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ABSTRACT

The current study was carried out to guide future studies on STEM education for
gifted students. To this end, a bibliometric analysis of the STEM and STEAM education
studies for talented students was conducted in the SCOPUS database. The bibliometric
mapping method was used in this research. In the SCOPUS database, a search was
performed by using the keywords "Gifted," "Talented," "STEM," and "STEAM" to filter Atticle Background
the studies belonging to these two fields together (Access date: 22.06.2022). In the first Received:

stage of the search, 464 studies were reached. However, it was decided to analyze 124 01.03.2023

of them, which were found to comply with research purposes, whose peer-review Accepted:

Article Type
Research

process was completed, and which were conducted in social studies and education. 06.10.2023

The analysis was carried out with the VosViewer program. According to the findings,

an increase has been observed in studies on the subject since 2017. The highest number Keywords

of publications is in the USA (n=86). While it was seen that concepts such as spatial STEM, STEAM, Gifted,
skills, creativity, specialized schools, enrichment, and gender differences were Bibliometric Analysis
extensively researched in STEM education for gifted students, it was determined that

more research is needed on concepts such as entrepreneurship, career guidance, career

interest, and e-learning. In this respect, bibliometric studies can be carried out to

investigate these less-studied concepts by reviewing the literature on STEM or STEAM

in other databases.
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Introduction

STEM stands for Science, Technology, Engineering, and Mathematics. The concept was mentioned
for the first time as “SMEandT” in a report prepared by NSF [National Science Foundation]. The
information directed individuals towards careers in science, technology, engineering, and
mathematics (STEM) so that the United States would not fall behind in the global science and
technology race. Thus, it can be said that this initiative was launched as a political step (Karatas,
2017; NSF, 2015) because nations think they can keep up with global competition with the increase
in qualified and well-educated individuals in STEM fields. For this reason, human capital is seen as
the most critical resource of a country.

STEM education is viewed as an interdisciplinary approach because it emphasizes integrating
academic concepts with the natural world (Ha et al., 2020). STEM signifies the importance of science,
technology, and engineering within contemporary education (Bybee, 2010). It is an environment
based on the principles of constructivism and findings from thirty years of cognitive science. It
allows students to actively construct knowledge by organizing abstract concepts in their respective
fields. It is learner-centered and aligns with the nature of pedagogy, facilitating social interaction
within the learning process (Sanders, 2009). At the same time, in the STEM education process, it is
essential to consider the following aspects: viewing the fields (science, technology, mathematics,
engineering) not as separate content areas but as integrated disciplines, blending them with content,
pedagogy, and activities, taking into account the values, attitudes, motivations, and self-esteem of
the students involved and ensuring that students use STEM technologies effectively (Zollman, 2012).

The STEM education program is a career planning that starts from primary education, continues
with secondary education, and ends with vocational education. In this sense, it is recommended that
STEM education practices be included in standard curricula and enriched education programs for
gifted students (Ulger & Cepni, 2018). Gifted students have high motivation for science and
mathematics and above-average academic knowledge, skills, and creativity (Jang et al,
2013). Therefore, it is recommended to use enriched and differentiated curricula for gifted students
(Ericsson, 2014; Miedijensky & Tal, 2016), mainly because of their high potential in science and
technology (Roman, 2012).

STEM education is crucial not only for achieving the fundamental goals of our education system,
such as fostering problem-solving, critical thinking, teamwork, involvement in design processes,
communication skills, technological and information literacy, flexibility in approaching problems
and adapting to different situations, but also for equipping individuals with 21%-century skills.
Additionally, it plays a significant role in helping individuals with innate special abilities maximize
their existing performance potential (Asghar et al., 2012). Education conducted using the STEM
approach has a positive impact, especially in producing technical solutions to problems, increasing
the permanence and depth of knowledge for students with different characteristics, including gifted
students (Becker & Park, 2011). Through STEM-based education, multidimensional thinking can be
facilitated, allowing gifted individuals to engage in activities that bring out their abilities (Ozgelik &
Akgiindiiz, 2018). In this context, the importance of STEM education for gifted students cannot be
denied, as it enables them to lay the foundations of scientific disciplines and create practical
solutions to societal problems.

As the age of technology in the twenty-first century continues, the fields of science, technology,
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engineering, and mathematics (STEM) have begun to attract more and more attention worldwide
due to their interdisciplinary nature. Recently, in response to criticisms that STEM education has
lacked creativity and innovation, there has been a shift towards adopting STEAM (Science,
Technology, Engineering, Art, and Mathematics) education, which includes the “Art” discipline.
This approach also aims to enhance progress in science and technology from an aesthetic
perspective. This situation has affected the educational paradigm of many countries (Corlu, 2014),
significantly higher education programs (Mooney & Lauback, 2002). Thus, many academic
communities have started initiatives regarding integrating STEM disciplines into education (Ha et
al., 2020). On the other hand, many countries” education authorities, such as The Next Generation
Science Standards, the National Science Foundation, the International Technology and Engineering
Educators Association, and the National Academy of Engineering, have taken steps to review and
revise their education programs in line with these developments (Aydeniz & Bilican, 2018).

California has incorporated STEM education into its education programs in the United States,
focusing on STEM-centered career education and career education related to health, science, and
mathematics (National Research Council, 2011). In South Korea, another country that has recently
included art in STEM education with a focus on problem-solving, science, and technology and has
been conducting activities to increase students’ interest and understanding, there isnot yeta STEAM
framework centered on developing talents (Kim & Chae, 2016). To implement STEM education
correctly, a national network of “Science Houses” has been established in France, one of the countries
that have initiated STEM in-service teacher training (Kearney, 2015). In the United Kingdom, STEM
education starts from primary school. For this reason, the rate of students” participation in science
and mathematics  generally increases during the college years (European
Commission/EACEA/Eurydice, 2011). In Finland, activities are mainly organized to increase female
students’ interest in science and to improve their attitudes towards science and technology
(European Commission/EACEA/Eurydice, 2012).

It is thought that studies on STEM education in Turkey started with the editorial call made by Corlu
et al. (2014). While developments in STEM education continue in both international and national
academic literature, a vision has been established within the 2018 Science Education Curriculum to
equip individuals with competencies in mathematics, science, and technology (MEB, 2018).
However, it has been stated that there are still significant gaps in the STEM education literature.
Suggestions have been made for identifying and eliminating these gaps through systematic reviews,
meta-synthesis, meta-analysis, and bibliometric studies (Giilhan, 2022). Additionally, it has been
recommended to use different databases in the literature review process to eliminate bias (Bigakg &
Baloglu, 2021).

Bibliometric analysis establishes a general framework for understanding the existing literature on a
particular subject (Tosun, 2020). Bibliometric methods provide researchers with information about
a specific research subject's history, current state, and potential future trends (Vogel & Masal, 2015).
They are also used to map research related to a specific literature (Cobo et al., 2011). On the other
hand, they also provide data about the general trend on a particular subject and the missing or
unstudied parts of the subject based on statistical data to those who will research that subject. In this
regard, it is thought to raise awareness about the shortcomings of the relevant literature among the
researchers who are interested in the subject (Akkaya & Ertekin, 2021). Bibliometrics is a method
used to analyze the directions and proportions of research conducted in specific fields. Bibliometric
analysis provides the opportunity to classify the characteristics of studies, such as the countries
where they are performed, author names, journal names, institutional affiliations, types of articles,
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and the fields of the researched subjects. Bibliometric studies enable scientific publications to
evaluate and ensure compliance with scientific publishing principles (Al et al., 2010). Bibliometrics
can be defined as converting information such as author, content, citation, institution, and country
of scientific publications such as books, articles, and journals into statistical data so that they can be
used for appropriate fields, institutions, governments, authors, and connections between authors
(Al & Tonta, 2004; Broadus, 1987; Osareh, 1996).

When the literature on bibliometric analysis of the studies conducted with gifted students is
examined, it is seen that there is a limited number of studies available (Bigak¢1 & Baloglu, 2021). In
this context, there are bibliometric analyses of studies on STEM education in countries forming
Southeast Asian Nations such as the Philippines, Malaysia, Thailand, Indonesia, and Singapore (Ha
et al., 2020) and thematic analyses of studies on STEM education for gifted students (Ulger & Cepni,
2020). Furthermore, Giilhan (2022) examined the general trends in research on STEAM conducted
in Turkey, while Tosun (2022) conducted bibliometric and content analyses of research on science
education for students with special needs in the Web of Science database. The current study
conducted a bibliometric analysis of the studies indexed in the SCOPUS database on STEM and
STEAM for gifted students, and the findings were interpreted. Implementing STEM education in
gifted students from an early age can make career and orientation in engineering fields especially
appealing for these children. Moreover, STEM education positively affects students’ scientific
process competencies in interdisciplinary works, supporting them in developing high-quality
products and projects (Yildiz, 2022). As the results of a bibliometric analysis contribute to identifying
gaps in the literature (Celik et al., 2023), this study is expected to shed light on research related to
STEM education for gifted students in our country. This study can also be instrumental in guiding
the selection of teachers who will teach gifted students and in increasing research efforts related to
entrepreneurship, career interests, engineering design, and career planning within the context of
STEM education; thus, it is believed to contribute to the literature significantly. Answers to the
following questions were sought in the study:

1. How is the distribution of the studies on STEM education for gifted students in the
international literature by year?

2. Who are the researchers contributing the most to STEM education for gifted students in the
international literature?

3. Which countries contribute to the literature on STEM education for gifted students?

4. What is the topic network map of the studies on STEM education for gifted students in the
international literature?

Method

The current study used the bibliometric mapping method based on the descriptive research
approach. Bibliometric analyses create a framework for information about authors, general trends,
paradigm shifts, and critical points in the relevant literature by utilizing metadata from articles on a
specific subject from various databases (Roemer & Borchardt, 2015). This study was structured in a
descriptive survey model to examine the articles published on STEM and STEAM by considering
bibliometric parameters and presenting the current state.
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Data collection

Bibliometric analyses numerically reveal the relationships between publications made by
individuals or institutions in specific periods. In line with the objectives of the current study, a
relevant literature review was conducted using the SCOPUS database, which indexes journals from
various disciplines, on June 22, 2022, between 11:00 AM and 6:00 PM (GMT +3). The use of the
SCOPUS database for bibliometric analysis is because of its comprehensive coverage of various
disciplines and its provision of a wider journal profile compared to other databases (Akkaya &
Ertekin, 2021; Falagas et al., 2008). It is seen that various terms are used in the international literature
to refer to gifted students. The most popular assignments are “gifted” and “talented.” For this
reason, a search process was conducted using the words “gifted” and “talented” to narrow down
studies related to gifted students. On the other hand, to specify the studies on Science, Technology,
Engineering, and Mathematics education, a search process was conducted using the terms “STEM”
and “STEAM.” In the SCOPUS database, a search was performed by using the keywords “Gifted,”
“Talented,” “STEM,” and “STEAM” to filter the studies belonging to these two fields together
(Access date: 22.06.2022). In the initial screening phase, a total of 464 studies were identified. The
studies were limited to “research articles” to ensure they had completed the peer-review process,
resulting in 236 articles. Then, the research fields were limited to “social sciences” or “educational
sciences”; thus, the number was reduced to 157. The titles, abstracts, and keywords of these 157
studies were individually examined to check whether they were consistent with the purpose of the
research. Thus, it was decided to analyze the 124 studies that aligned with the purpose of the study.
The flow chart used in selecting the studies included in the current study is shown in Figure 1.

Inclusion criteria:
1. The scope of the study was limited to studies published until June 22, 2022, at 11:00 AM.

2. The evaluated studies encompass research articles that have undergone a rigorous blind peer-
review process.

3. It includes studies that include the terms gifted or talented, which represent gifted students in the
title, abstract, or keywords of the study, as well as the terms STEM or related to the teaching process.

Exclusion criterion;

1. Publications consisting of full-text papers, abstract text papers, books, and book chapters are
excluded from the scope as they need to provide transparent information about the review process.
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Figure 1

Determination and Analysis Process of Publications to be Included in Bibliometric Analysis Before Analysis

The literature review with the keywords "gifted" or "Talented"
and "STEM" or "STEAM" (n: 464 studies).

Succesful completion of the peer-review process
(n: 236 studies)

Study field of social sciences and educational sciences
(n: 157 studies)

The titles, abstracts, and keywords of the 157 studies were
individually reviewed, and studies that aligned with the research
purpose were identified (n: 124 studies)

SCOPUS identifiers of the 124 studies were analyzed with the
VOSviewer program in terms of years, study authors, countries
and key concepts.

As a result of the inclusion and exclusion criteria, 124 studies were subjected to bibliometric analysis
through the VOSviewer program. VOSviewer is a software tool for creating and visualizing
bibliometric networks based on citation, bibliographic coupling, or co-authorship relationships
among journals, researchers, or scientific publications. In this regard, it offers a text-mining function
related to essential terms extracted from the scientific literature.

In this study, bibliometric analysis was conducted using the VOSviewer software. The software
allows for the independent investigation of sources downloaded from databases such as Web of
Science, Scopus, Dimensions, Lens, and PubMed, each within its context. For this reason, in the
current study, the bibliometric analysis was conducted only on sources indexed in the SCOPUS
database. This is also acknowledged as a limitation of the study.

Findings
Studies Conducted by Years

Articles on STEM education for gifted students were examined in terms of the year they were
published. The findings obtained are shown in Figure 2.
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Figure 2
Distribution of the studies on STEM education for gifted students by years
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According to Figure 2, articles on the subject of STEM education for gifted students in the SCOPUS
database began to appear in the international literature as of 2010 (f:7). From that date onwards, in
2011, there were four studies; in 2012, there were five studies; in 2013, there were ten studies; in 2014,
there were eight studies; in 2015, there were nine studies; in 2016, there was 1 study; in 2017, there
were 14 studies; in 2018, there were 13 studies; in 2019, there were 12 studies; in 2020, there were 16
studies; in 2021, there were 16 studies; and in 2022, there were five studies.

Studies by Research Authors

The authors who received the most citations for their studies on STEM education for gifted students
were examined. The findings obtained are shown in Figure 3.

Figure 3
According to the SCOPUS Database, The Authors Who Received The Most Citations in the Field of STEM
Education for Gifted Students Are as Follows:

assouline s.g.
lubinski d.

In Figure 3, the studies' authors that received the most citations in the relevant literature are
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schematized with denser and broader colors. According to this, the studies conducted by Lubinski,
D., Benbow, C. P., and Wai, J. have received more citations in the relevant literature.

The number of studies and citations of authors working on STEM education for gifted students are
shown in Table 1.

Table 1

Authors cited on the subject of STEM education for gifted students
Authors Number of studies Number of citations
Maker, C.J. 5 46
Wai, J. 4 253
Assouline, S. G. 3 39
Mahatmya, D. 3 39
Ihrig, I. M. 3 39
Cotabish, A. 3 54
Dailey, D. 3 54
Subotnik, R. F. 3 93
Ford, D. Y. 3 37
Lubinski, D. 3 320
Benbow, C. P. 3 306
Jen, E. 3 16
Olszewski-Kubilius, P. 3 53
Sternberg, R. J. 3 14
Lewis, C. W. 2 16
Almarode, J. 2 87

According to Table 1, Maker, C. J. contributed to the literature on STEM education for gifted students
with five studies, Wai, J. with four studies, and Assouline, S. G. with three studies. On the other
hand, Lubinski, D. and Benbow, C. P. contributed to the literature with three studies each, while
Lewis, C. W., and Almarode, J. contributed with two studies each.

Studies by Countries

The distribution of studies on STEM education for gifted students in the SCOPUS database was
examined by countries. The findings obtained are shown in Figure 4.

Figure 4
Distribution of the Studies on STEM Education for Gifted Students by Country
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According to Figure 4 in the SCOPUS database, the United States contributed most to the literature
with 86 studies on STEM education for gifted students. This is followed by Germany with six studies,
Australia with four, and the Netherlands, Saudi Arabia, and Turkey with three studies each.
Indonesia, Taiwan, Malaysia, the United Kingdom, South Korea, and India contributed to the
literature with two studies.

Studies by Keywords

The VOSviewer program was used to create a network structure based on the keywords of the
studies conducted on STEM education for gifted students. Through the analysis undertaken with
the VOSviewer program, 418 keywords from the 124 articles indexed in SCOPUS on STEM
education for gifted students were grouped into 37 clusters. As seen in Figure 5, the word network
and connections between words are centered around the STEM concept and concepts representing
gifted students (such as gifted education and experts). Apart from the terms “STEM,” “Gifted,” and

7 a /A7

“Talented,” the terms “science,” “mathematics,” “engineering,” and “technology” are the most

frequently recurring keywords. The term “Science” is the most frequently recurring keyword, with
a frequency of 17 and a total link strength of 103, while the term “Technology” appears less regularly
(frequency: 4; total link strength: 32) compared to the others. It is seen that concepts such as spatial
ability, creativity, specialized schools, enrichment, and gender differences come to the fore
concerning gifted students. According to the SCOPUS database, the network of keywords that are
repeated at least twice in the studies on STEM education for gifted students is shown in Figure 5.
The requirement for keywords to appear at least two times aims to eliminate accidental inclusion of
terms.

Figure 5
Keyword Network of the Studies on STEM Education for Gifted Students According to the SCOPUS Database
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In Figure 5, the relationship between the keywords in the studies from 2014 to 2022 is indicated in
different colors. According to the obtained keyword network, STEM was predominantly associated
with gender differences, career choices, gifted student schools, cognitive skills, and counseling.
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Towards 2016, the idea of STEM was commonly used with the concepts of spatial ability, creativity,
engineering, teachers of gifted students, and age. Towards 2018, STEM was most widely used with
concepts such as STEM schools, STEM interest, talent development, problem-based learning, and
gifted female students. Finally, in the current literature, STEM was more commonly used with
concepts such as social needs, career development, creative problem-solving, and gifted student
status.

However, there are also important concepts that are repeated only once. Keywords such as
entrepreneurship, secondary school career guidance, secondary school career interest, and e-
learning, which have become more prevalent in recent times and also represent the mission of STEM
education (NSF report), were found to be mentioned only once.

According to the SCOPUS database, recurring keywords related to STEM education for gifted
students are ranked by frequency in Table 2.

Table 2

The Most Frequently Recurring Keywords on STEM Education for Gifted Students
Keywords Frequency of repetition
STEM 53
Gifted 21
Gifted Education 19
Science 17
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As seen in Table 2, the most frequently recurring keywords are STEM, Gifted, Science, and
Mathematics, followed by talent development repeated 13 times, spatial ability six times,
enrichment, gender differences, creativity, exceptional talent and gender five times, specialized
schools four times, rural, professional development, creative problem solving, teacher of gifted,
STEAM, academic achievement, curriculum and mentoring three times each.

According to the SCOPUS database, the word network for studies centered on the concept of
“Science” in STEM education for gifted students by year is shown in Figure 6.

Figure 6

The Word Network for Studies on STEM Education for Gifted Students Centered on the Concept of “Science”
in the SCOPUS Database.
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According to Figure 6, in the studies on STEM education for gifted students, the critical concept of
science is used, apart from the elements that make up STEM, together with terms such as rural,
differentiated teaching, talent development, specialized schools, preschool, high school, teacher of
the talented, gender, motivation, engineering, IQ and enrichment.

According to the SCOPUS database, the word network for studies centered on the concept of
“Technology” in STEM education for gifted students by year is shown in Figure 7.
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Figure 7

The Word Network for Studies on STEM Education for Gifted Students Centered on the Concept of
“Technology” in the SCOPUS Database.
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According to Figure 7, in the studies on STEM education for gifted students, the critical concept of
technology is used, apart from the elements that make up STEM, together with terms such as rural,
differentiated teaching, talent development, specialized schools, and enrichment.

According to the SCOPUS database, the word network for studies centered on the concept of
“Mathematics” in STEM education for gifted students by year is shown in Figure 8.
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Figure 8

The Word Network for Studies on STEM Education for Gifted Students Centered on the Concept of
“Mathematics” in the SCOPUS Database.
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According to Figure 8, in the studies on STEM education for gifted students, the critical concept of
mathematics is used, apart from the elements that make up STEM, together with terms such as rural,

differentiated teaching, talent development, specialized schools, preschool, high school, teacher of
the gifted and enrichment.

According to the SCOPUS database, the word network for studies centered on the concept of
“Engineering” in STEM education for gifted students by year is shown in Figure 9.
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Figure 9

The Word Network for Studies on STEM Education for Gifted Students Centered on the Concept of
“Engineering” in the SCOPUS Database.
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According to Figure 9, in the studies on STEM education for gifted students, the critical concept of
engineering is used, apart from the elements that make up STEM, together with terms such as rural,
teacher of the gifted, gender, middle school, summer program, and talent development.

Results and Discussion

The current study aims to reveal the international literature on STEM education for gifted students
through a bibliometric analysis. The findings of this study are expected to make significant
contributions by showing the trends and gaps in the relevant literature. For this purpose, studies on
STEM education for gifted students in the SCOPUS database were visualized through the
VOSviewer program.

In the study, it was seen that the works of C. ]J. Maker, J. Wai, S. G. Assouline, D. Lubinski, and C. P.
Benbow on STEM education for gifted students came to the fore. It is essential to emphasize
scientists who have worked in STEM or STEAM fields to save time for researchers who will work in
this field. Furthermore, highlighting the works of these authors in the area of STEM or STEAM
through bibliometric analyses and identifying articles that cite these authors enables more accessible
access to a broader range of literature in languages other than English or Turkish.

On the other hand, it was determined that the highest number of studies on STEM education for
gifted students in the SCOPUS database was conducted in the United States, Germany, Australia,
the Netherlands, Saudi Arabia, and Turkey.

According to the findings obtained in terms of key concepts, the concept of science forms the most
connections with other key concepts in the studies on STEM education, while the idea of engineering
forms the fewest connections. Thus, the image of STEM is most closely associated with the idea of
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science and least closely related to the concept of engineering.

According to the word network, before 2014, STEM was primarily associated with gender
differences, career choices, schools for gifted students, cognitive skills, and counseling. Studies
guiding the psychosocial development of STEM students (Cross & Frazier, 2010), addressing special
schools and alternative options for gifted students (Olszewski-Kubilius, 2009), and examining
gender differences in solving global issues (Malin & Makel, 2012) support this finding. In studies
conducted in 2016, it was found that the concept of STEM was commonly associated with spatial
ability, creativity, engineering, teachers of gifted students, and age (Root-Bernstein, 2015; Andersen,
2014). In 2018, it was determined that STEM was more commonly associated with STEM schools,
STEM interests, talent development, problem-based learning, and gifted female students (Liu et al.,
2018; Wai & Allen, 2019). Finally, in the current literature, STEM was more commonly used with
concepts such as social needs, career development, creative problem-solving, and gifted student
status (Yu & Jen, 2019; Alfaiz et al., 2020). However, it is also observed that in recent years, there
have been efforts to integrate STEAM education for gifted students into the curriculum (Lage-
Gomez & Ros, 2021). On the other hand, there has been an increasing trend in recent times towards
studies related to career development. Especially in the United States, the “Advanced Placement
(AP) Program” is an excellent example of increasing the number of students choosing STEM careers
among secondary education students. Research has been conducted on the student career interest
in STEM (Warne et al., 2019), career planning based on students’ perceptions of professional
stereotypes, abilities, and career interests from fifth-grade level to university level in advanced
STEM courses (Barth et al., 2018), and the relationship between gender roles, career self-efficacy, and
STEM-based career preferences among gifted female students at the high school and university
levels (Yu & Jen, 2021).

On the other hand, in the studies indexed in the SCOPUS database on STEM education for gifted
students, keywords such as entrepreneurship (Tovar et al., 2017) and career interest (Warne et al.,
2019), which are more popular and represent the mission of STEM education (NSF report), were
encountered only once. STEM education is an appropriate educational model that directs students'
career plans toward STEM disciplines, imparts the necessary skills, and enables them to develop
original solutions to complex problems in line with their areas of interest (Ulger & Cepni, 2018). In
this regard, it is believed that increasing research on these topics, which align with the initial purpose
of STEM, will significantly contribute to the literature.

Suggestions

Researchers planning to conduct studies on the concepts of STEM or STEAM are recommended to
perform bibliometric analyses in different databases in the relevant literature. Furthermore, in this
study, it was noticed that publications by researchers from countries that have shown high
achievement in international exams, such as PISA, are rarely or not published in the sources indexed
in the SCOPUS database. Different studies can be planned for STEM or STEAM-related research
conducted in countries with high success in international exams, such as PISA and TIMSS.
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OZET

MAKALE BILGISi

Mevcut arastirmanin amaci, 6zel yetenekli ogrencilere yonelik STEM egitimi
konusundaki makaleleri bibliyometrik analizini saglamaktir. Bu baglamda 6zel
yetenekli 6grencilerle STEM ve STEAM egitimi konusu tizerine yapilan ve SCOPUS
veri yapilmis ve
yorumlanmistir. Analiz siireci, betimsel arastirma yaklasimina dayali bibliyometrik
haritalama yontemi ile yiiriitiilmiistiir. SCOPUS veri tabaninda bu iki alana ait
calismalar birlikte sinirlandirmak amaciyla “Gifted” veya “Talented” ve “STEM”
veya “STEAM” anahtar kavramlariyla tarama yapilmistir (Erisim tarihi: 22.06.2022).
flk tarama asamasinda 464 adet caligmaya ulasilmigtir. Ancak arastirma amaciyla
Ortlisen, hakem siireci tamamlanmis, sosyal bilgiler ve egitim alaninda ¢alisilmuis,
meta-sentez, meta-analiz ve derleme haricinde olan 124 tanesi tizerinde analiz
yapilmasina karar verilmistir. Analiz, VosViewer programiyla gerceklestirilmistir.
Elde edilen bulgulara gore 2017 yilindan itibaren ilgili konu {izerine yapilan
calismalarda artis gdzlenmistir. En fazla yayin ise 86 ile ABD’dir. Ozel yetenekliler
igin STEM egitiminde uzamsal beceri, yaraticilik, Ozellestirilmis okullar,
zenginlestirme, cinsiyet farkliliklar1 gibi kavramlarin 6n plana c¢iktig1 goriiliirken,
girisimcilik, kariyer rehberligi, kariyer ilgisi ve e-6grenme gibi konularda daha fazla
aragtirmaya ihtiya¢ oldugu belirlenmistir. Bu agidan ileride yiiriitiilmesi planlanan
arastirmalar agisindan diger veri tabanlarinda STEM veya STEAM ile ilgili alanyazin
taranarak, alanda daha az galisilmis becerilere yonelik bibliyometrik ¢alismalar
gergeklestirilebilir.
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Giris

STEM kavrami, Fen (Science), Teknoloji (Technology), Miithendislik (Engineering) ve Matematik
(Math) kavramlarinin bas harflerinden olugsmaktadir. Kavram, NSF [National Science Foundation]
tarafindan diizenlenen bir raporda ilk defa “SMEveT” olarak ge¢mistir. Rapor, ABD'nin Diinya
tilkelerinin bilim ve teknoloji yarisinda geriye diismemesi igin bireyleri daha fazla fen, teknoloji,
miihendislik ve matematik alanlarma iliskin mesleklere yoneltmek amaciyla ortaya konmustur. Bu
sebepten politik bir adimla yola ¢ikildig1 soylenebilir (Karatas, 2017; NSF, 2015). Ciinkii uluslar,
STEM alanlarindaki gelismeler sayesinde yetisen ¢ok sayida nitelikli ve iyi egitimli bireyin artmasi
ile kiiresel rekabete ayak uydurabilecegini diisiinmektedir. Bu sebepten beseri sermaye, bir tilkenin
en 6nemli kaynag: olarak goriilmektedir.

STEM egitimi, akademik kavramlarin gercek diinya ile entegrasyonuna iliskin bir 6grenme
yaklagimi tagimasindan dolay: disipinlerarasi bir yaklasim olarak goriilmektedir (Ha ve digerleri,
2020). STEM, cagdas egitim igerisinde bilimin, teknolojinin ve miihendisligin 6nemini ifade
etmektedir (Bybee, 2010). Temelde yapilandirmaciligin ilkelerine ve otuz yillik biligsel bilimin
bulgularina dayanan, alanlarindaki soyut anlayislar1 diizenleyerek 6grencilerin bilgiyi aktif olarak
inga etmesine firsat saglayan, bilgi ve 6grenen merkezli olmasinin yani sira pedagoji dogasina uygun
olan, 0grenme siireci igerisinde sosyal etkilesimi saglayan bir ortamdir (Sanders, 2009). Ayni
zamanda STEM egitimi siirecinde; alanlarin (fen, teknoloji, matematik, miithendislik) birbirinden
bagimsiz igerik olarak degil, birbiriyle entegre edilen bir disiplin olarak goriilmesi, icerik, pedagoji
ve etkinliklerle harmanlanmasi, uygulanan Ogrencilerin  degerlerinin, tutumlarmin,
motivasyonlarmin, 6zgiivenlerinin dikkate alinmasi ve 6grencilerin STEM teknolojilerini verimli bir
sekilde kullanmasi1 hususlarinin dikkate alinmas: gereklidir (Zollman, 2012).

STEM egitim programi, ilkdgretimden itibaren baslayan, ortadgretim ile devam eden ve ardindan
mesleki egitim ile son bulan bir kariyer planlamasidir. Bu anlamda yalnizca ortak ogretim
programlari i¢in degil, 6zel yetenekli 6grenciler i¢in de zenginlestirilmis egitim programinda STEM
egitimine yonelik uygulamalarin yer almast nerilmektedir (Ulger ve Cepni, 2018). Ozel zekali veya
yetenekli Ogrenciler, fen ve matematige karsit yiiksek motivasyon, ortalamanin iizerinde bir
akademik bilgi, beceri ve yaraticiliga sahiptir (Jang ve digerleri, 2013). Bu nedenle, bilim ve teknoloji
alanindaki kariyer yolu bakimindan yiiksek potansiyele sahip oldugu icin (Roman, 2012), 6zel
yetenekli 0grenciler igin zenginlestirilmis ve farklilastirilmis bir ders programinin kullanilmas:
onerilmektedir (Ericsson, 2014; Miedijensky ve Tal, 2016).

STEM egitimi, egitim sistemimizin temel amaclarindan olan; problem c¢ozebilen, elegtirel
diistinebilen, grup ¢alismasina yatkin, dizayn siirecine dahil olan, iletisim becerisi yiiksek, teknoloji
ve bilgi okuryazari, problemler ve farkli durumlar karsisinda esnek diistinebilen, farkli durumlara
hizli uyum saglayabilen yani kisaca 21. yy becerilerine sahip, nitelikli bireylerin yetistirilmesinde
onem tasimakla birlikte dogustan 6zel yetenege sahip bireylerin var olan performanslarini en st
diizeyde kullanabilmeleri admna da olduk¢a ¢ok onemlidir (Asghar ve digerleri, 2012). STEM
yaklasimi kullanilarak gerceklestirilen egitim, farkli ozelliklere sahip Ogrencilerde Ornegin 6zel
yetenekli 6grencilerde sorunlara ozellikle teknik ¢oziimlerin {iretilmesi, bilgide kalicihigmn ve
derinligin artirilmas1 anlaminda olumlu yonde etki etmektedir (Becker ve Park, 2011). STEM
kullanilarak gergeklestirilen egitim siirecinde 6zel yeteneklilerin cok boyutlu diisiinmelerine olanak
saglayarak yeteneklerini ortaya ¢ikarici etkinlikler gerceklestirilebilmektedir (Ozcgelik ve Akgiindiiz,
2018). Bu baglamda 0zel yetenekli 6grencilerin bilim dallarinin temellerini atmasi ve toplumsal
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sorunlara pratik ¢oziimler olusturabilmelerinde STEM egitiminin énemi yadsinamaz.

Yirmi birinci ytlizyildaki teknoloji cagr siirdiikge bilim, teknoloji, miihendislik ve matematik (STEM)
alanlar1 disiplinleraras1 olmasi bakimindan da diinya ¢apinda giderek daha fazla ilgi gormeye
baglamistir. Son dénemde STEM egitimine, yaraticilik ve yenilikcilik yoniinden eksik kaldig:
elestirileri iizerine, “Sanat (Art)” disiplinini de dahil edilerek, bilim ve teknoloji alanindaki
ilerlemeyi estetik agidan da gelistirecek STEAM (Bilim, Teknoloji, Miithendislik, Sanat ve Matematik)
egitimi benimsenmeye baslanmistir. Bu durum basta yiiksekdgretim programlar: olmak iizere
(Mooney ve Lauback, 2002) birgok tilkenin egitim paradigmasini etkilemistir (Corlu, 2014). Boylece
bircok egitim toplulugu, STEM disiplinlerinin egitime entegrasyonuna iliskin girisimlerde
bulunmustur (Ha ve digerleri, 2020). Diger taraftan Diinya’da bir¢ok iilke’nin egitim otoriteleri (The
Next Generation Science Standarts, National Science Foundation, Uluslararast Teknoloji ve
Miihendislik Egitimi Dernegi, Ulusal Miihendislik Akademisi vb.), egitim programlarim1 bu
dogrultuda yeniden gozden gegirme ve diizenleme yoluna gitmistir (Aydeniz ve Bilican, 2018).

Egitim programlar igerisinde STEM egitimine de yer veren Amerika Birlesik Devletleri, Kaliforniya
Eyaleti'nde lise diizeyleri okullarda STEM merkezli kariyer egitimleri verilmesinin yani sira saglik,
fen ve matematik odakl kariyer egitimleri tizerinde de durulmaktadir (National Research Council,
2011). Son zamanlarda STEM egitimine sanat1 da dahil ederek problem ¢ozmeye dayali, bilim ve
teknoloji odakli, 6grencilerin ilgisini ve anlayisini artirmaya yonelik ¢alismalar yapan diger bir tilke
olan Giiney Kore’de ise yetenekleri gelistirme merkezli bir STEAM cergevesi hentiz yoktur (Kim ve
Chae, 2016). STEM egitiminin dogru uygulanabilmesi adina STEM hizmet i¢i 6gretmen egitimi
girisiminde bulunan tilkelerden biri olan Fransa’da da ulusal bir “Bilim Evleri” ag1 olusturulmustur
(Kearney, 2015). Birlesik Krallik’ta ise STEM egitimleri ilkokuldan itibaren verilmeye
baslanmaktadir. Bu sebeple 6grencilerin genellikle tiniversite donemlerinde bilime ve matematige
katilim oran1 artmaktadir (Avrupa Komisyonu/EACEA/Eurydice, 2011). Finlandiya’da da daha ¢ok
kiz 6grencilerin fene ilgisini artiracak faaliyetler ile bilime ve teknolojiye karsi olan tutumlarin
iyilestirici calismalar diizenlenmektedir (Avrupa Komisyonu/EACEA/Eurydice, 2012).

Tiirkiye’de STEM egitimine yonelik ¢alismalarin Corlu (2014) ile editor ¢agrisi sonrasinda basladig:
diisiiniilmektedir. Gerek uluslararas: gerekse ulusal alan yazinda STEM egitimine iligkin gelismeler
devam ederken, 2018 yilinda yayimlanan Fen Bilimleri Ogretim Programi kapsaminda da bireylere
matematik, fen ve teknoloji alanlarinda da yetkinlikler kazandirilmas: vizyonu belirlenmistir (MEB,
2018). Ancak STEM egitimi alan yazininda hala 6nemli bosluklarin yer aldig: ifade edilmistir. Bu
bosluklarin tespit edilmesi ve giderilmesinde; sistematik derleme, metasentez, metanaliz ve
bibliyometrik uygulamalara iliskin oneriler getirilmistir (Giilhan, 2022). Ayrica alan yazin
taramasinda yanliligin ortadan kaldirilmasz igin farkli veri tabanlarindan yararlanilmasi 6nerilmistir
(Bigakg1 ve Baloglu, 2021).

Bir konuya iligkin alan yazin hakkinda genel gerceve ortaya koymak amaciyla bibliyometrik analiz
yonteminden faydalanilmaktadir (Tosun, 2020). Bibliyometrik yontemler bir konu hakkinda
aragtirmacilara, aragtirmanin tarihi, mevcut durumu ve gelecegine iliskin olas1 egilimler hakkinda
bilgi saglarken (Vogel ve Masal, 2015), ilgili literatiire iliskin arastirmalar: haritalamak amaciyla da
kullanilmaktadir (Cobo ve digerleri, 2011). Diger taraftan belirli bir konuya iligkin genel egilim
hakkinda, istatistiki verilere dayanarak o konu iizerinde arastirma yapacak kisilere, konunun eksik
ya da c¢alisiimamais boliimleri hakkinda veriler de sunmaktadir. Bu dogrultuda konuya ilgi duyan
aragtirmacilara ilgili alan yazmin eksik yonleri hakkinda farkindahk kazandiracag:
diistintilmektedir (Akkaya ve Ertekin, 2021). Bibliyometri, belli alanlardaki yapilan arastirmalarin
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yoneldikleri noktalari, oranlarini ¢oziimlemek igin kullanilan bir yontemdir. Bibliyometrik analiz,
yapilan ¢alismalarin, arastirildig: tilkeler, yazar ismi, dergi ismi, kurum ismi, makalenin gesidi ve
arastirilan konularin alanlari gibi nitelikleri siniflandirma firsati saglar. Ayni1 zamanda bibliyometrik
analiz ile sayisal baglantilar, giincel konular, yazarlar, sosyal ve is iligkileri géz oniine alinarak
hazirlanan calisma konularindan daha giivenilir sonuglar elde edilmektedir. Bibliyometrik
calismalar, bilimsel yayinlarin kendi degerlendirmelerini yapmalarim1 miimkiin kilarak bilimsel
yayin ilkelerine uygunlugun saglanmasina imkan tanimaktadir (Al ve digerleri, 2010). Bibliyometri;
kitap, makale, dergi gibi bilimsel yaymnlarin yazar, igerik, atif, kurum, iilke gibi bilgilerinin
istatistiksel verilere doniistiiriilerek, uygun alan, kurum, iilke, yazar ve yazarlar aras1 baglantilar
icin kullanilabilecek bir biitliin haline dontistiiriilmesi olarak ifade edilebilir (Al ve Tonta, 2004;
Broadus, 1987; Osareh, 1996).

Ozel yetenekli Ogrencilerle yapilan ¢alismalarin bibliyometrik analizine iliskin alan yazin
incelendiginde simirli sayida calismaya rastlanmaktadir (Bigak¢1 ve Baloglu, 2021). Bu baglamda
Glineydogu Asya Milletler Birligi'ni olusturan (Filipinler, Malezya, Tayland, Endonezya,
Singapur... vs.) lilkelerde STEM egitimi iizerine yapilan ¢alismalarin bibliyometrik analizi (Ha ve
digerleri, 2020). Ustiin yetenekli 6grencilere STEM egitimi iizerine yapilan caligmalarin tematik
analizi (Ulger ve Cepni, 2020) yapildig: tespit edilmistir. Ayrica Giilhan (2022), Tiirkiye’de STEAM
iizerine yapilmis arastirmalardaki genel egilimleri incelerken, Tosun (2022) ise WoS (Web of Science)
veri tabaninda Ozel egitim gerektiren Ogrencilerle fen egitimi {izerine yapilan arastirmalarn
bibliyometrik ve igerik analizlerini gergeklestirmistir. Mevcut arastirmada ise Ozel yetenekli
ogrencilerde STEM ve STEAM konusu tizerine yapilan ve SCOPUS veri tabaninda taranan
calismalarin bibliyometrik analizi yapilmis ve yorumlanmistir. STEM egitiminin 6zel yetenekli
ogrencilerde erken yaslardan itibaren uygulanmasi, bu c¢ocuklarda oOzellikle miihendislik
alanlarinda mesleki kariyer ve yonelim acisindan daha ilgi cekici hale getirmektedir. Ayrica STEM
egitimi ile disiplinler aras1 ¢alismalarda ogrencilerin bilimsel siire¢ yetkinliklerini olumlu yonde
etkileyerek yiiksek nitelikli iiriin ve projeler gelistirmelerine destek olur (Yildiz, 2022). Bibliyometrik
analiz sonuglar: alan yazindaki bosluklarin belirlenmesine katki sagladig: icin (Celik ve digerleri,
2023) ozel yetenekli 6grencilerin STEM egitimi {izerine yapilacak calismalara 1sik tutacag ve
iilkemizde 6zel yetenekli 6grencilere; rehberlik yapacak 6gretmenlerin se¢imine ve STEM egitimi
kapsaminda girisimcilik, kariyer ilgisi, miihendislik tasarim ve kariyer planlamasma yonelik
calismalarin artirilmasi alan yazina 6nemli katki saglayacag: diistintilmektedir. Arastirma stirecinde
su sorulara cevap aranmugtir:

1. Uluslararas: alan yazinda 6zel yetenekli 6grenciler i¢in STEM egitimi arastirmalarinin yillara
gore dagilimi nasildir?

2. Uluslararas: alan yazinda 6zel yetenekli 6grenciler icin STEM egitimine en fazla katki
saglayan arastirmacilar kimlerdir?

3. Ozel yetenekli 6grenciler icin STEM egitimi alan yazinmna katki saglayan {ilkeler
hangileridir?

4. Uluslararas: alan yazinda 6zel yetenekli 6grenciler i¢in STEM egitimi kapsaminda yapilan
¢alismalarm konu ag1 haritas: nasildir?
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Yontem

Mevcut arastirma betimsel arastirma yaklasimima dayali bibliyometrik haritalama yontemi ile
yuriitiilmistiir. Bibliyometrik analizler, cesitli veri tabanlarinda bir konuya iliskin makalelerin meta
verilerinden yararlanarak, ilgili alan yazindaki yazarlar, genel egilimler, paradigma degisimleri ve
kilit noktalara iliskin bilgiler hakkinda bir ¢ergeve olusturmaktadir (Roemer ve Borchardt, 2015). Bu
baglamda bu calismada STEM ve STEAM hakkinda yayimlanan makaleleri bibliyometrik
parametreleri goz oniinde bulundurarak irdelemek ve var olan durumu ortaya koymak amaciyla
betimsel tarama modelinde yapilandirilmistir.

Verilerin Toplanmasi

Bibliyometrik analizler, belirli zaman dilimlerinde kisiler veya kurumlar tarafindan yapilmis
yaynlar arasindaki iligkileri sayisal olarak ortaya koymaktadir. Ancak bu veriler tiim makale veri
tabanlari tarafindan gergeklesmemektedir. Mevcut arastirmanin amaci dogrultusunda ilgili literatiir
taramasi, farkhi disiplinlerin yer aldig1 dergileri endeksleyen SCOPUS veri tabanindan
yararlanilarak 22.06.2022 tarihinde 11:00-18:00 (GMT +3) saatleri arasinda gergeklesmistir.
Bibliyometrik analiz i¢in SCOPUS veri tabaninin kullanilmasi, diger veri tabanlarina gore daha
kapsamli disipline ev sahipligi yapmasi, kullanicisina daha genis dergi profile sunmasindan
kaynaklanmaktadir (Akkaya ve Ertekin, 2021; Falagas ve digerleri, 2008). Uluslararas: alan yazinda
ozel yetenekli 6grenciler i¢in gesitli kavramlarin kullanildig1 goriilmektedir. Bu kavramlar genellikle
“gifted” ve “talented” iizerinde yogunlastig1 goriilmektedir. Bu sebepten 6zel yetenekli 6grenciler
ile yapilan ¢alismalar1 simirlandirmak amaciyla “gifted” ve “talented” kelime islemcisi ile tarama
islemi gerceklestirilmistir. Diger taraftan Fen, Teknoloji, Miihendislik ve Matematik egitimlerine
iliskin ¢alismalar1 simirlandirmak amaciyla “STEM” ve “STEAM” kelime islemcisi ile tarama islemi
gerceklestirilmistir. SCOPUS veri tabaninda bu iki alana ait ¢alismalar1 birlikte smirlandirmak
amaciyla “Gifted*” or “Talented” and “STEM” or “STEAM” anahtar kavramlariyla tarama
yapilmistir (Erigim tarihi: 22.06.2022). flk tarama asamasinda 464 adet calismaya ulagilmistir.
Calismalar, hakem siirecini basariyla tamamladigindan emin olmak amaciyla “makaleler” (research
article) ile siirlandirilarak 236 adet makaleye ulasilmistir. Ardindan ¢alisma alanlarinin “sosyal
bilimler” ya da “egitim bilimleri” ¢alisma alani ile sinirlandirilarak 157 ¢alismaya indirgenmistir. Bu
157 ¢alismanin baslik, 6zet metin ve anahtar kelimeleri tek tek incelenerek arastirmanin amaci ile
tutarll olup olmadig1 kontrol edilmis, arastirma amaciyla Ortiisen 124 tanesi tizerinde analiz
yapilmasina karar verilmistir. Mevcut calismada arastirmaya dahil edilen makalelerde sadece STEM
kisaltmasi kullanilmistir. Arastirmaya dahil edilen calismalara iliskin akis semas: Sekil 1’de
gosterilmistir.

Dahil edilme kriterleri:

1. Arastirma kapsami, 22 Haziran 2022 saat 11:00’a kadar olan zaman diliminde yayinlanmis olan
calismalar ile sinirlandirilmistir.

2. Degerlendirmeye alinan calismalar, hassas bir kor hakemlik degerlendirme siirecinden gecen
arastirma makalelerini kapsamaktadir.

3. Aragtirmanin bashginda, 6zet metninde veya arastirmanin anahtar kelimeleri arasinda 6zel
yetenekli 0grencileri temsil eden gifted veya talented kavramlari yaninda, ogretim siirecine iliskin
STEM veya STEAM kavramlarini igeren ¢alismalari: kapsamaktadir.
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Harig tutulma kriteri ise bir adet olup su sekildedir;

1. Tam metin bildiri, 6zet metin bildiri, kitaplar ve kitap boliimlerinden olusan yayinlarin, hakem
stirecine iligskin net bilgiler sunmadigindan dolay:1 kapsam disinda tutulmustur.

Sekil 1

Analiz Oncesi Bibliyometrik Analize Déhil Edilecek Yayimlarin Belirlenme ve Analiz Siireci

“Gifted*” or “Talented” and “STEM” or "STEAM" anahtar
kavramlariyla alan yazin taramasi

(n: 464 adet calisma)

"Makaleler" hakem siirecini bagari ile tamamlama

(n: 236 adet ¢alisma)

"Sosyal Bilimler" ve "Egitim Bilimleri" ¢calisma alan1

(n: 157 adet galisma)

(157 caligmaya ait baglik, 6zet ve anahtar kavramlarin tek tek
taranmasi ve arastirma amaciyla ortiisen ¢alismalarin

belirlenmesi

(n: 124 adet calisma) B

124 ¢alismanin SCOPUS kiinyeleri VOSviewer programi ile;

yillara, arastirma yazarlari, tilkelere ve anahtar kavramlar
agisindan analiz edilmistir.

Dahil edilme ve hari¢ tutulma kriterleri sonucunda 124 adet calisma, VOSviewer programi
araciligryla bibliyometrik analize tabi tutulmustur. VOSviewer, dergi, arastirmaci veya bilimsel
yaymlar1 alintilama, bibliyografik eslestirme veya ortak yazarlik iliskilerine dayali olarak
bibliyometrik aglar1 olusturmak ve gorsellestirmek icin kullanilan bir yazilim aracidir. Bu bakimdan
bilimsel literatiirden ¢ikarilan 6nemli terimlerle ilgili metin madenciligi islevi sunar.

Bu arastirmada bibliyometrik analiz, VOSviewer yazilimi kullanilarak gergeklestirilmistir. Yazilim,
Web of Science, Scopus, Dimensions, Lens ve PubMed gibi veri tabanlarindan indirilen kaynaklarin
her birini kendi i¢inde ve birbirinden bagimsiz bir sekilde analiz edilmesine imkan vermektedir. Bu
sebepten mevcut arastirmada yalmizca SCOPUS veri tabaninda taranan kaynaklar iizerinde
bibliyometrik analiz yapilmistir. Bu ayni zamanda arastirmanin siirlilig1 olarak kabul edilmektedir.

Bulgular

Yillara Gore Yapilan Calismalar

Ozel yetenekli 6grencilerde STEM egitimi konusu iizerine yapilan makaleler yaymlandigi yil
agisindan incelenmistir. Elde edilen bulgular Sekil 2'de gosterilmistir.
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Sekil 2

Ozel yetenekli 6grencilerle yapilan STEM egitimi calismalarin yillara gore dagilim
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Sekil 2’ye gore SCOPUS veri tabaninda 6zel yetenekli 6grencilerde STEM egitimi konusu iizerine
yapilan makalelerin 2010 yili (f:7) itibariyle uluslararasi literatiirde yer almaya basladig:
belirlenmistir. Bu tarihten itibaren 2011 yilinda 4 adet, 2012 yilinda 5 adet, 2013 yilinda 10 adet, 2014
yilinda 8 adet, 2015 yilinda 9 adet, 2016 yilinda 1 adet, 2017 yilinda 14 adet, 2018 yilinda 13 adet,
2019 yilinda 12 adet, 2020 yilinda 16 adet, 2021 yilinda 16 adet ve 2022 yilinda 5 adet ¢alismaya
rastlanmuistir.

Arastirma Yazarlar1 Acisindan Yapilan Calismalar

Ozel yetenekli 6grencilerde STEM egitimi konusunda yaptig1 calismalara en fazla atif alan yazarlar
incelenmistir. Elde edilen bulgular Sekil 3'te gosterilmistir.

Sekil 3
SCOPUS Veri Tabanina Gire Ozel Yetenekli Ogrencilerle STEM Egitimi Konusundaki Alan Yazinda En
Fazla Atif Alan Yazarlar

assouline s.g.
lubinski d.

Sekil 3’e gore ilgili alan yazinda en fazla atif alan galismalarin yazarlari, daha yogun ve daha genis

renk ile sematize edilmistir. Buna gore ilgili alanyazinda Lubinski, D., Benbow, C. P ve Wai, J'nin
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yaptig1 calismalarin daha fazla atif aldig1 soylenebilir.

Ozel yetenekli 6grencilerle STEM egitimi iizerine ¢alisan yazarlarin, ilgili konu hakkindaki ¢alisma
ve atif sayilar1 Tablo 1'de gosterilmistir.

Tablo 1

Ozel Yetenekli Ogrencilerde STEM Egitimi Konusunda Atif Alan Yazarlar
Yazarlar Calisma sayis1 Atif sayis1
Maker, C.]. 5 46
Wai, J. 4 253
Assouline, S. G. 3 39
Mahatmya, D. 3 39
Ihrig, I. M. 3 39
Cotabish, A. 3 54
Dailey, D. 3 54
Subotnik, R. F. 3 93
Ford, D. Y. 3 37
Lubinski, D. 3 320
Benbow, C. P. 3 306
Jen, E. 3 16
Olszewski-Kubilius, P. 3 53
Sternberg, R. J. 3 14
Lewis, C. W. 2 16
Almarode, J. 2 87

Tablo 1’e gore 6zel yetenekli 6grencilerde STEM egitimi konusundaki alan yazina Maker, C. J. bes
calisma; Wai, J. dort calisma; Assouline, S. G. {i¢ calisma ile katki sagladig1 belirlenmistir. Diger
taraftan Lubinski, D. ve Benbow, C. P. liger calisma ile; Lewis, C. W. ve Almarode, J. ise ikiser ¢calisma
ile alan yazina katki sagladig: tespit edilmistir.

Ulkelere Gore Yapilan Calismalar

Ozel yetenekli 6grencilerle STEM egitimi konusundaki alan yazinin, SCOPUS veri tabaninda yer
alan ¢alismalarin tilkelere gore dagilimi incelenmistir. Elde edilen bulgular $Sekil 4’de gosterilmistir.

Sekil 4
Ozel Yetenekli Ogrencilerle Yapilan STEM Egitimi Calismalarin Ulkelere Gére Dagilim

ABD S 36
Almanya mmm 6
Avustralya mm 4
Hollanda mm 3
Suudi Arabistan == 3
Tirkiye mm 3
Endonezya m
Tayvan =
Malezya m
Birlesik krallik m
Gliney Kore m
Hindistan m
israil, Avusturya, Tayland, Polonya, Rusya &
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Sekil 4’e gore SCOPUS veri tabaninda 6zel yetenekli 6grencilerle STEM egitimi konulu alan yazina
Amerika Birlesik Devletleri'nden 86 ¢alisma katki saglarken. Bunu alt1 ¢alisma ile Almanya, dort
calisma ile Avustralya, {i¢ ¢alisma ile Hollanda, Suudi Arabistan ve Tiirkiye takip ettigi
goriilmektedir. Ayrica Endonezya, Tayvan, Malezya, Birlesik krallik, Giiney Kore ve Hindistan iki
calisma ile literatiire katki sagladig1 belirlenmistir.

Anahtar Kavramlar A¢isindan Yapilan Calismalar

Ozel yetenekli dgrencilerle STEM egitimi {izerine yapilan galismalarin anahtar kelimelerinden
yararlanarak bir ag yapisini ortaya koyabilmek igin VOSwiever programi kullanilmistir.
Calismalara iliskin anahtar kelimelerin ag yapisini belirlemek amacryla SCOPUS veri tabaninda 6zel
yetenekli 6grencilerle STEM egitimi iizerine endekslenen 124 makaleden toplam 418 farkli anahtar
kelime, VOSviewer programiyla yapilan analizler sonucunda 37 kiime (Cluster) altinda
toplanmistir. Sekil 5 incelendiginde olusan kelime ag1 ve kelimeler arasindaki baglantilar STEM
kavrami basta olmak iizere 6zel yeteneklileri temsil eden (gifted education ve gifted) kavramlar:
etrafinda toplandig1 goriilmektedir. “STEM”, “Gifted” ve “Talented” kavramlar1 disinda science,
mathematics, engineering ve technology kavramlari en fazla tekrar eden anahtar kelimeler oldugu goze
carpmaktadir. Bunlardan Science kavrami en fazla tekrar eden (siklik: 17; toplam baglant1 103)
kavram iken technology kavrami ise digerlerine gore daha az tekrar eden (siklik: 4; toplam baglant:
32) kavram olarak goze carpmaktadir. Ozel yetenekliler icin uzamsal beceri, yaraticilik, ozellestirilmis
okullar, zenginlestirme, cinsiyet farkliliklar1 gibi kavramlarmn 6n plana ¢iktigr goriilmektedir. SCOPUS
veri tabanina gore 6zel yetenekli 6grencilerle STEM egitimi {izerine yapilan calismalarmn en az iki
defa tekrar eden anahtar kelimeler ag1, Sekil 5'te gosterilmistir. Anahtar kelimelerin en az iki defa
tekrar etmesi sarti, kavramin tesadiifi olarak yer almasindan arindirilmasi amaciyla tercih edilmistir.

Sekil 5

SCOPUS Veri Tabamna Gore Ozel Yetenekli Ogrencilerle Yapilan STEM Egitimi Calismalarmn Anahtar
Kelime A1

social/emotional needs

gender gifted girls career developrgent
science gducation
Ve ed
mengering
@ T
summer@rograms
engingering retemtion
rural edueation + talent demelopment
middleschool gifted education ¥ cognitivesabilities

teachersgfthe sifred
: excellence gap >
age/developgnental stage 2
i SQEP-c
secomdary spatial vigmalization
i€ technplogy St'em
differentiated instruction . educatlaﬁ’*‘—”de' differences % patidiability

mathematics h gifred gudents creative problem solving
7 enrichment £ afivi
A 2 (1 g(%d 97 ot exceptional talent

stem ipteresg
specializgd schools %

accelgpation teaching
achievemen tgP g
academic talent

early college entrance academic achievement
educationaliacceleration
residential@academies
@
21st century skills

Sekil 5’e gore 2014 yilindan 2022 yilina kadar olan ¢alismalardaki anahtar kelimelerin birbiri ile olan
iligkisi farkli renklerle belirtilmistir. Elde edilen kelime agina gore STEM kavrami; 2014 yilindan
once agirhikl olarak cinsiyet farkliliklari, kariyer segimi, iistiin yetenekli 6grenci okullari, biligsel beceriler
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ve rehberlik kavramlariyla ortak kullamildig1 goriilmektedir. 2016 yilina dogru yapilan ¢alismalarda
ise STEM kavrami; uzamsal yetenek, yaraticilik, miihendislik, 6zel yetenekli Ogrencilerin
ogretmenleri ve yas kavramlariyla ortak kullanildig1 tespit edilmistir. 2018 yilina dogru STEM
kavrami; STEM okullari, STEM ilgisi, beceri gelistirme, problem temelli 6grenme ve 6zel yetenekli
kiz 6grenci kavramlariyla daha fazla ortak kullanildigi belirlenmistir. Son olarak giincel alan
yazinda STEM kavrami; sosyal gereksinimler, kariyer gelisimi, yaratici problem ¢ozme ve 06zel
yetenekli 0grenci statiisii kavramlariyla daha fazla ortak kullanildig1 goriilmektedir.

Buna karsin yalnizca bir defa tekrar eden O6nemli kavramlar da bulunmaktadir. Girisimcilik,
ortaégretim kariyer rehberligi, ortaokul kariyer ilgisi ve e-6grenme gibi daha son zamanlarda daha
popiiler olan ve STEM egitiminin ortaya ¢ikis misyonunu (NSF raporu) da temsil eden anahtar
kelimelere yalnizca bir defa rastlanilmistir.

SCOPUS veri tabanina gore 6zel yetenekli 6grencilerle STEM egitimi konusunda tekrar eden anahtar
kelimeler frekans siralamasina gore Tablo 2'de gosterilmistir.

Tablo 2

Ozel Yetenekli Ogrencilerle STEM Egitimi Konusunda En Fazla Tekrar Eden Anahtar Kelimeler
Anahtar kelimeler Tekrarlanma siklig:
STEM (Bilim, teknoloji, mithendislik ve matematik) 53
Gifted (Ozel yetenekli) 21
Gifted Education (Ozel yetenekliler Egitimi) 19
Science (Fen/Bilim) 17

—
[68]

Talent development (Yetenek gelisimi)

STEM education (Bilim, teknoloji, miihendislik ve matematik egitimi)
Mathematics (Matematik)

Spatial ability (Uzamsal yetenek)

Science education (Fen egitimi)

Enrichment (Zenginlestirme)

Gender differences (Cinsiyet farkliliklari)
Creativity (Yaraticilik)

Exceptional talent (Olaganiistii yetenek)

Gender (Cinsiyet)

Engineering (Miihendislik)

Specialized school (Uzmanlasmis okul)
Technology (Tekonoloji)

Acceleration (Hizlanma)

Rural (Kirsal)

Education (Egitim)

Teaching (Ogretim)

Professional development (Profesyonel gelisim)
Creative problem solving (Yaratic1 problem ¢6zme)
Motivation (Motivasyon)

Teacher of gifted (Ozel yeteneklilerin 6gretmeni)
Age/development stage (Yas/gelisim diizeyi)

High school (Lise)

STEAM (Bilim, teknoloji, miithendislik, sanat ve matematik)
Academic achievement (Akademik bagari)
Academic talent (Akademik yetenek)

Curriculum (Miifredat)

Mentoring (Mentorliik)

W W W W WWWWWWWWWwrs O Orag ol gl g N N
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Tablo 2’ye gore STEM, Gifted, Science, Mathematics gibi arastirma kapsaminda kullanilan anahtar
kelimler disinda; yetenek gelisimi (Talent development) kavrami 13 kez, uzamsal beceri (Spatial
ability) alti kez, zenginlestirme, cinsiyet farkliligi, yaraticilik, farklilik becerisi ve cinsiyet
(enrichment, gender differences, creativity, exceptional talent and gender) kavramlar1 bes kez,
Ozellestirilmis okullar dort kez, kirsal alan, mesleki gelisim, yaratici problem ¢6zme, Ozel
yeteneklilerin egitmeni, STEAM, akademik basari, miifredat ve danisman/mentor (Rural,
professional development, creative problem solving, teacher of gifted, steam, academic
achievement, curriculum and mentoring) kavramlari ise ii¢ kez kullanildig1 goriilmektedir.

SCOPUS veri tabanma gore ozel yetenekli 6grencilerle STEM egitiminde “Fen” kavrami merkezli
yapilan ¢alismalarin yillara gore kelime ag1 Sekil 6’da gosterilmistir.

Sekil 6

SCOPUS Veri Tabanmna Gire Ozel Yetenekli Ogrencilerle Yapilan STEM Egitimi Caligmalarin “Fen”
Kavrami Merkezli Kelime Agt

gander
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Sekil 6'ya gore Ozel yetenekli 6grencilerle yapilan STEM egitimi ¢calismalarinda fen anahtar kavrama,
STEM'i olusturan elementler disinda, kirsal, farklilastirilmis G3retim, beceri gelistirme, ozellestirilmis
okullar, okuldncesi, lise, Ozel yeteneklilerin 0gretmeni, cinsiyet, motivasyon, miihendislik, IQ ve
zenginlestirme kavramlari ile ag yaptig1 goriilmektedir.

SCOPUS veri tabanina gore ozel yetenekli 6grencilerle STEM egitiminde “teknoloji” kavrami
merkezli yapilan ¢alismalarin yillara gore kelime ag1 Sekil 7’ de gosterilmistir.
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Sekil 7

SCOPUS Veri Tabanina Gore Ozel Yetenekli Ogrencilerle Yapilan STEM Egitimi Calismalarin “Teknoloji”
Kavrami Merkezli Kelime Ag1

engifigering
i@l edugation talent dWopment
middleischool gifted Wation
e

P/

techigglomy: — —
| differentiated instruction

mat paties
e, . =

specialiZgl schools

accel@gation

Sekil 7’ye gore Ozel yetenekli 6grencilerle yapilan STEM egitimi ¢alismalarinda teknoloji anahtar
kavrami, STEM'i olusturan elementler disinda, kirsal, farklilastirilmis Ogretim, beceri gelistirme,
ozellestirilmis okullar ve zenginlestirme kavramlari ile ag yaptig1 goriilmektedir.

SCOPUS veri tabanina gore 6zel yetenekli 6grencilerle STEM egitiminde “matematik” kavrami
merkezli yapilan ¢alismalarin yillara gore kelime ag1 Sekil 8’ de gosterilmistir.

Sekil 8

SCOPUS Veri Tabanina Gére Ozel Yetenekli Ogrencilerle Yapilan STEM Egitimi Calismalarin “Matematik”
Kavrami Merkezli Kelime A1

engi@i@ering

rggal edugation talent dWopment

middleschool gihed@cation
teachers.gfthe gifted
/

s'e
techiglogy
differentiated instruction

mathgmatics
hggp: enrighment w
specialiZg scHools =
Y

highgghool

Sekil 8’e gore Ozel yetenekli 6grencilerle yapilan STEM egitimi ¢alismalarinda Matematik anahtar
kavrami, STEM’i olusturan elementler disinda, kirsal, farklilastirilmis 6gretim, beceri gelistirme,
ozellestirilmis okullar, okuloncesi, lise, 6zel yeteneklilerin 6gretmeni ve zenginlestirme kavramlar:
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ile ag yaptig1 goriilmektedir.

SCOPUS veri tabanina gore 6zel yetenekli 6grencilerle STEM egitiminde “miihendislik” kavrami
merkezli yapilan ¢alismalarin yillara gore kelime ag1 Sekil 9'da gosterilmistir.

Sekil 9

SCOPUS Veri Tabamna Gére Ozel Yetenckli Ogrencilerle Yapilan STEM Egitimi Caligmalarin
“Miihendislik” Kavrami Merkezli Kelime A1
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Sekil 9’a gore 0Ozel yetenekli 6grencilerle yapilan STEM egitimi ¢alismalarinda miihendislik anahtar
kavrami, STEM'i olusturan elementler disinda, kirsal, 6zel yeteneklilerin 6gretmeni, cinsiyet,
ortaokul, yaz programi ve beceri gelistirme kavramlari ile ag yaptig1 goriilmektedir.

Sonug ve Tartisma

Mevcut arastirmanin amaci 6zel yetenekli 6grencilere yonelik yapilan STEM egitimine iligkin
uluslararasi alan yazini, bibliyometrik analizle ortaya koymaktir. Bu arastirma bulgulari ile ulusal
ve uluslararas: alan yazinda yapilan ¢alismalarin ve alan yazindaki bosluklarin yakindan takip
edilmesi bakimindan ulusal arastirmacilara 1sik tutmasi beklenmektedir. Bu amagla SCOPUS veri
tabaninda ozel yetenekli 6grenciler icin STEM egitimi {izerine yapilan calismalar, VOSviewer
programu araciligl ile gorsellestirilmistir.

Arastirma yazarlar1 agisindan 6zel yetenekli 6grencilerle STEM egitimi konusunda C. J. Maker, J.
Wai, S. G. Assouline, D. Lubinski ve C. P. Benbow’un yaptigi calismalarin 6n plana c¢ktig
gortilmiistiir. Bu alanda galisma yapacak olan arastirmacilarin zaman tasarrufu saglamasi agisindan
STEM veya STEAM alaninda ¢alisma yapmis olan bilim insanlarmin 6zellikle vurgulanmas:
onemlidir. Ayrica yazarlarin STEM veya STEAM alaninda gergeklestirilmis c¢alismalarinin
bibliyometrik analizler ile vurgulanmasiyla bu yazarlardan atif yapan Ingilizce veya Tiirkge harici
bilimsel makalelerin literatiirde bulunmasi saglanarak daha fazla farkl literatiire ulagim kolayligina
imkan saglamaktadir.

Diger taraftan tilkelere gore SCOPUS veri tabaninda 6zel yetenekli 6grencilerle STEM egitimi
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iizerine alan yazinda en fazla ¢alisma Amerika Birlesik Devletleri'nde yapildig: tespit edilirken,
bunu sirasi ile Almanya, Avustralya, Hollanda, Suudi Arabistan ve Tiirkiye'nin takip ettigi
goriilmektedir.

Anahtar kavramlar agisindan elde edilen bulgulara gére STEM egitimi {izerine yapilan ¢calismalarda
fen kavrami diger anahtar kavramlarla en fazla ag kuran, mithendislik kavramai ise en az ag kuran
kavram oldugu belirlenmistir. Buna gore STEM kavrami en fazla fen kavrami ile en az da
mithendislik kavrami ile 6zdeslestirildigi soylenebilir.

Kelime agma gore STEM kavrami; 2014 yilindan 6nce agirlikli olarak cinsiyet farkliliklari, kariyer
secimi, iistiin yetenekli 6grenci okullari, bilissel beceriler ve rehberlik kavramlariyla ortak
kullanildig1 goriilmektedir. STEM 6grencilerinin psikososyal gelisimlerine rehberlik yapildig:
(Cross ve Frazier, 2010), Ustiin yetenekli 6grenciler icin 6zel okullar1 ve alternatif seceneklerin ele
alindig1 (Olszewski-Kubilius, 2009) ve Diinya sorunlarinin ¢dziimiinde cinsiyet farkliliklarmin
incelendigi (Malin ve Makel, 2012) arastirmalar bunu desteklemektedir. 2016 yilina dogru yapilan
calismalarda ise STEM kavrami; uzamsal yetenek, yaraticihik, miihendislik, 6zel yetenekli
ogrencilerin 0gretmenleri ve yas kavramlariyla ortak kullanildig: tespit edilmistir (Root-Bernstein,
2015; Andersen, 2014). 2018 yilina dogru STEM kavrami; STEM okullari, STEM ilgisi, beceri
gelistirme, problem temelli 6grenme ve 6zel yetenekli kiz 6grenci kavramlariyla daha fazla ortak
kullanildig1 belirlenmistir (Liu ve digerleri, 2019; Wai ve Allen, 2019). Son olarak giincel alan
yazinda STEM kavrami; sosyal gereksinimler, kariyer gelisimi, yaratici problem ¢ézme ve 6zel
yetenekli 0grenci statiisii (Yu ve Jen, 2019; Alfaiz ve digerleri, 2020) kavramlariyla daha fazla ortak
kullanildig1r goriilmektedir. Bununla birlikte son yillarda o6zel yetenekli 6grenciler icin STEAM
egitiminin, miifredata entegre edilmesine iliskin calismalar yapilmaya da basladig1 goriilmektedir
(Lage-Gomez ve Ros, 2021). Diger taraftan kariyer gelisimine yonelik ¢alismalara son zamanlarda
daha fazla rastlanmaktadir. Ozellikle Amerika’da STEM Kkariyeri secen Ogrencilerin sayisini
artirmak amaciyla ortadgretim diizeyinde oOgrenim goren oOgrencilerin “Gelismis Yetistirme
(Advanced Placement [AP]) Programi ile STEM’e yonelik 6grenci kariyer ilgisi arasindaki iligki
(Warne ve digerleri, 2019), Besinci smif diizeyinden iiniversiteye kadar ileri STEM kurslarinda
Oogrenim goren Ogrencilerin mesleki kliseleri, yetenekleri ve kendi kariyer c¢ikarlarma iliskin
beklentileri iizerinden kariyer planlamasi (Barth ve digerleri, 2018) ve lise ve {iniversite diizeyinde
ogrenim goren Ozel yetenekli kiz 6grencilerin cinsiyet rolii, kariyer 6z-yeterlikleri ve STEM temelli
kariyer tercihleri arasindaki iligkiyi (Yu ve Jen, 2021) ortaya koyan aragtirmalara rastlanilmistir.

Bunun yaninda SCOPUS veri tabaninda 6zel yetenekli ogrencilerle STEM egitimi konusu
kapsaminda endekslenen ¢alismalarda girisimcilik (Tovar ve digerleri, 2017) ve kariyer ilgisi (Warne
ve digerleri, 2019) gibi daha popiiler olan ve STEM egitiminin ortaya ¢ikis misyonunu (NSF raporu)
temsil eden anahtar kelimelere yalnizca bir defa rastlanilmistir. STEM egitimi, 6grencilerin kariyer
planlarin1 STEM disiplinlerine yonlendirmek ve gerekli beceriler kazandirmak, karmasik
problemlere kendi ilgi alanlar1 dogrultusunda 6zgiin ¢6ziim onerileri gelistirmelerini saglamak igin
uygun bir egitim modelidir (Ulger ve Cepni, 2018). Bu bakimdan STEM’in baglangi¢ amaciyla da
uyumlu olan bu konular tizerindeki arastirmalarmn artirilmasi alan yazina 6nemli katki saglayacag:
diistintilmektedir.

Oneriler

STEM veya STEAM konulu calisma yapmay: plan arastirmacilarin, ilgili literatiirde farkli veri
tabanlarinda da bibliyometrik analizler yapmasi, farkli calismalarda yiiksek atif almig yayinlara ve
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arastirmacilara, frekans degeri acisindan fazla olan sozciiklere ve siklikla atif yapilan kelimelere
odaklanarak, konu agisindan nadiren ¢alisilmis olan becerilerin analizlerinin gergeklestirilmesi
onerilmektedir. Ayrica bu calismada belirlenen tarih aralifinda ve lokasyonda, PISA gibi
uluslararas1 smavlarda yiiksek basari gosteren iilkelerden arastirmacilarin yayimlarinin SCOPUS
veri tabaninda taranan kaynaklarda nadiren ya da hi¢ yayim olmadig fark edilmistir. PISA ve
TIMSS gibi uluslararas1 sinavlarda yiiksek basar1 elde eden tilkelerde gergeklestirilen STEM veya
STEAM konulu ¢alismalara yonelik farkli ¢alismalarin planlanmasi saglanabilir.

Etik Kurul Onay1: Bu ¢alisma, kullanilan yontem bakimindan etik kurul onay1 gerektirmemektedir.

Arastirmacilarin Katki Orani: Yazar 1: Kuramsal ¢erceve, Metodoloji, Akademik yazim, Yazar 2: Metodoloji,
verilerin analizi, akademik yazim, gozden gecirme ve diizenleme.

Catisma Beyani: Yazarlar potansiyel bir ¢ikar catismasi olmadigini beyan ederler.
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