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B��V�: !������: �� ����� )*�9:  

  

���1 7�'J� �W�1  

  

 �����$�#�  

 $�8>� �+ $� H� &H���� �� �(�?���»�9��o�" ���(���"«2  �P� (��     (�P?���  ;P+�)� �( �P>>� »  ���(���P"

�9(��«3 *�� ) ^$�8�1388 .(&H8U �( ���w9��ac, � `8� [�U �( �9��o�" ���(���"    $89�P89 ��P1

*�� ���+�, =8�� ���� H� 0�(. W�� �+ ��8, �+ s��� � ����� ��n/ ��  �P�7�C �CH8�� ��1   ��P1

��.�� H� ����.+ m�45� &��o�" ��1 $��H�� � ��C�( �� ��w" s��� �( �57��F (�?��� �+ ���1   ��P1

�� i8.�� ��8" � ��w"���_, 01�2" ^�8C �C �>1�87 ���8� ��%� M<��� �+ ���+�, $��9.   
� ��PP.�# H� �PP� �PP%/ � �PP)�,3�� ��PP� &(8B�PPC ^�PP� *PP�� �PP��� �PP��>C .0�PP" }�PP/  ��PP1

��.1 */�-� ^��7�>C 3H�� � ��7�>C ��7�>C     �� ��PG>� *P�� (8P�8� ���� ���(���" �1 �( �� ��
�� ����, �� ���+    �P� ���P6 ��acP, *�, �� ���+ �� h��6� j�( � */���( 3�� �� �>�  �P1( .  ^W���+�P>+

3�� ]� �9��o�" ���(���" �( ���>C   $� �P� (��( �,�P�!�� 3�� H� ��     �9(�P� ���(���P" �( �P��>C
�� ]����� �>� .��# �+ &�9��( W��       MI?P�� � A-P  k�P) ^(��( $�P.� � $�P%� �+ �� ����� H���

3�� �(��>+ ���>C    *P%� �P+ � &(�( $�P� �� � �U ���� ��1       ��P1(��>+ �P+ *4P. M��P��� ��P�9
���G &8�C ^���+�, �H�(�" �+ ��101�2" =�V� ���+ ���       (�%>P��" �P� �P+ ���P���� � ��.� =8�� �(

��  �>�)�+ [�8� ^�8� $�8>�4 ^2001$8.��8� e5 ^2003 .(    $(8P+ M��P��� � �P��� �+ ��8, �+ ��4B�
0B�# ^��� �+ &�' W��  �P+ � ������� � ��.� =8�� �( ���(���" W�� �8nU ���+ ]� �(�-�� ��1   &2P��

01�2" ��1  (��( (8�� ���+�,)�+    W18P� ^�P8� $�8P>�6 ^2008 $�8P1 e7 ^2008 .(   01�2P" WP�� �(
(8C ����, �9��o�" ���(���" �( ���+�, 01�2" �8nU ���+ �,���)� �U�� ����( �-�.  

                                                           
1- �%�� ���(�/ &�'��( *�+�, � ���-, ��.�/ �8V��(                                  rmrah@gmail.com  

2 - Complexity Paradigm 
3 - Simplicity Paradigm 
4 - Newell 
5 - Morrison 
6 - Kuhn 
7 - Horn 
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)*�9: ./�Y�  
p*.�# �9��o�" ���(���" �( ���+�, 01�2" ����� � ��� M���]����  

 ���+�, 01�2" �(�%>��" ��18'B�p�>���� �9��o�" ���(���" �(  

7�T� U�1��1  
�+ �9��o�" ���(���" &(��.9 �8�   *P�� &(�P� =I�� ������� � ��.� =8�� �( �� (87 �8nU �� .

���G � $��'�1�2" ^��7� �1( �># [8� �(       �B8P�, W�P># �P�9�( &�P�� ~5P� �( �( $�H�(�"
&(8+ �� .&�9��( ����+ � �) ^*.! ^=�( � ���U ��1 �+ ���+ 3I,    �P��� &�P' WP�� ���9��� .

 &�P��" =��, ^�9(�� ���(���" D4�    �P92�� ��P.1 ��P1       ^*P�-56 ^$(8P+ �P57 $8Po�1 ���P1
$�%� � *�-��� ^���w"8'B� [��>� ^*�>�� ^M�4a ^�B8�C    �P��( $(8P+ ��.+ ^���w") ����PB��1 ^

1992W�8PPKB e2 ^1993 ($� AB�PP!� �9�PP�o�" ���(���PP" �PP� *PP�� �PP1 .o�1 ���(���PP" �( ^W�PP>
�92�� ^�9��o�"  $8o�1 ���1»�1 ��8�"«3 ^(�87H�+ ^»�>��H ;��-, ��«4 )M��8��� � W18�5 ^

M��8���5 ^1995($��H��(87 ^���.�� ����8" ^����"8 ^  � �1(»�-�H8, [��>� «)  ^$8P.��8�
) ^$8.��8�2003 (&���" $��� s+��� �( �� &�1��� �1 ��� �� (8C  �92�� W�]9» � &(�� *���

�57 « �(   �P� i8P.�� �9(�P� ���(���"  �8PC . WP�� H�    ��P.1 �( �P�%� M��P��_, ^��   �P��>C
);� &�' $8o�1 �5+�� ^���.�� ^�'    &�P��" �P+ �P4,��� ��.�� � ��   � �P1(... *P/�-� ^   �P��>C
)�PP4,�� &�PP' ^0PP�( ��PP��"8 �PP92�� ^�PP�/�-� ���PP�H�+ �PP) $8PPo�1  � 0PP�( �PP+ ��(... � ^

3H��  ���>C)  # DP5>� $8Po�1   � �H�P/ � �PCH���> (...     �( �,��P��� ��P18'B� � &�PC ;P��U
&H8U �� ���" �(�?��� ��1 ��� .���G ��1(��>+ ^W���+�>+       $IP� b��P1� H� �P� �P��+�, �H�(�P"

�� i8.�� ���+�, 01�2"      01�2P" =�PV� ���P+ �,���]��P�� � &�C [8�, 38!��( ]� ((�9
�+ �� *�( ���.  

                                                           
1 - Waldrop 
2 - Lewin 
3 - Linkage 
4 - Interactivity in Context 
5 - Cohen & Stewart 
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�+ �( $��>����� � ���9���&H8U �( ���� M<8�, W�� ��� 3I, $8>��, ^$89�89 ��1   ����P.+ ��1

��C�( �� .  H����P� � $8P�(��o�� ^���� �>���" W�� �+ ��8, �+1 )2001 (     &��P+�( &�P�� (�P?��� �P�

&(�� �/�-� �� �9��o�" �+ �� �� $��+ �8�      �P+ ���P���� � ��P.� =8P�� $��'�1�2" �%��8� S�8� �9

&H8U �( ���� */�-� ��),�� ���+ ���� ���� [8�, W�� *�� (87 ���( ��1:  

AB� (*!� �9��o�" :��.�� (�?��� [8�� � W��86 H� &(����� ��>-� �+    ���P+ &�P�o�" ��1

��.�� W��4, � A��8, �+ �� ������� ��1 3�� �5���  [�P� ��1   ��4PC � �H�P�    =�PV� �H�P�

�� (8C.  

i (=� �9��o�" :&��-��� H� &(����� ��>-� �+      &H8PU �( �P-�4� =8P�� H� �P�/�9�+ ���� ��1

������� =8��.  

Q (&��o�" �?�, :4� */�-� E.� � �%/ ��8�� �8'B� ��>-� �+��� �+ �>� �9��o�" ���>C .  

;��  

����8, �-B�5� L� � �U 01�2"-�� �(�>�� ;���, S8 H� �����, �C�+.  

#�%�� �*  

 d��� �+ � ���(���" W�� �( ��� =8%�� �+ &�' �( $I� M����_, �+ ��8, �+   �P� �P�%� M����_,

�+ ���+�, ��1(��>+ �( �� (8��   &�P�� M��P��_, 38!��( ���+�, ���G ^���   �PC �P1�87 �� . H�

W��  ^���+ ���(���" W�� �( ���+�, 01�2" ���+ �,���]���� �� *�(    �P� �P��  H� �P>,��4� ���P��!� :

&���" A��8, =�]B h6�� ��8 d��� �+ ���+�, ��1   � =�]PB e&�P�o�" ����9    W�P�4, ��8P �PGUI

0�" (�� e�57��F �>�+ 0�" �+ �H�/ &�' ��8 �GUI� =�]B � �57 ���w" �>�+ ���w".  

�� �� �9��o�" ���(���" �( ���+�, 01�2" ���+ $��'�1�2" �(�%>��" ��18'B�  �P+ $�8,   �8P�

W�� ��I7 (�� �/�-� �89:  

��" �( ���+�, 01�2" �8nU ���+ �(�%>��" �8'B� W��.!�� �� �9��o�" ���(� �1 $�8,  8�

 H����� � $8�(��o�� �+)2001 (      �9�P�o�" �P+ *P.! (�P?��� $�P�1 �()  *!P� �9�P�o�" (

                                                           
1 - Richardson & Cilliers 
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(�� A��8, . LP� � H��>� 01�2" 3��]9 �( 8'B� W�� H��+ �8�  EP��1 )2003 (  �P+»  $��H�P�

�?���� *�+�, � ���-, « &��+�(»�+ &8� �9��o�" ��� ���9��� « &H8PU ����, �(    � ��P�� ��P1

*�� (8%�� ������F .�+ �+ ^3��]9 W�� D4�       H� �����P/ M���P  � �9�P�o�" �P�� ���9��P�

;�8�, ���(���" *B<( A�� � ��9 �+ ���+ ���1    P�o�" �P%/ �( �9�P�o�" ��� ���9����9�   ��P1

   *P�� &�PC &�P��c, *�+�, � ���-, =�G .       �( 01�2P" &�P�� ��P18'B� H� �P?� 3��]P9 WP�� �(

��.��       WP/ H� &(���P�� H� *P�� M��P4� �P� &�PC �/�-� &��o�" ��1     (�PV�� ���P+ �P���� ����

»;��� ��18'B� �8��«2       ��4PC �P-B�5� *P%� �� �P-6�� �9�PH �( ��P.�� L� ���/� ��   �H�P�

�� �>�.  

�8'B� $��� M�-B�5� ^�'�( ��C� ��3  ��    ��P.�� �( 3��P� ���P+ �� �>C�+   &�P��" � �P1   ��P1

&�C (�%>��" &��o�"  ��) ^[�8�2001W�I� e4  ^[�8� �1997(��(8��� � [8�8� e5 ^1994 .(   

���#( ZJ� � 7��B  

�1( �( ���� ���� M<8�, ���!� �/�-� H� J" ^01�2" W�� �(      $�8P>� *P�, �P� �P�7� ��1

»�9��o�" ���(���" «�� (�� $� H� &H8U �( $� &��� M���ac, �+ ^(8C  ��1��.1   ^�P��+�, ���>C

*/�-� 3H�� � ^���+�, ���>C      �( �P��+�, 01�2P" ��P� M���]��P�� � �C &��C� ���+�, ���>C

�(���" W����(�9 ~���, �� . �( �/�-� ���(���" W�� �( ���+�, 01�2" ���+ &��� �8'B� �� ^���(�

��C :»��4C �8'B� �H��« ^»$��� M�-B�5� ��C� �� « �»3�� �9��o�" ���>C«.  

A-  �) H� J" �9��o�" ���(���" �>#�1 3�� M��?�� ^W���" �1(�?��� ����� ��1   ��7�>PC

1�2" ����7� �( ��>�CH���� ���6 ���+�, $��'�   ��/�?PC8� �1�' �+ $��>����� �7�+ ��� ^�1(

0B�# ��� �+ �(�)�� � ��7�(�" ]� ��� W�� ��1 �� .�+     W18P� ^�P8� $�8P>�)2008 (  �( ��P�+�

�+ �( &��� (���� 01�2" �( �9��o�" (�?��� ���9���      �P� ��P5� ���P���� =8P�� ��P1   � �P>�

                                                           
1 - Sanders & McCabe 
2 - agent-based models 
3 - Interdisciplinary 
4 - Klein 
5 - Cornwell and Stoddard 
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$� �+ ��8, �+ ^Jy�  ^�1�� �,���w, $��+ �+  �P+ ���+ �� (H�(�"     �( �9�P�o�" ���(���P" ���9��P�

���9 ���6 ��8, ;+�6 ��.��+ ���+�, 01�2".  

7���> ��BF��:     ��4PC ^�P��+�, 01�2P" ^�9�P�o�" ���(���"    $�P�� M�P-B�5� ^�H�P�  ��PC�  ^��

3�� �9��o�" ���>C.  

@����  

1-  ��9(� ^$�8�)1388 .(����� �+ �����( &��o�" � .  &�P���%� W�P�/� ����, . =�( ��P# .

$��%, :� ��.  

2- 8����� e[��� ^�,8� 8'>���( e��9(� ^$�8�-  ���8��P� ^�7��)1387 .(   3�� � &�P�o�" �P����
&���� ��� �( ���9(�� �� .�+�7�� �H�( �>�� ���� ����, .$��%, : M�-B�5� &�?�1�2"

������� � �'>1�/.  

3- Cornwell̂ G. & Stoddard̂ E. (1994). Things Fall Together: A 

critique of multicultural curricular reform. Liberal Education̂  

4- Heylighen̂ F.̂  Cillierŝ  P. & Gershenson^ C. (2007). Complexity 

and Philosophy. In Complexitŷ Sciencê and Society. Edited by R. 

Geyer and J. Bogg. Oxford: Radcliffe Press. 
5- Horn̂ J. (2008). Human Research and Complexity Theory. 

Educational Philosophy and Theory^ 40 (1). 

6- Klein^ J. & Newell̂ W. (1997). Advancing Interdisciplinary 

Studies. In J. Gaff and J. Ratcliffe (eds.)^ Handbook of the 

undergraduate curriculum: A comprehensive to purposeŝ 

structureŝ practiceŝ and changes. San Francisco: Jossey-Boss. 
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