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GPA as a predictive criterion for the utility of using the high-school grade and selection 

tests as acceptance criteria in the Yemeni universities of Sana'a and Taiz  

Majed abdo qasem naji(1), and Abdulrahman Ibn suliman Al-trairy(2)  
King Saud University 

(Received 10/09/2015; accepted 26/01/2016)  

Abstract: The study aimed to identify the predictive validity of admission criteria used at the Universities of Taiz and Sana'a in 

Republic of Yemen. The study sample consisted of 750 male and female students who enrolled at the Universities of Taiz and Sana'a for the 

academic year 2008/2009, and spent four years of study for Bachelor Degree and graduated in 2011, and underwent admission tests. 

Statistical analysis has been conducted using multiple regression analysis. The results showed that the used admission criteria (Secondary 

school, and admission test grades) predict academic performance of the student. In addition, there were statistically significant differences in 

the prediction, according to the college variable at Sanaa University students while there were no differences in the prediction according to 

the sex variable. Based on the search findings, the researchers recommended to continue in using secondary school GPA (Grade Point 

Average) as admission criteria due to its importance in predicting academic performance of the student. 

Key words: predictive validity, secondary school GPA, admission test, admission policy. 
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z8���Z� 3�I8 0c�� �/B +��	 �/�T�� M�D8P� Y� �'�� 
 Y�3� /8Z� M��l 	 ]K8/�� T' ]8� rI` ,.`���� ]!c Q'
 � ��P�g�� ���K� �� ) �� � �/BP ;< C�:��0 ,C�/D��

 F+B8� �8` ,C�/D�� 3�I�Ji �'����� & �8	 9�R8�[� ]� 
 Y�  �'�L�� ,E  8I/g��1996 w� �H0  � ) C�  /D�� ?��  �' 

 �  /��	 � D��8' �  �k ;� Iuk� �  ��� ) V�� 'c Y� �'�L�
�  J8��� ���  2c0 ,�  /�T�� Q  ' �?  /i ��  <c ��  JU0, 

.J��� 9�% Y�(�I8`�0 w� <c ��O8� ��I8P0� � /�T�� 
 p	 �'���� ���P�g�� Q' �(�A8��9�x� �I	��I8%[� �,�T�� 

�'�����; l��H ���2 450 ��A8%� sI/TH]KI�< ?���' ; 
 �  K8,�U0 j  %�+8� p  	 �  %�3�� ]!3�  I8Z� .  (c Q  '
 &�S i0 ,C� /, Y�3�/8Z� ��I8(� �
�82 ,�I	��I8%[�

sIDf �/BP ] � �+B 8� � 8` ,� '���� � ��P�g�� ) �+I�' 
 bc [5 ,� I�'�L� ]K8 %�3� ��N��'0 ��'�L�	 9�R8�[�
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 � 8` ,�K, N Q '  il8�� ]8� � 0c ,�,��N ?� b�GH
 [ p 	 �2� �� 0c C�/D�� Y�3��, �KI�< E+/H bc �IT8BH
 j  ��U �  23 0c ,sR8B  � [ j  ��U C�  /, 45 =�>  �
 bc ] �3 ,��h 0c �:A8�� �S� 9�R8�[� Q' vP�'�`0

}S  ! ) �  %�3�� ��  N��� v  �!>H v  H�3, �  �'�L� 
����I���,0 ,]I!��	5 ,E��B��0 ,EJ����0 2004w� 

 ] ��! �	c n��0�2012 � Y�3�� D�� j� Nc bc

 Q ' ��^U M�D8P� 3��, �! ��I�� Y��'�L� �KK(��H E8��
 �. i � ��	 � ' � � �'D8J�� �?/G�� ��<k� �	 �� < 

 C0� ] ��' ) Y� �'�L� Q ' ? gi YlL ,0 ,W�3�
 45 ��  ��� ) �   /�T�� C�   /D� �   IJ�< ?��   �' �   �0

 ��� �O�� .e ) �N�Z ,�x�8A�� �IJ���ik� Y�::A8��
 ) � `�8��  <�D�� � �,0 ,V���+% �/�T�� ��<k ��J8B��

Y��'�L� w � �3�KJL� ) E�'� L� ]I ��8�� K �  ,0
 ) �  I	���� C0  �� �  ID	 ) p  i V�  ��O8' V[�  /,5 �  I+JI��

� ,�?Zk� Y��+B�� 3�I8Z[� ?���J	 ���+��� j(�8%� �
 � �8A� �' D8�� .\ 2c M� D8P� QJ\ � p 	 ,C�/D��0

#�x�� >2�GH0 ������ sD� p	0 ,Y�::A8��w 
/g�� n�  � p  iE  8I� 2000 �bc ) C�  /D�� �I\  , 

I %�%c �8I\ D	 �T/H�' Y��'�L��8 � K+' �. i ��> � 
Z��	 ��l8�0,� �K+G�0� 8�� Q ' V��I � sDf ,  � 	 b��

�u0 ,�IG��0 ]G�� : � I�D��� vH�P�G'50 j��T�� Y�3,
 Q ' ��h 0c  � +�� �S ! �¡� /' Q' v+G¢ E8�� �IJ����0

]I��8��, �2� �5 Y� P�G'5 45 � �'�L�� I+x��0 � ����� , 
.J��� 9�% Y�(�I8`�	 v�i &�h �,^<0w 

 Y�   �'�L� ) C�   /D�� Y�M��   (5    J8�H0
;  < £� ��� ]I ��8�� Y�B %>'0 � %�I% E  8�� C� /D�� 

 E 8�� � '���� C� /D�� �0* � V� D20 � �'�( .i �K�\H
 ¤N�¥� �0*��0 ,�!�+/8H� �. i . Z�� ]B, .G	 � I�i  w

 F+/H D2  ����� �S! �Iuk01 £� ��� ]I ��8�� Y�3��0 
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� m^ U C� /D� � I�J��� Y�M�� (a� �f ,Y� �'�L

 Q�� /8� V��/H n�Zc 45 ��0� Q' C�/D�� Y�M��(5 Q��/8H0
 ,� �0� .G� ����:8,[�0 ��*/�� Y�P�G'a�0 6�!k�

 ¦` 45 sx8H ��c [5 � /�T�� Y�3 ,  �f �Iuc ;< �' 
L� ) C�/D�� ./, ]��I'0;��'� Q ' ? gi Yl L &�S� 

/, ?���' ��0 45 �IJ���ik� Y�B%>�� &�H �IJ�< C�
 6� ,�<�+8'C� /, �' D8�� Y� �'�L�	 9� R8�^� 

� ,3��+��2001w� 
 §I(0 b�B+GH� i>�0(Atkinson & Geiser, 

2009) .G� 	 ]I ID8��0 ��J8B �� ��(���� �30¨ ;< 
 ) �K, N0 � ©M�xi r I` Q ' ,C� /D�� ?���� ]�8+'

� �� �Pa ��!>��0 Q�3��D�� �/�T�� 3�I8Z�0 M�D8P� �� K�
��'�L�	 �IJ���ik�w 

 ,�D	�B  �� Y�  %�3�� 45  �(���  	0ª  `^�� bc 
 =�K� �� �%�3��2011 �  ,12 ! C �J	 > /+8�� 45 

 ,� '���� � ��P�g�� C �' C^ Z Q ' E Ji�
�� j��T��
03�/8Z� . I�R8�� ] H0 ,«I:R8�� 3�/8Z[�0 ,Y�3D�� 

 ;<1000��?\ R8�� �+B�� �0��8(� Q� �/��U0 j��U  ,
 � /H��� . 8� � '���� � ��P�g�� 3�I�' bc d_�8+�� Y�Kec0

k�,40 ` rI` .: C ��� � ' �� /H3� . '��' ; < 
 }3�   D' E   Ji�
��0.231 3�   /8Z[� 3�   I�' }^   H0 ,

«I:R8��, � ' �� /H3� . '��' ; < V� �' ^:` rI` 

 }3�  D' E  Ji�
�� C  ���0.284 3�  /8Z� 3�  I�' ]  � ,
;< vID	�% �' .:` Y�3D�� C��� �' ��/H3� .'��' 

}3�D' EJi�
�� 0.297 w 
0 ��� I��� �%�3� 1�N�H piQ�� Z¬� 2004 �

 �� y��3���G/�� C�� =>/+8�� 9:�� bc 45z 8� � I( 
 =� 	
�� . I!l8�� ���	 � �R���� 3�I8Z[� �: X

�I'^%5 �I	�H� ��/H3� .'��' ;< .:` rI` ,0.588 ,
 §x� vPc034.6�/8�� Q'  ���	 � E Ji�
�� C ��� ) Q�

 Fbc [5 ,=�	
�� .I!l8�� C� /D�� 3� /8Z� 9 N . '��' 
 FP8�� FG� b�G� bk v�!>H [ �(3	  V� 3� I8Z^� V�,��N 


�� .I!l8�� ���	�;=� 	 C� /D�� 3� /8Z� �2� �5 bc =c 
 =� 	
�� . I!l8�� ���	 � �R���� 3�I8Z[� �: X

�I'^%5 �I	�H �45 �>� � ) m^ T�� M��l 	 .\ 2c > /+H 
 �,� +8H C�/D�� 3�/8Z�	 �D��8�� ��I8+�� }S!0 ,Y�3�D��

 .N�H �' �'v I�5 =�K� �� �2001� ,E 8I/g��0� 1996 �
 ¦.i �%�3� d_�8P Y�Kec rI` C� /D�� 3� /8Z� bc pK+' 

k� M��k�	 l/+8�EJ���ij��T�� .  
 �IB�� �%�3� )0�2004 ��>/+8�� �JID�� b��+�	 �

 ,b�� ���0 C0
 /��  K2 & ��� ��'�( ) C�/D�� ?����
� Y�(3� bc �K�_�8P Y�Kec�+B� �JI, �®� ��?\R8�� 

�>/+H� ,40k� � I�'�L� �+B �� ) j ��T�� C�J	 �I��< 
�KI�� @3�/8Z� bc0 ,�'���� ���P�g�� C�' = @S ��� C�/D�� Q� 

pKJI , 1 P�i C0
 /��  K2 & ��� ��'�( pK'A8BH 
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 V�\xA+' ��>/+8�� w 3��+�� �%�3� ) p+I	�2001 � Y�Kec
d_�8+��  � J�0 ,C� /D�� 3� /8Z� Y� (3� Q ' V̂ i bc 

 �/+�� ] !c z 8�H �'���� ���P�g�� ���K� ) Y�(3��Y� � 
 � �'�( ) ���+��	& ��� .: I2 ,M�B `k�	 &�S i0 

Y(0 VI_�: `5 � ��� 90�2 � � 	 => /+8�� 9: �� ) 
T��0 m^T�� ,� '���� ���P�g�� ���K��� Y�(3� ) Y�/��

 &�S i0 ,E Ji�
�� C ���0 ,C�/D�� 3�/8Z� Y�(3�0
Y(0 VI_�: `5 � ��� 90�2 � � 	 => /+8�� 9: �� ) 

 ) ]   K_^'�0 ,�   IJ���� Y�:   :A8�� ) �   /�T��
 C���0 ,C�/D�� 3�/8Z� Y�(3� ) �I	�k� Y�::A8��

� '���� ���P�g�� ���K�0 ,EJi�
�� w)0  ��P3� � %�3� 
0 O��OP�   (0�   ��+I((Arnold, Gonzalez, &, 

Gaengler, 2011), �2��� C� /, ?�� �� � �>/+8�� �JID�� 
�0 ��'��	 b�+%k� jU m^UQ8 � ,� IP��l	 & %�3�! 

 Y�(3� �	 ��8�� ET¥� 3�RP[� .I�f ��A8%� ]H0
 n�8B �� m^ T� � IJi�
�� Y[ ���0 �'���� ���P�g��

k� C0�b�+%c jU� � ,^< �� (0 d_� 8+�� Y� Kec0 ,
 E Ji�
�� C ���0 � '���� � ��P�g�� Y�(3� �	 �I	�¯5

 �H �0 ,b�+%k� jU �I�i Q' 40k� �+B�� ) m^T���K� 
 p i ,�:A8�� 45 ���H >/+8�� ) V�,0�2 ��+! bc d_�8+��

  (0 d_�  8+�� Y�  Kec�� Y�  (3� �  	 �xI�  � �  ,^< 
 «J��� 3�/8Z[� C0k� n�8B �� �/�T� EJi�
�� C���0

jT	k� b�+%w 

0Y�Kec £��8%0 §I( �%�3� d_�8P (Geiser 

& Studley, 2003) E  8�� =>  /+8�� 9:  �� 1  gR	 
 � ,�H ) C� /D�� Y�3� /8Z�0 ,�'���� ���P�g�� Y�(3�
 � ! � '���� ���P�g�� C�' bc ,��'�L� ) j��T�� ���P

�� �I° ) ,n�,k� ¡>���IJ���ik� Y�::A8w  
 < 1 ��(�c E 8�� Y� %�3�� ; <  ^U[�	0; 

 }S ! j ��c bc ª`� � C� /D�� ?�� �� =>/+8�� 9:��
 �+B  �� E  Ji�
�� C  ��� �A8B  H 1  P�i Y�  %�3��

 ¦&RJi 40k� �I�'�L� Q�� Z¬0 ��� I��� �%�3� �< 
�2004 �− ;< � ` �� ] �< �@g`� / − ; < Y± 8,�0 

 Q�S�� �/�T�� . I!l8�� ���	 � C� /D�� 3� /8Z[ ��' DH
 }S! j��c V�\�c0 ,�I'^%a� �I	
�� �:X ) =�	
��

	 >/+8�� ) 90�x�� 45 9�T8H � Y�%�3���/B+�� 3�iS�� 
 }(0 �� V���P0 ,Y�I�G�� �	 90�x�� &�Si0 ,²�Pa�0

g`�/��b� �%�3i �D	�B�� Y�%�3�� d_�8P ) �,�+H Q' 
Z¬0 ���I��� Q���2004� =�K� �� �%�3�0 ,�2001� ,

 E8I/g�� �%�3�0�1996� ?�� �� => /+8�� 9:�� bl�	 ,
 Y�3� /8Z�0 ,� '���� � ��P�g�� C �' ) � �gJ8�� C�/D��

 �H E8�� C�/D��� �H E 8�� & �H 0c ,� �'�L� . Z�� �! � 
 9:  �� Q  < Y�  %�3�� �3  +�0 ,�:  :A8' Y�  K(

 ` ; < � I+JI�� ��I/�� ) =>/+8�� @g`� /�� ] �< ;� �S � 
 C�J��� C�/D�� ?���' �,�0 �2��' rR/�� �S! C0�RI%

 @8�'�( ) ��E ,=>/+8�� �K,N Q' il8�� ,M��+N0 O�H 
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 40k� �  I�'�L� �+B  �� E  Ji�
�� C  ��� ��A8  %�0
 ¦&RJi @8�'�( ) C�/D�� ?���� =>/+8�� 9:�� �2��� E 

M��+N0 O�H wS ! ��A8%� 3��J8%� b5 M�� % ?�� ��� }
 Q  ' �  u?� 0c ,M��+  N0 O  �H E8�'�  ( ) &  �h b�  i
 ��G�� �K<�\Z5 pP0� Y��+% ��� �I+JI�� Y��'�L�
 �S � � %�' � (��� .�¯ ,��>/+8�� �©3,0 �K8I�<�2 Q<

 .'>�� =S��0 ,rR/��v+' bc Y� P�I	0 Y� '���' � D� 
 ,�J_�  D�� <�B  H0c O  �H E8�'�  ( ) 3��  D�� E�P�  N 

0�+NM� ) h�X� C� /D�� � I�J< ) �I<� ��' Y�3�� , 
m^ T�� 3�I8Z�0, }S � b� +�JU� �� +! b� G� r IR	 

Y�3��D��,m^T�� Q' �'D8�� �	 ������ sIDf0  w 
D�0 @E �`  �p8!� 	 => /+8�� 9: ��  � ��' 

�g`�/��,2 ExQ�� i � !��(c �IU�/H3� �%�3� 0  =3� I2
�Cowen & Fiori ,1991 ���8�� 6� b�i �h5 �' ;< 6

 C�/D�� 3�/8Z�SAT)� �Scholastic Assessment Test �
]!�B�� j��T�� EJ���ik� .I:R8��	 >/+8�� �,� ����� ) 

n� Zk� C� /D�� ?�� �' 45 �I�c �' �h5, �c v Pc ? � 
>/+8�� =30¨, J��� Y� P�I	 1 �° ,0 ,�t+ L�0 , 

9����0,�'���� ���P�g�� C�'0 ,0 Y� (3� ��T��  ) j
 C�/D�� 3�/8Z��SAT�, �I�'�L� �+B�� EJi�
�� C���0 

 40k��GPA w�1D�/�U 1 o�	 � +I< ; < � %�3�� }S! 
8233�xI��i ��'�( �/�U Q' �/��U �IP �R8�� Y��[���	 

�  IG��'k�, 1�  N�H0 bc �  !��x' �  �I8P 45 �  %�3�� 

 3�/8Z��SAT � V�2��5 �D� &�h0 �I( >/+8�� .I:R8	 
����'�L� ) j��T; h5 � 	 �� /H3[� .'��' �JI, 1o�	 

 Y� (3� C �'0 � '���� ���P�g�� Y�(3� C�'�+B �� 
 �JID�� ��?\R8���0.43� ,1�xH3�0 ��� �O	 �JID�� }S! 

�0.05 �3� �2��5 +<Y�( 3� /8Z� ) j ��T�� �SAT �
.D8B ' ? o8Ji ?����� QJ�, � JI, 1R/ Nc r I` 

 ��/H3[� .'��'�0.48 �0 � I° )0 �B +L� ^G� &�h
�I,���� Y�<�J���w 

��,0 b�B P�(0 � �00 (Wolfe & Johnson, 

1995) rR/	 ]!c .'��< >/+8�� M��³� ) �I�G�� Q' �	 

. '����� � I��8��: 3� /8Z� ���8 %[� (SAT) ,C �' 

j��T�� ) ���P�g�� �'���� �HSGPA�,0 32 � V?o8' Q ' 

Y�?o8' �I:A��� w �c1��(�� ;< �%�3 � +I< � K'��, 
201 j��U�� m^T�� Q' ���/D ] �< ]B D	 � �'�L�	 
x+��,t Y� Kec0 d_� 8P . I�f Fbc � �8�� 3� RP[�  

C�' ���P�g�� Q' .\2c .'��< ;>/+8�� h5 § 2 �19% �
Q' Q��/8�� «G��M��³ � , � Hc0 } �	 . '�< ]GR8 �� 

´�S�� �`c Y�?o8' �I: A����;h5  § 2� 9 �%Q ' 

Q��/8�� «G�� ,M��³� ]� (SAT) r I` § 2 �5 �% Q '
Q��/8�� «G�� M��³�w ���Z0 b�g`�/�� 45 �Iuc . '�< 

]GR8 �� ´�S �� ) Y�3�� , ,C� /D�� &�S i0C �'  

,���P�g��3�/8Z� �?Zc0  (SAT)�g��g�� �/H��� )  w 
 b��0�� �%�3� )0�1996�, 12! ]�� DH 45 
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 �'�( ) C�/D�� ?���' C0 � b0� �8�� t �� C0� Y�
¶���� dI�¥�, ]�DH C^Z Q' �I����� �	��8�� M�� ) 

�I'�P0 �'D8' C0� ) C�/D�� ?���� ·hpP, C^ Z Q'0 
%�3�� vH��	c �'Y�?����� &�8� �JI, Q' �IJ����  w ,0

 �I����� Y��'�L� Q' ?gi ��A8%� Q< �%�3�� 1x�i
 ���P�g�� ���K��� �(3�C� /D�� Y�3� /8Z�0, � u3�/8<�	 

 j  ��T�� C�  /, ) pKI  �< +8B  �� C�  /D�� ?��  �' ��  	c
 +8B� 3�I�' ]!c b�2 .	�D��	0 ,}��8B' �f0 vxI+:H0
 C0� ) £���� ]I��8�� Y�B%>' ) j��T�� C�/, ) vI�<

���P�g�� �(3� �! b0��8�� t�� w 
 {�� i0 .� 8%�! � %�3� &�S i(hoschl & 

kozeny, 1997) E8�� � < �3 , ; < 6� �8�� 12 ! 
 C^ Z jT�� �/�U C�' ) Q��/8�� ?BxH ;< Y�?o8'

 Y�P�I	 1'A8%� rI` ,�%�3�� Q' Y��+% ²^�92 
/, Q�S  �� �  /�T�� Q  ' V�  /��U��  � ��  < j  T�� �  I�i ) 

1992�1993� ��A8%� ]H0 ,m��%c 3� RP[� . I�f 
�� ) Q��/8�� ;< 6��8�� ��8��W�3�� C�− �8% �	 

�I%�3� C�:2−0 ,C���²^g �� Y��+B�� EJi�
��  w
Y� Kec0 QJ\  8� =S �� ·h� J+�� bc � %�3�� d_� 8P 

M� �OIx�� ) C� /D�� 3� /8Z� � �I8P0 ,M��OIx�� ) M��k�, 
 y� ID' � (3�0 ,jT�� �%�3� �'D8�� �2�0� ]IIDH0

§2 ExU���� ��/H3[�Y � RP 32 %C �' Q�� /H Q ' 
 .G� 	 l /+8H � �c0 ,y��B �� .:x�� ���� �8` �/�T��

²^g�� Y��+B�� ) EJ���ik� ���+�� ) =�!�(w  

)0� Z¬0 dI /� � %�3� Q�� baig et al. 2001 �
]IID8� j U0 jT�� �/�U C�/, 3�/8Z[ =>/+8�� 9:�� 

¸H��G	 b�+%k�, �� r I` 3� �T %��	 3� /8Z[� �S ! 
 �I�°�3��5k� Cp<� IBA�, QJ\ 8� )��' 3�/8Z� �!0 

 ,Y�I ������0 ,M� I`k�0 ,M�IJIG��0 ,M��OIx�� ) ���%c
��OI��Pa� �o���0 w Y��2 �� � /�U Y�P�I	 1'A8%�0

 ��     (�X Q�S     �� 40k� ²^g     ��) ���     <k� 
1789�1998�1899� w �A8   %�0m��   %c .   I�f 

 � %�3�� d_�8P Y�Kec ,0 ,Y�P�I/�� .I�R8� 3�RP[�
 V�,^< V�xI��  V�( .	 �� GH V� '�+' b� GH  d_� 8P � 	 

_�K+�� Y�3�/8Z[��I Y�3� /8Z� d_�8P0 jT�� �I�i �/�T� 
 C�/D���r=0.057�, Y�Kec pi  V�,^< ) j��B�� }�¹[� 

 �/�T� E_�K+�� 3�/8Z[� d_�8P0 C�/D�� 3�/8Z� Y�(3� �	
 b�+%k� jU�r=0.172-w� 

c pin�( b� ���� �2002 � � %�3� 45 12 !
 � IJi�
�� m^ T�� Y[�' �	 ��/H3[� �(3� �2��'

 F�GH0 ,�'���� ���P�g�� ) Y[���01P Q' �%�3�� �+I< 
844 Y� I�G�� ) � �	���� �+B �� � /�U Q' �/��U0 V�/��U 

�  I'�G` Y�  �'�( �  	3c Q  ' �  x�8A��, Q  ' t  º0 
b�3k� ) �I�!k� Y��'�L�, � %�3�� d_� 8P Y�Kec0 

' bc C �'0 � IJi�
�� Y[��� �	 ��/H3[� Y^'��
 � ��P�g�� C�' bc0 ,�I_�:`5 ��[� Y�h �'���� ���P�g��
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 [5 §  x� [ �  '����4.5 % C  �J�� §  x�� Q��  /8�� Q  '
j��T�� EJi�
��w 

 {��J��� �%�3� 12!0�Alshumrani, 2007 �
 �'���� Y�3D�� 3�/8Z[ =>/+8�� 9:�� ;< 6��8�� 45
 ) �  I�'�L� �  �`��� m^  T� �  '���� �  ��P�g�� C  �'0

 F�GH0 ,�����B�� �I	���� �G�J��1P Q ' � %�3�� � +I< 
�2170 �n�D�� �c ��'�( Q' V�/��U, Y� P�I/�� .I�f ]H0 

� �8�� E T¥� 3� RP[� .I�f ��A8%�	, Y� Kec0 
U�/H3� d_�8+�� V� .:x�� C���0 �'���� ���P�g�� C�' �	 

��W�340k� �+B �� EJi�
�� C���0 C0k� , r I` 
 £��` �'���� ���P�g�� C�' Y§211 % ) Q�� /8�� Q '
 ,C0k� W�3  �� .:  x�� C  ���022 % Q��  /8�� Q  '

 3� /8Z� § 2 &�S i ,40k� �+B �� E Ji�
�� C�J��
 £��` Y�3D��1 % W�3 �� .: x�� C�� Q��/8�� Q'

0 ,C0k�8 % Q��/8�� Q'��'�L� ) 40k� �+B�� C��w 
 b� (3�' � %�3� 12!0�Morgan, 2005 � 45

k� Y�?  o8�� �  �	 �3  , M�:  D8%��  IJ���i ?  �0 
�  IJ���ik�k� M��k�  	 >  /+8�� ;  < EJ���  i�  /�T�� , 

 F�GH01P Q ' �+I��� �469 � � P��O��� � �'�( � /�U Q '
 �� ��� �IG��'k�2003− 2004�, bc d_� 8+�� Y� Kec0 

�k� Y�?o8��IJ���i�  EG��'k� �I�G�� 3�/8Z� ;< M��k�
(ACT),�  '���� �  ��P�g�� C  �'0  � ?  o8' j  P�( 45
t+L�, }3�D' �' ��J8� Y§2 55 % « G�� Q��/8�� Q'

 b� i � ��P�g�� C �' bc0 ,E�'� L� EJi�
�� C��� )
k��gi � �	���� �+B�� ) EJi�
�� C���	 �/+8Ji �I�<�2 

'k� ?� Y�?o8��	 �P3�D�IJ���i�  ¶�¯a� Y�S�� ��Kx'
k� ¼I  TA8�� ,j  ��T��,EJ���  i .  J��� ) �p  �[� 

E<p8([�w� 
 �(�G% (0 pi�(Scogin, 2007 Q' C^ Z 

v:R2 �3 D� � �^�E ! Y�? o8'  :C �' ,� ��P�g�� 

C  ���0 ) 3�  /8Z� C�  /D�� E  G��'k� American 

College Test (ACT),  1 P�i �h5 pI 2 �%�3�� ��I/U0
>/+8�� &�h0 ,�N�¥� v8DxP ;< 0c �I%�3� �R+' C���	 

EJi�
�� E�'�L��/�T�  �+B�� 40k� ) �I�i � ������ 

) � �'�( =30O I')  Y� �[��� � R8�� ,� IG��'k� 
 1o�	 rI`354  V�/��U 0261 ,�/��U 1R�0c0 d_� 8+�� 

bc C�' §2 �'���� ���P�g�� 42 %Q' Q�� /8��« G��  ) 
C��� EJi�
��j��T�� , C� /D�� 3� /8Z� § 2 p+I	 5 %

Q' ¼D2 Q��/8��« G��  ) C ��� ,E Ji�
�� � � ` ) 
 n� % � %�3�� ��I/U �!0 r��g�� .D8B�� ?o8�� §x�

2.5 % Q' Q��/8��«G��  ) C ��� E Ji�
�� ,j ��T�� 
Y�?o8�� Y§2 p+I	  V��J8� 50% Q' Q��/8��« G��  ) 

C��� EJi�
��) �/�T��  �+B�� �I�'�L�40k� . 
�'c b� %�3�xI�i �%�3� �Cliffordson, 2008 �

 Q< ��G�� 45 12! D2�3 D�� Y�(3 �� � �>/+8�� 
 ��3�I�'� IG�0� (��� , 3� /8Z�0 �I %3�� Y�3 D�� 
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 v (0 ; <0 ,=��B �� W3�� ���8%[�0 =��B��
:¥� ]I��8�� ) .I:R8��	 >/+8�� ) �+GJ�� 90�x�� #�
£���� w Q' �+I��� YSZ�c164.106�U  V�/� C^ Z V����% 

k����< 1993−2001, Y3��c0 > /+8�� 9N 45 d_�8+�� 
�P�g�� Y�(3  ��  � − �  o	 M�  T<5 ��  �P Q  < �  �+�� 

Y�(3  ��− �  P3�D' ,Y�3  D�� 3�  /8Z� Y�(3  	 p  i 
cY3��45 &�Si d_�8+��  ¦` 45 �?/i V�,0�2 ��+! bc  �' 

 3� /8Z� Y� (3� ��A8 %�	 d'�z �� ��>/+8�� �3D�� )
 � �3�I�' Y�(3� .,c 90�2 Y�Ke �` ) ,Y�3D��

 �G� Y�(3� V�I/BP zic 90�20 �(����I�(���  w 
 =?  T�� n�  (c0�Almutairi, 2011 � �  %�3�

^ U M��c ; < ��> H E8�� .'����� ;< 6��8�� �3��5 m
 1 P�i0 ,1��G�� ) �`�8x�� �I	���� ��'�L� ) Cp<k�

 �+I����566 �/��U V� m^ U Q ' �/��U0 ��3��5Cp <k�  �
 E�'�   L� ��   ���2009 – 2010�, .   I�f �A�8   %�0 

Y�P�I/�� .I�R8� ��8�� 3�RP[� w d_�8+�� Y�Kec rI`
 ) j ��T�� E Ji�
�� C��� �	 j(�' ��/H3� ��(0

L� �� /H3[� . '��' ½ �	0 ,�'���� ���P�g�� �(3�0 ��'�
 �  JID���0.36 w� �  �[� n�8B  '   +<�0.01� &�S  i ,
 ��/H3�j(�'J��� .g' n�Zk� Y�?o8��	 ,� ,9����0 

�I<p8([� �����0 ,t+L�0 w m^ T�� bc 1 /�c r I`
k��oN  V��J<��c b�i ]!¾ Q ' .\ 2c m^ T�� z ik� 

,V��J<?� M��c bc pi  ,�I8�� G�� Q ' .\ 2c �I8��G�� 

0M��c�iS�� M��c Q' .\2c ²�Pa� ,30O8��0 �( .\2c 
 ) �(0O8�� ?� Q'M��k� EJ���ik�w 

n�  (c03��  % 0  =�  H�2011 (Saldr &Tai, 
�  %�3� 6�  �8�� ;  < ��  �+�� 30�0 M�  �OIx�� 3�B  ' ) 

 � R8�� Y� �[��� ) � /�T�� �� <5 ) � ��P�g�� ��`���
k� Q' �P�G' �+I< ;< ,�IG��'1993 m^ U Q ' �/��U 

 ; < �<�� ��0 40k� ]K8+ % ) Y��'�L�18 � �'�( 
�IG��'c, 1�% � %�3� � 	 � ,^��� �2��' 45 �%�3�� 

 ]K`� �P n'0 ,���P�g�� ��`��� ) M��OIx�� ���� �/�T��
 ]K8 %�3� Q ' 40k� �+B �� ) M� �OIx�� 3�B' �%�3� )

�I�'�L�, Y�Kec0 � DI�0 � ,^< �� (0 �%�3�� d_�8P 
 � '���� � ��P�g�� ) M� �OIx�� ��� ' ) � /�T�� C �' �	
 ,� �'�L� ) M��OIx�� 3�B' ) W�3�� ]K�I:f ��I8P0
 ) M� �OIx�� ���' ) j��T�� C�' bc 45 b�g`�/�� 3��c0
 W�3 �� ]K�I:f ;< V���, V��>/+H V�¡>' z8�� �%3��

 )��'�L� ) M��OIx�� 3�B'w 
 �%�� E+	 n�(c pi�2012 � 12 ! �%�3�45 

�6��8� C���	 �'���� ���P�g�� C�� ��>/+8�� �3D�� ;< 
 ,b�3k�  	 �  N�¥� Y�  �'�L� ) j  ��T�� E  Ji�
��

 F�GH01P Q ' � +I��� �400 � ' � /��U0 j ��UQ � /�U 
�  N�¥� �  IP�3k� Y�  �'�L�,45 d_�  8+�� Y3�  �c0  bc 

 .I: R8��	  I( � /+Ji .J�� [ �'���� ���P�g�� C�'
E�'�  L�, ��  /H3[� .  '��' ½  �	 r  I` �0.31�, p  i 
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1R�0c v8/B P �' §2 �'���� ���P�g�� C�' bc d_�8+�� 
�0.096 �% ¼D2Q' E Ji�
�� C ��� ) « G�� Q�� /8�� 

 ��Z0 ,� �I�, �/BP E!0 j��T��� [ v Pc 45 r `�/�� 
p8  <[� Q  GJ� �  /+Ji �  '���� �  ��P�g�� C  �' ;  < �

}`�� j��T�� EJ���ik� .I:R8��	w 
8�� �%�3� 12!0E'�� Alhattami, 2012 �45 

 3� /8Z�0 � '���� � ��P�g�� C �� =>/+8�� 9:�� �2��'
 @8�'� �	 C�/D��E ,� I+JI�� � �3�KJL� ) � ���0 m5 

+��� �/B+��	 >/+8�� ) 90�x�� �2��' &�Si0t+��0  �DT
 �I+GB��� ��3–¿` � F�GH0 ,1P Q ' � %�3�� � +I< 

�881 � V�/��U, ��8�� ET¥� 3�RP[� .I�f ��A8%�	0 
 I( .G�	 l/+8� �'���� ���P�g�� C�' bc d_�8+�� Y�Kec

� /�T�� EJ���ik� M��k�	 wr I` � ��P�g�� C �' § 2 
 +��/H ;<c �'���� V� � I�i ) m����� 44�%, �/B P . ,c0 

 �%+�� �I�i ) Q��/H5%(3� �2��5 ]H �'+< p+I	 ,Y� 
 Q��/H ;<c §2 C�/D�� 3�/8Z��50 �% m���� � I�i n�

 �/BP .,c0�7 �%n� Y(0 pi ,�3p���0 �%+�� �I�i 
�I+GB�� �DT+��0 t+��� �/B+��	 >/+8�� ) 90�2w 

 b� %3Pc n�(c0�Anderson, 2014 �� %�3� 
c �2��' 4� 12! ¦= �K'�A8%� QGJ� C�/D�� ?���' Q' 

� 3�B  ' ) E�'�  L� j  ��T�� ��  �+	 >  /+8��,M�  I`k 
 F�GH01P � +I��� Q '� 2537 � ) � /��U0 V� /��Un `5 
*<�k� �R8�� Y��[��� ) ��'�( ,�IG��' 1�° ,0 

 � '���� � ��P�g�� C �' ) ]©�P�I	�GPA�, ) C ���0 
k� C�/D�� 3�/8Z�E G��'� (American College Test, 

C    ���0 C�    /D�� 3�    /8Z� ) �Compass� �CMP �
 �2��a�	45 E 8�� �I %�3�� Y�`���0 t+L�0 �J��� 

 . I�f ��A8 %� ] H0 ,�: A8�� . /, �K8 %�3� 1¢
��8�� 3�RP[�, ·hp P � I° bc 45 d_� 8+�� Y3� �c0 

 �H 3�RP[��K�8�� � JID�� bc [5 ,>/+8�� ;< �3D��  � �>/+
 Y�(3� �/B+��	�CMP � Y§ 2 r I` ,;<k� 1P�i

11.6 % ) j ��T�� EJ��� ik� .I: R8�� ) Q��/8�� Q'
k� 3�B'M�I`w 

QGJ�0 Q' C^Z �D	�B�� Y�%�3�� ����8%� 
� �' #^A8%�«: 

c − j��c Y� +I< S ZlH 1 P�i Y�%�3�� }S! 
?oN� � IDID�� ]I D�� �� DH 45 .N�8��	 ÀJBH [ , 

�� j ��c bc p i ,�K8 %�3� 1 �0�` E 8�� ?���J}S ! 
 ��/  � >  /+8�� ) 90�  x�� 45 9�  T8H � Y�  %�3��

0�+88 % � ' � !0 ,�I�G��0 t+L� .g' Y�?o8��v� }S ! 
 ¦.  i Y�  %�3� �  < ,�  %�3�� Q  ' � ,3�  �+��2001 ;

Arnold, Gonzalez, & Gaengler, 2011) �p  i bc 
 £��8 %0 § I( � %�3��2003 (Geiser & Studley, � 

 W�3�� ���8%[� 3�/8Z� [5 C0�+8H�sat � v H3,0 ,¼D2
 3�  /8Z� bc0 ,�  �>/+8��Sat2  3�  /8Z� Q  ' >  /+8�� ) .\  2c

Sat1 w =�  H0 3��  % �  %�3�0�Saldr & tai, 2001 � �
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 C0�+8H[5 � ��P�g�� ) M� �OIx�� ���' Y�(3� �	 �,^��� 
 �+B �� ) � /�T�� C�'0 �'�����'�L�� I 40k� � 3�B '

M��OIx��� ��� ' ) j ��T�� C �' bc d_�8+�� Y�Kec0 ,
�� M��OIx��z8 ) W�3 �� v�I: f ) V���, V��>/+H V�¡>' 

M��OIx�� 3�B'w  
m − &�Si j��c  J8�H 1P�i Y�%�3�� }S! 

a� �©^I�f )�I_�: ` � < �� /H3[� Y^'� �' ; < 
 1'A8 %� E8�� �K+' .I�D��m�� %cf  3� RP[� . I�

��8��, .	 b5 � %�3� 1���H Y�%�3�� Q' ��/�� 
 ��� ' ) � (3��0 j��T�� EJi�
�� C��� �	 �,^���
 �: A8�� v�I: f ��I8P0 ,���P�g�� ��`��� ) �I%�3�

 �%�3� ) �! pi ��'�L� ) ����� &�8	 ¼/H���(Saldr & 

Tai, 2011), U�/H3� d_�8+�� Y�Kec rI`  V��  I	�¯ V� � 	 
 �I%�3�� ����� ) j��T�� .I:f− M� �OIx�� ��� ' − ) 

 3�B �� ) j ��T�� E Ji�
�� C ���0 � ��P�g�� ��`���
����� }S� ¼/H���w 

· − 1   x�8Z� ) Y�   %�3�� �   �	 d_�   8P 
 M��k� ) ��D8B �� Y�? o8J�� � �>/+8�� ��D�� ��3��J8%�

��'�L�	 j��T�� EJ���ik�;c rI`  iY � �	 Q ' 
 ��D8B �� Y�? o8J�� � �>/+8�� � JID�� ������ Y�%�3��

 � %�3� . g' � �'�L� ) ��	���� �+B�� �8`(Geiser & 

Studley, 2003), Y�Kec0 bc Y� %�3�� ��	 d_�8P 
 @.'��< ��+! j ��T�� EJ���ik� M��k� ;< ��>H n�Zc 

.g' : ,�: A8��  � P0 ,� �'�L�0 ,9� ���0 ,t+ L�
���0�� ¦.i �%�3i j��T�� �I<p8([�   Q '(Morgan, 

2005; Almutairi, 2011)w 

  ��0ª`� �S  ! ) �  I	���� Y�  %�3�� j  ��c bc 
 ] ��' � KI�<  J8�H E 8�� ?�� ��� ; < Oi�H � C����
 3�  /8Z�0 � ��P�g�� C �' j P�( 45 � I����� Y� �'�L�

C�  /D��, ,�I:  A��� �  �	�D��0 ,Y�3  D�� Y�3�  /8Z�i 
E8��0 E 8�� � I_�K+�� � (3�� QJ � �©�(3� .ZH , 

 ] ��' bc p i ,C� /D�� Y�3�� , �+ N ) � KI�< J8��
��Y�%�3 �c E8�� 1��( n0 ( n ' ]�� DH C0�f � 

C� /D�� Y�3�� , �+N ) ?����� }S! Cp�8%� w 1 P�i0
 ,b�%?	 ��/H3� .'��' 1'A8%� , Y�%�3�� ]��'

�%�i ��8�� 3�RP[� .I�f0 Q� JT� � � ,�I_�:`5 ._
�g`�/���K8'A8 %� E8�� Y^I�R8�� �'^% 45  w bc [5

 �IJI��8�� Y�3�T8��0 �©��I	0 Y�%�3�� Y�+I< 6^8Z�
 ��J8B �� � �(���� E<8B H ����: 8,[�0 �I<p8([�0

Q'O �� 30� ' �' �K8I,�:' Q' il8��0 C�/D�� ?���� w
pi bc ��+!  V�+��/HH0�xH0  V�) Y� %�3�� d_� 8P , [ v Pc0 

(�H ) C� /D�� ?�� �� � �>/+8�� �3D�� ) ��U�, ��I8P 
�/�T�� EJ���ik� M��k�; ��JG' �%�3�� }S! YM�( �S� 

 C� /D�� ?�� �� =>/+8�� 9:�� C�� ) �g`�/�� ��KL
 O �H E8�'� (0 � '�< � I+JI�� Y� �'�L� ) �'A8B��

#�:¥� v(0 ;< M��+N0w 
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%C��# DE�
�: 

Q' => /+8�� 9: �� bc À\ 8� s/ % � ' C^Z 
 Y�%�3��0 ²�R	k� Q' ?gi ) y3��0 Á@,�+ �� C���'

 �� �S!0 ,Y��¢>��0�/ [5 ,v 8��I`0  ����� �S! �Iuc 
S! bc} Y� Kec  D2 ,� K�_�8P ) Y0� x8H Y�%�3�� 

 �I	�¯5 �,^< Y�%�3�� ��	 d_�8P� V>/+H0 C �� V�I( 
��P�g�� ¦. i �%�3i ��'�L� ) EJi�
�� C���	 �'���� � 

Q  '� :  �+��,3� 2001, ,b�  ���� 2002 ;Wolfe & 

Johnson, 1995; ,Q�� Z¬0 ���I��� 2004 ,�IB �� ;
2004; movgan, 2005; Sdlder & tai, 2001; 

Scogin, 2007; Alshumrani, 2007; 2010 ,=�K��� ;
2011;Almutairi, 2011 ; Arnold, and another, 

2011; Alhattami, 2012 w� Y� %�3�� Q' ��+! bc pi
 � JI, C�/D�� Y�3�/8Z� §xH rI` &�h tG< Yic �'
 Q ' �'���� ���P�g�� C�' ) j��T�� �(3� }§xH �� zic
 �+B �� ) j ��T�� E Ji�
�� C�J�� §x�� Q��/8�� �/BP

40k� �I�'�L�, ¦.i �%�3� ) �! pi  Q' ��+�� ,3�2001; 
Anderson, 2014�; �  �	 d_�  8P Y�  Kec �  ` ) 

 V�\xA+' V�>/+H 0c ,V�( �xI�� Y�,^< Y�%�3��� E+	
 ,�%��2012�Â pI20 ,� ��	 Y�Kec C�/D�� 3�/8Z� 

 �xA+ ' � !>/+H C�/D�� Y�3�/8Z� bc Y�%�3�� d_�8P
 Y�  %�3�� }S  ! Q  '0 ,�  /�T�� E  Ji�
�� C  ���	

� ,b0�Z¬0 ���I���2004 ,=�K� �� ;2011,�IB �� ; 

2004 ;Arnold, and another, 2011 Scogin, 2007� ,
 Y�%�3�� }S! d_�8P �	 m3�\8��0 Y0�x8�� �S! .g'0
 ,� I+JI�� � �I/�� ) ��>/+8�� Y�%�3�� �R� 45 �2��a�	

 @̀  E8�� �2�0�� `c z8��Y @ @g`� /��	 � }S � �� ID�� 
�I+JI�� ��I/�� ) �%�3��,  pibc ��A8%� 3��J8%� ?���' 

) & �h b� i M��% C�/D�� 0c ,M��+ N0 O �H E8�'� ( 
 p  P0� Y��+  % �  �� �  I+JI�� Y�  �'�L� Q  ' �  u?�

G�� �K<�\Z5����>/+8�� �©3,0 �K8I�<�2 Q< ; . �¯ 
 . '>�� =S �� ,r R/�� �S � �%�' �(���v +' bc � D� 

 E�P�N 0c ,�J_�D�� <�BH Y�P�I	0 Y�'���' ) 3��D��
O �H E8�'�(0  ) �I<� ��' Y�3�� , h� X� ) M��+ N

 �� +! b� G� r IR	 m^ T�� 3� I8Z�0 C� /D�� �I�J<
 Q' �'D8�� �	 ������ sIDf0 Y�3��D�� }S� b�+�JU�

m^T��w 
)0 ��G�  ' b�  g`�/�� �  A�� s/  % �  ' M�  � 

�I��8�� ���%k� ) �%�3��: 
1 − .!k� M��k�	 >/+8�� QGJ� ��iEJ� j ��T�� 

 ) C� /D�� 3� /8Z�0 � '���� � ��P�g�� C �' C^ Z Q '
?M��+N0 O�H E8�'�( 

2 − .! ?���� =>/+8�� 9:�� ) 6^8Z� (�� 
?�I�G�� 6^8Z�	 C�/D�� 

3 − .! ����� =>/+8�� 9:�� ) 6^8Z� (�� 
 ?t+L� 6^8Z�	 C�/D�� 
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F��GH DE�
�: 

.  gJ8H 6�  !c r  R/��  I���2 6��  8i� )  �
� I+JI�� Y� �'�L� ) C� /D�� jI��%c0 Y�M��(5, Q ' 

a� 6��   8i� .   (cY�   I	�¯ }S   ! ) Y�I/�B   ��0 
Y�M��(a�, Y� �'�L� ; < �J_� D��  �0OH ] � Q'0 

 M� D	5 0c ? IoH ) ]!<�BH bc QGJ�� Q' E8�� d_�8+��	
C�  /D�� Y�M��  (5,  A�H Q  GJ�0 �I }S  !k� 6�  ! 

;< 6��8��	: 
1 − 9:��>/+8��  C�'0 ,C�/D�� Y�3�/8Z[ =

 �'���� ���P�g���C� /D�� ?���' � E8�'� ( ) �'A8B ��
M��+N0 O�Hw 

2 − 6^8  Z� C�  /D�� ?��  �� =>  /+8�� 9:  �� 
�I�G�� 6^8Z�	w 

3 − 6^8  Z� C�  /D�� ?��  �� =>  /+8�� 9:  �� 
t+L� 6^8Z�	w 

��IH DE�
� : 

QGJ� �Iuc ÀI��H rR/���I��8�� ��D+�� ) : 
1 − .'>� bc ]KB�� � <�D�� ]<� ) rR/�� �S! 

 ?�� �� � �>/+8�� Y� %�3��	 � D��8�� ²� R/�� ����+��
Y��'�L� ) C�/D��w 

2 − [ => /+8�� 9: �� 1 �0�+H � %�3� (�H 
 �H E8�'�( ) C�/D�� ?����O ] �<  ` ; < M��+ N0 

 @g`�/���w 

3 − �0OH M��+ N0 O �H E8�'� ( ) ��0>B�� 
��	� Y�P�I/�DI,� ] � �+B 8� � 8` ;C� /D�� ?���' Q< 

 �/�T�� 3�I8Z� +< �D/T�� ?���J�� �I/B+�� �Iuk� �2��'
 ) � �+�� ��� <5 � N�2 ] � ÀI8� �� ,��'�L� ) C�/D��

C�/D�� ?���'w 

$	E#7�� DE�
�: 

���
� 5J���
� 1Predictive Validity:3 

1x�8Z�=>/+8�� 9:�� Y�x���H ,+ J2  Q ' ]K
 F�<v2 vPl	+H >/ : 45 => /+8�� 9: �� ?�� rI`" �3 ,

� x�� s `^�� M��k� 	 >/+8�� ;< 3�/8Z[�� � ! =S ��0 
&R��"�  ,¿Z2004# ,72w� 

v2 ¤�<0 =���T�� �1997 � � 8J8� E 8�� �3D�� vPl	
 v I�< b�GI % p	 >/+8�� .(c Q' y�ID�� 0c 3�/8Z[� ��

0c �xN ) ��x�� � Q' �IN�Z./D8B�� ) �_�:¥w 
v2 F�<00 �J< b0�Z¬� 2010 � > /+8�� � �0�� vPl	

 V̂ /D8B ' v �J< ) � ' �A � �M�xi0 ���+	 w ]K+ '0  
 F�< Q'v2 v Pc ;< Ä 3� /8Z[� d_� 8P � 	 � ,^��� �� ¯5

�< .:RP &� d_�8P0�KI./D8B�� ) Å�  ,] R�'2005 ,  
# 272w� 

v2 �����0 V�I_��(5 b�g`�/�� vPl	 E +�� �3 , ?�� �' 
 M��k�  	 >  /+8�� ;  < M��+  N0 O  �H E8�'�  ( ) C�  /D��
 .'��' ��¯�	 9:�� .'��' jB�0 ,�/�T�� EJ���ik�
 � '���� � ��P�g�� C�' E!0 C�/D�� ?���' �	 ��/H3[�
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 ) � /�T�� .I: R8� E Ji�
�� C���0 C�/D�� 3�/8Z�0
40k� �I�'�L� �+B�� wM��k�0 ) v +< z �� EJ��� ik� 

¼D2 EJi�
�� C���	 �%�3�� }S!w 
'�	�� ���B
� 1Admission criteria:3 

 Q�I!0 &��P3�� �K2�<�1989 � Q '  � P ��l	
 FG�Y� Q GJ� Q�S�� #�A�k� 3�I8Z� ��0�R� M�D8P[� 

�B%>J�� �_�2 zic ��DD� bc w 
6����0 b�g`�/�� ?���'	 V�I_��(5 C�/D�� �l� &�H 

 �K8�  �0 E  8�� �0*  ��0 Y�3�  /8Z[�0 Y�M��  (a�
 M��+N0 O�H �8�'�(3�I�Ji �����	 ��gJ8' ,�/�T�� C�/D� 

 ],3�7 � 7�+H E8�� ,m^T�� b0>� �R_[ Q';< : 
1 − bc ���P�g�� ���K� ;< V̂ N�` j��T�� b�G� 

������ �' 0c �'����w 

2 − bcP�g�� ���K � ; < C�:�� ��< b�G�  � ��
 Y^!>' ;< b��N��� ./D� E8�� ���<k� QJ� �'����

���<c �Bº �0��8� [ rIR	0 ,��^Z ���P�g��w 

3 − bc C� /D��0 sIB+8�� �0¡ j��T�� )�8B� 
��'�L�	 ��R��w 

4 − ��    I8(� ��    �P C�    /D�� Y�    I�G�� ) 
� O i����0 Y�::A8��0E 8�M�� (5 j �T8H Y� C� /, 

� ,M��+N ��'�(2012;�  ,O �H � �'�(2013� w� }S !0
 E! Y�M��(a�0 �0*���' ��DI % g`�/�� b� � %�3	 

��>/+8�� �©3,w 

�K��L�� �6,M� DE�
� : 

�K��
� DE� : 

�A8%� b�g`�/�� ,Ex N��� dK+�� ��p8 <� ; < 
�Y�P�I/� ��2��8��� n� Y��'�LrR/�� .�  w 

$		�� DE�
�:  

1  P F�GH Y�  P�I	 r  R/�� Q  ' d_�  8+��  ��2��  8��  
 n���'�( M��+N m^ T� Y� /��U0 � � %+�� � I�i

 �� ���� � I�i0 ,b�+%k� jU �I�i0 ,�©�::X �IJ�	
 0�G��' �:XE(� ��I	 �&�S i0 ��2�� 8�� d_� 8+�� 
 O�H ��'�( n�m^T� Y�/��U0 � �IJ�	 �%+�� �I�i

 �  I�i0 ,�IR:  �� ��  ����0 j  T�� �  I�i0 ,�©�:  :X  
 �� �< �:X ������ 0�G�� '0 m� %���E(� ��I	 �

 �� < � %�3�� ��DR8�� Q�S��2008�2009�,  ,0 ½ �	 
 «G�� ]!�<�750 �U0 V�/��U;� /�� � (��0 ) j/B �� 

 Y�:  :A8�� }S  ! 3�  I8Z��  �k E  ! E  8�� 1�\  Z 
 ) C�  /, Y�3�  /8Z[�8�'�  L� ��  < 2008�2009� w  

p+I	 �ID	 � !0 ,¼D2 `�0 3�I�� 1�\Z Y�::A8�� 
�� C�'� '���� ���P�g w À ��� £� 8�� C0 L�0� ���H 

 �   D20 �8�'�   L� ) Y�   /��T��0 m^   T�� Y�   P�I	
�3�8A�� Y�::A8�� w 
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���, -&* 11 :3N�O�� $		�� PQ7
� $	�
	7
�� RS DE�
� T ����	, ����  	��! 	BU� $	��>�#
 V*	�>��W 

���	X� ��#%
� *��Y Z	M [��\ 

jUk� b�+% 6 43 49 
������ 57 86 143 M��+N 
�%+�� 177 18 195 

�I�ijT��  10 30 40 
�I�i�IDI/T8�� ������  32 58 90 O�H 

�I�iY�'����� �I+DH0 �%+��  153 80 233 
 �J���  435 315 750 

 
$� �6,M DE�
�: 

�S!S ! ) b� g`�/�� �� ,  ,0 � r R/�� . J�	 
a�Y�M��(�I��8�� : 

1 − C�:��;<  � �'�( Q ' � ITZ Y� 	�TZ 
 @8�'�( 45 ���% &���E C�:�� .(c Q' M��+N0 O�H 

�%�3�� ��o� �	��T�� m^T�� Y�P�I	 ;<w 

2 − �° Y^� % � ,�0 Q ' � 	��T�� Y�P�I/�� 
 O  �H E8�'�  �	 m^  T�� b0>  � ��p  < ) m^  T��

M��+N0w 

3 − ½  ��xH �  �' �3p8  %� ) m^  T�� Y�  P�I	 

&�S� w 

4 − C�  Z�5 �  K8L��'0 j  %��� 45 Y�  P�I/�� 
 ��   ���� �I_�:   `a� �   'O�� ��A8   %�	 V�I_�:   `5

�I<p8([�w 

5 − ·��A8%��K8�,�+'0 d_�8+�� w 

]60	K�C&	��� ��	��
� : 

 �Ix N��� Y�M�:`a� ����8%�	 b�g`�/�� ��,
�+I���; Y� P�I/�� ��I/U ;< 6��8�� &�h0 ,� K����H0 

À���0 C0L� ],3 �2 �¼%�8�� 6�� RP[�0 ¶�B�� 
ÀU�x8��0 M��8�[�0 =3�I���: 

 

���, -&* 12 :3^.����DE�
� $		��
 _`6)�
��  ���
a�� 5*	���� F�6Ea�� b	?c� W 

'd��� ^.���� ^�.�
� F�6Ea�5*	����   ���
a� _`6)�
� R&H ���&  e0H���&  

C�'���P�g��  0.8504 0.8500 0.0474 −0.436 0.443 0.62 0.98 
Y�(3�C�/D�� 3�/8Z�  0.6578 0.6600 0.1042 −0.265 −0.540 0.31 0.97 

C�'40c �+%  0.7678 0.7800 0.0933 −0.710 0.178 0.32 0.98 
C�'��	�3 �+%  0.7198 0.7200 0.0864 −0.171 −0.342 0.40 0.91 
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ª`^�0 ],3 C0L� Q' �2 � Y�(3� bc��� 2c 
rR/��Q' �/��, £�8<[� ����8�� ; h5 bc ¼ %�8�� ]I , 

 ��D8B �� Q�? o8�� ^ i ; < &�h0 �	3�D8' ¼I%���0
��'���� ���P�g�� C�'0 C�/D�� 3�/8Z� Y�(3�w� 

��	,M��f� ��J?g
� :+ � =S ��0 � ; < Ä . !

k� M��k�  	 >  /+8�� Q  GJ�EJ���  i �8+B  �� ) j  ��T�� 
 � �	����0 40k� �8I�'�L�Q ' �' C^ Z  � ��P�g�� C

M��+ N0 O �H E8�'� ( ) C�/D�� 3�/8Z�0 �'����?Å ] H 
 M��(5.I�f ��8�� ET¥� 3�RP[� (Multiple linear 

regression)C�/D�� ?���� =>/+8�� 9:�� m�B� w 
 

���,1 3 :3-�&	�� h����� i	��*a� R�	�� '� j�
 L�
ah� :�	��
� ���&� ���E�
� R�	��� ���B
� ��$		 h�6UH DE�
�W 

 R�	�� h����� i	��*a� 1R3 N�6� h����� i	��*a� R�	�� 1R23 ���&1 F3 �
a�
� 

C�'���P�g��  0.625 0.390 �+B��40k�  
C�'3�/8Z[� �' ���P�g��  0.659 0.434 

286.50 0.000 

C�'���P�g��  0.589 0.346 �+B����	����  
C�'g�� 3�/8Z[� �' ���P� 0.609 0.371 

220.00 0.000 

 
 �� /H3[� . '��' bc s	�B �� C0L� Q' À\8�

 �'A8B �� C� /D�� ?�� �' �	 ��8��� � ��P�g�� C �'
 �'����–C� /D�� 3� /8Z� Y�(3� �, E Ji�
�� C ���0 

 � JID�� ½ �	 40k� �I�'�L� �+B�� ) j��T��0.659 � � 
�,0 ����U �,^< ��(0 45 ?�� C� /D�� ?�� �' � 	 ��

40k� �I�'�L� �+B�� ) j��T�� EJi�
�� C���0w 
pi �� /H3[� . '��' � 	�' �JI, bc V�\�c À\8� 

�  �R8�� .  '��' � �  JID�� 1  o�	0.434 =c bc �/B  P 
�K%5� ?�� �' E !0 ��D8B�� Y�?o8�� C� /D���  C �'

 �  ��P�g���  '���� –C�  /D�� 3�  /8Z� Y�  (3�  � ?B  xH )
 �	�8�� ?o8�� ) ²���� Q��/8���
�� C���EJi� �+B �� 

40k� �I�'�L� �E!43% ,=c bc 43 % .N��� ?o8�� Q'

��D8B�� Y�?o8J�� ���� �	�8�� ?o8�� ) w V�\�c �K�� pi
 bc 3�RP[� Q��/H .I�f Q'�F � �K8JI, 1o�	0.286.50 

 ��[� n�8B' +< V�I_�:`5 ���� �JI, E!0�0.000�, �� 
 E+��vPc�? o8�� C^Z Q' �	�8�� ?o8��	 >/+8�� �++GJ� Y 

��D8B��,���+�' >/+8�� �JI, bc0  w � ' bc [5� T<c �S ! 
� '���� � ��P�g�� C �' �! d_�8+�� jB` ���+�' >/+8��; 

�i rI`b ��/H3[� .'��' �	�' 0.39 �' +<0 ,} `�� 
 ]H�2��5�' b� i C� /D�� 3� /8Z� Y� (3�  . '��' � 	

 ��/H3[�0.434 =c bc �2��5 C� /D�� 3� /8Z� Y� (3� 
 }3� D' � ' n� %  �R8�� .'��' �OH � �/+8Ji0.04 

¼D2, pi bc �@g`�/��'�, � E TZ 3� RP� . I�f M��(�	 
�! `�� C�/D�� 3�/8Z� Y�(3�, . '��' � 	�' b� G2 
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 =0�B� ��/H3[�0.15 =c bc l/+8H C�/D�� 3�/8Z� Y�(3� 
�(3	k� j ��T�� M��l	 �xI�� EJ��� i v ,�R8��  �	 

�  �'�L�	 w�/B  +��	0 �+B  �� ��+��  	0 �  �	���� �  I�'�L� 
 ]  ,3 s	�B  �� C0  ����3 � ��  /H3[� .  '��' bc   �P

 E Ji�
�� C ���0 �'A8B�� C�/D�� ?���' �	 ��8��
��+B� � JID�� ½ �	 ��	���� �I�'�L� 0.609, 45 ?� � � � 

�U �,^< ��(0 EJi�
�� C���0 C�/D�� ?���' �	 ���
 . '��' � 	�' �JI, bc À\8� pi ,��	���� �I�'�L� �+B��

 ��/H3[���R8�� .'��' � JID�� 1o�	� 0.371, bc =c 
 ²�� �� Q��/8�� ?BxH ) ��D8B�� Y�?o8�� ��K%5 �/BP

 �	�8�� ?o8�� )E! 37% Q��/H .I�f Q' V�\�c �K�� pi ,
RP[� bc 3��F � � K8JI, 1 o�	220, � ��� � JI, E !0 

 ��[� n�8B' +< V�I_�:`5�0.000�, �� �++GJ� vPc E+�� 
 bc0 ,��D8B �� Y�? o8�� C^ Z Q' �	�8�� ?o8��	 >/+8��

���+�' >/+8�� �JI,w 
 

 

���,1 4 :3 �����
� ����	� J���#
 h����� *��Ea� R�#kl��?#
m�f� l����	X�  ����6
�� :�	�� �Q+ '� ���B
� 1 ��	�
� ���	�
� ����– *	g��+� $	g,*h 

���B
�3W 

'd���  R�	��*��Ea� B  R�	�� 5*	���� *��Ea� Beata ���& T �
a�
� 

1	��3�RP[�  −0.239 − 6.338 0.000 
C�'�'���� ���P�g��  1.095 0.556 19.172 0.000 

�+B��40k�  

Y�(3�� C�/D�� 3�/8Z 0.197 0.220 7.597 0.000 
1	��3�RP[�  0.141  2.991 0.003 

C�'���P�g��  0.479 0.548 18.259 0.000 �+B����	����  
Y�(3�C�/D�� 3�/8Z�  0.305 0.161 5.364 0.000 

 
�5 s	�B�� C0L� )�3� 3� RP[� 1	�� ]I, 45 

< ��D8B�� Y�?o8�� 3�RP� Y^'��'0�	� 8�� ?o8�� ;, 
Q'0 �� ��^Z QGJ > /+8�� � ����' �	�8i �+B �� � I�'�L� 

«� pi 40k�: 
C��� 40k� � I�'�L� �+B�� EJi�
��  =0.239 

 × � '���� � ��P�g�� C�'� +0.197 × � Y� (3�3� /8Z 
C�/D��� 

 �8I	 ]I, z�H0Q < . i ��K %a E/B +�� b�� �� 
��D8B�� Y�?o8�� Q' ?o8' Q'0 ,�	�8�� ?o8��	 >/+8�� ) 

 Q�?  o8�� �  gic bc ª  `^P C0  L� 45 �  �+�� C^  Z
 �	�8�� ?o8��	 >/+8�� ) V�'�K%5 ��D8B��� EJi�
�� C���

40k� �I�'�L� �+B���, r I` � '���� ���P�g�� C�' �! 
 �/B+	 ]KB��55 �% ? o8�� ) . N��� Q��/8�� ?BxH )
3� ]� ,�	�8�� �/B +	 ]KB H r I` C� /D�� 3�/8Z� Y�(
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�22 �% ,�	�  8�� ?  o8�� ) .  N��� Q��  /8�� ?B  xH )
 ]I, &�Si0�T �  +< V�I_�: `5 � ��� V� �I° ��c ª`^P

 ��[� n�8B'�0.000� Q�? o8�� ^i bc ;< C� �S!0 ,
 ��D8B  ��� �  '���� �  ��P�g�� C  �'– 3�  /8Z� Y�  (3� 

C�/D�� �?BxH ) ��K%5 p� ,�	�8�� ?o8�� ) Q��/8�� �/BP 
>/+8�� �����' ) pK+IJ\H QGJ�0w 

pi � I�'�L� �+B �� > /+8�� � ����' � 	�8i QGJ� 
«� pi ��	���� : 

C  ��� �  I�'�L� �+B  �� E  Ji�
�� �  �	���� = 
0.141× �  '���� �  ��P�g�� C  �' � +0.305 × Y�  (3� 

C�/D�� 3�/8Z� w�z�H0� b���� Q< �8I	 ]I,  ��K%a E/B+�
 ,�	� 8�� ?o8��	 >/+8�� ) ��D8B�� Y�?o8�� Q' ?o8' .i
 Q�? o8�� � gic bc ª`^P C0L� 45 ��+�� C^Z Q'0

 �	�8�� ?o8��	 >/+8�� ) V�'�K%5 ��D8B��� EJi�
�� C���
 �I�'�L� �+B����	���� � �!C�'�'���� ���P�g�� , r I` 

 �/B+	 ]KB��54 �%H ) ? o8�� ) . N��� Q��/8�� ?Bx

 �/B +	 ]KB H r I` C� /D�� 3�/8Z� Y�(3� ]� ,�	�8��
�16 �% ,�	�  8�� ?  o8�� ) .  N��� Q��  /8�� ?B  xH )

 ]I, &�Si0�T �  +< V�I_�: `5 � ��� V� �I° ��c ª`^P
 ��[� n�8B'�0.000� Q�? o8�� ^i bc ;< C� �S!0 ,

 ��D8B  ������� �  ��P�g�� C  �' �  '– 3�  /8Z� Y�  (3� 
C�/D�� � ,�	�8�� ?o8�� ) Q��/8�� �/BP ?BxH ) ��K%5 p�

>/+8�� �����' ) pK+IJ\H QGJ�0w 
��	,Mn	�
� ��J?
� :;< �+� =S��0  : ��+! .!

 6^8Z� 	 C� /D�� ?�� �� => /+8�� 9:�� ) 6^8Z�
 M��  (5 ]  H ?�  I�G��.  I�f �  �8�� E  T¥� 3�  RP[� 

�Multiple linear regression � 9:   �� m�B   �
�I�G�� �D20 C�/D�� ?���� =>/+8��w 

 V���P0 ¦. i n� C�/D�� Y�3�/8Z� 6^8Z[  Q ' 
O�H0 M��+N E8�'�(; ��, D2 b�g`�/�� . I�f m�BR	 

` ;< ��'�( .i n� Q��/8���«� pi : 
 

 

���,1 5 :3R�#k	7.��� l� ��6)#
 /	oa� 5h	AH :�	��
�  	��! ���	, T m�f� ����	X� ��?#
 �����
� ������ ���B
� '�	�� ��*	���� �&���
� p#7� $W 

*���:�	��
�  [��\$	��6��  $	,*h��6c�  ^.���$	��6��  F �
a�
� 

�	 Y�<�J���  6.807 2 3.403 
.Z��Y�<�J���  169.578 384 0.442 

«G�� 176.85 386  

 
7.707 

 
 

0.001 

 

À\8� Y�h 90� 2 �� (0 s	�B �� C0 L� Q' 
 �  �[� n�8B  '   +< �I_�:  `5 �  �[��0.001�, �  	 

 � �3�I��� E,�� /�� s �T' ) M��+ N ��'�( ) Y�I�G��
 ,40k� � I�'�L� �+B�� EJi�
�� C���0 C�/D�� ?����
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 =cvPc C�/D�� ?���' >/+H ) 90�2 (�H � ���P�g�� C�'
 �'����– C� /D�� 3� /8Z� Y� (3� � EJ��� ik� M��k� 	

B  �� ) �  /�T���+ ?  o8� V�  D20 40k� �  I�'�L� ,�  I�G�� 

 Ei� H 3� /8Z� ��A8 %� ] H 90� x�� }S! }�¹� �2���0
���/�� Y�P3�DJ��w 

 
 

���,1 6 :3���&���� *	��+� q��>�.	� 5J���
� ���
� T $	�#%
� l� ��6)#
 F W 

��#%
� ��#�f� r` .8	� 8  =49 ��#� 8 q�#�
�  =143  ��#� 8 �.��t�  =195 

�I�ik� jU b�+% �  =0.59    
�I�i � ������  =1.01 0.419*    
�I�i � �%+��  =0.84 0.247 0.172  

 
À\8� s	�B�� C0L� Q' �Ei� H 3�/8Z� d_�8P� 

 � �[� n�8B' +< �I_�:`5 ��[� Y�h 90�2 (�H vPc
0.001I�i �	  @8Ek� jU b�+ % � I�i À��: � �� ����0 

 �>/+H � ,� . ,c C� /D�� ?���' bc E+�� �� ������� Q ' 

 [ p+I	 ,b�+%k� jU �I�i ) �'A8B�� �!�_��P (�H 
 ������ E8I�i 0c �%+��0 b�+%k� jU E8I�i �	 90�2

�%+��0w 
 

 
���,1 7 :3R�#k	7.��� l� ��6)#
 /	oa� 5h	AH :�	��
� ��� ���	, T m�f� ����	X� ��?#
 �����
� ������ ���B
� '�	�� ��*	���� �&���
� p#7� $W 

*���:�	��
�  [��\	��6�� $ $	,*h��6c�  ^.���$	��6��  F �
a�
� 

�	 Y�<�J���  1.0548 2 0.774 
.Z��Y�<�J���  100.148 360 0.278 

«G�� 101.697 362  

 
2.783 

 

 
0.063 

 

 
 Y�h 90�2 ��(0 �< C0L� C^Z Q' À\8�

`5 ��[��I_�:k� j ��T�� M��l	 >/+8�� ) EJ��� i  +< 
 ��[� n�8B'�0.63 � O�H ��'�( ) ²^g�� Y�I�G�� �	

� � I�i ,Y� '����� � I+DH0 � %+�� � I�i ,j T�� �I�i
�IDI/T8�� ������ w� 

��	,MD
	�
� ��J?
� : =S ��0; < �+ �  : !. 
 6^8Z�	 C�/D�� ����� =>/+8�� 9:�� ) 6^8Z� ��+!

 M��(5 ]H ?t+L�Y�3� /8Z� � 2��� �8�D8B ' � 8+I�� 
t+L� ?o8� �/B+��	 >/+8�� ) 9�x��w 
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���,1 8 :3���& *	��+�1 $ 3 ����� ���B
� '�	�� ��*	���� �&���
� p#7� $	7.��� l� ��6)#
 ���	�Au� 	K�
ah j��?�� 'gd�� v	BU� m�f� ����	X� ��?
�

w�X�W 

�0��"�� h��
� ^.����  F�6Ea�5*	����  ���&$  �
a�
� 

3�ih 453 0.7968 0.62583 
²�P5 315 0.7705 0.6206 

0.577 
 0.564 

 

À\8� �JI, bc s	�B�� C0L� Q' �Y = �0.577 
 ��[� n�8B' +< V�I_�:`5 ���� ?� E!0�0.564� � , �

 � 	 �I_�: `5 � �[� Y�h 90� 2 (�H [ vPc ;< C�
 C ���0 C� /D�� ����� ��3�I��� E,��/�� s�T' ET%�8'

40k� �I�'�L� �+B�� ) EJi�
��, �+�J	 v Pc [  (�H 
 � 	 EJ��� ik� M��k� 	 C� /D�� ?�� �' > /+H ) 90�2

Y�/��T��0 m^T��w 
�C&	�� ��	� DE�
�: 

��,�+'� d_�8P � C�>B �C0k : > /+8�� Q GJ� . !
k� M��k�	EJ���i � ��P�g�� C �' C^ Z Q ' j ��T�� 

?M��+N0 O�H E8�'�( ) C�/D�� 3�/8Z�0 �'���� 
 C�/D�� ?���' bc �%�3�� d_�8P C^Z Q' À\8�

�C� /D�� 3�/8Z� Y�(3� ,�'���� ���P�g�� C�' �©3 ,� 
� � I�'�L� �+B �� EJi�
�� C���	 ��>/+8�� 1 P�i 40k

 }3�D' �' ��J8� Y§2 D2 ,�I(43 % ) Q�� /8�� Q'
 ./, Q' ?����� }S! ��A8%� �Iuc ]<� �� �	�8�� ?o8��
 � /�T�� C� /D	 3�� D�� h� X� M� +�c M��+N0 O�H E8�'�(

� }S! bc [5 ,Y��'�L� }S! ) �%�3���Iuk 1 H0�xH 
 ¦.i �	 ?/i .G�	& �h À ��H pi �K+'  . I�f d_� 8P 

(���/2 ,3�RP[� � 45c À\ H� C0k� C�>B �� �	�(5 b 
 � Iuc C�/D�� 3�/8Z� Y�(3� 9�x� �'���� ���P�g�� C�'

�	� 8�� ?o8�� ) Q��/8�� ?BxH ), r I` � ' V� �' �§ 2 
 }3�D'�43�% � ' } `�� � '���� ���P�g�� C�' §x2 ,
 }3�D'�39 �%�8�� ?o8�� ) Q��/8�� Q'�	,5 bc =c �2� � 

 n�  % �\  � � C�  /D�� 3�  /8Z��0.04 �% ��  , r  I`
b�g`�/�� Y�(3 � E T¥� 3� RP[� . I�f m�B R	 

 À\H�2 �!`�� C�/D�� 3�/8Z�bc ��/H3[� .'��' �	�' 
 b�i0.15w ],3 C0( 45 ��+��	0 �4 �  �Pbc . '��' 

 =3�  I��� 3�  RP[��beata � b��  �� Q  < z  �� =S  ��0
�K%a E/B+�� >/+8�� ) ��D8B�� Y�?o8�� Q' ?o8' .i �

 �/82 �	�8�� ?o8��	bc C�' �/B +	 ]KB� �'���� ���P�g�� 
�55 �% � �	� 8�� ? o8�� ) Q�� /8�� ?BxH )] Y� (3� 

/B+	 ]KB� C�/D�� 3�/8Z��� 22�%, pi �3 , bc À\ 8� 
 � I�'�L� �+B �� EJi�
�� C���	 ��>/+8�� C�/D�� ?���'

�� }3� D' �' ��J8� Y§2 D2 ,V�\�c �I( 1P�i ��	��
0.371 �  Iuc ]<  � �  � �	�  8�� ?  o8�� ) Q��  /8�� Q  ' 

 ,� /�T�� C� /D	 3�� D�� h� X� M�+�c ?����� }S! ��A8%�
C�0?�� ��� }S � > /+8�� ��3��J8 %�0 Y�/� ;< , bc0 
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�� �� ��>/+8�� �3D�� ;< ��>H � �I+'O�� �
x��?�  ,C� /D�
pi ?����� �Iuc 1H0�xH  V�\�c . I�f d_� 8P À ��H pi 

3�RP[�, ] ,3 C0( ) d_�8+��  �(���/2 �3 � À\ H�
 Y� (3� 3� I�' 9� x� � '���� � ��P�g�� C�' 3�I�' bc
 ,�	� 8�� ? o8�� ) Q�� /8�� ?B xH ) �Iuc C�/D�� 3�/8Z�

 V��' �§2 rI` }3�D' �' �0.371��� C�' §x2 , ���P�g
 }3�D' �' }`�� �'�����0.346 � ? o8�� ) Q�� /8�� Q '

 n�  % �\  � � C�  /D�� 3�  /8Z� �2�  �5 bc =c ,�	�  8��
�0.024� ] ,3 C0( 45 ��+��	0 ,�4 � . '��' bc  �P

 =3�  I��� 3�  RP[��(beata =S  ��0 b��  �� Q  < z  �� 
 >/+8�� ) ��D8B�� Y�?o8�� Q' ?o8' .i ��K%a E/B+��

��	 ]KB � � '���� ���P�g�� C�' 3�I�' bc �/H �	�8�� ?o8
 �/B+	54 %� I�' ] � �	� 8�� ? o8�� ) Q��/8�� ?BxH )3 

 �/B+	 ]KB� C�/D�� 3�/8Z� Y�(3�16% ,�S!0 �' sx8� 
 ¦. i � %�3� ) M� ( � ' Q ' �Cowen & fiori, 1991; 

3�  �+�� ,2001; Alshumrani, 2007; ,�IB  �� 2004 ;
 ,=�K� ��2011 ;Cliffardson, 2008; Scogin, 2007; 

Morgan, 2005; ,b��0�� 1996 ;Geiser & Studley, 

2003; Alhattami, 2012; Anderson, 2014 � r  I`
 �'���� ���P�g�� C�' bc ;< Y�%�3�� }S! d_�8P Yic

3�I�' z8�� V�I(  V��� >/+8 ,j��T�� EJ���ik� M��k�	 ,0 
� ��(0 45 &�h ���� ��� �� �	 ��8'�0 �,^< 0c ��/H3

 & �H0 � '���� � ��P�g�� ) j��T�� �!SZc E8�� �I%�3��

 �+B�� ) �K%3� E8���I�'�L� d_� 8+�� }S! ´lH0 ,40k� 
 � ��P�g�� ) �2� 8' Á o�� bl 	 �_� � �! �� �x��Ê V�\�c

 [5 �'����bc �g`�/�� b���� Á� ��+! b�i b50 �8` vPc 
  �� }S ! b� 2 [0 �I_�+g8 %� Y[�  ` E ! Y[�E  o/+� 

�KJIJ�H w i � %�3� ) M� ( � ' � ' s x8H � p+I	 ¦. Q '   
�Big and another, 2001; ,b�  ���� 2002 E  +	 ;

 ,�%��2012w� 
��,�+'{�g�� C�>B�� d_�8P  : 6^8 Z� (�� .!

?�I�G�� 6^8Z�	 C�/D�� ?���� =>/+8�� 9:�� ) 
 V���P Y�3�/8Z� 6^8Z[  E8�'� ( � 	 C� /D��

 �� ,  D2 M��+N0 O�Hb� g`�/�� Q�� /8�� . I�f M��(� 	 
k�=��` �.G�  > /+8�� ) 90� x�� �2��� �` ;< ��'�( 

��'�( .i .Z�� �I�G�� ?o8� V�D20w 
1− À\H�k� Q��/8�� .I�f d_�8P C^Z Q' =��` 

 ?�� �� � �3�I��� E,�� /�� s�T' Y�T%�8' �	 90�x��
0 C�/D�� (�H vPc 40k� �I�'�L� �+B�� EJi�
�� C���

0�29 ? o8� V� D20 j ��T�� EJ��� ik� M��k�	 >/+8�� ) 
M��+N ��'��	 �I�G��; 6 � JI, 1 P�i r I`  =7.707 

 � �[� n�8B '  +< V�I_�:`5 ���� E!00.001 � 2���0 
 90� x�� Ei� H 3� /8Z� ��A8 %� ]H 90�x�� }S! }�¹�

�� 1P�G2 ���/�� �� ���� � I�i �	 90�xmean = 1.01 
�I�i0k� jU b�+% mean =.59 pi ������ �I�i À��:� 

 ],3 C0( ) À��' �!�5�  E+�� ��bc/D�� ?���' C� 
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�>/+H �,� .,c ������ �I�i )� j U � I�i ) �!�_��P Q' 
b�+%k� w E,�� /�� s �T' ¼ %�8' b� i p�i vPk &�h0

�����3�I� �,� 1P�i zic .,c >/+8� w pibc b� i � ���8�� 
I�I/U V� .G� ) �/' �! pi �1 w�  (�H �090� 2 � 	 
E8I�i Uj E 8I�i &�S i0 ,�%+��0 b�+%[� �� ���� 

M��+N ��'��	 �%+��0 w � I�i bc 45 & �h �� ��  ,0
 � I����� Y[ ��� =0h �/�T�� [5 ./DH [ b�+%k� jU

 V�(90 %����� �I�i p+I	 �gil2 =0h � /�T�� �8` ./DH �
70 %  ��� Q  ',Y[ 9�  U 6^8  Z� &  �h 45 �  �c 

 n� 8�0 b�+ %k� j U0 �� ���� E 8I�i �	 t�38��
 ; < � �c � � b� GH , E8��0 �I%�3�� ¼T¥�0 d!�+��

�/�T�� Y[�', 45 � I�i Q ' >/+8�� �IP�G'5 .DH £�8��	 
�I�i, pi bc �gic I�i ) �%�3�� 45 �K(�8��  j T�� �

� V�/���P�G� b ) Á o�� � KI2 . D� E8��0 �+��� M�+	c Q' 
k� Y���+�� Q' ���D� ���P�g���I+' � I	
�� �3��5 j8G'0 

 Á o�� �KI2 �gG� E8�� �����	 �P3�D' ��2�R��	 ]I��8��0
�  '���� �  ��P�g�� ), b��IT8B  � [ �  ���� M�  +	c �  gic0 

 ©�DxP �� gG� �I/T�� Y�I�G��	 9�R8�[� Q ' j �T8H0 �
 �' �!0 �+��� ) QGB�� j��T����G b� K(�8I2 V�\ �c 

������ �I�i �K+J� Q'0 �I/T�� ?� Y�I�G�� 45w 
2− À\ H� ] ,3 C0 ( C^ Z Q ' �7 � .  I�f

k� Q��/8��=��` E,�� /�� s �T' Y�T%�8' �	 90�x�� 
?���� ��3�I��� � I�'�L� �+B�� EJi�
�� C���0 C�/D�� 

 40k� �  �[� Y�h 90�  2   (�H [ v  Pc O  �H �  �'��	
 ?�� �� � �3�I��� E,��/�� s�T' Y�T%�8' �	 �I_�:`5
 � I�G�� ? o8� V�D20 40k� �I�'�L� �+B�� C�'0 C�/D��
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