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 The many verses in the Qur'an encourage finding the right way how to 

understand it thematically. The purpose of the research is to develop a 

chatbot application that can be used to explore and elaborate the content of 

verses in the Qur’an that hint at science. The support vector machine (SVM) 

algorithm classifies question and answers datasets in chatbot applications. 

The number of data sets used is 76, with test data as much as 10%. The test 

results show that the SVM algorithm is quite good in classifying, with an 

accuracy value of 87.5%. While the user test results obtained an average 

MOS of 8.4, which means the chatbot application developed is very effective 

in understanding the Qur'an, which implies science. This research is expected 

to provide an overview of the explanation of the Qur'an about science and 

technology. 
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1. INTRODUCTION 

Industrial revolution 4.0 brings changes in various fields of life, including education. Education 4.0, 

a reflection of the Industrial 4.0 era, refers to a period where paradigms, approaches, and educational 

technology have been changed [1]. Education 4.0 is closely related to the presence of integrated e-learning 

with several Artificial Intelligence (AI) applications, which provide personal learning spaces [2]–[7]. One of 

the learning profiles 4.0 is the learning process that takes place adaptively supported by AI, which regulates 

the learning process according to the profile of students in real-time [3], [8]–[10]. 

The chatbot is one of the AI technologies that has been used in various learning applications [11][12]. 

The chatbot is a computer program built to replace human expertise or human operators to communicate with 

users (humans), working alone without any supervision or assistance from humans[13]. Chatbot applications 

are currently used in thematic learning of the Qur'an or Hadith. The Qur'an is a holy book that explains many 

aspects of life, including those that hint at science and technology. 

The development of the chatbot application was carried out by Muhammad et al. for media for 

learning to read the Qur'an with the Tsaqifa method. The results of testing by 20 respondents using the System 

Usability Scale method obtained a value of 73.3, which means that the chatbot application can be accepted by 

users [14]. Yusuf Nur et al. developed a chatbot on the instant messaging application ChatAja. This chatbot 

was created to make it easier for users to perform worship in the month of Ramadan. There are prominent 

features of the adhan, one day one father, Ramadan quiz, and reminder. The user can well receive the chatbot, 

evidenced by the average value of the respondent's test results, 84.4% [15]. While Kurniawan et al. also 

developed a chatbot about learning Islamic law using the naive Bayes algorithm and Bayesian network. The 

result of dataset classification, nave Bayes is more accurate than the Bayesian network [13]. 

Smutny and Schreiberova reviewed the Facebook Messenger educational chatbot to support learning. 

Of the 47 educational chatbots using the Facebook Messenger platform, it shows that chatbots that are part of 
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the instant messaging application are still in the early stages of becoming artificial intelligence teaching 

assistants [16]. A chatbot for educational needs in universities was developed by Nguyen et al. under the name 

NEU-Chabot. Students can instantly get daily curriculum updates, new admissions, tuition fees, IELTS writing 

assignment scores, etc. NEU-chatbot was developed using the Deep Learning model, where the test results 

obtained an accuracy value of 97.1%[17]. 

The Support Vector Machine (SVM) algorithm has been widely used in chatbot applications. SVM is 

used in the irrigation decision method for the winter wheat growing period in additional irrigated areas. The 

results showed that decision-making accuracy in the wintering, regreening, and jointing periods was 89.4%, 

95.7%, and 93.6%. These results indicate that the proposed method can effectively make optimal decisions for 

water-saving irrigation in the winter wheat season in additional irrigation areas [18]. SVM is also used in the 

predictive model of the rate of biodegradation with multiple linear regression. The results of the comparison 

of several models, the results of the SVM model have a satisfactory fit, robustness, and external predictability 

[19].  

Mean opinion score (MOS) is used in subjective assessment of user experience in using chatbot 

applications. MOS in previous studies was used in speech recognition assessment and management quality 

assessment [20], [21]. This study will provide additional knowledge about the development of chatbots using 

SVM and an explanation of the Koran that hints at science. 

 

2. METHOD 

This research begins with a literature study, namely the collection of written data obtained from 

literature studies. The book used in this study is used as a dataset on the chatbot. The book used is "Ayat-

Science: Secrets of Real and Unseen Greatness in the Qur'an" by Nurrohaman. In addition to the book, the data 

was obtained from expert sources on the Qur'an from the State Islamic University of Sunan Gunung Djati, 

Bandung. Support vector machine (SVM) is used to classify datasets, either questions or user answers, on 

chatbots. 

The architecture of the chatbot application system is generally shown in Figure 1. if the user enters a 

question, the chatbot will process the question. It will go through the text preprocessing stages, namely cleaning  

 

 
Figure 1. System Architecture 

2.1. The Qur'an and Science 

The philosophical basis for developing science or knowledge can be studied and extracted from the 

Qur'an. Like other holy books, the Qur'an has miracles. Among its miracles, the Qur'an explains a lot about 

verses that hint at science. These verses contain scientific information that can be proven true from time to time 

by scientific developments. Even the Qur'an invites all humans to study and prove the verses of science that 

are in the Qur'an. This needs to be done as proof that the Qur'an is a revelation from Allah SWT, which is 

called 'Ijaz al-ilmi' [22]. 
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2.2. Chatbot 

The chatbot is a computer program designed to simulate interactive communication or conversation 

between users (humans) through text, audio, or video. The response obtained is the result of keywords in the 

input made by the user and produces a response that is considered the most appropriate so that the 

communication that occurs seems to be carried out between two humans who communicate with each other 

[23]. There are two chatbot models, namely generative-based-model and retrieval-based-model. 

Generative-based models are chatbot models that can carry out human-style conversations. Bots like 

this need millions of examples to train to get conversational quality like human style. One of the bots that 

implement this model is Siri. Retrieval-based models are another chatbot model that is fairly easy to build and 

also gives more predictable results. API is needed to build this chatbot model [24]. In this study, the chatbot 

that will be built is a chatbot with a Retrieval model. 

 

2.3. Classification 

Classification is a process of examining data objects to group them into certain classes from several 

available classes. In classification, two main tasks must be done: building a model as a prototype that will be 

stored as memory. The second task is to use the model so that recognition/classification/prediction can be made 

on another data object to know which class the data object is in. in the stored model [25]. This classification 

method has the primary purpose, namely, to assist in understanding the grouping of data. 

 
Figure 2. Data Mining Classification 

 

Figure 2 shows that data mining consists of two types: verification-oriented data mining, which is 

oriented to verify user data, and discovery-oriented data mining, which helps find new rules or independent 

patterns from a dataset. Data mining discovery has two methods, namely prediction, and description. The 

description method is oriented to data interpretation which focuses on understanding with visualization. At the 

same time, the prediction-oriented method aims to automatically build a behavioral model that obtains a new 

and invisible sample and can predict the values of the variables associated with the sample. In addition, 

predictions are developed to obtain patterns that form knowledge understandably and quickly to operate. Data 

mining prediction consists of classification and regression techniques. Algorithms used for classification 

include Neural Network, Naive Bayes Classification, Decision Trees, Support Vector Machine, and Instance-

Based [25]. 

 

2.4. Support Vector Machine (SVM) 

Support Vector Machine is a relatively new and powerful method in classification and pattern 

recognition [26]. Support Vector Machine (SVM) is a technique for making predictions, both in the case of 

classification and regression [27]. Initially, the SVM algorithm was created to assist in performing optimal 

binary (two classes) classification. However, later, this algorithm was extended to regression and clustering 

problems [28]. In geometric terms, the SVM binary classifier can be viewed as a hyperplane in the feature 

space that separates points representing positive instances from points representing negative occurrences, as in 

Figure 3. 
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Figure 3. Linear dividing plane 

 

The following equation can determine the class of data to be predicted or test data. 

  with: 

x = data to be predicted class (data testing) 

xi = data support vector, i=1, 2, ...l 

l = many data support vector 

 

The algorithm is designed for binary classification, and when dealing with k class, it can be changed to k(k-

1)/2 binary classification. 

SVM was developed for two-class classification problems, then redeveloped for multi-class 

classification. In multi-class case classification, more than one hyperplane is formed. One of the approach 

methods used is One vs. All, where each i-th classification model is trained with all of the data to find a solution. 

Because the data in the class cannot be separated linearly (non-linearly), a Kernel Trick will be used on the 

initial data features of the dataset using the RBF (Radial Basis Function/ Gaussian) kernel, which is defined by 

K (x, y)=exp(-γ| |x - y||2), >0. 

 

2.5. Data Augmentation 

Experiments from research can be evaluated by testing the Confusion Matrix. The confusion matrix 

is a method that uses a matrix table as shown in the table below; if the dataset only consists of two classes, one 

class is considered positive and the other negative [29]. 

 
Table 1. Confusion Matrix Model 

 True Class 

Positive Negative 

P
re

d
ic

te
d

 C
la

ss
 Positive True positive count (TP) False negatives count (FP) 

Negative False positives count (FN) True negatives count (TN) 

 

After the test data is entered into the confusion matrix, the accuracy value can be calculated. Calculate 

the accuracy value using the following equation.  

 

 accuracy = 
TP+TN

TP+TN+FN+FP
   (2) 

  

3. RESULTS AND DISCUSSION 

  The developed chatbot application can be used in thematic learning of Al-Qur'an verses that hint at 

science 

3.1. Display of Application 

Figures 4 and 5 display the thematic learning chatbot application of Al-Qur'an verses that hint at 

science. 
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Figure 4. Main Interface 

 

 
Figure 5. Conversation Interface 

 

Figure 4 shows the initial view when the user first opens the chatbot. A chat bubble will appear 

containing greetings and explanations about the chatbot. Figure 5 is an interface that shows the conversation 

between the user and the chatbot. The left side of the chat bubble is the chatbot, and the right is the user. 

 

3.2 Testing 

In addition to testing the accuracy value, this study also tested the level of user satisfaction with the 

developed application using the Mean Opinion Score (MOS) framework. 

3.2.1 Accuracy Value 

The level of chatbot curation in answering user questions can be known through testing the confusion 

matrix method. The accuracy value is known using the split percentage of the dataset test scenario and divides 

it into two parts, namely training data and test data. We randomly divided 76 datasets (questions and answers 

on science verses) into 90% training data and 10% test data in this test. The following is a confusion matrix of 

the tests carried out. 
Table 2. Confusion Matrix Testing 

 Label of Prediction 

Physics Biology Math 

P
re

v
io

u
s 

 

o
f 

L
a
b

el
  

  Physics 4 1 0 

Biology 0 1 0 

Math 0 0 2 
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The table above explains that the value in the row in each label is the amount of test data used by the 

label, while the value in the label column is the predicted value from the test data. As in the first line, the 

physics label shows that the test data used are five, but only 4 data are correctly predicted, and one other data 

is predicted on the biology label. In the second line, the biological label uses 1 test data, and all of them are 

predicted to be correct on the biological label. In addition, the mathematical label uses 2 test data, and both are 

correctly predicted on the mathematical label. After getting the confusion matrix, the accuracy value can be 

known by calculating using equation (2). The details of the calculation are as follows 

 

accuracy =  
4 + 1 + 2

8
= 0.875 = 87.5% 

 

From the calculation results above, it can be seen that the accuracy value of the test by dividing the dataset into 

90% training data and 10% test data produces an accuracy value of 87.5%. 

 

3.2.2 MOS (Mean Opinion Score) Testing 

In addition to accuracy, this study also assessed user satisfaction with the use of the chatbot 

application. The assessment framework uses the Mean Opinion Score (MOS), using a questionnaire as an 

assessment instrument. Respondents' assessment was on a scale of 1-10 with a statement of 10-8 being a very 

effective score, 7-6 being effective, 4-2 being quite adequate, while 2-0 being ineffective, and the number of 

questions being 18 samples. Respondents who filled out the assessment were 20 students of informatics 

department State Islamic University of Sunan Gunung Djati Bandung. Testing is carried out repeatedly to 

obtain consistency of judgment from respondents. The assessment has four aspects: clarity of questions, clarity 

of answers, speed of answers, and color and layout. The assessment results show an average question clarity 

value of 8.5, an average clarity of 8.1, an average answer speed of 8.1, and an average and layout of 7.5. The 

results explain that, in general, the application components according to the respondents are very effective, 

except for the color and layout. Figure 6 describes the results of the average respondent's assessment. 

 
  

Figure 6. Diagram of Average Respondent Satisfaction Assessment 

 

The results of the first test obtained a value of 8.3. The second test improved the color and application 

layout aspects and obtained a MOS value of 8.4. The third test was carried out by improving the color and 

layout and the clarity of the answers, and the MOS score was 8.55. The overall average value of the MOS test 

is 8.42. Figure 7 describes the increase and average respondents' satisfaction with using the Quranic verse 

chatbot application that hints at science. The overall user satisfaction assessment results show that they are 

delighted with the chatbot application developed. 
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Figure 7. Mean Opinion Score (MOS) Test Results 

 

4. CONCLUSION 

Implementing the support vector machine (SVM) algorithm on the chatbot application about the 

verses of the Koran that hints at science have succeeded in classifying questions and answers and predicting 

the labels of questions entered by users. The performance of the support vector machine algorithm on the 

chatbot dataset classification model of Al-Quran verses that hints at science is quite good, as evidenced by the 

high accuracy value of 87.5%. While testing from the user side, using MOS, the results obtained that the chatbot 

application developed was very effective in understanding the Qur'an, which implies science. Future research 

can use the Naïve Bayes algorithm or K-Nearest Neighbors with more data sets. As for testing, you can use 

techniques other than MOS. Tests using a statistical approach or big data analysis can be used for data with a 

large enough amount. 
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