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ABSTRACT

This study aimed to analyse the landscape of science online learning mediums in Indonesia through
bibliometric analysis sourced from Google Scholar and Scopus spanning from 2017 to 2022. A total of
259 articles were sampled for analysis. The findings revealed an upward trend in research on science online
learning mediums in Indonesia from 2019 to 2021, followed by a decline in 2022. Video-based Science
Learning Mediums, Websites and E-Modules emerged as the top three mediums for online science learning.
The results of data visualisation and content analysis indicated that research methodologies in this field
predominantly employed the research and development approach, complemented by data analysis tools such
as questionnaires and quantitative descriptive data analysis. Furthermore, the research primarily focused on
the Elementary School level, with minimal attention given to studies conducted at the University level.
Additionally, the examination of learning outcomes associated with science online learning mediums
predominantly centered on cognitive learning outcomes. The implications of these findings offer valuable
insights and recommendations for future research endeavours in this domain.
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INTRODUCTION

The 21st century is known as an era of globalisation and digitalisation, where science and
technology have advanced rapidly (Budiman, 2017; Santika, 2021). The development of
information technology has also led to significant changes in the learning process across
various levels of education (Sudihartono, 2020). One learning process that has undergone
significant changes is online learning, which leverages technology. According to Pilco
et al. (2022), online learning is based on relatively new methods, such as content delivery
via the internet, and emphasises digital communication and digital learning resources.
However, despite this, the online learning process must still consider the formulation of
the organisation of learning materials, learning strategies and the management of learning
while taking into account the factors of learning objectives, learning barriers and student
characteristics (Oktaviani et al., 2021). In addition to that, online learning heavily relies
on the internet to help students study material effectively, interactively, productively and
enjoyably, with the emergence of various online learning medium available to support the

learning process (Manurung et al., 2021).

Learning medium play a crucial role in the success of the learning process, with their
various characteristics, functions and needs (Fitri & Ardipal, 2021; Maharuli, 2021).
These characteristics are categorised into several types of mediums. As noted by Salsabila
et al. (2020), these include audio mediums, visual mediums, audio-visual mediums and
multimodal mediums. In online learning, preparations and processes differ significantly
from traditional learning activities, requiring both teachers and students to adapt and
effectively manage online learning to achieve educational goals (Syahmina et al., 2020).
One key preparation involves selecting appropriate mediums for online learning. Various
educational levels in Indonesia utilise a range of learning mediums (Veygid et al., 2020).
Educational technology platforms and applications, which may be available in both free and
paid versions, are used across different education levels. Some examples of these platforms
include gamified applications (Solviana, 2020), video-based learning mediums (Widad
et al., 2021), WhatsApp Groups, Zoom Meetings, Edmodo, Email, Google Classroom,
Schoology (Septiani & Setyowati, 2020), mobile learning applications (Talakua & Sesca
Elly, 2020), Google Sites (Mardin & Nane, 2022), PowerPoint (Rahmawati et al., 2020)
and B Class (Kurniawan, 2020), among others.

Currently, learning medium are employed not just in offline settings. The advancements
in science and technology have led to the development of various platforms that enable the
use of learning medium in online learning. Online learning typically employs two forms
of communication: synchronous and asynchronous. Synchronous communication includes
methods like chat and video conferencing, while asynchronous communication often relies
on a Learning Management System (LMS) (Irfan & Ariandi, 2021). As noted by Dari
et al. (2021), popular tools used in both synchronous and asynchronous online learning
environments include WhatsApp (29%), Zoom Meetings (21%), Google Meet (21%) and
Spada UNRAM (28%), along with other platforms such as Timelink, Line and YouTube
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(1%). Selecting the appropriate online learning tool is crucial to ensure that it aligns with
educational goals and facilitates the achievement of desired learning outcomes. Moreover,
a reliable internet connection is vital for the success of online learning, as it cannot be
conducted effectively without it (Safiti et al., 2021).

Research into online learning medium for science is expanding rapidly due to the increasing
adoption of blended or hybrid learning models by educational institutions. To identify
trends and opportunities in this field, bibliometric analysis can be employed. Historically,
bibliometric analyses related to science online learning mediums have been conducted in
previous studies, such as Dewi, Dewi, et al. (2021) on web-based inquiry in science learning,
Yuliani et al. (2022) on mapping research in multimodal biology and Subagja et al. (2022)
on the updated mapping of science learning medium research using bibliometric analysis
based on Google Scholar data. These studies often focus on a single medium, such as web-
based or multimodal platforms, and rely on a single data source like Google Scholar. In
the current bibliometric analysis, however, a broader range of mediums, platforms and data
sources (including both Google Scholar and Scopus) is utilised, along with content analysis.
Analysing science online learning mediums is crucial for identifying the most effective tools
for both teachers and students to achieve learning objectives. Additionally, this analysis
offers insights for future research, highlighting trends, limitations and opportunities in the
field of online science learning mediums.

This study aims to identify and characterise publications on science online learning
mediums through bibliometric analysis. Bibliometrics is a statistical method used to
analyse publications (Phoong et al., 2022; Wang et al., 2021; Zyoud et al., 2022). It serves
as a valuable tool for determining the most influential and widely recognized publications
in a specific field of study (Zyoud et al., 2022) and provides comprehensive insights into
the complexities of science, mathematics, and statistics involved in the quantitative analysis
of knowledge (Zhang et al., 2019). The research questions in the bibliometric analysis of
science online learning medium, sourced from the Google Scholar and Scopus databases,
are as follows:

1. How many publications on science online learning medium research were there

from 2017 to 2022 in Indonesia?

2. How is research on science online learning medium distributed in Indonesia by
Publication Categories, Medium Types, and Communication Methods from
2017 to 2022?

3. Who are the authors with the highest number of citations in research on science
online learning medium in Indonesia from 2017 to 2022?

4. How is research on science online learning medium visualised in Indonesia from

2017 to 2022?
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5. What research methods are most commonly used in studies on science online
learning medium in Indonesia from 2017 to 2022?

6. What data collection tools are most commonly used in research on science online
learning medium in Indonesia from 2017 to 2022?

7. What data analysis are most commonly used in research on science online learning
medium in Indonesia from 2017 to 2022?

8. At which educational level is research on science online learning medium in
Indonesia from 2017 to 2022 most frequently conducted?

9.  What effects does research on science online learning medium in Indonesia from
2017 to 2022 have on student learning outcomes?

LITERATURE REVIEW

Learning Medium

According to the Association for Education and Communication Technology (AECT), a
medium is a tool or method used to facilitate the learning process by conveying messages
or information. Similarly, the National Education Association (NEA) as cited in Asnawar
and Usman (2002) defines a medium as any object or tool that can be seen, heard, read or
manipulated, which, when used correctly in learning, significantly influences the success
of a program. Gerlach, as referenced in Sanjaya (2008), broadens the definition to include
people, equipment, materials and activities that help the audience receive information,
knowledge, skills, attitudes, and the intended content. According to Gerlach and Ely,
a medium comprises both materials and human resources used in an event to aid the
audience in acquiring knowledge. In essence, a medium is a communication tool that
channels messages from the sender to the receiver, thereby engaging students’ thoughts,
emotions, concerns and interests during classroom learning (Sadiman, 2011). Learning
mediums play a crucial role in education because they directly impact students’ learning
experiences. The use of appropriate learning mediums can significantly enhance students’
interest in learning. With the rapid advancement of technology, these developments can be
leveraged to create more effective learning mediums, such as utilising computers to deliver
educational content (Masykur et al., 2017).

Types of Learning Medium

There are several types of learning mediums, including:

1. Visual Medium: This type of medium engages the sense of sight. Visual mediums

are educational resources designed to present information or subject matter in
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an engaging way, often through a combination of images, text, motion, and
animation, tailored to the needs and age of the students (Komang et al., 2019).

2. Audio Medium: This medium is accessed through the sense of hearing. Examples
include voice notes, radio, music, and similar audio-based resources (Aryadillah &
Fitriansyah, 2017).

3. Audio-Visual Medium: This medium involves both sight and hearing, such
as videos, short films, slide shows, and similar formats. The use of audio-visual
mediums makes educational content more accessible, comprehensive and effective

for students (Fuady & Mutalib, 2018).
Online Learning

Online learning refers to the educational process that relies on an internet connection,
enabling communication between teachers and students without the need for physical
contact (Pratiwi et al., 2020). This mode of learning requires the support of devices like
smartphones, tablets and laptops, which allow students to access information anytime
and anywhere (Gikas & Grant, 2013). The benefits of online learning include: (1) greater
flexibility and comfort, leading to improved motivation; (2) easier monitoring of student
performance; (3) serving as both a learning resource and medium; and (4) making learning
more enjoyable (Stephenson, 2001). Additionally, Emde et al. (2001) highlighted that
online learning provides students with new experiences in using technology, which can
enhance creativity and critical thinking.

Online learning offers students a valuable opportunity to broaden their educational
experiences and stay competitive in the ever-evolving academic landscape (Gilbert, 2015).
It enriches the learning process by enabling students to access vast amounts of information
online, leading to more meaningful educational experiences (Tareen & Haand, 2020).
Students have reported that online learning improves academic achievement, boosts
engagement, increases task efficiency, and streamlines the overall learning process
(Hongsuchon et al., 2022).

Science Online Learning Medium

Science online learning mediums refer to tools and resources used in online science education,
which include visual mediums (such as images, graphs, charts and text), audio mediums
(like video recordings and voice notes), and audio-visual mediums (such as video tutorials,
instructional videos and animations). These mediums can be utilised on both synchronous
and asynchronous communication platforms. The choice of appropriate online learning
tools should be guided by the subject matter, the capabilities of both teachers and students,
the availability of necessary resources and the type of communication required. By carefully
considering these factors, educators can select mediums that align with the desired learning
outcomes. In essence, science online learning mediums facilitate the online application and
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practice of scientific concepts, enhancing the overall learning experience (Manullang &

Satria, 2020; Rahmat et al., 2021; Sudarmo et al., 2021).

METHODOLOGY

This study aims to identify publications related to science online learning medium and
visualise them.

Research Design

This study employed bibliometric visualisation and bibliometric analysis methods.
Bibliometric analysis, as described by (Garfield, 2009), is a quantitative approach that uses
evaluative and descriptive techniques to illustrate research trends and the characteristics of
various publications. The bibliometric visualisation method helps to depict the structural
landscape of a specific research area. This method was chosen because bibliometric analysis
effectively summarises extensive bibliometric data, revealing the intellectual framework
and emerging trends within a research topic or field. It is particularly useful when the
review scope is extensive and the dataset is large. The analysis integrates both quantitative
(evaluation and interpretation) and qualitative (interpretation only) approaches.

Research Subjects

The study sample consisted of 259 publications sourced from the Google Scholar and
Scopus databases using the search term (keywords) “Science, Online Learning and Learning
Medium.” Among these 259 publications, the majority were journal articles, conference
proceedings and repository entries.

Research Indicators

The chosen publications span the past six years (2017-2022) and were analysed using
Publish or Perish Software and VOS Viewer. The study focuses on indicators such as the
number of publications, citation counts, overall network strength among items shown in
the data visualisation, and content analysis, which includes methods, data collection tools,
data analysis, education levels, and the impact on student learning outcomes.

Languages of Articles

The articles reviewed are published in both Indonesian and English.
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Data Inclusion Criteria

The included data consists of articles, conference proceedings, and research results available
in repositories.

Data Exclusion Criteria

The excluded data from the research are books, book chapters, book reviews, and any
information unrelated to science online learning medium.

Research Procedures

Metadata related to science online learning mediums was gathered from the Google
Scholar and Scopus databases for the period 2017-2022. The Publish or Perish software
was utilised to search for articles within these databases. Subsequently, VOS Viewer
software was employed to analyse, visualise and assess the collected publication data,
including aspects such as the number of publications, document sources, types of online
learning mediums, communication platforms used and citation counts. VOS Viewer is a
tool designed to visualise network terms commonly used in specific fields and is frequently
applied in bibliometric analysis (Eck & Waltman, 2010; Shah et al., 2020). According to
Dewi, Dewi, et al. (2021), bibliometric analysis involves five stages, as illustrated in Figure

1.

5 % Complation of

Kﬂwﬂ t Initial Search % Initial Search '\ Preliminary
. Research Reduction TomlRedw:tim o Stanistical
Drawings

Figure 1. Bibliometric analysis method stages

Figure 1 outlines the five stages of the bibliometric analysis method:

1. Keyword Research or Selection: Identify keywords for data collection, in this
case, “Science, Online Learning, and Learning Medium,” before beginning
data gathering.

2. Initial Search Reduction: Classify or group search results to focus solely on the
predetermined keywords, using Google Scholar and Scopus to locate relevant
articles.

3. Refinement of Search Results: Manually sift through the search results using
VOS Viewer software to set appropriate thresholds.
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4. Compilation of Initial Statistical Data: Organise the data into topic descriptions,
including visualisation results for the number of publications, document sources,
types of online learning mediums, communication platforms used, citation counts,
and content analysis (methods, data collection tools, data analysis, education level,
and impact on student learning outcomes).

5. Data Interpretation and Analysis: Explain the research findings based on the
selected results, using VOS Viewer and Microsoft Excel for manual content
analysis. VOS Viewer provides data representation through variable maps related
to keywords and offers potential for further development.

RESULTS
Publication Results and Document Sources

The initial search in the Google Scholar database yielded 958 publications related to
science online learning medium. However, not all of these were relevant to the topic. A

selection process using the Publish or Perish software refined the results to 259 pertinent
publications, as shown in Figure 2.

2017 2018 2019 2020 2021 2022

Figure 2. Quantity of article publications on online science learning medium in Indonesia
(2017-2022)

Out of the 259 publications, 196 were journal articles, 20 were conference proceedings and
43 were sourced from repositories.
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150 200

Figure 3. Number of documents based on sources

Distribution of Publications on Online Science Learning Medium by Publication
Categories, Medium Types, and Communication Methods

Among the 259 identified documents, they are categorised into National Journals,
International Journals, National Proceedings, International Proceedings and Repositories.
The distribution of these documents by publication category is illustrated in Figure 4.

National Journal

Figure 4. Distribution of documents by publication type

The distribution of science online learning mediums in Indonesia from 2017 to 2022 is

presented in Table 1.
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Table 1. Number of publications related to science online learning medium from 2017 to

2022.
Learning online medium Number of publication
Video 30
Website 15
E-module 15
E-book 13
Quizizz 12
E-LKPD 11
Audio visual 10
E-comic 10
PhET 9
PowerPoint 9
Android Apps 8
Education game 7
Animation 6
Wordwall 5
Virtual lab 3

Table 2 displays the distribution of science online learning medium platforms in Indonesia
from 2017 to 2022, categorised by communication type (synchronous and asynchronous).

Table 2. Types of communication in science online learning medium from 2017 to 2022.

Online learning platform Types of communication
Edmodo Asynchronous
Google Classroom Asynchronous
Moodle Asynchronous
Rumah Belajar Asynchronous
Rumah Eksis Asynchronous
WhatsApp Group Asynchronous
YouTube Asynchronous
Zoom Cloud Meetings Synchronous
Google Meetings Synchronous
Microsoft Teams Synchronous

122



Bibliometric Analysis of Science Online Learning Medium

Highest Number of Citations in Publications on Science Online Learning Medium

In Indonesia, research on science online learning mediums has covered a wide range
of platforms, including Video Mediums, Websites, E-Modules, E-Books, Quizizz,
E-LKPD, Audio-Visual content, E-Comics, Phet, PowerPoint, Android Applications,
Animation, Educational Games, Wordwall and Virtual Labs. The publication with the
highest number of citations for science online learning mediums is detailed in Table 3.

Table 3. Highest number of citations in publications on science online learning medium

from 2017 to 2022.
Author Title Total of citation
Dabheri et al. (2020)  Efektifitas Whatsapp Sebagai Media Belajar 430
Daring
Nurhayati (2020) Meningkatkan Keaktifan Siswa dalam 290

Pembelajaran Daring Melalui Media Game
Edukasi Quiziz pada Masa Pencegahan
Penyebaran COVID-19

Batubara & Batubara  Penggunaan Video Tutorial untuk Mendukung 229
(2020) Pembelajaran Daring di Masa Pandemi Virus
Corona
Salsabila et al. (2020) Pemanfaatan Aplikasi Quizizz Sebagai Media 213
Pembelajaran di tengah Pandemi pada Siswa
SMA
Ramdani & Jufri Pengembangan Media Pembelajaran Berbasis 136
(2020) Android pada Masa Pandemi COVID-19 untuk
Meningkatkan Literasi Sains Peserta Didik
Woulandari et al. Pengembangan Media Video Berbasis Powtoon 104
(2020) pada Mata Pelajaran IPA di Kelas V
Lathifah et al. (2021) Efektifitas LKPD Elektronik Sebagai Media 102

Pembelajaran pada Masa Pandemi COVID-19
untuk Guru di YPI Bidayatul Hidayah Ampenan

Mahardini (2020) Analisis Situasi Penggunaan Google Classroom 100
pada Pembelajaran Daring Fisika

Dewa et al. (2020) Pengaruh Pembelajaran Daring Berbantuan 94
Laboratorium Virtual Terhadap Minat dan Hasil
Belajar Kognitif Fisika

Misbahudin et al. Penggunaan Power Point Sebagai Media 88
(2018) Pembelajaran: Efektifkah?

123



Asrizal Wahdan Wilsa et al.

Visualisation of Science Online Learning Medium in Indonesia
Visualisation based on network relationships

A total of 259 articles on science online learning mediums in Indonesia were analysed
using VOS Viewer software for visualisation. This tool assists in identifying novel patterns
or inter-network relationships related to science, which can help analyse trends and
uncover opportunities for future research on online learning mediums in Indonesia. Figure
5 illustrates the visualisation of science online learning mediums in Indonesia, which is
divided into nine clusters. Three primary clusters are highlighted in purple, blue, and green.
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Figure 5. Science online learning medium relations network in Indonesia

Purple cluster represents the use of science online learning mediums in Indonesia, blue
luster details the types and platforms of these mediums, and green cluster focuses on
the development and application of science online learning mediums across different
educational levels.

In addition, six secondary clusters are depicted in red, light blue, yellow, orange, pink, and
brown:

1. Red Cluster: Highlights the activities associated with using science online learning
mediums.

2. Light Blue Cluster: Relates to the types of communication used in online science
learning.

124



Bibliometric Analysis of Science Online Learning Medium

3. Yellow Cluster: Pertains to the application of online science learning mediums at
the junior and senior high school levels.

4. Orange Cluster: Addresses the phenomena associated with science online learning
mediums.

5. Pink Cluster: Examines the effectiveness of these mediums.

6. Brown Cluster: Identifies constraints and challenges related to science online
learning mediums.

Visualisation of the quantity of research on science online learning medium in Indonesia

The volume of research on science online learning mediums in Indonesia from 2017 to
2022 is illustrated in the Overlay Visualisation using VOS Viewer software. As shown in
Figure 6, the red areas indicate a high frequency of studies on the use of science online
learning mediums, while the light green areas represent numerous studies on the types and
platforms of these mediums.
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Figure 6. The quantity of research conducted on science online learning mediums

Visualisation of research opportunities in science online learning mediums

The research opportunities in science online learning medium, as illustrated in Figure 7,
suggest that areas like student learning activities and learning outcomes, science online
learning medium development, diverse communication platforms (in this context,
comparing the quality of learning based on the type of communication used is an interesting
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area of study), and learning management systems are crucial for future study. This focus
arises because much of the current research has concentrated on the implementation
and use of these medium. Additionally, the visualisations highlight specific aspects of
science online learning medium that have yet to be fully explored. By considering these
opportunities, research on science online learning mediums will become more diverse
and yield valuable information for future science learning. Learning medium are one of
the crucial aspects supporting the learning process; however, other elements involved
are also important to explore in order to enhance the quality of learning.
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Figure 7. (a) The effect of online science learning mediums on student learning activities
and learning outcomes; (b) Development of online learning platforms
for science; (¢) Various communication platforms (both synchronous and
asynchronous) are available for science online learning mediums; and (d)
Current research primarily focuses on the application of these mediums,
while aspects such as learning management system, implementation
challenges and innovations remain underexplored.
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CONTENT ANALYSIS FINDINGS
Research Methods in Science Online Learning Medium Research

The analysis of research methods in studies on science online learning mediums is conducted
manually by examining the abstracts of the articles. If the method is not specified in the
abstract, the methods section of the article is reviewed. Among the 259 articles analysed,
the Research and Development method was the most frequently used (f'= 89), followed
by Descriptive Research (f'= 75), and Experimental Research (f'= 44). Detailed data is
presented in Figure 8.

Research and Development |

Descriptive Research
Experimental Research
Review

Classroom Action Research

Quasy Experimental Research
Pre-Experimental Research
Case Study

True Experimental Research
Causal Comparative Research
Expost Facto

Mixed Methods

Bibliometric Analysis

Figure 8. Research methods in Science online learning medium research
Data Collection Tools in Science Online Learning Medium Research

In the research on science online learning mediums, data collection tools used across 259
articles revealed that Questionnaires were the most frequently employed method (/= 145),
followed by Tests (f'= 79) and Literature Reviews in third place (= 17). The details are
shown in Figure 9.
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Figure 9. Data collection tools in science online learning medium research
Data Analysis in Science Online Learning Medium Research

In research on science online learning mediums, data analysis methods predominantly
include Quantitative Descriptive analysis (/= 138), followed by Qualitative Descriptive
analysis (f'= 49) and T-tests (f= 44). The details are illustrated in Figure 10.
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Qualitative Descriptive [IIIIININING—
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Figure 10. Data analysis in Science online learning medium research
Educational Level in Science Online Learning Medium Research

Data on educational levels in research related to science online learning mediums indicates
that the majority of studies were conducted at the Elementary School level (£ = 105),
followed by Senior High School (/= 65) and Junior High School (/= 63). At the University
level, there were only 26 studies on this topic. The full data is shown in Figure 11.
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Figure 11. Educational level in science online learning medium research

The Impact of Science Online Learning Medium Research on Student Learning

Outcomes

The impact of science online learning mediums on student learning outcomes across various

educational levels (elementary school through university) includes enhanced interest,

motivation, learning outcomes, independent learning, critical thinking, and conceptual

understanding. Detailed data is provided in Table 4.

Table 4. The impact of science online learning medium research on student learning

outcomes.
Education level Source Types of Impact on student's learning outcomes
medium
Elementary Nissa & Wordwall Increase students’ interest and
school Renoningtyas motivation to learn
(2021)
Herawatietal.  Video Improving students’ cognitive learning
(2020) outcomes
Junior High Linda et al. E-Modules Enhancing students’ independent
School (2021) learning and overall educational
achievements
Hasyim et al. PhET Improve the critical thinking skills of
(2020) junior high school students
Senior High Sembiring et al. E-Modules Help students learn independently
School (2021)
Suyanta et al. Virtual Labs Help students understand the learning

(2022)

materials
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Education level ~ Source Types of Impact on student's learning outcomes
medium
University Kurniawan et PhET Phet can meet students’ practical needs,
al. (2020) arouse student enthusiasm for learning,

and increase student understanding.

Prawijaya et al.  E-Modules Improve students’ conceptual
(2021) understanding

DISCUSSION

From the 259 documents identified between 2017 and 2022, the publications are categorised
as 194 articles in national journals, 5 articles in international journals, 13 articles in national
proceedings, 7 articles in international proceedings, and 43 articles in repositories. The top
three science online learning mediums are Video Mediums, Websites, and E-Modules.
These mediums are applied across educational levels from elementary to tertiary education.
Research on science online learning mediums increased in 2021 but descreased in 2022.

The rise in research on science online learning mediums in 2021 can be attributed to the
COVID-19 pandemic, which led to the widespread adoption of online learning systems
globally, including in Indonesia. Research from that year includes studies on analysis
(Afiani & Faradita, 2021; BatuBara et al., 2021; Nurliana & Nugroho, 2021), effectiveness
(Hidayati & Aslam, 2021; Sidabutar, 2021), utilisation (Mu’'minah et al., 2021; Saputra,
2021; Suwarto et al., 2021), influence (Annisa & Erwin, 2021; Maulidah & Aslam, 2021,
Nissa & Renoningtyas, 2021), and development (Donna Safira et al., 2021; Herlina &
Hadiyanti, 2021; Puspita et al., 2021). In contrast, research in 2022 saw a descrease, likely
due to the improvement in the COVID-19 situation, which shifted the learning process
from online to blended learning.

The author with the highest number of citations in research on science online learning
mediums from 2017 to 2022 is Daheri et al. (2020), with 430 citations. The second is
Nurhayati (2020) with 290 citations, followed by Batubara and Batubara (2020) with 229
citations, Salsabila et al. (2020) with 213 citations, and Ramdani & Jufri (2020) with 136
citations. The most cited articles focus on effectiveness, trials, development, analysis, and
the impact of online learning mediums on student outcomes. Daheri et al. (2020), Lathifah
et al. (2021), and Misbahudin et al. (2018) explore the effectiveness of online learning
mediums, which is crucial for understanding their benefits in education. Salsabila et al.
(2020), and Batubara and Batubara (2020) discuss the use of mediums as educational tools,
emphasising the importance of selecting effective mediums based on prior research to
achieve the best learning outcomes.
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Ramdani and Jufri (2020), and Wulandari et al. (2020) focused on developing online
learning mediums, which requires advanced I'T skills to effectively create mediums that
meet the researchers’ objectives. Mahardini (2020) performed an analysis of the effects of
using these mediums in learning, emphasising the need for clear indicators, which should be
based on validated expert rubrics to ensure accurate results. Dewa et al. (2020) investigated
the impact of medium use on student learning outcomes, highlighting the importance
of referencing mediums that have been proven effective and useful. By considering these
aspects, researchers can achieve optimal results by understanding the impact of the medium
on student learning. Overall, research on science online learning mediums encompasses
a broad range of activities, including development, analysis, evaluation, utilisation, and
assessing the impact of these mediums in online learning.

The types of online learning mediums used in science education in Indonesia include Video
Medium (Mu'minah, 2021; Karimah & Arifin, 2022; Laksono et al., 2020), Websites
(Donna Safira et al., 2021; Mukti et al., 2020; Rofiah et al., 2021), E-Modules (Linda et
al., 2021; Puspita et al., 2021; Rofiyadi & Handayani, 2021), E-Books (Awwaliyah et al.,
2021; Handayati & Handayati, 2020; Puspitasari et al., 2021), Quizizz (Ainur Rofiq et
al., 2022; Annisa & Erwin, 2021; Hidayati & Aslam, 2021), E-LKPD (Fuadi et al., 2021;
Lestari & Muchlis, 2021; Wahyuni et al., 2021), Audio-Visual (Dewi, Astawan, et al.,
2021; Fridayanti et al., 2022; Nurhidayat et al., 2021), E-Comic (Ayu et al., 2021; Kasih
& Hariyadi, 2022; Widari & Putra, 2022), PhET (Fauzia et al., 2021; Hasyim et al., 2020;
Mardhatilla, 2021), PowerPoint (Mardhika et al., 2021; Purwanti et al., 2020; Suartawan
et al., 2021), Android Applications (Panggabean, 2021; Wardani et al., 2021), Animation
(Kusumahwardani et al., 2022; Sukarini et al., 2021), Educational Games (Saputro &
Persada, 2021), Wordwall (Nissa & Renoningtyas, 2021), and Virtual Labs (Herunata et
al., 2022; Suyanta et al., 2022). The most commonly used mediums are Video, Websites,
and E-Modules. These are popular due to their accessibility and the fact that they can
be easily developed without advanced IT skills. Videos, for instance, are readily available
on platforms like YouTube, and numerous websites and e-modules can be accessed for
free online. Consequently, teachers and students are familiar with these mediums and can
either utilise existing resources or create new ones based on their needs.

Communication platforms for online science learning are categorised into synchronous
and asynchronous types. Asynchronous platforms include Edmodo (Utami et al., 2021),
Google Classroom (Prasetyo et al., 2022), Moodle (Simbolon et al., 2021), Rumah Belajar
(Marlina Negeri & Abang, 2021), Rumah Eksis (Herawati, 2022), WhatsApp Group
(Irwandi et al., 2021), and YouTube (Suwarto et al., 2021). Synchronous platforms include
Zoom Cloud Meetings (Rasyid et al., 2020), Google Meetings (Adnyana, 2020), and
Microsoft Teams (Afiani & Faradita, 2021). Asynchronous platforms are more commonly
used due to conditions in Indonesia, such as uneven and unstable internet access, the varying
quality of devices used by students and teachers, and cost considerations. Asynchronous
platforms are suitable for environments with lower internet connectivity, less advanced
devices, and lower costs, unlike synchronous platforms, which require stable, high-speed
internet, compatible devices, and higher costs.
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Research on science online learning mediums is predominantly focused on the elementary
school level, with less emphasis at the university level (Figure 11). This trend is attributed
to the specific needs of younger students, such as requiring user-friendly mediums,
adequate devices, reliable internet access, and ease of monitoring by teachers. In contrast,
at the senior high school, junior high school, and university levels, research often centers on
evaluating new mediums or assessing their effectiveness on learning outcomes rather than
addressing the same foundational needs.

According to bibliometric analysis, research on science online learning mediums in
Indonesia is organised into nine clusters. The first cluster focuses on the medium used
in science online learning, the second cluster addresses the types and platforms of these
mediums, and the third cluster deals with their development and application across
various educational levels. The remaining clusters indicate areas with potential for future
research and innovation, including: activities involving science online learning mediums,
communication types used in science online learning, application of these mediums at
junior and senior high school levels, phenomena related to online science learning mediums,
effectiveness of these mediums, and challenges and difficulties encountered.

The visualisation reveals several key findings:

1. The effect of online science learning mediums on student learning activities and
learning outcomes.

2. Development of online learning platforms for science.

3. Various communication platforms (both synchronous and asynchronous) are
available for science online learning mediums.

4.  Current research primarily focuses on the application of these mediums, while
aspects such as learning management system, implementation challenges, and
innovations remain underexplored.

Content analysis of science online learning medium research reveals that the Research and
Development method is the most commonly used approach. This finding aligns with the
data collection tools and analysis methods employed, where Questionnaires and Quantitative
Descriptive Analysis were the predominant tools used from 2017-2022. Research is most
frequently conducted at the Elementary School level. Additionally, the impact of science
online learning medium research on student outcomes across various educational levels
(elementary to university) demonstrates improvements in student interest, motivation,
learning outcomes, independent learning, critical thinking, and conceptual understanding.

Research indicates that technology-based learning mediums positively impact student
learning outcomes, provided that teachers are proficient in using these digital tools. This
proficiency can be enhanced through teacher training (Hillmayr et al., 2020). Tsai & T'sai
(2020) found that educational game mediums (Digital Game-Based Learning) effectively
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boost student motivation and performance. Similarly, E-Modules have proven to be more
effective than traditional textbooks (Astalini et al., 2019). Overall, science online learning
mediums contribute positively to both the learning process and student outcomes.

CONCLUSION

Bibliometric analysis shows that research on science online learning mediums in Indonesia
increased from 2019 to 2021 but descreased in 2022. These studies are published in journals,
proceedings, and repositories. Popular science learning mediums include video, websites,
and e-modules. The use of these mediums spans from elementary to university education
levels. Research in this field predominantly employs the Research and Development
method, with data analysis typically using questionnaires and quantitative descriptive
techniques.

Research in science online learning mediums has mostly been conducted at the Elementary
School level, with minimal studies at the University level. Most investigations focus
primarily on cognitive learning outcomes. However, there is ample opportunity for
scholars to explore various variables using different methodologies. Although research and
development is the dominant approach, incorporating mixed methods could yield more
detailed insights. This would allow for a comprehensive evaluation of both the effectiveness
of the medium and the extent of learning outcomes achieved by students using these tools.

Qualitative research offers a valuable opportunity for gathering perspectives from educators,
students, or relevant authorities about the need, role, and urgency of integrating mediums
into online science education. Additionally, evaluating online science learning mediums
should include not only cognitive outcomes but also affective and psychomotor dimensions,
providing a more complete picture of student learning achievements. Furthermore, there is
a limited number of research publications in this field that are shared through international
journals indexed by Scopus or Web of Science.

Based on these findings, the bibliometric analysis of science online learning mediums
provides a basis for future research recommendations. Researchers are encouraged
to explore various methods beyond those currently employed, such as mixed methods,
experimental research, qualitative research, and classroom action research. This can help
identify a broader range of student learning outcomes, including critical thinking skills,
digital literacy, scientific literacy, and communication skills, rather than focusing solely on
cognitive learning outcomes. Research should extend to higher education levels, including
junior high, senior high, and particularly universities, where online and blended learning
are increasingly implemented, even beyond the COVID-19 pandemic. Future studies
can benefit from evaluating a range of tested mediums for their effectiveness and impact.
Additionally, it is recommended that future literature reviews incorporate a wider array of
data sources, such as Google Scholar, Scopus, Web of Science, ERIC, Microsoft Academic
Research (MAR), Directory of Open Access Journals (DOAJ), International Copernicus
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Index (ICI), and EBSCO, to ensure a more comprehensive and international perspective,
thereby enhancing the depth of information gathered.

ACKNOWLEDGEMENTS

We would like to express our deep gratitude to several individuals and institutions for their
invaluable contributions to this research. First, we extend our heartfelt thanks to Dr. rer.
nat. Adi Nur Cahyono, M. Pd., and Arif Widiyatmoko, S. Pd., M. Pd., Ph.D., for their
exceptional guidance and support throughout the research process. Their expertise and
insights greatly enhanced the quality of this study. We also appreciate Dr. Jaja, M.Hum.,
and Veni Nurpadillah, M.Pd., for their crucial assistance with data analysis and grammar,
which helped refine the research findings and improve the clarity of the presentation. Their
meticulous attention to detail was instrumental in enhancing the coherence of this work.
Finally, we are grateful to the Elementary School Teacher Education Program of STKIP
Nahdlatul Ulama Indramayu, Indonesia, for their steadfast support of our research efforts.
Their encouragement and resources were essential in successfully carrying out this study
and contributing to the field of education.

REFERENCES

Adnyana, I. G. Y. (2020). Efektivitas penggunaan Google Meet sebagai media pembelajaran daring
di kelas X IPA 1 di SMA Negeri 1 Bulutaba. Cezta: Jurnal Ilmu Pendidikan, 5(1), 8-19.

Afiani, K. D. A., & Faradita, M. N. (2021). Analisis aktivitas siswa dalam pembelajaran daring
menggunakan MS. Teams pada masa pandemi COVID-19. Jurnal Pemikiran dan
Pengembangan Sekolah Dasar, 9(1), 16-27. https://doi.org/10.22219/JP2SD.V911.15971

Ainur Rofig, A., Anjaina, A., & Ulwiyah, N. (2022). Media Quizizz mampu mengatasi kejenuhan
siswa dalam pembelajaran daring pada masa pandemi COVID-19. Aksara: Jurnal Ilmu
Pendidikan Nonformal, 8(1),101-112. https://doi.org/10.37905/AKSARA.8.1.101-112.2022

Annisa, R., & Erwin, E. (2021). Pengaruh penggunaan aplikasi Quizizz terhadap hasil belajar
ipa siswa di sekolah dasar. Jurnal Basicedu, 5(5), 3660-3667. https://doi.org/10.31004/
BASICEDU.V515.1376

Aryadillah, & Fitriansyah, F. (2017). Teknologi media pembelajaran: Teori dan praktik. Herya Media.

Asnawar, & Usman, M. B. (2002). Media pembelajaran. Ciputat Press.

Astalini, Darmaji, Kurniawan, W., Anwar, K., & Kurniawan, D. A. (2019). Effectivenes of using
E-Module and E-Assessment. International Journal of Interactive Mobile Technologies, 13(09),
21-39. https://doi.org/10.3991/IJIM.V13109.11016

Awwaliyah, H. S., Rahayu, R., & Mubhlisin, A. (2021). Pengembangan E-Modul berbasis Flipbook
untuk meningkatkan motivasi belajar siswa SMP tema cahaya. Indonesian Journal of Natural
Science Education, 4(2), 516-523. https://doi.org/10.31002/NSE.V412.1899

Ayu, S., Pinatih, C., & Semara Putra, N. (2021). Pengembangan media komik digital berbasis
pendekatan saintifik pada muatan IPA. Jurnal Penelitian dan Pengembangan Pendidikan, 5(1),
115-121. https://doi.org/10.23887/JPPP.V511.32279

Batubara, H. H., & Batubara, D. S. (2020). Penggunaan video tutorial untuk mendukung
pembelajaran daring di masa pandemi virus corona. Muallimuna: Jurnal Madrasah Ibtidaiyah,

5(2), 74-84. https://doi.org/10.31602/MUALLIMUNA.V512.2950

134



Bibliometric Analysis of Science Online Learning Medium

BatuBara, Y. A., Zetriuslita, Z., Dahlia, A., & Effendi, L. A. (2021). Analisis minat belajar
siswa menggunakan media pembelajaran e-comic aritmatika sosial masa pandemi C-19.
Jurnal Derivat: Jurnal Matematika dan Pendidikan Matematika, §(1), 1-10. https://doi.
org/10.31316/].DERIVAT.V8I1.1518

Budiman, H. (2017). Peran teknologi informasi dan komunikasi dalam pendidikan. A/-Tadzkiyyah:
Jurnal Pendidikan Islam, 8(1), 31-43. https://doi.org/10.24042/atjpi.v8i1.2095

Daheri, M., Juliana, J., Deriwanto, D., & Amda, A. D. (2020). Efektifitas Whatsapp sebagai media
belajar daring. Jurnal Basicedu, 4(4), 775-783. https://doi.org/10.31004/BASICEDU.
V414.445

Dari, S. W., Muhlis, M., & Kusmiyati, K. (2021). Analisis penggunaan media internet mahasiswa
pendidikan biologi Universitas Mataram dalam pembelajaran daring ditengah pandemi
COVID-19. Jurnal Pijar Mipa, 16(3), 381-386. https://doi.org/10.29303/JPM.V1613.2545

Dewa, E., Ursula, M., Mukin, J., & Pandango, O. (2020). Pengaruh pembelajaran daring berbantuan
laboratorium virtual terhadap minat dan hasil belajar kognitif fisika. JARTIKA, 3(2), 351-
359. https://doi.org/10.36765/jartika.v3i2.288

Dewi, L. N. P. K., Astawan, I. G., & Suarjana, I. M. (2021). Belajar ekosistem dengan media
pembelajaran audio visual berbasis aplikasi filmora untuk siswa sekolah. Jurnal Pedagogi dan
Pembelajaran, 4(3), 493-501. https://doi.org/10.23887/]P2.V412.37138

Dewi, P., Dewi, P. S., Widodo, A., Rochintaniawati, D. (2021). Web-based inquiry in science
learning: Bibliometric analysis. Indonesian Journal of Science and Mathematics Education, 4(2),
191-203. https://doi.org/10.24042/ijsme.v4i2.9576

Donna Safira, A., Sarifah, I., Sekaringtyas, T. (2021). Pengembangan media pembelajaran interaktif
berbasis web articulate storyline pada pembelajaran IPA di kelas V sekolah dasar. Prima
Magistra: Jurnal Ilmiah Kependidikan, 2(2), 237-253. https://doi.org/10.37478/JPM.
V212.1109

Eck, N. J. van, & Waltman, L. (2010). Software survey: Vosviewer, a computer program for
bibliometric mapping. Scientometrics, 84(2), 523-538. https://doi.org/10.1007/s11192-009-
0146-3

Emde, R. J., Doherty, E. K., Ellis, B. S., & Flynt, D. (2001). Relationships in online learning
experiences: identifying and creating positive relationships in online learning. In L. Kyei-
Blankson, E. Ntuli, & J. Blankson (Eds.), Handbook of research on creating meaningful
experiences in online courses (pp. 140-152). IGI Global Scientific Publishing. https://doi.
org/10.4018/978-1-7998-0115-3.CH010

Fauzia, D. S., Heryanti, A. C., Limbong, A. D. W., Angin, F. Y. B. P., Mufitdah, H. N., Sitorus, R.
M. D,, Ginting, N. F., Ardelia, T', & Adnin, V. (2021). Penerapan Phet untuk meningkatkan
minat belajar siswa kelas VII SMPS PTPN 1V bukit lima selama daring. BEST Journal
(Biology Education, Science and Technology), 4(1), 133-141. https://doi.org/10.30743/BEST.
V411.3854

Fitri, F., & Ardipal, A. (2021). Pengembangan video pembelajaran menggunakan aplikasi kinemaster
pada pembelajaran tematik di sekolah dasar. Jurnal Basicedu, 5(6), 6330-6338. https://doi.
org/10.31004/basicedu.v5i6.1387

Fridayanti, Y., Irhasyuarna, Y., Putri, R. F. (2022). Pengembangan media pembelajaran audio-visual
pada materi hidrosfer untuk mengukur hasil belajar peserta didik SMP/MTS. JUPEIS: Jurnal
Pendidikan dan Ilmu Sosial, 1(3), 49—63. https://doi.org/10.55784/JUPEIS.VOL1.1SS3.75

Fuadi, H., Melita, A. S., Siswadji, S., Jamaluddin, J., & Syukur, A. (2021). Inovasi LKPD dengan
desains digital sebagai media pembelajaran IPA di SMPN 7 Mataram pada masa pandemi
Covid-19. Jurnal Ilmiah Profesi Pendidikan, 6(2), 167-174. https://doi.org/10.29303/JIPP.
V612.184

Fuady, R., & Mutalib, A. A. (2018). Audio-visual media in learning. Journal of K6 Education and
Management, 1(2), 1-6. https://doi.org/10.11594/JK6EM.01.02.01

Garfield, E. (2009). From the science of science to scientometrics visualizing the history of science
with histcite software. Journal of Informetrics, 3(3), 173-179. https://doi.org/10.1016/].
JOI1.2009.03.009

135



Asrizal Wahdan Wilsa et al.

Gikas, J., & Grant, M. M. (2013). Mobile computing devices in higher education: Student
perspectives on learning with cellphones, smartphones and social media. 7%e Internet and
Higher Education, 19, 18-26. https://doi.org/10.1016/J.IHEDUC.2013.06.002

Gilbert, B. (2015). Online learning revealing the benefits and challenges. Education Masters. https://
fisherpub.sjf.edu/education_ ETD_masters/303

Handayati, S., & Handayati, S. (2020). Pengembangan media pembelajaran e-book dengan
memanfaatkan fitur rumah belajar pada mata pelajaran IPA. JIRA: Jurnal Inovasi dan Riset
Akademik, 1(4), 369-384. https://doi.org/10.47387/jira.v1i4.61

Hasyim, F., Prastowo, T., & Jatmiko, B. (2020). The use of android-based phet simulation as an
effort to improve students’ critical thinking skills during the Covid-19 pandemic. Infernational
Journal of Interactive Mobile Technologies, 14(19), 31-41. https://doi.org/10.3991/IJIM.
V14119.15701

Herawati, R., Hanafi, Y., Safitri, I. Y., & Hartini, S. (2020). Peningkatan hasil belajar kognitif
matematika pada pembelajaran daring kelas II SDN Sleman 5 melalui penggunaan media
pembelajaran Youtube [Paper presentation]. Prosiding Pendidikan Profesi Guru, Fakultas
Keguruan dan Ilmu Pendidikan, Universitas Ahmad Dahlan, Indonesia. 177-189. https://
eprints.uad.ac.id/21221/

Herawati, V. (2022). Pengembangan media pembelajaran IPA dengan menggunakan media “rumah
eksis” di sekolah dasar. Jurnal Basicedu, 6(1), 1341-1349. https://doi.org/10.31004/basicedu.
v611.2297

Herlina, A., & Hadiyanti, D. (2021). Pengembangan modul pembelajaran IPA digital berbasis
flipbook untuk pembelajaran daring di sekolah dasar. Jurnal Elementaria Edukasia, 4(2), 284—
291. https://doi.org/10.31949/JEE.V412.3344

Herunata, H., Fadilah, R. A., & Affriyenni, Y. (2022). The development of Adobe Flash-based
virtual laboratory to improve understanding on photosynthesis in junior high school. AIP
Conference Proceedings, 2600(1), 060011. https://doi.org/10.1063/5.0112181

Hidayati, I. D., & Aslam, A. (2021). Efektivitas media pembelajaran aplikasi Quizizz secara daring
terhadap perkembangan kognitif siswa. Jurnal Pedagogi dan Pembelajaran, 4(2), 251-257.
https://doi.org/10.23887/]P2.V412.37038

Hillmayr, D., Ziernwald, L., Reinhold, F., Hofer, S. I., & Reiss, K. M. (2020). The potential of
digital tools to enhance mathematics and science learning in secondary schools: A context-
specific meta-analysis. Computers & Education, 153, 103897. https://doi.org/10.1016/].
COMPEDU.2020.103897

Hongsuchon, T., El Emary, I. M. M., Hariguna, T, & Qhal, E. M. A. (2022). Assessing the impact
of online-learning effectiveness and benefits in knowledge management, the antecedent of
online-learning strategies and motivations: An empirical study. Sustainability, 14, 2570.
https://doi.org/10.3390/SU14052570

Irfan, M., & Ariandi, A. (2021). Analisis penggunaan aplikasi daring oleh dosen program studi
pendidikan biologi Universitas Sulawesi Barat selama pandemi Covid-19. Jurnal Ilmu
Pendidikan (JIP) STKIP Kusuma Negara, 12(2), 139-144. https://doi.org/10.37640/]IP.
V1212.866

Irwandi, I., Lusiana, L., Hartati, M. S., & Nopriyeni, N. (2021). Efektivitas pembelajaran daring
melalui Whatsapp terhadap minat dan hasil belajar biologi. BIOEDUSAINS: Jurnal
Pendidikan Biologi dan Sains, 4(2), 166-174. https://doi.org/10.31539/BIOEDUSAINS.
V412.2519

Karimah, I., & Arifin, Moch. B. U. B. (2022). The influence of the application of video media on
learning activities and science learning outcomes for grade 6 elementary school students.
Indonesian Journal of Education Methods Development, 18, pp. https://doi.org/10.21070/
IJEMD.V18l.644

Kasih, P. P., & Hariyadi, B. (2022). Pengembangan media pembelajaran e-komik ipa pada materi
sistem pencernaan manusia untuk siswa kelas VIII SMP. BIODIK, 8(1), 159-166. https://
doi.org/10.22437/B10.V8I1.17593

136



Bibliometric Analysis of Science Online Learning Medium

Komang, N., Agustin, T. J., Gede Margunayasa, I., & Kusmariyatni, N. N. (2019). Pengaruh model
pembelajaran TPS berbantuan media visual terhadap hasil belajar IPA. Journal for Lesson and
Learning Studies, 2(2), 239-249. https://doi.org/10.23887/JLLS.V212.19148

Kurniawan, A. (2020). Utilization of JB class to promote student’s self-regulation during online
learning in the Covid-19 pandemic. Ideguru: Jurnal Karya Ilmiah Guru, 5(1), 1-8. https://doi.
org/10.51169/IDEGURU.V5I1.145

Kurniawan, R. A, Rifa’i, M. R., & Fajar, D. M. (2020). Analisis kemenarikan media pembelajaran
phet berbasis virtual lab pada materi listrik statis selama perkuliahan daring ditinjau
dari perspektif mahasiswa. VEKTOR: Jurnal Pendidikan IPA, 1(1), 19-28. https://doi.
org/10.35719/VEKTOR.V1I1.6

Kusumahwardani, D., Pramadi, A., & Maspupah, M. (2022). Peningkatan hasil belajar siswa
menggunakan video animasi audio-visual berbasis animaker pada materi sistem gerak manusia.
Jurnal Educatio FKIP UNMA, 8(1), 110-115. https://doi.org/10.31949/EDUCATIO.
V8I1.1665

Laksono, D., Iriansyah, H. S., & Oktaviana, E. (2020). Pengembangan media pembelajaran video
interaktif Powtoon pada mata pelajaran IPA materi komponen ekosistem. Prosiding Seminar
Nasional Pendidikan STKIP Kusuma Negara III, 255-262.

Lathifah, F., Nunung Hidayati, B., & Zulandri. (2021). Efektifitas LKPD elektronik sebagai media
pembelajaran pada masa pandemi Covid-19 untuk guru di YPI Bidayatul Hidayah Ampenan.
Jurnal Pengabdian Magister Pendidikan IPA, 4(2). https://doi.org/10.29303/jpmpi.v4i2.668

Lestari, D. D., & Muchlis, M. (2021). E-LKPD berorientasi contextual teaching and learning untuk
melatihkan keterampilan berpikir kritis siswa pada materi termokimia. Jurnal Pendidikan
Kimia Indonesia, 5(1), 25-33. https://doi.org/10.23887/JPK.V511.30987

Linda, R., Zulfarina, Z., Mas'ud, M., & Putra, T. P. (2021). Peningkatan kemandirian dan hasil
belajar peserta didik melalui implementasi e-modul interaktif IPA terpadu tipe connected
pada materi energi SMP/MTs. Indonesian Journal of Science Education, 9(2), 191-200. https://
doi.org/10.24815/JPSI1.V912.19012

Mabhardini, M. A. (2020). Analisis situasi penggunaan google classroom pada pembelajaran daring
fisika. Jurnal Pendidikan Fisika, 8(2), 215-224. https://doi.org/10.24127/JPF.V812.3102

Mabharuli, F. M. (2021). Analisis penggunaan media pembelajaran dalam muatan pelajaran IPA
di sekolah dasar. Jurnal Educatio FKIP UNMA, 7(2), 265-271. https://doi.org/10.31949/
EDUCATIO.V712.966

Manullang, S. O., & Satria, E. (2020). The review of the international voices on the responses of
the worldwide school closures policy searching during the Covid-19 pandemic. Jurnal Igra:
Kajian Ilmu Pendidikan, 5(2), 1-13. https://doi.org/10.25217/J1.V512.1036

Manurung, R., Sadjiarto, A., & Sitorus, D. S. (2021). Aplikasi Google Classroom sebagai media
pembelajaran online dan dampaknya terhadap keaktifan belajar siswa pada masa pandemi
Covid-19. Jurnal Kependidikan: Jurnal Hasil Penelitian dan Kajian Kepustakaan di Bidang
Pendidikan, Pengajaran dan Pembelajaran, 7(3), 729-739. https://doi.org/10.33394/
jk.v7i3.3853

Mardhatilla, Z. M. (2021). PhET simulation sebagai penunjang pembelajaran ipa secara online
selama pandemi Covid-19. PISCES: Proceeding of Integrative Science Education Seminar, 1(1),
441-448. https://prosiding.iainponorogo.ac.id/index.php/pisces/article/view/420

Mardhika, T. G., Supriyanto, D. H., & Susanto, S. (2021). Implementasi media pembelajaran
powerpoint melalui zoom terhadap keefektifan dan hasil belajar mata pelajaran IPA kelas 4.
Jurnal Pendidikan Dasar, 9(2), 287-293. https://doi.org/10.46368/JPD.V912.392

Mardin, H., & Nane, L. (2022). Pelatihan pembuatan dan penggunaan google sites sebagai media
pembelajaran kepada guru madrasah aliyah se-Kabupaten Boalemo. ARTIKEL, 1(6447),
78-82. https://repository.ung.ac.id/en/karyailmiah/show/6447/pelatihan-pembuatan-dan-
penggunaan-google-sites-sebagai-media-pembelajaran-kepada-guru-madrasah-aliyah-se-
kabupaten-boalemo.html

137



Asrizal Wahdan Wilsa et al.

Marlina Negeri, B. S., & Abang, T. (2021). Pemanfaatan portal rumah belajar untuk media
pembelajaran daring di era pandemi Covid-19. jJournal of Innovation in Teaching and
Instructional Media, 1(2), 142-151. https://doi.org/10.52690/JITIM.V112.138

Masykur, R., Nofrizal, N., & Syazali, M. (2017). Pengembangan media pembelajaran matematika
dengan Macromedia Flash. A/~Jabar: Jurnal Pendidikan Matematika, 8(2), 177-186. https://
doi.org/10.24042/AJPM.V812.2014

Maulidah, A. N., & Aslam, A. A. (2021). Penggunaan media puzzle secara daring terhadap
hasil belajar IPA kelas V' SD. Mimbar Ilmu, 26(2), 281-286. https://doi.org/10.23887/
MI.V2612.37488

Misbahudin, D., Rochman, C., Nasrudin, D., Solihati, I. (2018). Penggunaan PowerPoint sebagai
media pembelajaran: Efektitkah? WaPFi (Wahana Pendidikan Fisika), 3(1), 43-48. https://
doi.org/10.17509/WAPFIL.V311.10939

Mukti, W. M., N, Y. B. P., & Anggraeni, Z. D. (2020). Media pembelajaran fisika berbasis web
menggunakan Google sites pada materi listrik statis. FKIP E-Proceeding, 5(1), 51-59. https://
jurnal.unej.ac.id/index.php/fkip-epro/article/view/21703

Mu'minah, I. H. (2021). Pemanfaatan media pembelajaran berbasis video sebagai alternatif dalam
pembelajaran daring IPA pada masa pandemi Covid-19 [Paper presentation]. Prosiding
Penelitian Pendidikan dan Pengabdian, 1197-1211.

Mu’'minah, I. H., Sugandi, M. K., & Gaffar, A. A. (2021). Penggunaan “e-learning madrasah”
terhadap motivasi belajar siswa di masa pandemi Covid-19 pada pelajaran IPA. Bioedusiana:
Jurnal Pendidikan Biologi, 6(2), 277-290. https://doi.org/10.37058/bioed.v6i2.3281

Nissa, F. S., & Renoningtyas, N. (2021). Penggunaan media pembelajaran wordwall untuk
meningkatkan minat dan motivasi belajar siswa pada pembelajaran tematik di sekolah
dasar. EDUKATIF: Jurnal Ilmu Pendidikan, 3(5), 2854-2860. https://doi.org/10.31004/
EDUKATIF.V315.880

Nurhayati, E. (2020). Meningkatkan keaktifan siswa dalam pembelajaran daring melalui media
game edukasi quiziz pada masa pencegahan penyebaran Covid-19. Jurnal Paedagogy, 7(3),
145-150. https://doi.org/10.33394/JP.V713.2645

Nurhidayat, N., Katoningsih, S., Utami, R. D., Maryana, W., Ishartono, N., Sidiq, Y., Irfadhila, D.,
& Siswanto, H. (2021). Pemanfaatan media audio visual dalam pembelajaran daring materi
ipa siswa SD kelas rendah. Buletin KKN Pendidikan, 3(1), 83-90. https://doi.org/10.23917/
BKKNDIK.V311.14832

Nurliana, E., & Nugroho, O. F. (2021). Analisis hasil belajar dalam penggunaan Quizizz pada
pembelajaran IPA. Seminar Nasional Ilmu Pendidikan dan Multi Disiplin, 4(0). https://
prosiding.esaunggul.ac.id/index.php/snip/article/view/139

Oktaviani, I, Rini, I. A., Ulfah, M. M., & Andriana, A. D. (2021). Pengenalan media pembelajaran
daring berbasis STEM untuk guru IPA di SMAN 9 Bandar Lampung. Jubaedah: Jurnal
Pengabdian dan Edukasi Sekolah (Indonesian Journal of Community Services and School
Education), 1(1), 77-88. https://doi.org/10.46306/jub.v1i1.16

Panggabean, F. (2021). Penerapan media pembelajaran daring dengan memanfaatkan aplikasi discord
pada mata pelajaran IPA terpadu selama pandemi Covid-19 di kelas VIII-2 SMP Negeri 2
Tebing Tinggi. Schoo! Education Journal PGSD FIP UNIMED, 11(1), 35-41. https://doi.
org/10.24114/SEJPGSD.V1111.24565

Phoong, S. Y., Khek, S. L., & Phoong, S. W. (2022). The bibliometric analysis on finite mixture
model. S4GE Open, 12(2), pp. https://doi.org/10.1177/21582440221101039

Prasetyo, O. T., Maharani Suradi, F., Damayanti, V. (2022). Aplikasi Google Classroom sebagai
media mengirimkan tugas siswa selama pandemi COVID-19. Jurnal Penjaminan Mutu, 8(1),
104-112. https://doi.org/10.25078/JPM.V8I1.768

Pratiwi, S., Wiyono, K., & Zulherman, Z. (2020). Pengembangan e-learning materi hukum newton
untuk mengembangkan keterampilan berpikir kritis siswa sekolah menengah atas. Jurnal
Pendidikan Fisika, 8(2), 172-185. https://doi.org/10.24127/JPF.V812.2780

138



Bibliometric Analysis of Science Online Learning Medium

Prawijaya, S., Perangin-angin, L. M., Purnomo, W. T., Rafizal, R., & Nainggolan, F. L. (2021).
Optimalisasi pembelajaran daring mata kuliah konsep dasar IPA dengan modul berbasis
media IT/ICT. JURNAL SEKOLAH, 5(2), 33-38. https://doi.org/10.24114/JS.V512.32679

Purwanti, L., Widyaningrum, R., Melinda, S. A. (2020). Analisis penggunaan media power point
dalam pembelajaran jarak jauh pada materi animalia kelas VIIL. Journal of Biology Education,
3(2), 157-166. https://doi.org/10.21043/JOBE.V312.8446

Puspita, K., Nazar, M., Hanum, L., & Reza, M. (2021). Pengembangan e-modul praktikum kimia
dasar menggunakan aplikasi Canva design. Jurnal IPA & Pembelajaran IPA, 5(2), 151-161.
https://doi.org/10.24815/jipi.v5i2.20334

Puspitasari, H., Wilujeng, 1., Djuniar, D., & Haristy, R. (2021). Keefektifan interactive e-book IPA
untuk meningkatkan kemampuan literasi sains siswa smp pada masa pandemi Covid-19. 4/-
Ulum: Journal Science and Technology, 6(2), 49-55. https://doi.org/10.31602/AJST.V612.4844

Rahmat, A., Syakhrani, A. W., & Satria, E. (Erwinsyah). (2021). Promising online learning and
teaching in digital age: Systematic review analysis. International Research Journal of Engineering,
IT and Scientific Research, 7(4), 126=135. https://doi.org/10.21744/IRJEIS.V7N4.1578

Rahmawati, B. F., Badarudin, B., & Hadi, M. S. (2020). Penggunaan media interaktif power point
dalam pembelajaran daring. Fajar Historia: Jurnal Ilmu Sejarah dan Pendidikan, 4(2), 60-67.
https://doi.org/10.29408/FHS.V412.3135

Ramdani, A., & Wahab Jufri, A. (2020). Pengembangan media pembelajaran berbasis android pada
masa pandemi Covid-19 untuk meningkatkan literasi sains peserta didik. Jurnal Kependidikan:
Jurnal Hasil Penelitian dan Kajian Kepustakaan di Bidang Pendidikan, Pengajaran dan
Pembelajaran, 6(3), 433—440. https://doi.org/10.33394/JK.V613.2924

Rasyid, A. N., Amaliyah, S., & Nurlaili, A. 1. (2020). Kajian kritis penggunaan aplikasi tele-
conference zoom dalam perkuliahan online selama masa tanggap Covid-19. VEKTOR: Jurnal
Pendidikan IPA, 1(2), 89-102. https://doi.org/10.35719/VEKTOR.V1I12.7

Rofiah, A., Setyaningsih, R., Azizah, S., & Puji Cahyani, V. (2021). Media pembelajaran berbasis
situs web sebagai sumber belajar mandiri peserta didik SMP/MTS kelas IX pada materi
sistem perkembangbiakan tumbuhan dan hewan. In PISCES: Proceeding of Integrative Science
Education Seminar (Vol. 1, No. 1, pp. 183-191).

Rofiyadi, Y. A., & Handayani, S. L. (2021). Pengembangan aplikasi e-modul interaktif berbasis
android materi sistem peredaran darah manusia kelas V' sekolah dasar. Jurnal Pendidikan
Dasar Indonesia, 6(2), 54-60. https://doi.org/10.26737/JPDI.V612.2575

Sadiman. (2011). Media pendidikan (pengertian, pengembangan dan pemanfaatan). PT. Raja Grafindo
Persada.

Safiti, S., Panjaitan, E. U., & Safitri, S. (2021). Analisis pembelajaran daring menggunakan media
online selama pandemi Covid-19 pada mata pelajaran biologi di SMAN 2 Rantau Selatan.
Jurnal Edu-Bio: Education and Biology, 3(2), 8-14.

Salas-Pilco, S. Z., Yang, Y., & Zhang, Z. (2022). Student engagement in online learning in Latin
American higher education during the COVID-19 pandemic: A systematic review. British
Journal of Educational Technology, 53(3), 593-619. https://doi.org/10.1111/bjet.13190

Salsabila, U. H., Habiba, I. S., Amanah, I. L., Istiqomah, N. A., & Difany, S. (2020). Pemanfaatan
aplikasi Quizizz sebagai media pembelajaran ditengah pandemi pada siswa SMA. Jurnal
Iimiah Ilmu Terapan Universitas Jambi, 42), 163-173. https://doi.org/10.22437/JIITU]J.
V412.11605

Sanjaya, W. (2008). Perencanaan dan design sistem pembelajaran. Kencana Prenada Media Group.

Santika, I. G. N. (2021). Grand desain kebijakan strategis pemerintah dalam bidang pendidikan
untuk menghadapi Revolusi Industri 4.0. Jurnal Education and Development, 9(2), 369-377.
https://doi.org/10.37081/ed.v9i2.2500

Saputra, W. F. (2021). Pemanfaatan instagram sebagai media alternatif IPA dalam masa
pembelajaran jarak jauh (PJ]). J-KIP (Jurnal Keguruan dan Ilmu Pendidikan), 2(2), 81-90.
https://doi.org/10.25157/]-KIP.V212.5423

139



Asrizal Wahdan Wilsa et al.

Saputro, R. H., & Persada, A. G. (2021). Pemanfaatan gim edukasi untuk menunjang pembelajaran
daring pada sekolah menengah pertama Muhammadiyah di Kecamatan Ngemplak.
AUTOMATA, 2(1), pp. https://journal.uii.ac.id/AUTOMATA/article/view/17356

Sembiring, W. S., Sudatha, I. G. W, & Simamora, A. H. (2021). E-Modul IPA untuk memfasilitasi
siswa menengah atas belajar mandiri. Jurnal Teknologi Pembelajaran Indonesia, 11(1), 26-39.
https://doi.org/10.23887/JURNAL_TP.V1111.635

Septiani, E., & Setyowati, D. L. (2020). Penggunaan media pembelajaran secara daring terhadap
pemahaman belajar mahasiswa. Prosiding Seminar Nasional Pascasarjana, 1(01), 121-128.
https://journal.unj.ac.id/unj/index.php/semnas-ps/article/view/16860

Shah, S. H. H., Lei, S., Ali, M., Doronin, D., & Hussain, S. T. (2020). Prosumption: Bibliometric
analysis using histcite and vosviewer. Kybernetes, 49(3), 1020-1045. https://doi.
org/10.1108/K-12-2018-0696

Sidabutar, R. (2021). Efektivitas penerapan media pembelajaran interaktif berbasis Google Classroom
dalam menyongsong era revolusi industri 4.0 terhadap hasil belajar matematika siswa. Jurnal
Iimiah Aquinas, 4(2), 344-352. https://doi.org/10.54367/AQUINAS.V412.1308

Simbolon, D. H., Perangin, R. H., & Sebayang, K. (2021). Penerapan LMS (learning management
system) Moodle terhadap hasil belajar IPA kelas tinggi mahasiswa di Universitas Quality.
Jurnal Curere, 5(2), 92-98. https://doi.org/10.36764/JC.V512.658

Solviana, M. D. (2020). Pemanfaatan teknologi pendidikan di masa pandemi Covid-19: Penggunaan
gamifikasi daring di Universitas Muhammadiyah Pringsewu Lampung. A4/ Jahiz: Journal of
Biology Education Research, 1(1), 1-14. https://doi.org/10.32332/AL-JAHIZ.V111.2082

Stephenson, J. (2001). Teaching & learning online: new pedagogies for new technologies. Routledge.
https://doi.org/10.4324/9781315042527

Suartawan, I. D. G., Wibawa, I. M. C., & Dibia, I. K. (2021). Pembelajaran daring topik organ
pencernaan manusia dengan media powerpoint interaktif. MIMBAR PGSD Undiksha, 9(3),
432-441. https://doi.org/10.23887/]JPGSD.V913.40001

Subagja, S., Ardianto, D., & Rubini, B. (2022). Analysis of update mapping in science learning
media research: bibliometric analysis based on google scholar data. EKSAKTA: Berkala Ilmiah
Bidang MIPA, 23(03), 135-144. https://doi.org/10.24036/EKSAKTA/VOL23-1S503/322

Sudarmo, S., Rasmita, R., & Satria, E. (2021). Investigation of best digital technological practices in
millennial classroom innovation: Critical review study. International Journal of Social Sciences,
4(1), 98-105. https://doi.org/10.31295/1JSS.V4N1.1371

Sudihartono, Y. (2020). Penerapan Quizizz dalam pelaksanaan penilaian pengetahuan peserta diklat
di badan pengembangan sumber daya manusia Daerah Provinsi Sumatera Selatan. Jurnal
Lentera Pendidikan Pusat Pencelitian, 5(1), 1-15. https://doi.org/10.24127/jlpp.v5i1.1249

Sukarini, K., Bagus, I., & Manuaba, S. (2021). Video animasi pembelajaran daring pada mata
pelajaran ipa kelas VI sekolah dasar. Jurnal Edutech Undiksha, 9(1), 48-56. https://doi.
org/10.23887/JEU.V911.32347

Suwarto, S., Muzaki, A., & Muhtarom, M. (2021). Pemanfaatan media Youtube sebagai media
pembelajaran pada siswa kelas XII MIPA di SMA Negeri 1 Tawangsari. Media Penelitian
Pendidikan: Jurnal Penelitian dalam Bidang Pendidikan dan Pengajaran, 15(1), 26-30. https://
doi.org/10.26877/mpp.v15i1.7531

Suyanta, Wiludjeng, I., Jumadi, Astuti, S. R. D., Sari, A. R. P., Isa, I. M., Jafaar, R., & Rahadian.
(2022). Virtual laboratory-based game application: The quality and its effects towards
students’ motivation and self-regulated learning. International Journal of Interactive Mobile
Technologies (IJIM), 16(18), 114-132. https://doi.org/10.3991/1JIM.V16118.32875

Syahmina, I., Tanjung, I. F., & Rohani, R. (2020). Efektivitas pembelajaran biologi pada masa
pandemi Covid-19 di Madrasah Negeri Medan. Jurnal Biolokus: Jurnal Penelitian Pendidikan
Biologi Dan Biologi, 3(2), 320-327. https://doi.org/10.30821/BIOLOKUS.V312.790

Talakua, C., & Sesca Elly, S. (2020). Pengaruh penggunaan media pembelajaran biologi berbasis
mobile learning terhadap minat dan kemampuan berpikir kreatif siswa SMA Kota Masohi.
Biodik, 6(1), 46-57. https://doi.org/10.22437/BI0.V611.8061

140



Bibliometric Analysis of Science Online Learning Medium

Tareen, H., & Haand, M. T. (2020). A case study of UITM post-graduate students’ perceptions
on online learning: Benefits & challenges. International Journal of Advanced Research and
Publications, 4(6), 86—94. http://www.ijarp.org/paper-details.php?ref_number=RP0620-3449

Tsai, Y. L., & Tsai, C. C. (2020). A meta-analysis of research on digital game-based science learning.
Journal of Computer Assisted Learning, 36(3), 280-294. https://doi.org/10.1111/JCAL.12430

Utami, V. U,, Ardi, A., Lufri, L., & Fuadiah, S. (2021). Media pembelajaran e-learning berbasis
edmodo pada materi sistem gerak. Journal for Lesson and Learning Studies, 4(2), 217-223.
https://doi.org/10.23887/JLLS.V412.34238

Veygid, A., Aziz, S. M., & S.R., W. S. (2020). Analisis fitur dalam aplikasi instagram sebagai media
pembelajaran online mata pelajaran biologi untuk siswa sekolah menengah atas. ALVEOLI:
Jurnal Pendidikan Biologi, 1(1), 39-48. https://doi.org/10.35719/ALVEOLI.V1I1.5

Wahyuni, K. S. P., Candiasa, I. M., Wibawa, 1. (2021). Pengembangan E-LKPD berbasis
kemampuan berpikir tingkat tinggi mata pelajaran tematik kelas IV sekolah dasar. PENDASI:
Jurnal Pendidikan Dasar Indonesia, 5(2), 301-311. https://doi.org/10.23887/JURNAL_
PENDAS.V512.476

Wang, W., Dong, X., Qu, J., Lin, Y., & Liu, L. (2021). Bibliometric analysis of microtia-related
publications from 2006 to 2020. Ear, Nose, & Throat Journal, 103(1), 36-40. https://doi.
0rg/10.1177/01455613211037641

Wardani, S. F., Rahmad, M. R. M., & Irianti, M. (2021). Media pembelajaran berbasis aplikasi
android dengan pendekatan inkuiri terbimbing pada materi medan magnet di kelas XII
SMA. Jurnal Online Mahasiswa (JOM) Bidang Keguruan dan Ilmu Pendidikan, 8(2), 104-115.
https://jom.unri.ac.id/index.php/JOMFKIP/article/view/31175

Widad, F., Ibrahim, M., Thamrin, M., & Kasiyun, S. (2021). Implementasi penggunaan media
pembelajaran berbasis video melalui daring di sekolah dasar. EDUKATIF: Jurnal Ilmu
Pendidikan, 3(5), 3263-3268. https://doi.org/10.31004/EDUKATIF.V3I15.1217

Widari, N. M. P. A., & Putra, D. (2022). Pengembangan media pembelajaran e-komik berbasis
pendekatan konstruktivisme pada muatan IPA materi siklus hidup hewan siswa kelas IV SD.
Jurnal Pendidikan dan Konseling, 4(2), 518-526. https://doi.org/10.31004/JPDK.V412.4220

Woulandari, Y., Ruhiat, Y., & Nulhakim, L. (2020). Pengembangan media video berbasis powtoon
pada mata pelajaran IPA di kelas V. Indonesian Journal of Science Education, 8(2), 269-279.
https://doi.org/10.24815/JPSI.V812.16835

Yuliani, Y., Ardianto, D., & Retnowati, R. (2022). Mapping research on multimedia biology:
A bibliometric analysis. International Journal of Biology Education Towards Sustainable
Development, 2(1), 12-22. https://doi.org/10.53889/]JBETSD.V2I1.117

Zhang, Q., Yue, Y., Shi, B., & Yuan, Z. (2019). A bibliometric analysis of cleft lip and palate-
related publication trends from 2000 to 2017. The Cleft Palate-Craniofacial Journal: Official
Publication of the American Cleft Palate-Craniofacial Association, 56(5), 658-669. https://doi.
0rg/10.1177/1055665618807822

Zyoud, S. H., Shakhshir, M., Koni, A., Shahwan, M., Jairoun, A. A., & Al-Jabi, S. W. (2022).
Olfactory and gustatory dysfunction in Covid-19: A global bibliometric and visualized
analysis. The Annals of Otology, Rhinology, and Laryngology, 132(2), 164-172. https://doi.
org/10.1177/00034894221082735

141



