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�]Zf¿��Z�YËl�ÅÁ�a»�ZÅÊ½YÂef¿ÌÄn��Ä/�¬¿�Ä/¯�d§�³�Z/ÅÉ�/�¬¿È�»Â/Æ¨»Ê�/»Ê�|/¿YÂe

Ä]ZÅ�Y�]Y�½YÂÀ�ÉfyZÀ���iR»ÊÄ]¿Z^»�Ä]�ÄmÂe�Z]��{Â��Äf§�³��Z¯Ê��¿É��h/v]�½M�{�Â»��{�Ä¯

|�,»Ê½YÂef¿ÌÄn��¿��j¯Y��{�Ä¯�d§�³ËÄZÅÊË��{�Ä¯»�ÌÀÈË³{ZÌ�ÉÅZ´��Â»MÊ���Ã|/��Ä/WY�Y

»�d�YÊ½YÂeÂ¸eËeZvÊ��{»�ÌÀÈ�½{Â]��z]�iY�¬¿È»ÂÆ¨»ÊËd§Z�

Àr¼ÅÌ¾ �Ì|¸��ÁÊ�����Ä�¬¿�ÄWY�Y�Ä¯�|¿{Y{�½Z�¿��ZÅÉ»ÂÆ¨»Ê�Ä]�d^�¿�Ã{Z»M�¶^«��Y

¾f»�Ä ·Z�»»ÂÆ¨»�Ä�¬¿�½Á|]�ZÅÊ,¿{Â»�M�\¸�»��{ÊZÅÄ]�Y��Y{ZÀ »��Â�ÉY�§YË�»Ê�|/Å{�-

Àr¼Å�ÁÌ¾{Z]M��»É���YÂf�Y�Á�����{Y{�½Z�¿��Ä¯�¬¿È»ÂÆ¨»Ê����Á�/a�h�Z]�d/=Ì«Z6¸y��{

�¿Y{�Á���Y�½M��Z�Y��]�Ä¯�Ã|��½Y�Â»MZÅÉY�Á�Ã|���Y{�^y���Y{�aË¾�h�Z]�/Ë³{ZÌ�É��{

¼��t��Ìª�e��{½MZÅ»Ê{Â�Àr¼Å��Ì¾YË¾ËÄf§Z�Z]ËÄf§ZZÅÉ¬veÌ¬Ê����½Y�{Y�/]�Á�½Z/�»Zy�Ä/¯

���Z�¯Zy�����½YÂÀ��Z]��Z¬»Ë�È»ÂÆ¨»�Ä�¬¿��Y�Ã{Z¨f�Y�Z]�½Z]����Â»MÊ{�§Éf¯�Z�»�ÁÊ��Z/]

�ÌÂÇ6À�fÊ�¹Zn¿Y,|¿{Y{Zf¿Ël»�{Y{�½Z�¿��ÅÁ�aÌ½Y��/Ë³{ZÌ�É����ÃÁ�/³�\/¸�»��{�Á�½Z/³�YÁ

��eÌº�¬¿È»ÂÆ¨»Êf¯�Z�»ÊZ¬»��{ËÄ�6À���Á��Z]fÊÄ]��Y��{Â/]��eÓZ/]��Y{ZÀ »��Â��/Ë¾�Z/f¿Ël

»�½Z�¿Ê|Å{Ä]�Ä¯³�Z¯Ì�ÉÄ�¬¿ZÅÉ»ÂÆ¨»Ê,Ä]ÁËÃ�f¯�Z�»��Á��Ä]Ê,�¹Á{�½Z]����Â»M��{

»Ê|¿YÂeÄ]�Á��½YÂÀ�ÊY�§Y��{�\�ZÀ»Ë�Ë³{ZÌ�É��³Y�§�\/¸�»��{�Á�½Z/³�YÁ�/Ì½Y��Ã{Z¨f/�Y

{Â���Àr¼ÅÌ¾Zf¿Ël¬veÌª´ÀÅ��Ê,»Â� »Ê,{Z^�É,�/�Ì|��/Æ�»ÉÁ�¿Z/¼u�Ê�������Z/]� �

�½YÂÀ�Z¬»Ë�È�ÌiPeÀf^»���Â»MÊ��¿Y�Àz/���Á���/]Ê��»Â/Æ¨»�Ä/�¬¿�ÁÊ���sÂ�/���/]�/Ë³{ZÌ�É
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fyZÀ�Ê»ÂÆ¨»�Ä�¬¿��Á��Ä¯�{Y{�½Z�¿ÊY�]Éd�{Ë]ZÊÓZ]�sÂ���Ä]ÉË³{ZÌ�É�Á�/Ë³{ZÌ�É

¿Y�Àz���Á���Y��e�iR»��Y{ZÀ »Ê��d�Y¿Z¼u�Ê�,{Y�Mvf§Ê��¹|«Y�¶nv»�Á��}M����¿��Ì��½Z�¿

�Ä¯�|¿{Y{WY�YÈ»ÂÆ¨»�Ä�¬¿ÊY����{Ë�Ê�®^��Ä¯Ë³{ZÌ�É¿{Â»�MÊZÅ�»��Ä/]�Äf�]YÁÌ�Ä/À�|/�Z],

�dyZ��Ä]�d^�¿�ÌiPe]Ì�f�É�dyZ��Á�{�Y{�¬¿È»ÂÆ¨»ÊY����{Ë�Ê�¿{Â/»�M�Ä¯Ê�Z/ÅY�Y{É

»��Ä]�Äf�]Z¿�®^�ÌÄÀ|À�Z],»ÂÆ¨»�Ä�¬¿�ÄWY�Y��]Ê�e�]É�{�Y{

�{·Z¬»È��Zu�z]�iYÊ��Â»MÄ]�ÌÂ� ÇÄ�¬¿»ÂÆ¨»Ê�{Z¬»Ë�Ä/��Z/]���Â/»M�Ä/]�/�ÌÂ�Ç

6À�fÊ�]aÌd§���veÌ¸Ê¹Â¸��/]�neÊ�º/���Y|/f]YÊË�Ê/���]�|/����{�{�/°¸¼��/�veÌ¸Ê

ÅÁ�³ÊÄ¯Z]�¬¿� È»ÂÆ¨»Ê��Â»M{ËÃ||¿{Â],�{Z¬»ËÄ��Z/]�/ÅÁ�³Ê�Ä/¯�Z/]�/�ÌÂÇ�6À/�fÊÁ

µÂ¼ »��Â»M{ËÃ|,|¿{Â]cÁZ¨e�Y{ZÀ »ÉÃ|ÅZ�»|���YË¾ËÄf§ZZÅZe|u��/Ë{ZÉ�Z/]aÌ�/�ÌÄÀ

��¿ÉÁ]�neÊ�Â�Â»�{ª§YÂed�Y���{ÀqÌ¾Y��Ë�ÊÃ{Z¨f�Y�YÄ�¬¿É�»Â/Æ¨»Ê�/�ÂeÌÄ

Ã|�d�Y�Ä/¯�Z/]�Ä¨/�¸§Á��¿�/ËcZ|m�/Ë|�/Ë³{ZÌ�ÉÁ���Â/»M��Z³�Z/��d/�Y��Ã{Z¨f/�Y��Y

�¿Y{Y|f]Y�º���½Y�Â»MÊË¼ e��Y�,Ä¿Y��aÌº~aË�ÉZ��Ä]Ë�³Â¸m���Z¬»Ì�É»Ê|À¯�/Àr¼Å�ÁÌ¾

Z»�M�Ä^���Á�Ë�Ê»��YÌ½Y�¼ eÌº~aË�ÉZf¿Ël�/»Ê�|/ÅZ¯Y�Á�/Ë¾�/�»P�Ä·�{Á|/v»Ëd���ÅÁ�/a

Za��{��d�Y���ZuË½ZaÌ{ZÆÀ�»Ê{Â�Ä�¬¿��Y��ZÅÉ»ÂÆ¨»Ê��{¼ÅÈÄ»Z¿�]�¶uY�»�Ë�É�/��{Ê

Za���Z¬»��YËÄ¯Pe�Z]Ì|�Y�«�]��]É»��Z^e�YÌ½ZÅZ¨»ÌºÀr¼Å��{Â��Ã{Z¨f�YÌ¾»ÂÆ¨»�Ä�¬¿��YÊ��{

[Zf¯ZÅÉ��{Ê�{Y|f]YËZZÆf¿YÉ�Å¶�§ËZ|uYÁ�^e�»��Â»MÊÃ{Z¨f�Y,{Â�Ä]ÁËÃ��Y�/]É

�Á�{ÊÄ¯Y�Y{ÉÅZ¨»Ìº�]Ì�ZÁ�^e�»Z],ºÅ|À¿Z»¹Â¸�]�neÊ,§Y�¤mÌZÁ�ZeËx|Àf�Å�

�]ZÀ»

,µ{�Z]�Á�|¼v»�uÌÀÊ,\�¿�Ì|��{ÁY{��������iY�z]ÊWY�YÈ�Ä°^/�YÉZ¬»��{Ë�Ä/����Ä/WY�Y�Z/]

�yÊa��]Ìd§���veÌ¸Ê]�ne�¹Â¸�Ê��Ä»ZÀ¸�§½YÁ��ZÀ�Ê]�eÌfÊ����������������

Z�Za��Ë¨Ê,¾�uÁ��Ë¨Ê,½�f�¿��������µÂ�Y½YÁ��nÀ/�ÊÁ½YÁ��Z/»�MÊË���,µÁY�_Z/q

�|���,½Y�Æe

,½Z�»Zy��Y�Å��,�Z�¯Zy�½Y�{Y�]�Á�|¼uY����Z¬»���Ë�Ä/�������Ä/�¬¿��Y�Ã{Z¨f/�Y�Z/]�½Z/]����Â/»M

»ÂÆ¨»Ê{�§Éf¯�Z�»�ÁÊ�Z]�ÌÂÇ6À�fÊ,�ÅÁ�aZÅÉ½Z]�fyZÀ�Ê½Z]���{�Z/ÅÉ�m�Z/yÊ�
�������������

¿Z¼u�Ê,{Y�M,�vf§Ê,�}M�|À°�YÁ¶nv»,¹|«Y¸�ÌZ������������ÌiP/e���Z/À^»��/]���Â/»MÉ��Ä/�¬¿
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»ÂÆ¨»Ê��{Ë³{ZÌ�É��¿ÉÂn�¿Y{Ë½Z�Zf��aÉ,Ä»ZÀ¸�§�Zf��aÉYË½Y�,�������������

¿Z¼u�Ê,{Y�M,�¸��,¹|«Y�¶nv»ÌZ��,�vf§Ê�Á��|À°�Y�,�}MÄ·Y|^��Ã{Y�Ôv»Êe,�ZÀu�§��������

Z¬»Ë�È�ÌiPeZÀ^»��]���Â»MÉ�»Â/Æ¨»�Ä�¬¿Ê�̈¸e��Á��Z/]Ì�/¬Ê���/]�/Ë³{ZÌ�ÉY�§���{Ë�|/À

�Zf��aÉÂn�¿Y{Ë½Z�Zf��aÉ,°��a�¹Â¸���{���Â»MÊ,�������������

´ÀÅ��Ê,¡Á�§,��»Â/� »Ê,�Ä»Â/� »,��{Z/^�É,��Z/^�,��/�Ì|��/Æ�»É,��¿Z/¼u��Á�½Z/m�»Ê,

{Y�M���������ÌiPe�|e��Á�Ë�»ÂÆ¨»�Ä�¬¿Êc�ZÆ»��]�Z/ÅÉ��{Z/¬f¿Y��/°¨eÉ�Ân/�¿Y{Ë½Z

�Zf��aÉ,Ä¸n»�Zf��aÉd^«Y�»ÁËÃ�,��������������

�^À«É,Ä¨�Z��,�ZaË,{Zc��Á¿Z�uYÊ,�»Ëº�����������ÌiPe�|eË�»ÂÆ¨»�Ä�¬¿��Á��Ä]Ê��]

»Ì½Y�Ë³{ZÌ�É�ÁË�Y{{ZÉË®Ân�¿Y{��{���{Ë½Z�Zf��aÉ°��a�¹Â¸��ÃZ´�¿Y{Ê�/³Ì½Ô��

Ä¸n»�¯�»cZ ·Z�»ÁÄ �Âe��Â»M°��aÊ����������������

{Z]M��»É,{YÂm,�vf§Ê,�}M�|À°�YÁ,�YÂf�Y�Z´¿��������z]�iY���ÊÄWY�Y,�{�/§�dyZ�É�Á

ÅÁ�³�dyZ�Ê»ÂÆ¨»�Ä�¬¿ÊÄ]�½YÂÀ�Ë®��Â»M�{�^ÅY�Ê,�ÁMÂ¿ÉZÅÉ��Â»MÊ,�������

�����

{Z]M��»É,{YÂm,��uÌÀÊ�,\/�¿{ÁÁY{,��/vf§Ê,�}M��Á��|À°/�Y�,¹|/¬»�|/¼v»����������ÌiP/e

»Â//Æ¨»�Ä//�¬¿�Ä//WY�Y�Á�dyZ//�Ê�®^//��Á//Ë³{ZÌ�É��//]//Ë�Y{{ZÉ,��{�Ä¸X//�»�¶//u�Á��{

�Ëd��ZÀ�Ê,cZ ·Z�»]�eÌfÊÁ½YÁ��ZÀ�Ê,���������������

{Z]M��»É,����Z´¿�,�YÂf�Y�Á�{YÂm�����z]�iY���Ê»ÂÆ¨»�Ä�¬¿Êa��]Ìd§���veÌ¸Ê���/¿Y{

���Á�{��{�½Y�Â»MËd��ZÀ�Ê,�ZÀ�¿YÁ�Ê§�ÁÌ�Ë,®|¿YË�Ä/��Z/ÅÉ�Â/¿Ë¾]�eÌ�/fÊ,������

�������

,¹Â¸�»�Â»Ê�����Æ]�Ã{Z¨f�Y���ÌÄÀ¹�¿��YÂa�ÁZa��Y�§YËdÀ�|e��{Ë�����¿ËÄ¼¸�Ê�/�ÅÁ�aÊ
�ÁZÀ§É��Â»MÊ����������������

%DUGHO��0��DQG�+RVVHLQL�1DVDE��6����������$�&RPSUDWLYH�6WXG\�RI�WKH�(IIHFWLYHQHVV�
RI�1HWZRUN�3UHVHQWDWLRQ�YV�� OLQHDU�3UHVHQWDWLRQ�RI�&RXUVH�&RQWHQW�RQ�&RJQLWLYH�
2XWSXWV��-RXUQDO�RI�,QVWUXFWLRQ�DQG�(YDOXDWLRQ�������� ��������7H[W�LQ�3HUVLDQ��

'DOH\��%��<���6KDZ��&�5���%DOLVWULHUL��7���*ODVHQDS��'��DQG�3LDFHQWLQH��/����������$�
6WUDWHJ\� WR� 7HDFK� DQG� (YDOXDWH� &ULWLFDO� 7KLQNLQJ�� -RXUQDO� RI� 1XHUVLQJ�
(GXFDWLRQ����������� ���

)UDQFLV�� 5�� �������� 'HPRQVWUDWLQJ� 6FKRODUVKLS� DQG� HIIHFWLYHQHVV� RI WKURXJK� WKH�
DSSOLFDWLRQ�RI�GDWD�FROOHFWHG�IURP�FRQFHSW�PDSV��-RXUQDO�RI�8QLYHUVLW\�7HDFKLQJ�
DQG�3UDFWLFH��������������

,UYLQ�Q�J�������� &DQ� FRQFHSW�PDSSLQJ� EH� XVHG� WR� SURPRWH�PHDQLQJIXO� OHDUQLQJ� LQ�
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QXUVH�HGXFDWLRQ"�-RXUQDO�RI�DGYDQFHG�QLXUVLQJ������������������
*KDQEDUL� $��� 3DU\DG� (�� DQG�(KVDQL� 0�� ��������7KH�(IIHFWLYHQHVV� RI�&RQFHSWXDO�

0DS�7HDFKLQJ�0HWKRG�RQ�6KRUW� DQG�/RQJ�7HUP�/HDUQLQJ�LQ�1XUVLQJ�6WXGHQWV��
6WULGHV�'HY�0HG�(GXF���������������7H[W�LQ�3HUVLDQ��

-HQD� $QDQWD�� .XPDU�� �������� 'RHV� FRQVWUXFWLYLVW� DSSURDFK� DSSOLFDEOH� WKURXJK�
FRQFHSW�PDSV�WR DFKLHYH�PHDQLQJIXO�OHDUQLQJ�LQ�6FLHQFH"�$VLD�3DFLILF�)RUXP�RQ�
6FLHQFH�/HDUQLQJ�DQG�7HDFKLQJ��������������

.KDPHVDQ��$����������/LQJXLVWLF�%LDV�RI�&RQFHSW�0DSSLQJ��,V�ZRUG�RUGHU�D�PDWHU"�
,Q� $�� &DQDV�� -�� '�� 1RYDN�� 3�� 5HLVND�� 0�� .�� $KOEHU� �(GV��� &RQFHSW0DSSLQJ��
&RQQHFWLRQ� HGXFDWRUV�� 7KH� 3URFHHGLQJ� RI� �UG� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ�
&RQFHS�0DSSLQJ�(VWRQLD�)LQODQG�

.KDPHVDQ�� $�� DQG� %DUDGDUDQ� .KDNVDU�� =�� �������� &RPSDULVRQ� %HWZHHQ�
&ROODERUDWLYH� DQG� ,QGLYLGXDO�&RQFHSW�0DSSLQJ�ZLWK� WKH�7UDGLWLRQDO�0HWKRG� LQ�
7HDFKLQJ� (QJOLVK��)RUHLJQ� /DQJXDJH� 5HVHDUFK� -RXUQDO�� ������ ������� �7H[W� LQ�
3HUVLDQ��

.LQFKLQ��,��0���0|OOLWV��$� DQG 5HLVND��3����������8QFRYHULQJ�7\SHV�RI�.QRZOHGJH�
LQ�&RQFHSW�0DSV��(GXFDWLRQ�6FLHQFHV����������������

.ULVKQD��0��6XUDSDQHQL��%�� DQG�$UDWHNLDQ��&�� ��������&RQFHSW�0DSSLQJ�(QKDQFHV�
/HDUQLQJ�RI�%LRFKHPLVWU\��-RXUQDO�RI�1XUVLQJ�(GXFDWLRQ�����������������

0D]ORRP�� 0�� �������� 2SWLPXP� 8VDJH� RI� 3RZHU3RLQW� 6RIWZDUH� LQ� 7HDFKLQJ��
7HFKQRORJ\�RI�(GXFDWLRQ������� ����������7H[W�LQ�3HUVLDQ��

0HVUƗEƗGL��-���)DWKL�$]DU��(��DQG�2VWRYƗU��1����������7KH�HIILFDF\�RI�WKH�SURYLVLRQ�
RI�SUH�SODQQHG�� LQGLYLGXDO� DQG� FRRSHUDWLYH�PHWKRGV�RI� SUHSDULQJ� FRQFHSW�PDSV�
DV� DQ� LQVWUXFWLRQDO� VWUDWHJ\�� (GXFDWLRQDO� ,QQRYDWLRQV�� ������ ������� �7H[W� LQ�
3HUVLDQ��

0HVUDDEDDGHH�� -�� DQG� 2VWRYDDU�� 1�� �������� &RFHSW� PDSSLQJ� DQG� LWV� LPSDFW� RQ�
VWXGHQWV?
�DFKHLYHPHQW�LQ�%LRORJ\��3V\FKRORJ\��DQG�3K\VLFV��7KH�-RXUQDO�RI�1HZ�
7KRXJKWV�RQ�(GXFDWLRQ���������������7H[W�LQ�3HUVLDQ��

0HVDEDGL�� -��� +RVHLQL 1DVDE�� '��� )DWKLD]DU�� )�� DQG� 0RJKDGDP�0�� �������� 7KH�
(IIHFWLYHQHVV� RI� &RQFHSW� 0DS� 3UHVHQWLQJ� DQG� &RQVWUXFWLQJ� RQ� UHWHQWLRQ��
8QGHUVWDQGLQJ� DQG� 3UREOHP� VROYLQJ� LQ� WKH� %LRORJ\�� 6WXGLHV� LQ� (GXFDWLRQ� DQG�
3V\FKRORJ\���������������7H[W�LQ�3HUVLDQ��

2UWHJD�7XGHOD� -��0��� /HFKXJD��0�� 7� DQG *yPH]�$UL]D�� &�� -�� ��������$� VSHFLILF�
EHQHILW� RI� UHWULHYDO�EDVHG� FRQFHSW� PDSSLQJ� WR� HQKDQFH� OHDUQLQJ� IURP� WH[WV��
,QVWUXFWLRQDO�6FLHQFH�����������������

3DLYLR� $�� �������� %XOGLQJ� DQ� RUJDQL[HG� NQRZOHGJH� EDVH�� &RQFHSW� PDSSLQJ� 	�
DFKLHYHPHQW� LQ� VHFRQGDU\� VFKRRO� SK\VLFV�� -RXUQDO� RI� 5HVHDUFK� LQ� 6FLHQFH�
7HDFKLQJ�����������������

3DVKDVKDULIL�� +� DQG� 6KDULIL�� 1�� �������� 3ULQFLSOHV� RI� 3V\FKLDWU\� DQG� 3V\FKLDWU\��
7HKUDQ��5RVKG��7H[W�LQ�3HUVLDQ��
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5DKPDQL��$�� )DWKL� $]DU��$� DQG�0RKDMHO� $JKGDP� �������� &RQFHSW�PDSSLQJ� DQG�
WKHRULFDO�OHDUQLQJ�RI�QXUVLQJ�VWXGHQWV��,-1�����������������7H[W�LQ�3HUVLDQ��

5DKPDQL� $��� 0RKDMMHO$JKGDP� $��� )DWKL� $]DU� (��� $EGXOODK]DGHK� )�� �������
&RPSDULQJ�WKH�(IIHFWV�RI�&RQFHSW�0DSSLQJ�DQG�,QWHJUDWLRQ�0HWKRG�RQ�1XUVLQJ
6WXGHQWV
� /HDUQLQJ� LQ�1XUVLQJ� 3URFHVV�&RXUVH� LQ� 7DEUL]�8QLYHUVLW\� RI�0HGLFDO�
6FLHQFHV��,UDQLDQ�-RXUQDO�RI�0HGLFDO�(GXFDWLRQ���������������7H[W�LQ�3HUVLDQ��

6DHHG��'��$� DQG $OL��6��$����������7KH�(IIHFW�RI�8VLQJ�&RQFHSW�0DSSLQJ�6WUDWHJ\�
RQ�WKH�$FKLHYHPHQW�RI�(LJKWK�*UDGH�6FKRRO�6WXGHQWV�LQ�%LRORJ\�6XEMHFW�LQ�(UELO�
&LW\��=DQFR�-RXUQDO�RI�+XPDQLW\�6FLHQFHV����������������

6DUKDQJKL� )��� 0DVRXQL� 0��� (EDGL� D��� 6H\GPD]KDU� 0�� DQG� 5DKPDQL� D�� ��������
(IIHFW� RI� &RQFHSW� 0DSSLQJ� 7HDFKLQJ� 0HWKRG� RQ� &ULWLFDO� 7KLQNLQJ� 6NLOOV� RI�
1XUVLQJ� 6WXGHQWV�� ,UDQLDQ� -RXUQDO� 0HGLFDO� 6FLHQFH�� ����� ���������7H[W� LQ�
3HUVLDQ��





1HZ�7KRXJKWV�RQ�(GXFDWLRQ�9RO������1R�����6SULQJ ������
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$�FRPSDUDWLYH�VWXG\�RI�WKH�HIIHFWLYHQHVV�RI�&RQFHSW�
0DS� &ODVVLFDO�0HWKRG RQ�6WXGHQWV�$FKLHYHPHQW�

0RKDPPDG�%DUGHO� DQG )LURR]�0DKPRRGL�

$EVWUDFW
7KH� SXUSRVH� RI� WKLV� UHVHDUFK� SURMHFW�ZDV� WR� GHWHUPLQH� WKH� HIIHFWV� RI� LQFRUSRUDWLQJ�
FRQFHSW�PDSSLQJ� RQ� WKH� DFKLHYHPHQW� RI� VL[WK� JUDGH� VWXGHQWV� LQ� VFLHQFH� FODVV�� 7KH�
VWXG\�ZDV�FRQGXFWHG�ZLWK����VWXGHQWV�RQ�(OHPHQWDU\�6FKRRO�LQ�.KR\��7KH�VWXGHQWV�
ZHUH� WHVWHG� ZLWK� WHDFKHU�FRQVWUXFWHG� SUH� DQG� SRVW� WHVWV� FRQWDLQLQJ� ��� PXOWLSOH�
FKRLFH�TXHVWLRQV��7KH�SXSLOV�LQ�WKH�H[SHULPHQWDO�DQG�FRQWURO�JURXSV�ZHUH�H[SRVHG�WR�
WKH� VDPH� WHDFKLQJ� WHFKQLTXHV� FRYHULQJ� D� XQLW�RQ�)RUFH��7KH\�ZHUH�JLYHQ� WKH� VDPH�
SUH WHVW� DIWHU� WKH� LQLWLDO� OHVVRQV��+RZHYHU�� DIWHU� WKH�SUH WHVW�� WKH� FRQWURO� JURXS�ZDV�
JLYHQ� D� WUDGLWLRQDO� RUDO� UHYLHZ� RI� WKH� PDWHULDO� DQG� WKH� H[SHULPHQWDO� JURXS� ZDV�
H[SRVHG� WR� WKH� UHYLHZ�E\� WKH� XVH� RI� LQVSLUDWLRQ��ZKLFK� LV� FRPSXWHU� EDVHG� FRQFHSW�
PDSSLQJ�WRRO��$IWHU�WKHVH�UHYLHZV� WKH�VWXGHQWV�RQ�ERWK�JURXSV�ZHUH�JLYHQ�WKH�SRVW
WHVW�� 7HVW� VFRUHV� ZHUH� DQDO\]HG� IRU DQ\� VWDWLVWLFDOO\� VLJQLILFDQW GLIIHUHQFH� LQ� WKH�
VFRUHV�RQ�WKH�WHVW��7KH�UHVXOWV�IURP�SUHVHQW�VWXG\�LQGLFDWH�WKDW�FRQFHSW�PDSSLQJ�KDV�
D�QRWLFHDEOH�LPSDFW�RQ�VWXGHQW¶V DFKLHYHPHQW�LQ�VFLHQFH�FODVVHV�

.H\ZRUGV� &RQFHSW�PDS�� $FKLHYHPHQW�� (OHPHQWDU\�6FKRRO�� 6FLHQFH�(GXFDWLRQ��
�

�� �&RUUHVSRQGLQJ� DXWKRU�� 3K�'�� 6WXGHQW� (GXFDWLRQDO� 3V\FKRORJ\��'HSDUWPHQW� RI�
(GXFDWLRQ��)DFXOW\�RI�(GXFDWLRQ�	�3V\FKRORJ\��8QLYHUVLW\�RI�7DEUL]��7DEUL]�� ,UDQ�
%DUGHOBP#WDEUL]X�DF�LU
�� $VVRFLDWH� 3URIHVVRU�� 'HSDUWPHQW� RI� (GXFDWLRQ�� )DFXOW\� RI� (GXFDWLRQ	�
3V\FKRORJ\��8QLYHUVLW\�RI�7DEUL]��7DEUL]��,UDQ� ILURR]PDKPRRGL#WDEUL]X�DF�LU
'2,����������MRQWRH����������������
KWWSV���MRQWRH�DO]DKUD�DF�LU�


