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Abstract — Student grades are the results of teaching and learning activities on a campus. So you can know your target for completing
your studies. This research uses the C4.5 Algorithm which can help predict the results of student assessments. The dataset consists of
student achievement index, place of residence, discipline, lecturer's role in lectures. From 40 datasets we have obtained a decision on
student academic achievement and obtained performance results from accuracy results of 86.36% with class precision predicate
Yes=84.62%, No=88.89% and class recall Yes=91.67%, No=80.00%.
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1. INTRODUCTION

The application of the C45 algorithm in predicting student academic grades is an approach that is very relevant in
the educational context. The C45 algorithm, also known as the decision tree algorithm, is a machine learning method used
to build predictive models based on a set of decision rules that describe the relationship between input data features and
the desired output[1]—[3]

This approach can specifically be applied in the context of predicting student academic grades by using historical data
such as academic history, extracurricular activities, personal characteristics, and so on as input features. By using the C45
algorithm, we can build a prediction model that can determine student academic grades based on a combination of these
features.

The use of the C45 algorithm in predicting student academic grades has become an interesting research topic in the field
of information technology and education. The C45 algorithm is a powerful and well-known classification method in data
mining applications. In this research, we will discuss the implementation of the C45 algorithm for a student academic
prediction system and its benefits in improving the quality of education.[4]-[7]

The use of the C45 algorithm in predicting student academic grades has several advantages. One of the main advantages
is the C45 algorithm's ability to handle continuous and nominal data Because almost all of the scholarship recipient criteria
attributes used are of continuous data type, the C45 algorithm is very effective in building scholarship recipient decision
trees

The aim of research on implementing big data analysis using the C45 algorithm for a student academic prediction system
is to create a decision tree model that can predict student academic grades with high accuracy. By using the C45 algorithm,
this research can help improve the quality of education by predicting student academic scores more accurately and on
time. This can help the study program to pay special attention to students who are predicted not to graduate on time so
that these students can improve their achievement index each semester so they can graduate on time.

This research uses data mining methods to collect and analyze student data. The data used in this research is student
academic data, including GPA and National Examination scores. The C45 algorithm is used to build a decision tree that
can predict student academic grades based on the data collected. The results of this research show that the C45 algorithm
can be used well to predict student academic grades with high accuracy.

In conclusion, the application of the C45 algorithm to predict student academic grades can help improve the quality of
education by predicting student academic grades more accurately and on time. The C45 algorithm has several advantages,
including the ability to handle both continuous and nominal data, which makes it very effective in building scholarship
recipient decision trees. Thus, this research can be used as a reference for study programs to improve the quality of
education by predicting student academic scores more accurately and on time.[8]-[10]

Research conducted by Supayundi Pratama et al. Year 2023 with the title Application of Data Mining to Predict Student
Academic Achievement Using the C4.5 Algorithm with CRISP-DM with results of 67.06% data accuracy.[11].
Research carried out by Embun Pajar Wati, in 2022 with the title Application of the KNN, Naive Bayes and C4.5
Algorithms in Predicting Student Graduation with 100% accuracy results.[12]. Research conducted by Anita Desiani,
2020 with the title Prediction of Students' Cumulative Academic Achievement Index Level Using Data Mining
Techniques. in this class it is 28.6% and Precision is 40%.[13]. Research conducted by Safitri Linawati et al. In 2020
with the title Prediction of Student Academic Achievement Using Random Forest and C4.5 Algorithms with results
having an accuracy value of 92.4%, precision of 91.4% and recall of 92.4% higher than Decision Tree C4.5.[14].
Research carried out by Abdul Rohman et al. 2019 with the title Implementation of Data Mining Using the C4.5
Decision Tree Algorithm to Predict Student Graduation at Pandanaran University with Results. Producing Student
Graduation Patterns/Models that can be used for decisions in higher education. The results of this research produced 10
rules with an accuracy value of 65.98% with an AUC value of 0.874 [1]

However, from previous research the author has a problem that needs to be re-examined using the C4.5 algorithm with a
data set of 40 samples.
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2. RESEARCH METHODOLOGY
2.1 Research Methods

The algorithm used in this research is C4.5, this method emphasizes the student's passing score. This research was
conducted based on the problem formulation described in the previous chapter, namely to determine the classification of
student graduation. This research was conducted at XYZ Campus. The research design used can be seen in the picture
below.

2.2 Research Stages:

Identify the Problem

Y

Data Collection

A

Literature study

\
Implementation of Data Processing
with the C4.5 Algorithm

A

System design

Y

Test results

A

Documentation

Figure 1. Research Stages
1. Identify the Problem
Problem identification is carried out to explain and define the problems faced. At this stage, a solution to the problem
is also sought.
2. Data Collection
Data collection was carried out by looking for previous research that had been carried out to support solving the
problems faced.
3. Literature study
The author looks for theoretical references that are relevant to the cases or problems found
4. 4. Implementation of Data Processing with the C4.5 Algorithm
This data processing is carried out when the data has been collected and tested using the C4.5 Algorithm
5. System design
System design is a stage and process for defining an existing system or a new system.
6. Test results
The test result is a result that has been implemented and has been approved by the program created. This stage is
carried out to find out whether the system being built is running or not.
7. Documentation
Documentation is evidence by displaying accurate files

2.3 Algorithm

The C4.5 algorithm was introduced by Quinlan in 1996 as an improved version of ID3.In ID3, Decision tree
induction is only possible carried out on categorical type features (nominal or ordinal), while the numeric type (interval
or ratio) cannot be used. The fix is:can not only handle type features categorical, but can also handle features with numeric
type, and can also do cutting (pruning) decision trees, and decreasing (deriving) rule sets. Algorithm C4.5 [3], [15]-[17]
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2.3 Data Mining

Data mining is the process of discovering useful new correlations, patterns and trends by mining large amounts of
data repositories, using pattern recognition technologies such as statistics and mathematical techniques. [18]-[20]

3. RESULT AND DISCUSSION
3.1. Analysis of Method Application

The sample data that researchers used in this research was questionnaire data. Data was obtained from distributing
questionnaires to 40 respondents from XYZ Campus. The application of data mining with the C4.5 Algorithm in this
research is directly related to student data to explore student achievement, discipline and the role of lecturers in lectures.

Like table 1.

Table 1. Sample Data Set.

Semester 1
stud Achievement Semester The Role of Student
No Pro re)l/m Index 5 Residence  Lecturersin  Discipline in
9 Achievement Coursework Lectures
Index
1 Information 3.41 3.48 Kos 2 3
Systems
2 Information 3.64 371 Kos 3 3
Systems
3 Information 364 36 Kos 3 3
Systems
4 Information 3561 3.75 Kos 3 3
Systems
5 Informatics 397 3.36 My own 3 3
Management house
6 Informatics 343 33 My own 4 4
Management house
7 Informatics 344 396 My own 2 2
Management house
Informatics 352 332 Kos 4 4
Management
9 Informatics 3.43 335 Kos 4 3
Management
10 Informatics 359 334 My own 4 3
Management house
1 Informatics 329 392 My own 4 4
Management house
12 Informatics 3.63 3.65 Kos 3 3
Management
13 Informatics 39 375 My own 3 2
Management house
14 Informatics 3.48 357 Kos 4 3
Management
15 Informatics 3.40 3.47 Kos 4 4
Management
16 Informatics 348 357 My own 3 3
Management house
17 Informatics 3.40 3.47 Kos 4 4
Management
18 Informatics 372 371 My own 4 3
Management house
19 Informatics 3.30 3.48 Kos 4 4
20 Informatics 343 35 Kos 4 4
Management
40 Informatics 3.33 3.32 Kos 4 4

In the Data Cleaning Stage, the dataset consists of 40 data that will be analyzed using Rapid Miner Decision Tree using

the C4.5 Algorithm. The following is Table 2, the data that has been prepared.
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Table 2. Preparation
grade-point Residence The Role of Student Nilai
average Lecturers Discipline in Mahasiswa
in Lectures Lectures

Currently Kos Enough Good Yes
Tall Kos Good Good Yes
Tall Kos Good Good No
Not enough Kos Good Good No
Tall My own house Good Good No
Tall My own house Very well Very well Yes
Tall My own house Enough Enough Yes
Currently Kos Very well Very well Yes
Tall Kos Very well Good Yes
Tall My own house Very well Good Yes
Tall My own house Very well Very well Yes
Currently Kos Good Good Yes
Tall My own house Good Enough No
Currently Kos Very well Good No
Currently Kos Very well Very well No
Tall My own house Good Good No
Not enough Kos Very well Very well No
Tall My own house Very well Good No
Currently Kos Very well Very well No
Currently Kos Very well Very well Yes
........... No

Currently Kos Very well Very well No

In the Data Cleaning Stage, the dataset consists of 40 data that will be analyzed using Rapid Miner Decision Tree using
the C4.5 Algorithm. The following is Table 2, the data that has been prepared.

The Role of Lecturers in Lectures
Yes o Goed ety il
No

grade-point average grade-point average

™ Cusmes, T

Residence Student Discipling in Lectures Student Discipline in Lectures
Hoteae Go0s
Yes — it ancugt ]
—— Residence
Kothly cwn howsi Go0a  Very was —
Koty own house
Yo
No No No Mo Yes
r—— |

Figure 1. Decision Tree

From the results of the decision tree above, the following description is obtained

Copyright © 2024 Zulham Sitorus, Page 68
Jurnal BIT is licensed under a Creative Commons Attribution 4.0 International License


https://ejurnal.seminar-id.com/index.php/ekuitas
https://creativecommons.org/licenses/by/4.0/

cuce.— BULLETIN OF INFORMATION TECHNOLOGY (BIT)
Vol 5, No 2, Juni 2024, Hal. 65-70
ISSN 2722-0524 (media online)

E DOI 10.47065/bit.v5i2.1251
8 . https://journal.fkpt.org/index.php/BIT
Tree

The Role of Lecturers in Lectures = Enough: Yes {Yes=2, No=0}
The Role of Lecturers in Lectures = Good
| grade-point average = Currently: Yes {¥Yes=1l, No=0}
grade-point average = Not enough: No {Yes=0, No=1l}
grade-point average = Tall
| Residence = Kos: Yes {Yes=1, No=1}
| Residence = My own house: No {Yes=0, No=3}
he Role of Lecturers in Lectures = Very well
grade-point average = Currently
| student Discipline in Lectures = Good: No {Yes=0, No=1}
grade-point average = Not encugh: No {Yes=0, No=1}
grade—point average = Tall
| Student Discipline in Lectures = Good
| | Residence = Kos: Yes {Yes=l, No=0}

I
|
I
I
!
I
I
| | Student Discipline in Lectures = Very well: No {Yes=2, No=3}
I
I
|
I
| | | Residence = My own house: Yes {Yes=1, No=1}

|

by

| sStudent Discipline in Lectures = Very well: Yes {Yes=2, No=0}
he Role of Lecturers in Lectures = ....: No {¥es=0, No=1}

Figure 2. Decision Tree Description

After we have created the Decision Tree, the classification model is tested using the C4.5 algorithm. This test is carried
out by analyzing the performance level. Following are the test results on the data set

Read Excel Set Role Dec

v . Apply Model Performance

v =L D s

Read Excel (2) Set Role 2)

dn
’

Figure 3. Testing with Rapid Miner

accuracy: 81.82%

true Yes true No class precision

Figure 4. Data Set Test Results

From the test results above, an accuracy of 81.82% was obtained with class precision predicate Yes=80.00%, N0=83.33%
and class recall Yes=80.00%, No=83.33%

4. CONCLUSION

In this research, XYZ Campus student data has been classified using the C4.5 decision tree algorithm method. The dataset
consists of student achievement index, place of residence, discipline, lecturer's role in lectures. From 40 datasets we have
obtained a decision on student academic achievement and obtained performance results from accuracy results of 81.82%
with class precision predicate Yes=80.00%, N0o=83.33% and class recall Yes=80.00%, No=83.33%. This becomes a
reference for lecturers and students to improve the learning process in lectures and student discipline in studying.
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