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$�FRXUVH�DV�PLFURFRVP�IRU�HGXFDWLRQDO�LVVXHV�
1DQF\�<HQ�ZHQ�&KHQJ��8QLYHUVLW\�RI�2UHJRQ�
�

$%675$&7�
'HVSLWH�ZLGHVSUHDG�XVH�RI�FRPSXWHUV�LQ�WKH�DUFKLWHFWXUDO�SURIHVVLRQ��FRPSXWHU�XVH�LQ�
DUFKLWHFWXUDO�HGXFDWLRQ�UHPDLQV�XQHYHQ���7KH�FKDOOHQJH�WR�HGXFDWRUV�EHFRPHV�DSSDUHQW�LQ�
H[DPLQLQJ�WKH�HYROXWLRQ�RI�DQ�LQWURGXFWRU\�FRXUVH���,Q�IRXU�\HDUV��WKH�WHDFKLQJ�LQLWLDWLYHV�
LOOXPLQDWH�WKH�FUXFLDO�LVVXHV���

o &RQWHQW�IRFXV��ZKDW����FRPSXWHU�WHFKQLTXHV�VXSSRUWLQJ�GHVLJQ�FRQFHSWV��
VHOHFWLRQ�RI�GHVLJQ�DQG�FRPPXQLFDWLRQ�DSSOLFDWLRQV�

o 'HOLYHU\�WHFKQLTXHV��KRZ���� �
� 2UJDQL]LQJ�IUDPHZRUN���VWDIILQJ��FRXUVH�IRUPDW��
� 7HDFKLQJ�WRROV���ZHE�UHVRXUFHV��RQOLQH�EXOOHWLQ�ERDUGV��RQOLQH�TXL]]HV�

DQG�JUDGHERRN�
7KHVH�HIIRUWV�KDYH�SURGXFHG�JUDGXDO�SURJUHVV���0DMRU�VXFFHVVHV�LQFOXGH�GHYHORSPHQW�RI�
VXFFHVVIXO�DVVLJQPHQWV�DQG�UHVRXUFHV��EDODQFH�RI�H[HUFLVH�W\SHV��DQG�VNLOO�LPSURYHPHQW�WKURXJK�
FRPSHWHQF\�H[DPV���2Q�WKH�RWKHU�KDQG��DGGUHVVLQJ�GLIIHUHQW�VNLOO�OHYHOV��SURYLGLQJ�SHUVRQDO�
DWWHQWLRQ�LQ�DQ�HIILFLHQW�ZD\�DQG�RYHUFRPLQJ�HTXLSPHQW�LPSHGLPHQWV�UHPDLQ�D�FKDOOHQJH����
2XWVLGH�WKH�FRXUVH��WKH�RYHUDOO�FXUULFXODU�IUDPHZRUN�QHHGV�WR�EH�DGMXVWHG�WR�SUHSDUH�IRU�DQG�
UHLQIRUFH�OHDUQLQJ�ZLWKLQ�WKH�FRXUVH���5HVXOWV�IURP�LQLWLDWLYHV�LQVLGH�DQG�RXWVLGH�RI�WKH�
FODVVURRP�DUH�GLVFXVVHG��
�

2XWOLQH�
,�� ,QWUR�ZLWK�JHQHUDO�FRQWH[W�
,,�� )RFXV�	�%DFNJURXQG�
,,,�� &RQWHQW�FKRLFHV�
,9�� 'HOLYHU\��2UJDQL]DWLRQDO�PHWKRGV�
9�� 'HOLYHU\��7HDFKLQJ�WRROV�
9,�� 5HVXOWV���ZKDW�ZRUNHG�DQG�ZKDW�GLGQ·W�ZRUN�
9,,�� :RUNLQJ�RQ�WKH�ELJJHU�SLFWXUH�
�

,���,1752'8&7,21�
$UFKLWHFWXUH�VFKRROV�DUH�QRZ�PRUH�WKDQ�HYHU�EHLQJ�FKDOOHQJHG�WR�DGDSW�WR�FKDQJLQJ�

FLUFXPVWDQFHV��:KLOH�VFKRROV�KDYH�DOZD\V�KDG�WR�SUHSDUH�VWXGHQWV�IRU�WRGD\·V�SURIHVVLRQ��QRZ�
ZH�QHHG�WR�DQWLFLSDWH�QHHGV�IRU�WRPRUURZ·V�SURIHVVLRQ���&RQVWUXFWLRQ�PDWHULDOV�DQG�PHWKRGV�
DUH�HYROYLQJ��SUDFWLFH�VWUXFWXUHV�DUH�EHFRPLQJ�PRUH�DGDSWDEOH��DQG�GHVLJQ�WUHQGV�IORZ�DURXQG�
WKH�ZRUOG�DW�,QWHUQHW�VSHHGV���,Q�D�ZRUOG�ILOOHG�ZLWK�FKDQJH��VWXGHQWV�HYHQ�H[SHFW�KLVWRU\�WR�EH�
WDXJKW�ZLWK�KLJK�WHFK�PHWKRGV���%XW�DFDGHPLD�RSHUDWHV�DW�D�VORZHU�LQVWLWXWLRQDO�SDFH��EXGJHWV�
PD\�FXUWDLO�XSJUDGLQJ�HTXLSPHQW��DQG�IDFXOW\�PD\�EH�LVRODWHG�IURP�WKH�SDUWV�RI�VRFLHW\�WKH\�
VHUYH���:KLOH�DOO�SURIHVVLRQDO�HGXFDWLRQ�PXVW�GHDO�ZLWK�LQFUHDVLQJ�VSHFLDOL]DWLRQ�DQG�JURZLQJ�
ERGLHV�RI�NQRZOHGJH��WKH�FRPSXWLQJ�DVSHFW�RI�HDFK�FXUULFXOXP�LV�PRVW�FKDUDFWHUL]HG�E\�
FRQVWDQW�FKDQJH���7HFKQRORJ\·V�DFFHOHUDWLQJ�FXUYH�DFFHQWXDWHV�WKH�FKDOOHQJH�RI�LQWHJUDWLQJ�
UHOHYDQW�FRPSXWLQJ�VNLOOV�LQWR�DUFKLWHFWXUDO�HGXFDWLRQ��
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%\�ORRNLQJ�DW�WKH�HYROXWLRQ�RI�RQH�UHTXLUHG�LQWURGXFWRU\�FRXUVH��LW�LV�SRVVLEOH�WR�VHH�WKH�
FKDOOHQJH�FORVH�XS���7ZR�PDMRU�LVVXHV�KDYH�VKDSHG�WKH�HYROXWLRQ�RI�WKH�FRXUVH���GHILQLQJ�
FRQWHQW�DQG�HQJDJLQJ�VWXGHQWV���,Q�FKRRVLQJ�ZKDW�WR�IRFXV�RQ��WKHUH�LV�D�WUDGH�RII�EHWZHHQ�
GHSWK�DQG�EUHDGWK���,Q�HQJDJLQJ�VWXGHQWV�LQ�WKLV�FRQWHQW��ERWK�WKH�RUJDQL]DWLRQDO�IUDPHZRUN�
DQG�WHDFKLQJ�PHWKRGV�KDYH�EHHQ�PDQLSXODWHG���7HDFKLQJ�LQLWLDWLYHV�LQ�HDFK�RI�WKHVH�GLUHFWLRQV�
KDYH�\LHOGHG�LQFUHPHQWDO�SURJUHVV���3XWWLQJ�WKHVH�LQLWLDWLYHV�LQ�WKH�SHUVSHFWLYH�RI�ODUJHU�
FXUULFXOXP�SODQQLQJ�PDNHV�LW�SRVVLEOH�WR�XQGHUVWDQG�WKH�PDMRU�LVVXHV�DQG�VWUDWHJLHV�IRU�GHDOLQJ�
ZLWK�WKHP��

,,���%$&.*5281'�
%DFNJURXQG�FRQWH[W�RI�WKH�FRXUVH�H[SODLQV�SDUW�RI�WKH�WHDFKLQJ�FKDOOHQJH���7KH�IDFXOW\�DW�

WKH�8QLYHUVLW\�RI�2UHJRQ�UHFRJQL]HG�HDUO\�WKDW�FRPSXWLQJ�ZRXOG�EH�SOD\LQJ�D�JURZLQJ�UROH�LQ�
WKH�SURIHVVLRQ��SLORWLQJ�FRPSXWHU�VWXGLRV�LQ�WKH�ODWH���·V���,Q�������LW�ZDV�RQH�RI�WKH�ILUVW�
DUFKLWHFWXUH�SURJUDPV�WR�UHTXLUH�VWXGHQWV�WR�SXUFKDVH�WKHLU�RZQ�FRPSXWHUV���&RQFXUUHQWO\��WKH�
IDFXOW\�GHFLGHG�DOO�VWXGHQWV�ZRXOG�EH�UHTXLUHG�WR�VKRZ�FRPSXWHU�OLWHUDF\�LQ�LPDJH�SURFHVVLQJ��
�'�GUDIWLQJ���'�PRGHOLQJ�DQG�UHQGHULQJ�RU�WDNH�DQ�LQWURGXFWRU\�FRXUVH�WR�FRYHU�WKHVH�WRSLFV���
7KLV�UHTXLUHG�LQWURGXFWRU\�FRXUVH�ZDV�VHW�LQ�WKH�IDOO�TXDUWHU�IRU�DOO�HQWHULQJ�VWXGHQWV�VR�WKH\�
ZRXOG�OHDUQ�FRPSXWLQJ�SULRU�WR�EHLQJ�DFFXOWXUDWHG�LQWR�PDQXDO�PHGLD���,W�ZDV�HQYLVLRQHG�WKDW�
FRPSXWLQJ�ZRXOG�SHUPHDWH�DOO�DVSHFWV�RI�WKH�FXUULFXOXP��MXVW�DV�GHVLJQ�WKLQNLQJ�GRHV���7KLV�
LQWHQWLRQ�VKDSHG�IDFXOW\�KLULQJ�SUDFWLFHV���2I�WKH�QLQH�WHQXUH�WUDFN�IDFXOW\�KLUHG�VLQFH�������DOO�
KDYH�VRPH�GHJUHH�RI�FRPSXWHU�OLWHUDF\�DQG�ILYH�UHTXLUH�FRPSXWHU�DLGHG�GHVLJQ��FRPSXWHU�
JUDSKLFV�RU�ZHE�DXWKRULQJ�LQ�WKHLU�FODVVHV���7KH�GHSDUWPHQW�DGGHG�D�VHFRQG�IXOO�WLPH�WHQXUH�
WUDFN�SRVLWLRQ�LQ������DQG�DQ�DGGLWLRQDO�SDUW�WLPH�DGMXQFW�SRVLWLRQ�LQ��������

�6LQFH�WKDW�WLPH��RXU�GHSDUWPHQW�KDV�H[SDQGHG�WKH�RIIHULQJV�LQ�FRPSXWHU�PHGLD�WR�LQFOXGH�
VHYHUDO�VHFWLRQV�RI�FRQVWUXFWLRQ�GUDZLQJ��WZR�DGYDQFHG�PHGLD�FRXUVHV�DQG�WZR�LQWHUPHGLDWH�
VWXGLRV�SHU�\HDU���$GYDQFHG�WRSLFV�KDYH�LQFOXGHG�OLJKWLQJ��DQLPDWLRQ��ZHE�SURJUDPPLQJ��
DGYDQFHG�PRGHOLQJ�	�UHQGHULQJ�RU�GHVLJQ�FROODERUDWLRQ���7KH�GHSDUWPHQW�KDV�PDGH�WKH�
WUDQVLWLRQ�IURP�RQO\�0DFLQWRVK�WR�RQH�WKDW�VXSSRUWV�:LQGRZV�DQG�0DFLQWRVK�HTXDOO\�ZHOO���
7KHUH�KDV�EHHQ�QRWDEOH�JURZWK�LQ�FRPSXWHU�DQDO\VLV�LQ�HQHUJ\�DQG�HQYLURQPHQWDO�FRXUVHV�DQG�
WKH�XVH�RI�GHVNWRS�SXEOLVKLQJ��ZHE�DXWKRULQJ��DQG�FRPSXWHU�JUDSKLFV�LQ�ERWK�VWXGLR�DQG�
VXEMHFW�DUHD�FRXUVHV����

6WLOO��WKH�RQO\�UHTXLUHG�FRPSXWLQJ�FRXUVH�LV�PHUHO\���FUHGLWV�RI�D�����FUHGLW�ILYH�\HDU�
%DFKHORU·V�GHJUHH�DQG���FUHGLWV�RI�D�����FUHGLW�WKUHH�\HDU�ILUVW�SURIHVVLRQDO�0DVWHU·V�SURJUDP���
:KLOH�D�VPDOO�JURXS�RI�WKH�VWXGHQWV�GHYHORS�WKHLU�FRPSXWHU�VNLOOV�WKURXJKRXW�WKHLU�VWXGLR�
VHTXHQFH��WKH�PDMRULW\�RI�VWXGHQWV�WDNH�RQO\�WKH�UHTXLUHG�FRXUVH�DQG�ZLWK�VRPH�UHLQIRUFHPHQW�
LQ�WKH�FRUH�VWXGLRV��

,,,��&217(17�&+2,&(6���ZKDW�WKH�FRXUVH�LV�DERXW�	�KRZ�LW�KDV�
FKDQJHG�

*LYHQ�WKDW�PDQ\�VWXGHQWV·�RQO\�H[SRVXUH�WR�FRPSXWLQJ�WHFKQRORJ\�FRPHV�LQ�WKLV�FRXUVH��WKH�
FKRLFH�RI�ZKDW�WKH\�OHDUQ�EHFRPHV�YHU\�FUXFLDO���3UHVVXUHV�WR�OHDUQ�FXUUHQWO\�GHVLUDEOH�
SUDFWLFDO�VNLOOV�FDQ�FURZG�RXW�PRUH�WLPHOHVV�IXQGDPHQWDO�FRQFHSWV���,Q�RUGHU�WR�XQGHUVWDQG�WKH�
VNLOOV�LQ�D�PRUH�PHDQLQJIXO�ZD\��VWXGHQWV�PXVW�DOVR�EH�H[SRVHG�WR�WKHLU�FRQWH[W�LQFOXGLQJ���WKH�
UDQJH�RI�FRPSXWDWLRQDO�WHFKQLTXHV�DQG�GLUHFWLRQV�IRU�WKH�IXWXUH���)URP�WKH�PDQ\�SRVVLELOLWLHV��
ZH·YH�FKRVHQ�WR�FRQFHQWUDWH�RQ�GHVLJQ�FRQFHSWV�DQG�KRZ�FRPSXWHU�RSHUDWLRQV�DQG�VWUXFWXUHV�
VXSSRUW�WKHP���6WXGHQWV�OHDUQ�DERXW�SULQFLSOHV�DQG�SURFHVVHV�LQ�OHFWXUH�IROORZHG�E\�KDQGV�RQ�
VNLOO�GHYHORSPHQW�LQ�FRPSXWHU�ODE�WXWRULDOV���:KLOH�WKH�GHVLJQ�FRQFHSWV�DUH�IHDWXUHG�DV�WKH�
PRWLYDWLRQ��DV�LQ�0DGUD]R��������WKH�FRXUVH�LV�VWUXFWXUHG�DURXQG�H[SRVXUH�WR�FRQVWUXFWV�LQ�WKH�
VRIWZDUH���,Q�WKH�PRVW�UHFHQW�LWHUDWLRQV��WKH�FRXUVH�KDV�IRFXVHG�RQ�ZHE�FRPPXQLFDWLRQ��
JHRPHWULF�WUDQVIRUPDWLRQV��NLW�RI�SDUWV�FRQVWUXFWLRQ�DQG�WRS�GRZQ�DEVWUDFWLRQ�DQG�UHILQHPHQW����
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)LJXUH����6WHSV�IRU�WHDFKLQJ�GHVLJQ�FRQFHSWV�ZLWK�LQWURGXFWRU\�FRPSXWHU�JUDSKLFV�
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�

,Q�FKRRVLQJ�ZKDW�WR�WHDFK�GXULQJ�D����ZHHN�TXDUWHU��P\�WHDFKLQJ�SDUWQHU�$��6FRWW�+RZH�
DQG�,�ZDQWHG�VWXGHQWV�WR�EH�DEOH�WR�H[SORUH�DQG�FRPPXQLFDWH�GHVLJQ�LGHDV���2ULJLQDOO\�WKH�
FRXUVH�ZDV�PRUH�RI�D�JHQHUDO�VXUYH\�LQFOXGLQJ�RIILFH�DSSOLFDWLRQV�DORQJ�ZLWK��'�DQG��'�JUDSKLFV�
SURJUDPV���:KLOH�LW�LV�LPSRUWDQW�WKDW�WKH\�VHH�WKH�VSHFWUXP�RI�SRVVLELOLWLHV�DQG�DUH�H[SRVHG�WR�
SURIHVVLRQDO�SUDFWLFH��LW�LV�HYHQ�PRUH�LPSRUWDQW�WKDW�WKH\�JDLQ�HQRXJK�VNLOO�LQ�DW�OHDVW�RQH�
PHGLXP�WR�GHYHORS�WKHLU�LGHDV���6R�ZH�SXW�WKH�HPSKDVLV�RQ�$XWRGHVV\V�)RUP=��'�PRGHOLQJ�DQG�
UHQGHULQJ����ZHHNV��ZLWK�VXSSRUWLQJ�ZRUN�LQ�$GREH�3KRWRVKRS�LPDJLQJ�DQG�$GREH�*R/LYH�ZHE�
DXWKRULQJ���$V�LQ�IRUHLJQ�ODQJXDJH�LPPHUVLRQ��WKH�FRXUVH�EHJLQV�ZLWK�D�TXLFN�LQWURGXFWLRQ�WR�
WKH�EDVLFV�DQG�WKHQ�LQFOXGHV�H[HUFLVHV�RI�LQFUHDVLQJ�GLIILFXOW\���&KHQJ��������6WXGHQWV�VWDUW�
ZLWK�ZHE�DXWKRULQJ��WKHQ�OHDUQ�WR�FUHDWH�WKHLU�JUDSKLFV�IRU�WKHLU�ZHE�SDJHV�DQG�ILQDOO\�OHDUQ�
KRZ�WR�FUHDWH��'�UHQGHULQJV�WKDW�WKH\�SRVW�SURFHVV�DQG�SRVW�WR�WKHLU�ZHE�SDJHV��,Q�FRPSDULVRQ�
WR�HDUOLHU�WHDFKLQJ�RI�VHSDUDWH�DSSOLFDWLRQV�ZH�QRZ�HPSKDVL]H�KRZ�WR�XVH�WKH�WRROV�WRJHWKHU���

�

�

�

�

�

�

�

�

�

�

)LJXUH�����(YROXWLRQ�RI�DSSOLFDWLRQV�DQG�H[HUFLVHV�IURP�����������

:H�KDYH�FKRVHQ�VRIWZDUH�SULPDULO\�DFFRUGLQJ�WR�ZKDW�FRQFHSWV�LW�FDQ�GHPRQVWUDWH��ZLWK�
FRQVLGHUDWLRQ�RI�FURVV�SODWIRUP�FRPSDWLELOLW\�DQG�RXU�ORFDO�FRQWH[W��LQVWDOOHG�XVHU�EDVH��
DSSOLFDWLRQ�FRVW�VKDULQJ�ZLWK�RWKHU�FRXUVHV��XVH�LQ�WKH�SURIHVVLRQ��HWF�����,Q�EDODQFLQJ�UREXVW�
IXQFWLRQDOLW\�YV��HDVH�RI�XVH��ZH�KDYH�OHDQHG�WRZDUGV�PRUH�UREXVW��FRPSOH[�DSSOLFDWLRQV�VR�
VWXGHQWV�FRXOG�JURZ�LQWR�WKHP���,Q�WKH�LQWURGXFWRU\�FRXUVH��ZH�HPSKDVL]H�WKH�EDVLF�VWHSV�VR�
WKDW�VWXGHQWV�DUH�FRPIRUWDEOH�EXLOGLQJ�VLPSOH�IRUPV���$W�WKH�VDPH�WLPH��WKHUH�DUH�PDQ\�RWKHU�
SRVVLELOLWLHV�IRU�WKH�DPELWLRXV�WR�H[SORUH���6LQFH�VWXGHQWV�DUH�HQWHULQJ�ZLWK�LQFUHDVLQJ�FRPSXWHU�
H[SRVXUH��WKH�FKRLFH�RI�PRUH�UREXVW�VRIWZDUH�LV�DSSURSULDWH��

,Q�FUDIWLQJ�WRJHWKHU�D�VHW�RI�DVVLJQPHQWV�IRU�WKH�WHUP��ZH�LQFOXGH�D�UDQJH�RI�SURMHFW�
W\SHV�VR�WKDW�GLIIHUHQW�OHDUQLQJ�VW\OHV�DUH�DFFRPPRGDWHG�DQG�VXFFHVVIXO�VWUDWHJLHV�DUH�
H[SRVHG���:H�LQFOXGH�ERWK�JHQHUDWLYH�DQG�GHVFULSWLYH�SURMHFWV�VR�WKDW�VWXGHQWV�FDQ�IUHHO\�
FRPSRVH�HOHPHQWV�DQG�ODWHU�DWWHPSW�WKH�ULJRU�RI�FDUHIXO�PHDVXUHPHQW���$V�DSSURSULDWH�WR�
HOHPHQWDU\�VNLOO�OHYHOV��WKH�SURMHFWV�LQFOXGH�VRPH�QRQ�DUFKLWHFWXUDO�EDVLF�GHVLJQ���DEVWUDFW��'�
DQG��'�FRPSRVLWLRQV�DQG�WUDQVIRUPDWLRQV�WKDW�WDNH�IXOO�DGYDQWDJH�RI�WKH�FRPSXWHU·V�JHRPHWULF�
IDFLOLW\���7KH�ILUVW�DUFKLWHFWXUDO�FRQVWUXFWLRQV�DUH�VWURQJO\�HQKDQFHG�E\�JLYLQJ�VWXGHQWV��'�
V\PEROV�WKDW�VQDS�WR�D�SUHVHW�JULG���:LWK�WKLV�LQVWUXFWRU�VXSSOLHG�NLW�RI�SDUWV��ZH�FDQ�KLJKO\�
FRQVWUDLQ�WKH�GHVLJQ�SRVVLELOLWLHV�VR�WKDW�VXFFHVV�LV�YHU\�SUREDEOH���7KLV�IROORZV�DSSURDFKHV�
VKRZQ�E\�$WDPDQ���������=KDQJ��������DQG�:RRGEXU\�LQ�JLYLQJ�EHJLQQHUV�OLPLWHG�HOHPHQWV�DQG�
RSHUDWLRQV���2XU�VWXGHQW�ZRUN�ORRNV�PRUH�VRSKLVWLFDWHG�EHFDXVH�WKH�VWXGHQWV�VWDUW�ZLWK�
H[SHUWO\�PRGHOHG�SLHFHV�WKDW�JLYH�WKHLU�PRGHOLQJ�DELOLWLHV�D�ODUJH�ERRVW���

$IWHU�XVLQJ�D�JLYHQ�NLW��VWXGHQWV�OHDUQ�KRZ�WR�FUHDWH�DQG�H[FKDQJH�WKHLU�RZQ�
FRPSRQHQWV�RYHU�WKH�:HE���7KH�LQWHUDFWLRQ�IRUFHV�VWXGHQWV�WR�ORRN�DW�HDFK�RWKHUV�ZRUN�DQG�
PDNHV�WKH�ODUJH�FODVV�DQ�DGYDQWDJH���&KHQJ�������'DYH��������)LQDOO\��WKH\�PHWKRGLFDOO\�PRGHO�
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D�EXLOGLQJ�IURP�DEVWUDFWLRQ�WR�GHWDLO�DQG�VKRZ�LW�LQ�FRQWH[W����VHH�&KHQJ������IRU�PRUH�
LQIRUPDWLRQ���

�

�

)LJXUH����([HUFLVHV�LQFOXGH�NLW�RI�SDUWV�FRPSRVLWLRQ��UHQGHULQJ�RI�PRGHO�LQ�D�VLWH�FRQWH[W�DQG�
FDVH�VWXG\�ZLWK�%RROHDQ�RSHUDWLRQV��:RUN�E\�/HLW�'RZQLQJ���OHIW�WRS���-RVK�%UDQGW��ERWWRP���
DQG�7\OHU�.UHKOLN��ULJKW�WRS��

,9���25*$1,=$7,21���
,Q�DGGLWLRQ�WR�GHILQLQJ�ZKDW�ZH�WHDFK��ZH�QHHG�WR�VKDSH�KRZ�ZH�WHDFK�LW���7KH�ILUVW�VWHS�LV�

WR�VHW�XS�WKH�IUDPHZRUN�RI�WKH�FRXUVH�LQ�WHUPV�RI�VFKHGXOLQJ�DQG�FODVVURRP�IRUPDW���2XU�FRXUVH�
KDV�HYROYHG�JUDGXDOO\�LQ�WKLV�UHVSHFW���,Q�������LW�FRPSULVHG���OHFWXUHV�ZHHN�ZLWK�RSWLRQDO�KHOS�
VHVVLRQV��VXSSOHPHQWHG�E\�:HE�EDVHG�DVVLJQPHQWV���,Q�������WKH�WZR����PLQXWH�OHFWXUHV�ZHUH�
VXSSOHPHQWHG�ZLWK����PLQXWH�WXWRULDO�VHVVLRQV���,Q�UHVSRQVH�WR�VWXGHQW�LQSXW��LQ������ZH�
FKDQJHG�WKH�IRUPDW�WR�D�VLQJOH�����PLQXWH�OHFWXUH�D�ZHHN�ZLWK�D�����PLQXWH�WXWRULDO���7KH�
JUHDWHU�SURSRUWLRQ�RI�KDQGV�RQ�ODE�WLPH�DOORZV�VWXGHQWV�WR�GHYHORS�VNLOOV�PRUH�LQ�GHSWK�DQG�
UHFHLYH�PRUH�SHUVRQDO�DWWHQWLRQ����
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8S�WR�������ZH�FR�WDXJKW�ERWK�LQFRPLQJ�IUHVKPHQ�DQG�ILUVW�\HDU�JUDGXDWH�VWXGHQWV�LQ�WKH�
VDPH�OHFWXUH��ZLWK�VHSDUDWH�WXWRULDO�VHFWLRQV���:KLOH�WKH�IRUPDW�ZDV�HIILFLHQW��WKH�WZR�
DXGLHQFHV�ZHUH�UHFHSWLYH�WR�GLIIHUHQW�NLQGV�RI�DSSURDFKHV���7KH�JUDGXDWH�VWXGHQWV�DSSUHFLDWHG�
D�VWURQJHU�WKHRUHWLFDO�EDVLV��ZKLOH�WKH�XQGHUJUDGXDWHV�ZDQWHG�PRUH�SUDJPDWLF�KRZ�WR�WUDLQLQJ���
,Q�������DW�WKH�H[SHQVH�RI�HIILFLHQF\��ZH�VSOLW�WKH�FODVV���RQH�FODVV�ZLWK�JUDGXDWH�VWXGHQWV�LQ�
WKH�IDOO�DQG�WKH�RWKHU�ZLWK�XQGHUJUDGXDWHV�LQ�WKH�VSULQJ����

7KH�ODE�VHVVLRQV�FRQWDLQLQJ����WR����VWXGHQWV�DUH�WDXJKW�E\�SDLG�JUDGXDWH�WHDFKLQJ�IHOORZV�
KHOSHG�E\�YROXQWHHU�WHDFKLQJ�DVVLVWDQWV���7KHVH�WXWRUV�SOD\�D�FUXFLDO�UROH�LQ�WKH�VXFFHVV�RI�WKH�
FODVV�EHFDXVH�PDQ\�VWXGHQWV�H[SHULHQFH�IUXVWUDWLRQ�LQ�WU\LQJ�WR�PDVWHU�FRPSOH[�FRPSXWHU�
DSSOLFDWLRQV���7XWRUV�DUH�DYDLODEOH�LQ�WKH�GHSDUWPHQWDO�FRPSXWHU�ODE�IRU�RQH�KRXU�D�ZHHN�IRU�
KHOS�RXWVLGH�RI�FODVV���7R�FRRUGLQDWH�WKH�ODE�VHVVLRQV�DQG�OHFWXUHV��WKH�WHDFKLQJ�WHDP�PHHWV�
RQFH�D�ZHHN�DV�D�JURXS���7KH�SURIHVVRUV�SHULRGLFDOO\�YLVLW�WKH�WXWRULDO�VHVVLRQV�WR�FULWLTXH�WKH�
KRPHZRUN�DQG�FKHFN�LQ�RQ�KRZ�WKH�VWXGHQWV�DUH�SURJUHVVLQJ���7KH�YLVLWV�JLYH�IDFXOW\�GLUHFW�
FRQWDFW�ZLWK�VWXGHQWV�DQG�DOORZ�WKHP�WR�PRQLWRU�DQG�FRDFK�WKH�WXWRUV��

(YHQ�ZLWK�WKH�RFFDVLRQDO�YLVLWV��JLYLQJ�DQG�JHWWLQJ�IHHGEDFN�LQ�D�ODUJH�FODVV�FDQ�EH�D�
FKDOOHQJH���:LWKLQ�RXU�FRPSXWHU�WHDFKLQJ�ODE�HQYLURQPHQWV��LW�LV�GLIILFXOW�WR�VWLPXODWH�D�
GLVFXVVLRQ�DERXW�WKH�ZRUN��8VLQJ�GDWD�SURMHFWLRQ�WR�SURMHFW�VWXGHQW�ZRUN�FUHDWHV�DQ�DUWLILFLDO�
IRUPDOLW\�DQG�URZV�RI�ODUJH�FRPSXWHU�PRQLWRUV�FXUWDLO�H\H�FRQWDFW�DQG�LQWHUDFWLRQ���+DUGFRS\�
SLQ�XSV�DUH�PRUH�VXFFHVVIXO�EHFDXVH�WKH\�DOORZ�HDV\�YLVXDO�FRPSDULVRQV�DQG�WKH\�UHTXLUH�
VWXGHQWV�WR�JHW�XS�DQG�FOXVWHU�WRJHWKHU�LQ�D�VHWWLQJ�PRUH�FRQGXFLYH�WR�FRQYHUVDWLRQ���%HFDXVH�
RI�SUHVVXUHV�WR�PLQLPL]H�WLPH��PRQH\�DQG�PDWHULDOV�IRU�FRORU�KDUGFRSLHV��ZH�KDYH�GHIDXOWHG�WR�
SULPDULO\�RQ�OLQH�:HE�EDVHG�KDQG�LQV���7R�VXSSOHPHQW�WKH�ZHESDJHV��ZH�UHTXLUH�VWXGHQWV�WR�
FUHDWH�D�SRVWHU���7KLV�KHOSV�WKHP�EHFRPH�DFTXDLQWHG�ZLWK�WKH�RXWSXW�SURFHGXUHV�DW�WKH�VFKRRO�
DQG�DOORZV�XV�WR�FULWLTXH�WKHLU�JUDSKLF�FRPSRVLWLRQ�VNLOOV��

,Q�RUGHU�WR�LPSURYH�WKH�FRXUVH��ZH�VROLFLW�VWXGHQW�LQSXW�ERWK�LQIRUPDOO\�DQG�IRUPDOO\���
6WXGHQWV�DUH�LQYLWHG�WR�SURYLGH�IHHGEDFN�RQ�WKH�FRXUVH�YLD�H�PDLO�DQG�WKURXJK�D�VLPSOH�PLG�
WHUP�HYDOXDWLRQ�RI�WHDFKLQJ���$W�DERXW�WKH�ILIWK�ZHHN�RI�WKH�FODVV��HDFK�VWXGHQW�LV�DVNHG�ZKDW�
DERXW�WKH�FRXUVH�VKRXOG�EH�VWRSSHG��FRQWLQXHG�DQG�RU�VWDUWHG���$W�WKH�HQG�RI�WKH�FRXUVH��
VWXGHQWV�ILOO�RXW�VWDQGDUG�XQLYHUVLW\�WHDFKLQJ�HYDOXDWLRQV�WKDW�DUH�ERWK�TXDOLWDWLYH�DQG�
TXDQWLWDWLYH���:KLOH�PDQ\�VWXGHQWV�YRLFH�IUXVWUDWLRQ�ZLWK�DVSHFWV�WKDW�DUH�GLIILFXOW�WR�FKDQJH�
GXH�WR�EXGJHW�RU�PDQSRZHU��RWKHUV�FRPH�XS�ZLWK�VXJJHVWLRQV�WKDW�VWLPXODWH�D�GLDORJXH�DQG�FDQ�
EH�LQWHJUDWHG�LQWR�WKH�FODVV���)RU�H[DPSOH�VXUYH\�RI�ILUVW�\HDU�XQGHUJUDGXDWHV�VKRZ�WKDW�WKH�
EDODQFH�EHWZHHQ�WKH�DPRXQW�RI�ZHE�DXWKRULQJ�GHVLUHG�DQG�WDXJKW�LPSURYHG�IURP�������������

�

)LJXUH�����(QG�RI�\HDU�VXUYH\�RI�EHJLQQLQJ�XQGHUJUDGXDWHV�RQ�WKH�DPRXQW�RI�GLJLWDO�LQVWUXFWLRQ�
E\�WRSLF�
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9��722/6����
,QWHUQHW�7RROV�

,Q�RUGHU�WR�DGGUHVV�VWXGHQW�FRQFHUQV��GLIIHUHQW�NLQGV�RI�WHDFKLQJ�WRROV�KDYH�EHHQ�WULHG�ZLWK�
PL[HG�VXFFHVV���:HE�UHVRXUFHV�ZHUH�LQWURGXFHG�HDUO\�E\�P\�SUHGHFHVVRU�DQG�DUH�JUHDWO\�YDOXHG�
E\�WKH�VWXGHQWV���7KH�FRXUVH�ZHEVLWH��KWWS���GDUNZLQJ�XRUHJRQ�HGX�aDUFK�����LQFOXGHV�OHFWXUH�
QRWHV��DVVLJQPHQWV��ZHE�DQG�SULQW�UHVRXUFHV���2QOLQH�WXWRULDOV�DQG�D�VWXGHQW�JDOOHU\�ZHUH�
DGGHG�LQ�·����ZLWK�WKH�JDOOHU\�FRPSLOHG�DQG�SROLVKHG�LQ�WKH�VXPPHU�IROORZLQJ�WKH�FRXUVH���

�� �

)LJXUH�����:HE�SDJH�IURQW�SDJH�E\�6FRWW�+RZH�DQG�FRXUVH�JDOOHU\�SDJH��

,Q�RUGHU�WR�LPSURYH�FRPPXQLFDWLRQ�LQ�WKH�ODUJH�JURXS��DQ�RQOLQH�EXOOHWLQ�ERDUG��027(7��D�
SURGXFW�VLPLODU�WR�:HE�&URVVLQJ�DQG�:HE�%RDUG��ZDV�WULHG�LQ��������,W�ZDV�GLVFRQWLQXHG�DIWHU�
WZR�\HDUV�EHFDXVH�ZH�IRXQG�LW�D�SRRU�ILW�DQG�LWV�LQWHUIDFH�ZDV�QRW�WXQHG�WR�PXOWL�VHFWLRQ�
FODVVHV���:KLOH�ZH�HQYLVLRQHG�LW�DV�D�ZD\�WR�JLYH�FRPPXQLW\�WR�QHZ�IUHVKPHQ�ZKR�ODFNHG�D�
VWXGLR�KRPH�EDVH��ZH�IRXQG�WKDW�JUDG�VWXGHQWV�XVHG�LW�PRUH�HIIHFWLYHO\�IRU�GLDORJXH���6LQFH�
PRVW�RI�WKHVH�JUDG�VWXGHQWV�VKDUHG�DOO�FODVVHV�LQFOXGLQJ�VWXGLR��WKH\�IRXQG�WKH�YLUWXDO�
FRPPXQLW\�DQ�XQQHFHVVDU\�RYHUORDG��

0RUH�VXFFHVVIXO�ZDV�WKH�XVH�RI�%ODFNERDUG·V�&RXUVHZDUH�V\VWHP�
�KWWS���ZZZ�EODFNERDUG�FRP��WR�VXSSOHPHQW�WKH�FRXUVH�ZHEVLWH���,WV�VWUHDPOLQHG�LQWHUIDFH�
DOORZV�HDV\�DGPLQLVWUDWLRQ�RI�RQOLQH�TXL]]HV��DOORZLQJ�UHDGLQJ�FRPSUHKHQVLRQ�WR�EH�WHVWHG�
RXWVLGH�RI�FODVV�WLPH���6WXGHQWV�FRXOG�WDNH�WKH�WLPHG�TXL]]HV�PRUH�WKDQ�RQH�WLPH�DQG�IROORZ�
WKHLU�TXL]�DQG�KRPHZRUN�HYDOXDWLRQV�LQ�DQ�RQOLQH�JUDGH�ERRN���3UHGLFWDEO\��WKH�IOH[LELOLW\�RI�
RQOLQH�TXL]]HV�SURYHG�WR�EH�PXFK�PRUH�SRSXODU�WKDQ�LQ�FODVV�TXL]]HV���2Q�WKH�RWKHU�KDQG��LW�
ZRXOG�EH�HDV\�IRU�VWXGHQWV�WR�WDNH�WKH�TXL]�DW�DGMDFHQW�FRPSXWHUV�DQG�VKDUH�DQVZHUV���)URP�
WKH�ILUVW�\HDU·V�UHVXOWV�LW�LV�XQFOHDU�ZKHWKHU�WKHUH�ZDV�DQ\�FKHDWLQJ��

�

,Q�FODVV�7RROV�IRU�HQJDJHPHQW�
)RU�FODVVURRP�WHDFKLQJ��D�PL[WXUH�RI�WUDGLWLRQDO�DQG�KLJK�WHFK�PHWKRGV�KDYH�EHHQ�XVHG���

:HE�EDVHG�RU�3RZHU3RLQW�SUHVHQWDWLRQV�DUH�XVHG�WR�LQWURGXFH�PDWHULDO�WR�WKH�VWXGHQWV�
VXSSOHPHQWHG�E\�VRIWZDUH�GHPRQVWUDWLRQV���$V�D�ZD\�WR�PDNH�GHPRQVWUDWLRQV�PRUH�IRROSURRI��
ZH�KDYH�EHJXQ�WR�SUHSDUH�4XLFNWLPH�YLGHRV�WKDW�ZDON�WKURXJK�KRZ�FRPPDQGV�DUH�XVHG�LQ�D�
GHVLJQ�FRQWH[W���7KHVH�DOORZ�D�SURFHGXUH�WR�EH�IODZOHVVO\�UHSHDWHG�ERWK�LQ�WKH�OHFWXUH�URRP�
DQG�DW�WKH�VWXGHQW·V�RZQ�ZRUNVWDWLRQ���(YHQ�ZLWK�VRPH�LPSURYHG�GHPRV��VWXGHQWV�ILQG�LW�
IUXVWUDWLQJ�WR�VLW�WKURXJK�GHPRQVWUDWLRQV�ZLWKRXW�EHLQJ�DEOH�WR�LPPHGLDWHO\�WU\�WKH�FRPPDQGV��

$V�D�FRXQWHUSRLQW�WR�WKH�SURMHFWHG�OHFWXUH��VWXGHQWV�DUH�JLYHQ�D�TXHVWLRQ�WR�DGGUHVV�LQ�
VPDOO�JURXSV���$IWHU�D�VKRUW�WLPH�WR�SUHSDUH��VWXGHQWV�FDQ�PRUH�HDVLO\�FRQWULEXWH�WR�D�
GLVFXVVLRQ�RI�SRVVLEOH�DQVZHUV�DQG�UHOHYDQW�IDFWRUV���7KH�UHVXOWV�FDQ�EH�TXLFNO\�VXPPDUL]HG�LQ�
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FKDON�RU�RQ�DQ�RYHUKHDG��HVSHFLDOO\�ZKHQ�JUDSKLF�DSSURDFKHV�DUH�LQYROYHG���6SRQWDQHRXV�KDQG�
GUDZQ�VNHWFKHV�FDQ�EH�D�UHIUHVKLQJ�FRXQWHUSRLQW�WR�SUHSDUHG�VWDWLF�LPDJHV��

7R�HQOLYHQ�WKH�OHFWXUHV�DQG�JLYH�WKHP�PRUH�UHOHYHQF\��ZH�GUDZ�IURP�WKH�WHDFKLQJ�
DVVLVWDQWV��'XULQJ�WKH�WHUP��HDFK�WXWRU�LV�UHVSRQVLEOH�IRU�EULHIO\�VKRZLQJ�RQH�RI�KLV�RU�KHU�RZQ�
GHVLJQ�VWXGLR�SURMHFWV�DQG�H[SODLQLQJ�KRZ�UHOHYDQW�GLJLWDO�WHFKQLTXHV�ZHUH�HPSOR\HG���7KH�
VWXGHQWV�FDQ�PRUH�HDVLO\�XQGHUVWDQG�WKH�UHDVRQ�WR�OHDUQ�WKH�VRIWZDUH�ZKHQ�WKH\�VHH�VWURQJ�
H[DPSOHV�E\�WKHLU�SHHUV���:KLOH�ZH�VKRZ�SURIHVVLRQDO�H[DPSOHV�SDUWLFXODUO\�WR�LOOXVWUDWH�
LQWHOOLJHQW�XVHV�RI�VLPSOH�WHFKQLTXHV��VRPHWLPHV�WKH�OHYHO�RI�SROLVK�DQG�VRSKLVWLFDWLRQ�PDNH�
WKHP�VHHP�DQQR\LQJO\�XQUHDFKDEOH���:RUN�SUHVHQWHG�E\�IHOORZ�VWXGHQWV�LV�PRUH�DFFHVVLEOH����

�

)LJXUH�����&RPPXQLW\�FHQWHU�GHVLJQ�E\�3DGUX�.DQJ�VKRZV�DSSOLFDWLRQ�RI�GLJLWDO�VNLOOV�LQ�DQ�
LQWHUPHGLDWH�VWXGLR��

9,���352*5(66�	�&+$//(1*(6�
,Q�UHIOHFWLQJ�RQ�ZKDW�KDV�EHHQ�DFKLHYHG�WKURXJK�WKLV�G\QDPLF�DSSURDFK�RI�DGMXVWPHQW��WKH�

PDMRU�VXFFHVVHV�LQFOXGH�WKH�GHYHORSPHQW�RI�VXFFHVVIXO�DVVLJQPHQWV�DQG�UHVRXUFHV���:H�KDYH�
DQDO\]HG�ZKDW�VWXGHQWV�OHDUQ�IURP�WKH�GLIIHUHQW�H[HUFLVH�W\SHV�DQG�ZH�XVH�WKH�FKDUDFWHULVWLFV�
WR�FUHDWH�D�EDODQFHG�FRXUVH���7KH�SUREOHPV�DUH�FOXVWHUHG�LQ�WKHPDWLF�VHWV��NLW�RI�SDUWV��WRS�
GRZQ��UHQGHULQJ�D�SODFH��VR�WKDW�D�IHZ�DVVLJQPHQWV�EXLOG�XSRQ�HDFK�RWKHU�DQG�WKHQ�DUH�
IROORZHG�E\�D�QHZ�VHW�WKDW�DOORZV�IRU�D�IUHVK�VWDUW����

,Q�DGGLWLRQ�WR�UHTXLULQJ�SRUWIROLRV��WKLV�IDOO�ZH�ZHUH�DEOH�WR�LPSOHPHQW�D�SUDFWLFDO�
FRPSHWHQF\�H[DP��IDFLOLWDWHG�E\�WKH�VPDOOHU�FODVV���7KH�H[DP�UHTXLUHG�WKH�VWXGHQWV�WR�PRGHO�
DQG�UHQGHU�DQ�DUFKLWHFWXUDO�HOHPHQW�RI�WKHLU�RZQ�GHVLJQ�LQ�D�OLPLWHG�DPRXQW�RI�WLPH���,W�JDYH�
VWXGHQWV�D�UHDVRQ�WR�GHYHORS�WKHLU�HIILFLHQF\�LQ�XVLQJ�WKH�WRROV�DQG�D�WDUJHW�WLPH�IRU�UHILQLQJ�
WKHLU�VNLOOV��VR�DOPRVW�DOO�WKH�VWXGHQWV�SDVVHG�WKH�H[DP���7KH�H[DP�UHYHDOHG�WKDW�VRPH�VWXGHQWV�
KDG�VWURQJHU�WHFKQLFDO�DELOLWLHV�WKDQ�WKHLU�SRUWIROLRV�VKRZHG���7KHVH�QHZ�VWXGHQWV�KDG�ZHDN�
SRUWIROLRV�EHFDXVH�WKH\�ODFNHG�GHVLJQ�MXGJPHQW�UDWKHU�WKDQ�WHFKQLFDO�FRQWURO��
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:KLOH�VRPH�SURJUHVV�LV�EHLQJ�PDGH��ZH�VWLOO�KDYH�QRW�VXFFHVVIXOO\�DGGUHVVHG�WKH�ZLGH�UDQJH�
RI�VNLOO�OHYHOV�LQ�WKH�FODVV���7KH�PRVW�QDwYH�EHJLQQHUV�KDYH�D�JUHDW�FKDOOHQJH�DQG�WKRVH�WKDW�FDQ�
SHUVHYHUH�GR�H[FHOOHQW�ZRUN��EXW�WKRVH�ZKR�JHW�GLVFRXUDJHG�WHQG�WR�VWRS�ZRUNLQJ���7KLV�UHVXOWV�
LQ�D�VLQN�RU�VZLP�VLWXDWLRQ���ORWV�RI�$·V�	�)·V�HVSHFLDOO\�DPRQJ�WKH�IUHVKPHQ�ZLWK�SRRUO\�
GHYHORSHG�VWXG\�VNLOOV���:H�KDYH�UHVLVWHG�IRUPDOO\�WUDFNLQJ�VWXGHQWV�LQWR�VORZHU�DQG�IDVWHU�
JURXSV�VR�IDU��EHFDXVH�RI�DQ�LQWHUHVW�LQ�SHHU�OHDUQLQJ���6RPH�QDWXUDO�DELOLW\�FOXVWHUV�DSSHDU�DV�
ZH�HQFRXUDJH�EHJLQQHUV�WR�EX\�0DFLQWRVK�FRPSXWHUV�DQG�WHDFK�WKHP�VHSDUDWHO\�IURP�WKRVH�RQ�
WKH�:LQGRZV�SODWIRUP���:H�KRSH�WR�VHH�PRUH�SHHU�OHDUQLQJ�LQ�6SULQJ������E\�WHDFKLQJ�ILUVW�\HDU�
XQGHUJUDGXDWHV�ZKR�DUH�DOUHDG\�VHWWOHG�LQWR�GHVLJQ�VWXGLR�JURXSV���,Q�WKH�VWXGLR�WKH\�ZLOO�KDYH�
D�QDWXUDO�VXSSRUW�JURXS�IRU�WKHLU�ZRUN���:KLOH�ZH�DUH�HQFRXUDJHG�E\�WKH�UHVXOWV�RI�KDYLQJ�D�
EHWWHU�IDFXOW\�WR�VWXGHQW�UDWLR��LW�FRPHV�DW�D�VHULRXV�FRVW�RI�HIILFLHQF\��

:LWK�PRUH�VXSSRUW�IRU�FRXUVH�SUHSDUDWLRQ�WLPH��ZH�FRXOG�SXW�PRUH�VXEVWDQWLDO�PDWHULDO�
RQOLQH�DQG�RQ�YLGHR�WR�SURYLGH�IOH[LEOH�VHOI�VWXG\���8QIRUWXQDWHO\��WKH�TXLFNO\�FKDQJLQJ�
VRIWZDUH�PDNHV�LW�D�ORVLQJ�EDWWOH�WR�SUHSDUH�WXWRULDOV�DV�WKH\�TXLFNO\�EHFRPH�RXW�RI�GDWH���,W�LV�
PRUH�SUDJPDWLF�WR�UHO\�RQ�ZHOO�SUHSDUHG�PDQXIDFWXUHU·V�WUDLQLQJ�PDWHULDO��DOWKRXJK�WKDW�EULQJV�
XS�TXHVWLRQV�RI�GHSHQGHQF\�RQ�VWDQGDUGL]HG�PDWHULDO���$V�DQ�DOWHUQDWLYH��PDQ\�WHDFKHUV�LQ�
$&$',$�KDYH�GLVFXVVHG�WKH�QHHG�WR�VKDUH�FRXUVH�PDWHULDO�DQG�GHYHORS�DQ�RQOLQH�WH[WERRN�DQG�
WXWRULDOV�DSSURSULDWH�LQ�D�ZLGH�YDULHW\�RI�FRQWH[WV��

$�JUHDWHU�FKDOOHQJH�WKDQ�WKH�WHPSRUDU\�QDWXUH�RI�FRXUVH�PDWHULDOV�LV�WKH�QHHG�WR�NHHS�
HTXLSPHQW�XSGDWHG�DQG�ZRUNLQJ�ZHOO���(YHQ�LI�WHFKQLFDO�VXSSRUW�LV�DYDLODEOH��WKH�WHDFKHU�KDV�WR�
EH�QRW�RQO\�WKH�DFWRU�RQ�WKH�VWDJH�EXW�DOVR�WKH�VWDJH�PDQDJHU�IRU�WKH�SHUIRUPDQFH���:LWK�
VLJQLILFDQW�FRVWV�DVVRFLDWHG�ZLWK�WKH�HTXLSPHQW��LQIUDVWUXFWXUH��VWDIILQJ�DQG�PDLQWHQDQFH��
WHDFKHU�RIWHQ�KDYH�WR�OREE\�IRU�IXQGLQJ�DQG�ZRUN�RQ�SXUFKDVH�VSHFLILFDWLRQV�DQG�SHUVRQQHO�
KLULQJ���7R�JHW�WKH�HTXLSPHQW�LQ�SODFH�DQG�ZRUNLQJ�SURSHUO\��WKH�SHUVRQ�QHHGV�WR�KDYH�VWURQJ�
FRRSHUDWLYH�UHODWLRQVKLSV�ZLWK�FRPSXWHU�UHVRXUFH�PDQDJHUV�DQG�VXSSRUW�VWDII�DV�ZHOO�DV�
FRQQHFWLRQV�WR�DXWKRULWLHV�LQYROYHG�LQ�IXQGLQJ���7KH�FRPSOH[LW\�RI�WKHVH�DGGLWLRQDO�GXWLHV�DUH�
ZHOO�GHVFULEHG�E\�WKH�6,**5$3+�(GXFDWLRQ�FRPPLWWHH��6,**5$3+��������

9,,��(;7(51$/�)$&7256���DGMXVWLQJ�WKH�ELJ�SLFWXUH�
,Q�DGGLWLRQ�WR�WKH�LQWURGXFWRU\�FRXUVH·V�FRQWHQW�DQG�GHOLYHU\��WKH�FRXUVH·V�FXUULFXODU�

FRQWH[W�KDV�QHHGHG�DWWHQWLRQ���3URYLGLQJ�EDVLF�FRPSXWHU�OLWHUDF\�WUDLQLQJ�SULRU�WR�WKH�FRXUVH�
FRXOG�HYHQ�RXW�WKH�HQWHULQJ�VWXGHQWV·�EDFNJURXQGV���)ROORZ�WKURXJK�SUDFWLFH�LQ�VWXGLRV�RU�
PHGLD�FODVVHV�KHOS�IOHGJOLQJ�VNLOOV�WR�GHYHORS���$�ORJLFDO�VHTXHQFH�RI�FODVVHV�WKDW�LQWHUZHDYH�
WHFKQLTXH�FRXUVHV�ZLWK�VWXGLR�DSSOLFDWLRQ�FDQ�PDNH�WKH�GLIIHUHQFH�EHWZHHQ�GHHS�OHDUQLQJ�DQG�
VKDOORZ�H[SRVXUH���,Q�FRQVLGHULQJ�GLJLWDO�GHVLJQ�HGXFDWLRQ�WR�EH�OLNH�IRUHLJQ�ODQJXDJH�WHDFKLQJ�
�&KHQJ��������RXU�JRDO�LV�WR�LPPHUVH�WKH�VWXGHQWV�LQ�D�FXOWXUH�RI�FRPSXWLQJ���6WXGHQWV�QHHG�WR�
VHH�KRZ�WKH�WRROV�HQDEOH�WKH�ZRUN�RI�SHHUV���7KH\�QHHG�WR�EH�H[SRVHG�WR�WKH�GLIIHUHQW�VRIWZDUH�
RSWLRQV�DYDLODEOH�WR�WKHP�DQG�XQGHUVWDQG�WKDW�GLIIHUHQW�WRROV�DUH�VXLWDEOH�IRU�GLIIHUHQW�WDVNV���
)LQDOO\��KDYLQJ�VWURQJ�UROH�PRGHOV�WKDW�GHPRQVWUDWH�H[HPSODU�ZRUN�FDQ�LQVSLUH�LQWHQVLYH�VWXG\��

7KLV�SDSHU�KDV�GHVFULEHG�WKH�PDMRU�FKDOOHQJHV�LQ�WHDFKLQJ�RXU�LQWURGXFWRU\�FRXUVH�DORQJ�
ZLWK�DWWHPSWHG�VROXWLRQV�DQG�SDUWLDO�VXFFHVVHV���$OO�DVSHFWV�RI�WKH�FRXUVH�DUH�DIIHFWHG�E\�
FKDQJHV�LQ�WHFKQRORJ\���WKH�FRQWHQW��LWV�GHOLYHU\��VWDII�WUDLQLQJ�DQG�QHFHVVDU\�HTXLSPHQW���)RU�
DOO�WKHVH�UHDVRQV��WHDFKLQJ�GLJLWDO�GHVLJQ�LV�D�G\QDPLF�FKDOOHQJH���%\�VKDULQJ�WKH�OHVVRQV�ZH·YH�
OHDUQHG�ZH�KRSH�WR�LOOXPLQDWH�URDGEORFNV�DQG�VWUHDPOLQH�WKH�SDWK�IRU�RWKHUV��

5()(5(1&(6�
$WDPDQ��2VPDQ�DQG�/RQQPDQ��%UXFH��������´,QWURGXFWLRQ�WR�&RQFHSW�DQG�)RUP�LQ�
$UFKLWHFWXUH��$Q�([SHULPHQWDO�'HVLJQ�6WXGLR�8VLQJ�WKH�'LJLWDO�0HGLDµ��'HVLJQ�&RPSXWDWLRQ��
&ROODERUDWLRQ��5HDVRQLQJ��3HGDJRJ\��3URFHHGLQJV�RI�$&$',$·����7XFVRQ��SS������
�
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'DYH��%KDUDW�DQG�'DQDK\��-RKQ��������´9LUWXDO�6WXG\�$EURDG�DQG�([FKDQJH�6WXGLRµ��LQ�7��
6HHERKP�DQG�6��YDQ�:\N·V�'LJLWDO�'HVLJQ�6WXGLRV��'R�&RPSXWHUV�0DNH�D�'LIIHUHQFH"��
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