
 

30 

Android-Based Augmented Reality: An Alternative in 

Mastering Tajweed for Student Learning 
 

Zulfani Sesmiarni1*, Gusnita Darmawati2, Yulifda Elin Yuspita3, Saiful Yeri4  

and Ilian Ikhsan5 
 

1*Faculty of Tarbiyah and Teacher Training, Universitas Islam Negeri Sjech M. Djamil Djambek 

Bukittinggi, Indonesia. zulfanisesmiarni@iainbukittinggi.ac.id, 

Orcid: https://orcid.org/0000-0001-5209-318X 

 
2Faculty of Tarbiyah and Teacher Training, Universitas Islam Negeri Sjech M. Djamil Djambek 

Bukittinggi, Indonesia. gusnitadarmawati@iainbukittinggi.ac.id 

Orcid: https://orcid.org/my-orcid?orcid=0009-0008-8001-618X 

 
3Faculty of Tarbiyah and Teacher Training, Universitas Islam Negeri Sjech M. Djamil Djambek 

Bukittinggi, Indonesia. yulifdaelin@iainbukittinggi.ac.id 

Orcid: https://orcid.org/my-orcid?orcid=0009-0003-7901-2505 

 
4Faculty of Tarbiyah and Teacher Training, Universitas Islam Negeri Sjech M. Djamil Djambek 

Bukittinggi, Indonesia. Saifulyeri1987@gmail.com 

Orcid: https://orcid.org/my-orcid?orcid=0009-0007-7254-118X 

 
5Faculty of Tarbiyah and Teacher Training, Universitas Islam Negeri Sjech M. Djamil Djambek 

Bukittinggi, Indonesia. ihsanswl3@gmail.com, 

Orcid: https://orcid.org/0009-0002-3851-4413 

 

Received: February 08, 2023; Accepted: March 26, 2023; Published: May 30, 2023 

 

Abstract 

Nowadays, the knowledge of recitation (Tajweed) is only seen as classical knowledge; it only needs 

to be memorized and practiced without needing to be understood. The purpose of this study is to 

design learning media in the science of recitation using Android-based augmented reality. The 

method used is Research and Development in application-based augmented reality technology 

which is applied in tajwid learning. The research design that was carried out was to create and 

develop an Android-based application by displaying various laws in the science of recitation used 

in reading the Qur'an., where the marker identified with the camera would produce a display of the 

Qur’anic verse and completed with the law of Tajweed and also equipped with an audio play menu. 

It can be concluded that this research found that the developed media can only provide knowledge 

about basic Tajweed, which can only be accessed through one platform, namely Android, so this 

learning media still needs additions and developments in the system. It can be in the form of 

additions in the discussion of the Tajweed and the development of the application system so that 

this application can be accessed not only using Android. Still, it can also be accessed using a laptop 

or computer. 
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1 Introduction 

The function of the Koran as a foundation and guidance in the life of Muslims, as Allah explicitly 

explains it in (Q.S. Al-Baqarah verse 2). Therefore, if humans want a good, prosperous and successful 

life in this world and the hereafter, they should use Qur’an as a guide in everyday life. Making the Qur’an 

a friend in everyday life can be done by getting used to interacting with it as often as possible. By 

continuing to read and understand the Qur'an, the interaction will continue so that the function of 

guidance and direction in life will continue to occur. At the beginning of the revelation of the Koran, the 

Prophet emphasized to friends to read and memorize the text that was revealed. So that the spread of the 

Koran was carried out from one friend to another orally. (Akkila and Abu-Naser, 2018). 

The routine of continuing to read the Qur'an is a worship and a must for Muslims. Someone who 

reads the Qur’an must be able to give the rights of each letter because the Arabic language is very risky 

with changes in meaning. Thus, if one letter or one punctuation mark changes, it may cause a difference 

in the meaning of a word or sentence. For example, in Ibn Kathir's interpretation, it is stated that if 

someone reads the fifth verse of Surah Al-Fatiha without using tasydid on the letter yes, then Ibn Kathir's 

interpreted that it can change its meaning from what it should mean as "Only to You we worship and 

only You. It is to You that we ask for help," turned to “the sun we worshiped and asked for help (Abdul 

Ghofar and Al-Atsari, 2019). 

Therefore, maintaining the reading of the Qur’an from errors and changes and maintaining the oral 

(mouth) from reading errors has become a must. Maintaining the recitation of the Qur’an from any 

mistakes is the goal of the Tajweed. Tajweed is a scientific discipline that teaches readers to understand 

how to read the Qur'an properly and correctly. However, in the eyes of most Muslims, such a mindset is 

poorly understood, so the Tajweed is only considered classical knowledge, which is enough to be 

memorized and applied without the need to understand (Nasution, 2014). 

Studying Tajweed is fardhu kifayah (a society obligation) while reading the Qur’an properly 

(according to the Tajweed) is fardhu Ain (an individual obligation) (Sudiarjo, Mariana and Nurhidayat, 

2015). There are many sentences in the Qur’an and hadith that require the practice of recitation Qur’an 

by using correct Tajweed in every reading of the Qur’an. The Qur’an is studied to understand the 

meaning or message behind the text. Thus, to get the meaning following the Qur’an, it is necessary to 

understand qiraat and how to read the Qur’an properly and correctly. How to read the Qur’an properly 

and correctly can be learned with Tajweed (Haryanto and Rohimin, 2020). However, this is not in line 

with what is happening in the field, especially in education. As reported by Tribunnews.com, the 

Director of Islamic Religious Education at the Ministry of Affairs, Rohmat Mulyana Sapdi, stating that 

the low ability to read the Qur'an should be a common concern. He conveyed this statement based on 

data from the Ministry of Affairs, which showed that many students still could not read the Qur’an. He 

argued that this is caused by several factors, including the lack of student interest and teacher competence 

(Fahlevi, 2021). 

Therefore, to build students’ interest in learning the Qur’an and Tajweed, it is necessary to develop 

a teaching method that is fun and not boring for students so that it can encourage students' interest in 

learning the Qur’an and the Tajweed. In terms of technological development, many media have been 

created and developed. However, many existing media still need improvements so that the developed 

media can provide more effective or enjoyable learning in reading Qur’an. The urgency of this study 

needs to be considered because the tracing has been done digitally. The research done by Jumarlis (2018) 

explains AR-based smart hijaiyyah learning. The AR technology in this study is only intended to project 

images of letters and sounds from these letters. Another research related to Tajweed has been previously 
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done entitled Digital Applications of Tajweed Minutes in Improving the Ability to Read the Qur'an. This 

research requires several tools such as laptops and LCDs to display the knowledge of recitation, which 

then students are asked to read, listen to, and ask for ununderstood material (Khairul and Haramain, 

2018). 

The A.R. technology has been used in many fields, such as education, medicine, military, industry, 

and entertainment. In the education field, usually, this kind of technology is used as an educational 

medium for learning; in the military, it is usually used for training or war simulation; in industry, it is 

usually used for promoting any products; while in entertainment, it is usually used for the game (Hanif, 

2018). The current maturity of augmented reality (A.R.) and virtual reality (V.R.) (Akbari, Ha and Kok, 

2022). The developments of virtual reality (V.R.) and augmented reality (A.R.) research in hospitality 

and tourism (Wei, 2019) 

The implementation of learning, especially tajwid, can be interesting when combined with the use of 

learning technology, namely Augmented Reality. The use of AR technology presents information and 

displays objects in digital-based learning. AR learning is able to provide a view in the real world with 

some use of equipment such as webcams, computers, cellphones, or special glasses. Because use in the 

real world is not able to identify virtual objects by naked eye. So that the use of computers and cameras 

is needed as a medium that has the ability to represent objects in the virtual world into the real world. 

This technology has been commonly used in education as a medium of learning. However, this 

technology has not been widely used in formal education, especially in learning Qur’an and Tajweed. 

This technology is only widely used in the manufacture of educational games and other games so that 

children or students are more familiar with games because this technology is rarely used for other 

purposes, for example, making applications about designing learning media for Tajweed so that it can 

help someone in reading the Qur’an with good and correct Tajweed. Therefore, one way that is 

considered effective and efficient to increase students' interest in learning Tajweed is by designing a 

learning medium by implementing an application in it (Rodliyah, Sani and Arif, 2020). 

There have been many researchers who have done research related to the use of A.R. technology. It 

includes research conducted by (Fatdha and Putra, 2020) which says that learning applications that 

utilize A.R. technology are alternative media in studying Tajweed. The application was made as a 

learning media for Tajweed for students by applying Augmented Reality technology so that the learning 

process looks real. It can be said that based on this research, markers with detailed patterns are easy to 

detect by the camera of Android devices. Furthermore, research conducted by (Septana, Putra and Safei, 

2020) sLearning development results are strongly supported by the results of the use of learning media. 

Augmented Reality is one of the learning media that has a significant influence on improving learning 

outcomes. Besides, the research conducted by (Hamid and Jamil, 2019) found that one form of learning 

media that can be used to motivate students to explore and control from a different perspective is A.R. 

Furthermore, a research conducted by (Akkila and Abu-Naser, 2018) found that an intelligent ITS 

(intelligent tutoring system) system was developed to teach Reading Qur’an "Tajweed" with Riwaya 

which aims to overcome problems in terms of reading the Qur’an; Hafs from 'Aasem the way the 

Shatebiyyah (the most popular narration in many countries) is presented. This system provides 

personalized training and direct feedback to students who want to become teachers. 

Previous research has developed AR media as alternative media in various materials. However, the 

AR media that has been developed does not contain the emphasis on sound and the concept of recitation 

which is actually in accordance with the law of recitation. Then this study aims to design learning media 

for recitation of recitation by using Augmented Reality technology based on android. This application 

is designed not only for students. However, the application was also created to make it easier for lecturers 
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to teach the Tajweed to their students. The display of the Tajweed law in this application will be 

accompanied by colors and an explanation of the Tajweed law. At the same time, this application will 

also be equipped with an audio play. Hence, by using this application, educators and students will be 

able to read the Qur’an more quickly and apply the Tajweed properly and correctly, following the rules 

contained in the Tajweed.  

2 Review of Related Literature 

2.1. Learning Media 

Media is essentially a component of the learning system. As a component, the media should be integral 

and must follow the overall learning process (Nurrita, 2018). Learning activities must be more effective 

if an educator can provide related devices and support these learning activities (Winaya, Dibia and Rati, 

2020). For example, in learning fiqih about the ablution chapter. This material is considered easy to 

understand if a teacher can demonstrate the procedure for ablution by using a video display in front of 

the class. This means that using technology as a medium in learning must be done, as is learning through 

Learning Applications (Noor et al., 2021). An application is a program with command processing 

activities to carry out user requests with a specific purpose. Applications can be used for learning 

purposes by considering that there should be interactions between learning components in a learning 

process. One of the possible learning approaches between these learning components is interactive 

learning. Interactive learning is the opposite of traditional learning, namely elements structured to 

increase students' understanding of concepts interactively through thinking and working activities that 

generate feedback through discussions with or without instructions from educators (teachers) 

(Supriyanto, 2018). In general, educational media has the following uses: (a) Learning will attract more 

students' attention so that it can foster learning motivation; (b) Teaching materials will have a clearer 

meaning so that students can better understand them; (c) Teaching methods will be more varied; (d) 

Students will do a lot of learning activities because they do not only listen to teacher descriptions, but 

also other activities such as observing, doing, demonstrating and others (Darmawati, Elin and Monia, 

2021). Thus, learning media has the potential to create a learner-centered learning environment by 

empowering students to become creators and producers of knowledge and providing opportunities to 

interact and collaborate (An, 2021; Lindasari and Farida, 2021). 

2.2. Tajweed 

The etymological meaning of tajwid is "to increase". However, from an epistemological perspective, 

this means removing the pronunciation of the hijaiyah letters from their proper place of exit with proper 

and proportional rights. As for the original nature of letters, they are always attached and are called letter 

rights, such as AI Jahr, Isti'la', istifal, and so on. Meanwhile, letters mustahak characterize letters issued 

from time to time, such as tafkhim, tarqiq, ikhfa', and so on. (Ismail and Wardani, 2019). Another opinion 

also states that linguistically Tajweed is a refinement, while the terminology is reciting each letter of the 

Qur’an from the point of articulation and giving privileges, is a way of keeping the tongue from making 

mistakes in reading the Qur’an (Akkila and Abu-Naser, 2018). The main discussion or what is studied 

in Tajweed is the 29 letters, in various harakah (lines) and relationships (Ashadiqhi, Erlansari and 

Coastera, 2020). Tajweed is a knowledge that studies the rules or procedures for reading the Qur’an as 

well as possible (Rashed and Tamuri, 2021). The knowledge of recitation is part of the knowledge of 

the Ulumul Qur’an that needs to be studied (Habibbulloh and Arifin, 2019). 
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2.3. Augmented Reality 

Augmented Reality, or in Indonesian translated into additional reality, is a technique that combines two-

dimensional and three-dimensional virtual objects into a real three-dimensional sphere and then projects 

these virtual objects in real-time (Pamudji et al., 2017). Augmented reality (A.R.) is a technology that 

combines two-dimensional or three-dimensional virtual objects into a real three-dimensional 

environment and then projects these virtual objects in a real environment (Fatdha and Putra, 2020). This 

Augmented Reality (A.R.) technology allows users to view and interact in real-time with virtual images 

projected seamlessly in the real world. A.R. systems can be used to create unique collaborative 

experiences. For example, users in the same location can view shared 3D virtual objects with which they 

interact, or users can annotate video views, enabling them to collaborate remotely (Lukosch et al., 2015). 

This augmented reality technology can add certain information into the virtual world and display that 

information in the real world with the help of equipment such as webcams, computers, Android 

smartphones, or special glasses. Users in the real world cannot see virtual objects directly, so to identify 

objects, intermediaries are needed in the form of computers and cameras, which will later add virtual 

objects into the real world (Mauludin, Sukamto and Muhardi, 2017). Augmented Reality (A.R.): In 

physical reality, participants also see virtual elements (Arena et al., 2022). A.R. is created to help users 

enjoy searching, selecting, and purchasing products or services freer (Abed, 2021). Augmented Reality 

strives to overlay additional layers of useful (Massis, 2015). 

2.4. Android 

Android is an operating system for Linux-based mobile devices that includes an operating system, 

middleware, and applications (Kuswanto and Radiansah, 2018; Ummah et al., 2021). Android provides 

an open platform for developers to create applications freely for Android smartphone users (Sari and 

Okra, 2020). Android is the most widely deployed end-user-focused operating system (Astuti, Sumarni 

and Saraswati, 2017). Through its growing set of use cases encompassing communication, navigation, 

media consumption, entertainment, finance, health, and access to sensors, actuators, cameras, or 

microphones, its underlying security model needs to address a host of practical threats in a wide variety 

of scenarios while being useful to non-security experts (Mayrhofer et al., 2021). In essence, Mayrhofer 

and his friends revealed that Android is an operating system that focuses on its users, where the use of 

Android includes communication systems, information, social media, and so on (Park, M., 2019). 

3 Research Methodology 

3.1. Types of Research 

This research was conducted using Research and Development (R&D) by developing an application for 

learning Tajweed using android-based augmented reality. During the research, there was a development 

for the application to learn to read Qur’an and Tajweed by using Unifield Modeling Language. Here are 

the steps used in the research as stated in Figure 1: 

 

Figure 1: The Procedures of the Research 

System development method
Analyzing system (the 
currewnt system run

Designing the system  
(flowchart, program 

architecture, use case diagram)
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3.2. System Design Method 

The system design method for developing this learning media uses the Unifield Modeling Language 

(UML) model. UML is one of the visual modeling methods used in designing and manufacturing object-

oriented software (Prihandoyo, 2018). UML becomes a writing standard or a kind of blueprint which 

includes a business process and writing classes in a specific language. Several UML diagrams are often 

used in the development of a system, namely: Flowchart: A flowchart of activities in the running system, 

Program architecture: Describes the interaction between objects in and around the system in the form of 

messages depicted against time, Use Case diagram: Is a description of the expected functionality of a 

system, and represents an interaction between actors and the system. In the use case diagram, there is an 

actor, a picture of an entity from a human or a system that works on the system (Booch, 2005). 

3.3. Running System 

The current teaching and learning system still tend to use manual methods in the learning process, where 

most teachers rely on books as the main media; as a result, students get bored quickly because they 

mostly listen when studying (Jumarlis, 2018). 

 

Figure 2: Running System 

From the current system, it can be seen: When in the learning process, a teacher writes about the 

rules and laws of recitation on the blackboard, then students pay attention to what the teacher has written. 

The same thing happens when a teacher says or gives an example of how to read one of the laws of 

recitation, then students repeat and practice it. So, based on this, the author proposes to design a media 

in the Tajweed learning process using Augmented Reality (A.R.) technology based on Android so that 

students are more interested and active in learning the Qur’an. 

3.4. System Design 

System design is carried out to describe the work of the application internally and the interaction of the 

system with application users. The design of this system is described in the form of flowcharts, program 

architecture, and use diagrams as follows: 

3.4.1. Flowchart 

The flowchart in designing the system on the running application describes the procedures and steps of 

this application, which starts from the start menu and ends with the finish menu, as stated in the following 

figure 3.  
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Figure 3: Flowchart of Program Design 

3.4.2. Program Architecture 

The architecture of this program describes the interaction between the user and the running system. This 

section describes the method being designed for Tajweed's learning process, which consists of several 

steps. These steps include: The user puts a marker that has been previously registered. If the marker is 

valid, it will proceed to the next process. If it is not valid, then the user will repeat the marker 

identification process. The marker that has been valid and identified will display the play button or 

paragraph button. After you touch the verse button, the system will automatically display the law of 

recitation via an android smartphone. For more details, the steps above can be seen in the following 

figure 4: 

 

Figure 4: Program Architecture 
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3.4.3. Use Case Diagrams 

Use case diagrams describe the system from the user's point of view so that the description of use case 

diagrams focuses on the system's functionality. It is aimed to understand the system's needs easily. 

Besides, the description of the application design which has been developed is in the case diagram. The 

description of the application system through the case diagram can be seen in figure 5 as follow:  

 

Figure 5: Use Case Diagram 

4 Results and Discussion 

4.1. Program Implementation 

After carrying out the previous stages in developing Tajweed learning media using Android-based AR 

technology, the next step is to implement the system that has been designed. At this stage, the program 

design results will be displayed starting from the main menu display on the screen. 

4.1.1. Face-to-Face Main Menu 

  

Figure 6: Initial Display of the Program 

The initial view in the main menu will display three menus, namely the camera menu, paragraph menu, 

and end menu. If the user presses the camera menu, the results will appear as follows. 

4.1.2. Face-to-Face 3D Camera 

 

Figure 7: 3D Camera View 
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The figure 7 above is a 3D camera menu view. If the menu selected by the user is the 3D camera menu, 

then the display will look like the figure 7 above, where the A.R. camera will appear. 

4.1.3. Face-to-Face A.R. Menu 

  

Figure 8: Display of the Verse Menu 

If the user selects the verse menu on the media, the later display is like the figure 8 above, where a 

selection of verses from the selected surah will appear. 

4.2. Comparison to Previous Findings 

At this point, the researcher compared the application which is developed to the previous findings which 

were done by (Fatdha and Putra, 2020) entitled Implementation of Augmented Reality with Marker 

Based Tracking Method as Learning Media for Tajweed on the Android Platform. The previous finding 

more focused on introducing the kinds of Tajweed law as stated in figure 9: 

 

Figure 9: Learning Menu Display on Previous Findings 

Meanwhile, on the developed application, it presents the theory and practice together while also 

explaining the kinds of Tajweed law and how to read it. Besides, this application also helps the users to 

identify Tajweed law which appears in one verse. It can be seen in figure 10 up to figure 19.  

4.3. Media Test Results 

4.3.1. Media Initial View 

The figure 10 below is an initial view of the application before entering the next view. 
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Figure 10: Media Preview 

4.3.2. Intro View 

 

Figure 11: Intro Display 

The figure 11 above is an overview of the application before entering the main menu. 

4.3.3. Main Menu Display 

 

Figure 12: Main Menu Display 
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In the figure 12 above is the main menu display of the application that displays Surah al-Fatihah from 

the first verse to the last verse. Then on the left side of the display on the screen, under the paragraph 

section, there is an exit menu. This menu is useful if the user wants to exit the main menu display. 

4.3.4. First Verse Display 

 

Figure 13: Display of Surah al-Fatihah Verse 1 

It can be seen in the figure 13 above that there is a new display in the upper right part or column on the 

screen that contains an explanation of the reading law contained in the first verse in Surah al-Fatihah. 

Then, the column below contains the names of the laws of recitation, where each law of recitation has a 

different color so that it becomes easier when you want to identify one of the laws of recitation. 

4.3.5. Second Verse Display 

 

Figure 14: Display of Surah Al-Fatihah Verse 2 

The figure 14 above explains the law of reading in the second verse in Surah al-Fatihah. Each Tajweed 

law in the verse has its own color, making it easier for users to identify what Tajweed laws are in the 

verse. 

4.3.6. Third Verse Display 

The figure 15 below explains the reading laws in the third verse in Surah al-Fatihah. Then there is an 

audio play display at the top center of the screen. 
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Figure 15: Display of Surah Al-Fatihah Verse 3 

4.3.7. Fourth Verse Display 

 

Figure 16: Display of Surah al-Fatihah Verse 4 

The figure 16 above explains the law of reading in the fourth verse in Surah al-Fatihah. In addition, the 

3D effect of the displayed verse is a function of A.R. technology in this learning media, which sees 

virtual objects in 3D. 

4.3.8. Fifth Verse Display 

 

Figure 17: Display of Surah Al-Fatihah Verse 5 

The figure 17 above explains the reading laws in the fifth verse in Surah al-Fatihah. 
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4.3.9. Sixth Verse Display 

 

Figure 18: Display of Surah Al-Fatihah Verse 6 

The figure 18 above explains the law of reading in the sixth verse in Surah al-Fatihah. 

4.3.10. Seventh Verse Display 

 

Figure 19: Display of Surah Al-Fatihah Verse 7 

The figure 19 above explains the law of reading in the seventh verse of Surah al-Fatihah. Media can help 

clarify and convey messages according to the purpose of the message. The figure display in 19 is a 

demonstration process of the Tajweed learning media currently being developed. It starts by 

demonstrating the initial display of the media in the program, which is then followed by the intro menu 

display, and then only after that enters the main menu display. A.R. technology in this learning media 

makes objects visible in 3D so that the verses appear to appear, which makes them more visible. The 

developing Quranic verse recitation recognition with tajweed checking rules function (Ibrahim et al., 

2013). Implementing new technologies to meet curricular demands and reach instructional outcomes is 

often difficult, requiring a lot of trial and error (Lege and Bonner, 2020).  

Learning media using A.R. is useful in clarifying and helping visualize abstract concepts to 

understand an object model's structure. A.R. is widely used in gaming, medicine, and image processing, 

while it is still rarely used in education. In this sense, A.R. may offer unique advantages and benefits to 

creating inclusive AR-based educational settings (Bacca et al., 2014). The advantage of this developed 

media is that the display of verses containing the law of Tajweed is equipped with colors to make it 

easier for users to identify them. Besides, this media is also equipped with an explanation of the law of 

Tajweed and how to read it. Finally, this media is also equipped with an audio play, so it is also friendly 

to students who are blind. 
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5 Conclusion 

Based on the results of the research and discussion described above, it can be concluded that the 

developed media is intended for educators, both teachers, and lecturers, to make it easier to teach 

Tajweed to their students, and vice versa, both students and students, can easier to learn the Tajweed. 

The developed media also aims to attract students (students and students) to be more interested and enjoy 

studying Tajweed. This learning media uses the software development life cycle (SDLC) model in the 

system design process. This learning media displays the verses of the Qur’an accompanied by an 

explanation of what reading laws are contained in each of these verses. This application works by 

utilizing Augmented Reality (A.R.) technology. The suggestions that can be conveyed are that this 

application is still limited to an introduction to the most basic laws of enjoyment, so the study is not in-

depth. Therefore, it is expected that, in the future, further research can provide additional material in the 

form of deepening the knowledge of recitation; about the types of Tajweed laws that exist in the Qur’an, 

for example, the various laws of reading ikhfa and so on. Furthermore, this application only runs on 

Android. It is recommended for other researchers to be able to complete the shortcomings in this study. 
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