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Abstract

Over the last decade the swift evolution of technology has introduced new ways to develop
applications and learning environment. It has been argued that, using technology in education can
broaden the horizon of students and help them thinking interactively. This paper aims to evaluate the
usage of augmented reality in education, especialy in general education schools of Saudi Arabia. In
this study, some factors have been considered such as, students’ type (i.e., primary, intermediate and
secondary), the main courses that apply the AR technology, the possible effect of using it in SA
education, and challenges of using AR in educational settings. The most reported motive of using
AR in Saudi Arabia schoolsisimproving the quality of education skills. Some noted challenges im-
posed by AR are usability issues and lack of technical support. Other several challenges and effects
of AR usage are founded, which will be discussed in detail.

Keywords: Augmented reality, learning environment, Saudi Arabia, general education
school.

Introduction

In recent years, many new technologies and resources have been increasingly presented in
the teaching process. One of the most significant technologies that create a unique educational envi-
ronment is generally referred as augmented reality. Augmented reality generally abbreviated as AR
is an innovation in the modern world which was developed in order to convert the virtual stuff into
the redlity i.e. the real physical world, therefore, AR can be called as the perspective of reality
(Kamphuis, 2014). As it can be agreed upon that a number of things are not practicably important,
which means that training can be delayed and is not possible in a continuous manner in daily life
due to a number of reason but cost and safety are at the top of the list. Therefore, in order to minim-
ize the delays and the maximization of the excellence and innovation alternative methods and ways
should be adopted. Augmented Reality has the potential to improve traditional teaching methods and
introduce new and additional ways, which may make it easier for students to learn better and change
the way that teachers share information and knowledge (Martins et al., 2015).

It is expected that the augmented reality (AR) would support the delay free learning, a posi-
tive learning environment and the complex learning as well (Kamphuis, 2014). Thisis difficult by a
human being. Since AR is an emerging technology, it is aworthy opportunity to evaluate the usage
of it in general education schools of Saudi Arabia. In this paper, we will discuss severa factors such
as the extent of using AR in general education schools of SA, the possible effect and challenges of
applying it in educational environment. The structure of this paper will be as following: firstly, Lite-
rature Review of AR will be presented. Then a brief description of the Methodology that we have
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used in this study will be illustrated. After that, Result and Discussion section will be elaborated.
Finally, Conclusion and future work will be demonstrated.

Literaturereview

Most studies stated that Augmented Reality is extremely useful in educational environment
as it helps the educators to understand concept better and improve their skills and know-
ledge. Moreover, as concluded by the educationalist, the traditional way of maintaining a fake class
room environment for the students which does not run parallel to the augmented reality phenome-
non. The traditional classroom structure and method was not supported by the critics.

Severa studies discussed the evolution and concept of AR technology which is expected to
take over the human in future decades. Pasarét et a. (2011) stated “the revolution in the Augmented
reality was initiated in the year 1968. It was initiated by Ivan Sutherland when he displayed the first
headed 3D graphic which was 2D model. In the later years the AR was designed for and used by the
pilots and crews in order to execute the plans that needed very precise information and error free
acts, the AR was used in order to get through the basic flight information for the pilots. Then the
version was updated and it was evolved to helmet mounted display”.

According to Zhu et al. (2014) “the augmented reality is also called as “mixed redlity” is a
technology which is capable of transferring the real life models to the real world, which may be di-
rect or indirect. Moreover, the real world is presented in the virtual manner.” It is unlike virtual real-
ity that totally plunges the user in computer-generated virtual settings.

Moreover, Chiang (2014) defines AR technology as an innovation that enables the combina-
tion of the rea life sensory to produce the same real life sensory virtualy. In addition, Chiang
(2014) reported that according to Azuma (2001), three features of AR includes; Virtual objects pre-
sented in real life world, Relation between real and virtual world, Communication between real and
virtual world.

According to Wu et al. (2013) studies can be easier and full of concepts by the demonstration
of 3D objects. By the demonstration of the 3D objects the interaction of the students with their im-
agination would be much easier than before.

In other words, students can inspect the 3D object from different perspectives to develop
their understanding. Chen et al. (2017) reported that AR in educationa settings give rise to better
learning performance and promoting learning encouragement. Furthermore, he argued that deeper
student engagement improved perceived enjoyment of learning.

Augmented Reality Benefits

As the technology progressin our daily life and how the young people are interested in it, the
educational sector is seeking to take advantage from it. For instance, the AR is applied to the schools
to improve the outcomes. These improvements will be achieved by gaining the student attention and
using their full sense during the classes. Another advantage of using AR is that the efficiency of
classes will be enhanced by increasing the interactive with AR technology. Moreover, it is an easy
and it's an enjoyabl e technology which encourages the student to use it.

Augmented Reality Challenges

One of the main challenges is that AR has some of difficulties during the implementation.
First, technical challenges for instance, the teachers lack of technical background to deal with the
new technology. The second challenge is the lack of experience that the schools should provide a
training to improve their faculty members. Furthermore, financial challenge which means that AR
technology needs several equipment (such as. computer, camera etc.) and that will require a high
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budget to acquire them. Also, the crowed classes are considered as one of the main challenges, that’s
because it is hard to control and supervise the students.

The objectives of the study

Our study aims to clarify the effectiveness of using Augmented Reality technology in gener-
al education schools of Saudi Arabia. Furthermore, to demonstrate the obstacles encountered during
the implementation of AR technology as well trying to provide several solutions that might help to
overcome these challenges and increase its usage more widely in the future.

M ethodology

In order to evauate the usage of augmented reality in general education schools of Saudi
Arabia, an unstructured interview was conducted with few teachers in education field to get a clear
idea about the supporting technology they usually use in the classrooms. In addition, an online sur-
vey was delivered to a small sample of 100 employees from different schools of Saudi Arabia. The
survey date was from March 20, 2018, to April 10, 2018. This survey was distributed to both gender
male and female of education staff members. The questionnaire covered different factors associated
with using augmented reality in schools such as reasons for using this technology in classrooms, the
impact of applying it in educational context, prediction about the impact of AR in the future of edu-
cation and some challenges that have been faced when using it in the schools.

At the begging, the first question discussed in the survey addressed the extent of using AR in
general education schools of SA, either it is used in the school or not. Secondly, three multiple
choice questions are submitted to determine the type of students which are participating for using
AR in the school (primary, intermediate and secondary), the main courses that use AR technology
and how long they have used this technology in schools.

To measure the students familiarity level of using any new technology in education one
scaling question is presented. In addition, in order to assess the quality of implementing AR in Saudi
Arabia educationa setting, two multiple closed questions are included. One of these questions asked
the respondents to complete the sentence which describe their expectations about utilizing AR in
their schools and the other one determined wither AR improves the quality of acquiring the educa-
tional material or not?

Moreover, three questions are asked to demonstrate the reasons of using this technology in
Saudi Arabia education environment, its impact, and challenges. After that, two questions are pre-
sented to evaluate the satisfaction level of using AR in SA schools and how satisfied are respondents
with technical support. Another substantive question was asked to find out the subjects’ prediction
about AR in the future. The survey was closed to further responses in April 10, 2018, and the data
was subsequently downloaded for analysis.

Resultsand discussion

Recent literature highlights different studies on augmented reality and points out its positive
effects on students motivation and engagement (Kamarainen, 2013). The results of our research
support this characterization, as the teachers reported high levels of student engagement with the
technology in different courses such as science especialy in biology subject about 26% followed by
computer science subject around 24% and English subject about 21%. In addition, there are some
other subjects that were discovered through our survey that use this technology including Math, His-
tory, Art and Chemistry (See figure 1).
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Biology *26%
Computer science *24%
English *21%
History *13%
Math 6%
Art *6%
Chemistry 4%

Figure 1. Use thistechnology in different courses

The survey has demonstrated the extent of using Augmented Reality (AR) in general educa-
tion schools of Saudi Arabia where around 39% of SA schools are using Augmented Reality (AR)
technology in their classrooms where the highest percentage of applying it was in secondary schools
(Seefigure 2 and 3).

This technology has been used for three years and more in various schools and recently, in
the last six months its usage has been increased dramatically. The percentage was jumped from 23%
to 43.6% (See figure 4). This leads to improving the quality of acquiring educational material. The
fact was confirmed by different respondents as 69% of them agree with this statement and illustrate
that the most motives for applying it in general education schools is to establish intelligent educa-
tiona environment.

Figure 2. AR technology in Schools
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Figure 3. AR technology at different level of schools

Figure4. Trendsof using AR technologiesin Schools

The impact that technology has had on today’s schools has been quite significant. About
82% of teachers emphasize that a large number of students are very interesting in new technology
(See figure 5). The widespread adoption of technology has completely changed how teachers teach
and students learn. It is clear that students prefer technology because it breaks the routine and makes
learning more interesting

Figure5. Interest in new technology
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It is clear that from the survey around 64% of participants reported that implementing an
Augmented Redlity in their schools was better than expected and 14% of them are generally satisfy-
ing about the using of it in the classroom (See figure 6 and 7).

Figure 6. Expectations of teachersregarding new technology

Figure 7. Expectations of teachers

According to (Gajic, 2015) technical support personnel are able to tackle specific problems
(products, application, etc.) and build sustaining relationship with customer. This was addressed in
our survey as more than 50% of respondents are satisfying about AR technica support (See figure
8).

Reasons of limited extent of using AR in SA schools (I shikawa Diagram)

After analyzing the result of the survey, Ishikawa Diagram, which is aso called fishbone di-
agram, was used to illustrate the factors causing limited use of AR technology in Saudi Arabia
schools (See figure 9).
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Figure 8. Leve of satisfaction with AR technology

Figure9. Ishikawa Diagram

I nnovative Characteristics

According to our survey we can illustrate that the most important reasons of using AR in the
public school is to establish intelligent educationa environment. For instance, providing a visualize
objects (images of courses concepts) and allowing the students to interact with it. As a result, this
environment will increase the students understanding.

Impact in Saudi Arabia Education

Augmented Reality technology has many positive effects on enhancing the education me-
thod. After analyzing the survey results, we found that the student performance is increased. That's
because they were concentrating and interesting about this technology. Also, the changing in the
education method has a positive impact on the student's attendance. One of the main advantages of
AR isthat it allows us to integrate the virtual and the reality easily. According to that, the education
sector especially schools taking benefits from it in simplifying and illustrating the courses. Moreo-
ver, the quality of the courses will be improved which leads to curriculum development. To sum up,
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itisclear that AR has a positive effect on the learning outcomes and most of the respondents around
79.5% are optimistic about the future of AR in educational environment (See figure.10).

Figure 10. Response about the future of AR technology

Overcoming the Limited Usage of an Augmented Reality in Saudi Arabia’s Schools

- Achieving the vision 2030

As the technology will be a key enabler and driver of the numerous changes envisioned by
vision 2030 with the goal of developing the nation’s digital infrastructure, it is the time for general
education schools to use the modern technology to improve the quality of education. Augmented
Reality technology is considered one of the most significant ones that has great potential of added
benefits for students.

- Increasing the awar eness of needs for AR

A great effort is needed to raise the teachers awareness of using Augmented Reality in edu-
cational environment and emphasize that it is highly likely that AR can make learning settings more
productive and interactive than ever before.

- Training

In the implementation of any new technology there may be a lack of knowledge on how to
use and deal with it, the Ministry of Education must provide professional trainers for teachers to use
the Augmented Reality technology in a successful manner, provide technical support and mainten-
ance continuously to motivate all schoolsin Saudi Arabiato use it smoothly without any defects.

- Economics

In the implementation of any project, especially technical projects require a high budget to
include all the needs such as (tools, trainers, maintenance, etc) and always there is sponsor for them.
When implementing the Augmented Reality in schools, it defiantly requires a special budget. There-
fore, the Ministry of Education and school principals must provide adequate budget to implement
this technology and ensure that the funds are properly invested and disbursed to serve the students
and the teachers instead of spending them in the school decor or secondary things. So, good school
administration is very important and contributes to create an innovative and productive generation.

Conclusion

In conclusion, it is widely accepted that Augmented Reality is a recent trend in I'T technolo-
gy that used in education environment, which boost engagement and help students to develop their
understanding deeply. This study was established in order to evaluate its usage in Saudi Arabian
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general education schools that might help better development and adoption of this technology for
teachers and learners. The significance of this study is that it was done in the general education
schools of Saudi Arabian, which is unique and novel in approach for the country.

Based on the result of our survey we found that around 39% of Saudi Arabia schools are us-
ing this technology in classrooms where the highest percentage of applying it was in secondary
schools. We analyzed the reasons of limited extent of the usage of AR technology in Saudi Arabian
schools by using fishbone diagram and provided different suggestions to overcome this issue. More-
over, it is clear that from the survey result the respondents’ feelings and prediction about utilizing
AR in the learning environment was optimistic. Our future work, may present how AR technology
works, showing some examples of popular products and applications that are used in general educa-
tion schools.
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