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Purpose of the study: This study aims to map the development of scientific
literacy research within the field of science education by examining publication
trends, influential contributors, thematic structures, and collaboration patterns
based on Scopus-indexed literature published between 2016 and 2025.

Methodology: A bibliometric analysis was conducted using the Scopus
database. Relevant journal and review articles were retrieved using the keywords
“scientific literacy” and “science education.” Bibliographic data were analyzed
and visualized using the Bibliometrix package (R software) to examine
publication growth, source impact, thematic evolution, and collaboration
networks.

Main Findings: The results reveal a steady increase in research output on
scientific literacy in science education over the past decade, with contributions
concentrated among a limited number of authors, journals, institutions, and
countries. Core research themes include scientific literacy, science education,
and nature of science, while emerging topics such as misinformation, climate
literacy, digital literacy, and citizenship have gained prominence in recent years.
Collaboration patterns indicate stable yet selective networks at both author and
country levels.

Novelty/Originality of this study: This study provides a comprehensive decade-
long bibliometric mapping that integrates trends, contributor impact, thematic
structures, and collaboration patterns in scientific literacy research within science
education. The findings offer an updated multidimensional overview of the field,
support clearer positioning of future research agendas, and highlight
underexplored themes and opportunities for broader international collaboration.
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1. INTRODUCTION

Scientific literacy has increasingly been recognized as an essential competence in twenty-first-century
education, particularly in response to the growing complexity of global challenges related to science, technology,
the environment, and health [1]-[5]. Rather than being limited to the acquisition of scientific concepts and factual
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knowledge, scientific literacy encompasses individuals’ abilities to understand science-based information,
critically evaluate scientific evidence, and apply such knowledge in informed and responsible decision-making
in everyday life [6]-[8]. Within this context, science education plays a strategic role in fostering scientific
literacy that is aligned with the demands of contemporary society, positioning scientific literacy as a central
objective of science education and an important indicator of instructional quality across educational systems [9]-

[11].

In educational practice, scientific literacy functions as a bridge between scientific knowledge and its
application in real-world contexts [12]. Science learning that is oriented toward scientific literacy is expected to
support the development of critical thinking skills, problem-solving abilities, and informed understanding of
contextual scientific issues, including those related to environmental sustainability, public health, and
technological advancement [13]-[15]. As scholarly interest in scientific literacy has grown, research in science
education has expanded considerably, encompassing a wide range of topics such as curriculum and instructional
design, assessment of scientific literacy, integration of STEM approaches, utilization of digital technologies, and
the incorporation of social, cultural, and environmental contexts into science learning [16]-[18].

The substantial growth of publications addressing scientific literacy in science education has resulted in
an increasingly broad and fragmented research landscape [19], [20]. Studies in this field are distributed across
numerous journals, disciplinary perspectives, and geographical regions, making it challenging to obtain a
comprehensive overview of the knowledge structure, research trajectories, and contributions of authors,
institutions, and countries [21]. Conventional literature reviews, whether narrative or systematic, can provide in-
depth insights into specific topics; however, they often have limitations in capturing large-scale research patterns
and data-driven trends when the volume of publications continues to increase [22]-[24].

In this regard, bibliometric analysis offers a quantitative approach to mapping the structure and
dynamics of research fields through the analysis of bibliographic metadata. This approach enables the
identification of publication growth trends, influential authors and journals, institutional and national research
contributions, collaboration patterns, and the evolution of research themes based on keyword analysis [25].
Although bibliometric methods have been widely applied across various disciplines, comprehensive bibliometric
studies that specifically examine scientific literacy within the context of science education remain relatively
limited and dispersed [10], [26]. Existing bibliometric research tends to focus either on science education more
broadly or on scientific literacy without explicitly situating it within the science education domain.

Therefore, there is a need for a comprehensive and up-to-date bibliometric mapping that integrates
publication trends, influential contributors, thematic structures, and collaboration patterns in scientific literacy
research within science education. Addressing this gap is essential for clarifying the current knowledge structure
of the field, identifying emerging research directions, and supporting the formulation of future research agendas
in science education.

Accordingly, this study aims to systematically map the development of scientific literacy research in
science education through a bibliometric analysis of Scopus-indexed publications published between 2016 and
2025. To achieve this aim, the study addresses the following research questions: How have publication trends
and growth patterns in scientific literacy research within science education evolved over time?; 2) Which
authors, journals, institutions, and countries have made the most influential contributions to scientific literacy
research in science education?; 3) What are the major research themes and emerging topics in studies of
scientific literacy within science education?; 4) How do collaboration patterns among authors and countries
shape research on scientific literacy in science education?

2. RESEARCH METHOD

This study employed a bibliometric review design to systematically examine the development of
research on scientific literacy within the field of science education. Bibliometric analysis is a quantitative
approach used to map the structure, trends, and dynamics of a research field through the analysis of bibliographic
metadata, allowing for the identification of publication growth, influential contributors, thematic evolution, and
collaboration patterns. The unit of analysis in this study was bibliographic records rather than human
participants. Therefore, no research sample or sampling technique involving respondents was applied. The
dataset consisted of journal articles and review articles indexed in the Scopus database that met predefined
inclusion criteria. Scopus was selected as the data source due to its extensive coverage of peer-reviewed
international journals and its widespread use in bibliometric studies.

Data collection procedures were conducted in December 2025 using the Scopus database. The search
strategy applied the keyword combination “scientific literacy” AND “science education” to titles, abstracts, and
author keywords. The search was limited to publications written in English and published between 2016 and
2025 to capture recent and contemporary research trends in the field. Only journal articles and review articles
were included in the dataset, while conference proceedings, books, book chapters, editorial materials, and
documents with incomplete bibliographic information were excluded to ensure data consistency and relevance.
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This study did not employ survey instruments, questionnaires, or psychometric measurement tools.
Consequently, reliability indicators such as Cronbach’s alpha are not applicable. Instead, the reliability and
validity of the study were ensured through the use of standardized bibliographic data obtained from the Scopus
database and the application of established bibliometric analysis procedures, which are commonly used and
recognized in science education research. Data analysis procedures were carried out using the Bibliometrix
package implemented in R software. The analysis included descriptive bibliometric indicators to examine
publication trends and growth patterns, citation-based metrics to identify influential authors, journals,
institutions, and countries, and network-based analyses to explore collaboration patterns among authors and
countries. In addition, keyword co-occurrence and thematic mapping analyses were conducted to identify major
research themes and emerging topics in scientific literacy research within science education. The results of these
analyses were visualized using bibliometric maps and network graphs to facilitate interpretation and address the
research questions of this study.

3.  RESULTS AND DISCUSSION
Publication Trends and Growth of Scientific Literacy Research

To address RQI, this subsection examines publication trends and growth patterns in scientific literacy
research within science education based on descriptive bibliometric indicators.
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Figure 1. Summary of the dataset

Figure 1 presents a summary of the bibliographic dataset analyzed in this study. A total of 443
publications indexed in the Scopus database between 2016 and 2025 were identified, with an annual growth rate
of 18.59%. The relatively recent average document age of 3.3 years indicates that research on scientific literacy
within science education has experienced substantial recent activity, suggesting that the field remains dynamic
and continues to attract scholarly attention. These findings indicate a sustained increase in research output over
the past decade, reflecting growing academic interest in scientific literacy as a central focus of science education
research.

Following the overview of the dataset characteristics, the analysis proceeds to examine the temporal
distribution of publication in order to identify publication trends and growth patterns in scientific literacy
research within science education.
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Figure 2. Annual Scientific Production

Figure 2 illustrates the annual scientific production on scientific literacy in science education from 2016
to 2025. This results show a generally increasing trend in the number of publications over the study period, with
a more pronounced rise observed after 2020 [11], [20]. While minor fluctuations are evident in creatin years, the
overall patterm indicates a gradual expansion of reswarch output in this area. This trend may reflect broader
developments in science education research, including increased attention to science-related societal issues and
the growing emphasis on scientific literacy in educational policy and assessment frameworks. However, this
pattern should be interpreted as an indication of changing research attention rather than a direct causal
relationship.

Overall, the publication trend suggests a steady increase in scholarly output on scientific literacy in
science education over the past decade, providing a quantitative context for subsequent analyses of research
contributions, themes, and collaboration patterns.

Influential Authors, Journals, Institutions, and Countries

In response to RQ2, this subsection identifies the most influential authors, journals, institutions, and
countries contributing to scientific literacy research in science education using citation-based bibliometric
indicators. The analysis draws on publication productivity, citation impact, and collaboration patterns to evaluate
scholarly influence and dissemination.

Table 1 presents the top 20 authors based on citation indicators, including h-index, g-index, total
citations (TC), and number of publications (NP). The results show that a relatively small group of authors has
made substantial contributions to the field, indicating concentration of scholarly influence. Authors such as
Archila Pa and De Mejia A-M demonstrate high h-index and total citation values, reflecting both sustained
productivity and strong scholarly impact. Several other authors, including Zeidler, Sadler, and Sjostrom, also
appear prominently, suggesting that research on scientific literacy is closely connected to broader theoretical
discussions on socioscientific issues, nature of science, and citizenship-oriented science education.

Table 1. Top 20 Author’s impact

Author h index g index  m index TC NP
Archila Pa 8 11 1 128 11
De Mejia A-M 8 11 1 128 11
Molina J 5 7 0.625 87 7
Restrepo S 5 5 1,25 48 5
Eilks I 4 4 0.444 198 4
Lederman Ng 4 4 0.5 69 4
LinJ 4 4 0.444 120 4
Develaki M 3 3 0.333 76 3
Garcia-Carmona A 3 5 0.375 60 5
Guerrero G 3 4 0.75 53 4
Holbrook J 3 3 0.5 54 3
Lavonen J 3 4 0.429 45 4
LY 3 4 0.6 40 4
Ortiz Bt 3 4 0.75 23 4
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Author h index g index m index TC NP
Ramnarain U 3 3 0.5 33 3
Rannikmie M 3 3 0.5 54 3
Sadler Td 3 3 0.429 364 3
Sjostrom J 3 3 0.333 177 3
Vieira Rm 3 3 0.3 147 3
Zeidler 3 4 0.3 538 4

Figure 3 illustrates author productivity over time. Several influential authors have contributed
consistently across multiple years, rather than concentrating their publications within a short time span. This
pattern directly addresses RQ2 by highlighting which authors maintain long-term engagement and influence in

the field.
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Building on the analysis of authors, the examination of publication venues provides insight into how
research on scientific literacy is disseminated. The influence of journals was analyzed using Bradford’s Law to
identify core publication sources. Figure 4 presents the source distribution. Publications are concentrated in a
small number of core journals, followed by a broader distribution across secondary and peripheral sources. This
confirms RQ2 by identifying key journals that shape discourse and scholarly communication in scientific literacy

research.
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Figure 4. Source distribution according to Bradford law

Figure 5 and Table 2 summarize journal performance in terms of h-index, total citations, and
publication output. Journals such as Science & Education and International Journal of Science Education
demonstrate high citation impact alongside consistent publication output, reflecting their central role in shaping
the research field. These findings suggest that research dissemination is concentrated among well-established
journals, which contributes to the cohesion and visibility of the scientific literacy research community.
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Figure 5. Journal Impact

Table 2. Source Impact

Source h index g index m index TC NP PY start
Science and Education 17 31 1.7 973 43 2016
International Journal of Science Education 15 24 1.667 605 36 2017
Cultural Studies of Science Education 9 16 0.9 416 16 2016
Research in Science Education 7 13 0.7 170 16 2016
Education Sciences 6 8 0.667 80 14 2017
Journal of Research In Science Teaching 6 7 0.6 244 7 2016
Eurasia Journal of Mathematics, Science 5 7 0.556 53 8 2017
And Technology Education
Journal of Turkish Science Education 5 9 0.556 91 9 2017
Science Education 5 7 0.5 316 7 2016
Canadian Journal of Science, Mathematics 4 5 0.444 96 5 2017
and Technology Education
Disciplinary and Interdisciplinary Science 4 7 0.571 320 7 2019
Education Research
International Journal of Bilingual 4 4 0.8 47 4 2021
Education and Bilingualism
International Journal of Science and 4 8 0.4 212 8 2016
Mathematics Education
Journal of Baltic Science Education 4 6 0.4 39 9 2016
Research in Science and Technological 4 8 0.5 83 8 2018
Education
Sustainability (Switzerland) 4 7 0.667 59 8 2020
Chemistry Education Research and Practice 3 4 0.333 95 4 2017
Frontiers in Education 3 7 0.75 60 8 2022
Journal of Science Education and 3 5 0.333 67 5 2017
Technology
Journal of Technology and Science 3 3 0.375 35 3 2018
Education

Institutional analysis was conducted to identify organizations with substantial research output. Figure 6
illustrates affiliation production over time, showing that output is concentrated in a limited number of institutions
with stable publication patterns. This sustained contribution underscores institutional leadership in advancing
scientific literacy research, aligning with RQ2 by identifying where influential research originates.
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Figure 6. Affiliation Production over time

At the national level, research output was analyzed to assess the geographical distribution of
publications. Figures 7 and 8 show that a small number of countries dominate research output, particularly those
with well-developed research infrastructures. Figure 9 displays corresponding authors’ countries, highlighting
the leadership positions of nations that consistently contribute high-volume and highly cited publications. These
results address RQ2 by identifying countries that drive research influence and indicate opportunities for broader

international collaboration.
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Figure 7. Countries Production over time
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Figure 8. Country paper distribution

To further examine national research leadership, Figure 9 displays the distribution of corresponding
authors’ countries. The results suggest that leadership roles in scientific literacy research are largely concentrated
in the same countries that demonstrate high overall publication output. This pattern highlights an uneven global
distribution of research activity and points to opportunities for broader international participation and increased
representation of diverse educational contexts in future research.
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Figure 9. Corresponding Author’s Countries

Overall, the analysis shows that research on scientific literacy in science education is highly
concentrated among specific authors, journals, institutions, and countries, providing a clear picture of the
influential contributors in the field. This bibliometric mapping not only answers RQ2 but also offers insights into
the structural patterns of scholarly influence, potential collaboration opportunities, and emerging hubs of
research activity, which can guide future research planning and policy development.

Research Themes and Emerging Topics in Scientific Literacy

In response to RQ3, this subsection examines the major research themes and emerging topics in studies
on scientific literacy within science education. Keyword-based bibliometric analyses were employed to identify
dominant conceptual areas, thematic structures, and evolving research interests over time.

Figure 10 presents the thematic map of scientific literacy research in science education, illustrating the
relationships between themes based on centrality and density. The map reveals several well-developed and
central themes that form the conceptual core of the field. Notably, themes related to scientific literacy, science
education, and nature of science occupy central positions, indicating their foundational role in structuring
research within this domain. These themes reflect long-standing scholarly efforts to conceptualize scientific
literacy as a key educational outcome linked to students’ understanding of scientific knowledge, practices, and
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epistemology [27]-[30]. Their central position addresses RQ3 by highlighting core research concepts that
dominate the field.

I
science education

L
scientific literacy

Figure 10. Thematic Map

Complementing the thematic map, Figure 11 displays the most frequently occurring keywords across
the dataset. The prominence of keywords such as scientific literacy, science education, nature of science, and
socioscientific issues further confirms the centrality of these concepts in the literature [31]-[34]. The recurring
appearance of socioscientific issues suggests a sustained interest in connecting scientific literacy with real-world
contexts, ethical considerations, and decision-making processes in science education, providing novel insights
into emerging educational priorities.

teaching [ 14
socio-scientific issues [ 14
science literacy [ 14
literacy [ 15
education [ 15
science [ 17
socioscientific issues [N 19
nature of science [N 43
science education |- 132
scientific literacy | 152
0 20 40 60 80 100 120 140 160

Figure 11. Keyword Occurance

Figure 12 presents the keyword frequency distribution. The results indicate that a relatively small
number of keywords account for a substantial proportion of occurrences, while a wider range of terms appears
less frequently. This pattern demonstrates that scientific literacy research is organized around a set of core
concepts alongside a diverse array of complementary topics, highlighting the multidisciplinary nature of science
education research and confirming the evolving thematic landscape addressed in RQ3.
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Emerging research trends are illustrated in Figure 13, showing the evolution of prominent topics over
time. Foundational themes such as scientific literacy and nature of science remain consistently present, while
newer topics misinformation, climate literacy, digital and media literacy, and citizenship have gained visibility in
recent years. This indicates a gradual shift toward addressing contemporary societal challenges, reflecting the
role of scientific literacy in navigating complex science-related issues [35], [36]. These findings provide novelty
by identifying emerging themes that extend existing research and suggest implications for future research
directions and curriculum development.
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Figure 13. Trend Topics

Overall, the thematic and keyword analyses indicate that research on scientific literacy in science
education is characterized by a stable conceptual core combined with evolving research interests. While
foundational themes anchor the field, emerging topics demonstrate ongoing efforts to align scientific literacy
with current social, technological, and environmental contexts. These results not only answer RQ3 but also offer
insight into underexplored research areas, informing future studies, policy, and educational practice.

Collaboration Patterns in Science Literacy Research

In response to RQ4, this subsection examines collaboration patterns among authors and countries in
research on scientific literacy within science education. Collaboration was analyzed through co-authorship
networks and international collaboration maps to reveal the structure, intensity, and dynamics of scholarly
interactions in the field.

Figure 14 presents the author collaboration network, illustrating co-authorship relationships among
researchers. The network shows that scientific literacy research is characterized by several interconnected
clusters, each representing groups of authors who frequently collaborate. Within these clusters, a small number
of authors occupy more central positions, indicating their roles as recurring collaborators or connectors across
multiple studies. This pattern directly addresses RQ4 by highlighting the structure of author-level collaboration
and identifying central contributors in the field.
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Figure 14. Author collaboration network in scientific literacy research

The network structure indicates that collaboration is moderately fragmented, with limited connections
between some clusters. This implies that while collaborative research practices are present, cross-group
integration remains selective. Such a structure reflects typical patterns in education research, where collaboration
is shaped by shared theoretical frameworks, institutional affiliations, or long-term research agendas.
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Figure 15. International Collaboration Network by Country

Figure 15 illustrates the international collaboration network among countries. International
collaboration is present but unevenly distributed. A small number of countries form the core of the collaboration
network, maintaining multiple international linkages, while many other countries participate primarily through
domestic collaborations. These patterns highlight RQ4 by showing which countries drive global research
collaboration and which regions have potential for increased cross-national engagement.

Countries with higher publication output occupy more central positions, suggesting that research
leadership is often associated with stronger international connectivity [37]-[39]. However, cross-national links
across different regions indicate ongoing efforts to engage diverse educational contexts. This has practical
implications for fostering broader international collaboration, supporting inclusion of diverse perspectives, and
enhancing the comparative understanding of scientific literacy across educational systems.

Table 3 presents the most cited papers in the dataset. The citation patterns show that highly cited works
are distributed across multiple authors and publication years, rather than concentrated in a single group or
country. This demonstrates that influential contributions in scientific literacy research often emerge from studies
addressing conceptual frameworks, socioscientific issues, and broader educational implications, providing a
sustained knowledge base for the field.

The Evolution of Scientific Literacy Research in Science Education: A Bibliometric ... (Ahmad Saputra)
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Table 3. Most cited papers in scientific literacy research
Paper Total Citations TC per Year ~ Normalized TC

[40] 730 73.00 11.56
[41] 242 24.20 3.83
[42] 214 30.57 6.18
[9] 181 30.17 7.76
[43] 170 34.00 7.98
[44] 133 13.30 2.11
[45] 126 14.00 6.13
[46] 123 12.30 1.95
[47] 109 21.80 5.12
[48] 92 11.50 438
[49] 91 13.00 2,63
[50] 89 17.80 4,18
[51] 88 12.57 2.54
[52] 81 11.57 2.34
[53] 71 23.67 8.43
[54] 70 7.78 3.41
[55] 68 7.56 3.31
[56] 62 8.86 1.79
[57] 61 12.20 2.86
[58] 59 7.38 2.81

Overall, the collaboration analysis indicates that research on scientific literacy in science education is
supported by stable yet selective collaborative structures at both author and country levels. Established research
groups play a central role, but international connections reveal opportunities for expanding collaborative
engagement. These findings not only answer RQ4 but also provide novel insights into collaboration patterns,
highlight potential hubs for future research, and inform strategies to strengthen cross-regional cooperation in
science education scholarship.

4. CONCLUSION

This study provides a comprehensive bibliometric analysis of scientific literacy research in science
education from 2016 to 2025, revealing several key insights. The results show steady growth in publications,
reflecting sustained scholarly interest, with a concentrated core of influential authors, journals, and institutions
shaping the field. Thematic analyses indicate a stable conceptual foundation around scientific literacy, science
education, and the nature of science, alongside emerging topics such as misinformation, climate literacy, digital
literacy, and citizenship, highlighting both continuity and innovation. Collaboration networks at the author and
country levels are structured but selective, with opportunities to strengthen cross-regional partnerships. By
integrating trends, contributor impact, thematic evolution, and collaboration structures, this study provides
practical insights for educators, policymakers, and researchers, while also identifying areas for future research.
Limitations include reliance on Scopus-indexed publications, suggesting that future studies could expand to
other databases and explore broader international collaborations. Overall, the study delivers actionable insights
into the development, structure, and emerging directions of scientific literacy research, contributing both
conceptually and practically to the field.
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