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ABSTRACT: This study aimed to identify the effectiveness of a career counseling program based on the theoretical developmental 

approach in order to raise the level of career awareness among technical college students in Saudi Arabia. The study sample consisted of 32 

students from the technical colleges students in Tabouk, who were distributed randomly into two groups, the experimental group and control 

group so that each group consisted of (16 students). To achieve the objectives of the study, a career counseling program based on the 

developmental theoretical approach in career counseling, was developed and applied to experimental group , and a scale of career awareness 

was applied to the two groups before and after the application of the counseling program to the experimental group. The Study concluded 

that there were significant differences between the experimental and control groups in raising the level of carrier awareness in favor of the 

experimental group. Also, the results assured the effectiveness of the career counseling program after one month from the termination of the 

program.  
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 &�5�z� 	 ?F� �� � ,R-Q 0 S�F�R��� O,R{ 6�*��5
�,Fs+c;� S�%��� �,-@��l 
 6r  �r��� N�  c`5�2011 � <= JD  ! �  I�&�

	 �t` m�_.+I�  C;�! ? +��8-� ? �� �� A&= ?�� C�
 KL 7� ? -@�� &�� .�� Z� �� N�+> % X>b 0 �	�I5

�s  F �-7�>  	 w�!�  8�� �  .7-% 0 ��  Iz� ^,  ��+�� l
5 P  % �  I�&�� �  -,F J C�/Q�36 � ©_  �� P  % V�  *��M

 0 S�c& �� 42` EF ���o�H� ^!5 ��Iz� ·����
 ,?-@�� &��.�� Z��; ¬*.�� d�,.��5� A` �` BY� +-�� S&

 EF ��	&Q P�i��5 �,C���� �,*���+�� �F�R��� 0 KL7��
 �� [ �	� I � ��8C <= -+> � 6i�� 6��A&]� B%�Cj��
 X> b 0 �7	�\�� �F�R��� 0 KL7�� m��` P% 4\D`

?-@�� &��.�� Z��� N�+>% � �;� S�Z n5� D �� c55 ,
 w-+>�� �,*���+�� �F�R��� p��_� �,Y�_v= � ��8C <=

C;�! l s[ �c��f� N�c`�2011 � <= JD ! � I�&�
 N�+>% 0 ?-@% ?�� k,c�Q B%�C�	 �,���D EF G��+��
 �-,F N� �q-�� aD��+�� N�+>%5 ?-@�� B\-�� X>b

 P  % �  C�/% ��_  2�44 � �  �%�c KL  M P  % V�  *��M
�Y�+C S�@¡` ,d�	�2 ��7�>��� @ S�Z n5� D �� c5 

 	 �,Y�_v= ��;� � ,*���+�� X+F� R��� S�7 I�+% X
 d� ,.� 6�*�� &�*+�;� EF �7	�\��5? -@�� B\ -�� 

�,*���+�� �F�R��� p��_�5l 
5 �.��+��� S�c`�2011 � 4[ �,�F�D ��v �I�&�

 ^��+ �� 0 r +�*%5�[ �Z� RC5 ¸ �T�� �Z� R-�� P%
 N � &�� .�� Z� ��5 ? -@�� ?F� �� �,R-Q 0 ?Fs+c;�

 ©_�� S�*��M P % �I�&�� �-,F JC�/Q ,·�����45 �
z� ·���� ©_�� S�*��M P% �*��M � I&% P % ��I

�Y�+C S&�  A` ,�  ��C���� )�  /���  @ �` <= ?7  I�+% 
 ? -@�� ?F� �� � ,R-Q 0 E F` X+,*�� �+�� X+F�R���

�7	�\�� �F�R��� O% �C&�.��	 &��.�� Z���5l5  �I�&� 0
 X%`�2011 �% <= JD! ?+�� 0 � ���� �� @% �t` �D��

 KL M N � J 2��� w&��= w&� @%5 ?-@�� ?F��� �,R-Q
 P  % �  -,��� J  C�/Q ,^,  ��+�� �  ,c���-/Q�30 � ,�  *��M

BY�+C J�o�Q�I�&��   <= �o�D ³�Q` ����� B%�C�	 �`
 �.��7	 ��*�� ��� 0 S�F�W��� ^@D5 aR�+��` 4RA

KL7�� N� ?-@�� ?F��� ��U 25l 
�C �5�-Q aC� A5 ��Nasir, & Shiang, 2013 �

 S�i�� ��@q% X	 �2L��� EF G��+�� <= JD! �I�&�
 � ,��F � I&% 0 � �r,�s	 KL7�� N� ?-@�� ?F���5

 P% KLM d&Q�42 � P % � -,��� JC�/Q ��5��165 �
 BY� +C J� o�Q5 ,6�C�t y���� ©_�� KLM P% �*��M

�_ v= � ��� � 2LF ��c5 <= �I�&�� X 	 � *c�%5 V�,Y
?-@�� ?F���5 S�i�� ��@q%l  ��D�& ��2�Raval, 2014 �

 KL M N � ? -@�� ?F� �� � D��% <= JD! �I�&	
   �5rQ �` �  I�&�� J  W
D� ,�  ,���� �  ��C���� �  �v���
 P % �� .+C;� 0 9F�> +I S�&�@��5 G&����	 ���7��
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 P %5 ,? -@�� ?F��� 0 9F�>�5 ��§ <= N�+>%` 4 c
 a,.b` P % �C�/% �-,F &�,+�� ^Q �I�&�� G�!�165 �

 «L t 0 O .Q ? +�� � ,���� � ��C���� d&� �� P% �*��M
 d&� �� KL M �` � I�&�� BY� +C J� o�Q ,aM�-%
 ? -@�� ?F� �� w���r� �,-@% ����A&= B%��	 <= ��c�+�

BY�+-�� k� S&�A` �% �>v �7I�+% �� 6i��l 
4 ��.�� P/R���/T% �`�` P % J �*C �I�&��  

 � RF���5 wC�> �� S�5�z� ^ !`  v` ?-@�� ��A&]�
 �,�+> � � ,�	 ,?*�& +��5 ? R,��+�� ��8-�� ���7+�
 �m��+� s	 ,kQ�&25 k��,%5 ���7�� S�c�,+v�5 S�*�7+�
 �² D h�i � ,4 R��� n� I S� c�,+v�5 S� *�7+% O%

 0 ,�*�� N�� EF F�>Q ?-@�� ��A&]� B%��	 ��� 7Q
 � ��7*�� S;�%  q� EF 4R�Q ?+�� ��1*�� �,R-+��

 �,v ,OR+��� 0` P% ��[` �43 % ^, ��+�� ? ¶�� P%
 ^��_ _� 0 �,��v ���R�� ; ?-.+�� ��&+��5 ?-q��

 �@,�F ��	&Q ?+��� ,6��_ +2;� ������ N+-%2011 �
 <= �� �� s [ ^£ � ? -@�� ?F��� yQ <= h�Z ����5

�FkC5i�+� 6i�� ?-@�� &��.�� ��v ��°��� ³�W5 l 
 � I�&�� ��/T% SU�	 25 h�i [ �L � P %

�  v�*�� 4  RF�5z�  0 ��  A&]�5 k  ,c�+�� G1  R[ 
 k�%��Q5 �����>�� �,	���� �/�R�� 0 )�*+	 �,-.+�� �,�/��
 )L+%� 0 �,CQ uv; �,v ,�,�/�� h�Q 0 KL7�� O%

 _�+�� �� v S�%���� KL7�� ? +�� � q�+��� S�_

 0 ����q�� SL	�.�� �F m�_v= �L� P%5 ,�!5&�+��
 P % � �[` �` k � X *Q SL	� .�� 4�I25 % h �Q P %

 �*�& k-F B+-� �� ,?-@�� ?F��� ©�\	 a��+Q SL	�.��
 w
  D X  	 ^��_  _� �  ,�Q 0 KL  7�� m;�  ! N  �
 �L� P% �v�*�� uv; .D N��` �@c P%5 ,N��`5

+�� KL 7�� �` x�& +�� � ¹,! m�\ F` P% �F O% kY�.
 ^ @��¶ � � ?-@�� &��.�� Z��� w&�@% 0 w&.�� ^@_.-Q
 05 ,^  � �  I�-�� e_  �+�� &�  ,+�� 0 P���
  %
 �, I�&� V;�_D ^@\�	 º.� 25 ,�.v; k	 &��R+I;�
 ?-@% &��2 Z��� EF kQ&2 ��� S�__�+�� X	 4.-+�

k� �I�-% l5�i�c h E F G� �+�� � I�&�� 9i! Sm�
 B%�C�	 �,���D= -+>� ?-@% 6��A&= 6� 8-�� 9� :;� <

 KL M N � ? -@�� ?F� �� N�+> % OD& 0 6&�7+��
�����>�� �,	���� �/�R��	 �,-.+�� S�,�/��l 

5 � ,�` �L � P % � ,��H� �I�&�� �,�` PR/Q
 6� 8-�� 9� :;� � ��Q �!5 ,k� N_+Q 6i�� ��W���

�� S�  ,�RF5 S�m��  c= <= ?  -@�� ��  A&]� 0 6&�  7+
 N � ? -@�� ?F� �� N�+> % O D& 4 c` P % ����A&=

,KL7��5  ?F��� ��W�� �,D��% �D�W= �I�&�� 4/TQ
?-@��  h�Z5 ,�,-.+�� S�,�/�� KLM N�	 �i ! ^� .+

 ,� ,R�F k +{��%5 ��@q�� ^ t 0 ? Ys-�� 9� :;� � ��Q
I` <= ?-@�� ��A&]� �g	 s�F ,����A&= S�m��c=5 �,��

  25 ,w&�� C h�i 	 J%�2 ?+�� S�I�&��Q ;� � p+ q
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P�A�R��; 6i�� ?-@�� 6��A&]� B%�Cj�� ���+I; 
 ? -@�� ��A&]� 0 ?Ys-�� 9�:;� EF -+>��5 9��F= ^Q

 ,? -@�� ?F� �� N�+>% OD�� KL7�� wF�>% -Fs [ 
 I&��� � �c�% �� /� �` P/R� ? -@�� �� A&]� 0 X

6� 8-�� 9� :;� �i � ? .,*7+�� � C�{� ^ @q� �&�M=5l 
5�I�&�� 9i! ��.Qh�i[  � ,-@% ����A&= ���C�	 ^�.+	 

 9� :;� <= -+> � � ,-.+�� S� ,�/�� 0 KL7��	 �o��
 ?F��� N�+>% OD& 0 ^@>� �` P/R� 6&�7+�� 6�8-��

?-@�� l 05J2���k>qC  9i ! BY�+C �²D  � � � I�&��
 B%�� 	 ��� 7Q 0 X ,-���5 X�� 	
�� P�A��� P% L[

 ,?-@�� ��A&]�Z= �i ! P % KL 7�� ,q+> � �` P/R� 
 E F � ,*�&+��  !����5 �,-.+�� S�,�[ O,� 0 B%�Cj��
 h �Q <= ^�� �� i-% �����>�� �,	���� �/�R�� N�+>%

S�,�/��5 !����l 
)8���� ���M��: 

� J%�2X+,��+�� X+,W�q�� e�q	 �I�&�: 
1 − �,Y�_ v= � �;� S�Z n5� D c�Q ;  -F 

 �   �;�� N�+>   %�0.05≤α� m��` S�7   I�+% X   	 
 E F 6 �*�� m��z� 0 �7	�\��5 �,*���+�� X+F�R���

6��A&]� B%�Cj�� Nr�Q ?-@�� ?F��� d�,.%l 

2 − �,Y�_ v= � �;� S�Z n5� D c�Q ;  -F 
;�� N�+>   % �   ��0.05≤α � m��` S�7   I�+% X   	

 E F � �	�+��5 6 �*�� XI�,.�� 0 �,*���+�� �F�R���

?-@�� ?F��� d�,.%l 

)8���� N�OF: 

� G�!z� a,.�+� �I�&�� ��>Q�,Q: 
1 −  9� :;� <= -+>� ?-@% 6��A&= B%�C�	 m�-	

 0 �,-.+�� S�,�/�� KLM O% k%��+I� P/R� 6&�7+��
� �/�R�������>�� �,	���l 

2 −  0 6�� A&]� B%� Cj�� � ,���D EF G��+��
 � ,-.+�� S� ,�/�� KLM N� ?-@�� ?F��� N�+>% OD&

�����>�� �,	���� �/�R��	l 

3 −  B%� C�	 � ,���D ��&��R+I� N% EF G��+��
?-@�� ?F��� N�+>% OD& 0 6��A&=  �@ A  �	 h�Z5

B%�Cj�� a,*7Q P% m�@+C;� P%l 

�)�P��IA�4 )�+�O�?�� ��?#�*��: 

�$�%�A� &��'Q�� :Counseling Program 

 ��FX>v G �2004 � k Cg	 6�� A&]� B%� Cj��
 �@I�I` 0 -+>Q �R8-��5 w���� S��7f� P% �F�R�
 PR\+Q5 ,�q-�� ��A&]� ª��*%5 S�,-D5 S���8C EF
 ,S�&�  @��5 ,S�j  f�5 ,S�  %����� P  % �  F�R�

z�5 � ,-%U w
D �L� ���D»� �.Q ?+�� ,�q�+��� �7TC
 ^��> [=5 ^��[��I 4��Q 0 ^�F�>% G� ,w�¼
 aD��+�� a,.b <= ^� 6��Q w�c S�&�@%5 S�,[��I
 ? +�� SL/T �� E F � ��+�� 0 ^!F�> Q5 ,�q-��

w�,H� )
�% 0 �¥�C��� l 
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 B%�  Cj�� �²  D �  ,��H� �  I�&�� ���  �z5
� �,�� Iz� P % � R8-% � F�R� � ! ? -@�� 6��A&]

 6�  8-�� 9�  :;� P  % wR+>  �� �7T  Cz�5 S�  ,-q��5
 S� ��8C PR\ +� 6i ��5 ? -@�� �� A&]� 0 6&�7+��

�	�   I �Super � ¨�	r   -,c5�Ginzberg � ��%   ,Q5
`55 �� !�Tiedman and Ohera� w��  �U <= G  £5 ,

 P% ��/�� ,?-@�� ?F��� N�+>%�17 �c ���� A&= �>�
 �>�c 4[ w% �,-@%�45−60 ��.,2�l 

������� ��� �:  (Developmental Approach) 

 ? -@�� �� A&]� 0 � ��8-�� S� !�:;� v` �!
 P %5 ,� ���q�� n5�q��5 �,-@�� S�i�� ��@qR	 ^+� ?+��

5 ��% ,Q5 �	�I5 ¨�	r-,c 9��5& U�	`�� !5` �� .Q5 ,
�` EF 9�:;� �i! �q>�D &� ,+�;�5 &�� .�� Z��� �,�RF 

 �i! 0 A��� aQ�F EF O.�5 ,�,YsC5 ��&�7Q �,�RF �Q
 �  @[&��=5 k  Q�Z ©  o5 0 A
>  �� wF�>  % 9�  :;�
 P @�� ~��� k[�&�=5 k,F5 w���U5 ,�.,2�5 �R,�I w&�_	
 A
> �� K�> [= EF A��� 4R�� s[ ,�,-@�� w�,H�5

 Vs  @Dw&  25 ,S�i  �� p  W5`  S�&��  .�� 4�  �Q E  F 
 0 �@D��_ �  2 ?+�� w��+�� G5�8�� �I�-+� w½�H�

 4*.+>��1Niles & Bowlebey, 20093B 

����� �����: Career Awareness) � 
 �! �R+> Q5 � ��q7�� i -% `*Q ��	�++% �,�RF0 

 0� ��� � R-�� O % � ,�2�5 ��[` p*_Q5 ,�,��+�� 4v����

�> +[�	 �*Q�Q5 ���D»� a ��+Q G&� �%5 S� %���% K
 P% ?-@�� ?F��� �@8�5 ,�q�+��� S�__�+�� 5` P@��	
 � C��{ � �R+��� S� ,	�¶]�5 S�,*�>�� �D��% �L�

 ,4R���5 � -@�� ~� F � C&�.% E F �� q�� w& .	 �*Q� �
 &�� .�� 9Z� �� �g 	 �,F5 ��[` p*_� �,v �\�` kQ�&.	

  ! ?  -@��5 6�  	
��� �  ,Ys-�� �,\  .��  k  �� �  �&����
�Hartung, Porfeli, & Vondracek, 2005l� 

 � ! ?-@�� ?F��� �²D �,��H� �I�&�� ����z5
 ?F� �� d� ,.% E F ���7�� �@,�F 4_� ?+�� �c&��

��/��5 �,��H� �I�&�� S����� &�7�� ?-@��P%  �> ± 
?! ���	`:�  ,� ,-@�� S�i ��	 ?F� ��5 �C5���5 ,�s+!;�

 ?F�  ��5 �s  Fz� S�r  ,RR	 ?F�  ��5 4  R��� ~�  �	
�q�+���l� 

)��,��� ������� :Technical Colleges 

 ¾�� F ?-.Q ^,��Q S�>I�% ?! � I�&�� ` *Q ,
 ¦4.Q ; �@,D �I�&�� w%5 ,���C���� ��v��� �	 �@,D P F 

X+-I, �	 d&� �� ���+� E F VL o�v w �� h �Q  
 ,R+Q5 ,�7  I�+�� � ,�%�{� w��@T �� S�>  I��� 9i ! r

 E F � !�s+F�5 ¬ R��� ��& +��5 ^, ��+�� eY�_�	
 S�  c�,+v�	 �  @�!�-% 0 �  7*Q�%5 ,�  ��H� S�  ,-.+��

 4R��� n�I� ,?c�����2006 l� 
)8���� ��$R4 $4:: 

	 �,��H� �I�&�� ��+Q�g� s: 
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)#6( $4: : KL M E F � I�&�� 9i! ¿+.Q
�,-.+�� S�,�/��l 

)�'��� $4: : � .7-% E F � I�&�� 9i! ¿+.Q
�����>�� �,	���� �/�R�� 0 )�*Q 

)�'��S $4: : 4_ q�� �L � �I�&�� a,*7Q ^Q
 ?�%�{� ����� y���� ��&��2014−2015l 

)���M�� ��$R : ?F��� d�,.% m�q,+I� N%
 -+> �� ? -@�� 6��A&]� B%�Cj��5 ,?-@��= 9� :;� <

  ��� 6&�  7+�� 6�  8-�� �*  I�-�� ��
%�/,>  �� eY�_
�I�&��l 

��T��IA�4 ),#���� 

������4 )8���� �+�U : 

 ��/Q N�+> �� KL M O,� P% �I�&�� OR+� �
^!� F À�� *��5 )� *+	 � ,-.+�� �,�/�� 0 �5z� �228 �

 V�*��M, P/R� kCz N�+>�� �i! &�,+�� ^Q5 � � ��7� P %
,�Q�N�+>�� ���¥ �	 k__�  l ^Q5�-,��� &�,+��  aD5

�,��+�� S�m��c]�: 
1 −  KL M O ,� E F � I�&�� d� ,.% a,*7Q

 ^!�F5 �5z� N�+>���228 � V�*��M l 
2 − I P�i�� KL7�� O,� ¿v���� P % 4 2` 

 ^!� F À �	5 ? -@�� ?F��� EF Á�>H� �I����57 �
 V�*��Ml 

3 −  &�,+��32 4 2` E F ���_ v P�i ��5 V�*��M 

0 S�c&��?-@�� ?F��� d�,.%  � -,F ��� D` ��C�/,� ;
�I�&��l 
4 −  <= �,Y��T   F KL   7�� m;�   ! ^,>   .Q

 ,X+F�R� Z= � F�R� 4 [ �F À�	�16 �  25 ,� *��M
 ,B%� Cj�� �@,�F a*M5 �,*��: <5z� �F�R��� Sj+F�
 6z O\ � ~5 �7	� W � ,C���� � F�R��� Sj+F� s-,	

��&Q lX 	 �> C���� J ¤5 � ,v P % X+F� R��� 
 6` � @8� ^�D ,¬*.�� d�,.�� 0 ?-@�� ?F��� 0 �D�/+��

X+F� R��� X 	 ���� n5�D ,�5 {�5 �3 � 0 &�[i ��
X+F�R��� X	 �D�/+�� pW�� S�m��c]�l 

�V�T��I"4 )8���� ��4$F : 

 9i  ! G�  !` a  ,.�+� S�5�` ���+  I� ^  Q
�I�&��?! ,:  
1 − �� ?F��� d�,.% P% ?-@��F=�v�*�� X 
2 −  6&� 7+�� 9� :;� <= -+>�� ?-@�� B%�Cj��

?-@�� 6��A&]� 0l 
 E 4F :����� ����� W��,� 

 E F G� �+�� 4 c` P % d� ,.�� �i! ���7Q ^Q
 P % ,�,-.+�� S�,�/�� KLM N� ?-@�� ?F��� N�+>%

 �.	�> �� S� I�&��5 K�z� 	 �C��+I;� �L�� ,� 7%
2008� ; ,?�*_�2009;Career Awareness Toolkit, 

2010  � N v= P % �,�5z� kQ&�_	 d�,.�� ��/Q 25
�� �	` �>± EF �FU�% ,w�.D X>±5,? ! :�  �s+ !;�
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 4 R��� ~� �	 ?F� ��5 � ,-@�� S�i ��	 ?F���5 �C5���5
�q�+��� �sFz� S�r,RR	 ?F���5l� 

W��,�� XL 

   d�,.�� no P% a.�+�� ^QX+.��7	: 
1 − ���Z�� XL  

 � F�R� E F �,�5z� kQ&�_	 d�,.�� O�U�Q ^Q
 ^!�F À�	 XR/��� P%�18 � wj f� 65Z P % Vs /¼

 ��%�c5 �,C�&z�5 �����>�� S��%�{� 0 #�_+�;�5
J��/��, ,xq- �� ^ �F5 ,� q-�� ��A&]� e_� 0 

 ,^��.+��5 d�,.��5@-% ��ÂM5 ,���	
�� w&��]�5 m�	= ^
 ^��8vL%5 ^@Y�&§ PF P % � I�&�� d� ,.% S�� .D

 ,d�,.R�� S��.q�� ms+C� N%5 ,������� ���,_�� �,v
 �s+ F� ^ Q5 ,�D� W]�5 GiH�	 a��+Q S�8vL% ��`5

 n�qQ� &�,�%�80 �%w�.q�� m�.	] n�D sD, h�Z P% 42`5 
�@���Q 5` �@DiH ,Gi v ^ Q XR/��� m�&§ EF m�-	5 

�11�w�.D ,d� ,.�� S�� .D ^ 8�% ���, o 4� �Q5 , 
 d�,.�� S��.D �F p*o` h�i	5�40 �w�.Dl 

2 −[D��� T��/�� XL  

 �  -,F E  F ?  -@�� ?F�  �� d�  ,.% a  ,*7Q ^  Q
 P  % �  q��% �,FL7+  I��30 � O  R+� PR  W P  % ���  D

 SL%� �% ����+ I� ^ Q5 ,�@+-,F �&�� P%5 �I�&��
�,�/�� �c&��	 w�.D 4[ ��*Q&� ,k ,�= ?R+-Q 6i�� �*�� 

 �  ,�/�� �  c&��	 ��  � 4  [ ��  *Q&� 4  %��% h�i  [5

d�,.R�� X *Q  25 , S�� .q� �� *Q&;� SL%� �% �`
6i�� �*�� �,�/�� �c&��	 ?-@�� ?F��� d�,.%Q  ? R+-

 � �;� N�+> %  -F �,Y�_ v= � ��� � @�,� J C�[ k,�=
�α≤0.05 �s@Di  v ^  Q XQ�  .D m�-�+  I�	; �  F 4_  ,� 

�  .D <= �  ,Y�@-�� kQ&�_  	 d�  ,.�� S��38 �w�  .D, �  %` 
 � ,�/�� � c&��	 d�,.�� ���	` ��*Q&� SL%��� �*>-��	

 ,k��5{�5� 1 �h�Z BY�+C pW��l 
 

 \]� ^4I113: �
��*� _�/`�� F )����� )I���( ����� ����� W��,� $�*(

W��,+��B 

a�$�*( )����� )I���( _�/`� � b��*� 

s+!;�� 0.78* 
�C5��� 0.69* 

�,-@�� S�i��	 ?F��� 0.91* 
4R��� ~��	 ?F��� 0.87* 

�q�+��� �sFz� S�r,RR	 ?F��� 0.86* 
 * )� $ ����� �� ��P�d:" )��$10.05≤α3 

 
 ^ 2& �5{� 0 w�&���� S�C�,*�� �TQ�1 � �` <=

 ?  -@�� ?F�  �� d�  ,.% ��  �	` ��  *Q&� SL%�  �% ^,  2
� �c&��	X 	 J v5��Q  2 d� ,.R�� � ,�/� �0.69 – 

0.91 � N�+> %  -F �,Y�_ v= � �;� S�Z �@�,� ?!5
 ��;��α≤0.05 � d� ,.% n o E F �·� %  �� ��5

?-@�� ?F���l 
����� ����� W��,� ��/J : 

?-@�� ?F��� d�,.% S�*t P% a.�+�� ^Q, h�Z5 
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J��	 �,FL7+I� �-,F EF �@.,*7+	 �30 �� +�� ���D S
�@+-,F �&�� P%5 �I�&�� OR+� 4��� P% V�,Y��TF, ^t 

 �,FL7+ I;� �-,��� EF N��` Vw�% d�,.�� a,*7Q w��F=
XF�*I` 9&�.% ?-%U n&�q	5, 5 P % V�\ �` a.�+�� ^Q

 �  ����% ���+  I�	 ¬��  �� n�>  Q;� �  .��7	 S�  *���
�q�` µ�*C5�[, �� �	` P %  �	 4 [ N�+> % EF h�Z5 

 d�,.��%�AL¬/�� �*�� , ^ 2& �5 {�5 �2 � p W��
h�Z BY�+Cl 

 
 \]� ^4I123: ����� ����� W��,� ��/J �
��*�B  

a�$�*( e$��"��/�D �  �?�� f�/'4�g 

�s+!;� 0.88* 0.86 
�C5��� 0.84* 0.81 

�,-@�� S�i��	 ?F��� 0.91* 0.90 
4R��� ~��	 ?F��� 0.89* 0.88 

Fz� S�r,RR	 ?F����q�+��� �s 0.90* 0.86 
¬/�� 0.91* 0.89 

 

 �5 {� P % uvL��2 � S� *t SL%� �% �g 	
 J v5��Q  2 �q�` µ�*C5�[ �.��7	 ?-@�� ?F��� d�,.%

 X  	 ��  �	»��0.81−0.90 � 4  /[ d�  ,.R��5�0.89� ,
 X  	 ��  �	»� J  v5��Q   .D w��  F]� �  .��7	5�0.84− 

0.90 � 4/[ d�,.R��5�0.91�,4 �% �Q5  ^, .�� 9i ! 
�*I�-%�,��H� �I�&�� ����z l   

����� ����� W��,� H�?`4 h�Zd`4 i�/�`: 

 P% d�,.�� ��/+��38 � �> ± E F �FU�% w�.D

 s,D5 ,���	`�g� ? +�� S�� .q�� ��2&`5 �	 4/	 ©���Q 
�@!�:�5 k��¤: 

1 −  �s+!;� �Â	interest : � ,-@�� S;���� ?!
 O % � I�-+Q ? +��5 � � n� �+�;�	 �� q�� ���� ?+��

k��,%5 kQ�%s+!�l 

2 −�C5��� �Â	  : � /qQ ¿ v � F ?! �C5���
�¼ ?-@% �C�c 0 ��q��l 

3 − �,-@�� S�i��	 ?F��� �Â	 : )L+%�` &� @¡= 5
`P@�� P% k*I�-� s	 k>q-	 ��q�� �D��% 5` &�_Q 5l 

4 −  Â	4R��� ~��	 ?F��� � : )L+%�` 5= &� @¡` 5
k�R+� 0 �sF` P% k	 �,� s	 ��q�� �D��% 5` &�_Ql 

5 − �  q�+��� �s  Fz� S�r  ,RR	 ?F�  ��   �Â	 :
 )L+%�` 5= &� @¡` S� ,	�¶²	 �� q�� � D��% 5` &�_ Q 5

P@�� S�,*�I5l 

 S�� .D P % w� .D 4[ PF �	�c]� Jc&Q 25
	�c= ^�I EF w��z� ��± S�� ; ,aD��% ,wT	 aD��%

wT	 �&��% ,�&��% ,G�F`� n�*7C� �>v h�Z5 ,
 � ! w��z� 9i � �,�+> ��5 ,���7�� EF w�.q�� N�+¼
 <= S�  	�c]� ^�  I 4  ��b P  /R�5 ,k>  qC �  ��7��

 wT  	 a  D��% �  	�c]� i  �gQ �  ,�	 S�  c&�� x  ±
S�c&�� aD��%5 ,�S�c&� O	&`� G�F` ;5 ,� «L t
S�c&�� �&��%5 ,�X+c&�� wT	 �&��%5 , � �c&�

wv�5� x /F ^+ �5 ,� ,	�¶]� S��.q�� ��v 0 �i! ,
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 � %LF d� ,.R��5 ,�,*�>�� S��.q�� 0 S�c&�� ^�I
 X	 ³5�
Q �,�[�38−190 � <= � �qQ��� � c&�� �TQ5

?-@�� ?F��� ��qQ&�l 
 E��'�J :��� ��� � !" ����� ����� $�%�A� &��'�(����: 

 <= ��-+ I;�	 ? -@�� 6��A&]� B%�Cj�� m�-	 ^Q
 4 �R+��5 ? -@�� �� A&]� 0 6&� 7+�� 6� 8-�� 9�:;�
 ,�� !5`5 ��% ,Q5 �	� I5 ¨�	r-,c P% 4[ S���8-	

?-@�� ?F��� N�+>% OD& <= B%�Cj�� G£5l 
 N� +¼5 ,� �*�� � -,F eY�_ � w�F��� ��8C

� �²D ,B%�Cj�� 0 S�>�{� P % �� /+� �� H� B%�Cj�
�17 � 0 S�> �{� ^� .Q ^Q ,�>�c= v6 S� F�.�� 

 n��+ I�5 ,�,F�*I` X+>�c O2��	 )�*+	 �,-.+�� �,�/��	
 �!&�.% �,-%U w
D B%�Cj�� a,*7Q�9 � w
 q��5 ,O,	�I`

 wv���� �>�{� �@+2��+I� ?+�� �,-%r���45−60 ��.,2�l 
&��'Q�� ����I jL4: 

z� �>  �{����  -�	 <5 : S�  �2�+��5 G&�  �+��
 <= G �5 B%� Cj�� ��v w�/D5 � v�*��	 © ���+��

 ��% C;�5 G&��+��5 ,?-@�� B%�Cj�� 0 9&5�5 k�RF5
 B%� Cj��	 © ���+��5 , A��� O% �F�R��� m�\F` X	

 ��r +�;� ��� �%5 �	�� W �b5 6��A&]��  ,F��%
��  .�C� ��  /% ,S�>  �{� w  % ,S�>  �{� S�>  �{� 

����A&]��l 
���-�	 �,C���� �>�{�: ]� B%�Cj�� �,�`�� A&6 

 �  �,*7	 �  F�R��� m�\  F` ©  ���Q <= G  �5 ?  -@��
   Y��q	 �  F�R��� m�\  F` ©  ���Q5 ,?  -@�� ��  A&]�

?-@�� ��A&]�l 

��� -�	 � ������ �>�{� : S�i �� &� *+��� �� ,��
^,.��5 S�&.��5� &� *+�� a ,*7Q �L� P%  �� I&�I

,^��� I �L� P% ,�,-@�� ��,R�� <= G �5 ��Q � ©
 ,^ � � o�f� ©�\ ��5 w�.�� ��.-	 �F�R��� m�\F`
 ^��q  o5 ^@R,  25 ^��&  25 ^��  ,% X  	 �  C&�.��5
 ©T +/� �`5 ,w&� +��� S�_ _�+�� X 	5 �,_�T��

?-@�� e_�+�� �,Q�i�� ^��8C �F�R��� m�\F`l 

���  -�	 �  �	���� �>  �{� : P  % ��  .+C;� �  �v�%
 <= G�5 ��%�{� <= �I&����Q�© �F�R��� m�\F` 

 E F G� �+��5 ,�	� I N � ? -@�� &� ,+�;� 4v��R	
  �b5 ,� ��*�7+%5 ^ � �o�f� �,-@�� �,Ys-�� ��v���

�� 4R��� �5�/q� ?+�� P@��l 

�I��>��5 �>%�f� �>�{� X+> �{� w% �120 �
�.,2���� -�	  :� <= G �5 � q�+��� P @�� G�T /+I

m�\Fz� ©���Q  ,^� �7,��� P@�� P% P/� �F j[g	
 n� I 0 � 	��7��5 w [����5 ��*T�� P@�� X	 r,,R+��5

4R���, � � 4 R�� P@% wF �F�R��� m�\F` 4�� �`5 
`R@% #��A�^��,v 0 �l 

���-�	 ��	�>�� �>�{� : w&��*�� <= G �5 �� ,2
\F` O % � I�-+Q ; ? +�� P @��  ��+	 �F�R��� m�
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^��&25 ^��,%�T2�-��5 &��H� �L� P%  �� /� �`5 , �
 ^£ � � ,-@�� S�i�� ��@q% PF w�/D �F�R��� m�\F`
 N % � F�R��� m�\ F` ©T +/� �`5 ,pW�5 4/T	
 �L � P % P @��  �	5 ^��,%5 ^��&2 X	 a	�7+��

�,F�7Q �sF`l 
��� �>�{���� -�	 � -%� : e,_ �+��5  ��+��

 4*.+> �� � -@% � F�R��� m�\F` ©_� �` <= G�5
 � %�@q% � F�R��� m�\ F` &� �*� �`5 ,w� ¼ Ss�/	
 �L � P % h�Z5 �*I�-% �¥5�� ?+�� �-@�� PF ��W�5

��@q�� �i! pW�� ���.Ql 

 �,-@�� �C5���5 S�%s+!;� ���-�	 ��I�+�� �>�{�
w�t�  % 4  %���[ <= G  �5 ,?  -@�� &��  .�� 0  O  �

 �`5 ,� F�R��� m�\ F` � � ^+ £ P@% ��v S�%���%
 �5�/q� ; 2 �W
q% P@% ��v �&�5�` m�\Fz� ����

 ��RI�� �`5 ,�� ,� � 4 R��� ���\q� ?+�� P@�� ^ !5
�5z� ^!&�,+�� P/Q ~ �-@% �5���l 

���  -�	 w·�  ��� �>  �{� : 4  R��� ~�  �	 ?F�  ��
 G�5 ^��,_ �A X 	 � F�R��� m�\F` �	�� �` <=

 U�	` EF G��+��5 ,?-@�� ^��� 0 ��c�C S�,_�A5
 ��R\% S�Z �LD` w!�T% �L� P% ^� �7,��� P@��

?-@%l 
1F ����H� �>�{�w���-�	  : S� ,	�¶²	 ?F� ��

 m�\Fz� ?�� �` <= G�5 ,�q�+��� �sFz� S�,*�I5

�¶= �-@% 4/� �g	S�,*�I5 S�,	l 

1  F �  ,C���� �>  �{�w���  -�	  : w&�  �r�� �T  2�-%
 ����q��5 <= G� O2���� EF �F�R��� m�\F` O�7� �`

 ? +�� P @R�� � ,C�,% w&��U �L� P% ^� �,��� ?-@��
^@-% 4[ �@�\q�l 

1F ������� �>�{�w���-�	  : &�� .�� Z� ��	 �2��
 <= G�5 ?-@���� m�\ F` © ���Q ��_ .��	 � F�R�

   �b � ,�` E F ��  D��+� �`5 ,? -@�� &�� .�� � ,�R�	
��/T��,?-@�� &�,+�;�	 �7*Q���  P % �, I�I` w� 7�[ 

&��.�� Z��� S��7�l 

1  F �  �	���� �>  �{�w���  -�	  : Z�  �� �,��  I`
 �  F�R��� m�\  F` ©  ���Q <= G  �5 ?  -@�� &��  .��

+� �`5 ,? -@�� &�� .�� Z��� S��7�	 � 	�+[ E F �� D��
 O  � n�  M5 ,4Y�  *�� O  W5 �  ,�§5 ,�  ,-@�� G�  !z�
 m�\  F` ��  .� �`5 ,�  @,�F a  q+�� 4Y�  *�� S�  %�����
 � 7f� OW55 ,�@R,8-Q5 S�%����� O,R�+	 �F�R���

�@R,,.Q5 �!i,q-Q5l 

1F �>%�f� �>�{�w��� -�	  : �,�5�> % 4 Rb
 m�\ F` 4Rb r�r�Q <= G�5 ?-@�� &��.�� � F�R���

 O2�+� �`5 ,9&�,+�� ^Q 6i�� ?-@�� &��.�� Z��� �,�5�>%
 &��.�� �`5 ,?-@�� &��.�� �,�Q �,�s+v� �F�R��� m�\F`

¸�A ��Z &��2 �! ?-@��l 

1F �I��>�� �>�{�w���-�	  : w&�+Ä �-@% ^,,.Q
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 �\ F 4[ ^,.� �` <= G�5 v�5 ��,� �� 4R��� �	
� ?  -@�� &��  .�� 9�F�T  % P  F �  *�+�� ,k  �*2 P  % i  �+�

i�+�� ?-@�� &��.�� ��v 9&�/D`5l 

1F ��	�>�� �>�{�w���-�	  : ,^, ,.+��5 m� ¥]�
6�*�� d�,.��5 U��C]� ^,,.Q <= G�5l 

)8���� ��T��I":   

� S��7f� �>v �I�&�� S&�IQ�,: 
1 −   �	 � I�&��	 � o�f� S�5�z� ��� 7Q ^Q

 <= ��c����.	�>�� S�I�&��5 6�8-�� K�z�l 

2 −   �	 � I�&��	 #� f� B%� Cj�� ��F= ^Q
�.	�>�� S�I&���5 K�z� <= ��c���l 

3 −  ��&5Å  �� S�  .D���� E  F ��_  H� ^  Q

�I�&�� m��c] �%UL��5l 

4 −  ^!�F À��*��5 �I�&�� �-,F ���D` ¿v ^Q
�32 �@,�= &�T��5 w���� �.��7��	 V�*��M V�.	�I �l 

5 −  E F ? -@�� ?F� �� ¬*.�� d�,.�� a,*7Q ^Q
�7	�\��5 �,*���+�� X+F�R���l 

6 −  EF^���� X ,�+�� E F � v�*�� �s+F� P% 
 S� F�R��� EF �I�&�� �-,F ���D` O�U�Q 0 ?Y��T���

n_�� Ur�Q ?+�� 4%����� ��[` P% �� 6i�� �%z�, ;= 
% a.�+�� <= �\�` RF kC= 0 X+F�R��� ���D` �D�/Q P

¬*.�� a,*7+��, ���+I�	 &��.�� Z��� S�&�@% K�>+[; 
&�*+�� �S ���.+>�� S�-,��� �Independent Samples 

Test � ^2& �5{�5�3 �h�Z pW��B 

 

 \]� ^4I133:  ��/�D� &P��'1� 3�(�k��4 )�/#�l��� 9���+l�� 9( X4�?�� <Z?� )�,���� ����*������� ����� W��,� m� [/,�� i�/���� n )B 

a�$�*( )��+l�� o��p� q8���� ����*�� N��Z' � )#�p� ��I�$ )+�] 

T 

)� �� ����� 

�,*��: 19.94 2.98 �s+!;� 
�7	�W  19.88 3.67 

30 0.053 0.958 

�,*��: 16.00 3.33 �C5��� 
�7	�W  16.31 3.48 

30 0.26 0.797 

�,*��: 27.38 2.60 �,-@�� S�i��	 ?F��� 
�7	�W  26.50 2.16 

30 1.03 0.309 

�,*��: 20.38 2.60 4R��� ~��	 ?F��� 
�7	�W  20.94 2.67 

30 0.60 0.551 

�,*��: 23.63 3.42 z� S�r,RR	 ?F����sF 
�7	�W  24.94 4.45 

30 0.93 0.357 

�,*��: 107.31 5.77 ¬/�� 
�7	�W  108.56 7.24 

30 0.54 0.593 
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 ^2& �5{� P% p\+��3 � n5� D  c�Q ; k C`
 E F � ,*���+��5 �7	�\�� X+F�R��� X	 �,Y�_v= ����

� ,�/�� k +�;�5 ?-@�� ?F��� d�,.% ���	` P% �	 4[, 
 ?F� �� 0 X+F� R��� ��� D` �D� /Q E F L,�� �� ��

,*7+	 m*�� 4*2 ?-@��B%�Cj�� al 
1 −  i,q-QB%� Cj�� � F�R��� E F 6�� A&]� 
�,*���+��l 

2 −  ? -@�� ?F��� d�,.� 6�*�� a,*7+�� m��c=
�7	�\��5 �,*���+�� X+F�R��� EFl 

3 − m��  c= d�  ,.� �@  A   �	 �  �	�+�� a  ,*7Q 
 ?-@�� ?F��� 0 ?-@�� 6��A&]� B%�Cj�� �t` ��&��R+I�

 �F�R��� ���D` EF�.D �,*���+��l 

 )8���� &P��' 

−!4a� )�M�?��( ),�*��� &P����� r�� B  

)�P�ds:� )s� $ ��t X4�� I�`  1 0.05≤α3 

 n )�(�ks��4 )s�/#�l��� 9���+l�� T�$F ���8��� 9(

 &��s'Q�� �-*` ����� ����� W��,� m� �*/�� T�$a�

�$�%�A�B 

 ��  o P  % a  .�+�� ��  ¶= ^  Q ��  q�� �i  !
� m��z �  �&�,��� S�  D���C;�5 �,	�>  H� S�7  I�+�

 6  �*�� a  ,*7+�� 0 �7	�\  ��5 �  ,*���+�� X+F�  R���
 � ,F�q�� 9�� �	`5 ,�,�/�� k+�;	5 ?-@�� ?F��� d�,.�

� ?F� ��5 ,� ,-@�� S�i ��	 ?F� ��5 ,�C5���5 ,�s+!;�
�q�+��� �sFz� S�r,RR	 ?F���5 ,4R��� ~��	l�  

 
\]� ^4I1 43: a� n  )�/#�l���4 )�(�k�� 9���+l�� T�$a )�(��p� ���8����4 )����� u�� ( ����� ����� W��,� m� �*/�� T�$F)���?�� �$�*(B 

a�$�*( )��+l�� _�84a��*/�� )�(��p�  ����*�� N��Z' � 

 �,*��: 28.25 2.64 �s+!;� 
�7	�W  20.50 3.59 

*��: �, 22.94 2.90 �C5��� 
�7	�W  17.69 3.26 

 �,*��: 34.75 3.66 S�i��	 ?F��� 
�7	�W  28.13 3.59 

�,*��: 28.94 2.77 4R��� ~��	 ?F��� 
�7	�W  23.25 4.01 

 �,*��: 32.00 2.98 z� S�r,RR	 ?F����sF 
�7	�W  25.81 2.17 

 �,*��: 146.88 5.60 ¬/�� 
�7	�W  115.38 7.50 
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�5{� P% p\+� �4 � X 	 ���!�¡ n5�D ��c5
 d�,.% EF �,*���+��5 �7	�\�� X+F�R��� S�7I�+%
 n5� D ��c5 P% [g+��5 �,F�q�� 9���	`5 ?-@�� ?F���

 ���+I� ^Q X+F�R�R�� S�7I�+�� X	 �,Y�_v= ����
�5{�5 )
T�� P��*+�� 4,�b �5 �h�Z pW��l 

 
 \]� ^4I153: ��� b��v wxC�� y#�/1Ancova 3 W��,� �*/�� i�/���� n )�(�k��4 )�/#�l��� 9���+l�� ���8��� 9( X4�?�� <Z?������ �����B 

a�$�*( y#�/��� �d� 
 z�+U

��*(��� 
)#�p� ��I�$ 

 q8���

��*(��� 
 )+�]F )� �� ����� 

�Ja� \l: 

1��#{ �(��3 

a,*7+�� 0 S�F�R��� X	6�*��  473.827 1 473.827 261.913 

g7f� 52.464 29 1.809  

¬/�� 19792.000 32   

�s+!;� 

p�_�� ¬/�� 779.500 31   

0.00* 0.90 

 

6�*�� a,*7+�� 0 S�F�R��� X	 239.535 1 239.535 68.558 

g7f� 101.323 29 3.494  

¬/�� 13710.000 32   

�C5��� 

p�_�� ¬/�� 506.875 31   

0.00* 0.70 

 

6�*�� a,*7+�� 0 S�F�R��� X	 286.734 1 286.734 49.154 

g7f� 169.168 29 5.833  

¬/�� 32210.000 32   

 S�i��	 ?F���
�,-@�� 

p�_�� ¬/�� 583.875 31   

0.00* 0.62 

 

�*�� a,*7+�� 0 S�F�R��� X	6 300.801 1 300.801 34.748 

g7f� 251.044 29 8.657  

¬/�� 22451.000 32   

 ~��	 ?F���
4R��� 

p�_�� ¬/�� 662.719 31   

0.00* 0.54 

 

6�*�� a,*7+�� 0 S�F�R��� X	 397.448 1 397.448 83.534 

g7f� 137.980 29 4.758  

/��¬ 27437.000 32   

 ?F���
 S�r,RR	

z� �sF
�q�+��� p�_�� ¬/�� 698.719 31   

0.00* 0.74 

 

6�*�� a,*7+�� 0 S�F�R��� X	 8318.086 1 8318.086 373.068 

g7f� 646.596 29 22.296  

¬/�� 559454.00

0 
32   

¬/�� 

p�_�� ¬/�� 9253.500 31   

0.00* 0.91 

 

*  )��$" )� $ ����� �� ��P�d:(α≤0.05) 
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 ^  2& �5  {�	 w�&��  �� S�  C�,*�� �T  Q�5 � <=
 � �;�� N�+> % -F �,Y�_v= ��;� S�Z n5�D ��c5

(α≤0.05) , X+F� R�R�� 6�*�� m��z� S�7I�+% X	
 ? -@�� ?F� �� 6 �*�� d�,.�� 0 �7	�\��5 �,*���+��

�,F�q�� 9���	`5 �,�/�� k+�;	l 

 {� 0 �,	�> H� S�7 I�+�� <= ��c���	5 �5
�5 � ,� ,*���+�� �F�R��� ���D` p��_� n5�q�� �` �@8�

 X!� [ ©,-_Q �>v K�>��� �tz� ^�v [�� s[
R,2 J  v5��Q 6i  ��5  + X  	 ��  �	»� k�54% − 90% �

 4/[ d�,.R��5�91% � B%� Cj�� � *[ �tgQ ��c5 EF
 O D& 0 6&� 7+�� 9� :;� <= -+> �� ?-@�� 6��A&]�

 -@�� ?F� �� N�+>% � ,-.+�� S� ,�/�� KL M N � ?
�����>�� �,	���� �/�R��	l 

 S�Z n5� D ��c5 <= �5z� ��q�� BY�+C �TQ
 6   �*�� m��z� S�7   I�+% X   	 �,Y�_   v= �   �;�
 25 ,?-@�� ?F��� 0 �7	�\��5 �,*���+�� X+F�R�R��
 h �Z5 � ,*���+�� �F�R��� ���D` p��_� n5�q�� JC�[

�/�� ��;�� N�+>% EF ,� ,F�q�� 9�� �	`5 d� ,.R�� �,
 �� A&]� B%�Cj� �*[ �tgQ ��c5 <= �tz� ^�v �T�5

 <= -+>�� ?-@��9�:;� ?F��� N�+>% OD& 0 6&�7+�� 
 � ,	���� � /�R��	 � ,-.+�� S� ,�/�� KL M N� ?-@��

�����>��l 
 � ��8C k � S&� A` � % O % � �,+-�� 9i ! aq+Q5

+�;� �,�RF ��v ¨�	r-,c ?F��� 	 �2�*> �� ?-@�� &�,
 <= � ��RF � �v�% P% ©�+� 4,\qQ �,�RF �¥g	 ?-@��

�,v ,N��`�`  9i ! 0 �5`*� �,-.+�� S�,�/�� KLM 
 p*_ Q � ¥g	 ^@D�!` r,R+Q5 �,�/�� <= ����� ��v���
 0 � C5���	 uq+ b � @-/� ,w� /*�� 4 v���� P % a,W`

0 ��.�7-�5 ,�,-@�� S�&�,+�;� w� ,H� P % ^��&�,+�� 
 S�j � K�> +[� E F ���R�� s[ ,�,_�T�� ^@R,25

5 ,��[`0J2��� k>qC  <= K� 2` ���*_ � ^ ¥` N� C 
 �  +	�t ^��&��  2 p*_  Q5 x,Y�  �� e_  �+��   �b

�@*-: <= ���,R� ?+�� P@�� ^£� p\+Q5 ,��I�&5l 
 � ��8C k� S&�A` �% O% ��,+-�� n�qQ� uvL� s[

�v �	�I ,��q�� ?-@�� ?F��� �,�RF 0 S�i�� ��@q% �
 m;� ! N � ?-@�� B\-�� �,�RF �` ���8-�� S[` .D
  25 ,x, Ig+��5 G�T +[;� �L � P% �@8Q KL7��
 E  F KL  7�� wF�>  % 0 6��  A&]� B%�  Cj�� p  �C

 ,�,-@�� ^��5Z G�T+[�5 k � S&� A` �% O% BY�+-�� aq+Q
 ?-@�� &��.�� Z��� ���8C5 ��%,+�`��!5	 , KL 7�� �g

 S�&�� .�� O- o 0 �R.�� <= ���_� �,-.+�� S�,�/�� 0
 S�i�� PF ^!&�/D` X	 ��W�q�� �,�R�	 �5`*�5 ,�,-@��
 ^@, F5  �r� �+v 4	�.��	 ��c�+�5 ,4R��� ~�F PF5

��i�� ^F�� 0 ^!F�>Q S�&�@R	 ^!�5rQ <= ?-@��; 
�� D` ^@-% h�Z 4�¶ ?/� S�i �� m� -	 E F P�&�� 2 ��

�.v; kC5i�+,I 6i�� &��.��	 ?-@�� ?F���5l 
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 ^£ � ��/� �` 	 ; �,-.+�� S�,�/�� KLM �=
 ^@D� !` P % 9 �b �5 ��� �% ��v ��W�5 w&�o
 �i ! 0 � I�-% ?-@% ?F5 �5� h�Z �Qg+� P�5 �,-@��
 ^@D� !z ��W�5 ��°& P��/Q 0 ^!F�>� �� ,�R���

-@�� ? ! � ��R��� ��v��� 9i! �` hA ;5 ,�,�*.+>�� �,
h�i� �*I�-% �o�Dl 

 P % ��C� �� � % ^ �& �,-.+�� S�,�/�� KLM �=
 ? R���� ^!��+>% <= OR+��� w�8C <= wY�F SL/T%

 �,*�>�� ^��8C <=5 �@c P%= P % ^@+ I�&�5 ^@-@% <
 h �Z �² D ? -@�� ^@, F5 w�� �U ^ Q � % �Z= ,�,C�t �@c

/,I ³� W���5 G�T /+I;� P %  �r� ^ � ��D�� ��
 ^,�>�� O2�+�� 0 ^!F�>� s[ ,�*I�-�� �,-@�� ^��&�,f

�¥5&�+�,I ?+�� �*I�-�� �q,¡���l ?F� �� p* o`  .� 
 � �Q k,�F �Q�Q 6i�� ?R2��� ¿��� 0 w&5½ ?-@��
 �tg Q P% �-@�� k�Rb ��5 ,�!&�7Q5 �,-.+�� S�__�+��

=` Á�¶���Dz� w�,v EF ?*�I 5l 
 B%�  Cj�� �g  	 V�\  �` �  �,+-�� �>  qQ P  /R�5
 E F KL 7�� ��& Q �L � P % ��7+ I� 6��A&]�
 K�> +[�5 4 R��� ~� �	 � @7	&5 ^ ��5Z E F G��+��
 ? F5 ��� 7Q P % S�i�� G�T+[; ��&5Å�� S�&�@��

]� B%�Cj�� r[& .D ,�,-@�� ^��5�i	 KL7�� 0 6��A&
=Q�m��c ^ @D EF KL7�� F�>Q S�,-D5 �,��I` EF k

�,-@�� ^��5Zl 

 y�%�T �� � I�&� BY� +C O% �I�&�� ��,+C aq+Q
�2008 � � ,R-+� 6�� A&= B%�C�	 �,���D <= S&�A` ?+��

 O% J.qQ� s[ ,�,Fs+c;� �%��� �,-@�� &�5�z�	 ?F���
 BY�+C � .��+��� � I�&��2011 � P % 4 [ � ,�F�D �� v

Z�  R-�� ^��+  �� 0 r  +�*%5�[ �Z�  RC5 ¸  �T�� �
 ,?-@�� ?F��� �,R-Q 0 ?Fs+c;� ��,+C �v�*�� 5r��5

 ? +��5 KL 7�� �,�D�� &�t` B%�Cj�� �` <= ��q�� �i!
 �[&�T �� E F ^@o�v5 B%�Cj�� a,*7Q �L� S�@¡
 S�,-q��5 �,��I»� ��[ 25 ,�q�+��� S�M�T-�� m��`5

0 Á�¶= �t` �%�+>�� P % w��q+ IL� ^@+ ,�D�� r�r�Q 
B%�Cj��l 

 )�'�K�� )�M�?��( ),�*��� &P����� r�� 

 )� $ ��t X4�� I�`  ")�P�d: 0.05≤α 9( 

 �s*/�� 98��,�� n )�/#�l��� )��+l�� T�$F ���8���

����� ����� W��,� m� )*(����4B 

 �v�*�� ��2��o P% a.�+�� a,*7+	 ��q�� �i! 
.% P% 4[  �	 � ,*���+�� � F�R�R�� ?-@�� ?F��� d�,

  �	 6` 6 �*�� a ,*7+�� P% �@Am� @+C;� a ,*7Q P % 
 ,�  ,*���+�� �  F�R��� ���  D` E  F 6��  A&]� B%�  Cj��

5 &�*+�� ��+I�(t-test)�7*Q��� S�-,��� ; P F ©T/�� 
 ��;� S�Z n5�D ��c5= 6 �*�� X .,*7+�� X	 �,Y�_v

> % E F h �Z5 ��	�+��5 �� �	z�5 � ,�/�� � �;�� N�+
s,D5 ,d�,.R�� �,F�q���g� h�i� ��F : 
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\]� ^4I163:  ��/�D� &P��'1� 3����� ����� W��,� )�/#�l��� )��+l�� ���8��� )*(����4 �*/�� 9,�/���� 9( X4�?�� y� jC��� )�/`��� ����*��B 

a�$�*( i�/����  o��p� q8���� *�� N��Z' ����� )#�p� ��I�$  )+�] 

T 

)� �� ����� 

6�	 28.25 2.65 �s+!;� 
4c�% 28.50 2.73 

15 1.16 0.261 

6�	 22.94 2.91 �C5��� 
4c�% 22.56 2.92 

15 1.46 0.164 

6�	 34.75 3.17 �,-@�� S�i��	 ?F��� 
4c�% 34.56 3.35 

15 1.14 0.270 

�	6 28.94 3.19 4R��� ~��	 ?F��� 
4c�% 28.75 3.09 

15 1.37 0.188 

6�	 32.00 2.22  S�r,RR	 ?F����sFz� 
4c�% 31.81 2.23 

15 1.37 0.188 

6�	 146.88 5.61  ¬/�� 
4c�% 146.19 5.76 

15 1.84 0.085 

 
�5{�	 w�&���� S�C�,*�� �@8Q �6� �� c5 � F

 N�+> % -F �,Y�_v= ���� n5�D� �;�  (α≤0.05) X 	
 6  �*�� a  ,*7+�� 0 �  ,*���+�� �  F�R��� S�7  I�+%
 9�� �	`5 � ,�/�� k +�;	 ? -@�� ?F��� d�,.� ��	�+��5

�,F�q��, � ,*���+�� � F�R��� ���D` Æ�q+v� <= �T� �� 
 �@ A w % º% P% ^���� EF 6��A&]� B%�Cj�� �tg	

B%�Cj�� a,*7Q EFl 
<= BY�  +-�� S&�  A` �  ��� n5�  D ��  c5 �  F 

 0 �  ,*���+�� �  F�R��� m��` S�7  I�+% X  	 V�,Y�_  v=
 ? -@�� ?F� �� d� ,.% E F ��	�+��5 6�*�� X.,*7+��
 Æ� q+v� <= �T � �i!5 ,�,F�q�� 9���	`5 �,�/�� k+�;	
 E F 6�� A&]� B%�Cj�� �tg	 �,*���+�� �F�R��� ���D`

�� a,*7Q EF �@A w% º% P% ^����B%�Cj l 
 �� W���	 �7*Q��� �,�*++�� S�I�&�� ��.� ��8C5
 5` aq+Q ?+�� �.	�>�� S�I�&�� P% 6` ���v�*�� ¶ ^�D

�,��H� �I�&�� O% ©�+�l 
 B%�   Cj�� �` �   �,+-�� 9i   ! �>   qQ P   /R�5
 Æ� q+v;�5 k+�&��R+ I� 0 V;� �D ��[ ?-@�� 6��A&]�

�� m�\F` N� ?-@�� ?F��� 0 9�tg	� ,*���+�� �F�R�; 
 �z � ,R���� �,�� Iz�5 �7T Cz� EF R+F� B%�Cj��

 �7T Cz� 9i! 0 �F�R��� m�\F` P% ����q�� �[&�T��5
5 ,�,��Iz�5P % ` k 	 ^��> �� m�� c= E F ��& +�� �

 �7TCz� �,�RF ��+��	5 4\D` w&�_	 ����,+I� 0 ^@>�
�� Æ�q+v;� ��&��R+I�l 
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� Cj�� r[& .� s 	& �7T C` E F 6�� A&]� B%
 ^@+ ,�D�� w���U5 B%�Cj�� KL7�� K�i+c� 0 J��I
 w� [����5 p, W�+��5 ³1 ��5 � ciR-��5 &��H� 4�%
 � !��5 � ,-@�� ��&� .+�� �	�+[5 &�5�z� ���5 ,�.+��5

B%�Cj�� �i! 0 �@%��+I� ^Q ?+�� �7TCz� P%l 
���L����: 

/R� �I�&�� BY�+C EF m�-	 S�, o�+�� ^� .Q P
�,��+��: 

1 −  KL7�� wF�>%EF E F G� �+��  ^�� ,%
�,-@�� P% ���*�7+%5 �,-@�� S�__�+�� ��,*M h�i[5 

 ^!&�  ,+�� 4  *2 �  ,-.+�� S�  ,�/�� 0 P�  A��� 4  *2
S�  ,�/�� 0 �  v5�7�� S�_  _�+�� �  ,�z h  �Z5 ,

X�% e_� EF &��.+I;� 4*2 �,-@�� ��,�� G�T+[�l 

2 −  0 �� H� 6�� A&]� B%�Cj�� P% w��q+I;�
 ,�  ,-.+�� S�  ,�/�� KL  M N � ?  -@�� ?F�  �� ��� 7Q

S��%�{�5 ,�,-.+�� S�,�/�� ©�+Ä EF kR,R�Q5l 

3 −  E F 6�� A&]� B%�Cj�� a,*7Q EF 4R���
 N�+>% OD& EF 4R��� �,-.+�� S�,�/�� S�*��M?F� �� 

P£� ?-@��l 

4 − 7Q EF 4R��� �-�Q �,-@% ����A&= B%��	 ���
 �,��H� �I�&�� &��� EF ?Fs+c;�5 ¸�T�� 9�:;�	

?-@�� 6&�7+�� 9�:;�	 ^+� ?+��l 

5 −  m��c=�r�� ?F��� 	 � .��+�� S�I�&�� P% 

 9i � n� �+�;� 4*2 �,-.+�� S�,�/�� KLM N� ?-@��
S�,�/��l 

* * * 
�$�d�� )+P�] �I���� 

 E 4F :�)�(�*�� �I���: 

 �-�U ,X%`�2011� l ? -@�� ?F��� �,R-Q 0 ����� ��@% �t` ��v
 w&�@%5=^,��+�� �,c���-/Q KLM N� J2��� w&��B  ���

]� ��%�c ,�,	
�� �,�[��&-/I ,21�5� ,145−203l 
  A�& ,¢��*���2007�,  -+> % ? -@% ?*�& Q B%� C�	 m� -	= <

` 9� t` d� ,25 SL, c �Z�RC Z� �� N�+> % X> b 0
�s F �-7�I 0 ·���� ©_�� KLM N� ?-@�� &��.��l 

 ,� ,	���� �s F � �%�c ,w&�T -% � � 9�&� +[� �v5�M`
��&z� ,�sFl 

 ^, 8���  *F k M ,X>v�2004�l  � q-�� �� A&]�� � ��8-��– 
 a,*7+��–�,c���-/+�� � B�sF:�/q�� &�� l 

p�� o ,� ,7f� �2009�l  �� A&]� � I&�� 0 � q-��� k> I`
kQ�.,*7Q5 kQ���8C5�BX��� :X��� ,?�%�{� K�+/�� &��  l 

 ³�+q�� *F ,�c��f��2011�l 0 ?-@% ?�� k,c�Q B%�C�	 �,�F�D 
 � -,F N � �q-�� aD��+��5 ?-@�� B\-�� N�+>% X>b

d�	�2 ��7�>�� ��%�c �*�M P%l  � ��	
�� �� ���� � ��
 ,�,>q-��512�4� ,39−63l 

 ��T! ,����U�2008�l  0 �,v� �� � ,	
�� ³
 .% B@-% �,�F�D
 �  �v��� i  ,%L+� ?v�  �� ?F�  �� �  ,R-Q�  ���F]� l

` ,xR  A X F �  �%�c ,w&�T -% �  � 9�&� +[� � v5�M
¿% ,w�!�.��l 

 w��� ,~�I�2006 l�³�R7��5 O2���� X	 ?-@�� ��&+��l��&z� : 
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4R��� w&�U5l 
Ç` ,�s�I� 2012 l� � I�&� ?%L I= &� 8-% P % &�� .�� Z� ��

�  C&�.% �  ,�,�b �,q  o5l  ��  ���� &�  *Cz� �  �%�c �  ��
]�5 ����_+2;� ,��&��4�8� ,170−203l 

   R¼ ,y�%�T  ���2008 l� ?F�  �� �  ,R-+� 6��  A&= B%�  C�	 m�  -	
 ��7.��	 X�%���� N� �,Fs+c;� �%��� �,-@�� &�5�z�	

 N % d�  ,25 ?�_ ��k  +,�F�Dl �  � �+>  c�% ��� I& 
 ,�� ���� ,� ,-%z� ������ �,	���� ©��C ��%�c ,w&�T-%

�����>��l 
X>v ,�F1�� �1998�l B\-��	 x-{�5 ³�R7�� N�+>% �2LF 

6�C���� y���� ©_�� KLM N� ?-@�� l «� �*�� �Q�%
S�I�&��5 ,13�5� ,11−33 l   
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