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Abstract 

The tahfidz program aims to improve understanding and memorization of the Al-Quran in the 
Al-Mawaddah Region, Probolinggo, Indonesia, including those who organize the Tahfid Qur'an 
program. This research aims to increase the efficiency and accuracy of analyzing the Tahfid 
program entrance test results using the C4.5 Algorithm for study group classification and 
visualizing the results through a web-based interactive application using Streamlit. The C4.5 
algorithm is used to build a classification model based on the results of the entrance test 
criteria. The application of Streamlit as a framework for creating interactive web applications 
makes it easier for users to enter entrance test data and study group classification results, 
making it easier to make decisions and plan to learn for Tahfid program administrators. The 
research results show that the use of the C4.5 Algorithm method and the streamlit application 
is practical in analyzing the results of the Tahfidz program entrance test and determining 
study groups, the C4.5 Algorithm succeeded in achieving a high level of accuracy with an 
accuracy of 94%, then it was implemented using streamlit. With the interactive application, 
tahfid program managers can carry out the selection and grouping process more quickly and 
precisely and provide a more targeted learning approach according to the student's ability 
level. 

Keywords:  Tahfidz program, C4.5, classification, Streamlit.

1. Introduction 
In the current era of information and 

technology, machine learning algorithms and 

data analytics have become an integral part of 

various lives, including education [1]. The Al-

Mawaddah area is one of the Nurul Jadid 

Pesantren areas with a tahfidz program, which 

aims to produce hafidzah who can memorize the 

Al-Qur’an well. A critical aspect of the Tahfidz 

program is forming influential study groups. In 

this context, analyzing entrance test results can 

provide valuable information to help understand 

the Al-Qur’an memorization ability of hafidzah 

candidates. This analysis can help pesantren 

group santri to study groups according to ability 

levels [2]. 
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The division of this study group is essential 

because, according to the facts in the Quran 

Tahfidz Program, students with fluent 

memorization abilities become indicators of 

memorization assessment. Meanwhile, students 

with less or basic skills will be grouped according 

to their basic abilities. This study group is divided 

into four groups: Khotimat, Acceleration, Tahfidz, 

and Tahsin. So, the division of this study group is 

based on the assessment results during the 

entrance test exam so that the ability to do it has 

a balanced competence and can motivate 

students to be more active and enthusiastic in 

learning and memorizing the Al-Qur’an [3]. In 

remembering, it turns out that it is also like in 

other places; many methods are used, so it is 

interesting for researchers to conduct further 
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research on memorization methods carried out 

by students [4]. The requirements for this test 

include six criteria, including the Number of 

Memorization, Munjiyat, Tajweed, Nadzom 

Hidayatus Sibyan, Memorization Speed, and Juz 

Amma. They hold all these tests after you register 

for the Tahfidz program. Especially for the 

Khotimat study group, which can be seen from 

the number of memorizations that have been 

completed, and for the accelerated study group, 

specifically for students who are not formal 

school students. In the process of dividing the 

study group, the examiner still uses a manual 

method, namely calculating the value of each test 

result before the prospective tahfidz students 

enter, so it takes a long time and is less accurate 

in placing students in each group, resulting in 

less effective learning because it is not following 

their abilities [5] [6].  

To solve this problem, we need a method to 

make the group division process faster and more 

effective. Based on the results of the analysis and 

reading from several journals, the suitable 

method is Data Mining Algorithm C4.5, which 

can classify study groups in the Streamlit-based 

tahfidz program to overcome the above 

problems so that it can produce accurate data. 

The C4.5 algorithm is one of the classification 

algorithms in machine learning and data mining. 

The purpose of C4.5 is to study the mapping from 

attribute values to categories that can be used to 

categorize unknown items into new categories 

[7], [8]; examiners are expected to use this 

method to help determine study groups in the 

Tahfidz Program Al-Mawaddah Region. 

2. Method 

The research stages in this study include 

problem identification, data collection (literature 

study, observation, and interviews), data pre-

processing (data selection, data cleaning, 

transformation), modeling the C4.5 algorithm, 

applying the C4.5 algorithm using Streamlit, and 

drawing conclusions. Streamlit is an open-source 

Python framework [9]. The research stage as 

shown in Figure 1.

 

Figure 1.  
Research stage. 
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1) Problem Identification 

The problem at Al-Mawaddah is that 

grouping exam test results is still manually 

using spreadsheets, so it takes a long time to 

process. Therefore, this research proposes 

an approach using the C4.5 algorithm, 

implemented using Streamlit, to overcome 

the existing problems. The hope is that C4.5 

applications built using Streamlit can 

increase efficiency and accessibility in 

analyzing and grouping students at Al-

Mawaddah. 

2) Data Collection 

The data collection process was carried 

out by observation and interviews. 

Observations were made at the Al-

Mawaddah Wilayan Office of Nurul Jadid 

Islamic Boarding School. At the same time, 

interviews were conducted with questions 

and answers with the Tahfidz Program 

Coordinator in the area. The data collected is 

from program entrance test data from 2019-

2023. Some criteria will be used as a dataset 

for calculation/model building using the 

C4.5 and streamlit algorithms. 

3) Data Pre-Processing 

This step aims to sort and normalize the 

dataset to be used. At this step, there are 

three processes carried out: 

a. Data Selection 

Data selection eliminates irrelevant 

features if features do not significantly 

contribute to the analysis or 

classification. 

b. Data Cleaning 

Data cleaning is used to address missing 

values contained in the dataset to be 

used, address outliers or unusual values 

that may affect the analysis and replace 

them with appropriate values, and 

detect and address duplicate data. 

c. Transformation 

At this step, the process of grouping the 

test data entered by the program into 

attribute groups will be applied to data 

mining analysis. In addition, adding new 

relevant attributes is possible in the data 

processing process. This aims to 

increase the accuracy of the algorithm. 

4) Model Building 

At this step, the dataset that has been 

pre-processed is then used to create a 

classification model using the C4.5 

algorithm. At this step, the parameters for 

C4.5 are also determined to obtain good 

accuracy results in classifying student study 

groups. The optimal model obtained in this 

process will then be used to implement the 

C4.5 algorithm using the Streamlit 

framework. 

5) Streamlit C4.5 Implementation 

At this step, C4.5 is implemented with 

the previously created model. In this 

implementation process, the data entered 

the system will be processed using the 

previously developed model to produce a 

decision tree from the C4.5 algorithm 

classification process.  

6) Drawing Conclusions 

This step evaluates the results of the 

classification process carried out using the 

Confusion Matrix. Confusion Matrix is used 

to measure the level of accuracy of the C4.5 

algorithm in classifying student study 

groups [10]. Conclusions are drawn to 

assess the success of implementing the C4.5 
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algorithm in determining study groups in 

the Tahfid Program. These conclusions can 

include the level of accuracy that has been 

achieved, the strengths and weaknesses of 

the algorithm, and recommendations for 

further development. 

3. Result and Discussion 

The data collection results are the entrance 

test data of students in the Tahfid Program in the 

Al-Mawaddah Region of Nurul Jadid Islamic 

Boarding School. The data is then pre-processed 

before the classification process using the C4.5 

algorithm. The total data obtained is 584 

program entrance test data with a period of 

2019-2023, with details of the number of 

students in the study group as shown in Table 1. 

 
Table 1.  

Amount of data obtained. 

 

Groups Amount 

Khotimat 7 

Acceleration 45 

Tahfid 411 

Tahsin 121 

Total  584 

  

The sample of the dataset as shown in Table 2. 

Table 2. 
Dataset sample 

No Name Institution 
Amount of 

memorization 
Munjiyat Tajwid Nadzom Speed 

Juz 

Amma 
Group 

1 

Luluk 

Mutiara 

Maknunah 

Formal 0 45S 87 60 70 60 Tahsin 

2 
Irin Nuril 

Sabila 
Formal 0 66 75 55 80 55 Tahsin 

3 
A'isyah 

Anwar 
Formal 0 40 80 55 70 40 Tahsin 

4 
Lyna Auliya 

Muthi'ah 
Formal 0 20 70 60 60 45 Tahsin 
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No Name Institution 
Amount of 

memorization 
Munjiyat Tajwid Nadzom Speed 

Juz 

Amma 
Group 

5 

Auziah 

Indah 

Permatasari 

Formal 0 56 60 55 60 60 Tahsin 

6 

Eva Dwi 

Mariyatul 

Qivtiyah 

Non-formal 0 60 60 65 78 45 Acceleration 

7 

Sa'daika 

Mikaela 

Putri 

Ramadani 

Non-formal 0 45 78 50 60 30 Acceleration 

8 
Alifia Ilma 

Sabila 
Non-formal 0 55 60 55 85 30 Acceleration 

9 

Nilna 

Zahrah 

Afifah 

Non-formal 0 54 85 60 60 25 Acceleration 

10 
Uswatun 

Nisa' 
Non-formal 0 40 60 60 75 75 Acceleration 

Pre-Processing 

a. Data Selection 

This step involves sorting the data that 

will be used to implement data mining. Data 

mining is discovering interesting patterns 

and knowledge from large amounts of data 

[11]. The sorting process is carried out after 

the data has been successfully obtained from 

the Al-Mawaddah Pesantren Nurul Jadid 

Regional Tahfid Program Office. The 

relevant data for this implementation 

includes several attributes, namely 

institution data, number of memorizations, 

munjiyat scores, munjiyat scores, tajweed 

scores, nadzom scores, speed scores, juz 30 

scores, and study group information. 

b. Data Cleaning 

The next step is to clean data by deleting 

and completing incomplete data, eliminating 

duplication, and correcting errors. In this 

dataset, variables that will not be used will 

be removed as they are irrelevant to the 

analysis process. The focus will be on the 

seven variables to be analyzed, namely 

institution, number of memorizations, 

munjiyat score, tajweed score, Nazem score, 

speed score, and juz 30 score, as listed in the 

table 3. 
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Table 3. 
Exam result according to institution 

Institution 

Amount of 

Memorizatio

n 

Munjiyat Tajwid Nadzom Speed 
Juz 

Amma 
Group 

Formal 0 45 87 60 70 60 Tahsin 

Formal 0 66 75 55 80 55 Tahsin 

Formal 0 40 80 55 70 40 Tahsin 

Formal 0 20 70 60 60 45 Tahsin 

Formal 0 56 60 55 60 60 Tahsin 

Non formal 0 60 60 65 78 45 Acceleration 

Non formal 0 45 78 50 60 30 Acceleration 

Non formal 0 55 60 55 85 30 Acceleration 

Non formal 0 54 85 60 60 25 Acceleration 

Non formal 0 40 60 60 75 75 Acceleration 

c. Data Transform 

The next step is to transform the data as 

follows: First, convert the Institution data by 

following the following conditions. 

 

The second transformation converts the value 

data into an index with a specified range. 

 

Range Terms 

>=70 1 

<=70 0 

 

The third transformation transforms the study 

group data under the following conditions: 

 

Group Terms 

Akselerasi 0 
Khotimat 1 

Tahfid 2 
Tahsin 3 

 

The fourth transformation is to change 

the Memorization Count by following 

the following conditions. 

 

Amount Terms 

0 Juz 0 
1-29 Juz 1 
30 Juz 2 

  
 

   

 

 

Institution Terms 

Formal 1 

Nonformal 0 
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The results of the transformation data processing as shown in Table 4. 

Table 4. 
Transformation of data processing 

Institution Amount  Munjiyat Tajwid Nadzom Speed 
Juz 

Amma 
Group 

1 0 1 0 1 1 1 3 

1 0 1 0 1 0 1 3 

1 0 1 0 1 1 1 3 

1 0 1 1 1 1 1 3 

1 0 1 1 1 1 1 3 

0 0 1 1 1 0 1 0 

0 0 1 0 1 1 1 0 

0 0 1 1 1 0 1 0 

0 0 1 0 1 1 1 0 

0 0 1 1 1 0 0 0 

C4.5 Algorithm Modeling 

Modeling the C4.5 algorithm on the dataset 

used in its application using the Python 

programming language with Visual Studio 

Code tools [12], [13]. Modeling uses 80% as 

training data and 20% as testing data [9] and 

obtains 94% accuracy, 92% precision, and 84% 

recall and the decision tree [14] as shown in 

Figure 2. 

Streamlit C4.5 Algorithm Model 

Implementation 
Based on the analysis and design results in 

the previous step, the next step is to test the 

study group classification application in the 

tahfid program using the streamlit web-based 

C4.5 algorithm. The following figure is a view of 

the main page of the C4.5 algorithm streamlet 

web. 

On the display of determining study 

groups in Figure 3, there is a feature where 

users will input alternative data along with 

criteria that have been weighted so that it will 

display the results of study group predictions. 
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Figure 2.  
C4.5 Algorithm decision tree result 

 

The figure 2 shown illustrates a decision 

tree generated using the C4.5 method for 

classifying learning groups in the Tahfidz 

Program at Al-Mawaddah Nurul Jadid Islamic 

Boarding School. The decision tree categorizes 

students based on various attributes such as 

"Jumlah Hafalan" (amount of memorization), 

"Lembaga" (institution), "Nadzom" 

(memorization of poetry), and other factors, 

helping to determine the appropriate group for 

each student. The target groups in this 

classification include Tahsin, acceleration, Tahfid, 

and Khotimat. 

At the top of the tree, the root node is based 

on the "Jumlah Hafalan" (amount of memorized 

Quran). If the student's memorization is less than 

or equal to 0.5, the tree splits into two branches 

based on the value of the "Lembaga" attribute. If 

the "Lembaga" value is less than or equal to 0.5, 

students are typically classified as either Tahsin 

or Akselerasi, depending on further conditions. If 

the "Jumlah Hafalan" is greater than 0.5, 

additional attributes such as "Nadzom" and "Juz 

Amma" are evaluated to classify the students. 

In the first major branch of the tree 

(students with "Jumlah Hafalan" <= 0.5), the 

decision split for "Lembaga" <= 0.5 further 

categorizes students. For example, if "Lembaga" 

<= 0.5, most of the students are classified into the 

Tahsin group. However, if specific values of other 

variables are met (such as "Nadzom" or 

"Lembaga"), students may fall into different 

categories like Khotimat. 

The second major branch of the tree focuses 

on students with "Jumlah Hafalan" > 0.5. In this 

branch, the tree splits based on further criteria, 
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such as "Juz Amma" and "Nadzom." For students 

who have memorized a larger portion of the 

Quran (greater than 1.5), they are classified into 

Khotimat or Tahfid groups. The decision tree 

uses entropy and information gain to measure 

the uncertainty at each node, and as the tree 

progresses, the uncertainty (entropy) decreases 

until final decisions are made. 

Figure 2 demonstrates how the C4.5 

algorithm can effectively classify students into 

learning groups based on their performance in 

memorizing Quranic verses, institutional 

background, and other learning metrics. This 

classification helps the Tahfidz Program 

efficiently allocate students to appropriate 

learning groups, optimizing their Quranic 

education pathways. 

 

 

Figure 3. 
Main page. 

 

Figure 4.  
Study group determination page.
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Figure 5. 
Accuracy result display. 

 

Figure 6. 
C4.5 algorithm decision tree view in Streamlit.

4. Conclusion 

Based on this research, it can be concluded 

that the classification of study groups in the 

Tahfid Program using the C4.5 Algorithm 

method was successfully implemented. The 

results of applying this classification technique 

can provide an overview and prediction of the 

results of the classification of Tahfid Santri study 

groups using variables related to the 

classification of study groups. In the modeling 

trial using the C4.5 algorithm, the accuracy result 

was 94%, the recall was 92%, and the precision 

value was 84%, with 584 data used and 117 data 

testing data. Therefore, the use of the C4.5 

algorithm in the classification of study groups at 

the Al-Mawaddah Regional Tahfid Program can 

be categorized as a reasonable classification. 
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