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Abstract: This study was to determine the use of learning media using augmented reality 

technology which is applied to senior high school students. The research method used in this 

research is quasi-experimental with the research design using treatment before and after the use 

of the learning media. Quasi experimental as an experiment that has treatment, impact 

measurement, experimental unit, but does not use random assignment to create comparisons in 

order to conclude changes caused by treatment. The results of the research conducted for the 

results of the pre-test or before the students received treatment were 69,2%, while the results of 

the post-test or after the students received treatment were 91%. Then for the average value of 

the combination of the two tests can be said to be good with the use of learning media using 

Augmented Reality technology, which is 80,1%. From these results it can be concluded that the 

application of learning media using Augmented Reality technology provides changes to student 

learning outcomes in terms of understanding the concept of physics, thus the application of 

learning media with Augmented Reality technology is successfully applied to high school 

students for physics subjects. 
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INTRODUCTION 

The 21st century is marked by the rapid development of information technology 

and the development of sains in which many routine and repetitive jobs are started by 

machines, both production machines and computer (Khoiriyah et al., 2019). The 

development of science and technology can be used positively in the field of education, 

especially education in this century (Hardiyanto et al., 2012). Education in this century 

is education that is closely related to technology, especially the application of 

technology for learning media. The development of technology in the world of 

education has produced many new innovations to support the learning process 

(Anggraeni, 2018). One of them is the increasing number of variations of learning 

media thanks to increasingly rapid technological development (Megahantara, 2017). 

The advancement of information media and technology has been felt by the 

education sector, both in terms of positive and negative aspects of its use. This is 

because accessing information media and technology is very easy or affordable for 

various groups, both for teachers, students and parents. Even today the use of 

information and communication technology is applied in learning media. Learning 

media is a tool, method, and technique used to assist the learning process in order to 

streamline, communicate, and interact between teachers and students during the process 

of learning activities to achieve the desired learning objectives (Suryani, 2010). 

Technological advances in the field of education affect the creation of the latest learning 

media (Wiyono & Zakiyah, 2019). Technology itself provides opportunities for students 

to learn and apply the 21st century skills needed (Ratheeswari, 2018). 

The effective use of technology in education has changed aspects of education 

and created more educational opportunities (Sumiyati et al., 2019). The application of 

technology in education is a form of curriculum development based on information and 

communication technology developed from the education sector (Anwariningsih & 

Ernawati, 2013). Technological transformation in the world of education continues to 

develop and progress until now, it can be seen from the technologies used in education 

today (Roblek et al., 2016). The influence of information and communication 

technology in education is that changes can be made by reorienting the curriculum to 

build competence in the Industrial Revolution 4.0 era and preparing information and 

communication technology-based learning, for example with hybrid online learning 

(Bimayu & Nopriadi, 2019). Therefore by using technology there will be an increase in 

productivity and quality felt by students (Agrawal et al., 2018). 

Education in the era of the industrial revolution 4.0 is a new paradigm in the 

context of education in which it focuses on innovation and the use of technology, 

information, communication and the internet (Raja & Nagasubramani, 2018). One of the 

important applications in the era of the Industrial Revolution 4.0 is to provide 

opportunities for students to explore knowledge through technology that suits their 

needs, one of the sources of technology that can be used by students is Augmented 

Reality technology (Bacca et al., 2014). Augmented Reality is a technology that 

combines two-dimensional or three-dimensional virtual objects into reality, and then 

projects these virtual objects into virtual objects (Budiman, 2016). Augmented Reality 

is a technology that allows the precise integration of digital content created by 

computers with the real world (Chen et al., 2019). Augmented Reality or in Indonesian 
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translated into Additional Reality is a technique that combines two-dimensional and 

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

these virtual objects in real time (Gusmida et al., 2016). 

Augmented Reality is a technology that is developing and is in great demand 

today, because Augmented Reality can fit into various application environments. 

Augmented Reality can be applied to the fields of knowledge, entertainment, health, and 

many others. Learning with Augmented Reality technology can be a reference source 

used by students for learning activities, because virtual objects seem to coexist in the 

same space as the real world (Bacca et al., 2014). Then learning using Augmented 

Reality technology will be applied in physics learning in senior high school in class X 

for the special ray of mirror material which is included in the geometry optics chapter. 

In addition, to be able to improve understanding of the concept students in learning 

physics, especially abstract physics concepts, need information technology assistance. 

Technology (Ismail & Amalia, 2021). 

There have been many studies that examine the use of learning media with 

Augmented Reality, but each of the research and development certainly has its own 

characteristics related to Augmented Reality. Both from its use, from the topics raised, 

who is involved, the stages that are passed during the development process, the 

obstacles in development. In addition, the focus of the problem studied is related to the 

implementation of learning media with Augmented Reality in a class carried out by 

teachers and students. But in this study and the difference with previous research, 

namely, the implementation of learning media with Augmented Reality technology is 

implemented for understanding the physics concept of mirror special rays, which are 

used as auxiliary materials in learning. This special light material is important to be 

taught using learning media with Augmented Reality technology because at this time we 

are entering a world with a digital world, which requires everyone to understand and 

know how the media is used (Fonseca, 2018). 

Therefore, this research is different from previous research that has been 

conducted by Gusmida et al (2016), because in this research, the aim of this research is 

to development physics learning media using Augmented Reality technology concept of 

mirror special rays for Class XI SMA without any implementation only until product 

validation. Therefore, after developing the learning media product, the researcher 

implemented the learning media in teaching and learning activities. The purpose of this 

research is to find out the results of the application of learning media using Augmented 

Reality technology to improve understanding of physics concepts, therefore this 

research and development must be carried out to determine whether the application of 

learning media can be accepted by students. 

METHOD 

Research Design & Procedures 

The method used was a quasi-experimental design with one group pretest-

posttest design (Wibowo et al., 2019). Quasi-experimental research is defined as 

experimental research, namely research that is used to find certain treatments for others 

under uncontrolled conditions. The way to overcome this is to compare one or more 

experimental groups that were given treatment with a comparison group that was not 

given treatment.  
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The design used in this study is a quasi-experimental design and uses a 

nonequivalent control group design model (Imawati & Chamidah, 2018). Before being 

given treatment, both the experimental group and the control group were given a test, 

namely the pretest, with the intention of knowing the condition of the group before 

treatment. Then after being given treatment, the experimental group and control group 

were given a test, namely the posttest, to determine the condition of the group after 

treatment. The research design can be seen in Table 1. 

Table 1. Research Design 

Pretest Treatment Posttest 

O1 X1 O2 

O1 = Variable before treatment (pre-test) 

O2 = Variable after treatment (post-test) 

X1 = Treatment (technology Augmented Reality) 

 

Variable O1 is teaching and learning activities before applying learning media 

with augmented reality technology or before treatment is given and given 5 questions to 

measure the success rate of using learning media with augmented reality technology. 

Variable O2 is teaching and learning activities after applying learning media with 

augmented reality technology or after students are given treatment and given 5 

questions to measure the success rate of using learning media with augmented reality 

technology (Wibowo et al., 2019). 

Population and Sample 

The sample of this study consisted of 15 students of class X MIPA 2 at Subang 3 

Senior Hight School in the 2020/2021 school year. The population of this study were all 

students of class X MIPA at Subang 3 Senior High School. This research was conducted 

in May 2021 in the even semester. 

Data Collection and Instrument 

The data collection technique used in this study for the application of learning 

media with Augmented Reality technology is to used essay questions containing 

questions related to the material of special ray mirrors. The criteria for implementation 

learning media with Augmented Reality technology used are based on improvement 

criteria that can see from the average score after class learning (Imawati & Chamidah, 

2018). Learning media with Augmented Reality technology is to be successfully 

applied, seen from the increase from the average pretest to post test. The product 

stimulation criteria for learning outcomes are based on the pretest value of student 

learning outcomes before learning using learning media with Augmented Reality 

technology. If the pos test value of student learning outcomes is higher than the pretest 

value, it can be said that student learning outcomes have increased (Marneanu et al., 

2014).  

The pre-test questions items related to the application of learning media with 

Augmented Reality technology consist of 5 questions with essay questions, the 

maximum score obtained if all are correct is 100 and the maximum score obtained if all 
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are incorrect is 0. In each items the maximum value obtained is 20 points if the answer 

is correct and correct, the maximum value obtained for each item is 0 if the answer is 

incorrect and correct. The post-test questions items related to the application of learning 

media with Augmented Reality technology consist of 5 questions with essay questions, 

the maximum score obtained if all are correct is 100 and the maximum score obtained if 

all is incorrect is 0. obtained is 20 points if the answer is correct and correct, the 

maximum value obtained for each item is 0 if the answer is incorrect and correct. 

RESULT AND DISCUSSION 

Before being given treatment, students are given questions first or it is called a 

pretest. Figure 1 shows the pre-test results of one of the students in the application of 

learning media using augmented reality applications, in this case students are given 

questions about the concept of understanding the physics of special rays of mirrors. 

Learning media using Augmented Reality technology is used as a tool for learning 

activities. The results of the students' pretest before being given treatment are as 

follows, as in figure 1. 

Table 2. Pre-test result 

 

Question 

Respondent 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1 17 12 13 17 8 9 12 11 17 12 18 17 11 16 18 

2 15 14 16 12 17 12 15 16 14 15 12 13 14 13 14 

3 12 16 14 14 15 16 18 12 11 13 15 15 15 15 12 

4 14 17 19 13 15 16 12 15 15 15 9 8 11 13 19 

5 18 16 11 12 10 13 14 12 14 12 16 10 14 12 10 

Amount 76 75 73 68 65 66 71 66 71 67 70 63 65 69 73 

Average 69,2% 

 

Figure 1. Student’s pretest answer based 
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Table 1 shows the results of calculating the average value of 15 students who 

worked on the pretest before being given treatment using learning media with 

Augmented reality technology (Kusumandari et al., 2018). By adding up the overall 

scores of each respondent, the average pre-test score of 15 respondents was 69.2%, so it 

can be said that students' understanding of the special light mirror material is included 

in the sufficient category. So it takes the application of a media that can improve 

students' understanding of physics concepts. 

After being given treatment using augmented reality technology-assisted 

learning media, the respondent was re-assessed in the form of a post-test. It aims to find 

out the results of the application of augmented reality-assisted learning media on 

understanding the physics concept of mirror special rays. in Figure 2 there are 5 post-

test questions to assess the application of Augmented Reality applications as learning 

media used. 

Table 3. Post-test result 

 

 

Figure 2. Student’s posttest answer based 

 

Question 

Respondent 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1 18 17 19 19 17 19 18 17 19 19 17 17 16 18 16 

2 19 16 19 18 18 18 19 16 19 20 16 17 17 18 17 

3 20 18 18 20 17 19 19 19 18 20 20 19 18 17 19 

4 17 20 16 20 17 19 18 19 19 18 20 20 19 17 16 

5 18 20 15 19 16 18 20 19 19 17 18 20 18 19 20 

Amount 92 91 87 96 85 93 94 90 94 94 91 93 88 89 88 

Average 91% 
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Table 4. Result of using implementation augmented reality technology 

No Test Score 

1 Pre-test 69,20% 

2 Pos-test 91% 

Average 80,1% 

 

From the results of the post-test that has been carried out on 15 respondents, the 

average value of 91% is obtained in the very good category. After being given 

treatment, the post-test scores obtained by the respondents also experienced a significant 

increase compared to the pre-test scores before being given treatment. 

After learning by implementing learning media with Augmented Reality 

technology on the understanding of physics concepts has a major influence on the 

results obtained. Based on the calculation results, the average pre-test score of students 

is 69.2% of the maximum value of 100% and the average post-test score of 91% of the 

maximum value of 100%, and the combined value of the two exercises is 80.1% and in 

the implementation category Augmented Reality Technology has been successfully 

applied in learning. The learning process using learning media with Augmented Reality 

technology is easy to use compared to the conventional learning process (Pebrianti, 

2014). 

This research was conducted to determine the results of the implementation of 

learning media with Augmented Reality technology on understanding the concept of 

physics in the material of special rays of mirrors, and this research has differences with 

Sumardani et al., (2019). The study did not include conceptual understanding to 

determine learning before and after the treatment, previous research only reached the 

stage of development learning media with Augmented Reality technology. 

CONCLUSION 

It can be concluded that the use and utilization of learning media using 

Augmented Reality technology has been successfully carried out, judging from the 

results before and after the treatment faced by students in the process of learning 

activities. learning activities using learning media with Augmented Reality technology 

can improve student learning outcomes, it can be concluded from the results of students' 

scores before being given treatment in a position below the good category, while 

students' scores after being given treatment are in good categories with very satisfying 

results. 
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