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Introduction
Despite all these and other definitions, mathematics, which is defined as a system consisting of structures and relations

reached as a result of successive abstractions and generalizations that help us understand and perceive the world by
developing logical thinking (Baykul, 2014), is not just a pile of formulas and rules, as it includes counting, calculating,
measuring and drawing operations used to solve problems in daily life. Therefore, learning mathematics does not only

involve memorizing formulas and rules (Olkun & Toluk Ugar, 2006). Mathematics is a tool that individuals need to

' Corresponding Author: Dr., Mathematics and Science Education Department, Education Faculty, Kocaeli University, Kocaeli, Tiirkiye. E-mail:
abural@kocaeli.edu.tr. ORCID: 0000-0002-0907-2663

*Dr., Mathematics and Science Education Department, Education Faculty, Kocaeli University, Kocaeli, Tiirkiye. E-mail: baris.demir@kocaeli.edu.tr. ORCID: 0000-
0001-6997-6413

3 MEB, Istanbul, Turkiye. E-mail: eramis0401@gmail.com. ORCID: 0000-0002-2335-8393

439


http://jegys.org/
https://dergipark.org.tr/en/pub/jegys
https://youngwisepub.com/
http://gencbilgeyayincilik.com/
mailto:abural@kocaeli.edu.tr
mailto:baris.demir@kocaeli.edu.tr
mailto:eramis0401@gmail.com
https://creativecommons.org/licenses/by-nc-nd/4.0/

Ari, Demir € Cakor Journal for the Education of Gifted Young Scientists 11(3) (2023) 439-465

discover their abilities and direct them correctly, to follow a logical path in their thought system and in many activities
(Bulut, 1988).

The concept of talent is defined as a person's ability to understand or do certain things, ability, innate quality,
capacity (TDK, 2020). Giftedness, on the other hand, is defined as an individual who differs from his/her peers,
constantly asks questions and inquires. Although there is no common definition of giftedness, there have been various
definitions of this concept (Erdogan, 2014). Gifted individuals have skills such as thinking, questioning, and inferring,
as well as the ability to conduct scientific research (by gaining skills such as hypothesizing, determining variables,
changing variables, designing experiments, and creating models) (Tortop, 2016). According to the Three Rings Theory
developed by Renzulli (1986), giftedness is defined as the intersection of above-average general or special ability,
motivation and creativity. In studies on giftedness, the concept of genius was first emphasized and the concepts of
intelligence and genius were discussed on the basis of social sciences. Later, the concept of general intelligence as an
individual's intelligence capacity (potential) came to the fore. When the studies on the concept of giftedness are
examined in the historical process of a century, it is seen that especially in the recent period, the concept of domain-
specific talent has been focused on (§engil Akar, 2017). Tannenbaum (2003) defined the concept of giftedness as a state
of performance and productivity that emerges depending on the abilities that individuals possess

According to the American National Association for Gifted Children (2006), gifted and talented individuals are
defined as individuals who have special intellectual and general talents in the academic sense, have the potential to
perform at a high level in areas such as leadership, creativity and visual art applications, and exhibit this potential to
contribute positively to their countries. MoNE (2016) defines giftedness as an individual who performs at a higher level
than their peers in intelligence, creativity, art, sports, leadership capacity or special academic fields. In the Science and
Art Center regulation, giftedness is defined as a higher level of performance in intelligence, leadership, art, creativity
capacity or special academic areas compared to peers (MoNE, 2016). Renzulli (1977), on the other hand, defines a gifted
student as an individual who is willing to take responsibility, has high-level thinking skills, performs better than his/her
peers in characteristics that require instant thinking, and has high productive power.

Mathematics is perhaps one of the most popular subjects among gifted students. The concept of giftedness in
mathematics, like the concept of giftedness, is explained in different ways. This is due to the fact that students can exhibit
behaviors indicative of mathematical giftedness in different ways (Gavin et al., 2013; Tsui, 2017). Sriraman (2005)
defined individuals who have the cognitive ability to work expertly in mathematics as mathematically gifted individuals.
Although experts have made different definitions about what giftedness in mathematics is, there are two main
approaches in the literature. In the first approach, the performance of individuals in mathematics tests is accepted as an
indicator of giftedness, while in the second approach, attention is drawn to the different cognitive performances of gifted
individuals and cognitive processes that indicate mathematical creativity such as understanding mathematical structures,
bringing different solutions to mathematical problems, and establishing relationships between mathematical structures
are emphasized ($engil Akar, 2017). According to Miller (1990), giftedness in mathematics is defined as unusual
curiosity about mathematical and numerical knowledge, unusual quickness in learning, comprehending and applying
mathematical ideas, abstract thinking, ability to see mathematical relationships, ability to make analogies, ability to think
and solve mathematical problems in a flexible and creative way different from learned prototypes, and ability to transfer
mathematical knowledge to a new and unlearned situation. Wagner and Zimmermann (1986) defined mathematical
giftedness as a measurable set of abilities such as organizing materials, being aware of rules or patterns, changing the
representation of the problem and seeing mathematical relationships in the new form, comprehending very complex
structures and working within these structures, reversing the process, and finding (constructing) related problems. If an
individual has high achievement in almost all of these abilities, he/she is likely to produce successful creative work in
mathematics or other mathematics-related fields. Uzun (2004) stated that children who are gifted in mathematics have
mental agility, original interpretation ability, superior generalization ability, comprehension ability above their peers,
unusual mathematical processing ability, can solve difficult problems that their peers cannot solve, can associate

mathematics with other categories, can solve problems in a very short time, focus on different solution methods and
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application, analysis, synthesis and evaluation steps in solutions, and ask unusual problems that are difficult to solve and
require effort.

The findings obtained as a result of bibliometric studies also provide the opportunity to determine how the related
discipline has developed, to reveal problems or deficiencies, and to discuss the corrections or suggestions to be made in
this context (Ustdiken & Pasadeos, 1993; Sakar & Cerit, 2013; Ulu & Akdag, 2015). When the mathematics literature
is examined, it is seen that bibliometric analysis studies both in Turkey and abroad have increased in recent years. Ozkaya,
mathematics education (2018) and STEM education (2019); Hwang and Tu (2021), artificial intelligence in
mathematics education; Aydin (2021), mathematics and creativity; Aydemir (2021), geometry learning domain;
Muhammad, Darmayanti, and Arif (2023), learning through discovery in mathematics learning; Phan et al. (2022) and
Bayrak (2022), realistic mathematics education; Dede and Ozdemir (2022), noticing skills in mathematics education;
Kurtulus and Yilmaz (2022), STEM education; Pogan (2023), digital game-based learning in mathematics education.
Celik, Kaymakg1, and Can (2023) conducted a different study by analyzing the studies on the career development of
gifted students through bibliometric analysis. Bigak¢t and Baloglu (2021), who conducted a bibliometric analysis on
another topic related to gifted students, examined research on personality traits.

There are thematic analyses on gifted students in various fields. For example, Kadioglu Ates and Maz1 (2017)
examined graduate theses on gifted students between 2010 and 2016 without making disciplinary restrictions. Kirnik
and Susam (2018), Kara and Nuhoglu (2022), Ayvact and Bebek (2019), Ozeng and Giil Ozeng (2013) also analyzed
theses on the same topic, but they differed in the time periods investigated. Bulgurcu (2021) contributed to the literature
by analyzing international doctoral dissertations written in English in the field of giftedness. Dénmez and 1din (2017)
analyzed the studies on gifted students specifically in the field of science education from various aspects. In the
mathematics literature on gifted students, there have also been authors who have applied thematic analysis. Among
them, Nacar (2017) examined theses and articles on this subject in Turkey and abroad; Kaya (2021) analyzed the
thematic and methodological trends of graduate theses; Inan and Mert Uyangdr (2022) analyzed master's and doctoral
studies in the database of the National Thesis Center of the Council of Higher Education; Demirci and Itk Tertemiz
(2022) analyzed publications in national and international journals publishing in the field of giftedness between 2000
and 2022.

In the aforementioned studies, the analysis of the mathematics literature on gifted students was routinely limited to
the topics, year of publication, type of publication, etc. In this study, on the other hand, the keywords used, words used
in titles, authors, journals, institutions and most importantly, bibliographies were examined in detail as required by

bibliometric analysis.

Research problem
» What is the distribution of the studies in the mathematics literature on gifted/talented students according to
the years and the language in which the studies were written?
What is the distribution of the keywords used in the mathematics literature on gifted students?
Which words are mostly used in the titles of the researches in the mathematics literature on gifted students?

What is the distribution of the samples selected in the mathematics literature on gifted students?

YV V V V

What are the aims of the studies conducted in the mathematics literature on gifted students and the
characteristics examined for this purpose?

What are the most commonly used scales in the mathematics literature on gifted students?

Who are the researchers who have contributed the most to the mathematics literature on gifted students?
Which institutions have contributed the most to the mathematics literature on gifted students?

What are the journals that contribute the most to the mathematics literature on gifted students?

YV VYV VYV V

What are the most common sources of research in the mathematics literature on gifted/talented students?
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Method

Descriptive research model was used in this study. Descriptive research can be defined as explaining a particular event,
phenomenon or situation with its existing characteristics (Buytikoztiirk et al., 2017). In the study, bibliometric analysis
technique was used because it was desired to examine the articles published in the field of mathematics education related
to gifted students in terms of bibliometric parameters and to reveal the current situation. Bibliometric studies enable the
evaluation of scientific studies in terms of both quantity and quality by determining the contributions of scientists
working in that field to the relevant discipline, determining the quality of academic journals or determining their
relationship with other disciplines (Al et al. 2010; Al & Soydal, 2012; Zupic & Cater 2015; Huang et al. 2006; Ustdiken
& Pasadeos, 1992; Yozgat & Kartaltepe, 2009).

Data Collection

For the purpose of the study, the publications in Google Scholar, Dergipark and ULAKBIM databases were scanned
starting from 2010 in order to access research on gifted students. The reason for not using SCOPUS and WoS databases,
which are frequently used for bibliometric analysis, is that this study aims to analyze publications originating from
Turkey. In addition, the review of the relevant literature was conducted in June 2023; therefore, publications after this
date were excluded from the analysis. It was ensured that the studies to be analyzed were research articles in mathematics,
geometry or STEM fields with "gifted/special talent”, "gifted/special intelligence” in the keywords, abstract or title, and

graduate theses, papers or review articles on the subject were excluded from the study.

Data Analysis

We reached 104 research articles that were decided to be included in the study. These articles were started to be examined
by creating an evaluation table according to the criteria determined by using MS EXCEL (year and language of
publication, keywords used, words in the titles of the studies, samples selected in the studies, purposes of the studies and
the characteristics examined in line with this purpose, scales used in the studies, researchers, institutions and journals
contributing to the literature, sources that the studies were fed). This evaluation form was filled in separately by the
researchers. In order to ensure that the study yielded valid and reliable results, the researchers first created the evaluation
table independently of each other and then compared the tables to measure consistency. Miles and Huberman (1994)
found that the reliability formula was used in the study, a reliability of 95% was calculated. When the agreement between
the researchers is 70% and above, it shows that the research data is reliable and can be used (Miles & Huberman, 1994).
The most important point to be considered while examining the studies is to take the studies exactly as they are written
without changing any words since the studies are examined word-based in bibliometric analysis. In addition, Turkish or

English words were taken in the language in which they were written without translation and included in the analysis.

Findings
Distribution of research by years and languages
Between 2010 and 2023, research articles in the mathematics literature on gifted students were analyzed in terms of year

and language distribution. The findings are shown in Figure 1 and Figure 2.
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Figure 1. Distribution of the research on gifted students in the mathematics literature according to years

According to Figure 1, a total of 104 studies were conducted between 2010 and 2023. These studies are distributed
as 1 study in 2010, 2 studies in 2012 and 2013, 3 studies in 2014, 7 studies in 2015 and 2016, 11 studies in 2017, 14
studies in 2018, 17 studies in 2019, 18 studies in 2020, 9 studies in 2021, 6 studies in 2022 and 7 studies in 2023. In
2011, no study was found.

= English
® Turkish
= Turkish / English

Figure 2. Distribution of research on gifted students in the mathematics literature according to languages
Figure 2 shows that 74% of the studies in this field were written in Turkish, 20% in English and 6% in both Turkish and
English.

Distribution of keywords used in the studies
A total of 240 different keywords were found in 104 research articles analyzed in the mathematics literature on gifted

students. The distribution of these keywords is shown in Figure 3.
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Figure 3. Distribution of the keywords of the studies in the mathematics literature on gifted students

As shown in Figure 3, the most frequently used keywords were "gifted student” in 18 studies and "gifted student” in 16

studies. Following these; "gifted students” used 12 times, "problem solving" used 10 times, "mathematics education” used

8 times, "science and art center”, "mathematics”, "problem solving strategies” used 6 times each, "gifted” and "gifted" used

S times each, The keywords "gifted students”, "gifted", "attitude”, "mathematics anxiety", "stem”, "primary school

"o "on

student”, "mathematics education”,

The usage of other keywords varies between 1 and 2.

The most common words in the titles of the studies
There are a total of 1243 words in the titles of 104 research articles examined in the mathematics literature on gifted

students. The visualization of the frequency of use of these words is shown in Figure 4 and their ranking is shown in

Table 1.
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Table 1. Frequency table of the words in the titles of the studies in the mathematics literature on gifted students

Words f
Talented 57
Superior 52
Student 41
Mathematics 37
Problem 31
Review 25
Gifted 24
Special 23
Students 20
Directional 20
Solving 18
STEM 16
Intelligent 12
Mathematics 9
Talented

According to Table 1, the words "gifted" used 57 times and "superior” used 52 times were the most preferred words
in the titles of the analyzed studies. The following words were used: "students” 41 times, "mathematics” 37 times,
"problem” 31 times, "examine” 25 times, "gifted" 24 times, "special” 23 times, "students” and "directed” 20 times, "solving”

18 times, "stem" 16 times, "intelligent” 12 times, "mathematics” 9 times and "talented" 8 times.

Preferred samples in research
When the 104 research articles examined in the mathematics literature on gifted students were classified in terms of their

samples, Table 2 was formed.

Table 2. Graph of the samples of the studies conducted in the mathematics literature on gifted students

Sample Group % Sample
SAC math teacher

SAC teacher

SAC teacher and psychological counselor
Math teacher

Math and primary school teacher

Teacher 9%

Pre-school and primary school teacher

Talented and normal primary school students

Talented and normal middle school students

Talented primary and middle school students

Talented and normal primary school and middle school students

Stud 777
tudent % Talented primary school students

Talented high school students

[\SIIIEN [ VN I NS TN RO I (T R [ NS T i e O O I ST OV Y

Talented pre-school students

N
O8]

Talented middle school students

Parents of gifted and normal students

Parents 2%
Parents

Thesis
Publications 5%  Articles

Thesis and articles
Pre-Service Teachers of Math
Pre-Service Teachers of Gifted Students

=D = (D[N [ = =

Prospective teachers 3%
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SAC math teacher and Talented middle school students

Mi 49
ixed groups 4 Talented middle school students and parents

1
SAC math teacher and manager and parents and gifted students 1
1
1

Talented middle school students and math teachers

As can be seen in Table 2, the most preferred sample is student groups (77%). Other samples were teachers (9%),
publications (5%), prospective teachers (3%), mixed groups (teacher and student, student and parent) (4%) and parents
(2%). Among the student groups, the most preferred group was gifted middle school students with 65%. In the studies
conducted with teachers, BILSEM teachers (56%) and specifically BILSEM mathematics teachers (22%) were mostly
involved. Likewise, in the studies conducted with pre-service teachers, pre-service mathematics teachers (67%) constitute
the most preferred group. In the studies examining publications on gifted students, articles and theses were examined
equally (40%). In addition, 67% of the 104 articles analyzed in this study had a sample size of less than 100 people.
Characteristics and research objectives
The classification of the most examined characteristics in 104 research articles analyzed in the mathematics literature on

gifted students is shown in Table 3.

Table 3. Characteristics examined in the mathematics literature on gifted students

Area Under Review f
Problem solving 24
Stem 13
Tendency 10
Skill 7
Perception (Opinion) 6
Differentiated program 6
Material development 7

When Table 3 is examined, it is seen that most of the studies were conducted under the title of "problem solving"

with 24 out of 104 studies. The aims of the studies under this heading are shown in Table 4.
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Table 4. Objectives of the studies in the mathematics literature on gifted students under the title of "Problem Solving”

Category Purpose of the research No

Impact of a | Investigation of the effect of bibliotherapy method on problem solving skills of gifted students A21
method

Investigation of the effect of early intervention program on problem solving skills of gifted | A85
preschool students

Comparison Determination of problem-solving strategies of gifted and non-gifted students A89

Investigating the success of gifted and non-gifted students in solving non-routine problems A103

Comparison of selective problem-solving technique satisfaction levels of students with and without | A102
a diagnosis of giftedness

Comparison of the strategies used by gifted and other students in solving mathematical problems | A98

Comparison of non-routine problem-solving strategies of gifted primary school 4th grade students | Al
and successful primary school 4th grade students not diagnosed as gifted

Process review Investigating the mathematical literacy problem solving processes of gifted students AS5

Investigating gifted students’ perceptions of mathematics problem solving attitudes and processes | A93

Determination of gifted students’ performance in solving mathematical problems and the strategies | A56
they use while solving problems

Determination of metacognitive skills of gifted students during problem solving A2
Determination of metacognition levels of gifted students towards problem solving skills A78
Analyzing creative problem-solving styles of gifted students Al2
Determination of problem-solving strategies of gifted students A84
Examining reflective thinking skills for problem solving A96
Determination of creative problem-solving skills of gifted students A9
Determination of gifted students' self-concept in problem solving skills A19
Relationship Determination of problem-solving skills of gifted students according to their gender and grade level | A35

ith variabl
with variables The relationship between problem solving strategies and Van Hiele geometric thinking levels of | A3

gifted students

Determining the relationship between problem solving competencies and career development of | A77
gifted students

Investigating the relationship between problem solving perceptions and cognitive flexibility levels | A82
of gifted education candidates

Investigation of reflective problem-solving skill levels of gifted students according to age, gender, | A101
parental education level, playing computer games and playing sports

Examining the relationship between parental competence levels and problem-solving skills of | A79
mothers of gifted students according to gender, number of children, marital union status,
education level of their husbands and themselves, and perceived economic income

Determination of the relationship between intelligence and problem-solving skills of gifted | A27
students

According to Table 4, the subcategories of the studies in which the problem solving skills of gifted students were
examined were: investigating the effect of a method (f: 2), comparing the problem solving skills of gifted and nongifted
students (f: 5), examining the problem solving process (f: 10) and investigating the relationship between problem solving
skills and various variables (f: 7). Bibliotherapy method and early intervention program were the methods investigated

for their effectiveness on problem solving skills of gifted students. In the studies examining the relationship between

447



Ari, Demir € Cakor Journal for the Education of Gifted Young Scientists 11(3) (2023) 439-465

problem solving skills and various variables, these variables include gender, grade level, parental education level,
intelligence levels, etc.

Table S below shows the aims of 13 studies on "STEM" conducted with gifted students.

Table 5. Aims of the studies on "STEM" in the mathematics literature on gifted students

Category. Purpose of the research No
Taking the opinions of BILSEM teachers on STEM education approach Alé
Gifted students' strategies and experiences in the process of designing STEM- A30
oriented environmentally friendly projects
Determining the perspectives of teachers, administrators, parents and gifted Add
students on FETEMM approach
Determination of student views on GeoGebra within the framework of

. A6l

STEM education

Evaluation (Opinion

. Investigation of gifted students' interest in STEM professions according to

taking) A58
gender, program of study and parental education status
Determination of STEM attitude levels of gifted students and their interest in AS9
STEM career occupations
Determination of STEM attitude, epistemological beliefs and STEM attitude AlL3
epistemological beliefs of gifted students
Determining the STEM practices of gifted students and participants’ views on AS6
Algodoo as a STEM material
Examining the effect of STEAM education process on teachers’ critical A4S
thinking
Eftectiveness of STEM education nature and science camp A20

Impact review Evaluation of the gains achieved by students with STEM education A87
The effect of STEM activities for gifted students ASO
Examining the effect of STEM on problem-posing skills of gifted students AG2

According to Table 5, the subcategories of STEM studies conducted with gifted students were identified as STEM-
related evaluation (opinion taking) (f: 8) and studies examining the effects of STEM programs on students' learning
(f:5). It is noteworthy that the studies in which the opinions on STEM were evaluated had teacher (f: 1), student (f: 6)
and mixed (students, parents, teachers and administrators) samples (f: 1). The following Table 6 shows the aims of the

10 studies on "disposition” conducted with gifted students.
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Table 6. Aims of the studies under the title of "disposition” in the mathematics literature on gifted students

Category. Purpose of the research No

Examining the attitudes and self-efficacy of prospective elementary

mathematics teachers towards gifted education according to gender,

grade level, type of high school they graduated from, whether they have

participated in a course or activity related to gifted education before, A23
whether they are willing to work in the Science and Art Center after

graduation, and whether they have a gifted individual in their

environment

Self-efficacy and attitude Investigation of gifted students’ attitudes towards mathematics course,
academic self-efficacy and self-perception levels according to gender, grade AsS4
level and learning styles

Investigation of gifted students’ mathematics literacy achievement and
mathematics literacy self-efficacy perceptions in terms of school type, grade AS3
level, parental education level and occupation

Investigating the predictive power of gifted students' mathematics self-

A92

efficacy on their mathematics achievement by gender
Comparison of mathematics anxiety levels of students with and without a ASS
diagnosis of giftedness

Math anxiety Investigating the effects of gifted students’ mathematics selfefficacy AS1
resources on their mathematics anxiety
The power of gifted students’ perfectionism levels to predict math anxiety A9l
Determination of gifted students’ motivational insights about math A%
problems

Other Determinz%tion of gifted students’ cognitive predictions about A9
mathematical problems
Determining the relationship between self-regulated learning and A69

motivational beliefs of gifted students in mathematics

According to Table 6, the subcategories of the dispositional studies conducted with gifted students are selfefficacy
and attitude (f: 4), mathematics anxiety (f: 3) and other (f: 3). In the studies named as "other” category, motivational and
cognitive predictions about mathematics problems were examined, and the relationships between self-regulated learning
in mathematics and motivational beliefs were also examined.

Table 7 shows the aims of 7 studies on "skills” conducted with gifted students.

449



Ari, Demir € Cakor Journal for the Education of Gifted Young Scientists 11(3) (2023) 439-465

Table 7. Objectives of the studies under the title of "skills" in the mathematics literature on gifted students

Purpose of the research No

Determination of gifted students’ reasoning skills in geometry learning domain A73
Investigating the effect of mathematics and art activities on the spatial abilities of gifted students A31

Investigating the abstraction process of gifted students A100
Determination of repeated pattern skills of gifted students A60
Comparison of mathematical thinking process skills of gifted and non-gifted students A7
Gifted education program model (GEP) and its effect on gifted students’ mathematical creativity A99
Metacognitive knowledge and skills of gifted students about complex numbers AS2

According to Table 7, studies examining the skills of gifted students were grouped under a single category. Among
the skills examined were gifted students' reasoning skills, spatial abilities, pattern skills, mathematical thinking process
skills, etc.

Table 8 shows the aims of 6 studies on "perception (opinion)" conducted with gifted students.

Table 8. Aims of the studies under the title of "perception (opinion)” in the mathematics literature on gifted students

Category. Purpose of the research No
Investigation of gifted students’ mental images of mathematics concept A74
Determining the effect of history of mathematics activities on gifted students' A36
Mathematics perceptions of history of mathematics
Investigating the perceptions of gifted elementary school students about A4l
mathematics courses in their schools
Investigation of mathematics teachers' judgments about the characteristics of gifted A4
Gifted student students in mathematics
Determination of mathematics teachers' views on giftedness A38
Math teacher Determination of gifted students' perceptions of mathematics teachers A42

According to Table 8, the subcategories in the studies conducted with gifted students to determine perceptions
(opinions) were perceptions towards mathematics (f: 3), perceptions towards gifted students (f: 2) and perceptions
towards mathematics teachers (f: 1). While the studies conducted to determine the perceptions towards gifted students
were conducted with the sample of mathematics teachers, the other studies were conducted with the sample of gifted
students.

Table 9 shows the objectives of 6 "differentiated curriculum studies” for gifted students.

Table 9. Aims of the studies on "differentiated curriculum” in the mathematics literature on gifted students

Category. Purpose of the research No

Determining the effects of differentiated geometry instruction (Polygons and Geometric

Objects) on the spatial ability of gifted students A63
Investigating the effect of a differentiated geometry program (Geometry, Measurement
Geometry and Numbers units) on creativity, spatial ability and achievement levels of gifted A25
students
The effect of a differentiated mathematics program (Geometric Bodies subject) on AdG
retention and easy learning
Determining the effect of a differentiated mathematics curriculum (Fractions subject) on A6
. the academic self-concept of gifted students
Mathematics — - - — - -
Determining the effect of differentiated problem solving instruction on gifted and A28
talented students' success in solving mathematical problems and creative thinking
STEM Investigating the effect of differentiated STEM applications on creativity and attitude A83
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According to Table 9, differentiated curricula were developed for gifted students mostly in geometry (f: 3), while
differentiated curricula were also developed in mathematics (f: 2) and STEM (f: 1). In these studies, a differentiated
curriculum was developed in a selected subject (geometric objects, fractions, problem solving) and the effects of this
curriculum on various variables (academic self-concept, creative thinking, retention and easy learning, spatial ability)
were examined.

Table 10 shows the aims of 7 studies on "material development” conducted with gifted students.

Table 10. Objectives of the studies on "material development” in the mathematics literature on gifted students

Category. Purpose of the research No
Development of "STEM Self-Efficacy Scale" for gifted education A4S
Development of "Mathematical Modeling Competencies” scale for gifted students A40
Scale Adaptation of the TOMAGS scale into Turkish A8
Developing a scale to measure gifted students’ perceptions of AGS
problem solving skills
To develop and implement a mathematics program suitable for distance
. . . A34
education for gifted students and to test the effectiveness of the program
Developing a FETEMM activity that can be implemented with the participation of
Event / Program families of gifted students in Science and Art Al7
Centers
Evaluation of the program developed for teaching problem solving skills of gifted A95

students

According to Table 10, while scale studies (f: 4) were prominent in material development studies conducted for
gifted students, activity/program development studies (f: 3) were also conducted. Within the scope of scale studies, scale
development was conducted in 3 studies (A45, A40, A68) and the existing scale was adapted into Turkish in the other
study (A8).

Scales used in research
In 104 research articles analyzed in the mathematics literature on gifted students, 51 different scales were used. The most

commonly used scales are shown in Table 11.

Table 11. Table of scales used in the mathematics literature on gifted students

h
Scale name Scale imprint f % Re;e:r ¢
A76, A
Problem Solving Inventory Heppner and Petersen (1982) 4 8% A7767,, AZ?Z’
Learning Style Inventory Kolb (1984) 3 % AS;:: 71237,

Problem Solving I f
roblem Solving Inventory for Serin, Bulut, Serin and Saygili (2010) 2 4%  A35,A19

Children

Mathematics Anxiety Scale Bindak (2005) 2 4%  A51,A91
Reflective Thinking Skill Scale for Kizilkaya and Askar (2009) 2 4%  A96,A101
Problem Solving

STEM Artitude Scale Friday Institute for Innovative 5 % A59, A13

Practices in Education (2012)

According to Table 11, Heppner and Peterson's (1982) "Problem Solving Inventory” (f: 4, 8%) was used the most in
mathematics studies on gifted students. Kolb's (1984) "Learning Style Inventory” (f: 3, 6%) came second, followed by
Serin, Bulut, Serin, and Saygili's (2010) "Problem Solving Inventory for Children”, Bindak's (2005) "Mathematics
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Anxiety Scale”, Kizilkaya and Agkar's (2009) "Reflective Thinking Skills Scale for Problem Solving" and Friday Institute
for Innovative Practices in Education's (2012) "STEM Attitude Scale” (f: 2, 4%). The scales used in other studies are
different from each other.

The researchers who have done the most work in this field

A total of 165 authors took part in 104 research articles analyzed in the mathematics literature on gifted students. The
number of publications of these authors in the field and the 14 authors with the highest contribution rates to
publications are shown in Table 12. The contribution rates given here are obtained by dividing the articles by the

number of authors; therefore, the contribution rates of articles written with co-authors decrease.

Table 12. Table of the authors with the most publications in the mathematics literature on gifted students

Author Number of publications Total contribution rate
Avni YILDIZ 5 1,66
Serdal BALTACI 5 1,66
Fatma ERDOGAN 4 2,00
Adem DOGAN 4 1,83
Abdullah KAPLAN 4 1,33
Mesut OZTURK 4 1,33
Duygu OZDEMIR 3 2,50
Erhan SAHIN 3 2,50
Ramazan GURBUZ 3 1,50
Umit DAVASLIGIL 3 1,50
Ziya ARGUN 3 1,50
Aygen KOC KOCA 3 1,50
Yasar AKKAN 3 1,00
Cahit AYTEKIN 3 0,92

According to Table 12, Avni YILDIZ and Serdal BALTACI (f: 5, contribution rate: 1,66) contributed the most to
mathematics studies on gifted students. Other researchers who contributed to the field were Fatma ERDOGAN (f: 4,
contribution rate: 2), Adem DOGAN (f: 4, contribution rate: 1,83), Abdullah KAPLAN (f: 4, contribution rate: 1,33),
Mesut OZTURK (f: 4, contribution rate: 1,33).

Institutions with the most publications
It was found that 165 authors of the 104 research articles examined in the mathematics literature on gifted students

belonged to 52 different institutions. The 9 most frequently mentioned institutions are shown in Figure S.
Uludag University I 3%
Dokuz Eylul University I 3%
inond University [ 3%
istanbul University [ 3%
Hacettepe University [ 3%
Adiyaman University [ 5%
Kirsehir Ahi Evran University [N 6%
Gazi University [N 6%
MOE Iy 27%

Figure 5. Graph of the institutions with the highest number of publications in the mathematics literature on gifted
students
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As can be seen in Figure 5, authors affiliated to the Ministry of National Education published the most publications
(27%). Gazi University and Kirsehir Ahi Evran University (6%) ranked second, followed by Adiyaman University (5%).
Hacettepe University, Istanbul University, Indnii University, Dokuz Eyliil University and Uludag University are also
on the list of institutions with the highest number of publications in the mathematics literature in the field of gifted
students with a rate of 3%. The number of publications of other institutions varies between 1 and 2.

Top published journals
It was found that 104 research articles analyzed in the mathematics literature on gifted students were published in 69

different journals. The 7 journals with the highest number of publications in this field are shown in Figure 6.

Van Yiiziinci Yil University Journal of Education 3%

Turkish Journal of Computer And Mathematics Education 3%

Pegem Journal of Education and Instruction 3%

Necatibey Faculty of Education, Electronic Journal of Science and

Mathematics Education 3%

Milli Egitim Journal 4%

5%

Turkish Journal of Giftedness & Education

Journal of Gifted Education And Creativity 5%

Figure 6. Graph of the journals with the highest number of publications in the mathematics literature on gifted
students

According to Figure 6, the journals with the highest number of publications in the mathematics literature on gifted
students are Turkish Journal of Gifted Education and Training and Journal of Gifted Education and Creativity (5%).
The Journal of National Education (4%) and Necatibey Education Faculty Electronic Journal of Science and
Mathematics Education, Pegem Education and Training Journal, Turkish Journal of Computer And Mathematics
Education and Van Yiziinci Yil University Faculty of Education Journal (3%) are also among the journals that have
made a name for themselves in the field. The number of publications in other journals varies between 1 and 2.
The most popular sources for publications
t is seen that a total of 3364 different publications/books/articles were included in the bibliography of 104 research
articles examined in the mathematics literature on gifted students. Table 13 shows the table of the 15 most utilized

sources.
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Table 13. Table of the most frequently used sources in the mathematics literature on gifted students

f
Author Publication name Nl.lml?er ©
citations
Mathematics Curriculum (Grades 1, 2, 3, 4, S,
MEB
6,7 and 8) 33
MEB Science and Art Center Directive 28
Yildirim A. and Simgek H. Qualitative Research Methods in Social Sciences 28
. Problems, Investigations and An Investigative Approach. In, A.
(@) A. Wain G. 24
reon A and Wain Orton & G. Wain (Eds.). Issues In Teaching Mathematics
Davis G. A. and Rimm S.B. Education of the Gifted and Talented 16
Karasar, N. Scientific Research Method 16
Biyukoztirk §., Cakmak E. K.,
Akgiin O. E., Karadeniz §. and Scientific Research Methods 15
Demirel F.
Krutetski V. A. The Psychology of Mathematical Abilities In School Children 14
Miles B. M. and Hub A.
Ml CS anc Huberman Qualitative Data Analysis 14
Miller R. C. Discovering Mathematical Talent. (Eric Digest No. E482) 14
NTCM Principles and Standards of School Mathematics 14
Sak U Gifted .Chlldren: Characteristics, Identification and 14
Education
Altun M. Mathematics Teaching in Primary Secondary Education 13
Clark B. Growing Up Gifted. Developing Children's Potential at Home 13
and School
Renzulli]. S. What Makes Giftedness? Reexamining A Definition 12

According to Table 13, MEB resources (f: 33 and f: 28) were mostly used in the articles examined in the mathematics
literature on gifted students. The most frequently cited authors in the gifted literature were Davis G. A. and Rimm S. B.
(f: 16), Miller R. C. (f: 14), Sak U. (f: 14), Clark B. (f: 13) and Renzullt]. S. (f: 12). The authors who received the most
citations in research methods explanations were Yildirim A. and $imgek H. (f: 28), Karasar, N. (f: 16), Baytkozturk §.,
Cakmak E. K., Akgiin O. E., Karadeniz §. and Demirel F. (f: 15) and Miles B. M. and Huberman A. M. (f: 14).

Conclusion, Discussion and Recommendations
In this study, 104 research articles in the field of mathematics related to gifted students published in journals in Turkey

between 2010 and 2023 were analyzed by bibliometric analysis method. The importance of bibliometric analysis can be
expressed in terms of visually presenting the research in the giftedness and mathematics literature in our country, as well
as revealing the gaps in the literature and guiding researchers (Celik, Kaymakgi, & Can, 2023). The criteria for analyzing
the studies were determined as the year and language of publication, the keywords used, the words used in the titles of
the studies, the samples selected in the studies, the purposes of the studies and the characteristics examined in line with
this purpose, the scales used in the studies, the researchers, institutions and journals that contributed to the literature,
and the sources from which the studies were fed.

It was determined that mathematics research on gifted students in journals published in our country has been
increasing since 2010 and reached the highest point in 2020. As in every field, with the transformation of gifted
education into an international competition, there has been an increase in the studies published in this field (Bolat &
Tekin, 2017; Demirci & Istk Tertemiz, 2022; Sak, 2020). However, it is also noticeable that the number of studies
published in this field has declined after 2020; this is thought to be due to the difficulty in reaching students due to the
COVID-19 pandemic (Kara & Nuhoglu, 2022). In this direction, it is recommended that the necessary importance
should be given to the studies in the field and even the interest in the studies conducted with gifted students should be

increased since students can be reached as easily as before.
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When analyzed in terms of the language in which the studies were published, it was found that the language used was
mostly Turkish as a natural consequence of the fact that the studies included in this study were limited to journals
published in Turkey. Although Ayvaci and Bebek (2019) commented that "research in the field of giftedness in our
country is not at a level to contribute to international knowledge" for the scarcity of doctoral dissertations, the same
comment can be made about the scarcity of studies in English. In today's world where the scientific language is English,
it may be suggested that publications should be published both in our mother tongue and in English, which is how 6%
of the studies analyzed in this study were published.

When the keywords used in the studies included in the study were analyzed, a total of 240 different keywords were
found. Considering that most of the studies were published in Turkish, it can be assumed that the keywords used were
mostly Turkish. Among these keywords, "gifted student” and "gifted student” stand out. The fact that "gifted students”
and "gifted intelligence" were used in fewer studies draws attention to the use of the words "intelligence and talent".
Donmez and Idin (2017), who thematically analyzed science education studies conducted with gifted students, drew
attention to the different definitions of the same concept. According to Sezgin (2020), Gardner prioritized talent rather
than intelligence in his theory, but for social acceptance, he published his book under the title "Frames of Mind: The
Theory of Multiple Intelligences" rather than "Seven Talents". As it is understood, even the author of the theoryisina
state of indecision about which word to choose when writing his book and presenting his theory. Sak (2020), another
researcher who emphasized this situation, stated that there is no universal consensus on the definition of giftedness in
terms of the words used and the meaning intended. However, the fact that the word "ability” is used more frequently in
the keywords of the studies analyzed in this study is thought to be an important evidence for this conflict.

When we look at the keyword analysis in the mathematics literature, it is seen that the results vary according to the
subject of bibliometric analysis. Bayrak (2022), who conducted a bibliometric analysis on realistic mathematics
education, found that the keywords "realistic mathematics education”, "students”, "mathematics” were used more
frequently. Similarly, Ozkaya (2018), who conducted a bibliometric analysis of mathematics education studies, showed
that "mathematics”, "education”, "student” were frequently used as keywords. K6se (2021), who analyzed publications
on pedagogical content knowledge, found that the preferred keywords were "teaching”, "pedagogical content
knowledge", "student” and "education”. As can be seen in these examples, the results are English words. The reason for
this is that WoS or SCOPUS, which contain mostly English articles, was chosen as the database. In this study, the fact
that Turkish keywords are in the majority and do not match with these results is due to the use of ULAKBIM and
Dergipark as databases where Turkish publications are in the majority.

The most frequently used words in the titles of the studies analyzed in this study also have findings that are in parallel
with the keywords mentioned above. The words "talented” and "gifted” were the most preferred words in the titles of
the studies, while "intelligent” was used less frequently. The fact that the word "problem”, which is one of the following
words, was used in the titles of 31 different studies sheds light on the fact that most of the studies analyzed in this field
were conducted on problem solving.

The most preferred sample in research is student groups. This seems quite logical considering that the research topic
is "gifted students”. The fact that there are more gifted middle school students among the student groups is similar to
the results of other thematic studies on gifted students (Kaya, 2021; Nacar, 2017; Kara & Nuhoglu, 2022; Ayvact &
Bebek, 2019). The handicap of this result is that the necessary importance is not given to studies conducted with teachers
(Kadioglu Ates & Mazi, 2017), who are primarily responsible for identifying and educating gifted students and even
integrating them into society.

When the studies with gifted high school students as the sample were examined, two of them (A3, A68) were
conducted with science high school students, while in the others, high school students attending BILSEM were
preferred. Regarding science high school students as gifted, Tiirk (2018) stated that "Science high schools are the most
successful institutions in our education system in terms of the program implemented, student quality and academic

achievement. However, it cannot be said that all students of these schools, where students with the highest academic
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potential study, are gifted.” The mere success of these students in high school entrance exams does not mean that they
are gifted.

Another point that draws attention on the basis of the samples of the studies is that 67% of the sample size is less than
100. Although it is thought that this is due to the difficulty in reaching gifted students and even because working with
these students requires extra attention, it may pose a problem in terms of reflecting the generality of the research and
creating a holistic perspective (Inan & Mert Uyangor, 2022; C")zeng & Ozeng, 2013). At this point, it may be
recommended to conduct studies with a larger number of students and to increase the number of researchers involved
in the studies in the same direction.

It was determined that 104 mathematics studies conducted with gifted students in this study were mostly under the
title of "problem solving”. While the importance given to problem solving skills is also observed in other thematic studies
(Demirci & Isik Tertemiz, 2022; Inan & Mert Uyang6r, 2022), this can be explained by the fact that problem solving
skills and giftedness are thought to be directly proportional (Sak & Maker, 2004). On the other hand, in the thematic
analysis conducted by Kaya (2021), it was revealed that more research was conducted on algebra with gifted students.
According to Nacar's (2017) findings, it was seen that the focus was generally on mathematics education.

STEM ranks second in terms of the topics related to the studies. On the other hand, Dénmez and Idin (2017), who
examined masters and doctoral theses in the field of science, stated that they did not come across a study on STEM
related to gifted students. At this point, it is seen that STEM studies in the field are limited to research articles, and it is
recommended that STEM studies on gifted students should be encouraged in masters and doctoral theses, which are
thought to contribute more to the literature.

The results support Kaya's (2021) finding that theses conducted with gifted students mostly examine the cognitive
aspects of students. However, in this study, it was found that there are also studies that examine the affective tendencies
of students. In these studies, gifted students' self-efficacy in mathematics, attitudes, anxiety, motivational and cognitive
predictions about mathematical problems were examined, and the relationships between self-regulated learning and
motivational beliefs in mathematics were also examined.

The title of "differentiated curriculum”, which is another area of interest in the reviewed studies, is very important
for gifted students. Kaya et al. (2022), who examined differentiated programs in the education of gifted students,
emphasized that different applications are needed for these students whose cognitive levels are ahead of their peers. In
addition, the findings of the researchers who emphasized that differentiated programs were developed mostly in
mathematics, geometry and science courses support this study. In the studies analyzed, it was found that differentiated
programs were developed in geometric objects, fractions, problem solving subjects and STEM applications. More
curriculum differentiation studies can be conducted to fill the gaps of these students in other mathematics subjects, such
as inequality and equation, exponential and radical expressions, etc.

When we look at the findings regarding the distribution of the scales used, which is another research problem of the
study, it is seen that 51 different scales were used in 104 research articles analyzed. It is also stated in other thematic
analyses that surveys, tests, observation and interview forms are also used as data collection tools in the studies, but scales
are mostly preferred (Ayvact & Bebek, 2019; Dénmez & Idin, 2017; Kara & Nuhoglu, 2022). When the frequency of
the scales used was examined, it was found that problem solving inventories (Heppner & Petersen; Serin, Bulut, Serin,
& Saygily; Kizilkaya & Agkar) were mostly applied in direct proportion to the fields of interest of the studies.

In this study, it was found that 104 mathematics studies on gifted students, which were bibliometrically analyzed,
were published in 69 different journals by 165 authors affiliated to 52 different institutions. Among the institutions to
which the authors are affiliated, MoNE is the leading institution, while Gazi University and Kirgehir Ahi Evran
University are among the institutions with the highest number of publications. Kirnik and Susam (2018), who examined
the postgraduate theses on gifted students in all fields, also found that most theses were conducted at Gazi University.
Donmez and Idin (2017), who specifically investigated the theses on gifted students in science education, stated that
Istanbul University and Gazi University came to the forefront. In thelight of these findings, it is seen that the mentioned

institutions are always the same and there are very few publications on this subject from other institutions. It is very
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important that all institutions pay maximum attention to the studies on gifted students, who are thought to play an
important role in the future of our country.

When the researchers who published the most on the subject were analyzed, the names Avni YILDIZ and Serdal
BALTACI were encountered. Fatma ERDOGAN, Adem DOGAN, Abdullah KAPLAN and Mesut OZTURK are
also among the authors whose contribution to the field is quite high. The contribution rates of the authors were
calculated according to the number of authors in an article.

Turkish Journal of Gifted Education and Training and Journal of Gifted Education and Creativity stand out among
the 69 journals publishing in the mathematics literature on gifted students. It was also noteworthy that the publications
of these journals were only on gifted students. The Journal of National Education, Necatibey Faculty of Education
Electronic Journal of Science and Mathematics Education, Pegem Journal of Education and Training, Turkish Journal
of Computer and Mathematics Education and Van Yiiztincii Yil University Faculty of Education

Journal are among the journals that have made a name for themselves in the field. According to the findings of
Demirci and Isik Tertemiz, who examined mathematics research in national and international gifted journals, TUZED
(TJGE) and JEGYS stand out in the national arena with the articles they publish.

Another important research problem of this study is the sources from which the analyzed studies are mostly fed. It
should be kept in mind that citation analyses will change according to the topics that bibliometric analyses focus on and
different results will be obtained in each analysis. In this study, it was found that 3364 different publications were cited
in the bibliographies of 104 mathematics studies conducted with gifted students. The majority of these references were
to MONE publications (Mathematics Course Curriculum Curriculum and Science and Art Center Directive). The
authors preferred to present data on gifted students by utilizing official sources. The authors referred to when explaining
the characteristics of gifted students in the studies were Davis G. A. and Rimm S.B., Miller R. C., Sak U., Clark B. and
Renzulli]. S. This result shows that researchers who intend to conduct a study on this subject should examine the sources

of these authors and master the field.
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