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Abstract  
The post-globalization world is witnessing the rapid development of technology. Revolution 
of industry 4.0 that hit the world encourages the use of various technologies and gadgets by 
all sectors or industries including education. Education system all around the globe excited to 
implement new technologies with the aims of enhancing students’ focus, interest and 
comprehension throughout the teaching and learning sessions. Recently, the Augmented 
Reality (AR) technology attracts more intention and increasingly mastered by the educators 
to use the technology during teaching and learning sessions. AR innovation optimized the 
sophistication of social medias as an effective teaching medium. The use of this technology 
indicates great potential to produce more creative, innovative and competitive generation. 
Keywords: Augmented Reality (AR), Industry 4.0, Innovation, Malaysian Education System. 
 
Introduction 

Each county has a unique education system depending on the government policy. For 
example, the education system in the United Kingdom that is subjected to their own 
respective government in England, Scotland, Ireland and Wales where basically, there are five 
levels or educational levels which are preschool (early), primary (primary), secondary 
(secondary), upper secondary (further education) and higher (higher). In Malaysia, the 
education system that is practiced obliges every child to attend school from the age of 7 to 
17 years old. Parents who fail to register their child for school may be subjected to legal action 
under the Education Act 1996 Section 29A (2) which provides for a fine not exceeding RM5000 
or imprisonment not exceeding six months or both (Azura, 2019). The implementation of this 
act is not intended to punish but rather to avoid children being left out. In addition, to face 
the increasingly developed and fast- growing world, the younger generation needs to be 
equipped with knowledge and skills so that they are better prepared and experienced to 
compete in the outside world. 

The Malaysian education system is under the Ministry of Education (MOE) portfolio. 
The Government Educational Institution consists of (i) preschool education (for children aged 
4 to 6 years old), (ii) primary education (consisting of national schools and national type 
schools), (iii) secondary education (including primary and upper secondary; comprising 
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academic, technical and vocational schools as well as religious national schools), (iv) boarding 
schools are entrusted to the Boarding School Unit of the School Division, (v) special education 
schools (under the responsibility of the Department of Special Education), (vi) sports schools 
(under the responsibility of the Sports Division) as well as (vii) higher education that are 
managed by the Ministry of Higher Education (MOE, 2022). 

Through the education system, Malaysia aims to achieve one hundred percent literacy 
rate among people, with an average reading time per week exceeding ten hours thus 
establishing Malaysia as a reading country by 2030 (Maszlee, 2018). In 2017, the literacy rate 
among Malaysians approached ninety-five percent with a reading rate of fifteen to twenty 
books per year (Maszlee, 2018). As 2022 budget, Malaysia allocated sixteen percent (RM52.6 
billion) of state expenditure to MOE which includes RM150 Early School Aid to parents to 
provide child schooling equipment as well as a one-off Teaching Aid Special Incentive (lump 
sum) of RM100 to more than four hundred thousand teachers to provide additional teaching 
materials to students during the implementation of Home-based Teaching and Learning 
(Bernama, 2021). The large budget distribution, legal provisions as well as the various 
programs and initiatives made show that the Malaysian government views the issue of 
education as an important matter; to produce an exquisite generation of prime beings that 
are knowledgeable and dare to compete in the eyes of the world. 

The education system around the globe experiencing massive movement as world’s 
technology rapidly developed. This phenomenon can be observed by the use of computers or 
gadgets replacing chalk and blackboards. Teachers do not have to go through thick books but 
instead their teaching material can be loaded in only a flash drive. The use of information and 
communication technology (ICT) is an aid to help teachers teach and as a way of learning to 
students (Gagne et al., 2005). The use of technology in the education system has long been 
applied and it is in the MOE's intention to make ICT the main teaching medium; teachers act 
as facilitators throughout the teaching and learning process starting in 2010 as announced by 
the former Minister of Education, Tan Sri Dato' Haji Muhyiddin Bin Yassin (Lim, 2010). 
However, the use of ICT should be in line with the capabilities, abilities and content of 
teaching materials (Norabeerah et al., 2011). 

In line with the younger generation's ability to handle various applications and gadgets, 
the use of AR technology in teaching and learning process is an innovation that shows great 
potential in improving the quality of education system (Saforrudin, 2016). In this regard, this 
paper discusses the potential for the application of AR technology in improving the quality of 
the country's education system. 
 
Malaysian Education During the Pandemic 

Malaysia is a developing country that strives to compete in the eyes of the world. 
Various achievements are recorded from the aspects of sports, education, economics, 
politics, social and so on. Things that were considered impossible long time ago were able to 
achieve by Malaysia. The field of science and technology are also performing well. More of 
today's younger generation are involved with invention and innovation; from the construction 
of daily equipment, motoring and to computer applications. Today's children are also more 
exposed and familiar to the use of the latest applications and technological gadgets; especially 
when the world is facing the COVID-19 pandemic. 

The world's sweeping pandemic demands more frequent and skilled technology-based 
skills from each individual regardless of their background. As a result, educational institutions 
such as schools, colleges and universities were forced to close. The education system around 
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the world has been suffering for a while. However, the future of the younger generation 
should not be at stake. Their education should not be stopped. Thus, various ICT applications 
are introduced and implemented to ensure that the younger generation can continue their 
education despite the current situation which hinders the daily movement of the world. This 
is due to the fact that education is the main medium for creating the model citizen. The 
younger generation needs to obtain a precise education so that they can lead Malaysia to 
develop a country that is formed by their own mould. 

In line with the current situation, the MOE took steps to introduce and implement 
online classes to every student and instructor regardless of rank; neither primary nor 
secondary schools. The students and instructors conducted a physical face-to-face teaching 
and learning session instead of just meeting on a computer screen. In order to avoid boredom 
during the teaching and learning session, various innovative applications are used. AR is a 
form of innovation that is gaining the attention of students and teachers to use during 
teaching and learning sessions. The implementation of innovative technology will not only 
prevent boredom during the teaching and learning process, but will also be seen as having 
the potential to enhance students' interest, understanding and mastery of the subject (Abdul 
Rasid, 2012; Saforrudin, 2016). Therefore, the use of AR needs to be expanded and refined in 
its use of the country's education system in line with the development of science and 
technology as well as various unforeseen circumstances that hit the world. Thus, the presence 
of technology such as augmented reality (AR) needs to be identified to potentially benefit 
education and also needs to be identified for appropriate use or content in which it becomes 
more meaningful to education, especially for the computer-bases teaching and learning 
session of Islamic Education in helping teachers attract the attention of pupils so that they 
have full attention along the teaching and learning session. Previous study identifies that 
among the factors of the student themselves contributing to the problem of lack of reading 
skills are because of insufficient practice in reading and writing, the teacher's teaching 
environment and methods (Abdul Rasid 2012). Thus, with the option of teaching material 
such as AR, together with interesting teaching methods, it is able to provide an alternative 
solution to the problem such as reading skills (Saforrudin, 2016).  
 
Technologies and Medias Usage 

The use of various forms of media is able to make the teaching and learning process 
more interesting and effective. The use of various forms of media during the teaching and 
learning session became an important aspect in improving the educational system. According 
to Oviensy and Princess (2022), the media in Latin means mediator or introduction. Whereas 
in Arabic, the media refers to a tool used to transfer messages or messages (Oviensy and 
Princess, 2022). Air Tanah (2014) added that the media also refers to humans, theories, skills 
and attitudes. From an educational perspective, the media can be termed as a graphical, 
photographic or electronic tool for capturing, processing, and rearranging visual and verbal 
information (Azhar, 1997). While the Association for Education and Communication 
Technology (AECT, 2022) defines media as all forms used for a process of channelling 
information. The Education Association (NEA) defines the media as something that can be 
manipulated, seen, heard, read or talked about along with instruments used for the 
effectiveness of the learning process (Asnawir and Basyiruddin, 2002). On the other hand, 
Oemar (1989) defines learning media as tools, means, and techniques used to enhance the 
effectiveness of communication and interaction between teachers and pupils throughout the 
teaching and learning process. 
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Based on these definitions, learning media can be summed up as everything that is used 
to convey information throughout the teaching and learning process that is capable of 
stimulating the cognitive, emotional and behaviour of the students. Thus, the use of media in 
the educational process is an important aspect in ensuring that the process of information 
delivery or knowledge transfer can take place effectively and optimally (Oviensy and Putri, 
2022). The development of the use of media in the educational system of the country is not 
new. The use of media power points, movie makers and so on in the teaching and learning 
process is in line with the development of technology at that time and time. Now, the teaching 
and learning process can be implemented virtually without having to attend classrooms or 
lecture halls using various modern software such as Google Meet, Zoom, Webex and so on. 
The sophistication of technology in the education system is further intensified by the use of 
augmented reality (AR). Although the use of AR is not fully in the education system, this 
technological innovation is seen as having the potential to improve the quality and efficiency 
of the country's education system. 
 
Implementation of Ar in Education System 

Jarjih et al (2018) referred AR as latest technological innovations in which the real and 
virtual worlds are integrated at any one time simultaneously. Or in other words, AR is a 
technological innovation that incorporates three-dimensional virtual objects from the virtual 
world into the real world. Chowanda (2011) adapts the definition of Carmigniani defining AR 
as a technological sophistication that can combine virtual things derived from computers with 
the real world. Azuma (1997) refers AR to technology that incorporates virtual objects into 
the world of reality; users can interact with those virtual objects for real. The technology is 
different from virtual reality technology that 'isolates' users into a virtual new world (Shaffer, 
2001). For example, a user who uses the AR application on an adventure to space will 'feel' 
himself in space (with equipment as an astronaut and able to interact in that atmosphere) 
despite the fact that the user is in a room or virtual reality laboratory (Saforrudin, 2016). In 
short, AR is a technological innovation that allows virtual things to be realized. The use of AR 
is also very simple in which the user can just download the applications (apps) and assemble 
according to the subject contents or topics. A QR code will be generated to be scanned while 
enabling the contents of the AR to be displayed (Oviensy and Princess, 2022). 

The AR technology is used widely in industries such as manufacturing, defence, 
education and so on (Jarjih et al., 2018). The used of AR in education system is an innovative 
and efficient teaching aid which helps the teaching and learning session more effective 
(Billinghurst, 2002). Studies by Norziha et al (2009) showed the effectiveness of the use of AR 
in science subjects; astronomy (Soga et al., 2008); as well as English (Liu et al., 2007). These 
studies have found that the use of AR in the teaching and learning process for hard core 
subject increases the level of understanding and mastery of the students on the topics. The 
study of Liu et al (2007) also found out that the use of mobile media improved the ability to 
speak English. Whereas the development of teaching and learning aids named Letters Alive! 
by Logical Choice helps preschool students improved their reading skills (Logical Choice, 
2011). The findings of this Logical Choice study empirically proved that AR applications 
increase interest, curiosity and fun for students as they can interact on a real-time basis with 
3D virtual objects. Even students can view and move 3D virtual objects in front of them 
according to their preferred perspective as if holding real object.  
In Malaysia, the application of AR in the education system is still new where the instructors 
have not yet fully mastered the technology. Therefore, studies on the effectiveness of AR in 
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the teaching and learning process in Malaysia are limited. Case studies such as conducted by 
Hafiza and Halimah (2011) found that the respondents (rehabilitation students for level one 
Malay language) were able to improve their reading skills in Bahasa Melayu in short of time 
with the help of AR. Another study by Roslinda and Halimah (2011) also indicates that AR 
applications help in improving reading skills among primary school students from year one to 
six who have down-syndrome. The overall implementation of AR in the country's education 
system has resulted in limited studies. The use of AR in certain subjects such as science and 
language empirically has been shown to enhance the interest, understanding, mastery and 
involvement of the students throughout the teaching and learning process. However, the 
effectiveness of AR in subjects such as Islamic Education and Morale are still limited. When 
this paper written, we did not found any study about the use or effectiveness of AR on the 
teaching and learning process for both subjects; Islamic Education and Morale; while these 
two subjects are vital in Malaysian perspective as they balance the material and non-material 
development; physical and spiritual; the morals and personality, cognitive and emotionality 
of each individual (Rofiq, 2010; Umiarso and Zamrani, 2011; Nur, 2013; Sukring, 2013; Wahida 
and Munawwaroh, 2021; Abuhassna and Awae, 2021; Van et al., 2021; Abuhassna et al., 
2022a; Abuhassna et al., 2022b; Abuhassna and Yahya, 2018; Mammana et al., 2017). 
Therefore, the use of this AR technology should be expanded into the country's education 
system. This is due to the fact that students are key players who play a role in influencing the 
use and application of technology in the world of education (UNESCO, 2011). Although AR in 
education already exists, the percentage is still small in use.  

 
Figure 1: Avila-Garzon et al (2021) 
 
Advantages of AR 

The advantages of AR are seen as a factor that drives it to be applied in education. 
Among the advantages of this technology is that it is able to assist students in cognitive 
processes especially in the ability to deal with visual issues of space (Scheiter et al., 2009). 
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This is because AR has a feature in which the user can move virtual objects and view them 
from various angles; it's like seeing and holding a real object (Billinghurst, 2002). This special 
feature of AR supports seamless interaction between virtual environments and reality by 
using an interface replacing input devices such as mouse and keyboard. The use of AR can 
stimulate creative thinking, improve understanding and change the paradigm of students' 
learning arcs in a subject (Wahida et al., 2010). The use of AR can also increase the motivation 
of students especially the weak which allows them to master their lesson (Freitas and 
Campos, 2008). This indirectly shows that the use of AR in the teaching and learning process 
allows students to gain a more effective learning experience while overcoming the problems 
of lagging or weak students. 

In addition, the use of AR provides fun learning experience (Juan et al., 2008) as well as 
encouraging students to do self-exploration of the topics (Kaufmann, 2006). In this regard, 
the use of AR in teaching and learning has the potential to make the sessions more effective, 
fun and time-saving in the context of the understanding and mastery of knowledge by 
students. While AR is an alternative to teaching staff as a more interactive, engaging and 
effective teaching medium (Wahida et al., 2010).The use of AR applications such as AR books 
(Raphael et al., 2008) can be an option for teachers and students in addition to electronic 
books or kosher CDs. The selection of teaching media such as AR encourages the active 
involvement of students and can improve the focus and memory of especially students with 
disabilities such as hearing impairment (Jamila et al., 2012; Abuhassna et al., 2020a; 
Abuhassna et al., 2020b; Al-Maatouk et al., 2020; Megat and Abuhassna, 2020; Masrom et 
al., 2021; Abuhassna et al., 2021) 

Accordingly, it is the use of AR as a learning medium that makes the teaching and 
learning process more interactive, engaging and enjoyable. Conventional teaching and 
learning strategies require a breath of fresh air as students need lessons that involve active 
engagement especially for the cognitively impaired to help them focus and further strengthen 
their memory. Thus, AR technology became an alternative in developing the use of the latest 
technology in the national education system as well as intensifying the students' enthusiasm 
to actively engage during the teaching and learning session (Jamila et al., 2012).  
 
Conclusion 

The industrial revolution 4.0 witnessing the rapid development of technology, 
producing a wave of globalization in which every matter is simply at our fingertips; making 
the present world without borders. The rapid development of the world has also affected the 
education system in Malaysia and around the world. Today's education system and process 
need to be in line with the development of technology so that the younger generation is more 
creative and innovative and able to compete globally. In this regard, reforms to the Malaysian 
education system need to be carried out so that a more comprehensive and flexible education 
system can be established. A more comprehensive and flexible education system allows 
students to develop naturally and creatively possessed potential. The effectiveness of 
education produces a knowledgeable society and thus forms a developed country that is able 
to compete in various aspects globally.  
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