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Abstract 
Currently, the rapid development of mobile technologies necessarily entails their further use in 
education. Mobile devices such as netbooks, personal digital assistants, tablets and smartphones can 
be learning tools with great potential. Moreover, such additional instruments can be used at any, 
especially higher and secondary level of education.  

The article discusses the possibility of using mobile devices in the educational process. In particular, 
the features of mobile learning, as well as the advantages and disadvantages of mobile devices in 
education were considered. The existing mobile applications that are used within physics course in 
universities and schools abroad and in Kazakhstan were analyzed.  

This paper is devoted to the development of a mobile application using elements of augmented reality 
technology for university physics course. The mobile application gives access to a laboratory practical, 
practical tasks and animations. Augmented reality used in the application allows creating virtual 
elements that simulate physical objects and processes. This, in turn, helps students to understand 
better a certain physical phenomenon. The Unity 3D cross-platform environment was chosen as the 
development platform. For the implementation of the augmented reality functions the Vuforia library 
was used. The main functionality was written in C #. Graphic models were created using 3DX MAX. 
The article describes the development process of the presented mobile application, its functionality, as 
well as the user interface.  

It was shown that the use of mobile technologies in education can improve the quality of training and 
the attractiveness of the provided educational services. In the education system of Kazakhstan mobile 
learning is developing and improving. The developed mobile application is universally applicable to 
physics and offers great prospects for widespread adoption.  
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1 INTRODUCTION 
Mobile devices have become an integral part of our lives. For this reason, technology has captured 
this area. Developers create special programs with which we can track the movement of children, 
learn languages, develop logic, engage in physical activity, read books, measure objects and much 
more. Such diverse applications of mobile devices have certain advantages and disadvantages. 

The main advantages of using mobile devices are: instant access to the necessary information, 
constant feedback, more active involvement of students in the learning process, the availability of a 
large number of resources for organizing students' productive activities, distance learning, the ability to 
automate many tasks, the ability to visualize complicated and difficult for perception and 
understanding educational material, organization of laboratory works, the ability to use new 
technologies. 

According to a study [1], the use of smartphones as a tool during physics lessons led to an increase in 
the involvement of children, while a decrease in the learning process was not observed. 

The authors [2] in their work identified both positive and negative aspects of using smartphones in the 
classroom during classes. A telephone or mobile device is not only a simple and convenient tool for 
obtaining any information, but also a means of communication between students and a teacher 
outside the office. Despite these positive aspects of the use of mobile devices, their introduction is 
quite complex, which can be attributed to the shortcomings. 

Also, the disadvantages of using mobile devices include: distraction from the learning process, lack of 
development of communicative skills of students and social interaction, failure to perform the 
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necessary tasks, lack of equal access to technological resources and the quality of the Internet 
connection. 

Thus, it can be concluded that the use of mobile devices during the educational process allows 
increasing involvement of students into the learning process, makes it convenient, simple, and 
affordable. In order to avoid distraction a set of rules governing the use of smartphones and other 
things during a class must be developed and introduced as a policy in an educational institution. 

2 LITERATURE REVIEW  
Prospects for the use of mobile applications are considered in many papers by researchers around the 
world. 

In [3] authors write that virtual and augmented reality started a new trend in education. Many 
technological giants as Facebook, Apple, Samsung and others increased their investments in this 
area. And it has several reasons. The first is that such type of education is much more convenient for 
students. They feel themselves more motivated and interested in the process. This kind of education 
is suitable for the present generation of students. They grew up in the world, where technology always 
existed. Another reason is the probability of independent exploration. Student can make their own 
discoveries and get a rich experience. And the last one is the accessibility. Students with disabilities 
can have the same level of education as students that attend classes. There were reasons that make 
technology of virtual reality very progressive and up to date.  

There are also negative reviews about using of smartphones as a tool during classes. Opponents with 
such opinion think that education and entertainment are not equal and smartphones divert students 
from educational process. The authors [1] studied this issue and the results of their work refuted all the 
assumptions about the harm of such training. This kind of learning new information has had a positive 
effect on students. The level of their involvement became higher, the concentration and learning of the 
material also showed a positive trend. These were studies conducted among students in secondary 
schools. In [4], researchers asked about the effectiveness of mobile learning among students. They 
conducted a survey of students and teachers, consisting of 28 questions. They asked about how 
mobile learning influences the process of education and what they themselves think about this 
approach. The results of the study showed that the absolute majority of students and teachers support 
the integration of this method of teaching not only in the exact sciences, but also in all others, since 
mobile learning can be used in any field. 

Such a positive response is expressed by the growing demand for such applications and technologies. 
The number of mobile applications in virtual and augmented reality is increasing and can be divided 
into the following categories. This tendency makes it possible to understand that such an approach is 
productive and necessary in the modern world. The authors [5] identified the following trends in 
education using mobile devices, particularly in applications that work in augmented reality. Most 
applications - about 86% work on a marker basis, 11% on a position basis, and 3% are mixed-type 
applications. 57% of all applications work on a mobile platform, 24% on a personal computer and 6% 
with the help of special glasses. As for the levels of learning, the ranking of the popularity of such 
applications is the following: in the field of education, the use of augmented reality during the study 
most often occurs in biology, engineering, medicine and physics. Studies conducted in [6] also 
demonstrate the effectiveness of mobile technologies in learning. Students at Medical School at the 
University of Salamanca demonstrated that using a mobile application as an additional learning tool 
was more effective than a traditional lecture by a teacher. This was confirmed by the results of a 
similar study in Berry College, USA, where the level of learning efficiency through an interactive 
application was much higher than the usual reading of the material. 

All this allows us to understand that mobile applications and augmented and virtual reality technology 
are useful, convenient, effective, and capable of increasing the quality of education. 

3 RESULTS 
As a result of the project, a mobile application with the use elements of augmented reality technology 
to study physics was developed (Fig.1). The mobile application consists of laboratory practical, 
practical tasks and animations in three languages: Kazakh, Russian and English.  
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Figure 1. The view of the developed mobile application. 

Each application module has its own interface in the form of input fields and action buttons. The main 
feature of the application is that it provides 3D visualizations of the studied physical processes. The 
user in addition to the demonstration itself can familiarize him/herself with the conditions of the 
problem. The interface allows you to control and change the course of the process. This approach 
allows students to see the change in the behavior of physical objects depending on the input data. 
Using the game engine, Unity has a rich set of physical effects that match the real ones, which makes 
the simulation of the application as close to reality as possible. The virtual environment recreated in 
the application also simulates the real world and allows students to draw a direct analogy with the real 
world. Augmented reality mode increases the level of involvement and interest in the simulated 
process. This method contributes to a better absorption of the material due to its effectiveness and 
unusualness.   

From the program side, an application can be viewed as a set of modules with its own models, 
textures, and logic. Each module, that is, a task consists of a scene represented by 3D models. The 
interaction of models within the scene is described using the program code of the scene. All physical 
calculations are real and presented in the form of equations and expressions written in the C# 
programming language. 

 
Figure 2. Activity diagram of the developed mobile application. 
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The activity diagram presented in Fig.2. demonstrates the actions performed in the application and 
their logical sequence. 

In the beginning, the application starts, followed by the selection of a task. After the task has been 
started there is a possibility to select the mode in which the simulation will be continued. If the mode of 
augmented reality is chosen, the task will continue to be demonstrated using a special image – a 
marker. If the virtual reality mode is selected, the simulation will continue in the normal state. You can 
also choose to exit to the main menu and select another task, or close the application. After running 
the application in virtual or augmented reality mode, there is a need to fill in input fields to simulate the 
physical process. Entering the correct data will start the task visualization, entering incorrect data will 
result in the need to re-enter the data. After viewing the simulation, the application can be closed by 
selecting the appropriate item in the menu, or continued by selecting another task through exit to the 
main menu. 

4 CONCLUSIONS 
Recent advances in mobile technology to support the educational process can improve the quality of 
training and the attractiveness of the provided educational services. The research results show that 
the technology of augmented reality is presented as an effective educational tool that can be used for 
different levels of training and education in various fields. This article demonstrated a mobile 
application to study physics using augmented reality technology. We believe, that the developed 
mobile application is a modern innovative embodiment of computerized learning systems. The use of 
new methods and instruments in education help to be aware of new trends in the field of information 
technology.    

The future work is to expand the functionality of the mobile application by integrating into it new 
practical tasks from other physics sections, animations that shows the physical processes in detail and 
virtual physical laboratory works to conduct the new physical experiments. 
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