the stress level category obtained, for 
example, Moderate Stress. Additionally, the Total Score and 
Stress Level Percentage are displayed in the form of a progress 
bar, indicating the level of stress experienced. The higher the 
percentage, the higher the stress level. At the bottom, the 
Questionnaire Answer Details are presented, a list of questions 
and the answers selected by the student. This information helps 
users understand which aspects most influence the stress level 
classification results obtained. 
 
B. Model Evaluation 
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Model evaluation on the system is performed by comparing 
the system's classification results. 

 

Confusion Matrix 
 

 
Classification 

Low  Medium  High 

Current 

Low 12 0 0 

Medium  1 5 0 

High 0 0 2 

 
The confusion matrix shows the comparison between the 

actual class and the model's predicted class. One Low class data 
item was predicted as Medium, while all High class data items 
were correctly classified. 

 
Calculation of TP, FP, TN, FN 
 
Low Class 
TP = 12 
FP = 1 
FN = 0 
TN = 20 – (12 + 1 + 0) = 7 
Medium Class 
TP = 5 
FP = 0 
FN = 1 
TN = 20 – (5 + 0 + 1) = 14 
High Class 
TP = 2 
FP = 0 
FN = 0 
TN = 20 – (2 + 0 + 0) = 18 
 

Table 1.TP, FP, TN, FN Value Data 
Class	 TP	 FP	 TN	 FN	
Low	 12	 1	 7	 0	
Mediun	 5	 0	 14	 1	
Hight	 2	 0	 18	 0	
Total	 19	 1	 39	 1	

 
Precision, Recall, and F1-Score Values for Each Class 

 
Precision, recall, and F1-score are used to evaluate model 
performance for each class in more detail. Precision indicates 
the accuracy of the model's predictions for a class, recall 
indicates the model's ability to find data belonging to that class, 
while the F1-score is the harmonic mean between precision and 
recall, reflecting the balance between the two. 
 

Table 2. Precision, Recall, and F1-Score Values for Each 
Class 

 

 
Table 3.Macro F1 Value 

Class F1-Score Macro-Averaged F1 Score 
Low 0.960 

𝐹!𝑀𝑎𝑐𝑟𝑜 = 	
∑𝐹1 − 𝑆𝑐𝑜𝑟𝑒
∑𝐾𝑒𝑙𝑎𝑠  

= 0.956 
Medium 0.909 
Hight 1.000 

 
Table 4. Micro F1 Value 

Class TP FP FN Micro-Averaged F1 Score 
Low 12 1 0 𝐹(𝑀𝑖𝑐𝑟𝑜

= 	
𝑇𝑃

𝑇𝑃 + 12 (𝐹𝑃 + 𝐹𝑁)

=
19

19 + 12 (1 + 1)
= 0.950 

Medium 5 0 1 
Hight 2 0 0 

Total 19 1 1 

 
The assessment using the confusion matrix, precision, recall, 

and F1-score revealed that the C4.5 algorithm achieved an 
accuracy of 95%. These high evaluation scores reflect minimal 
misclassification and excellent classification performance, 
confirming the model's suitability for the research objectives. 

 
BAB IV. CONCLUSION 

 
The classification process is carried out by constructing a 

decision tree by calculating entropy, information gain, split 
info, and gain ratio to determine the most influential attributes 
in the decision-making process. The resulting model is able to 
categorize students' stress levels into low, medium, and high 
categories, thus serving as a basis for identifying students' 
academic stress levels. 

The system provides various features to support the 
classification process, from data management, C4.5 algorithm 
calculations, decision tree visualization, and presentation of 
classification results. The simple and user-friendly interface 
allows users to process data and obtain information on 
academic stress levels more quickly and efficiently. 

Test results indicate that the developed classification model 
has a fairly good level of accuracy in predicting students' 
academic stress levels. However, several cases of 
misclassification were found due to similar data characteristics 
between categories, particularly in the low and medium stress 
categories.  
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Low 
12/(12+1)  

= 0.923 
 

12/(12+0)  

= 1.000 
 

2 × (0.923 × 1.000) / (0.923 + 

1.000) = 0.960 
 

medium 5/(5+0) = 1.000 
5/(5+1)  

= 0.833 
 

2 × (1.000 × 0.833) / (1.000 + 

0.833) = 0.909 
 

Hight 
2/(2+0)  

= 1.000 
 

2/(2+0) = 1 
 

2 × (1.000 × 1.000) / (1.000 + 

1.000) = 1.000 
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V. RECOMMENDATIONS 

This research still has several limitations that require 
attention in further development. The classification model 
performance evaluation was conducted using training data 
without cross-validation, so the accuracy obtained does not 
fully reflect the model's ability to generalize to new data. 
The application of the k-fold cross-validation method is 
recommended to produce a more objective and consistent 
evaluation process and minimize testing bias. 

Furthermore, this research only implemented the C4.5 
algorithm without conducting a comparative analysis with 
other classification algorithms, such as ID3, CART, Naive 
Bayes, or K-Nearest Neighbor (KNN). Comparing several 
algorithms could provide a more comprehensive picture of 
the accuracy, stability, and effectiveness of each method in 
classifying students' academic stress levels.  
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