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The Effect of Using Metacognitive Strategies: (Conceptual Mapping and Mind Maps) on the 

Second Year Intermediate Students' Conceptual Structure and Vision Thinking Skills in Math  
  

Mohmmed Al-Khateeb(1)  
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Abstract: This study aimed at investigating the effect of metacognition strategies; the conceptual mapping and mind maps on the 
conceptual structure and vision thinking skills in Math, The sample consisted of 95 second graders. They were randomly divided into three 
groups, conceptual maps groups, mind maps group, and a control group. It was found out that the students who used conceptual maps 
outperformed the students who used mind maps and normal method. and the students who used mind maps outperformed the students who 
used normal method in the conceptual structure test. As for the vision thinking, the performance of the students who used conceptual maps 
and mind maps, was better than the students who used normal method in the vision induction and assimilation, and there was no difference in 
the performance of the students who used conceptual maps and those who used mind maps. as for the mind circulation, difference, model 
completion and whole vision thinking, the performance of the students who used mind maps was better than that of the students who used 
conceptual maps and normal method. Finally, the performance of the students who used conceptual maps was better than that of the students 
who used normal method. 

Key words: vision induction, mind circulation, Free association. 
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,���K+' �2%��3�?� �2P��w d��%F+2� ;��w�$�� 
���%, ��� R8 
 
�
123���%�%8�	3: .�7��� BC���D/ h% ��F�� BC���D 

 �$& Ud�� h���� ��(��;<$�� ��+%_ l?��D ��+%_ ��_ 
 
�
123�� �2%3�?� �2Pw d%F+2� h���� 
�%, h4 ,;<$��
 � 
��� ,;�w�$�� ���(�� .7��� BC��D/ h% �F�� BC��D

+� J�\�( x�?5 J
7_ ZEj�2�� .%�
��� ;�w�$�� �^,�
 L
w���¥�%7�� :h�o�/ �w�\��� ��$& Ud�� h���� x' 

 h���� 
+_ ]�%_�$35 �2Pw ;w�$�� �w/ ,.%�
�� ��p
 
�
12�3�� q�?
�2�� >�+45�%�%8�	�3: h% ��F�� BC���D 

�����%2_b� �7��a��/ .7��� BC��D/; e��+£E&R� ���p/ 
�a�� .I^��� d%F+2��� 
�7� �Y�� �^�,�+'/ ;�w�$2��/ ,Q�

J��wR�� .%�\8/ ,?�'5 Z' 
�2\� �'W 
 ]�\'�D : .P�F�� Z�' 
��v �K�� ) ;�<$�� d%F+8

 ¸�?
�� 
���� M�N��1432�1433 � q�?
8 m�¦23� 
,/ ,
 L
w����5 � x,��� ,x%��35�5 � ;�%w ,]�%_�$�35 §P�w

 �
��� �a��j��� ��_�E���/ �%$���2�� �2_�E��� X3?�
,�\FY §Po� q�?
�8 h�8 
�,/ ,�K\�FY J�_��T���/ 

�\FY h���� .$, Z' �a��j��/ �%$���2�� �2_�E���W 

 ]�3��3 :
�� h�8 q�?
�2�� ��%�E_ Z�' >��K2Yb� 
 ;<$�� J�/�5 �%$a8� ?��$2D� ,��%E% �F�� ��%+$�� ?�$2D�

J�?�K'UV$�� HIF2��  � ;�<$�� ��+%_ ��_� QR�&
a��j�� �_�E���/ �$���2�� �2_�E����� ¢%<P8/ ,

 ��£35 �_ ���(Å� J�Y�%$�� .%�{/ J�?�$2Db�,;<$�� 
 �%��\�o� J�a�3�2�� fC��2+�� .�%�{ ) 

123� ;%w

 Z��$2�� .%�{/ ��?�%��� J�=��<Yb�/U��w�� �
�2��/ 
?�$2D���
�$�� J�Y?�7E�� @g�8 W 
e ��[�:�Ff�;�� GH7�� : 

�F35�2+�� Z�_ J��Y�%$�� @C�Pwr� .%�<2��  fC�
�%8¬�: 

���\���/�� :� �' 
�
123� �45 @2%�%8�	3: ��' 
 �=���� >�?/��%E% �F�� BC��G�,.7��� BC��D  � �%+$�� )

 ��Y?�7' B�3�2�� M��N�� OP��� QR�& S
� �%E% �F��
?����%2_b� �7��a���� ���(Å�/ ���\�� �d  Z_ t\�w 

J�a3�2��>��� ���?�%��� J�=��<Yb�/ �%��\o�  ����=5 
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E��� t\�w ��%E% �F�� ��%+$�� ?�$2D� �_ ;<$����_� 
 �/
��/�1 �fC�2+�� �d  �K��W 

 

g��h�� 1'_ GOH7�� �O;�Q ��PZ �3������ 1����H[R�� ��Y�Ci� 1�=�(��� 

��7�!� jQ�Q(#
�� <CE ��#�$�%�� ��;7�� _ 

�Q(#
�� P���� ��(���k�Ci�  I��H[R� 5������  

C��G�B�� �%E% �F 31 89.3 0.9 

BC��D.7���  32 71.7 1.9 

�a��j�� 32 64.5 1.3 

��E��� 95 75 10.5 

 

�$� �/
�� �1 � J��'R�� Æ�\�o� B3�2�� e5
 
�
12�3�� ���3?� Z�d��� ��%$���2�� ��_�E��� QR&

 e��g �%E% �F�� BC��G��89.3� Æ�\�o� B�3�2�� e5/ ,
�� ���_�E��� QR��& J��'R�� ����3?� Z�d���� ���%$���2

 e���g .��7��� BC����D 
�
12��3���71.7� B��3�2�� e5/ ,
 e���g �a��j���� ���_�E��� QR��& J���'R�� Æ�\��o�

�64.5� ��'R��� e��� ]k��_ ,�%E% �F�� �%+$�� ?�$2D� �_ ,
 @  ?�$2DR� S�P7���95� ,��=���/ �d�  e��g �p: ��' 

 Z��$2�� .%�{ 

123¶5 �%C�Pw: ��b� �p m�F�� U��w��
�ANOVA �R& J�'R_ .%�<2�Q ;�<$�� @2_�E� 

%$�����2���2/ ���_�E��� ���_ �a��j���� ?���$2D� ���%+$�� 
 �%E% �F��,U
�$�� �/
��/ �2 �fC�2+�� �d  �$�W 

 

g��h�� 2'_ �=�(�� lY �[���#B� 5P�EZ� m3�7��� ��Bn e ��[ 1��.Q -./ l�Q(#
���73�
��� l� �Q(#
��� o���=Y� jQ��#�$�%�� ��;7�� ��7�!� _ 

��,�m3�7���  p(#V1��Y���  1�L�P�3�i�  ��(��1��Y���  �#�f I  ��R����� �,EM�  

�7��a�� 10181.2 2 5090.6 2286.7 0.00 

�aG� 204.8 92 2.23   

��E��� 10386 94    

 

�$� �/
�� �2 � ��b� /p m�= ��(/�%C�P�w: 
�α ≥ 0.05 �� �_ QRa�� J�'R�� Æ�\o� B3�2�� �

� S���� �%E% �F�� �%+$�� ?�$2D�H�¦2 ,q�?
�2�� ��7��& 
 ���7��& H��¦2' ���45 ���=��� m���F�� �d��  ����`� 
���
<2�/

 ?��$2D� 

12�3� ,�%E% �F�� �%+$�� ) q�?
2���@g��8 �
 �/
���/ J�a3�2�� �d  �� m�F�� ��b� �_ 0��2��

�3 �$2D� fC�2Y �$�@g�8 ?� W 

 

g��h�� 3'_ ��(�� �3��7�� 1�[���#B� �^(� ��7�!� e ��[1��.Q-.=�� _ 

��3�=��� i' ��3�=��� j' q��%�� 1�=�(��� lY �i-j' r=&�5������  ��R��� �� �,EM� 

BC��D.7���  17.6 0.38 0.00 
BC��G��%E% �F��  

�7��a������%2_b�  24.8 0.38 0.00 

BC��D� .7�� �7��a������%2_b�  7.2 0.37 0.00 
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¢j2� �/
�� Z' �3 �QRa�� e5 Z�d�� ��3?� 
��5 e��g ��%E% �F�� BC���G� 
�
123��h� i ) .j�=5 

QR��a�� Z��' ���%E% �F�� ���%+$�� ?���$2D� Z�d���� ����3?� 
 e5/ ,������%2_b� ���7��a��/ .��7��� BC����D 
�
12��3��

QRa�� Z�d��� BC���D 
�
12�3�� ���3?�  e��g .�7��
��5h i ��%E% �F�� ��%+$�� ?�$2D� ) .j=5 Z�'QR�a��  

Z�d������%2_b� �7��a�� 
�
123�� ��3?� W 
Z��IE�/ ���� ���%E28 ���� ����%2+�� �d��  S����8 e5 

�%�%8�	3: L���_:/ h% �FE�� h%�+8 Z' h% �F�� BC��D 
��E��2�� S
�� ]��%=��' �K�%I^8; .�%�<2� h2�~ ;�%w 

 Çk�_ O^�I��/ ,§+��  ��  ���:/ h% ��F' Z�' �+Ej�2�
 J��,R��� Z�' �I$^�� �Ka�? h4 ,�<T�/ �%�( L?�P�
 .�,�� h% �F�� 9: �%'�E_ �Ng�� h% �F�� Z' ��\�\2��
 B��? �R�D Z�' ��K+%� ��%=��' B��/? ��¹:/ ,�%'�E_

���� J�?�$�� Ã�$� �Kj��, �p 
��KF�� ¢$P�� ;�%<� 
h��2��� S
�� ]�<T�/ �+�' W ���p ����� 
�,/ m��F2��

 Z�' QR�a�� ��%E% �F�� BC���G� � �=�8 @2�� "�F��
 J���'����� h%��%78/ ,���K2%'�E�� ]���7=/ h% ���F�� t��%8�8

_�T�'/ �K2%,�
P' �_ 
%g�2��/,�K2%�C��7o� ��%%�/  W
 �FaP�' .���8 
,/�2009
 �9: L
�%�� ��a��G� e5 

 ��%+$�� 
�Iw�� mR&:/ ,J�?��7�� dD� QRa�� x=
8
o� �_ t��a2� k�g ,@�7a+�� ��s2��/ J�'�����/ �C�7

 ¸�?
�� hK�%P{ Z'  �_ �?/
� Ud�� h~�?��7� ]���s8

 ]�w�T// ]�8�$4 �Ng5 h% �F�� �d  X<$��=W 
)/ ,h% ��FE�� @¹?
�2�� ��k2�� h8 �7��a�� �d  

 ?���I=��/ h% ���F�� .��%�{/ B%\��$8 h��8 ;��%w���'���� 
� h2� �2w ,]�%¹?
8 ��'�^��/�%�/�� h% �F�� 9: �����, 

 ��_�E��� QR�& L
_�\�' ) H�$g ?/� ��� e�g �d /
��%E% �F�� hK2�%+� �3�� �_ �%$���2�� W h�
�78 e5 k�g

 ��\��\2' ��%E% �F' BC���D .I�� �_ �%E%��2�� L����
 ��%E% �F�� hK2%+� Z_ O^I�� �_ QRa�� 
_�3 ]�%'� 

 ?�P8 Z' �� �'/,È&�D�� º�2���/  .$, ���
�8 �_ .E�
 .�%N� ��d�g/ ,��E��8 �$3 �' �_ L
�
�� L���� xT/
 �KF%+P�8 ��_ .�E�� �%E% �F' BC��D .I� ) h% �F��

�K+%� J�,R���  ���:/, O^�I�� ) 
_�\�� �?/
� �d / 
QR�a�� S
� �£&�G� J�?�P2�� Z_, .�E��� º��2���/ 

�K��
���8 ���_ WC����G� e5 9: ����%2+�� �d��  S����8/ B
 �d / ,QRa�� �%=���� �%+$�� h��78 �_ .E�8 �%E% �F��

�I�3k2' ��%E% �F' ��%+� >��+� �_ 
_�\� W �d�  ��F28/
2+������%�7��\���� J���3�?
�� fC���2Y x��' � :,�FaP��' 

2009
;,���a'  2004
;,��k��� ����5  2003
; Paniati, 

2009; Brown, 2000W� 
ZIE�/ t$3 ��(?: m�F8d�� QRa�� Z� ��3?� 

�� ���3?� Z�d��� QR�a�� ��_ .�7��� BC��D 
�
123
 
�
123�� ¥?� Ud�� t��a�� e5 9: ����%2_b� �7��a���
 �K2�/
�(/ �?��I=5 t�%8	� ]k�C�� ��\�� .7��� BC��D
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���/d8 9: U����� Ud���� ���'�� ,���%E�_ ����/
(
 L����' 
��T���, L
��
�� ?�I=�� ½�$+23� ) t��a�� 
_�\8/ 

 �$+2��/Z_ É J�,R_ .$, Z' �K=��� ZI�, 9: U��� �© 
�����& ��%+'  L
� t��a�� Z p ) �KD�3? W ?���5 k�g

�,U�R$���� 2010
� �4���8 .��7��� BC����D ���7��& e5 9: 
 ,h��2��� S
�� �\�%C��� L�g�d��� ���3 �_ Æ�¹: .I^�
 �3k2�� h��2��� ��F2wb� h_
8 ��_�= L��5 @K= º�2���/

����& L	F�W 
ZIE�/¡F8 e5  ]j�5 ��%2+�� �d  � h�
78 e5 �_ 

 QR�a�� ¢E\�� .�7_ BC���D .I�� ) L
�
�� L����
 ��' x�' ��%E% �F�� hK2%+� ) ���K\� L
�
�� L���� f'
�

.$, Z' �E��8 �$3, ��_ h~?
�, L���  9: U��� �d / 
 ?��I=�� ��%%� ��_/ ,hK%��: ��'
7�� J��'����� h%�+8

5 Z' �� B$8�� �'/ L
�
�� ���K�3 9: U��� �7��3 ?�I=
 J��,R��� ��?�: ��_ L?
7�� L��� / L
�
�� L���� h��8
 �d�  �F28/ ,h²
� �%E% �F�� �%+$�� �3k22= h% �F�� ��

�7��\�� J�3�?
�� fC�2Y x' ��%2+��� : ,U�R$��2010
; 

,����_ 2003
; Aydin, 2009� e���= ��P��<���/ ,

123�� ��3?� Z�d�� QRa��
� :@2%�%8�	�3 >�?/ ��' 

 �=����BC��G�.7��� BC��D ,�%E% �F��  � e��gh� i��5 
 ��7��a�� 
�
12�3�� ���3?� Z�d��� QR�a�� Z' .j=5

���������, �d��  ���F28/ x��'�7��\���� J���3�?
�� fC���2Y  :
�,@I���� 2011
;,Q�aD  2007
; ,U/��D 2003
; 

Gama, 2004 Louca, 2003; Nancarrow, 2008;W� 
���\�� M�N�� :��' 
�
123� �45 @2%�%8�	3: ��' 

 ���=���� >�?/�.��7��� BC����D ;���%E% �F�� BC����G� � )

�_ .I^� UV$�� HIF2��,
w �_ L?�K' .g/ L S
�� 

 ���7��a��� ���Y?�7' B��3�2�� M���N�� OP���� QR��&
?������%2_b�� �����(Å�/ ���\���� �d��  Z��_ X$\��w 

J�a3�2��?�%��� J�=��<Yb�/ �%��\o�  ����=5 >��� ���
 Z�' L?��K' .�g/ UV�$�� H�IF2�� ?�$2D� �_ ;<$��

��_�E��� t\�w �8�?�K', �/
���/ �4 � �d�  ��K��
fC�2+��W 

 

g��h�� 4'_�:� jQ GH7�� �;�Q ��PZ �3������ 1����H[R�� ��Y�Ci� 1�=�(��� �Q(#
�� <CE 567�� 89%��� 1��_ 

1���:�� �Q(#
�� P���� ��(��� k�Ci� I��H[R� 5������  

BC��G�% �F�� �%E 31 6.6 0.6 

BC��D.7���  32 6.6 0.5 L?�K'UV$�� l�2+23b�  

�a��j�� 32 5.8 0.9 

BC��G��%E% �F��  31 5.4 0.9 

BC��D.7���  32 6.1 0.8 L?�K'n7��� ��/
2��  

�a��j�� 32 4.7 1.2 
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 UY��g��h�� 4'_  

1���:�� ���Q(#
 P���� ��(���k�Ci�  I��H[R� 5������  

BC��G��%E% �F��  31 7.5 0.5 

BC��D.7���  32 7.2 0.7 L?�K'.4k2��  

�a��j�� 32 5.3 0.8 

BC��G��%E% �F��  31 5.6 0.8 

BC��D.7���  32 6.4 1 L?�K'0R2Db�  

�a��j�� 32 4.8 0.9 

BC��G� �%E% �F�� 31 5.7 0.9 

BC��D.7���  32 6.4 0.9 L?�K'BE+�� 0�^2g�  

�a��j�� 32 4.8 0.9 

BC��G��%E% �F��  31 30.8 1.5 

BC��D.7���  32 32.7 1.7 ?�$2D� HIF2�� UV$��  

�a��j�� 32 25.5 2.8 
 

���$� �/
���� �4 � ) ����� �c m/���= ����(/
�� �%��\��o� J�a��3�2��J���'R ���_�E��� QR��& 

��2�� ��%E% �F�� BC���G� 
�
12�3�� ���3?� Z�d�� �%$�
.��7��� BC����D 
�
12��3�� ����3?� Z�d����/, QR��&/ 

n�I�� UV�$�� HIF2�� ?�$2D� �_ �a��j�� �_�E���, 
�� h����' ���_/J�?���K���%_�F�� , ���_�E��� ¢��P���/ 

 ,.��7��� BC����D 
�
12��3�� X��3?� @��2�� ���%$���2��

?�$2Db/ J�a3�2�� �� m/�F�� �d   X$\�w �%��\o�
�
$'b qI��/ �E%,, XY�g/ �0.15�, �����7�� 0 �E%,/ 

 ���|�27.7�, ����b
��/ �%C�P��wr�� 0.00� 

12��3�/ ,
 �$�/ ,�
�2�� Z��$2�� .%�{�/
��� 5 � .�%�<2�� fC�2Y

 ��_�E���/ �2%$����2�� �2_��E��� QR�& J�'R_
 ?�$2Db� �_ �a��j��HIF2��
�_ .I^� UV$�� ,  .g/


w �_ L?�K'L ) J�%T�����W 
 

g��h��5'_ P����� m3�7��� ��Bn 1��.���73�
��� l�Q(#
�� -./ l� �Q(#
��� �=Y�o��S����:�� 567�� 89%��� ��7�!R 5��7�� s�7=��� 4 _ 

 t��:�� p(#V1��Y���  �L�P�3�i�  ��(��1��Y���  �#�fI  ��R����� �,EM�  

l�2+23b�UV$��  11.7 2 5.9 11.4 0 

��/
2��n7���  30.3 2 15.2 14.2 0 

L?�K'.4k2��  98.1 2 49.04 104.6 0 

L?�K'0R2Db�  39.1 2 19.6 25.2 0 

L?�K'BE+�� 0�^2g�  39.1 2 19.6 22.9 0 

 
�E����_ 

HIF2��UV$��  896.1 2 448.1 104.7 0 
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 UY��g��h��5'_  

 t��:�� #Vp(1��Y���  �L�P�3�i�  ��(��1��Y���  �#�fI  ��R����� �,EM�  

l�2+23b�UV$��  47.5 92 0.51   

��/
2��n7���  98.3 92 1.1   

L?�K'.4k2��  43.1 92 0.5   

L?�K'0R2Db�  71.5 92 0.8   

L?�K'BE+�� 0�^2g�  78.7 92 0.9   

�aG� 

HIF2��UV$��  393.7 92 4.3   

 
�$� �/
�� �5 � ��b� /p m�= ��(/�%C�P�w: 

�α ≥ 0.05 � �_ QRa�� J�'R�� Æ�\o� B3�2�� ��
 H¦2� S��� UV$�� HIF2�� J�?�K' ?�$2D��%�%8�	3: 

�,q�?
2� J�a�3�2�� X$\�w m�F�� �d  ��`� �=���/ 
��
��� �%��\o�, �/
��/ �6 �fC�2+�� �d  �$� W 

 
�h�g�� 6'_ 5������ r=&�� ������ ��Y�Ci� 1�=�(��� 1�O�.�� 56O7�� 8O9%��� ��O7�!R 5�O�7�� sO�7=��� 4 �=Y�oO��� �O�73�
��� l�Q(O#
�� -.O/ 

S����:��_ 

t��:�� �Q(#
�� g���� k�Ci� ��(��� 5������ r=&� 

�%E% �F�� BC��G� 6.581 0.129 

.7��� BC��D 6.594 0.127 UV$�� l�2+23b� L?�K' 

�a��j�� 5.844 0.127 

�%E% �F�� BC��G� 5.355 0.186 

.7��� BC��D 6.094 0.183 n7��� ��/
2�� L?�K' 

�a��j�� 4.719 0.183 

�%E% �F�� BC��G� 7.548 0.123 

.7��� BC��D 7.219 0.121 .4k2�� L?�K' 

�a��j�� 5.25 0.121 

�%E% �F�� BC��G� 5.645 0.158 

.7��� BC��D 6.375 0.156 0R2Db� L?�K' 

�a��j�� 4.813 0.156 

�%E% �F�� BC��G� 5.677 0.166 

.7��� BC��D 6.406 0.164 BE+�� 0�^2g� L?�K' 

�a��j�� 4.844 0.164 
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 UY��g��h�� 6'_  

t��:�� �Q(#
�� g���� k�Ci� ��(��� 5������ r=&� 

�%E% �F�� BC��G� 30.806 0.372 

.7��� BC��D 32.688 0.366 D� UV$�� HIF2�� ?�$2 

�a��j�� 25.469 0.366 

 

�$2� �/
�� Z' �6 � ��� m��= ��(/@C�P�w: 
[RN�� J�_�E��� J�a3�2' ��, �d�  ��`� 
�
<2�/ 

� 

123� m�F��?�$2D� @g�8 � m�F�� ��b� �_ 0��2��
2�� �d  ��J�a3�, �/
��/ �7 �fC�2+�� �d  �$�W 

 

g��h�� 7'_ ��(�� �3��7�� 1�[���#B� �^(� ��7�!� e ��[ 1�L�P.=�� -_ 

t��:�� �Q(#
�� �I' �Q(#
�� �(J  1�=�(��� lY q��%���I-J' 5������ r=&� ��R��� 

�%E% �F�� BC��G� �a��j�� 0.74 0.2 0 

�%E% �F�� BC��G� 0.13 0.2 0.99 UV$�� l�2+23b� L?�K' 
.7��� BC��D 

�a��j�� 0.75 0.2 0 

�%E% �F�� BC��G� �a��j�� 0.64 0.3 0.04 

�%E% �F�� BC��G� 0.74 0.3 0.02 n7��� ��/
2�� L?�K' 
.7��� BC��D 

�a��j�� 1.4 0.3 0 

.7��� BC��D 0.33 0.17 0.14 �%E% �F�� BC��G� 
�a��j�� 2.3 0.17 0 .4k2�� L?�K' 

.7��� BC��D �a��j�� 1.96 0.17 0 

�%E% �F�� BC��G� �a��j�� 0.83 0.22 0.001 

�%E% �F�� BC��G� 0.73 0.22 0.004 0R2Db� L?�K' 
.7��� BC��D 

�a��j�� 1.6 0.22 0 

�%E% �F�� BC��G� �a��j�� 0.83 0.23 0.002 

�%E% �F�� BC��G� 0.73 0.23 0.007 BE+�� 0�^2g� L?�K' 
�D.7��� BC� 

�a��j�� 1.6 0.23 0 

�%E% �F�� BC��G� �a��j�� 5.3 0.52 0 

�%E% �F�� BC��G� 1.9 0.52 0.001  UV$�� HIF2�� ?�$2D� 
.7��� BC��D 

�a��j�� 7.2 0.52 0 

 

¢j2� �/
�� Z' �7 �n� �': 
�  UV�$�� l�2+23b� L?�K' )/L?��K'.�4k2��  :

 BC����G� 
�
12��3�� ����3?� Z�d���� QR��a�� >��5 e���g
 Z�d��� QRa�� >��5 Z' .j=5 .7��� BC��D/ �%E% �F��
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 >��5 ) m��= ���(/ 

�_/ ,����%2_b� �7��a��� ��3?�
 ��%E% �F�� BC���G� 
�
12�3�� ���3?� Z�d��� QRa��

.7��� BC��D 
�
123�� ��3?� Z�d��/W 
� )�/
2�� L?�K' n7��� �,0R2�Db� L?��K'/ , 

BE+�� 0�^2g� L?�K'/,nI�� UV$�� HIF2�� ?�$2D�/  :
 .7��� BC��D 
�
123�� ��3?� Z�d�� QRa�� >��5 e�g
 �%E% �F�� BC��G�� ��3?� Z�d�� QRa�� >��5 Z' .j=5
 ���3?� Z�d��� QR�a�� >��5 e5/ ,�����%2_b� �7��a��/

 ���%E% �F�� BC����G� 
�
12��3�� >��5 Z��' .j��=5 e���g
����%2_b� �7��a��� ��3?� Z�d�� QRa��W 

ZIE�/ BC��D �� x2E28 �' 9: ��%2+�� �d  H\F8 
L�
�2' �%E%��8 J��%' Z' .7���; QR�a�� �/��8 @�K= 

 �+�' Up h��2�J�%T�����, QRa�� �g?�^' Z' 
��8/ 
 
_��3 �?/
�� �d� / ,�P�o� �RD ��£3µ� hKw�&/

� �_�E��� QR& �%$���2��.7��� BC��D ��' hK= �_� 
��E��8 W �
g5 �' �d /�U�R$��, 2010
 � s�2_� �'
�+_

 ��
�_: ) � ?kN2�3� Z�IE� ��%�7_ �%�E_ .7��� BC��D
 J�?�KE�� hK2=��' �RD Z' ��2+'/ Z��IF' QR&
 ����2� ��=�w/ ]��=�� QRa�� S
� 
(�8/ ,�K%= �+Ej2��

e��N<$� h�K��¹ ��© ,h��2�� � �F^�2I�/ ��=���� Z�_ 
L�%o� ) � �Fc��/ hK\FY�� W 

ZIE�/ .�7��� BC���D e5 9: ��%2+�� �d  H\F8 
 t��a2�/ ,���E��8 ��� @a%a´ §1�E� �E��2�� �/�8

 ��� 0R2�Db�/ �$^��� ��(/5 Z�_ ;<$�� hK+' ��p
 h% �F��� ,0R2Db� ,n7��� ��/
2���kg:BE+�� � �d�� ,

�E2\��' h��2���� e���I� 
_�\���/ ,]�F+P��'/ , ]k�+��'/ ]�
 H=��8 ��_ �^�,�+�� �R�D Z' .7��� BC��D 
�
123�
 h%EP�8 ) �E��2�� ��«: t�a2� @_�y @E��8 ³�+'
 .P�F�� ) �K'�
12�3� hK\�/ ,S�2<�� �� J�,R���

��'�|� J�'����� ��,�%^�'�|� J��'�����/ , ?��%2D�/ 
�$��3�+�� ����N'�� Wk��gR��a�� q�?
��8 e5  Q
�
12��3�� 

 ��_�+2�� .7��� BC��D@�2�� ��%E%��2�� L����� �K2+Ej�8 
 ,HIF2�� ) hK27��& h%�+8 �_ h 
_�3kg ���p ���� 

 J��%�E��� J�H�N' Z�' ��%�7��� BC��G� �+Ej28 �' 9:
 .�_�= .I^� h �3 �© ,QRa�� S
� HIF2��/ ,�%�7���

)h²
�� UV�$�� H�IF2�� J�?��K' �%E+8 ; p: e:�   �d
 Z�' ��+I© ��%Eg s�g5 ��_ ��P�<�� 0
�~ J�HN��
 J�?��K' ��%E+8 ) h ��3 ��© ,¥?
��� �7��2�� ?�I=��

.�N' UV�$�� HIF2��� : ,0R2�Db� ,n�7��� ��/
�2��
�^2g�0BE+��  W� fC�2Y Z' 
�
��� x' ��%2+�� �d  �F28/

 
�
12�3� ��45 ��3�?
� XE2 � @2�� �7��\�� J�3�?
��
' .7��� BC��D.N� : ,U�R$��2010
; ,��_ 2003
; 
Aydin, 2009 Diezmann, 2008;�W 

kg S��2<�� Z�' .�I� ��%E% �F�� BC���G� h2~ 
��%=��' ��%+�5 Z' QRa�� S
� 
(�� k�/ ,�E��8 �����; 

S��2<�� J�sD h%�+8 �%F%I� h2~ @K= ��d�, ;�%<� 
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�%+��� ) �KE��8 ����� �%=���� L���� .%N� .K\� ��%=���� 
 �K$3�+� k� B$8�8 L
�
( �%=��' �%+�5 Z��I8/ ,QRa��

 �_/ ,QRa�� S
� �%+�5 Z'�d  h%��+8 h2�� ¥��3�� 
 ��7� Ud�� �'�� ,�� e/�E� @2�� h��2�� J�sD B%a´/

 ,H�IF2�� �%E�8 9:k�g m��F2�� ���p ¡�F� e5 Z�IE� 
 
���
{ Z��' ���%E% �F�� BC����G� ��� �=�8 @��2�� "���F��

�� 
�
123�/ ,�K2��%�/ �K$%8�8 L��_:/ ,�KEK=/ ,h% �F
 �d��� ���,R_ J�p J���'���' Z��' h²
��� ���� QR��a��
 e��%a2\�� b @�2�� ½�7+�� ��w ��£35 }�&/ ,h% �F��
 J��'����� xy h4 Z'/ ,h²
� h% �F�� �,R_ ) �KEK=

��K�%�{/ ,
�KF��� �,R��� J�p,�KF%+P�8/ ,��K$%8�8/ , 
 ) �KP<=/� 
���8 @�2�� f�o�/ ����� >�T, �d� / 

BC���G� ) �%E_ UV� HIF8 t�a2� W X����8 
�,/
� ,�FaP'2009
 � ��Ng5 h% �F�� hK= �_ L?
7�� e5 9:

����a8 ���z: ,
��_��7��/ J���'����� x��E� ���%�E_ Z��'� 
�%�%8�	3r H� O,���� .%�{ �_ 
_�\8 �Y�' ��HIF8 

�+�' �p ]Rw @a�8/ ��,�2��W 
kg �2%$����2�� �2_��E��� ����=5 e5 � BC���D

h% �F��,.7��� BC��D  � ��y�8 ��K%= h2�� �7��a� ��E��8
?�I=��,Jk�I��/ , h 
_�\�8 �%+ p ?�� 9:  �'���/ 

 ) ��K2%$N8 º�2���/ ,�K$Y��( Z' tY�( .g ) .'�2�� �_
��&5 �%+'  L	= hz� p5, ,UV$�� h HIF8 �_ �45 �© 

+%� ��_ J�g? �7��a� ��E��8 �a��j�� �_�E��� ���=5 k

���K%= .��'�2�� e/� �C���7o�/ J���'����� ?�K�2��3�; e� 
 ���a��� É hz5/ ,Jk�I��� h��2�� �$\� L?�P��� h��2��
 e�%\Y 9: U��� �© ,L
�
�� hK2=��E� �7��\�� hK=?��'

�
�� �=����L
��KE��8 Z' LHP, �%+'  L	= 
�� h²
� W 
 fC�2Y x' ;<$�� �d  fC�2Y �F28/.gZ' � : ,Q�aD2007
; 

 ,s(2010
; Aydin, 2009; Campbell, 2010; Gama, 

2004; Mwakapenda, 2003; Nancarrow, 2008W� 
1��u(���1�E����� : 

1��u(���: 

�k2_b���K2^�,�+'/ ;�<$�� fC��2Y �_ − @�2�� 
 
�
123b �45 ��(/ 9: XP�D@2%�%8�	�3:��'  >�?/ 

 �=��������D ,��%E% �F�� BC���G�BC.�7���  �+$�� )��% 
 M��N�� OP��� QR& S
� UV$�� HIF2��/ �%E% �F��

B3�2��−¯�� k� Ê�� ;<$�� e�= : 
1 .  t�2g O%��8 �_ �EC�7�� tY�( Z' 
k2 b�

 J�%��T�����@2%�%8�	��3�� ���=���� >�?/ ���' � BC����G�
.7��� BC��D ,�%E% �F���v/ , J�%�T����� h�
�78 ��/�

 ��z� ;.�7��� BC���D/ ��%E% �F�� BC���G� �R�D Z'
h~�?
, S
<28/ QRa�� 
k2 � �_ p�<2\8W 

2.  
�
12��3� ���_ Jk������/ ���E���� x%�^��8
@2%�%8�	3: �=���� >�?/ �' � BC��D ,�%E% �F�� BC��G�

.7��� � Z�' ��d�� �� ;J�%T����� L��' h�
72� .D
Eg
���= ���45 h% ���F�� h��K= ) QR��a�� L?
��, �\��{ ) ��
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 L����' ) h²
��� H��IF2�� S�2\��' x��=?/ ,�%��T�����
J�%T�����W 

3.  ��E���� t�?
2� 0
~ �%$�?
8 J�?/� .E_
 �_@2%�%8�	3: ��=���� >�?/ �' � ,��%E% �F�� BC���G�

.��7��� BC����D� ) J�%�%8�	��3b� �d��  }����Y e� ;
 H$g 
w 9: O,�2� q�?
2�� >��+� ) h����� }���Y �_

 e�I8 ;%<� ,¥?
�� S�2<E� B$8�8 @2�� BC��G� �d 
 ��_ p�<2\8/ ,h~�?
, S
<28/ ,�E��2�� S�2\' )

hK'k2 �W 
1�E����: 

1 .  �/����+28 �����4�© S����D5 [����<� >�����(:
 d�D5 @�2�� ��8 H� �=���� >�?/ �� S�D5 J�%�%8�	3�

.N' º�o� ;<$�� �� :\�2�� ,�(dE+�� .�w ,¯�d��� �i�
@_�
�r� JRI^��W 

2. 
�
123� ½kY5 S�D5 Z' HIF2�� .E���/ �_ 

���K2%E+8 
�
12��3�� ,���=���� >�?/ ���' J�%�%8�	��3� 

�K7%$a8/ �_ ��P= �F�2±W 
3. ��D�: º�� UV$�� HIF2��/ �%E% �F�� �%+$�� 

) f �+�� Z' .$, L?� / �%�	�� ;�����\�� h%��2��/ �� k| 

Z' �45 ) x%3�8 ����� @g�?�r� ,t��a�� �%E+8/ �8�?
, 

�_ ��
�r�/ 0�^2gb� 
7+��/ @_�T���W 
* * * 

 

UL���� 

 WR�
 :��Y���� UL����: 

,h% ���: 
$_ ·�W �2006
 W��%�_�= 
�
12�3� J�I$�� H�IF2�� 

UV�$�� ) 
��������%E+2�  J���2\�' ��%%Y�( ��%=���� 

J�?�K'/ HIF2�� UV$�� S
� QR& ��w����a3�2��  W
����� @E���� ,«���� �%�	�� �%E���� J��
�{ ���o� 

Si?/ .$72\��,
����  ,�/�� �%�E�� ��V��� ��%�	�� 

,�%E���� ��'�( �_ ,qE� 30 �%���W 

��5 ,��k� l��=� W2003
W���%�_�=  f'��Y�� }	�7' ) Q�\�2g�   
�%+$�� �%T�����S
�  QR�&OP���  ��x�3�2 ���=�<E�   
L���W ��w/�&5�?��2g� �,L?�^�+' H��  ���'�( ��_   

qE�. 
,
u5�\w � W2005
W� �%���= �%E+8 ) �'
72�� Jk�+�� 
�
123� 

 .%P�<2�� ) ����Y�N�� ���w��� QRa� �%T����� h% �F��
_��7�� �3�?� �<Y ��`b�/ ,¸�?
��
�%�T�����  W ����3?

�� 
��K�' ,L?�^��+' H��� H2\��(�' [���<$��/ J���3�?

V' ,L� �7�� ��'�( ,����	�� W 

,U�R$��?�P+' � W2010
 _'�45� 
�
123 q�?
�2� .7��� �a��D 
 ��+�
��� �a�3�2�� ���w��� QR& .%P{ ) J�%T�����

L?�+�� W �+�
�� ,�$%& ��'�( ,L?�^+' H� H2\(�' ���3?
L?�+��W 

,e� �� M�8� W2005
 W�.7��� b/5] W �y�8 :�$2I' ,���( ��I�E�� 
�����\�� �%�����W 

,s(�%� � W2010
W� �45 O%c�8 �%�%8�	3: L?/� h��2�� m��= 

�%=���� �_ �%E+8h% �F��  J�?�K'/ HIF2�� UV�$�� ) 

������ S
����$�&  OP��� «����� ¸��3�� W�3?��� 

r� ��'��� ,L?�^+' H� H2\(�',�%'R3L�� W 
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,J������@+¦��
$_ � W2009
 W�
�
{� J�%�%8�	3 @2�� HIF2�� 
 .�w ) ���'H�� ���'�( ) J�%T����� �$�& �K'
12\�
 @E�����g�� hK�%P��<2� ���K2,R_/ J�%��T����� .C�\��'

�%E% �F�� hK2%+�/ W ��'�( ,L?�^+' H� ��?�2g� �w/�&5
ek_ ,�%���� J�3�?
�� �%����� ek_ W 

Z�
����� Z�  ,U/��D� W2003
 W�45 J�%�%8�	�3� 
�
12�3� �
 �$��� ������� �,�F�� QR& §%1^8 �_ �=���� >�?/ �'
 JRI^���� �����w ) �+Ej��2�� >���aDµ� J�%��T�����

 ,���2I�� �%T����� ,qF+��� h��_/ ��%�	�� ) ;<$�� ���
17�1� ,125−160W 


u5 ,Q�aD� W2007
 W� 
�
123� �45�%�%8�	3: ��=���� >�?/ �' 
� q�?
�8 ) H��IF2�� ��%E+8/ .%P�<2�� ���_ J�%�T����

¸��3�� h%��2�� Z' �%Y�N�� �7�o� d%'R8 S
� @_�
�r� W
V' ,
�%F�� ��'�( ,L?�^+' H� H2\(�' ���3?W 

,;��. �Y � W2009
W� >��4:S�2v  �3
+|� �%���F�� )l��K+'  

OP��«�����  ¸��3�� J�?��KE� H�IF2�� UV�$�� W
 H� H2\(�' ���3?L�� �%'R3r� ��'��� ,L?�^+'W 

,U�K^��
Ev � W2007
 W�
�
123� �=���� >�?/ �' J�%�%8�	3� 
 ��I^���� .��w J�?���K' ���%E+2� J�%��T����� q�?
��8 )

� ��%+72�� ��%�I�� QR& S
� ��7�� ���2D�/���� W ����3?

��D ���� ��'�( ,L?�^+' H� H2\(�'W 

��_
Ev ,·� � W2003
 W���%�_�=�  ) .�7��� ��a��D 
�
12�3
 d��%'R8 S
��� ¸
�+|� e��� s�� h���8 J������� lR�_

����
_r� ��w��� W��'�( ,�a+& ��� ,��%�	�� �%�g 2�3� ,
111−180W 

��_ ,@I����� W2011
 W� ) ��=���� >�?/ ��' J�%�%8�	�3� �45
 QR��& S
��� ���%�F��� �%��T����� JRI^���� .��w ���%E+8

�
E� B3�2�� �/�� OP���'�I�� �I' �+ W J�3�?� ���
V' ,q�?
2�� m�&/ f �+�� ),) (166 ,54 − 99W 

,
Ev ��
'� W2001
W� f'��Y�� }	�7' ) J�%�T����� ��%E+2� 

H�IF2��UV�$��  U
�� d�%E�2�� h���� ) ���w��� 

�%C�
2�b�W�%�E��  ��V�� J����	�,J�%T�����  ����� 

@��E���� ,U�+\���� J�%��T����� ���%��3?
: H�����' 

,J���2\'/
����  �/��.  

,
Ev���
' � W2004
 W���%E+8 J�%�T����� ) UV�$�� H�IF2�� 
 ���%C�
2�b� ����w���� hP����−��������� W�L� ���7��  : É���_

t2I��W 

,�FaP'
�\w � W2009
 W��45 
�
123� BC���G� ��%E% �F�� ) 
����a8 ��
��r� ) J�%�T����� ��$�a�OP���  x��\��� 

¸�3�� ) �%��8 �%&�$,_L?�^�+' H� H2\(�' ���3? , 
��'�( }��+�� ,�%+&����a\�= W 

,�a'h%�Y � W2004
 W��45 
�
123� J��aa± h% ��F�� ) ��%E+8 

HIF2�� ������ S
�QR&  OP��� Z'��N�� ¸��3�� 

L�¦� W���'��� ,L?�^+' H� H2\(�' ���3? ,�%'R�3r� 

L��  
,U
K'Z\w � W2006
 W��%�_�= 
�
123� J�%��� �%E%��8 ��_ 

HIF2�� UV$�� .%P�<2��/)  ��%(���+I8 J��'����� 

S
� J�$��& OP�� U��o� *_ W H�� H2\�(�' ���3?
L�� ,�%'R3r� ��'��� ,L?�^+'W 

L?� /h%����2��/ ���%�	�� � W2007
 W��/*��'L?���a�� f ���+��  _
,������ �I�E�������\�� �%����� W 

� /L?h%��2��/ �%�	�� � W2010
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