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Abstract

This study aims to conduct a systematic literature review on the concept of Augmented
Reality (AR), which adds virtual objects into the real world and affects the computer vision
field, which is the starting point for the metaverse concept of aesthetic education in
Indonesia. This content analysis study systematically analyzes how AR impacts aesthetic
education and how the metaverse concept has discoursed in education in the future. The
search was conducted on Springer Link, Science Directs, Taylor Francis, JSTOR, and Google
Scholar databases, with the keywords "augmented reality", "aesthetics education", "arts
education", and '"metaverse" and their combinations. Based on the inclusion criteria
established, 50 articles were collected to be analyzed. The study results show that human
needs increasingly vary according to the level of achievement of their culture, including in
the post-pandemic phenomenon that makes all entities in the phase of resilience the footing of
a new era. Furthermore, the collaboration between art and technology becomes significant in
the dynamics of this culture, especially in the design of digital and virtual-based products,
including in the field of aesthetic education in Indonesia. In this regard, AR has become an
interesting discussion, along with the concept of a parallel world in art education called
"metaverse", which can support students' understanding beyond just reading texts. This is
related to the condition of the low literacy level in Indonesia; while the trend of technological
and information advancement in Indonesia is so rapid, the discourse on the application of AR
and the metaverse of aesthetic education in Indonesia can be an effort to increase the
intellectual power of students in Indonesia.
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Introduction

Learning media is needed as an intermediary to deliver messages to minimize failures during
the communication process in education. Furthermore, learning media is an essential aspect
of the learning process. The learning process is the process of delivering messages or
materials from the sender of the message (in this case, the teacher) to the recipient (students)
(Paatela-Nieminen, 2012). In the process of delivering the message or material, sometimes it
succeeds, and sometimes it doesn't, where failure in the communication process is called
noise or barrier. The process of converting messages or materials into verbal and nonverbal
communication symbols is called encoding, and the interpretation of communication symbols
by students is called decoding (Dekker, 2015; Priyaadharshini et al., 2020).

Learning media is needed by teachers to help deliver material in a learning process. A good
learning process must contain interactive, fun, challenging, and motivating aspects and
provide more space for students to develop creativity and independence according to students
talents and interests (King et al., 2019). Although the teacher is only a facilitator in a lesson,
and students are required to be more active, the teacher must be able to create a pleasant
learning atmosphere to stimulate students to be more active in learning. Fun learning
activities are strongly influenced by various factors, one of which is the selection of learning
media used must be attractive for students to learn, interactive when used, but does not
reduce the essence of the material presented (Sampurno & Camelia, 2020).

The development of increasingly advanced technology, of course, affects various sectors of
human life. This development also plays a role in the development of learning media.
Learning media is becoming more exciting and concise even though it does not reduce the
essence of the material. One of the developments of learning media that are currently still
new is learning media using Augmented Reality (AR). AR is an application of merging the
real world with the virtual world in the form of two-dimensional and three-dimensional
projection in a natural environment simultaneously (Lu & Liu, 2015; Pianfetti, 2001). AR is
often also referred to as tethered reality. This application is often applied in a game. Xbox
Development from Microsoft not only presents games in the form of Virtual Reality (VR) but
also presents games in the form of AR.

The use of AR in Indonesia is not too big (Andriana et al., 2022; Kasiyan, 2019; Kidi et al.,
2017), which is still relatively new, has little use in Indonesia. The lack of public knowledge
about this technology is one of the causes. Using AR as an alternative learning media, it is
hoped that a learning activity can be more interesting for students. Another benefit is a more
advanced learning media utilizing current technological developments. Through AR, it can be
a solution to overcome expensive modules or trainers that schools cannot buy. Students can
still do practicum by seeing the goods as they are in the original but virtual form (Huang et
al., 2016; Hurrell & Baker, 2020).

In connection with the above, the emergence of AR is also "supported" by the development
of society, where there is a post-pandemic trend that makes life today prioritizes technology.
Another exciting thing is that one of the tech moguls, Mark Zuckerberg, announced on
October 29, 2021, that Facebook would change its name to Meta and also made significant
investments in developing the Metaverse technology (Rahaman, 2022). The synergy between
AR, VR, and Metaverse technology provides a perspective on how aesthetic education can be
synergized with technology. The problem focuses on the role of technology intertwined in
aesthetic education that puts forward the question of taste. However, when it is felt that



similar research has not been widely carried out, this study aims to determine whether the use
of metaverse is appropriate for feeling-centered aesthetic learning, especially in the post-
pandemic era, and to provide broader insight into the concept of a metaverse in aesthetic
education in Indonesia.

Methods

This research approach uses multi-site qualitative methods, combining content analysis and
literature concepts (Denzin & Lincoln, 2013; Leavy, 2017; Shkedi, 2019; Tashakkori &
Creswell, 2008). This approach is used to deepen the theoretical context of the research about
digital technology in education and its complexity with modern education perspectives.
Furthermore, the data were analyzed with technology education, contextualized to how
digital technology, modern technology, and contemporary technology that explores Internet
of Thing (IoT) turned into augmented reality to metaverse aesthetics education (Dubowsky,
2016; Grossman, 2017; Keifer-Boyd, 2018; Kress, 2010; Kress & Leeuwen, 2012;
Moerdisuroso, 2014; Svasek, 2012).

This content analysis study systematically analyzes how AR impacts aesthetic education and
how the metaverse concept has discoursed in education in the future. The search was
conducted on Springer Link, Science Directs, Taylor Francis, JSTOR, and Google Scholar
databases, with the keywords "augmented reality", "aesthetics education", "arts education",
and "metaverse" and their combinations. Based on the inclusion criteria established, 50
articles were collected to be analyzed (Figure 1).
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This approach begins its critical review from the introduction of the presence of digital art
which is characterized by three things, namely; the presence of Virtual Reality (VR)-based art
treasures, the principles of digital art for everyone, and a future that will be marked by
technological-enabled artistic creativity. All three will be discussed cross-sectionally in order
to achieve a more generic, multidimensional understanding, because this paper is not
intended to lead us to a specific understanding of digital-based aesthetic education. Digital-
based aesthetic education is certainly related to Artificial Intelligence (AI) or intelligence



engineering. So, this study is basically to observe the interconnectedness which explains that
every aspect of learning or a particular intelligence in principle can be described precisely so
that a machine, technology, or cyber things can be made to simulate it. In short, technological
disruption (technological disruption) in the world of aesthetic education has occurred since
the development of the world of ICT (Information Communication Technology).

Educational Need for AR and VR

Increasing students' interest in learning by reconstructing abstract concepts into visual forms
will help educators deliver the material. During the past Covid-19 pandemic, technology
became an educational medium to help increase student interest in learning. Unlike Virtual
Reality (VR), which adds natural objects to virtual objects, Augmented Reality (AR) adds
virtual objects to natural objects at the same time (Almonacid-Fierro, 2021; AINajdi et al.,
2020; Hash, 2021; Marsudi et al., 2020; Sampurno et al., 2020; Turan & Atila, 2021). AR
was first used in 1957-1962 by a cinematographer named Norton Heilig named Sensorama
(Koutromanos et al., 2015). Sensorama is a simulator that can simulate visuals, vibrations,
and smells. In 1966, Sutherland claimed to have invented the head-mounted display, often
shortened to HMD (Koutromanos et al., 2015). HMD became the forerunner to AR, which
uses hardware and is installed in the user's head. An example of using HMD at this time is
Google Glass. In the 2000s, to be exact, in 2009, Sqoosha introduced FLARToolkit, which
was the result of the development of ARToolkit (Hwang et al., 2020; Samson & Karthiga,
2020). FLARToolkit can be used to add AR to websites because the output produced by the
FLART toolkit is in the form of Flash. In 2010, Acrossair immersed AR technology in the
iPhone 3GS (Payne, 2017). AR can be used in various activities, such as presentations,
estimating an object, performance stimulant equipment, simulating a tool's performance, and
others (Cai et al., 2020; Suparjoh et al., 2020).

AR is an application that can display small, large, fast, and slow objects seen with the naked
eye clearly without assistance (Capuano et al., 2016; Huang et al., 2016). In the context of
education, AR has a feature to convert information into visual form. So that by utilizing this
technology, students will receive learning in a visual form that is easy to understand. Like
research on AR, which represents objects of tradition and cultural heritage, this technology
can display museum objects from small to large by reconstructing museum objects into 3-
Dimensional objects (Capuano et al., 2016; Harkema & Rosendaal, 2020). This technology
allows visitors to study history, see the museum's contents virtually, and interact with the
object.

Likewise, the AR Molymod application of hydrocarbon compounds is a learning medium for
Chemistry subjects (Kelly et al., 2018; Udeozor et al., 2021). This application contains alkane
derivative compounds such as alkyl, alcohol, and alkanol. Some 206 objects and 30 addition
reactions are displayed clearly and in detail in this application so that students do not
misunderstand differentiating the existing compounds. Next, is the AR application applied to
Biology learning, namely the digestive system AR application (Christopoulos et al., 2022).
This application can visualize the human digestive organs into 3-Dimensional objects. With
these advantages, of course, to study the digestive organs of teaching staff and students, they
do not have to practice it directly, just by depicting it virtually with AR applications (Farrell
et al., 2022).

AR technology can be defined as a platform combining virtual objects into the real world as
these two objects seem to blend. AR is not the same as Virtual Reality (VR) because, by



definition, VR is a virtual world that is made to resemble the real world. AR has several
advantages when compared to VR. AR manipulates the real world on the device screen using
a smartphone's camera or other image capture device. In contrast, VR makes use of sensors
and other peripherals and makes the user feel in another world that is depicted virtually
(Maas & Hughes, 2020; Mehrfard et al., 2021). On the one hand, AR was more popular at the
beginning than VR. Moreover, AR is now ready to use, and VR is still being developed with
improvements in programs and various hardware. They both have in common that AR and
VR produce virtual content that users can interact with in various ways and features. Both
have the same development area, namely for the development of the world of education and
education.

In the context of aesthetic education in Indonesia, the discourse on AR shows that it can
provide a live picture between the natural and virtual worlds. AR can also display a detailed
visualization of an art object that should not be seen with the eye but ultimately can be seen
by the components or particles that make it because of AR. AR has the advantage of being an
aesthetic education medium coupled with a positive response that this technology has a
considerable influence where students who study art objects will more easily understand
using this technology than not using AR technology which can be seen from the results of
comparison and analysis of learning (Baia Reis & Ashmore, 2022; Kumar, 2022; Szymanski,
2019; Thomas et al., 2010). AR is considered feasible if it is implemented in art learning
media which, from the highest total score of 100, got a score of 87 so that it can be classified
as adequate to be implemented as a learning medium (Patton et al., 2020).

Judging from the advantages of AR above, of course, this platform is very useful in
increasing student interest in aesthetic learning. Starting from illustrating invisible objects,
which in the art world, will undoubtedly lead to different conceptions of each student because
each person must have a different interpretation. Although face-to-face learning can indeed
be helped a little by 2-dimensional drawing examples on the blackboard, this will still make it
difficult for students because the level of teachers in representing an image is not always the
same, even for representing 3-dimensional objects on a 2-dimensional board. AR can be the
best solution in solving this problem. It can also be studied at school and home, especially in
post-pandemic conditions.

AR can also be a learning solution in art design, which is very difficult to imagine. For
example, in sculpture material or 3-dimensional primary forms, where AR can be a solution
and can realize all of these things in the form of 3D animation that will describe it in an
interactive educational media container that can be interacted with by zooming in on objects,
rotating and play animations (Harkema & Rosendaal, 2020). The advantages of AR are
directly proportional to the needs of learning media, making it easier for students to learn
various things from 3D visualization. The estuary of the advantages of AR as an educational
medium is to encourage students to think more creatively and critically to increase the
experience and insight of the students themselves so that there is an embodiment of learning
materials.

Metaverse Concepts and A New Chapter of Aesthetic Education

AR has produced educational products with the appropriate methods for the reconstructed
field of science. This technology can attract the interest of potential users, which has been
strengthened in recent studies. The application of AR into the world of education will be a
solution for educators to help them impart knowledge to students (Kyza & Georgiou, 2019;



O’Banion et al., 2022). AR products made for a specific field of science can be implemented
to be included in the Indonesian aesthetic education curriculum starting from elementary
schools, junior high schools, high schools, and universities (Ozyal¢in & Avci, 2022; Turan &
Atila, 2021). Aesthetic learning mechanisms that can be used for AR learning can be divided
into two: independent aesthetic learning at home and collective aesthetic learning in the
classroom.

There are essential things to consider in developing AR into learning in aesthetic education.
The issue of heterogeneity of education in Indonesia is the main starting point (Marsudi et al.,
2020; Sampurno et al., 2020). This is related to the government's role in the collaborative
development of digitalization in the world of aesthetic education, especially for the
application of learning using AR technology. The country of Indonesia, which is quite large,
certainly requires special attention, especially for areas that have not been touched by digital
technology supporting infrastructure as a medium that supports the use of AR technology.

Because AR, many people see "metaverse" as a new term. Nevertheless, the concept of
Metaverse is not a new term. The Metaverse first appeared in 1992 in the speculative fiction
Snow Crash by Neal Stephenson (Rahaman, 2022). In this novel, the Metaverse is a large
virtual environment. On the other hand, the Metaverse was also introduced in the novel and
film Ready Player One, which ultimately led to the concept of Metaverse as a virtual
environment, also known as MUVE (Multi-User Virtual Environments), which has a format
derived from MMORPG (Massive Multiplayer Online Role-playing) (Baia Reis & Ashmore,
2022; Dichev & Dicheva, 2017; S. Kim et al., 2018; Rahaman, 2022; Rospigliosi, 2022a).
Playing games, which allows everyone to meet avatars in 3D video games by combining
virtual reality, augmented reality (AR), virtual reality (VR), and the internet (P. W. Kim et
al., 2017). So, the Metaverse and its supporting technology devices allow users to feel the
sensation of being in an authentic virtual environment.

At first, even though it was just speculation, scholars did an in-depth study. Society enters the
stage of true post-humanism life where there will be many cyborgs, and society will
ultimately depend on machines. This trend shows that the community's collective memory
immediately turned back to the existence of "cyborgs." Cyborg is short for Cybernetic
Organism, namely cybernetic creatures (human machines) that have a system of self-
regulating abilities (Houston, 2004). So the effect is a kind of human-machine where machine
parts can be replaced, integrated, or functioned as additional body parts to increase the body's
strength potential. Aesthetic education in the future also considers cyborgs living in a
complete dimension with no boundaries between inner and outer space (Baia Reis &
Ashmore, 2022; Rospigliosi, 2022b; Taylor & Carpenter, 2016).

Space for movement or alternative space in aesthetic education is called cyberspace
(cybernetic space). Cyberspace is an alternative space for aesthetic education where data is
depicted in such a way as to give the operator the illusion of control over movement and
access to information (Baia Reis & Ashmore, 2022; Garrido-Ifiigo & Rodriguez-Moreno,
2015; Rospigliosi, 2022b; Tasa & Gorgiilii, 2010). In this case, the cyborg is connected to
various shadow-like simulations. For aesthetic education, such technologies are familiar to
the public (3D, and 4D games, for example). Some are still being developed ('real time'
presentations, for example), and some are still fictional, all of which have the capability of
simulating the space in which we interact.



Synergy is seen when cyberspace is usually equipped with virtual reality (AR or VR), namely
the expansion of the cyberspace process in order to provide a 'pure' information space
through data construction that gives the effect of immersion into cybernetic space. AR is
usually 3D/4D multimedia. So reality can provide artificial senses to our bodies in light,
sound, and touch that are not limited to space and time (2D) and provide an exciting
experience impact for aesthetic education.

Moreover, if in the 'normal' dimension, we cannot share space with other people precisely at
the same time, in alternative space, we can not only share but also from entirely different
places; we can share the same space with others. Moreover, because the 'movement' in
cyberspace is entirely different from 'normal' space conditions, we can fly and enter the wall
because the wall is not made of natural sand, brick, and cement but only visual manipulation
(manipulate imagery) (Fook et al., 2021; Lungu et al., 2021; Sample et al., 2018; Waters,
2016).

In the context of community culture for aesthetic education in the context of the Metaverse, it
is closely related to the community's readiness to face a new era. A small part of the
community, especially users, can explore this Metaverse by carrying out various digital
activities like in the real world. These people are usually already members of cyber and
virtual 3D communities that support each other from various parts of the world. They go to
school, work, and other activities in the virtual world (Blankenship, 2011; Weninger, 2017).
Of course, there must be knowledge or skills that must be prepared for the younger
generation, especially to prepare everything so that this metaverse era can later be helpful for
the progress of the Indonesian nation.

The education system in Indonesia often changes. One of them is curriculum changes from
year to year. The transformation of learning from time to time continues to occur. Facing the
metaverse era, which is currently being discussed, the government needs to facilitate all
needs in the field of technology-based education. The curriculum of the metaverse era must
be different from the previous curriculum to welcome changes that will occur in the future.
Even though it looks fun and exciting if society can do virtual activities like in the real world,
but still this metaverse era has several challenges that need to be considered, including users
will be busy with all activities that occur in the virtual world, so that users become addicted
and choose to be engrossed in activities in the virtual world than in the real world (Ardoin et
al., 2020; Sudarsana et al., 2019). The more sophisticated technology that develops, of
course, has an impact that can affect its users. In addition, the field of education certainly
experiences various challenges and obstacles because they have to make changes to the
curriculum according to technological developments. The presence of the metaverse era is
not only a challenge in education but also a challenge for society, especially in the economic
field. The two fields are closely related because the fulfillment of economic needs
accompanies the process of continuing education to facilitate education. For example, if
learning is done virtually, it will cost money to finance these digital activities. Electronic
devices such as gadgets and quotas will become the primary needs of people entering this
metaverse era (Behnamnia, Kamsin, & Ismail, 2020; Behnamnia, Kamsin, Ismail, et al.,
2020).

Meanwhile, many Indonesians still find it challenging to meet their daily needs. If education
in Indonesia is directed to enter this metaverse era, there will be new problems considering
that the online learning process still leaves many obstacles. The teaching and learning process
will reduce the interaction between teachers and students because they will spend more time



in the virtual world (Lehtomaki et al., 2016; Mercer et al., 2019). Even though we know that
students not only need various kinds of knowledge and skills but also need character
education and moral values to shape each student's personality. In addition, parental
supervision must be stricter so that children do not fall into negative things in the virtual
world. Another thing, of course, every parent would hope to send their children to the best
educational institutions and have adequate facilities. In this case, the best category is
undoubtedly very subjective. However, some things can be considered general agreement,
such as the need for a clean, safe, and comfortable school environment.

Nowadays parents want their children to study in modern schools. The term modern school is
meant not only in terms of the availability of learning facilities considered sophisticated, such
as the presence of a computer laboratory, the internet, or using specific applications to
support online learning. However, modern schools can offer, even implement, educational
systems and teaching and learning methods that can help students become independent in
learning, have academic knowledge, be innovative, brave, critical, and ready to apply their
knowledge in various contexts (Cannon, 2018; Richardson, 2020; Zhu et al., 2018). The
concept of the modern school has become a reasonable discourse. Talking about modern
schools is undoubtedly related to educators or teachers. Educators or teachers must also be
able to choose materials and learning media suitable for teaching in this metaverse era.

The use of technology-based learning media can expedite the learning process. Of course,
educators or teachers in this era must not be ignorant. They must be more proficient than their
students because it is in the hands of these educators or teachers that the younger generation
will be able to enter the metaverse era correctly so that they do not fall into a negative digital
space. Even though we know the reality is that many teaching staff are still having trouble
doing online learning for various reasons. The era of the Metaverse is in sight with all the
changes that will occur there. Many preparations must be made, starting from the facilities
and infrastructure, intellectual abilities, and legal umbrella from the government in regulating
the metaverse era. Now the education system in Indonesia will face a metaverse era.

This is a big challenge because of the influence of metaverse technology on the world of
education. The use of metaverse technology will change the world. The two-dimensional
world we have known is starting to be replaced with a three-dimensional virtual world. Even
now, this technology is reaching the more modern world of education. However, the
Metaverse generally visualizes the internet in a three-dimensional media format. Metaverse
technology must be used through mobile application tools, augmented reality glasses, virtual
reality, and others. Some devices currently use metaverse technology. Soon there will be a
significant change in schools and campuses' teaching and learning processes. In addition,
learning technology tools will use a more sophisticated online system, and there are more
interactive technology tools.

Conclusion

“The ‘earth’ without art is ‘eh’...this world without art people will only be ‘ehhh’.”
Furthermore, when today's society says that art is on the side of the road, meaning that it is
not the same as other knowledge, it turns out that after being reconstructed in neuroscience,
art is very extraordinary. When the context of aesthetic education is put forward, there are
two kinds of meaning. Aesthetic education, in the sense of schools, we call education for life
and education for earning a living. The second is aesthetic science. Aesthetic education as the



estuary of art produces metacognitive thinking patterns expected by education's success in
general.

The world of telepresence (virtual existence) is a cyber world because the primary entity
(object) is transported and transfigured into the cyber world. As another layer of reality,
cyberspace allows people to be present in other places and meet others even though their
bodies are physically in other places. Aesthetic education through digital technology can
enable even more extraordinary telepresence than that. Moreover, all of this is possible
because of computers. Computers and aesthetic education are inseparable parts.

The concept of science in the conventional era shows that science develops partially and
disconnectedly, including by their respective methods. The picture in the Aufklarung period
provides an aesthetic deepening into dynamic and definite particles. Definite knowledge, very
limited where to go. If it has become A, it is not possible to solve B. It is different from this
metaverse era, where if art develops creativity, then technology develops for the benefit of
humans. In other words, technology has developed with new technology, which increasingly
shows that aesthetic education has the nature of developing creativity so that it penetrates the
boundaries of the arts branch with fractal patterns and integrated, solid, and natural art.
Therefore, aesthetic education is now integrated. Aesthetic education is undeniably integrated
with other arts. Thus, aesthetic education in the metaverse concept includes three things;
namely, it is presentational, non-representational, and deformative material at the same time.
The discourse on AR and the metaverse in aesthetic education in Indonesia are fascinating,
mainly when he collaborates with pure art, which has given rise to Non-Fungible Token
(NFT) Art which certainly has more stable management than aesthetic education in the
context of the metaverse. Thus, when collaboration and interdisciplinary, the context of
Mixed-Reality (MR) can be discussed further.
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