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Abstract — This study aimed to identify themes that indicate trends in the nature of science (NoS) in science
education. The Web of Science (WoS) database was used for this purpose. A bibliometric approach was adopted,
and the VOSviewer software was used to identify and systematically map research trends in the field of scientific
innovation and to identify intellectual relationships in this network. In this context, the study covered the years
2013-2023. The categories “Education & Educational Research” and “Education Scientific Disciplines” were
selected in the WoS database, and only article-type studies were included by excluding other publication categories
obtained in the breakdown of the results. Finally, 263 articles were analyzed . According to the findings, the
“Education Educational Research” WoS category is at the forefront. The publications made according to the years
show alternating trends of increase and decrease. Lederman, N.G. is the author with the highest number of
citations. Erduran, S. is the author with the highest number of studies and the highest total link strength. The
majority of publications were in the journal “Research In Science Education.” The words “scientific literacy” and
“history of science” were used most frequently after “nature of science” and “science education” among the
keywords. The most frequently repeated words in the abstracts of the articles were "questionnaire" and "interview".
Finally, the countries ranked in the top three in terms of total link strength and the most cited countries were the

USA, England, and Tiirkiye, respectively.
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Introduction

The primary purpose of science is to explain natural phenomena in a logical and
organized manner, develop theories, and discover basic principles and concepts. By
integrating scientific methods into educational environments, the goal is for students to
conduct research to understand the world and actively participate in the scientific process to
understand how scientific knowledge and the nature of science (NoS) are formed (Ministry of
National Education [MoNE], 2018).

The NoS is defined as a discipline that seeks answers to issues such as the working
methods of scientists, the definition of science, the interaction between science and society,
and the values and beliefs in scientific knowledge (Lederman 2007). The literature reveals
that the NoS is handled on the basis of dimensions (Khishfe & Abd-El-Khalick, 2002;
Lederman, 2007). These dimensions are considered the changeability, empiricism, theoretical
basis, and imaginative and creative aspects of scientific knowledge, as well as the influence of
the social and cultural environment, and the theoretical, observational, and inferential nature

of scientific knowledge.

Khishfe and Abd-El-Khalick (2002) proposed three approaches for teaching NoS:
historical, indirect, and direct reflective. On the other hand, the Family Resemblance
Approach can be integrated into science curricula to enable students to learn and understand
science holistically in its epistemic, cognitive, and social dimensions (Kaya & Erduran, 2016).
Therefore, in the related literature, various approaches are used in the field of science
education to teach the NoS (Goren & Kaya, 2023).

NoS in Science Education

An important research area in science education is the NoS (Goéren & Kaya, 2023), and
one of the main goals of this education is to enable students to understand the NoS (AAAS,
1993; NRC, 1996; McComas, 2004; NGSS, 2013; Voss et al., 2023). Therefore, it is argued
that curricula should be organized and implemented to develop an understanding of science
and NoS (Abd-El-Khalick, F., & Lederman, N. G.,2000). When evaluated globally, science
education reform documents and curricula include outcomes related to the development of
NoS understanding (NGSS Lead States, 2013; NRC, 1996). In the context of science
education, NoS plays a critical role in teaching students the basic principles, methods, and
processes of science. One of the main objectives of our country's Science Curriculum, which

aims to raise all individuals to be science-literate, is to help them understand how scientific
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knowledge is created by scientists, the processes through which this knowledge is created, and
how it is used in new research (MoNE, 2018).

Effective teaching of the NoS is not only limited to the transfer of knowledge in science
education (Cakici, 2009), but also aims to improve students’ abilities to apply knowledge,
generate new questions, and question existing knowledge (Ayvaci & Akdemir, 2017). In this
context, teaching strategies and curricula must be designed to support students’ scientific
thinking and problem-solving skills. Such teaching helps students develop a deeper
understanding of the NoS and gain perspectives on the social, ethical, and practical
dimensions of science (Hwang et al., 2015). Indeed, understanding the NoS in science
education not only increases the scientific knowledge of individuals, but it also develops
social consciousness and responsibility (Crowther et al., 2005) and enables individuals to
think critically by understanding the production of scientific knowledge (Jimenez-Aleixandre
et al., 2000). Therefore, in the literature, both teachers (Adsiz & Kutluca, 2023; Kurt & Kaya,
2023) and students (Giilmez Giingérmez & Akgiin, 2020; Ozan & Ulugimar Sagir, 2020;
Stadermann & Goedhart, 2020; Yacoubian, 2021) identify or develop an understanding of the
NoS in the context (Bugingo et al., 2024), or it is observed that various methods are used for
effective teaching (Goren & Kaya, 2023).

The ESERA conference, organized by the European Science Education Research
Association, encompasses worldwide research in the field of science education. When the
studies on NoS in the ESERA-2009 conference were examined, it was found that the studies
on NoS were directly related to science subjects: NoS and student-teacher views, conceptual
understanding, the relationship between NoS and teaching methods, and even epistemological
beliefs (Oztiirk & Kaptan, 2014). Studies focusing on various components have been
conducted to determine or develop NoS understanding in the global context. In this context, it
is important to identify trends in the current literature on the Nature of Science (NoS) and
teaching in the field of science education. One of the studies that has frequently been used

recently to identify trends in terms of various components is bibliometric analysis.
Bibliometric Analysis and Study Importance

Bibliometric analysis is preferred to obtain information about the breadth and quantity
of the topic (Comaru et al., 2021), as well as for a general understanding of its nature and to
guide future studies (Pradana et al., 2023). While it allows us to reveal the evolutionary

nuances of a particular field, it also sheds light on emerging areas in that field. Bibliometric
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analysis involves the application of quantitative techniques to bibliometric data (Donthu et al.,
2021).

When the related literature is examined, it is seen that there are studies on science
education (Comaru et al., 2021; Effendi et al., 2021; Maryanti et al., 2023; Solehuddin et al.,
2022; Sonmez & Hastiirk, 2020; Tosun, 2024) and limited bibliometric studies on NoS
(Kurtulus & Bilen, 2021; Yanuarti & Suprapto, 2021). Kurtulus and Bilen (2021) conducted a
bibliometric analysis of studies on NoS in science education, published in science, physics,
chemistry, and biology education journals indexed in the WoS database between 1986-2019.
On the other hand, Yanuarti and Suprapto (2021) conducted a bibliometric analysis of studies
on NoS in science education between 2011 and 2020 based on the Scopus database. However,
studies on bibliometric analysis of NoS in science education remain limited. One of the
important goals of science education is for students to understand the NoS (AAAS, 1993;
NGSS Lead States, 2013; NRC, 1996), and goals related to the NoS are included in science
education reform documents and curricula (AAAS, 1993; NGSS Lead States, 2013; NRC,
1996). On the other hand, since NoS teaching has critical importance in the dimension of
raising scientifically literate individuals (Widowati et al., 2017), and since the understanding
of NoS has long been among the goals of science education (\Voss et al., 2023), it is important
to know the trends of studies on NoS in science education.

It is thought that presenting the trends of the studies on the NoS in science teaching and
the innovations at the current point through a bibliometric analysis will shed light on the
researchers who will work in this field in terms of identifying the gaps, new scientific paths,
and study topics, and will make a significant contribution to the establishment of scientific
cooperation globally. This approach will assist in establishing scientific cooperation globally.
The bibliometric analysis on science teaching aims to provide researchers with important
information on existing literature and to help them determine which areas are more
extensively studied and which topics are not sufficiently researched. This provides an
opportunity to focus on previously unexplored topics and is expected to contribute to the
identification of new research topics by addressing research gaps. The analysis of the existing
findings will enable scientists to develop innovative research questions and new methods in
the field. By examining collaborations between research conducted in different countries and
institutions at the global level, bibliometric analysis provides a broader perspective on the
research community and increases opportunities for international collaboration. As a result,

this study is expected to serve as a guide for new and existing researchers and to make a
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significant contribution to the development of the field, by providing a roadmap for science

teaching and NoS.
In this context, this study was designed to answer the following questions.

1. Regarding research on NoS in science education;

a. What is the WoS category distribution?

b. How is the distribution based on years?

c. What is the ranking of the top 10 authors with the most studies?

d. What is the distribution of journals in which their articles were published?

e. What is the citation analysis network of the authors?

f. What is the co-author analysis network?

g. What is the keyword analysis network?

h. What is the analysis network for the most frequently used words in the article
abstracts?

1. What is country citation analysis network?

Method
The research design, data collection, and analysis processes are described below.
Research Design

In this research, a bibliometric approach was adopted to identify and systematically map
research trends in the field of scientific innovation (Prahani et al., 2024) and intellectual
relationships in this network (Li & Xu, 2022). The VOSviewer program, a visualization tool
used in the bibliometric approach, was applied. VOSviewer uses elements such as scientific
publications, journals, researchers, research institutions, organizations, countries, keywords,
and terms to create and visualize networks of relationships through links such as
coauthorship, collaboration, citation, and cocitation (Aria & Cuccurullo, 2017; Van Eck &
Waltman, 2022).

Data Collection and Analysis

In this study, the widely used Web of Science (WoS) database (Sarkar et al., 2022),
which hosts scientific documents in all disciplines, was used to obtain data. WoS, the first
bibliometric database established by the Institute for Scientific Information (ISI) (Pranckute,
2021), was preferred because it is widely used for academic literature search and selection
(Agrifoglio et al., 2021). It is a multidisciplinary and selective database consisting of various
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specialized indexes grouped according to the type or theme of the indexed content. It is a core
collection of six major citation indexes (Pranckute, 2021).

On 21.07.2024, access to the WoS was provided through the university database
affiliated with the researcher, and the contents indexed there were used as criteria. In the
WoS database, a search using the keywords “nature of science” and “science education”
under the title "topic" yielded 722 results. The nature of science has gained an important
place in educational curricula in recent years because of its foundational impact and
comprehensive scope. Prior to 2013, scientific studies generally showed an increasing trend.
Between 2013 and 2023, scientific studies showed fluctuating trends, and the importance
given to science in the education system increased, which makes it important to analyze these
periods. Moreover, the fact that data will continue to flow as of 2024 provides an important
context for understanding the trends and developments over the last decade. Therefore,
analyzing studies from this decade is of primary importance, to better understand the changes
in the nature and practices of science. Given that the NoS is a very broad and long-established
subject, has recently gained an important place in education curricula, and will continue to
have active data flow in 2024, the aim was to analyze studies from 2013 to 2023 to determine
the trend over the last ten years. In this context, 502 publications were identified. In the next
stage, the categories of “Education & Educational Research” and “Education Scientific
Disciplines” were selected in the WoS database, and only articles as document type were
analyzed. A total of 263 publications were identified and analyzed. Papers, book chapters,
article reviews, early access, editorial material, and book reviews were not included in the
dataset or evaluated. The selection process of the articles to be included in the study with the
PRISMA flow diagram (Moher et al., 2009) is shown in Figure 1.

* A search in the WoS database under the title “topic” with the keywords “nature of science” and
“science education” yielded 722 results.

*Selected on 21.07.2024.
+2013-2023 (N=502) was narrowed down and studies outside this range were excluded

«'Education & Educational Research' and 'Education Scientific Disciplines' categories (N=263)

*Proceedings, book chapter, article review, early access, editorial material and book review were
published.

«Studies on NoS in science education included in the bibliometric analysis (N=263)

Figure 1 Selection Process of the Articles to be Included in the Study
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Findings
WoS Category Breakdown

Firstly, the distribution of the first ten categories reached in the research conducted
using the keywords “nature of science” and “science education” is given in Table 1. The
distribution of the categories of ‘Education & Educational Research’ and ‘Education

Scientific Disciplines’ are given in Table 2.

Table 1 WoS Category Distribution of Studies on Nos in Science Education

Category Number of Top 10 web of science categories
articles
Education & educational
research 532 Psychology...
History philosophy of science 103 P h¥51‘35~ -
. S Chemistry...
Education scientific disciplines 94 Psychology ..
Cultural studies 21 Geosciences. .
Biology 15 Biology

Cultural Studies
Education Scientific...
History Philosophy...
Education...

0 200 400 600

Geosciences multidisciplinary
Psychology educational

7
6
Chemistry multidisciplinary 4
Physics multidisciplinary 4

4

Psychology multidisciplinary

Table 2 WoS Category Breakdowns Selected within the Scope of the Research

Category Number of 250
articles 200
Education & educational
150
research 231 100
50
0 e
. TP Education Education
Education scientific disciplines 45 Educational Scientific
Research Disciplines

When Tables 1 and 2 are examined together, it can be seen that the “Education &
Educational Research” category is at the forefront of the WoS category distribution of the

studies on the NoS in science education.
Distribution of Research on NoS in Science Education by Year

Table 3 shows a distribution of research conducted between 2013 and 2023.
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Table 3 Distribution of NoS Research in Science Education by Year

35

Distribution by years

30
20

15
10

2023 2022 2021

2019 2018 2017 2016 2015 2014 2013

An analysis of the yearly distribution reveals that f=24 articles were published in 2013,
f=21in 2014, =23 in 2015, f=28 in 2016, f=20 in 2017, f=26 in 2018, f=29 in 2019, f=21 in
2020, =28 in 2021, =21 in 2022 and f=22 in 2023. Considering the number of studies by
years, it is seen that there was an increase in 2015, 2016, 2018, 2019 and 2021, and a decrease
in 2017, 2020, and 2022. Starting from 2023, considering the increase in the number of

studies, it can be said that studies on the NoS in science education will increase in the coming

years 2024 and 2025.

Findings of the Top 10 Authors with the Most Number of Studies

Table 4 lists the top 10 authors who conducted the most studies on NoS in science

education between 2013 and 2023, as revealed in the analysis.

Table 4 Top 10 Authors with the Most NoS Work in Science Education

Author name Number
of articles

Erduran, S. 10
Garcia-Carmona, A. 6
Lederman, N.G. 4
Dogan, N. 4
Demirddgen, B. 4
Forbes, A. 4
Hansson, L. 4
Leden, L. 4
Skamp, K. 4
Vazquez-Alonso, A. 4

Top 10 authors with the most publications

12
10
8
6
4
2
0
Q?‘) (b"v. ‘ee Q,ﬂ% Qs) %”Y”. Q}) Qﬂ\) Q:k' 0“?7.
F & T F L F TS
Qb o ‘5(& g > QO @60 <¢° «2&0 ) (g& @(\),?"O
& F F N
Q‘D QY
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When Table 4 is examined, the author who conducted the most studies on the subject

was Erduran, S.
Distribution of journals in which research on NoS in science education is published

The findings regarding the distribution of the journals in which the studies were published are

presented in Table 5.

Table 5 Distribution of Journals in which Articles Related to the NoS in Science Education were
Published

Number
Journals of
articles

Publication Titles

- - Ensefianza de las Ciencias [l
Research in science 36 s¢ ¢ las Ciencias

educatio_n ] Research in Science..
International journal

. . 23 . .
of science education Science Education
Journal of research in
science teaching
Intematlonal journal Canadian Journal of Science
of science and 13
mathematics Journal of Scince Teacher

education . .
Journal of science International Journal of Science
11

]
]

.. I

.. I

.. I

teacher education Journal of Research in Science. . I

.. I

|

16 Journal of Baltic Science Education

Canadian journal of

science, mathematics, 10 International Journal of Science
and technology o )
education Research in Science Education
Journal of baltic

science education

Science education 10
Research in science

and technological 8
education

Ensefanza de las

ciencias

10

o

20 40

According to Table 5, the studies on NoS in science education were mostly found in

Research in Science Education and International Journal of Science Education.

Citation Analysis Network of Authors in Research on the NoS in Science Education
(Citation of Authors)

At least 2 publications and at least 2 different citation criteria were used in the
bibliometric analysis to identify author networks. The results that met the criteria are

visualized in Figure 2.
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Figure 2 Citation Analysis of the Authors

In the author citation network map in Figure 2, the most cited authors are Lederman,
N. G. (365 citations, 5 publications), Lederman, J. S. (352 citations, 3 publications), Erduran,
S. (201 citations, 10 publications), Schwartz, R. S. (198 citations, 2 publications), and
Allchin, D. (146 citations, 3 publications). A total of 8 clusters, 194 links, and 286 total link

strengths were determined over 59 units with links between authors.

Analysis Network of Co-Authorship of Authors in Research on NoS in Science
Education (Co-Authorship of Authors)

A bibliometric network was created based on the criteria; at least 1 publication and at
least 1 citation, to identify the most contributing, connected, and collaborating authors. The
bibliometric network of the data is presented in Figure 3.

akbayrals melike
kaya, ebru

akguny selin

msimangg, audrey

elhowegis, hala . dagher, g@ubeidar

’ - caramaschi, martina gandoff) haira
alamirgh, iman erdu@smel s cullinage, alisong @ abdgel-ki@lick #ouad
“ rabbagiplutfieh park, wpnyong

takritigrachel kelly,gegina
alhosagh najwa

tairabgpassan

kaya-capocci, sila

birdthistle, naomi

‘  VOSviewer

Figure 3 Co-authorship of the Authors Analysis
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According to Figure 3, the bibliometric network formed consisted of 71 links merging
into 6 clusters with a total of 83 link strengths obtained. The authors with the highest total link
strength are Erduran, S. (10 publications, 201 links, total link strength 27), Dogan, N. (4
publications, 32 links, total link strength 18), Cakmake1, G. (4 publications, 33 links, total link
strength 17), Yalaki, Y., and Irez, S. (3 publications, 28 links, total link strength 15), and
Furman, M. (2 publications, 29 links, total link strength 13).

Analysis Network of Keywords in Research on Nos in Science Education (Co-

Occurrence of Author Keywords)

To determine the analysis network of keywords in the studies on NoS in science
education, the analysis type was selected as “Co-occurrence,” and the analysis unit was
selected as “Author Keywords” in the VOSviewer program. The network obtained as a result

of the analysis is shown in Figure 4.

covid-19

>
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. secondarysedueation
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-
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Figure 4 Co-occurrence Analysis of the Author Keywords
According to Figure 4, 99 out of 687 words were found in the keyword analysis to

meet this threshold of occurring at least 2 times in frequency. Thus, 20 clusters, 288 links, and

475 total link strengths were identified. Among the keywords in the published articles,
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“nature of science” was the most frequent (138), followed by “science education” (76),
“scientific literacy” (16), “history of science” with 12 occurrences, and “teacher education”
with 12 occurrences. As a result of the analysis of 209 related items, a total of 24 clusters, 790
links, and 1278 total link strengths were identified. Since the 2020s (Figure 4, yellow areas),
keywords such as “family resemblance approach; early childhood; content analysis; special

education” have begun to appear in the studies.

Analysis Network of the Most Frequently Used Words in the Abstracts of Articles in

Research on the NoS in Science Education

“Abstract field” and “binary counting” methods were selected, and the total number of
terms in the abstracts, of the publications was determined as 5889. The minimum number of
repetitions was set to 10, and the analysis was performed on the 92 terms that met this

criterion. The word network obtained as a result of the analysis is shown in Figure 5.

nos. Te;chmg
s (importance )

importance

i) sl

L i) G
(umplcavon ) (otsenation )
Unfisnce) -

(s

,"}\Lg VOSviewer

Figure 5 Most Frequently Used Words in the Abstracts

The map revealed 4 thematic clusters [Cluster 1 red (f=37), Cluster 2 green (f=26),
Cluster 3 blue (f=18), and Cluster 4 yellow (f=11)]. The largest circle in each cluster
represents the dominant keyword. When Figure 5 is analyzed, the most frequently repeated
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words in the abstracts of the related articles are questionnaire (f=51, blue cluster,) interview
(f=49, green cluster,) participant (f=49, green cluster,) issue (f=48, red cluster,) and course
(f=40, green cluster).

Citation Analysis Network of Countries in Research on The Nos in Science Education

(Citation of Countries)

To create a network map based on the citations received by the countries from which
the publications originated, 31 observation units were analyzed in accordance with the
condition that a specific country published at least two works and received at least two

citations. The network map is shown in Figure 6.

//
/ J
J/ / canada
Y
&y
=~ ' 4
/ south africa
@ /

M, VOSviewer >

Figure 6 Analysis of Country Citations

In the citation analysis network of countries, the top three countries in terms of total
link strength and the most cited countries were the USA (2135 citations, 78 publications),

England (606 citations, 15 publications), and Tirkiye (735 citations, 41 publications). The
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level of relationships among the 31 units is explained by 7 clusters, 113 links, and 256 total
link strengths.

Conclusions, Discussions, and Suggestions

In this study, a bibliometric analysis of articles related to NoS studies in science
education in the categories of “Education & Educational Research” and “Education Scientific
Disciplines” in the WoS database was presented. The studies included in this context cover
the years 2013-2023. According to the findings, most articles in the Web of Science category

distribution were in the “Education & Educational Research” category.

When the findings regarding the distribution of the studies by year were evaluated, the
intensity of the studies increased in 2016 (f=28), 2019 (f=29), and 2021 (f=28). It then started
to decline in 2023 (f=22). However, in general, studies on NoS in science education fluctuate
over time. There are concrete suggestions on how to make changes in science curricula to
transform various aspects of the NoS into a more holistic and inclusive form (Caramaschi et
al., 2022). From a global perspective, considering the goals related to the NoS in science
education reform documents and curricula (AAAS, 1993; NGSS Lead States, 2013; NRC,
1996) and similarly in our country in both the primary education curriculum (MoNE, 2018)
and teacher training programs (CoHE, 2018), we expect that studies on the subject will gain

intensity.

Erduran, S. and Garcia-carmona, A. are the authors who conducted the most studies on
the subject, with Research in Science Education being the journal where their work is most
frequently published. On the other hand, the authors with the highest number of citations are
Lederman, N. G., Lederman, Judith S., and Erduran, S. The authors with the highest total link
strength are Erduran, S., Dogan, N., and Cakmakgi,. G. Tosun (2024) concluded that
Lederman N.G. is one of the most cited authors in science education research, indicating that

the subject of the NoS is intensively studied.

The most frequently repeated keywords in the published articles were “NoS,” “science

29 ¢

education,” “scientific literacy,” “history of science,” and “teacher education.” This can be
interpreted as the studies mostly focused on teachers’ scientific literacy, and the history of
science conceptions. Tosun (2024) found that one of the frequently used keywords and core
topics in the results of bibliometric analysis of science education research articles from the
past 40 years was NoS and that NoS was among the most preferred topics between 2007 and

2021. In the current study, it was concluded that keywords such as familial approach, early
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childhood, content analysis, and special education started to be included in studies in the
2020s. As a result of a systematic review of studies on the family resemblance approach to the
NoS in science education, it was determined that the number of studies using FRA has
increased in the last decade (Cheung & Erduran, 2023), which supports the findings of the
current study.

On the other hand, although there has been limited interest in teaching NoS in early
childhood in the past years (Bell & Clair, 2015), a study based on the NoS approach in early
childhood found that conversations about the NoS are possible for the youngest children, and
that focusing on science at an early age will contribute to the NoS literature (Hansson et al.,
2020). In recent years, there has been a focus on the importance of understanding the NoS in
early childhood. It will represent one of the important research topics in this field. In recent
years, content analysis studies have been conducted analyzing the NoS under various
components (Bett et al., 2023; Cheung & Erduran, 2023; Jaenudin et al., 2021; Okan & Kaya,
2023; Suryani et al., 2022). the NoS is an important subject that can be examined under a
wide variety of variables; therefore, it can guide different study topics. Considering that
content analyses, like bibliometric analyses, are conducted to determine trends and tendencies
related to any subject, it is important to repeat them at certain time intervals. Similarly, studies
on the NoS in the field of special education have been included in recent years (Librea-Carden
& Mulvey, 2023; Librea-Carden et al., 2021), and this field offers potential for further study
on the NosS.

According to the findings related to the most frequently used words in the abstracts of
the articles, the research priorities of the NoS researchers in science education were identified
as questionnaire, interview, participant, issue, and course. In this case, the studies focused on
obtaining teachers’ opinions on NoS, derived from course and subject/activity practices.
Finally, it was concluded that the countries in the top three in terms of total link strength in
the citation analysis network of countries and the countries with the highest number of
citations were the USA, the UK, and Tiirkiye. The finding that the USA and the UK are the
leading countries in science education research (Tosun, 2024) supports the findings of this
study. On the other hand, just as teachers’ views on the NoS play a key role in how they
teach science (Takriti, et al., 2024), it is also important to obtain their students’ perspectives
on the NoS as a result of activities and practices to understand and succeed in science
(Karatas Oztiirk et al., 2023; Yacoubian, 2021). It can be concluded that there has been an

increase in questionnaire and interview studies on the NoS. After the review of the studies on
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FRA in the NoS in science education, it was found that interviews and questionnaires were
the leading methods (Cheung & Erduran, 2023). Considering that views and students are
among the most used keywords in a bibliometric study on the NoS (Kurtulus & Bilen, 2021),
in another content analysis study, students were the sample in a significant portion of the
studies (Taskin, 2021), and recent studies have progressed on determining student views
(Giilmez Giingérmez & Akgiin, 2020; Ozan & Uluginar Sagir, 2020; Stadermann &
Goedhart, 2020), it can be considered that what is meant as participant in the results of the
current study constitutes the group of students. However, because one of the most frequently
repeated words among the keywords of the articles of the current study was “teacher

education,” the group characterized as “participants” in this study consists of teachers.

In future research, it should be considered that teachers should receive quality training
to effectively transfer knowledge. In this context, a model in which different practices are
implemented and evaluated in undergraduate teacher training programs (e.g., see Wahbeh &
Abd-El-Khalick, 2014) or a model based on science teachers’ pedagogical content knowledge
resources can be used for more effective teaching of NoS. In addition, it may be
recommended to conduct similar studies using domestic databases such as ULAKBIM and
Council of Higher Education (CoHE) Thesis Archive, and internationally using databases

such as Scopus and PubMed.

Necatibey Faculty of Education Electronic Journal of Science and Mathematics Education



496 Trending themes on the nature of science in science education: a bibliometric analysis with VOSviewer

Compliance with Ethical Standards
Disclosure of potential conflicts of interest

I have no conflict of interest to declare.
Funding

The study was not funded
CRediT author statement.

All stages of the study were provided by the author
Research involving humans and/or animals

No data were collected from human participants in the study. The research is a document

review. All data were obtained by accessing the Web of Science-WoS database in the e-Library
documentation unit of Necmettin Erbakan University

Fen Egitiminde Bilimin Dogasi Uzerine Egilim Gosteren Temalar: VOSviewer ile
Bibliyometrik Bir Analiz

Ozet:

Bu arastirmada, fen egitiminde bilimin dogasi iizerine egilim gosteren temalarin belirlenmesi amaglanmustir.
Bu amag dogrultusunda Web of Science-WoS veri tabani kullanilmistir. Bilimsel inovatif alanindaki arastirma
egilimlerini tanimlamak ve sistematik bir sekilde haritalamak ve bu agdaki entelektiiel iligkileri belirlemek
amacityla bibliyometrik yaklasim benimsenmis ve VOSviewer yazilim programi kullanilmistir. Bu kapsamda
calismaya 2013-2023 yillar1 baz alinmig, WoS veri tabaninda Education & Educational Research’ ve ‘Education
Scientific Disciplines’ kategorileri se¢ilmis ve sonuglarin dokiimiinde elde edilen diger yaym kategorileri
¢ikarilarak sadece makale tiirlindeki ¢aligmalar veri setine dahil edilerek nihayetinde toplamda 263 makale
incelenmistir. Elde edilen bulgulara gore, ‘Education & Educational Research” WoS kategorisinin 6n planda
oldugu, yillara gore yapilan yayinlarin artip azalan bir egilim gosterdigi, en fazla ¢alisma yapan yazar Erduran
S., en fazla atif alan yazarin Lederman, N. G ve aralarinda toplam baglanti giicii en fazla yazarin ise Erduran,
S oldugu, en fazla yayinin ‘Research in Science Education’ dergisinde yer aldigi, anahtar kelimelerden “nature
of science”, “science education” den sonra en sik “scientific literacy” ve “history of science” kelimelerinin;
makalelerin 6zetlerinde yer alan en sik tekrar eden kelimelerin ise questionnaire ve interview kelimelerinin
kullanildig1 ve son olarak ise toplam baglanti giicii agisindan ilk iigte yer alan ve ayn1 zamanda en fazla atif alan
tilkeler sirasiyla ABD, Ingiltere ve Tiirkiye olarak tespit edilmistir.

Anahtar kelimeler: Bilimin dogasi, fen egitimi, bibliyometrik analiz, VOSviewer, bilim tarihi ve bilimsel
okuryazarlik.
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