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Abstract.  
most students have difficulty in learning math therefore many methods developed to help students to learn 
math. many methods develope like the use of props, animation, cartoons, and games. However, some of 
the methods used are still less evocative of students to be able to follow the lesson with a sense of fun and 
encouragement to follow the lesson. Virtual Reality (VR) is a technology that can simulate a real 
environment in computer and the user can interact in the environment. In this study using Game VR as a 
learning mathematics in 1st-grade primary school students and see the impact of this model on the students 
in learning mathematics, especially addition and subtraction. the result is the learning math method model 
with VR. 
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1   Introduction 

Today mathematics is a subject that is difficult to understand for students. Turmudi 
argues that many years mathematics has been attempted to be mastered by students well by 
educational experts and mathematics education experts, but the results still show that not many 
students in each class like the math [1]. The same opinion is expressed by Abdurrahman that of 
various fields taught in schools mathematics is considered the most difficult by the students[2], 
for the reason that the mathematical concepts which are poorly understood and the limitations of 
mathematical props used by teachers in delivering learning materials. Sudono explains that props 
have a function to explain a particular learning material so that students can build their own 
experience and knowledge [3].  
 Learning mathematics is really not just learning numbers, numbers, and formulas. The 
concept of learning mathematics can be applied in everyday life not merely learning something 
abstract, imaginary and imaginary. To connect the concepts learned with the application in 
everyday life, it requires a tool or media that is a representation of the concepts learned in 
everyday life. It aims to facilitate learners in understanding the concepts in learning mathematics 
so that it is no longer abstract, imaginary and imaginary. Learning with the realization of 
mathematical concepts is called realistic mathematics learning [4]. 
 The children aged 7 - 11 years are at the concrete operational stage, so the difficulty in this 
age child is in thinking abstractly. It is necessary for children of that age to take learning to the 
real world. While Virtual Reality (VR) is a technology that can simulate the real environment in 
the computer and the user can interact within the environment[5]. 

Ofcom's 2014 annual report explains that 62% of 5 to 15-year-olds uses mobile devices, 
up 20% from the previous year. The data indicate that tablets and smartphones are an attraction 
for children [6]. Supported by a Tempo magazine survey report which explains that children now 
spend most of their day in a week sitting on chairs while playing outdoors (outdoor activities) 
for only 2.5 hours per day [7]. The activities of sitting in the chair are spent playing games or 



 

 
 
 
 

watching television. On the other hand, with the development of children's technology is 
presented about the complete gadget facilities so they are more interested in playing games or 
social media. From the current conditions, there are efforts to take advantage of the 
development of information and communication technology as an educational tool, especially in 
the field of mathematics lessons. Technology-Enhanced Learning (TEL) promotes new practices 
for education, new communication and new ways of communication [8]. On the other hand, 
many interests emerge in using games as a medium of learning. Playing games means learning 
something, at least learning the content and dynamics of the game.   
Game VR appeals to primary school students because VR has not been as popular as mobile 
games. Something new then will make the user interested, especially for elementary school 
children where a great sense of curiosity. With VR games, players will be brought into the 3D 
VR world.  
 
II. Literature Review 
 
A. Learning Media 

 
  One important process in learning is learning media because it is a means to display 
information [9]. According to Edgar Dale's learning cone in figure 1, the best and most effective 
results in learning are using simulated media or using a model to gain experience because they 
will remember 90% of what has been done and the results obtained are the ability to analyze, 
design, create and evaluate. 
 
 

Figure 1. Conical media learning Edgar Dale 



 

 
 
 
 

 By looking at current technological developments and the level of children's preference for 
playing tablets and smartphones, the game can be used effectively for learning. The game is a 
learning medium that contains interesting images and sounds. Images and sounds that are 
interesting besides that there have interactions between players with the game. this will provide 
fun,  for the reason that it can be used effectively for learning 

B. Education Game 
 
 Games can also be interpreted as activities that are usually done for fun and can also be 
used as learning aids. The game is an interactive activity that can be performed by players where 
players follow rules and limit game behavior [10]. Education is a process where a person 
determines the identity and can produce action or behavior for himself, games that have 
educational content are better known as educational games. Educational games aim to help 
children's learning interest in learning. 
 Educational games are games in the digital form designed to help education or support 
teaching and learning, using new technologies of interactive multimedia technology. This 
educational media game has several conditions that must be met, like : 

1. The content of the game must be educated to the player or the user. 
2. Make players can think quickly and precisely. 
3. The music in the game allows players to feel the senses in the game. 
4. The display must be interesting so that players do not feel bored quickly with the 
game. 

C.  Virtual Reality Technology 

 Virtual reality technology enables one to simulate a real object by using a computer 
generating a three-dimensional atmosphere that makes the user as if physically involved. The 
virtual reality works as follows: a user sees a pseudo-world, which is actually a dynamic image; 
then, through a speaker or headphone device, the user hears a realistic sound; by the headset, 
glove and walker, each user movement will be monitored by a system that will give the 
appropriate reaction so that the user feels in a real situation, both physically and psychologically. 
Virtual Reality Elements [11] : 
 
1. The virtual world, the content of the media provided comes in the form of scenarios or 

scripts. In this element, users will experience with the virtual world. 
2.    Immersion, the existing sensation in an environment. Immersion is divided into two types: 

mental immersion and physical immersion. 
3.    Sensory feedback, information that is displayed to the user’s senses about the virtual world, 

sensory feedback can be visual, audio or touch. 
4.    Interactivity, the virtual world that response to user action in real time 
 
 
 
 
 



 

 
 
 
 

III. Research Methodology 
 
A. Data Collection Methods 
 
The research data was collected by distributing questionnaires as many as 30 students of 1st-
grade  primary school with age 7-8 years and domiciled in Semarang City. The purpose of data 
collection is to know the success of VR mathematical games that have been made, how make 
the students happy and motivated to learn mathematics 
 
B. Flow Chart game 
 
Figure 2 shows the flowchart of math VR games. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Flow Chart Math VR Game 
 

IV. Results And Discussion 
 
A. Game Design 
 

The "LEARNING MATH VR" game is an educational game has designed the lego land 
theme and the giving of sound to support the game. The purpose of the use of the lego land theme 
and the addition of sound is to has the attention for students to play the game. This game has 
made with Unity engine and Blender software to create 3D assets and made to play like in the 
real world, and this game played on the Android platform. In this game design has the challenge 
for players, like given limited time to answer questions from several levels provided.  the 
question like addition and subtract. When the player has answered correctly, the player will be 
rewarded that the player can explore the land of game. 
 



 

 
 
 
 

B. Game View 
Figure 3 shows 3D graphics game view with the lego land theme. 
 

 

 
Figure 3. Lego Land Theme’s 

 
Figure 4 shows the VR game display like figure 4.1 starts the game, figure 4.2 math gameplay , 
4.3 shows limited time, and 4.4 for the scoring. 
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Figure 4. Math Gameplay 
 
C. Game Result 
The game has been tested with 30 children to see the interest and understanding of learning math 
with the game. the result is shown in figure 5 : 
 
 
 
 



 

 
 
 
 

 
 
 
 
 
 
 
 

 

 

 

 

 

 
 

Figure 5 the result of the game tested 
 
 
V. Conclusion 
 
1.  VR makes players interact like in the real world so that players, especially young children 
easier to understand the lessons of math VR games.  
2.  The use of the theme of lego land and interactive sound makes the player more interested and 
happy in playing math VR games. 
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