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
















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





















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


        



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
















 



     













 
















   






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














 











     







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






     


 


“bacteria” (30)
“viruses” (24)
“infectious” (23)
“spread” (4)

81

“vaccination” (17)
“serum” (5)
“blood” (4)

“antibiotics” (3)
“white blood cell” (2)
“antigen” (2)
“defense” (2)

75

“disease” (39)
“cold” (7)
“AIDS” (2) 

50
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(P. 608-639)









“unicellular” (12) 
“living being” (7)
“harmful” (6)
“microorganisms” (5)
“infectious” (5)

“parasite” (2)
“invisible” (2)

42

5.Precautions that can be taken against 

“medicine” (5)
“soap” (4)
“treatment” (3)
“hospital” (3)

“health” (2)
“protection” (2)

22

and metabolism

“circulation” (7)
“death” (4)
“water” (3)
“DNA” (2)
“respiration” (2)
“fast  reproduction” (3)

21

7. Microbial environment
“dirt” (7)
“pollution” (3)
“waste water” (2)
“waste material” (2)

14

microbes “microscope” (3)
7

microbe infection
“having a fever” (6) 6

“mutation” (3) 3

General Total 321



 

 









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












     
      
 














   
















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
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
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
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



 















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






















pathogenic
harmful

useful
shapeless microbe
caricatures with hands, face, and legs similar to humans
microorganism
simple structure of organisms
small organisms

bad looking
heterotroph
parasite
Total

2
-
2
-
6
6
-
-
-
-
2
-
-

18

22
16
10
9
-
-
5
2
2
2
-
2
2

72

2. Microbial environment dirt

animal
human
coin
garbage cans

plant
trough of fresh-water fountain
Total

2
3
2
2
2
2
-
2
2

17

5
3
2
2
2
2
2
2
-

20

bacteria
virus
invertebrate animals
paramecium
amoeba

Total

2
4
3
2
2
2

15

11
7
-
2
-
-

20

disease cause of a disease
AIDS
lethal
disrupting the functioning of an organism
transmission of  diseases
Total

8
-
2
2
-
-

12

2
7
2
2
2
2

17
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





antibiotic

vaccine
serum
Total

-
2
-
-
2
4

6
2
2
2
-

12

6. Routes of transmission of 
microbes through air

through spitting
Total

4
2
2
2

10

3
-
-
-
3

7. Precautions that can be taken 
-

ment

hospital
bed
medicine

Total

2
2
2
2
8

4
-
-
-
4

microbe infection
sneezing
coughing
Total

5
2
7

3
2
5

microbes and metabolism
DNA
cell wall

Total

-
-
-
0

2
2
2
6

10. The importance of microbes
deteriorated
Total

-
0

3

General Total 91 162

 









   

TURKISH STUDENT BIOLOGY TEACHERS’ CONCEPTUAL STRUCTURES AND SEMANTIC 
ATTITUDES TOWARDS MICROBES
(P. 608-639)









     



 


   


   


 








TURKISH STUDENT BIOLOGY TEACHERS’ CONCEPTUAL STRUCTURES AND SEMANTIC 
ATTITUDES TOWARDS MICROBES

(P. 608-639)









  














 











 


 











 
 

















 








   
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









 


Semantic statements N Mean SD
Always Usually Partially Usually Always

n % n % n % n % n %

44 3.34 1.32 12 27.3 6 13.6 17 38.6 3 6.8 6 13.6

boring -tasteful 44 2.31 1.32 3 6.8 6 13.6 11 25 6 13.6 18 40.9

complex - simple 44 3.36 1.24 11 25 7 15.9 17 38.6 5 11.4 4 9.1

pathogenic -health 44 4.38 .92 29 65.9 4 9.1 10 22.7 1 2.3 - -

contagious- not  contagious 44 4.25 .91 25 56.8 5 11.4 14 31.8 - - - -

44 2.50 1.04 1 2.3 5 11.4 19 43.2 9 20.5 10 22.7

useful- harmful 44 2.06 1.02 - - 2 4.5 18 40.9 5 11.4 19 43.2

44 1.81 1.04 - - 3 6.8 11 25 5 11.4 25 56.8

important- trivial 44 3.47 1.06 9 20.5 11 25 18 40.9 4 9.1 2 4.5



X 
   X
 X  X 
 X  X 
X  X  X 







 X 










  




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
















 



 


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
















 



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



 


   















 















 







TURKISH STUDENT BIOLOGY TEACHERS’ CONCEPTUAL STRUCTURES AND SEMANTIC 
ATTITUDES TOWARDS MICROBES

(P. 608-639)





























 















     







 

 






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



























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

    



















 





















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












 








  



































    
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








 

   




















  
     











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 








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


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













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
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

TURKISH STUDENT BIOLOGY TEACHERS’ CONCEPTUAL STRUCTURES AND SEMANTIC 
ATTITUDES TOWARDS MICROBES

(P. 608-639)





























  










    






  
















































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












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