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 This study aims to describe the views of teachers and students in 

Islamic schools regarding Augmented Reality (AR) assisted 

learning to facilitate student involvement in learning, as well as 

increase teacher-student interactions in the learning process during 

the Covid-19 pandemic. This study uses a mixed method with a 

qualitative-quantitative explanatory design. The data collection 

technique used a questionnaire involving 31 respondents, 3 

teachers, and 3 students as resource persons in three Islamic high 

schools in Lampung Province. The results of the study show that 

AR-assisted methods have the potential to increase teacher-student 

interaction by implementing a Learning Management System 

(LMS) that suits their needs and learning facilities. The results also 

show that AR provides an effective learning experience, because it 

displays 3D images so that it is easily accepted by students and 

makes students interested in learning during online learning. 

Therefore, the use of AR in learning has the opportunity to increase 

learning interactions between teachers and students. 
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AUGMENTED REALITY (AR) DALAM PEMBELAJARAN FISIKA: 

PELUANG UNTUK MENINGKATKAN INTERAKSI GURU DAN 

SISWA DALAM PEMBELAJARAN ONLINE 
  ABSTRAK 
Kata Kunci: 

Augmented Reality (AR) 

Interaksi guru dan siswa 

Pandemi covid-19 

 

 Penelitian ini bertujuan untuk  mendeskripsikan pandangan Guru 

dan Siswa di sekolah Islam tentang pembelajaran berbantuan 

Augmented Reality (AR) untuk menfasilitasi keterlibatan siswa 

dalam pembelajaran, serta meningkatkan interaksi Guru dengan 

Siswa pada proses pembelajaran di masa Pandemi Covid-19 ini. 

Penelitian ini menggunakan metode campuran dengan design 

explanatory kualitatif-kuantitaif design. Teknik penggumpulan 

data menggunakan angket yang melibatkan 31 responden, 3 Guru, 

dan 3 Siswa sebagai narasumber di tiga Sekolah Menengah Atas 

Islam di Provinsi Lampung. Hasil penelitian menunjukkan metode 

berbantuan AR berpotensi meningkatkan interaksi Guru dan Siswa 

dengan menerapkan Learning Management System (LMS) yang 

sesuai kebutuhan dan fasilitas belajar. Hasil penelitian juga 

menunjukkan bahwa AR memberikan pengalaman belajar yang 

efektif, karena memunculkan gambar 3D sehingga mudah diterima 

siswa dan membuat siswa tertarik untuk belajar selama 

Pembelajaran daring.  Oleh karenanya, pemanfaatan AR dalam 

pembelajaran berpeluang untuk meningkatkan interaksi 

pembelajaran antara Guru dengan Siswa. 
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1. INTRODUCTION 

The 21st century offers life in a world without boundaries, globalization, 

internationalization, and the rapid explosion of information and communication 

technology, so that the implications of these developments will result in the expansion of 

knowledge which in turn has a direct impact on the economic sector, cultural development, 

and political life of a country [1]. The very rapid development of technology in the era of 

the industrial revolution 4.0 has triggered developments in education in various countries, 

including changes in the education system in Indonesia. [2].  

One of the most influential roles in education is the teacher. In responding to the era 

of globalization, teachers are required to adapt not only to transfer knowledge but also to 

shape character, morals, and emotions.[3]. Therefore, the Indonesian government seeks to 

reform the education curriculum that is oriented towards three educational concepts, 

Century Skills, Scientific Approach, and Authentic Assessment. [4]. 

Education is one vehicle to improve the quality of Human Resources. In education, 

the learning process is the main thing, because it involves the process of teaching and 

learning activities that provide interaction or reciprocal relationships between teachers and 

students in educational situations [3]. A learning program is said to be effective if it 

succeeds in making students achieve instructional goals, provides an attractive learning 

experience, involves students actively in supporting the achievement of instructional goals, 

and has facilities that support the teaching and learning process [5]. Educational goals will 

be achieved if teachers can encourage students to be actively involved in the learning 

process, in this context learning science (Physics) [6]. Active student involvement in the 

science learning process will affect students’ ability to improve knowledge, skills, and 

character in scientific inquiry. In fact, many students have difficulty achieving good 

learning achievement, due to the lack of innovation in the delivery of knowledge in 

learning. Many students feel bored to learn, so the students’ abilities cannot be developed 

optimally. Due to the lack of variety of learning methods applied in schools, students 

often feel bored and lazy to study [7].  

Covid-19 or better known as “coronavirus” has changed human lifestyles in various 

sectors of life, including education. The implementation of learning that was originally 

offline has now turned into an online system for the safety of all parties. Since Covid-19 

was declared a global pandemic and the National Disaster Management Agency declared 

a national emergency status, the learning process that was originally dominated by classical 

became non-classical or online [8]. Various efforts were made by schools to adapt to the 

new learning environment.  

Climate change in education has resulted in changes in the learning system to become 

dependent on online technology. Classical education has turned into virtual education. 

Learning that was previously done in schools is now online and can be done from 

anywhere, all learning interactions are all digital. With the implementation of an online-

based learning process, various impacts are obtained, including negative impacts. The 

involvement of students in the process of acquiring knowledge becomes very passive. 

Currently, educational technology has undergone many developments. Even now, 

Augmented reality (AR) technology is emerging which is used in the learning process to 

visualize science phenomena in 3D [9]. AR is a term to combine the real world and the 

virtual world created by computers, so the line between virtual and reality is very thin. 

This AR system is different from Virtual Reality (VR) which is a completely Virtual 

Environment [10][11]. 
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AR is a 3D technology that can improve students’ visuals to see the real world 

environment generated by computers through software using images from sensor 

perceptions by displaying contextual information, lately AR has also become popular in 

relation to educational research topics, because its devices are low cost with innovative 

features and create more efficient learning and better results. AR is very useful for learning 

Science, Technology, Engineering, and Mathematics (STEM), such as for practicing 

spatial abilities, practical skills, conceptual understanding and scientific inquiry learning 

[12]. AR provides new possibilities for simulating a teaching environment, experiencing 

the teaching process and promoting specific teaching interactions, including virtual-real 

blended, real-time interactive or three-dimensional immersion [13].  AR is one of the 

advanced technologies that emerge today and is widely used in various sectors such as 

medical surgery, medicine, and infrastructure design [14][15]. 

Learning innovations involving AR technology open new horizons for students, 

students are faced directly with phenomena in three-dimensional form so that learning is 

more fun and meaningful. The main advantage of using AR in learning is that it can direct 

a person to experience an artificially enhanced reality so that it represents real objects using 

technological devices such as smartphones, tablets, and computers through camera features 

[16].  AR use requires assistance from other devices, such as smartphones or with the 

android operating system [17]. Moreover, Android provides an open platform for 

developers to create their own applications that can be used by various mobile devices 

[18]. This technology uses abstract concepts that can be modified and presented in a more 

realistic model [19].  

In the process of learning physics, students are required to be active and understand 

the concept well. Because physics concepts cannot be learned only by listening, taking 

notes, and remembering, but also through practicing observing, experimenting, 

discussing, paying attention, answering questions and applying concepts and 

communicating the results of a lesson [20]. Physics provides knowledge about nature 

and its phenomena, from the real to the abstract, so it takes imagination to study physics 

[21]. 

The phenomena discussed in physics are often familiar to everyday life. To help 

students understand physics well, an appropriate learning approach is needed. Previous 

research has provided ideas for delivering learning by utilizing Augmented Reality (AR) 

technology [22]. The use of AR in learning provides several benefits [23]. One of the 

benefits offered is that AR technology can stimulate several senses, such as: touch, sight, 

and hearing. Thus, students will be actively involved in the learning process. In contrast, 

in traditional teaching techniques students can only receive information one by one [24]. 

The use of AR can help students to learn in a more interesting way and allow 

students to get information visually and clearly with online methods. The impact of the 

Covid-19 pandemic has led to the implementation of various policies to break the chain 

of the spread of the virus. Education in Indonesia is also one aspect that must adapt. 

Based on the Letter of the Minister of Education and Culture No. 4 of 2020 concerning 

the Implementation of Policies and Education in the Corona Virus Disease (Covid 19) 

Emergency Period, the Ministry of Education replaces the offline teaching and learning 

process into learning using an online system [25]. Various distance learning media were 

tried and used. Facilities that can be used as online learning media include Schoology, 

Google Classroom, Google Form, WhatsApp groups, and other media [25]. Online 

learning is not just a process of transferring information through internet media or just 

giving assignments sent through applications, but online learning must be planned, 

implemented, and evaluated as well as classroom learning [26]. A recent meta-analysis of 
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online learning found that online learning is more effective than classroom learning 

[27][28][29][30]. 

Physics is one of the subjects that is closely related to everyday life  [20]. AR-

based learning provides information that is presented “visually”, learning Physics with 

this method has the opportunity to increase interaction between students and teachers in 

online learning. By learning with the AR method, it is expected that students are able to 

receive information well and can improve their ability to understand the information [31]. 

The development of an AR-based learning process can be a solution to increase 

interaction between teachers and students during the Covid-19 pandemic. This study 

aims to describe the opportunities for implementing Augmented Reality (AR)-based 

learning in improving teacher and student interactions during the Covid-19 Pandemic. 

 

2. METHOD 

This research is a mixed-methods study with a qualitative-quantitative explanatory 

design. The mixed methods sequential explanatory design consists of two different phases: 

quantitative followed by qualitative. In this design, the researcher first collects and 

analyzes quantitative (numeric) data by surveying 31 teachers in Islamic secondary schools 

in Lampung Province through the google form instrument. Qualitative data (text) was 

collected and analyzed from the results of interviews with 3 representatives of Physics 

Teachers and 3 Students from a school in Lampung Province to help explain or describe 

the quantitative results obtained in the first stage. 

The second phase, qualitative, builds on the quantitative phase, and the two phases 

are linked to an intermediate phase in the study. The rationale for this approach is that 

quantitative data and subsequent analysis provide a general understanding of the research 

problem. 

The research design schematically can be seen in Figure 1 as follows. 

 

 

Figure 1. Research Design 
 

Questionnaires given to teachers and students contain questions to see how the 

physics learning process is going during the COVID-19 pandemic. The questionnaire 

instrument used in the study consisted of questions using a Likert scale. The Likert scale 

is a scale used to measure attitudes, opinions, and perceptions of a person or group of 

people about a social phenomenon. The lowest scale used is 1 and the highest is 5, as 

presented in Table 1. 
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Table 1. Likert Scale in Questionnaire 

Scale Categories on Each Aspect 

Category Aspect 

1 Strongly disagree Sometimes 

2 Disagree Seldom 

3 Agree Often 

4 Strongly agree Very often 

 

The data from the questionnaire were then analyzed quantitatively and displayed in 

the form of a percentage (%). The percentage value is calculated using the following 

formula: 

  P =  
F 

N
𝑥 100%   (1) 

With: 

P = Percentage 

F = Total score of respondents 

N = Total maximum score.  

The data of interactions between teachers and students during the COVID-19 

pandemic, the percentage of the questionnaire results were interpreted into categories 

according to Table 2. 
 

Table 2. Interpretation of Student Perceptions About Learning during the COVID-19 Pandemic 

Percentage (%) Category 

0 - 19,99 Very poor 

20 - 39,99 Poor 

40 - 59,99 Average 

60 - 79,99 Good 

80 – 100 Very Good 

 

3. RESULTS AND DISCUSSION 

Based on the answers from the selected research subjects, it is known that according 

to the subjects, the learning process by involving Augmented Reality (AR) technology can 

help students understand abstract physics concepts, increase interaction between teachers 

and students, and facilitate science learning activities ( physics). This is confirmed by the 

results of previous research which confirms that Augmented Reality (AR) is a feature that 

can clearly describe how the global warming process occurs and can train students’ 

scientific literacy in the form of images, videos, and others [32]. In this session, the views 

of teachers and students in Islamic schools will be described regarding the offline learning 

process, student involvement in learning, teacher-student interactions in the learning 

process during the Covid-19 pandemic, and the effect of Augmented Reality (AR) assisted 

learning in facilitating student engagement. in the learning process.  

 

3.1    Quantitative Analysis 

The following is a profile of online learning in the science subject “Physics” in 

several Islamic high schools in Lampung Province. 
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Figure 2. Profile of Online Learning During the Covid-19 Pandemic 

 

From Figure 2 we can see that learning is more focused on content and technology 

is the most important part. Furthermore, the teacher considers that it is very important to 

provide information about the importance of student involvement in the online learning 

process during the Covid-19 pandemic so that students can be more focused in online 

learning. This information is shown in Figure 3 below. 
 

 
Figure 3. Teachers’ Perspectives on The Importance of Directing Student Activities in Learning 

 

From Figure 3 it can be seen that teachers consider it important to involve students 

in providing inside information about the learning process during the Covid-19 pandemic. 

In addition, to make the online learning process run effectively, the teacher assesses that it 

is necessary to prepare several learning methods that are not boring so that students are 

actively involved. This information is described by figure 4. 
 

 
Figure 4. Teacher and Student Perspectives on Teachers Who are Less Tech-Savvy 
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From Figure 4 it can be seen that in the online learning process, many teachers feel stressed 

because of the lack of ability and training to utilize technology in learning, so that some 

teachers are less able to adapt to this kind of learning situation. 

In preparing learning materials independently, teachers can take material from the 

internet or other sources and then adjust it to the learning objectives, and choose an 

appropriate and easy-to-use Learning Management System (LMS) platform (Google 

Classroom, Ruang Guru, Edmodo, Schoology, Smart School, Moodle, etc.). Furthermore, 

so that students are actively involved in the learning process, the teacher believes that the 

media used must be diverse. Various interesting media platforms according to the teacher’s 

perspective are shown in Figure 5. 

 

 
Figure 5. Various learning media platforms used by teachers 

From Figure 5, it is known that the Learning Management System applications in the 

form of WhatsApp and Google Classroom are mostly used by physics teachers. This is 

because these platforms are often used and are considered easier to operate, but the 

limitations on these two platforms can be an obstacle to conveying information optimally 

and make it impossible for teachers and students to improve learning interactions. 
 

 
Figure 6. Various learning media used by teachers. 

 

From Figure 6 it can be seen that several forms of media are needed in the form of 

video, image, audio, and text so that student involvement in the learning process can run 

effectively. In the Physics learning process, if you combine the four media aid elements 

and use technology equipped with 3D virtual animation, with moving images commonly 

called Augmented Reality (AR) it can help students understand Physics concepts and 

increase interaction between teachers and students.  
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Figure 7. Augmented Reality-Assisted Physics Learning 

 

From Figure 7 it is known that teachers and students strongly agree and believe that 

the Augmented Reality-assisted physics learning process can help students understand 

information more easily and improve teacher and student interactions in online learning. 

So it can be concluded that AR has the potential to be the main alternative in learning 

Physics in the New Normal era of the Covid-19 pandemic. 

 

 
Figure 8. Augmented Reality is Believed to be The Main Learning Media in The New Normal Era of The 

Covid-19 Pandemic. 

 

Figure 8 shows that Augmented Reality is believed to be the main alternative for 

physics learning media during the Covid-19 pandemic, some respondents think that the 

interaction between teachers and students can be more active and can also help students in 

independent learning. 

 
Figure 9. Augmented Reality is Believed to be The Main Alternative in Learning in the Covid-19 Era 
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From Figure 9 it can be seen that teachers and students agree that learning physics equipped 

with Augmented Reality can attract students’ interest in learning physics and activate 

teacher and student interactions in online learning. So that the possibility of students to 

absorb the lesson is higher. 

 

3.2    Qualitative Analysis 

Interviews were conducted with 3 Physics Teachers and 3 Students in Lampung 

Province to analyze the Augmented Reality-assisted learning method used during the 

physics learning process. The following are the codes for the teachers who were 

interviewed as resource persons by the researcher: 
 

Table 3. Utilization of The Learning Management System Application 

No School Code Question 
1 School 1 What Learning Management System 

applications are used in school? 

Why? 2 School 2 
3 School 3 

 

According to Table 3, there are various versions of answers from each teacher as resource 

person, namely: School 1 stated that the Learning Management System application used 

was in the form of WhatsApp and Google Classroom, because the application was more 

effective, cheaper, and accessible even though there was minimal internet network. This is 

influenced by several factors, one of which is the geographical location of the school. 

Because the school is located in villages, the internet network is still difficult and students 

lack knowledge. In School 2, the school already has a website. However, the learning 

management system application used is WhatsApp and zoom as a medium of 

communication between students and teachers. 

School 3 stated that learning activities at school were carried out face-to-face 

(offline) while still adhering to health protocols. This is because the condition of the school 

is an Islamic boarding school, so students who study are students at the Islamic boarding 

school, and are not allowed to bring or use cellphones and any gadgets while at school. 
 

Table 4. Utilization of Augmented Reality 

No School Code Question 
1 School 1 Have you ever heard or know about 

Augmented Reality? 2 School 2 
3 School 3 

 

According to Table 4, for these questions, the respondents did not know or know 

Augmented Reality, even all the informants had never heard of the term Augmented 

Reality (AR), even the respondents as teachers had never used Augmented Reality in 

learning. 
Table 5. Introduction to Augmented Reality by Students 

No School Code Question 
1 School 1 Have you ever heard or know 

about Augmented Reality? 2 School 2 
3 School 3 

 

According to Table 5, students are not familiar with Augmented Reality, in fact all 

respondents have never heard of the term Augmented Reality, and respondents as students 

have never used Augmented Reality media in learning. 
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Table 6. Analysis of the Use of Augmented Reality (AR) from the Teacher’s Perspective to Improve 

Teacher and Student Interactions 

No. School Code Question 
1 School 1 Do you think you need learning 

methods with Augmented Reality 

(AR) to improve teacher-student 

interactions? 

2 School 2 
3 School 3 

 

According to Table 6, the majority of teachers agree that Augmented Reality can be 

used easily, but teachers need an explanation on how to use AR to improve the interaction 

between teachers and students. With the current state of the Covid-19 pandemic, the use 

of AR-based learning methods is very good because it can help teachers explain concepts, 

and students will be interested in understanding abstract physics concepts through learning 

with 3D views. 
 

Table 7. Analysis of Student Interest in Learning with the Augmented Reality Method to Improve 

Science Skills 

No. School Code Question 
1 School 1 Have you ever heard of or know 

about Augmented Reality (AR)? 2 School 2 
3 School 3 

 

According to Table 7, the majority of students are interested in learning by using 

Augmented Reality. The students found learning using AR more interesting than just 

listening to the teacher’s explanation. The use of AR-based learning methods is very good 

because incorporating technology in learning can help students to accept the information 

presented and can make students interested in learning because learning is not boring. 
 

Table 8. Analysis of the Benefits of Augmented Reality (AR) to Improve Teacher and Student Interactions 

based on Student Perspectives  
No. School Code Question 

1 School 1 Are you interested in using Augmented 

Reality in learning Physics to improve 

Science skills? 
2 School 2 
3 School 3 

 

According to Table 8, the majority of students agree that Augmented Reality can be 

used easily, but they suggest that they should be given instructions for use because it is a 

bit unfamiliar. Students also think that the use of AR in learning can increase the interaction 

between teachers and students. In the current Covid-19 pandemic, the use of AR-based 

learning methods is very interesting because it can attract students to study individually. 

With new technology-based methods, it can increase interaction with teachers. 

 

4. CONCLUSION 

In the process of learning physics, teachers have not been able to maximize the 

process of delivering information to students. The media used have not fully used 

interactive media, therefore it is necessary to develop a learning process that considers 

technological developments, one of which is by utilizing Augmented Reality (AR). The 

use of AR in learning can help students understand abstract physics concepts and increase 

interaction between teachers and students and facilitate learning activities. The learning 

methods expected by respondents in this study are (1) The learning delivered by the teacher 

can be accepted by students in accordance with the core learning competencies, basic 

competencies, indicators, and learning objectives, (2) Utilizing AR which includes video, 
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audio, moving animation 3D, work steps, and material summaries, (3) Easy to use and 

helps in understanding learning, (4) Helps improve interaction between teachers and 

students in the online learning process. Based on the results of this study, teachers must be 

able to improve the quality in the learning process, one of which is by applying AR-based 

learning methods that can facilitate the teaching and learning process, so that students can 

compete globally and can keep up with the times. 
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