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L����� "��$''� �� �)�"� .>P�@� �� .>P�@� +��� $�$��� � ��� � � �� {��Y 

L����� �$''� �7 1
 .>P�@� $�� .W� ?]
 3
��	��2N q	��� .� �7 �N 1
 

L��% "��$''� �� 4�$[ 1 ����0 �$% L,
.  

_�] ����o  "	�10Bayesian analyze� �9��W�' ����- ���B�  ��

�,���1� � &�,
 ��2!��2Q  L�� �� y���	� W
�9�Purdue Pegboard� 
�
�� 

RS�2� Y2�� 	+�  "��$''� L��% ���N RS� ��� �2� 	+� Y ��2�� 	+�  ��

RS� ����i �$''� L��%2� 	+ �� v,	��� RS� � o') �$''� L��% ��2� >U2V  ��

��� .�	� ., �$''� L��%�o  "	�10C �2� w� .� �
� "���22� �,���1 ��� �2Q  1�3

�)�. �$''� L��% .97 �� "���� � c .� �72� '>� ., �$''� L��% 1
� �
�  �	�

 4�$[)2.(  

�� ��� &�,
�o  "	�10Bayesian analyze� RS�2� �9��W�' ���� - ���B� 

�� �,���1� � &�,
 ��2!��2Q  L�� �� L,
� L,� L �, W
�9�  

Purdue Pegboard� 
�
�� RS�2� Y2�� 	+�  �$''� L��% ����N RS�2�  v,	��

	+ ��� RS� �., �$''� L��% ��2� RS� ����i �$''� L��% �� v,	��2� >U2V  ��

RS� � o') �$''� L��% �� v,	��2� >U2V ��� .�	� �� �$''� L��% ���o  "	�10

C �2� w� .� �
� "���22� �,���1 ��� �2Q �) 1�3�.  L��% .97 �� "���� �

 �� "��$''� L��% �� �[ .� "��$''�'>� o') �� �
�  4�$[) �	�3.(  

_�] ����o  "	�10Bayesian analyze� RS�2� �9��W�' ���� - ���B�  ��

�,���1� � &�,
 ��2!��2Q  L�� �� pi L,� L �, W
�9�  

Purdue Pegboard� Y2�� 	+�  �$''� L��% ����N 	+� Y ��2�� 	+�  ��

	+ �� v,	�� ����i �$''� L��%� >U �., �$''� L��% ��2V  �� v,	�� ��

RS� � o') �$''� L��%2� >U2V ��� .�	� �� �$''� L��% ���o  "	�10C �2� 

w� .� �
� "���22� �,���1 ��� �2Q �) 1�3�. �$''� L��% .97 �� "���� �  .� �7

'>� o') � �� �$''� L��% �� �[� �
�  4�$[) �	�4.(  

�� ��� &�,
�o  "	�10Bayesian analyze� RS�2� �9��W�' ���� - ���B� 

�,���1 ��� � &�,
 ��2!��2Q !'7�97 W
�9��  L�� �� L,� ��  

Purdue Pegboard� 	+� Y ��2�� 	+�  �$''� L��% ���N  �� v,	�� ��� �

	+� >U �o') �$''� L��% ��2V RS� � ., �$''� L��% �� v,	�� ��2� >U2V 

��� .$�0 L,� .� ���i �$''� L��% ���o  "	�10C �2� w� .� �
� "���22�  ��

�,���1� �2Q �) 1�3�. �$''� L��% .97 �� "���� �  �$''� L��% �� �[ .� �7

'>� ���i � .,� �
�  4�$[) �	�5.(  

  


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

 !� )��#���$( �& )'��() �'
( *( )��
( �+, -.�/ �(� -.�/ �� ���� ����� 

32 130 114 �� � �� � 1 

30 127 118 �� � "# 2 

45 142 160 �� � �� � 3 

28 126 128 �� � �� � 4 

59 132 138 �� � �� � 5 

10/13 ± 80/38  38/6 ± 40/131  40/18 ± 60/131  $  $  %�&'
�(  

  


��� 2 .�1.� � 
� �2 34����� 5� 
�1���* ���6� 7�'��
 ����  ������  

 


�1���* ± 8��9�� 

:
�5� 

 �
!; C  �
!; Bayesian analyze 

�5�
; C P Posterior probability Bayes factor (λ)  �5�& �<� 

)���*+	 

)-
)'.%(  

*��
0 1 +
� 
��1 319/1 ± 080/5 723/0 001/0 001/0 001/0 2�3	 .45 

+
� 6
%�� 979/0 ± 368/7 

*��
0 2 +
� 
��1 155/1 ± 160/5 762/0 001/0 001/0 001/0 2�3	 .45 

+
� 6
%�� 351/1 ± 738/6 

*��
0 3 +
� 
��1 817/0 ± 660/6 090/0 348/0 348/0 534/0 �7�8 

+
� 6
%�� 107/1 ± 850/6 

*��
0 4 +
� 
��1 535/0 ± 540/7 577/0 006/0 006/0 006/0 .45 
� 2�3	 .45 

+
� 6
%�� 214/1 ± 440/9 

*��
0 5 +
� 
��1 182/1 ± 830/7 463/0 021/0 021/0 022/0 9�.)% 
� .45 

+
� 6
%�� 395/1 ± 220/9 
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_�] ����o  "	�10Bayesian analyze� RS�2� �9��W�' ���� - ���B�  ��

�,���1� � &�,
 ��2!��2Q  L�� �� L,� W���� W
�9�Purdue Pegboard� 


�
�� RS�2� Y2�� 	+�  �$''� L��% ����N RS� � ���i � ., ���2� 	+�  ��

Y2�� 	+� ��� .�	� o') �$''� L��% ���o  "	�10C �2� w� .� �
� "���22�  ��

�,���1� �2Q �) 1�3�. '>� "��$''� L��% .97 �� "���� �� �
�  4�$[) �	�6.(  

  

��   

67�8) �7 ��B� �K� �� "�
� ��$', .� ?��� "���	� .� L,
 "0 1
�.�  ��

��  "���	��� 
�[
 ��� �$7 W���B � ^9  ��$'� �
�� $''� )1
 1
 .(�Q ���  .b�0

RS� J�, .� "
�!��������2� 
�Q �7��� �� �1	B� �$�1 ���1���� ���$ � �	] .���8 

�9� .[	� "0 .� "���� ����$' 1�
���� ��� "���� ���P W�	t �� ��^ ���B�  .L,


"���� �7�� � ��� .� "�
� ��$', .� ?��� "���	� �� 4	9>� �	] .� .�� ���� 

 "���� ^��%�!i��\(� �B�� �����( ����- ���B� �Z  "���� �� - $%�� 

) L,
34�, �� .( �7� Y
2�� "���� �7�� y	P	'(� 1
 ���e�,
 ��� �7� 	��Q  $'���

1��� �7� 
��.�� 
� �2� ) L,
 �$% .�3�� ��� .�16 �1
 �� .(�Q  .>P�@� �� ���,
�

�9� 1
 �U�B�W�' ���� - ���B� ,��� L�[� 
�[
 �� "0 W
�R
�  $'93$7 W���B

 L�� ��Purdue Pegboard ����  .$% .�3��  

����o RS� .� �
� "��� �$�0 L,� .�2� 
�Q �9��W�' 
�3
 ���6 �2!��2Q 

�) 1�3 .� L��� "���� 1�3 �� y���	� W
�9��. w� "��$''� L����� �-�
 ��22W
� 

'>�� �
�� 
�3
 �	[� �� ., �$''� L����� �� $'i�7 ��
� "��� 
��6 P� .�2^ 

w� �"0 "�	� f$�
22W
� '>�� �
� 
 .� �k� .�	���Q 
 .��Q �, 1
 ��3��  L��%

���� "��$''� 
 1
 ��	� ���Q ��� 
�Q B
 .� ?��� "���	� .� ��
� �	[� 4�9�

', �� "�
� ��$',2Q ', �1
$�
 .� ��X��2Q �)2�Q �� n1	�0 1
 $'�
	�� �7� 

���� - ���B� ��
	� �	��� L�[�� ��� .$���� ���� y���	� ���o  �� ^t�B  

4�$[ 2 �2� 
�Q � W	+ 
� 4�9�B
� $����9� .�W�' ����- ���B�  L����� ��


�
� ��9� Q, �� �$''�� Y W
�R
2�� 	+� �� ��� � y���	� �	���� $%��  �� �


�3
�6 � .�,�� "0 W
�R
 1
 �"��$''� L����� Q,� E�	% �	] .��  �� .�

>U ��X�� Q, �� �$''� L�����2V �����$  .L,
  

  


��� 3 .�1.� � 
� �2 34����� 5� 
�1���* ���6� ���( �(� �(�5 ����  ������  

 


�1���* ± 

8��9�� :
�5� 

 �
!; C  �
!; Bayesian analyze 

�5�
; C P Posterior probability Bayes factor (λ) �5�& �<� 

)���*+	 

)�:�� ��� 

�� �( 

*��
0 1 +
� 
��1 754/0 ± 790/3 695/0  001/0 001/0 001/0 2�3	 .45 

+
� 6
%�� 834/0 ± 107/5 

*��
0 2 +
� 
��1 488/0 ± 620/4 608/0 271/0 271/0 472/0 �7�8 

+
� 6
%�� 408/0 ± 773/5 

*��
0 3 +
� 
��1 536/0 ± 830/4 467/0 020/0 020/0 020/0 9�.)% 
� .45 

+
� 6
%�� 601/0 ± 550/5 

*��
0 4 +
� 
��1 670/0 ± 370/7 410/0 036/0 036/0 037/0 9�.)% 

+
� 6
%�� 625/0 ± 480/8 

*��
0 5 +
� 
��1 988/0 ± 080/7 370/0 053/0 053/0 056/0 �7�8 
� 9�.)% 

+
� 6
%�� 684/0 ± 920/6 

  


��� 4 .�1.� � 
� �2 34����� 5� 
�1���* ���6� ���( �(� ?@ ����  ������  

 
�1���* ± 

8��9�� :
�5� 

 �
!; C  �
!; Bayesian analyze 

�5�
; C P Posterior probability Bayes factor (λ) �5�& �<� 

)���*+	 

)�:�� ��� 

"#( 

*��
0 1 +
� 
��1 556/0 ± 080/4 800/0 001/0 001/0  001/0 2�3	 .45 

+
� 6
%�� 055/1 ± 995/5 

*��
0 2 +
� 
��1 972/0 ± 080/5 126/0 291/0 291/0 410/0 �7�8 

+
� 6
%�� 619/0 ± 260/6 

*��
0 3 +
� 
��1 730/0 ± 410/5 515/0 012/0 012/0 012/0 9�.)% 
� .45 

+
� 6
%�� 807/0 ± 370/6 

*��
0 4 +
� 
��1 904/0 ± 920/5 582/0 005/0 005/0 005/0 .45 
� 2�3	 .45 

+
� 6
%�� 147/1 ± 110/7 

*��
0 5 +
� 
��1 886/0 ± 750/5 369/0 053/0 053/0 056/0 �7�8 
� 9�.)% 

+
� 6
%�� 867/0 ± 480/6 
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"��
	[	� �K� �� "�
� ��$', .� ?����.� ��  �
�3
 ��� �Y�'% �@,�  �

��9�[ ��(�9 � >U2V ��� ) $��
�24'b97 .(2�Q 
�Q  �� $%� "���	�

W���� �7� t�Y Q, �� 
� L,�� � .��
�� $''�  W�$� .� $%� "0 1
 =) �

� C�e�
� E$�3
 $��Q '>�� 
 �� .��Q ���e� W�>P�@�� �2"�  L,� ��(�9 

 "���	�9  �� .P�,14 ) L,
 .�%
$� �	[� .P�,797 �� .(2Q 
 �&�,
�Q  4�9�B


�� ��� �9� .���W�' RS� ^+
$B2� 
 �� 
��Q .�%
� �$''� L��%   �.i��
 .L,


� .>P�@���!� �� $%� "�
� ��$', .� ?��� "���	� .� �
� "���2�� $'��  �� 
�


�3
�6 � "��� Q,� $'7� )25 ���?  .� .(Joblinga �� �� �	Y .>P�@� ��� 

�� "�
� ��$', .� ?��� "���	��L3�  "���	� .�16-10  ��$', .� ?��� .P�,

�?(�� "�
�� ) $��
� ���%
 � L�% L�!�
 L��B ��4 L��B �� 4�(%
 .(


 1
 ��9� ���e�,
 J[	� ����%
 � L�% L�!�
�Q � .>,	� � "���!�
2"
� 

�e,� �,���1 67�� � ^t�e�� �� ���� )497 .� (2Q � ^�� 2� �� $�
	�  � ��

(��i � L �, �� 4�(%
� �,���1 ^-� L,� ��(�9  �� �	% )7 �k� .� .(

�� $,� � .�� "
	� >U2V �� ��� "$%�o 
�3
 ���6 
 1
 �RS�� 
� Q,�Q w��2� 


 1
 .L��
��Q ��� >@+ �k� ���g
� �1 ��2.'  �C	3 �$% .�3�� �k� �� WX�9�B


�21� Kj� .�2W�K �2����  .��
�  

zK� !'7�97 W���� ��� W���� � L,� � h�i �7� ���� - �2�'��  .�

�	] ��� �$7��� "�
� ��$', .� ?��� "���	� �� z�����$  ��
 �L,



 .� L,
 �$�� z����Q ', �� zK�2Q ) L,
 .�	!i V����6K@'� .(�  .�

� �k�� $,� w� .�22� 
 ���Q W���� ', �� �72Q ��
	� �V������  Lj� 
� y���	�

RS�2� K��� �	] .� �	[	� W�>P�@� �� .��P
 .� $7� �
�+2h � ��	�,���  �
�+

� W�>P�@� ��
�
 ���P � L,
 .�3�!�2��� 
 ���Q �12.' � Q%�� 
�� $�
��� �� .

,���� �2!��2Q � (
�
� W�	t .�) pi L,� � L,
� L,� W
�9�2�  L��%

w� o') � �� "��$''�22W
� ,	�j�� ��	t �� E$��
$� "��� "���� 1
 =) 
�� 

�, �� .��� .���� "��$''� L��% �7� )2L3�� '>�� �
�  �$  ^�  1
 .�	�

K3	�2L � L,
� L,� W
�9� �� �� �$''� L��%� "
	�  �
 "�	� L,� pi .�


 ��
 ���� ���%
�Q 9� C$t o') �$''� L��% ��	� �� .PS��� $'�� ��'� .��8� 


 W��e���Q �, .� L��� X�� "1� ��$''� L��%�� �$''� L��% � �7� $%�� �� .

�2!��2Q !'7�97 W
�9��  "��$''� L��% �L,� ����N  W��e� ., � ��

'>�� �
�� '>� W��e� ���i � ., "��$''� L��% � $'�%
� 
�� �
��  "��� 
�

� �� ���i � ., "��$''� L��% .i��
 .$��
$�2!��2Q  � L,
� L,� W
�9�

w� .���
$[ �	] .� pi L,�22W
� ,	�j�� � �� ��
 �$��
� "��� 
�2!��2Q 

!'7�97 W
�9�� �� 
 L,��Q w�22� 
 .$�� �$7����Q � .PS��� $�
	� %���  1


!'7�97� >U2V �2Q 
 �� L,� ���Q  .$%�� �$''� L��% ��  

  


��� 5 .�1.� � 
� �2 34����� 5� 
�1���* ���6� 1�B�6B) �� �(� ����  ������  

 


�1���* ± 

:
 8��9���5� 

 �
!; C  �
!; .��;�2 C�2�* 

�5�
; C P Posterior probability Bayes factor (λ) �5�& �<� 

)���*+	 

&;<
0<)	  =�

(���  

*��
0 1 +
� 
��1 592/0 ± 495/3 655/0 002/0 002/0 002/0 .45 
� 2�3	 .45 

+
� 6
%�� 496/0 ± 400/4 

*��
0 2 +
� 
��1 721/0 ± 370/2 527/0 010/0 010/0 010/0 .45 
� 2�3	 .45 

+
� 6
%�� 797/0 ± 590/3 

*��
0 3 +
� 
��1 504/0 ± 830/2 367/0 054/0 054/0 057/0 �7�8 
� 9�.)% 

+
� 6
%�� 611/0 ± 627/3 

*��
0 4 +
� 
��1 461/0 ± 250/4 226/0 161/0 161/0 192/0 �7�8 

+
� 6
%�� 613/0 ± 370/5 

*��
0 5 +
� 
��1 690/0 ± 330/4 432/0 029/0 029/0 040/0 9�.)% 
� .45 

+
� 6
%�� 499/0 ± 440/4 

  

+"!� 6 .�-.� " ����/ 0�����	 �� ��-'��1 ��	�' ���2� 3�� 3�	4 ��5!���  

 

��-'��1 ± 

6� 7�	8'���� 

����( C ����( Bayesian analyze 

9���( C P Posterior probability Bayes factor (λ) ��!: 	�� 

�,���1� 

 W����)L,�( 

�2��9 1 1�3 �)�. 389/1 ± 250/11 805/0 001/0 001/0 001/0 Y2�� 	+� 

1�3 "���� 315/2 ± 520/15 

�2��9 2 1�3 �)�. 379/1 ± 120/12 691/0 001/0 001/0 001/0 Y2�� 	+� 

1�3 "���� 274/1 ± 700/15 
�2��9 3 1�3 �)�. 522/1 ± 000/13  752/0 001/0 001/0 001/0 Y2�� 	+� 

1�3 "���� 335/1 ± 440/15 
�2��9 4 1�3 �)�. 449/1 ± 540/17 809/0 001/0 001/0 001/0 Y2�� 	+� 

1�3 "���� 105/2 ± 960/20 
�2��9 5 1�3 �)�. 027/2 ± 290/17 548/0 008/0 008/0 008/0 	+� �� Y2�� 	+� 

1�3 "���� 859/1 ± 810/17 
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�
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�
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��7�"� W��e� '>�� �
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�$''� ���i 1
 RS�2� v,	�� �� L,� JP�c � 1
 RS�2� 	+� �� Y2�� 	+� �� L,� 

c2� JP�c �
��	Y�� ��	� ��
 �� W���� !'7�97� �� L,� RS�2� >U2e� L%
� .� 

�� $�
	� �RS�� 1
 !'7�97� >U2V �� L,� �� 
�Q L����� �$''� $%�� .�� 

�2!��2Q W
�9� W���� �L,� ��9� L��% "��$''� w�22� '>�� �
�� 
� "��� 
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Effects of Perceptual Motor Exercise on Dexterity in Children with Down 
Syndrome: A Single Subject Study 

 
Narges Ghamari1, Shahla Rafeei2, Ramezan Soltani3, Zahra Ghamari4, Mina Ahmadi Kahjoogh1 

 
 

Abstract 
 

Introduction:  Down syndrome, as a genetic disorder, is one of the major causes of mental retardation and results in 
delayed motor skills such as fine motor, gross motor, and visual motor control and power. Dexterity is a functional 
hand skill that requires coordination between gross and fine motor functions that are affected by motor problems in 
these children. Considering the importance of the development of gross and fine motor functions, and coordination 
between them to perform activities such as dexterity, the purpose of this study was to investigate the effects of 
perceptual motor exercise on dexterity in children with Down syndrome. 

Materials and Methods: The present study was a clinical trial with a single-subject design. The study subjects were 
selected through convenience sampling. In the basic phase, participants were evaluated twice a week using the 
Purdue Pegboard Test. In the treatment phase, the subjects participated in perceptual motor exercise sessions 3 times 
a week for 60 minutes for a period of 1.5 months. To investigate the variation pattern in the basic and treatment 
phases, C-statistics and Bayesian analysis were used. 

Results: Bayesian analysis showed that the effect of perceptual motor exercise on dexterity, based on mean montage 
score, was strong in 2 participants, strong to very strong in 1 participant, moderate to strong in 1 participant, and 
weak in 1 participant. 

Conclusion: The results indicate that perceptual motor exercise can be an effective intervention for improving 
dexterity in children with Down syndrome. Thus, studies with stronger methodology are required. 
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