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/HVVRQ�6WXG\��&ROODERUDWLRQ��,PSURYHPHQW��DQG�5HIOHFWLRQ

$QWKRQ\�3��YDQ�*URQLQJHQ
$VVLVWDQW�3URIHVVRU�RI�0DWKHPDWLFV

0DWKHPDWLFV�'HSDUWPHQW
0LOZDXNHH�6FKRRO�RI�(QJLQHHULQJ

86$

6DUDK�%HQQHWW
$VVLVWDQW�3URIHVVRU�RI�0DWKHPDWLFV

0DWKHPDWLFV�'HSDUWPHQW
8QLYHUVLW\�RI�:LVFRQVLQ�� %DUURQ�&RXQW\

86$

,QWURGXFWLRQ

7HDFKLQJ�PDWKHPDWLFV� DW� D� VPDOO� OLEHUDO� DUWV� FROOHJH SURYLGHV� XQLTXH� FKDOOHQJHV��2XU�PDWKHPDWLFV� GHSDUWPHQW�
WRWDOV�RQO\�IRXU�LQVWUXFWRUV���WKUHH�RI�ZKRP�DUH�UHODWLYHO\�QHZ�WR�WKH�FDPSXV���DOO�WHDFKLQJ GLIIHUHQW�FRXUVHV��7KLV�
FUHDWHV� WKH� ULVN� IRU� RXU� GD\�WR�GD\� DFWLYLWLHV� WR EHFRPH� LVRODWHG� IURP� WKH� EURDGHU� JRDOV� RI� WKH� GHSDUWPHQWDQG�
SRVVLEO\ OHDGLQJ�WR LQFRQVLVWHQFLHV�EHWZHHQ�FRQVHFXWLYH�FRXUVHV�WR�GHYHORS��0RUHRYHU��VWD\LQJ�QDUURZO\�IRFXVHG�
RQ�RXU� LQGLYLGXDO�FRXUVHV�FUHDWHV� WKH�SRWHQWLDO� IRU�D� OHVV�FROOHJLDO� ZRUN� HQYLURQPHQW�� ,Q RUGHU� WR�FRQIURQW� WKHVH�
FKDOOHQJHV�� RXU�GHSDUWPHQW� FRQGXFWHG�D� OHVVRQ� VWXG\�DV� D�YHKLFOH� WR� IDFLOLWDWH� LQWHUGHSDUWPHQWDO� FRPPXQLFDWLRQ�
DQG� WR�IDPLOLDUL]H�RXUVHOYHV�ZLWK� WKH�QHHGV�DQG�DWWLWXGHV�RI�RXU�VWXGHQWV��7UDGLWLRQDOO\� OHVVRQ�VWXG\� LV XVHG�IRU�
SURGXFLQJ�³FDQQHG´�OHVVRQV WKDW�PXOWLSOH�LQVWUXFWRUV�FDQ�SHUIHFW�DQG�VKDUH��IRU�XV��WKH�SURMHFW�ZDV�DOVR�LQWHQGHG�WR�
SURYLGH� DQ�RSSRUWXQLW\� WR� FROODERUDWH� 7KLV� DUWLFOH� GHWDLOV� WKH�SURFHVV�XVHG�DQG� WKH� REVHUYDWLRQV�PDGH� IURP� WKH�
VWXG\�

7KH� IRFXV�RI�RXU� OHVVRQ� VWXG\�ZDV� D� VLQJOH� GD\¶V�FRQWHQW� IURP RXU� FRUH�&ROOHJH�$OJHEUD� FRXUVH��7KLV�ZDV� WKH�
REYLRXV� FKRLFH�� DV�PRVW�RI�RXU� VWXGHQWV�PXVW� WDNH� LW� DV�SDUW� RI� WKH�$VVRFLDWHV�RI�$UWV�GHJUHH� UHTXLUHPHQW��2XU�
LQVWLWXWLRQDO�VXFFHVV�UDWH�ZDV DSSUR[LPDWHO\�����LQ�)DOO��������DW�WKH�KLJKHU�HQG�RI�HVWDEOLVKHG QDWLRQDO�DWWULWLRQ�
UDWHV RI ������� �$GHOPDQ�� ������6PDOO�� ������ 7KH� OHVVRQ� VWXG\�ZDV� OHG� E\� 6DUDK�%HQQHWW ZKR�ZDV� DOVR� WKH�
LQVWUXFWRU�IRU�WKH�FRXUVH��7KH�UHPDLQLQJ�FR�DXWKRUV�SDUWLFLSDWHG�DV�REVHUYHUV�LQ�WKH�VWXG\�

3ODQQLQJ�DQG�3UHVHQWLQJWKH�/HVVRQ

7KH� FRXUVH� LQVWUXFWRU� VSHQW� URXJKO\� KDOI DQ� KRXU� SODQQLQJ� WKH� OHVVRQ RQ� KHU� RZQ� 6KH� SUHSDUHG� 3RZHU3RLQW�
VOLGHV�ZKLFK�LQFOXGHG�FRQWHQW�RQ�HDFK�WRSLF��H[DPSOHV�IRU�WKH�VWXGHQWV�WR�ZRUN�RQ�LQ�JURXSV��DQG�VROXWLRQV�RI�WKH�
H[DPSOHV�IRU� ODWHU�GLVFXVVLRQ��7KH� LQVWUXFWRU�SODQQHG� WR�FRPSOHPHQW� WKH�VOLGHV� WKURXJKRXW� WKH� OHVVRQ�E\�IXUWKHU�
H[SODLQLQJ� WKH� LGHDV� YHUEDOO\� DQG� PDNLQJ� XVH� RI� WKH� ZKLWHERDUG�� 7KH� VWXGHQWV� ZRXOG� EH� H[SHFWHG� WR� DFWLYHO\�
SDUWLFLSDWH�E\ FRPSOHWLQJ�H[HUFLVHV�SUHVHQWHG�RQ�WKH�VOLGHV�LQ�JURXSV�RI�WKUHH�RU IRXU��7KLV�ZRXOG�EH�IROORZHG�E\�
DQ� LQVWUXFWRU�OHG� GLVFXVVLRQ RI� WKHLU� VROXWLRQV� 7KH� SODQQHG� IRUPDW� RI� WKH� OHVVRQ�ZDV� VWDQGDUG� SUDFWLFH� IRU� WKLV�
FODVV�

7KLV OHVVRQ� SODQ� ZDV� SUHVHQWHG� WR� WKH� JURXS� GXULQJ� DQ� KRXU�ORQJ� GLVFXVVLRQ�� 7KLV�ZDV� DQ� LPSRUWDQW� VWDJH��QRW�
RQO\�LQ�KHOSLQJ�WR�LPSURYH�WKH�OHVVRQ��EXW�DOVR�DVD�JRRG�RSSRUWXQLW\ IRU�WKH�PHPEHUV�RI�RXU�VPDOO GHSDUWPHQW�WR�
GLVFXVV�SHGDJRJ\��:H�KDG�FRQVLGHUDEOH GLVFXVVLRQ�FHQWHUHG�DURXQG�WKH�DPRXQW�RI�FRQWHQW�RQ�WKH�VOLGH���7KLV�OHG�
WR�D�GLVFXVVLRQ�DERXW�WKH�HIIHFWLYH�XVH�RI�3RZHU3RLQW LQ�WKH�FODVVURRP��$V�D�UHVXOW��WKH�LQVWUXFWRU�PDGH�WKH�VOLGHV�
OHVV� GHQVH� LQ� RUGHUWR� LPSURYHV FRPSUHKHQVLRQ�� )XUWKHU� IHHGEDFN� IURP� WKH� SODQQLQJ� WHDP� UHVXOWHG� LQ� DGGLQJ� D�
VXPPDU\ RI�NH\�FRQFHSWV ZLWK�WKH�JRDO RI�KHOSLQJ�WKH�VWXGHQWV�UHIOHFW�RQ�ZKDW�WKH\�KDG�OHDUQHG�GXULQJ�WKH�OHVVRQ��
7KH�OHVVRQ�FRQVLVWHG�RI�GLVFXVVLQJ WKH�IROORZLQJ�DOJHEUDLF�WRSLFV�



��&HQWUH�IRU�3URPRWLQJ�,GHDV��86$���������������������������������������������������������������������������������������������� ZZZ�LMDVWQHW�FRP

��

Ɣ WKH�JUDSK�RI�WKH�VTXDUH�URRW�IXQFWLRQݕ� ൌ ξݔ�
Ɣ UHIOHFWLRQV�RI�JUDSKV�DFURVV�OLQHV�
Ɣ DQG�SLHFHZLVH�GHILQHG�IXQFWLRQV�DQG�WKHLU�JUDSKV��

7KH� FXUULFXOXPZDV� EDVHG� RQ�'LVFRYHULQJ� $GYDQFHG� $OJHEUD E\0XUGRFN�� .DPLVFKNH�� 	.DPLVFKNH� ZKLFK� LV�
GHVLJQHG� WR� LQWURGXFH� PXOWLSOH� WRSLFV� LQ� SDUDOOHO�� )RU� H[DPSOH�� WKH� JUDSK� RIݕ� ൌ ξݔ LV� YLHZHG� DV� D� ³SDUHQW�
IXQFWLRQ´� ZKLFK LV� WKHQ� XVHG� DV� D� FHQWUDO� H[DPSOH� IRU� GHPRQVWUDWLQJ� UHIOHFWLRQV� RI� JUDSKV� DFURVV� OLQHV�� 7KLV�
SDUWLFXODU�IXQFWLRQ LV�LGHDO�IRU�VWXG\LQJ�UHIOHFWLRQV�DFURVV�YHUWLFDO�OLQHV�EHFDXVH�RI�WKH�DV\PPHWU\�RI�LWV JUDSK��7KH�
LQVWUXFWRU�LQWURGXFHG�WKH�FRQFHSW�RI�SLHFHZLVH�GHILQHG IXQFWLRQV�E\�JLYLQJ�H[DPSOHV�FRPELQLQJ�WKH�VTXDUH�URRW¶V�
JUDSK DORQJ ZLWK�D�OLQHDU�JUDSK��7KLV�ZDV�GRQH�WR�SURYLGH�D�ULFK�VRXUFH�RI�H[DPSOHV�RI�KRZ SLHFHV�RI�JUDSKV FDQ�
ILW�WRJHWKHU�

7KHUH�ZHUH�QLQH�VOLGHV�LQ�WKH�OHVVRQ��7KH�ILUVW�VOLGH�LQWURGXFHG�WKH�JUDSK�RIݕ� ൌ ξݔDV WKH�SDUHQW�IXQFWLRQ�DQG�ZDV�
XVHG� WR� LOOXVWUDWH� WUDQVIRUPDWLRQV�� 6WXGHQWV� ZHUH� SURPSWHG� WR� GLVFXVV� WKH� GRPDLQ� DQG� UDQJH� RI� WKH� VTXDUH�URRW�
IXQFWLRQ��7KH�QH[W�VOLGH�GHILQHG�WKH�UHIOHFWLRQ�RI�D�IXQFWLRQ�DV�D�WUDQVIRUPDWLRQ�WKDW�IOLSV LWV�JUDSKݕ ൌ ݂ሺݔሻDFURVV�
D�OLQH��FUHDWLQJ�LWV�PLUURU�LPDJH��7KH�GHILQLWLRQ�LQFOXGHG�WKH�KRUL]RQWDO�UHIOHFWLRQ�DFURVV�WKH�\�D[LVݕ�� ൌ ݂ሺെݔሻ��
DQG�WKH�YHUWLFDO�UHIOHFWLRQ�DFURVV�WKH�[�D[LVݕ�� ൌ െ݂ሺݔሻ���7KH�WKLUG�VOLGH�H[SODLQHG�D�SLHFHZLVH�GHILQHG IXQFWLRQ�
DV�³D�IXQFWLRQ�WKDW�FRQVLVWV�RI�WZR�RU�PRUH�RUGLQDU\�IXQFWLRQV�GHILQHG�RQ�GLIIHUHQW�GRPDLQV´��7KH�VWXGHQWV�ZHUH�
SURPSWHG�WR�ZRUN�LQ�JURXSV�WR�JUDSK WKH�IROORZLQJ�H[DPSOH�IURP�D VOLGH�

݂ሺݔሻ ൌ ൜
ǡݔʹ ��� െ ͵ ൑ ݔ ൑ Ͳ

ξݔǡ ��� Ͳ ൏ ݔ ൑ ͶǤ
7KH�QH[W�WZR�VOLGHV�VKRZHG�WKH�VWXGHQWV�KRZ�WR�JUDSK WKH�IXQFWLRQ DERYH�RQH�SLHFH�DW�D�WLPHE\�ILUVW�VKRZLQJ WKH�
ݕ ൌ �DVDݔʹ VROLG� OLQH�ZKHUH� WKH� IXQFWLRQ�ZDV� GHILQHG� DQG� DV� D GDVKHG� OLQH� DV� LW� FRQWLQXHG� RQ� HLWKHU� HQG�� �7KH�
VTXDUH�URRW SDUW�RI�WKH�JUDSK�ZDV�WKHQ�LQFOXGHG WR�FRPSOHWH�WKH�SLFWXUH�

7KH� QH[W� H[DPSOH� UHYHUVHG� WKH� WKLQNLQJ SURFHVV�RI� WKH� SUHYLRXV�SUREOHP��7KH VWXGHQWV�ZHUH�SURYLGHG�ZLWK� WKH�
IROORZLQJ�JUDSK RI�D�SLHFHZLVH�GHILQHG IXQFWLRQ�DQG�ZHUH�LQVWHDG�DVNHG WR�ILQG�IRUPXODVGHILQLQJ�LW�

,W�ZDV�QRWHG� WKDW�ERWK�SLHFHV�RI� WKLV�JUDSK ZHUH�UHIOHFWLRQV���RQH�DFURVV�WKH�\�D[LV�DQGRQH DFURVV�WKH�[�D[LV���RI�
SUHYLRXVO\� HQFRXQWHUHG� SDUHQW� IXQFWLRQV�� 6WXGHQWV� ZHUH� SURPSWHG� WR� GHWHUPLQH� ZKLFK� SDUHQW� IXQFWLRQ� ZDV�
UHIOHFWHG�DFURVV�ZKLFK D[LV��1H[W��WKH�VWXGHQWV�ZHUH�DVNHG�ZKLFK�WUDQVODWLRQV�WKH\�ZRXOG�QHHG�WR�SHUIRUP�WR� WKH�
UHIOHFWHG�SDUHQW�IXQFWLRQV�LQ�RUGHU�WR�DFKLHYH�WKH�GHVLUHG�JUDSK��6WXGHQWV�WKHQ�ZRUNHG� LQ�WKHLU�JURXSV�WR�ILQG�WKH�
UHTXLUHG�HTXDWLRQV��7KLV�ZDV�IROORZHG�E\�D�GLVFXVVLRQ�RI�WKH�VROXWLRQ��DJDLQ�SUHVHQWHG�RQ�WKH�VOLGHV�

7KH�ODVW�VOLGH�ZDV�D�VXPPDU\�RI�WKH�WUDQVIRUPDWLRQV�OHDUQHG�LQ�WKH�FODVV��SRLQWLQJ RXW WKDW�D�KRUL]RQWDO�UHIOHFWLRQ�
DFURVV�WKH\�D[LV�LV�GHILQHG�DVݕ� ൌ ݂ሺെݔሻ��DQG�D�YHUWLFDO�UHIOHFWLRQ�DFURVV�WKH�[�D[LV�LV�GHILQHG�DVݕ� ൌ െ݂ሺݔሻ�

$VVHVVLQJ�DQG�2EVHUYLQJ�WKH�/HVVRQ

(VVHQWLDO�WR�DQ\�JRRG�OHVVRQ�VWXG\�LV�D�ZHOO�GHVLJQHG DVVHVVPHQW�WRRO��2XU�DVVHVVPHQW�FRQVLVWHG�RI�WZR�SDUWV��DQ�
DWWLWXGLQDO�VXUYH\�DQG�D�TXL]�RQ� WKH� OHVVRQ FRQWHQW��'XULQJ�RXU�VHFRQG�PHHWLQJ�ZH�FULWLTXHG� WKH�DVVHVVPHQW�DQG�
TXHVWLRQV� DERXW� WKH� OHVVRQ� WKDW� WKH� FRXUVH� LQVWUXFWRU� SURYLGHG�� 7KLV� WRRN� DSSUR[LPDWHO\� RQH� KRXU�� :H KDG�
FRQVLGHUDEOH�GLVFXVVLRQ�RQ�DERXW WKH�VFRSH�RI�LQGLYLGXDO�TXL]�TXHVWLRQV��)RU�LQVWDQFH��FDUH�ZDV�WDNHQ�LQ�VHOHFWLQJ�
WKH�LQSXW�YDOXHV�IRU�HYDOXDWLQJ�WKH�SLHFHZLVH�GHILQHG�IXQFWLRQV�LQ�4XHVWLRQ����RI�WKH�TXL]�
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7KH� DWWLWXGLQDO� VXUYH\� ZDV� DGRSWHG� IURP� WKH� )HQQHPD�6KHUPDQ� 0DWK� $WWLWXGH6FDOHV� �)HQQHPD	� 6KHUPDQ��
������ 6WXGHQWV�ZHUH�DVNHG�WR�UDWH�HDFK�RI�WKH�IROORZLQJ�VWDWHPHQWV�RQ�D�ILYH�SRLQW�VFDOH�IURP�VWURQJO\�DJUHH�WR�
VWURQJO\�GLVDJUHH�

x 7KH�OHVVRQ�ZDV�FOHDU�
x ,�XQGHUVWRRG�WKH�OHVVRQ�
x 7KH�SDFH�RI�WKH�OHVVRQ�ZDV�DSSURSULDWH�
x 7KH�XVH�RI�YLVXDO�DLGHV��SRZHU�SRLQW��ZDV�KHOSIXO�
x 7KH�ZRUN�GRQH�RQ�WKH�ERDUG�ZDV�KHOSIXO�
x 7KH�H[SODQDWLRQV�E\�WKH�LQVWUXFWRU�ZHUH�KHOSIXO�
x ,�WKLQN�,�DP�JRRG�DW�PDWK�
x ,�HQMR\�PDWK�

7KH�TXL]�SUREOHPV�ZHUH�FDUHIXOO\�VHOHFWHG�IURP�WKH�UHOHYDQW�H[HUFLVHV LQ�WKH�WH[W���

7KH�WKUHH�REVHUYHUV�ZHUH�VHDWHG�LQ�WKH�EDFN�RI�WKH�FODVVURRP�GXULQJ�WKH�OHFWXUH�SRUWLRQ�RI�WKH�FODVV��'XULQJ�JURXS�
DFWLYLWLHV��WKH�LQVWUXFWRU�PRQLWRUHG�VWXGHQW�SURJUHVV�DQG�DVVLVWHG�HDFK�JURXS�DV�QHHGHG��:KLOH�WKH�REVHUYHUV�ZHUH�
IUHH� WR� URDP�DURXQG� WKH� FODVVURRP� WR�REVHUYH� KRZ� WKH VWXGHQWV�ZRUNHG� WRJHWKHU�� WKH\�PDGH� HYHU\� HIIRUW� QRW� WR�
LQWHUDFW� ZLWK� WKH� VWXGHQWV�� $W� WLPHV� WKH� VWXGHQWV� ZRXOG� ORRN� WR� WKH� REVHUYHUV� IRU� DVVLVWDQFH�� :KHQHYHU� WKLV�
RFFXUUHG��WKH�VWXGHQW�ZRXOG�EH�SROLWHO\�UHPLQGHG�WKDW�WKH�REVHUYHUV�ZHUH�QRW�VXSSRVHG�WR�KHOS�

/HVV� WKDQ� D� ZHHN� DIWHU� WKH� OHVVRQ�� WKH� JURXS� PHW� DJDLQ� WR� GLVFXVV� WKHLU REVHUYDWLRQV� DQG� WKH� UHVXOWV� RI� WKH�
DVVHVVPHQW�� �:H�DOVR�XVHG� WKLV�DV�DQ�RSSRUWXQLW\� WR�EUDLQVWRUPQHZZD\VWR� WHDFK� WKH�NH\�FRQFHSWV�RI� WKH� OHVVRQ��
2QH�VXJJHVWLRQ ZDV�WR�XVH�LQFRPHWD[�EUDFNHWV�DV LQLWLDO PRWLYDWLRQ�IRU�SLHFHZLVH�GHILQHG�IXQFWLRQV�
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7KH� REVHUYHUV� DJUHHG� WKDW� WKHUH� ZDV� D� SRVLWLYH� FODVVURRP� HQYLURQPHQW��2QH� REVHUYHU� QRWHG� WKDW� JURXSV� LQ� WKH�
IURQW�RI�WKH�FODVV�VHHPHG�PRUH�HQJDJHG��3RWHQWLDOO\��PRUH�HQJDJHG�VWXGHQWV�ZLOO�VLW�XS�IURQW�DQG�ZLOO�KDYH�EHWWHU�
FODVV�GLVFXVVLRQV�ZKLOH�OHVV�HQJDJHG�VWXGHQWV�PD\�HOHFW�WR�VLW�LQ�WKH�EDFN��7KH FRXUVH�LQVWUXFWRU�SRLQWHG�RXW�WKDW�
VWURQJ�VWXGHQWV�GLG�LQ�IDFW�VLW�LQ�WKH�EDFN��3HUKDSV VRPH�VWXGHQWV�ZKR�VLW�LQ�WKH�EDFN�DUH�PRUH�SUHSDUHG�EXW�OHVV�
HQJDJHG��2YHUDOO��LW�ZDV�FOHDU�WKDW�WKH�VWXGHQWV�UHVSRQGHG�SRVLWLYHO\�WR�JURXS�ZRUN�

:H�IHOW� LW�ZDV�LPSRUWDQW�WR�DGKHUH�WR�WKH�YLHZ�WKDW�OHVVRQ�VWXG\�LV�QRW�DERXW�FULWLTXLQJ�WKH� LQVWUXFWRU��UDWKHU��WKH�
IRFXV�VKRXOG�EH�RQ�REVHUYDWLRQ�RI�VWXGHQW� OHDUQLQJ��+RZHYHU�� WKHUH�ZDV� WKH�RSSRUWXQLW\� WR�JLYH�VRPH�IHHGEDFN��
)RU�H[DPSOH�� LW�ZDV�REVHUYHG� WKDW� WKH� LQVWUXFWRU�GLG�QRW�QRWLFH�D�VWXGHQW�ZLWK� WKHLU�KDQG�UDLVHG��:KLOH�PLQRU�� LW�
ZDV�D�JRRG�UHPLQGHU�WR�KHU�RI�WKH�LPSRUWDQFH�RI�SD\LQJ�FDUHIXO�DWWHQWLRQ�WR� WKH�FODVVURRP�ZKLOH�LQWHUDFWLQJ�ZLWK�
LQGLYLGXDO�JURXSV�

6RPH�FRPPHQWV�IURP�WKH�REVHUYHUV�ZHUH�
x /HVVRQ� VWXG\� SURYLGHV� D� XQLTXH� RSSRUWXQLW\� WR� REVHUYH� WKH� VWXGHQWV� LQ� WKH� FODVVURRP� DV� RSSRVHG� WR�

REVHUYLQJ�DQG�FULWLTXLQJ�WKH�LQVWUXFWRU�
x 2EVHUYHUV�FDQ�JDLQ�XQLTXH�LQVLJKW�DV�WR�KRZ�VWXGHQWV�UHVSRQG�LQ�DQ�DFWLYH�OHDUQLQJ�HQYLURQPHQW�
x ,W�ZDV�JRRG�WR�KDYH�VWXGHQWV�H[SODLQ�WKHLU�DQVZHUV�

1H[W� ZH� FRQVLGHUHG� WKH� VXUYH\� UHVXOWV� LQ� 7DEOH� ��8QIRUWXQDWHO\�� WKHUH� GLG� QRW� DSSHDU� WR� EH� DQ\ FRUUHODWLRQ�
EHWZHHQ�DWWLWXGHV�DQG�TXL]�UHVXOWV�

7KH�FRPPHQWV�DERXW�WKH�OHVVRQ�LWVHOI�ZHUH�TXLWH�SRVLWLYH��7KH VXUYH\�UHVXOWV�VKRZHG�����RI�WKH�VWXGHQWV�WKRXJKW�
WKH�OHVVRQ�ZDV�FOHDU��WKH�SDFH�ZDV�DSSURSULDWH��������WKH�H[SODQDWLRQV�SURYLGHG�E\�WKH� LQVWUXFWRU�������DQG�WKH�
ZRUN�GRQH�RQ�WKH�ERDUG�ZDV�KHOSIXO�������7KH�3RZHU3RLQW�VOLGHV�ZHUH�VHHQ�DV�KHOSIXO��YLVXDO�DLGV������WRR�7KLV�
LV�TXLWH�SRVLWLYH��HVSHFLDOO\�WKH�KLJKHU�UDWHG�ERDUG�ZRUN�������DQG�YLVXDO�DLGV ��������

8QIRUWXQDWHO\��WKH�VWXGHQWV�KDG�D�PRUH�QHJDWLYH�YLHZ�RI�WKHLU�RZQ�XQGHUVWDQGLQJ�RI�WKH�FRQWHQW���2QO\�����RI�WKH�
VWXGHQWV�DJUHHG�RU�VWURQJO\�DJUHHG� WKDW� WKH\�XQGHUVWRRG� WKH� OHVVRQ��7KLV� LV�QRW�HQFRXUDJLQJ�HVSHFLDOO\�JLYHQ� WKH�
DPRXQW�RI�WKRXJKWIXO�ZRUN�WKH�JURXS�RI�LQVWUXFWRUV�SXW�LQWR�WKH�OHVVRQ��$OVR�GLVFRXUDJLQJ� EXW�QRW�VXUSULVLQJ�ZDV�
WKDW�RQO\�����RI�VWXGHQWV�VWDWHG�WKDW�WKH\�HQMR\�PDWK�DQG�����VWDWHG�WKH\�WKLQN�WKH\�DUH�JRRG�DW�PDWK�

������ͳǣ�������������������������������ȋ�αʹͶȌ

���� �����Ȁ�Ǥ������

������������ ͶǤͲͲ ͹ͳΨ

������������������ ͵Ǥ͸͵ ͷͺΨ

���������������� ͶǤͲͶ ͹ͷΨ
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6WXGHQWV� KDG� WKH� RSSRUWXQLW\� WR� SURYLGH� ZULWWHQ� FRPPHQWV� WKDW� VKRZHG D� ZLGH� UDQJH� RI� UHVSRQVHV� IURP�
XQGHUVWDQGLQJ�WR�FRQIXVLRQ�DERXW�WKH�OHVVRQ��7KH FRPPHQWV�UHFHLYHG�ZHUH�

Ɣ ,W�ZDV�DQ� LQIRUPDWLYH� OHVVRQ� WKDW�JUHDWO\ KHOSHG�PH�XQGHUVWDQG�D� WRSLF� WKDW� ,� KDG�QR�SUHYLRXV�SUDFWLFH�
ZLWK�

Ɣ ,�WKLQN�WKLV�OHVVRQ�ZHQW�ZHOO�EXW�LW¶V�VRPHWKLQJ�QHZ�DQG�GLIIHUHQW�VR�LW�ZDV�KDUGHU�WR�XQGHUVWDQG�
Ɣ 7KRURXJKO\�H[SODLQHG�DW�D�SDFH�IRU�VWXGHQWV�WR�DEVRUE�WKH�LQIRUPDWLRQ�
Ɣ *RRG� UHYLHZ� IRU� PH�� YHU\� KHOSIXO� LQ� WHUPV� RI� UHPLQGLQJ� PH� RI� KRZ� WR� ZULWH� KRUL]RQWDO� DQG� YHUWLFDO�

UHIOHFWLRQV�
Ɣ 7KLV�VWXII�LV�QRW�FOHDU�DW�DOO�WR�PH��&RXOG�GR�PRUH�RQ�LW�
Ɣ ,�UHDOO\�GRQ¶W�JHW�WKLV�OHVVRQ�DW�DOO�

:KLOH�WKH�VWXGHQWV�DQG�WKH�REVHUYHUV�WKRXJKW�WKLV�ZDV�D�VXFFHVVIXO�OHVVRQ��WKH�TXL]�UHVXOWV�VKRZHG�RWKHUZLVH��7KH�
UHVXOWV�ZHUH� FRQVLVWHQW�ZLWK� WKH� VWXGHQWV¶� QHJDWLYH� YLHZ� RI� WKHLU� RZQ� DELOLW\��7KH�PHDQ� VFRUH� ZDV� ����ZLWK� D�
ODUJH�VWDQGDUG�GHYLDWLRQ�RI������2Q�WKH�TXL]�WKH�RYHUDOO�SDVV�UDWH��GHILQHG�DV�D�VFRUH�RI�����RU�EHWWHU��ZDV������
�,URQLFDOO\��WKLV� LV�WKH�VDPH�SHUFHQWDJH�RI�WKH�VWXGHQWV�ZKR�VHOI�DVVHVVHG�DV�XQGHUVWDQGLQJ�WKH�OHVVRQ���1RWH�� WKH�
8QLYHUVLW\� RI�:LVFRQVLQ¶V�SDVV�UDWH� IRU�&ROOHJH�$OJHEUD� �GHILQHG�DV� D�JUDGH� RI�&�RU�EHWWHU��ZDV����� LQ�������
6WXGHQWV�SHUIRUPHG�SRRUO\�RQ�ILQGLQJ� WKHݔ��YDOXH�ZKHQ�JLYHQ� WKHݕ�YDOXH� LQ�D�SLFWXUH�RI� WKH�JUDSK����F��DQG� LQ�
HYDOXDWLQJ� WKH� SLHFHZLVH� IXQFWLRQV� DW� WKH� ERXQGDULHV�PRVW� OLNHO\� GXH� WR� XQGHUVWDQGLQJ� WKH� GLIIHUHQFH� EHWZHHQ�
LQHTXDOLWLHV�DQG�VWULFW�LQHTXDOLWLHV����G�	��H��

'LVFXVVLRQ

7KH� OHVVRQ� VWXG\� ZDV� OLPLWHG� E\� WKH� IDFW� WKDW� LW ZDV� GRQH� HDUO\� LQ� WKH� VHPHVWHU� DQG� WKDW� WKH� WRSLFV� ZHUH�
FKDOOHQJLQJ���WKH�PDWHULDO�ZDV�QHZ�IRU�PDQ\�RI� WKH�VWXGHQWV��7KH�TXL]�ZDV�QRW�DV�ZHOO�DOLJQHG�DV� LW�FRXOG�KDYH�
EHHQ� ZLWK� WKH� OHVVRQ�� ZKLFK PD\� KDYH� FDXVHG� PRUH� GLIILFXOWLHV� IRU� VRPH� RI� WKH� VWXGHQWV� )XUWKHU�� ZH GLG� QRW�
VSHFLI\� WKH� RUGHU� WKDW� WKH� DVVHVVPHQW� DQG�TXL] VKRXOG�EH� WDNHQ� 3RWHQWLDOO\� WKHLU�SHUFHLYHG�SHUIRUPDQFH�RQ� WKH�
TXL]�PD\�KDYH�LQIOXHQFHG�WKHLU�UHVSRQVHV�RQ�WKH�VXUYH\�

������ʹǤ������������������������������ȋ�αʹͶȌ
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8OWLPDWHO\�� RXU�JRDO� LV� WR� LPSURYH� VWXGHQW�SHUIRUPDQFH��%HFDXVH� WKH� DVVHVVPHQW� VFRUHV�ZHUH� ORZ� LQ� WKH� OHVVRQ�
VWXG\� WKH�OHDG�LQVWUXFWRU�GHFLGHG�WR�PDNH�VLJQLILFDQW�FKDQJHV�LQ�WKH�VWUXFWXUH�RI�WKH�FODVV��7KH�ILUVW�PDMRU�FKDQJH�
ZDV� WR�PDNH� WKH�3RZHU3RLQW� VOLGHV� DYDLODEOH� WR�YLHZ� EHIRUH� FODVV���´IOLSSLQJ´� WKH� FXUULFXOXP��7KLV� DOORZHG� WKH�
LQVWUXFWRU�WR�GLVFXVV�DQG�VXPPDUL]H�WKH�FRQWHQW�RI�WKH�VOLGHV��SURYLGLQJ�PRUH�WLPH�WR�DOORZ�WKH�VWXGHQWV�WR�SUDFWLFH�
SUREOHPV�LQ�JURXSV�LQ�FODVV��7KH�LQVWUXFWRU�ZDV�WKHQ�DEOH�WR�KHOS�LQGLYLGXDO�VWXGHQWV PRUH�HIIHFWLYHO\��$OVR�SDUW�RI�
WKH�QHZ�GHVLJQ ZDV� WR�KDYH�DOO� WKH� VWXGHQWV�ZULWH� VROXWLRQV� RQ� WKH�ERDUG� WKDW� WKH� LQVWUXFWRU� WKHQ�GLVFXVVHG�DQG�
FULWLTXHG ZLWK�WKH�FODVV�

7KH�OHDG�LQVWUXFWRU�JDYH�D�VLPLODU�VXUYH\�DQG�TXL]�ODWHU�LQ�WKH�VHPHVWHU�WR�DVVHVV�WKLV�QHZ�PHWKRGRORJ\��:KLOH�LW�
ZDV�D�GLIIHUHQW�OHVVRQ��DQG�SUREDEO\�D�PRUH�IDPLOLDU�WRSLF� WKHUH�ZDV�D�PDUNHG�LPSURYHPHQW�LQ�WKH�VFRUHV��)RU�WKH�
VXUYH\� LW�ZDV�UHYHDOHG� WKDW������RI� WKH�VWXGHQWV�DJUHHG�RU�VWURQJO\�DJUHHG� WKDW�ZRUNLQJ� LQ�JURXSV�DQG�ZULWLQJ�
SUREOHPV�RQ� WKH�ERDUG ZDV�EHQHILFLDO��'RLQJ�SUDFWLFH�SUREOHPV�DQG�KDYLQJ� WKH� LQVWUXFWRU�GLVFXVV� WKH�SUREOHPV�
ZDV� VLPLODUO\� UDWHG� DW� ���� KHOSIXO�� 2WKHU� DWWLWXGLQDO� VWDWHPHQWV� WKDW� ZHUH� XVHG� IURP� WKH� OHVVRQ� VWXG\� UDQNHG�
KLJKHU�DV�ZHOO��)XUWKHU��WKH�HQMR\PHQW�RI�PDWK�LPSURYHG�E\����� EXW�ZDV�VWLOO�RQO\�����RYHUDOO�

$�UHDO�LPSURYHPHQW�ZDV�VHHQ�RQ�WKH�TXL]��ZKHUH�����RI�WKH�VWXGHQWV�QRZ�SDVVHG��XS�����IURP�WKH�SUHYLRXV�TXL]��
7KLV�ZDV�D�VLJQLILFDQW�JDLQ�DQG�ZDV�DQ�HQFRXUDJLQJ�VLJQDO�WR�WKH�LQVWUXFWRU�WKDW�WKH�SHGDJRJLFDO�FKDQJHV�VKH�PDGH�
ZHUH�KDYLQJ�D�SRVLWLYH�HIIHFW��,Q�WKH�VHFRQG�OHVVRQ��WKH�DVVHVVPHQW�EHJDQ�ZLWK�WKH�VXUYH\�IROORZHG�E\�WKH�TXL]�WR�
LQVXUH FRQVLVWHQW�UHVSRQVHV�

,Q�FRQFOXVLRQ��WKH�LPSRUWDQW�RXWFRPH�IRU RXU�JURXS�ZDV�WKH�DELOLW\�WR�FROODERUDWH�DQGWR�GLVFXVV�DQG�UHIOHFW�RQ�RXU�
WHDFKLQJ� DQG� RXU� VWXGHQWV
� OHDUQLQJ��:H� YDOXHG� WKLV� RSSRUWXQLW\� WR� REVHUYH� RXU� VWXGHQWV� DQG� WR� H[FKDQJH� LGHDV�
DERXW�KRZ�WR�WHDFK�WKHVH�WRSLFV��:LWK�WKH�JRDO�RI�LPSURYLQJ�VWXGHQW�XQGHUVWDQGLQJ��HQMR\PHQW��DQG�SHUIRUPDQFH�
LQ�PDWK��ZH�IHHO ZH�KDYH�PDGH�VRPH�LPSURYHPHQWV�LQ�WKHVH�DUHDV�
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$GHOPDQ�� &� �������3ULQFLSDO� LQGLFDWRUV� RI� VWXGHQW� DFDGHPLF� KLVWRULHV� LQ� SRVWVHFRQGDU\� HGXFDWLRQ�
�����������:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�(GXFDWLRQ��,QVWLWXWH�RI�(GXFDWLRQ�6FLHQFHV��
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6PDOO��'���������$Q�XUJHQW�FDOO�WR�LPSURYH�WUDGLWLRQDO�FROOHJH�DOJHEUD�SURJUDPV�:DVKLQJWRQ��'&��0DWKHPDWLFDO�
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