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Problem-Solving Skills at Psychological Counselors and Relationship to 

Counseling Performance their  
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Abstract: This current study aims at examining the relationship between problems-solving skill by psychological counselor and his 

counseling performance. The sample of the study consisted of 225 male and female counselors from different regions Saudi Arabia. The 

participant counselors completed a problem-solving scale and counselors' tasks measures in schools.The results showed a correlation 
between problem-solving skill in its different dimensions and counseling performance in all of its aspects. The results also showed that 

solving problem skill with its dimensions contribute to the prediction of counseling performance in its different dimensions. Also, the 

findings of the study did show statistical differences between male and female counselors with regard to problem-solving skill except 
decision-making skill and counselors' roles associated with social, behavioral, and data collection dimensions. These differences were in 

favor of the female counselors. Additionally, the result showed no differences attributed to the impact of age, except to aspects associated 

with the healthy dimension which was in favor of the age group of 40 to 50 years. Also no differences were recorded due to the impact of 
educational level but there were statistical differences related to educational stage in different dimensions represented in problem definition 

and data collection aspects. 
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 ��$�&��� #�@(lqM ]��+	 ��C ��
CH� ���
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9:;<U�� �$G�d=0 ����W 
 _�( �G�?� 12
 0(John, 2010) ª���Y�� EF 
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���95 � ���r0 B�' V>
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 9:;<����K A�	0 5�6+�� 
7��� 8
�I�J L���7?H� 
 ?�b��	 ©/N���� n�o ,pa��d��� ,pb%�� ,pCqY(r�

9��'����� ��$T�/N?� ��,:C 
�(�N q+�$	� ����� ��/(�' 
 8�Yd' 
+C �i$J�%=F0.05 ?��b��0 #$�$&Y�� >?��@' A	 

 p�+@�� ?�b��0 #$$&Y�� >?�@' �,:C 1M�a q+$	 ,L�	
��
F ���� f� �,:C�i$J�%=W 

 ���$T�/N?r� 9���,:��� ����(0 ¥��=�/�� 0h����0
 ���6�YZ�� ��� ���	[	 9:;<���� .��= >?���@' A��	 �����&��

� l�m�0 ,.J�
/�� 
$��N0 ,��;<�� D���N0 ,����� I(�Y��
#$��$&Y��0 ,?����&�� �?0���bU	 L����7?H� ]��^� A��	03 

	 �&��Y��[ O?�
��� ) 56+�� 
7��� ?�0�� ,p�CqY(r�
,pb%����0 ,pa��d����0 ,L���	
��0  n��o0 ,p��+@��0

9�'����� � ��<M p  ��;<�� .= >?�@' _K EF�� x
<
 5��6+�� 
��7�U�� |�d��MH� x��d���� ���M��( .��a )

0y;�+�3�uK F  i$	�� L��7?H� ]��^� �C 8�, .;<	0 �
 3?0���bU	 S����Y�� O?�
���� ) 5��6+�� 
��7��� ?0�0

��0 ,pa��d��0 ,pb%��0 ,pCqY(r� ,p+@��0 ,L�	
�
9��'����� no0 � 8
�� ��;<��� .�= >?��@' �2���Y	0

�� V�@+' I��� 1����( 5��6+�� 
��7��� V����6+' ���K ) �I��J 
 ) 3?�0�[��	 ���&��Y�� ?0���b�� D���Y� ���C0 L����7?H�

 i$a��G O?�
�� i��	�N0 ��i$+@'0 ��i$CqY(�0 � ��&��T )0 �

�' 1b/��K0 >��$�� n' .'��Y��0 9�'����� no� V@( �
�� V(l�UM0 z:��Q��0 
��7��� A��	 9���,:��� ���$U+Y� �

 
�7���	 S�b�� L4��� �N�Y�� .�, �§ #@d6MK B�
7���0
 VM�$=K�, 	 t/%N0 `�4 f�;6Y�� ��&��T 9:;<��� .= 

x��d��0, #u B'0 ��;<��� .�= 9�?��@' ��dN �'
+C 
 ��( t/%�� L���7?H� ]��^� ��� ) �$U$��Y�� �dGc�� 

S��Q�� �  `�l B�
7
d���0 B�
�7��� 
C�d�� L4�� 
9r���� .a ) p�?
Y�� �U+�� �C,  ��&��� ��UM ��C0 

#@Y$�C���2 )0 #@d��6M[	,0 `�4��	 .��= >?���@' t/%��N 
��K 56+�� 
7��� 8
� ��;<��> B���;N ����2 I�� t$YN 

 .= �C B�
7
d�� >
C�d' ) I	 !�� ¡Z7 X@+'
#@�a�<'�2�a  56+�� 
7��� >
C�d'0  n�' D$;Y�� �C

 �
��N p�Y�� 9:;<�� n' #�,[Y��0 >
�
�� 9�$Q���
)���' _�hN� ���= EF .��Y�� ª
v B�
7
d�� >�$=, 

 V����= 34�  )����� _�hNr� ���= }Y�N0 V��$�2��  w�d�� 
�@&$&� EF 56+�� 
7���W  

 �i$a��G0 �i$2��' � V
@( ��;<�� .= _�;� `�4	0
H ���i$N�l ��� V@(�' >�
��\ 9:;<��� ������2 �����= �����

 D�$;Y�� EF L�c�� ��§ ��$'�$�� IN�$= ) ��6�� �@@(���
 ]��^� 9�?
�, f$gN0 #��Y�� EF L�cN0(D'Zurella & 

Nezu, 1999)W  
 I�$�F ?��7K ��' n�' fd�6Y�� `��l S6Y�0Fisher 

(1987) �� s�
�� )wd6+ 9:;<��� .= >?�@' _K B' 
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��2^� ��:� B' n$QYd�¨U��� S$/QY�� �  V]��+	 #@2?��� 
 #@d�6MK t��%�� #$ ��6'0 9�?��@' B�' #´
� �' �C

>��$�� �M��( n$o ) �$G�GK 9�?�@' t/%N0, w� 0 
 }̄�N 9�?�@'n(�+�� ¾���Y�� �$6$a BC , 34�  BU¬�N0 

 EF �2��F ����� f;6Y�� 9�?�@' 9�?�@��F 9�$�$N�
�G
 9��=:�� .�' >�
\0 #$U%Y��0 S���2 BU�� .U���

 #$�$&Y��0 ��;<��� D����N 9�?�@'0 p+ 4�� D%���0
.J�
/�� 
$��N0 ?��&�� l�m�0W  

o�\�� "m�/��� l���_: 

 ¹�M ��$���� �G�?
�� |���� �¢�dY�� �� : ­ .� 
 B�' 5�6+�� 
7��� 8
� L��7?H� ]��^�	 c/+Y�� B;U�

?9:;<�� .= ) IN�?�@' �:�®W  
C �	�(Å�0BY�� �4   .�$�� ��
ZY�G� #�N �¢�d

 �
�Y�� ?�
bMr� ��$M�;'F BC D<;�� ) ]��^��	 c�/+Y��
 .= ) IN�?�@' �:� B' 56+�� 
7��� 8
� L��7?H�

	 �b��' p  qa XJ�Y+�� 1M�;2 9:;<���0
��  �5�:  
 

 "��?)5+@ �
��
� �� F �K����� p! ����� ��	
� C��O ��M�
� ���:_i� �'-q@ 

�H����� AB�
 
���M� 

���:_i�  
r��\�� 

 �?D��� 

a�M�� 

bI	MK 

1-��
�  

�'�DK 

����#��  

c�d� 

��	3��  
e''3��� R R2 

��?��� 5 

1I	L�  

B 38.96   0.38**   ?�b�� 
pCqY(r� Beta    0.36   

0.36 0.13 
36.84** 

�1 ,246� 

B 20.65  0.16**    ?�b�� 
pb%�� Beta   0.26    

0.26 0.07 
17.42** 

�1 ,246� 

B 23.02  0.19**    ?�b�� 
pa��d�� Beta   0.31    

0.31 0.10 
26.01** 

�1 ,246� 

B 6.31  0.7*  0.07*  ?�b�� 
L�	
�� Beta   0.18  0.16  

0.30 0.09 
12.24** 

�2 ,245� 

B 29.68   0.32**   ?�b�� 
+@��p Beta    0.25   

0.25 0.06 
16.90** 

�1 ,246� 

B 29.49  0.27** 0.25**   

 P:Q�� 
7��� ?�0�K
O?�
�� ) 

no ?�\ 
9�'����� Beta   0.24 0.25   

0.45 0.20 
30.72** 

�2 ,245� 
 *α ≥ 0.05 ** α ≥ 0.01  

  

B' t¬Y��4  MK �0
�� I:  
-  O?�
���� ) P:��Q�� 
��7��� ?0
��� �/d��+��	 

pCqY(r� ?�b��	 S��Y�� :.J�
�/�� 
$��N >?�@' #@dN, 

5�6+�� 
�7��� 8
�� 9:;<�� .� >?�@Ua, � V'�@�GF 
 ir�� �V/(�' ©/N���0 O?�
�� ) 3?0
	 c/+Y�� ) �i$J�%=F 

 ?0� ) ��6�� B���/Y�� �U$, 1g�	0 ,pCqY(r� ?�b��	
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�Y� n�(����0 pCqY(r� ?�b��	 ©/N��� 
7��� 34�  fu[
 »��= >?�@��13%  c�/+Y�� ������' ���$� B;U�0 , ��C

¶�� �b+��: 

 pCqY(r� ?�b��	 �Q/N��� P:Q�� 
7��� ?0��K
 =38.96 + 0.38 × .J�
/�� 
$��N >?�@'  

-   O?�
���� ) P:��Q�� 
��7��� ?0
��� �/d��+��	
pb%�� ?�b��	 S��Y�� : ��;<��� D����N >?�@' #@dN

' B' >?�@Ua P:Q�� 
7��� 8
� 9:;<�� .= 9�?�@
 ir�� �V/(�' � V'�@GF O?�
��� ) 3?0
	 c/+Y�� ) �i$J�%=F 

 ) �6�� B��/Y�� �U$, 1g�	0 ,pb%�� ?�b��	 ©/N���0
 34�  fu[Y� n(����0 pb%�� ?�b��	 ©/N��� 
7��� ?0�

 »��= >?�@��7%  c�/+Y�� ������' ���$�� B�;U�0 , ��C
 �b+��»�Y��: 

 pb%�� ?�b��	 �Q/N��� P:Q�� 
7��� ?0��K =
20.65 + 0.16 × ��;<�� D���N >?�@'  

-   O?�
���� ) P:��Q�� 
��7��� ?0
��� �/d��+��	
pa��d�� ?�b��	 S��Y�� : ��;<��� D���N >?�@' #@dN

 P:Q�� 
7��� 8
� 9:;<�� .= 9�?�@' B' >?�@Ua
 ir�� �V/(�' � V'�@GF i$J�%=F  O?�
��� ) 3?0
	 c/+Y�� ) �

 ��6�� B���/Y�� �U$, 1g�	0 ,pa��d�� ?�b��	 ©/N���0
 fu[�Y� n(����0 pa��d�� ?�b��	 ©/N��� 
7��� ?0� )

 »��= >?�@�� 34 10%  c�/+Y�� ������' ���$�� B;U�0 ,
>?�%�� 34v: 

 pa��d�� ?�b��	 �Q/N��� P:Q�� 
7��� ?0��K =
23.02 + 0.19 × ��;<�� D���N >?�@'  

-   O?�
���� ) P:��Q�� 
��7��� ?0
��� �/d��+��	
L�	
�� ?�b��	 S��Y�� :?�@' #@dN�N ��;<��� D����N 

?��&�� l�m�0,�@Ua AN? 
�7��� 8
�� 9:;<��� .�� 
P:Q��, ir�� �V/(�' � V'�@GF  ) 3?0
�	 c/+Y�� ) �i$J�%=F 

L�	
�� ?�b��	 ©/N���0 O?�
�� B���/Y�� �U$, 1g�	0 ,
 n�(����0 L��	
�� ?�b��	 ©/N��� 
7��� ?0� ) �6��

 »��= AN?�@�� AN�  fu[Y�9%  �����' ���$� B;U�0 ,
 c/+Y��.;<�� �4v: 

 L��	
�� ?�b��	 �Q/N��� P:Q�� 
7��� ?0��K =
6.31 + 0.07 ×  ��;<�� D���N >?�@' +0.07 ×  >?��@'

?��&�� l�m�  
-   O?�
���� ) P:��Q�� 
��7��� ?0
��� �/d��+��	

p��+@�� ?�b����	 S����Y�� : .J�
��/�� 
��$��N >?���@' #@d��N
 P:Q�� 
7��� 8
� 9:;<�� .= 9�?�@' B' >?�@Ua

 ir�� �V/(�' � V'�@GF O?�
��� ) 3?0
	 c/+Y�� ) �i$J�%=F 
 ��6�� B���/Y�� ��U$, 1�g�	0 ,p�+@�� ?�b��	 ©/N���0  

� ?0� ) fu[�Y� n�(����0 p�+@�� ?�b���	 ©/N���� 
7��  
 »��= >?�@�� 34 6%  c�/+Y�� ������' ���$�� B�;U�0 ,  

¨� qa: 

 L��	
�� ?�b��	 �Q/N��� P:Q�� 
7��� ?0��K =
29.68 + 0.32 × .J�
/�� 
$��N  
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-   O?�
���� ) P:��Q�� 
��7��� ?0
��� �/d��+��	
9��'����� no ?�bU	 S��Y�� :' #@d�N�N?�@� D����N 

.J�
/�� 
$��N0 ��;<��,?�@Ua AN 8
�� 9:;<�� .� 
P:Q�� 
7���, ir�� ��V/(�' � V'�@GF  c�/+Y�� ) �i$J�%�=F 

 ,9��'����� n�o ?��bU	 ©/N����0 O?�
��� ) 3?0
	
 ?�bU	 ©/N��� 
7��� ?0� ) �6�� B��/Y�� �U$, 1g�	0

 AN�  fu[Y� n(����0 9�'����� no »��= AN?�@��20 
% c/+Y�� �����' ���$� B;U�0 ,¶�� �b+�� �C: 

 L��	
�� ?�b��	 �Q/N��� P:Q�� 
7��� ?0��K =
29.49 + 0.27×  ��;<�� D���N >?�@'  +0.25 ×  >?�@'

.J�
/�� 
$��N  
 �4�  ) XJ��YM B�' I�$�F .���Y�� #�N �' .U�0

<�� .= 9�?�@' ��aK _K �C 
ac� �¢�dY�� 8
� 9:;
��K ) � Vfu[N 56+�� 
7���IJ L��7?H� ) .�UY� 9�?�@' 

?���&�� l��m�0 .J�
�/�� 
$��N0 ��;<�� D���N W 
�acN0
���� p  ��;<�� .= 9�?�@' _K XJ�Y+�� 34 � ) f�gY�� 

L��7?H� ]��^�,  � 0���� j0�2 ��(0 �
C EF L�c�� 
7��� 8
� 9:;<�� .= 9�?�@' ) �i$J�%=F 56+�� 


 ?�b����	 ©/N����� 
��7��� ?0� 0K ���U��� fu[��Y� ����(�?
�p��CqY(r�–  pa��d����– L���	
�� – p��+@�� – n��o 

9�'�����W�  
 �'
�+C 56+�� 
7��� _K EF `�l ¥=�/�� 0h��0

0 ?�%��/YGr�	 h��$UY� 9�?���@�� 34��  `���YU�s�
��=F 

�(�6' �$a�N >��CF0 #$�+N 9�$�UC� B�' A��' ©U+�� 
9:;<�� tUd�� ��§ ��@+' ��� ��� �M����� wY= 0K 

.�b�� �/G�+�� �,:��� ��&Y��	 56+�� 
7�U��, `�4�a 
�2 L?�%�/YGr� x��d��� S$,
��� ��b6�� 9�$�UC _

 BC D<;N 56+�� 
7�U��K i$�?
�N s
�± IM��Q� � V> 
�Q� V> ��;<�� x�?�F0 #$�+Y�� >��CF0 #$�+Y�� �:� B' 

a��'�	 c/+Y�� ¶[� #u B'0  ?0
	 c/+Y��0 L��7?H� ]��^�
?0��bU	 ©/N���� O?�
��� ) 5�6+�� 
7���3 ��6�YZ�� 

�pCqY(r� ?�b�� –  pb%��– pa��d�� – L�	
�� – 
 p+@��–9�'����� no � XJ��YM n�' ���$Y+�� 34  S6YN0 
 �G�?��Henry , 1988W�  

=��\�� "m�/��� l���_ : 

 ¹�M���� �G�?
�� ¥����� �¢�dY��  ��$��  ­ .� 
 5�6+�� 
�7��� 8
�� 9:;<��� .�= 9�?�@' D�Ym

��K03¢ ª:Y���	 L��7?H� � 8�Yd��� ,��U��� ,e��+��
 ���=��� ,L���7?H� ����� ) >}³� 9��+G ,pU$��Y��

�V$��= 
7��� �v .U�� pY�� �$U$��Y���?®W   
 si�7 : RD��� A]��� 1#/����)t�_Q ,�D`c:+ 

  9 ?�/Y�� ��
ZYG� #N ��&Yd��� 9�C�U�U�� 
Independent Samples T-Test ?�a4��� A�	 �M?�&U�� 

 ) B�
��7��� B��' s���MH�0 9:;<���� .��= 9�?���@'  
��K0 56+�� 
7��� 8
�I�J L���7?H�  XJ��Y+�� 1�M�;2

�$N��:  
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v� "��)6+@ ����� ��	
� ��� �
��
� �� ������ F t�_��� �D`w�� n� [�	��� 1�i� �7���� �������@ 

H����� AB�
� 1!D$>
� x4D�� ���'M� 5�	:_� 1I	L� ��?��  1$' y�z 1�i��� �D�/� 

?�al 31.64 4.18 
����� I(�Y�� 

s�MF 32.49 3.98 
248 1.63 ���� f� 

?�al 32.47 4.22 
��;<�� D���N 

s�MF 33.52 4.00 
248 2.02 0.05 

?�al 31.08 4.81 
.J�
/�� 
$��N 

s�MF 31.92 4.60 
248 1.40 ���� f� 

?�al 30.60 4.08 
?��&�� l�m� 

s�MF 31.86 3.59 
248 2.59 0.01 

?�al 29.79 5.04 
#$$&Y�� 

s�MF 31.07 4.79 
248 2.05 0.05 

?�al 49.87 5.06 ?�b�� 
pCqY(r� s�MF 51.64 4.67 

248 2.86 0.01 

?�al 25.52 3.03 ?�b�� 
pb%�� s�MF 26.06 2.03 

248 1.69 ���� f� 

?�al 28.52 2.72 ?�b�� 
pa��d�� s�MF 29.96 2.22 

248 4.59 0.01 

?�al 10.48 1.64 ?�b�� 
L�	
�� s�MF 10.78 1.62 

248 1.46 ���� f� 

?�al 40.34 5.49 ?�b�� 
p+@�� s�MF 39.24 6.18 

248 1.46 ���� f� 

?�al 45.61 5.16 no ?�\ 
9�'����� s�MF 47.20 4.19 

248 2.69 0.01 
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 ������� I��(�Y�� ¶?���@' ) s���MH�0 ?�a4���� 9���(?�  
N?�@Ua .J�
/�� 
$��N0A 
�7��� 8
�� 9:;<��� .� 

56+��W 

-  ��� j0�2 
(�N 8�Yd�' 
+C �i$J�%=F �0.05 
 ¶?���@' ) s���MH�0 ?�a4���� 9���(?� pQ��G�Y' A��	

N?�@Ua #$$&Y��0 ��;<�� D���NA 8
� 9:;<�� .� 
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s�MH� t��%� j0�6��0 56+�� 
7���W 

-   8�Yd�' 
+C �i$J�%=F ���� j0�2 
(�N0.01 
 l��m� >?��@' ) s��MH�0 ?�a4�� 9�(?� pQG�Y' A	

?�@Ua ?��&��>  
�7��� 8
� 9:;<�� .= 9�?�@' B'
s�MH� t��%� j0�6��0 56+��W 

-   pQ�G�Y' A�	 �i$J�%�=F ����� j0�2 
(�N r
 �Q/N��� 56+�� 
7��� ?�0�K ) s�MH�0 ?�a4�� 9�(?�

 ?�b��	�p+@�� ,L�	
�� ,pb%��W� 

-   8�Yd�' 
+C �i$J�%=F ���� j0�2 
(�N0.01 
�0 ?�a4�� 9�(?� pQG�Y' A	 
�7��� ?�0�K ) s�MH

 ?�b���	 �Q/N��� 56+��� n�o ,pa��d��� ,p�CqY(r�
9�'����� �s�MH� t��%� j0�6��0W 

 s�MH�0 ?�a4�� A	 j0�2 ��(0 ¥=�/�� 0h��0
 L��7?H� ]��^�0 ��;<�� .= 9�?�@' ��	 )0 �
�C

 ) 90��6Y�� EF ����� �@¬��	 ) j0��6�� 34�  ��(0
�� 9�?�@�� 9�(?� 9�
�7���0 B�
�7��� 8
�� >�2��Y

 iq��a ���@2:Y��0��� V6$a0 , 0 K B��' ª:Y���r� �4��  _
 EF L�c� #´
� 9:;<�� .= 9�?�@' �C l��bYGr�

XJ�Y+�� 34  �N0�6Y��W �$�K 8
' �C ���� �+  ¥=�/��0 
 � }Y�� pY�� ��;<�� .= 9�?�@� 56+�� 
7��� x:Y'�

f��gY�� ������ 5��6+�� 
��7��� ]��^� ) ª:Y����r�0 
Yb��0K p�Y�� 9�
�7���0 B�
�7��� 8
� L��7?H��   

&	��G XJ��Y+�� 34 �y+��� B�C ���+�� ��g	 �a4��� W   

 I�Y�$/T0 
7
d�� �J�%� _K �+  ¥=�/�� 8�� �4�0
������uK ��QC0 
��7��� .��/&N )  I��J .��= ) L����7?H�

9:;<�� W  
 A	 j0�6�� �G�?� ��= s�b/�� 9�
�N `�4a

�� ¥�$= ,�$2����0 �$d6+�� �J�%³� B' f�a ) Ad+
��G�?� 9?�7K��;$�  (Leiker, 1993) ���(0 �
�C EF 

 ��;<���� .�= ) �����UY�� f�;6Y�� 9�?���@' A�	 j0��2
y+��0, ��G�?� XJ��YM 9
�(0 ���� ��M�( B�' q+$	 
 x��M�aKonak, 1978)� V��,:C  f�;6Y�� 9�?��@' A�	 

���?�;Y	r� ) �����UY��� A��	0  y+�����e���+�� W� `�4��a
�G�?� 9?�7K�?�<�?0 _�  Anne & Richard, 1994)� 

H� _K EF V>?
, ��aK s�M�� B' ?�a4 9:;<��� .= �C 
 ,.��� ]�+uK ��
$�&N f� �$��GK ��
ZYG� )0 ��
$�&Y��


aK qa�G�?� XJ�YM 9?
��+<G  Schaneider, 1987)� ,
��� ) ?�a4��� ��C B,�6Y� s�MH� _K �C f�� 9:;<

 V
$( >�
b��� ��QYN pY��0 F��
$�&N f� 9�$�$N�
GW  
�s'_�] :	$M�� A]��� 1#/����: 

 L���=^� B��/Y�� .$�� ��
ZYG� #NOne Way 

ANOVA� ���2�� .��= 9�?���@' ) j0���6�� ����r� 
��K0 5��6+�� 
��7��� 8
��� 9:;<����I��J L����7?H� 

 �U��� fu[Y� ��(����0� B�' .,K30 B�' ,�+�G 30 �+�G 
 B' .,^40 B' ,�+G 40 �� 50�+G  � q�a XJ�Y+�� 1M�;2

�b��' p  	�0
�� �7�:  



�
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 "��?)7+@F [�	��� 1�i�  ��7� ����� ��	
� ��� �
��
� �� �������� ������� 	$M�� A]��� 1M?�	���@ 

AB�
� 

H����� 

 ��<� 

&I�#��� 

RD${ 

��M�	
�  

 1?�� 

1I	L� 

 x4D�� 

��M�	
� 
 1$' y5z 

 �D�/� 

1�i��� 

9�C�U��� A	 85.31 2 42.65 

9�C�U��� .��� 4065.09 247 16.46 ����� I(�Y�� 
¨;�� e�U��� 4150.40 249  

2.59 ���� f� 

9�C�U��� A	 99.09 2 49.54 

9�C�U��� .��� 4131.89 247 16.73 ��;<�� D���N 
;�� e�U���¨ 4230.98 249  

2.96 ���� f� 

9�C�U��� A	 91.48 2 45.74 

9�C�U��� .��� 5412.24 247 21.91 .J�
/�� 
$��N 
¨;�� e�U��� 5503.72 249  

2.09 ���� f� 

9�C�U��� A	 25.91 2 12.95 

9�C�U��� .��� 3671.37 247 14.86 ?��&�� l�m� 

¨;�� e�U��� 3697.28 249  

0.87 ���� f� 

9�C�U��� A	 56.64 2 28.32 

9�C�U��� .��� 5999.82 247 24.29 #$$&Y�� 
¨;�� e�U��� 6056.46 249  

1.17 ���� f� 

9�C�U��� A	 15.22 2 7.61 

9�C�U��� .��� 5995.43 247 24.27 

 ?�b�� 
pCqY(r� 

¨;�� e�U��� 6010.64 249  

0.31 ���� f� 

9�C�U��� A	 42.68 2 21.34 

9�C�U��� .��� 1540.93 247 6.24 

 ?�b�� 
pb%�� 

¨;�� e�U��� 1583.60 249  

3.42 0.05 

9�C�U��� A	 0.02 2 0.01 

9�C�U��� .��� 1615.42 247 6.54 

 ?�b�� 
pa��d�� 

¨;�� e�U��� 1615.44 249  

0.01 ���� f� 

9�C�U��� A	 0.11 2 0.06 

9�C�U��� .��� 660.91 247 2.68 

?�b�� 
� L�	
� 

¨;�� e�U��� 661.02 249  

0.02 ���� f� 

9�C�U��� A	 25.57 2 12.78 

9�C�U��� .��� 8654.83 247 35.04 

 ?�b�� 
p+@�� 

¨;�� e�U��� 8680.40 249  

0.36 ���� f� 
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 H��K "��?)7+@ 


�AB� 

H����� 

 ��<� 

&I�#��� 

RD${ 

��M�	
�  

 1?�� 

1I	L� 

 x4D�� 

��M�	
� 
 1$' y5z 

 �D�/� 

1�i��� 

9�C�U��� A	 29.69 2 14.85 

9�C�U��� .��� 5460.80 247 22.11 

 no ?�\ 
9�'����� 

¨;�� e�U��� 5490.50 249  
0.67 ���� f� 

  
B' t¬Y��4  IMK �0
�� :  

-  r .�= 9�?�@' ) �i$J�%=F ���� j0�2 
(�N 
�U��� fu[Y� I�(�? 56+�� 
7��� 8
� 9:;<��W 

 -   L��7?H� ]��^� ) �i$J�%=F ���� j0�2 
(�N r
 ?�b���	 ©/N��� 56+�� 
7�U��� ,pa��d��� ,p�CqY(r�

9�'����� no ,p+@�� ,L�	
�� ��U��� fu[Y� ��(�?W 

-  =F ���� j0�2 
(�N 8�Yd�' 
+C �i$J�%0.05 
 ���(�? pb%��� ?�b���	 ©/N��� 56+�� 
7��� ]��K )

�U��� fu[Y�W 

�0���2�� 5��6+�� 
��7��� ]��K ) �����
�� j0���6�� 
6�YZ�� ?qC^� A	 pb%�� ?�b��	 ©/N�����  B' .,K30 

 B' ,�+G30 B' .,^ �+G 40 B' ,�+G 40 ��� 50�+�G  �
�2 .�,K ?�/Y�� ��
ZYG� #N ��� j�LSD A�	 ��M?�&U�� 

 1�M�;2 ��6�YZ�� ?q�C^� 8
�� ?0
��� �4  9�QG�Y'
	 �b��' p  qa XJ�Y+���� �0
�8�:  

 

 "��?)8+@1�-�.
� �2!O� ��� T:<�� �D:
�� x#K	
� ����� ��	
� C��7 F [�	��� 1�i� @ 

	$M��  &� � 730 1�4 )a =24.96+  &�30 PQ 401�4  )a =25.64+ 

B' 30 EF 40�+G  �� =25.64� 0.68  
 B'40 EF 50 �+G �� =26.29� 1.33* 0.65 

 *α ≥ 0.05 

B' t¬Y��4   ����U��� 9���6�� �CK _K �0
�� 
pb%���� ?�b����	 ���Q/N��� ?�0�^���	 ����$&�� )) .����  

 B' �UC �C�U�40 EF 500 �+G K ) 9�C�U��� .,K _
�UC ��C�U� #  ?0
�� �4v ��$&�� B�' .�,K �30 ,�+�G 

 B' �UC �C�U� .Y�030 EF 40 V��M�;' �+�G  V�Q�G�Y'  
q@+$	W  

 56+�� 
7��� ]��K ) 9�@R j0�6�� 34  _K rF
��(�? pb%��� ?�b��	 ©/N���� t��%�� ��U��� fu[�Y� 

 B' ���U��� �C�U���40F  E50, ��0 `��l ¥=�/�� n(
� A$d6+�� B�
7��� >?
, ) >���h�� _K EF i+G }a^ �C �

 pb%�� ?�b��	 �Q/N��� ?�0�^�	 ��$&��N >����� EF n(�
�M��� �4  ) #´
� )���� �U+��, )����� #@J�+	 .$'0 



�
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� V6$+%N0 � VC�dN�0 Vr�U7 ��aK _�;� _^, t/%N #u B'0 
6$R�N0 9�}³� D�Y� B' # ��6YG���@ ���$/Q� �� V&20 

D,���,�?� XJ�YM n' �4  S6Y�0 �G��;$�  (Leiker, 1993) 
��;<�� .= >?�@'0 �U��� A	 �,:C 9
(0 pY��, _K0 

 i+G }a^� ���2^� V>?
�, ��aK >}³� L0l B' � .�= ��C 
 i+G �g�^� ���2^� B' 9:;<�� V>}� .,K0 � W  

 

�s\��] :T$'-M��� �D�/
� A]��� 1#/����: 

 L���=^� B��/Y�� .$�� ��
ZYG� #NOne Way 

ANOVA� ���2�� .��= 9�?���@' ) j0���6�� ����r� 
��K0 5��6+�� 
��7��� 8
��� 9:;<����I��J L����7?H� 

 pU$��Y�� 8�Yd�� fu[Y� ��(����0� ����	� ,O��?���;	
3�?��Ya�0 fYd�(�' ,��7?H�0 I$(�Y�� ���	� ,L�	�N �

	 �b��' p  qa XJ�Y+�� 9]��2�� �0
�9�:  
 

v� "��)9+@ [�	��� 1�i� ������ F��7� ����� ��	
� ��� �
��
� �� ��������� T$'-M��� �D�/
� A]��� 1M?�	��� @ 

AB�
� 

H����� 

 ��<� 

&I�#��� 

RD${ 

��M�	
�  

 1?�� 

1I	L� 

 x4D�� 

��M�	
� 
 1$' y5z 

 �D�/� 

1�i��� 

9�C�U��� A	 73.07 4 18.27 

9�C�U��� .��� 4077.33 245 16.64 ����� I(�Y�� 
¨;�� e�U��� 4150.40 249  

1.10 ���� f� 

9�C�U��� A	 76.22 4 19.06 

9�C�U��� .��� 4154.75 245 16.96 ��;<�� D���N 
¨;�� e�U��� 4230.98 249  

1.12 ���� f� 

9�C�U��� A	 34.74 4 8.69 

9�C�U��� .��� 5468.98 245 22.32 .J�
/�� 
$��N 
¨;�� e�U��� 5503.72 249  

0.39 ���� f� 

9�C�U��� A	 86.65 4 21.66 

9�C�U��� .��� 3610.63 245 14.74 ?��&�� l�m� 

¨;�� e�U��� 3697.28 249  

1.47 ���� f� 

9�C�U��� A	 153.06 4 38.27 

9�C�U��� .��� 5903.40 245 24.10 #$$&Y�� 
�¨;�� e�U�� 6056.46 249  

1.59 ���� f� 

9�C�U��� A	 119.58 4 29.89 

9�C�U��� .��� 5891.07 245 24.05 

 ?�b�� 
pCqY(r� 

¨;�� e�U��� 6010.64 249  

1.24 ���� f� 
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 H��Kv� "��)9+@ 

AB�
� 

H����� 

 ��<� 

&I�#��� 

RD${ 

��M�	
�  

 1?�� 

1I	L� 

 x4D�� 

��M�	
� 
 1$' y5z 

 �D�/� 

1�i��� 

9�C�U��� A	 7.16 4 1.79 

9�C�U��� .��� 1576.44 245 6.43 

 ?�b�� 
pb%�� 

¨;�� e�U��� 1583.60 249  

0.28 ���� f� 

9�C�U��� A	 25.40 4 6.35 

9�C�U��� .��� 1590.04 245 6.49 

 ?�b�� 
pa��d�� 

¨;�� e�U��� 1615.44 249  

0.98 ���� f� 

9�C�U��� A	 18.70 4 4.68 

9�C�U��� .��� 642.32 245 2.62 

?�b�� 
L�	
��  

¨;�� e�U��� 661.02 249  

1.78 ���� f� 

9�C�U��� A	 163.52 4 40.88 

9�C�U��� .��� 8516.88 245 34.76 

 ?�b�� 
p+@�� 

¨;�� e�U��� 8680.40 249  

1.18 ���� f� 

9�C�U��� A	 27.98 4 6.99 

9�C�U��� .��� 5462.52 245 22.30 

 no ?�\ 
9�'����� 

¨;�� e�U��� 5490.50 249  

0.31 ���� f� 

 

B' t¬Y��4  IMK �0
�� :  
-   .�= 9�?�@' ) �i$J�%=F ���� j0�2 
(�N r

 8�Yd��� fu[�Y� I��(�? 5�6+�� 
7��� 8
� 9:;<��
$��Y��pUW 

-   ]��^� ) �i$J�%���=F ������� j0����2 
���(�N r
 ?�b��	 ©/N��� 56+�� 
7�U�� L��7?H�� ,pCqY(r�

9��'����� n�o ,p+@�� ,L�	
�� ,pa��d�� ,pb%�� �
pU$��Y�� 8�Yd�� fu[Y� ��(�?W 

 ���r� Ll f�� pU$��Y�� 8�Yd�� _K 
ac� �4 0

Z�� 3?0�bU	 L��7?H� ]��^� ) fu[N 0K�6�YW  

� sM��� : �}~ �}$MI T}��� 1}'$'-M��� 1}-�	
� A]�}�� 1#/����

�s'��� ��	
�: 

 L���=^� B��/Y�� .$�� ��
ZYG� #NOne Way 

ANOVA� ���2�� .��= 9�?���@' ) j0���6�� ����r� 
��K0 5��6+�� 
��7��� 8
��� 9:;<����I��J L����7?H� 

 ��V$��= 
�7��� ��v .�U�� p�Y�� ��=��� fu[Y� ��(����0
���Y	�L�M���u ,©��G�Y' ,pJ�
 � p��  q��a XJ���Y+�� 1��M�;2

�b��'�0
��	  �10�:  
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"��? )10+@F [�	��� 1�i�  ��7� ����� ��	
� ��� �
��
� �� ��������������� �s'��� ��	
� �~ �$MI T��� 1'$'-M��� 1-�	
� A]��� 1M?�	��� @ 

AB�
� 

H����� 

 ��<� 

&I�#��� 

RD${ 

��M�	
�  

 1?�� 

1I	L� 

 x4D�� 

��M�	
� 
 1$' y5z 

 �D�/� 

1�i��� 

9�C�U��� A	 80.10 2 40.05 

9�C�U��� .��� 4070.30 247 16.48 ����� I(�Y�� 
¨;�� e�U��� 4150.40 249  

2.43 ���� f� 

9�C�U��� A	 102.73 2 51.37 

9�C�U��� .��� 4128.25 247 16.71 ��;<�� D���N 
¨;�� e�U��� 4230.98 249  

3.07 0.05 

9�C�U��� A	 90.82 2 45.41 

9�C�U��� .��� 5412.89 247 21.91 .J�
/�� 
$��N 
¨;�� e�U��� 5503.72 249  

2.07 ���� f� 

9�C�U��� A	 85.28 2 42.64 

9�C�U��� .��� 3612.00 247 14.62 ?��&�� l�m� 

¨;�� e�U��� 3697.28 249  

2.92 ���� f� 

9�C�U��� A	 125.63 2 62.81 

9�C�U��� .��� 5930.84 247 24.01 #$$&Y�� 
¨;�� e�U��� 6056.46 249  

2.62 ���� f� 

9�C�U��� A	 102.51 2 51.25 

9�C�U��� .��� 5908.13 247 23.92 

 ?�b�� 
pCqY(r� 

U���¨;�� e� 6010.64 249  

2.14 ���� f� 

9�C�U��� A	 52.84 2 26.42 

9�C�U��� .��� 1530.77 247 6.20 

 ?�b�� 
pb%�� 

¨;�� e�U��� 1583.60 249  

4.26 0.05 

9�C�U��� A	 27.26 2 13.63 

9�C�U��� .��� 1588.18 247 6.43 

 ?�b�� 
pa��d�� 

¨;�� e�U��� 1615.44 249  

2.12 ���� f� 

9�C�U��� A	 1.60 2 0.80 

9�C�U��� .��� 659.43 247 2.67 

?�b�� 
L�	
��  

¨;�� e�U��� 661.02 249  

0.30 ���� f� 

9�C�U��� A	 169.47 2 84.73 

9�C�U��� .��� 8510.93 247 34.46 

 ?�b�� 
p+@�� 

¨;�� e�U��� 8680.40 249  

2.46 ���� f� 
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 H��K "��?)10+@ 

AB�
� 

H����� 

 ��<� 

&I�#��� 

RD${ 

��M�	
�  

 1?�� 

1I	L� 

 x4D�� 

��M�	
� 
 1$' y5z 

 �D�/� 

1�i��� 

9�C�U��� A	 212.97 2 106.49 

9�C�U��� .��� 5277.52 247 21.37 

 no ?�\ 
9�'����� 

¨;�� e�U��� 5490.50 249  

4.98 0.01 

 
Y�IMK S	�d�� �0
�� B' t¬:  
-   9�?���@' ) �i$J�%��=F ������ j0���2 
��(�N r

 #$�$&Y��0 ?���&�� l��m�0 .J�
�/�� 
�$��N0 ������ I(�Y��
 ���(�? 5�6+�� 
�7��� 8
� 9:;<�� .� 9�?�@Ua

�V$��= 
7��� �v .U�� pY�� �$U$��Y�� ��=��� fu[Y�W 

-   8�Yd�' 
+C �i$J�%=F ���� j0�2 
(�N0.05 
)��;<�� D���N >?�@'   8
�� 9:;<��� .� >?�@Ua

 .U�� pY�� �$U$��Y�� ��=��� fu[Y� ��(�? 56+�� 
7���
�V$��= 
7��� �vW 

-   
�7��� ]��K ) �i$J�%�=F ����� j0�2 
(�N r
 ?�b��	 ©/N��� 56+��� ,L�	
�� ,pa��d�� ,pCqY(r�

p+@�� � ��$U$��Y�� ��=��� fu[Y� ��(�? ��v .�U�� p�Y��
�V$��= 
7��� W 

-   8�Yd�' 
+C �i$J�%=F ���� j0�2 
(�N0.05 
 ���(�? pb%��� ?�b���	 ©/N��� 56+�� 
7��� ]��K )

�V$��= 
7��� �v .U�� pY�� �$U$��Y�� ��=��� fu[Y�W 

-   8�Yd�' 
+C �i$J�%=F ���� j0�2 
(�N0.01 
 n�o ?��bU	 ©/N���� 56+�� 
7��� ]��K ) 9��'�����

 
�7��� ��v .�U�� p�Y�� ��$U$��Y�� ��=��� fu[Y� ��(�?
�V$��=W 

�0�2�� ��;<��� D����N >?�@' ) ���
�� j0�6�� 
��K )0 P:�Q�� 
�7��� 8
� 9:;<�� .� >?�@UaI�J 

 A�	 9��'����� n�o ?��\0 pb%��� ?�b���	 ©/N���

7��� �v .U�� pY�� �6�YZ�� �$G�?
�� .=���� 5�6+�� 

�L�M�u ,©G�Y' ,pJ�
Y	� � j�2 .,K ?�/Y�� ��
ZYG� #N
 ���LSD XJ�Y+�� 1M�;2 �$N��:  

 
v� "��)11+@ 1'}4����� ���	
� n� 1-��
� bI	MK ����� F [�	��� 1�i� 

�s'��� ��	
� �~ �$MI T��� 1�-�.
�@ 

1'$'-M��� 1-�	
� 
 T������ 

)a =33.57+ 

x4D�� 

 )a =33.22+ 

Y'©G� �� =33.22� 0.35  
 L�M�u�� =32.00 � 1.57* 1.22 

 *α ≥ 0.05 
 

 B' t¬Y��4 IMK �0
�� :  
 8�Yd�' 
+C �i$J�%=F ���� j0�2 
(�N0.05 ) 


7��� 8
� 9:;<�� .� >?�@' ��;<�� D���N >?�@' 
 B�
7��� A	 56+��§ ��$J�
Y	r� ���=��� ) _���U�� B
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 ��=��� ) _��U�� B'0 B�§ B�
�7��� t��%�� ���M����
�$J�
Y	r� ��=���	 _��U��W  

 8
�� >���;	 �
ZYdN >?�@�� 34  _K `�l p+��0
 B�
��7�����§ .��&�0 ���$J�
Y	r� ����=���	 _����U�� B

���M���� ��=���	 _��U�� B' B�
7��� 8
� �@'�
ZYG�W  
 

 "��?)12+@D:
�}� x#K	}
� ����� ��	
� C��7 F [�	��� 1�i�  T:<}�� �

�s'��� ��	
� �~ �$MI T��� 1�-�.
� 1'4����� ���	
� n�@ 

1'$'-M��� 1-�	
� 
 T������ 

)a =26.06+ 

x4D�� 

 )a =26.15+ 

©G�Y' �� =26.15� 0.09  
 L�M�u�� =25.05 � 1.02** 1.10** 

 **α ≥ 0.01 

B' t¬Y� IMK S	�d�� �0
��:  
 8�Yd�' 
+C �i$J�%=F ���� j0�2 
(�N0.01 ) 

 B�
7��� A	 pb%�� ?�b��	 ©/N��� 56+�� 
7��� ]��K
 ) A�'����� B�
�7���0 ��$J�
Y	r� ���=��� ) A�'����
 ����=���	 A�'����� B�
��7��� t��%�� �����M���� ���=���
 8�Yd' 
+C �i$J�%=F ���� j0�2 
(�N `�4a ,�$J�
Y	r�

0.01b��	 ©/N��� 56+�� 
7��� ]��K )  A�	 pb%�� ?�
 B�
��7���0 �Q��G�Y�� ����=��� ) A�'������ B�
��7���
 A�'����� B�
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