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This study explores the scientific epistemological beliefs of gifted students. It attempts
to investigate gender, age and grade level-based differences in scientific epistemolog-
ical beliefs. The study group comprised 120 gifted students (67 girls, 53 boys). To
determine the scientific epistemological beliefs of these students, the Scientific Epis-
temological Beliefs Survey was employed. The results reveal that while the average
scores of fifth and sixth-grade students were close to each other, the highest mean
epistemological beliefs score was at the seventh and eighth-grade levels. Thus, there is
a positive change in the scientific epistemological beliefs of gifted students who receive
more science education. Statistically, the results showed that the difference between
the epistemological beliefs scores of the female and male students was not statistically
significant.

KEYWORDS: Age, Belief, Gender, Gifted Students, Grade

Introduction

It is thought that science is formed and progressed with the development of
scientific knowledge and individuals’ understanding of scientific knowledge.
Therefore, learning science will help them understand the world, think scien-
tifically in the face of events, and understand the critical perspectives of scien-
tists (Ugulu, 2020). For this reason, educating individuals who research, ques-
tion and understand and produce scientific knowledge is considered among
themost basic objectives of educational institutions ofmodern societies (Yorek,
Ugulu, & Aydin, 2016). These targets have also been included in the educa-
tional programs of the countries (Erkol & Ugulu, 2014). The general objec-
tives of these curriculums are to enable individuals to transfer their theoretical
knowledge and what they have learned to their daily life, to be able to think
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inquiring and critical, to interpret cause-effect relationships, to be able to renew
themselves by following scientific and technological developments, to be able
to make interdisciplinary connections, to be able to consider the importance of
ethical values in practice, and to be able to contribute to the development of
science by putting forward ideas Turkey Ministry of Education (2019).

Scientific epistemological beliefs, which play an important role in the for-
mation of an information society, include individuals’ beliefs about what sci-
ence is, its characteristics, methods and how science should be taught. Scien-
tific epistemological beliefs also reflect individuals’ philosophical understand-
ing of what science and valid-reliable scientific knowledge are, how it is pro-
duced and how it is shared. Interest in scientific epistemological beliefs has
arisen with the change in the perspective of scientists in the scientific pro-
cess (Yorek et al., 2016). In this process, from the traditional empirical under-
standing of science, which tries to exclude the subjective perspectives of sci-
entists from the scientific processes and which is based on reproducible obser-
vations and controlled experiments, a new understanding of science that does
not ignore the individual characteristics of the scientists and the place of their
culture in the scientific process has emerged (Pomeroy, 1993). Scientific episte-
mological beliefs reflect the subjective perspectives of individuals about these
two extremes of science and have emerged as a variable that educators have
shown great interest in in recent years. It is observed that the effects of teach-
ers ’and students’ scientific epistemological beliefs on learning and teaching
processes are frequently subject to research (Hashweh, 1996; Pomeroy, 1993;
Tsai, 2000).

Perry (1970), who carried out one of the first studies examining the episte-
mological development of individuals, received student opinions on subjects
such as the nature of knowledge, learning, the role of the student and the
teacher in the learning process in an interview study conducted to determine
the cognitive development of university students. According to the research
findings, the cognitive development of university students consists of various
stages (Aydin & Gecici, 2017). Intellectual and Ethical Development Model,
which was established in line with the results of this research by Perry (1970),
has been a reference point for many subsequent studies (Baxter & Magolda,
1992 ) (King & Kitchener, 1994; Kuhn, 1991). However, in most of the mod-
els created after this model, epistemological beliefs are dealt with in a one-
dimensionalmanner andonly to cover beliefs related to knowledge. Schommer
(1990), evaluating the results of the past studies, argued that considering epis-
temological beliefs under a single dimension (such as knowledge, intelligence,
learning) is an inadequate approach and suggested that epistemological beliefs
should be considered as a multidimensional structure. After the widespread
acceptance of the multidimensional structure of epistemological beliefs, the
number of studies on epistemological beliefs increased and the factors affect-
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ing this structure of epistemological beliefs were investigated. The main fac-
tors affecting the development of epistemological beliefs in individuals can be
considered as mental development, age, family structure, education and the
culture in which they live (Aydin & Gecici, 2017).

Students with advanced epistemological beliefs use more qualified cog-
nitive information processing strategies in the learning process, control their
level of metacognitive teaching materials more often and accurately, have
higher academic achievements, have more positive attitudes towards school
and develop more complex, deep and multifaceted ideas (Baltaci, Yildiz,
& Ozcakir, 2016). In this respect, it is expected that gifted students have
more epistemological beliefs than mainstream students. Gifted students have
different learning characteristics than mainstream students, which should be
considered when planning teaching and curriculum (Sak et al., 2015; Ugulu,
2015b) . For example, they often have a deeper and wider knowledge base
than their peers of the same age. Intellectually, they are more inquisitive and
often ask more questions than a teacher must deal with during a school day.
In addition, they often learn more quickly and can absorb greater amounts of
information than their peers Ugulu (2019).

Schommer and Dunnell (1994) compared gifted and non-gifted students’
beliefs about the nature of knowledge. An epistemological questionnaire was
administered to 1165 high school students, assessing students’ beliefs about
stable learning ability, simple knowledge, rapid learning, and precise knowl-
edge. It was determined that there was no difference in the epistemological
beliefs of the students at the beginning of high school. At the end of high
school, it was determined that the probability of gifted students believing in
simple knowledge and fast learning decreased and the beliefs of non-gifted
students in simple knowledge and fast learning remained stable. In terms of
gender, menweremore likely to believe in the fixed ability and quick learning.

Schommer and Dunnell (1997) examined gifted students’ beliefs about
the nature of knowledge, learning, and epistemological beliefs and how these
beliefs relate to problem-solving and academic performance. In the study
conductedwith 69 gifted high school students, descriptive statistics performed
on the epistemological questionnaires filled out by the students revealed
significant variability in the students’ epistemological beliefs. Regression
analyses showed that the more students believe that their ability to learn is
inherently stable, that learning is rapid or non-existent, and that knowledge
is immutable, the more likely they are to write overly simple and unalterable
solutions. Analysis of variance showed that students who performed below
academic expectations were more likely to believe that learning ability was
fixed at birth.

Donmez and Yucel (2020) examined the relationship between gifted
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students’ STEM attitudes and scientific epistemological beliefs. The sam-
ple of the research consists of 105 gifted students. In the analysis of the
data obtained in the study, a descriptive survey model and non-parametric
tests, which are among the quantitative research methods, were used. As
a result of the research, it has been seen that gifted students have scientific
epistemological beliefs in advanced knowledge generation, reasoning, and
knowledge variance, and they have traditional epistemological beliefs in their
sub-dimensions. It has been determined that authority-accuracy and source
of information and STEM attitudes have low averages in mathematics and
science dimensions.

Gifted Education in Turkey

Educational models on gifted education in Turkey can be divided into three
groups as special schools, special classes, and after-school programs. While
science high schools, sports high schools and conservatories can be given as an
example for special schools, Gifted Education Programs, and Science and Art
Centers (SACs) can be shown as examples for after-school programs. Special
classes for gifted students are available only in private sector schools (Sak et
al., 2015).

One of the major problems existing in the education of gifted students in
the national education system in Turkey is the issue of flexibility. For example,
according to National Education legislation, gifted students can only skip one
class during their entire school year and the education system does not offer
them the opportunity to take courses from universities or upper classes (Sak,
2013). Therefore, the opportunities created for the development of gifted stu-
dents attending regular classes are not sufficient. Therefore, after-school pro-
grams and especially SACs play an important role in the education of gifted
students (Ugulu, 2015b).

After-school programs are educational programs for gifted students in
school or outside school hours, in addition to their school schedule (Ugulu,
2019). The research and education centres on university campuses, the
SACs, which are run by the Ministry of National Education and widely used
throughout the country, and the centres run by the private sector, are the
leading after-school programs for gifted students in Turkey (Sak et al., 2015).

Science and Art Centres

Science and Art Centers (SACs), which were established in 1995 to develop
their potential by educating gifted students in primary, secondary, and high
schools in the period remaining from normal education, are currently the
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country-wide after-school program model. As of 2019, there are 139 SACs in
various provinces and districts of Turkey (Turkey Ministry of Education
, 2019). The SAC model aims to provide gifted students with enriched
programs at extracurricular hours without separating them from their normal
peers. In SACs, students from various grades are educated on certain days
of the week except for formal education. In these centres, gifted students
mostly work on social and scientific projects and produce solutions to real-life
problems (Karabulut, 2010).

Objectives of the Study

It is known that students with a higher scientific background and literacy level
are more successful in making decisions. In this respect, it is of utmost impor-
tance to ensure the active participation of gifted individuals, who are defined
as the most important human resources of a country, in all scientific processes.
Relevant literature was examined but a scientific study to determine the epis-
temological beliefs of gifted students in Turkey could not be found. In this
direction, the main objective of this study is to explore the scientific epistemo-
logical beliefs of gifted students. An additional objective of this study was to
investigate gender, age and grade level-based differences in gifted students’
scientific epistemological beliefs.

Hypotheses of the Study

This study intended to investigate the following hypotheses:

H1: There exists no significant difference between gifted students of differ-
ent grades concerning scientific epistemological beliefs

H2: There exists no significant difference between gifted students of differ-
ent ages concerning scientific epistemological beliefs

H3: There exists no significant difference between girls and boys gifted
students concerning scientific epistemological beliefs

Research Design

This study is a descriptive one-shot survey model to determine the scientific
epistemological beliefs of gifted students and to determine whether these atti-
tudes differ according to gender, age and grade variables (Yorek et al., 2010a,
b).
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Sample of the Study

The study group of the research comprised 120 gifted students (67 girls, 53
boys) studying at Manisa Science and Art Centre. The distribution of these
students according to their class levels and age groups is presented in Table 1
and Table 2.

Table 1

Distribution Of Students According to Gender and Age Levels.

10 11 12 13

f % f % f % f %

Gender
Girls 1 100 20 57.1 31 57.4 15 50.0

Boys - - 15 42.9 23 42.6 15 50.0

Total 1 100 35 100 54 100 30 100.0

Table 2

Distribution Of Students According to Grades.

5𝑡ℎ Grade 6𝑡ℎ Grade 7𝑡ℎ Grade Total

f 45 34 41 120

% 37.5 28.3 34.2 100

Data Collection Tool

In the research, the Scientific Epistemological Beliefs Survey developed
by Pomeroy (1993) and adapted to Turkish by Deryakulu and Bikmaz (2003)
was used. The survey, which consisted of 50 items, was reduced to 30
items at the end of the Turkish adaptation process. In the scale consisting
of 30 items, participants were asked to evaluate themselves on a four-point
Likert scale ranging from ”1 = I do not agree” to ”4 = I agree”. In addition,
in the personal information form of the test, there are questions about the
independent variables such as the names, surnames, genders and grades of
the participants (Yorek, Aydin, Ugulu, & Dogan, 2008).

The scale shows a two-pronged structure that reflects individuals’ under-
standing of science. Of the 30 items on the scale, 22 items reflecting the tra-
ditional understanding of science are positive (+) and 8 items reflecting the
non-traditional understanding of science are coded in the negative (-) direc-
tion. Deryakulu and Bikmaz (2003) found that Cronbach’s alpha reliability
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coefficient of the Scientific Epistemological Beliefs Survey was 0.91 (𝛼=0.91).
Considering the results obtained from gifted students in this study, the consis-
tency among the items in the scale was re-examined and the Cronbach alpha
reliability coefficient of the scale was determined as 0.82 (𝛼=0.82). The values
explained about the reliability of the Scientific Epistemological Beliefs Survey
are indicated as appropriate values for determining the students’ scientific
epistemological beliefs Deryakulu and Bikmaz (2003) .

Results of the Study

Determining the scientific epistemological beliefs of gifted students is impor-
tant in terms of evaluating the students’ views on science and the factors affect-
ing their participation in scientific processes. In this section, the average scores
obtained from the Scientific Epistemological Beliefs Survey by gifted students
and the statistical analysis of these scores are presented.

The responses of the gifted students in the research group to the Scientific
Epistemological Beliefs Survey were evaluated and it was determined that the
students reached an average score of 85.78 on a scale of 120 points (Table 3).
These values range from a minimum of 73 points to a maximum of 105 points.
The average scores of the students for the ”The traditional understanding of
science” subdimension were found to be 70.4 out of 88, and 15.38 out of 32 for
the ”The non-traditional understanding of science” subdimension.

Table 3

Scientific Epistemological Beliefs of Gifted Students.

Scale-Subscale N Item
No.

Mean SD Max. Min.

Scientific Epistemological Beliefs
Survey

120 30 85.78 4.87 105.00 73.00

The Traditional Understanding
of Science

120 22 70.40 6.10 88.00 48.00

The Non-Traditional
Understanding of Science

120 8 15.38 2.95 25.00 8.00

Hypothesis 1: There exists no significant difference between gifted stu-
dents of different grades concerning scientific epistemological beliefs.

When the survey scores of gifted students were examined according to their
grade levels, the mean scores of fifth-grade students were 83.80; the mean
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scores of the sixth-grade students were determined to be 85.61 and the mean
scores of the seventh-grade students as 88.09 (Table 4). While the average
scores of fifth and sixth-grade students were close to each other, the highest
mean epistemological beliefs scorewas observed at seventh-grade students. In
this case, it can be said that there is a positive change in the scientific epistemo-
logical beliefs of gifted students who receivemore science education. A similar
development was found in the subdimension of ”The traditional understand-
ing of science”. However, the subdimension of ”The non-traditional under-
standing of science”was observed to decrease as the grade level increased. For
the ”The traditional understanding of science” sub-dimension, the 7th-grade
students’ scores (72.87) were higher than the 5th-grade students (68.28), while
the 5th-grade students’ scores (15.51) for the ”The non-traditional understand-
ing of science” sub-dimensionwere higher than the 7th-grade students (15.21).

Table 4

Scientific Epistemological Beliefs According to Grades.

Grade N Scale-Subscale Mean SD Max. Min.

5 45
Scientific Epistemological
Beliefs Survey

83.80 4.32 92.00 73.00

The Traditional Understand-
ing of Science

68.28 6.00 84.00 48.00

The Non-Traditional Under-
standing of Science

15.51 2.92 25.00 8.00

6 34
Scientific Epistemological
Beliefs Survey

85.61 4.31 96.00 80.00

The Traditional Understand-
ing of Science

70.20 5.69 85.00 62.00

The Non-Traditional Under-
standing of Science

15.41 2.82 20.00 8.00

7 41
Scientific Epistemological
Beliefs Survey

88.09 4.99 105.00 79.00

The Traditional Understand-
ing of Science

72.87 5.75 88.00 63.00

The Non-Traditional Under-
standing of Science

15.21 3.15 22.00 8.00

ANOVA (one-wayANOVA) analysiswas conducted to determinewhether
the epistemological beliefs of gifted students showed significant differences
according to grade. It was found that the epistemological beliefs scores of the
students for thewhole scale and subdimension of ”The traditional understand-
ing of science” showed a statistically significant difference (p <0.05). However,
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the epistemological beliefs scores of the students for the subdimension of ”The
non-traditional understanding of science” did not show a statistically signifi-
cant difference (p <0.05) (Table 5). Hence, the formulated hypothesis “There
exists no significant difference between gifted students of different grades con-
cerning scientific epistemological beliefs.” was not accepted.

Table 5

ANOVA Analysis of Epistemological Belief Scores According to Grades.

Sum
of
Squares

df Mean
Square

F Sig.

Scientific
Epistemological
Beliefs Survey *
GRADE

Between Groups 397.52 2 198.76 9.55 0.00

Within Groups 2432.83117 20.79

Total 2830.36119

The traditional
understanding of
science * GRADE

Between Groups 453.60 2 226.80 6.66 0.00

Within Groups 3983.19117 34.04

Total 4436.80119

The non-traditional
understanding of
science * GRADE

Between Groups 1.86 2 0.93 0.10 0.90

Within Groups 1040.50117 8.89

Total 1042.36119

Hypothesis 2: There exists no significant difference between gifted stu-
dents of different ages concerning scientific epistemological beliefs.

When the epistemological beliefs scores of the students in the research group
were evaluated according to the age variable, it was seen that the average
scores of gifted students in different age groups had values close to the gen-
eral average (X = 85.78) (Table 6). On the other hand, except for this 10-year-
old student, the scientific epistemological beliefs of gifted students increased
relatively with increasing age. As in the findings related to the grade level,
it can be said that as the age of the students’ increases, their epistemolog-
ical beliefs increase. Similar findings were found for the subdimensions of
the scale. For the ”The traditional understanding of science” sub-dimension,
the 13-year-old students’ scores (71.03) were higher than the 11-year-old stu-
dents (68.85), while the 11-year-old students’ scores (15.51) for the ”The non-
traditional understanding of science” sub-dimension were higher than the 13-
year-old students (15.03). According to the ANOVA results, the differences
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between mean scores for scale and all dimensions was not statistically mean-
ingful (p<0.05) (Table 7). Hence, the formulated hypothesis “There exists no
significant difference between gifted students of different ages concerning sci-
entific epistemological beliefs.” was accepted.

Table 6

Scientific Epistemological Beliefs According to Age.

Age N Scale-Subscale Mean SD Max. Min.

10 1

Scientific Epistemological Beliefs
Survey

86.00 - 86.00 86.00

The Traditional Understanding of
Science

73.00 - 73.00 73.00

The Non-Traditional
Understanding of Science

13.00 - 13.00 13.00

11 35

Scientific Epistemological Beliefs
Survey

84.37 4.59 96.00 73.00

The Traditional Understanding of
Science

68.85 6.61 84.00 48.00

The Non-Traditional
Understanding of Science

15.51 3.19 25.00 8.00

12 54

Scientific Epistemological Beliefs
Survey

86.03 5.41 105.00 75.00

The Traditional Understanding of
Science

71.00 6.45 88.00 61.00

The Non-Traditional
Understanding of Science

15.03 2.98 22.00 8.00

13 30

Scientific Epistemological Beliefs
Survey

86.96 3.89 96.00 79.00

The Traditional Understanding of
Science

71.03 4.62 81.00 62.00

The Non-Traditional
Understanding of Science

15.03 2.63 20.00 9.00
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Table 7

ANOVA Analysis of Epistemological Belief Scores According to Ages.

Sum
of

Squares

df Mean
Square

F Sig.

Scientific Epistemological
Beliefs Survey * AGE

Between
Groups

115.30 3 38.43 1.64 0.18

Within
Groups

2715.06 116 23.40

Total 2830.36 119

The traditional
understanding of science *
AGE

Between
Groups

121.54 3 40.51 1.08 0.35

Within
Groups

4315.25 116 37.2

Total 4436.80 119

The non-traditional
understanding of science *
AGE

Between
Groups

21.83 3 7.27 0.82 0.48

Within
Groups

1020.53 116 8.79

Total 1042.36 119

Hypothesis 3: There exists no significant difference between girls and
boys gifted students concerning scientific epistemological beliefs.

In terms of gender, although the scores are close to each other, female stu-
dents’ epistemological beliefs scores (X = 86.18) were higher than male stu-
dents’ scores (X = 85.46) (Table 8). For the ”The traditional understanding of
science” sub-dimension, the scores of the female students (70.92) were higher
than the male students (69.98), while for the ”The non-traditional understand-
ing of science” sub-dimension, the scores of the male students (15.47) were
higher than the female students (15.26). Statistically, the results of the anal-
ysis showed that the difference between the epistemological beliefs scores of
the female and male students was not statistically significant (p <0.05) (Table
9). Hence, the formulated hypothesis “There exists no significant difference
between girls and boys gifted students concerning scientific epistemological
beliefs.” was accepted.
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Table 8

Scientific Epistemological Beliefs According to Gender.

Gender N Scale-Subscale Mean SD Max. Min.

Girls 67

Scientific Epistemological Beliefs
Survey

86.18 4.94 105.00 76.00

The Traditional Understanding of
Science

70.92 6.00 85.00 62.00

The Non-Traditional Understand-
ing of Science

15.26 2.98 22.00 8.00

Boys 53

Scientific Epistemological Beliefs
Survey

85.46 4.83 96.00 73.00

The Traditional Understanding of
Science

69.98 6.19 88.00 48.00

The Non-Traditional Understand-
ing of Science

15.47 2.96 25.00 8.00

Table 9

ANOVA Analysis of Epistemological Belief Scores According to Gender.

Sum
of

Squares

df Mean
Square

F Sig.

Scientific
Epistemological
Beliefs Survey *
GENDER

Between
Groups

15.59 1 15.59 0.65 0.42

WithinGroups 2814.77 118 23.85

Total 2830.36 119

The traditional
understanding of
science * GENDER

Between
Groups

26.11 1 26.11 0.69 0.40

WithinGroups 4410.68 118 37.37

Total 4436.80 119

The non-traditional
understanding of
science * GENDER

Between
Groups

1.34 1 1.34 0.15 0.69

WithinGroups 1041.01 118 8.82

Total 1042.36 119
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Discussion and Conclusion

This study aims to determine the scientific epistemological beliefs of gifted
students who are thought to be scientifically important potential and compare
these beliefs in terms of variables such as grade, gender and age. According
to the results of the study, in general, it can be said that epistemological belief
levels increasedwith class and age levels. In terms of gender, it was concluded
that female students’ epistemological belief scores were slightly higher than
male students.

Cross-age research are useful in understanding a particular concept struc-
tured by students at various age and grade levels and offer the opportunity
to observe changes in conceptual development and increase intellectual
development because of maturation (Egalite & Kisida, 2017; Zeneli, Tymms, &
Bolden, 2018). According to the many important studies in science education
that approached experimental research from a cross-age perspective, although
the concepts of children’s scientific phenomena changed over time, some
alternative concepts lasted from preschool to high school (Westbrook &
Marek, 1991). In the present study, because of the findings, it was concluded
that as students’ educational year increased, generally epistemological beliefs
developed. When the relevant literature is examined, it is seen that studies
are supporting the findings of the study (Conley, Pintrich, Vekiri, & Harrison,
2004; Kizilgunes, Tekkaya, & Sungur, 2009; Onen, 2011).

Students with advanced epistemological beliefs use more qualified cog-
nitive processing strategies in the learning process, have higher academic
achievements, have more positive attitudes towards the school, and develop
more complex, deep and versatile ideas. Evcim (2010) found that there is
a strong relationship between 8th-grade students’ epistemological beliefs
and their ability to use the gains they have gained in science classes in
their daily lives. Also, Elder (1999), in a study carried out with 5th-grade
students, concluded that students with advanced epistemological beliefs
were more successful in science education. The fact that gifted students with
high potential in terms of these characteristics show a high level of scientific
epistemological belief, as in this study, may demonstrate a positive correlation
between intelligence and epistemological belief level.

The existence of gender-based differences in academic achievement and
participation in science is widely accepted. As a result of many studies inves-
tigating the effect of gender on epistemological beliefs, different findings were
reached. Some of these studies suggest that females have a higher level of
epistemological beliefs (Bendixen, Schraw, & Dunkle, 1998; Kurt, 2009; Onen,
2011; Ozkal, 2007; Ozkan, 2008), while some have stated that males have a
higher level of epistemological beliefs, and some argue that there is no differ-
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ence between females andmales (Aydin & Gecici, 2017; Schommer & Dunnell,
1994) . In this study, although there was no statistically significant difference
between them, the scientific epistemological beliefs of female students were
found to be higher than male students. There may be many reasons for this
difference between the results of the research studies. These include the use
of different measurement tools, characteristics of research samples, class level,
cultural differences and psychological status of the sample.

Science has become increasingly important and evident in all aspects of life
for people living in all countries, especially in a developing country. It seems
necessary to investigate the epistemological beliefs of gifted students that have
the critical potential for scientific developments. Although not statistically sig-
nificant, it was found that higher grade students had more advanced scientific
epistemological beliefs than lower grade students. Also, there is no significant
difference between the scientific epistemological beliefs of male and female
students. However, it is widely accepted that gender-based differences are
one of the factors affecting science participation. The inclusion of gender in this
study will contribute to the literature on the scientific epistemological beliefs
of gifted males and females and their active participation in scientific studies.
In addition, it is thought that comparing the findings obtained with the results
of similar studies which accept gender as an additional variable for analysis
would be beneficial for the relevant literature. Further studies are needed to
identify the educational needs of gifted students and to improve learning envi-
ronments and, most importantly, identify all factors affecting these processes.
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