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multimedia research. The goal can be a reference for researchers in conducting and
defining research themes, especially around multimedia learning. The method is used
through a bibliographic approach with computational mapping analysis using
VOSviewer. Article data is retrieved from the Google Scholar database using a publish-
or-perish reference management application. Article titles and abstracts serve as
guidelines when searching for keywords like "art," "learning media," and "multimedia."
We found 447 seemingly related articles. The study period used as learning material is
a paper from the last five years (2018 to 2023) indexed by Google Scholar. The results
of research on fine arts learning media using interactive multimedia can be classified
into four terms. The first term "Training" belongs to cluster 2 with a total of 34 links, an
overall link strength of 138, and 59 events. The second term, "Media", belongs to
cluster 2, with a total of 30 links, an overall connection strength of 142, and 74 events.
The third term, "Multimedia", belongs to cluster 2, with a total of 27 links, an overall
connection strength of 110, and 55 events. The fourth term "art" belongs to cluster 1
with a total of 34 links, an overall link strength of 138 and 59 events. From 2018 to
2020, the survey found research fluctuations in several media-based art learning media
studies (65, 110, and 124 publications per year, respectively). The number of studies
decreased from 44 (2021) to 16 (2023) from 2021 to 2023. Thus, there are still many
opportunities for researchers to discuss it.

1. Introduction

The development of technology and information in Indonesia has provided great benefits for all
of its people [1], especially the benefits of information through internet web literacy which plays a
role in increasing knowledge for educators and students [2] in increasing insight into today's
technology-based learning [3]. It is important for educators to apply the correct learning format when
teaching students [4]. The arts sector is also experiencing good developments in terms of materials,
techniques and technology-based media to meet the needs of the 21st century population. Fine art
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is a field of art that continues to develop and meets the needs of humanity in the 21st century.
Technology plays a very important role in the industrial era [5], especially in the development of
materials, techniques, media, art exhibitions and performances [6].

Multimedia is a combination of elements such as text, images, sound, and video in one platform.
In art learning media, multimedia enhances students' learning experience. Using multimedia,
students can interact with the material, see the artist's creative process, and gain a deep
understanding of the concept of art. Multimedia also provides flexibility of access and motivates
students to actively participate in learning. Thus, multimedia has an important role in improving the
quality of fine arts learning with an interesting, interactive, and comprehensive learning experience
for students, and it also has substantial impact on students. [7] The use of multimedia-based fine arts
learning media in schools brings significant benefits [8]. Teachers can conduct more engaging
presentations and demonstrations using images, video, and audio. Students can access art resources
digitally and dig into famous artworks. They can also create digital artwork and collaborate with
classmates. Multimedia media facilitates the evaluation and assessment of students' artwork. With
the integration of technology in art teaching, students can develop creativity, a deeper understanding
of art, and interactive learning experiences [9]. Furthermore, by using multimedia content, such as
animations and audiovisuals, will make the learning experience more dynamic and engaging [10].

One analytical technique that can be used to determine the progress of research in the field of
learning is bibliographic analysis. Bibliographic analysis is a form of meta-analysis of research data
that helps researchers examine bibliographic content and analyse citations from articles published in
journals and other scientific studies [10].

There have been many studies on bibliometric analysis, in the field of learning and media,
including bibliometric analysis on the Development of Physics Learning Media [11],
Ethnomathematics in Mathematics Learning [12], Trends in the Use of ICT in Mathematics Learning
[13], Indonesian learning [14], Augmented Reality in Mathematics Education [15], Technology-Based
Biology Learning Media [16], Bibliometric Learning Media in Elementary Schools [17], Digital Learning
Media [18], Game-based physics learning [19], Making Motion Graphics as Media [20], Technology-
Based Learning [21], Google Classroom Learning [22], physics learning practices [23], Librarian Digital
Literacy Research [24], Use of Learning Videos [25], Game-Based Learning [26], Teacher Creativity
Research in Mathematics Learning [27], Ethnomathematical Terms [28], Interactive learning media
[29], Challenges and opportunities in education [30], Scientific argumentation about science learning
[31], about mathematical reasoning skills [32], and Mathematical Critical Thinking Skills [33].

However, computational mapping studies, bibliographic analysis, and data for the development
of publications in multimedia learning media are carried out in various ways [34]. Bibliographic
analysis of the last five years of research from 2018 to 2023 using the VOSviewer application. This
research was conducted to conduct a computational study of mapping the bibliographic analysis of
papers indexed by Google Scholar using VOSviewer software [35].

This research was conducted with the aim of being a reference for researchers in conducting and
defining research themes, especially around multimedia learning, because the results of research
from other researchers can be an idea in determining new research themes [36] so as to enrich
scientific discussions about multimedia learning media in the future.

Novelty research on multimedia art learning media from 2018 to 2023 all articles were cited as
many as 1004 quoters. The development of articles fluctuates and tends to decrease. Although there
was an increase from 2018 to 2020 (65, 110, and 124), there was a drastic decline from 2021, 2022,
and 2023 (88, 44, and 16), so there are still many opportunities for researchers to discuss it.
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2. Methodology

The article data used in this study is based on research from publications published in Google
Scholar indexed journals. We chose Google Scholar for this study because the Google Scholar
database is open source. Reference management applications such as Publish or Perish are used to
capture research data. Use 'Publish or Perish' software to conduct a literature survey on a topic of
your choice. Detailed information on how to use and install the software, as well as step-by-step
instructions [37], and library searches when searching data with Google Scholar, were provided in
previous research by Azizah et al., explain [38]. The study was conducted through several stages:

i.  Collection of publication data using the publish application or perish,
ii.  Processing of bibliometric data of articles that have been obtained using the Microsoft
Excel application,
iii.  Computational mapping analysis of bibliometric publication data using the VOSviewer
application, and
iv.  Analysis of the results of computational mapping analysis.

The 'Publish or Perish' article data search filters publications based on the keyword’s 'art’,
'learning media' and 'multimedia’. Based on the publication title requirements. The works used were
published between 2018 and 2023. All data is collected by July 2023. Papers collected that meet the
research analysis criteria are exported into two file types: Research Information System "ris" and
comma-separated value format (*.csv). VOSviewer also allows you to visualize and assess trends
using bibliographic maps. Then the item data from the source database is mapped.

VOSviewer is used to create variations of its three mapping publications: network visualization,
density visualization, and overlay visualization based on networks (co-citations) between existing
elements. When creating a bibliographic map, it determines how often a keyword is found at least 3
times. As a result, 271 irrelevant terms and keywords were removed.

3. Results
3.1 Publication Data Search Results

Table 1 appears based on data retrieval by the Publish or Perish Reference Manager application
from the Google Scholar database [39], 447 data articles that meet the research criteria were taken.
The data taken is in the form of article metadata consisting of author name, title, year of publication,
journal name, publisher, number of citations, article links, and related URLs. Table 1 shows some
examples of published data used in VOSviewer analysis for this study. The sample data consisted of
19 excellent papers with high relevance and the highest number of citations. All papers used in this
study had 1004 citations, 100.40 annual citations, 2.06 citations per paper, the average paper authors
used was 2.46, and the average h-index for all papers. is 12 and G-index is 17.
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Table 1
Article and citation data from publish or perish applications
No. Authors Title Year Cites
1 R Rachmadtullah, Z Development of computer-based interactive multimedia: study on 2018 159
Ms, MS Sumantri learning in elementary education
2 P Leszczynski, A Multimedia and interactivity in distance learning of resuscitation 2018 149
Charuta, B taziuk... guidelines: a randomised controlled trial
3 VH Saputra, E Multimedia-Based Learning Media for Children with Intellectual 2019 147
Febriyanto Disabilities
4 S Hadisaputra, G Effects of Green Chemistry Based Interactive Multimedia on the 2019 137
Gunawan... Students' Learning Outcomes and Scientific Literacy
5 QLi, Z Li, J Han A hybrid learning pedagogy for surmounting the challenges of the 2021 106
COVID-19 pandemic in the performing arts education
6 J Katz-Buonincontro Gathering STE(A)M: Policy, curricular, and programmatic 2018 93
developments in arts-based science, technology, engineering, and
mathematics education Introduction to the special issue of Arts
Education Policy Review: STEAM Focus
7 LN Amali, N Zees, S Motion graphic animation video as alternative learning media 2020 76
Suhada
8 R Rahmatika, M The effectiveness of YouTube as an online learning media 2021 69
Yusuf, L the Great
9 P Manurung - Al-Fikru  Interactive Multimedia as a Learning Media During the Covid 19 2020 67
Pandemic
10 MD Gonzdlez-Zamar, Implications of virtual reality in arts education: Research analysis in the 2020 63
E Abad-Segura context of higher education
11  RP Wibawa, Rl Astuti, Smartphone-Based Application a€ cequizizza€ as a Learning Media 2019 62
BA Pangestu
12 M Saputra, TF Abidin,  The feasibility of an Android-based pocketbook as mathematics 2018 59
Bl Ansari... learning media in senior high school
13 CHadza, A Sesrita, | Development of Learning Media Based on Articulate Storyline 2020 58
Suherman
14 M Ediyani, U Hayati, S  Study on Development of Learning Media 2020 41
Salwa...
15  PPS Dita, S Utomo, Implementation of Problem Based Learning (PBL) on interactive 2021 39
DA Sekar learning media
16  RA Pratiwinindya Interactive Media Recognizes Classic Batik Motifsa€ in Learning Batik 2019 21
Appreciation for Elementary School Students
17  Stephan Schwan, Multimedia in the wild: Testing the validity of multimedia learning 2018 19
Silke Dutz, Felix principles in an art exhibition
Dreger
18 SN Handayani, S Development of interactive multimedia East Java dance in class VII 2018 13
Sihkabuden cultural arts subjects at SMP Negeri 1 Karangan
19 K Duwika, KW Development of Interactive Multimedia Hybrid Model with Balinese 2019 13
Paramasila Character Nuances "Cupak-Gerantang" in Learning 2-Dimensional

Animation Techniques

3.2 Development of Research in the Field of Multimedia Art Learning

Table 2 and Figure 1 show the development of research in the field of multimedia learning media
published in Google Scholar indexed journals [40]. The data presented in Table 2 and Figure 1, show
that the number of multimedia learning media pedagogy research from 2018 to 2023 is 447. In 2018,
there were 65 publications in multimedia learning media. In 2019, this number increased significantly
to 110, indicating an increased interest and focus on this topic. By 2020, the number of publications
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will reach 124, indicating a growing trend of interest in multimedia learning media topics. However,
the number of publications in 2021 decreased slightly to 88. Although declining, this value is still
relatively high compared to 2018. In 2022, the number of publications dropped significantly to 44,
indicating a significant decrease in interest in the topic. This decline can be caused by a variety of
factors, including shifts in research interest to other topics and changing trends in the field of
multimedia learning media.

Table 2
Development of research in the field of
multimedia art learning education

research

Year of Publications Number of Publications
2018 65

2019 110

2020 124

2021 88

2022 44

2023 16

Total 447

Average 74.5

After 2023, there will be only 16 publications on this topic. This figure shows that the number of
publications in multimedia learning media will decrease further in 2023 compared to the previous
year. However, full data for 2023 is needed to get a more complete picture of year-over-year trends.

Overall, we can say that interest in multimedia learning media clearly increased from 2018 to
2020, but decreased significantly in the following years. This decline may be due to a shift in research
interest to other areas or a decrease in interest in using multimedia learning media.

Number of Articles Per Yeard

140
120
100
80
60
40

20

2018 2019 2020 2021 2022 2023

«=@==Jumlah artikel

Fig. 1. Level of development in multimedia for art learning media research
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3.3 Visualization of Multimedia-Based Art Learning Media Topic Area using VOSviewer

Arithmetic tasks are based on article data. VOSviewer is used for computational mapping. Found
71 elements from the results of computational mapping. Each item related to multimedia-based fine
arts learning media in data mapping falls into one of its five groups:

Figure 2 shows an overview of the number of clusters and the number of terms:

i.  Cluster 1 (32 items): architecture, art review, art survey, art technology, art therapy,
artificial intelligence, blockchain, challenges, current state, deep learning, future
direction, future perspective, future prospects, industry, internet, jace country, life,
literature, machine, leamina machine, multimedia thing, nature, opportunity, overview,
patient, person, last year, review, science

ii. Cluster 2 (13 items): computer, effectiveness, interactive multimedia, multimedia,
learning, medium, multimedia, multimedia technology, product, student, teacher,
teaching

iii.  Cluster 3 (11 items): age, art historian, art history, author, book, child, contemporary art,
culture, examples, history, world

iv.  Cluster 4 (9 items): images, types, multimedia applications, multimedia content,
multimedia data, multimedia services, text, video

v.  Cluster 5 (6 items): effects, emotions, environment, learner, multimedium, principles.

Grouping analysis can reveal how related terms relate to each other and form groups [41] based
on subject matter. In this case, cluster groups can highlight gaps between concepts while providing
an overview of key themes and related aspects.

Cluster 1 includes terms related to the development and direction of multimedia art learning
media in the future. B. Art Technology, Artificial Intelligence, Prospects and Opportunities. Cluster 2
focuses on concepts related to the teaching and learning process in the context of multimedia art
learning media, such as effectiveness, education, and interactive multimedia. Cluster 3 deals with
aspects of history, culture, and art education in multimedia art learning media, using terms such as
art history, contemporary art, and writers. Cluster 4 focuses on the use and nature of multimedia
content in art learning media such as: B. Multimedia applications, images, videos, text. Cluster 5
contains terms related to Emotional Influence, Learning Environment, and Learning Media Principles
Multimedia.

By examining the clustered groups formed, we can see that clustering is done based on themes
and generalizations that are interrelated in the environment of the appearance of terms in the
composition. It helps in connecting connections and gaps in the exploration and development of
multimedia-based art literacy media.
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Cluster 1(32 items)
architecture
art review
art survey
art technology
art therapy
artificial intelligence
blockchain
challenge
current state
deep learning
future direction
future perspective
future prospect
industry
internet
Jacc state
life
literature
machine
machine learning

multimedia thing
nature
opportunity
overview
patient
person
recent year
review
science
service
survey
thing

Cluster 2 (13 items)
computer
effectiveness
interactive multimedia
interactive multimediun
learning
medium
multimedia
multimedia technology
product
student
teacher
teaching
use

Cluster 3(11items)
age
art historian
art history
author
book
child
contemporary art
culture
example
history
world

Cluster 4 (9 items)
image
kind
multimedia application
multimedia content
multimedia data
multimedia service
text
user
video

Cluster 5 (6 items)
effect
emotion
environment
learner
multimedium
principle

Fig. 2. Term mapping by cluster

Markers are assigned to each term with multi-coloured circles. The size of the circle for each
cluster varies depending on the frequency of the cluster state. The size of the marker circle shows a
positive correlation with the state of the term in the title and abstract. The more often the term is
set, the larger the size of the marker. The anatomized mapping visualization in this study consists of
3 corridor network visualization (see Figure 3), viscosity visualization (see Figure 4), and overlay
visualization (see Figure 5) [42].

Figure 3 shows a visualization of network density. Density visualization shows that the brighter
the yellow colour and the larger the diameter of the circle of the term label, the more common the
term is [43], which suggests that a lot of research has been done on related terms. Conversely, if the
colour of a term fades towards the background colour, it means that research effort for that term is
low. It also shows that there is quite a lot of research on the terms learning, media, multimedia and
art (art review). The relationship between words is shown in Figure 3. Interconnected networks
describe the relationship between words. Figure 3 also illustrates a cluster of each phrase that is
commonly explored and associated with problems in learning multimedia art learning media.
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Fig. 3. Network visualization of the multimedia art learning media keyword

Figure 4 shows Bright colours used in terms such as learning, media, art, and multimedia. This
suggests that the use of bright colour-related terms in the context of research is associated with an
increase in the number of studies. These terms refer to topics that receive active attention. The use
of these terms reflects the prevalence of learning, media, art, and multimedia studies in these fields.
On the other hand, fading-related terms such as "learning media" and "art learning media" do not
appear at all. These terms reflect a small amount of research related to art learning media. The use
of these terms indicates a lack of research interest or poor indexing of the topic by Google Scholar.

Fig. 4. Viscositas visualization of multimedia art learning keyword density

The cluster in network visualization shows that multimedia-based art learning media research can
be divided into four areas, with the term learning included in cluster 2 having 34 linkages, a total of
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138 connectedness strengths, and 59 events.
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Fig. 5. Overlay visualization of multimedia for art learning media keyword

Figure 6 illustrates this. The second word is the media of cluster 2 with the number of links 30,
the total link strength 142, and the occurrence of 74 (see Figure 6), and the third term is multimedia
from group 2 with a total of 27 links, the total link strength is 110, and event 74, as well as 55 events
(see Figure 7).

prigge

nteractviguitmedia

ltem: learning | Cluster: 2 | Links: 34 | Total link strength: 138 | Occurrences: 59
Fig. 6. Item 1: learning
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Figures 5, 6, and 7 also show a network of terms such as learning, multimedia, and media in
related groups. These three terms are related to other terms such as student, media, multimedia,
interactive multimedia, teacher, product, child, author, learner, principle, multimedia technology,
multimedia application, environment, book, world, artificial intelligence, art review, research., video,
text, use, science, review, overview, can be explained as follows:

Vi.

Vii.

viii.

Xi.

Xii.

Xiii.

Xiv.

Students: Learning is closely related to students, as the main purpose of learning is to
provide them with experience and knowledge to learn and deepen their understanding of
various subjects and fields.

Media: Learning often uses media as a means of communicating information and learning
materials to students. Media includes books, audiovisual media, presentations, and digital
platforms.

Multimedia is a type of media that presents information and teaching materials
interactively by combining various elements such as text, images, sound, and video.
Interactive multimedia is the use of multimedia technology to enable active interaction
between students and learning content. This may include activities such as answering
questions, participating in simulations, or navigating interactive content.

Teacher, the term teacher is related because it has a key role in the learning process. They
are responsible for delivering learning materials, providing guidance, and supporting
student development.

Product, in the context of learning the term product refers to the results or works
produced by students as evidence of their understanding of the learning material. This
product can be a presentation, term paper, project, or artwork.

Children, learning is often associated with the term child as a participant in education. Its
main objective is to facilitate their learning and development in various aspects of life.
The term "author" in relation to the development of learning materials. For example,
authors of textbooks, articles, or other sources used in the learning process.

The term "learners" refers to people who actively participate in the learning process. This
includes college students, university students, or individuals with a desire to learn and
develop their knowledge and skills further.

The term "principle" also relates to learning and encompasses the approach or pedagogy
used to design and implement effective learning experiences. This includes principles such
as participatory, collaborative, adaptive or student-centred.

Multimedia technology is an important concept in learning and can be used as a tool or
platform to provide learning materials interactively and effectively. The term multimedia
application refers to any software or program designed to present information or learning
materials using multimedia elements such as images, video, and audio.

The environment, both physical and digital, can affect student interaction and learning
experience. The term "book" is often used as a source of information in learning.

Book. The term has been extensively researched, is relevant to learning, and provides
relevant text, images, and illustrative content to support student understanding.

The world is closely related to learning and can involve our understanding of the world
around us, including its social, cultural, geographical and scientific aspects. The term
artificial intelligence can be used in learning as a tool or method to improve the experience
and effectiveness of learning through intelligent applications and systems.

Art review refers to the systematic review or evaluation of a particular artwork or art
practice, which can be part of the learning process in an art context.
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XV.

XVi.

XVii.

XViii.

XiX.

XX.

Surveys can be used in the context of learning to collect data and information from
students and other learners as a basis for understanding and developing learning
materials.

Videos can be used as a powerful learning medium tool to visualize concepts, demonstrate
techniques, and illustrate relevant learning situations.

Text is a form of written communication that can be used to learn to convey information,
explanations, or theoretical content that aids students' comprehension.

Used in connection with how media, technology, or learning methods are used in a
learning context;

Science is a branch of science that deals with the study, understanding, and application of
knowledge about nature and natural phenomena. Learning science is about exploring and
understanding the principles of science.

The term "review" can refer to a literature review, evaluation, or critical analysis of
existing learning materials or learning methods used. The term "summary" refers to an
outline or summary of a broad topic of study.

Figure 5 also shows an overlay visualization of a multimedia art learning media study. This overlay
of visualization shows the novelty of research on related terms [44,45].

The second word is the media of cluster 2 with the number of links 30, the total link strength 142,
and the occurrence of 74 (see Figure 6), and the third term is multimedia from group 2 with a total
of 27 links, the total link strength is 110, and event 74, as well as 55 events (see Figure 7).

multimegdia content

video

multimedi@appication
multipedium
w mulvdwa .
text ! leagper -

"
art figory

art higagan

ltem: medium Cluster: 2 Links: 30 Total link strength: 142 Occurrences: 74
Fig. 7. Item 2: medium

Figure 8 shows the network of relationships between the term art or art review with other terms,
such as industry, art survey, artificial intelligence, survey, challenge, machine, science, people, life,
multimedium, art principle, learning, effectiveness, product. Industry: The relationship between art
and industry refers to the interaction between art and the industrial world. It involves the use of
creativity, design, and artistic expression in an industrial context, such as fine art, graphic design, or
other creative industries, can be explained as follows:
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Vi.

Vii.

viii.

Xi.

Xii.

An art survey is the systematic research, review, or evaluation of a particular art or art
practice. Art surveys can provide insight into trends, preferences, or developments in the
context of art.

Survey: A survey in the context of fine art may refer to the collection of data or opinions
from respondents to assess preferences, opinions, or responses to a particular artwork or
other art topic.

Challenge: Challenge in the arts can refer to situations or contexts that encourage
creativity, innovation, or exploration in art practice. These challenges can encourage
artists to overcome limitations and create unique work.

Artificial Intelligence: Artificial Intelligence (Al) can be used in art to create interactive
artwork or incorporate Al elements in the process of creativity and artistic expression.
Machines: Art can involve the use of machines or technology in the process of creativity
and production of works of art. Examples are digital art, kinetic art, or art that uses
technology in the process of its creation.

Science: The relationship between art and science involves the exploration or application
of the principles of science in the context of art. This could involve the use of technology,
material research, or scientific concepts in art practice. People: Art often involves
interaction between artists and others, either as spectators, participants, or collaborators
in the process of creativity and artistic expression. People become an important part of
appreciating and giving meaning to works of art.

Life: Art can reflect and depict aspects of human life, whether in the form of reflecting
reality, emotions, experiences, or creative interpretations of life.

Multimedium: Multimedium refers to the use of various media or elements in art, such as
the incorporation of images, sound, video, or other elements to create a comprehensive
art experience.

Art principles: Art principles include the basic principles used in art, such as composition,
shape, colour, texture, etc. Art principles help organize and direct the use of art elements
to create balanced and aesthetically pleasing works of art.

Learning: Art can be used as a means of learning and self-development. Learning through
art can involve the use of creative expression, observation, reflection, or participation in
art experiences to gain deeper insight and understanding.

Effectiveness: Effectiveness in art can refer to the ability of a work of art to communicate
a message, inspire, or achieve a desired effect on an audience or viewers.

Product: Product in the context of fine art can refer to the end result of the creative
process or production of art, such as a work of fine art, a performance work, a work of
music, or any other form of artwork.

Figure 8 also shows that 2019-2020 has the most research conducted on multimedia art learning
media. A decrease or decrease in the number of studies from 2021 to 2023 does not mean that there
are no new fields to research or new trends to follow. Researchers can identify new trends in
multimedia development, learning media, and art learning that may emerge or develop in 2023. This
makes it easier to conduct new research on art learning media using multimedia.

These data show that while art, media, multimedia, and learning have been studied extensively,
there is no direct relationship between multimedia and learning media, especially art learning. From
the mapping results, we can see that art has only 25 links and is associated with 3 terms with related
terms in different groups. In contrast to multimedia and learning domains, these domains are closely
related and often associated with different terms within clusters. From this, we can conclude that
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the field of multimedia art learning media is still studied with high probability and associated with
other terms, with a greater impact on the novelty of research.

The third term is multimedia from group 2 with a total of 27 links, a total link strength of 110, and
an event of 74, as well as 55 incidents (see Figure 8).

v muitmegia content

nteractvgu'tmedia

ltem: multimedia | Cluster: 2 | Links: 27 | Total link strength: 110 | Occurrences: 55
Fig. 8. Item 3: Multimedia

Figure 9 shows the scope of research related to multimedia art learning media for the 2019-2020
period.

P"’*

ltem: artreview | Cluste: 1 | Links: 25 | Total link strength: 60 | Occurrences: 51
Fig. 9. Item 4: art (as art review)
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Figure 10 shows the scope of research related to multimedia art learning media for the 2019-

2020 period.
The fourth term, ART, belongs to group 1 and has 34 linkages, 138 link strengths, and 59

occurrences (see Figure 10).
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Fig. 10. Overlay visualization of multimedia art learning media 2019 to 2020

Figure 11, on the other hand, shows the lack of research on this topic in 2021-2023, indicated by

the lack of yellow.
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From the results of this study, we can obtain research on newer and current multimedia art
learning media. The rise of multimedia research will significantly relate to the emerging of the fourth
Industrial Revolution (IR4.0) [46]. Based on the results of mapping the collected item data, we found
that the keywords "multimedia" or "art" or "learning media" were rarely used in the study. Most
research papers use only terms and disciplines related to multimedia, art, and learning. From the
results of this study, research can be obtained on modern multimedia art learning media.

4. Conclusions

The purpose of this study was to conduct a computational mapping analysis of bibliographic data
from research articles. The theme of this research publication is "fine arts learning media utilizing
multimedia". The articles used are taken from the Google Scholar database via Publish or Perish. The
library data used in this study includes titles and abstracts. Up to 447 affiliate articles were published
from search results from 2018 to 2023. The results showed that multimedia art learning media
research experienced fluctuations in increase from 2018 to 2020 and decreased from 2021 to 2023.
The results showed that research opportunities regarding multimedia art learning media are still very
high and related to other terms.

Acknowledgments
We would like to thank the Research Institute of Universitas Pendidikan Indonesia, and to the Dean
of the Faculty of Art and Design Education Universitas Pendidikan Indonesia.

References

[1]  Veza, Ibham, Mohd Farid Muhamad Said, Tri Widodo Besar Riyadi, Mohd Azman Abas, and Zulkarnain Abdul Latiff.
"Issues in the Science and Engineering Education in Indonesia: How to Improve Competitiveness Through STEM
Mastery." International Journal of Advanced Research in Future Ready Learning and Education 24, no. 1 (2021): 1-
6.

[2]  Gani, Nur Anisa Ibrahim, and Hadina Habil. "Evaluating the Technical Quality and Pedagogical Affordances of an
English Language Learning (ELL) Website Using a Methodological Framework." International Journal of Advanced
Research in Future Ready Learning and Education 33, no. 1 (2023): 1-15. https://doi.org/10.37934/frle.33.1.115

[3]1 Ojomoh, Victor Kayode, Fatin Aliah Phang, and Nina Diana Nawi. "The Future of Science Labs: Choosing Virtual
Laboratory for Hands-on Instruction in Physics Education." Emerging Technologies for Next Generation Learning
Spaces (2021): 31-39. https://doi.org/10.1007/978-981-16-3521-2 4

[4] Bako, Aliyu, Fatin Aliah Phang, Jaysuman Pusppanathan, and Nina Diana Nawi. "Critical Thinking and Teaching
Conception of Nigerian Physics Teachers in Inquiry-based Learning Classroom." International Journal of Advanced
Research in Future Ready Learning and Education 34, no. 1 (2024): 77-92. https://doi.org/10.37934/frle.34.1.7792

[51 Masrom, Maslin, Mohd Nazry Ali, Wahyunah Ghani, and Amirul Haiman Abdul Rahman. "The ICT implementation
in the TVET teaching and learning environment during the COVID-19 pandemic." International Journal of Advanced
Research in Future Ready Learning and Education 28, no. 1 (2022): 43-49.

[6] Surahman, Sigit. "Determinisme teknologi komunikasi dan globalisasi media terhadap seni budaya
Indonesia." Rekam: Jurnal Fotogrdfi, Televisi, Animasi 12, no. 1 (2016): 31-42.
https://doi.org/10.24821/rekam.v12i1.1385

[71  Ramli, Noraini, and Mohd Ekram Al Hafis Hashim. "Interactive AR Textbook Application For 3M Orang Asli Students
in Primary School." (2024). https://doi.org/10.37934/sijile.2.1.124

[8] Muin, Awaluddin. "Interactive multimedia-based skills in cultural arts learning in elementary schools." INSAN/
Journal of Educational Research 20, no. 2 (2017): 133-135.

[9] Suprayekti, Suprayekti. "Integrasi Teknologi Ke Dalam Kurikulum." Perspektif Ilmu Pendidikan 24, no. XV (2011):
204-2009. https://doi.org/10.21009/PIP.242.9

[10] Abd Kadir, Kauthar, Nurrodhiah Idris, and Alya lzzati Anuar. "Exploring Surah Ad-Dhuha: A Fun and Educational
Tafsir App for Kids." International Journal of Advanced Research in Future Ready Learning and Education 34, no. 1
(2024): 31-52. https://doi.org/10.37934/frle.34.1.3152

177


https://doi.org/10.37934/frle.33.1.115
https://doi.org/10.1007/978-981-16-3521-2_4
https://doi.org/10.37934/frle.34.1.7792
https://doi.org/10.24821/rekam.v12i1.1385
https://doi.org/10.37934/sijile.2.1.124
https://doi.org/10.21009/PIP.242.9
https://doi.org/10.37934/frle.34.1.3152

Journal of Advanced Research in Applied Sciences and Engineering Technology
Volume 52, Issue 1 (2025) 163-179

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

(26]

(27]

(28]

[29]

Krismayani, lka. "Analisis Sitasi Pada Artikel Jurnal Anuva Tahun 2017." Anuva: Jurnal Kajian Budaya, Perpustakaan,
dan Informasi 5, no. 2 (2021): 307-314. https://doi.org/10.14710/anuva.5.2.307-314

Rahmawati, Yulika, Monica Merry Febriyana, Yoga Budi Bhakti, Irnin Agustina Dwi Astuti, and Mamik Suendarti.
"Pengembangan Media Pembelajaran Fisika Berbasis Game Edukasi: Analisis Bibliometrik Menggunakan Software
VOSViewer  (2017-2022)." Jurnal ~ Penelitian ~ Pembelajaran  Fisika 13, no. 2 (2022): 257-266.
https://doi.org/10.26877/jp2f.v13i2.13170

Muhammad, Ilham, Febrinna Marchy, Husnul Khatimah Rusyid, and Dadan Dasari. "Analisis bibliometrik: Penelitian
augmented reality dalam pendidikan matematika." JIPM (Jurnal limiah Pendidikan Matematika) 11, no. 1 (2022):
141-155. https://doi.org/10.25273/jipm.v11i1.13818

Supinah, Roslani, and Joko Soebagyo. "Analisis bibliometrik terhadap tren penggunaan ICT pada pembelajaran
matematika." INPM  (Jurnal  Nasional  Pendidikan =~ Matematika) 6, no. 2  (2022):  276-290.
https://doi.org/10.33603/jnpm.v6i2.6153

Prihatini, Meaning. "The development of Indonesian learning research as a second language: A bibliometric
analysis." KEMBARA: Journal of Language, Literature, and Teaching 9, no. 1 (2023): 56-75.
https://doi.org/10.22219/kembara.v9i1.23216

Muhammad, Ilham, Febrinna Marchy, Husnul Khatimah Rusyid, and Dadan Dasari. "Analisis bibliometrik: Penelitian
augmented reality dalam pendidikan matematika." JIPM (Jurnal limiah Pendidikan Matematika) 11, no. 1 (2022):
141-155. https://doi.org/10.25273/jipm.v11i1.13818

Wilsa, Asrizal Wahdan, Sutikno Sutikno, Dyah Rini Indriyanti, and Jaja Jaja. "Bibliometric analysis: Augmented reality
research trends in Indonesia in biology learning." Jurnal Penelitian Pendidikan IPA 9, no. 4 (2023): 1937-1947.
https://doi.org/10.29303/jppipa.v9i4.2562

Sidabutar, Dahlia, Sintya Setia Ningrum, and Asep Nuryadin. "Analisis Bibliometrik Media Pembelajaran di Sekolah
Dasar Menggunakan VOSViewer." Educatio 17, no. 2 (2022): 165-177. https://doi.org/10.29408/edc.v17i2.9435
Putri, Ni Putu Laksmi Resti, Margaretha Sri Yuliariatiningsih, and Dede Trie Kurniawan. "Analisis Bibliometrik Trend
Penelitian Pembelajaran Berbasis Teknologi Digital di Sekolah Dasar." Jurnal Pembelajaran, Bimbingan, Dan
Pengelolaan Pendidikan 2, no. 12 (2022): 1127-1133. https://doi.org/10.17977/um065v2i122022p1127-1133
Rahmawati, Yulika, Monica Merry Febriyana, Yoga Budi Bhakti, Irnin Agustina Dwi Astuti, and Mamik Suendarti.
"Pengembangan Media Pembelajaran Fisika Berbasis Game Edukasi: Analisis Bibliometrik Menggunakan Software
VOSViewer  (2017-2022)." Jurnal ~ Penelitian ~ Pembelajaran  Fisika 13, no. 2 (2022): 257-266.
https://doi.org/10.26877/jp2f.v13i2.13170

Putri, Y. D. "Pembuatan Motion Graphic sebagai Media Sosialisasi danPromosiuntuk Aplikasi Mobile Trading
OnlineMandiri Sekuritas." Jurnal Illmiah Manajemen Informatika dan Komputer 1, no. 02 (2017): 85-92.
https://doi.org/10.32485/kopertip.v1i02.16

Putri, Ni Putu Laksmi Resti, Margaretha Sri Yuliariatiningsih, and Dede Trie Kurniawan. "Analisis Bibliometrik Trend
Penelitian Pembelajaran Berbasis Teknologi Digital di Sekolah Dasar." Jurnal Pembelajaran, Bimbingan, Dan
Pengelolaan Pendidikan 2, no. 12 (2022): 1127-1133. https://doi.org/10.17977/um065v2i122022p1127-1133
Ajinegara, Muhamad Wulidasauma, and Joko Soebagyo. "Bibliometric Analysis of Google Classroom Learning
Media Research Trends Using the VOSViewer App." JNPM (National Journal of Mathematics Education) 6, no. 1
(2022): 193-210. https://doi.org/10.33603/jnpm.v6i1.5451

Ayudha, Churoni Fryda Hajar, and Woro Setyarsih. "Studi literatur: Analisis praktik pembelajaran fisika di sma untuk
melatih keterampilan pemecahan masalah." Jurnal Pendidikan Fisika Undiksha 11, no. 1 (2021): 16-28.
https://doi.org/10.23887/jipf.v11i1.33427

Royani, Yupi, Rochani Nani Rahayu, and Dokumentasi IImiah—LIPl. "Kompetensi Pustakawan Dalam Database
Scopus Periode 2010-2020: Suatu Studi Bibliometrik." VIS PUSTAKA: Buletin Jaringan Informasi Antar
Perpustakaan 24, no. 1 (2022): 55-70. https://doi.org/10.37014/visipustaka.v24i1.2861

Indriyanti, Fitri, Tia Nurul Fauziah, and Asep Nuryadin. "Analisis bibliometrik penggunaan video pembelajaran di
sekolah dasar tahun 2013-2022 menggunakan aplikasi vosviewer." Jurnal Educatio FKIP UNMA 9, no. 1 (2023): 23-
31. https://doi.org/10.31949/educatio.v9i1.3906

Muhammad, Ilham, Fadli Agus Triansyah, Ardian Fahri, and Ashari Gunawan. "Analisis Bibliometrik: Penelitian
Game-Based Learning pada Sekolah Menengah 2005-2023." Jurnal Simki Pedagogia 6, no. 2 (2023): 465-479.
https://doi.org/10.29407/jsp.v6i2.301

Muhammad, Ilham, Febrinna Marchy, Husnul Khatimah Rusyid, and Dadan Dasari. "Analisis bibliometrik: Penelitian
augmented reality dalam pendidikan matematika." JIPM (Jurnal limiah Pendidikan Matematika) 11, no. 1 (2022):
141-155. https://doi.org/10.25273/jipm.v11i1.13818

Kristial, Dela, Joko Soebagjoyo, and Hariyati Ipaenin. "Analisis biblometrik dari istilah “Etnomatematika”." Kognitif:
Jurnal Riset HOTS Pendidikan Matematika 1, no. 2 (2021): 178-190. https://doi.org/10.51574/kognitif.v1i2.62

178


https://doi.org/10.14710/anuva.5.2.307-314
https://doi.org/10.26877/jp2f.v13i2.13170
https://doi.org/10.25273/jipm.v11i1.13818
https://doi.org/10.33603/jnpm.v6i2.6153
https://doi.org/10.22219/kembara.v9i1.23216
https://doi.org/10.25273/jipm.v11i1.13818
https://doi.org/10.29303/jppipa.v9i4.2562
https://doi.org/10.29408/edc.v17i2.9435
https://doi.org/10.17977/um065v2i122022p1127-1133
https://doi.org/10.26877/jp2f.v13i2.13170
https://doi.org/10.32485/kopertip.v1i02.16
https://doi.org/10.17977/um065v2i122022p1127-1133
https://doi.org/10.33603/jnpm.v6i1.5451
https://doi.org/10.23887/jjpf.v11i1.33427
https://doi.org/10.37014/visipustaka.v24i1.2861
https://doi.org/10.31949/educatio.v9i1.3906
https://doi.org/10.29407/jsp.v6i2.301
https://doi.org/10.25273/jipm.v11i1.13818
https://doi.org/10.51574/kognitif.v1i2.62

Journal of Advanced Research in Applied Sciences and Engineering Technology
Volume 52, Issue 1 (2025) 163-179

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

(38]

(39]

(40]

(41]

(42]

(43]

(44]

(45]

(46]

Muhammad, Ilham, Ahmad Mukhibin, Abdurrahman do muhamad Naser, and Dadan Dasari. "Bibliometric analysis:
Research trend of interactive learning media in mathematics learning in Indonesia." Prisma Sains: Jurnal Pengkajian
lImu Dan Pembelajaran Matematika Dan IPA IKIP Mataram 11, no. 1 (2022): 10-22. https://doi.org/10.33394/j-
ps.v11i1.6595

Indarta, Yose, Ambiyar Ambiyar, Agariadne Dwinggo Samala, and Ronal Watrianthos. "Metaverse: Tantangan dan
peluang dalam pendidikan." Jurnal Basicedu 6, no. 3 (2022): 3351-3363.
https://doi.org/10.31004/basicedu.v6i3.2615

Nazidah, Fithrotin, and Setyo Admoko. "Analisis bibliometrik penelitian argumentasi ilmiah dalam pembelajaran
sains di era Revolusi Industri 4.0 Society 5.0." Jurnal llmu Pendidikan Dan Pembelajaran 1, no. 1 (2022): 7-14.
https://doi.org/10.58706/jipp.v1il.p7-14

Pratiwi, Vivied Eka, and Joko Soebagyo. "Analisis bibliometrik terhadap kemampuan penalaran matematis." Jurnal
Riset Pembelajaran Matematika Sekolah 6, no. 2 (2022): 11-18. https://doi.org/10.21009/jrpms.062.02

Sarman, Sri Neviyanti, and Joko Soebagyo. "Analisis Bibliometrik terhadap Kemampuan Berpikir Kritis Matematika
Berdasarkan Pemecahan Masalah Berbasis VOS Viewer." Vygotsky: Jurnal Pendidikan Matematika Dan
Matematika 4, no. 2 (2022): 117-128. https://doi.org/10.30736/v0j.v4i2.590

Alfi, Maschairani Muflikha. "Media Pembelajaran Fisika Berbasis Android Untuk Mengembangkan Kemampuan
Berpikir Komputasi Peserta Didik: Studi Literatur." PhD diss., Uin Raden Intan Lampung, 2022.

Gunawan, Indra, Tatang Herman, and Sumar Hendayana. "Analisis Bibliometrik Terhadap Publikasi pada Program
Pengembangan Profesi Guru dalam Pembelajaran Matematika di Sekolah Dasar." Jurnal Elementaria Edukasia 6,
no. 2 (2023): 625-635. https://doi.org/10.31949/jee.v6i2.5375

Ridwan, Muannif, A. M. Suhar, Bahrul Ulum, and Fauzi Muhammad. "Pentingnya penerapan literature review pada
penelitian ilmiah." Jurnal Masohi 2, no. 1 (2021): 42-51. https://doi.org/10.36339/jmas.v2i1.427

Al Husaeni, Dwi Fitria, and Asep Bayu Dani Nandiyanto. "Bibliometric using Vosviewer with Publish or Perish (using
google scholar data): From step-by-step processing for users to the practical examples in the analysis of digital
learning articles in pre and post Covid-19 pandemic." ASEAN Journal of Science and Engineering 2, no. 1 (2022): 19-
46. https://doi.org/10.17509/ajse.v2i1.37368

Azizah, Nissa Nur, Rina Maryanti, and Asep Bayu Dani Nandiyanto. "How to search and manage references with a
specific referencing style using google scholar: From step-by-step processing for users to the practical examples in
the referencing education." Indonesian Journal of Multidiciplinary Research1, no. 2 (2021): 267-294.
https://doi.org/10.17509/ijomr.v1i2.37694

Khoirunissa, Neyla Raihan, and Yunus Winoto. "Pemetaan penelitian pemasaran perpustakaan di google scholar
menggunakan vosviewer." Pustaka Karya: Jurnal llmiah lImu Perpustakaan dan Informasi 10, no. 1 (2022): 15-24.
https://doi.org/10.18592/pk.v10i1.5990

Al Husaeni, Dwi Fitria, and Asep Bayu Dani Nandiyanto. "Bibliometric using Vosviewer with Publish or Perish (using
google scholar data): From step-by-step processing for users to the practical examples in the analysis of digital
learning articles in pre and post Covid-19 pandemic." ASEAN Journal of Science and Engineering 2, no. 1 (2022): 19-
46. https://doi.org/10.17509/ajse.v2i1.37368

Farida, Nurul. "Analisis bibliometrik berdasarkan pendekatan Co-word: Kecenderungan penelitian bidang kearsipan
pada Jurnal Khazanah dan Journal of Archive and Record tahun 2016-2019." Khazanah: Jurnal Pengembangan
Kearsipan 13, no. 2 (2020): 91-109. https://doi.org/10.22146/khazanah.55690

Khoirunissa, Neyla Raihan, and Yunus Winoto. "Pemetaan penelitian pemasaran perpustakaan di google scholar
menggunakan vosviewer." Pustaka Karya: Jurnal llmiah lImu Perpustakaan dan Informasi 10, no. 1 (2022): 15-24.
https://doi.org/10.18592/pk.v10i1.5990

Mulyawati, Isah Bela, and Doni Fajar Ramadhan. "Bibliometric and visualized analysis of scientific publications on
geotechnics fields." ASEAN Journal of Science and Engineering Education1, no. 1 (2021): 37-46.
https://doi.org/10.17509/ajsee.v1i1.32405

Wijaya, lda Suryani. "Dinamika komunikasi organisasi di perguruan tinggi." Jurnal Dakwah Tabligh 14, no. 2 (2013):
203-215.

Sidhu, Pramita, Fazlin Shasha Abdullah, and Mohamad Sirajuddin Jalil. "Awareness and Readiness of Malaysian
Generation Z Students towards the Fourth Industrial Revolution (IR4. 0)." Semarak International Journal of STEM
Education 1, no. 1 (2024): 20-27. https://doi.org/10.37934/sijste.1.1.2027

179


https://doi.org/10.33394/j-ps.v11i1.6595
https://doi.org/10.33394/j-ps.v11i1.6595
https://doi.org/10.31004/basicedu.v6i3.2615
https://doi.org/10.58706/jipp.v1i1.p7-14
https://doi.org/10.21009/jrpms.062.02
https://doi.org/10.30736/voj.v4i2.590
https://doi.org/10.31949/jee.v6i2.5375
https://doi.org/10.36339/jmas.v2i1.427
https://doi.org/10.17509/ajse.v2i1.37368
https://doi.org/10.17509/ijomr.v1i2.37694
https://doi.org/10.18592/pk.v10i1.5990
https://doi.org/10.17509/ajse.v2i1.37368
https://doi.org/10.22146/khazanah.55690
https://doi.org/10.18592/pk.v10i1.5990
https://doi.org/10.17509/ajsee.v1i1.32405
https://doi.org/10.37934/sijste.1.1.2027

