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Abstract. Teaching solar system motion frequently utilizes picture model or real 

modelling apparatus to facilitate students’ conceptual understanding. However, these 

cases did not show comprehensively how visualization of solar system motion runs alike 

the real solar system motion. This present study aims to develop an application of solar 

system motion using AR as an instructional media of science classroom. Web Aurasma 

Based Studio and HP Reveal were used to develop this application―these have six 

stages including concept, design, material collecting, assembly, testing, and distribution. 

The findings reveal that the application was highly applicable to visualize the motion of 

solar system. The implication of this present study indeed can be a way to enlarge using 

of AR in science teaching and learning. 
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1 Introduction  

The development of Information and Communication Technology today is growing 

rapidly. These developments have brought major changes in various fields of life, including in 

the world of education. For example, the learning process that takes place in the world of 

education can involve technological assistance. The insertion of technology aims to increase 

human understanding of what is learned. In this context, technology helps students to better 

understand the concepts being studied. 

One technology that is used as a learning aid is augmented reality (AR). AR shows the 

process of combining real and virtual world made through computers. The boundary between 

the two worlds is very thin [1]. This means that AR facilitates the real environment by adding 

virtual objects. Based on the hardware used, AR can be made using desktop or mobile [2]. In 

addition, based on the marker, making AR can be divided into two, namely image based, and 

location based [3]. 

Many studies in the field of education focus on the application of AR. Some AR designs 

are done in the form of games [4], and also in the form of books [5][6]. The results of this 

study indicate that the application of AR in the learning process contributes positively in 

changing students' understanding of concepts. For example, the application of AR in the 

process of learning physics can improve understanding of the concept of electricity [7]. In the 
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face of student activities in the laboratory, the application of AR can also increase the interest 

and motivation of students to do physics practicum [8]. This means that AR facilitates students 

to understand concepts that are abstract or difficult to visualize. 

If you review physics learning, one of the concepts that are difficult to visualize is the 

concept of motion of the solar system [9]. Students tend to understand this concept using static 

models from teaching and learning media. Although this model can show models of solar 

system systems, this model cannot directly observe how the solar system moves. To bridge 

this, this study aims to develop learning media that are directed to provide visualization of the 

motion of the solar system. The implication of this research is that the media developed can be 

used as alternative learning media to provide a deep understanding of the concept of how each 

planet moves towards the center of the solar system. 

2 Method 

The research method utilized in this study is the development research method [10]. The 

researcher used this research method because the focus of the researcher was to produce 

learning multimedia products and to be tested on a limited testing. The multimedia 

development methodology consists of six stages, namely concept, design, collecting materials, 

assembly, testing and distribution and evaluation, as shown in figure 1. 

 
Fig. 1 Developmental research method 

3 Result and Discussion 

3.1 Concept  

At this time the process of collecting data is done by observation and direct interviews 

with physics teachers who teach astronomy lessons in science subjects. This is done so that 

users of the type of application and the purpose of the application can support. The steps taken 

in this concept are: 

 Determine the purpose of using learning media. 

1.Concept

2. Design

3. Material 

collecting
4. Assembly

5. Testing

6. 

Distribution



 

 

 

 

 

 

 Analyze based on the use of multimedia-based learning media in the classroom. 

 Identify student characteristics through direct classroom observation and interviews with 

teachers. 

 Analyzing students' skills in using technology. 

 

3.2 Design  

At this stage multimedia augmented reality is designed according to the needs of users, 

namely teachers and students who conduct learning. The design starts with compiling the 

program content program, determines the order of presentation and arranging the learning 

flow in the form of a flowchart. This is intended to make the development of multimedia-

based learning more focused. The design steps include: 

 Writing material texts will be made as multimedia-based learning media. The material is 

the motion of the solar system. 

 Arrange the learning path in the form of a flowchart 

 Screen media design 

 Arranging the outline of content in the media consists of: marker markers in the form of 

flashcard-shaped images, the material from the solar system in the form of video, which 

is made to make it easier for students to search for multimedia at Aurasma. 

 

3.3 Material Collecting  

At this stage, material collection is needed in the manufacture of AR. The materials 

needed are as follows: 

 Images used as markers in this application are obtained from the Internet free of charge, 

with modifications in certain parts to meet the requirements. The downloaded images are 

then processed using the Adobe Illustrator CS5 application 

 Audio video was developed using Adobe After Effects. The video development process 

was then built by combining several components including video and audio. The results 

are then saved in MP4 format. The format selection is based on the application 

specifications (Aurasma) as well as adequate quality picture and sound results. 

 

3.4 Assembly  

This stage is the stage of making all multimedia objects or materials. At this stage AR is 

made using Aurasma or mobile phone reveal. The steps taken in making AR learning media 

are as follows: 

 Select the image that has been downloaded or made before to make the marker. 

 Enter the selected image into the Aurasma studio 

 Select the video that was created 

 Enter videos or animations that will be made into content in augmented reality 

 Give the name augmented reality that is made so that later it will be easier to search for 

augmented reality at Aurasma.  

 

3.5 Testing 

After the application development process is complete, the next step is testing. Testing is 

carried out with the aim of verifying whether the application has been running properly 

according to the design made previously. The test is done by changing the distance between 

the image marker and the smartphone that has multimedia AR. The test results can be seen in 

table 1. 



 

 

 

 

 

 

Table 1. The Distance of test result 

No Distance (cm) Result 

1 10 AR content appeared well 

2 15 AR content appeared well 

3 20 AR content appeared well 

4 25 AR content appeared well 

5 30 AR content appeared well 

6 35 Sometimes AR content appeared well 

7 45 AR content is not appeared 

 
The test results show that on the distance 10-30 cm between the marker and the 

smartphone used can display satisfying Augmented Reality content. While at a distance of 35-

40 cm augmented reality content sometimes appears, sometimes not, and at a distance of 45 

cm augmented reality content does not appear at all because the smartphone camera that is 

used cannot capture the marker clearly so that augmented reality content does not appear. 

 
3.6 Distribution  

Distribution phase is the process in which the Augmented Reality application is then 

printed on paper in the form of a Flashcard. The reason for using Flashcard is because the 

flashcard is simpler than books or other learning media so that it will provide convenience in 

the learning process. 

 
Conclusions 

From the results of the above research, two conclusions were obtained. First, learning 

media that use Augmented Reality Technology can be used as alternative media in classroom 

learning, specifically for physics learning in the concept of motion of the solar system. 

Second, AR learning media using Flashcard will provide convenience in the learning process 

and video display in augmented reality can provide more motivation and attention for children 

in science learning, in particular in celestial motion. The implication of this research is to 

contribute to the development of innovative physics learning. 
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