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�

,Q�WKLV�SDSHU�ZH�GLVFXVV�LQQRYDWLRQV�LQ�WKH�SHUVRQDO�DQG�SURIHVVLRQDO�GHYHORSPHQW��33'��FXUULFXOXP�
WKDW�ZHUH�LQWURGXFHG�DW�D�PHGLFDO�VFKRRO�LQ�D�PDMRU�PHWURSROLWDQ�XQLYHUVLW\�LQ�6\GQH\��$XVWUDOLD��7KH�
UHYLHZ�RI�WKH�33'�FXUULFXOXP�LQYROYHG�WKH�GHYHORSPHQW�RI�QHZ�FRQWHQW�DV�ZHOO�DV�WKH�H[SORUDWLRQ�RI�
WHFKQRORJLHV�WKDW�FRXOG�EH�XVHG�WR�XQGHUSLQ�WKH�YDULRXV�FROODERUDWLYH��VHOI�GLUHFWHG�DQG�UHIOHFWLYH�
OHDUQLQJ�DFWLYLWLHV�RI�WKH�QHZ�FRXUVH��$Q�RQOLQH�SRUWIROLR�V\VWHP��3HEEOH3DG��ZDV�VHOHFWHG�DV�WKH�
WHFKQRORJLFDO�SODWIRUP�WR�GHOLYHU�WKH�QHZ�FXUULFXOXP��6WXGHQW�IHHGEDFN�UHODWLQJ�WR�WKH�QHZ�WHFKQRORJ\�
KDV�EHHQ�FULWLFDO�DQG�DFWLYLW\�WKHRU\��$7��LV�XVHG�WR�EURDGHQ�RXU�XQGHUVWDQGLQJ�RI�WKH�ZLGHU�FXOWXUDO�
IRUFHV���ZKDW�ZH�FDOO�WKH�µQHJDWLYH�GLVFRXUVH�RI�33'¶���WKDW�FDQ�SRWHQWLDOO\�VKDSH�DWWLWXGHV�WR�
WHFKQRORJ\�DQG�OHDUQLQJ�LQ�WKH�33'�FRPSRQHQW�RI�D�PHGLFDO�GHJUHH��
�
.H\ZRUGV��$FWLYLW\�WKHRU\��3HEEOH3DG��SURIHVVLRQDO�DQG�SHUVRQDO�GHYHORSPHQW��FXUULFXOXP��RQOLQH�
SRUWIROLRV��PHGLFDO�HGXFDWLRQ��

�
6HWWLQJ�WKH�VFHQH�
�
7KH�8QLYHUVLW\�RI�:HVWHUQ�6\GQH\�6FKRRO�RI�0HGLFLQH��8:66R0���HVWDEOLVKHG�LQ�������LV�RQH�RI�WKH�QHZHVW�
$XVWUDOLDQ�PHGLFDO�VFKRROV��7KH�PHGLFDO�GHJUHH�LV�D�ILYH�\HDU�FRXUVH�ZLWK�PRVWO\�GRPHVWLF�VWXGHQWV�UDQJLQJ�LQ�
DJH�IURP����WR�WKH�PLG���V�DOWKRXJK�PRVW�RI�WKH�VWXGHQWV�DUH�UHFHQW�KLJK�VFKRRO�JUDGXDWHV��7KHUH�LV�DQ�HTXLWDEOH�
JHQGHU�EDODQFH�DFURVV�DOO�ILYH�\HDUV�RI�WKH�VWXGHQW�FRKRUW��'XULQJ�WKH�ILUVW�WZR�\HDUV�RI�WKH�FRXUVH��VWXGHQWV�
HQJDJH�LQ�SUREOHP�EDVHG�OHDUQLQJ�WXWRULDOV�EDVHG�DW�WKH�XQLYHUVLW\�DQG�DUH�HPEHGGHG�LQ�WKH�FOLQLFDO�HQYLURQPHQW�
IRU�WKH�UHPDLQGHU�RI�WKH�FRXUVH��$V�LV�WKH�FDVH�ZLWK�RWKHU�PHGLFDO�VFKRROV�LQ�$XVWUDOLD��8:66R0�LV�UHTXLUHG�E\�
WKH�$XVWUDOLDQ�0HGLFDO�&RXQFLO��$0&��WR�LPSOHPHQW�D�33'�FXUULFXOXP��7KH�33'�WKHPH�LV�RQH�RI�WKH�
8:66R0¶V�IRXU�PDMRU�FXUULFXODU�SLOODUV�DQG�DLPV�WR�SURPRWH�D�ELR�SV\FKRVRFLDO�PRGHO�RI�PHGLFDO�FDUH�DQG�WR�
HQFRXUDJH�VWXGHQWV�WR�UHIOHFW�RQ��DQDO\VH�DQG�FULWLFDOO\�TXHVWLRQ�KRZ�WKHLU�SURIHVVLRQDO�LGHQWLW\�LV�EHLQJ�VKDSHG�
GXULQJ�PHGLFDO�VFKRRO�DQG�EH\RQG��+RZHYHU��GHVSLWH�WKH�UHTXLUHPHQW�DQG�HQFRXUDJHPHQW�IRU�FXUULFXOXP�UHIRUP�
IURP�WKH�UHJXODWRU\�ERGLHV��ZH�KDYH�IRXQG��VLPLODU�WR�PDQ\�RWKHU�PHGLFDO�VFKRROV��WKDW�LPSOHPHQWLQJ�D�
SURIHVVLRQDOLVP�FXUULFXOXP�LQ�WKH�8:66R0��KDV�DQG�FRQWLQXHV�WR�EH��KLJKO\�SUREOHPDWLF��
�
7KH�QHJDWLYH�GLVFRXUVH�RI�33'�LQ�PHGLFDO�VFKRROV�
�
7KH�PHGLFDO�VFKRRO�FXUULFXOXP�LV�GRPLQDWHG�E\�WKH�VFLHQWLILF�SDUDGLJP�ZKLFK�H[HUWV�D�SRZHUIXO�LQIOXHQFH�RQ�
VWXGHQWV¶�FRQFHSWXDOLVDWLRQ�RI�ZKDW�PHGLFLQH�LV�DQG�WKH�IRUPDWLRQ�RI�WKHLU�SURIHVVLRQDO�LGHQWLW\��:DOGVWHLQ��
1HXPDQQ��'URVVPDQ��	�1RYDFN���������7KH�33'�FXUULFXOXP�WKHPH�RIIHUV�DQRWKHU�SHUVSHFWLYH�WR�VFLHQFH��
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HPSKDVLVLQJ�WKH�SHUVRQDO��WKH�VXEMHFWLYH�DQG�WKH�VRFLR�FXOWXUDO�GLPHQVLRQV�RI�PHGLFLQH���)UHTXHQWO\�GHQLJUDWHG�
DV�³VRIW´�DQG�³VXEMHFWLYH�´�33'�VWUXJJOHV�IRU�OHJLWLPDF\�LQ�WKH�PHGLFDO�FXUULFXOXP�QRW�RQO\�DPRQJVW�VWXGHQWV�
EXW�DOVR�WKH�VWDII�RI�WKH�PHGLFDO�VFKRRO�FRPPXQLW\��:H�FDOO�WKLV�WKH�QHJDWLYH�GLVFRXUVH�RI�33'��
�
7KH�GHYHORSPHQW�RI�WKH�QHZ�33'�FXUULFXOXP�
�
7ZR�\HDUV�DJR��WKH�FXUULFXOXP�GHVLJQ�WHDP�WRRN�RYHU�WKH�VWHZDUGVKLS�RI�WKH�33'�WKHPH�IRU�WKH�ILUVW�DQG�VHFRQG�
\HDUV�RI�WKH�FRXUVH��$LPLQJ�WR�RYHUFRPH�VWXGHQW�QHJDWLYLW\�WKH�WHDP�XQGHUWRRN�VLJQLILFDQW�FXUULFXOXP�UHIRUP�
EDVHG�RQ�IHHGEDFN�IURP�ERWK�VWXGHQWV�DQG�WXWRUV��$V�D�UHVXOW�RI�WKH�UHGHVLJQ�SURFHVV��WKH�FXUULFXOXP�LV�QRZ�
GHOLYHUHG�YLD�IRUWQLJKWO\�WXWRULDOV�GXULQJ�ZKLFK�VWXGHQWV�DUH�HQFRXUDJHG�WR�HQJDJH�LQ�GLVFXVVLRQV�DERXW�
SKLORVRSKLFDO��HWKLFDO��OHJDO�DQG�SROLWLFDO�LVVXHV�UHOHYDQW�WR�WKH�SUDFWLFH�RI�PHGLFLQH��7KH�WXWRUV¶�UROH�LV�WR�
IDFLOLWDWH�VWXGHQW�H[SORUDWLRQ�DQG�GLVFXVVLRQ�RI�WKH�WRSLFV�UDWKHU�WKDQ�WR�DFW�DV�FRQWHQW�H[SHUWV��7KH�DVVHVVPHQW�
WDNHV�D�YDULHW\�RI�IRUPDWV�LQFOXGLQJ�UHIOHFWLRQV��UHVHDUFK�HVVD\V��FODVV�SUHVHQWDWLRQV�DQG�FUHDWLYH�UHVSRQVHV��7KH�
QHZ�FXUULFXOXP�DOVR�UHIOHFWV�D�FKDQJH�IURP�D�VXPPDWLYH�DSSURDFK�WR�DVVHVVPHQW�WR�VHPHVWHU�ORQJ�SURJUHVVLYH�
IRUPDWLYH�DVVHVVPHQW��
�
$�NH\�REVWDFOH��KRZHYHU��WR�LQFUHDVLQJ�WKH�HPSKDVLV�RQ�IRUPDWLYH�DVVHVVPHQW�LV�WKH�OHDUQLQJ�PDQDJHPHQW�
V\VWHP�RI�WKH�8QLYHUVLW\�RI�:HVWHUQ�6\GQH\��8:6���7KH�V\VWHP�GRHV�QRW�H[SHGLWH�GHOLYHU\�RI�IUHTXHQW�DQG�
FRQWLQXRXV�IHHGEDFN�IURP�WXWRUV�WR�VWXGHQWV�VR�WKDW�VWXGHQWV¶�ZRUN�FDQ�HYROYH��1RU�GRHV�LW�IDFLOLWDWH�WKH�
SURYLVLRQ�RI�SHHU�IHHGEDFN�RU�SURYLGH�VWXGHQWV�ZLWK�HIIHFWLYH�WRROV�WR�ZRUN�FROODERUDWLYHO\�RQ�D�MRLQW�SURMHFW��$V�
D�UHVXOW��WKH�FXUULFXOXP�ZDV�QRW�DEOH�WR�SURYLGH�VWXGHQWV�ZLWK�WKH�RSSRUWXQLW\�IRU�LQWHJUDWLQJ�WKHLU�VHOI�GLUHFWHG��
UHIOHFWLYH�DQG�FROODERUDWLYH�OHDUQLQJ�SUDFWLFHV��7KH�ODFN�RI�WKLV�FDSDFLW\�SURPSWHG�WKH�VHDUFK�IRU�D�GHOLYHU\�
SODWIRUP�WKDW�ZRXOG�EH�DEOH�WR�SURYLGH�WKHVH�IHHGEDFN�IHDWXUHV��7KH�WHDP¶V�LQWHUHVW�LQ�DQ�RQOLQH�SRUWIROLR�V\VWHP�
�3HEEOH3DG��FRLQFLGHG�ZLWK�WKH�XQLYHUVLW\¶V�LQWHUHVW�LQ�WKH�HYDOXDWLRQ�RI�3HEEOH3DG�DQG�WKLV�V\VWHP�ZDV�
VXEVHTXHQWO\�DGRSWHG�WR�GHOLYHU�DQG�LPSOHPHQW�WKH�33'�FXUULFXOXP��

�
$V�SDUW�RI�WKH�LQWURGXFWLRQ�RI�WKH�QHZ�WHFKQRORJ\�H[WHQVLYH�VWDII�GHYHORSPHQW�VHVVLRQV�ZHUH�KHOG�EHIRUH�LWV�
LQWURGXFWLRQ�ZKHUH�WXWRUV�ZHUH�LQWURGXFHG�WR�3HEEOH3DG�DQG�WKH�FXUULFXOXP��7KH�WUDQVLWLRQ�WR�WKH�QHZ�GHOLYHU\�
SODWIRUP��KRZHYHU��ZDV�QRW�D�VPRRWK�RQH�DQG�VHYHUDO�LVVXHV�ZHUH�HQFRXQWHUHG��7KHVH�LVVXHV�DUH�LGHQWLILHG�
EHORZ��
�
6WXGHQW�IHHGEDFN�
�
'XULQJ�WKH�FRXUVH�RI�WKH�ILUVW�VHPHVWHU�RI�LWV�LQWURGXFWLRQ�IHHGEDFN�FDPH�LQ�WZR�IRUPV��$QHFGRWDO�IHHGEDFN�ZDV�
SURYLGHG�WR�XV�YLD�WKH�WXWRUV�DQG�WKH�UHTXLUHG�RQOLQH�VXUYH\�IRU�WKH�XQLYHUVLW\¶V�HYDOXDWLRQ�RI�3HEEOH3DG��ZKLFK�
LQFOXGHG�TXHVWLRQV�RQ�LWV�VXSSRUW�DQG�HDVH�RI�XVH��UHLQIRUFHG�WKH�QDWXUH�RI�WKH�DQHFGRWDO�IHHGEDFN�WKDW�ZH�
UHFHLYHG��$�VXPPDU\�RI�WKH�VXUYH\�DQG�LQIRUPDO�IHHGEDFN�LV�SURYLGHG�EHORZ��
�

x� 7KH�LQWHUIDFH�ZDV�XQLQWXLWLYH�DQG�RYHUO\�FRPSOH[��
x� 1DYLJDWLRQDO�VWHSV�WR�FRPSOHWH�WDVNV�VXFK�DV�JHWWLQJ�WHPSODWHV�ZHUH�FRQIXVLQJ���WKLV�FRQIXVLRQ�DOVR�

FUHDWHG�FRPSOH[LW\�IRU�WXWRUV��
x� 7KH�YDOXH�DQG�XWLOLW\�RI�3HEEH3DG�ZHUH�UHSHDWHGO\�TXHVWLRQHG��
x� 7KH�L3DG�ZDV�XQDEOH�WR�UHQGHU�DOO�IHDWXUHV�RI�3HEEOH3DG��DOO�ILUVW�\HDU�8:6�VWXGHQWV�ZHUH�JLYHQ�L3DGV���

�
7KHVH�LVVXHV��DOOLHG�ZLWK�WKH�SHUFHSWLRQ�IURP�VWXGHQWV�WKDW�33'�LV�D�VRIW�VXEMHFW�LQ�WKH�FRQWH[W�RI�D�PHGLFDO�
GHJUHH��SURPSWHG�XV�WR�H[SORUH�WKHRUHWLFDO�IUDPHZRUNV�WKDW�PLJKW�KHOS�XV�WR�LQWHUSUHW�WKLV�IHHGEDFN��$FWLYLW\�
WKHRU\��.DSWHOLQLQ�	�1DUGL��������ZDV�VHOHFWHG�DV�D�IUDPHZRUN�WKDW�PLJKW�SURYLGH�XV�ZLWK�WKH�FRQFHSWXDO�WRROV�
WR�FRPELQH�DQ�DQDO\VLV�RI�WKH�WHFKQRORJLFDO�LVVXHV�DULVLQJ�IURP�WKH�XVH�RI�WKH�3HEEOH3DG�ZLWK�WKH�EURDGHU�
GLVFRXUVH�RI�WKH�SODFH�RI�33'�ZLWKLQ�D�PHGLFDO�FXUULFXOXP��
�
$QDO\VLV�RI�3HEEOH3DG�LQ�WKH�33'�FXUULFXOXP�ZLWK�DFWLYLW\�WKHRU\�
�
$OWKRXJK�$7�KDV�XQGHUJRQH�YDULRXV�LWHUDWLRQV�VLQFH�9\JRWNV\¶V�HDUO\�ZRUN�LQ�OHDUQLQJ�DQG�SV\FKRORJ\�
�%DNKXUVW��������'H9DQH�	�6TXLUH���������WKH�FRUH�LGHD�RI�$7�LV�WKDW�WKH�EDVLF�XQLW�RI�DQDO\VLV��DFWLYLW\��WDNHV�
SODFH�LQ�D�FRPSOH[�HQYLURQPHQW�RI�LQWHUUHODWHG�OD\HUV�WKURXJK�ZKLFK�DFWLYLW\�LV�FRQVWLWXWHG�DQG�PHGLDWHG��,Q��QG�
JHQHUDWLRQ�$7��'H9DQH�	�6TXLUH��������WKHVH�OD\HUV�DUH�VFKHPDWLFDOO\�UHSUHVHQWHG�LQ�ILJXUH����
�
$7�KDV�EHHQ�DGRSWHG�DV�D�FRQFHSWXDO�IUDPHZRUN�WR�DLG�LQ�WKH�DQDO\VLV�RI�FRPSOH[�GRPDLQV�VXFK�DV�VFKRROV�
�<DPDJDWD�/\QFK��������DQG�KRVSLWDOV��(QJHVWU|P���������8QLYHUVLWLHV�DUH�VLPLODUO\�FRPSOH[�HQWLWLHV�DQG�WKH�
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LQWURGXFWLRQ�RI�QHZ�WHFKQRORJ\�LQWR�D�FRQWHVWHG�FRPSRQHQW�RI�D�PHGLFDO�GHJUHH�UDLVHV�TXHVWLRQV�QRW�RQO\�DERXW�
WKH�FKDUDFWHULVWLFV�RI�WKH�WHFKQRORJ\�LWVHOI�EXW�WKH�VRFLDO�DQG�FXOWXUDO�OD\HUV�WKDW�PHGLDWH�LWV�XVH��:LWK�WKLV�PLQG��
ZH�KDYH�XVHG�$7�WR�LGHQWLI\�WKH�IROORZLQJ�HOHPHQWV�RI�WKH�V\VWHP�WKDW�ZH�DUH�FXUUHQWO\�LQYHVWLJDWLQJ��
�
<HDU���DQG�\HDU���VWXGHQWV�DUH�LGHQWLILHG�DV�WKH�VXEMHFWV��WKHLU�SDUWLFLSDWLRQ�LQ�WKH�33'�FXUULFXOXP�DV�WKH�REMHFW�
DQG�LQWHQGHG�RXWFRPHV�FRQVLVW�RI�WKH�GHYHORSPHQW�RI�SURIHVVLRQDO�LGHQWLW\��5XOHV�RI�WKH�DFWLYLW\�V\VWHP�LQFOXGH�
WKH�IDFW�WKDW�VWXGHQWV�QHHG�WR�FRQIRUP�WR�DVVHVVPHQW�UXEULFV�LQ�RUGHU�WR�VXFFHVVIXOO\�SDVV�33'�DQG�WKH�IDFW�WKDW�
WKH\�QHHG�WR�VWXG\�33'�DW�DOO�LV�GHWHUPLQHG�E\�WKH�LQVWLWXWLRQDOO\�LPSRVHG�UXOH�IURP�WKH�$0&��
�
:LWK�WKH�GLYLVLRQ�RI�ODERXU��VHYHUDO�SHRSOH�ZHUH�LGHQWLILHG�DV�FHQWUDO�WR�WKH�LPSOHPHQWDWLRQ�RI�WKH�QHZ�
FXUULFXOXP�DQG�WKH�FRPPXQLW\�FRQVLVWV�RI�RUJDQLVDWLRQDO�XQLWV��XQLYHUVLW\��DV�ZHOO�DV�VSHFLILF�SHRSOH��WHFKQLFDO�
KHOS�DW�3HEEOH3DG��WKDW�FRQWULEXWHG�WR�WKH�QHZ�FXUULFXOXP�EXW�ZHUH�QRW�FHQWUDO�WR�LWV�SURGXFWLRQ��
�
)ROORZLQJ�'DQLHOV��'DQLHOV��������WKH�GLVFRXUVH�WKDW�ZH�KDYH�LQWURGXFHG�DV�D�PHGLDWLQJ�DUWHIDFW�SURYLGHV�D�
IXUWKHU�OHYHO�RI�FRPSOH[LW\�WR�WKH�PRGHO��,Q�IXWXUH�UHVHDUFK�ZH�LQWHQG�WR�XVH�$7�WR�H[DPLQH�KRZ�WKLV�GLVFRXUVH�
KDV�EHHQ�WUDQVIRUPHG��UHLQIRUFHG�RU�FRQWHVWHG�GXULQJ�WKH�LQWURGXFWLRQ�RI�QHZ�FXUULFXOXP�DQG�QHZ�WHFKQRORJ\�
LQWR�WKH�33'�SURJUDPPH��
�
$�GHWDLOHG�UHSUHVHQWDWLRQ�RI�DFWLYLW\�PRGHO�LV�SURYLGHG�LQ�ILJXUH����

�
�

)LJXUH����'HWDLOHG�GHVFULSWLRQ�RI�WKH�33'�FXUULFXOXP�DQG�GHOLYHU\�SODWIRUP�XVLQJ�$7�
�

�
�
$7�KDV�EHQHILWHG�XV�LQ�KHOSLQJ�IUDPH�WKH�DGRSWLRQ�RI�LQWURGXFWLRQ�RI�WHFKQRORJ\�LQ�WKH�FRQWH[W�RI�33'��
6SHFLILFDOO\��LW�KDV�SURYLGHG�D�IUDPHZRUN�ZKLFK�VXJJHVWV�ZH�VKRXOG�FRQVLGHU�KRZ�D�GLVFRXUVH�PLJKW�
�QHJDWLYHO\��LPSDFW�RQ�KRZ�VXFFHVVIXOO\�WHFKQRORJ\�LV�DGRSWHG���$V�LV�FOHDU�IURP�ILJXUH����KRZHYHU��WKHUH�DUH�
IDFWRUV�RWKHU�WKDQ�D�GLVFRXUVH�OD\HU�WKDW�PD\�QHHG�WR�EH�FRQVLGHUHG�LQ�HYDOXDWLQJ�WKH�DGRSWLRQ�DQG�LQWHJUDWLRQ�RI�
QHZ�WHFKQRORJ\�LQ�WKH�SUHVHQW�FRQWH[W��)RU�H[DPSOH��LQ�WKH�GLYLVLRQ�RI�ODERXU�DV�LW�UHODWHV�WR�OHDUQLQJ�DFWLYLWLHV��
WXWRUV�DUH�UHTXLUHG�WR�SURYLGH�RQJRLQJ��IRUPDWLYH�IHHGEDFN�WKURXJKRXW�WKH�OLIH�RI�DQ�DFWLYLW\��,I�IHHGEDFN�LV�QRW�
SURYLGHG��WKH�SHGDJRJLFDO�LQWHQW�EHKLQG�OHDUQLQJ�DFWLYLWLHV�LV�XQOLNHO\�WR�EH�PHW�DQG�WKLV�PLJKW�KDYH�DQ�LPSDFW�
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RQ�WKH�YDOXH�WKDW�VWXGHQWV�SODFH�RQ�WKHLU�XVH�RI��D�QRYHO�DQG�FRPSOLFDWHG�DSSOLFDWLRQ��)XUWKHU�GLPHQVLRQV�LQ�WKH� 
GLYLVLRQ�RI�ODERXU�LQFOXGH�WHFKQLFDO�DQG�DGPLQLVWUDWLYH�FRPSRQHQWV�DV�ZHOO�DV�VXSSRUW�ZLWK�RQOLQH�SHGDJRJLHV� 
IURP�YDULRXV�VWDII�PHPEHUV��,Q�WKH�DEVHQFH�RI�WKLV�OHYHO�RI�VXSSRUW��LW�ZRXOG�EH�GLIILFXOW�WR�PHHW�WKH�LQVWLWXWLRQDO� 
UHTXLUHPHQWV�RI�WKH�SURYLVLRQ�RI�D�33'�FXUULFXOXP�DV�ZHOO�DV�WKH�SHGDJRJLFDO�REMHFWLYHV�LQVFULEHG�LQ�WKH�33'� 
FXUULFXOXP���

'LVFXVVLRQ�

7KH�VWXGHQW�IHHGEDFN�WKDW�ZH�KDYH�UHFHLYHG�DERXW�3HEEOH3DG�KDV�EHHQ�FULWLFDO�DQG�LW�LV�FOHDU�WKDW�VWXGHQWV�GLG�QRW� 
HPEUDFH�WKH�V\VWHP�LQ�WKH�ZD\�WKDW�ZDV�RULJLQDOO\�LQWHQGHG��,W�ZRXOG�DOVR�VHHP�WKDW�WKH�RULJLQDO�HGXFDWLRQDO� 
RXWFRPHV�RI�WKH�QHZ�33'�FXUULFXOXP�KDYH�QRW�EHHQ�HQWLUHO\�PHW��,W�LV�QRW�HYLGHQW��KRZHYHU��ZK\�WKLV�LV�WKH�FDVH�� 
,V�VWXGHQW�UHVLVWDQFH�WR�3HEEOH3DG�SXUHO\�D�IXQFWLRQ�RI�WHFKQRORJLFDO�SDUDPHWHUV��LQWHUIDFH��XVDELOLW\�HWF���RU� 
GRHV�D�FRPSOH[�UHODWLRQVKLS�H[LVW�EHWZHHQ�WHFKQRORJ\�DQG�WKH�QHJDWLYH�GLVFRXUVH�RI�33'"�2WKHU�IDFWRUV�WKDW� 
PLWLJDWH�WKH�VXFFHVVIXO�XSWDNH�RI�QHZ�WHFKQRORJLHV�E\�VWXGHQWV�LQ�D�KLJKHU�HGXFDWLRQ�FRQWH[W�KDYH�DOVR�EHHQ� 
VXJJHVWHG��.HQQHG\�HW�DO����������6RPH�RI�WKHVH�DUH�FRQWH[WXDO�DQG�VSHFLILF�WR�D�SDUWLFXODU�GLVFLSOLQH���WLPH�SRRU� 
PHGLFDO�VWXGHQWV��IRU�H[DPSOH��DUH�RQO\�OLNHO\�WR�VSHQG�WLPH�ZLWK�WHFKQRORJLHV�WKDW�DUH�SHUFHLYHG�WR�EH�XVHIXO�WR� 
WKHLU�VWXGLHV���ZKLOH�RWKHUV�UHODWH�PRUH�WR�WKH�YDU\LQJ�OHYHOV�RI�LQWHUHVW��NQRZOHGJH�DQG�DELOLW\�WKDW�VWXGHQWV� 
GLVSOD\�ZLWK�SDUWLFXODU�WHFKQRORJLHV��,Q�IXWXUH�UHVHDUFK�LW�ZLOO�EH�LPSRUWDQW�WR�EDODQFH�FRQWH[WXDO�IDFWRUV�VXFK�DV� 
WKHVH�DJDLQVW�RXU�FHQWUDO�K\SRWKHVLV��

&RQFOXVLRQ�

2XU�DQDO\VLV�RI�WKH�LQWURGXFWLRQ�RI�3HEEOH3DG�LQWR�WKH�33'�FRPSRQHQW�RI�WKH�8:66R0�PHGLFDO�GHJUHH�KDV� 
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