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'HVLJQ�DQG�GHYHORSPHQW�RI�H[DPSOHV�WR�VXSSRUW�DXWKHQWLF�
SURIHVVLRQDO�OHDUQLQJ��D�SDUWLFLSDWLYH�SURFHVV�
�
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/HDUQLQJ�	�7HDFKLQJ�&HQWUH�
0DFTXDULH�8QLYHUVLW\�
/XF\�$UWKXU�
/HDUQLQJ�	�7HDFKLQJ�&HQWUH�
0DFTXDULH�8QLYHUVLW\�
6FDUOHW�$Q�
)DFXOW\�RI�%XVLQHVV�	�(FRQRPLFV�
0DFTXDULH�8QLYHUVLW\�
�

7KLV�SDSHU�SUHVHQWV�WKH�UHVXOWV�RI�D�VHFRQG�SKDVH�RI�DQ�HYDOXDWLRQ�RI�D�VHW�RI�H[DPSOH�XQLWV��RQOLQH�
WHDFKLQJ�VSDFHV���7KHVH�ZHUH�GHYHORSHG�XVLQJ�D�SDUWLFLSDWLYH�GHVLJQ�SURFHVV�GXULQJ�D�8QLYHUVLW\¶V�
WUDQVLWLRQ�WR�D�QHZ�/HDUQLQJ�0DQDJHPHQW�6\VWHP��7KH�ILUVW�SKDVH�FRQVLGHUHG�KRZ�WKH�SURGXFWV�
ZHUH�FRQVXPHG�DV�OHDUQLQJ�REMHFWV��DQG�UDLVHG�TXHVWLRQV�DV�WR�ZKHWKHU�IXUWKHU�ZRUN�RQ�H[DPSOH�
XQLWV�ZDV�ZRUWKZKLOH��WKLV�VHFRQG�SKDVH�FRQVLGHUV�WKH�LPSDFW�RI�WKH�SURFHVV�RI�GHYHORSPHQW�LWVHOI��
8VLQJ�D�'HYHORSPHQWDO�(YDOXDWLRQ�DSSURDFK��WKH�SDSHU�DQDO\VHV�WKH�UHIOHFWLRQV�RI�D�VDPSOH�RI�
SDUWLFLSDWLQJ�DFDGHPLFV�DQG�HGXFDWLRQDO�GHVLJQ�DQG�GHYHORSPHQW�VWDII��FDSWXUHG�LQ�VHPL�VWUXFWXUHG�
LQWHUYLHZV��%RWK�JURXSV¶�H[SHULHQFHV�LQGLFDWH�WKDW�WKH�SURFHVV�RI�FUHDWLQJ�WKH�H[DPSOH�XQLWV�QHWWHG�
VLJQLILFDQW�EHQHILWV�IRU�WKHLU�RZQ�SURIHVVLRQDO�OHDUQLQJ�DQG�WKDW�RI�WKHLU�FROOHDJXHV��DV�ZHOO�DV�IRU�
WKH�ZLGHU�FKDQJH�PDQDJHPHQW�SURJUDP���7KH�LPSOLFDWLRQV�RI�WKHVH�ILQGLQJV�IRU�LQVWLWXWLRQDO�
SUDFWLFHV�DQG�IXWXUH�UHVHDUFK�DUH�RXWOLQHG��

��
.H\ZRUGV���3URIHVVLRQDO�OHDUQLQJ��QHZ�WHFKQRORJ\��RQOLQH�GHVLJQ��DXWKHQWLF�OHDUQLQJ��HYDOXDWLRQ��
/06�

�
,QWURGXFWLRQ�
�
7KH�LQWURGXFWLRQ�RI�QHZ�WHFKQRORJLHV�LQ�WKH�KLJKHU�HGXFDWLRQ�VHFWRU�FDQ�EH�YLHZHG�DV�DQ�RSSRUWXQLW\�WR�
WUDQVIRUP�OHDUQLQJ�DQG�WHDFKLQJ�SUDFWLFH��0F1HLOO��$UWKXU��%UH\HU��+XEHU��	�3DUNHU���������2IWHQ��DV�DQ�
DSSURDFK�WR�PDQDJLQJ�VXFK�FKDQJHV�DQG�LQWURGXFLQJ�QHZ�WHFKQRORJ\�WR�H[LVWLQJ�SURFHVVHV��FKDQJH�DJHQWV�DUH�
XVHG��7KH�UROH�RI�FKDQJH�DJHQW�LV�QRUPDOO\�DVVXPHG�E\�HGXFDWLRQDO�GHVLJQHUV��GHYHORSHUV�DQG�HDUO\�DGRSWHUV��
(DUO\�DGRSWHUV�DUH�RQH�RI�ILYH�DGRSWHU�FDWHJRULHV�OLQNHG�WR�WKH�EHOO�FXUYH�RI�GLVWULEXWLRQ�RI�LQQRYDWLYHQHVV�
�5RJHUV���������:KLOVW�HDUO\�DGRSWHUV�KDYH�GLIIHUHQW�FKDUDFWHULVWLFV��PRWLYDWLRQV��DQG�QHHGV�WR�WKH�PDLQVWUHDP��
WKH\�FDQ�DFW�DV�D�FRQGXLW�IRU�WKH�XSWDNH�RI�QHZ�WHFKQRORJLHV�VLQFH�³)DFXOW\�SUHIHU�WR�OHDUQ�DERXW�FKDQJHV�DQG�
LQQRYDWLRQ�IURP�SHRSOH�WKH\�NQRZ�DQG�WR�ZKLFK�WKH\�KDYH�LPPHGLDWH�DFFHVV´��-DFREVHQ��������S�����(QVXULQJ�
WKHVH�FKDQJH�DJHQWV�DUH�DEOH�WR�XVH�DQG�SURPRWH�WKH�DIIRUGDQFHV�RI�D�QHZ�WHFKQRORJ\�UHTXLUHV�FDSDELOLW\�
EXLOGLQJ�WKURXJK�SURIHVVLRQDO�OHDUQLQJ��6XFK�SURIHVVLRQDO�OHDUQLQJ�DFWLYLWLHV�LQFOXGH�ZRUNVKRSV��RQOLQH�
UHVRXUFHV��DQG�RQH�RQH�VXSSRUW��
�
7KH�XVH�RI�H[DPSOH�XQLWV�DV�OHDUQLQJ�REMHFWV�LV�DQRWKHU�DSSURDFK�WR�DGRSWLQJ�HGXFDWLRQDO�WHFKQRORJ\�WKDW�KDV�
EHHQ�VKRZQ�WR�EH�HIIHFWLYH��+XEHU�	�$Q��������7D\ORU��������:HOOV���������/HDUQLQJ�FDQ�EH�VLWXDWHG�LQ�PDQ\�
FRQWH[WV��VXFK�DV�VRFLDO��/DYH�	�:HQJHU��������RU�H[SHULHQWLDO��.ROE���������+RZHYHU�LI�OHDUQLQJ�LV�WR�EH�
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WUDQVIRUPDWLYH��LW�PXVW�LQYROYH�FULWLFDO�LQTXLU\��:HEVWHU�:ULJKW���������(PEHGGLQJ�SURIHVVLRQDO�OHDUQLQJ�LQ�DQ�
DXWKHQWLF�ZRUNSODFH�FRQWH[W�DQG�HQFRXUDJLQJ�FULWLFDO�UHIOHFWLRQ�ZLOO�GR�MXVW�WKLV��
�
:KLOVW�H[DPSOH�XQLWV�KDYH�EHHQ�VKRZQ�WR�EH�XVHIXO�LQ�SURIHVVLRQDO�OHDUQLQJ��ZKDW�RI�WKHLU�GHVLJQ�DQG�
GHYHORSPHQW"�$UH�WKHUH�EHQHILWV�WR�EH�JDLQHG�E\�SDUWLFLSDWLQJ�LQ�WKLV�SURFHVV�DQG�LI�VR��KRZ�VKRXOG�WKLV�DFWLYLW\�
EH�LPSOHPHQWHG"�.HPEHU��������DGYRFDWHV�IRU�DQ�DFWLRQ�UHVHDUFK�DSSURDFK�WR�HGXFDWLRQDO�GHYHORSPHQW��
KLJKOLJKWLQJ�WKDW�WKHUH�LV�PRUH�VWUHVV�RQ�WKH�SURFHVV�DQG�³7KH�DFW�RI�SDUWLFLSDWLRQ�LV�LWVHOI�DQ�RXWFRPH��VR�WKH�
MRXUQH\�EHFRPHV�DV�LPSRUWDQW�DV�WKH�GHVWLQDWLRQ��LI�QRW�PRUH�VR´��S�����.HPEHU��������JRHV�RQ�WR�H[SODLQ�WKDW�
VXFK�DQ�DFWLRQ�UHVHDUFK�DSSURDFK�WR�VWDII�SURIHVVLRQDO�GHYHORSPHQW�LV�QRW��DV�PD\�ILUVW�EH�WKRXJKW�D�GLFKRWRP\�
LQ�WHUPV��FROODERUDWLYH�DQG�LWHUDWLYH�YV��H[WHUQDO�GLUHFWLRQ�VHWWLQJ���,Q�IDFW��E\�HQJDJLQJ�WKH�SDUWLFLSDQWV�LQ�FULWLFDO�
GLVFRXUVH��D�FROODERUDWLYH�DSSURDFK�FDQ�HQDEOH�FKDQJH�WR�SUDFWLFH�DQG�UHVXOW�LQ�KLJK�TXDOLW\��FXUULFXOXP�GHVLJQ�
LQ�D�VXVWDLQDEOH�ZD\��
�
:KLOH�WKH�WHUPV�³SURIHVVLRQDO�GHYHORSPHQW´�DQG�³SURIHVVLRQDO�OHDUQLQJ´�ERWK�OHDG�WR�DGYDQFLQJ�NQRZOHGJH�DQG�
DUH�RIWHQ�XVHG�LQWHUFKDQJHDEO\��SURIHVVLRQDO�OHDUQLQJ�KDV�FRPH�WR�GHVLJQDWH�D�PRUH�DFWLYH��HQJDJLQJ�DQG�
WUDQVIRUPDWLYH�SURFHVV��*URXQGZDWHU�6PLWK�	�0RFNOHU��������:HEVWHU�:ULJKW���������:H�ZLOO�KHQFHIRUWK�UHIHU�
WR�SURIHVVLRQDO�OHDUQLQJ��
�
%DFNJURXQG�
�
7KH�WUDQVLWLRQ�WR�D�QHZ�OHDUQLQJ�PDQDJHPHQW�V\VWHP��/06��DW�RQH�$XVWUDOLDQ�0HWURSROLWDQ�XQLYHUVLW\�RIIHUHG�
WKH�RSSRUWXQLW\�IRU�LQVWLWXWLRQ�ZLGH�HQKDQFHPHQW�RI�WKH�RQOLQH�DQG�EOHQGHG�OHDUQLQJ�HQYLURQPHQW��8QGHUSLQQHG�
E\�WKH�RYHUDOO�DLPV�RI�WKH�8QLYHUVLW\¶V�$FDGHPLF�3ODQ�RI�GHYHORSLQJ�SK\VLFDO�DQG�YLUWXDO�HQYLURQPHQWV�WR�
SURYLGH�D�TXDOLW\�OHDUQLQJ�H[SHULHQFH��D�ODUJH�VFDOH�SURMHFW�ZDV�HVWDEOLVKHG��7KH�SURMHFW¶V�RYHUDUFKLQJ�DLPV�ZHUH�
WR�IRVWHU�DQG�VXSSRUW�WKH�WUDQVIRUPDWLRQ�RI�FXUULFXOXP�UDWKHU�WKDQ�VLPSO\�PRYLQJ�FRQWHQW�DFURVV�IURP�RQH�
OHDUQLQJ�PDQDJHPHQW�V\VWHP�WR�DQRWKHU��DV�ZHOO�DV�FDSDELOLW\±EXLOGLQJ��HQVXULQJ�VXVWDLQDELOLW\�E\�VXSSRUWLQJ�
DFDGHPLFV�WR�OHDUQ�KRZ�WR�GHVLJQ�DQG�EXLOG�WKHLU�RZQ�XQLWV��
�
2QH�RI�WKH�VWUDWHJLHV�SXW�LQWR�SODFH�WR�IDFLOLWDWH�WKHVH�DLPV�ZDV�WKH�GHYHORSPHQW�RI�D�VHW�RI�H[DPSOH�XQLWV�WKDW�
GHPRQVWUDWHG�IHDWXUHV�UHOHYDQW�IRU�VSHFLILF�FRQWH[WV��([DPSOH�XQLWV�HQDEOH�WKH�VKRZFDVLQJ�RI�WHFKQRORJ\�ZLWKLQ�
DQ�DXWKHQWLF�VHWWLQJ��WKHUHE\�HQDEOLQJ�WHDFKHUV�WR�GUDZ�OLQNV�WR�WKHLU�RZQ�FODVVURRPV�DQG�WHDFKLQJ��7D\ORU��������
:HOOV���������$�VHW�RI�WKLUW\�IRXU�H[DPSOH�XQLWV��RQH�SHU�WHDFKLQJ�GHSDUWPHQW��ZHUH�GHYHORSHG�E\�D�WHDP�RI�
HGXFDWLRQDO�GHVLJQHUV�DQG�GHYHORSHUV��ZKR��LQ�WKH�LQWHUHVW�RI�EUHYLW\��ZLOO�EH�UHIHUUHG�WR�DV�³'HYHORSHUV´��LQ�
FROODERUDWLRQ�ZLWK�DFDGHPLFV�ZKR�KDG�EHHQ�LGHQWLILHG�DV�HDUO\�DGRSWHUV��7KHVH�H[DPSOH�XQLWV�ZHUH�WKHQ�
VKRZFDVHG�LQ�SUHVHQWDWLRQV�WR�GHSDUWPHQWV�DQG�IDFXOWLHV��DV�ZHOO�DV�EHLQJ�DYDLODEOH�RQOLQH�IRU�XVH�DV�VHOI�KHOS�
UHVRXUFHV��(DFK�XQLW�ZDV�DFFRPSDQLHG�RQOLQH�E\�D�VKRUW�YLGHR�RI�WKH�DFDGHPLF�H[SODLQLQJ�ZKDW�ZDV�EHLQJ�
VKRZFDVHG�LQ�WKH�XQLW�DQG�ZK\�SDUWLFXODU�GHVLJQ�GHFLVLRQV�KDG�EHHQ�PDGH��,W�ZDV�LPSRUWDQW�WKDW�DFDGHPLFV�
FRXOG�VHH�KH�QHZ�V\VWHP�LQ�XVH�LQ�D�XQLW��DQG�LQ�VRPH�ZD\�UHODWH�LW�WR�WKHLU�RZQ�XQLWV�DQG�FRQWH[W��(DUO\�DGRSWHUV�
DQG�FKDPSLRQV�ZHUH�HQFRXUDJHG�WR�VKDUH�WKHLU�H[SHULHQFHV��ERWK�SRVLWLYH�DQG�QHJDWLYH��WR�HQFRXUDJH�SHHU�
OHDUQLQJ��+XEHU�	�$Q���������7KH�PDMRULW\�RI�DFDGHPLFV�FKRVHQ�RU�YROXQWHHULQJ�IRU�WKLV�H[HUFLVH�KDG�QR�SULRU�
H[SHULHQFH�RI�XVLQJ�0RRGOH��WKH�QHZ�/06���7KH�HGXFDWLRQDO�GHVLJQ�DQG�GHYHORSPHQW�VWDII�ZHUH�LQ�D�VLPLODU�
SRVLWLRQ�DQG�LQ�DGGLWLRQ�VRPH�ZHUH�QHZ�WR�WKH�XQLYHUVLW\��KDYLQJ�EHHQ�HPSOR\HG�LQ�D�GULYH�WR�EXLOG�VXSSRUW�
IUDPHZRUNV�WR�IDFLOLWDWH�WKH�DGRSWLRQ�RI�WKH�QHZ�V\VWHP��
�
,Q�WKH�LQLWLDO�SODQQLQJ�VWDJH�IRU�WKLV�SURMHFW��WKH�OHDUQLQJ�REMHFWV�ZHUH�WLWOHG�³H[HPSODUV´��7KH�ZRUG�H[HPSODU�LV�
³D�PRGHO�RU�SDWWHUQ�WR�EH�FRSLHG�RU�LPLWDWHG´��'HOEULGJH�DQG�%HUQDUG��������S������DQG�RIWHQ�LQGLFDWHV�
H[HPSODU\�RU�EHVW�SUDFWLFH��$V�GHYHORSPHQW�RQ�WKH�XQLWV�EHJDQ��LW�EHFDPH�DSSDUHQW�WKDW�WKHVH�XQLWV�ZHUH�QRW�
QHFHVVDULO\�PRGHOV�H[HPSOLI\LQJ�EHVW�SUDFWLFH��EXW�UDWKHU�D�UDQJH�RI�H[DPSOHV�RI�KRZ�WKH�QHZ�/06�FRXOG�EH�
XVHG��7KH�XQLWV�ZHUH�WKHQ�UHQDPHG�³H[DPSOH´�XQLWV�RU�³VKRZFDVH´�XQLWV��
�
0HWKRGRORJ\�
�
$V�LQ�WKH�ILUVW�SKDVH�RI�WKLV�VWXG\��SUDJPDWLVP�LV�WKH�WKHRUHWLFDO�SDUDGLJP�ZKLFK�XQGHUSLQV�WKH�UHVHDUFK��
3UDJPDWLVP�SURYLGHV�WKH�RSSRUWXQLW\�WR�XVH�PXOWLSOH�PHWKRGV�RI�GDWD�FROOHFWLRQ�DQG�LV�RULHQWHG�WRZDUGV�³ZKDW�
ZRUNV´�DQG�SUDFWLFH��'DWWD��������2ZHQ���������5HIOHFWLYH�LQTXLU\�LV�XWLOL]HG�DV�SDUW�RI�WKH�UHVHDUFK�SURWRFRO��
$OVR�NQRZQ�DV�³FULWLFDO�LQTXLU\´��$GOHU��������GHVFULEHV�VXFK�DQ�DSSURDFK�DV�³TXHVWLRQLQJ��GHFLGLQJ��DQDO\VLQJ�
DQG�FRQVLGHULQJ�DOWHUQDWLYHV�ZLWKLQ�DQ�HWKLFDO��SROLWLFDO�IUDPHZRUN´��S��������
�
0HWKRG�
�
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7KH�UHVHDUFK�DGRSWHG�D�PXOWL�SKDVHG�PL[HG�PHWKRGV�DSSURDFK��ZLWK�D�FRQYHUJHQW�GHVLJQ��&UHVVZHOO�DQG�3ODQR�
&ODUNH��������LQ�SKDVH�RQH�DQG�D�TXDOLWDWLYH�GHVLJQ�LQ�SKDVH�WZR��3KDVH�RQH�LQYROYHG�WKH�DQDO\VLV�RI�/06�
WUDQVDFWLRQDO�ORJV�DQG�WKH�FROOHFWLRQ�RI�RQOLQH�VXUYH\�UHVSRQVHV�WR�ILQG�RXW�KRZ�H[DPSOH�XQLWV�ZHUH�XVHG�DV�SDUW�
RI�WHDFKHU�SURIHVVLRQDO�OHDUQLQJ�DQG�VRXJKW�ZD\V�WKHLU�GHVLJQ�FRXOG�EH�LPSURYHG�IRU�EHWWHU�UHXVH�LQ�WKH�QH[W�
LWHUDWLRQ��7ZHQW\�ILYH�VWDII�ZKR�KDG�DFFHVVHG�WKH�H[DPSOH�XQLWV�FRPSOHWHG�WKH�VXUYH\��DPRXQWLQJ�WR�D�UHVSRQVH�
UDWH�RI�DURXQG�����3KDVH�RQH�DQDO\VHG�WKH�WZR�VWUDQGV�RI�GDWD�FRQFXUUHQWO\�DQG�FRQYHUJHG�WKH�ILQGLQJV�LQ�WKH�
DQDO\VLV��)XUWKHU�GHWDLOV�RI�WKLV�SKDVH�KDYH�EHHQ�UHSRUWHG�SUHYLRXVO\��+XEHU�	�$Q����������
�
$�F\FOLFDO�GHVLJQ�IUDPHZRUN�NQRZQ�DV�GHYHORSPHQWDO�HYDOXDWLRQ��3DWWRQ��������ZDV�XVHG��LQ�ZKLFK�ILQGLQJV�DUH�
XVHG�WR�LQIRUP�WKH�GHYHORSPHQW�RI�WKH�QH[W�UHVHDUFK�F\FOH��,Q�WKLV�ZD\��D�VHFRQG�TXDOLWDWLYH�SKDVH�WR�WKH�VWXG\�
ZDV�GHVLJQHG��7KLV�SDSHU�UHSRUWV�RQ�WKLV�VHFRQG�SKDVH�ZKHUHE\�D�JURXS�RI�8QLW�&RQYHQRUV�DQG�'HYHORSHUV�
LQYROYHG�LQ�WKH�GHVLJQ�DQG�GHYHORSPHQW�RI�WKH�H[DPSOH�XQLWV�ZHUH�LQYLWHG�WR�EH�LQWHUYLHZHG�DERXW�WKHLU�
LQYROYHPHQW�DQG�RXWFRPHV�IURP�ZRUNLQJ�RQ�WKH�H[DPSOH�XQLWV��7KLUW\�LQGLYLGXDOV�ZHUH�DSSURDFKHG�E\�HPDLO��
DQG�HLJKW�DJUHHG�WR�EH�LQWHUYLHZHG��3DUWLFLSDQWV�LQFOXGHG�WKUHH�'HYHORSHUV�DQG�ILYH�8QLW�&RQYHQRUV��0RVW�RI�WKH�
SDUWLFLSDQWV�ZHUH�IHPDOH��DQG�PRVW�KDG�OLWWOH�SULRU�H[SHULHQFH�RI�0RRGOH��7KH�8QLW�&RQYHQRU�JURXS�LQFOXGHG�D�
SDUWLFLSDQW�IURP�HDFK�RI�IRXU�IDFXOWLHV�DQG�WZR�RI�WKH�WKUHH�'HYHORSHUV�ZHUH�QHZ�WR�WKH�,QVWLWXWLRQ��
�
,Q�SKDVH�WZR��WKH�VHPL�VWUXFWXUHG�LQWHUYLHZV�FRPSULVHG�RI�HLJKW�TXHVWLRQV�WKDW�VRXJKW�LQVLJKWV�IURP�WZR�VHSDUDWH�
VWDJHV�RI�WKH�SURMHFW��H[SHULHQFHV�GXULQJ�WKH�SURFHVV�RI�GHYHORSPHQW�RI�WKH�H[DPSOH�XQLWV�DQG�H[SHULHQFHV�
GXULQJ�GHOLYHU\�RI�WHDFKLQJ�XQLWV��VSHFLILFDOO\�DURXQG�WKH�LPSDFWV�RQ�SURIHVVLRQDO�OHDUQLQJ��7KH�LQWHUYLHZV�ZHUH�
UHFRUGHG�XVLQJ�D�GLJLWDO�UHFRUGHU�DQG�WUDQVFULEHG��,QWHUYLHZ�QRWHV�ZHUH�DOVR�XVHG�LQ�WKH�PDQXDO�DQDO\VLV�DQG�
UHVSRQGHQWV�ZHUH�JURXSHG�DFFRUGLQJ�WR�WKHLU�UROH��7KH�UHVXOWV�LQWHUYLHZ�GDWD�ZHUH�PDQXDOO\�FDWHJRULVHG�LQWR�WKH�
WZR�VWDJHV�DQG�WKHPHV�ZHUH�H[WUDFWHG��(DFK�RI�WKH�UHVHDUFKHUV�GLG�WKLV�LQGLYLGXDOO\�DQG�WKHQ�WKHLU�WKHPHV�ZHUH�
FRPSDUHG��FRQWUDVWHG�DQG�GLVFXVVHG��,Q�DGGLWLRQ��/H[LPDQFHU��D�VRIWZDUH�SDFNDJH�ZKLFK�XVHV�VWDWLVWLFDO�
SURFHVVLQJ�WR�DXWRPDWLFDOO\�FRGH�WH[W��ZDV�XVHG�WR�DQDO\VH�WKH�LQWHUYLHZ�GDWD�DQG�FUHDWH�WZR�GLPHQVLRQDO�
FRQFHSW�PDSV��8VLQJ�/H[LPDQFHU�DV�DQ�DQDO\VLV�WRRO�DGGV�UHOLDELOLW\�WR�WKH�GDWD��VLQFH�DFFXUDF\�LV�WKH�VWURQJHVW�
IRUP�RI�UHOLDELOLW\��:HEHU���������,W�DOVR�LQWURGXFHV�YDOLGLW\��4XDOLWDWLYH�DQDO\VLV�LQ�JHQHUDO�FDQ�HQJHQGHU�WKH�
FRQFHUQ�WKDW��VLQFH�WKH�UHVHDUFKHU�FKRRVHV�FRGLQJ�FRQFHSWV��WKH\�PD\�WHQG�WRZDUGV�PDNLQJ�LQIHUHQFHV��7KHUH�
PD\�DOVR�EH�UHVHDUFKHU�ELDV�DQG�SRVVLEOH�HUURUV�LQ�WKHLU�FRQFOXVLRQV��/H[LPDQFHU�RIIHUV�XQELDVHG�UHVXOWV�IURP�
ZKLFK�WR�GUDZ�FRQFOXVLRQV�RU�DW�PLQLPXP�WR�EH�XVHG�DV�D�FRPSDULVRQ��EHQFKPDUN��RI�WKH�UHVHDUFKHU¶V�ILQGLQJV��
)LQDOO\�WKH�OLWHUDWXUH�ZDV�³HQIROGHG´�LQWR�WKH�WKHPHV�WR�LQWHUSUHW��H[SODLQ�DQG�VXEVWDQWLDWH�WKHLU�VWDWXV�
�(LVHQKDUGW���������SURYLGLQJ�D�WKHRUHWLFDO�XQGHUSLQQLQJ�WR�WKH�DQDO\VLV���
�
5HVHDUFK�4XHVWLRQV�2XWFRPHV�
�
2QH�RI�WKH�PDLQ�ILQGLQJV�LQ�WKH�ILUVW�SKDVH�RI�WKLV�VWXG\�ZDV�WKH�ORZ�QXPEHU�RI�VWDII�LQGLFDWLQJ�WKDW�WKH\�ZRXOG�
UHYLVLW�WKH�H[DPSOH�XQLWV��7KLV�LQGLFDWHG�WKDW�VWDII�PD\�KDYH�JOHDQHG�WKH�LQIRUPDWLRQ�WKH\�WKRXJKW�QHFHVVDU\�RQ�
WKH�ILUVW�YLVLW�DQG�IHOW�QR�QHHG�WR�UHWXUQ��7KH�TXHVWLRQ�ZDV�SRVHG�DV�WR�ZKHWKHU�IXUWKHU�ZRUN�RQ�H[DPSOH�XQLWV�
ZDV�ZRUWKZKLOH���7KH�UHVHDUFK�WHDP�GHVLJQHG�SKDVH�WZR�RI�WKH�VWXG\�WR�GHOYH�IXUWKHU�LQWR�WKH�XVHIXOQHVV�RI�WKH�
H[DPSOH�XQLWV�IRU�WHDFKHU�SURIHVVLRQDO�OHDUQLQJ��,Q�RUGHU�WR�GR�WKLV��WKH�IROORZLQJ�UHVHDUFK�TXHVWLRQV�ZHUH�XVHG�
WR�XQGHUSLQ�SKDVH�WZR�RI�WKH�VWXG\��
��� :KDW�ZHUH�WKH�EHQHILWV�DQG�FKDOOHQJHV�RI�SDUWLFLSDWLQJ�LQ�WKH�H[DPSOH�XQLWV�GHVLJQ�DQG�GHYHORSPHQW�

SURFHVV"�
��� +RZ�GLG�WKH�H[DPSOH�XQLWV�ZRUN�RQFH�WUDQVODWHG�LQWR�µUHDO¶�XQLWV�LQ�DQ�DFWXDO�WHDFKLQJ�FRQWH[W"�
��� :KDW�LPSDFW�GLG�WKH�H[SHULHQFH�RI�FUHDWLQJ�DQ�H[DPSOH�XQLW��DQG�RI�DFFHVVLQJ�RWKHUV��KDYH�RQ�WKH�

SDUWLFLSDQWV¶�SURIHVVLRQDO�OHDUQLQJ"�
�
5HVXOWV�
�
7KH�TXDOLWDWLYH�GDWD�FROOHFWHG�LQ�SKDVH�WZR�RI�WKLV�VWXG\�LV�UHSRUWHG�KHUH�ILUVW�XVLQJ�VHOHFWLYH�FRPPHQWV�WR�
KLJKOLJKW�DQVZHUV�WR�WKH�UHVHDUFK�TXHVWLRQV�DQG�WKHQ�DV�D�VXPPDU\�RI�WKH�DXWRPDWLF�FRGLQJ�IURP�/H[LPDQFHU��
7KH�WZR�GDWD�VHWV�DUH�WKHQ�ZRYHQ�WRJHWKHU�LQ�WKH�GLVFXVVLRQ��
�
'HVLJQ�DQG�'HYHORSPHQW�3KDVH�
�
4XHVWLRQV�DERXW�WKH�'HVLJQ�DQG�'HYHORSPHQW�SKDVH�LQTXLUHG�DERXW�WKH�EHQHILWV�DQG�FKDOOHQJHV�RI�EHLQJ�
LQYROYHG�LQ�WKH�SURMHFW��DQG�JDYH�SDUWLFLSDQWV�WKH�RSSRUWXQLW\�WR�UHIOHFW�RQ�WKH�LPSDFW�RI�WKHLU�LQYROYHPHQW�RQ�
WKHLU�RZQ�SURIHVVLRQDO�OHDUQLQJ��
�
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8QLW�&RQYHQRUV�
8QLW�&RQYHQRUV�ZHUH�ODUJHO\�YHU\�SRVLWLYH�DERXW�WKHLU�H[SHULHQFHV�RI�WKH�GHVLJQ�DQG�GHYHORSPHQW�SURFHVV��7KH\�
WHQGHG�WR�LGHQWLI\�SUDJPDWLF�EHQHILWV�WKH\�HQMR\HG�IURP�SDUWLFLSDWLQJ��VXFK�DV�WKH�OHYHO�RI�LQGLYLGXDOLVHG�GHVLJQ�
DQG�GHYHORSPHQW�VXSSRUW�WKH\�UHFHLYHG��DQG�WKH�IDFW�WKDW�DFWLYH�SDUWLFLSDWLRQ��³JHWWLQJ�\RXU�KDQGV�GLUW\´�DQG�
EHLQJ�DEOH�WR�³OHDUQ�DV�\RX�JR´��8QLW�&RQYHQRU�����KDG�³IRUFHG´�WKHP�WR�RUJDQLVH�WKHLU�WKRXJKWV�DQG�SODQ�WKH�
GHVLJQ�RI�WKHLU�RQOLQH�XQLWV�HDUOLHU�WKDQ�WKH\�PLJKW�KDYH�RWKHUZLVH���³EHLQJ�RQ�WKH�IURQW�RI�WKH�ZDYH�RU�IURQW�RI�
WKH�FXUYH��DV�RSSRVHG�WR�KDYLQJ�WR�FDWFK�XS´��8QLW�&RQYHQRU�����7KHVH�IDFWRUV�ZHUH�LGHQWLILHG�DV�PDMRU�
PRWLYDWLRQV�IRU�8QLW�&RQYHQRUV�IRU�LQLWLDOO\�EHFRPLQJ�LQYROYHG�LQ�WKH�H[DPSOH�XQLWV�SURFHVV��VRPHWKLQJ�WKH\�
IHOW�ZDV�WKHQ�ERUQH�RXW�E\�WKHLU�VXEVHTXHQW�H[SHULHQFHV�RI�WKH�SURMHFW���
�
7KH�LQWHQVLYH�GHVLJQ�DQG�GHYHORSPHQW�VXSSRUW�IRU�EXLOGLQJ�WKH�H[DPSOH�XQLWV�ZDV�SHUFHLYHG�DV�H[WHQGLQJ�8QLW�
&RQYHQRUV¶�FRQILGHQFH�DQG�DELOLWLHV�EH\RQG�ZKDW�WKH\�PLJKW�KDYH�DFKLHYHG�RQ�WKHLU�RZQ��DQG�JLYLQJ�WKHP�D�
SODWIRUP�IURP�ZKLFK�WR�WKHQ�EXLOG�XS�WKHLU�RZQ�FDSDELOLW\�XVLQJ�WKH�QHZ�/06��EH\RQG�WKH�³EDVLFV´��7KH\�ZHUH�
FRJQLVDQW�RI�WKH�IDFW�WKDW�ZKLOH�WKH�H[DPSOH�XQLW�SURFHVV�KDG�QRW�EHHQ�D�FRPSUHKHQVLYH�WUDLQLQJ�SURJUDP�LQ�
XVLQJ�DOO�DVSHFWV�RI�WKH�V\VWHP��LW�KDG�JLYHQ�WKHP�D�³OHJ�XS´��8QLW�&RQYHQRU�����8QLW�&RQYHQRUV�DOVR�VDZ�WKH�
H[DPSOH�XQLWV�SURFHVV�DV�DQ�RSSRUWXQLW\�WR�WU\�RXW�VRPH�DVSHFWV�RI�WKH�V\VWHP�EHIRUH�WKH\�WULHG�LW�³IRU�UHDO´��
SHUKDSV�ZLWK�D�ODUJHU�QXPEHU�RI�VWXGHQWV��7KLV�ZDV�HFKRHG�E\�RQH�'HYHORSHU��ZKR�IHOW�WKH�8QLW�&RQYHQRUV�ZKR�
SDUWLFLSDWHG�DUH�³SUHWW\�VHOI�VXIILFLHQW�QRZ��WKH\¶UH�SUHWW\�FRQILGHQW�WKDW�WKH\¶OO�EH�DEOH�WR�FUHDWH�VLPLODU�ORRNLQJ�
XQLWV�ZLWK�WKRVH�LGHDV�LQ�WKHLU�KHDGV�E\�WKHPVHOYHV�QRZ����,�WKLQN�WKH�ORQJ�WHUP�EHQHILW�LV�UHDOO\�TXLWH�
FRQVLGHUDEOH�´��'HYHORSHU�����
�
6RPH�8QLW�&RQYHQRUV�HPSKDVLVHG�WKDW�WKH�SURFHVV�KDG�LPSDFWHG�RQ�GHYHORSLQJ�WKHLU�DSSURDFK�WR�OHDUQLQJ�DQG�
WHDFKLQJ�JHQHUDOO\��DQG�QRW�MXVW�RQ�WKHLU�VNLOOV�IRU�XVLQJ�WKH�/06��2QH�8QLW�&RQYHQRU�LV�SODQQLQJ�WR�DSSO\�IRU�DQ�
LQWHUQDO�OHDUQLQJ�DQG�WHDFKLQJ�JUDQW�WR�IXUWKHU�H[SORUH�WKH�SRWHQWLDO�RI�RQH�RI�WKH�WRROV�XVHG�LQ�KHU�H[DPSOH�XQLW���
�
8QLW�&RQYHQRUV�DOVR�LGHQWLILHG�EHQHILWV�RI�WKH�SURFHVV�IRU�FROOHDJXHV�LQ�WKHLU�GHSDUWPHQWV�DQG�IDFXOWLHV���:KLOH�
UHFRJQLVLQJ�WKDW�WKH\�WKHPVHOYHV�WHQGHG�WR�EH�ORFDWHG�DW�WKH�³HDUO\�DGRSWHU´�HQG�RI�WKH�VSHFWUXP��8QLW�
&RQYHQRUV�IHOW�WKDW�WKHUH�ZHUH�EHQHILWV�IRU�DOO�FDWHJRULHV�RQ�WKH�EHOO�FXUYH��DQG�WKDW�WKHLU�H[SHULHQFHV�ZLWK�
³JRLQJ�ILUVW´�ZLWK�WKH�H[DPSOH�XQLWV�KDG�³SHUFRODWHG�RXW´�LQ�D�SRVLWLYH�ZD\�WR�FROOHDJXHV�LQ�WKHLU�GHSDUWPHQWV��
7KH\�UHFRJQLVHG�WKDW�WKH\�DFWHG�DV�³FKDPSLRQV´�IRU�WKH�QHZ�/06�ZLWKLQ�WKHLU�GHSDUWPHQWV�DQG�ZHUH�ZLOOLQJ�WR�
SOD\�WKLV�UROH��WR�WKH�H[WHQW�RI�DQVZHULQJ�WKHLU�FROOHDJXHV¶�TXHVWLRQV�DQG�DFWLQJ�WR�VRPH�H[WHQW�LQ�DQ�/06�
VXSSRUW�UROH��³<RX¶YH�JRW�WR�PDNH�VXUH�WKDW�WKHVH�VNLOOV�DUH�GHYHORSHG�ZLWKLQ�WKH�GHSDUWPHQWV�DV�ZHOO��QRW�MXVW�
RXWVLGH�WKH�GHSDUWPHQW´��8QLW�&RQYHQRU������7R�D�JUHDWHU�RU�OHVVHU�H[WHQW��WKH�H[DPSOH�XQLWV�RI�DOO�SDUWLFLSDQWV�
ZHUH�VHHQ�DV�DFWLQJ�DV�DQ�³LFH�EUHDNHU´�IRU�RWKHU�DFDGHPLFV�ZKR�KDG�QRW�H[SHULHQFHG�WKH�QHZ�/06�DQG�ZHUH�
SHUKDSV�UHOXFWDQW�RU�KRVWLOH�DERXW�WKH�FKDQJH�SURFHVV��7KLV�HIIHFW�ZDV�VHHQ�WR�EH�HQKDQFHG�E\�WKH�H[DPSOH�XQLWV�
EHLQJ�DXWKHQWLF�OHDUQLQJ�REMHFWV��VLWXDWHG�LQ�WKHLU�DFWXDO�'HSDUWPHQW�FRQWH[W��³SHRSOH�UHVSRQG�PXFK�EHWWHU�WR�
VRPHERG\�LQ�WKH�GHSDUWPHQW�VKRZLQJ�WKHP�ZKDW�WKH\¶YH�GRQH�´��8QLW����
�
8QLW�&RQYHQRUV�WHQGHG�WR�LGHQWLI\�WHFKQLFDO�SUREOHPV�DQG�WKHLU�H[SHULHQFHV�XVLQJ�LQGLYLGXDO�WRROV�ZKLFK�KDG�QRW�
JRQH�DFFRUGLQJ�WR�SODQ�DPRQJVW�WKH�PDMRU�FKDOOHQJHV�RI�WKH�H[DPSOH�XQLWV�GHYHORSPHQW�SURFHVV��
�
'HYHORSHUV�
'HYHORSHUV�DOVR�VDZ�WKHPVHOYHV�DV�EHQHILWLQJ�IURP�WKH�SURFHVV�VLJQLILFDQWO\�LQ�WHUPV�RI�SURIHVVLRQDO�OHDUQLQJ��
$JDLQ��WKH�EHQHILWV�ZHUH�VHHQ�DV�JRLQJ�ZHOO�EH\RQG�WHFKQLFDO�VNLOOV�LQ�XVLQJ�0RRGOH��'HYHORSHUV�WHQGHG�WR�SODFH�
YDOXH�RQ�ZKDW�WKH�GHYHORSPHQW�SURFHVV�KDG�DIIRUGHG�WKHP�LQ�WHUPV�RI�UHODWLRQVKLS�EXLOGLQJ�DQG�RULHQWDWLRQ�WR�DQ�
RIWHQ�QHZ�IDFXOW\�HQYLURQPHQW��ZRUNLQJ�LQ�D�WHDP�HQYLURQPHQW�DQG�VKDULQJ�H[SHULHQFHV��DQG�H[SRVXUH�WR�D�
YDULHW\�RI�XQLWV��OHDUQLQJ�REMHFWLYHV�DQG�WHDFKLQJ�FRQWH[WV�WKURXJK�WKH�SURMHFW��7KH�FKDOOHQJH�RI�WKH�FRPSHWHQF\�
UHTXLUHG�LQ�QHHGLQJ�WR�EH�DEOH�WR�SUHVHQW�8QLW�&RQYHQRUV�ZLWK�D�UHFRPPHQGDWLRQ�RU�D�UDQJH�RI�WRROV�IRU�WKHP�WR�
FKRRVH�IURP�LQ�WKH�QHZ�/06�ZDV�DOVR�FRQVLGHUHG�D�EHQHILW��'HYHORSHUV�DOVR�IHOW�WKDW�WKH�FKDQFH�WR�ZRUN�
LQGLYLGXDOO\�DQG�LQWHQVLYHO\�ZLWK�FRQYHQRUV�ZDV�RI�EHQHILW�WR�ERWK�8QLW�&RQYHQRUV�DQG�'HYHORSHUV��
�

,¶YH�OHDUQHG�D�ORW�IURP�WKH�FRQYHQRUV�DV�ZHOO��EHFDXVH�LW¶V�UHDOO\�LPSRUWDQW�,�EHOLHYH�WR�OLVWHQ�FORVHO\�WR�
ZKDW�WKH\�VD\��DQG�VRPHWLPHV�MXVW�ZRUN�WKDW�D�OLWWOH�ELW��DQG���DGG�\RXU�RZQ�H[SHUWLVH�DQG�PDNH�WKDW�
KDSSHQ���5DWKHU�WKDQ�VRUW�RI�KDYLQJ�D�VKLQ\��JOLW]\��JODPRURXV�LGHD��ZLWK�DOO�WKH�EHOOV�DQG�ZKLVWOHV��EXW�
WKHQ�WKDW�GRHVQ¶W�QHFHVVDULO\�ZRUN�RQ�WKH�JURXQG���'HYHORSHU����

�
'HYHORSHUV�LGHQWLILHG�WKH�OHYHO�RI�HQJDJHPHQW�RI�WKH�8QLW�&RQYHQRUV�DQG�WKHLU�ZLOOLQJQHVV�WR�EH�LQYROYHG�LQ�D�
SDUWLFLSDWLYH�GHVLJQ�SURFHVV�DV�D�FULWLFDO�VXFFHVV�IDFWRU�LQ�WKH�GHYHORSPHQW�RI�H[DPSOH�XQLWV��DQG�RIWHQ�FUHDWLQJ�
FKDOOHQJHV��
�
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,�KDG�VRPH�UHDOO\�PRWLYDWHG�FRQYHQRUV�ZKR�UHDOO\�ZDQWHG�WR�OHDUQ�KRZ�WR�XVH�WKH�WHFKQRORJ\���DQG�WKDW�
ZDV�JUHDW��LW�ZDV�UHDOO\�EHQHILFLDO�IRU�ERWK�VLGHV���$QG�WKHQ�ZH�KDG�VRPH�FRQYHQRUV�ZKR�MXVW�ZDQWHG�WKH�
GHVLJQHU�WR�PDNH�D�SDUWLFXODU�WRRO�RU�DFWLYLW\�RU�UHVRXUFH��DQG�WKH\�MXVW�VDLG�ZKDW�WKH\�ZDQWHG�DQG�WKH�
GHVLJQHU�WULHG�WR�JLYH�VRPH�DGYLFH��DQG�WKHQ�SUHWW\�PXFK�SURGXFHG�ZKDW�WKH\�ZDQWHG���'HYHORSHU����

�
7KLV�ZDV�DOVR�OLQNHG�WR�D�VHQVH�IURP�'HYHORSHUV�WKDW�WKH�H[DPSOH�XQLWV��QRW�EHLQJ�³H[HPSODUV´�RI�EHVW�SUDFWLFH��
FRXOG�EH�WKRXJKW�RI�DOPRVW�DV�D�ZRUN�LQ�SURJUHVV��GHPRQVWUDWLQJ�VRPHWLPHV�VPDOOHU�FKDQJHV�DQG�LQFUHPHQWDO�
SURJUHVV�PDGH�E\�WKH�8QLW�&RQYHQRU�WRZDUGV�D�PRUH�LQWHUDFWLYH�RU�FRPPXQLW\�EDVHG�RQOLQH�SUHVHQFH��
�

,�WKLQN�WKHUH�VKRXOG�EH�D�JURXS�WKDW�FKDUJHV�DKHDG�DQG�ORRNV�DW�WKH�PRVW�UHFHQW�WUHQGV�DQG�WKLQJV�OLNH�WKDW��
%XW�RQ�WKH�FRDOIDFH�LW�GRHV�QHHG�WR�EH�D�ORW�VORZHU�DQG�VWHDG\�DQG�QRW�HUURU�SURQH��WKDW¶V�UHDOO\�WKH�PRVW�
LPSRUWDQW�ELW���'HYHORSHU����

�
,QGLYLGXDO�UROHV�DQG�UHVSRQVLELOLWLHV�ZLWKLQ�WKH�GHYHORSPHQW�WHDP�RI�HDFK�H[DPSOH�XQLW�YDULHG��'HYHORSHUV�
LGHQWLILHG�WKDW�WKH�GHYHORSPHQW�RI�WKH�H[DPSOH�XQLWV�WHQGHG�WR�EH�DQ�RUJDQLF�SURFHVV��ZKLFK�GLG�QRW�WHQG�WR�
UHVSRQG�ZHOO�WR�SUHVFULSWLYH�LGHDV��RU�EHLQJ�RYHUO\�PDQDJHG��DQG�QHHGHG�WR�EDODQFH�WKH�DLPV�RI�WKH�8QLW�
&RQYHQRU�LQ�WKH�XQLW�DV�ZHOO�DV�WKH�DLPV�RI�WKH�H[DPSOH�XQLWV�SURMHFW�LWVHOI��
�
'HYHORSHUV�IRXQG�WKDW�WKH�OHYHO�RI�XQFHUWDLQW\�DERXW�WKH�QHZ�V\VWHP�DW�WKH�WLPH�RI�GHYHORSPHQW��DQG�WKH�
LQHYLWDEOH�WHFKQLFDO�SUREOHPV�DVVRFLDWHG�ZLWK�LPSOHPHQWDWLRQ�RI�D�QHZ�V\VWHP��SUHVHQWHG�VRPH�RI�WKH�NH\�
FKDOOHQJHV�IRU�WKHP�LQ�WKH�GHVLJQ�DQG�GHYHORSPHQW�SKDVH��
�
7HDFKLQJ�3KDVH�
�
8QLW�&RQYHQRUV�
$OO�8QLW�&RQYHQRUV�LQWHUYLHZHG�DVVHVVHG�WKHLU�H[DPSOH�XQLWV�DV�KDYLQJ�ZRUNHG�ZHOO�ZKHQ�WUDQVODWHG�WR�DFWXDO�
WHDFKLQJ��ZLWK�VRPH�SRLQWLQJ�RXW�SDUWLFXODU�WRROV�RU�IHDWXUHV�ZKLFK�KDG�EHHQ�VXFFHVVIXO��8QLW�&RQYHQRUV�GLG�QRW�
WHQG�WR�DWWULEXWH�WKH�VXFFHVV�RI�WKH�H[DPSOH�XQLWV�DV�VWHPPLQJ�IURP�WKH�H[DPSOH�XQLWV�SURFHVV�VSHFLILFDOO\�
KRZHYHU��DV�VRPH�IHOW�WKDW�WKHLU�RZQ�SUH�H[LVWLQJ�OHDUQLQJ�GHVLJQ�KDG�FRQWULEXWHG��DQG�WKDW�WKLV�KDG�UHPDLQHG�
ODUJHO\�LQWDFW�IURP�SULRU�WR�WKH�H[DPSOH�XQLWV�SURMHFW��
�
,Q�VRPH�FDVHV��SDUWLFXODU�WRROV�RU�IHDWXUHV�ZHUH�QRW�XVHG�RU�HYHQWXDOO\�KLGGHQ�E\�WKH�8QLW�&RQYHQRU�LQ�SUDFWLFH��
LI�WKH\�ZHUH�WRR�GLIILFXOW�WR�PDQDJH�LQ�SUDFWLFH�RU�ZHUH�QRW�VXFFHVVIXOO\�UHDOLVHG��

,�GLGQ¶W�UHDOO\�XQGHUVWDQG�>VRPH�DVSHFWV�RI�WKH�H[DPSOH�XQLW@���$QG�WKDW¶V�QRW�D�FULWLTXH�RI�KRZ�WKH�WKLQJ�
ZHQW���SUREDEO\�LQ�WHUPV�RI�VKRZLQJ�ZKDW�WKH�>H[DPSOH�XQLW@�FRXOG�GR�LW�ZDV�JRRG���EXW�LQ�WHUPV�RI�
KDYLQJ�D�XQLW�WKDW�,�FRXOG�DFWXDOO\�UXQ�DQG�PDQDJH��LW�ZDV�D�ELW�WRR�PXFK���8QLW�&RQYHQRU����

�
'HYHORSHUV�
'HYHORSHUV¶�UHVSRQVHV�WR�WKLV�DUHD�RI�TXHVWLRQLQJ�ZHUH�OLPLWHG��DV�RIWHQ�WKH\�KDG�RQO\�PLQLPDO�FRQWDFW�ZLWK�WKH�
8QLW�&RQYHQRU�IROORZLQJ�FRPSOHWLRQ�RI�WKH�H[DPSOH�XQLW��DQG�IHHGEDFN�RQ�KRZ�D�XQLW��WRRO�RU�OHDUQLQJ�GHVLJQ�
ZDV�H[SHULHQFHG�E\�VWXGHQWV�ZDV�RIWHQ�RQO\�JDLQHG�LQ�DQ�DG�KRF�RU�SLHFHPHDO�IDVKLRQ���:KHUH�'HYHORSHUV�QRWHG�
YDULRXV�ZD\V�LQ�ZKLFK�XQLW�KDG�ZRUNHG�ZHOO�RU�QRW�ZRUNHG�ZHOO��WKLV�ZDV�RIWHQ�DJDLQ�OLQNHG�ZLWK�WKH�OHYHO�RI�
HQJDJHPHQW�RI�WKH�8QLW�&RQYHQRU��WKHLU�RSHQQHVV�WR�QHZ�LGHDV��DQG�WKH�H[WHQW�WR�ZKLFK�WKH\�KDG�FRQVLGHUHG�WKH�
OHDUQLQJ�RXWFRPHV�DQG�DLPV�RI�WKH�XQLW�LQ�WKH�GHVLJQ�RI�WKH�RQOLQH�VSDFH��7KH�LPSRUWDQFH�DQG�LQIOXHQFH�RI�
FRQWH[W�RQ�WKH�VXFFHVV�RI�D�XQLW�GHVLJQ�ZDV�DOVR�KLJKOLJKWHG��
��

<RX�DSSO\�DOO�WKH�SULQFLSOHV�DQG�VR�RQ����EXW�LQ�SUDFWLFH�WKHUH¶V�D�ORW�PRUH�JRLQJ�RQ�WKHUH�WKDQ�MXVW�GHVLJQ�
WKDW�ZLOO�PDNH�RU�EUHDN�LW���,W¶V�DERXW�WKH�ZKROH�WKLQJ��WKH�SDFNDJH«ZKDW�VRUW�RI�WHDFKHU�WKH�OHFWXUHU�LV�
DQG�KRZ�WKH\�SHUVRQDOO\�EULQJ�WKH�VWXGHQWV�DORQJ�ZLWK�WKHP���:KLFK�LV�YHU\�KDUG�WR�PHDVXUH�DQG�WR�JHW�
EDFN�IURP�WKH�FRQYHQRU���'HYHORSHU����

�
7UDQVPLVVLRQ�RI�.QRZOHGJH�
$�SRUWLRQ�RI�WKH�LQWHUYLHZ�ZDV�GHVLJQHG�WR�WHVW�WKH�UHVXOWV�IURP�3KDVH���RI�WKLV�VWXG\��E\�DVNLQJ�SDUWLFLSDQWV�LI�
WKH\�KDG�ORRNHG�DW�RWKHU�H[DPSOH�XQLWV��DQG�ZKDW�WKH\�KDG�JDLQHG�E\�GRLQJ�VR��
�
8QLW�&RQYHQRUV�
:KLOH�XQFHUWDLQ�RI�WKH�H[WHQW�WR�ZKLFK�H[DPSOH�XQLWV�ZHUH�DFWXDOO\�DFFHVVHG�DQG�XVHG�E\�RWKHU�DFDGHPLFV��8QLW�
&RQYHQRUV�ZHUH�VXSSRUWLYH�LQ�SULQFLSOH�RI�WKH�H[DPSOH�XQLWV�DV�OHDUQLQJ�REMHFWV��DQG�HPSKDVLVHG�WKHLU�VWUHQJWKV�
DV�D�UHVRXUFH�IRU�µMXVW�LQ�WLPH¶�GHVLJQ�LQVSLUDWLRQ�DQG�VXSSRUW��$OO�WKH�8QLW�&RQYHQRUV�LQWHUYLHZHG�KDG�YLHZHG�
RWKHU�H[DPSOH�XQLWV�WR�VRPH�H[WHQW��DQG�KDG�SLFNHG�XS�DW�OHDVW�D�IHZ�LGHDV�RU�WLSV�IURP�WKHLU�GHVLJQV��,Q�FRQWUDVW�
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WR�SKDVH���RI�WKLV�UHVHDUFK�KRZHYHU��WKH�8QLW�&RQYHQRUV�GLG�QRW�WHQG�WR�SLFN�RXW�LQGLYLGXDO�WRROV�RU�GHVLJQ�
PRGHOV�DV�EHLQJ�RI�SDUWLFXODU�XVH�WR�WKHP���7KH�YLVXDO�DVSHFWV�RI�XQLW�GHVLJQ�DV�D�ZD\�WR�HQJDJH�DFDGHPLFV�ZHUH�
PRUH�OLNHO\�WR�EH�EURXJKW�RXW�E\�8QLW�&RQYHQRUV��WKH�LPSRUWDQFH�DQG�LQIOXHQFH�RI�WKLV�ZDV�ERUQH�RXW�E\�
'HYHORSHUV�WRR�DV�D�µIHHO�JRRG�IDFWRU¶��
�

,�ORRNHG�DW�WKH�&RPSXWLQJ�RQHV�DQG�GHFLGHG�,�GLGQ¶W�ZDQW�ORWV�RI�OLWWOH�WLQ\�OLQNV����$QG�,�ORRNHG�DW�WKH�
KLHURJO\SKLFV�>LQ�DQRWKHU�XQLW@�ZKLFK�,�WKRXJKW�ZDV�MXVW�GURS�GHDG�JRUJHRXV���,�WRRN�LW�KRPH�DQG�VKRZHG�
P\�KXVEDQG����8QLW�&RQYHQRU����

�
'HYHORSHUV�
'HYHORSHUV�HQGRUVHG�WKH�RQJRLQJ�XWLOLW\�RI�H[DPSOH�XQLWV�DV�OHDUQLQJ�REMHFWV�IRU�XVH�LQ�WKHLU�DFWLYLWLHV�UHODWHG�WR�
VXSSRUWLQJ�WKH�SURIHVVLRQDO�OHDUQLQJ�RI�RWKHU�VWDII����([DPSOH�XQLWV�ZHUH�YDOXHG�DV�WDQJLEOH�SURGXFWV�ZLWK�WKH�
DELOLW\�WR�GHPRQVWUDWH�JRRG�SUDFWLFH��DORQJ�ZLWK�VKRZLQJ�WKH�SRWHQWLDO�IRU�GLIIHUHQW�DFWLYLWLHV�WR�EH�DSSOLHG�WR�
GLIIHUHQW�FRQWH[WV��'HYHORSHUV�HQGRUVHG�WKH�DXWKHQWLFLW\�RI�WKH�H[DPSOH�XQLWV�DQG�WKH�ZD\�WKDW�WKH\�VLWXDWHG�XVHV�
RI�WKH�/06�LQ�WKH�FRQWH[W�RI�D�XQLW�ZLWK�D�SDUWLFXODU�VWXGHQW�FRKRUW�DQG�VHW�RI�OHDUQLQJ�RXWFRPHV��UDWKHU�WKDQ�
SUHVHQWLQJ�WKHP�LQ�LVRODWLRQ��³,W�VSHDNV�YROXPHV�WR�DFDGHPLFV��EHFDXVH�WKH\�ZDQW�WR�VHH�H[DPSOHV�RI�UHDO�XQLWV�
WKDW�KDYH�XVHG�WKHVH�WRROV´��'HYHORSHU�����7KH�ODFN�RI�DYDLODEOH�IHHGEDFN�IURP�VWXGHQWV�RQ�KRZ�WKH\�
H[SHULHQFHG�WKH�XQLW�ZDV�VHHQ�DV�XQGHUPLQLQJ�WKH�XVHIXOQHVV�KRZHYHU��DQG�WKH�OHDUQLQJ�JDLQHG�IURP�DFWXDOO\�
UXQQLQJ�WKH�XQLW�FRXOG�EH�D�FUXFLDO�HOHPHQW�LQ�XVLQJ�WKH�H[DPSOH�LQ�SURIHVVLRQDO�OHDUQLQJ�ZRUNVKRSV�
�
2QH�RI�WKH�H[DPSOH�XQLWV�HYHQWXDOO\�EHFDPH�WKH�EDVLV�IRU�D�WHPSODWH�RQ�ZKLFK�DOO�RI�D�)DFXOW\¶V�RQOLQH�WHDFKLQJ�
VSDFHV�KDYH�VXEVHTXHQWO\�EHHQ�EDVHG��SDUW�RI�WKH�UHDVRQ�IRU�WKH�FKRLFH�ZDV�WKDW�WKH�GHVLJQ�RI�WKH�WHPSODWH�KDG�
EHHQ�EDVHG�RQ�WKH�QHHGV�RI�DQ�DXWKHQWLF�XQLW��
�
$XWRPDWHG�WKHPHV���/H[LPDQFHU�
�
7ZR�FRQFHSW�PDSV�GHSLFWLQJ�WKH�WRS�VL[�RU�VHYHQ�WKHPHV�IRU�HDFK�GDWD�VHW��8QLW�&RQYHQRUV�DQG�'HYHORSHUV���
ZHUH�SURGXFHG�IURP�/H[LPDQFHU��DQG�WKHVH�FDQ�EH�VHHQ�LQ�)LJXUH����7KHVH�WKHPHV�FRQWDLQ�FOXVWHUV�RI�FRQFHSWV��
WKRVH�WKDW�DSSHDU�WRJHWKHU�RIWHQ�LQ�WKH�LQWHUYLHZ�GDWD�DUH�UHSUHVHQWHG�FORVH�WR�RQH�DQRWKHU�LQ�WKH�PDS��7KH�
WKHPHV�DUH�KHDW�PDSSHG�WR�LQGLFDWH�IUHTXHQF\��ZKLFK�PHDQV�WKDW�WKH�µKRWWHVW¶�RU�PRVW�VWURQJO\�HYLGHQW�WKHPH�
DSSHDUV�LQ�UHG��WKH�QH[W�KRWWHVW�LQ�RUDQJH��DQG�VR�RQ��
�

�
�

)LJXUH����$XWRPDWHG�FRQFHSW�PDSV�SURGXFHG�E\�/H[LPDQFHU�
�
$QDO\VLV�RI�WKH�FRQFHSWV�WKDW�HPHUJH�WKURXJK�WKH�WKHPHV�IXUWKHU�VXSSRUWV�WKH�XVH�RI�H[DPSOH�XQLWV�IRU�
SURIHVVLRQDO�GHYHORSPHQW��6LPLODU�WKHPHV�ZHUH�IRXQG�LQ�ERWK�VHWV�RI�GDWD��KRZHYHU�WKH\�FDQ�EH�LQWHUSUHWHG�LQ�
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UHODWLRQ�WR�HDFK�RI�WKH�SDUWLFLSDQW¶V�UROHV��7KH�'HYHORSHUV¶�WKHPHV�DUH�DVVRFLDWHG�ZLWK�XQLW��ZRUN��ORRN�DQG�
GHVLJQ�LQ�OLQH�ZLWK�WKHLU�VXSSRUW�UROH�LQ�SURYLGLQJ�WHFKQLFDO�DQG�IXQFWLRQDO�H[SHUWLVH��7KH�XVH�RI�WKH�FRQFHSW�
µFRPPXQLFDWLRQ¶�LQ�WKH�GHVLJQ�WKHPH�PD\�LQGLFDWH�WKH�LPSRUWDQFH�RI�EXLOGLQJ�UHODWLRQVKLSV�WKURXJK�JRRG�
FRPPXQLFDWLRQV�ZLWK�8QLW�&RQYHQRUV��6LPLODUO\��WKH�8QLW�&RQYHQRUV�DVVRFLDWHG�WKHPHV�WKDW�UHODWH�WR�WKHLU�ZRUN�
FRQWH[W��ZLWK�OHDUQLQJ��SHRSOH��FRXUVH��ZHHN�DQG�GLVFXVVLRQ�EHLQJ�SURPLQHQW��7KH�WKHPH�ORRN�ZDV�FRQQHFWHG�WR�
WKH�FRQFHSWV�µWDONLQJ¶��µLGHD¶�DQG�µVD\LQJ¶�ZKLFK�PD\�LQGLFDWH�WKDW�8QLW�&RQYHQRUV�YDOXHG�WKLV�FULWLFDO�GLVFRXUVH�
DV�D�ZD\�RI�LPSURYLQJ�WKHLU�XSWDNH�RI�WHFKQRORJ\��
�
7KH�IROORZLQJ�VXPPDULVHV�WKH�WKHPHV��LWDOLFLVHG��DQG�DVVRFLDWHG�FRQFHSWV�GLVSOD\HG�LQ�)LJXUH����
&RQYHQRUV���XVHG��XQLW��VWXGHQWV��WLPH��GRLQJ��OHDUQLQJ��H[HPSODU��GLIIHUHQW��SHRSOH��ZRUN��ZKROH��WU\LQJ��ORRN��
WDONLQJ��LGHD��VD\LQJ��FRXUVH��KDYLQJ��SUREOHP��ZHHN��TXHVWLRQV��RQOLQH��VXUH��GLVFXVVLRQ��WHDFKLQJ��LPSRUWDQW��
'HYHORSHUV���XQLW��XVH��SHRSOH��VWXGHQWV��H[DPSOH��WRROV��GLIIHUHQW��WU\LQJ��0RRGOH��ZRUN��FRQYHQRU��OHDUQLQJ��
GRLQJ��SURFHVV��EHWWHU��ORRN��LGHDV��WLPH��GHYHORSPHQW��KDYLQJ��IDFW��GHVLJQ��ZDQWHG��WHFKQRORJ\��SDUWLFXODU��
FRPPXQLFDWLRQ��
�
'LVFXVVLRQ�
�
*XQQ��:RRGJDWH�DQG�2¶*UDG\��������DUJXH�WKDW�HQJDJLQJ�WHDFKHUV�LQ�D�FROODERUDWLYH��SDUWLFLSDWLYH�GHVLJQ�
SURFHVV�WR�UHSXUSRVH�H[LVWLQJ�OHDUQLQJ�REMHFWV�LV�D�KLJKO\�HIIHFWLYH�ZD\�WR�SURGXFH�D�VHQVH�RI�RZQHUVKLS��
FRQILGHQFH��DQG�NQRZOHGJH��DQG�XOWLPDWHO\�DFFHSWDQFH�RI�RUJDQLVDWLRQDO�FKDQJH���7KH�IRFXV�RQ�UHSXUSRVLQJ�RI�
OHDUQLQJ�REMHFWV�LV�IRXQGHG�LQ�WKH�NQRZOHGJH�WKDW�³LW�PD\�QRW�EH�SUDFWLFDO�IRU�HYHU\�WHDFKHU�WR�GHYHORS�WKH�
WHFKQLFDO�VNLOOV�WR�SURGXFH�OHDUQLQJ�REMHFWV�IURP�VFUDWFK´��S�������:KLOH�ZH�GR�QRW�GLVSXWH�WKH�IDFW�WKDW�WKH�
FUHDWLRQ�RI�OHDUQLQJ�REMHFWV�XVLQJ�D�SDUWLFLSDWLYH�GHVLJQ�SURFHVV�ZRXOG�QRW�EH�VFDODEOH�WR�HYHU\�WHDFKLQJ�XQLW�RI�D�
ODUJH�LQVWLWXWLRQ��ZH�KDYH�IRXQG�WKDW�WKH�DSSOLFDWLRQ�RI�WKH�VDPH�W\SH�RI�FROODERUDWLYH�SURFHVV�WR�WKH�FUHDWLRQ�RI�
VHOHFWLRQ�RI�OHDUQLQJ�REMHFWV�³IURP�VFUDWFK´�KDV�KDG�D�YHU\�VLPLODU�UDQJH�RI�EHQHILWV�IRU�WKH�VWDII�LQYROYHG��L�H��D�
VHQVH�RI�RZQHUVKLS��DFFHSWDQFH��FRQILGHQFH�DQG�VR�RQ��DQG�WKDW�MXVW�DV�LPSRUWDQWO\��WKHVH�EHQHILWV�KDYH�ILOWHUHG�
RXW�WR�WKH�ZLGHU�DFDGHPLF�VWDII�DV�D�UHVXOW�RI�WKH�DFWLYH�OHDUQLQJ�LQ�WKH�GHVLJQ�SURFHVV����
�
:KLOH�WR�D�FHUWDLQ�H[WHQW�VRPH�RI�WKHVH�EHQHILWV�ZHUH�WKH�LQWHQGHG�UHVXOWV�RI�WKH�H[DPSOH�XQLWV�SURMHFW��WKLV�VWXG\�
KDV�VKRZQ�WKHP�WR�EH�GHHSHU��ULFKHU�DQG�PRUH�FRPSOH[�WKDQ�PLJKW�KDYH�EHHQ�IRUHVHHQ��)RU�H[DPSOH�LQ�SKDVH�
RQH�RI�WKH�VWXG\������RI�UHVSRQGHQWV�WR�WKH�VXUYH\�GLVDJUHHG�WKDW�WKH�H[DPSOH�XQLWV�RIIHUHG�RSSRUWXQLWLHV�IRU�
FROODERUDWLRQ�LQ�OLQH�ZLWK�RWKHU�VWXGLHV�VXFK�DV�+DQGDO�DQG�+XEHU��������DQG�7D\ORU���������+RZHYHU�SKDVH�WZR�
RI�WKH�VWXG\�KDV�DIIRUGHG�WKH�RSSRUWXQLW\�WR�LQYHVWLJDWH�WKLV�ILQGLQJ�LQ�PRUH�GHWDLO��7KH�WUXH�YDOXH�RI�WKH�OHDUQLQJ�
REMHFWV�FDQ�EH�VHHQ�WR�KDYH�EHHQ�ORFDWHG�PRUH�LQ�WKH�WUDQVIRUPDWLYH�HIIHFWV�RI�WKH�SDUWLFLSDWLYH�GHVLJQ�SURFHVV�
WKDW�OHG�WR�WKHLU�FUHDWLRQ�LWVHOI��UDWKHU�WKDQ�LQ�WKH�REMHFWV�DV�REMHFWV��.HPEHU���������7KLV�LQFOXGHV�WKH�EXLOGLQJ�RI�
UHODWLRQVKLSV�DQG�D�FRPPXQLW\�RI�SUDFWLFH�EHWZHHQ�GHYHORSHUV�DQG�DFDGHPLFV��WKH�SURIHVVLRQDO�OHDUQLQJ�
RSSRUWXQLWLHV�IRU�WKH�GHYHORSHUV�WKHPVHOYHV��DQG�WKH�LPSDFW�RI�WKH�DFDGHPLFV¶�H[SHULHQFH�RI�WKH�SURFHVV�RQ�WKHLU�
FROOHDJXHV��7KLV�LV�EURXJKW�RXW�E\�WKH�WKHPH�LGHQWLILHG�WKURXJK�/H[LPDQFHU�RI�SHRSOH�EHLQJ�SURPLQHQW�WR�ERWK�
VHWV�RI�SDUWLFLSDQWV��
�
8QLW�&RQYHQRUV�WKHPVHOYHV�YDOLGDWHG�WKH�SDUWLFLSDWLYH�GHVLJQ�SURFHVV���2QH�SDUWLFLSDQW�H[SHULHQFHG�WKH�
FROODERUDWLYH�DSSURDFK�DV�D�³PDWFK�EHWZHHQ�WKH�DFDGHPLFV�DQG�>WKH�'HYHORSHU@�JURXS�WKDW�LV�H[SORVLYH�LQ�WHUPV�
RI�HIIHFWLYHQHVV�RI�WHDFKLQJ���,�ZRXOG�OLNH�PRUH�RI�WKDW�FROODERUDWLRQ��LQ�IDFW�,¶G�OLNH�WKDW�FROODERUDWLRQ�ZLWK�DOO�
P\�FRXUVHV�´��8QLW�&RQYHQRU������7KH�IDFW�WKDW�'HYHORSHUV�LGHQWLILHG�WKH�OHYHO�RI�ZLOOLQJQHVV�WR�HQJDJH�RQ�WKH�
SDUW�RI�LQGLYLGXDO�8QLW�&RQYHQRUV�DV�D�FULWLFDO�IDFWRU�LQ�KRZ�VXFFHVVIXO�WKH�H[DPSOH�XQLWV�ZHUH�DV�OHDUQLQJ�
REMHFWV��DOVR�VSHDNV�WR�WKH�LQIOXHQFH�RI�WKH�GHVLJQ�SURFHVV��
�
+DQG�LQ�KDQG�ZLWK�WKH�FROODERUDWLYH�GHVLJQ�SURFHVV��WKH�LPSRUWDQFH�RI�VFDIIROGLQJ�DURXQG�H[DPSOH�XQLWV�IRU�
DFDGHPLFV�LV�DOVR�XQGHUVFRUHG�E\�WKH�GDWD���7R�PD[LPLVH�WKHLU�XVHIXOQHVV��H[DPSOH�XQLWV�PXVW�QRW�MXVW�VKRZ�
WRROV�EHLQJ�XVHG��EXW�DOVR�PXVW�JR�VRPH�ZD\�WRZDUGV�H[SODLQLQJ�ZK\�GHVLJQ�FKRLFHV�KDYH�EHHQ�PDGH�E\�WKH�
8QLW�&RQYHQRU�ZRUNLQJ�ZLWK�WKH�'HYHORSHU��DQG�ZK\�WKH\�DUH�DSSURSULDWH�IRU�WKDW�FRKRUW�DQG�WKH�XQLW¶V�OHDUQLQJ�
DLPV��7KHUH�LV�DOVR�D�QHHG�IRU�H[DPSOH�XQLWV�WR�YDU\�LQ�WKHLU�OHYHO�RI�VRSKLVWLFDWLRQ�DQG�FRPSOH[LW\��VR�DV�WR�EH�
DFFHVVLEOH�DQG�DFKLHYDEOH�IRU�D�PDMRULW\�RI�DFDGHPLFV��ZKR�ZRXOG�QRW�HQMR\�WKH�VDPH�OHYHO�RI�LQWHQVLYH�GHVLJQ�
DQG�GHYHORSPHQW�VXSSRUW�WR�GHYHORS�WKHLU�RZQ�XQLWV��$V�ZDV�KLJKOLJKWHG�WKURXJK�/H[LPDQFHU��WKHPHV�IURP�WKH�
'HYHORSHU¶V�GDWD�LQFOXGHG�µGHVLJQ¶��µWHFKQRORJ\¶�DQG�µWRROV¶�DV�FRPSDUHG�WR�WKH�PRUH�FRQWH[WXDO�FRQFHSWV�LQ�WKH�
8QLW�&RQYHQRUV¶�GDWD��ZKLFK�ZHUH�EDVHG�DURXQG�µOHDUQLQJ¶��µSHRSOH¶�DQG�µGLVFXVVLRQ¶��
�
+XEHU�DQG�$Q��������IUDPH�WKH�VKRZFDVLQJ�RI�WKH�H[DPSOH�XQLWV�DV�D�VWUDWHJ\�IRU�HQFRXUDJLQJ�D�VHQVH�RI�
³UHODWHGQHVV´��HQDEOLQJ�DFDGHPLFV�WR�VHH�WKH�SRWHQWLDO�EHQHILWV�IRU�WKHPVHOYHV�LQ�WKH�QHZ�V\VWHP���'DWD�IURP�WKLV�
SKDVH�RI�WKH�VWXG\�KDV�VKRZQ�WKDW�H[DPSOH�XQLWV�LQGHHG�DFWHG�DV�DQ�³LFH�EUHDNHU´�IRU�RWKHU�DFDGHPLFV��6HHQ�LQ�
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WKLV�OLJKW��WKH�ORZHU�WKDQ�H[SHFWHG�QXPEHU�RI�VXUYH\�SDUWLFLSDQWV�LQ�WKH�ILUVW�SKDVH�RI�WKLV�VWXG\�ZKR�LQGLFDWHG�
WKDW�WKH\�ZRXOG�UHYLVLW�WKH�H[DPSOH�XQLWV�PD\�EH�OHVV�VLJQLILFDQW��
�
7KH�UHVXOWV�RI�WKLV�VWXG\�KDYH�DOVR�HOXFLGDWHG�D�QXPEHU�RI�ZD\V�RQJRLQJ�LQLWLDWLYHV�ZLWKLQ�WKH�LQVWLWXWLRQ�PD\�EH�
HQKDQFHG���)RU�LQVWDQFH��GDWD�IURP�SDUWLFLSDQWV�VKRZHG�WKDW�IHHGEDFN�RQ�KRZ�D�XQLW��WRRO�RU�OHDUQLQJ�GHVLJQ�
WUDQVODWHG�IURP�DQ�H[DPSOH�XQLW�ZDV�H[SHULHQFHG�E\�VWXGHQWV�LQ�D�µUHDO¶�XQLW�ZDV�RIWHQ�RQO\�JDLQHG�LQ�DQ�DG�KRF�
RU�SLHFHPHDO�IDVKLRQ��7KLV�KDV�KLJKOLJKWHG�D�QHHG�IRU�PRUH�V\VWHPDWLVHG�IROORZ�XS�DQG�HYDOXDWLRQ�RI�
SURIHVVLRQDO�OHDUQLQJ�DQG�GHVLJQ�DQG�GHYHORSPHQW�LQLWLDWLYHV�LQ�RUGHU�WR�PHDVXUH�WKHLU�HIIHFWLYHQHVV��7KHUH�DUH�
DOUHDG\�D�QXPEHU�RI�DSSURDFKHV�WR�PHDVXULQJ�LPSDFW�RI�SURIHVVLRQDO�OHDUQLQJ�LQLWLDWLYHV��VHH�IRU�H[DPSOH�
'HVLPRQH���������DQG�XVH�RI�VXFK�D�FRUH�FRQFHSWXDO�IUDPHZRUN�FRXOG�EH�DSSOLHG�WR�WKH�DUHD�RI�HGXFDWLRQDO�
GHVLJQ�DQG�GHYHORSPHQW��
�
7KLV�VWXG\�KDV�DOORZHG�IRU�D�IRFXVVHG�LQYHVWLJDWLRQ�RI�WKH�HIIHFWLYHQHVV�RI�DQ�H[DPSOH�XQLW�GHYHORSPHQW�SURMHFW��
DQG�KDV�EURXJKW�WR�OLJKW�D�QXPEHU�RI�YDOXDEOH�DVSHFWV�ZKLFK�ZHUH�QRW�UHDGLO\�DSSDUHQW�LQ�ODUJHU�VFDOH�
TXDQWLWDWLYH�DQDO\VLV��VXFK�DV�WKDW�FDUULHG�RXW�WR�HYDOXDWH�WKH�/06�LPSOHPHQWDWLRQ�SURMHFW�DV�D�ZKROH��2Q�WKH�
RWKHU�KDQG��WKH�OLPLWDWLRQV�RI�WKH�VWXG\�DUH�DSSDUHQW�LQ�WKH�QXPEHU�RI�SDUWLFLSDQWV��7KH�UHIOHFWLRQV�UHSRUWHG�KHUH�
DUH�EDVHG�RQ�D�VPDOO�VDPSOH�RI�8QLW�&RQYHQRUV�DQG�'HYHORSHUV�KRZHYHU�WKHLU�WKRXJKWIXO�FRPPHQWV�KDYH�
SURYLGHG�LQVLJKWV�IRU�IXWXUH�UHVHDUFK�DQG�GHYHORSPHQW��7KH�UHVHDUFK�ZDV�FDUULHG�RXW�ZLWKLQ�WKH�FRQWH[W�RI�RQH�
LQVWLWXWLRQ�DQG�WKHUHIRUH�D�FURVV�LQVWLWXWLRQDO�VWXG\�ZRXOG�IXUWKHU�MXVWLI\�WKH�ILQGLQJV��
�
)XWXUH�'LUHFWLRQV�
�
7KLV�SDSHU�KDV�GHPRQVWUDWHG�WKDW�WKH�YDOXH�RI�EXLOGLQJ�H[DPSOH�XQLW�OLHV�LQ�WKH�NQRZOHGJH�JDLQHG�IURP�WKH�
FROODERUDWLYH�GHVLJQ�SURFHVV�EHWZHHQ�WKH�8QLW�&RQYHQRU�DQG�WKH�GHYHORSPHQW�WHDP��/RRNLQJ�IRUZDUG��LW�LV�
XQOLNHO\�D�SURMHFW�FRXOG�EH�VXVWDLQDEOH�RQ�WKH�VFDOH�RI�RQH�H[DPSOH�XQLW�SHU�GHSDUWPHQW��EXW�RQH�H[DPSOH�XQLW�
SHU�IDFXOW\�SHU�VHPHVWHU�PD\�EH�PRUH�UHDOLVWLF��HLJKW�SHU�\HDU���6HOHFWLRQ�RI�WKH�8QLW�&RQYHQRUV�IRU�WKLV�
GHYHORSPHQW�LV�LPSRUWDQW��([SHULHQFH�LQ�WKH�VWXG\�VXJJHVWV�WKH\�QHHG�WR�SRVVHVV�QRW�RQO\�D�PRWLYDWLRQ�WR�WU\�
QHZ�DSSURDFKHV�DQG�WRROV�LQ�WHDFKLQJ��EXW�DOVR�D�ZLOOLQJQHVV�WR�UHIOHFW�RQ�WKHLU�OHDUQLQJ�H[SHULHQFH�DQG�WR�DVVLVW�
LQ�WKH�OHDUQLQJ�RI�FROOHDJXHV��7KH�HGXFDWLRQDO�GHVLJQ�DQG�GHYHORSPHQW�WHDP�ZRUN�RQ�D�QXPEHU�RI�GLIIHUHQW�
SURMHFWV�DFURVV�WKH�XQLYHUVLW\�XQGHU�GLIIHUHQW�JUDQW�DQG�SURJUDP�WLWOHV��$V�WUXVW�LV�EXLOW�LQ�WKHVH�SURMHFWV�WKH\�
ZRXOG�IRUP�DQ�LGHDO��VXVWDLQDEOH�IRXQGDWLRQ�RQ�ZKLFK�WR�H[WUDFW�QHZ�H[DPSOH�XQLWV��6WXGHQW�GDWD��GH�LGHQWLILHG��
FRXOG�DGG�D�ULFKQHVV�WR�QHZ�H[DPSOH�XQLWV�WKDW�ZDV�PLVVLQJ�LQ�WKH�ILUVW�RQHV��UHSRUWHG�RQ�KHUH�LQ�SKDVH�RQH���
1HZ�H[DPSOH�XQLWV�FRXOG�KLJKOLJKW�PRUH�FOHDUO\�ZKDW�ZRUNV��ZKDW�GLGQ¶W�DQG�ZK\�LQ�WKH�SUDJPDWLF�IDVKLRQ�RI�
WKLV�UHVHDUFK�VWXG\���
�
6LQFH�WKLV�SURMHFW��WKH�IDFXOW\�EDVHG�/06�WUDLQLQJ�DQG�VXSSRUW�VWDII�KDYH�EHHQ�UHDVVLJQHG�WR�WKH�(GXFDWLRQDO�
'HVLJQ�DQG�'HYHORSPHQW�*URXS�DQG�WKHLU�UROH�KDV�EHHQ�H[SDQGHG�WR�LQFOXGH�PRUH�HGXFDWLRQDO�GHVLJQ�DVSHFWV��
7KLV�SODFHV�WKHP�LQ�DQ�LGHDO�SRVLWLRQ�WR�LGHQWLI\�QHZ�H[DPSOH�XQLWV�DQG�WR�IXUWKHU�XWLOL]H�WKH�H[DPSOHV�LQ�WKHLU�
WUDLQLQJ�VHVVLRQV��,Q�WKLV�ZD\�WKH�H[DPSOHV�FRQWLQXH�WR�FRQWULEXWH�WR�WKH�SURIHVVLRQDO�OHDUQLQJ�RI�WKH�GHVLJQ�DQG�
GHYHORSPHQW�JURXS�DV�ZHOO�DV�EHLQJ�DYDLODEOH�DV�DFFHVVLEOH�VHOI�KHOS�UHVRXUFHV�IRU�FRQYHQRUV��$�IXUWKHU�VRXUFH�
IRU�QHZ�H[DPSOH�XQLWV�ZLOO�DULVH�DV�0RRGOH��DQ�RSHQ�VRXUFH�SODWIRUP��LV�FRQWLQXDOO\�FKDQJLQJ��0DMRU�XSJUDGHV�
DUH�LPSOHPHQWHG�RQFH�D�\HDU�DQG�H[DPSOH�XQLWV�FRXOG�EH�GHYHORSHG�WR�VKRZFDVH�QHZ�IHDWXUHV�RI�WKH�SODWIRUP���
�
$�IXWXUH�GLUHFWLRQ�IRU�UHVHDUFK�LV�WR�IXUWKHU�H[DPLQH�WKH�SHUFHSWLRQ�RI�³H[HPSODU´�DV�RSSRVHG�WR�³H[DPSOH´��DQG�
LQYHVWLJDWH�ZKLFK�RI�WKH�WZR�RXJKW�WR�EH�SXUVXHG�LI�WKH�JRDO�LV�SURIHVVLRQDO�OHDUQLQJ��$V�RQH�'HYHORSHU�QRWHG��³LI�
\RX¶UH�SXWWLQJ�D�OLQN�XS�RQ�WKH�ZHEVLWH��WKH�DVVXPSWLRQ�WKDW�PRVW�VWDII�ZRXOG�PDNH�LV�WKDW�\RX�ZHUH�UHSUHVHQWLQJ�
VRPHWKLQJ�WKDW�ZDV�JRRG�SUDFWLFH��DQG�WKDW�ZDVQ¶W�QHFHVVDULO\�WKH�FDVH´��'HYHORSHU�����,QWHUHVWLQJO\��
/H[LPDQFHU�FRQILUPV�WKLV�XVH�RI�WKH�WHUPLQRORJ\�ZLWK�'HYHORSHUV�XVLQJ�µH[DPSOH¶�DQG�WKH�8QLW�&RQYHQRUV�
XVLQJ�µ([HPSODU¶��
�
$�ZLGHU�VWXG\�ZRXOG�DOVR�EH�EHQHILFLDO�WR�FRPSDUH�WKH�ILQGLQJV�LQ�WKLV�SDSHU�DFURVV�GLIIHUHQW�LQVWLWXWLRQV�ZLWK�
GLIIHUHQW�DSSURDFKHV�WR�FKDQJH�PDQDJHPHQW�DQG�ZD\V�RI�LPSOHPHQWLQJ�LQQRYDWLRQV��)XUWKHUPRUH�LW�ZRXOG�EH�
LQVLJKWIXO�WR�LQFOXGH�DV�SDUWLFLSDQWV�WKRVH�&RQYHQRUV�DQG�'HYHORSHUV�ZKR�ZHUH�QRW�QHFHVVDULO\�FKDPSLRQV�RU�LQ�
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