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Abstract 
Student admissions in universities every year become a routine thing to do, some even 

do student admissions every semester. That way, the number of students will continue to 

grow. Especially if there are students who graduate late, it will increase the number of 

students in the university. There are many things that can affect graduation, namely 

personal data (gender, age, marital status, job status) and academic data (grade). Before 

making a decision, universities must analyze the number of students and the factors that 

most influence student graduation. Analysis by classifying graduation using C4.5 

algorithms. The research method used consists of selection to ensure the data used in the 

KDD process is appropriate and quality data. Then preprocessing by means of data 

cleaning, data reduction, and data normalization. The next method is transformation for 

age attributes to young and old, grade attributes to large and small. The last method is 

C4.5 algorithm modeling with rapid miner and evaluation. Through the calculation 

process using the classification method and C4.5 algorithm with the attributes described 

earlier, the results were obtained that the accuracy of the graduation classification 

reached 97.00%, the precision value was 91.79%, and the recall value was 100.00%, and 

the AUC value was 0.978. This means that the model has a very high level of accuracy 

and has an excellent ability to separate samples from both target classes. 
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1. Introduction 
The existence of technology will be very easy for universities to produce 

information and facilitate all university activities related to data processing and 

making reports [1]. In each academic year, the college organizes a new student 

admission process [2]. Qualified students are those with a period of study that is in 

accordance with the rules of the college [3]. Government regulations regarding the 

maximum length of lectures that can be taken by students aim to make the 

institutions involved in the educational process have careful planning in the learning 

process. Timely completion of college is one of the characteristics of undergraduate 

education. But in reality, students do not always complete it within four years [1]. 

This is because students participate in campus activities, and many students think 

that college only wants to get a bachelor's degree, but on the other hand, universities 

emphasize that every student must have skills or abilities in the field they take [2]. 

There are also many students who are married and already working, thus neglecting 

college [3]. 

Good planning is expected to be able to increase the accreditation value of higher 

education institutions and deliver student studies so that they can graduate on time. 

In order to achieve these results, aspects are needed that are so influential on the 

value of the results of optimal accreditation, one of which is that students graduate 

on time play an important role in determining the results of accreditation [1]. The 

process of monitoring and evaluating student graduation is very necessary because 

student graduation rate is one of the elements of accreditation assessment that is 

very important for every Study Program [2]. 

Data on graduating students continues to grow every year and accumulates like 

neglected data because it is rarely used [1]. Behind the abundant data lies new 
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information hidden [2]. Student data becomes very important for making decisions, 

if the data is processed and analyzed using data mining, because each data set can 

provide important knowledge and information that is very valuable for universities 

[3]. The application of data mining can be used to predict student graduation.  Data 

mining is the stage of classifying large amounts of data by connecting each pa ttern 

connected to each large data set [4]. The method that is often used to predict student 

graduation is the classification method [5]. Classification techniques comprise 

several methods, and C4.5 is part of the classification methods. Then the C4.5 

method has an algorithm, namely C4.5. The C4.5 algorithm is one of the algorithms 

that has C4.5 [6]. This algorithm is able to handle categorical and numerical data, 

and has the ability to perform the selection of relevant attributes for decision 

making [7].  

Extracting patterns from data generated from the C4.5 algorithm by performing 

data mining [8]. The applied model is expected to help reduce the complexity of the 

prediction process and better prediction results by using variables that affect the 

study period [9]. Analysis and prediction are expected to be able to find factors that 

influence and predict graduation on time. So that early predictions of student 

graduation can be made [10]. This prediction model is also expected to help the 

study program to detect and encourage students who are predicted not to graduate 

on time, so that they can graduate on time [11]. Universities can also take actions 

such as providing scholarships to students who graduate late [12]. The results of the 

analysis are applied as a design basis for the decision-making system to identify and 

classify student graduation on time and not on time [13].  

 

2. Research Methodology 
The data used in this study were students majoring in informatics engineering. The 

research process is passed through several stages, namely [7]: 

a) Selection  

This initial stage is an important step to ensure the data used in the KDD process 

is the right and quality data. First of all, the criteria or parameters to be used to 

select relevant data are determined according to the purpose of the KDD and the 

type of problem to be solved. For example, if the purpose of KDD is to determine 

student graduation, then the selection criteria include personal data (gender, age, 

marital status, job status) and academic data (grade). Data from various sources 

are collected as a first step in the selection process and then filtered according to 

predefined selection criteria. At this stage, identification and deletion of 

duplicate data or redundant data is carried out. Eliminating duplicate data is an 

important step to maintain the integrity and consistency of the data used in 

analysis. 

b) Preprocessing 

In the Data Preprocessing stage, the next step after data selection in the previous 

stage (Data Selection) is to prepare the data to be ready for processing and 

analysis in more depth [14]. This stage is very crucial because good and 

structured data quality will have a positive impact on the results of analysis and 

decision making. Some of the things done at the data preprocessing stage in  this 

study are data cleaning, data reduction, and data normalization. Empty and 

incomplete data becomes noise and is cleaned. Data on informatics engineering 

students were taken as many as 300 students. 

c) Transformation 

This data transformation process aims to improve data quality and provide deeper 

insight into the factors that affect student graduation rates. The main goal of data 

transformation is to change the format and representation of data to make it more 

suitable and relevant for advanced analysis. Some of the techniques used at this 



International Journal of Information System & Technology 

Akreditasi No. 158/E/KPT/2021 | Vol. 8, No. 1, (2024), pp. 40-46 

  

42 

stage include attribute transformation, scale transformation, new feature 

formation, and data discretization [15]. In attribute transformation, the value or 

representation of a particular attribute is changed to fit the needs of the analysis. 

Through normalization, some attributes in table 1 can be converted into uniform 

ranges, helping to prevent large-scale dominance of attributes in the analysis. 

With the right data transformation, the processed data will provide more accurate 

analysis results and be useful in making decisions regarding student graduation.  

 

Table 1. Transformation 
Age Young 19 – 24 years old 

Old 25 – 50 years old 

Grade Large 3 – 4 years old 

Small 1 – 2.9 years old 

 

d) C4.5 algorithm modeling 

After carrying out the preprocessing process and data transformation in 

accordance with the classification data mining techniques and C4.5 algorithms, 

the next step is to carry out the data mining analysis process. Because the volume 

of data used is quite large, the data mining analysis process is carried out 

manually to facilitate understanding of the use of classification techniques with 

the C4.5 algorithm. The data used in this analysis process is data training, which 

has gone through a data transformation process so that it is ready for the data 

mining process. 

The process of forming training data is based on existing data, and must go 

through several stages. First, data must be integrated to combine data from 

multiple sources into a single structured whole. After going through the data 

integration process, the data must then be filtered (selection) to determine which 

attributes can affect student graduation, which is referred to as target data. The 

target data contains relevant attributes and supports the data  mining process to 

predict student graduation rates. 

e) Evaluation 

This stage is an evaluation of the KDD process which includes examining 

patterns or information found. Information patterns resulting from the data 

mining process need to be presented in a form that is easily understood by 

interested parties. In the C4.5 method, the pattern or information is in the form of 

rules obtained from C4.5 that has been built.   

This evaluation phase is important because the results of the analysis and 

prediction models that have been built at previous stages (for example, using 

machine learning algorithms) need to be interpreted so that the results can be 

understood and applied in a broader decision-making context. Proper 

interpretation allows interested parties to take appropriate measures based on 

patterns and information found from data mining. 

 

3. Results and Discussion 
Data processing in this study utilizes Rapid Miner software version 10.3.001 for 

data analysis and C4.5 algorithm for modeling. The data process was processed 

using the KDD method, and from the large number of student data available, only 

300 student data records that can be used in this study are contained in table 2 [16].  

 
Table 2. Student Data 

Gender Age Marital Status Grade Job Status 

Male Young Married Low Employee 

Female  Young Single Low Employee 
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Gender Age Marital Status Grade Job Status 

Male Young Married Low Unemployee 

Male Young Single Low Employee 

Male Young Married Low Unemployee 

… … … … … 

… … … … … 

Male Young Married Low Unemployee 

Female  Young Single Low Employee 

Male Young Married Low Unemployee 

   

Data modeling has been processed by Rapid Miner version 10.3.001 to identify 

passing patterns and data accuracy using performance vector models. By calculating 

the amount of data that is classified correctly, we can find out  the accuracy and get a 

passing pattern in the form of decision trees and rules from the patterns formed.  

 

 

 
Figure 1. Graduation Classification with C4.5 Algorithm 

 

The use of parameters also affects the accuracy and model generated by the C4.5 

algorithm. This study used the Cross Validation method to assess the accuracy of 

the algorithm. In the Cross Validation process, there is a subprocess involving C4.5 

operators as the algorithm used in the data mining classification process. In 

addition, there are Apply Model and Performance operators which are part of the 

data mining processing to produce C4.5 (Figure 1). 

The modeling results that have been processed using Rapid Miner version 

10.3.001 not only produce modeling patterns, but also provide information about the 

accuracy of the data used. Through the confusion matrix, 194 students obtained a 

timely prediction value, a 97 students on time prediction score, and a late prediction 

value, even though it should have been correct, which was 9 students. Thus, 

confusion matrix values are obtained in the form of: accuracy value of 97.00%, 

precision value of 91.79%, and recall value of 100.00% (see Figure 2).  
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Figure 2. Confusion Matrix 

 

In addition, in this study, AUC (Area Under the Curve) evaluation metrics were 

used to measure the quality of classification models, especially in the context of 

binary classification. AUC measures the extent to which the model can distinguish 

between two target classes, namely positive class and negative class. Based  on 

Figure 3, the results of metric evaluation using AUC are shown by the ROC curve 

with a value of 0.978. 

 

 
Figure 3. ROC Curve 

 

AUC values are in the range from 0 to 1, where a value of 1 indicates that the 

model is perfect at distinguishing positive and negative classes, while a value of 0.5 

indicates that the model is no better than a random guess.  

In the context of binary classification evaluation, AUC values close to 1 (100%) 

indicate that the model is almost perfect in predicting positive and negative classes. 

This means that the model has a very high level of accuracy and has an excellent 

ability to separate samples from both target classes. 

 

4. Conclusion 
Based on the results of data mining calculations using the C4.5 algorithm, it can 

be concluded that the "late" graduation status class or passing not on time is smaller 

than the "right" graduation status class or graduating on time. Through the 

calculation process using the classification method and C4.5 algorithm with the 

attributes described earlier, the results were obtained that the accuracy of the 
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graduation classification reached 97.00%, the precision value was 91.79%, and the 

recall value was 100.00%. 

This 97.00% accuracy result shows that the model built is able to make 

predictions very high. However, it should be noted that high accuracy can also be 

caused by low data complexity, which results in the model being able to predict 

quite accurately. Therefore, it is important to conduct further evaluation of the 

model and test the reliability of predictions on different data to ensure the reliability 

of the model. 

The ability of the C4.5 algorithm to form C4.5 and identify relevant attributes in 

the data mining process is a determining factor for the high accuracy of predictions. 

Thus, the results of this study provide valuable insights and information related to 

the prediction of student graduation rates using the classification method and C4.5 

algorithm. However, for broader applications and more complex decision-making, it 

is necessary to conduct more in-depth research and evaluation involving more data 

and testing the model on various scenarios to ensure the reliability and 

generalizability of the developed model. 
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