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$EVWUDFW��7KH�FXUUHQW�VWXG\�H[DPLQHV�WKH�VLWXDWLRQDO�VWDWH�RI�NQRZOHGJH�VWXGHQWV¶�SUHVHQW�SULRU�WKH�
EHJLQQLQJ�RI�WKH�VXEMHFW�HQWLWOHG��3DUWLFLSDWRU\�DFWLRQ�UHVHDUFK��+LVWRU\�RI�OLIH��DQG�WKHLU�HYROYLQJ�
SURFHVV�ZKLOH� WKH� FRXUVH� DGYDQFHV��7KHVH� XQGHUJUDGXDWHV� DUH� VWXG\LQJ� DW� WKH� VHFRQG� VHPHVWHU� RI�
%DVLF�(GXFDWLRQ�DW�WKH�1DWLRQDO�8QLYHUVLW\�RI�(GXFDWLRQ�RI�(FXDGRU��6WXGHQWV�DUH�RUJDQL]HG�LQ�IRXU�
JURXSV��FRUUHVSRQGLQJ�WR�WKH�VHFRQG�VHPHVWHU�RI�WKH�\HDU������DQG��WKH�ILUVW�VHPHVWHU�RI������DQG�
������7KH�FHQWUDO�D[LV�RI�WKLV�UHVHDUFK�LV�WR�H[SORUH�WKH�VWDUWLQJ�SRLQW�RI�WKH�FRJQLWLYH�EDVLV�VWXGHQWV�
SUHVHQW� UHJDUGLQJ� IXQGDPHQWDO� NQRZOHGJH�RI� WKH� VXEMHFW� DW� WKH�EHJLQQLQJ�RI� WKH� VHPHVWHU� DQG� LWV�
SURJUHVV�DQG�ILQDO�DVVHVVPHQW�DW�WKH�HQG�RI�WKH�FRXUVH��7R�DFKLHYH�WKHVH�REMHFWLYHV��DQ�LQVWUXPHQW��
DUWLFXODWHG�LQ�WKUHH�FRQWHQW�PRGXOHV��KDV�EHHQ�GHYHORSHG��7KH�UHVXOWV�REWDLQHG�VKRZ�WKH�H[LVWHQFH�RI�
VLJQLILFDQW�FKDQJHV�LQ�WKH�DFTXLVLWLRQ�RI�WKH�H[SORUHG�NQRZOHGJH�

�� ,QWURGXFWLRQ�

7KLV�VWXG\�LQWHQGV�WR�GHWHFW�WKH�SULRU�NQRZOHGJH�D�JURXS�RI�VWXGHQWV¶�SUHVHQW�DW�WKH�PRPHQW�WKH\�VWDUW�
WKHLU� XQLYHUVLW\� WHUP�DQG��YHULI\� LWV� HYROXWLRQ� DW� WKH� HQG�RI� WKH� VDPH� VHPHVWHU�� ,WV� SXUSRVH� LV� QRW�
H[FOXVLYHO\�OLPLWHG�WR�UHFRJQL]LQJ�WKH�VWDUWLQJ�SRLQW�RI�SUHYLRXV�NQRZOHGJH�DQG�LWV�G\QDPLFV��EXW�LW�
DOVR� DLPV� WR� REWDLQ� LQGLFDWRUV� ZKLFK� ZRXOG� HQDEOH� WHDFKHUV� WR� DFWLYDWH� DSSURSULDWH� SHGDJRJLFDO�
VWUDWHJLHV�WKDW�HQFRXUDJH�PHDQLQJIXO�OHDUQLQJ��

)URP�WKH�FRQFHSWXDO�SRLQW�RI�YLHZ��WKH�WHUP��LGHDV�RU�SUHYLRXV�NQRZOHGJH��PDNHV�UHIHUHQFH�WR�
WKRVH�FRQFHSWLRQV� WKDW� VWXGHQWV�KDYH�DFTXLUHG�DERXW�GLIIHUHQW�NQRZOHGJH��ERWK�� WKRVH� FRQVWUXFWHG�
IURP�V\VWHPDWLF�WHDFKLQJ�H[WHUQDO�H[SHULHQFHV�DQG��WKRVH�FUHDWHG�LQ�HGXFDWLRQDO�SURFHVVHV�>�@��7KH�
SURFHGXUH�XVHG�LQ�RUGHU� WR�JDWKHU�DQG�DGGUHVV�WKH�VWDWH�RI�NQRZOHGJH�KDV�EHHQ�GHWDLOHG�WKURXJK�D�
GLDJQRVWLF�DVVHVVPHQW�ZKLFK�ZDV�DSSOLHG�EHIRUH� VWDUWLQJ� WKH�QHZ�SKDVH�RI� OHDUQLQJ�ZLWK� WKH�GXDO�
SXUSRVH�RI�NQRZLQJ�ZKDW�WKHVH�VWXGHQWV�NQRZ�DERXW�ZKDW�LV�UHTXLUHG�DQG�PDNLQJ�GHFLVLRQV�ZKLFK�
ZLOO�VWUHQJWKHQ�WKHLU�HGXFDWLRQDO�SURFHVV�>�@��

6WXGLHV�IRFXVHG�RQ�WKLV�W\SH�RI�DQDO\VLV�KDYH�WKHLU�DQWHFHGHQWV�LQ�WKH�ODVW�WKLUG�RI�WKH���WK�FHQWXU\�
>�@��DOWKRXJK�LW�ZRXOG�QRW�EH�XQWLO�$XVXEHO¶V�WKHRU\�DERXW��PHDQLQJIXO�OHDUQLQJ���DQG�WKH�LPSRUWDQFH�
RI�SUHYLRXV�NQRZOHGJH���������ZKHQ�LW�EHJLQV�WR�DFTXLUH�D�EURDG�GHYHORSPHQW�DV�WKH�IRXQGDWLRQ�RI�
WKH�VLJQLILFDQFH�LQ�OHDUQLQJ��/DWHU��9LHQQRW��������DQG�1RYDN��������DSSURDFK�VLPLODU�VWXGLHV�ZKHUH�
WKH\�HPSKDVL]H�WKDW�VWXGHQWV��EHIRUH�DFFHVVLQJ�IRUPDO�LQVWUXFWLRQ��GHYHORS�LGHDV�ZKLFK�ZLOO�SUHYDLO�
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DIWHU�WKH�IRUPDO�HGXFDWLRQ�SKDVH��+RZHYHU��DV�FROOHFWHG�LQ�GLIIHUHQW�DQDO\VLV��WKDW�SUHYLRXV�NQRZOHGJH�
LV� QRW� DOZD\V� DQ� HSLVWHPRORJLFDO� REVWDFOH� WKDW� KLQGHUV� WKH� ODWHU� SURYLGHG� LQVWUXFWLRQ�� EHFDXVH�� LQ�
FHUWDLQ�RFFDVLRQV��WKLV�VLPSO\�UHSUHVHQWV�DQ�LQFRPSOHWH�RU�HUURQHRXV�XQGHUVWDQGLQJ��

,Q�ERWK�DERYH�PHQWLRQHG�VLWXDWLRQV��WKH�WHDFKHU
V�VXSSRUW�VHHPV�WR�EH�WKH�NH\�WR�WU\LQJ�WR�UHYHUVH�
WKLV�VLWXDWLRQ�E\�LQWURGXFLQJ�YDULRXV�PHFKDQLVPV�DQG�LQVWUXPHQWV��DV�IDU�DV�LQIRUPDWLRQ�LV�DYDLODEOH��
7KLV�SURSRVDO�LV�DGGUHVVHG�LQ�WKLV�GLUHFWLRQ��FKHFN�WKH�VWXGHQWV¶�SUHYLRXV�NQRZOHGJH�RQ�WKH�VXEMHFW�DW�
WKH�LQLWLDO�DQG�ILQDO�SKDVHV�RI�WKH�DFDGHPLF�WHUP�ZKLFK�ZLOO�DOORZ�D�VHOI�UHIOHFWLYH�H[HUFLVH�RQ�WKH�
WHDFKLQJ�SUDFWLFH�LWVHOI��,Q�WKHVH�ODVW�GHFDGHV�D�ULFK�VFLHQWLILF�SURGXFWLRQ�KDV�EHHQ�JHQHUDWHG�DQG�WKHUH�
LV�D�JHQHUDOL]HG�FRQVHQVXV�RQ�WKH�UHOHYDQW�UROH�SOD\HG�E\�SUHYLRXV�NQRZOHGJH�LQ�WKH�OHDUQLQJ�SURFHVV�
DQG�LWV�LQIOXHQFH�LQ�WKH�FRQVWUXFWLRQ�RI�QHZ�PHDQLQJV��

7KH�SUDFWLFH�RI� WKH� WHDFKHU¶V�DSSURSULDWLRQ�RI� WKH�SUHYLRXV� LGHDV� LV�QRW�YHU\�JHQHUDOL]HG� LQ� WKH�
FODVVURRPV�DQG��LQ�JHQHUDO�WHUPV��WKHVH�OHDUQLQJ�SURFHVVHV�DQG�WKH�WHDFKLQJ�ZRUN�DUH�EDVHG�RQ�RWKHU�
WHDFKHU¶V�SUHYLRXV�LGHDV�DQG�QRW�WKRVH�RI�WKH�VWXGHQWV¶�WKHPVHOYHV�>��@��7KLV�FRQWH[W�RIWHQ�OHDGV�WR�DQ�
LQVXUPRXQWDEOH� REVWDFOH� EHWZHHQ� DSSUHQWLFH� DQG� WHDFKHU�� 2Q� WKH� RWKHU� KDQG�� WKH� WHDFKHU¶V�
DSSURSULDWLRQ�RI�WKDW�SUHYLRXV�NQRZOHGJH�VWXGHQWV�SRVVHVV�SURYLGHV�D�VRXUFH�RI�LQIRUPDWLRQ�RI�JUHDW�
YDOLGLW\�DQG�D�FRQVLVWHQW�LQGLFDWRU��QRW�RQO\�WR�NQRZ�WKH�VWDUWLQJ�VLWXDWLRQ��WKH�VHTXHQFH�RI�OHDUQLQJ�
SUHUHTXLVLWHV��DQG�WKH�SRVVLEOH�IDLOXUHV��EXW�DOVR�WR�DOORZ�DFWLQJ�RQ�WKH�IRXQGDWLRQV�RI�WKH�OHDUQLQJ�
SURFHVV�DQG�HQDEOLQJ�DQ�LPPHGLDWH�LQWHUYHQWLRQ�WKURXJK�GLIIHUHQW�OHDUQLQJ�DFWLYLWLHV�>�@��6R�WKDW�SULRU�
NQRZOHGJH�EHFRPHV�D�YDOXDEOH�YDULDEOH�WR�EH�WDNHQ�LQWR�DFFRXQW�IRU�WKH�QHZ�OHDUQLQJ�SURFHVV�DQG��
WKHUHIRUH��LW�LV�HVVHQWLDO�WR�DVVHVV�ZKDW�WKH�VWXGHQW�NQRZV�DW�WKH�WLPH�RI�VWDUWLQJ�D�QHZ�OHDUQLQJ�VWDJH��

�� 0DWHULDOV�DQG�PHWKRGV�

7KH�QHFHVVLW\�WR�FRXQW�ZLWK�GDWD�UHJDUGLQJ�VWXGHQWV¶�SULRU�NQRZOHGJH�LQ�WKH�SURFHVV�RI�DFTXLVLWLRQ�
DQG�FRQVWUXFWLRQ�RI�QHZ�FRQFHSWV��KDV�OHG�WR�YDULRXV�WHFKQLFDO�GLDJQRVWLF�SURSRVDOV��,Q�WKLV�FDVH�VWXG\�
SUHVHQWHG��D�SUH�WHVW���SRVW�WHVW�TXDVL�H[SHULPHQWDO�GHVLJQ�KDV�EHHQ�FKRVHQ�ZLWK�JURXSV�IRUPHG�DQG��
WKHUHIRUH��QRW�UDQGRPO\�VHOHFWHG�>�@�DQG�E\�WKH�HODERUDWLRQ�RI�D�PL[HG�TXHVWLRQQDLUH��ZKLFK�LQWHJUDWHV�
RSHQ��FORVHG�TXHVWLRQV�ZLWK�RWKHUV�RI�PXOWLSOH�RSWLRQV��)URP�WKLV�SHUVSHFWLYH��D�TXHVWLRQQDLUH�KDV�
EHHQ�FUHDWHG�LQ�RUGHU�WR�HYDOXDWH�WKH�VWDUWLQJ�SRLQW�RI�D�JURXS�RI�VWXGHQWV�LQ�WZR�VHPHVWHUV��7KH�VFRSH�
RI�WKLV�UHVHDUFK�IRFXVHV�RQ�WKH�VWXG\�RI�EDVLF�FRQFHSWXDO�HOHPHQWV�RI�WKH�VXEMHFW��DW�WKH�EHJLQQLQJ�RI�
WKH� FRXUVH� WKH� SURSRVHG� LQVWUXPHQW� LV� DSSOLHG� DQG�� E\� WKH� HQG� RI� WKH� VHPHVWHU�� LWV� DSSOLFDWLRQ� LV�
UHSHDWHG��DOWKRXJK�SUHVHQWLQJ�D�VLQJOH�FKDQJH�LQ�RQH�RI�LWV�YDULDEOHV��,Q�WKLV�ZD\�ZH�FDQ�REVHUYH�WKH�
JURXS�HYROYLQJ�SURFHVV�DV�ZHOO�DV�WKH�LQGLYLGXDO�HYROXWLRQ�DQG�DVVHVV�WKH�LQFLGHQFH�SHUIRUPHG�E\�WKH�
WHDFKHU��

7KH�TXHVWLRQQDLUH�LV�VWUXFWXUHG�LQ�WKUHH�FRQWHQW�PRGXOHV�ZLWK�WKHLU�FRUUHVSRQGLQJ�VWXG\�YDULDEOHV��
7KH�ILUVW�PRGXOH��LGHQWLI\LQJ�GDWD��LV�GHGLFDWHG�WR�FHUWDLQ�VWXGHQWV¶�VRFLR�GHPRJUDSKLF�FKDUDFWHULVWLFV��
$�VHFRQG�JURXS�RI�YDULDEOHV�H[SORUHV�WKH�UHDVRQ�ZK\�VWXGHQWV�VHOHFWHG�WKHLU�(GXFDWLRQ�PDMRU�DW�WKH�
XQLYHUVLW\�� VWXGHQWV¶� NQRZOHGJH� DERXW� WKH� VSHFLILF� SHGDJRJLFDO� PRGHO� RI� WKH� XQLYHUVLW\� FHQWHU��
VWXGHQWV¶� H[SHFWDWLRQV� DQG�� DVVHVVPHQW� RI� WKH� VXEMHFW�� 7KH� WKLUG�PRGXOH� DQDO\]HV� WKH� NQRZOHGJH�
YDULDEOHV��JHQHUDO�FRQFHSWV�RQ�WKH�VXEMHFW�DQG�RWKHUV�UHODWHG�WR�WKH�UHVHDUFKLQJ�SURFHVV��

7KH�LQIRUPDWLRQ�ZDV�FROOHFWHG�GXULQJ�FODVV�WLPH�DQG�DSSOLHG�IRU�WKH�SHULRG�RI�WKH�ODVW�VHPHVWHU�RI�
�����DQG�WKH�ILUVW�VHPHVWHU�RI�������IRUPHG�E\�IRXU�JURXSV�RI�³/LIH�+LVWRU\´�RI�WKH��QG�WHUP�RI�WKH�
%DVLF� (GXFDWLRQ� PDMRU� DW� 81$(�� 7KH� IROORZLQJ� VHFWLRQ� SUHVHQWV� WKH� UHVXOWV� RI� WKH� GHVFULSWLYH�
DQDO\VLV�SHU�SHUFHQWDJH�E\�YDULDEOH�DQG��WKH�W�VWDWLVWLFDO�WHVW�KDV�DOVR�EHHQ�DSSOLHG�IRU�WKH�VDPSOHV�
UHODWHG�WR�WKH�SXUSRVH�RI�LGHQWLI\LQJ�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�WKH�REWDLQHG�DQVZHUV�WR�WKH�WZR�
TXHVWLRQQDLUHV��7KH�VRIWZDUH�5�Y�������ZDV�XVHG�IRU�WKH�VWDWLVWLFDO�DQDO\VLV��

�� 5HVXOWV�DQG�DUJXPHQWDWLRQ�

����)LUVW�PRGXOH��FKDUDFWHUL]DWLRQ�RI�WKH�VWXGHQW�DQDO\]HG�SRSXODWLRQ��
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7KH� LQYHVWLJDWHG� JURXS� RI� VWXGHQWV
� JHRJUDSKLFDO� RULJHQ� � SUHVHQWV� D� SUHGRPLQDQW� ILJXUH� LQ�&DxDU�
SDULVK�ZKHUH�WKH�XQLYHUVLW\�LV�ORFDWHG��DQG�LWV�ERUGHULQJ�QHLJKERUH��$]XD\��ZKLFK�SURYLGH�WKH�KLJKHVW�
SHUFHQWDJH�RI�VWXGHQW�UHSUHVHQWDWLRQ�LQ�WKLV�LQVWLWXWLRQ��

7KH�ILUVW�JURXS��IRUPHG�E\�WKH�VWXGHQWV�RI�WKH��QG�6HPHVWHU�RI�������LV�IRUPHG�E\����VWXGHQWV�IURP�
ZKLFK�����DUH�ZRPHQ�DQG�����DUH�PHQ��ZKRVH�DJHV�DUH�JURXSHG�LQ�WZR�LQWHUYDOV������EHWZHHQ����
DQG����\HDUV�ROG�DQG�����DUH����RU�ROGHU��ZKHUH�WKH�DYHUDJH�DJH�LV����\HDUV�ROG��

7KH� VHFRQG�JURXS�� LQWHJUDWHG�E\� WKH� VWXGHQWV� RI� WKH� �VW�6HPHVWHU� RI� ������ LV� FRPSRVHG�RI� ���
VWXGHQWV�DQG�GLVWULEXWHG�E\�����ZRPHQ�DQG�����PHQ�JURXSHG�LQ�WZR�DJH�JURXSV������EHWZHHQ����
DQG����\HDUV�ROG�DQG�����DUH����RU�ROGHU��EHLQJ����WKH�DYHUDJH�DJH��

$�GLVWLQFWLYH�IHDWXUH�LQ�UHJDUGV�WR�WKH�HGXFDWLRQDO�RULJLQ�RI�WKH�OHJDO�QDWXUH�RI�WKH�VFKRROV�EHIRUH�
XQLYHUVLW\��LV�WKDW�PRUH�WKDQ�����RI�WKH�VWXGHQWV�FRPH�IURP�SXEOLF�KLJK�VFKRROV��:KLOH�EHWZHHQ�����
WR�����FRPH�IURP�SULYDWH�KLJK�VFKRROV��DQG�D�ORZHU�SHUFHQWDJH�RI�OHJDO�PL[HG�LQVWLWXWLRQV��SULYDWH�
VFKRROV�ILQDQFHG�E\�WKH�(FXDGRULDQ�JRYHUQPHQW���

,Q�UHODWLRQ�WR�WKH�PDULWDO�VWDWXV�RI�WKHVH�OHDUQHUV��D�KLJK�SHUFHQWDJH�RI�VWXGHQWV�DUH�VLQJOH��EHWZHHQ�
����LQ�WKH��VW�WHUP�RI������������QG�WHUP�RI�������DQG�����UHVSHFWLYHO\��KRZHYHU��EHWZHHQ����DQG�
����SUHVHQW�IDPLO\�UHVSRQVLELOLWLHV��

)URP�WKH�SRLQW�RI�YLHZ�RI�HWKQLF�VHOI�UHFRJQLWLRQ��EHWZHHQ�����DQG������DUH�GHILQHG�DV�PHVWL]R�
�PL[WXUH�EHWZHHQ�ZKLWH�DQG�QDWLYH�6RXWKDPHULFDQ�UDFHV����

���� 6HFRQG� PRGXOH�� PRWLYDWLRQ� LQ� FDUHHU� FKRLFH�� NQRZOHGJH� RI� WKH� SHGDJRJLFDO� PRGHO��
H[SHFWDWLRQV�RI�WKH�VXEMHFW�DQG�DVVHVVPHQW�

7ZR�UHOHYDQW�DVSHFWV�GUDZ�DWWHQWLRQ�WR�WKH�REWDLQHG�UHVXOWV��RQ�WKH�RQH�KDQG��WKH�LPPHQVH�PDMRULW\�RI�
WKH�VWXGHQWV��REMHFW�RI�WKH�FXUUHQW�VWXG\��DUH�DGMXVWHG�WR�WKH�FULWHULD�DQG�YDOXHV�WKDW�VKRXOG�SUHYDLO�LQ�
WKH�FKRLFH�RI�WKH�UHDVRQV�ZK\�WR�EHFRPH�SURIHVVLRQDOV�LQ�WKHLU�ILHOGV�RI�VWXG\�DQG��VHFRQGO\��D�FOHDU�
FRUUHVSRQGHQFH�EHWZHHQ�WKH�DQVZHUV�RIIHUHG�LQ�WKH�SUHYLRXV�DQG�VXEVHTXHQW�WHVWV�LV�REVHUYHG��

)URP�D�GLIIHUHQW�SHUVSHFWLYH��WKLV�PRGXOH�WULHV�WR�GHWHFW�WKH�SUHYLRXV�NQRZOHGJH�WKDW�WKHVH�VWXGHQWV�
SUHVHQW�DERXW�WKH�3HGDJRJLFDO�0RGHO�RI�WKHLU�XQLYHUVLW\�FHQWHUV�WKURXJK�WZR�TXHVWLRQV��RQH�FORVHG��
ZKHUH�WKH�TXHVWLRQV�VWDWHV��LI�\RX�NQRZ��RU��LI�\RX�GR�QRW�NQRZ��WKH�HGXFDWLRQDO�PRGHO��DQG�DQRWKHU�
RSHQ�TXHVWLRQ��ZKHUH�D�ZULWWHQ�H[SODQDWLRQ�LV�UHTXLUHG�DERXW�³\RXU�DELOLW\«´�LQ�WKLV�UHJDUG�ZLWK�WKH�
LGHD�RI�YHULI\LQJ�WKH�SUHYLRXV�UHVSRQVH��

5HJDUGLQJ�WKH�JURXS�RI�VWXGHQWV�LQ�WKH�VHFRQG�VHPHVWHU�RI������� LW�FDQ�EH�REVHUYHG�WKDW� LQ� WKH�
SUH�WHVW�SKDVH���������RI�WKHP�DQVZHUHG�WKDW�WKH\�NQHZ�WKH�3HGDJRJLFDO�0RGHO�DQG�LQ�WKH�SRVW�WHVW�
WKDW�UHVXOW�ZDV�LQFUHDVHG�XS�WR������7KXV��GHVSLWH�WKH�KLJK�LQLWLDO�NQRZOHGJH��WKLV�YDULDEOH�XQGHUJRHV�
D�VLJQLILFDQW�FKDQJH��VLQFH�WKH�YDOXH�SURYLGHG�E\�WKH�VWDWLVWLFDO�W�WHVW�LV��������

:KLOH�WKH�JURXS�IURP�WKH�ILUVW�VHPHVWHU�RI�������LQ�WKH�SUH�WHVW�SKDVH������DQVZHUHG�WKDW�WKH\�
NQRZ� WKH� 3HGDJRJLFDO�0RGHO� DQG� LQ� WKH� SRVW�WHVW� WKDW� UHVXOW� LV� LQFUHDVHG� XS� WR� �����ZKLFK� DOVR�
WUDQVODWHV�LQWR�D�VLJQLILFDQW�FKDQJH����������

:LWK�WKH�LGHD�RI�YHULI\LQJ�WKLV�LQIRUPDWLRQ��LW�ZDV�UHTXHVWHG�WR�WKH�VWXGHQWV�WR�SURYLGH�D�GHILQLWLRQ�
IRU�WKH�SHGDJRJLFDO�PRGHO��WKHQ�LW�FRXOG�EH�REVHUYHG�WKDW�WKH�ILUVW�JURXS�LQ�WKH�SUH�WHVW�RQO\�������
UHVSRQGHG� DGHTXDWHO\� DQG� WKLV� SHUFHQWDJH� LQFUHDVHG� WR� ������� LQ� WKH� SRVW� �WHVW��:KLOH� SDUWLDOO\�
DGHTXDWH�DQVZHUV�LQ�WKH�SUH�WHVW�ZHUH��������DQG�LQ�WKH�SRVW�WHVW�WKH\�LQFUHDVHG�WR���������:KHUHDV��
LQDGHTXDWH�UHVSRQVHV�LQ�WKH�ILUVW�SKDVH�RIIHUHG��������DQG�IHOO�WR�������LQ�WKH�SRVW�WHVW��+RZHYHU��
ZH�PXVW�SRLQW�RXW�WKDW��������GLG�QRW�DSSO\�LQ�WKH�SUH�WHVW�DQG�������LQ�WKH�SRVW�WHVW��,Q�DQ\�FDVH��LW�
VKRXOG�EH�QRWHG� WKDW� VLJQLILFDQW�FKDQJHV�FRQILUPHG�E\� WKH� W WHVW� ��������DUH�DOVR�REVHUYHG� LQ� WKLV�
YDULDEOH��

:KLOH�LQ�WKH��QG�JURXS�RI�VWXGHQWV�LW�LV�GHWHUPLQHG�WKDW�QRW�D�VLQJOH�VWXGHQW�UHVSRQGHG�DGHTXDWHO\�
GXULQJ� WKH� SUH�WHVW��2Q� WKH� RWKHU� KDQG�� LQ� WKH� SRVW�WHVW�� ���� DQVZHUHG� FRUUHFWO\��:KLOH� SDUWLDOO\�
DGHTXDWH� UHVSRQVHV� UHPDLQHG� VWDEOH� DW� ����� ERWK� LQ� WKH� SUH�WHVW� DQG� SRVW�WHVW�� DQG� LQDGHTXDWH�
UHVSRQVHV� IHOO� IURP� ���� WR� ��� LQ� WKH� SRVW�WHVW�� 7KLV� HYROXWLRQ� DOVR� RIIHUV� VLJQLILFDQW� FKDQJHV�
FRQILUPHG�E\�WKH�LQGH[�REWDLQHG�LQ�WKH�W�WHVW����������

��



������,QLWLDO�H[SHFWDWLRQ�RQ�WKH�VXEMHFW�
2QH�DVSHFW�WKDW�ZH�ZHUH�LQWHUHVWHG�LQ�ILQGLQJ�RXW�ZDV�IRFXVHG�RQ�WKH�H[SHFWDWLRQV�JHQHUDWHG�E\�WKH�
VWXGHQWV�RQ�WKH�VXEMHFW�DW�WKH�EHJLQQLQJ�RI�WKH�VHPHVWHU��,Q�WKLV�FDVH��WKH�PDLQ�H[SHFWDWLRQV�IRU�ERWK�
VHPHVWHUV�ZHUH���/HDUQ�WR�SXW�LW�LQWR�SUDFWLFH����LPSURYH�VNLOOV�IRU�D�SURIHVVLRQDO�IXWXUH��DQG��WUDLQ�WR�
LQYHVWLJDWH���7KHVH�DQG�WKH�VHW�RI�H[SHFWDWLRQV�RXWOLQHG�VKRZ��LQ�RXU�RSLQLRQ��D�GHILQLWH�GHJUHH�RI�
PDWXULW\�IURP�WKH�VWXGHQWV¶�SDUW��
������$VVHVVPHQW�LQ�UHJDUGV�WR�WKH�WHDFKLQJ�RI�WKH�VXEMHFW�
,I�LW�ZDV�LPSRUWDQW�WR�ILQG�RXW�WKH�VWXGHQWV¶�H[SHFWDWLRQV�LQ�WKH�LQLWLDO�PRPHQWV��LW�ZRXOG�EH�QR�OHVV�
UHOHYDQW�WR�NQRZ�WKHLU�DVVHVVPHQW�RI�WKH�WUDLQLQJ�SURFHVV�UHFHLYHG�DW�WKH�HQG�RI�WKH�F\FOH��7KH�UHVXOWV�
RI�WKH�HYDOXDWLRQ�PDGH�WR�WKH�VWXGHQWV�LV�SRVLWLYH��DOWKRXJK�WKLV�GRHV�QRW�SUHYHQW�D�UHIOHFWLRQ�RQ�WKH�
SRVVLELOLW\�RI�DFWLYDWLQJ�D�JUHDWHU�GLYHUVLILFDWLRQ�LQ�WKH�DFWLRQV��

����7KLUG�PRGXOH��FRQFHSWXDO�DVVLPLODWLRQ�

������$VVLPLODWLRQ�RI�WKH�UHVHDUFK�DFWLRQ�FRQFHSW�
7KH�LQGLFDWRU�REWDLQHG�E\�WKH�VWXGHQWV�RI�WKH��QG�VHPHVWHU�RI������DERXW�WKLV�FRQFHSW�LQ�WKH�SUH�WHVW�
RIIHUV�D�KLJKO\�SHUWXUELQJ�GDWD��VLQFH�RQO\�������RI�VWXGHQWV�GHPRQVWUDWH�NQRZOHGJH�FDSDFLW\��:KLOH�
�������RIIHU�D�SDUWLDOO\�DGHTXDWH�UHVSRQVH�DQG�������GR�QRW�SRVVHVV�FRQFHSWXDO�PDVWHU\��+RZHYHU��
WKH�GDWD�UHFRUGHG�LQ�WKH�SRVW�WHVW�SURYLGH�DQ�LQFUHDVH�LQ�WKH�DSSURSULDWH�UHVSRQVHV����������DQG�D�
GHFUHDVH� RI� ��� SRLQWV� LQ� WKH� LQDGHTXDWH� RQHV�� +RZHYHU�� LW� JURZV� LQ� DOPRVW� ��� SRLQWV� SDUWLDOO\�
DGHTXDWH��

:KLOH� WKH� UHVXOW� RI� WKH� VWXGHQWV� RI� WKH� �VW� VHPHVWHU� RI� ����� LQ� WKH� SUH�WHVW� SKDVH� RIIHUV� VRPH�
QHJDWLYH�GDWD��VLQFH�RQO\����RI�WKH�VWXGHQWV�GHPRQVWUDWH�WR�KDYH�NQRZOHGJH�FDSDFLW\��:KLOH�����
RIIHU�SDUWLDOO\�DGHTXDWH�DQVZHUV�DQG�����GR�QRW�SRVVHVV�FRQFHSWXDO�PDVWHU\��+RZHYHU��WKH�SRVW�WHVW�
SURYLGHV�DQ�LQFUHDVH�LQ�DGHTXDWH�UHVSRQVHV��$V�D�UHVXOW�RI�WKLV�HYROXWLRQ��WKH�REWDLQHG�LQGH[�UHJLVWHUV�
D�FKDQJH�LQ�WKH�FRQFHSWXDO�DVVLPLODWLRQ�LQ�WKH�VWDWLVWLFDO�W�WHVW����������
������$VVLPLODWLRQ�RI�WKH�SXUSRVHV�SXUVXHG�E\�WKH�DFWLRQ�UHVHDUFK�
7KH�LQGLFDWRU�RI�NQRZOHGJH�DERXW�WKH�SXUSRVHV�RI�DFWLRQ�UHVHDUFK�IURP�WKH�VWXGHQWV�RI�WKH�VHFRQG�
VHPHVWHU� RI� ����� LQ� WKH� SUH�WHVW� DOVR� WKURZV� DQRWKHU� DODUPLQJ� GDWD�� VLQFH� RQO\� ������ UHVSRQGV�
DGHTXDWHO\��:KLOH� WKRVH� WKDW� UHVSRQG�SDUWLDOO\�DGHTXDWHO\�DQG� LQDGHTXDWHO\�DUH�GLVWULEXWHG�ZLWK�D�
YHU\�VLPLODU�ZHLJKW��EHWZHHQ��������DQG��������UHVSHFWLYHO\��2Q�WKH�RWKHU�KDQG��WKH�HYROXWLRQ�RI�
WKHVH�GDWD� LQ� WKH�SRVW�WHVW�GUDZV�D� VLJQLILFDQW� UHGXFWLRQ�RI� LQDGHTXDWH� UHVSRQVHV�� IURP�������� WR�
��������D�KLJK�JURZWK�RI�SDUWLDOO\�DGHTXDWH�RQHV�WKDW�UHDFKHV������DQG�D�VFDQW�JURZWK�RI�������LQ�
WKH�DSSURSULDWH�RQHV��

,Q�D�VLPLODU�ZD\�� WKH� LQGLFDWRU�REWDLQHG�E\�WKH�VWXGHQWV�RI� WKH��VW�VHPHVWHU� LQ� WKH�SUH�WHVW�DOVR�
RIIHUV�D�GLVWXUELQJ�IDFW��VLQFH�RQO\����UHVSRQG�DGHTXDWHO\��:KLOH�SDUWLDOO\�DGHTXDWH�DQG�LQDGHTXDWH�
UHVSRQVHV�DUH�GLVWULEXWHG�ZLWK�����DQG�����UHVSHFWLYHO\��2Q�WKH�RWKHU�KDQG��WKH�UHJLVWUDWLRQ�RI�WKHVH�
GDWD�LQ�WKH�SRVW�WHVW�GUDZV�D�VLJQLILFDQW�UHGXFWLRQ�LQ�LQDGHTXDWH�RQHV��IURP�����WR�����D�KLJK�JURZWK�
LQ�WKH�DGHTXDWH�RQHV�WKDW�UHDFKHV������DQG�D�GHFUHDVH�RI�WZR�SRLQWV�LQ�SDUWLDOO\�DGHTXDWH�RQHV��,Q�
VXFK�D�ZD\�WKDW�WKH�GDWD�REWDLQHG�LQ�WKH�VWDWLVWLFDO�W WHVW���������VKRZV�D�VLJQLILFDQW�DGYDQFH�LQ�WKLV�
OHDUQLQJ�SURFHVV��
������$VVLPLODWLRQ�RQ�WKH�SKDVHV�RI�DQ�LQYHVWLJDWLRQ�
7KLV�LQGLFDWRU�RI�NQRZOHGJH�DERXW�WKH�SKDVHV�RI�D�UHVHDUFK�LQ�WKH�VWXGHQWV�RI�WKH��QG�VHPHVWHU�RI������
LV� WKH�RQO\�YDULDEOH�ZKHUH� WKH�SHUFHQWDJH�REWDLQHG� LQ� WKH�SUH�WHVW�SURYLGHV�D�KLJKO\�SRVLWLYH�GDWD��
VLQFH� ������� UHVSRQGV� DSSURSULDWHO\�� DW� WKH� WLPH�� WKDW� LQDGHTXDWH� UHVSRQVHV� DUH� DW� ������� DQG�
SDUWLDOO\� DGHTXDWH� UHVSRQVHV� UHSUHVHQW� ��������7KH�SRVW�WHVW� GDWD� VKRZV� D� VLJQLILFDQW� LQFUHDVH� LQ�
DVVLPLODWLRQ����������DQG�D�GHFUHDVH�RI�DOPRVW�WHQ�SRLQWV�UHVSHFWLYHO\�LQ�WKH�SDUWLDOO\�DGHTXDWH�DQG�
LQDGHTXDWH�UHVSRQVHV��

,Q�UHJDUGV�WR�WKH�ILUVW�KDOI�RI�������WKH�VDPH�SUHYLRXV�WUHQG�LV�UHSHDWHG��ZLWK�D�SHUFHQWDJH�LQ�WKH�
KLJKO\�SRVLWLYH�SUHWHVW������UHVSRQG�DSSURSULDWHO\��ZKLOH�LQDGHTXDWH�UHVSRQVHV�DUH�����DQG�SDUWLDOO\�
DGHTXDWH�UHVSRQVHV�UHSUHVHQW�D�����7KHVH�SHUFHQWDJHV�DUH�LPSURYHG�LQ�WKH�ODWHU�SKDVH�ZLWK�D�JURZWK�
LQ�DVVLPLODWLRQ�WKDW�UHDFKHV������D�GHFUHDVH�RI�HOHYHQ�SRLQWV�LQ�WKH�SDUWLDOO\�DGHTXDWH�DQVZHUV�DQG�D�
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GHFUHDVH�RI����SRLQWV� LQ� WKH� LQDGHTXDWH�RQHV�� ,Q� WKLV�ZD\�� WKH� W� �������� WHVW� VKRZV� WKH�VLJQLILFDQW�
H[LVWHQFH�RI�FRQFHSWXDO�DVVLPLODWLRQ��
������$VVLPLODWLRQ�RQ�TXDOLWDWLYH�TXDQWLWDWLYH�UHVHDUFK�FRQFHSWV�
,Q�WKLV�FDVH�WKH�SUHGRPLQDQW�LQGLFDWRU�RI�WKH�VWXGHQWV�RI�WKH��QG�VHPHVWHU�RI������FRUUHVSRQGV�WR�WKH�
SDUWLDOO\�DGHTXDWH�DQVZHUV��ZKLFK�LV�SODFHG�ZLWK�D�UHOHYDQW�ZHLJKW��ERWK�LQ�WKH�SUH�WHVW�DQG�SRVW�WHVW��
ZLWK��������DQG��������UHVSHFWLYHO\��

$OVR��WKLV�SUHFDULRXVQHVV�LQ�UHJDUGV�WR�WKLV�FRQFHSWXDO�GRPDLQ�LV�HYLGHQW�LQ�WKH�VWXGHQWV�RI�WKH�ILUVW�
VHPHVWHU� RI� ����� ZLWK� D� QXOO� UHSUHVHQWDWLRQ� RI� WKH� DSSURSULDWH� DQVZHUV�� ZLWK� ���� RI� SDUWLDOO\�
DGHTXDWH� DQG� ���� LQDGHTXDWH� LQ� WKH� SUH�WHVW�� +RZHYHU�� LQ� WKH� SRVW�WHVW� SKDVH� D� UHOHYDQW�
WUDQVIRUPDWLRQ�WDNHV�SODFH��VLQFH�����RI�WKH�DQVZHUV�DUH�DGHTXDWH������SDUWLDOO\�DGHTXDWH�DQG����
LQDGHTXDWH��7KLV�HYROXWLRQ�LV�WUDQVODWHG�LQWR�WKH�LQGH[�RI�WKH�W�WHVW���������WKDW�FRQILUPV�D�PDUNHG�
FKDQJH�LQ�OHDUQLQJ��
������$VVLPLODWLRQ�RQ�WKH�FRQFHSW�RI�+LVWRULD�GH�9LGD��/LIH�6WRU\��
7KH�LQGLFDWRUV�RI�NQRZOHGJH�RQ�WKH�FRQFHSW�RI�/LIH�+LVWRU\�RI�WKH�VWXGHQWV�RI�WKH��QG�VHPHVWHU�RI�
�����LQ�WKH�SUH�WHVW�UHJLVWHU�DQ�DOPRVW�EDODQFHG�SHUFHQWDJH�GLVWULEXWLRQ�EHWZHHQ�SDUWLDOO\�DGHTXDWH�
UHVSRQVHV����������DQG�LQDGHTXDWH�UHVSRQVHV�����������ZKRVH�LQGH[HV�DUH�SUHGRPLQDQW�FRPSDUHG�WR�
WKH�DSSURSULDWH�DQVZHUV����������+RZHYHU��WKDW�FXUYH�FKDQJHV�GUDPDWLFDOO\�LQ�WKH�SRVW�WHVW��ZKHUH�
WKH� ULJKW� UHVSRQVHV� H[SHULHQFH� D� JURZWK� RI� DOPRVW� ��� SRLQWV�� ZKLOH� D� VLJQLILFDQW� GHFUHDVH� LQ�
LQDSSURSULDWH�UHVSRQVHV�RFFXUV�E\������:KLOH�WKH�SDUWLDOO\�DGHTXDWH�RQHV�SUHVHQW�SHUFHQWDJHV�VLPLODU�
WR�WKRVH�REWDLQHG�LQ�WKH�SUH�WHVW��

:KLOH�WKH�VWXGHQWV�RI�WKH��VW�VHPHVWHU�RI������LQ�WKH�SUH�WHVW�UHJLVWHU�D�ORZ�SHUFHQWDJH�RI�DGHTXDWH�
DQVZHUV�����������RI�SDUWLDOO\�DGHTXDWH�DQG�����LQDGHTXDWH��+RZHYHU��WKHUH�LV�DJDLQ�D�FKDQJH�RI�
WUHQG�LQ�WKH�SRVW�WHVW��ZKHUH�WKH�ULJKW�DQVZHUV�JURZ����SRLQWV��ZKLOH�WKH�SDUWLDOO\�LQDGHTXDWH�RQHV�
GHFUHDVH����SRLQWV�DQG�WKH�LQDGHTXDWH�RQHV�DUH�UHGXFHG�E\����SRLQWV��7KXV��WKH�LQGH[�RIIHUHG�E\�WKH�W�
WHVW���������SRLQWV�WRZDUGV�D�VLJQLILFDQW�FRQFHSWXDO�OHDUQLQJ��
������$VVLPLODWLRQ�RQ�WKH�LQVWUXPHQWV�XVHG�LQ�WKH�FRQVWUXFWLRQ�RI�/LIH�6WRU\�
7KLV�YDULDEOH�SUHVHQWV�YHU\�VLPLODU�LQGLFDWRUV�WR�WKH�HYROXWLRQ�GHVFULEHG�LQ�WKH�SUHFHGLQJ�SDUDJUDSK�LQ�
WKH�JURXS�RI�WKH�VHFRQG�VHPHVWHU�RI�������DOWKRXJK�ZLWK�D�KLJKHU�OHYHO�RI�JURZWK�LQ�WKH�DSSURSULDWH�
DQVZHUV��ZKLFK�ULVH����SRLQWV��D�FRQVLGHUDEOH�GHFUHDVH�RI�WKH�LQDGHTXDWH�RQHV��WKDW�JR�GRZQ����SRLQWV��
DQG�D�SHUFHQWDJH�VWDELOLW\�EHWZHHQ��������DQG�������EHWZHHQ�ERWK�PHDVXUHPHQWV� LQ�WKH�SDUWLDOO\�
DGHTXDWH�UHVSRQVHV��

7KH�VWXGHQWV�RI� WKH�ILUVW�VHPHVWHU�RI������SUHVHQW�DFFHSWDEOH�SUHYLRXV� LQGLFDWRUV��ZLWK�����RI�
DGHTXDWH�DQVZHUV������SDUWLDOO\�DGHTXDWH�DQG�����LQDGHTXDWH��:KLOH�LWV�WHQGHQF\�LQ�WKH�SRVW�WHVW�
LQGLFDWHV�D�VXEVWDQWLDO�DGYDQFH�RI�WKH�DGHTXDWH�UHVSRQVHV�WKDW�JURZ����SRLQWV��D�GHFUHDVH�RI����SRLQWV�
LQ�WKH�SDUWLDOO\�DGHTXDWH�RQHV�DQG�D�GHFUHDVH�RI����SRLQWV�LQ�WKH�LQDGHTXDWH�RQHV��$V�D�UHVXOW�RI�WKLV�
HYROXWLRQ�� WKH� W� �������� WHVW� FRQILUPV� WKH� H[LVWHQFH� RI� D� VLJQLILFDQW� FKDQJH� LQ� LWV� FRQFHSWXDO�
DVVLPLODWLRQ��
������$VVLPLODWLRQ�RI�WKH�K\SRWKHVLV�FRQFHSW�
7KLV�LV�DQRWKHU�RQH�RI�WKH�LQGLFDWRUV�RI�WKH�VWXGHQWV�RI�WKH��QG�VHPHVWHU�RI�������ZKLFK�LQ�WKH�SUH�WHVW�
SKDVH�SUHVHQW�XQEDODQFHG�LQGH[HV�EHWZHHQ�WKH�SDUWLDOO\�DGHTXDWH�DQVZHUV�LQ�UHJDUGV�WR�WKH�DGHTXDWH�
DQG�WKH�LQDGHTXDWH�RQHV��ZLWK�D�SUHGRPLQDQFH�RI�WKH�ILUVW��ZKLFK�UHDFKHV�����FRPSDUHG�WR�WKH�VHFRQG��
ZLWK� ������� DQG� WKH� LQDGHTXDWH� RQHV� ZLWK� ��������2Q� WKH� RWKHU� KDQG�� WKH� GDWD� REWDLQHG� LQ� WKH�
SRVW�WHVW��LQ�VSLWH�RI�DQ�LQFUHDVH�LQ�ERWK�DGHTXDWH�DQG�LQDGHTXDWH�UHVSRQVHV��JUHZ�DOPRVW�����LQ�ERWK��
EXW�GLG�QRW�FRXQWHUDFW�WKH�JURZWK�RI�DOPRVW���SRLQWV�RI�WKH�SDUWLDOO\�DGHTXDWH��

7KH�VWXGHQWV�RI�WKH�ILUVW�VHPHVWHU�RI������SUHVHQW�VRPH�LQGLFDWRUV�LQ�WKH�SUH�WHVW�SKDVH�WKDW�VKRZ�D�
OLPLWHG�FRQFHSWXDO�PDVWHU\��DV�RQO\����RI�WKH�DQVZHUV�DUH�DGHTXDWH������SDUWLDOO\�LQDGHTXDWH�DQG�
����LQDGHTXDWH��,Q�WKH�VDPH�ZD\�DV�LQ�WKH�SUHYLRXV�FDVHV��WKH�UHVXOWV�REWDLQHG�LQ�WKH�SRVW�WHVW�FRPH�WR�
UHJLVWHU�D�JURZWK�RI����SRLQWV�LQ�WKH�VXFFHVVIXO�RQHV��D�GHFUHDVH�RI����SRLQWV�LQ�WKH�SDUWLDOO\�DGHTXDWH�
RQHV�DQG�D�GHFUHDVH�RI����SRLQWV�LQ�WKH�LQDGHTXDWH�RQHV��6R�WKH�YDOXH�WKURZQ�E\�WKH�W�WHVW���������
YHULILHV�D�VLJQLILFDQW�FKDQJH�LQ�OHDUQLQJ��
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�� &RQFOXVLRQV��

7KH�SURILOH�RI�WKH�VWXGHQWV�VWXGLHG�VKRZV�FHUWDLQ�VLPLODU�FKDUDFWHULVWLFV��PRVW�RI�WKHP�FRPH�IURP�WKH�
PDLQ�JHRJUDSKLFDO�DUHD�ZKHUH�WKH�XQLYHUVLW\�LV�ORFDWHG�DQG�LWV�QHDU�VXUURXQGLQJV��,W�LV�REVHUYHG�WKDW�
WKH�DJHV�RI�WKH�VWXGHQWV��LQ�UHODWLRQ�WR�WKH�VHPHVWHU�F\FOH�WKH\�DWWHQG��DUH�KLJKHU�WKDQ�ZKDW�LV�H[SHFWHG�
IRU�VWXGHQWV�ZKR�VWXG\�VHFRQG�VHPHVWHU�DW�XQLYHUVLW\��$�SURSRUWLRQDO�EDODQFH�RI�JHQGHU�LV�HYLGHQW�
DPRQJ�WKH�VWXGLHG�VWXGHQWV��PRVW�FRPH�IURP�SXEOLF�HGXFDWLRQDO�VFKRROV��7KH�PDMRULW\�RI�VWXGHQWV�
SUHVHQW�D�FLYLO�PDUULWDO�VWDWXV�OHJDOO\�LQIRUPHG�DV�VLQJOH�DQG�����KDYH�IDPLO\�UHVSRQVLELOLWLHV��)LQDOO\��
HWKQLFDOO\�D�VHOI�GHILQHG�VWXGHQW�KHJHPRQ\�DV�D�PHVWL]R�LV�FRQILUPHG�

$�VHFRQG�GHWHFWHG�DVSHFW�VKRZV�WKH�H[LVWHQFH�RI�D�KLJK�GHJUHH�RI�PRWLYDWLRQDO�PDWXULW\�DW�WKH�WLPH�
RI�FKRRVLQJ�WKHLU�8QLYHUVLW\�FDUHHUV��DW�WKH�VDPH�WLPH�WKDW�WKH\�H[SUHVV�FHUWDLQ�H[SHFWDWLRQV�DERXW�WKH�
VXEMHFWV� DQG� D� SRVLWLYH� HYDOXDWLRQ� DORQJ� ZLWK� D� VWURQJ� ODFN� RI� WKH� SHGDJRJLFDO� PRGHOV� RI� WKHLU�
XQLYHUVLW\�FHQWHUV��

$QRWKHU�FKDUDFWHULVWLF��UHIHUUHG�WR�WKH�SUHYLRXV�VWDWH�RQ�WKH�FRJQLWLYH�DQG�VFLHQWLILF�EDVLV��LV�WKH�
GLIILFXOW\�SUHVHQWHG�E\�WKH�DQDO\]HG�VWXGHQWV�LQ�WKH�XQGHUVWDQGLQJ�DQG�DSSOLFDWLRQ�RI�EDVLF�VFLHQWLILF�
NQRZOHGJH��2YHUDOO��LW�FDQ�EH�VDLG�WKDW�WKH�SHUFHQWDJHV�RI�DGHTXDWH�DQVZHUV�UHIHUUHG�WR�WKH�FRQFHSWXDO�
PRGXOH�LQ�WKH�SUH�WHVW�RIIHU�ORZ�LQGH[HV��2Q�WKH�RWKHU�KDQG��WKLV�VLWXDWLRQ��DIWHU�WKH�ILQDO�SKDVH�RI�WKH�
VHPHVWHU� WLPH� OHDUQLQJ� SURFHVV� XQGHUJRHV� D� UHPDUNDEOH� WUDQVIRUPDWLRQ� UHIOHFWHG� LQ� D� VLJQLILFDQW�
VXEVWDQWLDO�DGYDQFH�LQ�WKH�FRQFHSWXDO�DQG�NQRZOHGJH�GRPDLQ�RI�WKH�VXEMHFW��

7KLV�HYROXWLRQ�LQGLFDWHV�WKDW��DW�OHDVW��WKHUH�KDV�EHHQ�OHDUQLQJ�RI�WKH�WDUJHW�NQRZOHGJH�WKURXJKRXW�
WKH� VHPHVWHU� DQG�� WKHUHIRUH�� WKH�ZRUN�GRQH�E\� WKH� WHDFKHU� WKURXJK� WKH�GLIIHUHQW�GLGDFWLF�SUDFWLFDO�
DSSURDFKHV� GHVLJQHG� WRJHWKHU�ZLWK� WKH� DSSOLHG� VWLPXOXV� DFWLRQV� KDYH� EHHQ� DEOH� WR� GHYHORS� VRPH�
LQFLGHQFH�LQ�WKLV�OHDUQLQJ�SURFHVV��,W�KDV�QRW�EHLQJ�DEOH�WR�FOHDUO\�VSHFLI\�LWV�GLPHQVLRQ��DOWKRXJK�LW�
KDV� DOVR� OHG� WR� WKH� FRQFOXVLRQ� RI� GHHSHQLQJ� RQ� WKLV� WHDFKLQJ� H[SHULHQFH� LQ� VXEVHTXHQW� F\FOHV��
7KHUHIRUH��LQGHSHQGHQW�RI�WKH�WHDFKLQJ�VWUDWHJLF�DSSURDFK�XVHG��WKHUH�LV�DOVR�D�G\QDPLF�SURFHVV�RI�
SHUFHQWDJH�JURZWK�LQ�OHDUQLQJ�DQG�D�VLJQLILFDQW�FKDQJH��
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