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Abstract
Keywords: Science edutainment study trend is increasing every year. Science edutainment
Science makes learning more interesting and interactive for student. The increasing number
Edutainment of science edutainment studies requires efforts to understand the patterns, novelties,
Bibliometric research trends, and the potential areas of research in the future. This research was
Review conducted on December 23, 2022. This study aims to analyze research trends,
VOSviewer document types, document sources, most productive researchers, most used

languages on documents, most contributing countries and affiliations, and also a
visualization map of research trends over the past ten years. This bibliometric
research and literature review uses metadata from Scopus database and mapping
visualization of bibliometric by VOSviewer programs. Bibliometric results show that
research trends of science edutainment tend to increase over the last ten years from
2013 to 2022. The most widely available document types are article types and
document sources are available in journal types. The region that produces the most
documents is the United States while Indonesia is one of the regions producing
science edutainment documents in eighth. The affiliation institution that produces the
most documents is Universiti Utara Malaysia. While the top prolific author is
Naoyuki Kubota from Department of Mechanical Systems Engineering, Tokyo
Metropolitan University, Tokyo, Japan. There are six clusters by the visualization of
VOSviewer software focus on keyword that are students, social media, virtual reality,
internet, effectiveness, and digital tools. Meanwhile, the opportunity and potential
for future researchers to conduct science edutainment research are keywords that are
few found, such as physics, ICT (Information, Communication, Technology), and
learning models.
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Introduction

Science subjects are still known as a difficult subject in student view. Students have
difficulties in understanding some science concepts (Prabha, 2020). The main factor for student
difficulties is complex mathematical formulas and calculations. In addition, abstract concepts
also support students' dislikes and misconceptions about science. This causes low student scores
in science subjects. An appropriate analogy is needed to assist students in representing or
concretizing something abstract (Suseno, 2014).

Teachers must recognize and overcome student difficulties and familiarize themselves
with students' perspectives in understanding science concepts. Students' views and ideas about
their difficulties should be respected. Teaching-learning approaches and strategies must be
adapted to the learning needs and learning styles of students (Prabha, 2020). Teachers must
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have creativity in teaching science to students. One way that can be used by teachers to teach
science is by applying science edutainment.

Edutainment consists of two words, namely education and entertainment. Edutainment
is defined as fun education. Edutainment is a learning process that is designed to harmoniously
combine educational and entertainment content so that learning activities are enjoyable.
Edutainment teaches social interaction to students by incorporating various lessons in forms of
entertainment that are familiar to them, such as television shows, games on computers or video
games, movies, music, websites, multimedia devices, and so on (Shodiqin, 2016). Game-based
learning environments are a valuable analysis for student assessment and learning support using
existing or emerging empirical research methodologies from a variety of fields, including
computer science, software engineering, educational data mining, learning analytics, learning
science, statistics, and information visualization (Kim et al., 2022).

Entertainment assumes a farther, more complex and more intensive (non-hedonic) form
of entertainment experience, which can be characterized by the term "appreciation” (Niemann
et al., 2020). Practicum in science can be analogized as an experience for students in
understanding science through practice to prove theory. Some practicums can also be
entertainment for students because studying science is not only theoretical but also through
direct proof. However, the teacher must pay attention to the scientific background of students
because not all students have sufficient basic science (Noor et al., 2020).

Science edutainment is an umbrella term that describes a variety of approaches that
combine education and entertainment. In the pedagogical literature, the term usually refers to a
form of education that seeks to captivate, instill joy and evoke emotion. It seems clear that
entertainment does not only consist of emotions such as joy or happiness, but also has an
"emotional component” (Niemann et al., 2020).

Science edutainment is an entertaining and fun science learning that involves elements
of science, inquiry and educational games. Science edutainment includes fun science learning
using computer-based animation media as well as practicum to discover the concept of subject
matter and educational games using animation media. Based on the research results, the
application of science edutainment learning can improve student learning outcomes (D. Indriati
S.C.P, 2012).

There are four things that characterize the edutainment concept. First, the concept of
edutainment is a series of approaches to learning to link the teaching and learning processes.
Second, the edutainment concept strives for learning to take place in a conducive and enjoyable
atmosphere. Third, the edutainment concept offers a learning system that is designed with an
efficient relationship, including students, teachers, the learning process, and the learning
environment. Fourth, the edutainment concept learning process and activities do not appear in
a frightening face, but in a humanist form (Shodigin, 2016).

There are many studies on science edutainment that are currently developing. If you
want to research science edutainment, you should know the research trends that have been done
before. Thus, we can seek novelty from science edutainment research. We can know novelty
through Bibliometric research. Bibliometric analysis is a popular and rigorous method for
exploring and analyzing large amounts of scientific data (Donthu et al., 2021). The popularity
of bibliometrics is related to the availability and accessibility of bibliometric software such as
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Gephi, Leximancer, VOSviewer, and scientific databases such as Scopus and Web of Science.
Web of Science (WoS) and Scopus are the two main bibliographic database (Pranckuté, 2021).

This study aims to analyze trends in science edutainment research using the Scopus
database and visualized using VOSviewer. Science edutainment research has an important role
in teaching interesting and fun science for students. However, science edutainment research has
been carried out by many previous researchers. Therefore, this bibliometric research seeks to
find the most novelty possibilities of science edutainment research to be carried out in the
future. It is hoped that future researchers will be able to find out trends in science edutainment
research and opportunities to conduct similar research.

Method

Type of the research is a descriptive study using bibliometric analysis (Donthu et al.,
2021; Noor & Prasetyo, 2022; Suprapto et al., 2021). Bibliometric research aims to measure
the development of scientific article publications and scientific contributions (Hidaayatullaah
et al., 2021). This study uses Scopus database (www.scopus.com). Scopus is a database of
abstracts and citations (Salisbury, 2009). This research was conducted on December 23, 2022.
The research procedure is described in Figure 1.

Processing
Data ris
with
VOSViewer
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Processing
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microsoft
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Analize
Result

Finding
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Figure 1. Research Steps of Bibliometric Study

(Khoir et al., 2022)

Scopus metadata-based research produced 4,914 document results during the 2013-2022
years period. Scopus only provides the metadata for the first 2000 documents downloaded. The
database is downloaded in ris and csv format. This study uses data by filtering several
documents through advanced searches with the keywords is science and edutainment. Metadata
in ris format is analyzed and processed by using the VOSviewer software, while metadata in
csv format is analyzed and processed by using Microsoft Excel. This software provides
clusterization of closely related elements and graphical visualization of bibliometric features
such as document type, countries, and affiliation (Cascella et al., 2022).

While the search strategy was:

science AND edutainment AND (LIMIT-TO (PUBYEAR, 2022) OR LIMIT-

TO (PUBYEAR, 2021) OR LIMIT-TO (PUBYEAR, 2020) OR LIMIT-
TO (PUBYEAR, 2019) OR LIMIT-TO (PUBYEAR, 2018) OR LIMIT-
TO (PUBYEAR, 2017) OR LIMIT-TO (PUBYEAR, 2016) OR LIMIT-
TO (PUBYEAR, 2015) OR LIMIT-TO (PUBYEAR, 2014) OR LIMIT-
TO (PUBYEAR, 2013))
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Results and Discussion
Research Results Document on Science Edutainment during 2013-2022

The distribution of the documents on science edutainment has increased during 2013 to
2022. The science edutainment approach is science learning that is entertaining and fun which
involves elements of science, the process of discovery (inquiry) and educational games. The
science edutainment approach includes science learning in which the learning process does not
use formulas and practicum to discover concepts from subject matter in the form of educational
games (Taufiq et al., 2014). A graph of document distribution in every year can be seen in
Figure 2 and the data visualization using the VOSviewer software can be seen in Figure 3.
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Figure 2. Distribution of Science Edutainment Research Trends Documents

The graph in figure 2. shows the trend of research on science edutainment is increasing
every year. In 2018 and 2022 the research trend has decreased but not significantly. In 2017
and 2021, document distribution experienced the most significant trend of improvement. In
general, the research trend still seems to be increasing every year.
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Figure 3. Network Visualisation of Science Edutainment from VOSviewer Software
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Figure 3 is a network visualization of the relationship between terms or keywords that
are still related to science edutainment research. Based on the color shows in Figure 3, there are
six clusters that related to science edutainment focus on discussing students (green), social
media (red), virtual reality (blue), internet (yellow), effectiveness (light blue), and digital tools
(purple). There is no term or keyword that explicitly states science edutainment in network
visualization. However, each word that appears in network visualization represents a keyword
that is often used in research related to science edutainment. Meanwhile, the opportunity and
potential for future researchers to conduct science edutainment research are keywords that are
few found, such as physics, ICT (Information, Communication, Technology), learning models.

Physics is a science subject that can develop students' analytical, inductive and
deductive thinking skills. In addition, learning physics can develop problem solving related to
the natural surroundings and develop students' knowledge and skills. Physics learning can be
associated with edutainment which is an entertaining and fun physics lesson that involves
several elements such as science, the process of discovery (inquiry) and educational games. The
physics edutainment learning includes (1) fun physics learning, (2) practicum to discover the
concept of subject matter, and (3) educational games. The concept of implementing Physics
Edutainment learning is supported by presenting ICT-based media, including PhET Simulation.
PhET, which stands for Physics Education and Technology, is a site that provides physics
simulations that can be downloaded for free to be used in learning (Ananda et al., 2021).
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Figure 4. The Dominant Term in The Visualization Outcomes of Science Edutainment

Student is the dominant term in the visualisation of VOSviewer software. It means that
Science Edutainment is very close in learning process with the student as the centre of learning.
The other term related with student are learning process, virtual reality, game design, social
medium, physics, R&D, and so on. There are many terms relate with student as a central of
learning. It shows that the teacher must be creative if they want to teach student with science
edutainment learning model. Teachers can creatively develop lesson plans in the form of
Subject Specific Pedagogy (SSP). The design of science learning into SSP is proven to be able
to improve students' science process skills through student centre-based learning (Noor &
Wilujeng, 2015).
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Student Centre Learning is a learning approach that provides a reference for involving
students in learning activities. This model provides an opportunity for children to recognize
their potential and be able to explore and discover the knowledge they have. Learning based on
Student Centre Learning has a good effect on the development and improvement of student
learning outcomes (Andiwatir et al., 2021).

inte‘tion ﬁ’
A in on
at*i' & 4
i %
*.,.ansu r.',r‘/. s P mvm "’-‘/
ue ire 5
USETG.VIET\(E &
. i usefglpess— . genggation

A, e &
N\ .
,4‘ Iearnlr.'o(ess au%e“ reality

good aafegory

Figure 5. (a) Figure 5. (b)
Figure 5. (a) Network Visualisation in Term of Questionnaire in Science Edutainment, and
Figure 5. (b) Network Visualisation in Term of Generation in Science Edutainment

Figure 5.a. shows the research on science edutainment using questionnaire as a research
instrument. Terms related to the questionnaire include student, learning process, sample,
country, virtual reality, and so on. This shows that research on science edutainment uses
quantitative research methods. Quantitative research emphasizes testing theory through
measuring research variables with numbers and conducting analysis data with statistical
procedures. This study uses deductive method that aims to test hypotheses. Quantitative
research also use traditional, experimental or paradigms empirical (Paramita et al., 2021).

In Figure 5.b. focused on term generation. The terms related to generation include
history, virtual reality, and student. This shows that science edutainment learning has a history
of learning, especially for students using virtual reality. It is important to continue the trend of
research on science edutainment so that science learning becomes more creative and innovative.
Virtual Reality is a technology that uses computers or other electronic technologies to produce
three-dimensional output to create a virtual world. The use of virtual reality in education was
initially carried out with the help of computers. Technology provides a new nuance in the
presentation of information, especially information in learning (Fardani, 2020).

Science Edutainment Research Distribution by Document Types and Document Source
Document review is a means of supporting researchers in collecting data or information.
Documents as a source of data are widely used by researchers, especially for interpreting and
even for predicting. Researchers can get to know the culture and values of research objects by
studying these documents (Nilamsari, 2014). The most publication of Science Edutainment
research based on document types and document source can be seen in Figure 6.a. dan 6.b.
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Figure 6. (a) Science Edutainment Research Distribution by Document Types, and
Figure 6. (b) Science Edutainment Research Distribution by Document Sources

Figure 6.a. visualize the most common type of document, namely articles with a total
of 2,443 documents. In second place are conference papers with a total of 1,651 documents.
This is in line with the data shown in the most document sources, namely journals with a total
of 2,687 documents, followed by conference proceedings with a total of 1,243 documents. If
we observe at this time, the development of journals is very rapid. This is because the system
used in journal management has been carried out online which is called the Open Journal
System (OJS). The Open Journal System (OJS) is a popular application tool used by many
agencies to manage journals online. One of the reasons for the popularity of OJS is because it
is open source or free. In addition, OJS also has features that are capable enough to handle
online publications and are linked to various search engines, making it easier to identify and
search for articles. OJS is equipped with various features that support publishing management,
online editing management, user management at various user levels, a simple and user-friendly
interface, as well as features for reading journals online. In addition, OJS is also supported and
integrated with other PKP products, such as OCS (Open Conference System), OMS (Open
Monograph Press) and OHS (Open Harvest System) (Arief & Handoko, 2016). The
development of new journals that have appeared has added many choices for authors to publish
the results of their research work. Thus, the number of documents produced in the article type
is increasing. The quality of articles has also increased because there are reviewers and editors
who maintain the quality of documents published on OJS.

The number of increases also occurred significantly in the conference proceedings.
Conference activities are often carried out by institutions either online or offline at the national
and international levels. The results of these activities are in the form of proceedings which are
published online. Information technology makes it easy to hold online conferences even at the
international level. Publication is also made easy because it can be done online. This has a
positive impact on the development of science. Conferences that are increasing massively have
caused the conference paper population to grow rapidly both in quantity and quality.
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Science Edutainment Research Distribution by Region

The Region that produces the most articles on science edutainment is United States with
751 documents. Indonesia is in eighth place with a total of 210 documents. The list of countries
along with the number of documents produced can be seen in Figure 7.a. Meanwhile, the
visualization of country maps that contributed to producing science edutainment documents can
be seen in Figure 7.b.
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Figure 7. (a) The Country's Contribution to Science Edutainment Research
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Figure 7. (b) Visualisation of Countries Contributing to Science Edutainment by Map

Science Edutainment Research Distribution by Language

Based on the language used in the Science Edutainment research documents, English is
the dominant language used with a total of 4,788 documents. Complete data can be seen in
Figure 8. Based on these data, no documents were found using Indonesian. This is because
journals in Indonesia that are indexed by Scopus mostly use English as a template.
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Figure 8. Language in Science Edutainment Document Research

Top Affiliation in Production Science Edutainment Research

One of the tridharma of higher education is research. Cultivating research activities
requires the role of higher education leaders. The role of higher education leaders in cultivating
research can be done by providing financial support, research information, motivation, making
the right policies, building collaboration, facilitating the academic community, and a
humanistic approach (Rifqi, 2018). Institutional affiliations have an important role in producing
research documents on Science Edutainment. As a researcher, there are three challenges of
being a scientist in an age of misinformation (Sylow, 2021). First, balancing correct
interpretation of results with the need for promotion. Second, schism between the need for fast
scientific communication and scientific trustworthiness. Third, tackling the social media
platforms as they take a leading role in how we seek information. Through researchers from an
institution, research on Science Edutainment is growing until now. The top ten institutional
affiliations can be seen in Figure 9.
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Figure 9. Number of Documents of Science Edutainment Across Institution

Figure 9 shows that Universiti Utara Malaysia is the institution that has produced the
most science edutainment research documents with 34 documents. Even though there is no
institution representing Indonesia in the top ten affiliates, Indonesia itself is the eighth country
that has produced science edutainment research documents. In the future, it is hoped that
Indonesian institutions will be more intense in developing research on science edutainment.
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Top Author in Researching Science Edutainment During 2013-2022

Figure 10 presents a list of authors who produce the most science edutainment
documents. In the first place is Naoyuki Kubota from Department of Mechanical Systems
Engineering, Tokyo Metropolitan University, Tokyo, Japan, which produced 22 documents.
There is no Indonesian writer's name in the list of top ten authors. Researchers in Indonesia are
expected to be able to develop science edutainment learning due to the importance of designing
interesting and educative science lessons.

Mkpojiogu, E.O.C. o 12
Bilotta, E. = 12
w Tavernise, A. — ] 3
2 Gili, C. — 13
z Lesser, L.M. e 1§
g Bertacchini, F. e—— 5
5 Graesser, A.C. —— ] 7
< Hussain, A. x = 18
De Paolis, L.T. 1 === 8
Kubota, N 1 ES————__ 1y,
0 5 10 15 20 25

TOTAL DOCUMENT

Figure 10. Top Author in Producing Science Edutainment Documents

Conclusion

Based on research results, science edutainment is an interesting topic and has been
widely researched. Bibliometric results show that research trends from science edutainment
tend to increase over the last ten years from 2013 to 2022. Network visualization shows that
students are learning centers that implement science edutainment. There are six clusters that
focus on students, social medium, virtual reality, internet, effectiveness, and digital tools related
to Science Edutainment. The most types of documents are articles with 2,443 documents,
followed by conference papers with 1,651 documents in second place. This is in line with the
data shown in the most document sources, namely journals with 2,687 documents, followed by
conference proceedings with 1,243 documents. The United States is the region that has
produced the most documents, with 751 documents, while Indonesia is in eighth place with 210
documents. The dominant language used in documents is English with 4,788 documents. The
affiliate that produced the most documents was Universiti Utara Malaysia with 34 documents.
While the top prolific author is Naoyuki Kubota. Meanwhile, the opportunity and potential for
future researchers to conduct science edutainment research are keywords that are few found,
such as physics, ICT (Information, Communication, and Technology), and learning models.
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