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µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��º¬��µZ.�³Yu�¾¨�|��µy¹u®·uyZ¸#��µyZ°�êë�±Zd�¯{æèíéçæ

b�yuZ³� ©Z¤d³Y� {Y� ®�Y� ��{º¯M��¤³� µv·Z�¯�ayº�À·Z ¯º¯M�Z¿�¹ ®º{º¹ µuYu�Yy�{Ç�z)xc��]Yy�¶]��¾�Z)Z³��v³uz)�¾¯�mÈ�Y�Yy�©Z*�Y�z�� �v�� µyZ�Y� ¶)� yº�³Z°·�v�� ¶À¸c�ayZ�³�½Yz]�¾¿Z·�]Yy�yZÀdsY�yu�¾�{º¯M�z��(¿b�z-�yYz£�b�Yv¸]�½Z·¾¯�ªÀ°*c�¹ ®À�´c�¾.d ·�ayº��¶]�¶)bÀ«Z���¹ v³uz) �]Yy¾¯�b^g�±M�yu� Z·uYu�ª¿ºpc�¾]z¯�¶]�¹ v�¾¯�µv�� bÀ«Z���¶�º°l¯�¶�º]z¯�¾]z¯�]Yy�¾�{º¯M�½Z·yu� Yy� Z· ¾¯� ¶�Ès� z.¿u� z��(¿½|)z¯� uZd�� yZÀdsY� yu� ¹ uz) ¾¯� yYz£�mz�uYu�ayZ�³� µºp³� Zc� uº]���º¯�¾]z¯� z·�b�Yu�yZÀdsY�yu�¶)�¾�¿Z��z��yu�zdsu�¹ yuZ¯�{Y�Yy�uºsv·u�ª¿ºpc�mz��uZd��¶]�¶d ·�±Z¿Z��yu�¹ µuz)�iyu�¾�{º¯M�b�z�À��¾�yz]�²°��¾]z¯�¶)�b�Y�z)w�¶]�{Ç�]Yy�yZ)�z]��±YyuZ¯b�Yu�z°d�¯�ayZ�³�|À³�Z·�z]�ayZ�³�uº]�yYuyºsz]�½uZ¿{�bÀ°·Y�{Y�±M�av¯�©º��yu��{º¯M�|)z¯� (�|�� ¹ ½|)z¯� uZd�� �z�� {Y� ¶)� ½yº�� ¶]¶�¬k¾¯�yY|-z]�\cz¯�yº��¶]�¾.d ·�¾.´·Z°·�½Z·v� ³ ±vÀ´��²°��¹z�·Z½�Z¤³���{º¯M��º�s�yu�±ZÀ]z¯�±Z�³z�Zs� ±Z³M� ¶]� Yy� ±YyuZ¯� �{º¯M� ���� ¹ aº£¾¯v³uz)��]Yy�¶]��{º¯M�uyº¯�yu�¶d*³�²¿Yuºk¹�|À³�Z· b�Yu�yZ)� b�z�À�� v�yu� ��{º¯M� ¶¯Z³z]� ©º�� yu¾¯�¾�yz]b^g�¾�{º¯M�yZ*d]Y�¹ ¾¿YzkY�aÈ*�¯�¹ v� ¾¯v��|�� ¹ ½|)z¯� uZd�� �z.¿u� \³Zk� {Y|)z¯� (�yu� Yy�¾·¹z-� ¹ ½uz��ayZ�³� �yº)x¯�¾³Z¯yu�¾d�Yv¸]¾¯� Zl³Y� µZ¯� ¹ ¶d ·�©º�uyº¯�\«Z�¯��{º¯M� Zc�v³uYuv�Z]�[º¬�¯�bÀ À)�Z]�¹ ª¯Z)�z�³� ��ZÆ¿M�½Y�{Z»���Âe�½Y�fy{���Â»M®·�b¤À¤o�yu�¹ vÀ�)�©º��µZ¯�¶��±Yzdsu��{º¯M±Z¯{ ±YyuZ¯��{º¯M� Z]}È)� yu� ±Z��]Yy� ½Z·] Z·uº�²¿v]¶dsº¯M�\«Z�¯���{º¯M�¶�¬k�z·�{Y�~��±YyuZ¯�¶)�¾´�¯±Yzdsu�½Yz]�©|´¯� yu�®¸��ª]Z£� ¹ µuZ��±Z]{� ¶]� Yy� µv�¾¯�nÀ�ºc�]Yy�Z]�Yy�±M��Z¸]Y�uºk¹�ayº��yu�¹ v³uYuZ· v³uz)�¾¯���y�¹ mz�¯�±ZÀ]z¯�Z¿�¹� ·µuYº³ZsZ�]Yy�²À]��{º¯M��¹z��{Y�ª^£�Yy�µuz)�®À�¤c�Z·

³uº]v�z·�ª£Yvoêåv��µuz����]Yy�(¿�¶]�yYº³Zs�uº]�µ� ´]ºº¯M�{Y�~��²¿Yz]Zº¯ �{ºº¶]�|À³�±Yzdsu��{º¯M��±YyuZ vÀ�y�±Z¿Z�� ²d¯½Z·[Zd§�¦¿�ª¯Z��¾�{º¯M~¾�{º¯M�½Z°´·Yy±ZÀ]z¯n yuî¹ �t]�ç¶$]Zd)±Yzdsu�¹ ±YyuZ¯�½Yz]�uº]��{º¯M �]Yy��±ZÀ]z¯Z·±Yzdsu�¹�u¹vo�î¶]�µZ¯�vÀ¯Zl³Y�©º�� k���Y�Ä¸u�»Ê]ZË��Â»M��Y��a�{Y�~��¹ ¹u�¹ ©¹Y�¶¬oz¯�j¿Zd³�¶�¿Z¤¯�½Yz]�¾]ZÀ�{yYZl³Y�¾�{º¯M�¶¬sYv¯v��æåµ¹z-�½Yz]�z.��z��±¹v] �{º¯M¹æåµ¹z-�½Yz]�z.��z��{º¯M�bpc[Ztd³Y v³v��¶¬oz¯�²¿Y�±Yz.��z�� ��yºc� {Y�½zÀ-º¬k�½Yz]{Y�a¹Z d¯¯ ±Yz.��z�©¹Y�¶¬oz[Ztd³Y�v³v{Y�~��¹ �{º¯M��¹z��yZ)�¶]v³uz§�{Y�~��¶¬�Z�È]�¾]Z¿{yY�²¿Y Zl³Y�¾�{º¯M�¶¬sYv¯v�� ¶¯Z´��z��²d¯� yu©¹Y� ¶¬oz¯�½Z·�z�³v¿vlc� ¹ ¾´À]{Z]� �¾sz]� ¹ v{Y�RaÇY¶]r�Z��ªÀ«u½Z·¶]Z�¯�xo� � ½uYv�c� ¶¬oz¯� ²¿Y� yu� ¹ v³v�R¾]Z¿{yY� ½Yz]� ©Y �¹yZ·¹�{º¯M�\�Z´c� �µv��¶WYyY�¾�{º¯M�½Yºdp¯Z·¶]� mz�� ½YzkY� uyº¯� yu� ¾l´�z�³� ¹ ±Yzdsu� {ZÀ³� Z]¶�Z�Y� ¶¯Z´��z��v�>Yuvl¯�½z.��z�¶¬oz¯� v´³Z¯� ¹ ¶]�©¹Yayº�yu�¶^oZ�¯�¶³Zsv��Zl³Y�� ¶¯Z´��z�>Z¤À£u� Z·©zd´§�v�uYu� ¹µ¶]� u¹y¹� {Y�~�� Z· ¶³Z¿Yy�¶¯Z³z]Z]���6366�67$7$�¹±º¯{M½Z·½yZ¯M�¶¿|lc ªÀ¬pc¹v�Z]¹µuYu©¹Y�¶¬oz¯�½Z·uyº¯¶�¿Z¤¯b�z-yYz£�
j¿Zd³�¾·Z-M� ¶´À¯{� yu�½z.��z�� ¶¬oz¯� ¹u� {Y�ª�Zo�j¿Zd³z¿{� mz�� ¶]� Z¸³M� ¶�¿Z¤¯� ¹ ±Yzdsu� uz¨¬°�� ¹ �z.³b�Y� ��¾¯� ¶�yv¯� ¶]� ²�� ²¿Y� yu� ±Yzdsu� Z°c] v´d�y¶ ½yº��³�yu�Z]�±Z´°��z¸��yu�¶§�¾´���¿Yz��²d�z-�zìé ¹ ¾¿Z°´·Yy� µy¹u�yu�v�yuçë±Zd�zÀ]u�µy¹u�yu�v�yu�±Z�¯Yu� z¸�� yu� ¹ v³uº]�ªÀ�pc� ©º��¯ëèyu� v�yu� °´·Yy�µy¹uº¹ ¾¿ZèìªÀ�pc�¶]�±Zd�zÀ]u�µy¹u�yu�v�yu�

Archive of SID

www.SID.ir



±Yzdsu�uz*¬°�¹��z.³��¾·Z-Mz]��º¬]�b�Yv¸]�ªWZ�¯��{º¯MzÀgZcæé�æç¶«Z��

µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��º¬��µZ.�³Yu�¾¨�|��µy¹u®·uyZ¸#��µyZ°�êë�±Zd�¯{æèíéçç

v´d�Yu�©Z�d�Y� ��z·yuyuZ¯�¹ yv��±Z�¯Yu�¹ ±Z´°��z¸��¹u²¿Y±Yzdsu {Y]ºs� uYº�¾]yºszu] yYv³uº�>Èh¯±Z´°��z¸�� yu�çë ¾]�±YyuZ¯�v�yu¹ uYº��®§�Z¿�uYº�æì®§�±Yyv��v�yu� ¾]�Z¿�uYº�v³uº]�uYº��±Z�¯Yu�z¸��yu�®£y�²¿Y\Àczc�¶]� èì¹çê¾¯�±Z�³�Yy�v�yu�uYµyZ°��©¹vk��uæbÀ��¹� uYº�²¿Y±Z�³�Yy�²¿v«Y¹¾¯v·u�
µÁ|m��½Y�fy{�¾Ë|·YÁ�{YÂ��dÌ �Á�����·Z��Ä�Æ��Á{��{ ½ZÀ¼�½Z¤»Y{�Á�±Z�¯Yu ±Z´°�v�yu±Yyv� v�yu±YyuZ¯ v�yu±Yyv� v�yu±YyuZ¯ ¾³Y¹Yz� ¾¬À�pc�bÀ��¹î æç ì í uYº��¾]æì çê æå æí b�¸³� Z¿� �£Z³� ¾¿Yvd]YuYº�½{º¯M

èå èç çì çë ¾¿Yvd]Yª¯Z§Z¿¾¿Z°´·Yy �£Z³æé æé çç çé ¾¿Z°´·Yyª¯Z§®¬�¿uZc³�£Zçè æê çæ æî ®¬�¿uì ç æè ê ¾·Z.�³Yuæåå æåå æåå æåå �°k
Ð�kµyZ°�� ©¹vç±Yzdsu� �È�Y�\�§� �]Z´¯¹�]Z´¯ yZ�d³Y� uyº¯Yy¾¯� ±Z�³v·u�]z\�o±Yzdsu� ©¹vk� >Zcv°�� Yy�uºs�{ZÀ³�uyº¯�aZ�È�Y{Y�¢¿z�yuZ¯¹·Yºsz uºs¾¯�\�§)] v´´¶[Zd§�uyº¯�|kº³{¹y�¹ ¶¬l¯�¹ ¶¯Z ^£Yz¯Z¶§� ±Z�¯Yu� z¸�� yu� b�Yv¸]� ±¾°)� a¹Z cZ] u z.¿v¨¿v´d�Y] Yx«� �¶¾¯� z�³¶§� v�y�¿Y|�Y� ¶]� {ZÀ³ ^£Yz¯�¹ ±YyuZ¯�¾·Z-MZd�Yv¸]�±¾±M�©Z¤d³Y�½Yz]±Yzdsu�¶]� Z]�¶d�Yu�uºk¹v�� Ñ�\�oz]µyZ°�� ©¹vk�è±Yzdsu�aZ�È�Y����³Yu ¹ �z.³����zÀÀ�c��º�s�yu�z¸��¹u�z·�yu¹ ¾°�k� ]¶¾³Y¹y�zÀÀ�c�µ&¿¹º²ÀWZ��vo�yu�¹ u¹vp¯�¾�Z°dkY�uº] ¶kºc�ª]Z£�¶d¨³�¹±M�¤��¶§æè³Z´°��±Yzdsu�v�yu�¾ ¹î³Z�¯Yu�±Yzdsu�v�yu�¾v�y�b¸k�yu�¾«ºpc�Yy��º¬]� ¾¯�¾¤¬c�¾�Z°dkYv³uz§¹]¶µv°��yº��]Yy�v£�±v�v´¬ ¶³Z�³�z��¹ �º¬]�¾¨¿|À¹ b«Zls�¹ ZÀo¹}Z�o�±v {Y�Yy¶³Z�³�½Z·¾³Y¹y�º�º¬]�¾�Z°dkY�¾¯v´d�³Yu�

mµÁ|���Ô�Y�\�¯��Z�f¿Y�{�Â»�Á�Ã{Z¨f�Y�{�Â»��]ZÀ»½Y�fy{ �����Ä·Z���Æ��Á{��{½ZÀ¼�½Z¤»Y{�Á�
v�yu v�yu±Z�¯Yu ±Z´°� uyº¯��^´¯yZ�d³Y ±Z�¯Yu ±Z´°� uyº¯��^´¯µuZ d�Yíì íì yuZ¯ íî íí yuZ¯æè çî ·Yºsz æç çë z·Yºsè æå ®¬�¯ æ æå ®¬�¯ç î Yº£Y ç í Yº£Yææ æê b�¹u æé æì b�¹u

ë è ±Z´§yZ§b�Yv¸]±Z¯yu�¹ ç ë ±Z´§yZ§b�Yv¸]¹ ±Z¯yu
æè î [Zd§�¶¬l¯�¶¯Z³{¹y æ æè [Zd§�¶¬l¯� ¶¯Z³{¹y
ç è ¹ º¿uYy±º¿|¿º¬c æ é ¹ º¿uYy±º¿|¿º¬c
æ ê �]Yyb�Yv¸] æ ê v¸]��]Yyb�Y
ì çæ b^£Yz¯b�Yv¸]}yYv¯ æ çè b^£Yz¯b�Yv¸]}yYvÒ̄�µ¹z-� yu� ¶¬sYv¯� {Y� ~���{º¯M� bpcaZ�È�Y� ¾´�¯�ºp³� ¶]�±Yzdsuµ¹z-� ¶]�b^�³�½yYu�{º¯M�±¹v] �¿Y|�Yr�Z���b�Z¿{Y�¾³Z°�kv�y���z��¶]��º]z¯ì�èì v�yu¶]í�ìé¶]� �º]z¯� r�Z�� �v�yu�yZ·{�½Z·º¯{Y æ�æê¶]�v�yu�è�ëç{Y�¾-v�Z£�¶]��º]z¯�r�Z��¹ v�yu� ì�êå¶]�v�yu�ëê�¿Y|�Y�v�yu�uz)�YvÀ��µ¹z-�yu±¹v] ��{º¯MzÀÀ�c�¾-v�Z£�¶]��º]z¯�r�Z��yu��¤��v¯M�uºkº] >ÇZ°doY� ¶§±Yzdsu� {Y�½uYv�c� ±v�� µv�Z£�b¬�� ¶]�²¿Y yu�µ¹z-av¯b�Y�µuº]�mz��½YzkY�� Ó�b¿Z�yuyº¯yu�±Yzdsu�uz¨¬°�z��b�Yv¸]r�Z��yu�½u ©Yº��¶]~yu�Z°pd�Yav¯¶³Z·Z¯�auZ��n¶³º°³�¶¤�´¯�yu� ¶¬sYv¯�{Y�~��b�Z¿�uº^¸]�¶)b^�³�²¿Yyu�yZd�y�zÀÀ�c µ¹z-�{º¯Mµv¿uæìµ¹z-�yu�¹�{º¯M�±¹v]è]uº� Ô�¶¬sYv¯� µ¹z-� yu�¾d�Yv¸]� yYº³� {Y� µuZ d�Y� ¶³Zdt^�ºsb«Zsu� {Y�ª^£�¹ b�Yu�¾]º¬�¯�bÀ��¹�yuu¹voîå v�yu{Y� ±YzdsuµuZ d�Y� ½uz�� b�Z�³� ¶¬À�¹� ²¿Y ¾¯v³uz§� Õ�yu� ±Yzdsu��z.³uyº¯�{y¹±Z¯{� yu¾-v�Z£¹ �~{Y�¹ b�Z¿�uº^¸]�¶¬sYv¯�{Yéë¶]�v�yu�îåv�yu�
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µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��º¬��µZ.�³Yu�¾¨�|��µy¹u®·uyZ¸#��µyZ°�êë�±Zd�¯{æèíéçè

yu� zÀÀ�c� ²¿Y� ¶#� z-Y� �vÀ�y¶¤�´¯�{º¯M� ±¹v]|À³� v¯M�uºkº]b^�³�¾«¹�±Mzd°§uº]� Ö�©¹vkyuµyZ°�émÈ�Y¾´�¯�z.³�¾·Z-MyYuuz¨¬°�¹ Z]��^cz¯�¾d�Yv¸]�yZd�y�¹ �º¬]�¶]�b^�³�±Yzdsu�±Mª^£¹ ¶¬sYv¯{Yv�]¾�{º¯MZ]±º¯{M½yZ¯M¦¯µv·Z�¯yZ°À³¾¯uº�� ���¨o� ¾�{º¯M� ½Yºdp¯� uyº¯� yu� ¾l´�z�³�Z¿b{Y� M ±uº]�\�Z´¯�¹ ¾�Z§��[ºs±uyYu� ���yu� ¾l´�z�³�uyº¯²��¹z��{º¯M¾§ZoY{{ZÀ³

zd�À]½Yz]�¹z��±Z¯{²¿Y�{º¯M{Y�Z·æå�î¾.«Z��b�Y�� ����{º¯M�uYz�Y�uyº¯�yu�¾l´��z�³� �µv´·u{Y�¾§Zo�Z·µuº]�±Z³M�{Y�½yY|.�Z��¹�±Z-v³zÀ-��{º¯M�b¿Z�yb�Y� ���uz-yº�c� ¶§� uYu� ±Z�³� ¾¯uz¯� ½Z·y¹Z]� ½y¹M¹ ½Z·y¹Z]b�Yv¸]uyº¯yu��¬��{y¹��¶¿x�c��½uz��z.³¹ ¶]¶³Z�³½Z·zh§Y�yu�¾-v�Z£��º�s�¶]��º¬]�Z·�µuYº³Zs uºk¹uyYu¹¾�{º¯M� ¶¬sYv¯nÀp�c� Yy� Z¸³M�b�Y� yuZ£ v´)�
µÁ|m��½Y�Ì»ÊÅZ³M½Y�fy{�����Ê¼�m�cY�ÌÌ¤e��Y�Ê¿Z¤»Y{�Á�Ê¿ZÀ¼��Ä·Z���Ê¿YÁ�Á��Â»M�Ä¸yY|»��Y�¶^«�Ê�Z¼fmY�Êv�yu ¾·Z-M�bÀ��¹ v�yu ¾·Z-M�bÀ��¹

»Y{½Z¤ ½ZÀ¼� Ê¿YÁ��cY�ÌÌ¤e��Y�ÊÅZ³M±¡Â¸]�¹Z´ÀÅ�Ê�Z¼fmY�cY�ÌÌ¤e�¾ËY�Ä]�d^�¿���´¿�Á ½Z¤»Y{ ½ZÀ¼� Á�¡Â¸]� ¹Z´ÀÅ�Ê¼�m�cY�ÌÌ¤e� �Y�ÊÅZ³McY�ÌÌ¤e�¾ËY�Ä]�d^�¿���´¿�� �� Ê�Z¼fmY�Á�Ê¿YÁ��,�É�°§�|���Ê¸¯��Â�] �� �� Ê¼�m�Á�Ê°Ë�Ì§�|���Ê¸¯��Â�]
�� �� �Z�u½|�,¹���,·ZnyÁ�Ê³{��§Y�,Ê¿Y�´¿�,d Ê¿YÁ� �� �� Ê³|�Z«
�� �� É�°§�cÓZ¤f�Y�ÊWZ^Ë��Ä]�d^�¿�Ê¿Y�´¿�,Ê¿|]�É�£Ó�Á�Ê«Zq�,Äjm�Á �� �� ½|��|À¸]«|
�� �� É�Zf§��cY�ÌÌ¤e �� �� ZÅ�ÄÀÌ��|���� �� Ê�z��µÔ¬f�Y��Z�uY � �� �ZÅ��ÉZÅÂ»�|��� � ¦·Zz»��Àm�Á�½Y�´Ë{�ÄmÂe�\¸m � � Ê¬¸eÉ�Z¼Ì]�Ê�Â¿�½YÂÀ ]�Ê³|�Z«�½{�¯� �� Ê·Zv�Ây�Ê�Z¼fmY�|���Á�É�YÁ|Ì»Y� �� �� Z�Z�Y(Ã|�Z«µZ°�Y�½Á|]�Y��½|�¿¾f�¿Y{

µÁ|m��½Y�fy{�{�°¸¼�Á���´¿�,ÊÅZ³M�Ä�ËZ¬»�����Ê¿ZÀ¼��Ä·Z�ÉZÅ�Zf§��Á�¡Â¸]�Ä]�d^�¿¶^«�¡Â¸]�Z]��^e�»�Êf�Y|Æ]Ä¸yY|»�Y| ]ÁÊ��Â»M
3��9DOXH �yu{Y�v�]�v�{º¯M {Y�ª^£�v�yu�{º¯M uz¨¬°��¹ �z.³��¾·Z-M���� �� �� ¾f�¿Y{�¡Â¸]�d»Ô��Y��Ê¼�m�Á�Ê°Ë�Ì§�|����� �� �� ¾f�¿Y{�¡Â¸]�d»Ô��Y��Ê�Z¼fmY�Ê¿YÁ��,É�°§�|����� �� �� ¾f�¿Y{�¡Â¸]�d»Ô��Y��Ê³|�Z«���� �� �� ¡Â¸]�¹Z´ÀÅ�{�É�Zf§��cY�ÌÌ¤e�Á�]�Z^n·,É�Z³�Z�Z¿,dÌ¿Z^���,É� ÊËY�´¿Á�{����� �� �� ¡Â¸]�¹Z´ÀÅ��{�Ê�z��µÔ¬f�Y��Z�uY���� � � {Â��Ê»��Y�°e�ÃZ»��Å�Ä¯�d�Y�É�Z¼Ì]�Ê�Â¿�Ê³|�Z«���� �� �� d�Y�½|]�½{�¯��Z¯�[Ây�Á�d»Ô��Ä¿Z�¿�Ê³|�Z«���� �� �� Ä¿ZÅZ»�cY{Z��µÂ���{�¹Z¼vf�Y���� �� �� c�ZÆ�Ê³|�Z«�¹Z´ÀÅ��{�¾f§�³����� �� �� Ê³|�Z«�¹Z´ÀÅ�½{�¯����Á��� �� �� Ê³|�Z«�¹Z´ÀÅ�duY�f�Y��{��ÌÌ¤e�¹|�1�6 �� �� Ê³|�Z«�¹Z´ÀÅ�Êf�Y|Æ]�®�Âa�ZË��YÂ¿��Y�Ã{Z¨f�Y
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(IIHFW�RI�7UDLQLQJ�5HJDUGLQJ�3XEHUW\�RQ�.QRZOHGJH��$WWLWXGH�
DQG�3UDFWLFH�RI�������\HDU�ROG�*LUOV

=DUH�0��3K'���0DOHN�$I]HOL�+��3K'����-DQGJKL�-��0�3K���$ODPPHK�05��0�3K���.RODKGR]�0��%�6���
$VDGL�2��%�6�

$EVWUDFW,QWURGXFWLRQ�� 7KLV� VWXG\� ZDV� FRQGXFWHG� LQ� DWWHQWLRQ� WR� WKH� ORZ� OHYHO� RI� NQRZOHGJH� DQG� LQIRUPDWLRQ� RI�DGROHVFHQW�JLUOV�UHJDUGLQJ�SK\VLFDO�DQG�SV\FKRORJLFDO�FKDQJHV�DQG�DOVR�WKH�LPSRUWDQFH�RI�UHSURGXFWLYH�KHDOWK�WR�DGROHVFHQW�JLUOV�DV�RQH�RI�WKH�KHDOWK�SULRULWLHV�2EMHFWLYHV� 7KH� REMHFWLYH� RI� WKLV� VWXG\� ZHUH� WR� DVVHVV� WKH� HIIHFW� RI� WUDLQLQJ� DQG� � DOVR� WR� GHWHUPLQH� WKH�DSSURSULDWH�VWUDWHJLHV�RI�DGROHVFHQW�KHDOWK�HGXFDWLRQ�WR�������\HDU�ROG�JLUOV�RI�6HPQDQ��0DWHULDO�DQG�0HWKRGV�7KLV�VWXG\�ZDV�GRQH�DV�D�ILHOG�WULDO�WKURXJK�HGXFDWLRQDO�LQWHUYHQWLRQ�DPRQJ�WZR�JURXSV��FRPSRVHG�RI�����JLUOV� IURP�6HPQDQ�DV�D�JURXS�ZLWK� WUDLQLQJ�DQG�����JLUOV� IURP�'DPJKDQ�ZLWKRXW� WUDQLQLJ� LQ�WZR� SKDVHV� EHIRUH�� DIWHU� HGXFDWLRQ� DQG� WKHQ� WKH� NQRZOHGJH�� DWWLWXGH� DQG� SUDFWLFH� RI� WKH� WZR� JURXSV� ZHUH�FRPSDUHG��5HVXOWV� &RPSDULVRQ�RI�WKH�UHVXOWV�EHIRUH�DQG�DIWHU�HGXFDWLRQDO�LQWHUYHQWLRQ�EHWZHHQ�WZR�JURXSV�VKRZHG�WKDW�WKH�JLUOV¶�NQRZOHGJH�DERXW�SXEHUW\�EHIRUH�LQWHUYHQWLRQ�ZDV�LQVXIILFLHQW�DQG�KDG�IDOVH�EHOLHIV��EXW�WUDLQLQJ�FRUUHFWHG�WKHLU� LQIRUPDWLRQ��$OVR� LW� KDV� EHHQ� VKRZQ� WKDW� WKH� SURSHU� DQG� HIIHFWLYH�PHWKRG�RI� DGROHVFHQW� HGXFDWLRQ� LV� WKH�VWUDWHJ\�RI�WUDLQLQJ�YLD�WKHLU�IDPLO\�HVSHFLDOO\�WKURXJK�WKHLU�PRWKHUV��7KLV�VWUDWHJ\�ZDV�DFFHSWHG�E\�IDPLOLHV�DQG�����RI�JLUOV�HPSKDVL]HG�RQ�WKLV�PHWKRG��$FFRUGLQJ�WR�WKH�QHHG�DVVHVVPHQW��HGXFDWLRQDO�PRGXOHV�ZHUH�SUHSDUHG�IRU�HDUO\�DGROHVFHQFH�DJH�JURXS�JLUOV��������\HDUV�ROG��&RQFOXVLRQ� 7KH�UHVXOWV�VKRZ�WKDW�WKH�FXOWXUDO�REVWDFOHV�DQG�GLIILFXOWLHV�FRQFHUQLQJ�UHSURGXFWLRQ�HGXFDWLRQ�FDQ�EH�GLPLQVKHG�WR�LWV�PLQLPXP�DQG�VXFFHVVIXOO\�WUDQVIHUUHG��,Q�DWWHQWLRQ�WR�REWDLQHG�UHVXOWV��LW�LV�VXJJHVWHG�WR�VWDUW�WUDLQLQJ� IURP�\RXQJHU� DJHV� ������\HDU�ROGV�� LQ�JLUOV� DQG�H[WHQGLQJ� WKDW� WR�ROGHU�JLUOV� DQG�ZLWK�SURSHU� VWUDWHJ\�HGXFDWH�DGROHVFHQW�ER\V��
.H\�ZRUGV�� $GROHVFHQFH��+HDOWK�(GXFDWLRQ��.QRZOHGJH��$WWLWXGHV��3UDFWLFH
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