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The Effect of Teaching Science via Accelerated Learning Cycle Model on the 10th 
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Abstract: This study aimed to investigate the effect of using Smith et al. accelerated learning cycle model on students' attitude towards 
science and self- concept. The study sample consisted of (50) female 10th grade students. They were divided into two groups: an 
experimental group (N=25), which was taught science by Smith et al. accelerated learning cycle model and a control group (N=25), which 
was taught science by the conventional learning method. The study was implemented in the second semester of the academic year 2012/ 
2013. To achieve the study aims, teacher guide was developed to help science teacher of the experimental group to teach via Smith et al. 
accelerated learning cycle model. In addition, an attitude towards science scale (31 items) and self-concept scale (25 items) were developed 
and implemented to both groups. The validity of the two instruments was checked through panel of judges and their reliability was calculated 
using internal consistency methods using coefficient Alpha Cronbach. The reliability for attitude towards science scale was (0.80) and (0.82) 
for self- concept scale. The findings of the study revealed that there were no statistical significant difference in attitude towards science 
between the two groups but there was a statistical significant difference in self-concept at (α = 0.05) in favor of experimental group. 
Consequently, the study proposed several recommendations and suggestion to develop teaching science.  
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 ���e�	C �>�@��2007� � - �MO�ZeG ���� q3�5 ��,3
��=�� �^�:��� z��Z� R�7�� ��ST+ ��<=>� /^ �M2�

I��=�� J�KA 89�:; b� >�@� 4U i3C ]o 4�3�d > 
�Schaulat, 1997 � 89�:; ��<=>�	 ������ ?�@A (C

N� (�o I��=�� J�KA º�7�� ��ST�� - »��G �B©A  �2�)��
,�:���o�� 1MZU=�� �^ c�@��' �2�)o  ���� + 1 �, H

 �	�¡�+ ������ �loC� 2�)�� /^3 ,= �� � M�:^ � loC I��
���S> b NOP+Q3 �	�o �>�@� 4Ui3C ]o(Cooper et 

al., 2000) I��= �� J�K A w+��	 I��EA FG 45! �=�� 
 � Md��+�� H U=�� R��W���	 &@��� ¤�	 - �E2)��
 �/�� �� ;w+���� 67! - �2�)�� �o@��+ I�e ¢�TA@� FG

��� (C3 ,I � � ' � + � U; �M	��G R�!�V� ��,3 � 5�
 - 4o@� ` �=�� &@��� �2�[ �S2*=o� �=�� ,R�@�S��3
 c + �MO�Z eG _�� 1d� 	 1y 5C 4 ;�o ,w+���� ��A

��o@��� ¼ c�7�� �2�)�� b � >�@� �+C �@� 	@�	(Barbara, 

1995) - I��= �� J�K A � M�^�5 n��A FG 45! �=�� 
 ,� 	�=d�� � U; � 2�)�� R� !�V�3 �	�=d�� R�@�S+ �M:/A

 �B©A3 I ��A � M�:^ H�� , � ^ I��= �� c + ¢�/�� �7!
 - c* � �� ,3 � ^ FG � S�O�=; R@�`C E5 ,�2�)��
 J�K A 89� :; ��<=>� c^ w=; N;C WG ,�	�=d�� H@�S+
 ,� 2�)�� \ � �	�=d�� �U; �M	��G R�!�V� ²( ��dA I��=��

�	�=d�� {�/BC ��=��	 �2�)�� @��`3b 
� �� /S5 �/)�* �� \�=*+ �^ �+C H e�3 � >�@

 �M� >�2+C3 � M2E/�� � >�@� � !3 ,� ´ ��ME�� IA }E5
�2014 � I��=�� J�KA 89�:; ��<=>� �BC 4lU	 �=��3

 � ^ c�� t®3 L:M* �1MZ U=����  ���� - m�@ ��  
X� ��� YZ �� R�2��[ \� I��=�� �MA�7�� �M�5���3b 

FG �>�@�� wO�=; R@�`C '3  � �W� R�9 q3�5 ��,3
 �MO�ZeG g	 � M2���=�� g=^� :��� R� 2��[ R� ,@�

 ,1MZU=�� - �)	�y��33 I��=�� �MA�7�� �M�5��� z��Z�
�M2���=�� �^�:��� R�2��[b 

,#��!�� ,�LT
: 

 R�7 �� ��ST+3 �M	���� R�!�VW� �M:/A 1d��
 ] �G L Me � !@�)A3 R� �:=��� � EA - H�2o �MµC

 \�=* �� J 5@ - ] S+ �@3� (� ���� �  2�)�� sMZ U=��
 R� '�[ _Pv= >� FG (� ���� ] o ,m�@ �� ISE5��A3

�/S�� IS!@�*+ ��3 ISo��> NM,�A3 �2�)�� b �7 �3
 q� )��3 89]/ �� {�ZE=>� I=� (C (�d:	 H@3��� c:5
 - ^�* A (C c d:� � =�� �M* �@=�� R�M�MA�
>W�3
 � ��o �� ���� H�� + - � r�t ,c�� v=�� c�7 ! �M:/A

G R� �:=��� � EA - � SM�^  :=�²� � =�� ��� �� \e
 q�   )��3 89]/   �� �   �A c:   i c   +3 ,�   SM'@3

I��= �� J�K A @� d5C � ^ � /	 � + ,R�M�MA�
>W�3 b
�5�iG FG ,� �9  E5 ½ eW (� le�2�� – c + _P t 

]p�  t �  ���)�� - _�  � ?�@  A ��  ���� {��  > 

�^ \�=*�� ��+� �� 3C - 1 e��+ IM ��=�� ���� � –   
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(C �  2�)�� (�  ;�d� �  loC J  + P^�  TA3 �o@��  +   
 �  +E�� �)�  ;�� - ¾@3� I  � (�  d� �+  /^ �Z  x�  
 ,� /+®3 ���� + I��= �� � |M	 (�dA �+/^ ��7o3 ,I�
 J�K A 89] ; j M2)A _P t c + �!�5�A cd:� �=��3

I��=��b 
 �� ��a;3NM�G R@�`C �E	�*�� R�>�@�� wO�=; - 
 j  M2)A �  M�^�5]  ;89  H@3� g*  � - I��=  �� J�K  A

R�!�V�� 2�)�� � U;  1 l+ � S^3�5 c + ¢� 5 3C H�� �� 
�Cooper et al., 2000; Barbara, 1995�, �� ST+ -3 

 R�7��� ,� ��e�	C2007 ;�Schaulat, 1997 b� � ��3
��,3 ; � BC 4Z E=>� �/)�*�� - �>�@�  J�K A 89]

 I��=�� -7 �� �� ST+3 ������ �U; 6�VW�R� R� 2��)� 
 �>�@�� 67! R{�, ;X���� YZ��jMEU=���9  b 

,#��!�� ^!e: 

45!� >�@�� 67 ! FG   n� �A ?�@ =�� � BC
��<=>�	89�:; H@3� I��= �� J�K A -   � U; 6� VW�

R�7�� ��ST+3 ������X���� YZ�� R�2��)� b 

,#��!�� ,�f#(: 

 c ^ � 	�,¿� � M��x� � >�@�� 4�> g���* ��
gM��=��: 

1 −  89� :; ��<= >�	 �� ���� ?�@ A � BC �+
 � U; 6� VW� - N OP+Q3 LM:* � I��= �� J�KA H@3�

?X���� YZ�� R�2��[ \� ������ 

2 − 89� :; ��<= >�	 �� ���� ?�@ A � BC �+ 
 � MA�7�� �M�5��� - NOP+Q3 LM:*� I��=�� J�KA H@3�

?X���� YZ�� R�2��[ \� I��=�� 
 ��:g&4,#��!��: 

�MA¹� R�Mi�T�� ��|>�� 67! c+ jl2/�: 
1 − q�  5   ,�� W39  �MO�Z  eG �  �W� �   /^  

α≥ 0.05� R� ,@� �)>�=+ g	&� ME+ - R� 2��)��  
������ �U; 6�VW� � M2���=�� �^�:��� R�2��)� ºP �� 

>@�c 89�:/	  H@3�I��= �� J�K A N OP+Q3 LM:* � 
 �)	�y �� � ^�:��� R�2��[3ºP �� >@� c�)��	 � E� 

HO�*��b 

2 −q�  5   ,�� W 39  �MO�Z  eG �  �W� �   /^  
α≥ 0.05� R� ,@� �)>�=+ g	&� ME+ - R� 2��)��  

R�7�� ��ST+ �M2���=�� �^�:��� R�2��)� ºP��>@� c 
 89�:/	 H@3�I��=�� J�KA NOP+Q3 LM:*�  R� 2��[3

 �)	�y�� �^�:���ºP��>@� c�)��	 �E�HO�*�� b 
�!�� ��!K,#�: 

s� ]M5 �M��x� �>�@�� �3e 4�l·: 
x�^�i��� �3�M : �� ���� ?�@ A � BC �>�@�

 N OP+Q3 LM:*� I��=�� J�KA H@3� 89�:; ��<=>�	
R�7�� ��ST+3 ������ �U; 6�VW� -b 

�M;�d�� �3x� : ��l� �/M^ �^ �>�@�� R�='�
&@�+ \eG c+ m�>�� X���� YZ�� R�2��[ c+ 
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 m�  >�� IM  ��=��� n�TZ  ��5−10� :	 _]  ` �  a5�U
�/[�2��(]^ �/)�*	 b 

�M;�+��� �3x� : IA 1Z T�� - � >�@�� j M2)A
 m�@�� ����� c+ k�l�� m�@��2012�2013�b 

,#��!�� ����.7I ,:V�&cd� ��	�&���: 

 R�U�)Z  �� c  + �  ^�:� �  >�@�� c:y  =A  
�! �� H@3  (�le�2�� \�� �=�� � �93 �Se�y �G3 

 ,� >�@�� �7 ! - R7 T; � =�� R�{��,�� q�M*� �E53
�!3: 

1 − H@3� 89�:; I��=�� J�KA NOP+Q3 LM:*� 
(Smith et al. Accelerate Learning Cycle Model): 

�(�le�2�� N	 ZE: IO�' 89�:; � �=�� �/^ _�t�G �^ 
	��G �MTr �|M	 �|Mp3 ,I��=�� �M�:^ - j���=��3 � /+® �M

 j M2)A _P t c + � �93 ;?T/��	 �El�� Q��A I��=:��
 89�:/�� 1e��+ J	@���}	��� ��e�+− }M�/=�� ��e�+ 

-����� ��e�+ −4M2l=�� ��e�+ b� 

2 − 6�VW� �� ���� � U; (Attitudes towards 

Science) : (�  =�Q N  5����1988 ,�13 � N  ;©	¥ ��  ST+
	��=  >� ��Z  � c  ^ �  �� ������  	 }2A�  + ��  T�� R�

����)�� � ,�� ���� R�^� i�+ c + � + ¢� i�+ �U;  
 ��  T��   M�©A L  Me c  +��  ��)�� � 3C ¢�  i��� �7  �

N  � N=  i@��+¦ b(�  le�2�� N  5���3 N  ;©	:  c  + �  ^�:�
 1Z =A � =�� �Mo��* ��3 � M���T;W�3 �M5���� R�;�d��

�	��=>�	 �� ���)�¤5� �� 3C ,_�2E�� LMe c+ � � U;
��  ����G N  >�M' I=  �3 , �  =�� �  ,@��	 �  MO��,  � 1Z  

 �SM�^ �2��)��� U; 6�VW� &�ME+ -�� ����  ²��  �7 �  �
��v��b  

3 − ��  ST+ R�7  �� (Self -Concept):  N  5���
 (��!Q�1980 ,�83 � N;©	¥c��dA -��+ I��= +3 Ia/+ 

R�o@ :�� ,��@��� �� ,R�@�Z =��3 R]�� E=��3 

�r��� ,R�7��	 6@��2� 6� =��3 ,��T�� ��A �� T�  ��M* T; 

NA�7�¦ bN;©	 (�le�2�� N5���3 : c^ ��T�� NM�G �M�=*� �+
_��> : ,?�;C c+ � =�� � ,@�� @� E:	 �MO��,G &�E�3

 - �  2��)�� �  SM�^ 1Z  � 67  ! - �<=*  �� &�  ME��
�>�@��b 

�� : 7�� ,#��!�� h�-
: 

 ��<= >�	 � 2���=�� N2` wS/�� �>�@�� 4�2A�
� ;g=|5�d=+ g=^�:� � ^�:���3 ,�)	�y �� � ^�:��

 �  =�o �  ^ g  >�ME�� j  M2)A I  A L  Me ,�  M2���=��
 � M2���=�� � ^�:��� ?�@ A I A IB ,�M�2' g=^�:���
 �  E��)��	 �)	�y  ��3 ,I��=  �� J�K  A H@3� 89�  :/	
 g=^�:��� �=�o �^ g>�ME�� jM2)A IB �!�	 ,HO�*��

���	 b 1d��� zi��3�2 ��>�@�� IM:ZAb 
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 QLT��>2@ \i0�&j��� U02 ,#��!�� �: 7� 

 

U�-:+� ,#��!�� � �k: 

(�dA YZ �� R� 2��[ JM� c+ �>�@�� J:=� 
X��������� IM��=��  �/[�2�� _]` �a5�U:	  RP�*��3
�����	 m�@�� 2012�2013,� c!�^ À��2��3 �1819 �

 � �����	 R�X� ��3 {�Z e�� I*' R�X�+ �*e
�����/[�2�� _]` �a5�U:	 IM��=��3 �M	
�� �+ b � /M^ �+C

�>�@��E5  4;�dAc+ � 50�2��[  � YZ�� R�2��[ c+
 � S=2��[ J �Q�A I A ,�a5�U�� &@�+ \eG - X����
 � ^�:��� 4 �l+ �µ�eG g=^�:� FG �O���^ 1d�	

 �!� ^3 �M2���=���25� 2��[ � �� ���� H�� + 4 > �@ ²� ,
 89�:; ��<=>�	 ,NOP+Q3 LM:*� I��=�� J�KA H@3�

 � p�2��[ � ^3 �)	�y �� � ^�:��� 4�l+ �M;�l��3�25 
�  2��[�HO�*  �� �  E��)��	 �S*  �@A I  A , b @�  =t�   '3

 j M2)A 1 ,C c + ��Z ' �E��)	 �>@�� 67! (�le�2��
 #� t 1Z 5 {� )^G - �>@�� H@��G (3��=� ;�>�@��

� ��@3��� R�+��=*��	 6�MSV I=� 89� :; � S2�)=� �=�
 � |M	 �|Mp 1,C c+ c��t®3 L:M*� I��=�� J�KA H@3�

I��=�� ����+3 �/+® ����+3 �M*T;b  
,#��!�� ����(:  

� µ g A��C c + �>�@�� R�3�C 4;�dA : H����
 � U; R� 2��)�� 6� V� ?M E� &� ME+ c ^ H@�2^ F3��
 �� ST+ ?M E� &� ME+ c^ H@�2^ �M;�l�� H����3 ,������

�X���� YZ�� R�2��[ \� R�7� b &� ME:�� �2*/��25
 R� M	��� c +  ���� FG ¢�,��� �	 6��^G IA _3��
 1 l+ �2�)�� R�!�V� - 4lU	 �=�� �E	�*�� R�>�@��3

� ,�M�   >�2+C2012 ,�   `����3 �M�   >�2+C ;�
2012 ,�  2��)�� ;�2005 ,?;�  �3 @  Me3 sM  ��� ;�
1996 ,(�  =�Q ;�1988� b�(�  dA NA@�  r - &�  ME�� 

 c+ �M�3��36- �M >�>C RW� � 4)¡ H@�2^  �� ���� 
1  l+ c  + : ,������  	 ¢�=:=  >W�3 ,��  ���� H��  + �  MµC

 
 �U; 6�VW� &�ME+

������ 
R�7�� ��ST+ &�ME+ 

 

 �S*�@A I=� �M2���=�� �^�:���
 J�KA H@3� 89�:; ��<=>�	

NOP+Q3 LM:*� I��=�� 

A I=� �)	�y�� �^�:��� �S*�@
HO�*�� �E��)��	 

 
 �U; 6�VW� &�ME+

������ 
R�7�� ��ST+ &�ME+ 
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������ I��+3 �M:���� �)�;��3b w�@ =�� �2* /��	 � +C 
 � BPl�� R� dM� w�@ A �<= >� I A  E5 ,�<=*��

�j5��+ �¡ ,��� ,j5��+ �; �2�)�� R�!�V� &�ME� �U
 6� VW�	 � 'P^ �� �=��3 &�ME�� - �e3�)�� JMi����

������ �U; b�^ �^ &�ME�� ��^ IA �!�	 �7 � c +
 �� ���� ?�@ A q� [3 w!� /+ ¸Z ° - g:dU��

�M	���� �v���3 I��E=��3 &�ME��3 b N A�2B ~�* e IA ]o
 ,�T�C u�2;3�o �����+ st��� q�*AW� �E��[ ��<=>�	

À�	 '3 �T�C 1+��+ �0.80� � ��	�A W� 2E+  �� � !3 ,
�>�@�� ��v� b NA@� r - &� ME�� (� dA  '3 �7 !

 c+ �MO�S/���31 � �S/+ H@�2^173 �2,�+ H@�2^ 14 H@�2^ 
 &�  ME:�� §  :a��� �  ,@�� (�  dA �7  	3 ,�2��  >93 ,

 N� �M;�� �,@��331�,@�  b 
   (�le�2�� �<=>� E5 ,R�7�� ��ST+ &�ME+ �+C

�� �@��2�� 6^C �7�� &�ME�2003� � &�ME� N+<=>�3
�BC � ^ �� ���� ?�@ A - k3� �=�� I��= �� ��<=>� 

 YZ �� � 2�[ \ � R�7�� ��ST+3 m�@�� 1MZU=��
 ���  ^�� _3�����  x� ��  a/�� - J	�*  �� YZ  ��� 

 � >�/=M� 6��� )A3 N)2y 	 � +�' ]S/ d� ,(]^ �/)�*	
 +�' ]o ,�M��x� �>�@��3 \� tC H� + N A�2B ~�* U	 �

��<=  >�	 ~�*  U	 �  �93 st�  �� q�*  AW� �  E��[ 
 À�	 �7�� ,�T�C u�2;3�o 1+��+�0.82� W�2E+ �� �!3 ,

�>�@�� ��v� ���	�A b �MO�S/�� NA@�r - &�ME�� (�dA

 c  +�25 � �  �A �  ^ �  	�,��	 �  2��)�� ��  EA ,H@�  2^
 =�� w�@ =�� 4 � � +P^ Ji3 _Pt c+ R�@�2��� �

H�)��� R�@�2��� c+ H@�2^ 1d� �SM�^ j2)/� b (© 	 ] �^
� ! &� ME�� - �<=* �� w�@=�� : ,] O�� �s ^ j 2)/�
�	C �s^ j2)/� W ,�;�MeC �s^ j2)/� b �7	3 �,@�� (�dA

 &�ME:�� §:a���75, N� �M;�� �,@��3 25b 
,:V�7Kd� ��[�I�: 

  4· �	�,�� c^ ��|>C � >�@��  e���MO�Z c ^ 
j��[ ��<=>� �>�x� �+�x� �¹� �MO�Ze�� �� ���� 

�M^]=,W�� Statistical Packages for Social Sciences 

17 "SPSS" �����:�� �MO�Ze�� R�;�M2�� �!3 ]o s�: 
1 − q�*AW� R�2B st� �� ��<= >�	 1 +��+ 

R�2B �T�C u� 2;3�o �Alpha Cronbach �j EU=�� c + 
R�2B �Cº� �>�@��b 

2 − g=^�  :��� �5�  dA c  +   o©=�� �)	�y  �� 
 ~�* e j��[ c^ �>�@�� jM2)=	 {2�� 12' �M2���=��3
 ��<= >�3 � �@�M��� R�5��U;W�3 �M	�*x� R�)>�=��

@�2=t�− g=�E=*�� g=/M��� R (independent sample 

t-test) g=^�:��� R�)>�=+ g	 q3�T�� ��W� ~�*x 
	�y �� ��  ST+3 �� ���� � U; 6� VW� - � M2���=��3 �)
R�7��b 

3 − H@3� 89� :; ��<= >� � BC �5��� J�K A 
 �� ST+3 �� ���� �U; 6�VW� - c��t®3 L:M*� I��=��
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R @�  2=t� ��<=  >� I  A ,R�7  ��− g=�E=*  + g  =/M��
(independent sample t-test) q3� T�� � �W� ~�*x 

��3 �)	�y �� g=^� :��� g	 � U; 6� VW� - � M2���=
��2�� R�7�� ��ST+3 ������b 

4 − � B�� I�e �^ n��=�� �=�G J	�+ � v=:�� 
�>�@�� 1E=*�� 1l:=��3 -  I��=�� J�KA H@3� 89�:;

R�7�� ��ST+3 ������ �U; 6�VW� - R�2��[ \� �/M^ 
�^�:��� ,�M2���=�� LMe IA ��<=>� � ������ � M��=�� 

�P^ �	C ,�2006� :�J	�+ � =�G� η2 = �I �e � B�� = 
��t

2
 + df �(t

2
/ 

,:0�&j��� ,[�I� �:	-�� ,
��� ��b�&cd�: 

1−,l:0�&j��� ,l[�I� Ql0D ��l+� jI� m4�L�  :

 � 2�[ �5� dA ~�* e IA �M2���=�� ������ - {2�� 12'
g=^�:��� R��v=+ c+ �v=+ 1d� �M2���=��3 �)	�y�� 
3 ,�>�@�� _3�� zi���2 ���9 wO�=;b 

 
 1�![�>2@ \hV��� ��0�n� o�p ��-:�� ,�A�HI� q�Hr s�&	�� t$ ��.#��
 ��c�� ��0��.�� i�+� k � ,#��!�� �  � ����� ���	
� ����� ��� �����

u0A�� ]:0.���\ 

vw�I� ,+� jI� 
�!�� 

>)@ 
x�Hr� N#��I� 

 ^�&����

9��:I� 
r� ,c��,�&  , :Do�p ,��!�� 8��H
 

 �U; 6�VW�
������ 

�)	�y�� 
�M2���=�� 

25  
25  

65.7 

65.9  
4.33 

5.01  48  0.15  0.88*  

R�7�� ��ST+ 
�)	�y�� 
�M2���=�� 

25  
25  

55.4  
54.6  

3.52  
7.43  48  0.46  0.65*  

* vz  !-+ 1��α ≥ 0.05 

 

 _3�� c+ zy=��2 � � ��� q3� 5 �� ,3 �^
� g	 �MO�ZeG �� ���� � U; 6�VW� c+ 1o - g=^�:��

R�7�� ��ST+3b 
2−  ���
,#��!�� : jM2)=� �:���� NM,�A 1,C c+

I A ,zMUZ�� 1d���	 89�:/�� H@3� �� ^G 1 M��  I= �
{� /BC - N/+ H��T=>W� � >�@�� j M2)A � ^ � ^�:��� 

�M2���=�� - He3  � M/E=�� H� S,�� - � '�)�� ~�M* ;�

�l�x� c+ o~�= ������ X���� YZ�� b � �9 I A '3
 89] ; - 4 lU	 � =�� �E	�* �� R� M	��� FG ¢�,���	

 1 l+ I��= �� J�KA�� ��33 R� 5W3 LM: > ,2010 ,
Kim, 2007; Medeina, 2005; Schaulat, 1997� ,

~�M* ;G He3 R�^�i�� �M:���� H���� H{��'3 � '�)�� 
 {�   ��MT�� �   =o c   + �   l�x� �   M/E=�� H�   S,�� -
 �  M����� R�  +����� �d2  `3 �  M:���� R�^�  >���3



 �M'@3 ,�M�>�2+C ?M� ��2^�M2E/�� :�: I��=�� J�KA H@3� 89�:; ��<=>�	 ������ ?�@A �BCbbb 

– 240 – 

�4;
;��� � M	
�� H@�Q3 c ^ @��Z �� I ���� 1 M��3 ,
IM��=��3b� �	 {� S=;W� c + �� ^G 1 M�� ,I ���� �� ' 

(�  le�2�� N  i��	 g  :dU�� c  + ��2  > �  ^ �  ^ 
gM:���o�� - ¸Z° ���� ���� ?�@ A3 �� �� b -3

 1��A IA ;R�e
E+3 {�@® c+ (�:dU�� N+' �+ {�i
�SO�i - 1M��� b c + &@� 1 o � )t 4�:= `�  '3

1O�  >���3 n�  !�� �  ^ H  e��� &3@� R�3���3 
�����3 R��)t3 ,�M:M��=�� 7MT/A &@�� j 53 1 e��+ 

H@3	 ?�@=�� ,I��= �� J�K A 89� :;  (C � � � +3
 N��=���e�+ 1o b z i�� � )M)° Ia/+ 8�@�G IA ]o

 \+3 1Z5 1o - ���)�� �S>@M> �=�� R�^�i���
 ¤�2�� �Sy�2	 R�^�i��� 67! ª�2A@�� �M�d�� H@�Z��

He��� _�ZT�b� 

3−,:	7�� ,f:0�� ,f:{  : IA\ eG � |Mp n� v�� 
 I��=  � �  	9�, �MT  r �  |M	 (�  dM� �  >@��	 �MTZ  ��

vA IA E5 ,R�2��)�� ��<= >�	 �MTZ �� � 5�v�� (�� �M
 6� ,33 � ��MT� � M	��G R�@� 2^ jM��A3 ,(��+ Â]'

�MTZ �� �5�v�� {�,@C - �:*=2+ b H@�2* �� IM a/A I A3
 6� ,33 R�+� >@ � ^ �� =� L MU	 Y �=¶ 1d�	

 �S�t� 	 � 	�=d�� I=� �:*=2+ -�. �� {� /BC b j M��A3
MTZ�� �5�v�� �MT�t - �M�S/+ @�r3 R�+�>@ � �=� �

 �5� A3 ,1* �*=+ 1d� 	 �M:M��=�� He��� \�=� c^
 ��^ �e��t})¶ ��^ I=M� ;�o�U=+ �M2� H@�Z�� 

�M:���� IM!�T��3 ,He��� _�ZT� �M�d�� b �5� A IA ]o
 ��� �� �� ^ �M�:^ 1MS*=� ;k3
d��� ����� Q�S,

�  MO���3 �M�:*  �� b �  ;��+ Â@�  T+ �5�  A I  A ��7  o
5�A3 ,RW3�)�� ]o ,�MTZ�� �5�v�� - N`@ I=M� �)^ �

 � ��	 � p{��'3 � M	��G R�@�2^ �SM�^ R�'�)	 ��^G IA
R�2��)�� ª��; 1' ]�o 3C ,�Zx� b 

4− ,l#��!�� i�+�l jI ,l#��!�� ]l:0.�$ b!0�� 

 4'�v=  >� �  =��3�8�  2��EA JM	�  >C  � g  	 H
  T�� -
24�3�2013 �FG 14�5�2013 \�  =� ?�@  A I  A3 ,�

�� - He�48 �^�:�:�� HO�*�� �E��)��	 ,�2��EA �Ze 
 LM:*� I��=�� J�KA H@3� 89�:; ��<=>�	3 �)	�y��

�M2���=�� �^�:�:�� c��t®3b 
5−,#��!�� ����a 9!0�� ]:0.���  : j M2)A I A

 c + {� S=;W�  �	 � �2�� �� ���� �U; 6�VW� &�ME+
 Ã�@�=	 HX�2+ He��� ?�@A�15�5�2013�� , H �3

�25 � ��M�� - R�7�� ��ST+ &�ME+ jM2)A IA ]o ,�EM'�
 Ã�@�=	 ��=���16�5�2013� � H�3�20 ��EM'�b 

6− ,���:�|� hV��-�� ��&"�#�  I� EA I B c +3
wO�=/�� ��A �^ {�/	 R�e
E��3 R�Mr�=��b 

���TD�-
� hV��-�� S&+: 

� � UlVW
X� Y: l# ���l � &'}l$ ,A��I� hV��-�

������� ��� ����� ~+ ����� ��: 

 �7  ��3 ,�  >�@�� _3�� _��*  �� c  ^ � 	�,¿�
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�^ ¸/� :¥ 89� :; ��<= >�	 �� ���� ?�@ A �BC �+
- N OP+Q3 LM:* � I��= �� J�KA H@3�  � U; 6� VW�

�������  \?X���� YZ�� R�2��[¦ �M i�5 @�2=tW3 
�  ^ ¸/  A �  =�� �  >�@�� :¥39 q�  5   ,�� W�  �W�  

 �MO�ZeG� /^α ≥ 0.05 � R�,@� �)>�=+ g	 6�VW�
������ �U; �M2���=�� �^�:��� R�2��)� ºP �� >@� c 

 89�:/	 NOP+Q3 LM:*� I��=�� J�KA H@3� R� 2��[3
 �)	�y�� �^�:���ºP��>@� cHO�* �� q�)��	 ¦ I A ,

 ?�@ A c+ {�S=;W� �	 ������ �U; 6�V� &�ME+ jM2)A
�M*  ;� H  e3 �  l�x� �  M/E=�� H�  S,�� - �  '�)�� ~

 �M	�* x� R�) >�=�� ~�*e IA3 ,�>�@�� �=^�:��
 ]o ,g=^�:��� R�2��[ R�;�M2� ��@�M��� R�5��U;W�3

 @�2=t� jM2)A IA¥R¦ g=�E=*�� g=/M��� (Independent 

Sample t-test) g  	 q3�  T�� �  �W� �  ^ n�  �=�� 
�:�� gM	�*x� g)>�=�� � U; 6�VW� - �>�@�� �=^

 _3�� �SUi�� ]o wO�=/�� 4;�o3 ,�������3b� 
 

 1�![�>3@ \hV��� ��0�n� o�p ��-:�� ,�A�HI� q�Hr s�&	�� t$ ��.#��
 ��lc�� ��l0��.�� i�+�l k � ,l#��!�� �  ]l:0.��� � ��l��� �l�� ��l���

9!0��\ 

,+� jI� 
�!�� 

>)@ 
x�Hr� N#��I� �9��:I� ^�&��� ,�&r� ,c��  , :Do�p ,��!�� 8��H
 

�)	�y�� 
�M2���=�� 

25  
25  

66.0 

70.2  
8.75  
7.77  48 1.76  0.085* 

*!-+ 1�� vzα ≥ 0.05 

 
 _3�� c+ zy=��3 � N ;C W R�9 q3� 5  ,�A

 �MO�ZeG ��W�� /^α ≥ 0.05�  R� ,@� R�)>�=+ g	
 - �>�@�� �=^�:� R�2��[�VW��� ���� �U; 6 L Me ,

 � M2���=�� � ^�:��� R�2��[ wO�=/� »�*x� }>�=�� À�	
 -�  �2�� j  M2)=��� 70.2 � 6@  ' �@�  M�+ n��U;�  	3

�7.77� � ^�:��� R� 2��)� »�* x� } >�=�� À�	 ]/M	 ,
 �)	�y���66.0 � 6@' �@�M�+ n��U;�	3�8.75� �7 !3 ,

 �/��_�2' �2*/��	 ���TZ�� �Mi�T�� VP��� ���� �U; 6� ,

 N;C �^ ¸/A �=��3¥W  �MO�Z eG ��W� R�9 q3�5 ,�A
�   /^α ≥ 0.05 �R�  ,@� �)  >�=+ g  	 - R�  2��)�� 

&�ME+ ������ �U; 6�VW� � M2���=�� � ^�:��� R�2��)� 
ºP  ��  >@� c 89�  :/	  H@3�I��=  �� J�K  A LM:*  � 

 N  OP+Q3 �)	�y  �� �  ^�:��� R�  2��[3ºP  ��  >@� c 
�)��	�E�HO�*�� ¦b FG q3� T�� ��,3 �^ �*TA cd:�3 

 ,� SaA �d� _�[C H
5 FG 8�=� H���� �U; R�!�VW� (C
 I��=  �� J�K  A H@3� 89�  :; �  SM5 j  2[ �  =�� H  �� (C3
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 R� !�V� ( �� d=� � M5�o � ¡ (� dA ' c��t®3 LM:*�
 R�!�V� c+ �^C ������ �U; �M2���=�� �^�:��� R�2��[

��� R�2��[�)	�y�� �^�: b N ;©	 ��M=/�� �*TA cd:� ]o
 12' �, �	@�E=+ ������ �U; R�2��)�� R�!�V� &�>��	
 8� =� ~@� E=�� �7! - �MvA �C ��=��	3 ,�>�@�� jM2)A

 �7!3 ,�:���� 12' c+ gT^�y+ S,3 4'3 FG¼ � jEU=
�M��x� �>�@�� - �2o 1d�	 b 

 �>�@�� 67! wO�=; 4T�=t�3 �	� o � >�@� J +
 NOP+Q3Cooper et al., 2000) � ¢� TA@� R� S«C � =��

 � /�� � � ,I��=�� J�KA w+��	 - �2�)�� �o@��+ I�e
I� �' �+ �U; �M	��G R�!�V�3 �M�5�� ��,3 b 

 ���l�� ���l� ���� ���l � &'}$ ,A��I� hV��-��

����� ���	
 ~+: 

� >�@�� c+ k�l�� _��*�� c^ �	�,¿� �7 ��3 ,
�^ ¸/� :o89� :; ��<= >�	 �� ���� ?�@ A �BC �+ 

R�7�� ��ST+ I��=�� J�KA H@3�  \� YZ �� R�2��[
?X����¦ � ^ ¸/A �=�� �>�@�� �Mi�5 @�2=tW3 ¥W 

39 q� 5  ,�� �MO�Z eG � �W� �  /^α ≥ 0.05 � g  	
R�,@� �)>�=+&� ME+ - R�2��)��  R�7 �� �� ST+ 

� \ �^�:��� R�2��[ �M2���=��ºP��>@� c 89� :/	 
 I��=�� J�KA H@3� �)	�y�� �^�:��� R�2��[3ºP �� 

>@�cHO�*�� q�)��	 ¦ b R�7�� ��ST+ &�ME+ jM2)A IA
 H e3 ?�@ A c + {� S=;W� �	¥ - � '�)�� ~�M* ;�

�  l�x� �  M/E=�� H�  S,��¦ I  A3 ,�  >�@�� �=^�  :�� 
 R�  5��U;W�3 �M	�*  x� R�)  >�=�� ~�*  e �  �@�M���

 _3�� �SUi�� ]o g=^�:��� R�2��[ R�;�M2��4b� 
 

 1�![�>4@ \ ��0�n� hV���o�p ��l�	
 ��l:AI 9!l0�� ]l:0.��� � ,l#��!�� i�+� k � ��0��.�� ��c�� ��.#��
 t$ s�&	�� q�Hr t��A�HI� t�-:�� 

�����\ 

,+� jI�  �!��>)@ x�Hr� N#��I� :I� ^�&����9�� ,�&r� ,c��  , :Do�p ,��!�� 8��H
 

�)	�y�� 
 �M2���=�� 

25  
25 

54.6 

58.0  
4.97  
3.25  48  2.9  *0.006 

*  !-+ 1��α ≥ 0.05 

 

 _3  �� c  + zy  =��4 � �  ��� q3�  5 ��  ,3
 � >�@�� �=^� :� R� ,@� R�) >�=+ g 	 �MO�ZeG

� /^α ≥ 0.05� � M2���=�� � ^�:��� R� 2��[ z��Z� 
�=+ À�	 LMe � M2���=�� �^�:��� R�2��[ R�,@� }>

 &� ME�� R�@�2^ JM� �^�58.0 � �@� M�+ n��U;� 	3
 6@  '�3.25� R�  2��[ R�  ,@� }  >�=+ À  �	 ]/  M	 ,

 �)	�y �� �^�:����54.6 � 6@ ' �@� M�+ n��U;� 	3
�4.97 b� _�  2'3 ���TZ  �� �M  i�T�� ¤  5@ �  /�� �  �
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���2�� �Mi�T�� b= >� � �M=; � B�� I�e �5���3 ��<
 R�7 �� ��ST+ - NOP+Q3 LM:*� I��=�� J�KA 89�:;

 �M��=�� ������� ��<=>�	 N	�*e IA� ,�P^�	C2006� :� 
J	�+ �=�G �η2 = �I �e � B�� = �t

2
 + df / t

2 (, 
L  Me �t ��  ! �  :M' �R�, ]/  M	 �df��  ,@�   ,�  ��x�

 _3�� zi��3�4 ��B�� I�e ~�*e wO�=;b 
 

 1�![�>5@ \ ,l :D>η2 @ � ���l�� ���l� ���l -� &l'a� �ljK ��!lA
�

,:0�&j��� ,+� j �� ����� ���	
\  

QA�HI� vw�I� �$���� vw�I� , :D>η2@ &'a� �jK ��!A
 

I��=�� J�KA 89�:; R�7�� ��ST+ 0.15 }>�=+ 

 
 _3 �� c+ zy=��5 � � B�� I �e @� E+ (C

�=  �� J�K  A H@3� 89�  :; ��<=  >� N  BeC �7  �� I�
 ~�M* ;� H e3 - R�7 �� �� ST+ - N OP+Q3 LM:*�
 � ^�:��� R� 2��)� � l�x� � M/E=�� H�S,�� - �'�)��
 Yr�� �E53 ,��2�� jM2)=�� - �)>�=+ (�o �M2���=��

 - @�o7 �� � B�� I�x g!�o¥�P ^ � 	C¦� 2006�� ,
 1E=* �� � v=�� 6K T� �+ �2*; (C �/�� ��93� � E��[

?�@=�� � + J	� =�� � v=:�� s d�� c�� 2=�� c� �� ST+
R�7�� � �3�*A�15 b�% 

�� ,3 �* TA cd:�3 _�� q� 5 �MO�Z eG g 	 
R�,@� »�*x� }>�=�� R�2��[ �^�:��� ,�M2���=�� 

}>�=��3 »�*x� R�,@� R�2��[ �^�:��� �)	�y�� 

- ,R�7 �� ��ST+ z��Z � � ^�:���  � M2���=��− c +
gle�2�� �a; �S,3−� SµC ~�2>C H^ FG  : � |M	 �5� A

 � ^ � :���� R :^ LMe ,�2�)�� �	�7,3 �/+® �MTr
 - � :S�� ª3. �� c +  �� �7 �� ,ª.�� �7! jME�
 c + � �9 j ME� I A3 ,I��=��3 IM��=�� �=M�:^ J�KA
 ,�MTZ �� � 5�v�� 1 t�� R�2��)�� &��, �MA�A _Pt

	 � )2A�+ �MTZ �� � 5�v�� - R�EZ �+ jM��A3 n� !©
 H@��  x�3 �  ��S=�� 1  l+ �  >�/�� �  �� �5�  A3 ,I��=  ��

 R�Z��3 {�y��3� ,�M�>�2+C2011 �(Rose, 1985,b 
 � EB H�� �Q � ^ I��= �� J�K A H@3� 89� :; 1:�� ]o
 � EB �� E� �7 !3 ,�p�;�d+G3 �p�@E	3 �2��)��	 �:����

 Q��;�� �^ H@' �loC �S���3 ,�S*T/	 �2��)��(Smith, 

1996) b � SEME� ����� n�!��	 R�2��)�� �3�A (C ]o
 cp�9 �5��� �oC �r�5 c!�)^C c� �2*/��	 �Se�i33

(Reiss, 2004) b  O�@ �� >�+ 6�o9� + J + j T=� �7!3
 �M;�* ;�� R� ,�x� ¢�2`G �MµC _�e �M;�*;�� ���a/��

 �M;��− �M,���M*MT�� R�,�x� 1l+ � ,�� �)�� ,�e����
�.  ��~� (�  +��3 ,����  ��3 ��  /���� R�  ,�e3 ,

 �  x�	 @���  ��3 c��  t¹� J  + �  ^]=,W� 1  ^�T=��
��  E=��3 ��
  eW�3− I��=  �� \  � R�7  �� ��  EA - 

� ,��2^2012�b� 
 J�K A 89�:; �B©A - �>�@�� �7! wO�=; jT=A3

 �  >�@� J  + R�7  �� ��  ST+ - I��=  ��¥�  ��e�	C¦ 
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�2006���>�@�3 , 4�3�d > �Schaulat, 1997 � � =��
 �M:/A �^ 1:^ I��=�� J�KA 89�:; jM2)A (C 4Ui3C
 ,� 2�)��  /^ �	�¡�+ ������ H��+ 1�,3 R�7�� ��ST+

  �C   oC ] o�2005��  (C� :M��=�� u�  /�� �  5�v�� - 
�MTZ�� �B�� -I��= �� � 2�)�� �M�5��  ?d�/ � �� =��	3 

I£� R�7�� ��ST+ �^ ��9b 
�� ��:�������K`AI: 

 c ^ �>�@�� �SM�G 4�r�A �=�� wO�=/�� {�i -
 � ^ I��=�� J�KA 89�:; ��<=>�	 ������ ?�@A �BC
 YZ�� R�2��[ \� R�7�� ��ST+3 ������ �U; 6�VW�
 �  M/E=�� H�  S,�� - �  '�)�� ~�M*  ;� H  e3 - X�  ���

º¹�	 Æ�� N;f5 ,�l�x�: 
 −1���� q3�5 ��,3 �^ c+ I¡���	 - �MO�ZeG 

 89� :; ��<= >� ��M=; ������ �U; R�2��)�� R�!�V�
 89�  :/�� �7  ! R�  M	��G (C WG ,I��=  �� J�K  A H@3�

R�7�� ��ST+ �v=+ - R�S« b NM�G R@�`C �+ �^ {�/	3
@�� (f5 ,wO�=; c+ �E	�*�� R�>�@��� Æ�A �M��x� �>

 R�@3�  E^ H@3� 	 g :���� ��@ A � ^ g:O�E��
A _�  � - g5.  ��3 g  :��:�� 1  :^ Â@33 �  M2�@

 I��= �� J�K A H@3� 89� :/	 IST���=� ������ ?�@A
 Y  '��� - N*  �@A R��  )t3 ,?�@  =�� - N  =MµC3

�TZ��b 
−2  � |M2�� �^� ; �5� A � ^ 1 :��� I ���� �^
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