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Abstract—This paper presents a research in progress of a 

mobile application development that features the use of 

Augmented Reality (AR). In recent times, the use of 

technology in education has gained much interest among 

researchers and practitioners. Augmented Reality (AR) is one 

of the technologies that has attracted most attention. The use 

of AR has been shown to produce positive improvement to 

both teachers and students in a learning environment. For 

students, the use of AR provides them with an immersive 

environment thus making their learning experience more 

enjoyable. AR based learning application may also help 

teachers in explaining complex topics such as the concept of 

solar system. Thus, this paper proposes a development of a 

mobile application to aid students in learning process with the 

help of AR. The development of this mobile application 

utilizes the solar system topic as a medium of proof of concept.  

Keywords— Augmented Reality, mobile application, Solar 

system, learning technology. 

I. INTRODUCTION 

The foundation of learning science is by conducting 
experiments or by natural observation (i.e., discovery 
learning) [1]. Science education for students in primary or 
elementary schools is to help promote understanding on 
how the world and things work [2]. Science education for 
primary school students is divided into several topics, based 
on each scientific field. Among the favorable yet difficult 
topic in science among primary school students is the topic 
on solar system. The solar system is one of the topics that 
need students to deeply visualize, thus enabling them to 
better understand the objects around the solar system. In 
addition, students are also expected to master and memorize 
each planets within the solar system.  However, the most 
difficult part of learning about the solar system is the fact 
that the planets and phenomenon that occur in the solar 
system could only be learnt through direct observation [3]. 

Due to the complexity and difficulty of this topic, 
previous studies have proposed the use of technology as a 
method to foster the learning of the solar system topic in 
science. The use of technology can help students to react 
better to basic introduction level to solar system [4]. Among 
the technological concepts that have been proposed are: (1) 

3D modeling, (2) virtual reality (VR), and (3) 3D video 
games [5, 6]. Although, the use of these technologies has 
served its purpose to increase students’ knowledge and 
interest in the solar system topic, the use of these 
technologies still lacks the ability to make a student feel 
immersed in both virtual reality and the real world [7]. 
Without the immersion of a student in both worlds, it will 
be difficult for students to further understand the advance 
topic of the solar system especially for those students with 
limited abilities to imagine and think [8].  

This research project proposes the use of augmented 
reality (AR) as a medium to help students to better 
understand the concepts of the solar system topic. 
Furthermore, based on previous research about the use of 
AR, it was found that it can help enable students to perceive 
and connect with the world around them, both virtually and 
real life thus allowing them to better grasp information and 
knowledge [8, 9]. The findings from previous research also 
have demonstrated the potential benefits of using AR 
visualization interface in teaching solar system topic to 
primary students [7]. 

The manuscript is organized as follows: Section II 
highlights previous literature and several important terms 
related to this project. Section III then illustrates the 
proposed methodology for this project. Next in Section IV, 
the system architecture of this project is presented and 
finally in Section V the future works of this project is 
presented. 

II. RELATED WORKS 

Augmented reality (AR) (refer Figure 1, below) is the 
concept of merging the virtual world and the real world on 
top of each other [10]. The use of AR provides “a composite 
view for the user with a combination of the real scene 
viewed by the user and computer generated virtual 
scenes”[11, p. 298].  
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Further, the use of AR has the potential to motivate 
learners (i.e., students) to explore materials from a variety 
of different perspectives and it has been shown to be 
particularly useful for learning subject matters that students 
could not possibly experience first-hand in the real world 
[10, 12].  

According to [13], the use of AR in education has many 
benefits, among which is providing a contextual learning 
experience, thus allowing students to develop their critical 
thinking and problem-solving skills. Furthermore, the use of 
AR in education helps to increase self-motivation within a 
student to further engage in the subject of interest [14-16], 
leading to a better learning outcome. 

Over the years, the use of AR has been linked with 
several educational learning theory. The use of AR has the 
potential to strengthen the theoretical frameworks of these 
theories. The most popular theory that has recorded 
substantial benefits of the use of AR is the situated learning 
theory [17-19]. Among the benefits are , the use of AR can 
provide learners (i.e., students) with the ability to learn with 
direct observation in the real-world with a variety of diverse 
virtual perspectives thus increasing student’s knowledge 
and interest in a subject matter.  

Fig. 1. Augmented Reality concept using mobile phone (Source: Linx 
Communication) 

 

III. METHODOLOGY 

The proposed system in this research will be using the 
Multimedia Development Life Cycle (MDLC) 
methodology [20, 21]. MDLC consists of: (1) 
conceptualization phase, (2) development plan phase, (3) 
preproduction phase, (4) production phase, (5) 
postproduction phase and (6) documentation phase. Each of 
these phases will be briefly explained in the following sub 
sections. 

A. Conceptualization 

In this phase, the users, project objectives, and project 
concept are determined and drafted. Firstly, the intended 
users of this proposed application are primary school 
students. The main objective of this project is to develop a 
mobile application with AR capability which can help to 
facilitate primary school students in learning about the solar 
system. Finally, the overall concept of this project is to use 
the multimedia development elements to help facilitate 
primary school students to access content of lessons 
especially in the topic of solar system. 

 

 

B. Development 

This phase constitutes the development of the system 
architecture for this project. The system architecture for this 
proposed application will be explained in the next section 
(refer Section IV). 

C. Preproduction 

In this phase, the mobile application is coded. Each 
feature in the application is coded appropriately, namely, 
the: (1) main menu, (2) AR features, and (3) puzzle game 
feature. The application will be developed using Unity with 
the help of Microsoft Visual Studio for Scripting. The game 
feature is to be developed in Unity and Microsoft Visual 
Studio. For the mobile application stage, this project will 
utilize several tools such as jQuery mobile-1.0 as the 
platform, Adobe Dreamweaver CS5, and XMAPP control 
panel v.3.1.0. 

D. Production 

In this phase, all the functional requirements of the 
prototype mobile application will be analyzed and tested to 
obtain user feedback. 

E. Postproduction 

In this phase, further testing will be conducted. This 
project proposes to test the application by using the System 
Usability Scale (SUS), as this test measures the user's 
subjective point of view [22]. 

F. Documentation 

In this phase, proper documentation and deployment of 
the mobile application will be performed. 

 

IV. PROPOSED SYSTEM ARHITECTURE 

Figure 2 presents the system architecture of this 
proposed project. Firstly, the users of this system are: (1) 
science teachers, (2) parents, and (3) primary school 
students. Flutter software (open source by Google) will be 
used to develop and explore the user interface (UI) and user 
experience (UX). Next, MySQL will be used to create the 
database that stores data about the application. Examples of 
data that will be stored are: (1) images, (2) questions, and 
(3) audio, and (4) users.  

Next, for the overall AR processing of this application, 
it will first begin when the user captures an image using a 
smartphone camera. The captured image will then be 
processed to detect the markers of the image. Once, the 
markers of the image have been detected, the tracker process 
will take place. In this process, the “marked image” is used 
to calculate the relative position of the camera in real-time. 
Following this, the “marked image” will be uploaded to the 
target that needs to be tracked. The application will then 
access the target manager using a web service. Following 
this, the rendering process will take place, which is to 
calculate the pose tracking. Then, rendering process 
continues by combining the original image and the virtual 
components. Finally, the magnified AR image will be 
displayed.  



 
Fig. 2. System Architecture 

V. HARDWARE AND SOFTWARE REQUIREMENT 

Listed below are the proposed hardware and software 
requirement for this project (refer Table I and Table II 
below). 

TABLE I.  HARDWARE REQUIREMENT 

Hardware Specification 

Laptop 

• 2.90GHz Intel Core i7-
7500U 

• 8.00GB RAM 

Mobile phonce 
• Octa Core Processor 

• 8GB RAM 

Web Camera • 4 Megapixels 

TABLE II.  SOFTWARE REQUIREMENT 

Software Specification 

Flutter 

• Version 1.22. 4 

• Open source UI 
software development 
kit 

Vuforia SDK • Version 9.1 

Unity • Version 2019.3.5f1 

Operating system • Windows 10 64bit 

Android • Version 9 

VS code • Java programming 

Adobe XD • Version 34 

 

VI. PROPOSED TESTING  

 The testing phase is a very critical step in any mobile 
application development. This testing phase is needed to 
avoid or to minimize any future problems. Among the 
problems reported in the mobile application development 
are the: (1) device compatibly issue, (2) visual display issue 
and (3) performance issue. Based on these major problems, 
the testing phase in this project is proposed to be done after 
each phase or key milestones has been completed.  

 

Further, the final overall testing is also to be conducted 
upon the completion of this mobile application. There are 
three major types of testing that is planned for this project: 
(1) technical and specification testing, (2) graphical user 
interface testing and (3) end user usability testing. Each of 
these testing phases will be briefly explained in the next sub 
section. 

A. Techical and specification testing 

This testing phase involves visual checking of the codes 
(i.e., syntax), network connectivity and stress and 
performance testing. Furthermore, the contents of this 
mobile application are tested using simulated test case and 
data. Finally, the performance testing is performed by a 
prolonged access and response time under stressful load of 
usage.  

B. Graphical user interface 

Each screen design of this mobile application is 
subjected to be surveyed by the possible end users. Further, 
upon completion of the development process the overall 
look and feel of the mobile application would be sent out 
again for evaluation.  

C. User Usablilty test 

This testing phase involves mobile application 
consistency, navigation control and overall setting up the 
system. Furthermore, this phase involves the overall 
software interoperability of the application with the mobile 
device.   

VII. CONTRIBUTION AND FUTURE WORKS 

The augmented reality (AR) project presented in this 
paper proposes two contributions :(1) as an assistant tool for 
learning science and (2) as a conceptual design for future 
learning assistance using AR. Hence, the added value of this 
project comes from the collaboration between learning (i.e., 
science) and the use of AR as an effective learning tool. 
Furthermore, the usage of AR can transform the learning 
experience of a student to be more engaging and interactive. 

Some students may face difficulties in understanding 
science lesson which may lead them to be demotivated to 
continue their learning. By developing this mobile 
application with AR, it may help in increasing students’ 
interest in learning about science. The Augmented Reality 
(AR) mobile application will be developed for Malaysia’s 
primary school students, with a concentration on solar 
system topic. This topic is currently covered in Year 3 
primary school science subject, under sub-topic unit 9 
(“Sistem Suria”). It is hoped that, with the development of 
this mobile application with AR, students may better 
understand about science, especially in the solar system 
topic. 
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