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A B S T R A C T 

In this paper, the authors studied the impact of Augmented Reality, Virtual Reality and Mixed Reality on 
the education system in Riyadh, Saudi Arabia. The factors studied were the usage, effectiveness in the 
field and learning quality, and whether it increases the students’ levels of motivation and creativity. The 
sample size was 240 participants from students and academic staff from both genders; the data were 
collected through an online and offline survey that was divided into three sections to measure the 
influence of each technology on a single factor. The results of the quantitative research revealed that the 
level of awareness is low among individuals of these three technologies. However, MR is the most used 
technology within the education system, especially in the medical education field in Saudi Arabia. Further, 
AR and MR increase the level of creativity among students, while VR doesn't. Furthermore, the results 
have also shown that VR and MR increase the level of motivation among students. However, AR doesn’t. 
Therefore, the study suggests that there should be more awareness regarding the technologies due to their 
benefits in the education system in Saudi Arabia for both teachers and students. 
                                                                                                                               © 2018 All rights reserved. 

 
In today’s world where every industry and sector is enhanced by information technology to improve productiveness and 
effectiveness of tasks. The education sector is no exception to that change; the sector has implemented IT to its system to 
further enhance student engagements and motivations to learn. (Di Serio, Ibáñez and Kloos, 2013) Moreover, not only 
students’ performance is affected by IT, teachers as well and that’s by creating and enabling new ways for students to learn.    
 
Technology has kept its development and evolvement throughout the years from digitalizing books, files and other digital 
media to now, where the education sector is being introduced to virtual, Augmented and Mixed realizes which creates new 
ways for students learn. (Bhakta and Dutta, 2016) Furthermore, a New Metaari Report has estimated that the growth rate for 
Mixed Reality in the education US market is 19.4% by 2020 (Adkins, 2018) and Virtual and Augmented realities will reach 
2.54 billion in US dollars by 2020 which mainly includes applications in the medical education sector. (Hsieh and Lee, 
2018) These three technologies are being implemented and invested in within the education system in advanced countries 
with the purpose of optimizing learning process for students and teachers.  However, the question is dose technologies 
improve the way students learn?  Therefore, this paper explores and measures the level of effectiveness of virtual, 
Augmented and Mixed realities on both students and teachers.   
 

1. Literature Review 

Virtual Reality is usually linked with heavy, complicated 
computer equipment that human could interact with 
people and objects in a digital created space (Fox, Arena, 
and Bailenson, 2009). Augmented Reality is located 
closer to the real physical environment while Virtual 
Reality is closer to the virtual environment, and for that 
AR advantage over VR is that it uses fewer pixels which 
result is lower power requirement (Carmigniani et al., 
2010).     Virtual environment (VE) It is a system used to 

defined and track the user's action creating a 
psychological experience by sealing the physical world 
and entering the digital environment. Ex, Nintendo Wii.  
Immersive virtual environment (IVE) is when the users 
are waring computer devices creating a realistic 
experience. Augmented Reality is an interactive view of 
the physical environment register in 3D that has been 
enhanced to associate both real and virtual computer 
objects. Its goal is to use the virtual information to ease 
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the user's life view of the real environment (Carmigniani 
et al., 2010).  Morton Heilig introduced the first 
prototype of Augmented Reality, a cinematographer in 
1962, with a predated digital computing, "Sensorama" as 
he named it thought to be "The Cinema of the Future.” 
Since then more applications and systems were 
developed, and with the technological advances, AR is 
produced with MIT 6th sense prototype (Carmigniani et 
al., 2010). The education sector has changed dramatically 
as a result of the evolution of information and 
communication technology. Currently, two technologies 
are being presented in the educational world which are: 
virtual worlds and tangible interfaces (Mateu, Lasala and 
Alamán, 2015). Virtual Reality and Augmented Reality 
have been around long enough that they're commonly 
used in a variety of business and health fields, the VR 
technology allows the user to interact with virtual objects 
through VR devices. Thus, AR technology has been 
known to generate the virtual objects through the real 
environment displayed by a smart device, and Industry 
ARC research reported that by 2020 VR and AR will 
reach a value of 2.54 billion U.S. dollars in the healthcare 
market, including the medical application, education, and 
training. (Hsieh and Lee, 2017). Moreover, the focal 
point is to reconnoitre the functions of VR, AR, and MR 
as well as introducing the applications and hardware 
devices in the medical education. (Hsieh and Lee, 2017).   
 
 
2.1 Virtual Reality Technology  
 
-    VR and Social sciences  
 
VR technology can be used in phone, computers, and 
games. The environment used can be either 2D or 3D. 
The tracking devises used can be simple or complicated. 
Ex, joystick or head-mounted-display (HMD) to track the 
heads movement. (Fox, Arena, and Bailenson, 2009). 
Tacking the social science aspect into consideration, 
people tend to respond to the embodiment of a virtual 
replica of the human being. This technology can be 
applied in medical training (embodied agents.  It focuses 
on how to evoke an emotional reaction, achieve real-
world gale, and to control the environment during an 
experiment (Fox, Arena, and Bailenson, 2009). The 
primary aspect is to develop VR, creating a space where 
human interaction is held without being in the physical 
world creating a medium that enables communication in 
real and fantasy environment (Fox, Arena, and 
Bailenson, 2009).  VR is an interest in social science, and 
a study was done in 2009 where it aims was to identify 
trends in the publication about VR. The results showed 
that Medical Sciences is the most common publication 
33.5% (Fox, Arena, and Bailenson, 2009).  Social 

science researchers are mainly focusing on studying VE 
as an object, and further studies need to do also, 
considering the impact of VR on the behaviours inside 
and outside the virtual environment. (Fox, Arena, and 
Bailenson, 2009). Social science researchers are mainly 
focusing on studying VE as an object, and further studies 
need to do also, exploring the impact of VR on the 
behaviours inside and outside the virtual environment.   
 
-    VR and Medical Education  
 
This technology is used in the medical felid to mainly 
improve the teaching methods and make up for the 
inadequate resources and equipment. It is ideal for 
behaviour therapy, surgical stimulation training. (Hsieh 
and Lee, 2017). Its advantages are low in cost and non-
invasive conducting and ex-post evaluation, no real risks 
on patients' lives, in addition to, improving the 
communications between the medical staff with their 
patients, in contrast, the long use of this technology can 
affect the users' health causing dizziness, excessive 
headaches, and nausea. (Hsieh and Lee, 2017).  So far, 
the growth of VR usage has been steady in the medical 
field. Its applications come in handy for teaching and 
training medical students, VR surgical simulation 
systems stimulate where the trainee can feel the realism 
of the operation, which reduces the errors in a future 
operation done by the surgical trainee. (Hsieh and Lee, 
2017). 
Furthermore, VR application in medical education 
includes VR virtual anatomy which Helps the student to 
understand and learn more conveniently.  (Hsieh and 
Lee, 2017) Also, VR surgery simulation and it allows the 
interns to learn from previous mistakes which decreases 
the possibility of future errors in operations, by having a 
better understanding of the operation's process (Hsieh 
and Lee, 2017). One of the main barriers of 
implementing the VR is teachers. Within the teaching 
function, teachers are unable to use VR as a teaching 
tool. Also, teachers must be trained and be updated in 
regards to the development of the technology 
(Fernandez, 2017). 
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2.2 Augmented Reality Technology 
 
Computer vision captures the same viewpoint of the real 
scene images by tracking cameras and renders it into 3D 
virtual objects, various methods of computer visions 
involve two stages: tracking and recognizing 
(Carmigniani et al., 2010). The interest points of the 
images are tracked and therefore detected then imaging 
recognition methods start the interpretation stage 
(Carmigniani et al., 2010). Human Vision System (HVS) 
has been developed from the study of how the human 
brain recognizes objects, which illustrates the advances 
in visual tracking, however, it often relies on different 
techniques, e.g. GPS (Carmigniani et al., 2010).  
 
AR devices include, Displays, Input devices, Tracking, 
and Computers are the primary devices for Augmented 
Reality (Carmigniani et al., 2010). Augmented Reality is 
displayed through head mounted displays (HMD), it is a 
worn helmet that projects the images of both 
environments according to the user's view of the world. 
Handheld displays, users can hold in their hands, as they 
are small computing devices, they are available in three 
commercially classes: smart-phones, PDAs and Tablet 
PCs.  Spatial Augmented Reality (SAR) uses high-end 
tracking technologies as holograms and radio frequency 
tags to project graphical information without requiring 
the user to have any technical equipment on him/her 
(Carmigniani et al., 2010).  
 
Due to a numbering of input devices for AR, the type of 
system is developed for the chosen display in that device, 
e.g. Reitmayr et al.’s mobile augmented system 
(Carmigniani et al., 2010). Digital cameras, optical 
sensors or wireless sensors are few of the components of 
tracking devices, as each of the technologies are included 
depending on the regular type developed (Carmigniani et 
al., 2010). Computer with AR installed systems use a 
significant amount of RAM in addition to a powerful 
CPU to process the images captured (Carmigniani et al., 
2010).  
 
The interaction of AR application is divided into 
Tangible AR interfaces, Collaborative AR interfaces, 
Hybrid AR interfaces and the emerging multimodal 
interfaces (Carmigniani et al., 2010). The tangible 
interfaces support the direct interaction between the user 
and the real world by employing the use of physical tools 
and objects with the system (Carmigniani et al., 2010). 
Collaborative AR interfaces combine the multiple 
displays and use it to support wireless activities 
(Carmigniani et al., 2010). Hybrid interfaces provide 
flexible platform as they contain a collection of 

complementary interfaces with the possibility to interact 
through many interaction devices (Carmigniani et al., 
2010). Multimodal AR interfaces merge real input 
objects with natural forms of languages and behaviours, 
e.g. speech and touch; it is mostly developed as it 
thoughts to be the future augmented reality application 
(Carmigniani et al., 2010).  
 
Furthermore, AR mobile system needs to be socially 
acceptable and does not disrupt the user also to allow 
users to interact with the device naturally as well taking 
fashion and the look of the invention into consideration 
(Carmigniani et al., 2010).  Augmented Reality 
Technology is used by marketers to promote new 
products online e.g. of MINI 3D and magic mirror also 
for games and phone applications as well entertainment, 
education and medical applications (Carmigniani et al., 
2010). Developers need to simplify the final products as 
the aim of AR is to enhance and augment the user’s 
senses not complicate the user with them. An excellent 
example of it is “Sixth Sense” which allows the user to 
interact with information without the need for 
intermediate devices (Carmigniani et al., 2010). Studies 
revealed that using Augmented Reality in the learning 
environment have had positive effects on middle-school 
students' motivation, as it has been analysed in 
comparison and isolation with traditional lectures (Di 
Serio, Á., Ibáñez, M. and Kloos, C, 2013). Students had 
no troubles on the usage of AR learning system, as they 
completed the assign tasks successful.  
 
However, some technical issues have emerged but 
weren't severe enough to lower the students' enthusiasm 
levels in the accomplishing the learning activities (Di 
Serio, Á., Ibáñez, M. and Kloos, C, 2013). Both the 
attention and satisfaction motivation factors illustrated 
clear improvement with AR technology compared with 
the traditional method. Moreover, the confidence 
motivation factor has scored the highest rate of 
improvement, and the relevance motivation factor had 
little to no changes for both learning environments. 
Nevertheless, the results of quantitative analysis of the 
data showed that students were moderately motivated 
when using AR technology. On the other hand, the 
qualitative analysis has detected the enhancement of 
concentration and memorizing during the AR session, 
and students were describing and analysing the learning 
content with a high level of detail than after the 
traditional meeting. Authors believe that AR has helped 
students to improve their learning content with the least 
cognitive effort, which supports the conclusion that AR 
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technology has a positive impact on the motivation of 
students that lead them to achieve higher engagement 
levels in learning activities (Di Serio, Á., Ibáñez, M. and 
Kloos, C, 2013) 
With the decreasing cost of mobile technology students 
and professionals can increase their work capacity by 
using augmented reality to visualize their project 
enabling students to evolve the plans into 2D or 3D 
module. However, a significant problem is facing the 
implementation of AR how to virtual objects with actual 
images (Fonseca et al., 2014). AR technology used in 
universities is relevantly new. With the implementation 
of a new technology students interest need to be taken 
into consideration. Some can arise on students during the 
use of technology. Therefore, professors need to be 
trained. 
Further, the phenomena of rejecting the technology 
associated with the leisure of using mobile devices or the 
students’ fear of handling new technology. If the 
professor did not provide the motivational environment, 
the student would show a lack of interest in the subject 
(Fonseca et al., 2014). The study results showed an easy 
using of AR improving motivational and participation 
level of students (Fonseca et al., 2014). However, some 
students could not adapt to AR technology in the 
classroom, and the implementation of new technology is 
not an optimal fit (Fonseca et al., 2014). 
 
Educational technology has seen a rapid evolvement 
throughout the past few years, and many were effectively 
utilized in formal and informal education. With the 
upcoming of AR technology in the educational sector, 
numbers of researches revealed its positive effect on the 
learning outcomes (Giasiranis, S., & Sofos, L, 2017). 
The study aims to explore AR technology impact on 
students’ performance and the state of psychological 
flow on High school students. The second-year class was 
divided into the control group with 20 students while the 
experimental group with 22 students (Giasiranis, S., & 
Sofos, L, 2017). Following a constructive approach, an 
anchored instruction was based where a video is 
considered as an anchor, as it set a problem for the 
students to solve, the difference is with the digital tool 
provided.The control group collected information by 
using a designed website for the study from the computer 
lab, on the other hand, the experimental group used an 
AR application from tablets. Considering, the content did 
not differ from both tools (Giasiranis, S., & Sofos, L, 
2017). In the comparison of the two group, both groups 
improved their results however the experimental group 
had a better performance on all knowledge categories 
with a total score of 10.64, while the control group 
scored 8.45 (Giasiranis, S., & Sofos, L, 2017). Moreover, 
the students of the control group have experienced a 
medium degree Anxiety and low degree of Boredom 

with a lesser degree of Flow, worth to mention, the 
results differed after the second activity with Boredom 
level decreases and Flow level increases, the score of all, 
in general, was 140 points. On the other hand, the 
experimental group had the same percentage of Anxiety 
and Boredom as the control group with a lower Flow 
degree; however, at the end of the second activity 
Anxiety and Boredom were dominated at a lower 
intensity with a medium degree of Flow, their score of 
activities reached 146 points (Giasiranis, S., & Sofos, L, 
2017). A significant difference was detected in five out 
of nine Flow factors regarding the state of Flow, 
resulting in, AR technology aiding students on learning 
what they had to do when to achieve their goals, 
improved the concentration during activities, 
experiencing balance between challenge and skills. 
Finally, they had a sense of achievement and sensed their 
effort was worth it, thus, increase of satisfaction 
(Giasiranis, S., & Sofos, L, 2017).     In the end, AR 
improves students' performance to a certain extent and 
with the psychological state of Flow, as it helps with the 
engenders impression and interest to students, which 
results in motivating them as they tend to increase their 
enthusiasm in the course and participation in the 
activities (Giasiranis, S., & Sofos, L, 2017). 
 
Milgram and Kishino considered both environment as 
two ends of a continuum, where on the one hand, AR is 
extended from the real environment to VR and on the 
other, is VR extended from the virtual environment to 
AR, MR is located to be between both environments. 
(Hsieh and Lee, 2017). AR technology is an extension of 
VR methods, as it enhances reality through display 
devices. The prospects and applications are widely 
broad; however, it can be classified into three groups: 
marker-based AR, which refers to the black box as a 
marker, this category is better in tracking and 
identification (Hsieh and Lee, 2017). Second is 
markerless AR, it recognizes and tracks the natural 
pattern of photos, business cards, etc., and finally is LBS 
AR: that is a location-based service, providing the 
current location information through a mobile device, 
like GPS. (Hsieh and Lee, 2017). Human anatomy is 
introduced in numbers of medical subjects. However, the 
traditional methodology isn't best to generate the best 
knowledge about the human body. Therefore, the AR can 
render the organ for an immersive experience, which is 
cost saving for both the student and the institution. As 
there are AR apps the provide this type of technology 
through smart devices and gives the opportunity of self-
learning (Hsieh and Lee, 2017).   
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2.3 Mixed Reality Technology 
 
The use of virtual worlds in the education sector is 
effective due to the ability to develop some innovating 
teaching and learning activities. In a mixed reality 
setting, virtual touch allows for building 3D collaborative 
environment in a virtual world which allows the students 
to interact hand in hand and can perform solutions to any 
given problem.  The sense of “telepresence” is generated 
in a virtual setting and through avatars facilitates 
communication and collaboration. This allows students 
to have much higher commitment levels (Mateu, Lasala 
and Alamán, 2015).  The main advantages of tangible 
interfaces provided for educational applications are 
through direct manipulation. Students can have a better 
understanding of complexed structures. Also, education 
and learning process is on its high levels of effectiveness 
and naturalness, and the activates results that are done by 
teachers are visible, instant and tangible (Mateu, Lasala 
and Alamán, 2015).    
 
For example, KIDPAD is a collaborative drawing tool 
that is designed for children between 5 and seven years 
old. It uses a “magic carpet” to allow collaborative 
storytelling in a conjectural and a natural type of way. 
(Mateu, Lasala and Alamán, 2015). Muro had suggested 
the applications of tangible interfaces on children who 
have Down syndrome. According to Troncoso and Del 
Cerro methods, In the system students must relate 
tangible objects with words or sounds. (Mateu, Lasala 
and Alamán, 2015). Mixed reality can be defined as the 
mix between virtual reality and the real world. i.e., 
MiRTLE (“A Mixed Reality Teaching and Learning 
Environment”) where students who are inside the 
classroom or/and distant student can interact with the 
teacher using the physical and virtual worlds 
simultaneously (Mateu, Lasala and Alamán, 2015).  The 
virtual touch intents to be an easy to use system and 
configure which is available to users without specialized 
knowledge of computers, however, flexible enough for 
more advanced users. (Mateu, Lasala and Alamán, 2015). 
Knowledge in programming and electronics (Mateu, 
Lasala and Alamán, 2015). Three types of users that can 
use the toolkit for the development of educational 
applications:   
•Basic user: A Teacher with a basic knowledge of 
technology (Mateu, Lasala and Alamán, 2015)   
•Intermediate user: A teacher with some experience of 
technology (Mateu, Lasala and Alamán, 2015)   
• Intermediate user: which a teacher with some 
knowledge of technology can operate.  (Mateu, Lasala 
and Alamán, 2015)   
•Advanced user: A Teacher with broad knowledge in 
programming and electronics (Mateu, Lasala and 
Alamán, 2015)   

 
A preliminary design was done and a three study case of 
the architecture, in the form of middleware and 
associated tangible elements was implemented. This was 
used for a prototype of a mixed reality educational 
application, which finally was employed by real students. 
Each case follows a social constructivist approach via 
cooperative learning. Therefore, there was a different 
activity applied. Facilitate teaching sorting algorithms in 
a more enjoyable and pedagogical way which is the 
principal learning objective (Mateu, Lasala and Alamán, 
2015). Facilitate teaching sorting algorithms more 
enjoyable and educationally which is the primary 
learning objective (Mateu, Lasala and Alamán, 2015).  
The Virtual Touch Eye objective is learning the grammar 
structures in the Catalan language (Mateu, Lasala and 
Alamán, 2015). As well the Virtual Touch book which is 
a mixed reality book that allows reading in a tangible 
book. However, complementing the text with activities in 
a virtual world. (Mateu, Lasala and Alamán, 2015). 
Three case studies were performed where teachers with 
basic and intermediate levels of computer knowledge 
have participated. The educational systems that were 
devolved and each teacher had their students who 
obtained promising results. Therefore, virtual touch 
offers teachers to create their mixed-reality educational 
applications which involve both virtual and tangible 
interfaces (Mateu, Lasala and Alamán, 2015).   
 
MR is the most forward-looking technology in the 
medical community; at the moment, it is vigorously 
developed for the nursing and medical health field for 
future applications (Hsieh and Lee, 2017). An example 
of MR technology is the HoloLens glasses, they able 
students to interacts and dissects the parts of a virtual 
human model, these glasses were also developed by Xiu 
Chuan Hospital and Qin Yi University of Science and 
Technology, so it can help to observe the blood vessels 
and nerves of the patients for more accuracy in 
operations (Hsieh and Lee, 2017). These technologies not 
only improve the inconvenience of traditional education 
but also increases the efficiency and effectiveness, which 
results in better and safer outcome, Nevertheless, the 
technology needs more improvements and some 
technical issues have yet to be overcome, it’s worth to 
mention, that there are many medical manufacturers and 
institutions and developing new techniques to solve them 
(Hsieh and Lee, 2017).  



 
 

 

  

 

 
 

    
 

 

 

 

 

3. Methodology  

The group has identified the independent variable (VR, AR, MR), which is the technology used to affect the level of learning 
for students, the dependent variable includes education. Hypostasis was also formulated based on the theoretical framework 
that was devolved. The quantitative research consists of an online and offline survey, which was conducted to measure and 
identify the level of effectiveness of these technologies on education. The targeted population includes all citizens of Riyadh 
city in all age brackets and both genders. The sampling frame of the research consists of all individuals within the education 
system such as students, teachers, and administrators. Moreover, the sample size is 200 responds. The research nature is both 
exploratory and descriptive. Furthermore, due to the lack of time and recourses the team decided to go with non-probability 
technique, snowball sampling will be used to select individuals in the education system to participate in the survey to 
identify whether these three technologies are effective; to measure the level of usage of them in the education sector. Also, 
the judgmental sampling is used to select some specific facilities that use VR, AR, and MR as a way to educate individuals. 
 
3.1Theoretical framework VR 
 

	
	
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Virtual Reality Hypothesis   
Usage: 
H0: high percentage of VR usage in education. 
H1: Low percentage of VR usage in education. 
Effect on motivation: 
H0: VR dose not increase motivation for students and teachers. 
H1: VR dose increase motivation for students and teachers. 
Effect on System effectiveness and quality of learning: 
H0: VR dose not increase effectiveness and learning quality for students. 
H1: VR dose increase effectiveness and learning quality for students. 
Effect on individual’s creativity: 
H0: VR not dose increase creativity among students and teachers.  
H1: VR dose increase creativity among students and teachers.  
 

Information Technology (IT) 

VR 

Usage  

Effect on Motivation Effect on System 
effectiveness and quality 

of learning 

Effect on individual’s 
creativity 



 
 

 

  

 

 
 

    
 

 

 

 

3.2Theoretical framework AR 
 

	
	
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Augmented Reality Hypothesis   
 
Usage: 
H0: high percentage of AR usage in education. 
H1: Low percentage of AR usage in education. 
Effect on motivation: 
H0: AR dose not increase motivation for students and teachers. 
H1: AR dose increase motivation for students and teachers. 
Effect on System effectiveness and quality of learning: 
H0: AR dose not increase effectiveness and learning quality for students. 
H1: AR dose increase effectiveness and learning quality for students. 
Effect on individual’s creativity: 
H0: AR not dose increases creativity among students and teachers.  
H1: AR dose increase creativity among students and teachers.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Information Technology (IT) 

AR 

Usage  

Effect on Motivation Effect on System 
effectiveness and quality 

of learning 

Effect on individual’s 
creativity 



 
 

 

  

 

 
 

    
 

 

 

 

3.3 Theoretical framework MR 
 

	
	
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Mixed Reality Hypothesis   
 
Usage: 
H0: high percentage of MR usage in education. 
H1: Low percentage of MR usage in education. 
Effect on motivation: 
H0: MR dose not increase motivation for students and teachers. 
H1: MR dose increase motivation for students and teachers. 
Effect on System effectiveness and quality of learning: 
H0: MR dose not increase effectiveness and learning quality for students. 
H1: MR dose increase effectiveness and learning quality for students. 
Effect on individual’s creativity: 
H0: MR not dose increases creativity among students and teachers.  
H1: MR dose increase creativity among students and teachers.  
 
 
 
 
 
 
 
 
 

Information Technology (IT) 

MR 

Usage  

Effect on Motivation Effect on System 
effectiveness and quality 

of learning 

Effect on individual’s 
creativity 



 
 

 

  

 

 
 

    
 

 

 

 

4. Results  

The survey has provided definitions of each technology 
and picture to illustrate to participants the difference and 
identification of each reality; the level of familiarity was 
highest with Augmented Reality resulting in 33.3% and 
42.7% have heard of Virtual Reality while 61.5% weren't 
familiar with Mixed Reality. The main question that 
separated the survey to study each hypothesis category 
was the technology used in the educational institution, 
which revealed that AR was the most used among the 
three technologies. However, more than half of the 
responses affirmed that their institutions don't use any of 
the techniques. AR is mostly used in the medical field on 
a monthly basis or more, it's considered to be very useful 
in increasing the quality of the work.  
 
However, a neutral response in its effectiveness in the 
field while agreed that is a reliable tool in education. 
Besides, studying the level of creativity through the 
usage of AR resulted in 9.8% responding neutral and 
equal response in being very useful and very ineffective 
with a percentage of 4.3 each. Moreover, 14.5% have 
stated that the tool does increase motivation, but it 
slightly helps the contribution in classes. Further, the VR 
is popular in the field of architecture used on a monthly 
basis or more. It is considered to be very useful regarding 
the increase in quality; nevertheless, they are slightly 
helpful in the field but affirmed to be reliable in 
education. VR is very useful in building innovation and 
creativity skills as it helps in increasing students' 
motivation and helps with raising the contribution levels.   
 
 
 
Furthermore, MR is used in the medical field, but it is 
less popular than the AR technology, however, the 
institutions that have it use it on a monthly basis. As 
well, as it is instrumental in increasing the quality of 
work the results of its effectiveness in the field are equal 
in being slightly effective, neutral, and somewhat 
ineffective, moving on, it shows MR is a reliable tool for 
education. Moreover, once again the value is 2.6% across 
three options of the question, which are: slightly 
effective, neutral, and very ineffective, besides, very 
effective and slightly ineffective have the same 
percentage as well, and that is 0.9%. MR raises the level 
of students' motivation. However, it slightly doesn't help 
with increasing the contribution levels.   
 
 
 
 

It's worth to mention that the study will not be able to 
elaborate on the cumulative percentage, mode, mean or 
median because of the effect on the data through 
unanswered questions due to unused of all or the rest of 
the technologies, which resulted in many new responses. 
After conducting the questioner multiple regression 
analyses was completed. The main purpose of the test 
was to determine the impact of VR, AR, and MR on 
education in lines with the usage, effectiveness, 
creativity, and motivation of these technologies.  
 
- Awareness 
 
To measure how awareness of AR, VR, and MR is 
influencing education. By using the regression tables of 
the model summary, 9.0% goes for AR, 10.2% for VR 
and lastly 6% for MR. Regarding the age category, the 
awareness percentage are 21.2% for AR, 25.4% for VR 
then 7% when it comes to the awareness all three 
technologies in the as a teaching method. Reject or 
accept awareness, for AR and VR in education, the 
model is significant because it is lower than 0.05 
therefore we reject the hypothesis. While MR is being 
insignificant therefore, we accept the hypothesis. As for 
the age and gender, all the models are insignificant for all 
three technologies. Therefore, the hypothesis has been 
rejected. 
 
- Usage 
 
To measure how the usage of AR, VR, and MR is 
influencing education. By using the regression tables of 
the model summary, 21.8% goes for AR, 7.7% for VR 
and lastly 3.3% for MR, which indicate that AR is the 
most used in education.  Regarding the gender category, 
the usage percentage are 23.4% for AR, 5.9% for VR 
then 7.6% when it comes to the use of all three 
technologies as a teaching method. Reject or accept 
usage, for AR in education, the model is significant 
which lower than 0.05 therefore we reject the hypothesis. 
While VR is being insignificant as a result, we accept the 
hypothesis with MR. As for the age and gender, AR is 
being significant with the percentage and that also goes 
to MR so, we reject the hypothesis. However, with VR 
being the insignificant model we accept the hypothesis. 
 
- Effectiveness  

 
effectiveness of AR on enhancing education. It shows 
that AR effect education by 5.2%. The model is 
significant therefore we accept the hypothesis. However, 
VR effect education by 1.5%, based on ANOVA the 
model is insignificant so we failed to accept the 
hypothesis. MR effect education by 0.2% only, the model 
is insignificant therefore we fail to accept the hypothesis. 



 
 

 

  

 

 
 

    
 

 

 

 

In regard to gender, it is affected by the quality learning 
only by 7.9%, the model is significant therefore we 
accept the hypothesis. Also, 8% of the gender is affected 
by the quality of learning using VR; the model is 
insignificant therefore we fail to accept the hypothesis. 
And 4.3% of the gender is affected by the quality of 
learning using MR; the model is insignificant therefore 
we fail to accept the hypothesis.  
 
- Creativity  
 
Education is affected by creativity by 6.5% using AR; 
the model is significant therefore we accept the 
hypothesis. By using VR education benefit from 
creativity by 1% and the model is insignificant therefore 
we fail to accept the hypothesis. MR is used by 0.2%. 
Creativity effect’s gender by 9.6% using AR, the model 
is significant therefore we accept the hypothesis. 0.4% 
using VR, and 4.5% using MR. In general AR is mostly 
used increase creativity level in education and increasing 
the effectiveness and quality of learning. For VR the 
model is insignificant therefore we fail to accept the 
hypothesis. For MR the model is insignificant therefore 
we fail to accept the hypothesis. 
 
- Motivation  
 
The hypotheses of motivation and the level of education 
in MR is accepted with 0.949. Moreover, 0.3% of 
students’ motivation affects the level of education. 
Further, VR increases motivation amongst students as 
proven with the ANOVA analysis, with 0.399 and the 
affected level of motivation on the independent variable 
is 37%. Therefore, this accepts the hypothesis. However, 
AR doesn’t increase student’s motivation. As a result, the 
hypothesis is rejected. Nevertheless, the level of 
education affects 11.7% of student’s motivation.  AR 
doesn’t increase student motivation when it comes to 
gender differences is insignificant we rejects the 
hypothesis and the effect level between the dependent 
and independent variables is 10%. However, the 
hypotheses between gender and motivation is accepted 
when it comes to MR and VR due to the fact that they are 
significant. Furthermore, MR increases motivation 
amongst females and males by 37% while VR increases 
motivation amongst females and males by 43%.  

5. Conclusion  

As AR, VR, and MR are gaining more and more 
attention within the education system in Saudi, the study 
highlighted the usage, effectiveness in the field and 

learning quality, and whether it increases the students’ 
levels of motivation and creativity. Moreover, the results 
of the quantitative research reveal that there is a low 
percentage when it comes to individuals who are aware 
of these three technologies.  However, MR is most used 
within the education system especially in the medical 
education field in Saudi Arabia. As for effectiveness, the 
quantitative research that was conducted proves that both 
genders find these technologies increase the efficiency 
and quality of learning. Furthermore, AR, MR increase 
the level of creativity amongst students. However, the 
results reveal that VR doesn’t increase the level of 
creativity amounts students while the research has also 
proven that VR and MR increase the level of motivation. 
Also, AR doesn’t increase the levels of motivation 
among students. Therefore, the study suggests that there 
should be more aware of these technologies due to the 
benefits that it brings in the education system in Saudi 
Arabia for both teachers and students. However, the 
question is whether these technologies will affect the 
psychological factor of students and teachers or not.   

2. Limitations 

For future research, some of these points need to be taken 
into consideration. Online surveys were used. Relying 
only on online surveys was unsuitable for the study due 
to the lack of personal supervision and guidance on the 
sample. Therefore, the number of paper surveys must be 
increased. The targeted segment is not aware of the 
terminology used in the survey but they are able to 
understand the application of VR, AR, and MR. The 
sample size was increased to include 40 additional 
participants to generate reliable data. However, as the 
research was conducted in Saudi Arabia we were unable 
to reach to large number of male participants. Focus 
group is suitable for the study. However, with a short 
period, we were unable to conduct a focus group. An 
experiment of two gropes implementing these 
technologies will give better insights into the relationship 
of the measured variables.  Further, awareness of AR, 
VR, and MR need to be increased in the targeted 
segment. Hence, the research did not pay much attention 
to that point future research need to focus on the 
awareness aspect. Time had limited the research group 
capability of implementing several types of filed studs 
and further improvement of the research paper.  The 
authors advise further studies to be done, in isolating the 
effect on each technology on single factors. To provide 
accurate results per technology without the effect of 
unanswereddata
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