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Abstract:- Memorizing the Qur'an is an activity of 

instilling Allah's verses into the heart and mind which can 

later be read without looking at the text. There are many 

techniques in memorizing the Qur'an and the factors that 

influence it, for instance motivation. SMPIT Makassar 

Islamic School is a boarding school that provides 

memorizing the Qur'an as one of its activities. The 

purpose of this study was to determine the factors which 

influence students who pass and do not pass in 

memorizing the Qur'an. The number of surahs 

memorized is limited to 37 suras (Juz Amma) in a period 

of 1 year. In this study there were 63 students consisting 

of 37 students who passed, and 26 students did not pass. 

This study uses a quantitative descriptive method with a 

correlational approach. In the classification process, 

researchers used K-Nearest Neighbor, Forward Selection 

and Particle Swarm Optimization (PSO). Forward 

Selection and Particle Swarm Optimization are used as 

features selection to optimize the number of features used. 

The Forward Selection and Particle Swarm Optimization 

were compared, and the results showed that the optimal 

use of features were three features with an accuracy of 

84% and K=6 on the use of K-Nearest Neighbor and PSO, 

84% with K=2 with three features on the use of K-Nearest 

Neighbor and Forward Selection. The results of this study 

revealed that the factors that influence students who pass 

and do not pass in memorizing the Qur'an are internal 

and external factor. 

 

Keywords:- Al-Qur'an Memorization, Motivation, K-Nearest 
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I. INTRODUCTION 

 

SMPIT Makassar Islamic School is a boarding school 

that focuses on teaching students language skills, information 

technology, sports, and other general subjects; besides that, 

there will be a one-year Al-Qur'an quarantine period that frees 

students from other school burdens. Moreover, only focus on 

memorizing the Qur'an (Juz Amma). Memorizing the Qur'an 

is not impossible because Allah SWT has guaranteed ease for 

the memorizers, which explain in Q.S Al-Qamar verse 22. 
 

 
 

"And in truth We have made the Qur'an easy to 

remember; but is there any that remembereth?" (QS. Al-

Qamar: 22). 

 

Memorizing the Qur'an is a noble activity in the sight of 

Allah SWT, a person who memorizes it will become Ahlullah 

on earth. The miracle of the Al-Qur'an, even though it uses 

Arabic but all Muslims in the world can read and memorize 

it. Every Muslim can memorize the Qur'an, even if only a few 
short letters, such as Surah An-Nas, Al-Ikhlas, Al-Falaq and 

other suras, is part of juz 30 or juz Amma. (Kurniawati, 

2022). In memorizing Qur'an, internal and external factors 

can affect the smooth process of memorization. Personality 

factor as a differentiator from each individual becomes the 

most influential internal factor in the process of memorizing 

the Qur'an, and then the memorization method is an external 

factor which, in the process, becomes a uniform factor for 

each individual. (Fitriyah, 2008). In the learning process, 

everything is processed in the form of memory so that the 

remembered things can be firmly bound within oneself to 

adapt to everyone's life. Therefore, when there are students 
who are not so strong in memorizing but with perseverance 

which have great learning motivation so that they can 

memorize very well, this can be used as an example for 

others. (Kemampuan et al., 2018). Many types of research on 

factors in memorization have been carried out, such as studies 

that measure the level of memorization based on behaviour 

factors to increase students' motivation in memorizing. 

(Marlina, 2018) in this study, it was found that the provision 

of awareness that motivates students to memorize can 

increase the level of student persistence in memorizing so that 

students with high motivation will reach the target of 
memorization faster than students who have the low 

motivation or are not even motivated. At all. (Muliati & 

Oktavia, 2022). 

 

In the memorization process, other factors that influence 

it, such as the influence of teacher and student interpersonal 

communication to improve memorization in the form of 

motivation (Oktarina & Yanti, 2021), teacher and student 

interactions through communication have been shown to 
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affect the level of student motivation in memorizing, based 

on the measurements that have been made it can be explained 
that 33.3% of interpersonal communication variables affect 

the interest in memorizing the Qur'an. The factor of student 

interest in memorizing has excellent potential in the smooth 

process of memorizing the Qur'an. (Wijaya et al., 2021) Then 

the motivational and stimulus factors (changes in the internal 

or external environment that can be known) become factors 

that affect the student's memorization process. Age, location, 

and time management are pretty influential factors in 

memorizing (Simanjuntak, 2021). Not only that, the length 

and shortness of the verses of the Qur'an to be memorized are 

factors that affect the time of memorization. Previous 

research shows that internal factors that affect student 
memorization are personality, interests and talents, and 

memory abilities. In contrast, external factors include the 

method used, motivation, fluency in reading and writing, 

routine practice, time, facilities and places. Based on this, the 

researcher will make this factor a reference variable in 

measuring the level of student memorization. One of the 

obstacles SMPIT Makassar Islamic School faces is the 

difficulty in knowing the factors that affect students' 

performance in memorizing the Qur'an. So the purpose of this 

study is to find out what factors influence students in 

memorizing the Qur'an. 
 

II. METHODS 

 

 This research is a quantitative descriptive study with 

a correlational approach. Correlational research is research 

that aims to determine the cause-and-effect relationship 

between the independent variable and the dependent variable. 

(Saputra et al., 2019) Then this research was conducted on 63 

students of SMPIT Makassar Islamic School. 18 features are 

used to measure the factors that influence the process of 

memorizing the Qur'an, namely semester grades, 

cooperation, parental roles, discipline, evaluation 
implementation, communication patterns, motivation, level, 

read and write Quran, activity, personality, environmental 

changes, interests, reward, adaptation, motivation, age, and 

gender. In collecting data, the researcher used a value scale 

of 0-100 with the criteria of values 0-30 = low, 31-60 = 

moderate, and 61-100 = high. Then the data that has been 

collected is classified using the k-nearest neighbour (KNN) 

algorithm with k = 3. The data classification results are then 

optimized using a forward selection approach and particle 

swarm optimization (PSO) to reduce the number of features 

used to determine the factors which are very influential in the 
process of memorizing the Al-Quan. In the testing process, 

the author uses google colab, an application for data 

processing and machine learning model-making. The last step 

is to compare the results of forwarding selection optimization 

and particle swarm optimization (PSO), which one of the 

optimizations is the best to use in conjunction with KNN. 

 

 

 

 

 
 

Table 1. Student Database 

 
Source: Google Collab Results, 2022 

 

Google Colab Preparation 

Google Collaboratory, or "Google Colab" for short, is a 

product of Google Research. Colab allows anyone to write 

and execute arbitrary python code through a browser and is 

perfect for machine learning, data analysis, and education. 
(Gunawan et al., 2020) More technically, Colab is a hosted 

Jupyter notebook service that requires no setup for use while 

providing free access to computing resources, including 

GPUs. 

 

Set up a google account first, then visit 

https://colab.research.google.com and create a new Notebook 

with File Menu > New Notebook. Import the dataset using 

the commands shown in Figure 1, click Connect to Google 

Drive, select a Google Drive account, connect to, and click 

Allow. 
 

 
Fig 1. Connect Google Colab to Google Drive 

 
Once Google Colab has successfully connected to 

Google Drive, import the dataset to be used, as shown in 

Figure 2. 

 

 
Fig 2. Import Student Dataset 
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 Application of KNN+Forward Selection 

Forward selection is a method for selecting the most 
influential variable on the target variable. This method begins 

by selecting the variable with the most significant correlation 

with the target variable. Then, the variable with the most 

significant correlation with the remaining target variables will 

be selected. This process will continue until no variable has 

the most significant correlation with the remaining target 

variables. (Nanja & Purwanto, 2015) The forwarding 

Selection in KNN aims as a Feature Selection to select the 

variables that have the most influence on the target variable. 

Thus, there will be a decrease in the dimensions of the data 

so that it can speed up the KNN process. 

 
In this stage, forward selection is used, namely choosing 

variables that provide information with predictive accuracy 

so that the performance of an algorithm can be optimized. 

Forward selection works on the principle that this approach 

builds the model, starting with no variables in the model and 

adding useful ones. The general flowchart or schema is as 

follows, Figure 3. 

 

 
Fig 3. Flowchart Forward Selection 

 

The training data is carried out in stages, starting from 1 

variable to the level or number of variables that produces the 

best performance or accuracy value or the minor error. For 

example, testing data with two variables produces a minor 

error. When tested again with three variables and producing 

a more excellent error value compared to 2 variables, a minor 

error is obtained in the second variable, which means the 
second variable is significant; the process is stopped when all 

independent variables have been tested. The forward 

selection algorithm will be tested on each data, starting from 

1-period variable data to 10-period variable data, which 

produces the best accuracy. Feature selection using forward 

can be seen in Figure 4. 

 

 
Fig 4. Feature Selection Using Forward 

 

 Application of KNN+PSO 

Particle Swarm Optimization (PSO) is a method 

inspired by the nature of a group of animals such as birds, 

termites, bees, and ants. The PSO algorithm mimics the 

properties of some of these organisms. This trait consists of 

habits carried out in daily activities and the influence of 
individuals on others in a population. (Okwu & Tartibu, 

2021). 

 

The word "particle" refers to an individual, for example, 

a bird in a bird population. Each individual or particle is 

interconnected with their respective intelligence and 

influenced by the behavior of other groups in the population. 

(Bharath et al., 2022) Under these conditions, if one particle 

finds an effective or shorter path to the food source, the other 

particles will follow that path even though their initial 

location is far from the group. 
 

The KNN+PSO algorithm is applied to classify student 

achievement data sets in memorizing the Quran. The dataset 

was divided into the training set and the test set. The training 

set is used to train the KNN+PSO algorithm, and the test set 

is used to test the algorithm's accuracy. Python library needed 

for the implementation of the algorithm, as shown in Figure 

5. 

 

 
Fig 5. Importing KNN+PSO Libraries 
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After the library is imported, the dataset is loaded into 

the google colab environment and creates a dataframe using 
the pandas' library. How to import and create a dataframe can 

be seen in Figure 6. 

 

 
Fig 6. Creating Student Dataframes 

 

 Divide the dataset into features and targets (X and 

y), then split the data into training and testing data with a ratio 

of 80:20, as shown in Figure 7. 

 

 
Fig 7. Creating Feature and Target Columns 

 

 To determine the best number of K, repeat for K = 1 

to 8 and calculate the accuracy values for each K. Then, select 

the K with the highest accuracy value. In this case, K = 6 has 

the highest accuracy value of 0.84. Then, classify with KNN 
using K = 3 and calculate the value of accuracy, precision, 

recall, and F1 score. as shown in Figures 8 and 9. 

 

 

 
Fig 8. Calculating the accuracy of KNN 

 

 
Fig 9. Calculating Precision, Recall and f1-Score 

 

The application of PSO to this data classification is 

made by changing the value of k on the KNN to 1, then 

calculating the fitness value of each particle. The fitness value 

is calculated by calculating the accuracy of each particle. 

Afterward, the particle with the best fitness value will be used 

as the gbest particle. Then, the particle with the worst fitness 
value will be used as the lbest particle. Then, the velocity and 

position values of each particle will be updated. After that, 

the fitness value of each particle will be recalculated. This 

process will be carried out for 100 iterations. After 100 

iterations are completed, the particle with the best fitness 

value will be used as the gbest particle. More details can be 

seen in Figures 10 and 11. 

 

 
Fig 10. Application of PSO to KNN (1) 
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Fig 11. Application of PSO to KNN (2) 

 

Determine the most influential feature selection in 

memorizing the Qur'an using the KNN and PSO algorithms. 

The optimization results obtained 3 features that are most 

influential in memorizing the Qur'an, namely reading and 

writing the Qur'an, activeness in doing sunnah practices, 

implementation and evaluation when the memorization 
process is carried out. as in Figure 12. 

 

 
Fig 12. Define PSO Result Features 

 

III. RESULTS 

 

The results of the KNN+Forward Selection calculation 

are evaluated based on the confusion matrix. The confusion 

matrix used to calculate classification accuracy value, 

(Miranda et al., 2018) confusion matrix contains true positive, 

true negative, false positive, and false negative values.   Then 
the values of accuracy are calculated using the formulas in 

Google Colab without PSO. After optimizing PSO, the 

resulting accuracy, precision, recall, and f-measure values 

compare with the accuracy, precision, recall, and f-measure 

values. The results of the evaluation of data classification 

with KNN and Forward Selection can be seen in Table 2. 

 

Table 2. KNN+Forward Selection Accuracy 

 
Source: Google Collab Results, 2022 

 

The results of the calculation of KNN+PSO are the same 

as being evaluated for KNN+Forward Selection based on the 

confusion matrix. The results of the evaluation of data 

classification with KNN and PSO can be seen in Table 3. 

 

Table 3. KNN+PSO Accuracy 

 
Source: Google Collab Results, 2022 

 

IV. DISCUSSION 

 

 From the test results, the best accuracy using 

KNN+PSO is 0.84 or 84% at K = 6 and the best using 

KNN+Forward Selection is 0.84 or 84% at K = 2, meaning 

that the model can predict well whether students can 

memorize the Qur'an. The test results also found in KNN+ 

PSO that the most influential features in the process of 

memorizing the Qur'an, namely reading and writing the 

Qur'an, activeness in doing sunnah practices; implementation 

and evaluation when the memorization process was carried 
out. While on KNN+Forward Selection activeness in doing 

sunnah practices; implementation and evaluation; motivation 

become an influential features  However, the results of this 

test still cannot be used directly to measure the level of 

memorization of the Qur'an because there are still several 

factors that have not been measured, such as internal factors 

such as personality, interests, talents, and memory abilities. 

External factors include the method, motivation, fluency in 

reading and writing, routine practice, time, facilities, and 

place. Thus, this study still requires further research to better 

measure the level of memorizing the Qur'an. However fourth 

features, namely reading and writing the Qur'an, activeness in 
doing sunnah practices; implementation & evaluation; and 

motivation  at least, results of this research can be used as a 

consideration in measuring the level of memorization of the 

Qur'an. 
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V. CONCLUSIONS AND SUGGESTIONS 

 
From the results of this study, it can be concluded that 

the factors that influence the process of memorizing the 

Qur'an are reading and writing the Qur'an, activeness in doing 

sunnah practices, and implementation and evaluation when 

the memorization process is carried out. Thus, this research 

can be used to measure the level of memorizing the Qur'an. 

The authors want to acknowledge this research as supported 

by the University of Amikom Yogyakarta and declare no 

conflict of interest. 
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