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Abstract: The purpose of this research is to identify the level of student involvement in the advanced Science textbook for the 6th Grade in 
Saudi Arabia, by: viewing the content (text), pictures, figures and activities which were calculated using Romey’s Formula, which measure the 
book involvement factor for the student, in content, pictures, figures, conclusions, and activities, by random selection of some books pages 
(Khoayalh, 1990), which was translated to Arabic, by researchers, and presented to arbitrators. In order to check its validity and invariability 
through time, two methods had been applied in analyzing the text; first by using Romey’s Formula, and secondly also by using the formula but 
with more classification as the text sentences were divided into (2) groups. One involves the student in his learning, and the other doesn’t. This 
increased invariability rate to (92.75%). The findings showed student involvement in the content of Science textbook in acceptable range. The 
rate was (0.4%) which means that it involves the student and allows him to analyze, brainstorm, and draw his own conclusions, while there was a 
decrease in student involvement in pictures and figures as it was (0.31%) indicating its poor effect on student to investigate. An increase was 
noticed in student involvement in activities with (0.65). Thus, the researchers recommended reviewing the original version of McGraw-Hill’s 
textbooks series, by the publisher, and rewriting the scientific context in an educational format, and enriching the book with effective materials, 
with more attentions to pictures and figures, that shows poor effect on students, in order to give the students a bigger chance to participate and 
interact. The researchers suggest a new method to measure the involvement depending on Arabic language characteristics and comparing it with 
the current research, and to conduct more of involvement analyzing studies to science textbooks. 

Keywords: involvement factor , Romey’s Formula, McGraw-Hill’s books, elementary stage. 
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 �%��c NW�5�� ��+]�6 �&LZ[�6 9�>\[�6 ��]���6
 U��j�z6 ,^��&�� �*G�H/� U:,��, F�=� ?,6.

 ���e:u�� 8�`D���� 0 Q���+7�� ���*G�HI �z �@���+'��  
 Q�� 0 �j�*{ U��J k�	 ��j(*2 fW6��Y �I ;9�5%��

�0.52 − 0.85� ^��+>�� ���*G�HI 0 ����`�Z� ���j�6 
 ���J.� ���,z ,8�`D���� ~��*(� �&L��Z[� 0 F:��&��
 f�Z�G �%� 9�>�\[�6 ���]��� 9:�; <�, �*G�H/�
 f���	 N�*W ,~	�=��� CD��� 96[� �o�� �K ,-*J

 w+*G�HI �J.��1.76�� 
 ��K 06�2014� ���5K6 ,_�6���� r5c ,�*(

 0 ��*G�H/� <K CL>�� ?,6. UA���, F�j�L��6
 B��=��6 ,_,�d�6 ,~	���� 8�`D�� U�*t����� ^+G
 �]�.�� f`LG6 ,�����=�� �*	���� �>�(�� 0 ?@�+	A�
 CD��� U�*�t����� F��+>� ����5%, �*G�HI �5=Z <K
 k`D���� U�*��t����� ®���+>� �����5%, ����6 ,~��	����

z6 ,B��=����6 ,_,���d� F���+G �z ���]�.�� U���j�
 ��>`+�� s�K ^���&�� K�=� ~	���� CD�� U�*t�����

 w+*G�HI �5=Z f��	 %� ,���%+]A�6 4*�7+��6�1.18� 
 �2 ,B��=��6 ,_,�d� k`D�� U�*t����� ®�+G i'*	

 ij+*5=Z f��	�1.84�6 �1.57� <, �uGz f��	 �¼z i	6 ,
�1.5� ���%��c w��Y�W � ���� .���*��� ^=��W  ,?��,6.

��¶][� ~	�c ij*�K ^�� ��	�+>���� 
 .�§z �]�.� U�j�z %� ,�*5'J[� U�]�.�� �,z

�Azar, 1982�  -��, 0 ^��&�� F�+>�� �*G�HI C�t
 �������������*(*>��6 ����*W[� � ,��Z���u�� 96[� CD����
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��D%+]A�6 N75�� ^��&�� �K� A �j� ��+��	6� 
 �*���5K ��]�.� U��J6 (Abd El-Magieed, 

2011)  ����\./� F���+G ���*G�HI ���J.� <��K CL��>+�
 ����W�(	 ,�*��]�.�� �,�n���� b���	 F:��&� ?��K�.o��
 �*G�H/� 4,��, U�W6 ,�K�.o�� �*�>	 B��.���>5��

��	 ,�*(*��Y -��, <, w'(}Y i	�0.225� �z ?�'�� � � 6 
 <K 4%� �*G�H/� 4,��, �z N*W ,|�*&�=Y �h� F�+>��

�0.4�F�+>���  ¢'�(	 ,^��&�� �>`� |:*�2 |��� <(}+� 
 ��*���`	 F��+>�� ~�, 4�,��+� �z ~*&+=� A ^��&�� �z

��J�, ��]�.� f��6�'Y i*�� ;��*Y�� ��*	�¯I �G.�L,6 

(Mergo, 2012)  ,1�K ������ CD�� ��*(*>�� F�+G
 ,F��+>�� 8�� z N�W�5�� 4�W6 ,�*	�*e[� B.�(��

*Z�*5�� w,�].6 ,w+&LZz6 ,wa�DZ6 �@��+Z f`L�G6 ,�
 �G.�L�, ~�L�Y ?�+�� ?�  ³�%� �&L�Z[� �z 4*�7+��

^��&�� � F�D�Z6 ���%, ��]�.� �,z(Moghadam & 

Nasab, 2014) F���+G ��*G�HI C���t U��j�z �%� 
 ,������I 0 �����Z�u�� ����W�(�� 96[� ����][� �����o*`��
 �¼q	 9�>\[�6 ��]���6 S'�� 4*�� �@�+Z �`a6 hN*W

� .�*��� <, 42z9�5%�� ?@�DW/� 
 .����+��*�6 �������  ��]�.� 06(Hodaian & 

Liaghatdar, 2015) ���*W[� )�K F�+G ��uW�5�� 4�W 
 N�*W <�, ,�����I 0 ���Z�u�� ��W��� 0 N��u�� CD��
 C��t �@��+'�� U�j�z6 ,9�>\[�6 ��]���6 ,S'��

 ¢+W ¢ZY w+*G�HI 4,��(� ,S'�� 0 ^��&�� �*G�HI
 ��	�0.023� f���5� 9�>�\[�6 ���]��� 0 f�`Y.�6 

�1.35� 0 §��*+,�	 ^���&�� x1�� F��+>�� �z �j£h� �v 
w��>\z6 w,�]. � 

AB$� ��#C@ : 
 ¡ �L�Z ��, �z AI ?�(*��+�� F�+>�� �Z�>, )�.
 ���z ���	 ,F���+>�� ¡���« ���5�&�� b���	 U��½��Y <��,
 )j+* ��G ����+]� 0 )j'*	 i*� _��'+��6 U�Z�7+,A�

 ;w� ���� ��.6 �z ��\A6 ,ij'�*	 -��`�� Q(	 ��LhY
 F��+>�� s�K ½+%Y A ,U���+=�� ���G sK -K �	�5]z
 x�HI ���K ���  F�5��][� )�� z <��, 4����6 ,�.����
 ;w	 wc�5Y.�	 ¡��LY �*��G �J.	 F�+>�� �   0 ^��&��

w�(��%Y6 F��+>�� ��J�� h, ��>(	 �*y[� <, � � � �26
 4*'G�, Gz�Mcneil, 1990 � � �'�� )��%Y -.6 sK

 )�j(� ,���	
�� ��*�� 0 .��%�� F�7aq� ,�*]�.��
 ���*&+=�� ¢+W �j'�� 0 C�}��6 -�%�� <c��, ����,

�7*7a U�.��2 �6 �+� �z � ?J�'�� .�\z6�1424� � �
 �*�	�26 �*].�� ^+>�� ��(}, k	 �,����� -.6 MI

c6 ����� �	��a N*W <, F:&�� <�,6 ,�j�t�K ��*5
 �����, �*�].�� ^+>�� )��%Y 0 �,�+=�� ������ k	
 Q��,6 ,���5�&�� �5=��'��	 ���p��, ����� �	����a Q�+=��,

^��&�� F�+>�� �*G�HI � 
 x�H²��	 |����	 -��K U���+=��, ���*G�H¾� �I
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 ���*�(��� )��e �j'���� MI ,?��(*��+�� F���+>�� 0 ^����&��
4��>G ���*(*��+�� �.� <��K CL��>�� ���h�6 ���*G�HI ���J

 ^�+>��6 � ��'�� ���&Y 0 |ij, |�½'K ^��&�� F�+>��
 )*����+�� ?��+*�(K 0 ���(j�� ����'��� ��Wz6 ,�*��].��
 � � 6 ,¢'�, ��6 |�*@�D%+]� )��+�� ��>� ¢+W ,)��+��6
 s��K _�.��+�� 0 ���u��� U��� �«A� w��*�I ¢�=��Y ���,

 �6�� Q�+=��� ,�����Z2012� ��*�a�+�� 0 ��J 26 �
 )2.�41 � �'=�1959º�� ��, ������ �6��� �°��(�� � :

 U����,�����6 .����>�[�6 r@����%�� �����>Y �z ?����5'�
 �j,�%� ?�+�� #�D�'�� <�, U��W
%��6 U�5�.+��6
 C���� 452 <, �]6.,6 -q*j, w	:&� �.�� F�+>��
 U��jJ6 9���5Y sK ~�L�6 �(=� �7Z sK �((D,6

 ^���&��6 )���� k	 �£'���z ,�L�(K�	2015�� s�K6 ,
 ?'�Y ^��&�� �.�� F�+>�� �*G�HI �²� B�][� �  
 F�+>�� 0 �*(*��+�� -���� ��K w*� )+� � �� F��][�
 ¡o�`¬6 F��*+�]A� sK ^��&�� K�=� 4>L	 �.��
 |���7+, U:>L��� 4�W6 .�=`+]A�6 ��D%+]A� sK

�6 µ2��'*� �a�`�� w� |�7=`,6 ,¡�>`Y �� 	 <�K n��
 ^�+>�� k(}�Y 9:�; <�, AI ���� ��>� A6 ,w@�.´
 ��¶][�6 ������� U�5�.+��6 ����¨� U�c�L'�� �*].��
 )����� k	 �£'�� U�jJ6 9��5Y sK ~�LY ?+�� -�	�=��
 ��jJ <�, )j=�`Zz F:�&�� k�	6 ,�jJ <, F:&��6
 � ��� k%�+��6 �·�� F��]z <K �� 	 -�+5, ,Q�;z

 .�>�z �5>� F:&��� ,?J�Z1424 ��� 
 w�� �=�`*� ^���&�� F��+>�� ��*G�HI �*y[6
 Q��+� 9:�; <�, ,w��z. ��5�6 4�K�`+� ?�G 9����
 ,��K�'+, ��*(�K U:>L, <, w*�K 4(+L� �,6 F�+>��
 ��*y[ ;��*Z�*	 ��].6 9�>\z6 ,-�u, �*(*��Y �&LZz6
 ^�+G ��*G�HI �J.� ����, MI N75�� �   ¢�=� ���

�� ������ ��¶*5�� ��(@����6 ,4�* 6�J�, ��=�] <K �	��
)��+�� �*�(K 0 ^��&�� �����=�� � 

 ��J.� ��¼q	 |�*@��JI �*G�H/� ��uW�5�� 8���6
 ^��&�� ?@�+	A� B��=�� CD�� ������ F�+G �5c�¿
 -�i���� w��t�K 9:��; <��, F���+>�� -����, 0 w��G�HI6

�&L�Zz6 ,9�>�\z6 ���]. <�, w'(}+� �,6 ,�*(*��+�� ,
 ,8�L�+GA�6 ��D�%+]A�6 �G.�L��� sK ^��&�� o`�
 ���+�]�	 B�%Y6 ,|:K�`Y �uGz ��>*� ¡.�>�z Q7+Y6

?,6. �%��c(Romey's Formula) � 
 � ��� F��+>�� ,.��&�� ������� F�+>	 D%h�6
 � ���', �����&Y �61��, <(��t )*����+�� -.�§6 w��%5&Y
 ��=���] MI '+=���6 ,���*�*5&�� ��������6 U�*��t�����

, 4* 6�J�McGraw-Hill ~�, w(*(�Y )Y6 ,�*>��,[� 
 ��.��� ������ ���	1430�1431� � r������ 2009 ;�

 ���5&��6 ,�����=��� ��¶*5�� ��(@��,6 �	��, ^+G ? 6
 ������� ����5&�� ?��  B.����� 0 �,�+=�����2013� �

U�'5��6 k'5��� 
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 B��=���� CD���� �������� F���+G ���+;� ��26
4u(� wZ[ ;?@�+	A� ��*(*��Y ���W�, 0 -�;[� �%��� 

 �*Y�*W �].i� ¡�Y6 ,sKz �*]�.� 4W��� ^��&�� 4 qhY
 lkuW�5�� SD¹ �¼[ ������ -��, U�+;�6 ;�`�+¿� 

AB$� D��EF: 
MI N75�� 8  : 

 −   Q�+� 0 F:&�� �*G�HI �J.� <K CL>��
RSZT?@�+	A� B��=�� CD�� ������ F�+G  � 

 −   <��K CL��>�� 0 F:��&�� ���*G�HI ���J.�
 B��=��� CD��� ������� F��+G 0 9�>\[�6 ��]���

?@�+	A� � 
 −   0 F:��&�� ���*G�HI ���J.� <��K CL��>��

?@�+	A� B��=�� CD�� ������ F�+G 0 �&LZ[� � 
AB$� ��GHF: 

�  �=*@. A��] N75�� � ¨ �I : 
 �������� F���+G 0 F:��&�� ���*G�HI ���J.� ���,

	A� B��=�� CD��?�����=�� �*	���� �>�(�� 0 ?@�+ 
�*YÁ� ��¶][� w', ��`+Y 6: 

1 −  Q�+� 0 F:&�� �*G�HI �J.� �,RS�ZT 
 ��%��&� |��%�6 ?@��+	A� B��=�� CD�� ������ F�+G

 ?,6.Romey's Formula? 
2 −  ����]��� 0 F:��&�� ���*G�HI ���J.� ���,

 ?@��+	A� B��=��� CD�� ������ F�+G 0 9�>\[�6

 ?,6. �%��&� |�%�6Romey's Formula ? 
3 −  0 �&L�Z[� 0 F:�&�� ��*G�HI ��J.� �,

 ��%��&� |��%�6 ?@��+	A� B��=�� CD�� ������ F�+G
 ?,6.Romey's Formula ? 

AB$� ��IF: 

 U��]�.� ��J6 �K <, N75�� �   �*yz ru5'Y
 �������� ^��+G 0 ^����&�� ���*G�HI 0 N��75Y �%	���]

 �I ,-.�&�� ����]. 6z -.�L', �]�.� �z ��uW�5�� ¯ ©
 U��]�.�� ��K w7t�� �, � 6 ,��� N75Y �*(�K
 <�½�'K )� z sK oG�Y �¼z MI ���t/�	 ,�2:��� U��
 �j£*]6 ,ij'*	 �2:���6 )��+��6 F�+>�� �y6 �j'�� 0

�¼z 0 ���: 
 −   ���*G�HI ��J.� s�K )��>7�� |�H��, ?�&�Y

��+G Q���+� 0 F:��&�� B��=���� CD���� �������� F�
 i�	 ¡����&Y6 ,F�+>�� ��J�� h, sK K�=� �v ;?@�+	A�
 ,)j ��5+Z� F �J6 F:&�� �>`Y o*`� 0 w+*���� �o�
 <�K ��5�+�� 0 )�¨ #��`�� ��W�YI6 ,)j+�*���� -.�eI6

��D%+]A�6 N75�� sK )juW6 )j@�.´� 
 −  k(���� K�=hY−4�*�7+�� �@��+Z 9:; <, − 
��Y sK ����6 )��+��� �,d 9��� 4>L	 F�+>�� C*

C�}�� Â�%Z ����,6 w*� -�%�� Â�%Z o�o�+	 � 
 −   � ��'(	 k�(+j��6 kuW�5�� ��,z 9���� �+`Y

 0 ) �=hY ��e�v Q�;z Ã�7	6 U�]�.� ���J/ ������
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�j+*���� -���§6 ,� �'�� ���&Y�  
AB$� JK*@: 

���� ������ 	��L: 

�� �*G�HI B�%Y ��%��c ��j', -�K ��&	 F�+>
 ¡ �  f����� ,��&D��� ��+]� <, 96z � 6 ,?,6.
 ^=W F�+>�� �*G�HI 4,��, ^=¬6 ,w(]�	 �%��&��
 ,���*(*��+�� -������ ����K 9:��; <��, ���%��&�� ¡ �� 
 )+�6 ,U�c�L'��6 U�a:d�6 9�>\[�6 U�,�]���6
 U�7`�a b�5�� ?@��L���� .��*+;A� r��c <K ���

 w,���].6 F���+>�� ���j�*��6 wY�c�L��Z6 wY���a:;6
 ��a�; UA���, 9:; <, F�+>�� �*G�HI F�=+W�6

 �*G�H/� 4,��, F�=�� ,����;1990� �� �i+KA��	6
 F�j�L��6 ,*(��5K6 ,_�6��� �]�.� sK�2014� �

?,6. �%��c S*��Y <>(�  <, U�7`a -K 96�'Y 0
���� 4(�� C*'DY6 ,w+*G�HI B�*2 ����� F�+>�� -�.�

�*��+�� U�¶`�� ^=W �j*�: 
z �r@�%�� U�.�5K� 

F ��¬½�� Ui*(�+�� 6z U�J�+'+]A�� 
Ä �U�`���+��� 

� � F���+>�� ���j'K ^��*¯6 9q=��hY ?��+�� ��¶��][�
-H�5,� 

�  � 4�*�7+	 ^���&�� ���*2 ^�&+Y ?+�� ��¶][�
U�,������ 

6 � ^���&�� <�, ^��&+Y ?�+�� ��.�5;/� 4(��
� 4*�7+	 ��*%��U�,����� 

§ � ���z ^����&�� <��, ^���&+Y ?��+�� U�����\./�
 ���%*� ��>L�, ��&Y ?+�� U�.�5���6 ,�, Â�LZ 4*��6

�j�7	 ^��&��� 
� � A6 ^���&�� �i+ � -.�e/ 9q=hY ?+�� ��¶][�

F�+>�� 0 -H�5, �	�JI �¨ J��� 
Â � 6z 4>�\ MI �£'�� ¤.�%�� wJ�Y ?+�� 4(��

��J/� Ui*��+��6 ,)]. ?�+�� 4(��6 U�c�L'�� 0 �*@
�%	�=�� U�`*'D+�� <, |��z )@:Y A� 

� � 0 �eq�+�� ���� ��&hY ?+�� �*�:5�� ��¶][�
F��J sK 9�D�� �j', ��D%�� _*�6 B�`'��� 

�����M� '@��@ ���?: 

 ��K 9:; <, ^��&�� �*G�HI 4,��, ^=¬
�*YÁ� �2:��� <, �*(*��+�� -����: 

 

 � +6  + § +� 
,��,4R�J.�T ^��&�� F�+>�� �*G�HI = 

 z + F + Ä +� 
 

 U��%`���� ,Ä ,F ,z ��*Z�� U���+=�� 4u° ? 6 ,^��&�� �G.�L, MI Ä�+� A� 
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 U����%`���� ,§ ,6 ,���  � �G.�L��, MI Ä���+�
 4�u° ?� 6 ,w��� ?@�D�%+]A� wJ�+�� r�¹6 ^��&��

�*�K U���+=,� 

 U��%`�� �,z� ,Â� � ?%*%W 4>L	 �e�Y A ?j�
�j� �« )+� ^��&�� w+*G�HI6 F�+>�� -@�� sK� 

 
F �¶`�� U�.��>Y ��(��w(��Y 0 ^��&�� x1Y� 

 9�>\[�6 U�,�]��� �*G�HI 4,��,= 
z �¶`�� U�.��>Y ��(��w(��Y 0 ^��&�� x1Y A� 

 
N*W: 

z � 4>L�	 ��+=�Y A�>�\z 6z U�,��]. ?'�Y
��� H�5,?7*t�Y �� 
F � ^��&�� <, Ä�+� A�>\z 6z U�,�]. ?'�Y

9��] <K �	�J²G U�,���, ���+]� 6z ,Â�LZ ���z � 

 U�,���]���	 r����+Y Q���;z ����'K x���' 6
 �*G�H/� 4,��, F�=W 0 4;Y A �¼z AI 9�>\[�6

 4u,�� ,Ä:� 
Ä ��, Â�L'� §�jJ ^*G�Y �*`*G �t��� 
� ��%	�=�� <, |��z )@:Y A�  

 
� Ç��z ^��&�� <, ^�&h� ?+�� �&LZ[� �K 

 �&LZ[� �*G�HI 4,��,= 
�&LZ[� <K 4*�7+�� -�7�� U�7`D�� �K 

 

=�@����  �L N�<O: 

 ��*G�HI 4,��, F�=� �%	�=�� kZ��%�� ^=W
 � ��(+K� ?��+��6 ���*��+�� �������� �i+��K� )+��� ,F���+>��

 -���\�6����1995�� k ����\6 ,�1999�� ?J����'��6 ,
�2003�� �o����'���6 ,�2006�� ���������Z6 ,�2012�� ,
6� ,�6�;´6 _�6���2014� ��@�+'�� �=`Y 'K: 

1 −  ^���&�� F��+>�� ��*G�HI 4�,��, ��G ��I

 F���+>�� ���*G�HI �����Z� ?��'�� � ��j� ,��`��a �6�=���
^��&��� 
2 −  ^���&�� F��+>�� ��*G�HI 4�,��, ��G ��I

D�Z �z ?'�� � j� ,�W�6 �6�=� F��+>�� U�.��5K C
 A ��;Á� CD�'��6 ��>`+�� s�K wu�6 ^��&�� x1Y

wG1� � 
3 −  f��`Y.� ��*G�H/� 4,��, �(*2 U��§ i�G
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 ?�+�� -���� �5=Z U��§6 ,^��&�� F�+>�� �*G�HI �5=Z
 A ?��+�� -������	 ���Z.�%, N��75��6 ��D��%+]A� ^���&+Y

w5�&+Y� 
4 −  <�K F��+>�� ��*G�HI 4,��, 42 ��I�0.4� 

 ��>`� |:*��2 |��� <(}+� wZz �z ,|�*&�=Y F�+>�� �*�
^��&��� 
5 −  <�, ��uGz F��+>�� ��*G�HI 4,��, ��G ��I

�1.5� 4�u,6 ,��¶�]z AI ��¬ A F�+>�� �z ?'�� � j� 
 4�,��+*� ��*��>�� U�Z�*5�� ^��&�� ?&�� A F�+>�� �  

�*���`	 �j�, � 
6 − k�	 F��+>�� ��*G�HI 4,��, ��G ��I �0.4� 

6�1.5� ~*&+=�� ^��&�� �z ?'��6 ,|A�5%, |:,��, �*� 
�*�K�`	 F�+>�� ~, 4,��+� �z � 

=�P�"�M�: 

 ?`�a��� �j'��� s�K wY����JI 0 N75�� (+K�
 ��%��&	 4�*�7+�� U��2�&	 Ã:�e ���+�]�	 º*��7+��
 B��=��� CD��� .��&�� ������ F�+G 4*�7+� ;?,6.

���� �>�(�� 0 ?@�+	A� ��K N*W <, ,�����=�� �*	
 Q��+7��RS'���T ,�&L�Z[�6 ,9�>�\[�6 ���]���6 ,

-�7�� ������ r�6 ,|�*K�t�, |�`a6 w`a66� 
QRR�*�&0 ARRB$� SRR2�T: N��75�� ~��(+� 4��u(+� 

0 w+'*K6  ?@�+	A� B��=�� CD�� .�&�� ������ F�+G
 ������� 0 B g. h� � ���� ,�����=���� ���*	���� ���>�(�� 0

.����� ��2015�2016 F:���&�� ���W�, ���� 6 ,�
 ip�7`�a ���(� ,k	�+G MI zo�6 ,U�5��&��6�360 �

 96��6 ,�7`a�1 �F�+>�� <K U�,���, k5�� 
 

 U0��-1 V/AB$� 
�B�� ���#� 4& �@�& =�@���@V 

�������� 	
��� ��� 
���#� 4& �@�& =�@���@ 

U0W� X���� '�<� � X���� '�<�Y�Z 

��5&�� )2. ����� ��5&��  1434 ��  �2013� 
1'�� �'] 1436 � � 2015� 

U�W��� �K 3 3 

U�7`D�� �K 186  174  
���7h�� U�7`D�� �K 18  17  

��o*��Z/� ��5&�� ��%W 4* 6�J�, �GH McGraw-Hill  
�*	���� ��5&�� ��%W .iu+]:� ��>*5��� �K�(� 

 

5�� �'*K fZ�>Y6 �*G�HI ��%+� �,�+=�� N7
 <�, ,Q�+7���10 �% ,F��+>�� U�7`�a ���(� <�,

 �7`a 9�(	 �z ,�(£+'�� �*@��L��� �%��&��	 U�+;�
 <�, 4=�=+,6 È9��+, 4>L	 U�7`a _É 4G k	 <,
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 f�Z�G ��I �7`D��� §6�« )Y 26 ,F�+>�� <, �oJ 4G
 �����e/� ,)����%Y ,8�L��>+]� ,���¶*p ,-��W6 �����'K

+��6 �7`D��� 4*�� )Y6 ,4D`�� ��J��, ��¶]z6 ,~]�
 U�7`D�� ��Y ��'u+]� )Y 26 ,-�'u+=�� �7`D�� �*��+��
 0 n�Gz ��2� ?�&�� ��v ���,�G U�7`�a 4*�� �i}�

)>�� � ?�j+'Y ?�+�� ���(��	 4�*�7+�� -W6 U�W6
�&%Z 6z ��j`+]� �,:K 6z ��a�`	 � 

I ��%+� �,�+=�� N75�� �'*K fZ�>Y6 �*G�H
 -��J��� 9�>\[�6 ��]��� ~*{ <, 9�>\[�6 ��]���
 CD���� �������� F���+G <��, ,-���7�� U�7`D���� 0

?@�+	A� B��=��� 
 �*G�HI ��%+� �,�+=�� N75�� �'*K fZ�>Y6
 U�7`D���� 0 -����J��� �&L��Z[� ~��*{ <��, �&L��Z[�

?@�+	A� B��=�� CD�� ������ F�+G <, ,-�7�� � 
� [�
F�E
��&�0 AB$: 

 ,4*�7+�� U�2�&	 Ã:e <, �]�.�� -��z fZ�>Y
 Q�+7(�� �2�&	 ?,6. �%��c ^=WRS'��T ��2�&	6 ,

�&LZ¥� �2�&	6 ,9�>\[�6 ��]���� � )2. r7�,1�� 
 ����	
�� U�]�.��6 U�*	�[� sK �:cA� �	
 0 |A�>\I ��uW�5�� J6 ,N75�� ��t�(	 ��D�� U��

, 0 U�.�5K Ã:e?,6. UA���  ? 6�  ,§ ,6�  � i	.6
 <�, ��j+{�Y f�`�+;� %� ,�{
�� MI ��� ^5] ����

?�,6. UA����, Ä��(Z MI -�����	6 ,Q�;[ �]�.� 

 .�§´ �]�.� 0 ��J iG ,�*]�][��1982�� 4���Y X)�Y ,
�jW�t6 ���o*� ;U�.�5���� 

?,6. UA���, Ä��(Z 4��+�� �	 : 
z �r@�%�� U�.�5K� 

F� �¬½�� Ui*(�+�� 6z U�J�+'+]A�� 
Ä �U�`���+��� 
� � F���+>�� ���j'K ^��*¯6 9q=��hY ?��+�� ��¶��][�

-H�5,� 
�  � 4�*�7+	 ^���&�� ���*2 ^�&+Y ?+�� ��¶][�
U�,������ 

6 � Ê�D�*� ^���&�� \�Y ?+�� ��.�5;/� 4(��
�a�d� wY�J�+'+]�� 

§ � w�', ^��&Y6 ^���&�� wJ�XY ?+�� U���\./�
���z ��>L�, ���&Y ?�+�� U�.��5���6 ,�, Â�LZ 4*��6 

�j�7	 ^��&�� ��%*�� 
� � A6 ^���&�� �i+ � -.�e/ 9q=hY ?+�� ��¶][�

F�+>�� 0 -H�5, �	�JI �¨ J��� 
Â � 6z 4>�\ MI �£'�� ¤.�%�� wJ�Y ?+�� 4(��

 ?�+�� 4(��6 U�c�L'�� 0 �*@��J/� Ui*��+��6 ,)].
�%	�=�� U�`*'D+�� <, |��z )@:Y A� 

� � 0 �eq�+�� ���� ��&hY ?+�� �*�:5�� ��¶][�
F��J sK 9�D�� �j', ��D%�� _*�6 B�`'��� 
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[�
W� \�7: 
����Y )���Y6 ,����{
, -��[� �����>� b����	 4�

 ¸=��'�� U�.���5K b���	 ����t�	 ���%��+�� U���£W:��
 ,U�.��5��� �7a6 �{
�� �2� �i}�6 ,�%	�=�� �{
��
 s�K �jt�K 9:; <, -��[� �a <, r%7+�� )Y %�
 ����c6 � ���', 0 kD��D�+�� k��(>7�� <��, ���K

 )��%+��6 B�*%�� 06 _�.+���8� ���K Ui��, sK6 ,
�� �,��Zn	 l<%7+�� ���c6 � ��', 0 ��*���� U��]�.

 ��*�>	 _�.�+�� ���c6 � �'�� )=2 0 ������ _�.Y
 < �K ��	6 ,���] ���� ��,��	 �*	
���15� Gq+�� ;

 ;�j+*W:�a6 �j+��*�a �,:]6 ,U�.�5��� ��t6 <,
 )���%Y )j'��, ^���hc6 ,w��]�*%� f((�� ha ���, B���*%�

-��[� �����&Y 0 )j=��h� i��	 )p���£W:, � ¢��'ez ��26
�B�*%�� �p��`G6 U�.�5��� -��J sK ��(>7�� 

[�
W� =�$] : 

 ,U�.��5��� ��{�Y 4��Y �	 -��[� U�5e �i}�
k+%��&	 U�5u�� F�=W X)Y : 

1 − <,o����� n���K -��[� U����5e:Test-Retest 

Reliability� 
 4�*�7+	 ��uW�5�� ��2 %� -��[� U�5e <, Gq+��

 Q�+7��RS'��T� -��K²	 �,�2 )e  -
`�� fZ�G6 ,4*�7+�
 k�*�7+�� k	 �*',o���14 � F�=�W )Y ��� �	6 ,|�,��

 4*�7+�� �@�+Z6 ,96[� 4*�7+�� �@�+Z k	 4*�7+�� U�5e
 ��j*� r�`Y� ?�+�� U�.�5��� ��uW�5�� ^=W hN*W ,��u��
 0 f�`�+;� ?�+�� U�.��5���6 ,��u�� ~, 96[� 4*�7+��

�5u�� �J.� U� hW )he ,k�*�7+�� ������, 9:�; <�, U
�z sK S'Y ?+��6 ,?+=��  : 

 

�j*�K r`+�� U��%`�� �K 
 U�5u�� �J.�= 

 �j*�K r`+�� U��%`�� �K +�j*�K C�+��� U��%`�� �K 
 ×100 

 

739  U�5u�� �J.�= 
739 + 11  ×100 

 

 k�*�7+�� k	 U�5u�� �J.�= 98.5 �% 
 ¡   U�5u�� �J.� n+�Y6�5]�',�� ; U��5e �i}

 ,N�75�� ���t�, F��+>�� 4�*�� 0 �,�+=�� -��[�
 ����J�. kuW��5�� �z MI ���`Y��� U���5u�� ��J.� ����Y6

�;[� 4*�7+�� �(+�*� ,U��, Ã:e 96[� 4*�7+��� 
2 − k����7�� 8:+;���	 -��[� U���5e F�=��W: 

Inter-rater Reliability � 
DD�+, k+'e� k+��7(	 ��uW�5�� ���+]� 0 k+
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 �+=�J��� -��j\ �:(� ��+(��, �y6 ,��	
�� 9����
 ,Ui�>7�� ��� <�, ,������ _�.Y ��c6 � �'�� 0

 9����h� i�	 U�.��5��� _�`Z 4�*�7+	 �+,�26�13 �% <�,
 ����� 4�>� r����+�� ��J.� f5= hW6 ,U�.�5��� ��(�

 ,k�+��7�� ��+�>� ®�=��� ³�]�+�� )e ,4%+=, 4>L	
��J.� f����	6 U���5u�� ��82.25�% U���5e ���J.� ?�� 6 

�V ��e�, � 

 
�j*�K r`+�� U��%`�� �K 

 U�5u�� �J.�= 
 �j*�K r`+�� U��%`�� �K +�j*�K C�+��� U��%`�� �K 

 ×100 

     
73  M6[� ���7(�� U�5u�� �J.�= 
73 + 23  ×100 = 76% 

 
85  �*Z�u�� ���7(�� U�5u�� �J.�= 
85 + 11  ×100 = 88.5% 

 
76 + %88.5%  k+��7�� :>� ®�=�� ³]�+��= 

2 
 =82.25% 

 
 �I ���uW�5�� Ì�WA �%� U��5u�� �J.� -���o�6

?,6. UA���,  k+=*@. k+K�(� MI U�.�5��� f`'a
�y : 

1 − ^��&�� x1Y U�.�5K� 
2 − ^��&�� x1Y A U�.�5K� 

 )}Y M6[� �K�(���6� �� ,§ ,6 , �6 ��K�(���
 )}Y �*Z�u���� ,Ä ,F ,z�� 

 ?�+�� U�.��5��� F�=�W X)Y %� ,��� sK |��'	6

 ,^���&�� ��j+*G�HI B��]z s�K k+��7�� �+�G �po X,.  
 ����+��7�� f��`�+;� �I ���t :��� ,���*G�H/� ���K 6z  

 k	�z �6�F � k	 6z� � �6�6 � 9�u(G �+`�+;� �I <>�6
 k	� � �6�F �:+�;A� ��'  �²� <�, ��h*�] � ��� 8

 0 ��t�, ��  i�G �@��+'�� f�Z�>� ,��*G�H/� �J.�
 96J�2:� 
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 U0��-2 V/^���B�� �,��(@ :_��`� aH����0 ,bc���� �$�,0 ,\�<O��0 ,D��d��V 

���B�� �K��& b<��� =�"(<� 
�& �K��& ���:�� =�"(<� 
�& 
 4@ �K��& ���:�� =�"(<� 
�&

������ A�?Q@�& 4@ e��� �K 
bc���� �$�, bc���� �$�* _��`� aH���� 

M6[� 73 23 10 89.5% 
�*Z�u�� 85  11  4 96% 

92.25% 

 
 96J �t��6�3 �4*�7+�� ��'K ~*{ 0 k+��7�� k	 r���+�� �5=Z F�=W 9:; <, U�5u�� �J.�� 

 
 U0��-3 V/^� bc���� �$�, ���? U�d 4@ =�$Z� ���
'��B�� f�*& S�g � ^���B�� V 

'��B�� f�*& ^��B�� ^� \�<O�� h�(, ^��B�� ^� D��d�� h�(, bc���� �$�, 

Q�+7�� ��K 79 17 82.29% 
9�>\[�6 ��]��� 14  2 87.5% 

�&LZ[� 5 0 100% 

 

J���*� i"&: 

U0W� U�j�� �����: 

�  �=*@. A��] N75�� �I : ��J.� ��, ��*G�HI
 0 ?@��+	A� B��=��� CD�� ������ F�+G 0 F:&��

 ?�����=�� �*	���� �>�(�� 
 MI w(*=�%Y )�Y �%� 9��=��� �   <K �	�J¾�6

sK N75�� ��¶]z <, 96[� 9��=�� ESZ6 ,��¶]z �e:e :
 Q�+� 0 F:&�� �*G�HI �J.� �,RSZT ������ F�+G 
��&� |�%�6 ?@�+	A� B��=�� CD��?,6. �%  Romey's 

Formula?  
 U:,���, B��*%� ?,6. UA���, f,�+]�6
 <���, O4���G 0 ,^�����&�� ��������� F����+G ����*G�HI  

 ,�&L��Z[�6 ,9�>��\[�6 ����]���6 ,Q���+7�� ����K
 ��	�JI 0 ����6 ,�V�=� U�.��>+��6 ,���¶�� ^='��6

9��] 4G� 
 ���uW�5�� ���2 �%� 96[� 9��=��� <K �	�J¾�6

 ~��*{ �����`+	 0 -.���+�h�� U�7`D���� 0 S'���� 4��{
 ^=W ��{ 4G ��,z )@:�� C*'D+�� ~t6 ~, ,96�J

?,6. UA���, � �*Z´�%�� U��Á� §6�« X)Y6R�j+X�m2 )�. T 
 ��j+J�	 _*�6 U��Á� �=`+	 r��+Y �¼�>�6 ,�j+*]%�

kuW�5��� 
 ,4�(�� .��j� U�.��>Y �t�� ±Á� 96��6

, 0 ?,6. � �.6z ?+��w+�����  
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 U0��-4 V/ +��B�� i"& U�d 4@ '2k� ��"#O 6l�!m9*�n�������� 	
��� ��� ���& ���# �H���� �*�& =�B<7 � V 

=�"(<� ��"#O 
=�"(<� ��*�O 

 
 X���� '�<�

U0W� 

 X���� '�<�

Y�Z� 
o�2p�� �!�G�� �$�*� 

z �r@�%��� 193 215  408 54.6% 
F �+]A�Ui*(�+�� 6z U�J�+'� 41  28  69  9.2% 
Ä �U�`���+��� 20  23  43  5.7% 
� �-H�5, F�+>�� �j'K ^*¯6 ,9q=hY ?+�� ��¶][�� 6 11  17  2.2% 

�  �U�,����� 4*�7+	 ��*%�� ^��&�� <, ^�&+Y ?+�� ��¶][�� 6 8 14  1.8% 
6 �d� wY�J�+'+]� Ê�D*� ^��&�� \�Y ?+�� ,��.�5;/� 4(���a�� 61  56  117  15.6% 
§ � ?�+�� U�.��5���6 ,�, Â�LZ 4*��6 ���z w', ^�&Y6 ,^��&�� wJ�XY ?+�� U���\./�

�j�7	 ^��&�� ��%*� ��>L, ��&Y� 17  16  33  4.4% 

� �F�+>�� 0 -H�5, �	�JI �¨ J�� A6 ^��&�� �i+ � -.�e/ ;9q=hY ?+�� ��¶][�� 23  23  46  6.1% 
Â � ?��+�� 4��(�� 0 ���*@��J/� Ui*����+��6 ,)��]. 6z 4>��\ MI ���£'�� ¤.���%�� w��J�Y

�%	�=�� U�`*'D+�� <, |� X�z )@:Y A ?+�� 4(��6 ,U�c�L'��� 0 0 0 0% 

� � 9�D��� �j', ��D%�� _*�6 ,B�`'�� 0 �eq+�� ���� ��&hY ?+�� �*�:5�� ��¶][�
F��J sK� 0 0 0 0% 

��(��� 367  380  747  100% 
/��*G�H 0.4  0.37  − − 

 
�*��+�� �������	 ��� )Y ,��u��6 96[� k�D`�� :>� �*G�H/� F�=�6: 

 �  +6 + § +� 14+117+33+46 210 
 ^��&�� F�+>�� �*G�HI �J.�= 

 z + F + Ä +� 
= 

408+69+43+17 
= 

537 
 =0.39 

 
 |�5��%Y �z�0.4� )����� sK ,���5%, �5=Z ? 6 

 �¼z <, ��v ,?�,6. UA���, ^=W ¢Z�[� �� 4u h°
 B��=��� CD�� .�&�� ������ F�+G Q�+� �z ?'��
 4��*�7+��6 ���>`+�� s��K ^����&�� K�=��h� ,?@���+	A�
 F��+>�� ~, 4,��+�� ~*&+=� ^��&�� �z6 ,���%+]A�6

 N��*W <��, �*5=��Z �*�}���z �@���+'�� ���j£Y6 ,���*�K�`	
�+G <�K ,96[� 4D`�� F�+>� �*G�H/� 4D�`�� F�

��u�� � 
Y�Z� U�j�� �����: 

s�K ���u�� 9��=�� XSZ : ��*G�HI ��J.� ��,
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 CD�� ������ F�+G 0 9�>\[�6 ��]��� 0 F:&��
 ?�,6. ��%��&� |��%�6 ,?@��+	A� B��=��Romey's 

Formula ? 
 C*'D�Y )�XY �%� 9��=��� � �  <K �	�J¾�6

 MI -.��+��� U�7`D��� 0 ,9�>\[�6 ��]��� ~�	.z
U�K�(�� :z�6 ,�F�6 ,�Ä�6 ,�� � ���+�� 96��6

�j`*'DY6 9�>\[�6 ��]��� �K �t��� 

 
 U0��-5 V/U�#qW�0 ��H"� 
�& 6l�!0 �������� 	
��� ��� ����� ���� � �r�<�*�OV 

U0W� X���� '�<� Y�Z� X���� '�<� 

  L�

�B<�� 

 
�&

��H"� 
F � s 
 

  L�

�B<�� 

& 
�

��H"� 
F � s 
 

12  1 *    12 1 *    

22  1 *    18  1 *    

30  1 *    24  1 *    

36  2 **    38  2 * *   

46  1 *    44  2 **    

52  3 * **   50  1 *    

58  1 *    64  2 * *   

70  1 *    72  1 *    

76  2 * *   78  2 **    

82  1 *    90  1 *    

96  1  *   98  1 *    

102  2 * *   112  1  *   

108  2 * *   120  1 *    

122  2 **    126  1 *    

130  1 *    136  2 * *   

136  1 *    142  3 ***    

148  1 *    148  6 *** ***   

156  1 *    − −     
��(��� 25  19  6 0 0 ��(��� 29  22  7 0 0 

 F– ��$@ '#C� ��:��O ��#qF 0F =�@�H� �*�O �B�l�O i"tV 

�−U�jH 4& ����v� =�@���@ ���:�H� 0F h�C, P�
F e��� 4@ s��w ��#qF 0F =�@�H� �*�O V 

s−x�K� e��"O ��<�� 6l�! V  
 −�(���� 4@ y�!F  ��O � V   *�2H"� ��"#O 
�� NCOV 
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 U�,���]��� ���*G�HI 4��,��, F�=��W )��Y6�*��+�� ������� 9:; <, 9�>\[�6: 
 

 U�.��>Y ��(��F �Rw(��Y 0 ^��&�� x1YT 
4,��, 9�>\[�6 U�,�]��� �*G�HI = 

 U�.��>Y ��(��z �Rw(��Y 0 ^��&�� x1Y AT 
 

 U�.��>Y ��(��F� 13 
 9�>\[�6 U�,�]��� �*G�HI 4,��,= 

 U�.��>Y ��(��z� 
= 

41 
 =0.31 

 
 A ,w��>�\z6 F�+>�� U�,�]. �z ��*+'�� k5Y6

1Y ��+=�hY ��j5��z i�ZI6 ,)��+�� �*�(K 0 ^��&�� x
 -�*J ��a�� ^���&�� �*�+hY A6 ,�*7*�t�Y ����[

�*���`	 )��+��� 
A�Z� U�j�� �����: 

s�K N���u�� 9��=��� XSZ : ��*G�HI ��J.� ��,

 B��=��� CD��� ������� F�+G 0 �&LZ[� 0 F:&��
 ?,6. �%��&� |�%�6 ?@�+	A�Romey's Formula ? 

 0 �&LZ[� XK )Y %� 9��=�� �   <K �	�J¾�6
 ���+�� 96���6 ,��]�.�� ��'*�G -.��+��� U�7`D��
 B��=��� CD��� ������ F�+G 0 �&LZ[� �K �t��

?@�+	A�� 
 

 U0��-6 V/�������� 	
��� ��� ����� ���� � ��C,W� 
�& 6l�!V 

U0W� X���� '�<� Y�Z� X���� '�<� 

�B<��  L� ��C,W� 
�& �B<��  L� ��C,W� 
�& 

12 * 12  * 

22  * 18  × 

30  * 24  × 

36 × 38  * 

46  * 44  * 

52  * 50  × 

58  × 64  * 

70  * 72  * 
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 S��O U0��-6V/ 

U0W� X���� '�<� Y�Z� X���� '�<� 

�B<��  L� ��C,W� 
�& �B<��  L� ��C,W� 
�& 

76  * 78  × 

82  * 90  * 

96  * 98  * 

102  × 112  * 

108  × 120  * 

122  * 126  × 

130  * 136  * 

136  × 142  × 

148  * 148  × 

156  * − − 
o�2p�� 

18  13  17  10  
 *a(c [�?�0 ["� h�C*� �"#O �*�OV   ×"<7 �*�OV 

 
�*��+�� �������	 ^= h¬ � �� ,�&LZ[� �*G�HI 4,��, F�=7	6: 

�j�(K ^��&�� <, ^�&h� ?+�� �&LZ[� �K 
&LZ[� �*G�HI 4,��, �= 

�&LZ[� <K N75�� 0 ���7�� U�7`D�� �K 
 

23  �&LZ[� �*G�HI 4,��,= 
35  =0.65 

 
 0 ^���&�� F��+>�� �*G�HI ?'�Y ��*+'�� ¡  6
 n�Gz ��a�� ^���&�� ?�&�h� ��v ,�*J 4>L	 �&LZ[�

�G.�L��6 4K�`+�� � 
J���*� N�<O: 

i*� ��J.� 9��W ,96[� 9��=��� �@��+'	 r��+� 

 Q�+� 0 F:&�� �*G�HIRSZT �²�� ,������� F��+G 
 �5=��Z�0.4� F���+>�� ���*G�HI ���j+��	 ?��+�� ,���*5��%+�� 

 ,?@��+	A� B��=��� CD��� ����K Q��+� 0 ^��&��
 x1�h� w�Zq	 F��+>�� C�a�� ;���5%, �J.� ¢Z�z ? 6

 �=�`Y ^=W ,)��+�� �*�(K 0 ^��&�� UA����, )*�2
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 O)�G sK S'�� ���+W� <K �J.�� ¡   f�+Z6 ;?,6.
 4�(�� F�=�W sK CD'�� U§6�« ,r@�%�� <, �5G
 ���	 hN�*W ,4�K�`+�� s�K w�u�6 ,^���&�� x1Y ?+��

 �jK�(��28�% �z kW 0 ,�72 �% 4{ ?  ,S'�� <,
 F��+>�� �z MI ���� ^5] ���� 26 ,^��&�� x1hY A

{
h, ��=Z4�* 6�J�, ^+G ��=�] <K �  ,��*>��,[�
��{
��6 4�%'�� ��*�(K UoG. i	.6  |��'� r@��%�� s�K

 ,4�K�`+�� sK ^��&�� N¬ �, �{
�� f�`�z6 ,�j+*yq	
 )*�2 �=�`Y ^=�W ����5%, �5=�'�� ¡ �j� ���� )�.6

?��,6. UA�����,  k ���\ ���]�.� ~��, f��%`Y� ?��+��6
�1991�� -���\�6��� ����]�.�6 ,�1995�����'��6 , ?J�
�2003�� ��������Z6 ,�2012�� <�����;´6 _�6������6 ,
�2014� � ~�	���� CD��� U�*t����� F�+>� )j�*�� 0

 ,��*���� ��]�.��6 U��]�.�� ¡ �  ~�*{6 ,?@�+	A�
 ;9�5%�� Q�� 0 ^��&�� F�+>�� �*G�HI �z sK f%`Y�
 ,�G.�L���6 4K�`+�� -*J �a�� ^��&�� ?&�Y ��+��	6

� sK ¡K�=Y6 9:; <, ���%+]A�6 ,4*�7+��6 ,�>`+�
���*(*��+�� -������ ����K � .�§´ ���]�.� <��K f��`�+;�6

�1982�� �o���'��� ,�2006�� »�������6 ,�2009�� ,
 ���5>��6�2010�� ��*���5K6 ,�2011�� ����J�,6 ,

�2012�� F�D���Z6 �����%,6 ,�2014�� _�6������6 ,
 <�����;´6�2014� � U�*���t����� ®����+>� )j�*����� 0
 k`D���� .�����+��*�6 �������� 6 ,B��=����6 _,���d�

�2015�� 0 �*Z+, �5=Z )p�]�.� �@�+Z U�j�z N*W ;
 -������ ����K 9:��; <��, ^����&�� F���+>�� ���*G�HI
 ,���>`+�� s��K ^����&�� K�=��hY A ����+��	6 ;���*(*��+��

���%+]A�6 ,4*�7+��6 � 
 ��*G�HI ��J.� 9��W ���u�� 9��=��� �@�+Z �,z

��]��� 0 F:&�� �J.� �z MI �@�+'�� �L+� 9�>\[�6 
 © 9�>\[�6 ��]��� 9:; <, ^��&�� F�+>�� �*G�HI

 §6��+Y�0.31� �@��+'�� U�j�z 26 ,�*Z+, �J.� ?j� 
 ���Y s�K ,�*7*t�+�� 9�>\[�6 ��]��� �K 0 -���§
 Ä�+'+��]� s��K w��u�6 ^����&�� �G.�L��, ^���&+Y ?��+��

   f`�+;�6 ,�j+��*a6 ,U�,����� ~*{ <K �]�.�� ¡
 ?�+�� ��*5'J[� U��]�.�� )�£�,6 ,�*	���� U�]�.��
 ���*G�HI 0 N��75�� f���6�'Y6 ,����uW�5�� ���j*�K ~���c�

4��u, 9�>��\[�6 ����]��� : �o��'��� ���]�.��2006�� ,
 »�����2009�� �����Z ,�2012�� �5>��6 ,�2010�� ,

 .���+��*�6 ������ 6�2015�� ���'Y <�, )����� sK6 ,
K�t�, ,��*Ki+J� U��]�.� <, �%	�=�� U�]�.�� U�

 ���`Y.� 0 f%`Y� �¼z AI ��*Wz6 ,���o*�6 ,���K ,¸�.�Y
 ,��Y6�`+, ^=�'	 ,^���&�� 9�>\[�6 ��]��� �*G�HI
 sK �*>��,[� 4* 6�J�, ^+G �=�] ��`Y MI �£'��	6

 ^+G <, w+]�.� r5] �,− |��`Z´ -.�G ��� Ã�7	[� 0 − 
��� �p��, ¢'� 0 )��+��� .6� sK oG�hY ?+�� ? 6 ,�*(�

 B��=���� CD���� �������� F���+G .���5+K�	6 ,w���K�`Y6
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 ��, ;�*>��,[� ^+>�� ��Y ��=�=� �{�Y �  ,?@�+	A�
 F��+>�� ��*G�HI ��J.� ��Y 9��W F���+�]A� �u�
 ��=�'�� �[ ,9�>�\[�6 ���]��� 9:�; <�, ^��&��

�� 9�>\[�6 ��]���	 �*'� F�+>�� �*�a[� *	 ,�*�K�`+
 �26 ;^�Z��� � �  0 |�`�t U�j�z �*	���� w+�=Z �z
 9�5+�]� 0 ��*	���� 1'�� .�� ��j+J� ��� ^5] ��>�
 ���  ���, b���	 8 ��W6 ���*�K�`+�� 9�>��\[�6 ����]���
 ~�, �j�t.��+� ,�*��a[� 4�* 6�J�, ��=Z 0 ��J�,
 0 �t�6 ��`�Z� w'K �+Z �v ;�*,:]/� ^��&�� ���%e

�� �*G�HI ,9�>\[�6 ��]��� 9:; <, ^��&�� F�+>
 .�� ��j, <, ?  �,�����6 ^���+��6 �{
�� 9iKz �[6

 �`�>�� 1'�����>*5���� .��� ��*2 �*yz ��uW�5�� Q�� ;
�j�@��	 ~, 4,��+�� �*`*G6 .�D�� �*Zq+, �]�.	 � �26

 ���J�, ?+��]�.� ~��, ����*+'�� ¡ ��  f��%`Y��2012�� ,
 F�DZ6 ��%,6�2014�� ���*(*>�� l®��+>� ij�*�� 0 ,

���o*`��6�  
 ��J.� �� 6 ,N���u�� 9��=�� �@�+'	 r��+� i*�6
 �*G�HI 4,��, ��`Y %� ,�&LZ[� 0 F:&�� �*G�HI
 ��]���6 ,Q�+7�� �*G�HI º,��, <, O4G sK �&LZ[�
 ,?@�+	A� B��=�� CD�� ������ F�+G 0 ,9�>\[�6

 w�+J.� f���	 N*W�0.65� F��+>�� �z ?�'�Y ?� 6 ,
 ,�>`+����	 w��� �(=���6 ,�&L��Z[� 0 ^����&�� x1���
 ��]�.� ~�, r�`+Y ��*+'�� ¡  6 ,���%+]A�6 ,4*�7+��6

<��, O4��G : k ���\�1991�� -��\�6���6 ,�1995�� ,
 �o���'���6�2006�� »�������6 ,�2009�� ����J�,6 ,

�2012��<, O4G �]�.� <K C�+¹6 , : �5>���2010� � ,
�Z6 �������2012� � ���*G�HI ���J.� ���Y ������� hN��*W

���o*`��6 ������ ?�j', 0 ,�&LZ[� 0 ^��&���  
 w�Zz �&LZ[� �*G�HI 4,��, F�=W 0 ÌW:�6
 ��K s�K � ��K �(=26 ,�&LZ[� XK sK ³%� (+��
 <�, ,Â�L�'�� � �  �* �, 4 ��+�6 ,���7�� U�7`D��

�z ��*`*G6 ,w+	���a �J.�6 ,wK�Z N*Ww�@� � Ì�WA6
 ~�, ;����7�� U�7`D��� 4G 0 Â�L'�� w	�LY ��uW�5��
 �+�'� ��v ;�;´6 Â�LZ 4G k	 -�6� U��:+;� ��J6
 s�K ,|��*��� ^���&�� �&L�Z[� ��*G�HI 0 C�t w'K
 ���`Y�, �&L�Z[� ��*G�HI 4�,��, �J.� �z <, )����
 ���J��, -H��'�� .���� <, ^�&+Y ��*+'�� ¡  6 ,|�*5=Z

��'+�� _`'� .��>+��6 �	�Y��� 9	 F�+>�� 0 �&LZ[� 0 
�&LZ[� <, ��'�� � 

=��7���: 

 Î�� ;N75�� �j*�I 4a�Y ?+�� �@�+'�� ��t 0
º� i	 ��uW�5��: 

1 −  Q�+� 0 F:&�� �*G�HI �[ |��£ZRS�ZT 
 �� 0 U��J ,?@�+	A� B��=�� CD�� ������ F�+G

 ^�&+� � j� ;9�5%�� ¢Z�[� ,��*(���� -����� �	�+G -��KI
 ��=�'��	 �Z��+�]A�	 ,�����	�Y �V ��%� ,�*(*��Y �	�+G
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 4(��� <, �oJ � 6 ,4* 6�J�, ^+G ��=�=� �*�a[�
-.�§��� 452 <, H�'�� w	 C�G � �� � 

2 −  9�>��\z6 ����]�	 F���+>�� o���o�Y -.6
 ,9�>\[�6 ��]��� 0 w+*G�HI C�t ����+� ;�*�K�`Y

��J��, ~, 6z )�]��� -��>`	 ��o�+�:� 4a[� ��=�=�� 
4>L�� � 

3 −  B��=���� CD���� �������� F���+G �����eI
 o�`�6 ^���&�� 4�%K Q7+Y �K�'+, �&LZq	 ?@�+	A�
 <�, -�6� ���Z[ .��>+��6 �*&('�� <K �5��6 ,¡�>`Y

�&LZ[� V 

4 −  <, �*�K�`Y �*(*��Y ���(	 ������ F�+G )K�
� w*&�+� ;^��&�� �¶*	 ,4�K�`+��6 �G.�L�(�� ��uGz �a�

 6z ����]. 8 ��W ��'K ���,����� ��>L��, s��K ^����+��
9�>\z�  

=�?|(��: 

 �²� ;�*(�K -��, <, N75�� � ¨ q*p �, sK |��'	6
º� �, ��W
%� kuW�5�� : 

1 −  ^��+G 0 F:��&�� ���*G�HI ���J.� ���]�.�
�*]�.�� 4W���� ~*(� -.�&�� ������� 

2 − �Z.�%, �]�.� 0 F:&�� �*G�HI �J.� k	 
 0 w��*u,6 ,?@��+	A� B��=��� CD��� ������� F�+G

4* 6�J�, ^+G �=�=� �*�a[� ��='�� � 
3 −  Q��+� 0 F:�&�� ��*G�HI ��J.� �]�.�

 ���+�]�	 ;?@��+	A� B��=��� CD��� ������ F�+G
 ��j*� ¢�K��hY ,?�,6. ��%��c ��� ,Q�;z B�*2 �%��c

�*	���� ����� S@�D; ���+� ���{ 4G ^= h� N*7	 ;
 6z ,��,z 4�� 6z ,^c���� 6z ,)�>+�� �@it <, �z sK
 6z ,-H��5, F�+>�� w'K ^*¯ A6 ^��&�� wJ�� 9��]
 ?�+�� Q�;[� 4(�� ��(� sK �jK�(� )=%�6 ,9�u,

���� N75��	 �j+Z.�%,6 ,r5] �v |��z ��+� A, ����6 
G�H/� sK ����� �ez �����F:&�� �* V 

* * * 

S��"��0 �
���� �2��L 

 y�0F :���"�� S��"��: 

��; ,�L(K �	z� �2015� �� ��*`*G6 ��j+*yz6 ��j+* �, ��*@6�%��
�j]�*2 �³	���� sK ���+, : 

http://www.alukah.net/library/0/83809  
���, ,���5��� �2013� �� ~	���� CD�� .�&�� ������ F�+G )��%Y

�+	A� ��£Z ��jJ6 <�, �����=��� ��*	���� �>�(�� 0 ?@
Ui������6 k��(���� � )���K6 ���*	
�� 0 ���*	�K U���]�.�

_`'��� 37�2� ,103−115� 
)* ���	I ,-�\�6���6 ;��; ,�.�*��� �2013� �� Q��+� 4�*��

 ���t 0 ��.[� 0 ��][� ~]�+�� CD�� ������ ^+G
�'>+��6 ,�*Ki+JA�6 ,�*(���� ���}%����*J�� � U��]�.�

_`'�� )�K6 �*	
�� 0 �*	�K �44�1� ,219−246� 
 ,-�2��'K6 ;����I ,k`�1���6 ;<�(�z ,Ui*��K6 ;��5K ,�*	�&;

^��� ,¢=*K ?'	6 ;�§�W� �2012� �� ������ ^+G 4*��
 ���t 0 ��.[� 0 k�]�][� _,��d�6 ~	���� k`D��

��*(���� ����%u�� U�Z�>, � �*��d� ����]. ����®������ 
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33�123� ,191−222� 
���(� Ïz ,����;� �1990� �� �����&�� F��+>� ��*�*�� ��]�.�

��.[� 0 ��Z���u�� ����u�� CD���� #�D��'��6 � �����].
 �+=��J�,�-.�L��', ���� ��x���,��� ����,�J ���	.I �  

��.[�� 
)�=, ��] ,-\�6���� �1995� �� F�+G �*@6�%, Q�+=," �'+��

���*	����"~	�=���� CD����  w��+*G�HI ���J.�6 ����][� 
^��&��� �+=J�, ���]. �-.�L�', ��� ,��Y�, ���,�J ,

x�>�� :��.[�� 
 ,F�j�L����6 ;��'����5K ,��*(��5K6 ;o�o�����5K ,_�6�����

�(]� �2014� �� � �', Q�+� 0 F:&�� �*G�HI �J.�
 �*@�+	A� ��W���	 -.�&�� U�*t��������*�*�� ��]�.� ��

� ������ ��� ,)*D�%�� ���,�J ,�*=�`'��6 ����	
�7�2� ,
733−772� 

��(� C]�� ,k �\� �1991� �� F��+>� �*(��%Y �*�*�� �]�.�
 0 ��Z��u�� N���u�� CD�� �*	���� ����� K��2 0 -�G ,

��.[� � �+=J�, ���].�-.�L', �� �� ,x�,��� ��,�J
	.I :��.[� � 

<=W .'	 ,�:*=K� �1431��  ��G )���%Y .��&�� ������� F��+
��,�L��� -����� �����, ��t 0 ³]�+, 96[� CD�� �

 �+=J�, ���].�-.�L', �� �� ��>, ,Q��%�� �z ���,�J
�,�>��� 

?�2�c <Ï���5K ,�o'���� �2006� �� U��]�.�� F��+G )*�*%Y
 ���t 0 f���>�� 0 ³�]�+�� ~]�+�� CD�� �*Ki+JA�

-����� ������ � �+=J�, ���].�-.�L', �� �� ���,�J
�*���� U�]�.�� �*	���� �iK ��iK ���.[�� 

)* ����	I ,»������� �2009� �� F���+>� ���*(��%Y ���*�*�� ���]�.�

 -�7+�� �*	���� U�.�,/� ��6� 0 H���� CD�� ¸�.�+��
-����� ������ ��t 0 � ��6� ,?5��	z 0 )*��+�� _��
-7+�� �*	���� U�.�,/� � 

�5G��´ Ïz ,� �2010� �� �*]�][� )���� U�*�(K U�.�j, )��%Y
 CD���� �����o*`�� F���+G 0 ^����&�� ���*G�HI Q��,6  

��Z�u�� 96[� � ���u�� ��'=�� �°���– U��]�.�� ��*�G 
 ���*����– ,k���*'�� ����,�J10−11�	���+Gz ����c�d� , :

����=��� 
(� ,��*��6 r*��Y ,?K�,� �2000� ��
�� � �'����u��� ���	 :

�p�*�(K6 �j=]z6 � ��'K6 �j(* �`, �Â1 � -�=�� .��
~�§�+��6 1'�� ��iK :��.[�� 

ºK <=W ,?J�'��� �1424�  �� ��*G�HI �J.�6 �*@6�%, Q�+=,
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