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Abstract

In the last few decades, technology found its way from being a wild sci-fi
dream, only seen in movies, to being an important element of all aspects of
life. The technological industry bloomed quite rapidly where the technologi-
cal solutions have made any process you can think of easier, faster and more
efficient. Educational methodologies started off simple, having a teacher us-
ing simply his/her words and some writing along with it. With technology
entering the field of education, teaching methods were enhanced and the
quality of its outcomes was improved. However, sadly in Arab countries that
was not the story. In other words, the use of new education technologies is
still limited to basic and simple tasks. In fact, to add to the agony, most of the
programs used are poorly implemented and rarely applied. Interestingly, as
many studies confirm and from the simple observation of kids playing, it is
found that most children are very attracted to new technologies and their ap-
plications. Those interests not only changed what a normal childhood would
look like, but also introduced a multi-billion industry of electronic games.
Virtual Reality (VR) games were introduced a few years back starting a gam-
ing revolution, allowing gamers to enter the world of their dreams. Similar to
most technologies, VR started to become more affordable with time. Multiple
companies have competed to give us amazing VR products such as Samsung
Gear. In this manuscript, we present a Virtual Reality Educational Game
(VREG), which is an interactive 3D game with Arabic content that targets the
students between age 4 and 8 and can be played on a smart phone. VREG in-
cludes multiple games that cover the different concepts of Arabic and English
languages alongside math, aiming to help the student to learn through play-
ing. In order to make sure that our game reaches wanted education standards,
we put it to the test in two private schools; the feedback was very positive
from both teachers and students where the majority of users enjoyed their
experiments in VR games.
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1. Introduction

In the last few years, communication technology has witnessed an enormous
revolution [1]-[7]. Internet has become the backbone of the modern life by con-
necting people together [8]-[16], using devices like personal computers (PC’s),
tablets, smart phone which are provided commercially with many features and
affordable prices [17]-[25]. Moreover, education benefitted to a great extent
from this revolution allowing teachers to communicate with their students using
a personal/official web site or through one of the many available smart phone
applications (apps) [26]-[31].

The mechanism used is as follows, the student should be allowed to bring a
tablet or a laptop to school as a study tool, following that soft copies of the books
are downloaded and additional online resources are to be provided; as a result we
are given the flexibility of being capable to present study material in new ways
through software simulators or in the shape of animated videos, in addition to
that we are protecting children’s backs from the risk of an injury due to carrying
heavy bags with printed books inside, exams can also be done online. These
changes have broken the traditional teaching methods and introduced students
to a new methodology of learning which is affective, interactive, and attractive.
Consequently, technology in education has become a huge area of interest for
many, and dozens of conferences are held to discuss this new trend worldwide.

Although electronic games appeared in the early 1950’s as part of electric en-
gineering labs researches, it was until 1970’ when they started to get popular.
That is because computers were very expensive at the time [32]. William Hig-
ginbotham would be credited to design and implement the first video game in
1958 in the Brookhaven National Laboratory. “Tennis for Two” is shown in
Figure 1 [33]. However, it was Steve Russell who has created a game that in-
spired the multibillion dollar game industry we have today [34].

While the importance of electronic games has increased, different devices
have appeared through which games can be played. Mainframe computer games
were popular in the 1970s; however, large, graphics-decorated coin-operated ar-
cade video games had their golden age between 1978 and 1982. Later on, popular
and affordable home consoles (ex. ATARI) that are connected to TV have
enabled people to play games inside home. During the 1980s, new concepts
emerged like gaming computers, early online gaming and handheld LCD games
[35]. More interestingly, game apps have appeared as a new popular form of
gaming, games like candy crush and Pokémon Go have literally become an obses-

sion for hundreds of millions around the globe. Over the past 50 years, electronic
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Figure 1. Tennis for two players the first electronic game [33].

games have become cultural aspect as one of the most popular media of choice
between children and young adults. According to the entertainment software
association, 59% of Americans played video games in 2013 spending 21.5 billion
dollars. The average American games player age is 31 years old and almost half
of players are women [32]. In the middle East, four of ten people play video
games regularly which make the area an attractive market for game developers
[35].

On the other hand, smart phones have spread very fast during the last decade
due to the remarkable features they offer such as the touch screen, big size
screens, large memories, digital cameras and the ability to access the internet
easily. As a result, the smart phone has become a necessary device carried often
by most people and many apps were developed to work on them covering all as-
pects of life, for example, one can check the weather forecast for the day, buy
groceries, chat with friends, book a movie ticket, or even play a game all through
a smart phone [36] [37] [38] [39].

Virtual reality (VR) is an artificial environment that is presented to the user as
a three-dimensional (3D) view which creates the illusion of being inside that en-
vironment instead of looking to a normal image [40] [41]. In order to generate
realistic feeling, virtual reality is basically created on a computer targeting two
senses: sight and sound in combination with physical spaces and multi-projected
environments to simulate a physical presence in an imaginary environment. The
person who uses virtual reality equipments will be able to “look around” the ar-
tificial world, move around it, and interact with virtual features or items. The ef-
fect is created using a head-mounted VR device which has a screen in front of
the eyes.

In this paper, we introduce an Android smart phone educational game that is
played on a VR console as a new learning tool we called it virtual reality educa-
tional game (VREG). The aim of this game is to help children between 4 and 8
years old to both learn and play in an interactive, colorful, three dimensional,
full of animation, and sound effects environment. The rest of the paper is di-

vided as follows, educational games concept, in addition to a related work com-
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parison which is shown in Section 2, Section 3 discusses the hardware compo-
nents and the software tools we used to build the system, Section 4 describes the
system design, while a run scenario is presented in Section 5, Section 6 tests the

work and finally Section 7 concludes our work.

2. Educational Games and Related Work

The popularity of electronic games can be used in our favor to introduce unat-
tractive study material to children, that would be by giving it as hidden messages
in a shape of a fun game. In fact, educational games can motivate children to
develop an awareness of consequentiality and to express themselves as individu-
als while learning and engaging in social issues. The first game to be considered
as educational was developed in 1970 by Seymour Papert and Wally Fuerzeig
and called Logo. The game blended mathematics and programming using a tur-
tle-shaped cursor which is used to draw lines and create shapes [42]. However,
the popular 1 game “Oregon Trail” which is shown in Figure 2, was released in
1971 to teach American geography and history where the player guides a family
on their way across the country [43] [44] [45] [46].

Actually, using an interactive game to help a student learn has a number of
recognized benefits. First of all, most students find games highly attractive and
motivating. Moreover, games that provide real-life feedback and built-in goals
can help students build their every day skills. In addition to that, students get the
chance to make decisions as a part of the game and see the results of them right
away which allows them to improve their future decisions. Even more, educa-
tional games can help players enhance coordination and visual skills as re-
searchers from the University of Rochester in New York recently found [48] [49]
[50] [51] [52]. In the study, frequent game players between the ages of 18 and 23
have shown better monitoring skills compared to those who didn’t play as often
or didn’t play at all. They could keep track of multiple objects at a time and they
were faster at picking out objects from a cluttered environment [53] [54] [55]
[56].
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You pass a gravesite.
like to look closer?

Press RETURN to size up the situation

Date: March 21, 1848
Weather: warm
Health: éood
Food: 909 pounds
Next landmark: 65 miles
Miles traveled: 239 miles

Figure 2. Oregon Trail game [47].
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Nowadays, game developers focus on delivering games to users through dif-
ferent devices besides traditional game stations. Actually, it is very common to
enter a web site using a personal computer and play an online game or even use
a smart phone game app [57] [58]. This trend was very useful in easing the
access to educational games at any time and any place instead of being exclusive
to school labs. In this work we present a 3D game, which can be played on an
Android smart phone connected to VR device to teach children basic math and
linguistic skills for both Arabic and English in a colorful interactive environment
with a wide range of ideas and using sound effects to transfer the user to an im-
aginary world, which makes learning fun. Some examples of other educational

games are discussed next.

2.1. First Game: Alarabia Alebtedaeaa

Alarabia Alebtedaeaa is a very popular game app that is downloaded for free
from the Google app store. The game basically teaches elementary school stu-
dents Arabic language skills, in addition to basic counting skills. The game has
three topics to select from as shown in Figure 3. The first topic teaches alphabets
by showing the writing and pronunciation of each letter with example words on
each of them. The second topic teaches the child to count and identify numbers
using examples taken from surrounding environment. The last topic presents
useful words to describe time, colors, fruits, animals, clothing, seasons and oth-
ers [59]. The game is very basic and straightforward, easy to use, and efficient.

Matter of fact, we compared this game to VREG and concluded the following

points:

e Alarabia Alebtedaeaa’s chosen method is based on direct lessons in the shape
of simply animated pictures followed by direct questions related to each les-
son with no score policy, VREG on the other hand, presented an untradi-
tional teaching technique based on playing a full game where the questions
must be answered to win and get a high score, which frees the child from the
feeling of studying.

e Alarabia Alebtedaeaa covers Arabic language concepts and very limited
counting skills compared to VREG which covers both Arabic and English
languages, in addition to detailed math skills.

e Alarabia Alebtedaeaa uses classic graphics and characters shown in two di-
mension.

e (2D) pictures while VREG creates a full 3D environment to attract the user to

the game.

2.2.Second Game: Game Kids 2 Free

Game Kids 2 Free can be installed from Android Play Store. The game is availa-
ble in six languages and presents knowledge as a part of interesting colorful
games breaking the traditional monotonous teaching methods for the ages be-

tween 4 and 7 years. Some of the topics covered in the game include ordering the
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numbers, math operation; addition and subtraction, Crayon drawing and color-

ing, Shapes discrimination and many more (Figure 4) [60]. The game can be

compared to our work as the following:

e Both games introduce learning as a fun game with attractive graphics and
sound effects. However, Game kids 2 uses only two dimensional pictures
compared to the very attractive 3D views applied in VREG.

e Game kids 2 supports six languages not including Arabic which is spoken by
hundreds of millions worldwide. On the other hand, VREG is basically a
game with Arabic content and interface for Arabic children which also covers
English which is essential to learn nowadays.

e The games in game kids 2 are traditional with no physical effort required
while many VREG games force the student to jump, walk or rotate in an an-

gle as a part of the game.

3. Software Tools and Hardware Components

VREG is built as a smart phone application. Unity is a free game engine and in-
tegrated development environment (IDE) introduced by unity technologies [61].
It is usually used to build high quality 3D and 2D games or interactive media for
pc’s, mobile devices, VR goggles, consoles like Xbox, and websites. Unity devel-
ops a game in two step operation; the first step includes using the Unity editor,
while the second one uses C# as a programming language [62] [63]. On the other
hand, Maya is considered a powerful animation software application. It can be
essentially used to create and edit 3D models to texture, animate, and final
render multimedia products like video games, animated films or TV series.
Moreover, Maya can run on Windows, Mac OS and Linux which provides a lot
of flexibility to its user. It is designed to let you configure the user interface as
you see it [64] [65] [66] [67].
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Figure 3. Alarabia Alebtedaeaa [59].
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Figure 4. Game Kids 2 Free [60].

The game can be downloaded on a smart phone as an application from the
Android play store. However, the phone must have a global system for mobile
communication (GSM) chip so that it supports VR consoles. On the other hand,
Oculus VR is an American technology company founded in July 2012 in Irvine,
California, now based in Menlo Park [68]. It specializes in VR hardware and
software products. Actually, two pre-production models were released to devel-
opers: the Oculus VR DK1 (Development Kit 1) and Oculus VR DK2 (Develop-
ment Kit 2). The company also partnered with Samsung to develop the Samsung
Gear VR in November 2015 for the Samsung Galaxy smart phones [69]. In our
work, we have built the game to work basically on a Gear VR with the ability to
work on other cheaper VR consoles but with lower resolution and Image quality
compared to the Gear. The Gear VR provides a touch pad for communication
and to make the 3D model more interactive. It also provides a head motions
feature which displays the game in 360 degrees view and with a high resolution
image [69] [70] [71].

4. System Design

The aim of the game is to guarantee the student participation in solving exercises
related to basic courses, without even having the feeling that it is an obligatory
homework. In fact, the learning part is hidden within a normal game, where the
user has to win by getting a high score. Compared to traditional homework,
which requires the student to hold a pencil or read a book to study. All that you
need is to put on the VR console, that is connected to a smart phone and play
the game. Moreover, VREG has multiple different games with different ideas to
encourage students keep playing without feeling bored. Each game has its’ own
environment and way to play, for example, in one game the student has to shoot
targets in the desert at sunset, while in another an underwater world is used to
hide a fish among other sea creatures and so on. Furthermore, some games re-
quire physical effort such as jumping, rotating 360 degrees, or walking around
(in a safe surrounding space of course) to break the old set and play concept.
Different games with different environments and playing methods will hopefully
attract the student to play and learn voluntarily without the feeling of undesira-

ble obligation found in homework. Even more, playing a 3D game will create a
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colorful imaginary world that creates a realistic feeling of being in a desert or in-
side an ocean which makes playing more enjoyable and, of course, more useful.

Figure 5 shows the flow chart for using VREG. As we can see, the app inter-
face starts with asking the user about his/her age to select suitable questions
based on the expected student skills level. After that, the main menu appears
where the student selects one of three courses to play, math, English, or Arabic.
The following step is to select one of multiple games related to the chosen course
like balloons, shooting, find the animal etc. ... At this point, the game starts with
a series of problems to solve selected randomly from a questions bank, which is
filled with questions divided into multiple categories and based on the course
plus the student age. Each question appears as a written sentence on top of the
screen along with current score and a timer for some games. If the student an-
swers correctly, the score increases and a new question appears, otherwise, the
score decreases and another chance is given to the student to answer the ques-
tion. At the end of each game, the final score screen is shown before getting back
to main menu where the students either selects a new course and game to play or
exits the app.

English is the most common language in the world, either as a native tongue
or as a second language. Moreover, it is the official language for the internet,
science and international events [72]. As a major topic, VREG has a wide range
of games with different difficulty levels according to the student’s age. Some of
the ideas included in English games are finding a letter, arranging some letters in
alphabetical order, filling a word with a missing letter, matching a picture to a
word, identifying a color or a naming the four seasons, an animal etc ...

On the other hand, Arabic is considered one of the most used languages with
more than 300 million native speakers [73]. However, the Arabic online educa-
tional library is very poor, insufficient, and doesn’t take full advantage of the
new technologies available today. Actually, most of Arabic language e-learning
content is presented mostly as a classical web site where the material is intro-
duced in the shape of simple textual format with basic images or in the best case
as straightforward videos or games with low graphics quality and direct infor-
mation delivery methods. As a matter of fact, this form of presenting a lesson to
a child does not differ a lot from reading a book. As a result of that, VREG’s fo-
cus was to provide an interactive, rich graphic, colorful theme, indirect educa-
tional content for Arabic students using a 3D game.

Math is another essential topic for elementary school students that is covered
in VREG. In fact, teaching math may be a real challenge for most students. It
needs a lot of effort and requires practicing for a long time to gain the skill of
doing mathematical operations like long division and fractions which makes it
boring. VREG provides the luxury of practicing math as a fun game where the
student plays to win and learn as well. The games related to math include
counting numbers, comparing values, calculate a fraction, and many more. The
next section presents a demo example of games related to language and math in

order to show how the game actually works.
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Figure 5. VREG working flow.

5. VREG Run Scenario

As mentioned earlier, the game has to be downloaded by the student or a parent
on a smart phone and should be connected to a Samsung Gear console to play.
When VREG runs, the home screen asks the about the players age between 4 and
8 years so that the games shown are only the ones with questions suitable for
that age. As shown in Figure 6, the home screen background is a school building
with a yellow school bus in front and titled as VR School to create an educational
atmosphere that is convenient to the general theme.

After selecting the right age and confirming it, the student selects one of the
three topics covered in the current version as shown in Figure 7. It is worth
mentioning, that Arabic is the language used for written question and scores in
Arabic language games, while English language games’ questions and scores are
written in English while math questions use both Arabic and English languages.
Moreover, the questions in most games are shown as both written text and audio

messages to help students who cannot read properly to play the game.
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Figure 6. Home screen.

Ty

Figure 7. Select a topic to play screen.

Figure 8 shows an example of a math game called shooting numbers, where
the student is asked to find the correct number and shoot the correct target be-
tween 4 choices in a western exciting theme. In this game, all the options are
shown on the screen so there is no need for the player to rotate or move head up
or down. It is an interesting fact to mention, that the Arabic language uses In-
dian numbers, whereas the English language uses Arabic numbers, hence, in this
screen the Indian numbers are used for the question that is written and read as
an audio in Arabic.

When a student shoots the wrong answer as in Figure 9, the total score de-
creases and the player is asked to try again. On the other hand, the correct an-
swer is rewarded with extra points added to the current score and a new ques-
tion appears. Each game consists of multiple questions with increasing difficulty
levels. Furthermore, the questions are changed every time the game is played
and chosen randomly from the VREG’s question bank to avoid redundancy. Af-
ter finishing any game, an end screen appears with the final score as can be no-
ticed in Figure 10. Keeping track of score is very important in order to motivate
the student to play again and improve it. Thus, the parent or the teacher can use
the scores to measure the student’s progress and determine the effectiveness of
the game.

Figure 11 shows another game for the English language where the students is
asked to identify a certain letter (A in this example) among multiple letters. A
beach and sea theme is used with boats, birds and other colorful elements are

mixed with the letters to make the game a little challenging and more attractive.
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As a matter of fact, this game screen uses 360 degree technology where the play-
er has to rotate and move head up and down to find the answer. Additionally,
VREG in many of its games forces the player to stand up, move, jump, and even
walk a physical effort or exercise rather than passively set and play like most
games. The only letters shown In Figure 11 are K and N but not A, hence, the
student has to look around left and right until A appears as in Figure 12.

Finally, we present an example of a game related to the Arabic content. Find
the animal is a simple game where the student is asked to find a specific animal
among four choices as in Figure 13 where monkey is the animal to find. The

current score is 100 and it will increase if the answer is correct.

Figure 8. A math shooting game asks to find the digit 9.

Figure 10. Math shooting game end screen with final score of 200 points.
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Figure 11. English language find a letter game with letter A not showing from
the current angle.

=~ Y

Figure 12. English language find a letter game with letter A appearing after the
player rotates in an angle.

Figure 13. Arabic language game to find a monkey between other animals.

In addition to the mentioned examples, VREG has many more different
games with various ideas and many themes. In fact, we have tested the game on
a number of children and the responses were very promising. After that, we ar-
ranged multiple demo test events in a number of well-known private schools in
Amman, Jordan. The results were beyond expected and the outcomes were very
positive from both teachers and students. Most students enjoyed the game a lot
and asked to have another turn to play. Even more, they said that they didn’t feel
that they were doing homework or studying. The teachers also had very encour-
aging opinions; one teacher was very excited to see some of the weakest students
in math solving voluntarily mathematical operations through playing with a

smile. Furthermore, teachers who adopted VREG to be used as a learning tool
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have reported that regular VREG players have shown a noticeable improvement
in their linguistic and mathematic skills. On the other hand, the feedbacks in-
cluded a number of useful suggestions that we plan to take into consideration to

improve VREG like adding new topics and adding more animated objects.

6. System Testing

At this point we took our work and tested it in two well-known private schools,
where both the students and the academic staff had the chance to play VREG
games, the reactions and feedback were noticed and recorded. The aim of this
was to study the direct effect of playing the game on the students and collect the
reviews of their teachers from an academic point of view. Actually, the impres-
sions were very promising, the students were excited to play the game and the
teachers found the tool very useful and applicable as a supporting teaching me-
thod. In order to get more accurate outcomes, we asked both teachers and par-
ents to fill a related survey after a week of using the app by the students in a reg-
ular manner. The survey included a free space for the users to write their im-
pressions about VREG besides answering a number of questions to measure dif-
ferent points regarding educational games in general and VREG in specific.

Table 1 previews three samples of representative students’ responses about
their experiments in playing VREG. The three samples represent a high GPA
student, an average student, and a struggling student, respectively. As we can see
from the views, the tool has encouraged all students to do exercise even the ones
with study challenges because they are presented in an attractive indirect way so
the students are more involved in the learning process.

In a similar way, Table 2 shows a number of views taken from teachers based
on their personal notes regarding their students’ performance during playing the
game and the improvement level they measured on their student’s skills in math,
Arabic, and English courses. Regarding some concerns about the unorthodox
way of teaching and the fear of losing the special teacher-student connection,
most teachers have shown very relieving views. Moreover, some of them admit-
ted that playing the game has improved the skills of many students and engaged
them more into learning. Over all, teachers can see VREG as an acceptable sup-
porting teaching method.

The survey results are shown in Table 3. As mentioned earlier, the questions
tried to collect the general view about educational games, alongside specific de-
tails about the user’s experiments with VREG. The results have been very helpful
to us in directing our future work and in measuring the general interest and un-
derstanding of the society to both educational games and VR products. The table
shows 12 statements and the degree of agreement’s percentage for each of them.
The first three statements have shown that most people think the current teach-
ing techniques adopted in schools are very boring to students and fail to attract
them to study, also, more than 40% have a feeling that teachers give their stu-
dents too much hard to do homework. Moreover, the majority thinks that

children in general are very attached to smart phone applications.
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Table 1. Representative students view after trying VREG.

“The game was interesting, full of different ideas, fun to play, and very

Student 1 . . L »

useful to practice mathematical operations in a new way’

“It is funny to play instead of studying, I can do this for hours unlike
Student 2 e py” Hueyimg ' e

boring home works

“For the first time I enjoy math exercises and English words learning, it
Student 3 is not a problem for me to solve my home works if I can play the game

to do them”

Table 2. Representative teachers view after using VREG in classes.

“VREG is a revolutionary tool to attract students to the class, it can be

Teacher 1
used as a part of most classes as an additional teaching tool”

“The game is interesting to play, it can help but it shouldn’t replace the

Teacher 2 . o
teacher student regular teaching operation

“I have never expected to see one of my weakest students so enthusiastic
to solve math exercises through the game, I don’t think he is aware that

Teacher 3 he is learning while playing, but the important thing that I can see a
noticeable improvement in his math skills along with other students as
well”

Table 3. Survey statements and their agreement percentage.

No. Survey question

Current teaching methods are unattractive for students

1 SA AC NAND D

19% 48% 4% 29%

Home works quantity and quality are over students ability to handle

2 SA AC NAND D

10% 33% 5% 52%

Most children are very attached to smart phone applications

3 SA AC NAND D

66% 24% 6% 4%

Using technology in education is useful for teachers and students

4 SA AC NAND D

52% 38% 3% 7%

Educational games as supporting teaching tools are logically
and ethically acceptable

> SA AC NAND D
33% 48% 5% 14%
VREG has motivated students to learn and solve exercises
6 SA AC NAND D
33% 57% 5% 5%
. Playing VREG regularly has improved students’

mathematical and linguistic skills
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Continued
SA AC NAND D
29% 43% 10% 18%
VREG is more effective than regular 2D games
8 SA AC NAND D
19% 48% 29% 4%
I like to have an educational games lab at school
’ SA AC NAND D
43% 38% 10% 9%
I have tried a 3D game before VREG
10 yes No
57% 43%
VR apps will be very popular if VR glasses’ prices decreases
11 yes No
94% 6%
Have you tried an educational game before?
12 yes No

81% 19%

SA = Strongly agree, AC = Agree with concerns, NAND = Neither agree nor disagree, D = Disagree.

On the other hand, the feedback for statements 4 to 8 has shown a real belief
in the importance of including new technologies in the teaching process and
without having any ethical or educational constrains. Even more, the feedback of
using VREG in classes was very promising and exceeded our expectations. Most
teachers have agreed that their students were very motivated to solve exercises
when asked to wear the Samsung VR gear and play the game. Moreover, the reg-
ular using of VREG for a week has noticeably improved both the linguistic and
mathematical skills for students as most teachers answered. Actually, adding the
3D feature to VREG has relatively made it more attractive for the students to
play compared to regular 2D games as statement 8 outcomes suggested and most
teachers agreed. The total experiment effect can be concluded through statement
9, where the results were very positive with noticeable acceptance ratio to the
idea of installing an educational games laboratory in the school.

Finally, statements 10 to 12 tried to measure the previous experience of our
survey target sample in both VR technology and educational games fields. As the
numbers show, more than half of the survey fillers have tried a 3D game before
and over 80% of them have a previous experiment with educational games.
Moreover, almost all of them agreed that VR technology will be more popular if
the prices of VR glasses become more affordable which is very expected to hap-

pen in the next few years.
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7. Conclusion

Technology has become an essential part of all modern life aspects including
education. Most countries worldwide have adopted new policies in order to take
advantage of the internet and new communication trends like PC’s, tablets,
smart phones apps, social networks, and others, in order to enhance the learning
process and to make it more attractive and interactive for students. However,
Arabic language is poorly represented in modern education technologies despite
the fact that it is one of the most common languages in the world. Moreover,
electronic game is a massive industry presented in different forms and very pop-
ular between children and adults. VR is a way to present a 3D image for the user
to create an imaginary world to simulate a real environment. Although it is not
new, the importance of VR applications has remarkably increased in the last few
years. Furthermore, many companies have commercially provided a number of
portable VR consoles which helped in increasing the popularity of 3D products
like movies or games. In our work, we used Samsung Gear VR console con-
nected to a smart phone in order to present an educational game app for stu-
dents in the age between 4 and 8 years old called VREG. The app covers Arabic,
English and math courses as a first phase and provides multiple games for each
course, where different themes are used like the desert, the beach, the ocean, and
many more to create a variety of playing environments. When the installed
VREG app runs, it asks about the student’s age to select age suitable questions in
any chosen game; after that, the student has to select a course and a game to
play. The game is played by solving a series of questions one at the time until the
level ends. If the answer to a certain question is correct, the score increases, else
it decreases and the student is asked to try again. Moreover, the game has been
tested in two schools where students were asked to play different games in the
app and asked to evaluate them. The responses were very positive from both
students and teachers and useful notes were presented. As a future work, we plan
to extend the game into other courses and for larger ages to build a complete in-

teractive play and learn system for Arabic students.
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