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This research aimed to examine the science attitudes of gifted students attending the science and art 
centers (SAC) in Turkey depending on variables such as gender of students, their fields of education, 
classroom level and the education levels of their families. The test of science related attitudes (TOSRA), 
developed by Fraser (1978), simplified by Chaerul (2002) and translated into Turkish and the validity and 
reliability of which were studied by Curebal (2004), was used in the research. It was observed that there 
was no statistical difference between the science attitudes of students and the above-mentioned 
variables. A general analysis of the obtained results was performed comparatively with the studies at 
national and international levels. In line with the results, a discussion was made on what could be done 
particularly regarding the science and technology instruction of students at SACs which were 
developed as a suitable model for country conditions.   
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INTRODUCTION 
 
Having an important place in the society in developed 
countries, gifted people are at the focal point of 
developments in many spheres primarily such as political, 
economic, military and technological fields of their 
country. Thus, senior administrators, decision-makers in 
political and economic fields, manipulators of research 
and development departments and pioneers of innova-
tions by making inventions in these countries are most 
likely to be gifted people. Therefore, it is important to 
identify gifted and talented people in society and provide 
support and services for them and their families in order 
to encourage these people to reach their full potential. 

When the historical process for the realization of the 
potentials of gifted people is examined, it is observed that 
the first and most important practice was indisputably the 
practice of “Enderun School during Ottoman Empire”. 
Completely contrary to the  understanding   of   blood   tie   
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and aristocratic structure having prevailed during that 
period, the Enderun system was established on a 
mechanism based on competence, capability and loyalty 
(Ari, 2004). 

Upon the foundation of modern Republic of Turkey, the 
Turkish education system basically had an understanding 
that considered the differences of individuals, who 
continuously required special education and this under-
standing advocated that they should be educated in line 
with their interests and talents. Therefore, the Turkish 
education system was in a search in parallel to this un-
derstanding. The events and developments experienced 
in the process of search as well as the relationships and 
interactions of events and developments with their 
periods, with each other and with the following periods 
remind of the patterns of an Anatolian carpet. These 
searches mostly had some breaking points depending on 
many variables such as perspectives of political powers, 
economic status of the country, the limited resources 
allocated for education and the high pace of population 
increase (Akyuz, 2008).  

Although there have been some private- and state-
supported initiatives with respect to determining and 
educating the gifted and talented individuals in Turkey, no  
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noteworthy developments took place until the 1990s 
(Akarsu, 1991). Recently, however, the models applied in 
different countries have been examined; the applicability 
of these models in our country has been discussed; 
large-scale studies on this subject at national and 
international levels have been examined and a new 
model has been developed in order to reach a higher 
number of gifted children considering some basic 
conditions of Turkey such as the existing economic, 
social, cultural and educational opportunities (Donmez, 
2004). Referred to as science and art centers (SAC), this 
model realized the selection of students, selection and 
training of teachers, training of families and structuring of 
physical space in the five pilot provinces selected. Today 
there are 43 SACs in total in 39 different provinces and 
they serve more than five thousand students (MNE, 
2008). The stage of identification of the students to be 
selected to these centers is conducted under the 
guidance of Directorate General of Special Education 
Guidance and Consultative Services of Ministry of 
National Education (MNE) and consists of steps such as 
nomination by class teachers, basic ability tests and 
individual evaluation (MNE, 2008). Although today these 
centers, serving on the basis of “Additional Course 
Application School”, are confronted with many problems 
primarily such as running mechanism, insufficiency of 
physical space, selection of teachers and training of 
families, they have developed with contribu-tions. These 
contributions have been provided by the administrators of 
central organization of MNE, the administrators employed 
at these centers, teachers, the students educated at the 
centers themselves and their families. Hence, a 
significant progress has been made in this field (Donmez, 
2004).  

Considering the fact that natural sciences have an 
important place in the development of the country and its 
economic development and considering that, in this 
context, the gifted students attending the SACs may 
undertake essential roles particularly in scientific and 
technological developments to take place in Turkey, it is 
necessary to make a careful examination of “Science 
Education” provided at these centers. 

Science education constitutes one of the most 
important parts of the education of intellectual domain. 
Intellectually gifted students are greatly interested in 
natural sciences and the studies in the field of science 
encourage students to become curious and research. It 
was observed that laboratory, project and computer aided 
science education particularly supported the desires and 
determination of talented students towards science 
courses (Hoover, 1989). Therefore, a project-based 
modular structure was preferred as an education program 
at SACs considering the characteristics of both talented 
students and science courses. According to this preferred 
program, the activities to be proposed have to be based 
on project study and  the  models,  which  are  compatible  

 
 
 
 
with science subjects, have to be preferred  in  order  for 
the developed activities to become applicable. In this 
context, when the conditions of our country are taken into 
consideration, “the three-stage Purdue model”, still being 
applied in the U.S.A., is considered as one of the 
important models to respond to existing needs for Turkey 
(Cepni et al., 2002; Unlu, 2008). 

The cognitive development and affective behaviors 
targeted in education systems are mostly related to the 
positive or negative tendencies of students towards the 
related subjects, individuals, events or ideas or stated 
briefly, related to their attitudes (Tavsancil, 2002). Hence, 
seeing the extent the targets have been achieved may 
only be possible through measuring the attitudes believed 
to be likely to vary in time. Therefore, the importance of 
measuring attitudes in education is increasing. It should 
be kept in mind that the curiosity of children attending 
primary school and their spirit of investigation are 
particularly at the highest level and that science and 
technology course ranks at the top of the courses, which 
deal with the subjects and the questions about which 
children are curious most. Thus, one of the basic 
objectives of the instruction performed is to have students 
at primary education level love natural sciences and to 
enable the permanent continuation of their desires and 
curiosities for learning (MNE-UNICEF, 1995). It is a 
known fact that attitude is of great importance for carrying 
out significant learning in students regarding science 
subjects (Abell and Lederman, 2007; Roth, 2009). In 
connection to this, it is possible to conclude that the 
increasing attitudes of students will also have a positive 
effect on their success (Oruc, 1993; Osborne et al., 
2003). At this point, studies in the field of science 
education both contribute to the development of countries 
and will bring about improvements in the lifestyles of 
people subjects (Abell  and  Lederman, 2007; Roth, 
2009). Hence, quality in education and instruction should 
always be given particular importance especially in order 
to select gifted and talented students and promote their 
talents and achievement in education.  

Questions such as what and how the positive and 
negative developments in science attitudes of students 
depend on and how attitude varies by year constitute a 
basic subject for research. In addition, there are many 
national (Cakır et al., 2007; Turkmen, 2008) and interna-
tional (Weinburgh, 1995; Osborne et al., 2003) studies 
with qualifications of comprehensive literature scanning in 
this field. The results obtained from the surveys so far 
and the findings of this study will be comparatively 
presented in the results and discussion section.  
 
 
PURPOSE OF THE STUDY  
 
The purpose of the study was to investigate the science 
attitudes of students  in  primary  education (Level I)   and  
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Table 1a. Distribution of students by education level, gender and field of education. 
 

Education level Gender Education field 
Female f (%) Male f (%) Science f (%) Art f (%) 

Primary school (Level I) 15 (46,9) 17 (53,1) 18 (56,3) 14 (43,8) 
Elementary school (Level II) 31 (66) 16 (34) 19 (40,4) 28 (59,6) 
Total 46 (58,2) 33 (41,8) 37 (46,8) 42 (53,2) 

 
 
 

Table 1b. Information on the education level of students’ families. 
 

Education level Mother Father 
Level I f (%) Level II f (%) Total f (%) Level I f (%) Level II f (%) Total f (%) 

Primary school 6 (18.8) 8 (17) 14 (17.7) 1 (3.1) 2 (4.3) 3 (3.8) 
Elementary school 7 (21.9) 4 (8.5) 11(13.9) 2 (6.3) 3 (6.4) 5 (6.3) 
High school 8 (25) 17 (36.2) 25 (31.6) 6 (18.8) 8 (17) 14 (17.7) 
University 11 (34.4) 18 (38.3) 26 (36.7) 23 (71.9) 34 (72.3) 57 (72.2) 

 
 
 

elementary education (Level II), who were attending 
SACs, depending on gender of students, their field of 
education, classroom level and the education level of 
their families.  

In line with these basic aims, an answer is sought for 
the following sub-problems. Is there any significant 
difference between the science attitudes of students at 
Levels I and II: 
 
(1) and their gender?  
(2) and their education levels? 
(3) and their fields of education? 
(4) depending on the education level of their families?  
 
 
METHOD 
 
Context and settings 
 
The population of the study consists of the students at Levels I and 
II that were educated at SAC at the city center of Amasya in Turkey 
during 2007 - 2008 academic year. In this universe, some 33 
students from Level I and 47 students from Level II, selected 
through random sample selection, constitute the sample of the 
research. 

The responses of students to the applied attitude scale and to the 
interview questions during the research reflect their opinions and 
thoughts. This research is limited to the gifted and talented students 
attending the SAC at the city center of Amasya in Turkey as of 
2007 - 2008 academic year and TOSRA was used for measuring 
their science attitudes. 

Data about the education level, gender and field of education of 
the students having participated in the research is presented in 
Table 1 whereas Data about the education level of their families is 
presented in Table 2. The mean calendar age of the students 
having participated in the research is 10.3 for Level I and 13.1 for 
Level II.  
 
 
Data collection  
 
In order to  measure   the   science   attitudes   of   gifted   students,  

Likert-type TOSRA, first developed by Fraser (1978) and with a 
Cronbach alpha reliability coefficient found as � = 0.78, was taken 
as reference Since then. The scale has been applied by many 
researchers (Khalili, 1987; Stolarchuk and Fisher, 2001; Lowe, 
2004; Eccles, 2007). 

The short version of the scale, which was reorganized by Chaerul 
(2002) and divided into 5 subscales, will be used in this study. For 
its short version, the reliability calculations were found to be at the 
interval of 0.79 - 0.84 for 5 subscales. The study performed for the 
reliability of the scale in the context of Turkey was performed by 
Curebal (2004) and reliability was found at the interval of 0.72 - 
0.84 for 5 subscales. A reference was made to specialist views for 
the validity of the Turkish version and as a result of the views, it was 
concluded that the measurement instrument was valid (Curebal, 
2004). 

Gifted students chose one of the alternatives of “strongly agree”, 
“agree”, “neither agree nor disagree”, “disagree” and “strongly 
disagree” for the articles given concerning their science attitudes. 
The scoring of positive attitudes varied from “definitely agree” (5) to 
“definitely disagree” (1). However, the opposite was carried out 
while scoring the negative attitudes.  

Percentage (%), frequency (f) and mean ( X ) values were 
calculated for the articles in the measurement instrument and it was 
intended to find answers to the sub-problems using the required 
statistical tests depending on the gender of students, their field of 
education, classroom level and the education level of their families.  
 
 
RESULTS 
 
The findings obtained from the research are presented 
according to the sub-problems and briefly interpreted as 
follows.  
 
 
Relationship between science attitude and gender 
 
In order to determine whether there was any significant 
relationship between the science attitudes of students 
and their gender, non-parametric Mann-Whitney U 
(MWU) test was used for the total scores obtained from 
the attitude scale and the results of analysis are  given  in  
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Table 2. Description of scales in TOSRA. 
 
Scale number and name Description of scale 
1. Career interest in science Students’ future interest in science 
2. Leisure interest in science Students’ desire to participate in out-of-school science-related activities. 
3. Social implication of science Students’ attitude regarding the positive and negative effects of science society 
4. Enjoyment of science lesson Students’ level of enjoyment of classroom science lessons 
5. Normality of Scientist Students’ belief about scientist lifestyles 

 
 
 

Table 3a. Results of MWU test concerning science attitude 
scores of level I students by gender.  
 

Gender N X  MWU U p 

Male 17 18.56 315.50 
92.50 0.186 

Female 15 14.17 212.50 
 
 
 
Table 3.  

As seen in Table 3, there is no significant difference 
between the total science attitude scores of students at 
Levels I and II by gender (For Level I: U = 92.50, p = 
0.186 > 0.05; For Level II: U = 237.50, p > 0.05). 
 
 
Relationship between science attitude and education 
levels 
 
In order to determine whether any significant relationship 
existed between the attitudes of students and their 
education levels, a t- test for independent groups was 
performed for total attitude scores and the results of the 
analysis are given in Table 4.  

As seen in Table 4, there is no significant difference 
between the education levels of students and their total 
science attitude scores (t77 = -0.077, p > 0.05).  

Figure 1 presents the variation of the averages of 
scores that students obtained from each subscale 
depending on education levels.  
 
 
Relationship between science attitude and field of 
education 
 
In order to determine whether there was any significant 
relationship between the science attitudes of students 
and their fields of education at SAC, non-parametric 
Mann-Whitney U (MWU) test was performed for the total 
scores obtained from the attitude scale and the results of 
analysis are show in Table 5. 

As seen in Table 5, there is no significant difference 
between the total science attitude scores of students at 
Levels I and II according to their fields of education (For 
Level I: U = 76.50, p > 0.05; For Level II: U = 232.00, p > 
0.05).  

Table 3.b. Results of MWU Test concerning science attitude 
scores of level II students by gender. 
 

Gender N X  MWU U P 

Male 16 24.34 354.50 
237.50 0.813 

Female 31 23.34 754.50 
 
 
 
Relationship between science attitude and 
educational level of families 
 
In order to determine whether any significant relationship 
was present between the science attitudes of students 
and the education levels of their families, non-parametric 
Kruskal Wallis H (KWH) test was performed for the total 
scores obtained from the attitude scale and the results of 
analysis are presented in Table 6. 

As seen in Table 6, there is no significant difference 
between the education levels of guardians of students 
and total science attitude scores (For Father: X2 = 5.682, 
p > 0.05; For Mother: X2 = 5.986, p > 0.05). 
 
 
DISCUSSION 
 
In studies that determine the science attitudes of 
students, there is little agreement about how attitudes 
vary by gender. Gardner (1975) stressed that gender was 
one of the most important factors in science attitudes of 
students. When the surveys until the 1990s were 
examined, it was observed that the majority of them 
resulted in favor of (positive) males in the context of the 
relationship between gender and science attitude 
(Weinburg, 1995; Robertson, 1987). Nevertheless, when 
Osborne et al. (2003) examined the recent studies, they 
concluded that gender had a very slight effect on attitude. 

In this research, as clearly seen in Table 3, no 
significant difference is present between science attitudes 
of students at Levels I and II that attended SAC at the city 
center of Amasya in Turkey depending on their gender 
(For Level I: U = 92.50, p > 0.05; For Level II: U = 237.50, 
p > 0.05). Furthermore, as it is observed in Figure 1, 
when the scores the students obtained from each sub-
scale depending on gender are examined, it is observed 
that they are quite close to each other. The results  from  this 
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Table 4. Results of t-test for independent groups with respect to the education levels of students and their science attitude scores.  
 

Education level N X  S sd t p 

Primary School (Level I) 32 98.69 14.04 
77 -0.077 0.689 

Elementary School (Level II) 47 98.94 14.14 
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Figure 1. Variation of subscale scores by education levels. 

 
 
 
Table 5a. Results of MWU test concerning the field of education 
and science attitude scores of students at level I. 
  

Education field N X  MWU U p 

Science 18 19.25 346.50 
76.50 0.06 

Art 14 12.96 181.50 
 
 
 
Table 5b. Results of MWU test concerning the field of education 
and science attitude scores of students at level II. 
 

Education field N X  MWU U p 

Science 19 25.79 490.00 
232.00 0.461 

Art 28 22.79 638.00 
 
 
 
Table 6a. Results of KWH test with respect to father’s education 
level and science attitude scores. 
 

Father’s education level N X  sd X2 p 

Primary School 3 55.83 

3 5.682 0.128 
Elementary School 5 24.80 
High School 14 32.57 
University 57 42.32 
 
 
results from this study support other studies undertaken 
with students studying at the primary and secondary 
levels in Turkey (Gurkan and Gokce, 2000; Curebal, 
2004; Cakır et al., 2007).  

Table 6b. Results of KWH test with respect to mother’s education 
Level and science attitude scores. 
  

Mother’s education level N X  sd X2 p 

Primary School 14 43.07 

3 5.968 0.113 
Elementary School 11 30.91 
High School 25 34.44 
University 29 46.76 

 
 
When the studies focusing on the relationship between 

science attitude and education levels in literature are 
examined, it is observed that the higher the class levels 
of students, the lower their science attitude scores 
(Curebal, 2004; Murphy and Beggs, 2003). Even though 
the students aged 10 - 11 had high self-confidence for 
science problems, their science attitudes were more 
negative than those of the students aged 8 - 9 (Murphy 
and Beggs, 2003). Indeed, studies in a number of 
countries state that as students’ progress through school, 
their     positive    attitudes     towards    science    decline 
 (Chaerul, 2002; Lowe, 2004). It was emphasized that 
insufficiency in programs of science courses, the use of 
ineffective instruction methods and techniques, the 
perception of science course as difficult and factors 
regarding family or social life may be among the basic 
reasons for this problem (Weinburgh, 1995; Greenfield, 
1998; Osborne et al., 2003). 

Furthermore, the studies by Gurkan and Gokce (2000), 
Curebal (2004) and Cakır et al. (2007) in our country 
concluded that the gains  in  primary  education   Level  II 
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and secondary education particularly required an 
intensive program and caused students to have various 
difficulties. In parallel to this, it was put forward that 
students might develop a negative attitude towards 
natural sciences. Moreover, it has been stressed that the 
multiple-choice    exams    (such   as  OKS  [High  School 
Entrance Exam] and OSS [Student Selection Exam]), 
which focus on academic achievement and ignore 
individual differences in our country and the process of 
preparation for these exams might be influential in 
developing a negative attitude towards science.  

In this research, as observed in Table 4, no significant 
difference is present between students’ education levels 
and total science attitude scores for the relationship 
between science attitude and education levels (t77 = -
0.077 p > 0.05). As observed again in this table, the 
mean science attitude scores of students at Level II are 
higher than the attitude scores of students at Level I. The 
performance of out-of-lesson science experiments and 
activities and the preference of project-based learning 
approaches at SACs, established with a basic 
philosophy, can be considered influential in eliminating 
the decline in positive attitude with time that widely 
appears in literature (Abell  and  Lederman, 2007; Roth, 
2009). Moreover, as a result of interviews with the 
students with a science attitude score below average 
particularly within students at Level II, the vast majority of 
students expressed that the process of preparation for 
OKS and OSS type of multiple-choice exams awaiting 
them in future periods and particularly the expectations of 
their families had a negative impact on their science 
attitudes. In this case, important tasks fall to the 
administrators, teachers and specialists in guidance 
working at SACs with respect to family training. At this 
point, the wide presence of faculties of education in 
almost all provinces, where SACs are located, can be 
turned into an advantage, for it is possible for them to 
receive academic support from faculties of education and 
to carry out joint project studies. Regarding the problems 
experienced in the process of the running of these 
centers (such as training of teachers, training of families, 
education program and methods) and the works to be 
done, “the Consultative Committees” indeed included 
within the legal legislations of SACs should be made up 
of representatives of MNE and Universities and they 
should be run actively. 

As seen in Table 5, another point appearing in this 
research is the absence of a significant difference 
between the total science attitude scores of students at 
Levels I and II according to their fields of education (For 
Level I: U = 76.50, p > 0.05; For Level II: U = 232.00, p > 
0.05). The absence of a significant difference between 
science attitude scores at both levels for the students 
educated in the fields of intelligence and talent at SACs 
may be due to the fact that the first two steps take place 
in   the   same   way  in  the  process  of  selection  of  the  

 
 
 
 
students in both fields. In other words, both groups are 
nominated by their class teachers and then they are 
expected to exceed a certain lowest passing score in the 
basic ability test. 

Regarding the education levels, as observed in Table 
2, of the mothers of students attending SAC at city center 
of Amasya in Turkey and participating in this research, 
36.7% are University graduates, 31.6% are High School 
graduates, 13.9% are Elementary School graduates and 
17.7% are Primary School graduates while, of their 
fathers, 72.2% are University graduates, 17.7% are High 
School graduates, 6.3% are Elementary School 
graduates and 3.8% are Primary School graduates. Such 
statistical data remain insufficient in reflecting the 
education levels of the guardians of students, educated 
at all primary and elementary school levels at the city 
center of Amasya in Turkey. Although this seems to be a 
contradiction, the data from many surveys at international 
level in fact demonstrate that this does not cause any 
contradictions. In a research study reporting the socio-
economic levels of the families of talented and gifted 
individuals, who stood out and became famous in the 
society and accordingly, the education levels of the 
families, it was detected that of these people, 
approximately 18% were noble and wealthy, 41% had 
high education, 31% were businessmen and merchants 
and the rest were artisans and agricultural workers 
(Caglar and Ozsoy, 1975). In a similar research, the 
families of children determined as gifted among the 
students aged 8 - 13 were found to consist of families 
with a higher profession (50%) and businessmen and 
officials (37%) while the remaining families were found to 
consist of laborer families (Caglar and Ozsoy, 1975). In 
surveys conducted more recently (Robinson and 
Olszewski, 1997), it was found that gifted and talented 
students mostly were from families with moderate and 
high socio-economic status. In a Turkish study conducted 
by Daglioglu (2004) concerning the talented-gifted 
students aged 5 - 6, it was stressed that, of the mothers 
of students determined, 10% were Primary-Elementary 
School and High School graduates, 69% were University 
graduates and 20.7% had a graduate education and 
likewise, of their fathers, 17.2% were Primary-Elementary 
School and High School graduates, 62.2% were 
University graduates and 20.7% had a graduate 
education.  

The fact that today gifted and talented students mostly 
belong to families with moderate and high socio-
economic status might be due to the fact that identifi-
cation is generally performed at primary and secondary 
education levels. Thus, “early identification and early 
education”, widely discussed and put into practice in 
developed countries, should be given more importance 
particularly focusing on SAC in Turkey (Donmez, 2004). 

In contrast to these studies discussed above (Table 6), 
there is no significant  difference  between  the  education  



 
 

 
 
 
 
levels of guardians of students and the total science 
attitude scores (For Father: X2 = 5.682, p > 0.05; For 
Mother: X2 = 5.986, p > 0.05). The data obtained in this 
study support the results obtained by Cakir et al. (2007) 
and Mordi (1991).  

When the mean attitude scores obtained from each 
subscale are examined, the items where the students 
scored the lowest were the “Normality of Scientist” and 
the “Students’ belief about scientist lifestyles” ( X  = 
16.61). In addition, in terms of this scale, the lowest mean 
attitude score was obtained in a similar research by 
Curebal (2004) on gifted students. These common 
negative beliefs may be eliminated through short-term 
visits by professional scientists, who have become 
outstanding with their studies particularly in the field of 
science at SACs, their conversations with students, their 
active participation in project studies and through the 
creation of conference media on popular science.   
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