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The effectiveness of using electronic mind maps strategy in achieving educational technology 

concepts among students teacher's in the Faculty of Education at Al-Aqsa University in Gaza  

Rania A.Moneam(1)
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Abstracts: This study aimed to investigate the effectiveness of using electronic minds maps strategy and traditional methods in 
achieving some educational concepts among students' teachers at educational faculty in Al Aqsa University in Gaza. The experimental 
design was used. Study sample consisted of (190) female students of the academic year 2013/2014, divided into two groups, control group 
(94) studied traditional method, and experimental group (96) studied by using the strategy of Mind Maps. The researcher used an educational 
material by using organized mind maps. Achievement test consisted of (30) multiple choices questions, Validity and reliability were insured. 
The results showed a statistical significant differences between post test control group and experimental group favor to experimental group, 
the effect size of the minds maps strategy was too large (η2 =0.63), and Black gain rate was (1.32) this results could be attributed to the 
effectiveness of using the minds maps. The recommendation was to use mind maps in teaching methods in order to enable students to 
employ it in post graduation and during practice teaching. 
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& RA	 }+< VQ���� �47¼�: 

 −  V 4�d ?� 3� §<-
 �� G-� 36�� S ( G
 Q< 
���OB( �4)���A=7 @4��3�� �S(@4��3�� �4)���A=7 j�D( # 

 − ��
 5/  � \9�& £�
 !'�	 � 4\4��3�� � (Zx�� 

§�42� V41d �L�M�� vDQ �4A17 ���	£�
!Ä�  F 
X���� F����# 

 −  ��
 5/ X<
 ) J�B k���� -� L3`x� V L& 
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���4 k J�� 2B�� 
 �
�3� �
 5 J�� 2B�� � (Zx�� 

J���3D (< � +���� ,��® ,Ä���K3 5�<  [ 5 X<
 ) 

J�Bk���� X<
) @&- �1 �@7 ��
5/ -�L3`h�F���� # 

 
 

a%
� �-6 719Y 6�2�b	 /��c	�� a%
� ������	 ��������� ������Y 

/�X�� � �����	 

�!d� �\� e�23� 
/	6�\� 

���� 
�-��	 ������������	 ���������  

V
� ��f
.	 

g�_] 

��f
.	 

�2 ��	 

�X�f1	 

1 ·�A5 �4)���A=7 @4��3�� 0 2 1 2 5 16.6% 

2 J���M1( �4)���A=7 @4��3�� 1 1 0 0 2 6.6% 

3 VQ��( -�M7 )���A=7�4 @4��3�� 1 1 1 1 4 13.3% 

4 Jx5�B7 �4)���A=7 @4��3�� 0 1 0 1 2 6.6% 

5 ª9�1` N3A�� R)���A=3�� 2 0 0 1 3 10% 

6 J�,-�� �4)���A=7 @4��3�� 1 0 1 1 3 10% 

7 J�4�\5 �4)���A=7 @4��3�� 0 0 0 2 2 6.6% 

8 G�bA�� �4��\��� �&�\�� R\4��3�� F Vn �4)���A=7 @4��3�� 0 3 0 1 4 13.3% 

9 �&x5 @���� ��4,���	 �4\4��3��  0 1 1 1 3 10% 

10  �&x5 @��3�� ��4,���	 �4\4��3��  1 0 1 0 2 6.6% 
 g�_�1	 h��	 6 9 5 10  30  100% 

jk��	 l2 ��	 20% 30% 16.6% 33.3% 100%  

 

e�E< @��3 �� J���3D( [5 ��®,'� ��&-o ��Z�7 
c� KE :� ?�3D(�Ez3� :(1-6),@OB�� ?�3D( � :7-15� ,

}4LM3�� ?�3D(� :16-20��4���� J���3D�� ,� :21-30�# 
m
c 6�2�bT	: 

4��J1	 m
c:
Ei3��  S( j
k G��'� * (�& 

�PQ�L�� �O^��	 [5 �
5 S( Y\=��� Ã�	 @!�
5 � 6 �
Y\=� S( Y136�� p<q G�:� G0�B=��< F ª1� 

�4)���A=7��< @4��3�� �I�; 
Ei3�� S( eo ��®,o -�L3`h� 

~4 27 £
 ©� pz �� *� ^< S ( m �)o S ( � 4Q 

���41��,���I���  «�^<< ,��®,'� G�5��(< �	��1 �� 

�45�^���< -�L3`x� ��k<J� (�����  G�-�� �� m 4+ 

�O3(0x(< #@ 7< z `'� ,@ � bQx\	 � 4Q *�
 5 
���4k �lxl��®,o  F 0�^ 0�-¶ Y\=���.  

�+����		 ���n3�
T :@ 7 } 4LM7 [ 5 -� L3`h� 
S( *;�=7 �45xM3,� �A45 �40 � � A45 ½-�` S( �L��U

£
´ �,�-
��: 



@�A�� 
L5 �� 
L5 �4;�-: �4�5�+ ��
63,� �4�47�
,/ 89��:��4;<
=�>� �4�2��� ... 
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1 − C�DQc`�
�� j�D7h� # 

2 − C�DQH44\3��< �	��1�� Jx(��( # 

3 − C�DQ-�L3`h� J�Ll # 

1 − hb	
�	 m� �T	: 

 S( �45xM3,� �A45 [5 -�L3`h� }4LM7 @7�40 �

 �L��US(  ,�,�-
�� �A45 ½-�`?�)< j�D7h� C�DQ 
 G� 2+ V E � )-� ��L7-� V(��( ��³|	 -�L3`x� c`�
��

-�L3`x� c=�� g�\��� �)-
	 -�L3`h� ��®,o S(, K E 
 @&- X<
�� F r^�( �!�2#� 

 

a%
��-6 729Y6�2�bn� �����	 ��6
�	 ^� 6�2�bT	 /	�'� /��6V o�2�6	 /n���� Y 

a��1	 �-��	 C����o�2�6T	   a��1	 �-��	 C����o�2�6T	  

1 *0.622   16 *0.621  
2 *0.563   17  *0.55 
3 *0.645   18  *0.474  
4 **0.368  19  *0.521  
5 *0.651   

e�23��	 

20  *0.557  

����� 

 
 

6 *0.62  m� �T	h��	  *0.711 

m� �T	h��	  *0.678  21 *0.401  
7 *0.444   22  *0.452  
8 *0.513   23  *0.448  
9 *0.451   24  *0.566  

10  *0.602   25  *0.59 
11  **0.388  26  *0.551  
12  *0.551   27  *0.547  
13  *0.603   28  *0.546  
14  *0.474   29  *0.414  

�\��	 
 
 
 

15  *0.538   

/	6�\1	�����	  

30  *0.622  
j�D7h�c=��  *0.588  j�D7h�c=��  *0.612 

*a	V 
�� 4�� � ** 0.01 a	V 
�� 4�� � 0.05 

 

r�3� S( X<
) �2 �eo V (��( �� L7-� � )-� 
VE G�2+ S( J��2+ -�L3`h� J���3D(< @��3�� �)-
��	 

�4�=�� «<��7 Y	 0.368< 0.711, Ã�	< V(��( ��L7-h� 

c=�� G�2B� � +����� 0.678�, G� 2B�< @ OB��� 0.588�, 
G�  2B�<   4LM3��}� 0.711�, G�  2B�< J�-�  O�� �  4���� 

�0.612#� 
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2 − /n��BBB�� �+��WBBB�	 )BBB��_��	% /	�BBB'�� 

6�2�bT	: 

N =C���� �+��W�	 /	�'�� 6�2�bT	 :   

@7 C�DQ V (��( �	��1 �� J�� 2B� -� L3`h� 
��³|	 �LDA�� ���®�� �L�M�� S�z�� ��	�)o �	�)/ ,��4�k 

KE �! r^�( F X<
��� 3 #� 
 

a%
� �-67 39Y C���� �+��W�	 )��_��	% /	�'�� 6�2�bT	Y 

a	q �	 �-6 
 C����

�+��W�	 
)�_��	 C���� a	q �	 �-6 

 C����

�+��W�	 
)�_��	 C���� a	q �	 �-6 

 C����

�+��W�	 
)�_��	 C���� 

1 0.64 0.45 11  0.73 0.74 21  0.55 0.62 
2 0.55  0.62 12  0.72 0.24 22  0.78 0.45 
3 0.75 0.26 13  0.61 0.45 23  0.78 0.45 
4 0.66 0.45 14  0.62 0.49 24  0.65 0.44 
5 0.65 0.45 15  0.42 4.48 25  0.62 0.42 
6 0.66 0.44 16  0.55 0.25 26  0.58 0.63 
7 0.72 0.65 17  0.62 0.42 27  0.66 0,45 
8 0.75 0.44 18  0.75 0.46 28  0.72 0.68 
9 0.64 0.46 19  0.73 0.61 29  0.78 0.43 

10  0.53 0.63 

 

20  0.74 0.24 

 

30  0.62 0.45 

 
�3��< V(��( �	��1�� �4,�4& �q/ «<��7 �( Y	 �00.20-0.8� ��	o ,�&� 2007 #� 

�= C���� )��_��	 /	�'�� 6�2�bT	: 

?�) C�DQ V(��( H44\3�� V=� G�2+ S( J��2+ -�L3`h� ��
63,�	 ������� �4��3��: 
V
� /�+��&	 �J�JW�	 # ���_�1	 �����	   − V
� �+��&	 �J�JW�	 # ���_�1	 ��$
�	 

C���� )��_��	= 
sW$ V
� V	��.	 # t���_�1	 

 
@  7 @4D  27 J�  L��U �  5�\��� �  4L���3�� ./ 

�5�\� �4�5 �5�\�< ,�4;� *\^ VE �OA(� 27�%S ( 
g�\� ,J�L��M�� ¿�3��	< e�=� �
 5 J� L��M�� F V E 

�5�\�� 11 �,� L��U e� E< £
 ©� S ( � �q £z Q 
J��2B�� R3�� �!H44� V&o S(� 0.20� ��	o ,� &� 2007 #�
X<
)< @&- �3 �r^�� Jx(� �( ��1 ���	 H 44\3��< 

V  =� G�  2+ S  ( J��  2+ ,-�  L3`h� �  4Q *  Q<��7 
Jx(��( �	��1�� �� AL� -� L3`� @4!� B�� Y 	� 0.78-

0.42 �8  ,�3\	 y-�
  2(� 0.66�, m  4�5< e|  + �  4¹ 
J��2B�� ;���L2( q/ *;�E F 
 �� X� 2��� S ( � 4Q 

�	��1  �� #
  &< *  Q<��7 Jx(�  �( H  4\3�� J��  2B� 
-�L3`h� Y	� 0.74-0.24 �8,�3\	 y-
&� 0.48 �yz !< 
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L5 �4;�-: �4�5�+ ��
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@42�� X
7 [5 eo J��2+ -�L3`h� G-��& [5 H44\3�� Y 	 
,�L�M�� VL2�< @�5 §�42�� H44\3�� �Eo S( 20#% 

3 − /�2U2�bT	 6�:�) ? -�L3`h� J�Ll C�DQ 
}��U S5: 

o ��9H�3���4B1A�� ; ./ -� L3`h� � 9Ha @ 7 �4Q 

YB1; :J��2B��B�� J��2B��< �4)<H�� ����, C�D Q @ l 
-� L3`h� J���3D ( S( ?�3D( V=� ��L7-� V(��(, @ 7< 

 ,e<�� 	 e�(sL, �����( ��
63,�	 �OA( V=� X�M�� V�
�7
4)<Z J��2B�� �
5 e�E X�Q F,� eKP) V(��( ��
63,�< 

���+ J��2B�� �
5 e�E �q/,� X<
�� r^�� KE �4#� 
 

a%
� �-6 749Y�)����+ 6�2�bT	 /�2U C���� ���W��	 �Y 

/�X�� �6�2�bT	  V
�/	�'��	  C����CX
���	 C2- j�
R+  C���� o�2�6T	CX
���	 
�+  

�+���� 6 0.75 0.85 

@OB�� 9 0.71  0.83  
}4LM3�� 5 0.82  0.9  

J�-�O���4����  10  0.70  0.82 

V41�3��V=E  30  0.75  0.89  
 

ÆQx�< @&- X<
�� S( �4 � Jx(� �( @4 & eo
�L7-�e�(sL, Jx(��( @4&< e�,s	 �� eKP)< e<��	

 -�L3`h� eo ./ s�7 @4��3�� �4)���A=7 @4!�B( -�L3`h
G
4) J�Ll �)-
	 �3\3�, c =�� J�LP�� V(��( Ã�	 
&< 

 -�L3`x��0.89�, ��
63 ,�	 S® \M� �B7�( J�Ll �!< 
 f
��� £
O�� -�L3`h�m�  # 

C ������(-��4E  e�,<�-��3�- (KR -21) 

@7 } 4LM7 } ��U S 5 -� L3`h� J� Ll C�D Q 
 �����(-��4E e�,<�-��3�-KR -21  � ,@��(2005� ,

[5 ªA7 R3�� : 
 

u � 7u−�9 
621=  

u−1  
v 

 

1 −  
g2u 

w 

-21 = ,J�LP�� �  =,8,�3��w  = �
5,J�� 2B�� 
g2 = S��L3��# 


&< N9�3A�� *;�E ¿�3��E: 8,�3�� = 19.8, �
5 
 J��2B��30,�� S��L3 =39.2 

}   4LM3	< V   (��( e�   =� �   ������ -��   4E 

e�,<�-��3�-21 0.86=R!<./ � PQ�L�� S® \M7 �\4&  
[ 5 -� L3`h� }4LM7 J
 Ei7 ��z 	< ,� ,�-
�� � A45 

 �PQ�L��S(-�L3`h� J�Ll< j
k , m7-� k F rL ko< 
 �49�OA���30 �G�2+# 

 S��+	6 :�
	6
�	 l���_] q����Y 
@7 }4LM7 -�L3`h� ���F� cL2�� [5� Y35�\�� 


Ei3�� S( �+�=7 R35�\� ;��L�� �4Q *(�& �PQ�L�� 
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C�D�	 J�M,�3�� �4	�D ��J� +���;h�<  � �-�4��� 
 �\4&<�J �R35�\�� ,��L�� s��< X<
�� �5� ./ 

J�M,�3���4	�D��  J�+���;h�< ��-�4��� �\4&<� J� 
J�(x�� R35�\� ��L�� [5 -�L3`h� ��cL2# 

 

a%
� �-6 759Y/�3
��1	  ��+� x	 /��	�J$T	% �X6���1	 Z	V. l���_] ,IJ2�	z�  6�2�bT	 ,h2'�	  S��2� �'X�3� {X6
��	Y 

���_�1	 V
��	 �
��1	|� x	  O	�J$T	}6���1	  �_�-/  ��T
�	 

�4L���3�� 96  9.3  3.05  
�M	���� 94  9.2  3.37  

0.191 0.849 

7/ 9�� �X�G ��6V 
 7188 9 ��TV 4�� �%70.05 = 91.69   

 

r�  3� @  &- X<
  �� S  ( �5 �eo �  \4& �J �
�=0.191 �?�3D(< ��h
�� �0.849 ���z	< s� e�=7 

 �49�1Q/ ����
A5 � �h� ?�3D ( �0.05� � � ,s� � ./ 
�M	����< �4L���3�� Y35�\��� �+�=7 # 

 S� ��b :��	��	 ���'��	 ��$%���&	1  �B�������� ����B�

������	 Y 

*  (�& �  PQ�L�� @4\1  3	 10 89��  ` �  4�25 
�4;<
=�/ �k�`@4 ��3�� �4)���A=7 @4!�B\	 �G
 Q��� 

 .<'��@4��3�� �4)���A=7 ��OB( �S( �4)���A=7 j�D( 
@4��3��, R!<: 

1 − ·�A5@4��3�� �4)���A=7 # 

2 − J���M1(@4��3�� �4)���A=7 # 
3 − VQ��(���A=7 -�M7 @4��3�� �4)# 
4 − Jx5�B7@4��3�� �4)���A=7 # 
5 − ª9�1`R)���A=3�� N3A�� # 
6 − J�4�\5@4��3�� �4)���A=7 # 

7 − G�bA�� F R \4��3�� �&�\�� �4��\��� V n 
@4��3�� �4)���A=7# 

8 − �  &x5 F �  4\4��3�� ��4  ,���	 @  ���� V  n 
�4)���A=7@4��3�� # 

9 − �  &x5�3�� ��4  ,���	 @��3  ��  F �  4\4�V  n 
@4��3�� �4)���A=7# 

10 − -�<�o F @���� Vn �4)���A=7 @4��3�� # 

 �	< gx Uh� [ 5 C�'� p� 	
�� } ��3�� 

�4�47�
,|	 89��:� ,�4�2��� �4B4E< �!��
 5/ V 4�d< 

@4!�B(.<'� G
Q���  
�
d< £�
!'��&�3��  �O242d 

?
 � ;J� L��M�� J� f
 _Q ,@4!� B�� * L7-< M	� 2�� 

,��D�D3( @l *\\k89��:�  �4�2��� �	��M�� �4;<
=�/ 
S(N(�;�	 Xx`  (Mindjet), �!< S( Â�,�Q N(�;�	 

 �  E¬ ½�  3;/(Mindjet) ,"�  ` 89��  :� @4\1  3	 
�4�2���, h< N(� ;��� �z! v�M3� eo �
63D �� e� =� 

�4(�,- J�-�O( m�
�; } 4�63	 R9�2�7 V=�	 ��2� m;' 



@�A�� 
L5 �� 
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A�A( �( 89��`� �4	�4D;� J�4,g<�B� v� , r4 3� KE 
��,��� �L3=( S( -�1�� 0�2�/<, J� 4;�=(/ �4� � KE 

�4�2��� �M��6�� G
�
)< ���& J�-
&<# 
/	�3b�	 Z��+ ��	� ���'��	 ��$%���&	 :    

 ��27 � 4�2��� � M��:� G� =+ � 4;<
=�>�D 27 [ 5 @4 
 -�=+o ./ g�^���,�D49-S(<  -�=+'�\� �D 49���  S =

�45�+ -�=+o ½��63,� # �&�3� h<@4D23�� 
A5 -�=+'� 
�45�B��< �D49��� ,82+ V 	 
 & 
 3\� � 49H) -� =+o ./ 
�45�B�� -�=+Ä�, �49H�� -�=+'�< g�B37 �OA5 -�=+o V&o 

 tK�Q,�z=!<  # r ^���� V=� ��	 8M6�� e�=� R=�<
@��3�� 
5�D� pz�� [5�5�	 @��3�� , � ^�7 G� =B�� 

9��� �4D4F@l 8,���  g�B37H)< �45�+ -�=+o ./ �49 [5 
YL;���, � 4�2��� 89��:� 0�A	 J��M` r4^�7 S=\�< 
¿�3��E: 

1 − -�43`�m� V2��� �M��` V\5 ����� g�^��� , 
 S=4�<g�^���@4��3�� �4)���A=7 @4!�B( S( , �º 	 

x(�=3( ¢A�( V\» eog�^�\�� , ���
L�� e�=7 �4�	 
3A( F�U-�:� g�^�( �	�3=	 ��B1�� �1# 

2 − @3� g�^��� V4�D7 <o S ( �5�B3�� G�=B�� 
 g�^���W�,'� g� ^��� S( �5�B3�� J�5�B3�� [5 

~49���# 

3 − @3� g� B3�� G�� �Z � ( �2	�D�� G�M:� -��=7 
 F �,�3�� vD�	-�=+'� �4D 49- g<� + e�=37 �4�	 

?�`o<+ ,�45� �!-<
	< g�B37 �OA(  g<�+?�`o# 

4 − @3� S�<
7 F -��\3,h� -�=+'� J�(�����< 
0�O3;h� ¢3Q# 

5 − @3  � �+�  ^/ Z�  (���< -�1  �� e��  �'�< 
 8	�<���<./�M��:� # 

��I�< 
 Ei3�� S ( � &
�� � 4\���� � ��I���< 

�4AB��< 89��6�� _�� �4�2��� ,�L,��
Ei3��<  S( �(x , 

yz! 89��:� ��k< J�(�����G�-�� ��  � O4+ ;� O3&�< 

*^� _5 [5 �5�\� S( Y\ �=��� ,Y1 36�� S�z �� 

*\O,o @ �bQx( F YD d � O345�; #
 Ei3��< S ( 
�L,�A( 89��:� �4�2��� �4;<
=�>�?�3D�  ,�L�M�� 
2+ 

* (�& � PQ�L�� v ���3	 �� 589�� :�  [ 5 � A45 

�45xM3,�Ã�	  �!�
5 (40) � L��U S ( J� L��U � 4�E 
 �4	
��F ��(�)%&'�  S(� �L�� � A45 s� , 
 �	< 

� �q*� &�;  � PQ�L�� 0h� ! J� L��M�� Jz `o< 

,S �bQx\	 *�< ����( J�	��1�� R3�� ,SO3O)�< 
��z	< J
Ei7 � PQ�L�� S ( �(x , 89�� :� �<� 5 
 �4�2����4;<
=�>�. 

 S�
V�
 :�+����	 e�23�:    

 *  2LU ��  ��� X<'� W�-
  �� V1  B�� F �  ,�-
�� 
�� W�-
2013�2014,� �&��	 G
Q�< G��� �Y35�, �

� ,�-
�� J� 5�\� S( �5�\� V=� �45�L,o, � �q< 
�4��3�� J�0��)>� }+<: 
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F ��&�A�� ��
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	/< po���# 
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,J� ;�4L�� �  4�	 �� �7 �  PQ�L�� �  4�2��� � M��:� 
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�M��:�, �^�(� ��q"�1; S( G�
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7 V1B�� j�D � X<'� 

 �  2��M��< �  �
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,�4L���3�� @7}4LM7  -�L3`h� ,F� ��� [ 5 R35� \� 

,��L�� v�U< SOA( G0��& JK4��3�� �&
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J�M,�3���4	�D ��  J� +���;h�< ,� �-�4��� ?� )< 
-�L3`� ��
63,� t–test) �Y3�23D( Y3A4��; S( }2�3�� 

 �  �L�� R35�  \� �+�  =7F -�  L3`h� ,cL  2�� K  E 

*(
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@�Q �l'� �4�5�B� �4�47�
,>�,< �LD; X
��� vD=�� 
 wxL��Blake � R 32��U S ( � 2��U VE �4���+ C�D�

�,�-
��# 

[���$IJ2�	  : 

Q����R ��% [�����	 : 

�	�)È� [5 ªA� pz��< �,�-
�� X��, S5 ¯ �(
 ��
63,� �4���+�4�47�
,/ 89��:� �4�2��� � 4;<
=�>� 

?@4��3�� �4)���A=7 @4!�B� Y\���� �L�M�� C�DE/ F°# 
N =e'J��	�
	6
�	 Q%�� �� a%.	 Q���	 �Jc �� : 

ªA�< [5 ¯ j<�+ 
)�7J�q t�49�1 Q/ � �h�  


A5 ��h� ?�3D( �α≤0.05 � ���+o J�)-� 8,�3( Y	

�3�� �5�\��� * ,-� R3�� �4L���4�47�
 ,|	 89�� ` 
 *,-� R3�� �M	���� �5�\��� J�)-� 8,�3(< V2���

�  2��M��	> p
  �L�� -�  L3`h� [  5 �  �
4�23�� C�D  E 
 � 4)���A=7 @4!�B� JK���� J�L��M��@4 ��3�� r��1 � 

�4L���3�� �5�\���° #}2�3��< �� B�� �z ! ��k S( 
   (�&*   PQ�L�� ��D   �� J�M   ,�3�� C�D   �	  �4	

-
 � � �-�4��� J�+���;h�<J�) J� L��M�� � � 5�\�
�,�-
���, R9�1Q>� �\4& C�DQ @l �J � ��h� �+���

 �,�-
�� �A45 J�)-� RM,�3( Y	 j<�B��F } 4LM3�� 
-�L3`x� p
�L��, 
&< �� ^�( R ! KE N9�3A�� J0�) 

F�� X<
 �6#� 
 

a%
�7 69Y /�3
��1	 ��+� x	 O	�J$T	% ���1	}6 �_�-%7 / 9��T
� m%���	 t+ l3
��� /��6V l���_] IJ2�	 /�X�� 1 �����	 # e�23��	 }
�2�	 6�2�bn�Y  

/�X�� 1	 ���_�1	 V
��	 �
��1	|� x	  O	�J$T	}6���1	  �_�-/  }�� ���	
�	 * 

�4L��a 96 4.77 0.99 ?�3D(�+����  
�M	�^ 94 4.56 0.99 

1.44 0.849 

�4L��a 96 7.7 0.94 3D(?�@OB��  
�M	�^ 94 6.04 0.98 

11.85 
 

0.001 

�4L��a 96 5.05 0.76 ?�3D(}4LM3��  
�M	�^ 94 3.44 0.89 

12.70 0.001 

�4L��a 96 7.98 1.06 ?�3D( J�-�O�� 
�4���� �M	�^ 94 6.04 1.17 

11.96 0.001 

�4L��a 96 25.5 2.01 g�\���c=��  
�M	�^ 94 20.09 2.19 

17.75 0.001 
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¨  A4!< (Farrand; Hussain& Hennessy, 2002), 
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(Harkirat et. al., 2011) # �  ( �  �43A�� yz  ! }  +��37 �<
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63,�	 :(kiess, 1989)# 
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η2 0.01  0.06  0.14  0.2  
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a%
�789Y �_�- η
2 �_�-% d RU���	 ��G 6	
'�% ��+�'1	 �����	�
& ��	��	���'��	 Y 

4�� 1	 �_�-7 t9 �_�- η2 �_�-7 d9 6	
'�RU���	 ��G * 

F��( 1.44  0.01 0.21 �4�^ 

@O+ 11.85 0.43 1.73 sLE 

}4LM7 12.70 0.46 1.85 sLE 

J�-�O(�4�5  11.96 0.43 1.74 sLE 

g�\��� 17.75 0.63 2.59 sLE 
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�  4Qeo  : " = J�)-
  � Â�D  �� 8  ,�3��
p
  �L�� -�  L3`h� F �  L�M��. § =  Â�D  �� 8  ,�3��

 -�L3`h� F �L�M�� J�)-
�cL2�� � =  � 49�OA�� � )-
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�7 99# �
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��� # �2�3�	 /��6V 
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