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���� 8"�� e��"��9 
8�D� �+9
 ������� �V��1�A� 7$-�� ��	
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�8$Kp 
Z8� :� Z8��B�K� �- 7YP E��C0� �6� �AB�C� ?���� G$Y�k�� ���� �- �9 7�� +,��"�
 ����83R���X��

� ��-��  �A� �N��O���N� �� 
�"�F8�5��9 35 =4�
�� ��B�9 � ��� )PET (- �9$� .���8�9"��k�� �P��+,��"�
��;� �����9�3N��O F� ������ 12� �
  �A� $8���
 7$��� 
�K��� � E��C0� .� "8�
 ���l .��45 
��� �� .
=��:#]_�<
��
 4� �Y� �� 7YP ?>- :��	
��
  ��  �� .�$��F7B�O E��C0� RJ�� 7YP $�K� �� �T���$4� � I

-$�2�5 Gc\t�- 8P�
 34�� �q)c^�Y� (�c\�� 8P�
 $�4�� G�q)c^�Y� (� t�- 7YP E��C0� �- 
���� .���A-
�� 7YP E��C0�$�8�8" E�>+�� G.���- ��A� �
 ���T �
 ��F�82� �n��� ��D� e����- � 8�+��T ���l 
�, 8F

B�K�$M)�*9�R
���83/
���83R�*9 �(�
^�
��� ��C- ���T ��;��	��K� �
 � 8�8" G$�2�5 �-  �A� �N��O M
8" �n��� .���� 
�8A���3DP$+� .���� �- �$<F� � .��4 � 
�K��� $��i =*� .�����- �8" Z�P 3�K� ��<�� $M

8�5��9 �,�" .���� �-38" �+��T �N� �
 =4�
�� .�D� 4� �
�Y+�� �- �� �
�
$��� I��D� ���� �
 `��$8" I.
��+����:�+��9�O u���}T�6� 4� 3� �- 7YP E��C0� $��i =*� .�����Z�P .��4 :���� 
�8A� � �8"��3DP$�

�K� �
$�*9 M�� �- �$�K� �
 �8" Z�P .��4 .��$
 M���83
�- .���A� �6��¥��� ��D� � E��C0� ۀ�K� $�- �2�� M
�$�K� �
 �8" Z�P .��4 .��$
 M���838" �8��
� .+�$�<T$�3:��+��� .�
� ���� 
�K��� :E��C0� �9 8�
 

8�5��93�K� �
 �� =4�
�� $M�*9 �-$�K� 4� �+
$
 M���83
�
 ?��9 .����$8�5��9 G3���
 ���T =4�
�� 3
���4 t�- E��C0���K� �9$
 M���83�K� .���� �- �� $�
 ��
 M�?��9 
�9 7���7��.

b��.�T�9$83:�K� �n��� ��D� :7YP E��C0� $8�5��9 :M3+,��" k�� �V�O :=4�
�� �@��*W� 7�6 �DYP :

���83R�X���.
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@��Y� 38�5��/ �
 .���� � 3��}��$$�� 4� �"�� �+,��" M$�g� ��<�� �
 3
�� 3��
 7�� @��*W� =4�
��)�gU��$���#7$��� :c���� �%:c__] .( �$6�� I���� ���; 4�

 3��8����� 4� 3��$U- ���4 :8�+U� ���<$� I���� @��*W� =4�
�� 3��}��$$�� �- ��}T
N� �+,��"�$T
�� :�;�� �$�+� �$UY� � @��Xl :�N��O :3��$� @t�O 4� �6(����<

��8�"�- .�B�O �
 .��� ��+,�� ����� 8A- �
 7,��" � .�<$� �/ �� .�U�� �+,��"
�� I$g
�.�g�� 8A- �
 G�� I��A� �- �;�� @��P �
 �2�� 
�g��� G$$�� :8�
 ��}�

7�� .7$B�A� �- ���<$� M�+>� @t�O 3��}T�6�� �+,��" 3�� 7$��m .��$� y��
�� �>
� G$A� M$�g� �� ��<�� 3��- �+��� ���+,� �+,��" 

�T)���5�f^�

�B�/\:#aac .(��N�F=4�
�� 38�5��/ ]�B�/ � f���5 )#aac (�� .�$-����4 8�/ �/
�� ��-�� ��
� �� 7$Al�� f� �- t�- 7YP E��C0� �- 
���� 7B�O E��C0� 8��"

�� ?�����8-�� .���� �-����	� 7B�O E��C0� ?��� H;�� 
�g��� �- ��-�� 3�� 
�"

�" �$T�
 M$�g� ��<�� �
 �+,��" q-��� 4� 3�+�/ .��$� �9 .G$$�� �
 ���N� G��

 ?V� 7B�O E��C0� �/ 7�� 8V+A� :�+,��" 
�g��� �- 7YP E��C0� �$6�� �	��	p
 
��
 �82� �- �� 3� �C��� �$�+� f�)����� :f���5'
,�
 �.�&:c__\ .( � f���5

 �B�9)#aac (�� .�$-7$Al�� �
 7B�O E��C0� �/ 8��/8�82� 3�� � �
�
 �� �$�5
��$�, E��C0� v��W 4� ��-�V� ��C-

�T �� G$$A� :�+$Al�� ��
� � 3� .@�V$VD�

G�$��
 � 
��B f�a)#aa%(f���5 � .�
,�
)#aa&(G��
�� :#_.�T��- :## �
.�U��$+��#c)c__\(�� 7���O �$0�� G�� 4� :8�/ .

��N� �
F
�� y��� �8" Z�P q-��� �� =*� .��$� �- 38�5��/ :=4�
�� 38�5��/ 
�� 3��-�"� M$�g� ��<�� � 
��
 ����� .��$� v��W 4� t��A��i =*�P �� ���.��4 Z� 

2- Smyth 
4- Eysenck 
6- Processing Efficiency Theory 
8- Derakhshan 
10- Hadwin 
12- Stevenson 

1- Sliwinski 
3- Hofer 
5- Calvo 
7- Payne 
9- Macleod &Donnellan 
11- Brogan 
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�� �-��4��

�T..���g�� � f���5)c__\ (�� .�$- t�- =4�
�� 38�5��/ ����4 :8��/

��5 7�8- �8�� q-��� 4� �
�Y+�� �- �� 
�g��� G��+2- 8���+- 
�� �/ 7�� .��N� G�� �

?$��� ��$-���<�5 4� :8�/ �� Z�P 3�+
$- ���i q-��� E�CX� 
���� �/ �}B :8��/
�� ?��/ �+
$- �2�5 =4�
�� 38�5��/8-�� .q-��� 4� �
�Y+�� �9 7�� �B�O �
 G��

 �	� .�Ug� E�CX��$o 
���� �- �U��V� �
 �� 
�g��� �C� �����; 3��
����� � �+
$-
���@��P G�� �
 �/ :
��
-�6� �
�g��� �
>#+� ����� H$�5 �+�/ 
�g��� �<$8�$-.

�
 �/ �+,��" 
�g��� �- E��C0� @��6� �/ 7�� ���+�� ��� G�� �- ���N� .�$�-
y��� �- :8" �
�
 �$0�� t�-ۀz��O ۀ
��}� �� @��P  �A� .�� �- ���N� G��F� 8� 

�B8- 3���� 8�pc#a'^ ):�B�9 � ����5 4� IV� �-#aac(N��O 4� F�O��W  �A� 
7�� �8" .N��O :�B8-  8� e����- F���� �� 4� �/ 7�� �
>-8�p ��N� f�  �A�

3�/�� ����;� ���� I��" ��P�%V�O ���� �
 �Fk�� �+,��"^DYP �F7�6 
3��8�
 @��*W�R���X� \�
 .���A- 3�/�� ����;� 3��- ���� �
 G�� � �+��� I$g
� 

�g�/ ��N�]�� E�UD� 8��" .7�� ��$"�� � �2;�� ��N� f� 3�/�� ����;� I���
M$m� �/ۀ
��
 �82� �- �� @��*W� �;��, � 3
��� �	����� � @��N� : �+�/ 

)�;�B � �B8-':#aaa .(V�OFk�� ,��"�	� ��/ �+�W� �+l�� 3��82��*/ @��*��� �
�� ��<�� �� ��+YT �- �+U-�� @��*W�8�
 .�YPۀ@��*W� 7�6 3��8�
 R.5 ���X� 

�� �- .5 ��� 4� �/ ���TY$m� :8�5F�- �� ���X� � 3��8�
 @��*W� =4�
�� � =4�8�� 

��
 �82� .
��
 3
�8D� 7$��m �P��� G�� 4� ��8/ �� .V�O �
 ��Fk�� � �+,��"

DYPF3��8�
 7�6 ��� �N� �- �9 :8���
 �� 
�, �+>� ���i q-��� :���X� 8��
 ��<�� 3��-8"�- ���/�� �8$�$� � ���"
 M$B�K� ����- :M$B�g� .

2- Baddeley 
4- phonological loop 
6- slave system 

1- performance effectiveness 
3- central executive 
5- visuo- spatial sketch pad 
7- Logie 
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��N�F�� ��
� =4�
�� 38�5��/ +,��" 
�g��� �- E��C0� I,�8� �/ 8�/ v��W 4� �
� .
�/ ���D��N��O ��N� =4�
�� � =4�8�� q-��F���� @��P  �A
��}� .E��C0�

�� 1O��� ��g�� � ����	� 8$B���O q-��� HO��� �� �- �/ 8�/FN� � 7-�l� �-  �A� 
�� ?g�
/ 8�4�
��):�B�/ � f���5#aac .(- 1O��� ��g�� � ����	� �g$��<�5 4��@��P

� �����4�- ��*/�V�O y��� �+
$- G���-��- 8��"Fk�� 3�/�� ����;� � �+,��"
�� =4�
��DYP q-��� �- �2��� ��� 8��"F3��8�
 �8���8� 3�6� ���X� )s�#,#aa% (

��N� :8" .�$- �/ ��B�C� �- �;�� �-F?$� =4�
�� 38�5��/ �� ��$- �6� �/ 8�/
�� �- E��C0��P��N��O M�+>� �F��� .�Ug�  �A� � �� � 8"�-��N��O �P��� 4� �

�� I�� E��C0� I-�V� �
 @��Y+� ����P �-  �hA�8�9 .?���� ��9�� �/ ����(�$6
N��O �- E��C0�F�
�/ �AB�C� ��  �A� �8$�� �<$+� G�� �- 8�� I,�8� :E��C0� �/ 8��

�� H;�� �� ��*/  �A� FN��O 
�K��� �

�" .�� .�
� @�AB�C� G�� u��+���
 �9 8
�� H$�5 3��8�
 M$�K� �
 
�K��� 4� �+
$- ��*9 M��K� �
 
�g��� 8�$-)��$�c�

IU�$-%:c__^ .(�+��� .���g�� � f���5 ?���� 3��)c__\(.���K�� � G��
�� :
)c__\(��$UB� :^���T � 8B���� :\)c__c(
�g��� H��>� H�� E��C0� �/ 
�
 .�
� :

�� 3�/�� ����;� ����� :
�"3��8�
 ���� �- �B R�+��� G�� 
��8� 3�6� ���X� �- ��
)��
 ��*/  t8+�� M$B�g� 4� �
�Y+��])#a&&(��O :FN�8g�� ��*/  �A� ':�;������&

��$� �a)#aa] (f���5 � .�
,�
 ��l�� ?��<�T �)#aa&(e
����� �$� � :#_ :
����##:v/#c����/ �#%)c___(7�� �8" =���T :.B�C� �
�0�O �A ��*��-3��K+�
 

2- Miller 
4- Weltherel 
6- Darke  
8- Iwanaga 
10- Richards 
12- Keogh 

1- Rappe 
3- Bichsel 
5- Reynold & Gatz 
7- Ikda 
9- Seiwa 
11- French 
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�+�U� ��*9 M$�g� f� 4� :7B�O E��C0� .��$� ?����� 3��- y���" 1$V+U� "�8$�$�
Y+�� �$� ���"
 �7�� �8" �
� .�� ��� .8���, 3��,��� .��45 �/ 
�")RST(#

G�$��
c�+���/ �%)#a&_(k�� � 3�/�� ����;� �P��� :C��O �+,��"F�$T�
 ��  �A� 
�� 
4��)�+2B^:#aa] .(�� �8$�$� M$�g� f� 4� �
�Y+��@��Y� �6� 8���� �
 3
�� 3��

�>
� ��
��45 
�g��� �- �� E��C0�/ .�$- �� 8�):.���K�� � G��
��c__\.(

4� @��*W� =4�
�� �,�" M$�g�\j��8��� ])c___(FDYP .
��� �$T�
 3��- :
3��8�
 @��*W� 7�6 R7�� �8" �
�Y+�� ���X� .���l M$�g� 8���� �$� .��45 G��


��
 @��*W� =4�8�� � =4�
�� �- 4�$� .�����.

B�C� G�� :8" .�$- �/ ��B�C� �- �;�� �- ?��� G�� �- ���� �� �
  �� ��T �
 �A
N��O @��Y+� �P��� 
�g��� �
>- �6� � =4�
�� 38�5��/ �- E��C0��6� ��5 �/ 7��F

�� .�Ug�  �A��� .�$- G$���� =4�
�� 38�5��/ ���N� �8"�- 3��;� �/ 8�/
 ?��/ H;�� :8�+U� 3�/�� ����;� q-��� 8��4�$� �
 �� �/ �Y$�g� �
 .�����

g����� M$B�K� 4� �K� �
 t�- E��C0� 3���
 
���� 
�

�T .� f���5 @�AB�C� �

 �����)c__](3��� :'I$��; �&)c__%(t�- E��C0� 3��
 
���� �/ 8" �>
� :

�� ���+O�  �� M$�g� ��<�� �- �� 3�/�� ����;� q-��� �+
$- 72; G�� 4� � 8��

<�� 3��- �8��� �l�- =4�
�� q-��� .��$�
�- 8���, �+�/ ��
 M$�g� �� ..��4 �<$+� �


�� ?��/ 
���� =4�
�� 38�5��/ � �8" ��8�/ ��
 M$�g� �- ?�/��8-�� .G�� �

 ���l ����- 
��� 
�- �8" �n��� .����� ��W �- �9 �Y$B�K� �
 �n��� ��D� �6� @�AB�C�

7��T.

$�g� �n��� ��D� �6� ����- �0�O �AB�C� Z8� :��
 ��T �
 �- �9 7�� �Y$B�K� �
 M
�B��+� @��P)����4 F�P�� .�8-(�
�T �n��� .����� ���d�C�  ��� G�� � 8���
�" 

2- Daneman 
4- Lehto 
6- Riding 
8- Janelle 

1- Reading Span Test 
3- Carpenter 
5- Information processing index 
7- Murray 
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�� �$� M$B�g� �B��+� ��<�� ��5 �/ ?��/ �- �<�� t�- E��C0� 3���
 
���� �
 8����
 3��- �

�T ��
 M$�g� �
 
�g��� �$� � 38�5��9 ?��/ �<$+� �
 � =4�
�� q-���
 �P��� 
�g��� � E��C0� .�$� �C-�� M
/ 3��- �+,��
����  8� f� 4� ��N�� G��

�� �
�Y+��  �A� �N��O M�+>�
�" .U� G�� .8$�2�(<� ���	p �/ �B �+,��" @�$-�
�� ������ �2�5 
�g��� �- ���	p � 8"�- @��Y+� E�CX� 
���� 3��- 7�� Gg�� :8-��

���� 
���� G�� ���	p �/ 8�8- �� ���T5 G�� .���>+� �- 8���� �C� �- 8�����
8�-�� 7�
 ?��, 
�g��� ��N+�� 
��� � H���� .

=�� 

S���5 F���� � �A��; 

���<
��
 �AB�C� G�� �
 .��2� 1�A� 7$-�� ��	
��
 ����"��9 qCV�  ��  �� �+,
 .
-�A��; .����F8�8" �+��T �N� �
 3���5 ..�$� 4�]
�8A� ��	
��
 �
 
�;�� �8K
��
 

#]_����� =�� �- �Y� �"�, 3�$T 4� 3�%�0��� � �+$-�� ���� :��$" �8K
��
 
8�8" E�>+�� .����� 8O���AB�C� G�� �
 3�$T,e*9 ��-.�$� 4� �9 @��P G�8- 8"�

e*9 �8K
��
 �� 3��c- 8�8; 3
��� .���<
��
 4� e*9 �E�>+�� ��
��� @��P
8" �
�
 �T���$J�� 7YP E��C0� ����
��� �8+-� �8" E�>+�� .���<
��
 �- `J� �.

��V� �2�5 .
�9 H��� � .���<
��
 4� �� �� @���� k��>+�� 4� `�c\�'\
4�� 38P�
 
�8A� � ����D� @���� q�c^t�- 7YP E��C0� 3���
 
���� .���A- �Y� )

��� �-L\_��t�- �):G$	��$�%'/\^:
��8��+�� Z��D�� �c,\] (�c^.���A- �Y� 
��� �- G$��� 7YP E��C0� 3���
 
� ���$� '\/%cZ��D�	G$��� ���):G$[%ۀ����

:
��8��+�� #%/c(�8" E�>+�� 8.�O�� �
Fn��� ��D� e����- ���T�
 G�� 38A- FM$B�K� 
)��*9 R3��8�
 /3��8�
 R��*9 (�- ��
��� ��C- ����c���T )|��<� �
^���T 

���T �� �#c�Y� (8�8" 1$UV� .��^����- ��A� �
 ���T F8�+��T ���l 
�, 8�82� .
��
��45 �- M$B�K� ��P��*-�4 .��$� � 8" �n��� ������ 
�8A� � ���i =*� � .� 3��
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8" 7�6 M$�K� �� ��<�� 4� 8A- �$DP .��
��45 �9 �+B�O E��C0� .��$� G$���� ��
�4�8�� �$� 8�
�9 �-�<� M$B�K� ��<�� G$O8" 3�$T .�D� � ���-�L�
���45 d�W 3��;� 

8"�- �� ��4 d�" �-.

�4�8�� S�����-�S�$T 

��$�F7B�O E��C0� R7YP )STAI(:�T���$J�� y��� ���$� G�� #)#a&%(�8" �$2� :
7�� .7YP ?>-c_����
 �- @�K$B e�$V� 4� �
�Y+�� �- �9 
��
 �
�� 4� 3�#)����V� "
�T�� (��^)�
$�� ����V� (�- �$� .5 7B�O ?>- �c_����
 � �
�� 4� 3�#)��$,
19 (��^)
��4 ��$, (������ 3��}T
�" .�
 |��<� �
���� ?>- ��G$- 3�c_��
&_� 3��- �� ���� 7�6 
�

�T .��G$- :?>- �� �
 ��
��45 ���c_��&_��8"�- .

 ����T :�T���$J�� y��� ���-� G�� ������cG"�B :%��� :^`�9�; �\)#a&%(�
 :
:.���<
��
 3��- 7YP ?>-&]./8" =���T .3�2" ����� y��� ���-� G�� .���� �


)#%'c(8" �-����<�� :.�-��- ������ 7YP ?>- �
 �+,
 .���<
��
 3��- �9a_./�
 �
7B�O ?>-a#./8" =���T .7YP ?>- �
 ������9 3�YB5 v��W 4� �AB�C� G�� �

�-��- ������&%./7B�O ?>- �
 �'a./8�5 7�
 �-.

.8���, 3��,��� .��45 RST)(:�+�����9 � G�$���
 y���� ��9 .��45 G��)#a&_(��$2� :
I��" :7�� �8�
�Tc'�� ���; ?>- �- �9 8"�- ���; �
 3�� ����; 7�Y� �� 3� 3�

 7�� �8" 1$UV� .��
��45 `J�� � �
�
 =��T �8�" �8���, @*�; 4� ?>- �� �- ��
 �� �+���, �2�54� 8��
 ��<�� �� ��9 �
 �� 
�" :4� @*��; ���5 ��9 8��
 �$>
� : ��

 �� 7�� 7��
 ����A� �N��$, .��9 G��,5 :��
F8����$- �W�>- �� ���; �� .��N�� �-
 ��,�8� I���� �6� ?��9 ������� �>U� �T 
���� � �+,��� �	
����� y���� .���45 3�

7��T ���l �
�Y+�� ..��45 �������`�� G�� .��45�AB�C� �
 M$�KF��$� � G�8��� ]

2- Gorsuch 
4- Vagg 
6- Fridman&Miyake 

1- Spielberger 
3- Lushene 
5- Jacobs 



� ��� �����	
��
��� ����� ��������� ������� ��

� ���� � ����! "",�$���"%&'  

89

)c__^(P�� �- :��F�+Y� �
 ����4 &#/_� �
 :�AB�CF�$� #e���c.���� �%)c__#(:
 �UK� 4� `�'#/_AB�C� �
 �F.��K- ^j�$�� :\G���9 �])c__'(7
�� 4� `�� :

�+Y�'_/_8" =���T .��+Y� ��� 4� `�� ��0�O ?���� �
 .��45 G�� ������ .��$�
-�- �-��&c/_8" ����D� .

@��*W� =4�
�� �,�" .��45 :������ @��P �- M$�K� G�� ��- �������Cl .5 �
 �9 �
�- 3�
GT�� ��NDB 3���- ��9 3���W �- �8" ��	+U�� 
��� ~p 7�� 4� @��Y+� �	�� 3�� 3�

 G�T�� 4� ��,�- j��� �9 �B�O �
 7��� Z�W 4� `J� � 7U$� �8��
� I-�l ��Cl ���
 � �$$�� �� k��, �+��

�T .GT�� 4� �,�- j�� :�	�
 ������ �- �NDB ��- �U��V� �
 ��F

�� �$$�� 
���8-�� .GT�� G�� �
 7�� �8" �
�Y+�� j�� 7Y� 4� �� .��- �9 M$�K� Z8�
�$��F�� ��<�� �>
� 8$�9 �
 �� �� .
�
 ��
� GT�� �� j�� ��5 �9 7�� G�� 
�$T

 8A- ��$, �� 7�� �+��� �$$�� 8���- ��
���45 .5 .8�" 8�8��� � ��	+U�� �- ��Cl 
��� 4�
 GT�� j�� 
��JU- �W�, �- H$��� �- �� �� .@���*W� =4�
��� � =4�8��� M$�K� G�� �


 7�� 4�$� 
��� �
 �� .��- 3��J��
�� �- 3��- 4�$� 
��� @��*W� ��8V� � =4�
�� 7$�9
 �� ?����� ��Cl  �W �- �;��8-�� .�� ��Cl ��  �W �� ?����� GT�� ?" 8-�� .G��� �


 ���� 
�8A� �AB�C� GT�� 
�8A� �- �-��- 7��
 3�� �
�
 ����� �+���
 �- �9 7�� ����
�8"8�� .��� 7��6 ������� y��� �8" Z�P .��4 .��$� �$� ���-� G�� �
 

��T .�������
.��45�`��- �-��- �+Y� �� ����4 ��P�� �- ���-� G�� .��45'a./�D�8" ��� .

�;�
 e�$V� ���i =*� .��$� 38�-':v���W 4� ����i =*�� .���$� :M$�K� ��<�� 4� `�
��� ���;�
 e�$V-�" 38����+U�<�4 y��� �9 �8&)#aa% (" �$2���-��4�� 7�� �8 

2- Towes 
4- Beckmann 
6- Kuhn 
8- Zijlstra 

1- Hitch 
3- Haton 
5- Holling 
7- Rating Scale of Mental Effort 
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�
�T�8.�
��45 4���� �� 8" �+���, ���M�$�K� ���<�� Z��P ��9 �� ���i =*� .��$
�
��� ��+���$� ��� 3�� �- �+�*� .
�9 �>
� �- 8��a��;�
 4� 3�cmm)�*�P "

�
�K� �"*� �$���(��##cmm)�- =*�7��2� (8���- G$�>�.

��
��� 7$Al�� : 7$Al�� 
�<�� 3��- �����- �� 4� ��
��� F8��
�T �
�Y+��� 
��, 8��82� .
��
��45 ��P� M$�g� ��<�� 4� I�l �� ��� �� v��W 4� �"�T � ���P ����� ?�>� 3���

 �$N� ������� �8P "8���
 ���l �-��4�� ��A� �
 ��" .�<$+� ��� 7��
 �- �/ 3� 8����5
��$V+U� "� �-������� � =���" ���i 3������ �
 ���7��� ��� ..�
�� ����l @��V$VD�

��8�
 t��A� .��U� �/ "�� I�� .��+,
 4� �+2- M$B�K� G�� �
 8���/ .����� ��/ 3�
 �� HU/ ��*g�� ���� �- 8$�/ �� �U��V� .�+��� ��� �����p � 

�TL4� �8�" HU/ 

���" ��$��D� 7��
�$� ��D�� �
 7�� Gg�� � �8" 7�6 8"�- �+�/ �4t E���8O
 

�T ��DB .�}B 8�$���� HU/ �� ���� G��+2- 8$�/ �A� 8��- "8��
�9 7�����
 .M�$�g�

 ��
��45 �- ��P��*- �� �n��� �� 3����- 8�82� I��� f� .���� �- 
�, �$� �	���45 � 8"
�� �2�5 ���/ �
 �B8�P f�8��
� �- f�
�� 4� � 7U
�L�� �2�5 
�g��� 7,�
��.

�+�����

�C0� .�$� �	+U��� .��$� :u��+� E��C0� 3���
 ���T �
 7B�O E��C0� � 7YP E�
 �� t�-&^/_r=�� G$��� E��C0� 3���
 ���T �
 �&_/_r=�� .�
� 8�
 .��4  �8;

12� �	��$-�,�" G������T �T8�9��� � 3�9�� ?���T 3������ 
�8A� �
 �� 3��
�� 3��8�
 � ��*9 M$�K� �
 �
 .��4 � ���i =*� :�$DP8"�-.

 �8;)#(�,�" �
 �+U-�� 3���$�+� �Y$P�� 3��^M$�K� �
 �- ��-�� ���T 

�+U-�� 3���$�+� E��C0� M$�K� �n��� ��D� G$	��$� ��$A� Z��D�� 
��*9R3��8�
 %%/c&a'/^

t�- 3��8�
 R��*9 #]/%__%/c
��*9R3��8�
 '\/%#_c/^

�$DP ����
�8A� 
)��*9 M$�K�(

G$��� 8�
3�� R��*9 \&/%c%a/%
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 �8; F��
�)#(

�+U-�� 3���$�+� E��C0� M$�K� �n��� ��D� G$	��$� ��$A� Z��D�� 
��*9R3��8�
 ^#/\aa%/#' t�- 
3��8�
 R��*9 c\/\&^^/#&
��*9R3��8�
 \_/^c^\/##

���i =*� 
)��*9 M$�K�(G$��� 

3��8�
 R��*9 ]]/^c%]/#c
��*9R3��8�
 ^#/\c# ^]

t�- 3��8�
 R��*9 %%/\c^ &c/^%
��*9R3��8�
 ^\^ '#/\a

.��$�.��4 
)��*9 M$�K�(

G$��� 3��8�
 R��*9 #]/^'a &'/''
��*9R3��8�
 ]]/]c'\/^

t�- 3��8�
 R��*9 \_/]%'c/%
��*9R
3��8� '\/]%a&/\

���� 
�8A� 3��
�$DP 

)3��8�
 M$�K�(
G$��� 3��8�
 R��*9 #]/]c_#/'

��*9R3��8�
 ]]/\]^\/#a
t�- 3��8�
 R��*9 &%/\]&_/c#

��*9R3��8�
 &%/\]#%/c%
���i =*� 

)3��8�
 M$�K�(
G$��� 3��8�
 R��*9 '\/\^&&/c_

��*9R3��8�
 ]]/^_a c'/\_
t�- 3��8�
 R��*9 %]\ ]'/^c

��*9R3��8�
 c\/%%# ^_/^a
.��4 .��$� 

)3��8�
 M$�K�(
G$��� 3��8�
 R��*9 _&/%^\ '\/^^

G$	��$� �U��V� ��4 ��
��� �� .�
� �+U-�� 3���$�+� �
 �� ���T �
 3��8�
.
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��
���)#(G$	��$� �U��V� ��
��45 4� ���T �
 �
 �+U-�� 3���$�+� 3����

���� �� ���� ������� ����� ������
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63.08 62.95

�
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���� �- �U��V� �
 t�- 7YP E��C0� 3���
 
���� 
�"
 �
 3�+
$- ���i =*� 1� � .��4 .��$� 1� :G$��� 7YP E��C0� 3���
 E��C0�

G$��� 
�K��� 4� �K$B�O �
 :8�
�9 Z�P ��*9 M$�K� ��<�� M$�K� ��<�� �
 3��
8�
�- ��
��,�- ��*9 ..�$� �K$B�O �
 �- �U��V� �
 t�- 7YP E��C0� 3���
 ���T

��� �8��
� ���8�p @��Y� 3��8�
 M$�K� �
 G$��� 7YP E��C0� 3���
 ���T
�".

8" �
�Y+�� ���� �
 `������ I$�D� 4� ��8V� �
 �8" d�C� @t��� ����- 3��- .
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 �8;)c(`������ I$�D� � ���<� �P*, )���� 
�8A� :�+U-�� �$�+�3��M$�K� �$DP ��*9(

q-��� @���}<� |��<� df @���}<� G$	��$� F3��
��A� �C� 
E��C0� _&/#_c #_&/#_c c_/'_#/_.
�n��� ��D� %%/c##%%/c#\_/#cc/_.

E��C0� ×�n��� ��D�%#%c#./]^/_
�C, \_/]c% ^^#'/#^

�� 
�8A� �- 7YP E��C0� ��P� �6� �9 
�
 .�
� u��+� ��M$�K� �$DP 3��
��*9 ]F (1, 44) = 7.20 , P< .010[:7�� ��
��A�.

 �8;)%(`������ I$�D� � ���<� �P*, )��*9 M$�K� �
 ���i =*� .��$� :�+U-�� �$�+�(

q-��� @���}<� |��<� df @���}<� G$	��$� F3��
��A� �C� 

E��C0� '\/%#]& #'\/%#]& ^_/#%_#/_
�n��� ��D� %#%#%/_a#/_

E��C0� ×�n��� ��D�%%/\#%%/\c%/_&&/_
�C, &%/#_^_^ ^^^'/c%] 

+� �u����6��P� �0� ��- E��C�$� ��� .�����i =*�� �
 ��9 M$�K��*��
[F(1,44)=13.40, P<.001] �� .�
� ��8�
.

 �8;)^(`������ I$�D� � ���<� �P*, )4 :�+U-�� �$�+���*9 M$�K� �
 .��(
q-��� @���}<� |��<� df @���}<� G$	��$� F3��
��A� �C� 
E��C0� _c/%&_c\ #_c/%&_c\ #%/##_c/_
�n��� ��D� _c/c%]] #_c/c%]] ]a/_^#/_

E��C0� ×�n��� ��D� #&/#^&\ ##&/#^&\ ^%/_\#/_

�C, c\/#\_%c\ ^^^&/%^#] 
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+� �P� �6� u���E��C0� ���*9 M$�K� �
 �8" Z�P .��4 .��$� �- �.�
� �� �
��:8�
 [F(1,44)=11.13, P<.002].

 �8;)\(`������ I$�D� � ���<� �P*, )���� 
�8A� :�+U-�� �$�+� �
 �$DP 3��
3��8�
 M$�K�(

q-��� @���}<� |��<� df @���}<� G$	��$� F3��
��A� �C� 
E��C0� #&& ##&& __]/_a%/_.

D��n��� �� ]&/##]&/#_\]/_&#/_
E��C0� ×�n��� ��D� \c/#'#\c/#'\'/_^\/_

�C, \&/#%%' ^^^_/%_

�� �8��
� �9 ��C���� �$� 
�"��� ��
��A� ���6� 4� ��898"�-.

 �8;)](`������ I$�D� � ���<� �P*, )3��8�
 M$�K� �
 ���i =*� :�+U-�� �$�+�(

q-��� � |��<�@���}< df @���}<� G$	��$� F3��
��A� �C� 

E��C0� _c/###_c/##_c^/_&'/_
�n��� ��D� _c/###_c/##_c^/_&'/_

E��C0� ×�n��� ��D�#&/#\##&/#\%%/_.&\/_
�C, c\/c__&^ ^^^]/^\] 

�� .�
�  �8; u��+� ��� ��
��A� ���6� 4� ��8K�$� 8�
8"�-.

 �8;)'(P*, `������ I$�D� � ���<� �)3��8�
 M$�K� �
 .��4 .��$� :�+U-�� �$�+�(

q-��� @���}<� |��<� df @���}<� G$	��$� F3��
��A� �C� 

E��C0� %%/ca__& #%%/ca__& #a/#%_#/_
�n��� ��D� _&/c&\c #_&/c&\c ca/#c]/_

E��C0� ×�n��� ��D� '\/#_c]] #'\/#_c]] ]'/^_%/_.
�C, &%/a]'## ^^aa/c#a' 
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�� �8��
� �9 ��C����n��� ��D� � E��C0� ����A� �6� 
�"F.��$� �- �2�� M$B�K� 
�� ��
��A� 3��8�
 M$�K� �
 .��48"�-.
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 M$�K� .���� �- �� 3��8�
 M$�K� �9���T G$	��$� �- 8�
�
 ��< M$�K� �9 ����
 �C� �
 :
�9 7����
  �� M$�K� .���A- �� 3��8�
\./7�� ��
��A� .t�- E��C0� ���T

 Z�P 3�+
$- .��4 .��$� 
�9 7����
 �� 3��8�
 M$�K� ��
 � ��*9 M$�K�  �� �9
8�
�9 3��8�
 M$�K�.

�D-�<$+� �S�$T 

8" ���"� *�l �9 ��C������N�F?$� =4�
�� 38�5��/ �� ��$- :E��C0� �9 8�/
 �/ �Y$B�g� �
 
�g��� �
>-�6� �- 7�U� 3�+
$- 7A�� �- �� =4�
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k�� � 3�/�� ����;� �P���N��O �+,��"F���- �
 ��  �A� �� H��>� :
�$T8���� .
��� �<�� 
�g��� ?��/ �- ����B =4�
�� 38�5��/�� G�� �/���4 
�" �
 E�CX� 
����

 q-��� 4� �
�Y+�� � =*� ?����� I�� �����; 3��
����� 4� =4�
�� 38�5��/�� �- ����
�� ��2- �+
$- =4�
�� 8��$T):�B�/ � f���5#aac .(�+��� 
�
 .�
� �AB�C� G�� 3��

� ?��/ 3��8�
 M$�g� �
 �� =4�
�� 38�5��/ :E��C0���8�
 .3���
 ���T 
����
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�- E��C0�8�
�/ 3��8�
 M$�g� ��<�� Z�P �� 3�+
$- .��4 t.u��+� �- �<$+� G��
.���K�� � �8g�� @�V$VD� )#aa](.���g�� � G��
�� :)c__\ (7U$� .�U�� .G�� �


 �
 �� t�- E��C0� 3���
 
���� =4�
�� 38�5��/ 
�- �+U���+� E��C0� �AB�C� �

8�
 ?��/ 3��8�
 M$B�K� .���g�� � IU�$- .)#aaa(�� .�$- :�- E��C0� �6� 8��/

 3��8�
 ������+"�
 �	+U- ��, M$�g� �� E��C0� �C� �- 7�� Gg�� ���X� 
8"�- ..��� �- 8�9 �
�Y+�� 3�+
$- 3�9�� ����;� q-��� 4� 3��8�
 M$�K� �8Vp ��

I�+D� M$�K� .5 �- E��C0� �6� .��$� 7�� ��):.���g�� � f���5c__\ .(G���-��- �
 
3��8�
 M$B�g� �- E��C0� �6� u��+�R3�+�/ ���U�� ��*/ M$B�g� �- 7�U� ���X� 


�" �� �8�
 ):IU�$- � ��$�c__^.(

�� .�
� �AB�C� G�� u��+�  �O G�� �-8�
 �6� 3��8$�" M$�g� �- E��C0� �9
E�>�
��
 3�� .7�U� 3�+
$- ���i =*� � .��4 t�- E��C0� 3���
 ���T 
���� �- 

?$� Z*,�- ��� 8�
�/ Z�P G$��� E��C0� 3���
 ���T 
������N� ��$-F38�5��/ 

��� .�UK� G$��� E��C0� 3���
 ���T 
���� �- 7�U� �2�5 
�g��� �C� =4�
�� .G��
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