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ABSTRACT The main objective of this study is to explore the attitudes of gifted students towards science. This
study is a descriptive one-shot survey model to determine whether gifted students’ attitudes towards science differ
according to gender, age and grade variables. The study group of the research consists of 120 gifted students (67
girls, 53 boys). According to the results of the study, it was seen that the attitude scores of the students in 7" grade
are slightly higher than the average of the students in 5" and 6" grades. In terms of gender, it was concluded that
female students’ attitude scores were higher than male students. As a result of the statistical comparison of the
attitude scores according to the independent variables of the study, it was concluded that the difference between the
averages was not significant in terms of gender, grade level and age variables (p<0.05).

INTRODUCTION

The development of sciencein the last cen-
turies and systematic accumulation of knowledge
change the living conditions by means of tech-
nology, on the other hand, it changes the way of
perception of theworld (Erkol and Ugulu 2014;
Nadeem et al. 2019). The societies adapting to
this change were able to understand the impor-
tance of science and position themin their lives
andraisetheir welfarelevels(Khan et al. 20183,
b; Ahmad et al. 2019). Therefore, it can be
thought that the individuals of the information
society of the twenty-first century should be
people who can think scientifically (Ugulu and
Baslar 2010; Yorek et a. 2016). As a matter of
fact, whentherelated literatureis examined; itis
seen that attitudes and behaviors of research-
ing, questioning and producing information are
considered as the most prominent features of
modern society (Ugulu 2015a; Murphy et al.
2019).

In order for science to affect a society in a
positiveway, first of al, scientific thinking must
be spread among the large masses of people and
become a part of common thinking (Brauner
2007). At this point, the goal isto create a soci-
ety that understands science and can make in-
formed decisions (Ugulu and Yorek 2015). Pro-
viding scientific thinking skillsto individual s of
the information society is undoubtedly a duty
that educational institutions should undertake
(Murphy et al. 2019). For thisreason, educating
individuals who investigate, question and pro-

duceinformation are consi dered among the most
basic objectives of educational institutions of
modern societies (Demirbas and Yagbasan 2006).

Science education isone of the most impor-
tant parts of the education of intellectual do-
main (Ugulu 2009; Darling-Hammond et d. 2019).
Cognitive development and affective behav-
iourstargeted in educational systems are most-
ly related to students' positive or negative ten-
dencies towards related subjects, individuals,
events or ideas, or they are expressed briefly
about their attitudes (Ugulu et al. 2015). Inthis
respect, encouraging positive science attitudes
is an important goal in science education be-
cause research findings show that attitudes to-
wards science are pioneers of interest in the
choice of science and science courses (Azevedo
2018).

Attitudes may change more than the cogni-
tive characteristics of the students (Cannon and
Simpson 1985). It has become a common goal
for program designers and curriculum devel op-
ers to influence attitudes towards science, in-
crease students' science achievement, and in-
crease the number of people who will continue
their science career in the future (Ugulu et al.
2013). The determination and eval uation of stu-
dents’ current attitudes towards science and
various variables affecting these attitudes such
as changes in class level, age, gender and so-
cioeconomic status have been the target of
many researchesfor science educatorswho want
to offer appropriate programs or coursesto stu-
dents (Osborneet al. 2003).



Most of the studies investigating attitudes
towards science include mainstream students
or students with low intellectual or academic
skillsasaresearch group (Murphy et al. 2019).
There are few studies dealing with the gifted
students’ attitudes towards science and gifted
students in science education (McGinnis and
Stefanich 2007). Although it isthought that gift-
ed students with superior cognitive skills can
understand science better and thus appreciate
science more, there are reasons why these stu-
dents attitudes may be less positive than some
researchersbelieve. Intense study programsand
pressure, created by more challenging curricula
for gifted students, may reduce their interest in
science and even other courses (Sak et al. 2015).
These students can demonstrate good academ-
ic performance and skillswhile maintaining neg-
ative attitudes. Various studies have shown that
more intelligent and successful students can
develop more negative attitudes towards sci-
ence, scientific research, and scientists (Dising-
er and Mayer 1974). In addition, there are stud-
ies showing that these students are able to work
hard on subjects that they do not like or are not
very interested in, and that they can be more
successful than other students (Woodrow and
Sham 2001). Inview of the above, given thefact
that attitudes may affect some of the gifted stu-
dents, studies are needed to determine the true
place of gifted studentsin the continuity of atti-
tudes (Caleon and Subramaniam 2008).

Developing positive attitudes towards sci-
ence is one of the most important goals of sci-
ence education (Darling-Hammond et al. 2019).
Cross-age research is useful in defining the un-
derstanding of a particular concept structured
by students at various grade levels (Egalite and
Kisida2017). The meaning of cross-ageresearch
is the studies in which different age students
are sampled at the sametime. Cross-ageresearch
provides an opportunity to observe changesin
conceptual development as a result of matura-
tion of students and to increase intellectual de-
velopment (Zeneli et al. 2018). This study in-
cludes cross-age examination of the attitudes of
gifted students towards science.

Gender is considered as one of the impor-
tant variables affecting the process of shaping
attitudes (Osborne et al. 2003). Many research-
ers have focused on the needs of gifted girls
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and boys because of their high potential in sci-
ence (Harwood and McMahon 1997). However,
there are also a few studies on gifted students
reporting this subject. The inclusion of gender
in this study will contribute to the literature on
the attitudes of gifted girls and boys towards
science and their active participationin scientif-
ic studies. In addition, it isthought that compar-
ing the findings obtained with theresults of sim-
ilar studies which accept gender as an addition-
a variable for analysis would be beneficial for
therelevant literature.

Gifted Educationin Turkey

Educational models that have gifted educa-
tionin Turkey can be divided into three groups,
including special schools, specia classes and
after-school programs (Ugulu 2019). Science
high schools, conservatories and sports high
schools can be given as an example for special
schools, Gifted Education Programs, and Sci-
ence and Art Centers (SACs) can be given as
examples for after-school programs. Special
classestake place only in private sector schools
(Sak et al. 2015).

One of the important problems existing in
the education of gifted studentsin Turkey isthe
flexibility probleminthe national education sys-
tem. For example, according to the National Ed-
ucation legislation, gifted studentscan only skip
aclassin primary school years during their en-
tire education. In addition, the education sys-
tem does not provide opportunities for gifted
students to take courses from universities or up-
per classes (Sak 2013). Therefore, itisnot enough
to create new opportunities for gifted students
who attend regular classesfor their development.
For this reason, after-school programs and espe-
cialy SACs have an important placein the edu-
cation of gifted students (Ugulu 2015b).

After-school programs are educational pro-
grams for gifted students in school or outside
school hours, in addition to their school sched-
ule. The SACs, which arerun by the Ministry of
National Education and widely used through-
out the country, the research and education cen-
ters on university campuses, and the centers
run by the private sector, are the leading after-
school programs for gifted students in Turkey
(Sak et . 2015).
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Scienceand Art Centers(SACs)

Science and Art Centers, which are wide-
spread throughout the country, are an after-
school program model and started to be estab-
lishedin 1995 to develop their potential by edu-
cating primary, secondary and high school gift-
ed students in the time remaining from normal
education programs. As of 2019, there are 139
SACs in various provinces and districts (Tur-
key Ministry of Education 2019). The SAC mod-
el aimsto provide enriched education at extra-
curricular hours without separating gifted stu-
dentsfromtheir normal peers. In SACs, students
are educated on certain days of the week except
for formal education (Karabulut 2010). Students
mostly work on social and scientific projectsand
produce solutions to real-life problems (Orbay
eta. 2010).

Objectives

Students with higher scientific backgrounds
and literacy levels were found to be more suc-
cessful in making decisions. Inthisdirection, en-
suring active participation of the gifted individu-
alsdefined asthe most significant human resourc-
es of a country in scientific issues is of great
importance. The main objective of thisstudy isto
explore the attitudes of gifted students towards
science. An additional objective of thisstudy was
to investigate gender, age and grade level-based
differencesin gifted students attitudes toward
science.

MATERIAL AND METHODS
Resear ch Design
This study is a descriptive one-shot survey

model to determine the attitudes of gifted stu-
dents towards science and to determine wheth-

9

er these attitudes differ according to gender, age
and grade variables.

Sampling

The study group of the research consists of
120 gifted secondary school students (67 girls,
53 boys) studying at Manisa Science and Art
Center. The distribution of these students ac-
cording to their class levels and age groups is
presented in Tables 1 and 2.

Table 2: Distribution of students according to gra-
des

Grade Total

5t grade 6" grade 7" grade
f 45 34 41 120
% 37.5 28.3 34.2 100

DataCollection Tool

In the research, the Science Attitude Inven-
tory (SAl 1) devel oped by Moore and Foy (1997)
and adapted to Turkish by Demirbas and Yag-
basan (2006) was used. The scale was created
by Moore (1973) for thefirst time, and asaresult
of the changes over time, the scale, which was
determined as 60 items, was reduced to 40 items
and necessary arrangements were made. In the
scale consigting of 40items, participantsareasked
to evaluatethemselveson afour-point Likert scale
rangingfrom“1=1 donot agree” to“4=1 agree”.
In addition, in the personal information form of
the test, there are questions about the indepen-
dent variables such asthe names, surnames, gen-
ders and grades of the participants.

Asaresult of thevalidity and reliability anal-
yses conducted on the scale for this study, it
was seen that the items of the scale were collect-
ed under asinglefactor. Demirbasand Yagbasan

Table 1: Distribution of students according to gender and age levels

10 n 12 13
f % f % f % f %
Gender G 1 100 20 57.1 31 57.4 15 50.0
B - - 15 42.9 23 42.6 15 50.0
Total 1 100 35 100 54 100 30 100.0
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(2006) found that Cronbach’s alpha reliability
coefficient of the science attitude scalewas0.76
(a=0.76) and Spearman-Brown correlation was
0.84. Considering the results obtained from gift-
ed studentsin this study, the consistency among
the itemsin the scale was re-examined and the
Cronbach alphardiability coefficient of thescale
was determined as 0.86 (0.=0.86). In the study of
Moore and Foy (1997), Cronbach’'s alpha reli-
ability coefficient of the science attitude scale
was0.78 (=0.78) and Spearman-Brown reliabili-
ty coefficient was0.80. Thevaluesexplained about
thereliability of the science attitude scaleareindi-
cated as appropriate values for determining the
students' attitudestowards science (Demirbasand
Yagbasan 2006).

DataAnalysis

In this study, to determine the attitudes of
gifted students towards science, the data ob-
tained from science attitude scale were trans-
ferred to the computer and analysed with SPSS
22.00 package program. Thet-test and ANOVA
test were used to determine whether students
attitudes towards science showed a significant
difference in terms of independent variables of
the study.

RESULTS

Determining the attitudes of gifted students
towards science and the variables that affect
these attitudes are important in terms of educa-
tion to be provided to these students and active
participation of studentsin scientific studies. For
this purpose, the average scores obtained by gift-
ed/talented students from the Science Attitude
Scae(SAl) and statistical analysisof these scores
are presented in tablesin this section.

Findingson Students' Attitudestowar ds Sci-
ence

The responses of the students in the re-
search group to SAIl were evaluated and it was
seen that the students reached an average of
114.60 on the scale which was eval uated as 160
points (Table 3). These values range from a
minimum of 85 pointsto amaximum of 139 points.
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Table 3: Attitudes of gifted students

Scale N Item Mean Std. Max. Min.
number (X) dev.
SAIl 120 40 114.60 6.82 139 85

When the attitude scores of gifted students
were examined according to their grade levels,
the attitude scores of fifth-grade students were
113.84; the attitude scores of the sixth-grade stu-
dents were determined to be 113.50 and the av-
erage scores of the seventh-grade students as
114.11 (Table 4). While the average attitude
scores of fifth and sixth-grade students were
close to each other, the highest science attitude
score was observed at seventh-grade students.
In this case, it can be said that there is an in-
creasein the science attitudes of gifted students
who receive more science education.

Table 4: Attitude levels according to grades

Grade N Mean Std. Max. Min.
X) dev.

5 45 113.84 8.47 129.00 85.00

6 34 113.50 8.82 139.00 95.00

7 41 116.34 8.37 101.00 134.00

Total 120 114.60 8.56 139.00 85.00

When the attitude scores of the studentsin
the research group were evaluated according to
the age variable, it was seen that the average
attitude scores of gifted/talented students in
different age groups had values close to the
generd average (X =114.60) (Table5). Only one
student in the 10-year age group and the only
onein the research group was above this aver-
agewith 122 attitude points. On the other hand,
except this 10-year-old student, the attitudes of
gifted students towards science increased rela-
tively with increasing age. As in the findings
related to the grade level, it can be said that as

Table 5: Attitude levels according to age

Age N Mean Std. Max. Min.
(X) dev.

10 1 122.00 - 122.00 122.00

11 35 113.02 9.05 129.00 85.00

12 54 114.88 8.63 139.00 95.00

13 30 115.66 7.91 134.00 102.00

Total 120 114.60 8.56 139.00 85.00
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the age of the studentsincreases, their attitudes
towards scienceincrease. Also, it was conclud-
ed that female students’ attitude towards sci-
ence (X = 115.29) washigher than male students

attitude points (X =113.71) (Table6).

Table 6: Attitude levels according to gender

Age N Mean Std Max. Min.
(X) . devi-
ation
G 67 115.29 8.99 129.00 85.00
B 53 113.71 7.97 130.00 101.00
Total 120 114.60 856 139.00 85.00

Satigtical Comparisonsof AttitudesAccording
tolndependent Variables

In this section, the findings of whether the
differences between science attitude scores of
gifted students are statistically significant ac-
cording to independent variables determined as
gender, age and grade are listed.

ANOVA (one-way ANOVA) analysis was
conducted to determine whether the attitudes
of gifted students showed significant differenc-
es according to class and age. It was found that
the attitude scores of the students in the study
group did not show a statistically significant
difference compared to both independent vari-
ables(p<0.05). Statistical analysisof thesignif-
icance of the difference between the attitude
scores of students according to class and age
variablesis presented in Tables 7 and 8.

Table 7: ANOVA analysis of attitude scores
according to grades

Sum dF Mean F P
squares square
Between 191.169 2 95585 1.310 0.274
groups
Within  8535.631 117 72.954
groups
Total 8726.800 119

In order to determine whether students’ atti-
tudes towards science showed asignificant dif-
ference according to gender, independent sam-
plet-test analysiswas performed. Theresults of
the analysis showed that the difference between
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Table 8: ANOVA analysis of attitude scores accor-
ding to ages

Sum dF Mean F P
squares sgquare
Between
groups 179.829 3 59.943 0.814 0.489
Within
groups 8546.971 116 73.681
Total 8726.800 119

the attitude scores of the students was not sta-
tistically significant (p <0.05) (Table9).

Table 9: t-test analysis of attitude scores accor-
ding to gender

Gender N Mean Std. F dF p
(X) dev.
G 67 115.29 8.99 0.00 1180.317
B 53 113.71  7.97
DISCUSSION

The aim of the study was to determine the
attitudes of gifted students who are thought to
make important contributionsto scientific stud-
ies and to compare these attitudes according to
variables such as education level, gender, and
age. According to the results of the study, when
the average attitude towardsthe environment is
evaluated according to the class levels of the
students, it was seen that the attitude scores of
the studentsin 7" grade are slightly higher than
the average of the studentsin 5" and 6" grades.
Interms of gender, it was concluded that female
students’ attitude scores were higher than male
students. As aresult of the statistical compari-
son of the attitude scores of the gifted students
according to the independent variables of the
study, it was concluded that the difference be-
tween the averages was not significant in terms
of gender, gradelevel and age variables(p< 0.05).

Many important studies in science educa
tion approached experimental research performed
with students from a cross-age perspective
(Egaliteand Kisida2017). Theresultsof al stud-
ies showed that although the concepts of chil-
dren’s scientific phenomenachanged over time,
some alternative conceptslasted from preschool
to college (Westbrook and Marek 1991). In the
present study, it was determined that high-grade
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students had more positive attitudes toward
science than low-grade students. Numerous
studies performed with the mainstream students
support the findings that students start science
studies with positive attitudes, but the situation
is rapidly decreasing by secondary and high
school (Farengaand Joyce 1998). Similar tothis,
Swiatek and L upkowski-Shoplik (2000) stated
that negative attitudes towards scienceincrease
from third through sixth grade. Thefact that gifted
students haveto livetheir lives under the gifted
label, their rivalry with their peers, and their con-
stant exposure to challenging tasks called gift-
ed education can suppress their attitudes to-
wards science (Sak et al. 2015). While competi-
tion and difficulty are afeature of agifted edu-
cation curriculum, talented students may lose
motivation if the quality and level of competi-
tion and educational environment are not ap-
propriate. However, Freedman (1997) stated that
laboratory education positively affects students
attitudestowards science courses. But, the num-
ber of laboratory experimentsisfalling at high
levels because the experiments are becoming
more complex and teachers do not prefer to con-
duct experiments. However, related to the find-
ings about the attitudes of gifted students de-
termined in the present study, it can be said that
the students’ attitudes towards science increase
with the science education they received, con-
sidering that the motivation of gifted students
towards science was more than other students.

Studies conducted in some countries indi-
cate that students' positive attitudes towards
science decrease as they progress in school
(Egalite and Kisida2017). It isthought that the
inadequaciesin the school environment and the
curriculum of science courses, the use of inef-
fective teaching methods and techniquesin the
teaching processes, the perception of difficulty
for science courses, and the factors related to
family or social lifemay be among themain caus-
esof thisproblem. In Turkey, Curebal (2004) stat-
ed that students' grade level increased science
attitude scores fall. According to the studies
performed by Orbay et al. (2010) and Cakir et al.
(2007) in Turkey, the gainsin primary education
and secondary education curricula required an
intensive program and caused students to have
various difficulties. In paraldl, it has been sug-
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gested that students can develop a negative at-
titude towards science.

The existence of gender-based differences
in achievement and participation in science and
its attitude towards science are widely accepted
(Cdeon and Subramaniam 2008). When the stud-
ies conducted up to the 1990s were examined, it
was found that the majority of them resulted in
favour of men in terms of the relationship be-
tween gender and science attitudes (Orbay et al.
2010). However, recent research showed that
gender had a slight effect on attitudes towards
science (Darling-Hammond et a. 2019). In this
study, thereisno significant difference between
male and female students’ attitudes towards sci-
ence. Despite the evidence that gender differ-
ences exist in attitudes toward science, the pro-
cess of how these attitudes affect science out-
comes is unclear (Caleon and Subramaniam
2008).
In this study, although there was no statisti-
cally significant difference between them, the
attitudes of female students towards science
were found to be higher than male students. In
mathematics and science, lessresearch has been
done about gifted men than gifted women. The
reason for thissituation isthat men pursue more
careers in these areas than women (Curebal
2004). Therearevariousreasonsintheliterature
to explain why sometalented women do not show
interest in science, do not succeed in science or
do not continue scientific studies. Lack of talent
or effort, self-efficacy in mathematics, science
and technol ogy, inadequacy in the school envi-
ronment and curriculum, theimpact of standard-
ized tests, attitudes of parents and teachers on
performance, and future career plansare among
the factors affecting women'’s attitudes towards
science (Reisand Park 2001). Onthe other hand,
the main reason why there is not a serious gen-
der difference between the attitudesin this study
can be assumed that the applied scale aims to
evaluate the attitudes towards general science,
not only to science branches such as physics,
chemistry and life sciences. For example, Lee
and Burkam (1998) showed that gender differ-
ences in attitudes towards physical sciences
were a more distinctive factor than biological
sciences. Furthermore, when these students are
gifted students, it is normal for them to show
higher motivation and more positive attitudes
towards sciencein general.
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CONCLUSON

Science has become increasingly important
and evident in all areas of life, for all countries,
and especially for peopleliving in adeveloping
country. It seems essential and critical toinves-
tigate gifted students’ attitudestowards science.
In this study, as a result of quantitative analy-
sis, some important findings related to the re-
search questionswere discovered. Although not
statistically significant, it was found that higher
grade students had more positive attitudes to-
wards science classes than lower grade stu-
dents. Also, there is no significant difference
between the attitudes of male and female stu-
dents towards science. However, it is widely
accepted that gender-based differences are one
of thefactors affecting science participation and
attitudes towards science. Further studies are
needed to identify the educational needs of gift-
ed students and to improve learning environ-
ments and, most importantly, to identify all fac-
tors affecting these processes.

RECOMMENDATIONS

The results of the study support the results
of similar studies in the past and showed that
students have different attitudes towards sci-
ence at different grade levels. Educators should
make educational applications for the develop-
ment of the attitudes of gifted students in the
educational processes. Since boysand girls per-
ceive themselves differently and have different
expectationsfrom the educational environment,
the teacher should provide activities that help
to meet specific gender needs. The educator
should choose the different classroom environ-
ment for the students at different grade levels,
and the teacher should provide activitiesto meet
the specific needs.

LIMITATIONS

This study is limited in many ways. First,
this analysis does not include measurements of
factors other than class level, gender, and age.
On the other hand, the effects of the education-
al background of students and parents were ex-
cluded. Many educators believe that these fac-
torscan interact with influencing students’ learn-
ing outcomes. The sample sizeisanother limit-
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ing factor, the larger sample size provides abet-
ter opportunity to see attitudes towards both
the science and classroom setting.
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Table 6: Attitude levels according to gender

Age N Mean Std Max. Min.
(X) . devi-
ation
G 67 115.29 8.99 129.00 85.00
B 53 113.71 7.97 130.00 101.00

Total 120 114.60 856 139.00 85.00
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