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�����  

���	�:  #	 $%� &�'�
' �� (��� � )�%* +,
� �� ��-.�	 �� ����/ 0���1 +2,�-3 4�5�6 �1�7� +��� 8�-9�11  ��13 �
1 +:��.  

�� � ���� ��: ���
3#<  =3�� ��28 ?�
' )62/0 ± 6/11 ��� ( C�1 #	 +' �
1����' &�.��D� �,��E�	� F�	%3 �� � %�%� G��.�	 42  ���H

14 %E.J�H �	�* ��K� . ���H L, (�� �1 � ���%* C,��� MN (�� �1 �O,� ���H � �.��� C,��� MN (�� �1 � ���%* C,��� (�	� (�� �1

%��	� ��7�	 �.��� C,��� (�	� .���
3#<  )%3 +1 ��4  =3�� +.K� �� +' %���' C,��� +.K�3 �
1 +2/.  

����� ��:  P,�.� +J�Q L, R��,�	� =�9� &
3#<+' �	� &��� �� 3�-.�	 &	S�� ���H C�1 )�%*  �� )��K��ET3  0�	�(�	� �
/� . ��-.�	 &	S�3

 MN +1 (�	� (�� #	 )�%* ��-.�	 &	S�3 #	 �.��1 (�	� +1 MN (�� #	 )�%* �
1)023/0  =P( . )��K� (��� ��V.3 �� 4C,	 �
/� �1

�ET3 (�	%� �
/� 0�	�.  

����� ����:  ��W��� XY�� � �5�6 8�-9� P,�.� +1 +/
� �1�3 �Z� +1 4)�%* ��.E' �� (�	�  +1 MN (�� #	 )�%* ��-.�	 &	S�3 +' %��

�3 MN +1 (�	� (�� #	 ��-.�	 &	S�3 #	 �.��1 (�	� %��1.  

���� ���� ��: ��W��� 4(��� 4)�%* 4����/ 0���1 4&��-.3�� ��-.�	 SV3 0��  

  

  

�����: ���� A"�5 0�����  B�
� 0CDE� ���F �"2*%1 0�,�%3�G1�. ��	
�	 �
 ��� � ���� �������� ������ �
 ����� ����� : ���� ��

�� !"� #�� �� �$%� ��& .�$���21 	23� "� #�� ! 1392 I9 )2( :277-266.  
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 	�N ���"��5" F�� �)�� /�9�� 0(A� ��9��� �) ��%'� ��) �"

/� ��� �%%O1 �" �� . ��� /�9�� ��%6��) "� C3�$� P��2�

Q�� �� 4) �� ��"�� �R;�  :����� ��%�� S)� "� T+��� S)�1

 (A� ��%6��))1 .( 4) TU�� "� ��21 P��� M��2,2� ��

:����� 0�� :����� �)2A )Bilateral transfer( (A� . "2V ��

�) :����� �� ��� 0��W� �� ��� X%341 Y) ��%6��) �� ��%6�

� Z2��� �')� )�[�� (A� \��]� �)2A �� :����� �� �2� 

)2 (� �� ���� /"������ �) /"���� ���21 . "���� �� ��'��

�&%�'( �)��� 
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 0���� ����� (A�" �� ^_ �� �) ^_ �� (A�" 2[� �� :�����

 (A� /"���� :�����)Symmetry transfer( 0 �� ��'�� ���

�R� "�  �')� (*A �� /�� (*A Y) �� :����� /�`%� S)�*1

 0���� ���%�/"������ :�C��� )Asymmetry transfer(  a"

 ��� ���2F)3.(   

�)�W� 0/"������ �)2A �� :����� (3� b%,21 "�  ���

/� S)�1"2��� ��� 0(A� &�� c�D� ���]��  /�� `)"�A ��

������ � ���+ (A� ���+ �`)" . `)"�A �)�W� /��

�)�" �� 4�� ���+  :����� �E� �d2�2)`%5 � �E� ���

(A� (��+ .����� � Q)G� �_�6�  ����%9� "� ���+ ���

 2[� �� �')� M"��� �� 0���9� 2A�6� ��� /��� � ���

� :���� P���� &�4*%� eA21  �2�) �� P�� ��Bennet ()1( 0

�"�� �2�� `%� 29*� :����� ��%'*�_ 2U� �� :�+ S)� �� .

 �� `O� ^_ (*A ���+ ��� �� ���+ fA�! �R� S%�9$�

/�"2� 	���� &���� :���� ���+ ���  0(A� /�� (A�" ���

 29*� ���+ /�� `)"�A Q)G� :�+ S%� "� ��� �2�� `%�

/�"2� �� �"��  g�A � &��� Y)�U1 �" B�$� ���+ ���

� /�� ^_ #$� :����  �2�) �� P�� ��Guyton  �Hall (

)1( .A"�� 4%�%3� ��� 1h�%R  `O� ],2� g%A���  �����

M��C1 0(A� M���+ Q�9%A S%� �" )��  ���+ :���� ���

� (A�" &�4*%� ��  �� B2,2� S)� �� (A� &��� /��� ^_

)���21 ��" ��� ���  i��� g%A� �� �]� 29*� 2[� &����

� &�� S%*$1 ],2� �2� )4(.  

 k24A21 ��1 �� &��� (A� �� M��GV� 0S)� �� &�G�

)Tochitoscopic viewing test( � /���  l����! �� ���

(A� M��C�� `O� &�4*%� �� "� M��GV� . �� &��C�A�

l�" P%9���! ����� �')� ��� 0&���2F��5 ��� FMRI 

)Functional magnetic resonance imaging( 0  

PET )Positron emission tomography( 0  

EEG )Electroencephalography( 0 �� �2�� l�2��

l�" � �26  "� �" �"�%9� M��GV� `%� �"��5" A"�� ���

&�4*%� M��C�� ���"�� �� �D��" �"� ��)� � ��� I �� �"2V ��

� �,�+ :�+ "�  &�4*%� �� �� �2*� "��m� (%]V�� �� /�21

Y�A `O� � � ����"�� �����"�� 1��C�� �F��. �2�� �� 

��5�) 	`%��4� �"2� "� 0&�� ��) ��� 0B2�� ���  � B��� /���

�"��� �2�� �W� i�C1� /� (%�n1 )5.(  

gE� 	23� ����"���A� � /��� �F���  �� �� ����

6 )� l����! ���� `O� &�4*%�  M���+ �� p�F ���

&�� `)�*�� ��� )6( .Robinson  /�"�4*� ��]��D� "�  �� ����

A"�� 1h � (A�" &�4*%� ���� g%A� �%R��" ^_  �n���+

 �� ����� /��� (�'�� S�435 M"�� ��"� � (��A

g%A� ��� ��+ "� 0M"�� #��� �� (A�" &�4*%�   ��

g%A� &�4*%� ��� �� ����� 	�'�� �� (��A #��� �� ^_ 

(A� (�'�� S�435 X%��41 �� Y) (A� &��*�.  S)������

 q)�A M���+ :���� ���� ^_ &�4*%� �� (A� S)� �� ������

� rE$1�"�� �9I ��+ "�   (%*�� (A�" &�4*%� ��

��9�� M���+ :���� "� ����%� �"�� ������ �1 )7( �� ��_ I

��+ (��A S%� (�n� Z��1"� �� �2�2� ���2� (%��]5 � (

� "� �E�29+ s41"- P���� (*A ���+ )9 08(0 

� ()�*+ ���.  

 S)������A S)�;� c�D� :� �2� ��  p�F &�4*%� �)�

�2�2� u"��� v�"�� �2�� ���"� M���+ (��A :���� ���� 

 ���A M���+ ����� 	�'�� �� (A�" (A� �N�_ ��

� ()�*+ B2��� ��� )10.(  (A�" /��3V��� �� 1��%�U1 "�

 0���F���! (��A �n���+ �� (�'�� S�435 ����� �� (A�

 �� �� &��� /��� g%A� "�_� ���5� �� (�9� ���� ���5� "�

 0�`O� �� (�9� ����%� (��+ (��A �� "��� (A�" (A�

(A� ^_ (A�  ���2��� ��� �')� x%�U1 "�  �� �" �)��� ��

� (A� �� �� ���%�� ^_ (A� �� (�9� (A�" (A� 0

q)�A �2� �1 ) �� P�� ��Rousselle  �Swinnen) (4.(  S)�

 &"��� q)�A M���+ :���� "� ^_ &�4*%� ��1�� �� y)���

 �� �"���)��  � +��V ���� 0���43*� & )� �%+�� Y) ��

� Z2��� ���"� q)�A M���+ ����� �2�.   

� :�+ "� "� �" �,�+ �]��D� z�5 /�21 (�� �� Z��1

��� S)��1 /"������ :����� . �� 0�2�2� ���2� 7�A� ��

/� � a" q��� �� /"������ :����� �� )��  &�4*%� � ���

 (*A M���+ ^_ &�4*%� � /�� ^_ (*A M���+ (A�"

� :���� �" /�� (A�"  &�4*%� �� rE$1 0()��� "� � ���
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)���21 ����  {�F ���) 0:�n� ���� ^_ &�4*%� ���� `O�

&�4*%� � ���A M���+ :����  :���� ���� `O� (A�"

1"�� M���+(0 � z�5 �,�+ �]��D� "� S%��U�  �� ����

 /�`%� � ^_ �� (A�" (A� �� (��A :����� /�`%� �)��

�2� ���2F ���%� (A�" �� ^_ (A� �� M"�� :�����.  

S)� �2�� �� �%,�5 �� 4) �� :����� ��%�� "� A�A� ��� 0

 :����� x)�V �� :����� ��)��5 �� (A� "�2�A� z�5 S)� ��

�C�;� &�4*%� S%� "� X%341 ���+ ���  M"2p `O� "� ��

�  ��%6)11( �� :����� S)���%� (�� A"�� �� �� �%�U1 0

&�4*%� �R� � #�� �� ��21  �n�� � �"��� �2�� 0�����|� ��

 (A� &�� 	�
�� ��%�� S)� "� �� 1�]��D� :����� (��

 (A� �� &��C�A� M��� �� ��21 �� �" /"������) � �1�� (A�

�1�� �%} (&��� A"�� &��� l"�`6 � ��� ��� ��  :����� (��

� /"������ ���21 �1�� �%} �� �1�� (A� �� )12 02 ( � �) ��

 �1�� �� �1�� �%} (A� ����)15-13 .( :�n� /�2�� ��

Ghaderi  /�"�4*� � M"��� "� :����� (�� 0:���49� P�)"�

�%} (A� �� ����%� (�9� �� �" �5�V ��  �1�� (A� �� �1��

 ����� l"�`6)16.(  ���%� (�� A"�� �� �� 1�]��D�

 :����� M"����F���!  �1�� �%} �� �1�� (A� �� �" /� (�� ���

&��� l"�`6 �� �)2(.  

Farthing  /�"�4*� �%���S ��%�� "� �" x%�U1 1h �%R

:����� (��  M"�� 5�V :����� l�2�� ��"��� 	�
�� ��)2( .

/� #%! �,�+ �]��D� /2~*� ��  :����� /�`%� �� ����� �%�

 P)N� ��� 0�2� ���2F ���%� (A�" (A� �� ^_ (A� ��

#%! /� �%� �2� �,�+ x%�U1 �� M��C�� �� ./�  ����� /�%� ��

S)� �� ��21 �� ��  ��5� �� :����� /�`%� M"�� "� #)�`

 &��� S)�*1 MG[� &��4� S)�*1 �� (�9�(A� gA����  �

X%], �� ��21 �� 5�V ��  (A� �� (�9� ^_ (A� /�2� �1

 #)�`5� 1"�� S)�*1 �R� "� ^_ (A� MG[� 0(A�"

 ���%� (A�" (A� �� :����� �
%�� "� � (��� ���2F ����%�

�2� ���2F )2()� �,�+ �]��D� "� S%��U� ��� 0 �� �" z�5 S

 �� ^_ (A� �� :����� /�`%� �� ����� /�2�� 7�A� S)�

 :���� "� (A�" &�4*%� �� ��_ I�2� ���2F ���%� (A�"

�"�� P*� rE$1 1"�� M���+  . '�2'_ {2EF "�

 (���� :����� S)� �)2A0  �� Z��1"� "� 6���� P��2�

 ��*9�)(��A � M"�� �����( 0*� qD� "2V �� �2�� �21 /

&���� q��� � Q4U� P%��  0��� /�%� �����  /��� ���2�

� ��� ��  �`��� ��E�� Q�9%A "� B2,2� S)� ��)"

� (5�) :����� �]) I�2� ��  �� S%� 0M"��� Y) �)2A

&�4*%�  � P���� �" M"��� Y) ���+ ��`�� �� `O�  0���

� 	�
�� ��%6 )1(.  

 (*A �� �� B2,2� S)� �� ��21 �� :�+ eA21 /��

� :���� P���� (*A &�4*%� /� �� � �2�  �� �� )��

� :���� �" p�F ���+ )���21 `O� &�4*%�  S)������ 0���

�� ����2F c�D� �)� MN�;A 7�A� S)� �� . Y) 	�
�� �)�

 �� M"�� ���%� :����� �� ^_ (*A "� 1"�� S)�*1 &"��

 Y) 	�
�� �)� v�2� ���2F &��*� (A�" (*A S)�*1 &"��

 ^_ (*A �� (��A ���%� :����� �� (A�" (*A "� ���A

v�2� ���2F &��*� � :�*�+�  �" x%�U1 S)� y)��� �� ��"

 �2��� 0!��12)`%5 ����� ��"�2� "� &��C�A� ���� /�2��

������ � ��%6��) 0:23]� ���5� "� ��43*�  S)�*1 M�93� �`)"

"�� �� ���.  

  

 � ������ ��  

U1 l�"�2� ��
1 �*%� B2� �� �,�+ �]��D� "� x%�. 

��2���  x%�U1 S)� ���28 #��� �2�� (A� (A�" �9! 

�A ����� �� )�*���" 	�� qD�� 11 �1 13 :�A   

]6/11 = %'��%� S):�A( 062/0 = �"�����A� \��U��[ �2���  ��

�� #��� S%�  �� �*��� /��A��� )�*���" 7"��� /��2��

��2*� M"2p  � ��$��� 7��A� "� ��%6 5��E1 M"2p ��

���� Q%9�1 �)�*1 &��6 �� �� . (A�" (A� �� &��6 Y)

1"�� S)�*1 �� � ���A S)�*1 ^_ (A� )RSLV �)  

Right-hand strength left-hand velocity ( �')� &��6 �

 �" 1"�� S)�*1 ^_ (A� �� � ���A S)�*1 (A�" (A� ��

� 	�
�� ����� )Right-hand velocity left-hand strength 

 �)RVLS.(  S����� P��� ��"� ���"�%]�S%)�! SA  �) �1

&�� ��$��� �A &���U� �� �1N�� �d2�21�! �2�� 	�� 0

���+  ���25 	���� "� �� ()�," �6�� /�"�� &��*� �� �
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��2��� �������A ��� "� �� 4  �� &��6 �� "� 0P��9� &��6

P����� ���A����*� l�" )Counter balance ( �������A

 S)�*1 (A�" (A� �� &��6 Y) �� M"2p

� 	�
�� 1"�� S)�*1 ^_ (A� �� � ���A  &��6 � �����

 S)�*1 ^_ (A� �� � 1"�� S)�*1 (A�" (A� �� �')�

����� 	�
�� ���A . (��A S)�*1 ���� ��$��� MG[�

 MG[� M"�� S)�*1 ���� � (A� � �� MG[�

�2� (A� S�5�6. �� �)�*1 &"�� P�12  S)�*1 �93�

 M�� �� �� �2� 1"�� � ���A4  ��C� �� ��C�3 �93� 

� ���� ��.   

  
 ���2 .��	 
� �	 ���� ����  

 01"�� S)�*1 ���� &�� ��5�6 �W� "� /���40  � ��%��

 0���A S)�*1 ����20 �2� ��%�� .�93� "� �����  �� �� ��

 &"�� B��� �� P�� ��"��� P*� �� �%��� ��)�"� 0�2� �)�*1 .

��2��� 0(A� (��A ��)�"� ���� ^� (�! ��  "��� k�1

 �"2�%� �3p�5 �%3� ��" �" �2F ����A (�'�� � ���5�6

 (�G� /�%�� �� �]� 0����»�" « �� �'�2��� \�V ��

	�� "�� B��� �� &��*�  M�� �� 	�*1 (��A �� �2� ��%|1 "�`5�

� ���, �"2�%� �3p�5 �%3� �� �%��R 	�� � ����  ���]1 "�`5�

 ���� �"�%]� /�2�� �� �" ���� &��� S)� "� ��

��� . P*� S)�2  	�
�� (A� �� �� ���� "��

 	��� �� "� ��2��� �"2�" /�2�� �� /� "���� S)���%� � ��

�� (�R �� . ��)�"� ���� ���2���)� �'�2��� 0M"��

��2��� (A� �� x��D� �" �A� � Q%W�1 ��  �" /� � ���

��W��� [2� � (��� � )�%* &��-.3�� ��-.�	 0	  
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Laterality in asymmetric transfer of strength and velocity in children 
considering brain hemispheres 
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Abstract 
 

Introduction: The purpose of this study was to compare laterality in the asymmetric transfer of strength 
and velocity in children with 11 to 13 years of age. 

Materials and Methods: In this semi-empirical study, 28 students (mean age, 11.6 ± 0.62 years), 
who were recruited from junior high schools of Kashmar, Iran, were divided into two groups of 
14 each. One group practiced strength training with the right hand and speed training with the left 
hand and in another group the usage of hands were reversed, meaning that strength training was 
practiced with the left hand and speed training with the right one. Participants had practiced for 3 
sessions a week over a 4-week period. 

Results: The results of one-way ANOVA showed that there was significant difference in magnitude of 
strength transfer between the two groups. The magnitude of strength transfer from the left hand to right 
one was significantly greater than the vise versa (P = 0.029). However in “Velocity” variable, there was no 
significant difference. 

Conclusion: According to results of this study and specialization of right hemisphere in control of 
strength, it seems that the magnitude of strength transfer from left hand to right hand is greater than the 
opposite direction. 
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