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Abstract: Technologies enable organizations to support and improve knowledge
management practices. First, it will be easier to define augmented and virtual reality
concepts to better understand them. Artificial Intelligence technology enables
organizations to support and improve knowledge management practices. The research
aims to explain the current trend of artificial intelligence-augmented reality in science
learning. A review is conducted on the state-of-the-art methods using the preferred
reporting items for reviews and meta-analyses (PRISMA) guidelines. An innovation in
educational technology to support learning is the existence of Al technology. Technology
may speed up education when used wisely and responsibly. The development of
artificial intelligence technology can help pupils become more independent. The teacher
does not have to play such a dominant role, but his responsibilities are laid out in the
context of offering illumination through significant keywords. The basis for every use of
technology for teachers is to continue to prioritize the essence of teaching, namely
managing the morale and behavior of students.
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Introduction

Learning science is not just mastering a set of
knowledge in the form of facts, concepts, principles, or
theories, but learning will be more meaningful if
students experience what they are learning, therefore
educators have struggled in every way by trying to make
what students learn at school so that they can use it in
their daily lives. Augmented reality and virtual reality
are technologies that have been researched for several
years (Al-Ansi et al., 2023). Even so, several products
have been developed in the line and are accessible to the
general public. However, due to societal needs and
variations, this technology has stagnated in certain
areas. It is therefore important to know the evolution of
the research they have carried out in recent years and,
thanks to that, to study current trends to anticipate the
areas where they will be applied in the coming years.

How to Cite:

The Knowledge Age, sometimes referred to as Era
4.0, is one in which more knowledge-based alternatives
are used to meet demands in many situations. both in
the industrial sector and in the domains of education, the
economy, society, and politics. The advent of computer
science and technology served as the catalyst for this.
They stand out as particularly effective learning and
training tools in both education and business, leading to
more effective, interactive, and participatory learning.
Given the evolving educational landscape, technology
must now be considered an enabler for learning media
sets. Tools for various applications have been
developed, both hardware and software standards have
been made available to the general public for various
learning purposes (Kamiriska et al., 2019). Therefore, the
use of technology in the learning process should be
accepted as something of value in all educational
institutions.
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The demand for the use of technology in
educational facilities has given rise to new groups who
have different values, cultures, perspectives and beliefs,
and intelligence toward technology. This new group is
known as Millennial Generation which creates a lot of
difficulties for instructors because it tends towards
learning that combines data through frameworks that
incorporate images, symbols, sounds, videos, complex
creative activities, diversions, and complex artificial
intelligence. The birth of the millennial generation is one
of the reasons we have to change our vision in the field
of education, namely creating new learning to encourage
students to identify resources for learning skills and
knowledge, building on where and how to learn, and
performing through data-driven adjustments. In this
process, peers become very important in learning by
learning together, and the teacher acts as a facilitator in
learning (Svellingen et al., 2021).

The existence of technological developments, the
transfer of generations, and the vision of education, of
course, cannot completely replace the role of teachers,
peers, and culture in the students' environment because
technology only helps humans to increase the
performance of an effective learning process. Artificial
Intelligence Technologies enable organizations to
support and improve knowledge management
practices. First, it will be easier to define augmented and
virtual reality concepts to better understand them.
Virtual reality (VR) has many definitions, however the
following is arguably the broadest and most inclusive
one: According to a definition by "Virtual Reality is
defined as a real or simulated environment in which an
observer experiences telepresence" (Tjostheim &
Waterworth, 2022).

In order to avoid having to define Head Mounted
Displays (HDM) or any other globe, this definition was
adopted. Instead, we may concentrate on engineering
and application in order to determine the direction that
technology is taking. In a similar vein, we might
characterize augmented reality (AR) as a method for
adding extra information to the physical world (Gralak,
2020). With this definition, it is unnecessary to discuss
particular hardware; instead, we may identify
methodologies and applications and concentrate on the
advancement of technology. Although AR and VR
technologies have long been in development, we can
argue that they have only lately started to emerge
beyond the laboratories, mostly due to a combination of
rising processing power and falling device numbers. At
the moment, middle-class smartphones can be utilized
with augmented reality and virtual reality. In fact, using
a more advanced technology might be more engaging
for more immersion, even if it is slightly more expensive.
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Based on the background described above, it is
necessary to study the current trend of artificial
intelligence-augmented reality in science learning.

Method

We conducted this study as a systematic review
following PRISMA guidelines. The PRISMA guidelines
provide several things to consider when preparing a
systematic review (Figure 1). This study will mainly
focus on several main items: Artificial Intelligence,
Industrial Revolution 4.0, Augmented Reality, and
Learning media. Initially, we collected the latest studies
on the current trend of artificial intelligence-augmented
reality in science learning Integration, based on a few
selected keywords. Then, we apply eligibility criteria to
the collection. We only selected literature published in
2017 or later to provide an overview of recent trends. In
addition, we limit the types of literature, namely only
literature in the form of journals and proceedings.

Result and Discussion

The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) approach is used
in this investigation (Haddaway et al, 2022). This
approach condenses the findings of primary research to
deliver information that is more thorough and impartial.
The provided material is complete, and objective, and
makes an effort to take into account ongoing research
discoveries. Creating research questions, searching the
literature, screening and selecting pertinent articles,
picking the best research findings, filtering and
evaluating the results, synthesizing qualitative results,
and preparing a research report are all phases of a
systematic literature review. The processes in research
process of a systematic literature review include writing
the background and goal of the study, gathering
research questions, scanning the literature, selecting
articles, extracting articles, assessing the caliber of the
basic studies, and synthesizing data.

Complete articles published in international
journals from 2017-2023, indexed in databases, and
themed current trends of artificial intelligence-
augmented reality in science learning.
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Figure 1. Flow process literature search based on PRISMA guidelines

Table 1. Artificial Intelligence

Sources

Artificial Intelligence (Al) components

(Humm et al., 2023); (Jarrahi et al., 2023); (Anumba & Khallaf, 2022); (Min, 2010);

(Zhai et al., 2021)

(Adriyendi, 2018); (Sasmito, 2017); (Hakim, 2019); (Arbain et al., 2022);

Knowledge-Based

Inference Engine

There are two components needed to create
applications for artificial intelligence. The primary ones
that are most critical are. Each Artificial Intelligence (AI)
component is Knowledge-Based and contains facts and

Table 2. Industrial Revolution 4.0

theories, as can be seen from the table 1. An intriguing
capacity conclusion based on experience is the inference
engine. thoughts, and how they are related to one
another.

Sources

Technologies in the Industrial Revolution 4.0

Dilberoglu et al., 2017); (Haleem & Javaid, 2019); (Prashar et al., 2022)
Ozdemir & Hekim, 2018); (Javaid et al., 2022); (Mishra et al., 2023)

Witkowski, 2017); (Papadopoulos et al., 2022); (Ozdemir & Hekim, 2018)

(
(
(Adel, 2022); (Rosario & Dias, 2022); (Ajayi et al., 2023)
(
(

Vaidya et al., 2018); (Gamil et al., 2020); (Khan & Javaid, 2022)

Additive manufacturing
Artificial intelligence
Cloud computing

Big data

Internet of things

The table 2 it can be explained each of them named
in the Industrial Revolution 4.0 Additive manufacturing
is a breakthrough in the manufacturing industry by
utilizing 3D printing machines or often known as 3D
printing. Artificial Intelligence (Al): Al is a computer or

machine technology that has human-like intelligence
and can be adjusted according to human desires. Cloud
computing is a technology that makes the Internet a
center for managing data and applications, where users
of the computer are given access rights (login) to use the
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cloud to be able to configure servers (servers) via the
Internet. Big Data is a term that describes large volumes

of data, both structured and unstructured. IoT is a

Table 3. Augmented Reality
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system that uses computing devices, mechanical
devices, and digital machines in an interrelated
connection.

Sources

Augmented Reality Components

(Simorangkir & Rohaeti, 2019); (Baker et al., 2023); (Hiibner et al., 2018); (Balaji et

al.,, 2022); (Blut & Blankenbach, 2021); (Poschke et al., 2022)
(Lv et al., 2021); (Navab et al., 2022); (Sobota et al., 2020)
(Arena et al., 2022); (Xiong et al., 2021); (Liu et al., 2023)

Tracking system

Graphic system
System display

From the table 3 it can be explained each of the
Augmented reality components is the tracking system
that determines the position and orientation of objects in
the real world. Graphics systems use the information
provided by the tracking system to draw virtual images

Table 4. Learning media

at the appropriate places, for example through objects
real. The system view combines the real world with
virtual images and sends the result to the user, saying
it's sent to the HMD, but the view is normal also like a
monitor can be used.

Sources

Science Learning Domain

(Mork et al., 2021); (de Jong, 2019); (Papaevripidou & Zacharia, 2015); (Simorangkir & Rohaeti,

2019); (Wu et al., 2022);

(Wilujeng et al., 2019); (Matteson, 2022); (Sartika & Shofiyah, 2020); (Wirzal et al., 2022)
(Bustamante et al., 2018); (Sand et al., 2022); (Kelley & Knowles, 2016); (Ruben et al., 2020)

(Indana et al., 2018); (Badrun et al., 2021)

Domain 1

Domain 2
Domain 3
Domain 4

From the table 4 it can be explained each Science
learning domain is Domain 1 is Knowing and
Understanding, in the form of facts, concepts, laws,
several hypotheses and theories used by scientists, and
scientific and social issues. Domain 2- Exploring and
Discovering, basic science processes: observation,
communication, classification, measurement, inference
and prediction, Integrated science processes:
identification of variables, preparation of data tables,
graphing, description of relationships between
variables, provision and processing o; f data,
investigative analysis, preparation of hypotheses,
operational definitions of variables, investigative
designs, and experiments. Feeling and Valuing, this
domain includes: developing a positive attitude towards
science in general, science in schools, and science
teachers, developing a positive attitude towards oneself,
developing sensitivity and respect for the feelings of
others, and making decisions about social and
environmental issues. Domain 5 - Using and Applying
in the form of observing examples of learned science
concepts and skills.

Conclusion

An innovation in educational technology to
support learning is the existence of Al technology.
Technology may speed up education when used wisely
and responsibly. The development of artificial
intelligence technology can help pupils become more

independent. The teacher does not have to play such a
dominant role, but his responsibilities are laid out in the
context of offering illumination through significant
keywords. The basis for every use of technology for
teachers is to continue to prioritize the essence of
teaching, namely managing the morale and behavior of
students. As for students, the existence of educational
technology can help them control and monitor their
learning, enabling them to live and work well in the
future.
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