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2SHQ7DE��LPDJLQLQJ�DQ�RSHQ��PRELOH�IXWXUH�IRU�ILUVW�\HDU�
EXVLQHVV�VWXGHQWV�
�
0DWWKHZ�'��5LGGOH� � ��
/D�7UREH�/HDUQLQJ�DQG�7HDFKLQJ�
/D�7UREH�8QLYHUVLW\�
5XWK�-HOOH\� � ��
)DFXOW\�RI�%XVLQHVV��(FRQRPLFV�DQG�/DZ�
/D�7UREH�8QLYHUVLW\��
1DXPDQ�6DHHG� � ��
)DFXOW\�RI�%XVLQHVV��(FRQRPLFV�DQG�/DZ�
/D�7UREH�8QLYHUVLW\��
�

7KH�2SHQ7DE�SURMHFW�LQYHVWLJDWHG�DQ�RSHQ�HGXFDWLRQDO��2(��DSSURDFK�WR�GHYHORSLQJ�FRXUVH�
PDWHULDOV�XVLQJ�WDEOHW�GHYLFHV��L3DGV��WR�DFFHVV�2SHQ�(GXFDWLRQDO�5HVRXUFHV��2(5V���,W�H[SORUHG�
WKH�LPSOLFDWLRQV�RI�DSSO\LQJ�DQ�RSHQ�DSSURDFK�WR�WKH�GHYHORSPHQW�RI�PDWHULDOV�IRU�XVH�LQ�WKH�
IDFXOW\¶V�QHZ�FRPPRQ�ILUVW�\HDU�FRUH��&)<&��VXEMHFWV��&RQGXFWHG�LQ�SDUDOOHO�ZLWK�D�WULDO�UROO�RXW�
RI�WDEOHW�GHYLFHV�LQ�D�FRUH�VXEMHFW�LQ�WKH�6FKRRO�RI�%XVLQHVV��WKH�SURMHFW�UHYHDOHG�D�UDQJH�RI�LVVXHV�
WKDW�WKH�SURMHFW�WHDP�LQWHQGV�WR�DGGUHVV�DV�LW�FRQWLQXHV�WR�GHYHORS�D�PRGHO�ZRUNIORZ�IRU�RWKHU�
VXEMHFWV�LQ�WKH�XQLYHUVLW\��
�
.H\ZRUGV��2SHQ�HGXFDWLRQDO�UHVRXUFHV��EXVLQHVV��FXUULFXOXP�GHVLJQ��PRELOH�GHYLFHV��(QTXLU\�
%DVHG�/HDUQLQJ�
�
�

,QWURGXFWLRQ�
�
)XOILOOLQJ�WKH�SURPLVHV�RI�2SHQ�(GXFDWLRQ�
6WDUWLQJ�RYHU�D�GHFDGH�DJR�ZLWK�D�VWURQJ�VRFLDO�MXVWLFH�DJHQGD��WKH�2(�PRYHPHQW�DGYRFDWHV�WKH�RSHQLQJ�XS�RI�
HGXFDWLRQDO�UHVRXUFHV�LQ�RUGHU�WR�PDNH�WKHP�DYDLODEOH�WR�HYHU\RQH���,Q�WKLV�ZD\��2(�LV�D�PHDQV�IRU�DQ�
LQIRUPDWLRQ�EDVHG�VRFLHW\�WR�VXSSRUW�HTXLW\�LQ�HGXFDWLRQ���
�
:LWK�WKH�FRVWV�RI�HGXFDWLRQ�RQ�WKH�ULVH�LQ�PRVW�FRXQWULHV��PDNLQJ�WKLQJV�VXFK�DV�WH[WERRNV��YLGHRV�DQG�RQOLQH�
UHVRXUFHV�DV�FKHDS�DV�SRVVLEOH�LV�EHFRPLQJ�HYHQ�PRUH�GHVLUDEOH����2SHQ�HGXFDWLRQDO�UHVRXUFHV��2(5V��FDQ�SOD\�D�
UROH�LQ�SURYLGLQJ�DOWHUQDWLYHV�WR�WUDGLWLRQDO�SXEOLVKHG�UHVRXUFHV��DQG�LQ�VRPH�FDVHV�FRPSOHWHO\�UHSODFH�WKHP���
3URMHFWV�VXFK�DV�:LNLSHGLD�KDYH�QRZ�GHPRQVWUDWHG�WKDW�LW�LV�SRVVLEOH�WR�KDYH�IUHH�UHVRXUFHV�WKDW�DUH�KLJK�TXDOLW\�
XVLQJ�FURZGVRXUFLQJ��
�
&UHDWLYH�&RPPRQV�OLFHQVHV�PDNH�LW�SRVVLEOH�WR�DGDSW�FRQWHQW�IRU�GLIIHUHQW�HGXFDWLRQDO�SXUSRVHV��DQG�WKH�IXWXUH�
KROGV�JUHDW�SRWHQWLDO�IRU�RSHQ�HGXFDWLRQ�UHVRXUFHV�WR�EH�VWRUHG�LQ�GLJLWDO�OLEUDULHV�LQ�RUGHU�WR�EH�UHXVHG�DQG�
FXVWRPL]HG���

�
3HUKDSV�ZH�DUH�HQWHULQJ�D�ZRUOG�ZKHUH�OHDUQLQJ�REMHFWV�ZLOO�EH�DW�RXU�ILQJHUWLSV��/HDUQLQJ�REMHFWV�
RQ�GLIIHUHQW�WRSLFV�ZLOO�OLNHO\�EH�VRPHWKLQJ�\RX�FDQ�JUDE�OLNH�PDJD]LQHV�DQG�QHZVSDSHUV�RQ�WKH�
ZD\�LQWR�D�SODQH��EXV��RU�WUDLQ���.LP�DQG�%RQN��������S������

�
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$QRWKHU�LVVXH�WKDW�WKH�2(5�DSSURDFK�KDV�DGGUHVVHG�LV�WKH�SUREOHP�RI�NHHSLQJ�OHDUQLQJ�UHVRXUFHV�XS�WR�GDWH���
7H[WERRNV�DUH�RIWHQ�UHGXQGDQW�DV�VRRQ�DV�WKH\�DUH�SXEOLVKHG��UHVXOWLQJ�LQ�UHOXFWDQFH�DPRQJ�PDQ\�VWXGHQWV�WR�
SXUFKDVH�H[SHQVLYH�ERRNV�ZKLFK�FDQ�QHYHU�EH�UHVROG��
�
7KH�DXWKRUV�VWDUWHG�WKH�TXHVW�GHVFULEHG�LQ�WKLV�SDSHU�LQ������ZLWK�DOO�RI�WKHVH�LGHDOV�LQ�PLQG��VRFLDO�MXVWLFH��
HTXLW\��FRVW�UHGXFWLRQ��WLPHOLQHVV�DQG�DGDSWDELOLW\��:LWK�DOO�RI�WKHVH�SRWHQWLDO�JDLQV��DQG�GHVSLWH�WKH�GHYHORSPHQW�
RI�PDQ\�VXFFHVVIXO�UHSRVLWRULHV�WKH�2(�PRYHPHQW�KDV�RIWHQ�IDLOHG�WR�FRQQHFW�ZLWK�WHDFKLQJ�VWDII��5HVRXUFHV�
UHPDLQ�XQGHUXWLOL]HG�DQG�SUDFWLWLRQHUV�RIWHQ�HIIHFWLYH�GHVLJQ�VNLOOV�WR�LQWHJUDWH�WKHP�LQ�WHDFKLQJ�LQ�PHDQLQJIXO�
ZD\V��&RQROH�DQG�0F$QGUHZ���������:H�QRZ�WXUQ�WR�GHVFULELQJ�RXU�DSSURDFK�WR�WDNLQJ�XS�WKH�FKDOOHQJH�RI�
DGGUHVVLQJ�WKHVH�VKRUWFRPLQJV�LQ�D�EXVLQHVV�GLVFLSOLQH�FRQWH[W�XVLQJ�D�SUDFWLFDO�DSSURDFK�WR�VXEMHFW�GHVLJQ�
LQYROYLQJ�VWDII�GHYHORSPHQW�DQG�VXSSRUW��
�
2SHQ7DE�3URMHFW�
7KH�/D�7UREH�8QLYHUVLW\�2SHQ7DE�3URMHFW�ZDV�LQLWLDWHG�LQ�������ZLWK�WKH�DLP�RI�DGRSWLQJ�DQ�2(�DSSURDFK�WR�
GHYHORSLQJ�DQG�SXEOLVKLQJ�FRXUVH�PDWHULDOV�IRU�D�VXLWH�RI�IRXU�VXEMHFWV�PDNLQJ�XS�WKH�FRPPRQ�ILUVW�\HDU�FRUH�
�&)<&��LQ�WKH�)DFXOW\�RI�%XVLQHVV��(FRQRPLFV�DQG�/DZ�DW�WKH�KRVW�LQVWLWXWLRQ��7KH�&)<&�VXEMHFWV�DUH�GHVLJQHG�
WR�SURYLGH�VWXGHQWV�ZLWK�D�IXQGDPHQWDO�JURXQGLQJ�LQ�D�UDQJH�RI�GLVFLSOLQHV�RIIHUHG�ZLWKLQ�WKH�IDFXOW\��DOORZLQJ�
VWXGHQWV�JUHDWHU�IOH[LELOLW\�WR�WUDQVIHU�EHWZHHQ�GLVFLSOLQH�VSHFLDOLVDWLRQV��%HFDXVH�RI�WKH�FURVV�GLVFLSOLQDU\�QDWXUH�
RI�WKHVH�VXEMHFWV��WKHUH�ZHUH�QR�RII�WKH�VKHOI�WH[WERRNV��ZKLFK�DUH�EHLQJ�GHOLYHUHG�IRU�WKH�ILUVW�WLPH�LQ�������7KH�
VXEMHFWV�ZHUH�GHYHORSHG�WKURXJK�D�FROODERUDWLYH�FXUULFXOXP�GHVLJQ�SURFHVV�LQ������LQYROYLQJ�WHDFKLQJ�VWDII��
DFDGHPLF�ODQJXDJH�DQG�OHDUQLQJ�VWDII��DQG�FXUULFXOXP�GHVLJQHUV�DQG�LW�ZDV�LQWHQGHG�WKDW�WKLV�FROODERUDWLYH�
HQYLURQPHQW�ZRXOG�DOVR�EH�FRQGXFLYH�WR�WKH�XVH�DQG�SURGXFWLRQ�RI�2(5���(DFK�RI�WKHVH�VXEMHFWV�LV�EHLQJ�
GHYHORSHG�XVLQJ�DFWLYH�OHDUQLQJ�SULQFLSOHV��XVLQJ�YDULRXV�(QTXLU\�%DVHG�/HDUQLQJ��(%/��GHVLJQV��
��
7KH�DGRSWLRQ�RI�UHXVDEOH��PRGLILDEOH�FRQWHQW�IURP�RSHQ�VRXUFHV�ZDV�LQWHQGHG�WR�DOORZ�EHVSRNH�FRXUVH�PDWHULDOV�
WR�EH�SURYLGHG�WR�VWXGHQWV�HOHFWURQLFDOO\�DQG�IUHH�RI�FKDUJH�YLD�SHUVRQDO�FRPSXWHUV�DQG�PRELOH�OHDUQLQJ�GHYLFHV�
VXFK�DV�L3DGV��7KH�SURGXFWLRQ�RI�UHXVDEOH�KLJK�TXDOLW\�OHDUQLQJ�PDWHULDOV�DV�D�FRQWULEXWLRQ�WR�WKH�JURZLQJ�EDQN�
RI�2(5V�ZRUOGZLGH�ZDV�VHHQ�DV�D�XVHIXO�E\�SURGXFW�RI�WKLV�SURFHVV�WKDW�ZRXOG�DOORZ�WKH�WHDP�WR�GHPRQVWUDWH�
WKH�LQVWLWXWLRQ¶V�DELOLW\�DQG�VNLOO�LQ�HQJDJLQJ�ZLWK�WKH�EURDGHU�RSHQ�HGXFDWLRQ�FRPPXQLW\��
�
7KH�2SHQ7DE�SURMHFW�ZDV�IXQGHG�E\�WKH�XQLYHUVLW\¶V�&XUULFXOXP��7HDFKLQJ�DQG�/HDUQLQJ�&HQWUH��&7/&��WR�
HPSOR\�D�VHQLRU�UHVHDUFK�DVVLVWDQW�DV�DQ�2(5�VSHFLDOLVW�IRU�D�SHULRG�RI�DSSUR[LPDWHO\�VL[�PRQWKV��
�
0RELOH�/HDUQLQJ�'HYLFHV�3LORW�3URMHFW�
7KH�QDPH�RI�WKH�2SHQ7DE�SURMHFW�UHSUHVHQWV�WKH�XQLRQ�RI�WZR�LGHDV�±�µRSHQ¶�IRU�2(��DQG�µWDE¶�UHSUHVHQWLQJ�
WDEOHW�GHYLFHV���7KH�SURMHFW�ZDV�GHVLJQHG�WR�UXQ�LQ�SDUDOOHO�ZLWK�WKH�)DFXOW\¶V�0RELOH�/HDUQLQJ�'HYLFHV�3LORW�
�0/'3��SURMHFW��ZKLFK�LV�WHVWLQJ�D�RQH�WR�RQH�WDEOHW�GHYLFH�PRGHO�ZLWK�WKH�HYDOXDWLRQ�RI�D�WULDO�GHSOR\PHQW�RI�
����L3DG�PLQLV�WR�VWXGHQWV�DQG�VWDII�LQ�ILUVW�VHPHVWHU�������2XWFRPHV�RI�WKLV�HYDOXDWLRQ�LQIRUP�WKH�2SHQ7DE�
SURMHFW�DQG�DUH�DOVR�UHSRUWHG�LQ�WKLV�SDSHU��
�
7KHVH�WZLQ�SURMHFWV�DUH�H[SORULQJ�WKH�ZD\V�WKDW�PRELOH�WHFKQRORJLHV�PD\�EH�DEOH�WR�DVVLVW��WKURXJK�WKHLU�
IOH[LELOLW\�DQG�XELTXLW\��WHDFKHUV�DQG�OHDUQHUV�WR�HQJDJH�LQ�FROODERUDWLRQ�DQG�FRPPXQLFDWLRQ�LQ�DQ�DFWLYH�
OHDUQLQJ�FRQWH[W���7KH�SXUSRVH�IRU�WKLV�DSSURDFK�ZDV�WKDW�WKH�UHVRXUFHV�DQG�ZRUNIORZV�GHYHORSHG�E\�2SHQ7DE�
ZRXOG�UHVXOW�LQ�RSHQ�FRQWHQW�WKDW�FRXOG�EH�DFFHVVHG�XVLQJ�WDEOHW�GHYLFHV���$ORQJ�WKH�ZD\��WKH�SURMHFWV�KDYH�
GHPRQVWUDWHG�SUDFWLFDO�ZD\V�WR�LQFRUSRUDWH�2(5V�LQ�PRELOH�OHDUQLQJ�DQG�SURYLGLQJ�VWDII�GHYHORSPHQW�
RSSRUWXQLWLHV�LQ�WKH�FRQWH[W�RI�VXEMHFW�GHVLJQ�DV�ZHOO�DV�D�IRUXP�IRU�GLVFXVVLRQ�RI�WKH�UHODWHG�LVVXHV�VXFK�DV�
DFFHVV��HTXLW\�DQG�DIIRUGDELOLW\�RI�OHDUQLQJ�UHVRXUFHV��
�
%DFNJURXQG��
�
+LVWRU\�DQG�GHILQLWLRQ�RI�RSHQ�HGXFDWLRQDO�UHVRXUFHV��2(5��
2SHQ�HGXFDWLRQDO�UHVRXUFHV��2(5���DQG�WKH�SKLORVRSKLHV�WKDW�DFFRPSDQ\�WKHP��KDYH�EHHQ�LQ�XVH�IRU�PRUH�WKDQ�D�
GHFDGH�QRZ��2(5�ZDV�ILUVW�IRUPDOO\�GHILQHG�E\�81(6&2�LQ�������'
$QWRQL��������:LOH\�	�*XUUHOO��������
:LOH\�	�7KDQRV���������:KLOH�WKHUH�LV�VRPH�YDULDWLRQ�LQ�WKH�GHILQLWLRQ�RI�2(5��3DZORZVNL�	�%LFN��������
5ROIH���������PRVW�DGYRFDWH�IRU�WKH�GHILQLWLRQ�RXWOLQHG�E\�WKH�:LOOLDP�DQG�)ORUD�+HZOHWW�)RXQGDWLRQ���������
³2(5�DUH�WHDFKLQJ��OHDUQLQJ��DQG�UHVHDUFK�UHVRXUFHV�WKDW�UHVLGH�LQ�WKH�SXEOLF�GRPDLQ�RU�KDYH�EHHQ�UHOHDVHG�
XQGHU�DQ�LQWHOOHFWXDO�SURSHUW\�OLFHQVH�WKDW�SHUPLWV�WKHLU�IUHH�XVH�DQG�UH�SXUSRVLQJ�E\�RWKHUV�´��³2(5�GHILQHG´��
SDUD������2(5V�DUH�GHHPHG�WR�LQFOXGH�RSHQ�FRXUVHZDUH��OHDUQLQJ�REMHFWV��WH[WERRNV�DQG�MRXUQDOV��-R\FH���������
�
3URSRQHQWV�RI�2(5V�KLJKOLJKW�WKH�VKDUHG�SKLORVRSKLHV�DQG�EHQHILWV�EHWZHHQ�RSHQ�HGXFDWLRQ�PRYHPHQW�DQG�WKH�
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RSHQ�VRXUFH�VRIWZDUH�PRYHPHQW��%DUDQLXN��������'
$QWRQL��������:LOH\�	�*XUUHOO���������2SHQLQJ�XS�VRXUFH�
FRGH�DQG�HGXFDWLRQDO�UHVRXUFHV�WR�SHHU�FRQWULEXWLRQ�GHPRQVWUDWHV�WKH�DELOLW\�RI�SHHU�JURXSV�WR�LPSURYH�WKH�
TXDOLW\�RI�UHXVDEOH�UHVRXUFHV��,Q�WKH�VDPH�ZD\�WKDW�SHHU�UHYLHZ�IHHGEDFN�±�D�SURFHVV�VR�IDPLOLDU�LQ�WKH�DFDGHPLF�
ZRUOG�±�FRQWULEXWHV�WR�WKH�LPSURYHPHQW�RI�SXEOLVKHG�PDWHULDOV��DOORZLQJ�SHHUV�WR�FRQWULEXWH�WKHLU�H[SHUWLVH�
GLUHFWO\�WR�D�VRIWZDUH�FRGHEDVH�RU�HGXFDWLRQDO�UHVRXUFH�OHDGV�WR�DQ�LPSURYHPHQW�RI�WKH�FRGH�RU�PDWHULDOV��:LOH\�
	�*XUUHOO���������
�
8QGHUSLQQLQJ�WKH�2(�PRYHPHQW�LV�D�FRPPLWPHQW�WR�VRFLDO�MXVWLFH�LQ�PDNLQJ�HGXFDWLRQ�DFFHVVLEOH�WR�DOO�
�&RQROH��������-R\FH���������6RPH�EHOLHYH�WKDW�JRYHUQPHQW�IXQGHG�LQVWLWXWLRQV�±�VXFK�DV�XQLYHUVLWLHV�LQ�
$XVWUDOLD��1HZ�=HDODQG�DQG�WKH�8.�±�VKRXOG�EH�PRUH�RSHQ�ZLWK�WKH�SURGXFWV�RI�WKHLU�HQGHDYRXU��LQFOXGLQJ�WKHLU�
SXEOLVKHG�DFDGHPLF�DUWLFOHV�DV�ZHOO�DV�HGXFDWLRQDO�PDWHULDOV��7KLV�KDV�DULVHQ�RXW�RI�JURZLQJ�DFFHSWDQFH�DQG�
H[SHFWDWLRQ�RI�RSHQQHVV��SDUWLFXODUO\�ZLWK�LQWHUQHW�PDWHULDOV��%ODFNDOO���������%RWK�WKH�2(�PRYHPHQW�DQG�WKH�
LQFUHDVH�LQ�DGRSWLRQ�RI�RQOLQH�WHDFKLQJ�PHWKRGV�KDYH�EHHQ�IDFLOLWDWHG�E\�WKH�EURDGHQLQJ�UHDFK�RI�WKH�LQWHUQHW��
�
:KHQ�RSHQ�LV�QRW�RSHQ�
7KH�SUROLIHUDWLRQ�RI�022&V��PDVVLYH�RSHQ�RQOLQH�FRXUVHZDUH���SDUWLFXODUO\�WKURXJK�������LQWURGXFHG�FRQIXVLRQ�
DURXQG�WKH�GHILQLWLRQ�RI�RSHQ��/RQJ�WHUP�SURSRQHQWV�RI�2(�KLJKOLJKW�WKH�GLVWLQFWLRQ�EHWZHHQ�RSHQ�DFFHVV��RU��
PRUH�DFFXUDWHO\��IUHH�DFFHVV��DQG�ZKDW�LV�PRUH�ZLGHO\�DFFHSWHG�WR�EH�D�WUXH�GHILQLWLRQ�RI�RSHQ��ZKLFK�:LOH\�
VWDWHV�UHYROYHV�DURXQG�WKH�IRXU�5V�RI�2(5�SHUPLVVLRQV��UHXVH��UHYLVLRQ��UHPL[LQJ�DQG�UHGLVWULEXWLRQ��:LOH\�	�
7KDQRV���������7KRVH�ZKR�HTXDWH�RSHQQHVV�ZLWK�PRGLILDELOLW\�DUJXH�WKDW�WKH�PRYH�WRZDUGV�SURYLGLQJ�IUHH�DQG�
UHDG\�DFFHVV�WR�PDWHULDOV�WKDW�KDYH�UHVWULFWLRQV�RQ�UHXVH�DQG�PRGLILFDWLRQ�FRQIOLFWV�ZLWK�WKH�LQWHQWLRQV�RI�WKH�
RSHQ�HGXFDWLRQ�PRYHPHQW��%DUDQLXN�	�%XUUXV��������%LVVHOO��������%ODFNDOO��������+LOWRQ�	�:LOH\���������
%DUDQLXN��������SS�����������VWDWHV�WKDW�UHVRXUFHV�WKDW�FDQ�EH�VKDUHG�EXW�QRW�DGDSWHG�DUH�³«�PHUHO\�µUHIHUHQFH¶�
PDWHULDOV´��DQG�WKDW�VXFK�SUDFWLFHV�³«�>VWLIOH@�ERWK�LQQRYDWLRQ�RQ�WKH�PDWHULDOV�DQG�DOVR�FRPPXQLW\�
SDUWLFLSDWLRQ�´��
�
7KH�JURZWK�RI�RSHQ�
7KH�PRYH�WRZDUGV�RSHQQHVV�LQ�HGXFDWLRQ�LV�PDWFKHG�E\�D�WUHQG�WRZDUGV�JUHDWHU�LQFRUSRUDWLRQ�RI�RQOLQH�WHDFKLQJ�
DQG�OHDUQLQJ�LQ�IRUPDO�HGXFDWLRQ�FRQWH[WV��0F$QGUHZ��6FDQORQ��	�&KRZ��������DQG�JUHDWHU�SUROLIHUDWLRQ�RI�
&UHDWLYH�&RPPRQV�OLFHQVLQJ��5ROIH��������:LOH\�	�*XUUHOO���������:KLOH�WKH�JOREDO�DSSOLFDELOLW\�RI�&UHDWLYH�
&RPPRQV�OLFHQVLQJ�KDV�IDFLOLWDWHG�D�ZLGH�DGRSWLRQ�RI�2(5��WKH�OLWHUDWXUH�JHQHUDOO\�UHYHDOV�ORZ�OHYHOV�RI�
DZDUHQHVV�DPRQJ�DFDGHPLFV�DERXW�FRS\ULJKW�DQG�RSHQ�OLFHQVLQJ�RSWLRQV��%LVVHOO��������'
$QWRQL��������5ROIH��
������:LOH\�	�*XUUHOO����������
�
:KLOH�SHUPLVVLYH�FRS\ULJKW�OLFHQVLQJ�RSWLRQV�KDYH�ZRUOGZLGH�UHDFK��OHYHOV�RI�UH�XVH�RI�2(5V�DUH�
GLVDSSRLQWLQJO\�ORZ��+LOWRQ�	�:LOH\���������HLWKHU�EHFDXVH�2(5�V\VWHPV�KDYH�OLPLWHG�FDSDELOLW\�WR�WUDFN�UHXVH�
RU�EHFDXVH�HYLGHQFH�VXJJHVWV�WKDW�2(5V�DUH�EHLQJ�FUHDWHG��EXW�QRW�KDUYHVWHG�IRU�PRGLILFDWLRQ��&RQROH��������
FDOOV�IRU�D�JUHDWHU�LQYHVWLJDWLRQ�RI�2(5�SUDFWLFHV��WR�DVFHUWDLQ�ZD\V�WR�DGGUHVV�WKH�ORZ�XVDJH�UDWHV��$Q�2(&'�
UHSRUW�RQ�2(5�VXJJHVWV�WKDW�D�ODFN�RI�LQVWLWXWLRQDO�SROLFLHV�RQ�2(5�³LV�LQ�PDQ\�FDVHV�UHODWHG�WR�D�ODFN�RI�
NQRZOHGJH�DQG�FDSDFLW\�DPRQJ�DGPLQLVWUDWRUV�DQG�DFDGHPLFV�LQ�WHUPV�RI�2(5�DQG��ZLWK�UHJDUG�WR�FRS\ULJKW�DQG�
>LQWHOOHFWXDO�SURSHUW\@�LPSOLFDWLRQV��D�UHOXFWDQFH�WR�DGGUHVV�OHJDO�LVVXHV´��-R\FH���������7KH�2SHQ7DE�SURMHFW�
VRXJKW�WR�UHVSRQG�WR�WKHVH�ORZ�XVDJH�LVVXHV�E\�H[SORULQJ�KRZ�2(5�FDQ�EH�LQFRUSRUDWHG�LQ�WKH�WHDFKLQJ�SUDFWLFHV�
RI�WKH�IDFXOW\��DQG�SHUKDSV�WKH�ZLGHU�XQLYHUVLW\�FRPPXQLW\��5HHG��������FODLPV�WKDW�³WKH�VXFFHVV�RI�WKH�RSHQ�
FRQWHQW�PRYHPHQW�LV�UHOLDQW�RQ�ZLGH�SDUWLFLSDWLRQ�DQG�D�FULWLFDO�PDVV�RI�µRSHQ¶�FRQWHQW´���S������7KLV�LGHD�RI�D�
µFULWLFDO�PDVV¶�RI�FRQWHQW�DQG�SDUWLFLSDQWV�HQJDJHG�LQ�2(5�UHOLHV�RQ�EURDG�FROODERUDWLRQ�DFURVV�DFDGHPLD��ZKDW�
5ROIH�UHIHUV�WR�DV�D�³SRVLWLYH�FROOHJLDWH�FXOWXUH´��S�����ZKLFK��VKH�DUJXHV��QHHGV�WR�EH�VXSSRUWHG�DW�DQ�
LQVWLWXWLRQDO�OHYHO��5ROIH���������
�
%HQHILWV�RI�2(5�LQ�WHDFKLQJ�DQG�OHDUQLQJ�
7KH�OLWHUDWXUH�SURPRWHV�D�ZLGH�UDQJH�RI�EHQHILWV�RI�2(5��VXFK�DV�HQFRXUDJLQJ�OLIHORQJ�OHDUQLQJ��-R\FH���������
LPSURYLQJ�WHDFKLQJ�VNLOOV�WKURXJK�UHVRXUFH�GHYHORSPHQW�DQG�DGRSWLRQ�RI�OHDUQHU�FHQWUHG�SHGDJRJLHV��&DUH\�	�
+DQOH\��������&RQROH������E��-R\FH��������5ROIH���������UHGXFLQJ�FRVWV�IRU�VWXGHQWV�DQG�IDFXOWLHV�E\�UHGXFLQJ�
UHOLDQFH�RQ�FRPPHUFLDO�WH[WERRNV��-R\FH���������LPSURYHG�FROODERUDWLRQ�EHWZHHQ�FROOHDJXHV�ZLWKLQ�DQG�
EHWZHHQ�LQVWLWXWLRQV��-R\FH��������5ROIH���������UHGXFLQJ�EDUULHUV�WR�WUDQVODWLRQ�RI�PDWHULDOV�LQWR�RWKHU�ODQJXDJHV�
�+LOWRQ�	�:LOH\���������LPSURYLQJ�DFFHVVLELOLW\�IRU�YLVLRQ�LPSDLUHG�OHDUQHUV��DQG�NHHSLQJ�HGXFDWLRQDO�UHVRXUFHV�
XS�WR�GDWH�E\�DYRLGLQJ�OHQJWK\��DQG�FRVWO\��SXEOLVKLQJ�SURFHVVHV��%DUDQLXN�	�%XUUXV��������-R\FH���������6RPH�
HTXDWH�2(5�DGRSWLRQ�ZLWK�RSSRUWXQLW\�WR�LPSURYH�WHDFKLQJ�VNLOOV�DQG�PHWKRGV��DV�ZHOO�DV�WKH�RSSRUWXQLW\�WR�
FRQQHFW��VKDUH�DQG�FROODERUDWH�ZLWK�FROOHDJXHV��%DUDQLXN��������3HWULGHV��1JX\HQ��.DUJDOLDQL��	�-LPHV���������
:KDW�LV�ODFNLQJ�LQ�WKH�OLWHUDWXUH��KRZHYHU��LV�HYLGHQFH�RI�WKHVH�EHQHILWV�LQ�SUDFWLFH��DQG�WKHLU�LPSDFW�RQ�VWXGHQW�
H[SHULHQFHV��7KH�2SHQ7DE�SURMHFW�WHDP�SODQV�WR�DGGUHVV�WKLV�DV�WKH�SURMHFW�GHYHORSV��



�

��WK�DVFLOLWH�&RQIHUHQFH������3URFHHGLQJV� � 3DJH�����

�
&DVH�VWXGLHV�RQ�XVLQJ�DQG�GHYHORSLQJ�2(5�
:KLOH�WKHUH�H[LVWV�D�UDQJH�RI�FDVH�VWXGLHV�LQ�WKH�OLWHUDWXUH��%DUDQLXN��������5ROIH��������6DSLUH�	�5HHG���������
IHZ�GHWDLO�WKH�SURFHVV�RI�VHDUFKLQJ�IRU�DQG�XVLQJ�2(5V��RU�GHYHORSLQJ�2(5V�WKHPVHOYHV��+RZHYHU��3HWULGHV�DQG�
-LPHV��������LQYHVWLJDWH�KRZ�D�JURXS�RI�YROXQWHHUV�ZHQW�DERXW�GHYHORSLQJ�2(5V�IRU�XVH�LQ�KLJK�VFKRRO�VFLHQFH�
HGXFDWLRQ�LQ�6RXWK�$IULFD��:KDW�LV�QRWDEOH�DERXW�WKLV�FDVH�VWXG\�LV�WKH�H[WHUQDOLW\�RI�WKH�SURMHFW��5DWKHU�WKDQ�WKH�
HGXFDWRUV�WKHPVHOYHV�GHYHORSLQJ�RSHQ�FRQWHQW�IRU�XVH�LQ�WKHLU�RZQ�WHDFKLQJ��WKH�YROXQWHHUV�HVVHQWLDOO\�VHW�XS�
WKHLU�RZQ�SXEOLVKLQJ�KRXVH��PLPLFNLQJ�WKH�DFWLYLWLHV�RI�FRUSRUDWH�HGXFDWLRQDO�SXEOLVKLQJ��7KLV�PRGHO�HQFRXQWHUV�
WKH�VDPH�SUREOHPV�DV�ZLOO�DOZD\V�EH�IDFHG�ZLWK�H[WHUQDO�FRQWHQW�GHYHORSPHQW��QDPHO\�WKRVH�ZLWK�WULDOOLQJ�
PDWHULDOV�LQ�D�OLYH�FODVVURRP�VLWXDWLRQ��,I�QRW�GHYHORSHG�E\�HGXFDWRUV��LW�LV�OLNHO\�WKH�PDWHULDOV�PD\�QRW�EH�ILW�IRU�
SXUSRVH�LQ�D�UHDO�HGXFDWLRQDO�VHWWLQJ�DQG�ZLOO�UHTXLUH�DPHQGPHQW�E\�HGXFDWRUV�WR�ILW�WKH�SXUSRVH��
�
7KH�VKRUWFRPLQJV�RI�WKLV�DSSURDFK�VXSSRUWV�&DUH\�DQG�+DQOH\¶V�DVVHUWLRQ�WKDW�LW�LV�QHFHVVDU\�WR�KDYH�D�JRRG�
³SHGDJRJLFDO�FRQWHQW�NQRZOHGJH´�LQ�RUGHU�WR�GHYHORS��RU�FRPSLOH��2(5V��&DUH\�	�+DQOH\���������&DUH\�DQG�
+DQOH\��������H[WHQG�XSRQ�%DUDQLXN¶V��������LGHDV�RQ�WKH�QHHG�IRU�D�FRPPXQLW\�RI�SUDFWLFH��QRWLQJ�WKDW�WKH�
VNLOOV�UHTXLUHG�QHHG�WR�EH�QXUWXUHG�ZLWKLQ�HGXFDWLRQDO�LQVWLWXWLRQV��&DUH\�DQG�+DQOH\���������DV�ZHOO�DV�-R\FH�
��������KLJKOLJKW�WKH�LPSRUWDQFH�RI�GHYHORSLQJ�LQVWLWXWLRQDO�VWUDWHJLHV�WKDW�VXSSRUW�WKH�XVH�DQG�GHYHORSPHQW�RI�
2(5V��%RVVX��%URZQ��DQG�%XOO��������FDOO�RQ�WKH�$XVWUDOLDQ�JRYHUQPHQW�WR�SURYLGH�SROLF\�VXSSRUW�IRU�2(5��
�
7KRXJK�HDFK�RI�WKHVH�FDVH�VWXGLHV�KDV�D�OLPLWHG�IRFXV��WRJHWKHU�WKH\�SURYLGH�D�IXOOHU�SLFWXUH�RI�WKH�SUDFWLFH�RI�
GHYHORSLQJ��XVLQJ�DQG�PDLQWDLQLQJ�2(5��DQG�GHWDLO�WKH�RQJRLQJ�FKDOOHQJHV�RI�VXVWDLQDELOLW\�DQG�LQVWLWXWLRQDO�
EDUULHUV�WR�2(5�DGRSWLRQ��
�
3LORW�VWXG\��
�
$V�GHVFULEHG�DERYH��WKLV�VWXG\�ZDV�FRQGXFWHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�GHYHORSPHQW�RI�D�QHZ�FXUULFXOXP�IRU�D�
VXLWH�RI�FRPPRQ�ILUVW�\HDU�VXEMHFWV�DFURVV�DOO�EXVLQHVV�GHJUHHV�DW�/D�7UREH�8QLYHUVLW\�DV�DQ�HQYLURQPHQW�IRU�WKH�
LQWURGXFWLRQ�RI�2(5V��7KH�VWXG\�ZDV�LQWHQGHG�WR�GLVFRYHU�DQG�KLJKOLJKW�WKH�UHTXLUHPHQWV�IRU�LQWURGXFLQJ�2(5�
LQWR�WKH�FXUULFXOXP��
�
0HWKRGV�
$GRSWLQJ�WKH�EURDG�IUDPHZRUN�RI�SDUWLFLSDWRU\�UHVHDUFK�DV�GHVFULEHG�E\�$GHOPDQ���������WKLV�VWXG\�XVHG�D�
FRPELQDWLRQ�RI�WHFKQLTXHV�WR�LQLWLDWH��VXUYH\�DQG�UHIOHFW�RQ�SUDFWLFH�LQ�RUGHU�WR�DGGUHVV�HIIHFWLYH�DFWLRQ���
�
7KH�SURMHFW�EHJDQ�XVLQJ�GHVN�UHVHDUFK�IRFXVLQJ�RQ�WKH�2(�PRYHPHQW�±�LWV�KLVWRU\��GHYHORSPHQW��SURJUHVV�DQG�
SRVVLEOH�IXWXUH�GLUHFWLRQV�IRU�WKH�GHYHORSPHQW�RI�2(5V���7KH�2(5�VSHFLDOLVW�GHYHORSHG�D�PRGHO�ZRUNIORZ�
LQFRUSRUDWLQJ�TXDOLW\�DVVXUDQFH�IRU�WKH�ORFDWLRQ��DGDSWDWLRQ�DQG�GHYHORSPHQW�RI�2(5V�DQG�WKHLU�GHSOR\PHQW�WR�
PRELOH�GHYLFHV�EDVHG�RQ�WKLV�ZRUN��
�
7ZR�PHPEHUV�RI�WKH�2SHQ7DE�SURMHFW�MRLQHG�PHHWLQJV�RI�IRXU�PXOWL�GLVFLSOLQDU\�VXEMHFW�GHVLJQ�WHDPV���7KH�
2(5�VSHFLDOLVW�EULHIHG�HDFK�RI�WKH�GHVLJQ�WHDPV�RQ�WKH�SULQFLSOHV�RI�2(��DQG�OHG�D�GLVFXVVLRQ�RQ�ZD\V�LQ�ZKLFK�
2(5V�FRXOG�EH�ORFDWHG�DQG�LQFRUSRUDWHG�IRU�XVH�LQ�UHDGLQJV�DQG�DV�VXSSRUWLQJ�PDWHULDOV�IRU�DVVLJQPHQWV���
)ROORZ�XS�RQH�RQ�RQH�PHHWLQJV�ZHUH�KHOG�ZLWK�WHDFKLQJ�VWDII�WR�GLVFXVV�PRUH�VSHFLILF�H[DPSOHV�IRU�
LQFRUSRUDWLRQ��WR�DQVZHU�TXHVWLRQV�DULVLQJ�IURP�WKLV�ZRUN��DQG�WR�SURYLGH�DQ\�IXUWKHU�VXSSRUW��
�
7KH�SURMHFW�DOORZHG�VPDOO�VFDOH�WHVWLQJ�LQ�D�VLWXDWLRQ�ZKHUH�ZH�FRXOG�ZRUN�RQ�VSHFLILF�FXUULFXOXP�HOHPHQWV��:H�
UHDVRQHG�WKDW�FKRRVLQJ�ILUVW�\HDU�PDWHULDOV�DV�D�VWDUWLQJ�SRLQW�ZRXOG�LPSURYH�WKH�FKDQFHV�RI�ILQGLQJ�DSSURSULDWH�
2(5V��
�
7KH�2(�DSSURDFK�ZDV�FKRVHQ�WR�ILW�ZLWK�WKH�HQTXLU\�EDVHG�SHGDJRJ\�DOUHDG\�GHFLGHG�XSRQ�IRU�WKH�IRXU�FRPPRQ�
ILUVW�\HDU�FRUH�VXEMHFWV��ZLWK�WKH�LGHD�WKDW�VWXGHQWV�PD\�EH�HQFRXUDJHG�WR�ILQG�DOWHUQDWLYH�VRXUFHV�DV�SDUW�RI�WKH�
FDVH�VWXG\�EDVHG�HQTXLULHV��7KH�SURMHFW�DOVR�SURYLGHG�WHVW�EHG�IRU�D�ZLGHU�UROO�RI�WKH�2(�DSSURDFK�RXW�DFURVV�WKH�
)DFXOW\��
�
7KH�0/'3�SURMHFW�DGRSWV�D�FRPELQDWLRQ�RI�WHFKQLTXHV�WR�LQYHVWLJDWH�DQG�HYDOXDWH�FXUUHQW�PRELOH�OHDUQLQJ�
WHFKQRORJLHV��LQFOXGLQJ�GHVN�UHVHDUFK��D�VWDII�DQG�VWXGHQW�WULDO�RI�����L3DG�0LQLV��ILHOG�QRWHV�RQ�WKH�WULDO��DQG�D�
VXUYH\�DQG�D�VHULHV�RI�IRFXV�JURXSV�IRU�HDFK�RI�WKH�WZR�WULDO�JURXSV���$�VPDOO�DPRXQW�RI�WKH�GDWD�FROOHFWHG�GXULQJ�
WKH�VWXGHQW�VXUYH\�DQG�HOHYHQ�IRFXV�JURXSV��0D\�DQG�-XQH��������UHODWLQJ�WR�WKH�XVH�RI�WH[WERRNV�KDV�EHHQ�
UHSRUWHG�XQGHU�µ6WXGHQW�H[SHULHQFHV¶�EHORZ��
�
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)LQGLQJV�DQG�GLVFXVVLRQ�
�
6WDII�DZDUHQHVV�DQG�DWWLWXGHV��
,Q�D�UHFHQW�GLVFXVVLRQ�SDSHU��/D�7UREH�8QLYHUVLW\¶V�2SHQ�(GXFDWLRQ�:RUNLQJ�*URXS�UHSRUWHG�RQ�WKH�ORZ�OHYHOV�
RI�DZDUHQHVV�DQG�VNLOOV�LQ�XVLQJ�2(5�DPRQJ�YDULRXV�VWDII�PHPEHUV��%LVVHW�HW�DO����������7KH�ILQGLQJV�RI�WKH�
GLVFXVVLRQ�SDSHU�UHIOHFW�WKH�REVHUYDWLRQV�IURP�WKH�2SHQ7DE�SURMHFW��6LPLODUO\��5ROIH��������VXUYH\HG�VWDII�
DWWLWXGHV�DQG�DZDUHQHVV�WR�2(5�LQ�RQH�IDFXOW\�DW�D�8.�XQLYHUVLW\�LQ�������DV�D�PHDQV�RI�PHDVXULQJ�D�EHQFKPDUN�
DJDLQVW�ZKLFK�WR�DVVHVV�WKH�SURJUHVV�RI�2(5�ZLWKLQ�WKDW�LQVWLWXWLRQ��0DQ\�RI�WKH�LVVXHV�GLVFXVVHG�LQ�5ROIH¶V�
ILQGLQJV�UHVRQDWH�ZLWK�WKH�2SHQ7DE�SURMHFW�H[SHULHQFH��VXFK�DV�RZQHUVKLS�RI�PDWHULDOV�DQG�ODFN�RI�FRQILGHQFH�
DQG�XQGHUVWDQGLQJ�DERXW�KRZ�FRS\ULJKW�RSHUDWHV���
�
,Q�WKH�VDPH�ZD\�WKDW�5ROIH¶V�VXUYH\�LQLWLDWHG�GLVFXVVLRQ�DPRQJ�VWDII�DERXW�2(5��VR�WRR�GLG�WKH�2SHQ7DE�
SURMHFW��2QH�RI�WKH�SURMHFW¶V�DFWLYLWLHV�ZDV�WR�SURYLGH�LQIRUPDWLRQ�VHVVLRQV�WR�WHDFKLQJ�VWDII�DERXW�2(5�±�ZKDW�
WKH\�DUH��KRZ�WKH\�FDQ�EH�XVHG��KRZ�WKH\�GLIIHU�IURP�FRQWHQW�WKDW�LV�IUHHO\�DYDLODEOH�RQ�WKH�LQWHUQHW�EXW�XQGHU�
UHVWULFWLYH�FRS\ULJKW�FRQGLWLRQV��7KHVH�LQIRUPDWLRQ�VHVVLRQV�RSHQHG�XS�GLVFXVVLRQV�DERXW�XVLQJ�IUHH�LQWHUQHW�
UHVRXUFHV��ZKLFK�UHYHDOHG�WKDW�PDQ\�VWDII�HTXDWH�µRSHQ¶�ZLWK�µIUHH¶�DQG�ZHUH�XQDZDUH�RI�WKH�NH\�SULQFLSOHV�RI�
2(5�DV�GHILQHG�E\�81(6&2�RU�E\�:LOH\¶V�)RXU�5�SULQFLSOHV��:LOH\�	�7KDQRV���������)RU�VRPH�VWDII��WKLV�ZDV�
WKHLU�ILUVW�H[SRVXUH�WR�WKH�FRQFHSW�RI�2(5��7KH�VHVVLRQV�SURYLGHG�LQIRUPDWLRQ�WR�VWDII�DERXW�KRZ�&UHDWLYH�
&RPPRQV�OLFHQVHV�ZRUN�ZLWKLQ�WKH�FRS\ULJKW�ODQGVFDSH��ERWK�LQ�WHUPV�RI�KRZ�WR�XVH�&UHDWLYH�&RPPRQV�
OLFHQVHG�ZRUN�DQG�KRZ�WR�VKDUH�WHDFKLQJ�DQG�OHDUQLQJ�PDWHULDOV�XVLQJ�&UHDWLYH�&RPPRQV�OLFHQVHV��7KLV�
GLVFXVVLRQ�QHFHVVLWDWHG�D�EULHI�RYHUYLHZ�RI�WKH�ZRUNLQJV�RI�VWDQGDUG�FRS\ULJKW�OLFHQVLQJ��DQG�DQ�DQDO\VLV�RI�WKH�
OLWHUDWXUH�RQ�2(5�VXJJHVWV�ZDV�DQ�DUHD�RI�ORZ�DZDUHQHVV�DPRQJ�PDQ\�XQLYHUVLW\�DFDGHPLFV��6WDII�UHFHLYHG�WKLV�
LQIRUPDWLRQ�DERXW�&UHDWLYH�&RPPRQV�OLFHQVLQJ�ZLWK�DQ�DLU�RI�FRQFHUQ�RYHU�WKH�H[WUD�OHYHO�RI�ZRUN�WKDW�ZRXOG�EH�
UHTXLUHG�RI�WKHP�LI�WKH\�ZLVKHG�WR�ORFDWH�DQG�XVH�WUXO\�RSHQ�UHVRXUFHV��$QRWKHU�LPSRUWDQW�ILQGLQJ�IURP��5ROIH��
������LV�DOVR�UHOHYDQW�KHUH��DQG�WKDW�LV�WKH�QHHG�IRU�FROODERUDWLRQ�DPRQJ�DFDGHPLFV�LQ�HQJDJLQJ�LQ�VHDUFKLQJ�DQG�
UHSXUSRVLQJ�RI�2(5��
�
7KHVH�LQIRUPDWLRQ�VHVVLRQV�ZHUH�KHOG�IRU�D�VSHFLILF�JURXS�RI�WHDFKLQJ�DQG�DFDGHPLF�GHYHORSPHQW�VWDII�LQYROYHG�
LQ�WKH�FXUULFXOXP�GHVLJQ�RI�WKH�&)<&�DQG�DLPHG�WR�SURYLGH�LQIRUPDWLRQ�RQ�KRZ�2(5�PD\�EH�LQFRUSRUDWHG�LQ�
WKH�GHVLJQ�DQG�GHOLYHU\�RI�VXEMHFWV�DGRSWLQJ�(%/�SHGDJRJ\��
�
&ROODERUDWLRQ�
5HJDUGOHVV�RI�WKH�VXSSRUW�SURYLGHG�E\�IDFXOW\�VWDII�ZKR�VSHFLDOLVH�LQ�2(5��FROODERUDWLRQ�DQG�LQSXW�IURP�VXEMHFW�
DUHD�VSHFLDOLVWV�LV�UHTXLUHG�IRU�2(5�WR�EH�LQWHJUDWHG�LQWR�FXUULFXOXP�GHVLJQ��-R\FH�VWDWHV�WKDW�³ZRUNLQJ�LQ�
SDUWQHUVKLS�LV�HVVHQWLDO�IRU�WKH�HIIHFWLYH�XSWDNH�DQG�GLVVHPLQDWLRQ�RI�2(5��-R\FH��������S�������D�FODLP�ZKLFK�
WKH�2SHQ7DE�H[SHULHQFH�VXSSRUWV��$Q�2(5�RIILFHU�ZLWK�H[SHUWLVH�LQ�SXEOLVKLQJ�DQG�SURGXFWLRQ�SURFHVVHV�FDQQRW�
UHSODFH�WKH�YDOXH�WKDW�VXEMHFW�DUHD�VSHFLDOLVWV�EULQJ�WR�HGXFDWLRQDO�UHVRXUFH�VHOHFWLRQ��7KH�PRVW�LPSRUWDQW�DVSHFW�
RI�FROODERUDWLRQ�LQ�ZRUNLQJ�RQ�2(5�LV�WKDW�RI�VNLOOV�WUDQVIHUHQFH�IURP�H[SHUW�WR�QRQ�H[SHUW�±�RU�LQ�WKLV�FDVH��
IURP�2(5�H[SHUW�WR�VXEMHFW�DUHD�H[SHUW�DQG�YLFH�YHUVD��
�
6HYHUDO�DWWHPSWV�ZHUH�PDGH�WR�LQLWLDWH�FROODERUDWLRQ�EHWZHHQ�WKH�2(5�VSHFLDOLVW�DQG�WHDFKLQJ�DFDGHPLFV��EXW�LQ�
HDFK�LQVWDQFH��WHDFKLQJ�ZRUNORDG�SUHVVXUHV�SUHYHQWHG�WKH�SURJUHVV�RI�DQ\�VXFK�FROODERUDWLRQ��,Q�RUGHU�WR�WHVW�
KRZ�D�XQLYHUVDO�SURFHVV�PD\�EH�DSSOLHG�PRUH�ZLGHO\�WKURXJKRXW�WKH�IDFXOW\�DQG�WKH�XQLYHUVLW\��WKH�2(5�
VSHFLDOLVW�XQGHUWRRN�ZKDW�ZRXOG�QRUPDOO\�EH�WKH�UROH�RI�IDFXOW\�OLEUDULDQ�WR�VHDUFK�IRU�DQG�ORFDWH�2(5�WKDW�
WHDFKLQJ�VWDII�FRXOG�DVVHVV�IRU�VXLWDELOLW\�IRU�WKH�FXUULFXOXP�7KH�DLP�ZDV�WR�PDS�RXW�ZKDW�VWHSV�ZRXOG�EH�
UHTXLUHG�LQ�WKH�SURFHVV�DQG�DOLJQ�WKHP�WR�WKH�PRVW�DSSURSULDWH�UROH�ZLWKLQ�WKH�IDFXOW\��RU�RWKHU�DUHDV��WR�FRQGXFW�
WKDW�ZRUN�LQ�WKH�IXWXUH��+RZHYHU��ODFN�RI�WLPH�IRU�WHDFKLQJ�VWDII�WR�UHYLHZ�WKH�PDWHULDOV�ORFDWHG�SUHYHQWHG�WKLV�
SURFHVV�IURP�EHLQJ�IXOO\�WHVWHG��
�
7KLV�VWXG\�GLG�VXFFHHG�KRZHYHU�LQ�H[DPLQLQJ�WKH�SURFHVVHV�DQG�V\VWHPV�XVHG�WR�GHYHORS�DQG�GHOLYHU�D�QHZ�
FXUULFXOXP��XQFRYHULQJ�EDUULHUV�WR�2(5�DGRSWLRQ�DQG�GHYHORSPHQW��ERWK�LQWHUQDO�DQG�H[WHUQDO��DQG�UHYHDOLQJ�D�
ORZ�OHYHO�RI�DZDUHQHVV�RI�2(5�DQG�RSHQ�HGXFDWLRQ�SUDFWLFHV��7KH�SURMHFW�ZDV�VXFFHVVIXO�LQ�UHYLHZLQJ�WKH�
FXUUHQW�SUDFWLFHV�IRU�WKH�SXEOLFDWLRQ�RI�FRXUVH�PDWHULDOV�LQ�WKH�IDFXOW\��7KH�UHYLHZ�DOVR�UHYHDOHG��RSSRUWXQLWLHV�WR�
LPSURYH�XQGHUVWDQGLQJ�RI�2(5�DQG�KRZ�WKH\�FDQ�EH�XVHG�DQG�GHYHORSHG��WKH�KLJK�LPSDFW�WKH�FXUULFXOXP�
UHGHVLJQ�SURFHVV�KDG�RQ�WHDFKLQJ�ZRUNORDGV��D�ODFN�RI�WLPH�DQG�VNLOOV��SHUFHLYHG�RU�DFWXDO��IRU�GHYHORSLQJ�
WHDFKLQJ�DQG�OHDUQLQJ�PDWHULDOV��DQG�DQ�LPEDODQFH�EHWZHHQ�WHDFKLQJ�QHHGV�DQG�DYDLODELOLW\�RI�LQ�KRXVH�WRROV�WR�
IXOILOO�WKRVH�QHHGV��
�
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3XEOLVKHU�DJUHHPHQW�
$W�WKH�WLPH�RI�WKH�VWXG\��DQG�LQGHSHQGHQWO\�WR�WKH�2SHQ7DE�SURMHFW��WKH�6FKRRO�RI�%XVLQHVV�ZDV�QHJRWLDWLQJ�ZLWK�
IRXU�ODUJH�SXEOLVKHUV�WR�SURYLGH�OHDUQLQJ�UHVRXUFHV�IRU�VWXGHQWV�WKURXJK�D�WHQGHU�SURFHVV���7KH�ILQDO�GHDO�VWUXFN�
LQYROYHG�WKH�SURYLVLRQ�RI�D�VHW�RI�UHDGLQJV�WR�VWXGHQWV�E\�WKH�SXEOLVKHU��DW�WKHLU�H[SHQVH����7KLV�SURFHVV�KDG�D�
GLUHFW�LPSDFW�RQ�WKH�RXWFRPHV�RI�WKH�2SHQ7DE�SURMHFW��DQG�WKH�GRRU�ZDV�FORVHG�RQ�GLVFXVVLRQV�UHODWLQJ�WR�WKH�
XVH�RI�RSHQ�FRQWHQW�DV�WKLV�ZDV�UHJDUGHG�E\�VRPH�VWDII�LQ�WKH�VFKRRO�DV�QRW�XSKROGLQJ�WKH�VSLULW�RI�WKH�DJUHHPHQW�
ZLWK�WKH�SXEOLVKHU���$�FRPSURPLVH�ZDV�UHDFKHG�LQYROYLQJ�WKH�ORFDWLRQ�RI�FRQWHQW�IRU�D�FXOPLQDWLQJ�DVVHVVPHQW�
WDVN�LQ�RQH�RI�WKH�VXEMHFWV���+RZHYHU�WKLV�LGHD�ZDV�ODWHU�DEDQGRQHG�E\�WKH�WHDFKLQJ�VWDII�GXH�WR�ODFN�RI�WLPH��
�
7KLV�HSLVRGH�RI�WKH�2SHQ7DE�SURMHFW�LQYROYLQJ�WKH�SXEOLVKHU�DJUHHPHQW�UHSUHVHQWV�DQ�LPSRUWDQW�ILQGLQJ��LQ�WKDW�
UHOLDQFH�RQ�WKLUG�SDUWLHV�VXFK�DV�SXEOLVKHUV�WR�SURYLGH�DGGLWLRQDO�OHDUQLQJ�UHVRXUFHV�FDQ�RIWHQ�EH�GRQH�DW�D�FRVW�WR�
VWXGHQWV��DQG��E\�H[WHQVLRQ��WKH�OLEUDU\���UDWKHU�WKDQ�DW�D�FRVW�WR�IDFXOWLHV�DQG�WHDFKLQJ�VWDII����
�
6WXGHQW�H[SHULHQFHV�
(DUO\�ILQGLQJV�IURP�WKH�0/'3�3URMHFW�IHHGLQJ�LQWR�2SHQ7DE�KLJKOLJKW�VWXGHQWV¶�VHQVLWLYLWLHV�WR�WKH�TXHVWLRQ�RI�
FRVWV�DQG�IOH[LELOLW\�RI�OHDUQLQJ�UHVRXUFHV�VXFK�DV�WH[WERRNV�DQG�HOHFWURQLF�WH[WV���,Q�RQH�IRFXV�JURXS��WKH�WRSLF�
RI�WKH�FRVW�RI�WH[WERRNV�YHUVXV�HOHFWURQLF�ERRNV�FDPH�XS���7KH�FRQWH[W�IRU�WKLV�FRPPHQW�ZDV�WKDW�VWXGHQWV�ZHUH�
LQ�DJUHHPHQW�WKDW�HOHFWURQLF�WH[WV�VKRXOG�EH�FKHDSHU�WKDQ�WH[WERRNV��
�

6WXGHQW��$QG�LI�LW�ZDV�PRUH�DIIRUGDEOH�WKHQ�HYHU\RQH�ZRXOG�EX\�WKHP��WKDW¶V�WKH�WKLQJ��,Q�PRVW�RI�
P\�FODVVHV��WKH�PDMRULW\�RI�SHRSOH�GRQ¶W�RZQ�WKH�ERRNV���,�WKLQN�HYHU\�JURXS�,
P�LQ�LW
OO�EH�RQH�LQ�
WKUHH�WKDW
OO�KDYH�WKH�DFWXDO�ERRN�WKDW¶V�ERXJKW�LW«�ZKHUHDV�LI�WKH\�ZHUH�UHDOO\�FKHDS�DQG�MXVW�
HOHFWURQLF�HYHU\RQH�ZRXOG�JHW�LW�EHFDXVH�LW¶V�VR�DIIRUGDEOH�WKHUH¶V�QR�SRLQW�QRW�KDYLQJ�DFFHVV�WR�LW��
$QG�\RX¶G�EH�DEOH�WR�DFFHVV�LW�HYHU\ZKHUH�UDWKHU�WKDQ�KDYLQJ�WR�FDUU\�LW�DURXQG��/LNH�,�NQRZ�,�
DOZD\V�FDUU\�P\�ERRNV�DURXQG�DQG�WKHQ�RQH�WLPH��\RX�NQRZ��,�DFWXDOO\�ZHQW�WR�XVH�LW�DQG�,¶G�OHIW�LW�
DW�KRPH�DQG�DJDLQ�LW�ZDV�VR�LQFRQYHQLHQW��ZKHUHDV�LI�LW�ZDV�DOO�HOHFWURQLF�,¶G�EH�DEOH�WR�DFFHVV�LW��

�
7KLV�FRPPHQW�PD\�QRW�EH�VXUSULVLQJ�JLYHQ�WKH�LQFUHDVLQJ�FRVW�RI�WH[WERRNV��KRZHYHU�LQ�WKH�FRQWH[W�RI�WKH�
VSHFLILF�VXEMHFW�WKHVH�VWXGHQWV�ZHUH�HQUROOHG�LQ�WKH�FRPPHQW�KDV�SDUWLFXODU�UHOHYDQFH���7KH�SXEOLVKHU�GHFLGHG�WR�
RQO\�RIIHU�WKH�HOHFWURQLF�YHUVLRQ�RI�WKH�WH[WERRN�DV�DQ�DOWHUQDWLYH��PRUH�FRVWO\��EXQGOH�WRJHWKHU�ZLWK�WKH�KDUG�
FRS\��$V�D�UHVXOW��ZKHQ�VXUYH\HG������RI�UHVSRQGHQWV�LQ�WKH�0'/3�SURMHFW�VDLG�WKDW�WKH\�KDG�QHYHU�DFFHVVHG�
WKH�HOHFWURQLF�WH[WERRN�IRU�WKHLU�VXEMHFW�XVLQJ�WKHLU�L3DG�0LQLV���%\�FRPSDULVRQ��XVLQJ�WKHVH�GHYLFHV�����KDG�
DFFHVVHG�H�ERRNV�DQG�H�MRXUQDOV�IURP�RII�FDPSXV��DQG�����IURP�RQ�FDPSXV���5DWKHU�WKDQ�RIIHULQJ�D�ORZHU�
SD\PHQW�PRGHO�LQ�RUGHU�WR�LQFUHDVH�VDOH�TXDQWLWLHV�WKH�SXEOLVKHU�RSWHG�IRU�D�PRGHO�WKDW�GLG�QRW�FDQQLEDOLVH�LWV�
RZQ�WH[WERRN��
�
�
6WXG\�RXWFRPHV��
%DUULHUV�
7KH�VWXG\�UHYHDOHG�D�UDQJH�RI�EDUULHUV�WR�WKH�XVH�DQG�GHYHORSPHQW�RI�2(5V�ZLWKLQ�WKH�)DFXOW\��,QWHUQDO�EDUULHUV�
LQFOXGHG�ODFN�RI�DZDUHQHVV��ODFN�RI�LQVWLWXWLRQDO�RU�V\VWHPLF�VXSSRUW�IRU�2(�DSSURDFKHV�DQG�ODFN�RI�FODULW\�RQ�
ZKHUH�PDWHULDOV�VKRXOG�EH�VWRUHG��([WHUQDO�EDUULHUV�LQFOXGHG�WKH�IUDJPHQWDWLRQ�RI�2(5�UHSRVLWRULHV��ODFN�RI�
µRSHQQHVV¶�RI�PDWHULDOV��UHVWULFWLRQV�RQ�UHXVH��PRGLILFDWLRQ�DQG�GLVWULEXWLRQ��DQG�VXVWDLQDELOLW\�RI�UHSRVLWRULHV�
�FKDQJLQJ�IURP�IUHH�DFFHVV�WR�IHH�IRU�DFFHVV�PRGHOV���
�
7KH�LQWHUQDO�EDUULHUV�DUH�LQGLFDWLYH�RI�WKH�ZLGHU�SUREOHP�RI�2(5�DZDUHQHVV�LQ�$XVWUDOLD��%RVVX��%URZQ��	�%XOO��
�������GHVSLWH�WKH�LQYROYHPHQW�RI�D�UDQJH�RI�$XVWUDOLDQ�DQG�1HZ�=HDODQG�XQLYHUVLWLHV�LQ�2(5��VXFK�DV�
8QLYHUVLW\�RI�6RXWKHUQ�4XHHQVODQG�DQG�2WDJR�3RO\WHFKQLF��ZKR�DUH�PHPEHUV�RI�WKH�2(5�8QLYHUVLW\��DQG�RWKHU�
LVRODWHG�LQLWLDWLYHV�VXFK�DV�8QLYHUVLW\�RI�7DVPDQLD¶V�$GDSW�SURMHFW��5ROIH��������DQG�&DUH\�DQG�+DQOH\��������
FDOO�IRU�DQ�LQVWLWXWLRQDO�VWUDWHJ\�DQG�YLVLRQ�UHJDUGLQJ�WKH�GHSOR\PHQW�RI�2(5��,W�EHFDPH�FOHDU�WR�WKH�2SHQ7DE�
SURMHFW�WHDP�WKDW��LQ�WKH�DEVHQFH�RI�D�JUDVVURRWV�PRYHPHQW�WRZDUGV�RSHQ�HGXFDWLRQDO�SUDFWLFHV�ZLWKLQ�WKH�
IDFXOW\��D�WRS�GRZQ�VXSSRUW�PHFKDQLVP�ZRXOG�EH�UHTXLUHG�WR�LQLWLDWH�2(5�XVDJH�ZLWKLQ�WKH�IDFXOW\��
�
)ROORZLQJ�WKH�LQLWLDWLRQ�RI�WKH�2SHQ7DE�SURMHFW��2(5�ZDV�LQWURGXFHG�DV�DQ�DUHD�RI�H[SORUDWLRQ�IRU�/D�7UREH�
8QLYHUVLW\¶V�5DGLFDO�/HDUQLQJ�*URXS��ZKLFK�VXEVHTXHQWO\�UHFRPPHQGHG�WKDW�2(5�EH�LQFRUSRUDWHG�DV�SDUW�RI�
WKH�XQLYHUVLW\¶V���VW�FHQWXU\�HGXFDWLRQ�PRGHOV��0DFNHQ�HW��DO����������7KLV�FUHDWHG�WKH�PRPHQWXP�IRU�D�JURXS�RI�
VWDII�DFURVV�D�QXPEHU�RI�IDFXOWLHV�DQG�FHQWUDO�WHDFKLQJ�GHSDUWPHQWV�WR�IRUP�WKH�2SHQ�(GXFDWLRQ�:RUNLQJ�*URXS��
ZKLFK�LV�DGGUHVVLQJ�ZLGHU�LVVXHV�RI�V\VWHPLF�LQVWLWXWLRQDO�VXSSRUW�IRU�2(5�DQG�2(�SUDFWLFHV��%LVVHW�HW�DO���
��������
�
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7KH�LPSDFW�WKDW�H[WHUQDO�EDUULHUV�KDG�RQ�WKH�2SHQ7DE�SURMHFW�UHODWH�PRUH�GLUHFWO\�WR�WKH�VRXUFLQJ�RI�DSSURSULDWH�
PDWHULDOV�IRU�LQFOXVLRQ�LQ�WKH�&)<&�VXEMHFWV�ZLWKLQ�WKH�IDFXOW\��7KH�SURFHVV�RI�VHDUFKLQJ�IRU�DSSURSULDWH�2(5�WR�
WULDO�LQ�WKH�SURMHFW�ZDV�IUXVWUDWLQJ��$V�:LOH\�DQG�*XUUHOO��������QRWH��TXDOLW\�LQ�2(5�FDQ�EH�GHILQHG�LQ�D�QXPEHU�
RI�ZD\V��EXW�WKH�WUXH�PHDVXUH�RI�KLJK�TXDOLW\�IRU�DQ�2(5�LV�LWV�DSSOLFDELOLW\�WR�WKH�VSHFLILF�FRQWH[W�IRU�ZKLFK�DQ�
HGXFDWRU�ZLVKHV�WR�XVH�LW��6HDUFKLQJ�HVWDEOLVKHG�2(5�UHSRVLWRULHV�IRU�WH[WERRN�OLNH�PDWHULDOV�VXFK�DV�
EDFNJURXQG�UHDGLQJ�DQG�FDVH�VWXGLHV�RQ�WKH�IXQGDPHQWDOV�RI�EXVLQHVV�IRU�DQ�DXGLHQFH�RI�ILUVW�\HDU�XQLYHUVLW\�
VWXGHQWV�SURYHG�GLIILFXOW�IRU�D�UDQJH�RI�UHDVRQV��)LUVWO\��LW�ZDV�GLIILFXOW�WR�ORFDWH�PDWHULDO�RI�DQ�DSSURSULDWH�OHYHO��
2IWHQ�ZKHQ�VXFK�PDWHULDO�ZDV�ORFDWHG��LW�ZDV�IRXQG�WR�EH�UHVWULFWHG�E\�VWDQGDUG�FRS\ULJKW�SURWHFWLRQV�DQG�
WKHUHIRUH�FRXOG�QRW�EH�PRGLILHG�RU�GLVWULEXWHG��$V�WKH�SURMHFW�SURJUHVVHG��LW�EHFDPH�FOHDUHU�WKDW�VRXUFLQJ�XVDEOH�
2(5V�ZKLFK�ZHUH�WUXO\�RSHQ��FRPSOHWH�ZLWK�DQ�DSSURSULDWH�OLFHQVH��ZDV�PRUH�GLIILFXOW�WKDQ�WKH�SURPLVH�RI�2(5�
KDG�OHG�XV�WR�EHOLHYH��,W�ZDV�DQ�LPSRUWDQW�WHVW��IRU�LW�SURYHG�WKH�UHDOLW\�RI�WKH�WKHRU\�ZH�ZHUH�WU\LQJ�WR�DSSO\��
(YHQWXDOO\��KRZHYHU��VRPH�PDWHULDOV�ZHUH�ORFDWHG�DQG�VHQW�WR�D�WHDFKLQJ�VWDII�PHPEHU�WR�DVVHVV�IRU�VXLWDELOLW\�
IRU�XVH�LQ�RQH�RI�WKH�&)<&�VXEMHFWV��1R�VRRQHU�KDG�WKDW�RFFXUUHG�WKDQ�)ODW�:RUOG�.QRZOHGJH��ZKHUH�WKH�
FRQWHQW�ZDV�KRXVHG��DQQRXQFHG�WKDW�LW�ZRXOG�EH�PRYLQJ�WR�D�IHH�IRU�DFFHVV�PRGHO�IRU�VWXGHQWV��ZKLFK�PHDQW�WKH�
PDWHULDOV�KDG�EHHQ�ZLWKGUDZQ�IURP�FRQVLGHUDWLRQ�EHFDXVH�IUHH�DFFHVV�ZDV�D�FRUH�FULWHULRQ�IRU�WKH�SURMHFW��
�
7KHVH�H[WHUQDO�EDUULHUV�SURYLGH�IXUWKHU�HYLGHQFH�IRU�WKH�FUHDWLRQ�RI�RXU�RZQ�RSHQ�PDWHULDOV�±�RU�WKH�FRQYHUVLRQ�
RI�H[LVWLQJ�WHDFKLQJ�PDWHULDOV�WR�RSHQO\�OLFHQVHG�PDWHULDOV�IRU�ZLGHU�GLVWULEXWLRQ�±�DV�D�ZD\�WR�FRQWULEXWH�WR�WKH�
2(5�PRYHPHQW�LQ�D�PHDQLQJIXO�ZD\��5ROIH¶V�VWXG\��������UHYHDOHG�WKDW�D�FXOWXUH�RI�VKDULQJ�DOUHDG\�H[LVWHG�
ZLWKLQ�WKH�IDFXOW\��ZKLFK�DVVXPHV�WKDW�RULJLQDO�PDWHULDOV�DOUHDG\�H[LVW�ZKLFK�FDQ�EH�VKDUHG��7KHUH�LV�QRWKLQJ�WR�
LQGLFDWH�WKDW�WKLV�LV�QRW�DOVR�WKH�FDVH�LQ�WKH�)DFXOW\�RI�%XVLQHVV��(FRQRPLFV�DQG�/DZ��$�VXSSRUWLYH�LQVWLWXWLRQDO�
HQYLURQPHQW�LV�QHHGHG�WR�DOORZ�IRU�WKH�GHYHORSPHQW�RI�RSHQ�UHVRXUFHV�DV�ZHOO�DV�IRU�WKH�DVVHVVPHQW�RI�WKH�
LPSDFW�RI�WKRVH�UHVRXUFHV�RQ�WHDFKLQJ�DQG�OHDUQLQJ�SUDFWLFH��

�
/LPLWDWLRQV�
7KH�OLPLWDWLRQV�RI�WKLV�VWXG\�UHODWH�SULPDULO\�WR�WKH�WLPLQJ�RI�WKH�2SHQ7DE�SURMHFW�LQ�UHODWLRQ�WR�WKH�FXUULFXOXP�
GHVLJQ�IRU�WKH�&)<&�VXEMHFWV��$W�WKH�WLPH�WKH�2(5�VSHFLDOLVW�IRU�WKH�SURMHFW�FRPPHQFHG�DQG�WKH�SURMHFW�EHJDQ�
LQ�HDUQHVW��WKH�IRUPDO�WHQGHULQJ�SURFHVV�IRU�WKH�VXSSO\�RI�WH[WERRN�UHVRXUFHV�DQG�DFDGHPLF�VNLOOV�GLDJQRVWLF�WRROV�
ZDV�DOUHDG\�XQGHUZD\��%\�HOHFWLQJ�WR�HPEDUN�RQ�D�WHQGHULQJ�SURFHVV��WKH�OHDGHUV�RI�WKH�FXUULFXOXP�GHVLJQ�
LQLWLDWLYH�KDG�DOUHDG\�ORFNHG�GRZQ�WKHLU�RSWLRQV�IRU�WKH�VXSSO\�RI�HGXFDWLRQDO�UHVRXUFHV��OHDYLQJ�YHU\�OLWWOH�URRP�
IRU�2(5�WR�EH�FRQVLGHUHG�DV�D�UHDOLVWLF�RSWLRQ��$V�%LVVHW�DQG�FROOHDJXHV��������DQG�WKH�UHVXOWV�RI�WKLV�VWXG\�
GHPRQVWUDWH��LQWURGXFLQJ�2(5�UHTXLUHV�WKH�DGRSWLRQ�RI�D�VHW�RI�DFFRPSDQ\LQJ�2(�SUDFWLFHV��,QWURGXFLQJ�
WUDQVSDUHQF\��UHXVDELOLW\�DQG�SDUWLFLSDWRU\�FROODERUDWLRQ�ZKLFK�DFFRPSDQ\�2(�LQLWLDWLYHV�UHTXLUHV�D�VLJQLILFDQW�
VKLIW�LQ�WKLQNLQJ�LQ�HGXFDWLRQ�GHVLJQ��LQYROYLQJ�D�UHWKLQNLQJ�RI�WKH�YDULRXV�HOHPHQWV�RI�HGXFDWLRQ�DQG�WKH�UROHV�
WKH\�SOD\��,QWURGXFLQJ�2(5V�LQWR�WKH�FXUULFXOXP�GHVLJQ�SURFHVV�FDQQRW�EH�GRQH�DV�DQ�µDGG�RQ¶�IHDWXUH�RI�
HGXFDWLRQ�GHVLJQ��LW�QHHGV�WR�EH�FRQFHLYHG�RI�DV�DQ�LQWHJUDO�SDUW�RI�WKH�GHVLJQ�SURFHVV��&RQVLGHUDWLRQ�RI�
IXQGDPHQWDO�LVVXHV�VXFK�DV�ZKDW�IRUP�HGXFDWLRQDO�UHVRXUFHV�FDQ�WDNH��ZKDW�UROH�WKH\�SOD\�LQ�WKH�HGXFDWLRQ�
SURFHVV�ZLOO�OHDG�WR�D�UHFRQFHSWXDOLVDWLRQ�RI�WUDGLWLRQDO�PRGHOV�RI�HGXFDWLRQ�DQG�LW�LV�LQ�WKDW�FRQWH[W�WKDW�WKH�
SULQFLSOHV�RI�RSHQ�HGXFDWLRQ�FDQ�EH�DGGUHVVHG��
�
7KH�RWKHU�VLJQLILFDQW�OLPLWDWLRQ�RI�WKLV�VWXG\�ZDV�WKH�LPSDFW�RI�WKH�LQWURGXFWLRQ�RI�HQTXLU\�EDVHG�OHDUQLQJ��(%/��
SHGDJRJLFDO�PRGHO�DGRSWHG�IRU�WKH�&)<&�VXEMHFWV�RQ�WKH�FXUULFXOXP�GHVLJQ�WHDPV��7KH�LQFRUSRUDWLRQ�RI�D�QHZ�
SHGDJRJ\�LQWR�WKH�FXUULFXOXP�GHVLJQ�SURFHVV�DSSHDUHG�WR�KDYH�D�KLJK�LPSDFW�RQ�WKH�ZRUNORDGV�RI�DFDGHPLF�
WHDFKLQJ�VWDII�LQYROYHG�LQ�WKH�FXUULFXOXP�GHVLJQ��7KH�(%/�PRGHO�ZDV�DOVR�SHUFHLYHG�WR�KDYH�D�SRWHQWLDOO\�KLJK�
LPSDFW�RQ�WHDFKLQJ�ZRUNORDGV�LQ�WKH�GHOLYHU\�RI�WKH�VXEMHFWV��7KLV�SHUFHSWLRQ�SURYHG�WR�EH�D�JUHDW�EDUULHU�WR�WKH�
LQWURGXFWLRQ�RI�WKH�FRQFHSW�RI�2(5�WR�WKH�FXUULFXOXP�GHVLJQ�WHDPV��,Q�WKH�FRQWH[W�RI�WKLV�(%/�EDVHG�FXUULFXOXP�
GHVLJQ��2(5�ZHUH�VHHQ�WR�UHSUHVHQW�DGGLWLRQDO�SUHVVXUH�RQ�WHDFKLQJ�ZRUNORDGV��HYHQ�WKRXJK�RQH�DVSHFW�RI�(%/�
SHGDJRJ\�LV�WKDW�VWXGHQWV�DUH�QRUPDOO\�UHTXLUHG�WR�ORFDWH�WKHLU�RZQ�HGXFDWLRQDO�UHVRXUFHV��7KH�FRQFOXVLRQ�GUDZQ�
LV�WKDW�WKH�LQWURGXFWLRQ�RI�WKH�2(5�FRQFHSW�LQ�WKH�FRQWH[W�RI�(%/�FXUULFXOXP�GHVLJQ�ZDV�IHOW�WR�EH�RQH�
LQQRYDWLRQ�WRR�PDQ\�DW�D�FKDOOHQJLQJ�WLPH�IRU�DFDGHPLF�VWDII��
$�JUHDWHU�LQWHJUDWLRQ�RI�WKH�2(5�SURMHFW�ZLWK�WKH�&)<&�GHVLJQ�SURFHVV�±�LQFOXGLQJ�WKH�WHQGHU�SURFHVV�IRU�
SXEOLVKHU�VXSSOLHG�PDWHULDOV�±�ZRXOG�KDYH�KHOSHG�LQ�GHYHORSLQJ�D�XQLILHG�DSSURDFK�WR�2(5��*UHDWHU�
FROODERUDWLRQ�EHWZHHQ�GLIIHUHQW�WHDPV�IXQFWLRQV�ZLWKLQ�WKH�IDFXOW\�FRXOG�KDYH�KHOSHG�DYRLG�FRQIOLFWLQJ�DFWLRQV��
+RZHYHU��LQYROYLQJ�PRUH�SDUWLHV�LQ�WKLV�SURMHFW�FRXOG�KDYH�OHG�WR�JUHDWHU�GHOD\V��DV�LW�QRUPDOO\�WDNHV�ORQJHU�WR�
LQFRUSRUDWH�WKH�YLHZV�RI�DOO�LQYROYHG��
�
&RQFOXVLRQ�DQG�IXWXUH�ZRUN�
�
,W�LV�QRW�GLIILFXOW�WR�LPDJLQH�D�IXWXUH�IRU�EXVLQHVV�VWXGHQWV�LQYROYLQJ�IUHH�DQG�RSHQ�DFFHVV�WR�HGXFDWLRQDO�
UHVRXUFHV�IURP�LQFUHDVLQJO\�IXQFWLRQDO�PRELOH�GHYLFHV���+RZHYHU�WKH�SURMHFW�GHVFULEHG�LQ�WKLV�SDSHU�
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GHPRQVWUDWHV�WKDW�PDNLQJ�WKLV�IXWXUH�D�UHDOLW\�ZLOO�UHTXLUH�DWWHQWLRQ�WR�D�QXPEHU�RI�LPSRUWDQW�LVVXHV���)LUVWO\��
DZDUHQHVV�RI�WKH�YDOXH�RI�2(5V��DQG�WKH�GHWDLOV�RI�HQDEOLQJ�IUDPHZRUNV�VXFK�DV�&UHDWLYH�&RPPRQV�OLFHQVLQJ�
QHHGV�WR�EH�DGGUHVVHG�ZLWK�VHQVLWLYLW\�WR�WKH�ZRUN�LQYROYHG�ORFDWLQJ��DVVXULQJ�TXDOLW\��DQG�DGDSWLQJ�UHVRXUFHV�
WKDW�DUH�DSSURSULDWH�DQG�UHOHYDQW���$�FROODERUDWLYH�DSSURDFK�WR�XQGHUWDNLQJ�WKHVH�SURFHVVHV�UHTXLUHV�WKH�DFWLYH�
SDUWLFLSDWLRQ�RI�WHDFKLQJ�DFDGHPLFV�DV�VXEMHFW�PDWWHU�H[SHUWV���)XUWKHU��VXSSRUW�LQ�D�V\VWHPLF�VHQVH�IURP�WKH�
LQVWLWXWLRQ�LV�DOVR�GHVLUDEOH�DQG�TXLWH�SRVVLEO\�QHFHVVDU\�IRU�VXFFHVVIXO�DGRSWLRQ�RI�DQ�2(�DSSURDFK���$�
VLJQLILFDQW�EDUULHU�ZDV�WKH�DGRSWLRQ�RI�D�SXEOLVKHU�DJUHHPHQW�ZKLFK�VW\PLHG�WKH�LQFRUSRUDWLRQ�RI�2(5V�LQWR�WKH�
GHYHORSPHQW�RI�WKH�SDUWLFXODU�VXEMHFWV�WDUJHWHG�E\�WKLV�SURMHFW���([WHUQDO�EDUULHUV�WR�DGRSWLRQ�KDYH�DOVR�EHHQ�
QRWHG�KHUH��LQFOXGLQJ�WKH�IUDJPHQWDWLRQ�RI�2(5�UHSRVLWRULHV��WKH�ODFN�RI�WUXH�RSHQQHVV�LQ�OLFHQVLQJ��DQG�WKH�
VXVWDLQDELOLW\�RI�UHSRVLWRULHV�LQ�WKH�ORQJHU�WHUP��
�
'HVSLWH�WKLV��WKH�2SHQ7DE�SURMHFW�LV�FRQWLQXLQJ�WR�KDYH�DQ�LPSDFW�LQ�WKH�GHYHORSPHQW�RI�QHZ�VXEMHFWV�DQG�WKH�
UHGHVLJQ�RI�H[LVWLQJ�RQHV���6LQFH�WKH�FRQFOXVLRQ�RI�WKH�ILUVW�VWDJH�RI�WKH�SURMHFW��OHFWXUHUV�IURP�RWKHU�DUHDV�KDYH�
FRQWDFWHG�WKH�SURMHFW�JURXS�WR�VHHN�DGYLFH�RQ�LQFRUSRUDWLQJ�2(5V�LQWR�WKHLU�VXEMHFWV��$�QHZ�VHULHV�RI�%OHQGHG�
/HDUQLQJ�)ODJVKLS�3URMHFWV�LQ�WKH�)DFXOW\�ZLOO�DGRSW�2(�DV�D�SULQFLSOH��DQG�WKH�ZRUN�RI�WKH�SURMHFW�ZLOO�JR�RQ�
WKURXJK�WKHVH�SURMHFWV��)LQDOO\��WKH�)DFXOW\�KDV�DGRSWHG�DQ�RQJRLQJ�VWUDWHJLF�SURMHFW�DV�SDUW�RI�LWV�H/HDUQLQJ�
6WUDWHJ\�WKDW�ZLOO�FRQWLQXH�WR�IRVWHU�DQ�2(�DSSURDFK�DFURVV�DOO�SURJUDPV��
�
�
��
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�
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