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ABSTRACT

The problem and the aim of the study. Scientific literacy emerged as a worldwide central focus of
science education, especially in primary education. This study addresses a critical gap in the scientific
literacy literature focusing on primary education from 2000 to 2024 using data from the Scopus database. It
provides a distinct perspective from the prior studies by conducting a comprehensive bibliometric mapping
analysis. By analyzing the knowledge structures, this article will enhance the empirical insights and
contribute to a deeper conceptual understanding through bibliometrix application.

Research methods. The study employs the Scopus database to gather literature metadata and analyze
the data with Bibliometrix software. By applying strict inclusion and exclusion criteria, the initial identification
of 183 papers was refined to 105 for detailed analysis. The analysis, including co-citation, keyword
co-occurrence, and collaboration network mapping, was used to explore scientific literacy research
knowledge structures.

Results. The analysis reveals a 10.02% annual growth, with an average of 9.23 citations per document.
Publications peaked in 2024, indicating rising interest, specifically in primary education. The thematic
analysis highlights a strong connection between scientific literacy, science education, and teacher
education, with key contributors shaping research trends. The USA leads in publications, while Australia
shows the highest citation impact. Collaboration clusters remain focused on developed countries. It
emphasizes interdisciplinary approaches and technology’s role in advancing scientific literacy.

Conclusion. This study offers critical insights into scientific literacy research, identifying key themes
and emerging trends. It provides practical implications for educators and policymakers by emphasizing
strategies to promote scientific literacy within the framework of 21st-century skills. The findings can be a
foundation for upcoming research and support more effective educational practice development.
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INTRODUCTION

In an increasingly technology-oriented society, UNESCO emphasizes the importance of scientific
and technological literacy as a fundamental aspect of education [1]. This literacy encompasses a
solid understanding of scientific concepts and the capacity to critically evaluate a world shaped by
science and technology critically, thereby equipping individuals to navigate and thrive in modern
life [2]. In the educational landscape, scientific literacy has emerged as a pivotal concern. The
initial manifestations of that concept and its attendant implications have been traced to 1958. This
temporal point was marked by an increase in the necessity of scientific knowledge among the public
[3]. The World Economic Forum asserts that scientific literacy constitutes the foundational principle
of 21st-century skills [4]. This assertion is substantiated by the empirical evidence of Millar's Twenty-
First Century Science project [5]. PISA developed a framework for assessing scientific literacy,
focusing on three key skills: recognizing scientific questions, explaining phenomena using scientific
principles, and using scientific evidence to conclude [6]. Scientific literacy aims to help individuals use
their knowledge and skills effectively in real-life situations. It involves analyzing problems, forming
logical arguments, drawing informed conclusions, and thinking critically [7]. Similarly, Yuliana et al.
defined scientific literacy as facilitating an understanding of science in real-life scenarios to make
informed decisions based on evidence, identify questions, and conclude accordingly [8].

In 2022, the OECD updated PISA, a student evaluation project, in anticipation of the 2025
release. PISA now includes decision-making skills in its scientific literacy component [9]. These skills
begin developing in primary school. For example, teachers can promote learning by encouraging
students to communicate and collaborate with their peers [10]. Working together in meaningful
situations helps students with strong scientific literacy apply their knowledge in new contexts [11;
12]. Students with scientific literacy clearly understand how science influences their daily lives and
society. They recognize the connections between science, society, and the environment. Additionally,
they use scientific knowledge to make informed decisions and solve everyday problems [13].

Academic studies on scientific literacy have substantial development theoretically and empirically.
Several influential literature reviews have contributed to this domain. Yore et al. [14] analyzed 25
years of contributions from the International Journal of Science Education, highlighting its role in
shaping scientific literacy research. In contrast, Miller focused explicitly on scientific literacy within
the context of the US [15]. Roberts provided a comprehensive perspective in comparing science and
scientific literacy through the lens of leading scholars [16]. Similarly, Allum et al. examined scientific
literacy from cross-cultural perspectives [17]. Science and scientific literacy’s distinct characteristics
advocate redefining curricula to address current needs [16].

Moreover, bibliometric analysis provides a quantitative understanding of specific phenomena within
the scientific literature [18; 19]. This method allows for investigating different aspects of academic
research, such as new techniques, frameworks, ideas, and nomenclature found in the literature [20].
Furthermore, this study also helps to determine knowledge foundations and research fields within the
intellectual outline of a scientific discipline [21; 22]. Regarding scientific literacy, bibliometric scrutiny
can highlight important elements, including remarkable research papers, authoritative authors, and
leading countries in the current literature [18; 23]. Li and Guo reviewed the literature on scientific
literacy related to Socio-Scientific Issues published from 1980 to 2019 [21]. Effendi et al. examined
644 articles published from 2010 to 2018 using VosViewer [24]. However, these reviews examined
only a limited selection of documents, which may have restricted the scope of their findings. Most
previous studies on scientific literacy in primary education focused on articles published before 2020
and lacked an in-depth analysis. This research uses data visualization and network analysis tools
to provide a more comprehensive and objective literature overview. It presents the findings of a
bibliometric analysis, highlighting emerging trends and future research directions.

Unlike earlier studies, this bibliometric analysis stands out in several ways. First, it examines a
significantly larger dataset of 105 articles published over the past two decades. This broader scope
allows for a more thorough and up-to-date exploration of research trends in scientific literacy among
primary school students. The key novelty of this study is its specific focus on scientific literacy in
primary education—an area that has not been previously analyzed through a bibliometric lens. This
study aims to address the following research questions:
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1. What are the key characteristics and emerging trends in scientific literacy research?

2. Who are the leading authors, and what are the primary publication sources in scientific literacy
studies?

3. How do the most frequently cited articles contribute to scientific literacy?

4. Which countries and institutions are the most active in publishing scientific literacy research?

5. What are the keyword trends, and how is scientific literacy research visually mapped?

6. What are the underlying knowledge structures within the field of scientific literacy?

MATERIALS AND METHODS

This study explores research on scientific literacy in primary education, using bibliometric mapping
to analyze global publication trends. It examines key factors such as citations, authors, journals,
institutions, countries, and keywords to provide insights into the field’s development. Bibliometric
analysis is a widely used statistical approach for evaluating extensive scientific data within a specific
domain [25; 26]. Additionally, applying bibliometric methods can enhance the visibility and impact
of research [27; 28]. Besides that, bibliometrics is a practical analytical framework for analyzing and
mapping scientific knowledge, elucidating the evolution of research domains, and understanding large
amounts of semi-structured data. Therefore, conducting in-depth bibliometric studies enables one
to identify gaps, provide a holistic perspective, generate new ideas, and strengthen the position of
contributions in relevant scientific contexts [29; 30].

The process of extracting bibliographic data through Scopus (http://www.scopus.com/) was
conducted on December 16, 2024. The search string used was TITLE-ABS-KEY (“scientific” AND
“literacy” AND “primary” AND “education” OR “elementary” AND “teacher” AND “education”). After
gathering relevant documents, researchers categorized each based on the author’s name, publication
year, affiliation, country, and citation count. Initially, 183 documents related to scientific literacy were
identified. The data collection process, outlined in Figure 1, follows the guidelines of the PRISMA
framework [31].

= Searching data in Scopus database
£ Title: Scientific Literacy
€
@ (n=183)
Document was excluded based on eligibility
(conference proceedings, book, book chapter,
review, erratum, review, editorial, note, letter)
and language (English)
(n = 156)
= Select the year range 2000-2024 and
o items that are “articles”
o
L (n=107)
Article was excluded by eliminating duplicate and
considering topic relevance
(n=2)
£ Documents included in quantitative
§ bibliometric analysis
- (n = 105)

Figure 1 Article selection process and methods
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On top of that, Scopus was selected due to its broader coverage of research papers compared
to other scientific databases [32]. It covers various disciplines related to the globalization of
higher education and offers direct access to bibliographic information [33]. Further, leveraging
the Scopus database enables researchers to explore subjects that may not be readily available in
the WoS database [29].

Table 1

Inclusion and exclusion criteria

Criteria

Inclusion Criteria (IC) Exclusion Criterion (EC)

IC1. Keyword search is limited to the title. EC1. Papers issued under the year 2000

IC2. Papers focus on primary school and elementary school.

IC3. All publications are included, regardless of publication date.

The selection process began with filtering based on the specified publication years (2000-2024).
It was limited to journal articles, as they are the most common and representative form of scientific
research, and those are written in English. Next, duplicate entries are removed, and articles are
screened for relevance to the research topic. One hundred five articles were selected and evaluated
for this bibliometric study, following specific inclusion and exclusion criteria during the selection
process (see Table 1).

The selected documents were extracted into a Microsoft Excel CSV file containing information
on journal papers. This file was then imported into bibliometrix for data visualization and analyzed
descriptively based on the research questions. The software offers a comprehensive set of analytical
tools evaluating several bibliometric indicators [34]. This approach ensures reliable and comparable
data analysis within scientific literacy in primary education.

RESEARCH RESULTS

Prominent information

Table 2 shows the primary information about scientific literacy literature from the Scopus
database. It covers a timeframe from 2001 to 2024, encompassing 183 documents. The annual
growth rate was 10.02%, and the average document age was 6.23 years. Each document was,
on average, cited 9.23 times, significantly impacting research. The large variety of keywords
suggests a broad potential for research exploration, further reflected in the extent of international
collaboration, reaching 12.57%.

Table 2

Main information of bibliometric data

Description Results
Timespan 2001:2024
Sources 143
Documents 183
Annual Growth Rate % 10.02
Document Average Age 6.23
Average citations per doc 9.23
References 7991
DOCUMENT CONTENTS

Keywords Plus (ID) 390
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Author’s Keywords (DE) ‘ 548
AUTHORS
Authors 514
Authors of single-authored docs 33
AUTHORS COLLABORATION
Single-authored docs 35
Co-Authors per Doc 3.01
International co-authorships % 12.57

a. Publication trends

The distribution of scientific literacy publications has increased, as illustrated in Figure 2. However,
the volume of publications fluctuated over time. The publication volume increased in 2019 and
reached its highest peak in 2024 with 18 publications. It highlights the increasing attention to
scientific literacy among scholars in primary schools.

Annual Documents
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Documents
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Figure 2 Annual production of scientific literacy

Average Citations per Year
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Citations

0
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Figure 3 Average citations of scientific literacy literature (2001-2024)
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In addition to the increasing trend in publications, evaluating the citation count per document is
crucial for understanding their impact. Figure 3 illustrates the average annual citations for research
on scientific literacy, which fluctuates throughout specific years, especially in 2009 and 2021. This
graph aligns with the primary information, which shows an average of citations per document (9.23).
This upward trend in publication volume provides a basis for exploring the thematic development of
this domain, highlighting emerging focuses and evolving research priorities during the periods.

b. Thematic development

The Sankey Diagram in Figure 4 illustrates the evolution of key scientific literacy research themes
and highlights the field’s most influential authors. Frigerio et al. play a pivotal role in connecting
different topics to specific research themes, such as “scientific literacy,” “science education,” and
“teacher education” [35].
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Figure 4 Thematic development using Sankey Diagram

The keywords used were sourced from previously published articles and were thematically
developed by researchers. The diagram also shows how basic education, professional development,
and scientific literacy are connected. This finding shows that scientific literacy studies are evolving
and becoming more inclusive.

Authors’ profile and source titles
a. Top author

Table 3 demonstrates the top 10 authors in scientific literacy studies. The authors with the most
articles related to science education are “Deehan” [36] and “"Deehan & MacDonald” [37; 38], followed
by Solaz-Portolés, who discussed teacher assessment and understanding of science education in
primary schools [39; 40]. On the other hand, the authors with the most impactful articles are Markic
and Eilks [41], with h-index = 57 and total citation = 11.802, and Martin-Gamez and Erduran [7],
with h-index = 52 and total citation 19.977. These authors have the highest total citations. This
finding indicates that their contributions have been instrumental in shaping research trends and
become a primary reference in scientific literacy, as reflected by the frequent citations of their works
by other researchers.

Figure 5 presents the scientific publications authored by the top ten contributors. "Deehan”
is a recent contributor to scientific literacy research, consistently publishing in this field. Besides
that, “Solaz-Portolés” and “Erduran” have also been productive over many years. These authors

202



consistently continue to develop scientific literacy, and the visualization represents the frequency
of citations of their works, which is a good measure of the influence of each author’s work. This

distribution also reveals the evolving nature of research in scientific literacy.

Leading Authors and their influence on scientific literacy studies

Table 3

Authors Articles Articles Fractionalized h-index Total Citation
Deehan, J 3| 2.00 8 266
Solaz-Portolés, Jj 3 0.92 24 2304
Casanoves, M 2 0.37 5 55
Chang Rundgren, S-N 2 1.00 15 953
Eilks, | 2 0.83 57 11802
Erduran, S 2 0.70 52 19977
Frigerio, D 2 0.37 13 812
Hirschenhauser, K 2 0.37 27 3238
Kotsis, Kt 2 0.67 833 13
Macdonald, A 2 1.00 22 1738

DEEHAN 1-

SOLAZ-PORTOLES 11-

CASANOVES M-
CHANG EUNDGEEN S-N-
| .
O  EILKSI-
=
)
é ERDURAN S-
FRIGERIO -

HIRSCHENHAUSER K
KOTSIS KT-

MACDOMNALD A-

b. Top sources

Figure 5 Top author production during the periods

2014 A

Year

The list of research journals with the highest publicity and impact in scientific publications is
shown in Table 4. The findings show that the International Journal of Science Education is the most
prominent journal with the highest g-index (9) from 111 annual citations, indicating the journal’s
productivity and the influence of its articles on other researchers. However, the Journal of Research in
Science Teaching (CS = 8.8) and Research in Science Education (CS = 7.3) maintain their reputation
by limiting the number of publications annually. These differences reflect different journals’ varied
focus and appeal within this scientific literacy domain.

Most prominent literature

Regarding the most prominent literature, Table 5 lists the most cited articles in scientific literacy.
Two articles have received the highest number of citations. Firstly, Rennie et al. [42] found that
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scientific literacy is a pivotal aspect for all members of society, as it fosters curiosity about the

world, enhances understanding, promotes skepticsm, encourages questioning of scientific claims,
supports the identification of research questions, facilitates investigations, enables evidence-based
conclusions, and assists in making informed decisions regarding the environment and personal well-
being. Secondly, McCaffrey and Buhr [43] explored climate-related science education in the context of
national education standards, or science education curricula. It highlights the impact of their works in
shaping scientific literacy. In addition, the article by Siegner and Stapert [44], published in the journal
Environmental Education Research, is also considered influential due to its average of 11 citations per
year. These articles focus on improving STEM learning and teaching using different methods.

Top countries and affiliations

Research publications are closely linked to contributing countries. Table 6 highlights the countries
with the most published studies. The USA leads the standings with 11 publications, cited 50 times,
and an average citation of 19.40 times per article. USA's excellence in scientific publications aligns
with the country’s policy of upholding STEM education. Australia has the highest average citations per
article, though only 14 have 135 citations. In contrast, Indonesia has only published three articles,
but those are frequently cited (17 times), compared to Turkey, which has four articles, but the
frequency and average of citations are low. It indicates a limited scientific impact at the global level.

Table 4

Leading sources and their local influence

Source Cite Score (2023) | N | h-index | g-index | m-index | TC | PY start
International Journal of Science Education 4.6 9 6 9 0.261 111 2002
Research in Science Education 7.3 4 4 4 0.167 149 2001
Journal of Research in Science Teaching 8.8 3 3 3 0.2 86 2010
Research in Science and Technological Education 51 3 3 3 0.3 57 2015
?:;a(;}:’is;mc Forum on Science Learning and 10 9 5 5 0125 o5 2009
Education Sciences 4.8 5 2 5 0.25 71 2017
Eéjgﬁigsg;?jllj(?;tli\githemancs, Science and 43 2 2 2 0.118 34 2008
EZLOCZ?;?] Journal of Science and Mathematics 16 5 5 5 0667 9 2022
Frontiers in Psychology BHE3 2 2 2 0.2 53 2015
Journal of Biological Education 3.0 2 2 2 0.083 14 2001

The graph in Figure 6 illustrates the development of scientific literacy across leading countries. The
finding is consistent with the results in Table 4, where the USA dominates with steady growth since
the early 2000s. Afterward, the UK became the second-leading country, having shown stability in
article publication since 2010, while Spain began to increase significantly in 2015.

Regarding affiliations, as shown in Figure 7, the Universitat Rovira I Virgili of Spain is the main
contributor with 11 articles. Followingly, Universidade Catdlica Portuguesa (7 articles). The University
of Ieannina and the University of Missouri-Columbia have six articles each, and the Ludwig-
Maximilians-University of Munich, the State University of Malang, the University of Turku, and the
University of Vienna each have five. In contrast, Ghent University and Innovation Research and
Training has only four articles each. This finding shows that many countries collaborate to support
the development of scientific literacy studies.

Keyword Trends

Identifying keyword trends has the potential to know the current and past popular research topics.
Figure 8 highlights the top ten keywords in scientific literacy studies, displaying only those appearing
more than twice. Notably, the term “scientific literacy” appeared 26 times in 2024, a significant
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increase in scientific literacy literature. The terms “science education” (10 times), “teacher education”
(9), “education” (6), “primary education” (6), and “higher education” (6) show a strong connection
between scientific literacy and various educational context. “Teacher education” is important

in developing scientific literacy from primary to higher educational levels [45; 46]. This finding
emphasized that scientific literacy is a well-known concept that includes several aspects of education.

Table 5
Top-cited research on scientific literacy
Rank | Total Citations | TC per Year Author(s) (year) DOI Source
1 91 3.79 Rennie, Lj (2001) 10.1023/A:1013171905815 RES SCI EDUC
2 91 5.35 McCaffrey, Ms (2008) 10.2747/0272-3646.29.6.512 PHYS GEOGR
3 64 8.00 Wolff, L-A (2017) 10.3390/educsci7010032 EDUC SCI
4 60 4.00 Varelas, M (2010) 10.1002/tea.20336 J RES SCI TEACH
5 55 11.00 Siegner, A (2020) 10.1080/13504622.2019.1607258 | ENVIRON EDUC RES
6 51 5.10 Ojanen, E (2015) 10.3389/fpsyg.2015.00671 FRONT PSYCHOL
7 50 5.56 Danielsson, K (2016) 10.1016/j.linged.2016.07.005 LINGUIST EDUC
. CHEM EDUC RES
8 40 2.35 Markic, S (2008) 10.1039/b801288c PRACT
9 35 500 | Martin-Gamez, C (2018) | 10.1080/02635143.2018.1427568 ';[E)ﬁgc' UEelz Ol
10 34 2.62 Smith, Kv (2012) 10.1080/09500693.2011.565088 | INT J SCI EDUC
Table 6
Countries with the highest number of publications and citations
Country Frequency Total Citation Average Article Citations
USA 50 213 19.40
Spain 46 80 8.90
Germany 15 104 20.80
Australia 14 135 27.00
Sweden 10 96 19.20
UK 18 22 5.50
Greece 11 21 5.20
Turkey 9 13 3.20
Indonesia 17 15 5.00
Portugal 19 11 3.70

Knowledge structures analysis

This section explores the knowledge structure to gain insights into this field’s conceptual,
intellectual, and social landscape and research dynamics.

a. Conceptual structure

Figure 9 visualizes a co-occurrence network among terms within a set of publications. The term
“scientific literacy” occupies a central position, indicating that this topic is a primary focus of related
research. The terms “science education” and “teacher education” also form a prominent cluster
that shows a strong connection to scientific literacy. The red cluster, which emphasizes aspects
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of “pre-service teachers” and “primary education,” highlights the importance of incorporating
scientific literacy from primary school onward and emphasizing a comprehensive approach for pre-
service teachers through interactive learning methods. The blue cluster also highlights the domain
of “teacher development” and “higher education,” and the green cluster specifies certain areas.
These clusters demonstrate a commitment to embedding scientific literacy in the science education
curricula, with the teacher’s role as a key element. It also suggests a broader academic focus on
integrating scientific literacy into diverse educational settings and target groups.

Articles

Year
CDJ"”[').' FINLAND PORTURGAL SRR USHTED WINGDOM uEA

Figure 6 Document growth of scientific literacy by country

b. Intellectual structure

Co-citation networks and historiography are tools to assess the intellectual framework of the
literature. As in Figure 10, the co-citation network identifies five clusters with significant group
content. The purple cluster, “"Osborne J,” becomes the central node, which indicates that his works
are often cited in science education research. The blue cluster, such as “Roberts DA"” and “Driver R,”
contains work related to National Science Education Standards and other basis studies in science
education. The orange clusters, including "Goodrum D” and “Glaser BG,” likely focus on qualitative
methods and their applications. The red cluster, such as “"Dewey ]” and “Roth WM,"” suggests a
connection to practical aspects of education. The green clusters, such as “"Kress G” and “"Bryman
A,” deal with the social research method. These clusters highlight thematic or methodological links
among the cited articles and showcase the conceptual framework of education and visual literacy.

c. Social structure

This structure can be examined thoroughly by analyzing co-author networks and international
collaboration maps. Figure 11 presents the author collaboration network, highlighting the connections
among authors within the scientific literacy domain. This network reveals eight significant clusters.
For instance, the close collaborations of "Neubdck-Hubinger B” and “Hirschenhauser K” and “Solaz-
Portolés J1” and “Sanjosé V" reflect that the collaborations are more structured and limited to specific
areas. These authors and their associated clusters indicate the potential for strengthening cross-
cluster collaboration to expand the impact of research.

Regarding country collaboration, Figure 12 presents a map that visualizes the collaboration
between countries in the publication of scientific literacy literature. These collaborative efforts are
focused on leading countries (e.g., USA, Germany, England, Spain, and Australia). A thick brown
line marks these countries. Darker blue shades represent countries that contribute more to scientific
publications. The USA leads with the most significant output, followed by European countries like
Germany and England. This map visualization highlights how scientific literacy studies are connected
worldwide. It also emphasizes disparities in research funding, infrastructure, and access to academic
networks on a global scale.
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In this social structure, leading countries play an important role. They produce and share
knowledge, even though they have limited connections. This structure shows that it is important to
work together to create more inclusive and fair networks.
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DISCUSSION

The findings of this bibliometric analysis, summarized in Table 6, show a significant rise in scientific
literacy studies with an 8.10% growth rate over the last two decades. This increase indicates a
growing focus on the topic and aligns with the demands of 21st-century education. Scientific literacy
is crucial for developing 21st-century skills in primary school students [47] and supporting evidence-
based decision-making in the future [48]. These findings align with global trends in scientific literacy,
which show significant developments in primary education.

Most of the scientific publications come from developed countries. Those publications related to
science education and improving teacher education, especially in primary schools. It is proved by the
specific keywords related to these topics [37; 49]. Science and teacher education are important for
enhancing primary and higher scientific literacy [8; 45]. An interdisciplinary approach can enhance
science competence at the primary education level [50]. Programs should empower teachers to
integrate scientific literacy effectively [6].

Research shows an anticipated escalation in scientific literacy throughout the year [12] caused
by scientific literacy’s role as a pivotal educational goal within society [51]. Moreover, scientific
literacy helps people understand the scientific issues that affect local and national decisions. This
understanding enables people to express opinions grounded in scientific and technological insights
[52]. Further, technological advancements, like Artificial Intelligence (Al), have created intelligent
devices capable of emulating human cognitive abilities in complex scientific interactions, which may
facilitate the development of scientific literacy studies [49].

Table 7
Summary of the findings
Parameters Information
Number of documents 105
Annual growth rate (%) 8.10%
Number of authors 311
Top author Deehan, James (n = 3)
Number of sources 78
The most productive source International Journal of Science Education
Top-cited article (DOI) 10.1023/A:1013171905815
The country with the most publications USA
University with the highest number of documents Universitat Rovira | Virgili (n = 11)
The most frequent keywords Scientific literacy, science education, education, primary education
Emerging research directions Science'education, tgachgr educgtion, pre-servige tegchgrs, 'nature of sci.-
ence, primary education, integrating technology in scientific literacy learning

The findings of collaboration networks among authors indicate a structured collaboration among
specific groups. Highly reputable journals dominate publications, as evidenced by the humber of
citations per year (see Table 4). These findings indicate that scientific literacy is crucial for building
a citizen science culture [16; 53]. The g-index and h-index measure the impact and influence of
researchers’ publications. The g-index ranks articles based on how many other researchers cite them
[54]. The h-index considers both highly referenced articles and the number of citations in other
publications [55]. Bradford’s Law categorizes literature into three groups based on productivity.

As innovation and educational development grow, the number of articles is expected to increase.
Researchers need to be more selective, have high standards for sharing research on scientific
literacy, and be inclusive to make the research in this domain more diverse.
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CONCLUSION

This study highlights the importance of incorporating scientific literacy into primary and higher
education curricula. Bibliometric mapping identifies key themes, influential contributors, and
emerging research directions in scientific literacy. The findings emphasize the need to enhance and
assess scientific literacy, explore effective pedagogical strategies, and investigate thinking skills
relevant to this domain. Researchers suggest further studies to examine the correlation between
scientific literacy and learning models in primary schools. Nonetheless, this study has notable
limitations, as it relies exclusively on data from the Scopus database, encompassing 105 documents
from 2000 to 2024, which may restrict the overall depth of the analysis. Future research should
include data from other databases to broaden the scope and variety of sources. Additionally, while
this study focuses on scientific literacy in primary education, incorporating other variables and
subjects in future studies could enrich understanding and practical applications.
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