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Abstract: Websites are now widely accessible across all disciplines. The aim of this study is to
analyze the comparative trends in research on the 100 most cited website-based learning
publications across all fields, to identify comparative visualizations of trend mapping in website-
based learning publications in physics education research, and to determine the countries that
have published the most website-based learning research from 2002 to 2023. This study conducts
a bibliometric analysis using the keywords 'website-based learning' as a general field and ‘website-
based physics' to specifically investigate the implementation of websites in physics education.
The metadata collected is sourced from the Scopus database and analyzed and visualized using
VOSviewer and datawrapper. This research shows that the research trend in website-based
learning across all fields is increasing annually. The main keywords used in website-based physics
learning research are 'Websites', 'Learning systems', and 'Artificial intelligence' with a total link
strength of 23, 16, and 14, respectively.

Keywords: website, bilbliometric, physics learning.

» INTRODUCTION

The digital revolution, initiated in the early 21st century, has brought about a
profound transformation of human society (Hilbert, 2020; Omol, 2024). This digital
transformation has not only permeated the industrial, economic, and social sectors but has
also extended into the educational domain. In the context of physics instruction, the digital
revolution has opened up new vistas, facilitating more innovative and effective
pedagogical approaches (Castro Benavides, Tamayo Arias, Arango Serna, Branch
Bedoya, & Burgos, 2020; Haleem, Javaid, Qadri, & Suman, 2022). The rapid evolution
of information technology has given rise to a multitude of online platforms and tools
designed specifically to support the learning process. Learning Management Systems
(LMS), for example, have become the mainstay of many educational institutions in the
structured management of learning materials (Jasiyah, Rumahlewang, Mundung,
Sairdama, & Saputra, 2024), assignments, and assessments (Furqgon, Sinaga, Liliasari, &
Riza, 2023).

Website-based interactive simulations have also become increasingly common for
visualizing abstract physics concepts, allowing students to conduct virtual experiments
and observe physical phenomena firsthand (Onu, Pradhan, & Mbohwa, 2024). Moreover,
sophisticated data visualization tools enable students to visually analyze experimental
data, thereby deepening their understanding of physics concepts. The emergence of these
technological innovations has significantly transformed the landscape of physics
education (Gligorea et al., 2023; Prayogi & Verawati, 2024; Winarko et al., 2024).
Learning, which was previously passive and teacher-centered, has now shifted towards a
more active and student-centered approach (Kassem, 2018; Keiler, 2018). Students are
no longer merely passive recipients of information but can interact with learning
materials, explore, and construct their own knowledge (Aparicio-Gomez, Ostos-Ortiz, &
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Abadia-Garcia, 2024). Thus, information technology has opened up opportunities for
creating more engaging, relevant, and meaningful physics learni experiences for students.

The advancement of digital technology has given birth to numerous innovations in
the field of education, one of which is the utilization of websites as a learning medium.
Websites offer a high degree of flexibility in delivering content, enabling educators to
integrate text, images, videos, animations, and simulations into a single platform
(Khamparia & Pandey, 2017; Kurdi, 2023; Wienand, Wulfert, & Hoang, 2024). Websites
also provide extensive accessibility, allowing students to learn anytime and anywhere.
Consequently, websites have become a highly potential tool for enhancing the quality of
physics education.

One of the primary advantages of websites is their ability to deliver interactive
learning experiences. Through websites, students can engage in a variety of learning
activities, such as completing practice problems, conducting virtual experiments, or
discussing concepts with classmates (Al-Duhani, Saat, & Abdullah, 2024; Mahardika &
Gunawan, 2022). These interactive features not only make learning more engaging but
also help students develop a deeper understanding of physics concepts (Agyei & Agyei,
2021; Mustakim, Ajwar, Kertih, & Lasmawan, 2024). Additionally, websites enable
personalized learning, allowing each student to learn at their own pace and in a style that
suits them best.

PhET is one of the leading web-based simulation platforms. Previous research has
demonstrated that the use of PhET simulations can enhance students' motivation,
conceptual understanding, and problem-solving skills (Abdi, Mustafa, & Pada, 2021;
Agusmin, Nirwana, & Rohadi, 2018; Agustina, Sahidu, & Gunada, 2020). Unlike
traditional passive learning methods, PhET simulations actively engage students in the
learning process. By conducting virtual experiments, students can develop a deeper
comprehension of physical phenomena and connect abstract concepts to real-world
applications. Moreover, PhET simulations facilitate collaborative learning, allowing
students to work together to complete tasks and share ideas.

Research on website trends in physics education fills a significant gap in the science
education literature. The discipline of physics, which demands a strong conceptual
understanding and deep visualization, stands to benefit greatly from the flexibility and
interactivity offered by web-based simulations. Therefore, an in-depth study of website
trends is imperative to optimize the physics learning process. The rapid development of
web technologies and open-source software has enriched the simulation ecosystem,
making ongoing research essential to identify best practices and maximize the potential
of simulations in enhancing students' conceptual understanding, problem-solving skills,
and motivation.

Over the past two decades, the utilization of websites in physics education has
experienced significant growth. Previous studies have demonstrated that websites can
enhance students' motivation to learn, facilitate independent learning (Bohne, Heine,
Mueller, Zuercher, & Eger, 2023; C. W. Tsai et al., 2024), creative thinking (Indah &
Cahya, 2024), and provide more timely feedback (Kusairi, 2020). Websites have become
increasingly popular tools in physics instruction (Karuku, 2023). By employing
visualizations, abstract physics concepts can be presented in a more concrete and
comprehensible manner for students.
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This research is expected to make a significant contribution to the advancement of
technology-based physics education. By identifying trends and patterns in website usage
and visualization, this study can provide recommendations for educators, instructional
materials developers, and policymakers in designing more effective and innovative
physics learning experiences (Dahlan, Abdul Halim, Kamarudin, & Zuraine Ahmad,
2023). Furthermore, the findings of this research can serve as a reference for future studies
in the same field.

The utilization of websites in education, particularly in physics education, has
opened up vast opportunities for research and innovation. While previous studies have
extensively explored the role of websites in the general learning process, there remains a
gap in delving deeper into the specific contributions of websites to physics education. A
comprehensive bibliometric analysis spanning 22 years using the Scopus database will
enable us to identify clearer trends, uncover the contributions of websites to physics
education, and pinpoint research gaps that warrant further investigation.

The bibliometric analysis in this study will provide a comprehensive overview of
how the trends in website usage and visualization in physics education have evolved over
time (Passas, 2024). Additionally, this study will identify the factors influencing this
development. Are there specific trends in the use of particular types of websites, the most
frequently used features, or the most effective types of visualizations? Questions like
these will be answered through an in-depth analysis of the existing literature.

The focus on physics education in this study is grounded in the unique
characteristics of this subject. Physics, with its often abstract, microscopic, and
macroscopic concepts, requires effective tools to assist students in comprehending the
subject matter (Lin, Yen, Liang, Chiu, & Guo, 2016; Wiyono et al., 2024). Websites, with
their ability to present information visually, interactively, and flexibly (Al Said & Al-
Said, 2022; Ismail & Kuppusamy, 2022), hold immense potential for addressing the
challenges in physics learning (Indah & Cahya, 2024). Consequently, this research is
expected to make a significant contribution to the development of technology-based
physics learning, and inspire further research in the same field.

This study conducts a bibliometric analysis using the keyword 'website-based
learning' as a general domain and aims to determine the objectives of implementing
websites in physics education and compare them. Publications indexed in Scopus were
used to collect metadata. Furthermore, this research aims to contribute to our
understanding of the role of websites in transforming physics learning. By
comprehensively analyzing relevant scientific literature, we will identify trends, patterns,
and best practices in the use of websites in physics education. The bibliometric analysis
conducted using VOSviewer will enable us to identify collaboration networks among
researchers, emerging topics, and the influence of various factors on the development of
this research (McAllister, James, Lennertz, Lora, & Zayuris, 2021; Van Eck & Waltman,
2022). The results of this study are expected to serve as a reference for educators,
researchers, and policymakers in developing more effective and innovative physics
learning strategies, comparing trends, patterns, novelties, and future research in websites
across various fields and in physics education over the past twenty-one years (2002-
2023). Specifically, the objectives of this study are as follows:
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1. A comprehensive analysis of the top 100 publications on websites across all scientific
disciplines from 2002 to 2023 will be undertaken to systematically identify and
compare prevailing research trends.

2. Mapping the Research Landscape: This study will map the countries that have made
the most significant contributions to website-related research by analyzing the 100
most influential publications in the field.

3. Visualization of Trends in Physics: A comprehensive visualization analysis will be
undertaken to map the progression of research trends concerning the utilization of
websites for physics pedagogy spanning the years 2002 to 2023.

= METHOD
Research Design

This study adopts a bibliometric approach to conduct an in-depth analysis of the
evolution of website usage, particularly in the context of physics education. Scopus is
employed as the primary database due to its extensive and comprehensive coverage,
encompassing millions of publications across various disciplines (Gusenbauer &
Haddaway, 2020; Pranckuté, 2021). Scopus has been widely recognized as a reliable data
source for bibliometric research (Arfiansyah, Satiadharma, Nur Siswanto, & Mohamad
Rizaldi, 2023; Hakim & Munir, 2023; Lim, Kumar, & Donthu, 2024; You, Awang, &
Wu, 2024). By leveraging the rich metadata available in Scopus, we are able to conduct
a more in-depth analysis of research trends, collaboration patterns, and institutional
contributions in this field.

Search Strategy

The bibliometric analysis employed in this study involved several stages. Firstly, a
clear research design was defined, including the determination of keywords and the
research period. Secondly, relevant publication data was collected from Scopus based on
the established criteria. Subsequently, the collected data was analyzed descriptively to
identify research trends and patterns. The final stage involved data interpretation and
visualization to present the research findings more clearly and attractively. This analysis
process follows the general framework of bibliometric analysis consisting of four phases
(Hakim & Munir, 2023; Muhamad Juliardi & Ibnu Malik, 2023; Zahra et al., 2021). In
this study, we conducted two stages of keyword filtering to focus the analysis on the use
of website-based learning in a general context, as shown in Figure 1, and the use of
websites specifically in physics learning, as shown in Figure 2, during the period 2002-
2023.

Refining keyword

to 21 years Website-based / 1822 documents [/

SLart learning (all field) Filtering to 100
most citied”
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Figure 1. Research flowchart to the general keywords




Jurnal Pendidikan MIPA, 25 (3), 2024, 1165-1182 |1169

Refining keyword Wehsite-hased
Start to 21 years e / 250 documents |
- (all field) Filtering to "100
learning / most cifed”
| Downloading J
' metadatato Ris |
and .csv file type
End Analyzing 4—- WELT 1Y

[ visualization |

Figure 2. Research flowchart to the specified keywords

Inclusion and Exclusion Criteria

This bibliometric study selected articles based on specific inclusion criteria. First,
the time frame of the research is from 2002 to 2023. Second, the article database is
Scopus. Third, the articles must meet the predetermined keywords, which are ‘website-
based learning' and 'website based physics learning'. Studies that do not meet these criteria
will not be analyzed in this study. Specifically, the exclusion criteria are non-open access
scientific articles. The next process is identification based on the inclusion and exclusion
criteria in all fields. From the review, 1822 articles were found for the keyword 'website-
based learning' and 250 articles for the keyword 'website based physics learning' that met
the bibliometric inclusion and exclusion criteria. Of these articles, the top 100 with the
highest citation count were selected for review, and visualization was performed using
VOSviewer and Datawrapper.

Data Analysis

On November 10, 2024, research data was collected and arranged based on the
highest number of citations. The data was then converted into CSV and RIS formats,
compatible with the VOSviewer software. VOSviewer was utilized to conduct
bibliometric visualization and analysis, as previously employed in earlier studies (Al
Husaeni & Nandiyanto, 2022; Padmalia, 2023; Van Eck & Waltman, 2018). The final
stage of this analysis involved a descriptive interpretation of the data to answer the
research questions.

VOSviewer is a widely used software in the field of bibliometrics for visualizing
and analyzing scholarly publication data. It enables researchers to identify patterns,
trends, and relationships among various elements within a corpus of literature. By
employing VOSviewer, researchers can create network maps that depict the connections
between authors, institutions, keywords, or journals. These network maps are invaluable
for identifying collaborations, trending research topics, and the influence of various
institutions (Van Eck & Waltman, 2018, 2022).

One of the key strengths of VOSviewer lies in its ability to process large datasets
and generate interactive visualizations. Researchers can easily modify and explore the
resulting network maps to gain deeper insights. Furthermore, VOSviewer can be used to
conduct cluster analysis, enabling researchers to identify groups of publications that share
similar topics or methodologies (Bukar et al., 2023; Hasugian & Nadeak, 2020).
Consequently, VOSviewer has become an invaluable tool for researchers seeking to
understand the research landscape in a specific field.
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Datawrapper (https://www.datawrapper.de/) has emerged as an indispensable tool
for researchers conducting bibliometric analysis. Following the data collection and
analysis phase using software such as VOSviewer, the subsequent step involves
presenting research findings in a clear and engaging manner (Féarber, Menne, & Harth,
2018). Datawrapper plays a pivotal role in this regard, facilitating the creation of visually
appealing and informative data visualizations.

With its user-friendly interface and a wide range of template options,
Datawrapper.de enables researchers to swiftly transform raw data from bibliometric
analysis into various informative visualizations. From simple bar and line charts to
complex interactive maps and network diagrams, all can be created with ease. These
visualizations not only enhance the presentation of data but also aid in uncovering
patterns, trends, and relationships that may be hidden within the raw data (Farber et al.,
2018; Galahartlambang, Khotiah, & Jumain, 2021). Datawrapper collaborates to provide
the best graphics platform for anyone seeking to present their data in visually appealing
maps, charts, and tables.

One of the primary advantages of Datawrapper lies in its capacity to adapt
visualizations to a wide range of bibliometric data types. For instance, researchers can
generate bar charts to depict the number of publications per year, maps to illustrate the
geographical distribution of authors, or network diagrams to visualize collaborations
among researchers (Farber et al., 2018). Moreover, Datawrapper empowers users to
incorporate annotations, labels, and interactive filters, thereby rendering the generated
visualizations more dynamic and informative.

» RESULT AND DISSCUSSION
Trends in Website-Based Learning Research Across All Disciplines from 2002 to
2023

Based on the filtering and analysis of metadata, an annual trend in the publication
of website-based learning across all research fields from 2002 to 2023 has been identified.
This trend demonstrates researchers’ interest in investigating the research subject. The
trend of website-based learning across all fields from 2002 to 2023 is depicted in Figure
3.
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Figure 3. Trends in website-based learning research across all disciplines from 2002 to
2023
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As depicted in Figure 3, there has been a consistent upward trend in research on
website-based learning across all disciplines over the past twenty-one years. This
indicates a growing interest and sustained momentum in the field of website-based
learning, solidifying its position as a compelling topic for scholarly inquiry. Furthermore,
it is evident that website-based learning has emerged as an enduring trend, with research
interest steadily increasing from 2002 to 2023.

The COVID-19 pandemic has acted as a significant catalyst, accelerating the
adoption of web-based learning, particularly within the domain of physics. The
imposition of mobility restrictions and the closure of physical educational institutions
necessitated an urgent demand for flexible and effective alternative learning solutions. As
a result, there has been a substantial surge in research dedicated to the design,
implementation, and evaluation of web-based learning strategies.

Concurrently, the rapid advancements in information and communication
technologies (ICT), especially artificial intelligence (Al) and big data analytics, have
facilitated the creation of more personalized, adaptive, and interactive learning platforms.
Al-powered tools can analyze vast amounts of student data to identify individual learning
needs and tailor instructional content accordingly. Additionally, Al-driven chatbots and
virtual tutors can provide real-time support and guidance to learners. The integration of
big data analytics enables the identification of complex patterns and trends in student
behavior, allowing educators to make data-driven decisions to improve learning
outcomes.

Therefore, following the analysis using VOSviewer, it is possible to identify the
keywords frequently used in publications on website-based learning from 2002 to 2023
across all fields. The keywords frequently used in publications on website-based learning
across all fields from 2002 to 2023 are as presented in Figure 4.
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Figure 4. Provides an illustration of the most frequently used keywords in publications
on website-based learning
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A keyword analysis of the top 100 cited publications on website-based learning
from 2002 to 2023 (Figure 4) revealed that 'Websites' (n=477), 'Machine Learning'
(n=243), 'Computer Crime' (n=228), 'Phishing' (n=185), and 'Learning Systems' (n=165)
were the most prominent terms (Beldad, De Jong, & Steehouder, 2010; Harkin et al.,
2016; Sahingoz, Buber, Demir, & Diri, 2019). This suggests a strong focus on the
technological underpinnings and potential security threats associated with web-based
learning. The growing interest in research on web-based learning, particularly in the
domain of physics, has significant implications for the development of digital-based
curricula. Future physics curricula will increasingly emphasize personalized learning,
allowing students to learn at their own pace and in a manner that suits their individual
learning styles. The integration of technologies such as interactive simulations and big
data analytics will facilitate the understanding of abstract physics concepts. Furthermore,
digital-based curricula will foster the development of 21st-century skills such as critical
thinking, problem-solving, and collaboration, which are highly relevant to today's
workforce demands.

Top-Ranking Countries of the 100 Most Cited Website-Based Learning Publications
Across All Disciplines from 2002 to 2023

Based on the filtered and analyzed metadata, Figure 5 visually maps the top
countries in website-based learning publications from 2002 to 2023 (Beldad et al., 2010;
Harkin et al., 2016; Karimi, Jannach, & Jugovac, 2018; Long et al., 2017; Sahingoz et al.,
2019; Sheng, Amankwah-Amoah, & Wang, 2017; Somesha, Pais, Rao, & Rathour, 2020;
W. H. Tsai, Chou, & Lai, 2010). This visualization was created using Datawrapper.

Top Countries in Website-based Learning Publications
—

19 1

ﬂ S 5 -

United States is the 1 35
most publications in
website-based learning

Figure 5. Top contries in website-based learning from 2002 until 2023

Based on Figure 5, it can be analyzed that the top 10 countries in terms of website-
based learning publications are the United States with 19 publications, India with 15
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publications, the United Kingdom and China with 14 publications each, Saudi Arabia
with 7 publications, Spain and Australia with 6 publications each, and Canada, Taiwan,
Germany, and Malaysia with 5 publications each. Other countries had an average of less
than 5 publications from 2002 to 2023. The United States and India have exhibited
significant productivity in web-based learning research from 2002 to 2023. This
dominance can be attributed to several interconnected factors. First, pro-technology
educational policies in both countries have fostered an environment conducive to the
development and implementation of educational technologies. Substantial investments in
initiatives such as e-learning and digital literacy in the United States, coupled with
programs to increase technology access in India, have acted as growth catalysts. Second,
dynamic innovation ecosystems characterized by conducive investment climates have
spurred the growth of numerous education technology startups and companies. Third, the
presence of robust research communities in educational technology in both countries has
contributed to a substantial production of knowledge. While further analysis is needed to
quantify the relative contributions of each factor, the combination of supportive policies,
dynamic innovation ecosystems, and active research communities has positioned the
United States and India as hubs for web-based learning development.

The dominance of the United States and India in web-based learning research has
significant implications for developing countries. On the one hand, developing countries
may face widening digital divides, dependence on foreign technologies, and a lack of
curriculum relevance. On the other hand, this dominance also presents opportunities for
developing countries to access global resources, forge international collaborations, and
develop learning solutions more relevant to local contexts. To maximize opportunities
and address challenges, developing countries need to proactively build technological
infrastructure, develop human capital, forge international partnerships, formulate
supportive policies, and focus on student-centered learning. By doing so, developing
countries can leverage technological advancements to improve the quality of education
and prepare future generations for global challenges.

Visualisasi Trend Mapping Website-based Physics Learning Tahun 2002-2023

The most frequently occurring keywords were analyzed prior to mapping the
visualization of website-based physics learning in physics education research over a
twenty-one-year period (2002-2023), as shown in Table 1.

Table 1. Top 14 keywords used in website-based physics learning, 2002-2023

Total Link
No Keyword Occurrens Strength
1 Websites 11 23
2 Learning systems 7 16
3 Artificial intelligence 9 14
4 Deep learning 9 14
5 Information systems 5 13
6 Information use 6 13
7 E-commerce websites 5 10
8 Machine learning 7 10
9 Internet of things 6 6
10  Phishing 5 6
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11 User experience

12 E-learning

13  Face recognition
14  Quantum annealing

o joror|o
OoIN(~ O

As shown in Table 1, the keyword with the highest total link strength and the most
frequent occurrence was "Websites" (n=23). This clearly indicates that every keyword is
inherently linked to website-based physics learning. The second most frequent keyword
was "Learning systems" (n=16), followed by "Artificial intelligence” (n=14). Although
Table 1 suggests that website-based physics learning remains strongly associated with the
keyword "websites," it is possible that this relationship might weaken over time as
distinctions become more pronounced with each publication. Based on this pattern, we
can identify the following trends in website-based physics learning from 2002 to 2023:
1) association with learning; 2) implementation of technology-based learning activities
for students and teachers; 3) rules governing website usage; and 4) physics education. In
particular, trends in website-based physics learning may involve interactive experiences
that combine computer-generated content into a system (Chen, Zheng, Zhou, Liao, & Liu,
2020; Do, Selamat, Krejcar, Yokoi, & Fujita, 2021; Hendriyana & Sutisna, 2021; Liliana,
Raharjo, & Jauhari, 2020; Nembrini, Ferrari Dacrema, & Cremonesi, 2021; Souza et al.,
2022).

The integration of Al into web-based learning, coupled with the advancement of
Learning Management Systems (LMS), has opened new avenues for personalized
learning, real-time adaptation based on student performance, and in-depth learning data
analytics. Al-powered LMS can provide tailored learning experiences, intelligent tutoring
systems, and automated feedback mechanisms. Moreover, the utilization of big data
enables the identification of complex learning patterns and trends, informing the
development of more effective pedagogical strategies. The convergence of these
technological advancements and the growing emphasis on online learning has created a
conducive ecosystem for the exponential growth of research in the field of web-based
learning, particularly in the context of physics. Therefore, to identify novel research based
on the mapping results, we can examine relationships between smaller or less frequent
keywords, as illustrated in Figure 6.
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Figure 6. Keyword mapping of trends in website-based physics learning, 2002-2023
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To identify novelties in previous research, keyword co-occurrence mapping of
metadata was conducted. A comparison of keyword co-occurrence visualization in
website-based physics learning research from 2002 to 2021 is presented in Figure 6. This
was analyzed to discover novelties among studies. Figure 6 shows that there are four main
clusters for website-based physics learning: 1) Cluster 1 with red nodes (n=8 items); 2)
Cluster 2 with green nodes (n=5 items); 3) Cluster 3 with blue nodes (n=5 items); and 4)
Cluster 4 with yellow nodes (n=2 items). Some examples of specific keyword mapping
results in website-based physics learning are websites, higher education, information use,
internet of things, phishing, deep learning, learning algorithms, artificial intelligence, face
recognition, article, user experience, and e-commerce websites.

This study represents the first attempt to conduct a comprehensive bibliometric
review and analysis comparing website-based learning in general and physics education
over the past two decades (2002-2023). The integration of website-based learning across
various professional fields has been a topic of considerable interest, particularly in
education. This is due to the perception that website-based learning can serve as a
versatile learning medium, especially in the 21st century where technology has become
ubiquitous in education. Our findings reveal a growing interest in research on the use of
website-based learning in Humanities and article-based research.

The United States has emerged as the leading nation in publications on website-
based learning. Findings indicate that the US has been the most influential country, based
on the number of publications over the past two decades. This aligns with previous
research that identified the US, India, the United Kingdom, and China as the most
influential nations in website-based learning publications across all fields. Notably, the
top keywords in website-based learning publications include websites, machine learning,
computer crime, phishing, and learning systems. These findings suggest that a significant
portion of website-based learning research is rooted in computer science, consistent with
the US's leading position in this domain.

Based on these findings, website-based physics learning has significantly
contributed to both students and e-learning in physics education. The emergence of
website-based physics learning concepts in physics is on the rise, particularly given the
abstract and challenging nature of the subject. The development of Learning Management
Systems (LMS) based on website-based physics learning is highly suitable for use as a
learning medium in high schools (Effendy, Purwanti, & Akbar, 2021; Fadhel, Idrus,
Abdullah, Ibrahim, & Omar, 2020; Handayani et al., 2020; Istikomah, Puji Astutik, &
Jannah, 2021). By integrating website-based physics learning into physics classrooms,
student independence in learning physics can be enhanced, guiding students towards
higher levels of digital literacy in physics, and stimulating students' motivation to learn
more deeply. Additionally, problem-based website-based physics learning research
makes learning more meaningful. Technological innovations, such as website-based
physics learning, have the potential to fundamentally transform education by making
complex concepts accessible and available to beginners. Meanwhile, the use of website-
based physics learning provides promising media for educational researchers due to its
high degree of systematicity and flexibility in the learning process(Chen et al., 2020;
Nembrini et al., 2021; Wienand et al., 2024). The website-based physics learning
environment has improved both students' perceptions and their critical thinking skills in
physics learning.
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The utilization of website-based physics learning within e-learning environments
has demonstrated positive effects on learners. Previous studies analyzed in this research
were published in journals indexed in Scopus. This indicates that the publications are
undoubtedly credible, as the publishing houses have established reputations. The Source
Normalized Impact per Paper (SNIP) metric, which assigns different citation weights
based on the importance of the citing journal, supports this claim. Consequently, citations
from influential journals are more valuable, and the journals that receive them gain greater
prominence.

» CONCLUSION

Website-based learning has emerged as a rapidly growing research field, fueled by
advancements in technology and its increasing contributions to education, particularly in
the realm of physics instruction. In conclusion, this research has yielded seven key
findings: 1) Research trends in website-based learning across all disciplines have shown
a consistent upward trajectory over the years (2002-2023); 2) The United States is the
leading country in website-based learning publications; 3) The top keywords used in
website-based physics learning are 'Websites', 'Learning systems', and ‘Artificial
intelligence’, with respective total link strengths of 23, 16, and 14.

This research is limited to the Scopus database. Consequently, the implications of
this study tend to uncover novel research on website-based learning, its trends, and
contributions to physics education over a twenty-two-year period (2002-2023) through
mapping, visualization patterns, and literature review. Future researchers are encouraged
to determine profiles with other metadata, such as ERIC, DOAJ, and Web of Science, and
combine them. Researchers can identify topics most relevant to physics education and
authors with the most significant impact, as well as identify the main research lines of
scientists in each specified period.

Therefore, this also helps to narrow down the following trends that can be
developed in this research field, particularly in the field of physics education. Future
researchers can explore website-based physics learning in the top trends. There is still
room for further exploration of website-based physics learning research as the top trends
still have a broad scope and various sub-fields such as artificial intelligence. Website-
based physics learning can still be improved and assist educators in many aspects.
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