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ABSTRACT 

 
In college, the aspect that affects quality is the length of time students study. Therefore, a system is needed to predict 
student graduation whether they graduate at the specified time or late. This research aims to design and implement 
a website-based Student Graduation Prediction System Using Naive Bayes and Decision Tree Methods. The data 
used to predict graduation in the form of assessments obtained in the form of Assignment Scores, Midterm Exam 
Scores, Final Exam Scores, Total Scores, and Gender. In this research, the Naive Bayes method is used to calculate 
the probability of student graduation based on the attributes in the dataset. In addition, the Decision Tree algorithm, 
specifically the C4.5 algorithm, is applied to build a decision tree model that can efficiently predict student 
graduation. This system is web-based using PHP programming language, the database used is MySQL. System 
evaluation is done through accuracy, precision, and recall measurements, which provide an overview of the extent to 
which the system can predict graduation correctly. In addition, the prediction results of student graduation consist of 
two, namely On Time and Late. The results of this study indicate that the Student Graduation Prediction System 
using data on Gender, Assignment Scores, Midterm Exam Scores, Final Exam Scores, and Total Scores is able to 
provide a fairly accurate prediction of student graduation. 
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1.​ INTRODUCTION 

 
Student graduation is a key aspect that all higher education institutions must pay attention to 
because graduation represents the outcome of the educational process. In the context of 
education, the meaning of graduation is highly relevant to the understanding of a student's 
success in navigating the educational process. This success involves passing through various 
educational procedures, including evaluations or exams for each course, including the thesis 
course, which is a mandatory course for almost all undergraduate programs (Bachelor's degree) 
[1]. Technology can be employed to predict various cases, utilizing different calculation 
methods. The Naive Bayes algorithm is a classification method based on probability and 
statistics. It predicts a set of possibilities in the future by summing up variables, frequencies, and 
combinations of the dataset used [2]. On the other hand, the Decision Tree method is a technique 
for finding a set of patterns or functions that describe and separate data classes from one another, 
indicating which category an object belongs to based on the behavior and attributes of the 
defined groups. It offers flexibility, enhancing decision quality, and simplifying complex 
situations [3]. 
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1.1​ Problem Formulation 

 
The website design aims to create a system capable of predicting student graduation using data 
obtained from assessments during the study period of Computer Science students at 
Tarumanagara University, class of 2018-2019. This prediction is made using the Naive Bayes 
and Decision Tree methods with the C4.5 Algorithm. The system employs attributes such as 
Gender, Assignment Scores, Midterm Exam Scores, Final Exam Scores, and Total Scores to 
determine whether a student will graduate on time or be delayed. The system will provide a 
prediction result indicating whether the graduation will be on time or delayed. 
 

2.​ RESEARCH METHOD 
 

In this research, two classification methods were used, namely Naive Bayes and Decision Tree 
using the C4.5 algorithm. Then an experiment was carried out comparing the two methods to 
predict student graduation. 
 

​  
Figure 1 Research Design 

​ ​  
Based on the research design in Figure 1, prediction of student graduation carried out by 
collecting student data, Then the data is processed separately using the Naive Bayes method and 
the decision tree method using the C4.5 algorithm, then the results between the two methods will 
be compared. 
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2.1​ Method of collecting data 
 
Data collection methods are used to obtain information about what needs to be done during 
system development. At this data collection stage, several steps are carried out, including: 

a.​ Literature study 
Literature study is a method of collecting data by searching for information in books, magazines 
and other works to serve as a theoretical basis. In this research, a search was carried out for 
similar systems that already existed before and were used as a reference in developing the system 
to be created. 

b.​ Observation  
Observation is an activity carried out by observing the object being researched. This observation 
is carried out by observing data on Gender, Assignment Grades, UTS Grades, UAS Grades, and 
Total Grades on data from the 2018-2019 Informatics Engineering students at Tarumanagara 
University.  

c.​ Interview  
Interviews are activities carried out to search for and collect information, data needed to build a 
system, activities carried out with the assistance of one of the Tarumanagara University Faculty 
of Information Technology study programs. 
 
2.2 ​ Systems Analysis 
 
System design is useful in identifying problems and analyzing existing problems, then designing 
a student graduation prediction system. System design starts from illustrating the system with 
Context Diagrams, DFD, ERD, and Relationships Between Tables. 

a.​ Context Diagram 
 

 
Figure 2 Context Diagram 
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b.​ DFD (Data Flow Diagram) 
 

 
Figure 3 Data Flow Diagram 

 
c.​ ERD (Entity Relationship Diagram) 

 

 
Figure 4 ER Diagram 
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d.​ Relationships Between Tables 
 

 
Figure 5 Relationships Between Tables 

 
​  
2.3​ Naive Bayes 
 
Naive Bayes is a probabilistic classification method. This method calculates a set of probabilities 
by summing the frequency and combination of values from the given dataset. The Naive Bayes 
method assumes that all attributes in each category are independent of each other, meaning they 
do not depend on one another [4]. 
 
Here is the basis of the theorem used [5]: 
 

(𝐻|𝑋) = ​ ​ ​ ​ ​ ​ ​ (2.1) 𝑃(𝑋|𝐻) 𝑃(𝐻)
𝑃(𝑋) 

 
Explanation: 
 
X: Data with an unknown class. 
H: Hypothesis that data X belongs to a specific class. 
P(H|X): Probability of hypothesis H given condition X (Probability that hypothesis H is true 
given that X is true). 
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P(H): Probability of hypothesis H (Probability that H is true regardless of X). 
P(X|H): Probability of X given condition H (Probability that X is true if H is true). 
P(X): Probability of X (Probability that X occurs regardless of the hypothesis). 
 
 
2.4​ C4.5 Algorithm 
 
The C4.5 algorithm is used to construct a decision tree. A decision tree is valuable for exploring 
data and uncovering hidden relationships among several candidate input variables and a target 
variable. 
In general, the steps for building a decision tree using the C4.5 algorithm are as follows: [6] 
 

1.​ Select the attribute to be used as the root: Choose an attribute that best splits the data into 
distinct classes. 

2.​ Create branches for each value: For the chosen attribute, create branches for each unique 
value of that attribute. 

3.​ Partition the cases within branches: Divide the cases in each branch based on the values 
of the selected attribute. 

4.​ Repeat the process: Recur this process for each branch until all cases in the branch have 
the same class. 

 
To choose an attribute as the root, it is based on the highest gain value among all 

available attributes. The formula used to calculate gain is as follows: 
 

        ​ ​ ​ ​ (2.2) 𝐺𝑎𝑖𝑛 𝑠, 𝑎( ) = 𝐸𝑛𝑡𝑟𝑜𝑝𝑦 𝑠( ) −
𝑖=1

𝑛

∑  𝑆𝑖| |
𝑆| | * 𝐸𝑛𝑡𝑟𝑜𝑝𝑦 𝑆𝑖( ) 

 
Explanation: 
S: Set of cases (data) 
A: Attribute 
n: Number of partitions of attribute A 
|Si|: Number of cases in partition i 
|S|: Total number of cases in set S 
 

Before obtaining the Gain value, it is necessary to calculate the Entropy. Entropy is used 
to determine how informative an attribute input is in generating an attribute. The basic formula 
for Entropy is as follows: 

​ ​ ​ ​ ​ (2.3)   𝐸𝑛𝑡𝑟𝑜𝑝𝑦 𝑆( ) =−
𝑖=1

𝑛

∑   − 𝑝𝑖 * 𝑙𝑜𝑔2 𝑝𝑖 

Explanation: 

S: Set of cases (data) 
n: Number of partitions in S 
pi: Proportion of Si to S 
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The C4.5 algorithm is an improvement over ID3 that uses Gain Ratio to refine information gain. 
The formula for updating information gain using Gain Ratio is as follows: [6] 
 

​ ​ ​ ​ ​ ​ (2.4) 𝐺𝑎𝑖𝑛 𝑟𝑎𝑡𝑖𝑜 = 𝐼𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛 𝑔𝑎𝑖𝑛 (𝑆.𝐴)
𝑠𝑝𝑙𝑖𝑡 𝑖𝑛𝑓𝑜(𝑆.𝐴)  

Explanation: 

S: Space/Data Sample used for training data. 

A: Attribute. 
Gain (S.A):  Information Gain in attribute A 
Split Info (S.A): Split Information in attribute A 

 

The attribute with the highest Gain Ratio value is then selected as the test attribute for the node. 
This approach normalizes the Information Gain by using what is called Split Information. The 
formula for this is: 

 ​ ​ ​ ​ ​ (2.5) 𝑆𝑝𝑙𝑖𝑡𝐼𝑛𝑓𝑜 𝑆. 𝐴( ) =−
𝑖=1

𝑛

∑ 𝑆𝑖| |
𝑠| |  𝑆𝑖| |

𝑠| |  

Explanation: 

S: Sample data used for training. 
A: Attribute. 
Si: Number of samples for attribute i 

 

3.​ RESULT AND DISCUSSION 
 

3.1​ System Implementation 
 

a.​ Module Login 
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Figure 7 Module Login 

 
 

 
b.​ Module Dashboard 

 

 
Figure 8 Module Dashboard 

 
 

c.​ Module Dataset 
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Figure 9 Module Dataset 

 
 
 
 
 
 

 
 
 

d.​ Module Naive Bayes 
 

 
Figure 10 Module Naive Bayes 

e.​ Module C4.5 
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Figure 11 Module C4.5  

 
​ ​ ​ ​ ​ ​  

3.2​ Test Result 
 
This test was carried out to determine the accuracy results of the graduation prediction system 
which was built to analyze student graduation predictions on time or late. The data used is data 
from Tarumanagara University students class 2018-2019 semesters one to four. The data used is 
assignment scores, Midterm Exam Scores, Final Exam Scores, Total Scores and gender. The 
testing system is obtained based on the overall existing data by dividing the data into three data 
divisions, 50% training data: 50% test data, 70% training data: 30% test data, 90% training data: 
10% test data. 
 

Table 1. Accuracy Testing 
 

 
 
 
 
 
 

 
 
4.​ CONCLUSIONS AND RECOMMENDATIONS 

 
4.1​ CONCLUSIONS 
 
Based on research that has been carried out, changes in accuracy values ​​depend on the data used. 
The uneven distribution of data is the most influential thing in predicting student admissions. 
Variables that have evenly distributed data tend to make a better contribution to prediction 
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accuracy, especially in the Naive Bayes method. Then, in Naive Bayes, the more testing 
data/tests, the higher the level of accuracy, whereas by using the C4.5 algorithm, the less test 
data, the higher the accuracy. Even and accurate data collection is essential to improve prediction 
accuracy in both methods. 
 
4.2​ RECOMMENDATIONS 
 
The suggestions addressed to readers for developing this system include: 
1. Collecting good data can influence research results so that data predictions become more 
accurate. 
2. Carry out development or research using other classification methods. 
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