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Abstract 

In this study, it was attempted to obtain information from their drawings about which science 
fields the students, visiting Feza Gursey Science Center (FGSC), were interested in the most. The 
research was performed in 5 primary schools which visited FGSC in Ankara in 2005 and it took 4 weeks. 
One hundred and twenty-two students from 6th, 7th and 8th grades were evaluated in this study. In 
obtaining interests of students from 6th, 7th and 8th grade towards science fields after the exhibitions in the 
FGSC, “drawing” method which is a qualitative approach was used. As a result of this research, it is 
found that students who visited FGSC are mostly interested in physics a science field, and biology, 
chemistry and astronomy fields follow this. It was also noted that only 24 out of 122 students who 
attended the research knew the name of exhibition or activity which he drew about. 
Key words: science centers, informal learning, science education. 
 
Introduction  

 
At present, education activities have turned into a process which continues through the 

lifetime at home, in the school, work and in every possible place and opportunity. Informal 
learning environments are required to teach the new knowledge obtained from the rapid 
improvements in science and technology to the increasing number of people with a simple, 
understandable and enjoyable way. 

Informal learning environments include many social fields that allow students to have 
individual relationships with real objects and thus provide them to gain permanent knowledge 
through a positive attitude, values and points of view. Such environments include some mass 
media tools like television, radio, newspapers, magazines and internet, and sport centers, 
science centers, science and technology museums, natural history museums, zoos, botanic 
parks, forests, libraries, aquariums, open air laboratories, nature centers (caves, lakes, rivers, 
shores etc.), camps and houses (Davies, 1997; Hannu, 1993; Kelly, 2000; Martin, 2004; 
Pedretti, 2004). 

Studies performed have shown that the activities outside of formal education have 
effects on the improvement of experiences obtained in school (Gerber, Cavallo & Marek, 2001; 
Hannu, 1993). Maybe the most important one of these informal learning environments is 
science centers, since science centers are among rare places that present science, technology 
and education together. Science centers have a structure capable of contributing to science 
education and professional education by building bridges between both science-education and 
technology-education. 

Science centers are ideal places for adding benefits to especially primary school 
students’ intelligence, emotional and psychomotor improvements in our today’s education 
system which consists advocate of change, collective and student centered applications and 
students’ needs are considered in, because science centers allow visitors freely discover, learn 
by themselves, interact in groups and share experiences (Lemelin & Bencze, 2004; Ramey-
Gassert, 1997; Rapp, 2005). In exhibitions and education programs arranged thus, students 
particularly use their hands and logic, have interaction with the world, come to conclusions by 
studying collaboratively, discuss, observe, have experiences and increase their understanding 
capacity (Rapp, 2005; Livingstone, Pedretti & Soren, 2001; Barshinger & Ann, 1998). 

 



GAMTAMOKSLINIS UGDYMAS. ISSN 1648-939X 

 

 6

Science centers that address individuals of all ages have many educational programs 
such as lessons to provide individual learning, demonstrations, interactive activities, games and 
visional materials. Thus, they give visitors the chance of gaining science literacy from the first 
hand (Yu, 1999). Wellington (1990), determined that interactive science centers have great 
effects on establishing links between the equipments used and seen during daily life and 
science and technology, on getting to like science and science literacy. In addition, in studies 
on museum-education connection in the last 30 years, it has been shown that science centers 
complement the subjects in school science courses, improve science skills of students of 
especially 5th- 8th grades, increase their success in science and improve their attitude towards 
science and make it easy to learn by refreshing their curiosity for science. (Guisasola, Morentin 
& Zuza, 2005; Griffin, 2004; Chin, 2004; Cox-Petersen, 1999).  It was also found that students 
improved their social skills by using oral communication activities during the tours (Panizzon 
& Gordon, 2003). Paris, Yambor and Packard (1998) examined the effects of student 
activities outside schools on interests in biology and their knowledge level. In this study, it was 
found that there is a certain increase in the level of interest of student for science and a certain 
improvement in problem solving skills of students in all grades. Jarvis and Pell (2002) 
observed the experiences of 650 primary school students who visited British Space Center 
from the simulations in this center and examined their attitude towards science and space. As a 
result of the tests they took immediately after the tour and 5 months later, it was stated that 
there was a positive increase in students’ attitude towards science and space but only 24% of 
the students wished to make a scientific career in these fields in the future. The change in 
attitudes continued throughout many months and these students said that they are eager to 
science. Falk and Adelman (2003) questioned in what level informal science learning 
institutions such as science centers, zoos, aquariums and natural history museums reached their 
goal. The changes in visitors’ knowledge and attitudes were observed in National Baltimore 
Aquarium. The results of the research showed a positive improvement occurred in visitors’ 
knowledge and attitudes. Tenenbaum, Rappolt-Schlichtmann and Zanger (2004), investigated 
the effects of school and museum collaboration on science learning of students with low 
income levels. In this study, they stated that science centers are effective on the improvement 
of students’ science literacy, and exhibitions and activities in the science museum positively 
affected the students’ attitudes towards science. In their research about the effects of usage of 
science centers in science lessons to students’ interests in science, Bozdogan and Yalcin (2007) 
showed that science centers have significant effects on the increase in students’ interests for 
science in their study they investigated the effects of using science centers in science courses 
on the level of interest of the students for science.  

It has been shown with studies performed that science centers increase students’ 
interests in science courses, which students have difficulties in understanding and therefore 
describe them as difficult and boring, and improve their attitude.  In this study, it was 
attempted to determine from their drawings the science fields that the students visiting Feza 
Gursey Science Center (FGSC) are interested most. 
 The purpose of study: with this research, the interests of students from 6th, 7th, and 8th 
grades of primary school towards science fields were examined within the frame of FGSC 
exhibitions. 
 
Methodology of Research 

 
Participants 

 
The research was carried out in 5 primary schools visiting FGSC [school A, (n=26); 

school B, (n=24); school C, (n=23); school D, (n=26) and school E, (n=23)] in Ankara in 2005 
and it took 4 weeks. Total 122 students (59 boys and 63 girls) from 6th, 7th and 8th grades 
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participated in the research. 45 of these students visited FGSC within the last 6 months, 50 of 
them visited within the last 12 months and 27 of them visited within the last 18 months. 

 
Experiment Design 

 
To learn about the interests of students from 6th, 7th and 8th grade towards science fields 

within the frame of exhibitions in the FGSC, “drawing” method which is a qualitative approach 
was used as data collection method. Drawing method is generally used in studies that aim 
obtaining individuals’ ideas and conceptual structures about any subject (White & Gunstone, 
1992). In the present study, the students were asked to draw the most interesting interactive 
exhibition in FGSC they visited and to write the names of exhibitions and explain them.  

In the research, the drawings of primary school students are classified according to the 
predetermined classification in FGSC exhibitions as physics, chemistry, biology and 
astronomy and it is tried to obtain students interest fields (Table 1). In the study, the number of 
drawings belonging to the each group was determined and presented in frequencies. Common 
expressions in students’ writings from these groups were also collected in findings part. In 
addition to this, the relation between sex and grade levels of students attending research and 
science fields that they interested in was examined with the chi-squared method for two 
variables from non- parametric statistics.  

 
Table 1. The classification of major exhibitions and activities in FGSC according to 
science fields.  

Field Exhibition and activity Explanation 

Physics 

 
1 

Electric 
Demonstration 

 In this demonstration that the working principle of Van 
de Graaff generator is explained, a potential approximately 
500.000 volt is established and its effects are observed. 

2 
 Hot air Balloon  It is aimed to give information about how hot air balloon 

works, the relation between air and heat, and balloons.  

3 Whispering Dishes 
 It is demonstrated how sound waves produced in the 
focal point of the dish become audible by being collected 
in the focal point of the other dish. 

4 
 Plasma Ball  Plasma state of the matter is introduced to the visitors. 

5 Bicycle generator  This is the experimental set, in which mechanic energy 
is transferred to electric energy. 

6 
 

Aerodynamic 
bicycle 

 This is the mechanism that shows approximately how 
much watt energy you have when the pedals are cycled.  

Chemistry 

1 Nitrogen 
Demonstration  

 It is the demonstration in which properties of liquid 
nitrogen which has -196 °C temperature is shown.  

2 Bernoulli Blower 
 Information about the low pressure areas, high pressure 
areas and the aerodynamic properties of planes are given 
by visitors’ own practices. 

3 Shadow Tunnel  This is the set which proves it is even possible to 
photograph a shadow.  

Astronomy 

1 Astronomy Slide  This is the slide demonstration in which space and some 
of its secrets are introduced.  

2 Black hole Model 

 In this exhibition unit, information about black holes is 
given and visitors are given the opportunity to observe the 
movements of planets caught by attraction of a black hole 
and how it is swallowed by black hole. 

3 Galaxy Research  It is the exhibition in which galaxies and stars of Virgo 
Cluster can be observed. 
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Biology 

1 Microscope  Same 25 examples such as fruit fly, fish scale, snake 
skin and newspaper paper are shown with 3 microscopes. 

2 Human body 
Model 

 On this plastic anatomic human model that internal 
organs can be dismounted and mounted back, the skeleton, 
muscles, circulation, and lymphatic, respiration, digestion, 
hormonal, excretion and reproduction systems can be 
observed in whole details.  

3 Human heart and 
lung 

 Some general information is given about human heart, 
veins and lung on organs taken from cadaver and specially 
preserved. In addition, the lungs of people who smoke and 
who don’t smoke are compared. 

4 Little Man Model 

 This is the model representing the brain as a body and 
shows the proportion of each part to its proportion in the 
brain that controls its sense and movement duties. This 
model is presented in the entrance of science center.  

 
Learning Environment 

 
After Ankara Metropolitan Municipality signed an agreement with authorities of 

Ontario Science Centre (OSC) in 1992, the progress of building the first and only science 
center of Turkey started. Forty-eight experimental packs that cost 2.3 million dollars were 
purchased for the science center. In the process of establishment of the science center with the 
cooperation of the university museum, the selection of experiment and exhibition units was 
performed by considering the needs of education and curriculum in Turkey and giving weight 
to sets particularly in the field of basic sciences. The recommendation of the Ministry of 
Education of the science center to the students of primary and secondary schools on 25th 
January 1995 shows that how the selection fits.  

The name of Feza Gursey, one of the foremost physicists of Turkey and the world, 
died in 1992, was given to the science center. Feza Gursey Science Center was put into service 
on 23rd April 1993 with the assistance of Ankara Metropolitan Municipality. 

More than 1.2 million people visited the science center between 1994 and 2005. In 
this center with a 1000 m2 experimental area and 2000 m2 total area, 7 personnel and guides 
with a number varying between 10 and 20 are employed. The guides working in the science 
center working part time or full time are young people graduated from the university or under 
graduates in physics, chemistry, biology, science, astronomy, mathematics, computer and 
geology departments of the universities. The science center working with appointment system 
gives free service to the students of Ankara city center and districts. Ankara Metropolitan 
Municipality also provides free transportation to the schools that come to science center.  

FGSC serves for the aim of introducing, pleasing with and assisting to comprehend 
the basic principles of science by doing experiments and especially in an entertaining 
environment helping students to understand and apply what they learn theoretically in science 
courses. Because of this, each unit designed in an appropriate form to let visitors do the 
experiment and observe individually.  
 
Data Collection and Analyses 

 
Data collection of the research and analyses of the obtained data is gradually 

explained in Table 2.  
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Table 2. The application steps of the study.  
Step Process 

1 12 of the central primary schools visiting FGSC in Ankara in October 2005 were chosen 
randomly. Data were obtained by interviewing with the 26 science teachers from these schools.   

2 As a result of these interviews, 7 schools, which prepared a tour plan for the visit to science center 
and related the tour with lessons, were eliminated from the research. Five other primary schools 
visiting the science center for only entertainment with the accompaniment of guides were 
included to the research. The reason for this is to ensure that students reflect their own interests 
and ideas without being under the effect of teacher and the tour program. 

3 In this study students are asked “Can you draw the most interesting exhibition or activity in the 
science center in your opinion?”, “Can you write the name of the exhibition or activity that you 
draw?” and “Can you explain the Picture that you draw?”    

4 Exhibitions and activities in the FGSC were classified under 5 titles as “Physics”, “Chemistry”, 
“Biology”, “Astronomy” and “Technology” by 2 experts. Data obtained from the students’ 
drawings were also classified under these titles (Table 1). As a result of this classification, the 
field of science that students were interested in within the frame of exhibitions and activities in the 
science centers were determined.  

 
Results of Research 

 
Science fields that students visiting FGSC were interested in most were examined and 

are given in the Tables 3, 4, 5 and 6.   
 

Table 3. The distribution of students as regards interesting activities and exhibitions on 
Physics in FGSC.  

Field Exhibition and activity f 

Physics 

1 Electric Demonstration 27 
2 Plasma Ball 8 
3 Hot Air Balloon 8 
4 Bicycle Generator 8 
5 Aerodynamic Bicycle 8 
6 Whispering Dishes  7 

Total 66 
 
Table 3 is shown that students visited FGSC were interested mostly (n=66) in 

activities and exhibitions about physics field of science. It is seen that students are interested in 
exhibitions and activities with the names “Electric Demonstration” (figure 1 and figure 2), 
“Plasma Ball” (figure 3 and figure 4), “Hot Air Balloon” (figure 5), “Bicycle Generator”, 
“Aerodynamic Bicycle” (figure 6 and figure 7) and “Whispering Dishes” (figure 8) in the 
physics field.  

Students’ drawings about their interests in exhibitions and activities in physics field 
are given below.  
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Children’s Perspectives of FGBM Settings and 
Experiences About Physics 

 

 
Figure 1. “When static electric is given to the human 
body, his hair stands erect but it doesn’t harm. The 
erection of our hair by using Van de Graff generator 
interested me a lot.” F7, 6th grade. 

 
(Photo by A. E. Bozdoğan, 2006) 

 

 
(Photo by A. E. Bozdoğan, 2006) 

 
The Electric Demonstration 

In which the working principle of Van de 
Graaff  generator was told  

 
Figure 2. “My friends touching an electric bulb and 
raise and erection of their hair amused me.” F104, 8th 
grade. 

 

 
Figure 3. “I learned that there are 4 states of the 
matter. Plasma ball which shows the 4th state 
was very interesting.” M81, 6th grade.  

(Photo by A. E. Bozdoğan, 2006) 
 

Plasma Ball exhibition  
where the Plasma state of the matter is introduced 

 
Figure 4. “There was a globe like equipment 

that produced electricity when touched. When 
you touch it, it shines from inside. This interested 

me a lot.” F97, 8th grade. 
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Figure 5. “When we press a button fire 
comes out and when it comes out air heats 
up. When the hot air gets into the balloon, 
the balloon rises. The flying of balloon 
attached my attention.” M5, 6th grade. 

 

 
(Photo by A. E. Bozdoğan, 2006) 

 
Hot Air Balloon Exhibition which gives information 
about how hot air balloon works, air- heat relation and 

balloons. 

 
Figure 6. “There were different kinds of things in the 
museum. But the tool which measures human power 
was interesting. It was something like a bicycle. When 
the pedals were cycled, the ball rose. The more it 
rises, the more you are powerful.”  F66, 7th grade. 
 

 
Figure 7. “There was a bicycle. When you cycled its 
pedals, the ball rose. This tool enjoyed me.” M112, 6th 
grade. 

 
(Photo by A. E. Bozdoğan, 2006) 

 

Aerodynamic Bicycle exhibition 
that shows approximately how much watt 

energy you have when the pedals are cycled. 

 
(Photo by A. E. Bozdoğan, 2006) 

 
Whispering Dishes Exhibition 

showing how sound waves produced in the 
focal point of the dish become audible by 

collecting them in the focal point of the other 
dish. 

 

 
Figure 8. “The thing that enjoyed me the most was 
hearing the talks from a dish to another dish in Feza 
Gursey Science Center. When it was told something in 
one side, it could be heard from the other side clearly.  
” F64, 6th grade. 
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Table 4. The distribution of the number of students about the interesting activities and 
exhibitions on Biology, Chemistry and Astronomy in FGSC. 

Field Exhibition and Activity f 

Biology 
1 Human Heart And Lung 16 
2 Microscopes 11 

 Total 27 

Chemistry 
1 Shadow Tunnel 13 
2 Nitrogen Demonstration 5 
 Total 18 

Astronomy 
1 Black Hole Model 8 
2 Astronomy Slide 3 
 Total 11 

 
Table 4 is shown that students visited FGSC interested secondly in (n=27) activities and 

exhibitions about biology field of science. It is seen that students are interested in exhibitions 
and activities about the biology field with names “Human Heart And Lung” (figure 9) and 
“Microscopes” (figure 10). Students visited FGSC were interested (n=18) in activities and 
exhibitions about physics field of science in the third place. It is seen that students are 
interested in exhibitions and activities in the chemistry field with names “Shadow Tunnel” 
(figure 11) and “Nitrogen Demonstration”. When Table 4 is examined it is seen that students 
visited FGSC were interested (n=11) in activities and exhibitions about astronomy field of 
science in the fourth place. It is seen that students are interested in exhibitions and activities in 
the astronomy field in the name of “Black Hole Model” (figure 12) and “Astronomy Slide”.  

Students’ drawings about their interests in exhibitions and activities in biology, 
chemistry and astronomy fields are given figure 9, 10, 11 and 12.  

The relation between the grades of students attending research and science fields that 
they were interested in was examined with the Chi-squared method for two variables from non- 
parametric statistics and no significant relation was found between the grades of students and 
science fields that they were interested in (χ2 (6)= 9.848, p>.05). 

The relation between genders of students included in the study and the science fields 
that they were interested in was examined with the Chi-squared method for two variables from 
non- parametric statistics, and no significant relation between the gender and science fields that 
they were interested in (χ2 (3)= 3.617, p>.05). 
 

Children’s Perspectives of FGBM Settings and 
Experiences About Biology, Chemistry and 

Astronomy  
 

 
Figure 9. “The difference between the lungs of a 
man who smokes and who doesn’t smoke and their 
dirty appearance taught that smoking is a bad 
habit. This never leaves my mind.” M47, 6th grade. 

 
(Photo by A. E. Bozdoğan, 2006) 

 
Human Heart and Lung exhibition 

in which the lungs of people who smoke and 
who don’t smoke are compared. 
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Figure 10. “The most pleasing thing for me was 
the microscope. Because it shows the plants and 
single cell to their last detail. It was very pleasing 
feeling.” F87, 7th grade. 
 

 
Figure 11. “There was a copy machine. It 
attached my attention the most. There was a small 
and dark room behind the curtain. The shapes of 
poses of us there were reflected on the wall. It was 
shining like switches when we turn off the lights at 
home.” M77, 6th grade. 
 

 
Figure 12. “The thing attracted me the most is the 
tool which shows how the stars disappear.” M4, 
6th grade. 

 

 
(Photo by A. E. Bozdoğan, 2006) 

 
Microscope Exhibition 

In which same 25 examples such as fruit fly, 
fish scale, snake skin and newspaper paper are 

shown with 3 microscopes 
 

 
 

(Photo by A. E. Bozdoğan, 2006) 
 

Black Hole Model 
 which gives visitors the opportunity to 

observe the movements of planets caught by 
attraction of a black hole and how it is 

swallowed by black hole. 

 
It was seen that only 24 of the students included in the study knew the name of activity 

or exhibition they drew about. In addition, it was seen that 73 students didn’t know the name of 
the exhibition or activity they drew and 25 misnamed them. It was seen that students wrote the 
names of exhibitions about biology correctly mostly (microscope, lung, model, etc.), and they 
didn’t know or misnamed the exhibitions and activities on physics the most. There are some 
examples about this subject below. 
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Table 5. Student perspectives about the names of the exhibitions and activities in FGSC  
The name of the 

exhibition or activity 
Student Perspectives (M=Male, F=Female) 

 
The working principle 

of Van De Graaff 
Generator  
-Electric 

Demonstration 

“Electric Bulb” F104, 8th grade. 
“Electroshock Machine” M3, 6th grade. 
“Electric Globe” M81, 6th grade. 
“Electric Current” M12, 7th grade. 
“Electric Ball” F72, 8th grade. 
“Electric System” F83, 7th grade.  
“Electrical Tool that Erects Hair” M26, 8th grade. 

 
Plasma Ball Exhibition 

“Electric Globe” F60, 6th grade. 
“Magic Globe” F78 6th grade.  
“Globe that Produce Electric When Touched” F97, 8th grade. 

Aerodynamic Bicycle 
Exhibition  

“Energy Bicycle” F8, 6th grade. 
“The tool in which Air Ball rises with the cycling Wheel” M76, 6th grade. 
“Power Bicycle” F120, 6th grade. 

Shadow Tunnel 
Exhibition 

“Camera” F23, 8th grade. 
“Copy Machine” M77, 6th grade. 

Whispering Dishes 
Exhibition 

“Satellite Dish” M30, 8th grade. 

Hot Air Balloon 
Exhibition 

“The Balloon that Expand with Heat” M31, 8th grade. 

 
Discussion and Implications 
 

As a result of the study, it was seen that students visiting FGSC are interested in the 
physics the most (n=66), and biology (n=27), chemistry (n=18) and astronomy (n=11) fields 
follow this. But, when the literature is examined, it is seen that students are mostly interested in 
biology and astronomy, chemistry and physics fallow it. (Şimşek, 2007; Çepni, Küçük & 
Ayvacı, 2006 & Baram-Tsabari & Yarden, 2005). It is seen that results of the present study are 
inconsistent with former studies. The most important reason for this is believed to the greater 
number of exhibitions about physics in FGSC and these tools and equipments are bigger and 
more attractive than others. Piscitelli and Anderson (2001) determined that the objects drawn 
by students after the museum tours are big objects (dinosaur, whale, tarantula, tank, 
transportation vehicles, etc.). They stated that the knowledge of children from past experiences 
is stored in the memory according to shape, size and measurement; and this shows the 
educational effects of the museums. 

It is noted that only 24 of 122 students attending the research know the name of 
exhibition or activity that they drew. In order to solve this problem, exhibitions and activities 
can be provided in a shape and size which will attract students.  

 Students visiting the science centers in early ages affect their decision about heading 
towards which field of science and build a career in this field (Fadigan & Hammrich, 2004). 
Because of this reason, taking students to these kinds of informal learning institutions will give 
them a chance to heading towards science fields which they describe as boring and difficult. 
Lively memories of the exhibitions and activities in the science center of the students visiting 
the science center after a time period of 6 to 18 months is the best proof for this. 
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