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Z�s Cronbach's alpha  � C��O
� ��� �� �� 1 J	� A�

!% ��H'V �  ���� e����
 2�b � 0��( ��%�  ��
!  A% �5�

ASSQ 0
� 0�O��[ ��%�!% e����
 �� ��'H( _�� Z	��  

J	
 )34.(  

-.�/ ��  ����� ���� Edinburg  

4	+  �Db 0�� A ��Edinburg  � \H� 4  4)�

�   ��+ 0�� ���	� 0�� �	�� A� Z��� A� A% ����

�  e�Q 0�� � ]!� 0�� �@
�+ . ��	� 0�� 4)�

 \ ��10  C�7l
  �� �D @
 �
�	 ���	+ �� A% J	
 �
�	

C�
 ��!  �� �D  J	� &
�% @
 A%)�� 5 �� �PQ�J	
� ( ��

 &�.�
 C�/10 �  ���,�	
 2�'�� ����%  
� ��� �Db

�  Y)�  ��% . ���!� �� J	
� ���5� ���� J7M  a
H�

 �%�/ �,�  a
H� � �Db 0�� &�( ����% Y)�  ,-

 J	
 ��!� �� PQ @
) @
 a
H� A� 
�100 + ��100- 

�  ���� .(4)� @
 &
�% 5 4	+ C�
 ��� 0�5  0
�
� A ��

4 �  �
�	 ���� )30 .(  

���56 ��7 ��5 )Tapping(  

 � �J	� 5 ����
 J���
 �� ����% J%� ��! @1 C�
 ��

 AH%�Space  �� @ a�  �� ��'% AF,-10  A�s A���j

�  ��@ .�  A�	
!L �D @
  AQ 5 J(	 �� 
� ��% C�
 A% �!�

�5� &�.�
 &�H� )31 .( &�.�
 C�� J/
�	
 J�B ��� @ A'-�D

��
� �!B� J	� �� �� 2�'�� . a��s �
�V� v	!� J	� 5 ��

&� �  J7j g!�  �
*D
 �!� . � &�K� j
 ��� C�� @
 J�B

A�!H� @
 �H�� �A�s ��@ �� Lk�  J	� �� 
���
 ��� 5 �� �5

�  A�s J	
�  
���
 ��� �H�� � PQ J	� �� uR	 � ���@

�  A�s J	
� J	� �� uR	 � PQ J	� �� ���@.  

���56 ��"# �� �#�: )Dichotic listening(  

 �!�� �! @1&� A'�	� A� ��!� ��  A��� 0�!�R �% 0�
*D


���D� ��L��� N�E(
 &!'( ��5�6+ *%  v	!� ���  

  

 ����1 .�	
�� �� ����� ����� ����� �  

 
������ 

)���  !�"#�� � $�%�� ( 

�'( 

)���  !�"#�� � $�%�� ( 
T-ratio P 

 ��)���( )379/1 (69/8 )577/1 (89/8 482/0 - 632/0 

� ! "��#$%& �'( )802/18 (85/81 )520/14 (82/83 382/0 - 705/0 

*ASSQ )984/6 (15/34    
* ASSQ: Autism spectrum screening questionnaire 
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�  &�.�
 ����� ���� �����
�  @
 u+ �1 �� A% �!�

����% J%� ]!� 0�� � ��!� 0���
l �� ��5  ^F 

AH'% �  A�
�
 ]!� �� A� �� *H5 �!b A� 0
  �� uR	 ���!�

�  ��
� J-D �D A� �^F  ���� �� @ X�  AH'% A% �!�

 A�
�
 0�V� AH'% J,B uR	 � ��% ���� 
� ��� �����

�  �!� . �AVO�W  C�
 ��40  � �� A�
�
 �
D
 A� AH'% J,B

&� �% J7j 
� �
D
 q	�+ �
*D
 . @1 ��
�� ��!� �� �!�� �!

v	!� ��T �l1 � �
���H5 ��  ��
�� YL�� � ���k� �
�


 ���V  �! @1 ��
!�F 96/0 �� ��@ C�H)� )35 .(  

��� & ��  

A�!H� ��� Y)�  @
 u+  A	��  �� ����% J%� 5 ��5

JD� �
l ����@�
 ��!  �!L .4	+ 
���
  �Db 0�� A ��

Edinburg \�H�� ��! @1 XH% �� ��   ^�!% uR	 � ��

���+ �O��- X� 0��  � A���� A���
� \��K  �� J/
� �
�

 �� �!�� �! @1 uR	 � J	� 5 �� ��@ A�s �! @1 
���


�1 @
 ��!� �  A�D� �5 �� . ���@ A�s �! @1 m�� @
 \7l

 }F  A� A% �� ��
� ~�s!� ����� ���� �� �
D
 &�H� A�

 p� ��!  AH%� � �A ��� m�� A�s &�H� AQ 5 J(	 ��

���*� . � ��!� *�� ��!� �� �!�� �! @1 �� ����@�
 J�B

�  A��
U� �D 5 ]!� �1 A� � �� �  A�,� �5  AH'% A% ��

���% �
�� ��'� 
� ��� ����� . ��
� ~�s!� �
D
 A� ��T( A�

�  ����� \��  A% �� @ 5 A% ��  w��L ��% ���� @
 ���
!�

- �� � ��!� ��� @ �
D
 A� ��� A�
�
 2�O��� C�� \��H� a�!

�  ��
� J/
�	
 0
� ��.  

3�%��� ;
*<� � =�>�  

��
�  �5�HB @
 u+  0��1A'�	� A� &�  �
*D
SPSS  A)��

19 )version 19, SPSS Inc., Chicago, IL(  � A�*.�  

 ���� \�'F� . a
H� 2�-!� J�B �,�-!� �� 1 @
 
���


�! @1 
 �5�� ���,�	 . @
 ��� �� A���K  J�B uR	

 �! @1Independent t �� �� ]!� �� A���K  J�B �

 �! @1 @
 ��� 5 �� J	�Paired t  �� A���K  J�B �

�! @1 @
 ��� �� �� ]!� �� �� J	�  

Repeated measure analysis of covariance  ���,�	


�� .�! @1 a
H� C�� g�7��
 �	�� J�B  @
 *�� 2'�)  0�5

 ����7H5 �! @1Pearson ���� ���,�	
 . ����� C�
 ��

 ��@ A�s �! @1 �� 0�� YL��) J	
� J	� + J	�

PQ / PQ J	�- J	
� J	� ( ]!� J�*  YL�� �

 J	
�)REA) ( J	
� ]!� +PQ ]!� /J	
� ]!� (

�� 2�V�.  

  

����� ��  

-.�/ ��  ����� ���� Edinburg  

 ���	� 0�� �! @1 r���� I�	
 �2/19  �-��)5 ,� ( �
D


 � �� PQ X������
8/80  �-��)21 ,� ( ���!� �� J	
�

A�!H� &�H� � ���!� �� J	
� 0��( 0�5 .�  C�
����  �
!�

J	
 ���� X������
 �
D
 �� ��	� PQ �
*�  �J,� .

���B 2 �-��  e�Q ��+ �J	� �� �� PQ � �� J	
� �
D


�  ���� 0��( � e����
 ��� �� �� 
� ]!� � �5�.  

 �! @1 @
 ���,�	
 �� ��� �� A���K Independent t  ����

 �� ��	� 0�� a
H� �� ���� 0��( � e����
 ��� �� A% �
�

��V  a��,� �����  ���
� 0�
�)006/0  =P �979/2-  =)51(t (

J	
 ����� ��� �� C�
 �� e�Q � ]!� ��+ 0�� a�B�� � .

���B r���� A���K  3  �� a
H� r���� @
 �,�-!�4  4)�

4	+  �Db 0�� A ��Edinburg J	
.  

  

 ����2 .�*�' �"�"+ �,"- �' .�"	 ������ � �'(  

  ������  �'(  

  "�"+ �/��   0��+�"�"+  "�"+ 12  "�"+ �/��  �"�"+ 0��+  "�"+ 12  

���  8/80  0  2/19  100  0  0  

��  7/72  7/22  5/4  6/84  7/7  7/7  

)*+  3/77  1/9  6/13  1/73  5/11  4/15  

� ,  4/86  5/4  1/9  2/69  2/19  5/11  
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���� 3 .���4  $�%��  5�"�� 6/"7 � � �"�"+ �,"- Edinburg �' �' .�"	  

  ������  �'(  ���4  .�"	 �'  

  �� �'  ���  !�"#�� � $�%��   �� �'  ���  !�"#�� � $�%��   T-ratio P  

���  100+ .100-  )674/59 (81/44  100+ .20+  )782/20 (73/81  979/2 -  006/0  

��  40+ .40-  )241/26 (60/13  40+ .20-  )859/17 (81/24  776/1-  083/0  

)*+  40+ .40-  )197/27 (25/11  40+ .40-  )423/23 (42/19  141/1 -  259/0  

� ,  40+ .30-  )274/23 (00/18  40+ .40-  )369/24 (62/19  242/0 -  810/0  

  

���� 4 .0� 9: Paired t �' �/�"+ 5�;� �' �/' �' 0� 9: �+"< 0'9  

  �/�� �/'  12 �/'  T-ratio  P  

 )/0	12)��034 52�672 1 �087�04(  )303/7 (60/50  )145/8 (40/49  362/1  186/0  

 "��&)��034 52�672 1 �087�04(  )446/10 (74/56  )173/8 (44/50  260/4  000/0  

  

���56 ��7 ��5  

 �! @1 @
 ���,�	
 �� PQ � J	
� J	� A���K Paired t  ��

��V  a��,� e����
 ���  A% ��Q 5 ��
�� ���� 
� 0�
�

 J(	 PQ J	� A� J7�� eO�	 ��� �� J	
� J	�

��
� 0���� .���B 4 J	
 r���� C�
 C�7  . a��,� A���K 

 �! @1 @
 ���,�	
 �� �0��( � e����
 ��� �� �� J	� ��

Repeated measure analysis of covariance  �� �� �

 �
� ���� �J���
�!% \ �( �
!�( A� ��	� 0�� C�D� p�

��V  a��,� ����� �� ��� �� �� J	� �� J(	 A%  0�
�

 ��
�) J	� �' �V� j
 *���:021/0  =P �686/5  =)49� 1(F (

 ����7( A� �� J	� �� �V�7b ���K� &�( 0��.�5�� C�7  A%

�( � X������
 �
D
 �� ��H�� �� A� J7�� �H% ���K� &

�  0��( ��� ���� .���B 5 �  �! @1 C�
 r���� C�7  ���� .

 J	� �' �V� j
 �� a��,� �!B� &�( * ���� ��	� 0��

�  J	
 ���� ��.�
 r���� �� ����,� ��	� 0�� A% �5� .

 �Db YL�� �� 0��( � e����
 ��� �� a��,� �	��

	
 �� ��@ A�s �! @1 �� ��� �! @1 @
 ���,�

Independent t  e����
 ��� �� �
*�  C�
 A% �
� ����

)0426/0 ± 0133/0 (��V  �!b A�  0��( ��� @
 �H% 0�
�

)570/0 ± 0563/0 ( J	
)015/0  =P �507/2-  =)50(t ( A%

�  e����
 ��� �� ��� �Db �T�L
 C�7  �!L ����.  

  

 ����5 .0� 9: Repeated measure analysis of covariance 

�' �/�"+ 5�;� �' �/' �' �' .�"	  

  F-ratio  P  

���  172/4  046/0  

 ��� *:;�� "�	�(  058/1  309/0  

 ��� *<1�,  686/5  021/0  

<1�,  987/2  090/0  

  

�#�: �� ��"# ���56  

 �! @1Paired t  e����
 ��� �� ]!� �� a��,� �	�� ��

��V  a��,�  C�7  � �
� ���� PQ � J	
� ]!� C�� 
� 0�
�

�  J	
� ]!� J�*  ���� .��V  a��,� *�� eO�	 ���  0�
�

C�����  A���K  � ���
� ���� ]!� �� C�� 
�  ���nH5 �5

�
� ���� 
� J	
� ]!� J�*  .���B 6 �! @1 r����  0�5

Paired t 
� �  ���� �5� . ��� �� �� ]!� �� A���K   

  

���� 6 .0� 9:  Paired t �' �/�"+ 5�;� �' ?�	 �' 0� 9: '��� �' ���	  

  �/�� ?�	  12 ?�	  T-ratio  P  

 )/0	12)��034 52�672 1 �087�04(  )959/6 (83/18  )009/4 (43/5  687/6  000/0  

 "��&)��034 52�672 1 �087�04(  )311/4 (73/24  )116/3 (77/3  056/15  000/0  
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)���B 7 (��V  a��,� *��  �
� ���� 
� 0�
�) ]!� �' �V� j


 * ���007/0  =P �058/8  =)49� 1(F ( 0��.�5�� C�7  A%

J	
 e����
 ��� �� ���@ ��� �Db �� . a��,� �!B� &�(

 ]!� �' �V� j
 �� * ��!� 0��)711/0  =P�  

139/0  =)49� 1(F (�  ����  �� ����,� ��!� 0�� A% �5�

J	
 ���� ��.�
 r���� . J	
� ]!� J�*  YL�� A���K 

��V  a��,� *�� ��� �� ��  0�
�)019/0  =P �  

436/2-  =)50(t (�  ���� ��� �� C�� 
� �5� . A���K 

C�����  �  ���� �5  eO�	 ��� �� J	
� ]!� J�*  A% �5�

)1025/0 ± 8685/0 ( e����
 ��� A� J7��  

)1885/0 ± 7576/0 (J	
 ����.  

  

���� 7 . 0� 9:Repeated measure analysis of covariance 

.�"	 �' �' ?�	 �' 5�;� �/�"+ �'  

  F-ratio  P  

� ,  235/45  000/0  

 � , *:= , "�	�(  139/0  711/0  

 � , *<1�,  058/8  007/0  

<1�,  556/7  009/0  

  

?����� @
� ���� �&# ���5 � A.�  

YL�� C�� ����7H5 �! @1  �J	
� ]!� J�*  0�5

 a
H� � ��@ A�s �! @1 �� ��� �Db YL��

4	+  A ��Edinburg  0��( � e����
 ��� �� 5 �� A�D�

�� .���B 8 �! @1 r���� �  ���� 
� ����7H5 0�5 �5� .

YL�� C�� �b�7��
 A�!� ��5 A% �
� ���� r����  %� 0�5

��
�� �!B� 0��( � e����
 ��� �� @
 X� ��5 �� ���.  

  

��   

 �
D
 �� ��	� PQ J7�� �s�/ AVO�W  r���� A� AB!� ��

 ���  �� A% 
Q :J	
 0��( �
D
 @
 ���� X������


A�!H�  AVO�W  C�
 0�52/19  ���,�	
 �� X������
 �
D
 �-��

 �Db 0�� �! @1 @
Edinburg  ��
� Y�)�� J	� PQ

A�!H� ���  �� A% �O�/ �� :���� A�!H� &�H� �0��( 0�5  �5

���!� J	� J	
� . �!b A� 0��( J�VHB A� g!�  a�VO�W 

��
� ���� \%  A% ��
90  
� J	
� J	� @
 ���,�	
 �
D
 �-��

�  ~�B�  � ��5�10 �l�� �-��  �� PQ J	� @
 ���,�	
 ���� 

J	� @
 ���,�	
 �� a��,� &�( �  ���� 
� �5  ��5�)36 .( C�


�  p� A� A�!� � PQ m!�� A% �	� X������
 �
D
 �� 0�

 C�
 *�� C���+ a�VO�W  �L� A% �!b ��H5 �J	
 ����

��
� ���� 
� A.��� ��
 )15 �14 .( �!L 0�� PQ 4�
*D
 C�


�  ��H�� �V�7b �[ ���K� &�( C�7  ��
!�  �
D
 �� 0


���� X������
 . 0�
���+�� �a�VO�W  @
 ��� �L� A% ��Q 5

�� ��	� 0�� �� ��% ]�
*� 
� ��	� 0�� �!B� &�(  ��


)18-16 .( �[ ��� �Db � 0��%k� *�� e5 0�
���+�� r����

�  X������
 �
D
 �� �V�7b ���� . �
D
 �� ��� �Db

�!HV  �[ �0���,� a_T�L
 �� e����
  e����
 �
D
 @
 �

J	
 0��( �
D
 � 0���,� �T�L
 ���� )18.(  

��V  a��,� ��T( A�  a�B�� ����7( A� �� a
H� C�� 0�
�

 ��	� 0��Edinburg  �!L A% �� ��5��  ��� �� ��

 e����
 ��� �� ��� �Db �
*�  A% J	
 m!s!  C�
 C�7 

J	
 A�D�� 45�% . �� ��� ��5��  ���K� &�( \% �!b A�

�H% J	� PQ �
D
 �  ���	� J	
� @
  ���� )38 �37 ( �

�H� ��5��  �
D
 C�
 �� ���K� &�( C�
 �5�� �!� )39(�  

���� 8 . B���0� 9: �%��C�� Pearson  

  �����  �'(  

   D�"<Pearson P   D�"<Pearson  P  

REA  * :;�� "�	�(Edinburg  057/0 -  797/0  025/0  915/0  

REA  * := , "�	�(Edinburg  334/0 -  120/0  189/0 -  412/0  

REA  *>�? @(�A >B= :��C  084/0  711/0  212/0 -  344/0  

 >�? @(�A >B= :��C * :;�� "�	�(Edinburg 275/0  184/0  166/0-  418/0  

REA: Right ear advantage 
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 X������
 �
D
 �� ��	� PQ 0_�� m!�� A� AB!� �� C�
����

�   C�
 �� *�� 0*G  ���K� &�( A% ��	� A.��� C�
 A� �
!�

J	
 0��( J�VHB @
 �H% ��� . �� ����,� s�/ AVO�W  ��

 a
H�Edinburg  �� e����
 �
D
 �� �+ � ��!� ��H�Q

��� ��5��  0��( �
D
 . ��� �� A% ��Q 5 �L
 a�VO�W  @


A�!H� @
 ���� e����
 �
D
 �� �H�Q PQ �
*�   eO�	 0�5

 @
 0���@ �
�V� A% J	
 ��� Y)�  ��T( A� ��� ]�
*�

A�!H� ���
� *�� PQ �
@�� 0�� �e����
 0�5 )14 .(  

A�!H� �� ��@ A�s J(	 �� J	� �� a��,�  0��( 0�5

 ZO�[ J	� ��� ��'H( C�7 )J	
� ( J7�� �[ J	� A�

 ZO�[)PQ (J	
 . �� eO�	 �
D
 �� J	� �� C�� a��,� C�


4�+ ��@ A�s J(	 �!� ��� Y)�  a�VO�W  �� *�� � 
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autistic children 
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Abstract 
 

Introduction: One of the most exclusive concepts of human brain organization is cerebral asymmetry and 
Autism is one of those disorders affecting cerebral asymmetry and hemispheres functions. The aim of this 
study was to investigate the asymmetry differences in autism children in relative to their typical matched 
peers and demonstrate handedness and language lateralization relation. 

Materials and Methods: In this study, twenty six boys with high-function autism symptoms, screened by 
ASSQ, and twenty seven age- and IQ-matched boys were randomly selected from some elementary schools 
in Najafabad. All participants were assessed using the Edinburg handedness laterality inventory, Tapping, 
and dichotic listening tasks. After data collection, analysis was performed using SPSS, version 19. 

Results: Results showed that 19.2% of autistic children were left-handed and there was a significant 
difference in the Edinburg handedness scores between two groups (P < 0.050). Hands difference in 
tapping task was not statistically significant (P > 0.050) in autisms and hand difference between two 
groups was prominently significant (P = 0.021). REA was shown using dichotic listening task in autism 
boys (P < 0.001), but significant difference (P = 0.007) was seen between two ears in two groups. No 
correlation was found between handedness and language lateralization. 

Conclusion: Our results showed that the normal lateralization was not observed in three used tasks; 
tapping, Dichotic listening, and Edinburg laterality inventory. Normal cerebral asymmetry was impaired 
in autistic boys. High prevalence of left-handedness in children with autism also confirmed abnormal 
brain asymmetry in autism. Although there is a close relationship between handedness and language 
lateralization, and no significant correlation was found between them. 

Keywords: Autism, Lateralization, Cerebral hemisphere, Dichotic listening task, Tapping, Edinburg 
laterality questionnaire 
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