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1 

A piece of wire must be connected from the negative 

terminal of the battery to the upper metallic side of the bulb 

so that current passes through the bulb 

78 

2 The battery and the bulb are in contact 11 

3 
The positive terminal of a battery can light up a bulb, but not 

the negative terminal 
2 

4 The negative terminal of a battery produces electricity 4 

5 

A wire must be connected from the negative terminal of the 

battery to the upper metallic side of the bulb so that “+” and 

“-” charges meet in the bulb 

2 

1 

6 Deficient or not meaningful 2 

2 - None of categories was revealed - 

1 The current in the branch leaving the battery divides into 

other branches in such a way that the same amount of current 

passes through each bulb because three identical bulbs are in 

parallel combination 

6 

2 After the current divides equally into two branches at the first 

junction, the current again divides equally into two branches 

at the second junction 

24 

3 The further away the branch is from the battery, the smaller 

the amount of the current 

3 

3 

4 Deficient or not meaningful 40 

�
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1 The currents with the same amount from the batteries has not 

been consumed yet in both of the figures 

14 

2 In both of the figures, potential differences supplied by the 

batteries are the same, but the equivalent resistance in the 

second figure is bigger 

3 

3 Current in the first figure is smaller because there is one bulb 

in the first figure, whereas there are two bulbs in the second 

figure 

4 

4 Current in the first figure is bigger because two bulbs in the 

second figure share the current 

16 

5 Currents in both figures are the same because current is 

constant at any point in circuits with serial combination 

5 

4 

6 Deficient or not meaningful 28 

1 Currents at all points are the same and bulbs A and B are the 

same in brightness 

30 

2 The further away from the battery, the less the amount of 

current and the brightness of a bulb 

9 

3 I1>I2>I3 and Bulb A is brighter 11 

4 I1=I2=I3 and Bulb B is brighter due to being closer to the 

battery 

2 

5 I1>I2>I3 and Bulb B is brighter due to being closer to the 

battery 

1 

6 I1>I2>I3 and Bulbs A and B are the same in brightness 1 

5 

7 Deficient or not meaningful 15 

1 It is bigger in Figure 6 because there are more bulbs in Figure 

7 

28 

2 It is bigger in Figure 7 because the equivalent resistance in 

Figure 7 is smaller 

7 

3 Both currents are the same in both figures because currents 

leaving the batteries with the same amount have not been 

divided into branches yet 

39 

6 

4 Deficient or not meaningful 6 

�

�

�
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1 I1>I2=I3 44 

2 I1>I2>I3 11 

7.a 

3 Deficient or not meaningful 11 

1 Bulbs A and B are the same in brightness because the same 

amount of current passes through bulbs A and B 

47 

2 Bulb A is brighter because bulb A is closer to the battery 14 

3 Bulb B is brighter because current first passes through bulb B 6 

7.b 

4 Deficient or not meaningful 1 

1 Bulb A in Figure 8 is brighter because all of the current is 

consumed by only bulb A in Figure 8 

37 

2 They are the same in brightness because current is divided 

into two branches in both figures 

7 

3 Bulb A in Figure 7 is brighter because current does not pass 

through bulb A in Figure 8 

28 

8 

4 Deficient or not meaningful 4 

1 Two terminals of the battery are connected to the bulb 41 

2 The bulb takes electricity from both of the positive and 

negative terminals 

18 

3 A connection between a bulb and the negative terminal of a 

battery is enough to light up a bulb 

1 

4 A connection between a bulb and the positive terminal of a 

battery is enough to light up a bulb 

1 

9 

5 Deficient or not meaningful 1 

1 It changes in the first case, but not in the second case because 

only R1 affects the bulb 

17 

2 It changes in the second case, but not in the first case because 

only R2 affects the bulb 

1 

3 It does not change in both cases 8 

10 

4 Deficient or not meaningful 10 

1 RKL>RMN 33 

2 RKL=RMN 4 

11 

3 RKL<RMN 1 

�

�

�
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1 Yes, it lights up 51 12 

2 No, it does not light 28 

1 I1>I3>I2 because most of the current passes straight the 

branch at which point 3 is on 

10 

2 I1>I2=I3 because current divides equally at the junction 36 

13 

3 Deficient or not meaningful 2 

1 Bulbs A and B are the same in brightness 16 

2 Bulb B is brighter 22 

3 Both bulbs do not light due to short circuit 4 

4 Bulb B lights, bulb A does not light due to short circuit 25 

14 

5 Deficient or not meaningful 5 
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.508**

.000

124

Pearson Correlation

Sig. (2-tailed)

N

Scores-2
Confidence Levels

Correlation is significant at the 0.01 level
(2-tailed).
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Confidence Levels
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KMO and Bartlett's Test

.818

221.565

28

.000

Kaiser-Meyer-Olkin Measure of Sampling
Adequacy.

Approx. Chi-Square

df

Sig.

Bartlett's Test of
Sphericity
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Communalities

1.000 .649

1.000 .664

1.000 .698

1.000 .669

1.000 .578

1.000 .719

1.000 .670

1.000 .564

Item 3

Item 4

Item 5

Item 6

Item 7

Item 8

Item 11

Item 12

Initial Extraction

Extraction Method: Principal Component Analysis.

Rotated Component Matrix a

.822 .197  

.791 .191  

.691 .276 .101

.215 .787  

.238 .779  

.460 .599  

.186 -.196 .791

 .332 .731

Item 8

Item 4

Item 12

Item 6

Item 11

Item 7

Item 5

Item 3

1 2 3

Component

Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization.

Rotation converged in 6 iterations.a. 
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Rotated Component Matrix a

.914 .083 -.006

.825 -.290 .058

-.054 -.861 .145

-.287 .729 .225

-.117 .256 -.791

-.078 .339 .739

M8

M5

M11

M10

M3

M2

1 2 3

Component

Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization.

Rotation converged in 4 iterations.a. 
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Note: 
M2   : Attenuation Model 
M3   : Shared Current Model 
M5   : Empirical Rule Model 
M8   : Parallel Circuit Misconception 
M10 : Local Reasoning 
M11 : Confusion between Current Flow and Water Flow 
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M1   : Sink Model ���0�H�

M2   : Attenuation Model ���0�N�

M3   : Sharing Current Model ���0�M�

M4   : Clashing Current Model �0EF�
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M7   : Power Supply as a Constant Current Source Model �0�J�
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M11 : Confusion between Current Flow and Water Flow ��0EJ�
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)!(.�,!&�+'#,6(0��

�

�


#:$(�J0E���*&�*&�!%�&'(��
���	�

�

                 Item Statistics             Altern ative Statistics 
             -----------------------   ------------ ----------------------- 
Seq.  Scale   Prop.           Point            Prop .            Point 
No.   –Item  Correct  Biser.  Biser.   Alt.  Endors ing  Biser.  Biser. Key 
----  -----  -------  ------  ------   ----- ------ ---  ------  ------ --- 
 
  1   0-1     0.371    0.588   0.460     1     0.37 1     0.588   0.460  * 
                                         2     0.62 9    -0.588  -0.460   
                                       Other   0.00 0    -9.000  -9.000   
 
  2   0-2     0.258   -0.007  -0.005     1     0.25 8    -0.007  -0.005  * 
           CHECK THE KEY                 2     0.74 2     0.007   0.005  ? 
   1 was specified, 2 works better     Other   0.00 0    -9.000  -9.000   
 
  3   0-3     0.089    0.619   0.350     1     0.08 9     0.619   0.350  * 
                                         2     0.91 1    -0.619  -0.350   
                                       Other   0.00 0    -9.000  -9.000   
 
  4   0-4     0.282    0.874   0.656     1     0.28 2     0.874   0.656  * 
                                         2     0.71 8    -0.874  -0.656   
                                       Other   0.00 0    -9.000  -9.000   
 
  5   0-5     0.016    0.612   0.196     1     0.01 6     0.612   0.196  * 
                                         2     0.98 4    -0.612  -0.196   
                                       Other   0.00 0    -9.000  -9.000   
 
 
  6   0-6     0.387    0.789   0.620     1     0.38 7     0.789   0.620  * 
                                         2     0.61 3    -0.789  -0.620   
                                       Other   0.00 0    -9.000  -9.000   
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Table 4.10 (continued) 
 

  
                Item Statistics             Alterna tive Statistics 
             -----------------------   ------------ ----------------------- 
Seq.  Scale   Prop.           Point            Prop .            Point 
No.   –Item  Correct  Biser.  Biser.   Alt.  Endors ing  Biser.  Biser. Key 
----  -----  -------  ------  ------   ----- ------ ---  ------  ------ --- 
 
 7   0-7     0.492    0.913   0.728     1     0.492      0.913   0.728  * 
                                         2     0.50 8    -0.913  -0.728   
                                       Other   0.00 0    -9.000  -9.000   
 
  8   0-8     0.210    0.934   0.661     1     0.21 0     0.934   0.661  * 
                                         2     0.79 0    -0.934  -0.661   
                                       Other   0.00 0    -9.000  -9.000   
 
  9   0-9     0.169    0.582   0.392     1     0.16 9     0.582   0.392  * 
                                         2     0.83 1    -0.582  -0.392   
                                       Other   0.00 0    -9.000  -9.000   
 
 10   0-10    0.097    0.340   0.197     1     0.09 7     0.340   0.197  * 
                                         2     0.90 3    -0.340  -0.197   
                                       Other   0.00 0    -9.000  -9.000   
 
 11   0-11    0.306    0.814   0.620     1     0.30 6     0.814   0.620  * 
                                         2     0.69 4    -0.814  -0.620   
                                       Other   0.00 0    -9.000  -9.000   
 
 12   0-12    0.250    0.850   0.624     1     0.25 0     0.850   0.624  * 
                                         2     0.75 0    -0.850  -0.624   
                                       Other   0.00 0    -9.000  -9.000   

�

�

�

J0N0���(.*$&.�!%�&'(�����
�

�

�������-6* (�J0E��7#.�)(�-+&()�*.-,6�5-.+!,+(�&-!,.�E 8�5-.+!,+(�&-!,.���#,)�

5-.+!,+(�&-!,.�N0� � !�! &-!,� !%� (#+'� 5-.+!,+(�&-!,� 7#. � (.&-5#&()�

.(�# #&($3� *.-,6� !,$3� %- .&� &-( .� <5-.+!,+(�&-!,�E>8� &'(� %- .&� &7!� &-( .�

<5-.+!,+(�&-!,��>8�#,)�#$$�&' ((�&-( .�<5-.+!,+(�&-!, �N>0��

������S'(,�&'(�%-6* (�(9#5-,()8�-&�-.�#��# (,&$3�!:.( "()�&'#&�� !�! &-!,�!%�

(#+'�5-.+!,+(�&-!,� -.� !"( (.&-5#&()� :3� !,$3�&'(�%- . &�&-( .�7-&'�  (.�(+&�&!�

&'(� %- .&� &7!� &-( .� (9+(�&� %! � &'(� %! &'� 5-.+!,+(�&-! ,0� �* &'( 5! (8� (#+'�

� !�! &-!,� !%� 5-.+!,+(�&-!,� -.� #$.!� !"( (.&-5#&()� :3� & '(� %- .&� &7!� &-( .�

7-&'� (.�(+&�&!�#$$�&' ((�&-( .�#�# &�% !5�&'(�(-6'&' �5-.+!,+(�&-!,0��

�

Mean P           0.244 
Mean Item-Tot.   0.458 
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M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11

ALL THREE TIERS

FIRST TWO TIERS

ONLY FIRST TIERS0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%
�

�

�

�

�

�

�

�

�

�

�
�

 
NOTE 
M1   : Sink Model 
M2   : Attenuation Model 
M3   : Shared Current Model 
M4   : Clashing Current Model 
M5   : Empirical Rule Model 
M6   : Short Circuit Misconception 
M7   : Power Supply as a Constant Current Source Model 
M8   : Parallel Circuit Misconception 
M9   : Sequential Reasoning 
M10 : Local Reasoning 
M11 : Confusion between Current Flow and Water Flow 

�
�-6* (�J0E���-.+!,+(�&-!,.�-,�&( 5.�!%�
3�(�!%�&'(�
( .&�

�������

�

�������!5(�+!  (+&�#,.7( .�5#3� :(� )*(�&!� .!5(�5-.+! ,+(�&-!,.0� 
'-.� -.� ,!&�

#,� -..*(� %! � #� &7!�&-( � ! � &' ((�&-( � &(.&� :(+#*.(� &'(�  (#.!,-,6� +#,� :(�

!:&#-,()�#,)�-%�#�+!  (+&�#,.7( �!,�&'(�%- .&�&-( � -.�)*(�&!�&'(�+!  (+&� (#.!,�

+#,� :(� *,)( .&!!)0� !7("( 8� -&� -.� ,!&� &'(� +#.(� 7'(, � !,$3� &'(� %- .&� &-( .�

7( (�("#$*#&()0�
'(�� !�! &-!,�!%�-&�#++! )-,6�&!�!,$ 3�&'(�%- .&�&-( .�-.�=( !�

:(+#*.(�&'(�%- .&�&-( .�#..(..-,6�-&�# (�+!  (+&�#, .7( .�#,)�-&�+#,,!&�:(��

 M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 Mean 

ALL THREE TIERS 5% 4% 11% 26% 4% 16% 9% 2% 4% 15% 8% 9% 

FIRST TWO TIERS 11% 6% 15% 35% 7% 22% 13% 2% 8% 18% 13% 14% 

ONLY FIRST TIERS 47% 20% 24% 0% 16% 34% 27% 33% 24% 36% 28% 26% 



                                                                                                                   

86 

B,!7,�'!7�5*+'��( +(,&�!%�+!  (+&�#,.7( .�-.�)*(�&!� &'#&�5-.+!,+(�&-!,0�

�,)8�.!5(�-,+!  (+&�#,.7( .�5#3�:(�)*(�&!�+!  (+&� (#.!,.0�S'( (#.�!,(�

&-( �&(.&.�'#"(�,!&�&'(�#:-$-&3�&!�!"( +!5(�&'(.(�- ..*(.8�&7!�&-( �! �&' ((�&-( �

&(.&.�)!0�
'#&�-.8�&'(3�+#,�#..(..�-%�+!  (+&�#,.7(  .�# (� (#$$3�)*(�&!�+!  (+&�

 (#.!,.8� ! � -%� 7 !,6� #,.7( .� # (�  (#$$3� -,+!  (+&�  (#.!,.0� �!,.(4*(,&$38�

&7!�&-( �&(.&.�#,)�&' ((�&(.&.�# (�5! (�"#$-)�&'#,� !,(�&-( �&(.&.0�

�������-.+!,+(�&-!,.� N8� J8� M8� F8� E�8� #,)� EE� .((5� &!� :(� � ("#$(,&� #5!,6� &'(�

.&*)(,&.� :(+#*.(� &'(- � � !�! &-!,.� # (� # !*,)� E�K� <�' (,� (&� #$8� ����>0�

�$#.'-,6�+*  (,&�5!)($�<�J>�-.�&'(�5!.&� � ("#$(,&�5- .+!,+(�&-!,0� �,�&'(�

!&'( �'#,)8��# #$$($�+- +*-&�5-.+!,+(�&-!,�<�L>�-.�&' (�$(#.&0��

�������,!&'( �  (.*$&� -.� &'#&� #:!*&� E�K� !%� &'(� 5(#,� � !�! &-!,� !%� &'(�

5-.+!,+(�&-!,.�)-.#��(# .�#.�&'(�&3�(�!%�&'(�&(.&�+'#,6 (.�% !5�&'(�!,(�&-( �

&(.&� &!� &'(� &7!�&-( � &(.&0� �!.&� !%� -&� -.� &'(� � !�! &- !,� !%� %#$.(� ,(6#&-"(.0�

�(.-)(.8� �K� !%� � !�! &-!,� )-.#��(# .�#.�&'(�&3�(� !%�&'(� &(.&�+'#,6(.�% !5�

&'(� &7!�&-( � &(.&� &!� &'(� &' ((�&-( � &(.&0� �&� -.� &'(� � !�! &-!,� !%� $#+B� !%�

B,!7$()6(0�

�������-6* (�J0EN�� (.(,&.�&'(� � !�! &-!,� !%�+!  (+&�# ,.7( .�%! �(#+'�-&(5�-,�

&( 5.�!%�&3�(�!%�&'(�&(.&0��,)(()8�&'(.(�� !�! &-!,.� # (�&'(�)-%%-+*$&3�$("($.0�

�9#5-,-,6� &'(� %-6* (8� 5(#,� � !�! &-!,.� # (� JLK� #,)� NE K� .(�# #&($3� %! �

&'(� !,(�&-( �&(.&�#,)�&'(�&7!�&-( �&(.&I�&'#&� -.8�&'( (� -.� #�EFK� )-.#��(# -,6�

"#$*(8�7'-+'�)!(.�,!&� (� (.(,&�#,3�5-.+!,+(�&-!,.0�� &�-.�&'(�� !�! &-!,�!%�

%#$.(� �!.-&-"(.� 7'-+'� 7#.� (.&-5#&()� &!� :(� #:!*&� EF0J FK0� 
'(� )-%%( (,+(�

�0JFK� -.� )*(�&!�&'(�  !*,)-,6� (  ! 0� �))-&-!,#$$38�M K� -.�&'(� � !�! &-!,� !%�

$#+B�!%�B,!7$()6(8� ("(#$()�% !5�&'(�&'- )�&-( .0�� &�+#,�:(�+!,+$*)()�% !5�

&'(.(� (.*$&.�&'#&�5*$&-�$(�+'!-+(�&(.&.�#,)�("(,�&7 !�&-( �&(.&.�!"( (.&-5#&(�

&'(�� !�! &-!,�!%�.&*)(,&.�7'!�'#"(�&'(�+!  (+&�4*#$- &#&-"(�*,)( .&#,)-,60��

�

�

�

�
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I1 I2 I3 I4 I5 I6 I7 I8 I9 I10 I11 I12

ALL THREE TIERS

FIRST TWO TIERS

ONLY FIRST TIERS
0%

10%

20%

30%
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50%
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80%

�

�

�

�

�

�

�

�

�

�

�

�

�

 I1 I2 I3 I4 I5 I6 I7 I8 I9 I10 I11 I12 Mean 

ALL THREE TIERS 37% 26% 9% 28% 2% 39% 49% 21% 17% 10% 31% 25% 25% 

FIRST TWO TIERS 40% 37% 12% 35% 2% 50% 60% 22% 28% 12% 40% 28% 31% 

ONLY FIRST TIERS 77% 46% 51% 41% 23% 69% 69% 38% 35% 28% 60% 40% 48% 

�

�-6* (�J0EN��!  (+&��(.�!,.(.�-,�&( 5.�!%�
3�(�!%�
(. &�

�

�

������
'(�)-%%( (,+(�:(&7((,�&'(�� !�! &-!,.�:#.()�!, �&'(�%- .&�&7!�&-( .�#,)�

#$$�&' ((�&-( .�6-"(.�$#+B�!%�B,!7$()6(�� !�! &-!,.�% ! �(#+'�-&(5�!,�&'(�&(.&0�

�! � (9#5�$(8� .*:& #+&-!,� !%� NFK� % !5� J�K� 3-($).� NK8� 7'-+'� -.� &'(�

� !�! &-!,�!%�$#+B�!%�B,!7$()6(�%! �-&(5�E0��.�#� (.* $&8�� !�! &-!,.�!%�$#+B�

!%�B,!7$()6(�%! �-&(5.��8�J8�M8�F8�H�#,)�EE�#&& #+&�#&&(,&-!,0��&(5.��8�M8�F�#,)�

EE�#..(..�.&*)(,&.��4*#$-&#&-"(�*,)( .&#,)-,6�!%�+*   (,&�-,��# #$$($�+- +*-&.0�

�,)8�-&(5.�J�#,)�H�#..(..�.&*)(,&.��4*#$-&#&-"(�*,) ( .&#,)-,6�!%�+*  (,&�-,�

.( -(.�+- +*-&.0�

�

�
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�

�0E �*55# 3�!%�&'(��(.*$&.�

�

������
'(� (.*$&.�!%�&'-.�.&*)3�+#,�:(�$-.&()�#.�%! $$!7C�

E0 
'( (� 7#.� #� .-6,-%-+#,&� +!  ($#&-!,� :(&7((,� .+! (.� �� #,)� +!,%-)(,+(�

$("($.0� �,� !&'( � 7! ).8� .&*)(,&.� 7-&'� '-6'� .+! (.� ! ,� &'(� ����
� 7( (�

5! (�+!,%-)(,&�&'#,�&'(�.&*)(,&.�7-&'�$!7( �.+! (.0 �

�0 �#+&! � #,#$3.-.� 7-&'� .+! (.�N� 3-($)()� N� %#+&! .8� #, )� &'(� -,&( ,#$�

 ($-#:-$-&-(.� <� !,:#+'� #$�'#>� !%� &'(5� 7( (� �0F�8� �0 FN� #,)� �0�J8�

 (.�(+&-"($30� �! (!"( 8� #$$� &(.&� -&(5.� !,� &'(� ����
� #..(..� J� !%� ��

4*#$-&#&-"(� )-5(,.-!,.� !%� .-5�$(� ($(+& -+� +- +*-&.8� #,)� &'(� � !,:#+'�

#$�'#�  ($-#:-$-&3� !%� &'(� ����
� 7#.� (.&-5#&()� #.� �0MH 0� 
'#&� -.8� #&� $(#.&�

MHK� !%� "# -#,+(� -,� &'(� &!&#$� .+! (.� -.� !7-,6� &!� &'( � "# -#,+(� -,� & *(�

.+! (.0�

N0 
'(�  ($-#:-$-&3�!%�5-.+!,+(�&-!,.�J�7#.�(.&-5#&()�#. � �0NN0�
'#&�-.8�!,$3�

NNK� !%� &'(� "# -#,+(� -,� &!&#$� 5-.+!,+(�&-!,.�J� .+! (. � -.� )*(� &!� &'(�

"# -#,+(�!%�& *(�.&*)(,&�5-.+!,+(�&-!,.0��

J0 �#+&! � #,#$3.-.� 7-&'� 5-.+!,+(�&-!,.�J� 3-($)()� ,!� %#+ &! .0� 
'#&� -.8� #$$�

5-.+!,+(�&-!,.�.((5�&!�:(�-,)(�(,)(,&�.&#&-.&-+#$$30�

�0 � !�! &-!,� !%� %#$.(� ,(6#&-"(.� 7#.� (.&-5#&()� #.� E�0L� K8� #,)� &'(�

� !�! &-!,�!%�%#$.(��!.-&-"(.�7#.�(.&-5#&()�#.�EF0JFK0 �

M0 �-%%( (,+(� :(&7((,�&'(�5(#,�5-.+!,+(�&-!,� � !�! &-!,� ! %�&'(� !,(�&-( �

&(.&� #,)� &'(� � !�! &-!,� !%� &'(� &7!�&-( � &(.&� 7#.� E�K0 � �,)8� )-%%( (,+(�

:(&7((,�&'(�5(#,�5-.+!,+(�&-!,�� !�! &-!,�!%�&'(�&7!�& -( �&(.&�#,)�&'(�

� !�! &-!,�!%�&'(�&' ((�&-( �&(.&�7#.��K0�EEK�!%�E�K� 7#.�%#$.(��!.-&-"(.0�

�$.!8��K�7#.�&'(�5(#,�� !�! &-!,�!%�$#+B�!%�B,!7$()6( 0�

F0 �-%%( (,+(�:(&7((,�&'(�5(#,�� !�! &-!,.�!%�+!  (+&�#, .7( .�&!�&'(�%- .&�

&-( .� #,)� &!� &'(� %- .&� &7!� &-( .� 7#.� EFK0� �,)8� )-%%( (,+(� :(&7((,� &'(�

5(#,�� !�! &-!,.�!%�+!  (+&�#,.7( .�&!�&'(�%- .&�&7!� &-( .�#,)�&!�#$�&'(�
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&' ((�&-( .�7#.�MK0� � 
'#&� -.8�EFK�7#.�&'(� � !�! &-!,� !%�%#$.(� �!.-&-"(.�

#,)�MK�7#.�&'(�� !�! &-!,�!%�$#+B�!%�B,!7$()6(0�

L0 
'(� ����
� 3-($)()� M� !%� EE� 5-.+!,+(�&-!,.� 7'!.(� � !�! & -!,.� 7( (�

#:!*&�! �!"( �E�K0�

H0 � !�! &-!,.� !%�$#+B� !%� B,!7$()6(�%! � -&(5.� �8� J8�M8� F8�H�#,)�EE�#&& #+&�

#&&(,&-!,0��&(5.��8�M8�F�#,)�EE�#..(..�.&*)(,&.��4* #$-&#&-"(�*,)( .&#,)-,6�

!%� +*  (,&� -,� �# #$$($� +- +*-&.0� �,)8� -&(5.� J� #,)� H� #..(..� .&*)(,&.��

4*#$-&#&-"(�*,)( .&#,)-,6�!%�+*  (,&�-,�.( -(.�+- + *-&.0�

E�0 
'(� 5!.&� +!55!,� 5-.+!,+(�&-!,� 7#.� +$#.'-,6� +*  (,&� 5 !)($� <�J>0�

�(.�(+&-"($38� !&'( � +!55!,� 5-.+!,+(�&-!,.� 7( (� .'! &� +- +*-&�

5-.+!,+(�&-!,8�$!+#$� (#.!,-,68�.'# ()�+*  (,&�5!)($ 8��!7( �.*��$3�#.�

#� +!,.&#,&� +*  (,&� .!* +(� 5!)($8� #,)� +!,%*.-!,� !%� + *  (,&� %$!7� 7-&'�

7#&( �%$!70�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
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�

�

���
�����

�

�

��	������	�8����������	8��	���������
��	��

�

�

�

������
'-.�+'#�&( � !%�&'(� .&*)3�-.� � (.(,&()� :3�5(#,. � !%�.("(,� .(+&-!,.0�
'(�

%- .&� .(+&-!,� -.� #:!*&� &'(� !"( "-(7� !%� &'(� .&*)30� � ,� &'(� .(+!,)� .(+&-!,8�

+!,+$*.-!,.� % !5� &'(� .&*)3� # (� � (.(,&()0� �-.+*..-!, � !%� &'(�  (.*$&.� -.�

(9'-:-&()�-,�&'(�&'- )�.(+&-!,0��,&( ,#$�#,)�(9&( , #$�"#$-)-&3�-.�#++!*,&()�%! �

-,�&'(�%!* &'�#,)�%-%&'�.(+&-!,.8� (.�(+&-"($30�
'(� .-9&'�.(+&-!,�� (.(,&.�&'(�

-5�$-+#&-!,.� !%�&'(� .&*)3�#.�&'(�  (+!55(,)#&-!,.�%! �%* &'( �  (.(# +'�# (�

-,+$*)()�-,�&'(�$#.&�.(+&-!,0��

�

�0E��"( "-(7�!%�&'(��&*)3�

�

�������,�&'(��* �!.(�!%�#..(..-,6�,-,&'�6 #)(�.&*)(,& .��5-.+!,+(�&-!,.�#:!*&�

.-5�$(�($(+& -+�+- +*-&.8�#�&' ((�&-( �&(.&�7#.�)("( $!�()�#,)�#)5-,-.&( ()�&!�

E�J� ,-,&'�6 #)(� .&*)(,&.� -,� �!$#&$G8�&'(� :-66(.&� !* &$3-,6� )-.& -+&� !%�+#�-&#$�

�,B# #0��!8�&'-.�.&*)3�-.�#�+ !..�.(+&-!,#$�.* "(3� .&*)30�

�������..(..-,6� .&*)(,&� 5-.+!,+(�&-!,.� -.� "( 3� -5�! & #,&� %! � (%%(+&-"(�

�'3.-+.� -,.& *+&-!,0� !7("( 8� -5�! &#,+(� !%� &'(� .&*) 3� -.� ,!&� )(&( 5-,()�

!,$3� 7-&'� -&� :(+#*.(� !,(� !%� &'(� 5#-,� +'# #+&( -.&-+ .� !%� &'-.� .&*)3� -.� &'(�

)(.-6,�#,)�*.(�!%�#�&' ((�&-( �&(.&0��! (!"( 8�"( 3 �$-5-&()�,*5:( �!%�&' ((�

&-( �&(.&.�!,��'3.-+.�+!,&(,&.�(5�'#.-=(.�&'(�-5�! &# ,+(�!%�&'(�.&*)30�

�
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APPENDIX B 

 

 

INTERVIEW CARD 
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1. Güç Çeken Ak�m Modeli (Sink Model). 

1. Çarp�� an Ak�mlar Modeli (Clashing Current Model). 
2. Zay�flayan Ak�m Modeli (Attenuation Model). 
3. Payla� �lan Akm� Modeli (Shared Current Model). 
4. Empirical Rule 

 

APPENDIX C 

 

 

INTERVIEW GUIDE 

 

 

 

 
 
 
1. Pil ve telleri kullanarak ampulü yakabilir misin? 
2. Pil ne amaçla kullan�l�r? 
3. Elektrik ak�m� nedir? 
4. Elektrik ak�m� devreden ayr�ld�ktan sonra ne olur? 
5. Elektrik ak�m� bir ampulle kar� �la� t�� �nda ne olur? 
6. Pil veya ampulde potansiyel fark var m�d�r? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7. Elektrik ak�m�n�n yönünü söyleyebilir misin? 
8. � ekil 1’deki özde�  A ve B ampullerinin parlakl�klar�n� kar� �la� t�rabilir misin?  
9. Elektrik ak�m� pilden ayr�ld�ktan sonra ne olur? 
10. 1, 2 ve 3 noktalar�ndaki elektrik ak�mlar�n�n büyüklüklerini kar� �la� t�rabilir misin? 
11. Özde�  A ve B ampullerinin üzerlerindeki potansiyel farklar� kar� �la� t�rabilir misin? 
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1. S�rasal Dü�ünce (Sequential Reasoning). 
 

1. Güç Kayna� �n�n Sabit Ak�m Kayna� � Olarak Alg�lanmas� (Battery as a 
Constant Current Source) 

2. K�sa Devre Önyarg�s� Modeli (Short Circuit Preconception Model). 
3. Bölgesel Dü� ünce (Local Reasoning). 
4. Çarp�� an Ak�mlar Modeli (Clashing Current Model). 
5. Zay�flayan Ak�m Modeli (Attenuation Model). 
6. Payla� �lan Akm� Modeli (Shared Current Model). 
 

 
 
 
 
 
 
 
 
 
 
12. Elektrik ak�m�n�n yönünü söyleyebilir misin? 
13. R1 direncinin yerine daha küçük bir direnç ba� larsak, A ampulünün parlakl�� �nda 

de� i� iklik olur mu? 
14.  R2 direncinin yerine daha küçük bir direnç ba� larsak, A ampulünün parlakl�� �nda 

de� i� iklik olur mu? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
15. � ekil 1 ve � ekil 2’deki 1 noktalar�ndaki elektrik ak�mlar�n�n büyüklüklerini 

kar� �la� t�rabilir misin? 
16. A ampulünün � ekil 1 ve � ekil 2’deki parlakl�klar�n� kar� �la� t�rabilir misin? 
17. � ekil 2’de A ve B ampullerinin parlakl�klar�n� kar� �la� t�rabilir misin? 
18. � ekil 2’de 1, 2, 3 ve 4 noktalar�ndaki elektrik ak�mlar�n� kar� �la� t�rabilir misin? 
19. A ve B lambalar�n�n üzerlerindeki potansiyel farklar� kar� �la� t�rabilir misin? 
20. A lambas�n�n � ekil 2 ve 3’deki parlakl�klar�n� kar� �la� t�rabilir misin? 
 
 
 
 
 
 
 
 
 

1. Bölgesel Dü� ünce 
2. Paralel Devrelerde E�de� er Direnç Önyarg�s� 
3. Güç Kayna� �n�n Sabit Ak�m Kayna� � Olarak Alg�lanmas� 
4. Zay�flayan Ak�m Modeli 
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5. Bölgesel Dü� ünce 

 
 
 
 
 
 
 
 
 
21. Elektrik ak�m�n�n yönünü söyleyebilir misin? 
22. 1, 2, 3 ve 4 noktalar�ndaki elektrik ak�mlar�n� kar� �la� t�rabilir misin? 
23. S anahtar� kapat�l�rsa, A ampulünün parlakl�� �nda de� i� iklik olur mu? 
24. Anahtar kapat�ld�ktan sonra, 1,2,3 ve 4 noktalar�ndaki ak�mlar� kar� �la� t�rabilir misin? 
25. Anahtar kapat�ld�� �nda toplam direnç de� i� ir mi? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
26. � ekilde i1, i2 ve i3 ak�mlar� kaç amperdir? 
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SORULAR 
 

1) � ekil 1’de gösterilen devredeki ampul �� �k verir mi? Cevab�n�z�n 
sebebini aç�klay�n�z. 

 
 
 
 
 
 
 
 
 
 
2) � ekil 2’de verilen devre parças�nda, K-L uçlar� aras�ndaki e�de� er 

direnç 10 ohm’dur. R1 ve R2 dirençlerinin büyüklüklerini e� de� er 
direncin büyüklü� ü ile kar� �la� t�r�n�z? Cevab�n�z�n sebebini aç�klay�n�z. 

 
 
 
 
 
 
 
 
 
 
 
 
3) � ekil 3’deki elektrik devresinde ana koldaki ak�m 1,2 A olarak 

verilmi� tir. Buna göre, i1, i2 ve i3 ak�mlar�n�n büyüklüklerini yaz�n�z. 
Cevab�n�z�n sebebini aç�klay�n�z. 

 
 
  
 
 
 
 
 
 
 
 
 
                  i1 = …….. A i2 = …….. A   i3 = …….. A.  
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4) � ekil 4 ve � ekil 5’deki 1 noktalar�ndan geçen elektrik ak�mlar�n�n 

büyüklüklerini kar� �la� t�r�n�z? Cevab�n�z�n sebebini aç�klay�n�z.   
 
 
 
 
 
 
 
 
5)   

a. � ekil 5’de 1, 2 ve 3 noktalar�ndaki ak�mlar�n büyüklüklerini 
kar� �la� t�r�n�z? Cevab�n�z�n sebebini aç�klay�n�z. 

 
 
 
 
 
 
 
 

b. � ekil 5’de A ve B ampullerinin parlakl�klar�n� kar� �la� t�r�n�z. 
Cevab�n�z�n sebebini aç�klay�n�z. 

 
 
 
 
 
 
 
 
 
 
 

� ekil 4’de verilen bir elektrik devresine, � ekil 5’de gösterildi� i gibi 
bir B ampulü ekleniyor. 4 ve 5. sorular� bu bilgiye göre 
cevapland�r�n�z. 
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6) � ekil 6 ve � ekil 7’deki 1 noktalar�ndaki elektrik ak�mlar�n�n 

büyüklüklerini kar� �la� t�r�n�z. Cevab�n�z�n sebebini aç�klay�n�z. 
 
 
 
 
 
 
7)   

a. � ekil 7’de 1, 2 ve 3 noktalar�ndaki ak�mlar�n büyüklüklerini 
kar� �la� t�r�n�z. Cevab�n�z�n sebebini aç�klay�n�z. 

 
 
 
 
 

b. � ekil 7’de A ve B ampullerinin parlakl�klar�n� kar� �la� t�r�n�z. 
Cevab�n�z�n sebebini aç�klay�n�z. 

 
 
 
 
 
8) � ekil 7 ve � ekil 8’deki A lambalar�n�n parlakl�klar�n� kar� �la� t�r�n�z. 

Cevab�n�z�n sebebini aç�klay�n�z. 
 
 
 
 
 
 
 

� ekil 6’da bir elektrik devresi verilmi� tir. � lk önce bir B ampulü � ekil 
7’de görüldü� ü gibi devreye ekleniyor. Daha sonra B ampulü 
devreden ç�kar�larak ve onun yerine bir tel kullan�larak � ekil 8’deki 
devre olu� turuluyor. 6, 7 ve 8. sorular� bu bilgilere dayanarak 
cevaplay�n�z.  
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9) � ekil 9’da verilen elektrik devresinde ampul �� �k vermektedir. Ampulün 
�� �k vermesini sa� layan nedenleri aç�klay�n�z? 

 
 
 
 
 
 
 
 
 
 
10) � ekil 10’daki devrede birbirinden ba� �ms�z iki durum varsay�n�z. � lk 

durumda sadece 10 ohm’luk R1 direncinin yerine 20 ohm’luk bir direnç 
ba� lan�yor. �kinci durumda sadece 10 ohm’luk R2 direncinin yerine 20 
ohm’luk bir direnç ba� lan�yor. � lk ve ikinci durumlarda ampulün 
parlakl�� �nda de� i� iklik olur mu? Cevab�n�z�n sebebini aç�klay�n�z. 

 
� lk Durum:  �kinci Durum: 

 
 
 
 
 
 
 
 
 
 
11) R1 ve R2 dirençleri � ekil 11 ve � ekil 12’de gösterildi� i gibi 

ba� lanm�� t�r. Buna göre K-L uçlar� aras�ndaki RKL e� de� er direnci ile 
M-N uçlar� aras�ndaki RMN e� de� er direncini kar� �la� t�r�n�z. Cevab�n�z�n 
sebebini aç�klay�n�z.   
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12) � ekil 13’deki ampul �� �k verir mi? Cevab�n�z�n sebebini aç�klay�n�z. 
 
 
 
 
 
 
 
 
 
 
 
 
13. � ekil 14’de verilen devre parças�nda elektrik ak�m�n�n yönü ok ile 

gösteriliyor. Buna göre, 1, 2 ve 3 noktalar�ndaki ak�mlar�n 
büyüklüklerini kar� �la� t�r�n�z. Cevab�n�z�n sebebini aç�klay�n�z.  

 
 
 
 
 
 
 
 
 
 
 
 
14. � ekil 15’de gösterilen devrede A ve B ampullerinin parlakl�klar�n� 

kar� �la� t�r�n�z. Cevab�n�z�n sebebini aç�klay�n�z. 
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�#&(6! 3�N�<- È - � `� N�#,)��*$:���-.�: -6'&( >�

E0 �*�#BG5)#�)-3($-5�E�,!B&#.G�E��#BG5�#$G3! .#���,!B& #.G�E�8�N�,!B&#.G���#BG5�#$G 0��!$#3G.G3$#�E�

#BG5G�'( �=#5#,�#BG5�)#'#�%#=$#�#$G 0��-$-,�#BG5G�-$B�P,+(���)#,�6(R&-Q-�-R-,���)#'#��# $#B�3#,# 0�

�0 E�(,�:O3OB8���E�)(,�BOROB8�N�(,�BOROB0��,!&&#,�6($(,�(,( U-�E�#BG5G,)#,�6(R( (B���"(�N�(�6(R-3! 0�

��BG.5G,#�a�6($(,�3OB���3G�)#'#�R!B��# $#&G����3(�6 (R( 0�����)(,�)#'#�R!B��# $G3! 0�

N0 E0�,!B&#)#�#BG5�%#=$#8��0�,!B&#)#�E�(�6P (�)#'#�#=8�N�)(�-.(�#BG5�)#'#�#=0�@O,BO�E0�,!B&#)#���3#�

6($-,)-Q-,)(�:- �5-B&# �#BG5�:* #)#�B#$G 0�N0�,!B&#)#���3(�6($)-Q-,)(�:- �5-B&# �#BG5)#�:* #)#�

B#$G 0���)#'#��# $#B&G 0�@O,BO�6($(,�-$B�#BG5�:* #3#�*Q #)GQG�-R-,0�

J0 E`�`N0�����)(,�)#'#��# $#B&G 0�

�0 E`�`N0�@O,BO�E�,!B&#.G,)#�'(,O=�(,( U-�"( -$5(5-D0� ��,!B&#.G,)#�(,( U-.-�E�$#5:#3#�"( -$5-D0�N�

,!B&#.G,)#�(,( U-�)ODO O$5OD&O 0���#5�*$O�)#'#��# $ #B&G 0�@O,BO�(,( U-.-�(,�3OB.(B�!$#,�E�

,!B&#.G)G 0���#5�*$O,O,��# $#B$GQG�)#'#�#=)G 0�@O,BO�(,( U-�#=#$5GD&G 0�

M0 E`�`N0�@O,BO�E�)(�#BG5�'-R�)- (,R$(�B# DG$#D5#5GD0���)(�#BG5�)- (,R$(�B# DG$#D5GD0�N�)(�#BG5���

)- (,R$(�B# DG$#D5GD0�

F0 E�)(B-�#BG5�)#'#�:O3OB&O 0�@O,BO�#BG5�-$B�!$# #B�! #)#,�6(R-3! 0���)#'#��# $#B&G 0�@O,BO�-$B�

:#D&#��# $#B$GB�! #)#,�6(R-3! 0�

L0 E�)(B-�#BG5�)#'#�:O3OB&O 0�����)(,�)#'#��# $#B&G 0�

H0 E�#BG5�)#'#�3OB.(B&- 0���)#'#��# $#B0�@O,BO�B!$)#�&(B�:#DG,#�!$)*Q*�-R-,0�

E�0 �,�:O3OB�#BG5�E�)()- 0�@O,BO�'-R:- �)- (,R$(�B# DG$#D5#=0���,!B&#.G,)#���)- (,+-,)(,�6(R(+(Q-�

-R-,�#BG5�#=#$G 0�N�,!B&#.G,)#��"(���)- (,R$( -,)(, �6(R(+(Q-�-R-,�#BG5�)#'#�)#�#=#$G 0��#,-C�E`�`N0�

����)(,�)#'#��# $#B�3#,# 0�@O,BO���)#,�6(R(,�#BG5�� �)(,�6(R(,�#BG5�D-))(&-,)(,�)#'#�%#=$#)G 0�

EE0 �,�:O3OB�#BG5�E�)()- 0�@O,BO�'(,O=�'-R:- �)- (,R$(� B# DG$#D5#5GD&G 0��0�#BG5�E0�#BG5)#,�:- #=�

)#'#�BOROB&O 0�@O,BO���)- (,+-3$(�B# DG$#D5GD&G �"(���)- (,+-,-�6(R(:-$5(B�-R-,�(,( U-�

'# +#5GD&G 0�N0�#BG5�-.(���)(,�)(�BOROB&O 0�@O,BO�:* #3#�'(5���'(5�)(���)- (,+-,-�6(R( (B�

6($5-D&- 0��*�3O=)(,�)-Q( $( -,(�6P (�)#'#�R!B�(,( U-�'# +#,5GD&G 0��#5�*$O���#5�*$O,(�6P (�
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�N0 ME_FE0�a�B*&:*,)#,�:!D�&($$(�E�,!B&#.G,#�6-)-3! 0�

�J0 ME_FE0�a�B*&:*,)#,�:!D�&($$(�E�,!B&#.G,#�6-)-3! �

��0  ME_FE0�a�B*&:*,)#,�:!D�&($$(�E�,!B&#.G,#�6-)-3! �

�M0 ME_FE0�a�B*&:*,)#,�:!D�&($$(�E�,!B&#.G,#�6-)-3! �

�F0 ME_FE0�a�B*&:*,)#,�:!D�&($$(�E�,!B&#.G,#�6-)-3! �

�L0 ME_FE0�a�B*&:*,)#,�:!D�&($$(�E�,!B&#.G,#�6-)-3! �

�
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�

�H0 ME_FE0�a�B*&:*,)#,�:!D�&($$(�E�,!B&#.G,#�6-)-3! �

N�0 ME_FE0�a�B*&:*,)#,�:!D�&($$(�E�,!B&#.G,#�6-)-3! �

NE0 ME_FE0�a�B*&:*,)#,�:!D�&($$(�E�,!B&#.G,#�6-)-3! �

N�0 ME_FE0�a�B*&:*,)#,�:!D�&($$(�E�,!B&#.G,#�6-)-3! �

NN0 ME_FE0�a�B*&:*,)#,�:!D�&($$(�E�,!B&#.G,#�6-)-3! �

NJ0 ME_FE0�a�B*&:*,)#,�:!D�&($$(�E�,!B&#.G,#�6-)-3! �

N�0 ME_FE0�a�B*&:*,)#,�:!D�&($$(�E�,!B&#.G,#�6-)-3! �

NM0 ME_FE0�a�B*&:*,)#,�RGB#,�#BG5�)- (B&�E�,!B&#.G,)#,�6(R-3! 0�

NF0 ME_FE0�a�B*&:*,)#,�:!D�&($$(�E�,!B&#.G,#�6-)-3! �

NL0 ME_FE0�a�B*&:*,)#,�:!D�&($$(�E�,!B&#.G,#�6-)-3! �

NH0 �(B-$�M�"(�F�)(�($(B& -B�#BG5$# G�#3,G)G 0�@O,BO�'-R:- �)- (,R$(�B# DG$#D5#5GD$# )G 0�

�

�#&(6! 3�J�<�(%-+-(,&�! �,!&�5(#,-,6%*$>�

E0 �(B-$�F�)(�)#'#�%#=$#�!$#:-$- 0��(:(:-�)(�.( -�:#Q$ G�!$)*B$# G�-R-,�!$#:-$- 0�

�0 �B-.-�)(�(D-&&- 0�@O,BO�#5�*$�&# #%G,)#,�B*$$#,G$5GD�

N0 E�$#5:#�3#,)GQG�-R-,���)#B-�)#'#��# $#B&G 0�

J0 E�,!B&#.G,)#,�6(R(,�#BG5$# �:- :- -,(�(D-&&- 0��

�0 E�,!B&#.G,)#,�6(R(,�#BG5$# �:- :- -,(�(D-&&- 0�@O,BO�#BG5$# �E�,!B&#.G,#�B#)# �#BG5$#�

B# DG$#D5GD&G 0�

M0 �(B-$�M`�(B-$�F0�@O,BO�-$B�)(" (�.( -8�)-Q( -��# #$($0�

�

�*(.&-!,�F0#�

�

�#&(6! 3�E�<- È - � _-N>�

E0 ��"(�N�:- :- -,(�(D-&&- 0�E�)(���"(�N�O,�&!�$#5G,#� (D-&&- 0��

�0 E`�_N�

N0 E`�_N�

J0 E�)(�(,�:O3OB�)#'#�.!, #���)#'#�.!, #�)#�N�&O 0�	() (,-�)(" (3(�.!, #)#,���#5�*$O�(B$(,5-D0�

�0 E�,!B&#.G,)#�#BG5�D-))(&-�:O3OB&O 0�@O,BO�#,#�B!$)#)G 0���-$(�N�)(�:- :- -,(�(D-&&- 0�@O,BO�-B-�B!$#�

#3 G$G3! 0��* #)#�(D-&�:- �D(B-$)(�#3 G$G 0�

M0 E`��"(�N�(D-&�

F0 E`�_N�

L0 �-$-,�(,( U-.-�P,+(�E�)(,�6(R&-Q-�-R-,�E�(,�:O3OB&O 0���"(�N�(D-&�!$#:-$- 0��

H0 E`�_N0��BG5$# �E�,!B&#.G,)#,�6(R( �"(���-$(�N�(�)#Q G$G 0�

E�0 E`�_N0��BG5�'-R:- �3( (�*Q #5#)#,�E�)(,�6(R&-Q-�-R- ,�(,�:O3OB�#BG5�6(R( 0���"(�N�)(�E�)(B-�#BG5�

-B-3(�#3 G$G 0�

EE0 E`�_N0��BG5�'-R:- �3( (�*Q #5#)#,�E�)(,�6(R&-Q-�-R- ,�(,�:O3OB�#BG5�6(R( 0���"(�N�)(�E�)(B-�#BG5�

-B-3(�#3 G$G 0�

�

�
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E�0 E`�_N0��BG5�'-R:- �3( (�*Q #5#)#,�E�)(,�6(R&-Q-�-R- ,�(,�:O3OB�#BG5�6(R( 0���"(�N�)(�E�)(B-�#BG5�

-B-3(�#3 G$G �

EN0 E`�_N�)O 0�@O,BO�E�,!B&#.G,)#�(,( U-,-,�&#5#5G�3( � #$5#B&#)G 0���"(�N�,!B&#$# G,)#�#3 G$# #B�

-B-3(�#3 G$5GD8�E�,!B&#.G,)#,�#BG5���"(�N�(�3# G�3# G3#�)#QG$5GD&G 0�

EJ0 E`�_N0�

E�0 E`�_N�!$* 0��BG5�E�)(,�6(R&-B&(,�.!, #�-B-3(�#3 G$G 0��#,-�#BG5�-B-�B!$#�:P$O,O �"(�-B-�B!$)#,�)#�

#3,G�D-))(&$(�6(R( 0�

EM0 E`�_N0�E�)(B-�#BG5�:O3OB&O 8�RO,BO�&#5�!$# #B�6(R( 0���"(�N�)(�#BG5�3# G3#�-,( 0�@O,BO�-B-�&($)(,�

6(R( 0�

EF0 E`�_N0��BG5�E�,!B&#.G,)#,�.!, #�-B-3(�#3 G$G3! 0�

EL0 �E`�_N0��BG5�E�,!B&#.G,)#,�.!, #�-B-�B!$#�#3 G$G3! 0�

EH0 E`�_N0���"(�N�,!B&#$# G,)#�-B-�&#,(�#5�*$�"# 0�E�)-  (B&�#BG5�#$# #B�)#QG$G3! 0��

��0  E`�_N0�@O,BO���"(�N0�,!B&#$# #�6($- B(,�#BG5�-B-3(�#3 G$G3! 0�

�E0 � È � � `� N�E0�,!B&#)#�#BG5�:P$O,5(5-D0�E0�,!B&#)#,�.!, #��0�" (�N0�,!B&#$# #�(D-&��#3$#DG$5GD&G 0�

��0  E`�_N0��

�N0 E`�_N0�

�J0 E`�_N0�E�)(B-�#BG5�:O3OB&O 8�RO,BO�&#5�!$# #B�6(R( 0���"(�N�)(�#BG5�3# G3#�-,( 0�@O,BO�-B-�&($)(,�

6(R( 0�

��0  E`�_N0�@O,BO���"(�N0�,!B&#$# #�6($- B(,�#BG5�-B-3(�#3 G$G3! �

�M0 E`�_N0��BG5�'-R:- �3( (�*Q #5#)#,�E�)(,�6(R&-Q-�-R- ,�(,�:O3OB�#BG5�6(R( 0���"(�N�)(�E�)(B-�#BG5�

-B-3(�#3 G$G 0�

�F0 E`�_N0��BG5�'-R:- �3( (�*Q #5#)#,�E�)(,�6(R( �"(��� "(�N�)(�-]��!$#+#B�D(B-$)(��#3$#DG$G 0�E0.-�-.(�

-�)- 0�

�L0 �E_�� a�N�-.(�� È � � _�N0�@O,BO�#BG5�-B-�B!$#�#3 G$G 0�

�H0 E`�_N0�

N�0 -È - � _-N��# #$($�B!$$# )#�)- (,R$( �P=)(D8�#BG5$# �(D-&�!$# #B��#3$#DG$G 0�

NE0 -È - � _-N��# #$($�B!$$# )#�)- (,R$( �P=)(D8�#BG5$# �(D-&�!$# #B��#3$#DG$G 0�

N�0 -È - � _-N��# #$($�B!$$# )#�)- (,R$( �P=)(D8�#BG5$# �(D-&�!$# #B��#3$#DG$G 0�

NN0 -È - � _-N��# #$($�B!$$# )#�)- (,R$( �P=)(D.(8�#BG5$# �(D-&�!$# #B��#3$#DG$G 0�

NJ0 -È - � _-N��# #$($�B!$$# )#�)- (,R$( �P=)(D.(8�#BG5$# �(D-&�!$# #B��#3$#DG$G 0�

N�0 -È - � _-N��# #$($�B!$$# )#�)- (,R$( �P=)(D.(8�#BG5$# �(D-&�!$# #B��#3$#DG$G 0�

NM0 -È - � _-N��# #$($�B!$$# )#�)- (,R$( �P=)(D.(8�#BG5$# �(D-&�!$# #B��#3$#DG$G 0�

NF0 -È - � _-N��# #$($�B!$$# )#�)- (,R$( �P=)(D.(8�#BG5$# �(D-&�!$# #B��#3$#DG$G 0�

NL0 -È - � _-N��# #$($�B!$$# )#�)- (,R$( �P=)(D.(8�#BG5$# �(D-&�!$# #B��#3$#DG$G 0�

NH0 -È - � _-N��# #$($�B!$$# )#�)- (,R$( �P=)(D.(8�#BG5$# �(D-&�!$# #B��#3$#DG$G 0�

J�0 -È - � _-N��# #$($�B!$$# )#�)- (,R$( �P=)(D.(8�#BG5$# �(D-&�!$# #B��#3$#DG$G 0�

JE0 -È - � _-N��# #$($�B!$$# )#�)- (,R$( �P=)(D.(8�#BG5$# �(D-&�!$# #B��#3$#DG$G 0�

J�0 -È - � _-N��# #$($�B!$$# )#�)- (,R$( �P=)(D.(8�#BG5$# �(D-&�!$# #B��#3$#DG$G 0�

JN0 -È - � _-N��# #$($�B!$$# )#�)- (,R$( �P=)(D.(8�#BG5$# �(D-&�!$# #B��#3$#DG$G 0�

JJ0 -È - � _-N��# #$($�B!$$# )#�)- (,R$( �P=)(D.(8�#BG5$# �(D-&�!$# #B��#3$#DG$G 0�

�
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�#&(6! 3���<- È - � `- N>�

E0 E0�)(" ()(�)#'#�R!B8��0�)(" ()(�,! 5#$8�N0�)(" ()(� -.(�3!B�)(,(+(B�B#)# �#=)G 0�@O,BO�#BG5�

B!$$# #�#3 G$5GD&G 0�

�0 E�"(���)#'#�:O3OB&O 0�@O,BO�-$B�#BG5G�!,$# �3#�G3! 0��

N0 E�"(���)#'#�:O3OB&O 0�@O,BO�#BG5$# �-$B�P,+(�!,#�6($- 0�

J0 E`�`N0�1,+(�#BG5�E�)(,8�)#'#�.!, #���"(�)#'#�.!, #� N�)(,�6(R( 0�

�0 E�#BG5�)#'#�%#=$#)G 0���#BG5�,! 5#$)- 0�N�)#'#�#=0�@O,BO�)- (,R$( -�#=0��

M0 E�-,�#BG5G�)#'#�%#=$#�RO,BO�(,( U-�)- (B&���)(�:- #=�)#'#�#=#$G 0��,( U-�E�)(,�.!, #�6($- 0�N�)(�-.(�

)#'#�#=#$G 0�@O,BO�(,( U-�E�"(���3(�*Q #5GD&G 0�

F0 E`�`N0��-$(�)#'#�3#BG,�)#'#�.!, #��8�.!, #�)#�N�)O 0�

L0 E�"(���,!B&#$# G,)#�#BG5�)#'#�:O3OB&O 0�@O,BO�#BG5�-$B�!,$# #�6($-3! 0�

H0 E`�`N�)O 0�

E�0 E`�`N0�,!B&#�

EE0 E`�`N0�,!B&#�

�

�#&(6! 3�N�<�(%-+-(,&�! �,!&�5(#,-,6%*$>�

E0 E_�_N0�@O,BO�)(" ()(B-�#BG5$# ���"(���#5�*$$( -,(�( D-&�5-B&# )#�"( -$-3! 0�

�0 �BG5$# G,�:O3OB$OB$( -�#3,G8�'(�.-�#3,G�:!3)#)G 8�'(�.-�#3,G�:O3OB$OB&()- 0�

N0 �(B-$�F�)(�#BG5$# G,�'(�.-�(D-&&- 0�

J0 E_�_N�@O,BO�)(" ()(,�6(R(,�#BG5�:- :- -,(�(D-&0��-$ -,�"!$&#UG,)#,�)!$#3G�)(" ()(,�#BG5�5-B&# G�

#3,G�6(R( 0�

�0 E8���8N�#BG5$# G,G,�:O3OB$OB$( -�#3,G)G 0�

M0 E_�_N0��BG5$# �(D-&�#3 G$)GQG�-R-,0�

F0 E�"(���)(B-�#BG5�(D-&0�@O,BO�.( -�:#Q$G)G 0�N�)(�-.(�)#'#�#=)G 0�

L0 E�"(���)(�#BG5$# �)#'#�%#=$#)G 0�N�)(�-.(�)#'#�#=)G  �

H0 �,#�B!$$# )#�)#-5#�#BG5�%#=$#)G 0�E�"(���%#=$#�N�-.(�#=)G 0�

E�0 E0�,!B&#�`N0�,!B&#�`�0�,!B&#�

EE0 E`N`�0�@O,BO�#BG5�P,+(�E�.!, #�N�)#'#�.!, #���6-)( 0�

�

�*(.&-!,�F0:�

�

�#&(6! 3� E� <�*$:.� �� #,)� �� # (� &'(� .#5(� -,� : -6'&,(. .� :(+#*.(� &'(� .#5(� #5!*,&� !%� +*  (,&� �#..(.�

&' !*6'�:*$:.���#,)��>�

E0 �D-&&- 0�@O,BO���"(���:- :- -,(��# #$($)- 0�

�0 �B-.-�)(�#3,G�3#,# 0�@O,BO�-B-.-�)(�#3,G�($(B& -B$-)- 0�

N0 �D-&&- 0�@O,BO�:* #)#���"(���#5�*$$( -�:- :- -,(��#  #$($�!$)*Q*�-R-,0�

J0 �B-.-,-,�)(��# $#B$GQG�#3,G)G 0�

�0 �D-&��# $#B$GB&#�3#,# 0��# #$($�:#Q$#5#)G 0�

M0 �D-&&- 0�@O,BO���"(���#5�*$$( -�:- :- -,(��# #$($)-  0�

F0 ��"(���,-,��# $#B$GB$# G�#3,G0�@O,BO�#3,G�:!3)#8�#3,G�:O3OB$OB&(�!$)*B$# G�-R-,0�

�
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L0 �3,G��# $#B$GB&#)G $# 0��BG5�&#5�-B-3(�:P$O,O 0�

H0 ��"(���#5�*$$( -,-,��# $#B$GB$# G�#3,G�)-3(�)ODO,O3 ! *5�@O,BO��# #$($�:#Q$G$# 0�

E�0 ( �-B-.-�)(�#3,G�3#,# 0�@O,BO�($(B& -B�#BG5G�'(�.- ,-�#3,G�3#B# 0�

EE0 ��"(���(D-&&- 0�@O,BO���"(���3(�#3,G�#BG5$# �6-)( 0 �

E�0 �B-.-,-,�)(��# $#B$GQG�(D-&&- 0��- :- -,(�B# DG$GB$G�GDGB�"( - $( 0�

EN0 �# $#B$GB$# G�#3,G0��3,G�#BG5�6($- 0�

EJ0 �D-&�#BG5�6(R&-Q-�-R-,�(D-&��# $#B$GB&#)G $# 0�

E�0 �- (,R$( -�"( -$5()-Q-�-R-,�&#5�:- �.#3G�"( -$5(5-D &- �#5#���"(���#5�*$$( -,-,��# $#B$GB$# G�

#3,G)G 0�@O,BO��# #$($�)(" (3(�:#Q$G)G $# 0�

EM0 �- (,R$( -�"( -$5()-Q-�-R-,�&#5�:- �.#3G�"( -$5(5-D &- �#5#���"(���#5�*$$( -,-,��# $#B$GB$# G�

#3,G)G 0�@O,BO��# #$($�)(" (3(�:#Q$G)G $# 0�

EF0 �- (,R$( -�"( -$5()-Q-�-R-,�&#5�:- �.#3G�"( -$5(5-D &- �#5#���"(���#5�*$$( -,-,��# $#B$GB$# G�

#3,G)G 0�@O,BO��# #$($�)(" (3(�:#Q$G)G $# �

EL0 �_��)- 0�@O,BO���"(�N�#BG5$# G,)#�(,( U-$( �(D-&&- 0�

EH0 �B-.-�)(�#3,G��# $#B$GB&#)G 0�@O,BO�#BG5�-B-.-,(�)(�#3,G�#,)#�6($- 0�

��0  �_��)- 0��# #$($�:#Q$G�#5�*$$( �#BG5$# �(D�!$)*Q*,) #,�#3,G�D-))(&$(�3#,# 0�<P=)(D�-.(>�

�E0 ��"(���)(�#BG5�3# G3#�)OD&OQO�-R-,�-B-.-�)(�(D-&&- 0��3,G��# $#B$GB&#�!$* $# 0�

��0  ��"(���#5�*$$( -,-,��# $#B$GB$# G�#3,G)G 0��(" ()(, �6(R(,�#BG5)#,�)!$#3G�

�N0 ��"(���#5�*$$( -,)(,�#3,G�#BG5�6(R&-Q-�-R-,��# $#B$ GB$# G�#3,G)G 0�

�J0 �D-&&- 0��3,G�#BG5�6(R-3! 0�

��0  �# $#B$GB$# �#3,G)G 0�@O,BO�'( �-B-.-,(�)(�#3,G�#BG5�6($- 0�

�M0 �"(���#5�*$$( -�#3,G��# $#B$GB&#�3#,5GD&G 0�E0�,!B&#)#,�.!, #�#BG5�(D-&�!$# #B��#3$#DG$5GD&G 0�

�F0 �D-&&- 0��3,G�#BG5�6(R-3! 0�

�L0 �_��)- 0�@O,BO�-B-.-,)(,�)(�6(R(,�#BG5$# �(D-&&- �

�H0 �5�*$$( -,��# $#B$GB$# G�#3,G)G 0�;=( $( -,)(,�6(R( ,�#BG5$# �(D-&&- 0�

N�0 �D-&&- 0��3,G�#BG5�6(R-3! 0�

NE0 �_��)- 0�@O,BO�-B-.-,)(,�)(�6(R(,�#BG5$# �(D-&&- �

N�0 �_��)- 0�@O,BO�-B-.-,)(,�)(�-]��$-B�#BG5�6(R( 0�

NN0 �D-&��# $#B$GB&#�3#,# 0�@O,BO�O=( -,)(,�6(R(,�#BG5�(D-&&- 0��

NJ0 ��"(���$#5:#$# G,G,��# $#B$GB$# G�#3,G)G 0�@O,BO�)(" (��# #$($)- 0�

N�0 �_��

NM0 �_���

NF0 �_��

NL0 �_��#BG5�(D-&�

NH0 �_��#BG5�(D-&�

J�0 �_��

JE0 �_��

J�0 �_��

JN0 �_��

JJ0 �_��

�
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J�0 ��"(����# #$($�!$)*B$# G�-R-,�6( -$-5$( -�(D-&&- 0��*,)#,�)!$#3G��# $#B$GB$# G�(D-&&- 0�

JM0 ��"(����# #$($�!$)*B$# G�-R-,�6( -$-5$( -�(D-&&- 0��*,)#,�)!$#3G��# $#B$GB$# G�(D-&&- �

JF0 ��"(����# #$($�!$)*B$# G�-R-,�6( -$-5$( -�(D-&&- 0��*,)#,�)!$#3G��# $#B$GB$# G�(D-&&- �

�

�#&(6! 3���<�*$:���-.�: -6'&( �:(+#*.(�:*$:���-.�+$ !.( �&!�&'(�:#&&( 3>�

E0 ��#5�*$O�)#'#��# $#B�3#,# ���#5�*$O,(�6P (�

�0 ����3(�6P (��# $#B&G 0��

N0 ��#5�*$O�)#'#��# $#B0�E�"(�N0�#BG5$# �:* #3#�*Q #)G QG�-R-,0�

J0 ��$#5:#.G�)#'#�R!B��# $#B$GB�6P.&( - 0�@O,BO��-$(�)#'#�R!B�3#BG,)G 0�

�0 ����)(,��# $#B&G 0�@O,BO��-$)(,�RGB#,�#BG5�P,+(���# $G �)#'#�.!, #�-.(���#$G 0�

M0 ��)#'#��# $#B&G 0���3(�6P (�#BG5�%#=$#)G 0�
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APPENDIX F 
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  Items  
  1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total 

M1 *           *   2 
M2     *          1 
M3    * * *         3 
M4 *        *      2 
M5     *  *        2 
M6        *    *  * 3 
M7    *  *         2 
M8  *         *    2 
M9          *     1 
M10   *           * 2 
M11       *      *  2 

M
is

co
nc

ep
tio

ns
  

M12         *      1 
Total 2 1 1 2 3 2 2 1 2 1 1 2 1 2 23 

 
EXPLANATIONS 

M1   : Sink Model 
M2   : Attenuation Model 
M3   : Sharing Current Model 
M4   : Clashing Current Model 
M5   : Empirical Rule Model 
M6   : Short Circuit Misconception 
M7   : Power Supply as a Constant Current Source Model 
M8   : Parallel Circuit Misconception 
M9   : Sequential Reasoning 
M10 : Local Reasoning 
M11 : Confusion between Current Flow and Water Flow 
M12 : Vibrating Tungsten Filament  

 
�
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SORULAR 

 
1.1. � ekil 1’de gösterilen devredeki ampul �� �k verir mi?  

(a) Evet, �� �k verir. 
(b) Hay�r, �� �k vermez. 
 
 
 

1.2. Yukar�da verdi� im cevab�n sebebi; 
(a) Pil ve ampul temas halindedir. 
(b) “+” ve “-” yüklerin ampulde birle� mesi için pilin “-” ucundan ampulün 

yan metal k�sm�na bir tel ba� lanmal�d�r. 
(c) Ampulden ak�m geçmesi için pilin “-” ucundan ampulün yan metal 

k�sm�na bir tel ba� lanmal�d�r. 
(d) ……………………………………………………………………… 
 
 

1.3. Yukar�daki iki soruya verdi� im cevaptan; 
(a) Eminim.  
(b) Emin de� ilim. 

 
 
 
2.1. � ekil 2’deki elektrik devresinde ana koldaki ak�m 1,2 A olarak verilmi� tir. 

Buna göre i1, i2 ve i3 ak�mlar�n�n büyüklüklerinin de� erleri kaçt�r? 
 

(a) 0,6 / 0,3 / 0,3 
(b) 0,4 / 0,4 / 0,4 

 
 
 
 
 
 
 
 
 
 
2.2. Yukar�da verdi� im cevab�n sebebi; 

(a) Elektrik ak�m� ilk kol ayr�m�nda e� it olarak ikiye ayr�ld�ktan sonra 
ikinci kol ayr�m�nda tekrar e� it olarak ikiye ayr�l�r. 

(b) Üç özde�  ampul birbirine paralel ba� l� oldu� undan ana koldaki elektrik 
ak�m� üç ampul üzerinden de ayn� büyüklükte geçecek � ekilde kollara 
ayr�l�r. 

(c) ………………………………………………………………………… 
 
 
2.3. Yukar�daki iki soruya verdi� im cevaptan; 

(a) Eminim. 
(b) Emin de� ilim. 
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3.1. � ekil 3 ve � ekil 4’deki 1 noktalar�ndan geçen elektrik ak�mlar�n�n 

büyüklüklerini kar� �la� t�r�n�z? 
(a) � ekil 3’de daha fazlad�r. 
(b) � ekil 4’de daha fazlad�r. 
(c) Her iki � ekilde de e� ittir. 

 
3.2.Yukar�da verdi� im cevab�n sebebi; 

(a) Pilden gelen ayn� büyüklükteki elektrik ak�mlar� her iki � ekilde de 1 
noktalar�nda henüz kullan�lmam�� t�r. 

(b) Her iki � ekilde de pillerin sa� lad�� � potansiyel farklar ayn� ama � ekil 
4’deki e� de� er direnç daha büyüktür. 

(c) � ekil 3’de bir ampulün kulland�� � elektrik ak�m�, � ekil 4’de ise iki 
ampulün kulland�� � elektrik ak�m� vard�r.  

(d) ……………………………………………………………………… 
 
3.3. Yukar�daki iki soruya verdi� im cevaptan; 

(a) Eminim. 
(b) Emin de� ilim. 

 
4.1. � ekil 4’de 1, 2 ve 3 noktalar�ndaki ak�mlar�n büyüklükleri ile A ve B 

ampullerinin parlakl�klar�n� kar� �la� t�r�n�z? 
          Ak�m      Parlakl�k 

(a) i1 = i2 = i3   A ve B ampulleri ayn� parkal�ktad�r. 
(b) i3 > i2 > i1   B ampulü daha parlakt�r. 
(c) i1 > i2 > i3   A ampulü daha parlakt�r. 
(d) i1 > i2 > i3   A ve B ampulleri ayn� parlakl�ktad�r. 
 

4.2.Yukar�da verdi� im cevab�n sebebi; 
(a) Pile ne kadar çok yak�n olunursa, elektrik ak�m� da o kadar çok olur. 
(b) Seri ba� l� devrelerde ak�m � iddeti her yerde ayn�d�r. 
(c) Elektrik ak�m� ampuller taraf�ndan kullan�ld�� � için azal�r. 
(d) ………………………………………………………………………… 

 
4.3.Yukar�daki iki soruya verdi� im cevaptan; 

(a) Eminim. 
(b) Emin de� ilim. 

 
 

� ekil 3’de gösterilen bir elektrik devresine, � ekil 4’de gösterildi� i gibi 
bir B ampulü ekleniyor. 3. ve 4. sorular� bu bilgiye göre cevapland�r�n�z. 
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5.1. � ekil 5 ve � ekil 6’deki 1 noktalar�ndaki elektrik ak�mlar�n�n büyüklüklerini 

kar� �la� t�r�n�z.  
(a) � ekil 5’de daha büyüktür. 
(b) � ekil 6’da daha büyüktür. 
(c) � ekil 5’de ve � ekil 6’da e� ittir. 
 

5.2.Yukar�da verdi� im cevab�n sebebi; 
(a) � ekil 6’da iki ampul oldu� undan e�de� er direnç daha fazlad�r. 
(b) � ekil 6’da pilden gelen ak�m iki kola ayr�l�r. 
(c) � ekil 5’de pil tek ampule, � ekil 6’da ise iki ampule ak�m verir. 
(d) � ekil 6’daki paralel devrede e�de� er direnç daha küçüktür. 
(e) Her iki � ekilde de 1 noktalar�nda pilden gelen ayn� büyüklükteki 

elektrik ak�m� henüz kollara ayr�lmam�� t�r. 
(f) ………………………………………………………………………… 

 
5.3.Yukar�daki iki soruya verdi� im cevaptan; 

(a) Eminim. 
(b) Emin de� ilim. 

 
6.1. � ekil 6’da 1, 2 ve 3 noktalar�ndaki ak�mlar�n büyüklüklerini kar� �la� t�r�n�z. 

(a) i1 > i2 > i3 
(b) i1 > i2 = i3 
 

6.2.Yukar�da verdi� im cevab�n sebebi; 
(a) Ak�m kollara ayr�l�rken gidi�  yönüne düz kola daha çok, k�vr�lan kola 

daha az ak�m geçer. 
(b) Ak�m kol ayr�m�na geldi� inde ampuller özde�  oldu� undan e� it bir 

� ekilde iki kola ayr�l�r. 
(c) ………………………………………………………………………… 

 
 
 
6.3.Yukar�daki iki soruya verdi� im cevaptan; 

(a) Eminim. 
(b) Emin de� ilim. 

 
 

� ekil 5’de bir elektrik devresi verilmi� tir. � lk önce bir B ampulü � ekil 
6’da görüldü� ü gibi devreye ekleniyor. Daha sonra B ampulü devreden 
ç�kar�larak ve onun yerine bir tel kullan�larak � ekil 7’deki devre 
olu� turuluyor. 5., 6., 7. ve 8. sorular� bu bilgilere dayanarak cevaplay�n�z.  
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7.1. � ekil 6’da A ve B ampullerinin parlakl�klar�n� kar� �la� t�r�n�z. 
(a) A ve B ampullerinin parlakl�klar� e� ittir. 
(b) A ampulü daha parlakt�r. 
(c) B ampulü daha parlakt�r. 
 

7.2.Yukar�da verdi� im cevab�n sebebi; 
(a) Kollara ayr�lan ak�m�n ço� u B ampulünden geçer. 
(b) A ampulü pile daha yak�nd�r. 
(c) A ve B ampullerinden ayn� büyüklükte ak�m geçer. 
(d) …………………………………………………………………… 
 

7.3. Yukar�daki iki soruya verdi� im cevaptan; 
(a) Eminim. 
(b) Emin de� ilim. 
 

8.1. � ekil 6 ve � ekil 7’deki A lambalar�n�n parlakl�klar�n� kar� �la� t�r�n�z. 
(a) � ekil 6’daki daha parlakt�r.  
(b) � ekil 7’deki daha parlakt�r. 
(c) �ki � ekildeki de e� it parlakl�ktad�r. 
 

8.2.Yukar�da verdi� im cevab�n sebebi; 
(a) � ekil 7’deki A ampulünün üzerinden ak�m geçmez. 
(b) � ekil 6’da ak�m iki ampul, � ekil 7’de ise tek ampul taraf�ndan 

kullan�l�r. 
(c) Her iki � ekilde de ak�m iki kola ayr�l�r. 
(d) ………………………………………………………………………… 
 

8.3. Yukar�daki iki soruya verdi� im cevaptan; 
(a) Eminim. 
(b) Emin de� ilim. 

 
9.1. � ekil 8’deki devrede bir pil, ampul ve iki dirençten olu� an bir düzenek 

gösterilmektedir. � lk önce sadece 10 ohm’luk R1 direncinin yerine 20 ohm’luk 
bir direnç ba� lan�yor ve � ekil 9 elde ediliyor. Daha sonra � ekil 8’deki 10 
ohm’luk R2 direncinin yerine 20 ohm’luk bir direnç ba� lan�yor ve � ekil 10 
elde ediliyor. � ekil 9 ve � ekil 10’daki ampullerin parlakl�klar�nda � ekil 8’deki 
ampule göre de� i� iklik olur mu? 

 
 
 
 
 
 
 
 
 
                  � ekil 9’da           � ekil 10’da 

(a) De� i� ir  De� i� mez 
(b) De� i� ir  De� i� ir 
(c) De� i� mez  De� i� ir 
(d) De� i� mez  De� i� mez 

 
 



                                                                                                                   

162 

9.2.Yukar�da verdi� im cevab�n sebebi; 
(a) Ak�m ampule ula� madan önce R1 direnci taraf�ndan etkilenir. 
(b) Ak�m ampule ula� madan önce R2 direnci taraf�ndan etkilenir. 
(c) Her iki � ekilde de e� de� er direnç � ekil 8’e göre de� i� ti� inden ana 

koldaki ak�m da de� i� ir. 
(d) Piller ayn� oldu� undan ana kollardaki ak�mlar ayn�d�r. 
(e) ………………………………………………………………………… 

 
9.3. Yukar�daki iki soruya verdi� im cevaptan; 

(a) Eminim. 
(b) Emin de� ilim. 

 
10.1. � ekil 11’deki ampul �� �k verir mi? 

(a) Evet, �� �k verir. 
(b) Hay�r, �� �k vermez. 

 
 
 
 
10.2.Yukar�da verdi� im cevab�n sebebi; 

(a) Ampul “+” ve “-” yüklere dokunduruldu� u için “+” ve “-” yükler 
ampulde birle� ebilirler. 

(b) Ampul üretecin “+” kutbuna de� iyor. 
(c) Ampulden elektrik ak�m� geçer. 
(d) Ampulden elektrik ak�m� geçmez. 
(e) ……………………………………………………………………… 
 

10.3. Yukar�daki iki soruya verdi� im cevaptan; 
(a) Eminim. 
(b) Emin de� ilim. 
 

11.1 .� ekil 12’de verilen devre parças�nda elektrik ak�m�n�n yönü ok ile 
gösteriliyor. Buna göre, 1, 2 ve 3 noktalar�ndaki ak�mlar�n büyüklüklerini 
kar� �la� t�r�n�z.  

 
(a) i1 > i3 > i2 
(b) i1 > i2 = i3 

 
 
 
 
11.2.Yukar�da verdi� im cevab�n sebebi; 

(a) Ak�m kol ayr�m�na geldi� inde ampullerin dirençleri e� it oldu� u için 
e� it bir � ekilde kollara ayr�l�r. 

(b) Ak�m kol ayr�m�na geldi� inde gidi�  yönündeki düz kola daha çok 
ak�m, k�vr�lan kola ise daha az ak�m geçer. 

(c) ……………………………………………………………………… 
 

11.3.Yukar�daki iki soruya verdi� im cevaptan; 
(a) Eminim. 
(b) Emin de� ilim. 
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12.1.� ekil 13’te gösterilen devrede A ve B ampullerinin parlakl�klar�n� 
kar� �la� t�r�n�z. 

(a) B ampulü daha parlakt�r. 
(b) �ki ampulün de parlakl�klar� e� ittir. 
(c) �ki ampulde yanmaz. 

 
 
 
 
 
 
 
 
 
12.2.Yukar�da verdi� im cevab�n sebebi; 

(a) Ak�m A ve B ampullerinin aras�ndaki bo�  telden geçer. 
(b) B ampulü pile daha yak�nd�r. 
(c) Ak�m ilk iki kola ayr�ld�� �nda, ak�m�n yar�s� B ampulüne geçer. Daha 

sonra tekrar kol ayr�m�na geldi� inde ak�m�n hepsi bo�  telden geçer ve 
pile döner. 

(d) �ki ampul birbirine paralel oldu� undan üzerlerinden e� it büyüklükte 
ak�m geçer. 

(e) ………………………………………………………………………… 
 

12.3.Yukar�daki iki soruya verdi� im cevaptan; 
(a) Eminim. 
(b) Emin de� ilim. 
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1.1) B 3.1) A 5.1) B 7.1) A 9.1) B 11.1) B 
1.2) C 3.2) B 5.2) D 7.2) C 9.2) C 11.2) A 
1.3) A 3.3) A 5.3) A 7.3) A 9.3) A 11.3) A 
2.1) B 4.1) A 6.1) B 8.1) A 10.1) B 12.1) C 
2.2) B 4.2) B 6.2) B 8.2) A 10.2) D 12.2) A 
2.3) A 4.3) A 6.3) A 8.3) A 10.3) A 12.3) A 
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  Item Choices (Only First Tiers) Total 
M1 1.1 a, 10.1 a 2 
M2 4.1 b, 4.1 c 2 
M3 3.1 b, 4.1 d 3 
M4 - 0 
M5 7.1 b 1 
M6 8.1 b, 8.1 c, 12.1 b 3 
M7 3.1 c, 5.1 c, 9.1 d 3 
M8 5.1 a 1 
M9 9.1 a, 9.1 c,  2 

M10 2.1 a, 12.1 a 2 
M11 6.1 a, 7.1 c, 11.1 a 3 

M
is

co
nc

ep
tio

ns
 

 Total 22 
  Item Choices (All Three Tiers) Total 

M1 (1.1 a, 1.2 a, 1.3 a), (10.1 a, 10.2 b, 10.3 a), (10.1 b, 
10.2 b, 10.3 a) 

3 

M2 (4.1 c, 4.2 c, 4.3 a), (4.1 b, 4.2 c, 4.3 a) 2 
M3 (3.1 b, 3.2 c, 3.3.a), (3.1 a, 3.2 c, 3.3.a), (4.1 d, 4.2 

c, 4.3 a), (5.1 b, 5.2 c, 5.3 a), (5.1 a, 5.2 c, 5.3 a) 
5 

M4 (1.1 b, 1.2 b, 1.3 a), (10.1 a, 10.2 a, 10.3 a) 2 
M5 (4.1 b, 4.2 a, 4.3 a), (7.1 b, 7.2 b, 7.3 a), (12.1.a, 

12.2.b, 12.3 a) 
3 

M6 (8.1 b, 8.2 b, 8.3 a), (8.1 c, 8.2 c, 8.3 a), (10.1 a, 
10.2 c, 10.3 a), (12.1 b, 12.2 d, 12.3 a) 

4 

M7 (3.1 c, 3.2 a, 3.3 a), (3.1a, 3.2.a, 3.3 a), (5.1 c, 5.2 
e, 5.3 a), (9.1 d, 9.1 d, 9.3 a) 

4 

M8 (5.1 a, 5.2 a, 5.3 a) 1 
M9 (9.1 a, 9.2 a, 9.3 a), (9.1 c, 9.2 b, 9.3 a) 2 

M10 (2.1 a, 2.2 a, 2.3 a), (5.1 a, 5.2 b, 5.3 a), (12.1 a, 
12.2 c, 12.3 a) 

3 

M11 (6.1 a, 6.2 a, 6.3 a), (7.1 c, 7.2 a, 7.3 a), (11.1 a, 
11.2 b, 11.3 a) 

3 

M
is

co
nc

ep
tio

ns
 

 Total 30 
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