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+RZ�GRHV�D�XQLYHUVLW\�JHW�VWDUWHG�ZLWK�RSHQ�HGXFDWLRQDO�UHVRXUFHV��2(5�"�:KDW�LQVWLWXWLRQDO�
WHQVLRQV�DQG�FRQIOLFWV�DUH�OLNHO\�WR�EH�EURXJKW�LQWR�SOD\�GXULQJ�WKLV�SURFHVV"�7KH�SURPLVH�RI�2(5�
IRU�KLJKHU�HGXFDWLRQ�RIIHUV�PRUH�WKDQ�XQUHVWULFWHG�DFFHVV�WR�KLJK�TXDOLW\�NQRZOHGJH��LW�LPSOLHV�
RSHQ�DQG�WUDQVSDUHQW�VKDULQJ�DQG�GHYHORSPHQW�RI�NQRZOHGJH��WKDW�LV��LQWHJUDWLQJ�WKH�GLVSDUDWH�
SDUWV�RI�WKH�XQLYHUVLW\�WKURXJK�WKH�VKDUHG�DFWLYLWLHV�RI�RSHQ�HGXFDWLRQ�SUDFWLFHV��2(3���,Q�WKLV�
SDSHU�ZH�LQYHVWLJDWH�KRZ�D�UDQJH�RI�GLVSDUDWH�SDUWLFLSDQWV�RUJDQLVHG�WR�HVWDEOLVK�LQLWLDO�2(3�
SURFHVVHV�LQ�DQ�$XVWUDOLDQ�XQLYHUVLW\�LQ�RUGHU�WR�HPEHG�DQ�RSHQ�HGXFDWLRQ�DJHQGD��VHWWLQJ�XS�
UHSRVLWRULHV�DQG�SURFHVVHV�IRU�RSHQ�SXEOLVKLQJ�RI�HGXFDWLRQDO�GHVLJQ��DQG�QHJRWLDWLQJ�DJHQGDV�RI�
PDUNHWLQJ�DQG�RSHQQHVV��:H�DWWHPSW�WR�LGHQWLI\�WKH�JURXQGZRUN�DW�WKH�PHVR�OHYHO�RI�WKH�
RUJDQLVDWLRQ�LQ�RUGHU�WR�HVWDEOLVK�2(3��LQ�RWKHU�ZRUGV��WR�LGHQWLI\�ZKDW�FRPHV�EHIRUH�DQ\�DFWXDO�
UHVRXUFHV�DUH�SURGXFHG�RU�PDGH�DYDLODEOH��
�
.H\ZRUGV��RSHQ�HGXFDWLRQDO�UHVRXUFHV��RSHQ�HGXFDWLRQ�SUDFWLFHV��FXUULFXOXP�GHVLJQ��SXEOLVKLQJ��
UHSRVLWRULHV�

�
,QWURGXFWLRQ�
�
,Q�WKH�KLVWRU\�RI�GLVUXSWLYH�WHFKQRORJLHV�WKDW�KDYH�SURPLVHG�WUDQVIRUPDWLYH�VKLIWV�LQ�KLJKHU�HGXFDWLRQ��IRUPV�RI�
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RSHQ�HGXFDWLRQ�DUJXDEO\�GHPRQVWUDWH�WKH�JUHDWHVW�GHSDUWXUH�IURP�WUDGLWLRQDO�HGXFDWLRQ�ZLWK�LWV�UHJLPH�RI�
ERXQGHG�NQRZOHGJH�DQG�LQGLYLGXDOLVHG�OHDUQLQJ��DQG�WKH�HQDFWPHQWV�RI�VKDUDEOH��DGDSWDEOH�FRPPXQLWLHV�RI�
OHDUQLQJ��2SHQ�HGXFDWLRQDO�UHVRXUFHV��2(5��KDV�LWV�RULJLQV�LQ�GHYHORSPHQWV�LQ�WKH�ODWH���WK�FHQWXU\�LQ�RSHQ�
HGXFDWLRQ�DVVRFLDWHG�ZLWK�WKH�RSHQ�VRXUFH�PRYHPHQW��DQG�WKH�WHUP�DURVH�IURP�81(6&2�LQ�������*HVHU�������
:HOOHU�������%RVVX�HW�DO���������5HFHQW�YLVLRQDU\�UHSRUWV�RQ�RSHQ�HGXFDWLRQ�LQGLFDWH�WKH�VLJQLILFDQFH�RI�WKLV�
VKLIW�WR�RSHQQHVV�DQG�WKH�QHHG�IRU�DQ�LQWHJUDWHG��UDWKHU�WKDQ�ERXQGHG��DSSURDFK�E\�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV��
7KH�2/&26�5RDGPDS��*HVHU�������UHFRPPHQGV�WKDW�RUJDQLVDWLRQV�³IRVWHU�RSHQ�SUDFWLFHV�RI�WHDFKLQJ�DQG�
OHDUQLQJ´��S������ZLWK�D�YLHZ�WR�³OHYHUDJH�HGXFDWLRQ�DQG�OLIHORQJ�OHDUQLQJ�IRU�WKH�NQRZOHGJH�HFRQRP\�DQG�
VRFLHW\´��S�������7KH�23$/�5HSRUW��������DGYRFDWHV�VKLIWLQJ�IRFXV�IURP�UHVRXUFHV�WR�SUDFWLFHV��RU�RSHQ�
HGXFDWLRQ�SUDFWLFHV��2(3���WKURXJKRXW�WKH�LQVWLWXWLRQ��LQFOXGLQJ�D�VXSSRUWLYH�SROLF\�HQYLURQPHQW�DQG�VWUDWHJLHV�
ZLWK�³FXOWXUHV�RI�LQQRYDWLRQ´�WKDW�HQFRPSDVV�LQVWLWXWLRQDO�IUDPHZRUNV��UHSRVLWRULHV�DQG�SUDFWLFHV�RI�VKDULQJ�DQG�
UHXVH��7KH�+RUL]RQ�5HSRUW�RQ�KLJKHU�HGXFDWLRQ��-RKQVRQ�HW�DO��������QRWHV�WKH�VKLIW�LQ�HGXFDWLRQDO�YDOXHV�IURP�
³DXWKRULWDWLYH�VRXUFHV´��S�����WR�RSHQQHVV�DQG�WUDQVSDUHQF\��ZLWK�WKH�H[SUHVVLRQV�RI�WKHVH�YDOXHV�VWLOO�WDNLQJ�
VKDSH��7KH�ILUVW�RI�WKHLU�OLVW�RI�³NH\�WUHQGV´�QRWHV�WKDW�³>D@V�DXWKRULWDWLYH�VRXUFHV�ORVH�WKHLU�LPSRUWDQFH��WKHUH�LV�
QHHG�IRU�PRUH�FXUDWLRQ�DQG�RWKHU�IRUPV�RI�YDOLGDWLRQ�WR�JHQHUDWH�PHDQLQJ�LQ�LQIRUPDWLRQ�DQG�PHGLD´��S������
2(5��WKHUHIRUH��LV�WKH�ORFXV�RI�FRQYHUJHQFH�IRU�LQVWLWXWLRQDO�VWUDWHJLHV��WHFKQRORJLHV��DQG�SUDFWLFHV�RI�WHDFKLQJ�
DQG�OHDUQLQJ��DQG�WKH�LPSOLFDWLRQ�RI�WKHVH�UHSRUWV�DUH�WKDW�2(5�FDQQRW�EH�LPSOHPHQWHG�SDUWLDOO\�ZLWKLQ�D�
XQLYHUVLW\��
�
,Q�WKH�$XVWUDOLDQ�KLJKHU�HGXFDWLRQ�FRQWH[W��%RVVX�HW�DO���������GHVFULEH�D�UDQJH�RI�GHYHORSPHQWV�ZLWK�2(5�LQ�
XQLYHUVLWLHV��QRWLQJ�VRPH�XQLYHUVLWLHV�KDYH�FOHDU�VWUDWHJLHV�IRU�2(5��EXW�WKDW�PDQ\�RWKHUV�UHIOHFW�QDVFHQW�PRYHV�
LQ�WKLV�GLUHFWLRQ��,Q�WKHLU�VXUYH\�RI�$XVWUDOLDQ�XQLYHUVLWLHV�VKH�QRWHV�ERWK�D�³ODFN�RI�2(5�XSWDNH´�DQG�D�³ODFN�RI�
LQVWLWXWLRQDO�VXSSRUW´��S��������
�
7KHVH�DQG�RWKHU�DFFRXQWV��&RQROH��������'¶$QWRQL�������%DUDQLXN�	�%XUUXV��������GLVFXVV�WKH�LVVXHV�DQG�
FKDOOHQJHV�LQ�WKH�GHYHORSPHQW�RI�LQVWLWXWLRQDO�IUDPHZRUNV��SROLFLHV��DQG�DUUDQJHPHQWV�IRU�2(5�LQ�KLJKHU�
HGXFDWLRQ��DQG�WKH�HQDEOHUV�DQG�LQKLELWRUV�WR�2(3��:H�VXJJHVW�WKDW�WKH�HPEHGGLQJ�RI�2(5�	�2(3�LV�PRUH�WKDQ�
LQWHURSHUDELOLW\�RI�LQVWLWXWLRQDO�VWUXFWXUHV�DQG�WHFKQRORJLHV��3HUKDSV�WKH�WUDQVIRUPDWLYH�LPSOLFDWLRQV�DUH�FDSWXUHG�
E\�1HDU\�	�:LQQ���������ZKR�SURSRVH�WKDW�RSHQ�DQG�FROODERUDWLYH�LQLWLDWLYHV�DUH�PRUH�WKDQ�D�FDOO�WR�VLPSO\�
UHGHVLJQ�FXUULFXOXP��EXW�WR�³UHGHVLJQ�WKH�RUJDQL]LQJ�SULQFLSOH��«�WKURXJK�ZKLFK�DFDGHPLF�NQRZOHGJH�LV�
FXUUHQWO\�EHLQJ�SURGXFHG´��,Q�RWKHU�ZRUGV�WKH�LPSOLFDWLRQ�RI�2(5�	�2(3�LV�WR�³UHIDVKLRQ�WKH�XQLYHUVLW\´�
WKURXJK�QHZ�UHODWLRQV�EHWZHHQ�DFDGHPLF��SXEOLF�DQG�NQRZOHGJH�FUHDWLRQ��
�
,Q�WKLV�SDSHU�ZH�DGRSW�D�SDUWLFXODU�RULHQWDWLRQ�WR�WKH�ZRUN�RI�HVWDEOLVKLQJ�2(5�DQG�2(3��WKH�XQLYHUVLW\�DV�D�
FRPSOH[�RUJDQLVDWLRQ��FRQVLVWLQJ�RI�LQWHUFRQQHFWHG�EXW�GLVSDUDWH�SDUWV��:H�IRFXV�RQ�WKH�ZRUN�UHTXLUHG�WR�JHW�
VWDUWHG�ZLWK�2(3�LQ�DQ�$XVWUDOLDQ�XQLYHUVLW\��WKH�NH\�DUUDQJHPHQWV�DQG�SUDFWLFHV��WKDW�LV��2(3��WKDW�QHHG�WR�EH�
SXW�LQWR�SODFH�LQ�RUGHU�WR�HVWDEOLVK�WKH�QHFHVVDU\�FRQGLWLRQV�IRU�2(5��7KLV�SDSHU�RIIHUV�DQ�DFFRXQW�RI�WKHVH�
LQLWLDO�VWHSV�E\�SDUWLFLSDQWV�WKDW�DUH�GLVWULEXWHG�DFURVV�WKH�PHVR�OHYHO�RI�D�XQLYHUVLW\��SUDFWLWLRQHUV�ZRUNLQJ�LQ�
FXUULFXOXP�WHDFKLQJ�DQG�OHDUQLQJ��LQ�GLJLWDO�UHSRVLWRULHV��LQ�HOHFWURQLF�SXEOLVKLQJ��DQG�LQ�XQLYHUVLW\�SROLFLHV�DQG�
SURFHGXUHV��:H�DUJXH�WKDW�HPEHGGLQJ�2(3�FDQQRW�EH�DFKLHYHG�E\�SURFHHGLQJ�LQ�D�³EXVLQHVV�DV�XVXDO´�PDQQHU��
ZLWK�2(5�DV�³EROWHG�RQ´�WR�H[LVWLQJ�OHDUQLQJ�WHFKQRORJ\�V\VWHPV�RU�LQIRUPDWLRQ�UHSRVLWRULHV��5DWKHU��2(3�
HQWDLOV�D�IXQGDPHQWDO�VKLIW�LQ�WKLQNLQJ�DERXW�NQRZOHGJH�LQ�WKH�XQLYHUVLW\��D�VKLIW�IURP�D�YLHZ�RI�FRQWHQW�DV�
³FDQQHG�SURGXFWV´��*HVHU�������S������ZLWK�IL[HG�ERXQGDULHV��IRUPDWV�DQG�WLPHIUDPHV��WR�RQH�ZLWK�RSHQ�
SUDFWLFHV�RI�NQRZOHGJH�FUHDWLRQ�WKDW�FKDOOHQJH�WKH�DUUDQJHPHQWV�IRU�XQLYHUVLW\�WHDFKLQJ��KRZ�LW�LV�ORFDWHG��ZKDW�
LWV�ERXQGDULHV�DUH��DQG�ZKHWKHU�LW�VKRXOG�EH�SURWHFWHG�DQG�SURPRWHG�DV�D�UHXVDEOH�DQG�DGDSWDEOH�UHVRXUFH��
�
0HWKRGRORJ\�
�
7KH�DFWLYLW\�DQG�LQYHVWLJDWLRQ�LQWR�WKH�SRWHQWLDO�IRU�2(5�DW�/D�7UREH�8QLYHUVLW\�FDQ�EH�WUDFHG�WR�WZR�VRXUFHV��D�
ZRUNLQJ�JURXS�VHOI�RUJDQLVHG�DURXQG�D�RQH�GD\�FRQIHUHQFH�RQ�2(5�DW�WKH�XQLYHUVLW\�LQ�0DUFK�������2SHQ�
(GXFDWLRQ�:RUNLQJ�*URXS�����D���DQG�D�UHSRUW�WR�WKH�XQLYHUVLW\¶V�3ODQQLQJ�DQG�5HVRXUFHV�&RPPLWWHH�%H\RQG�
������,PDJLQLQJ�WKH�)XWXUH�RI�/HDUQLQJ�DW�/D�7UREH�8QLYHUVLW\��5HSRUW�RI�WKH�5DGLFDO�/HDUQLQJ�3URMHFW�
�0DFNHQ�HW�DO���������2QH�RI�WKH�UHSRUW¶V�UHFRPPHQGDWLRQV�ZDV�³7KH�H[WHQVLRQ�RI�OHDUQLQJ�EH\RQG�HQWHUSULVH�
V\VWHPV�DQG�WKH�LQFRUSRUDWLRQ�RI�2(5��WKLUG�SDUW\�DQG�FORXG�EDVHG�OHDUQLQJ�UHVRXUFHV�LQWR�VXEMHFW�GHVLJQ´��S�����
7KH�ZRUNLQJ�JURXS�SXEOLVKHG�D�UHVSRQVH�WR�WKLV�DQG�RWKHU�UHFRPPHQGDWLRQV�RI�WKH�5DGLFDO�/HDUQLQJ�3URMHFW��LQ�
WKH�SXEOLFDWLRQ�'LVFXVVLRQ�SDSHU�RQ�RSHQ�HGXFDWLRQ��2SHQ�(GXFDWLRQ�:RUNLQJ�*URXS�����E���7KH�GLVFXVVLRQ�
SDSHU�DLPHG�WR�GHYHORS�VWUDWHJLF�DVSLUDWLRQV�LQWR�D�FDVH�IRU�2(5�DQG�SURSRVDOV�IRU�WKHLU�LPSOHPHQWDWLRQ�LQ�WKH�
XQLYHUVLW\��,Q�VXPPDU\��WKH�GLVFXVVLRQ�SDSHU�SUHVHQWHG�WKH�FDVH�WKDW�2(3�LPSURYHG�HGXFDWLRQDO�RXWFRPHV�IRU�
WKH�XQLYHUVLW\��DQG�WR�UHDOLVH�WKDW�LPSURYHPHQW�UHTXLUHV�D�EHWWHU�DOLJQPHQW�RI�SROLF\�LQIUDVWUXFWXUH�DQG�SUDFWLFHV��
7KH�RXWFRPHV�GLVFXVVHG�LQ�WKH�SDSHU�LQFOXGHG�HYLGHQFH�WKDW�2(3�LPSURYHV�DFFHVV�WR�KLJK�TXDOLW\�FRQWHQW�DQG�



�

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

UHVXOWV�LQ�JUHDWHU�UHWHQWLRQ�RI�VWXGHQWV�DQG�LPSURYHG�OLIHORQJ�SURIHVVLRQDO�OHDUQLQJ�IRU�VWDII��VWXGHQWV�DQG�
JUDGXDWHV��,Q�WHUPV�RI�SROLF\�LQIUDVWUXFWXUH�DQG�SUDFWLFHV��WKH�GLVFXVVLRQ�SDSHU�PDGH�VXJJHVWLRQV�WRZDUGV�
DOLJQLQJ�WHDFKLQJ�DQG�OHDUQLQJ��LQWHOOHFWXDO�SURSHUW\�SROLFLHV��WKH�WHFKQRORJ\�V\VWHPV�DQG�OLEUDU\�UHSRVLWRULHV��
DQG�H[LVWLQJ�WHDFKLQJ�DQG�OHDUQLQJ�SUDFWLFHV�WRZDUG�RSHQ�HGXFDWLRQ�SUDFWLFH��
�
7KLV�SDSHU�LV�DQ�RXWFRPH�RI�WKH�2SHQ�(GXFDWLRQ�:RUNLQJ�*URXS�WKDW�EURXJKW�WRJHWKHU�UHSUHVHQWDWLYHV�IURP�
WKUHH�IDFXOWLHV�DQG�WZR�FHQWUDO�XQLWV��WKH�OLEUDU\¶V�GLJLWDO�LQIUDVWUXFWXUH�XQLW��IDFXOW\�HGXFDWLRQDO�GHVLJQ�XQLWV��DQG�
WKH�XQLYHUVLW\�ZLGH�DFDGHPLF�GHYHORSPHQW�XQLW��7KLV�PXOWL�DXWKRUHG�SDSHU�E\�WKH�ZRUNLQJ�JURXS�KDV�LWVHOI�
EURXJKW�WRJHWKHU�GLVSDUDWH�SDUWV�RI�WKH�XQLYHUVLW\�ZLWK�WKH�JRDO�RI�DUWLFXODWLQJ�KRZ�WKH�XQLYHUVLW\�FDQ�HVWDEOLVK�
QHZ�FRQQHFWLRQV�EHWZHHQ�RUJDQLVDWLRQDO�SDUWV�DQG�LQWHJUDWH�DUUDQJHPHQWV�IRU�WHDFKLQJ�DQG�OHDUQLQJ�LQ�RUGHU�WR�
HPEHG�2(3��,Q�WKH�IROORZLQJ�VHFWLRQV�WKH�DXWKRUV�FRQVLGHU��DV�SUDFWLWLRQHUV�UHSUHVHQWLQJ�GLVWLQFW�EXW�
LQWHUGHSHQGHQW�VWDQGSRLQWV��WKH�VLJQLILFDQFH�DQG�FKDOOHQJHV�RI�D�GLVUXSWLYH�VKLIW�IURP�WKH�WUDGLWLRQDO�VWUXFWXUHV�
IRU�WHDFKLQJ�DQG�OHDUQLQJ�WR�2(3��7KH�IROORZLQJ�VHFWLRQV�GHVFULEH�D�VHULHV�RI�SHUVSHFWLYHV�ZLWKLQ�RQH�XQLYHUVLW\��
D�VWDWH�RI�SOD\�RQ�2(5�GHYHORSPHQW�QDWLRQDOO\��LVVXHV�DULVLQJ�IRU�2(3�LQ�SXEOLVKLQJ�WHDFKLQJ�DQG�OHDUQLQJ�
UHVRXUFHV��VHWWLQJ�XS�DQ�HIIHFWLYH�2(5�UHSRVLWRU\��DQG�ILQDOO\�HPEHGGLQJ�2(3�LQ�HGXFDWLRQDO�GHVLJQ��
�
7KH�2(5�ODQGVFDSH�LQ�$XVWUDOLD�
�
'HOLEHUDWLRQ�RQ�2(5�KDV�RQO\�UHFHQWO\�HPHUJHG�LQ�$XVWUDOLD��DQG�QDWLRQDO�FRQIHUHQFHV�DQG�IRUXPV�RQ�KLJKHU�
HGXFDWLRQ�KDYH�RQO\�UHODWLYHO\�UHFHQWO\�RIIHUHG�PXFK�GLVFXVVLRQ�RI�2(5�DQG�2(3��,Q�$XVWUDOLD�WKHUH�KDV�EHHQ�
DQ�DEVHQFH�RI�QDWLRQDO�GHYHORSPHQWV�LQ�2(5��DV�IRU�H[DPSOH��WKH�FURVV�LQVWLWXWLRQDO�GLVFLSOLQDU\�IRFXV�RI�WKH�
2(5�SURJUDP�LQ�WKH�8.��+LJKHU�(GXFDWLRQ�$FDGHP\��������RU�%UD]LO¶V�6FLHQWLILF�(OHFWURQLF�/LEUDU\�2QOLQH�
�6FL(/2���%|KP��������'HVSLWH�WKLV��WKHUH�KDYH�EHHQ�UHFHQW�LQLWLDWLYHV�DURXQG�RSHQ�HGXFDWLRQ�LQ�$XVWUDOLDQ�
XQLYHUVLWLHV�±�ILYH�RI�WKHVH�DUH�GHVFULEHG�LQ�%RVVX�HW�DO����������$�QDWLRQDO�SURMHFW��IXQGHG�E\�WKH�2IILFH�RI�
/HDUQLQJ�DQG�7HDFKLQJ��VXUYH\HG�NH\�VWDNHKROGHUV�LQ�WKH�XQLYHUVLW\�VHFWRU�FRQFHUQLQJ�2(5��%RVVX�HW�DO���������
7KH�VWXG\�IRXQG�VLJQLILFDQW�FKDOOHQJHV�IRU�WKH�VHFWRU��ZKLFK�FDQ�EH�VXPPDULVHG�DV��LVVXHV�UHODWLQJ�WR�SROLFLHV�
DURXQG�LQWHOOHFWXDO�SURSHUW\��D�ODFN�RI�NQRZOHGJH�DQG�DZDUHQHVV�LQ�DFDGHPLF�FXOWXUH��DQG�LVVXHV�DURXQG�TXDOLW\��
IXQGLQJ�DQG�³GLVFRYHUDELOLW\´�RI�2(5��$�NH\�FKDOOHQJH�UHODWHV�WR�WKH�SRVVLELOLW\�RI�D�FRRUGLQDWHG�DQG�FURVV�
LQVWLWXWLRQDO�UHVSRQVH�LQ�$XVWUDOLD��DQG�KRZ�HIIHFWLYH�2(5�LQLWLDWLYHV�ZRXOG�EH�IURP�ZLWKLQ�LQGLYLGXDO�
XQLYHUVLWLHV��
�
7KH�UHFHQW�XSVXUJH�LQ�LQWHUHVW�LQ�0DVVLYH�2SHQ�2QOLQH�&RXUVHV��022&V��GLVFXVVHG�LQ�PHGLD�FRPPHQWDU\��ERWK�
ORFDOO\�DQG�LQWHUQDWLRQDOO\��KDV�EHHQ�IROORZHG�E\�GLIIHUHQW�DQG�RIWHQ�FRQWUDGLFWRU\�XQGHUVWDQGLQJV�RI�RSHQ�
HGXFDWLRQ��ZLWK�QRWLRQV�RI�RSHQQHVV�WHQGLQJ�WR�VOLGH�LQWR�DQ�XQGHUVWDQGLQJ�RI�DFFHVV��%ODFNDOO��������7KHVH�
HTXLYRFDO�LQWHUSUHWDWLRQV�RI�³RSHQ´�LQ�HGXFDWLRQ�DQG�UHVRXUFHV�ZHUH�LGHQWLILHG�LQ�WKH�+RUL]RQ�UHSRUW��-RKQVRQ�HW�
DO��������DQG�2/&26�5RDGPDS��*HVHU��������7KH�2SHQ�(GXFDWLRQ�:RUNLQJ�*URXS��LQ�WKHLU�GLVFXVVLRQ�SDSHU��
GUHZ�RQ�WKHVH�VRXUFHV�WR�GLVWLQJXLVK�³RSHQ´��IRU�H[DPSOH�LQ�VRPH�022&V�ZKHUH�FRQWHQW�LV�RSHQ�EXW�VXEMHFW�WR�
FRQGLWLRQV�IRU�XVH��DQG�WKH�LQKHUHQW�RSHQQHVV�RI�2(5��

�
2SHQ�HGXFDWLRQ�GRHV�QRW�VLPSO\�UHIHU�WR�DFFHVV�WR�IUHHO\�DYDLODEOH�FRQWHQW��LW�LQFOXGHV�QRQ�
UHVWULFWLYH�WHUPV�DQG�FRQGLWLRQV�DQG�WUDQVSDUHQW�GHYHORSPHQW�SURFHVVHV��2SHQ�HGXFDWLRQ�SUDFWLFHV�
XVH�FROODERUDWLYH�PHWKRGV�DQG�IUDPHZRUNV�WR�GHYHORS�FRQWHQW��FXUULFXOXP��DVVHVVPHQW��UHVHDUFK��
SROLFLHV��SURMHFWV��EXGJHWV�DQG�VR�RQ��
�2SHQ�(GXFDWLRQ�:RUNLQJ�*URXS�������S������

�
7KLV�XQGHUVWDQGLQJ�RI�RSHQQHVV�LQ�WKH�VHQVH�RI�RSHQ�IRU�IXUWKHU�XVH�LV�FODULILHG�E\�-RKQVRQ�HW�DO���³RSHQ�
HGXFDWLRQ�DGYRFDWHV�DUH�ZRUNLQJ�WRZDUGV�D�FRPPRQ�YLVLRQ�WKDW�GHILQHV�µRSHQ¶�DV�IUHH��FRS\DEOH��UHPL[DEOH��DQG�
ZLWKRXW�DQ\�EDUULHUV�WR�DFFHVV�RU�LQWHUDFWLRQ´��������S������
�
2SHQQHVV�KDV�UHWDLQHG�WKLV�XQUHVWULFWHG�PHDQLQJ�LQ�GHYHORSPHQW�RXWVLGH�WKH�KLJKHU�HGXFDWLRQ�VHFWRU��LQ�DUHDV�RI�
RSHQ�JRYHUQPHQW��RSHQ�DFFHVV�UHVHDUFK�SXEOLFDWLRQ�DQG�RSHQ�GDWD��7KUHH�RI�WKHVH�GHYHORSPHQWV�DUH��
�
��� ,Q������WKH�$XVWUDOLDQ�*RY����7DVNIRUFH�PDGH�WKHLU�UHFRPPHQGDWLRQV�WR�WKH�'HSDUWPHQW�RI�)LQDQFH�DQG�

'HUHJXODWLRQ�FDOOLQJ�IRU�D�GHFODUDWLRQ�RI�RSHQ�JRYHUQPHQW��UHVXOWLQJ�LQ�D�UHTXLUHPHQW�IRU�SXEOLF�VHUYLFH�
LQIRUPDWLRQ�WR�EH�DFFHVVLEO\�SXEOLVKHG�DQG�FDUU\�IUHHO\�UHXVDEOH�FRS\ULJKWV�±�VSHFLILFDOO\�WKH�&UHDWLYH�
&RPPRQV�$WWULEXWLRQ�OLFHQVH��'HSDUWPHQW�RI�)LQDQFH�DQG�'HUHJXODWLRQ��������$W�WKH�VDPH�WLPH�WKH�
$XVWUDOLDQ�*RYHUQPHQW¶V�2SHQ�$FFHVV�DQG�/LFHQVLQJ�)UDPHZRUN��$XV*2$/��ZDV�HVWDEOLVKHG�WR�SURYLGH�
VXSSRUW�DQG�JXLGH�JRYHUQPHQW�DQG�UHODWHG�VHFWRUV�LQ�IDFLOLWDWLQJ�RSHQ�DFFHVV�WR�SXEOLFO\�IXQGHG�LQIRUPDWLRQ�
�$XV*2$/��������,Q�1HZ�=HDODQG�WKH�0LQLVWHU�IRU�,QWHUQDO�$IIDLUV�UHSRUWHG�WKDW����1=�*RYHUQPHQW�
GHSDUWPHQWV�ZLOO�EH�FRPSOLDQW�ZLWK�WKHLU�'HFODUDWLRQ�IRU�2SHQ�DQG�7UDQVSDUHQW�*RYHUQPHQW�E\���������
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�7UHPDLQ��������
��� &ORVHO\�DIILOLDWHG�WR�WKH�RSHQ�JRYHUQPHQW�OREE\�LV�WKH�RSHQ�GDWD�PRYHPHQW��ZRUNLQJ�WR�PDNH�SXEOLFO\�KHOG�

FROOHFWLRQV�RI�GDWD�DQG�FRQWHQW�RSHQO\�DFFHVVLEOH��DQG�WKHQ�GHPRQVWUDWLQJ�WKH�XVHIXOQHVV�RI�WKLV�E\�
GHYHORSLQJ�QHZ�FRQWHQW��VRIWZDUH�DQG�JUDSKLF�YLVXDOLVDWLRQV�VKRZFDVHG�LQ�ZKDW�DUH�FROORTXLDOO\�FDOOHG�
GDWDKDFNV�DQG�PDVKXSV��7KH�$XVWUDOLDQ�1DWLRQDO�'DWD�6HUYLFH��$1'6��LV�DWWHPSWLQJ�WR�FRRUGLQDWH�GDWD�
UHSRVLWRULHV�DQG�GDWD�DFFHVV�DQG�UHXVH��$XV*2$/�DGYLVHV�$1'6�RQ�WKLV��DQG�UHFRPPHQGV�FOHDU�OLFHQVLQJ��
VWDQGDUG�IRUPDWV��DQG�DFFHVVLELOLW\��$XVWUDOLDQ�1DWLRQDO�'DWD�6HUYLFH��������

��� 7KH�SXVK�WRZDUGV�RSHQ�UHVHDUFK�DQG�RSHQ�SXEOLFDWLRQ�RI�UHVHDUFK�KDV�DFKLHYHG�UHFHQW�EUHDNWKURXJKV��ZLWK�
WKH�1DWLRQDO�+HDOWK�DQG�0HGLFDO�5HVHDUFK�&RXQFLO��1+05&��UHTXLULQJ�DFFHVVLEOH�SXEOLVKLQJ�RI�UHVHDUFK�DV�
D�FRQGLWLRQ�RI�LWV�IXQGLQJ��1+05&��������7KH�$XVWUDOLDQ�5HVHDUFK�&RXQFLO�IROORZHG�VXLW�LQ������
�$XVWUDOLDQ�5HVHDUFK�&RXQFLO��������

�
7KHVH�GHYHORSPHQWV�VLJQDO�D�VKLIW�LQ�VWUDWHJLHV�IRU�QDWLRQDO�GLJLWDO�LQIUDVWUXFWXUH�WKDW�VXSSRUWV�RSHQ�VWDQGDUGV�
DQG�SUDFWLFHV��8QLYHUVLWLHV�DUH�QRZ�FRQIURQWHG�ZLWK�WKH�GHFLVLRQ�RI�ZKHWKHU�WR�IROORZ�WKLV�VKLIW�DQG�DOLJQ�WKHLU�
V\VWHPV�DQG�SUDFWLFHV�IRU�GHYHORSPHQW�RI�HGXFDWLRQDO�NQRZOHGJH�DQG�FRQWHQW�ZLWK�WKHVH�EURDGHU�LQLWLDWLYHV�IRU�
RSHQ�GDWD��RU�PDLQWDLQ�H[LVWLQJ�SXEOLVKLQJ�DUUDQJHPHQWV�WKDW�RIIHU�VLJQLILFDQW�UHVWULFWLRQV�WR�DFFHVV�DQG�FRVW�WR�
VWXGHQWV�DQG�LQVWLWXWLRQV��
�
(PEHGGLQJ�2(3��3XEOLVKLQJ�DQG�VKDULQJ�2(5�
�
7KH�LQWURGXFWLRQ�RI�2(3�LQWURGXFHV�WHQVLRQV�ZLWK�H[LVWLQJ�LQVWLWXWLRQDO�DUUDQJHPHQWV��7KH�UDGLFDO�LPSOLFDWLRQV�
RI�HPEHGGLQJ�2(3�LQ�WKH�LQVWLWXWLRQ��DV�LQGLFDWHG�HDUOLHU�E\�FRPPHQWDWRUV�VXFK�DV�1HDU\�	�:LQQ��������DQG�
2(5�YLVLRQDU\�UHSRUWV��FDUU\�SRWHQWLDO�FRQIOLFWV�ZLWK�H[LVWLQJ�SUDFWLFHV��2QH�TXHVWLRQ�FRQFHUQV�ZKHWKHU�2(3�LV�
JLYLQJ�FRQWHQW�DZD\�IRU�IUHH�DQG�FRQIOLFWV�ZLWK�FRPPHUFLDOLVDWLRQ�RSSRUWXQLWLHV�IRU�IDFXOWLHV�RU�LQVWLWXWLRQV��7KH�
IROORZLQJ�WZR�YLJQHWWHV�KLJKOLJKW�LVVXHV�WKDW�DULVH�IRU�SXEOLVKLQJ�RSHQ�FRQWHQW��7KH�ILUVW�FRQFHUQV�DFFHVV�WR�
UHVRXUFHV��
�
$GRSWLQJ�2(3�FDVH�VWXG\��)DFXOW\�RI�%XVLQHVV��(FRQRPLFV�DQG�/DZ��)%(/��
�
&RUH�WR�WKH�IDFXOW\¶V�GULYH�WRZDUGV�RSHQ�HGXFDWLRQ�LV�WKH�GHVLUH�WR�LQFUHDVH�KLJKHU�HGXFDWLRQ�SDUWLFLSDWLRQ�E\�
UHGXFLQJ�WKH�EDUULHUV�WR�HGXFDWLRQ�IRU�VWXGHQWV��7KH�)HGHUDO�*RYHUQPHQW¶V�UHSRUW�RQ�$XVWUDOLDQ�KLJKHU�HGXFDWLRQ�
SDUWLFLSDWLRQ��%UDGOH\�HW�DO��������FDOOHG�IRU�D�UDQJH�RI�PHDVXUHV�WR�LQFUHDVH�SDUWLFLSDWLRQ�UDWHV�IRU�³PHPEHUV�RI�
JURXSV�FXUUHQWO\�XQGHU�UHSUHVHQWHG�ZLWKLQ�WKH�V\VWHP��WKDW�LV��WKRVH�GLVDGYDQWDJHG�E\�WKH�FLUFXPVWDQFHV�RI�WKHLU�
ELUWK��,QGLJHQRXV�SHRSOH��SHRSOH�ZLWK�ORZ�VRFLR�HFRQRPLF�VWDWXV��DQG�WKRVH�IURP�UHJLRQDO�DQG�UHPRWH�DUHDV´��S��
[L���7KH�PRYH�WR�LQFUHDVH�WKH�SURSRUWLRQ�RI�VWXGHQWV�IURP�ORZ�VRFLRHFRQRPLF�EDFNJURXQGV�KLJKOLJKWV�WKH�
VLJQLILFDQW�FRVW�EDUULHUV�WR�HGXFDWLRQ��LQFOXGLQJ�WKH�DGGLWLRQDO�FRVWV�VXFK�DV�WH[WERRNV��7KH�SURSRUWLRQ�RI�
VWXGHQWV�IURP�ORZ�VRFLRHFRQRPLF�EDFNJURXQGV�DW�/D�7UREH�DFFRXQWV�IRU�DSSUR[LPDWHO\�����RI�RXU�
XQGHUJUDGXDWH�FRKRUW��/D�7UREH�8QLYHUVLW\��������DQG�WKXV�LVVXHV�RI�DFFHVVLELOLW\�DQG�DIIRUGDELOLW\�KDYH�VHULRXV�
LPSOLFDWLRQV�IRU�VWXGHQW�VXFFHVV�DQG�FRPSOHWLRQ�UDWHV��
�
7R�DGGUHVV�WKHVH�LVVXHV��WKH�IDFXOW\�LQWURGXFHG�D�VWUDWHJ\�IRU�LQFRUSRUDWLQJ�2(5�LQWR�WKH�ILUVW�\HDU�FXUULFXOXP��
$Q�LQWHQVLYH�FXUULFXOXP�UHGHVLJQ�SURFHVV�IRU�FRUH�XQLWV�RI�VWXG\�DLPHG�WR�DGGUHVV�VRPH�RI�WKH�IDFWRUV�WKDW�
FRQWULEXWH�WR�VWXGHQW�UHWHQWLRQ�DQG�FRPSOHWLRQ�UDWHV��5LGGOH�HW�DO��IRUWKFRPLQJ���7KH�UHVXOW�ZDV�WKH�LQWURGXFWLRQ�
RI�D�������SURJUDP�IRU�ILUVW�\HDU�VWXGLHV�ZKLFK�LQFOXGHG�D�VHW�RI�FRUH�PXOWLGLVFLSOLQDU\�XQLWV�WR�EH�XQGHUWDNHQ�
SURJUHVVLYHO\�E\�DOO�VWXGHQWV�XQGHUWDNLQJ�D�%DFKHORU�GHJUHH�LQ�WKH�%XVLQHVV�6FKRRO��%\�XQGHUWDNLQJ�WKHVH�
PXOWLGLVFLSOLQDU\�XQLWV�VWXGHQWV�DUH�DEOH�WR�PRYH�PRUH�HDVLO\�EHWZHHQ�SURJUDPV�ZLWKRXW�SHQDOW\��$�FRQVHTXHQFH�
RI�LQWURGXFLQJ�WKHVH�PXOWLGLVFLSOLQDU\�FRUH�XQLWV�ZDV�WKDW�QR�SUH�H[LVWLQJ�WH[WERRNV�PDWFKHG�WKH�FXUULFXOXP��WKXV�
D�GRRU�ZDV�RSHQHG�IRU�WKH�SRWHQWLDO�GHSOR\PHQW�RI�2(5�WR�IXOILO�WKH�UROH�RI�WUDGLWLRQDO�WH[WERRNV��:KDW�IROORZHG�
ZDV�WKH�LQWHUVHFWLRQ�RI�FRQIOLFWLQJ�JRDOV��7KH�FRQFHSW�RI�2(5�ZDV�LQWURGXFHG�WR�WKH�FXUULFXOXP�GHVLJQ�WHDP�DV�
WKH\�ZHUH�ODXQFKLQJ�D�WHQGHULQJ�SURFHVV�ZLWK�ORFDO�SXEOLVKHUV�WR�SURYLGH�FXVWRPLVHG�WH[WERRNV�LQ�SULQW�DQG�
HOHFWURQLF�IRUPDWV�IRU�WKH�QHZ�FRUH�XQLWV��2QFH�WKH�WHQGHULQJ�SURFHVV�KDG�EHJXQ��WKH�GRRU�WR�2(5�ZDV�
HIIHFWLYHO\�FORVHG��DV�WKH�SXEOLVKHUV�SURYLGHG�D�³VROXWLRQ´�WKDW�ZDV�SHUFHLYHG�WR�HDVH�ZRUNORDG�GHPDQGV��
ZKHUHDV�WKH�2(5�DSSURDFK�ZDV�YLHZHG�DV�UHTXLULQJ�DGGLWLRQDO�ZRUN�E\�VWDII��7KH�DGGLWLRQDO�GHPDQG�RQ�
VWXGHQWV�WR�SXUFKDVH�RU�RWKHUZLVH�DUUDQJH�DFFHVV�WR�WKH�WH[WERRN��H�J��WKURXJK�WKH�OLEUDU\��ZDV�YLHZHG�DV�DQ�
DFFHSWDEOH�SULFH�WR�SD\��DUJXDEO\�EHFDXVH�VXFK�DUUDQJHPHQWV�KDYH�EHHQ�WKH�WUDGLWLRQDO�FRQYHQWLRQ�IRU�PDQ\�
\HDUV�LQ�KLJKHU�HGXFDWLRQ���7KLV�H[SHULHQFH�H[HPSOLILHV�KRZ�DQ�LQLWLDWLYH�WR�LQWURGXFH�2(5�FDQ�SURGXFH�
LQFRQVLVWHQW�LQVWLWXWLRQDO�SUDFWLFHV��LQ�WKLV�FDVH��ZLWK�WKH�VWDQGDUG�³EXVLQHVV�DV�XVXDO´�RSHUDWLRQ�RI�RXWVRXUFLQJ�
HGXFDWLRQDO�UHVRXUFHV�VXFK�DV�WH[WERRNV��7KH�FRQVHTXHQFH�RI�WKH�IDFXOW\¶V�GHFLVLRQ�WR�SUHVFULEH�WH[WERRNV�±�DW�D�
FRVW�RI�XS�WR�$8'�����IRU�SULQW�DQG�HOHFWURQLF�DFFHVV�IRU�RQH�VHPHVWHU¶V�ZRUWK�RI�FRUH�XQLWV�±�LV�D�IDLOXUH�WR�
DGGUHVV�RQH�RI�WKH�PRVW�EDVLF�LVVXHV�DIIHFWLQJ�VWXGHQW�UHWHQWLRQ�DQG�VXFFHVV��7KH�VWXG\�FRQGXFWHG�E\�5LGGOH�HW�
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DO���IRUWKFRPLQJ��FRQFOXGHV�WKDW�2(5�PXVW�EH�LQWURGXFHG�VWUDWHJLFDOO\��IURP�WKH�YHU\�RXWVHW�RI�WKH�FXUULFXOXP�
GHVLJQ�SURFHVV��
�
$�ZLGHVSUHDG�PRGHO�RI�HGXFDWLRQDO�FRQWHQW�SURYLVLRQ�IRU�RQ�FDPSXV�VWXGHQWV�LV�WR�RXWVRXUFH�UHVRXUFHV�WR�
FRPPHUFLDO�SXEOLVKHUV��DQG�UHTXHVW�VWXGHQWV��DQG�OLEUDULHV��WR�SD\�IRU�WKRVH�UHVRXUFHV��7KH�SXEOLVKHU�LQ�WXUQ�
UHFRXSV�WKHLU�FRVWV��DQG�FRYHUV�WKHLU�SURILW�PDUJLQ��E\�FKDUJLQJ�VWXGHQWV�DQG�OLEUDULHV�WR�DFFHVV�WKDW�FRQWHQW��YLD�
SULQWHG�WH[WERRNV�RU�HOHFWURQLF��RQOLQH�RU�RIIOLQH��WH[WERRNV��7KH�HPHUJHQFH�RI�2(5�IRUHJURXQGV�WKH�
LQVWLWXWLRQDO�DFFHSWDQFH�LQ�VKLIWLQJ�WKH�FRVW�RI�WKLV�UHVRXUFH�SURGXFWLRQ�DQG�SURYLVLRQ�RQWR�VWXGHQWV�DQG��
XOWLPDWHO\��WKHLU�RZQ�OLEUDULHV��ZLWK�SRWHQWLDO�GRZQVWUHDP�HIIHFWV�RQ�VWXGHQWV¶�DFFHVV�WR�UHVRXUFHV�DQG�
FRPSOHWLRQ�RI�FRXUVHV��,Q�RUGHU�IRU�SROLFLHV�WKDW�VXSSRUW�2(5�WR�WDNH�HIIHFW��WKH\�QHHG�WR�FRQQHFW�ZLWK�SUDFWLFHV�
DVVRFLDWHG�ZLWK�FXUULFXOXP�UHVRXUFHV�LQ�D�FRXUVH�RU�SURJUDP��DQG�D�VWUDWHJ\�WR�DOLJQ�WKRVH�SUDFWLFHV��
�
&RQQHFWLQJ�2(3�ZLWK�FRPPHUFLDO�RSSRUWXQLWLHV��7KH�L7XQHV�8�DSSURDFK�
�
6LQFH�������/D�7UREH�8QLYHUVLW\�KDV�EHHQ�PDNLQJ�HGXFDWLRQDO�FRQWHQW�DYDLODEOH�IUHH�WR�WKH�SXEOLF�YLD�$SSOH¶V�
SODWIRUP�L7XQHV�8��7KLV�FRQWHQW�LQFOXGHV�SRGFDVWV�RI�OHFWXUHV��YLGHRV�RI�GHPRQVWUDWLRQV�DQG�LQWHUYLHZV�DQG�
3')V�RI�VOLGHVKRZV�DQG�KDQGRXWV��$OO�RI�WKLV�FRQWHQW�UHVLGHV�RQ�WKH�XQLYHUVLW\�VHUYHUV�DQG�LV�DYDLODEOH�WR�XVHUV�
ZLWK�DQG�ZLWKRXW�$SSOH�PRELOH�GHYLFHV��7KH�$QFLHQW�0HGLWHUUDQHDQ�6WXGLHV�SURJUDP�DW�/D�7UREH�ZDV�
HVWDEOLVKHG�LQ�������DQG�DGRSWHG�L7XQHV�8�WR�UDLVH�GRPHVWLF�DQG�LQWHUQDWLRQDO�DZDUHQHVV�RI�WKH�QHZ�SURJUDP��
7KUHH�VXEMHFWV�IURP�WKH�SURJUDP�KDYH�DSSHDUHG�DV�L7XQHV�8�FRXUVHV�VLQFH�������$QFLHQW�*UHHFH��&ODVVLFDO�
0\WKRORJ\��DQG�7KH�5RPDQ�:RUOG��ZKLFK�KDG�PRUH�WKDQ���������VXEVFULEHUV�DQG�����PLOOLRQ�GRZQORDGV�±�D�
PXFK�ODUJHU�QXPEHU�WKDQ�FDQ�EH�DFFRPPRGDWHG�WKURXJK�RQ�FDPSXV�HQUROPHQWV��
�
7KH�LQWHUHVW�JHQHUDWHG�E\�WKHVH�L7XQHV�8�FRXUVHV�KDV�WUDQVIHUUHG�WR�RWKHU�PHGLD�DQG�RWKHU�IRUXPV��7KH�
$XVWUDOLDQ�QHZVSDSHU�UHSRUWHG�WKDW�D�SRGFDVW�OHFWXUH�RQ�WKH�(PSHURU�1HUR��GRZQORDGHG���������WLPHV�ODVW�\HDU��
ZDV�³D�SKHQRPHQDOO\�VXFFHVVIXO�IRUD\�LQWR�WKH�ZRUOG�RI�IUHH�RQOLQH�FRXUVHV´��7URXQVHQ��������+H�QRWHV��³WKDW�
KDV�SXW�LW�DPRQJ�L7XQHV�8
V�UHJXODU�WRS����RIIHULQJV�DORQJVLGH�WKH�OLNHV�RI�<DOH�DQG�+DUYDUG�´�7URXQVHQ�YRLFHV�
WKH�FRPSHWLWLYH�SUHVVXUHV�IRU�XQLYHUVLWLHV�DQG�WKH�PDUNHWLQJ�RSSRUWXQLWLHV�ZLWK�DSSHDOLQJ�FRQWHQW��³>L@W�KDV�JLYHQ�
WKH�XQLYHUVLW\�D�ZRUOG�VWDJH�WR�PDUNHW�LWVHOI��WKRXJK�KRZ�WR�PDNH�DQ\�PRQH\�RXW�RI�WKH�IUHH�RQOLQH�SKHQRPHQRQ�
UHPDLQV�HOXVLYH´��S�����/D�7UREH¶V�7KH�5RPDQ�:RUOG�FRXUVH�RQ�L7XQHV�8�LV�QRZ�WKH�VXEMHFW�RI�D�SLORW�SURMHFW�
LQYHVWLJDWLQJ�WKH�FRPPHUFLDO�SRVVLELOLWLHV�DULVLQJ�IURP�SURYLGLQJ�HGXFDWLRQDO�FRQWHQW�IRU�IUHH��7KH�L7XQHV�8�
FRXUVH�ZLOO�UXQ�IRU�D�VHFRQG�WLPH�LQ�������DJDLQ�SURYLGLQJ�SRGFDVW�OHFWXUHV�DQG�3')V�RI�KDQGRXWV�DQG�VOLGHV�IUHH�
RI�FKDUJH��6XEVFULEHUV�ZLOO�DOVR�EH�RIIHUHG�WKH�RSWLRQ�WR�HQURO�IRU�D�IHH��JUDQWLQJ�WKHP�DFFHVV�WR�/D�7UREH¶V�
OHDUQLQJ�PDQDJHPHQW�V\VWHP��/06��DQG�OLEUDU\�VLWHV�IRU�DGGLWLRQDO�OHDUQLQJ�DFWLYLWLHV�DQG�PDWHULDOV��LQWHUDFWLRQ�
ZLWK�VXEMHFW�H[SHUWV��ZHHNO\�DV\QFKURQRXV�WXWRULDOV�DQG�RQOLQH�GLVFXVVLRQV��DQG�DVVHVVPHQW�WDVNV�DQG�
DFFUHGLWDWLRQ��7KH�DLP�LV�WKDW�UHOHDVLQJ�KLJK�TXDOLW\�FRQWHQW�IUHHO\�WKURXJK�D�JOREDO�SODWIRUP�VXFK�DV�L7XQHV�8�
ZLOO�UDLVH�DZDUHQHVV�DQG�DWWUDFW�IHH�SD\LQJ�VWXGHQWV�ORRNLQJ�IRU�D�JUHDWHU�OHYHO�RI�HQJDJHPHQW��
�
,Q�DGGLWLRQ�WR�LWV�IXQFWLRQ�DV�D�GLVWULEXWLRQ�SODWIRUP�IRU�DOO�ULJKWV�UHVHUYHG�FRQWHQW��L7XQHV�8�FDQ�EH�XVHG�WR�
GLVWULEXWH�RSHQO\�OLFHQVHG�FRQWHQW��0RVW�RI�/D�7UREH¶V�L7XQHV�8�RIIHULQJV�DUH�FXUUHQWO\�OLFHQVHG�XQGHU�D�
WUDGLWLRQDO�DOO�ULJKWV�UHVHUYHG�FRS\ULJKW�OLFHQFH��7KLV�FRQVHUYDWLYH�DSSURDFK�KDV�EHHQ�D�GHIDXOW�SRVLWLRQ�LQ�WKH�
DEVHQFH�RI�D�GHYHORSHG�SROLF\�RQ�2(3��WKRXJK�LW�VKRXOG�EH�QRWHG�WKDW�/D�7UREH¶V�LQWHOOHFWXDO�SURSHUW\�SROLF\�
VWDWHV�WKDW��
�

³7KH�8QLYHUVLW\�HQFRXUDJHV�WKH�DXWKRUV�RI�7HDFKLQJ�0DWHULDOV�WR�FRQVLGHU�PDNLQJ�VXFK�PDWHULDOV�
SXEOLFO\�DQG�IUHHO\�DYDLODEOH��H�J���YLD�WKH�LQWHUQHW��RU�SXEOLVKLQJ�FRPPHUFLDOO\�SURYLGLQJ�WKDW�
WKRVH�PDWHULDOV�DUH�QRW�VXEMHFW�WR�D�SULRU�WKLUG�SDUW\�DJUHHPHQW«´�
�/D�7UREH�8QLYHUVLW\�������S������

�
$V�2(3�EHFRPH�FRPPRQ�WR�WKH�XQLYHUVLW\��SURJUDPV�KDYH�WKH�RSWLRQ�RI�DVVLJQLQJ�D�&UHDWLYH�&RPPRQV�OLFHQVH�
IRU�HGXFDWLRQDO�FRQWHQW�LQ�L7XQHV�8��$OORZLQJ�RWKHUV�WR�IUHHO\�XVH��DGDSW�DQG�HYHQ�VHOO�WKH�HGXFDWLRQDO�FRQWHQW�
KDV�WKH�SRWHQWLDO�WR�EULQJ�XQLYHUVLW\�EUDQGHG�PDWHULDOV�WR�WKH�SXEOLF�H\H��WR�WKH�DZDUHQHVV�DFDGHPLFV�DQG�
VWXGHQWV�HOVHZKHUH��DQG�HYHQ�LQWR�FRPPHUFLDO�WH[WERRNV��7KH�HFRQRPLF�YDOXH�RI�SURYLGLQJ�2(5�LV�GLIILFXOW�WR�
TXDQWLI\��EXW�LW�LV�LQWHUHVWLQJ�WR�FRQVLGHU�WKH�SUDFWLFH�RI�UHOHDVLQJ�WHDFKLQJ�PDWHULDOV�DV�2(5�LQ�UHODWLRQ�WR�WKH�
PDUNHWLQJ�EXGJHW�RI�D�XQLYHUVLW\�VXFK�DV�/D�7UREH��&UHDWLQJ�KLJK�TXDOLW\�HGXFDWLRQDO�FRQWHQW�LV�SDUW�RI�D�
XQLYHUVLW\¶V�FRUH�EXVLQHVV��EXW�QHZ�GHYHORSPHQWV�LQ�HGXFDWLRQ�WHFKQRORJ\�WKDW�HQDEOH�IXUWKHU�UHDFK�LQ�WKH�
ZRUOGZLGH�HGXFDWLRQ�PDUNHW�SUHVHQW�D�UDQJH�RI�FRPPHUFLDO�RSSRUWXQLWLHV��
�
� �
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(PEHGGLQJ�2(3��6HWWLQJ�XS�DQ�2(5�UHSRVLWRU\�
�
$Q�LPSRUWDQW�SDUW�RI�/D�7UREH�8QLYHUVLW\�/LEUDU\¶V�UROH�LV�WR�PDQDJH�VFKRODUO\�LQIRUPDWLRQ�IRU�WKH�XQLYHUVLW\��
$V�SDUW�RI�WKLV�ZRUN��WKH�OLEUDU\�PDQDJHV�WKH�5HVHDUFK�2QOLQH�GLJLWDO�UHSRVLWRU\�DQG�FROOHFWV�DQG�SURYLGHV�RSHQ�
DFFHVV�WR�VFKRODUO\�SXEOLFDWLRQV��HGXFDWLRQDO�UHVRXUFHV��UHVHDUFK�GDWD�DQG�RWKHU�ZRUNV��7KH�GLJLWDO�UHSRVLWRU\�LV�
SULPDULO\�GHVLJQHG�DV�D�GDWD�VRXUFH�IRU�LQGH[LQJ�FRQWHQW�IRU�GLVVHPLQDWLRQ�RXWVLGH�RI�/D�7UREH�8QLYHUVLW\�DQG�
IRU�SXEOLFLVLQJ�DQG�SURYLGLQJ�DFFHVV�WR�UHVHDUFK�DQG�HGXFDWLRQDO�PDWHULDOV�WR�WKH�ZLGHU�ZRUOG��/LEUDULHV�DOVR�
KDYH�D�UHFHQW�KLVWRU\�RI�SURYLGLQJ�UHVHDUFK�JXLGHV�DQG�RWKHU�WHDFKLQJ�PDWHULDOV��RIWHQ�FRYHULQJ�LQIRUPDWLRQ�
OLWHUDF\��UHVHDUFK�VNLOOV��ELEOLRJUDSKLF�PDQDJHPHQW�WRROV�DQG�UHOHYDQW�UHVHDUFK�PDWHULDOV��ZLWKLQ�H[WHUQDO�
V\VWHPV��7KH�SUDFWLFH�RI�SURYLGLQJ�RSHQ�HGXFDWLRQDO�FRQWHQW�LV�GHPRQVWUDWHG�LQ�WKH�XVH�RI�/LE*XLGHV��D�YHQGRU�
SURGXFW�WKDW�LV�DQ�RSHQO\�DYDLODEOH�RQ�WKH�LQWHUQHW���DQG�/D�7UREH�KDV�RYHU�����/LE*XLGHV�DXWKRUHG�E\�/LEUDU\�
VWDII��
�
7KH�LQYROYHPHQW�RI�WKH�OLEUDU\�LQ�WKH�2SHQ�(GXFDWLRQ�:RUNLQJ�*URXS�EHJDQ�LQ������DIWHU�PHHWLQJV�EHWZHHQ�WKH�
)DFXOW\�RI�+HDOWK�6FLHQFHV�DQG�WKH�OLEUDU\�UHJDUGLQJ�HGXFDWLRQDO�FRQWHQW��PDLQO\�YLGHRV��DQG�WKH�QHHG�WR�
SURYLGH�D�VWRUDJH�DQG�GLVFRYHU\�PHFKDQLVP�IRU�WKLV�FRQWHQW��7KH�OLEUDU\�DW�WKDW�WLPH�ZDV�YHU\�NHHQ�WR�H[WHQG�WKH�
XVH�RI�WKH�GLJLWDO�UHSRVLWRU\�IRU�WKH�GHSRVLW�RI�OHDUQLQJ�REMHFWV�UHVRXUFHV�IRU�GLVFRYHU\�DQG�UHXVH�DW�WKH�
XQLYHUVLW\��7KH�H[WHQVLRQ�RI�WKLV�SKLORVRSK\�WR�PDNLQJ�WKLV�FRQWHQW�RSHQ�DQG�SURYLGLQJ�DFFHVV�WR�XQLTXH�/D�
7UREH�8QLYHUVLW\�DXWKRUHG�ZRUNV�ZDV�VXSSRUWHG�E\�WKH�OLEUDU\�H[HFXWLYH�WHDP�LQ�WHUPV�RI�FUHDWLQJ�D�³/HDUQLQJ�
2EMHFW�5HSRVLWRU\´��DFFRUGLQJ�WR�WKH�OLEUDU\¶V�RSHUDWLRQDO�SODQ�IRU�������
�
7KLV�FRPPLWPHQW�WR�RSHQ�FRQWHQW�KDV�EHHQ�D�PLVVLRQ�RI�WKH�UHSRVLWRU\�PDQDJHUV�DQG�UHSRVLWRULHV�LQ�JHQHUDO�LQ�
OLEUDULHV�VLQFH�WKH�$XVWUDOLDQ�5HVHDUFK�5HSRVLWRULHV�2QOLQH�WR�WKH�:RUOG��$552:��DQG�$1'6�SURMHFWV�ZHUH�
VHW�XS��IURP������������'HVSLWH�WKH�VXSSRUW�IRU�SUDFWLFHV�RI�H[WHQGLQJ�H[LVWLQJ�UHVRXUFHV�LQWR�2(5��WKH�GLJLWDO�
UHSRVLWRU\�LV�VWLOO�VHHQ�DV�DQ�LQWHUQDO�UHVRXUFH��UDWKHU�WKDQ�D�UHSRVLWRU\�IRU�ZRUNV�DYDLODEOH�H[WHUQDOO\�DQG�
GLVFRYHUDEOH�YLD�VHDUFK�HQJLQHV�IURP�RXWVLGH�WKH�OLEUDU\�UHSRVLWRU\��7KLV�UHTXLUHV�DQ�LQVWLWXWLRQDO�VKLIW�WR�2(3��
7KHUH�DUH�VWLOO�H[LVWLQJ�VWUXFWXUHV�DQG�SUDFWLFHV�WKDW�SUHVHQW�EDUULHUV�WR�RSHQQHVV�LQ�KRZ�D�GLJLWDO�UHSRVLWRU\�LV�
SHUFHLYHG��SURPRWHG�DQG�WKHUHIRUH�XVHG�E\�DFDGHPLFV��
�
7R�VKLIW�WKH�XVH�RI�D�GLJLWDO�UHSRVLWRU\�WR�2(3��WKH�OLEUDU\�QHHGV�WR�SURYLGH�WKH�IROORZLQJ�VXSSRUW�ZLWKLQ�WKH�
UHSRVLWRU\��
�
��� $�VHDUFKDEOH�LQWHUIDFH�IRU�2(5��ZLWK�WDLORUHG�LQGH[LQJ�DQG�PHWDGDWD�ILHOGV�ZKLFK�ZLOO�HQKDQFH�

GLVFRYHUDELOLW\�DQG�VHDUFKDELOLW\�RI�2(5�LWHPV�DXWKRUHG�E\�/D�7UREH�8QLYHUVLW\�DFDGHPLFV��
��� ,QWHJUDWLRQ�ZLWK�WKH�/D�7UREH�8QLYHUVLW\�/06��0RRGOH��LQ�RUGHU�WR�SURYLGH�DXWRPDWLF�FRQQHFWLRQV�WR�HQDEOH�

XSORDGLQJ�RI�2(5�LQWR�WKH�UHSRVLWRU\��
��� $�WDLORUHG�VHW�RI�PHWDGDWD�ILHOGV�XVLQJ�DQ�DSSURSULDWH�VFKHPD�VXFK�DV�WKH�,(((��,QVWLWXWH�RI�(OHFWULFDO�DQG�

(OHFWURQLFV�(QJLQHHUV��/HDUQLQJ�2EMHFW�0HWDGDWD�6FKHPD��,(((��������DORQJ�ZLWK�WKH�FRUUHFW�PDUNXS�WR�
HQDEOH�WKH�&UHDWLYH�&RPPRQV�OLFHQFH�DQG�RWKHU�FRS\ULJKW�SHUPLVVLRQV�WR�EH�LQGH[HG�DSSURSULDWHO\�LQ�
*RRJOH�DQG�RWKHU�VHDUFK�HQJLQHV��WR�HQKDQFH�H[WHUQDO�GLVFRYHU\�RI�2(5�REMHFWV�LQ�WKH�/D�7UREH�8QLYHUVLW\�
GLJLWDO�UHSRVLWRU\��

��� 'HYHORSPHQW�RI�SOXJLQV�ZLWKLQ�EURZVHUV��IRU�VWDII��RU�HQKDQFHPHQWV�WR�WKH�UHSRVLWRU\��ZLWK�IRUPV�IRU�
XSORDGLQJ��WR�HQDEOH�DXWRPDWLF�GLVVHPLQDWLRQ�RI�2(5�ZLWKLQ�RSHQ�H[WHUQDO�V\VWHPV�VXFK�DV�:LNLPHGLD�
&RPPRQV��$UFKLYH�RUJ�RU�PRUH�SURSULHWDU\�V\VWHPV�VXFK�DV�<RX7XEH�RU�L7XQHV�8��

��� 'HYHORSPHQW�RI�GLVVHPLQDWLRQ�VFULSWV��566�IHHGV��IHHGV�RI�PHWDGDWD�XVLQJ�WKH�RSHQ�DUFKLYHV�LQLWLDWLYH�
SURWRFRO�IRU�PHWDGDWD�KDUYHVWLQJ��2$,�30+��RU�GHYHORSPHQW�RI�RWKHU�VFULSWV�RU�VRIWZDUH�WR�SURYLGH�
DXWRPDWLF�GLVVHPLQDWLRQ�RI�/D�7UREH�DXWKRUHG�2(5�FRQWHQW�WR�UHOHYDQW�H[WHUQDO�VLWHV��DV�LGHQWLILHG�E\�WKH�
XQLYHUVLW\��

�
6RPH�RI�WKHVH�LWHPV�PD\�UHTXLUH�WKH�SURYLVLRQ�RI�UHVRXUFHV�E\�WKH�XQLYHUVLW\�IRU�VRIWZDUH�GHYHORSPHQW�WR�
DFKLHYH�WKHVH�REMHFWLYHV��7KH�OLEUDU\¶V�UHSRVLWRU\�VRIWZDUH�LV�EDVHG�RQ�RSHQ�VRXUFH�VRIWZDUH�SUDFWLFHV�XVLQJ�WKH�
)HGRUD�RSHQ�VRXUFH�UHSRVLWRU\�VRIWZDUH��7KH�LQGH[LQJ��UHSRVLWRU\�PHWDGDWD�PDQDJHPHQW��DQG�VHDUFK�LQWHUIDFHV�
XVHG�WR�PDQDJH�WKH�UHSRVLWRU\�DOO�GHSOR\�VRIWZDUH�PDQDJHG�E\�D�FRPPHUFLDO�OLEUDU\�V\VWHP�WKDW�VXSSRUWV�WKH�
V\VWHP�PDQDJHPHQW�EH\RQG�WKDW�ZKLFK�WKH�OLEUDU\�LV�DEOH�WR�SURYLGH��
�
7KLV�SURYLGHV�DQ�RSHQ�VRIWZDUH�VWUXFWXUH�WKDW�FDQ�EH�XVHG�WR�SURGXFH�IXUWKHU�HQKDQFHPHQWV�DQG�GHYHORSPHQWV�
ZKLFK�PD\�EHQHILW�DQ�2(5�UHSRVLWRU\�LQIUDVWUXFWXUH��2QH�RI�WKH�RULJLQDO�UHDVRQV�WKDW�WKH�UHSRVLWRU\�VRIWZDUH�
ZDV�VHW�XS��XVLQJ�IXQGLQJ�WR�VXSSRUW�WKH�$552:�LQLWLDWLYH��ZDV�WR�VXSSRUW�RSHQ�VRXUFH�VRIWZDUH�ZLWKLQ�D�
QDWLRQDO�IUDPHZRUN��+HQFH�XQLYHUVLW\�UHSRVLWRU\�VRIWZDUH�EHFDPH�DEOH�WR�SURGXFH�D�QDWLRQDO�UHSRVLWRU\�RI�
UHVHDUFK�SXEOLFDWLRQV�ZLWKLQ�WKH�1DWLRQDO�/LEUDU\�RI�$XVWUDOLD¶V�7URYH�V\VWHP��7KH�XQLYHUVLW\�OLEUDU\�ZLWKLQ�WKLV�



�
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FRQWH[W�LV�NHHQ�WR�EH�DEOH�WR�VXSSRUW�WKH�GHYHORSPHQW�RI�D�QDWLRQDO�LQIUDVWUXFWXUH�WR�HQDEOH�WKH�GLVFRYHU\�RI�2(5�
DQG�RWKHU�OHDUQLQJ�UHVRXUFHV��SRVVLEO\�ZLWKLQ�WKH�1DWLRQDO�/LEUDU\�RI�$XVWUDOLD��$W�D�QDWLRQDO�OHYHO��LQ�UHODWLRQ�WR�
OHDUQLQJ�UHVRXUFHV�GHVLJQHG�IRU�VFKRRO�HGXFDWLRQ��WKHUH�LV�WKH�1DWLRQDO�'LJLWDO�/HDUQLQJ�5HVRXUFHV�1HWZRUN�
ZKLFK�LV�SURYLGLQJ�OHDUQLQJ�REMHFWV�IRU�VFKRROV�WKURXJK�HGXFDWLRQ�SRUWDOV��,Q�D�VLPLODU�ZD\��D�QDWLRQDO�SRUWDO�IRU�
HGXFDWLRQDO�UHVRXUFHV�IRU�WHUWLDU\�XQLYHUVLW\�OHYHO�LQVWLWXWLRQV��ZLWK�IHHGV�FRPLQJ�IURP�LQGLYLGXDO�VLWHV��ZRXOG�EH�
DQ�HIIHFWLYH�ZD\�WR�VKDUH�DQG�PDNH�2(5�DYDLODEOH�DW�D�QDWLRQDO�OHYHO��
�
7KH�-,6&�UHSRUW��7KH�UROHV�RI�OLEUDULHV�DQG�LQIRUPDWLRQ�SURIHVVLRQDOV�LQ�2SHQ�(GXFDWLRQDO�5HVRXUFHV��2(5��
LQLWLDWLYHV��%XHQR�GH�OD�)XHQWH�HW�DO���������VXSSRUWV�WKDW�OLEUDULHV�FDQ�SURYLGH�VLJQLILFDQW�UHVRXUFHV�LQ�WKH�DUHDV�
RI��
�

³GHVFULSWLRQ�DQG�FODVVLILFDWLRQ��PDQDJHPHQW��SUHVHUYDWLRQ��GLVVHPLQDWLRQ��DQG�SURPRWLRQ�RI�2(5��
,Q�RUGHU�WR�VXSSRUW�WKHVH�DFWLYLWLHV��OLEUDULDQV�SURYLGHG�H[SHUWLVH�LQ�LQIRUPDWLRQ�VFLHQFH�DUHDV��
HVSHFLDOO\��PHWDGDWD�VWDQGDUGV��YRFDEXODULHV��LQGH[LQJ�DQG�FODVVLILFDWLRQ��LQIRUPDWLRQ�UHWULHYDO��
LQIRUPDWLRQ�OLWHUDF\��DQG�UHSRVLWRU\�WHFKQRORJ\�DQG�PDQDJHPHQW�´�
�S�����

�
7KXV��LW�LV�FOHDU�WKDW�WKH�OLEUDU\�KDV�D�VLJQLILFDQW�UROH�WR�SOD\�LQ�HQJDJLQJ�LQ�2(3�LQ�DQ\�HGXFDWLRQDO�LQVWLWXWLRQ��
7KH�TXDOLW\�RI�FODVVLILFDWLRQ�DQG�PHWDGDWD�PDQDJHPHQW�FRQWULEXWHV�GLUHFWO\�WR�WKH�VXFFHVV��RU�RWKHUZLVH��RI�DQ\�
2(5�LQLWLDWLYH��$QGUHDWRV�	�.DWVRXOLV�������:HQN��������
�
(PEHGGLQJ�2(3�LQ�HGXFDWLRQDO�GHVLJQ�
�
)URP�DQ�HGXFDWLRQDO�GHVLJQHU�SHUVSHFWLYH��SUDFWLFHV�WR�HPEHG�2(5�LQWR�FXUULFXOXP�RIWHQ�RFFXU�RQ�WKH�IO\��DV�DQ�
LQGLYLGXDOO\�OHG�ERWWRP�XS�SURFHVV�RI�LQFRUSRUDWLQJ�WKH�UXGLPHQWV�RI�2(3��IRU�H[DPSOH��FRQWULEXWLQJ�WR�DQG�
XVLQJ�:LNLPHGLD��<RX7XEH��L7XQHV�8��D�ORFDO�)UHH�8QLYHUVLW\��RU�XVLQJ�&UHDWLYH�&RPPRQV�OLFHQVLQJ��7KLV�
SUDFWLFH�LV�OLNHO\�WR�RFFXU�LQ�WKH�DEVHQFH�RI�DQ�LQVWLWXWLRQDO�DSSURDFK�WR�2(3��&RQWULEXWLQJ�IDFWRUV�IRU�WKLV�
³RSHQLVK´�DFWLYLW\�LQFOXGH��
�
x� SHGDJRJLFDO�REMHFWLYHV�QRW�EHLQJ�PHW�E\�XQLYHUVLW\�V\VWHPV�
x� ODFN�RI�IDFXOW\�UHVRXUFHV�WR�HQJDJH�RWKHU�SDLG��SURSULHWRULDO�VRIWZDUH�DQG�V\VWHPV�
x� WKH�GHVLUH�WR�H[SRVH�PDWHULDOV�WR�D�ZLGHU�DXGLHQFH��SULPDULO\�IRU�UHDVRQV�RI�PDUNHWLQJ�SURILOH��ERWK�

LQGLYLGXDO�DQG�LQVWLWXWLRQDO��
x� HDVH�RI�DFFHVV�WR�PDWHULDOV�LQ�WKH�FDVH�RI�RSHQ�LQWHUQHW�UHVRXUFHV�
x� SURYLGLQJ�D�PRGHO�RI�SURIHVVLRQDO�SUDFWLFH�IRU�VWXGHQWV�LQ�WKH�RQOLQH�HQYLURQPHQW��
�
7KH�WHFKQRORJLFDO�SUDFWLFHV�RI�OHDUQLQJ�HQYLURQPHQWV�LQ�XQLYHUVLWLHV�KDYH�EHHQ�GRPLQDWHG�E\�FORVHG�HQWHUSULVH�
V\VWHPV�VR�WKDW�SHGDJRJLFDO�GHYHORSPHQW�LV�IRFXVHG�RQ�LGLRV\QFUDWLF�DQG�LQVWLWXWLRQ�FHQWULF�HQYLURQPHQWV��RU�
ZKDW�%HHWKDP�HW�DO���������KDYH�REVHUYHG�DV�³PDQDJHPHQW�RI�OHDUQLQJ�E\�GLJLWDO�PHDQV��UDWKHU�WKDQ�WKH�
H[SORUDWLRQ�RI�GLVFLSOLQDU\�NQRZOHGJH�DQG�NQRZOHGJH�SUDFWLFHV�LQ�D�QHZ�GLJLWDO�FRQWH[W´��S�����7KHUH�LV�D�
GLVVRQDQFH�EHWZHHQ�VWXGHQWV¶�HYHU\GD\�SUDFWLFHV�ZLWKLQ�GLJLWDO�HQYLURQPHQWV�WKURXJK�VRFLDO�PHGLD�XVHV�EDVHG�
RQ�:HE�����SODWIRUPV��DQG�WKH�DFDGHPLF�SUDFWLFHV�YDOXHG�LQ�XQLYHUVLW\�WHDFKLQJ�DQG�DVVHVVPHQW�WKDW�WDNHV�HIIHFW�
DV�FORVHG��VKRUW�WHUP�DFWLYLWLHV��'RKQ��������7KLV�GLVFRQQHFW�KDV�LPSOLFDWLRQV�IRU�WKH�ZD\�2(3�FDQ�FXOWLYDWH�DQ�
LQQRYDWLYH�DQG�G\QDPLF�FXUULFXOXP�WKDW�IRVWHUV�GHHS�DQG�HQJDJLQJ�OHDUQLQJ�H[SHULHQFHV�IRU�RXU�VWXGHQWV��2(3�
RIIHUV�DQ�RSSRUWXQLW\�IRU�VWXGHQWV�WR�GHYHORS�VNLOOV�WKDW�HQDEOH�WKHP�WR�DVVHUW�WKHLU�DFDGHPLF�LGHQWLW\�LQ�
FROODERUDWLYH��FUHDWLYH�DQG�FULWLFDO�H[SUHVVLRQ�LQ�DQ�RSHQ�±�DQG�E\�LWV�RSHQ�DQG�GLJLWDO�QDWXUH�±�JOREDO��
HQYLURQPHQW�WR�IRVWHU�OLIHORQJ�OHDUQLQJ�DQG�NQRZOHGJH�SUDFWLFHV��2(3�LQ�WKLV�HQYLURQPHQW�RIIHUV�WKH�RSSRUWXQLW\�
IRU�XV�WR�FKDOOHQJH�RUJDQLVDWLRQDO�IUDPHZRUNV�DQG�³DVVHVVPHQW�UHJLPHV�ZKLFK�UHPDLQ�ODUJHO\�ORFNHG�LQ�
WUDQVPLVVLYH�PRGH´��DQG�DVN�KRZ�WKH\�³FDQ�EH�UHFUDIWHG�IRU�WKH�RSHQ��FROODERUDWLYH�VSDFHV´��+HPPL�HW�DO��������
S�������
�
2(3�KDV��WKHUHIRUH��WKH�SRWHQWLDO�WR�RSHUDWH�DV�D�VWUDWHJ\�IRU�V\VWHPDWLF�FKDQJH�LQ�DFDGHPLF�SUDFWLFH�LQ�
FXUULFXOXP�UHQHZDO��3ULFH�	�2OLYHU��������REVHUYHG�WKDW�³>D@V�OHDUQLQJ�WHFKQRORJLHV�DUH�LPSOHPHQWHG�DQG�VRPH�
IRUP�RI�H/HDUQLQJ�LV�SXW�LQWR�SODFH��WKH�SUDFWLFHV�WKDW�DFFRPSDQ\�WKHP�WHQG�WR�µEHFRPH�LQYLVLEOH¶´��S�������2(3�
PDNHV�H/HDUQLQJ�SUDFWLFHV�PRUH�H[SOLFLW�E\�DGRSWLQJ�SHGDJRJLF�LQQRYDWLRQ��IRU�H[DPSOH��SHHU�UHYLHZ�RI�RSHQ�
DVVLJQPHQWV��RU�FROODERUDWLYH�SURMHFWV�RI�RSHQ�FR�FRQVWUXFWLRQ��2(5��WKHQ��RSHUDWHV�DV�VHW�RI�DGDSWDEOH�
H[DPSOHV��7ZR�H[DPSOHV�LQ�SUDFWLFH�IROORZ��
�
� �
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���&KLQHVH�������
�
7KH�&KLQHVH������XQLW�SURYLGHV�D�JRRG�H[DPSOH�RI�ERWK�XQLW�GHOLYHU\�DQG�2(3�DVVHVVPHQW��5HVRXUFHV�RU�
WUDQVPLVVLEOH�FRQWHQW�LV�SURYLGHG�IRU�&KLQHVH�VWXGHQWV�RQ�D�*RRJOH�VLWH�ZKLFK�LV�D�VKDUHG�FROODERUDWLYH�UHVRXUFH�
GHYHORSHG�E\�D�WHDFKLQJ�DFDGHPLF�DQG�D�FROOHDJXH�DW�DQ�LQWHUVWDWH�XQLYHUVLW\��WRJHWKHU�SURYLGLQJ�D�SRUWDEOH�DQG�
UHSOLFDEOH�GLJLWDO�UHVRXUFH��2SHQ�VKDULQJ�RI�WHDFKLQJ�UHVRXUFHV�RQ�WKH�LQWHUQHW�LV�SHUPLVVLEOH��DQG�LQGHHG�
HQFRXUDJHG��E\�WKH�/D�7UREH�8QLYHUVLW\�LQWHOOHFWXDO�SURSHUW\�SROLF\��/D�7UREH�8QLYHUVLW\��������7KLV�
FROODERUDWLRQ�RIIHUV�D�ZD\�WR�VKDUH�FXUULFXOXP�GHYHORSPHQW�HIIRUW��H[WHQG�WHDFKLQJ�DQG�WKH�GHYHORSPHQW�RI�
WHDFKLQJ�UHVRXUFHV�EH\RQG�LQVWLWXWLRQDO�ERXQGDULHV��HQDEOLQJ�SRWHQWLDO�IRU�TXDOLW\�LPSURYHPHQW�WKURXJK�SHHU�
UHYLHZ�E\�VWDII��7KH�*RRJOH�VLWH�DOVR�RIIHUV�VWXGHQWV�DQ�LPPHUVLYH�ODQJXDJH�LQWHUIDFH�QRW�DYDLODEOH�ZLWK�WKH�
FXUUHQW�/06��
�
7KLV�XQLW�RIIHUV�VWXGHQWV�D�QXPEHU�RI�RSSRUWXQLWLHV�WR�FROODERUDWH�³RSHQO\´�RQ�WUDQVODWLRQ�H[HUFLVHV�WKURXJK�ERWK�
LQ�FODVV�XVH�RI�*RRJOH�GRFV��DQG�WKURXJK�WKH�0DUFR�3ROR�3URMHFW��7KH�0DUFR�3ROR�3URMHFW�LV�D�QRW�IRU�SURILW�
RUJDQLVDWLRQ�WKDW�XVHV�WKH�SRVVLELOLWLHV�RI�RQOLQH�FROODERUDWLRQ�WR�LPSURYH�FXOWXUDO�DQG�OLQJXLVWLF�XQGHUVWDQGLQJ�
EHWZHHQ�&KLQD�DQG�ZHVWHUQ�FRXQWULHV��7KLV�ZHEVLWH�DOVR�VHUYHV�DV�D�FROODERUDWLYH�WUDQVODWLRQ�SODWIRUP��ZKHUH�
VWXGHQWV�FDQ�SUDFWLVH�WKHLU�WUDQVODWLRQ�VNLOOV�RQ�DXWKHQWLF�PDWHULDO�DQG�UHFHLYH�IHHGEDFN�RQ�WKHLU�WUDQVODWLRQ�IURP�
RWKHU��PRUH�DGYDQFHG�XVHUV��SURYLGLQJ�DQ�RSSRUWXQLW\�IRU�VWXGHQWV�WR�SDUWLFLSDWH�LQ�JOREDO�NQRZOHGJH�QHWZRUNV��
7KLV�H[DPSOH�KLJKOLJKWV�WKH�LPSRUWDQFH�RI�GHILQLQJ�WKH�UHVRXUFH�DVSHFW�RI�2(3�DV�SUDFWLFHV�±�VRPHWKLQJ�\RX�GR��
UDWKHU�WKDQ�VRPHWKLQJ�\RX�DFFHVV��
�
���/D�7UREH�+HDOWK�6FLHQFHV�RQ�:LNLYHUVLW\�
�
/D�7UREH�+HDOWK�6FLHQFHV�KDV�EHHQ�HVWDEOLVKHG�DV�D�FDWHJRU\�LQ�:LNLYHUVLW\��ZKHUH�WKH�)DFXOW\�RI�+HDOWK�
6FLHQFHV�LV�SLORWLQJ�WKH�GHYHORSPHQW�RI�2(5�DQG�2(3��,Q�MXVW�VL[�PRQWKV�����SURMHFWV�ZHUH�GHYHORSHG�XQGHU�
WKLV�FDWHJRU\��UDQJLQJ�IURP�XQLW�RXWOLQHV�DQG�FXUULFXOXP�WKURXJK�WR�SURIHVVLRQDO�GHYHORSPHQW�SURMHFW�
FRRUGLQDWLRQ��$�SLORW�RI�2(3�ZDV�DSSURYHG�E\�WKH�IDFXOW\�LQ�1RYHPEHU�������DQG�WKH�WHDFKLQJ�DQG�OHDUQLQJ�
WHDP�KDV�EHHQ�HQFRXUDJLQJ�WKH�XVH�RI�SRSXODU�SODWIRUPV�VXFK�DV�WKH�:LNLPHGLD�SURMHFWV�WR�LPSOHPHQW�WKDW�SLORW��
�
7KH�:LNLPHGLD�SURMHFWV�KDYH�EHHQ�XVHG�DV�GHYHORSPHQW�VSDFHV�DQG�KDYH�H[SRVHG�VWDII�WR�WKH�FRQVLGHUDWLRQV�RI�
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L%RRNVWRUH��



�

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

x� ,QVWLWXWLRQDO�GLJLWDO�UHSRVLWRULHV�FDQ�H[WHQG�EH\RQG�WKH�PRGHO�RI�WUDGLWLRQDO�OLEUDU\�FDWDORJXHV�WR�FRQQHFW�WR�
RSHQ�V\VWHPV�DQG�HQDEOH�GLVVHPLQDWLRQ�RI�FRQWHQW�DV�2(5��5HSRVLWRULHV�FDQ�DOVR�EH�GHYHORSHG�DV�IHGHUDWHG��
RSHQ�DQG�VKDUHDEOH�ZLWK�RWKHU�LQVWLWXWLRQDO�UHSRVLWRULHV��

x� 2(5�EULQJV�WKH�SRWHQWLDO�IRU�RSHQ�SXEOLVKLQJ�RI�ERWK�UHVHDUFK�RXWSXWV�DQG�WHDFKLQJ�DQG�OHDUQLQJ�UHVRXUFHV�
WKURXJK�WKH�VDPH�PHDQV�LQ�D�UHSRVLWRU\��ZLWK�WKH�UHFRJQLWLRQ�WKURXJK�DWWULEXWLRQ�DQG�FLWDWLRQ�LQ�ERWK�FDVHV��

x� $Q�LQGLFDWRU�RI�HPEHGGLQJ�2(3�LV�WKH�ZRUN�RI�FXUULFXOXP�GHVLJQ��KRZ�UHDGLO\�FDQ�LQVWLWXWLRQDO�2(5�EH�
DGDSWHG�IRU�ORFDO�SURMHFWV��DQG�WR�ZKDW�H[WHQW�DUH�SUDFWLFHV�DQG�UHVRXUFHV�DEOH�WR�EH�VKDUHG�LQ�WKH�2(5�
FRPPXQLW\"�

�
7KHUH�DUH�DWWHQGDQW�VHQVLWLYLWLHV�DERXW�GLJLWDO�DUWHIDFWV�DQG�UHVRXUFHV�WKUHDWHQLQJ�DFDGHPLF�RZQHUVKLS�RI�FRQWHQW��
DQG�RWKHUV�KDYH�QRWHG�WKH�XQVHWWOLQJ�HIIHFWV�RI�GLJLWDO�NQRZOHGJH�DQG�SUDFWLFH�RQ�DFDGHPLF�LGHQWLW\�DQG�
DXWKRULW\��/DQG�SRLQWV�WR�WKH�ZD\�WKDW�RQOLQH�LQWHUDFWLRQ��FKDUDFWHULVHG�DV�:HE�������RIWHQ�VLWV�XQFRPIRUWDEO\�
ZLWKLQ�H[LVWLQJ�KLJKHU�HGXFDWLRQ�SUDFWLFH�DQG�³WH[WXDO�LQVWDELOLW\��DFFRUGLQJ�WR�%DUQHWW��������FRPHV�WR�IXQFWLRQ�
DV�D�UHIOHFWLRQ�RI�LQVWDELOLW\�LQ�WKH�XQLYHUVLW\¶V�LGHD�RI�LWVHOI´��/DQG�������S�������
�
,Q�WKLV�VHQVH��GHILQLQJ�³RSHQ´�JLYHV�DJHQF\�WR�SDUWLFLSDWH�LQ�WKLV�FKDQJH��ZKLOH�DFNQRZOHGJLQJ�DQG�IRFXVLQJ�RQ�
DVSHFWV�RI�WKH�GLJLWDO�ZKLFK�FRXOG�JLYH�ULVH�WR�H[SORLWDWLRQ��$�LQVWLWXWLRQDO�SROLF\�RU�VWUDWHJ\�WKDW�SURYLGHV�D�
UDWLRQDOH�DQG�ZRUNDEOH�GHILQLWLRQ�RI�2(3��DOORZLQJ�IRU�YDULDWLRQ�LQ�FRQWH[WV��FRXOG�HQFRXUDJH�WKH�SUDFWLFH��
DGRSWLRQ��DQG�SURGXFWLRQ�RI�RSHQ�DQG�VKDUDEOH�UHVRXUFHV��7KH�TXHVWLRQ�UHPDLQV�DV�WR�KRZ�WKH�³RSHQLVK´�DFWLYLW\�
PHQWLRQHG�DERYH�FRXOG�EH�HQKDQFHG�WKURXJK�LQVWLWXWLRQ�VWUDWHJ\�DQG�DQ�2(5�VSDFH��
�
7R�HVWDEOLVK�2(3�UHTXLUHV�DQ�LQWHJUDWHG�LQVWLWXWLRQDO�FKDQJH�SURFHVV�LQ�ZKLFK�WRS�GRZQ��SROLF\�OHYHO�VXSSRUW�
PHHWV�VLWXDWHG�DQG�VWUDWHJLF�H[HPSODU\�SURMHFWV��2QH�GLUHFWLRQ�LV�LQGLFDWHG�LQ�1HDU\�	�:LQQ¶V��������SURSRVDO�
WR�³UHIDVKLRQ�WKH�XQLYHUVLW\´�DQG�FKDOOHQJH�WKH�SURGXFWLRQ�RI�DFDGHPLF�NQRZOHGJH��,Q�WKLV�VFHQDULR��WHDFKLQJ�DQG�
OHDUQLQJ�FRQWHQW�VKDUH�WKH�VDPH�SUDFWLFHV�DV�UHVHDUFK�RXWSXW��WKURXJK�D�SURFHVV�RI�RSHQ�DQG�SXEOLF�NQRZOHGJH�
FUHDWLRQ��7KH�DOWHUQDWLYH�LV�WR�DFFHSW�WKH�³EXVLQHVV�DV�XVXDO´�SUDFWLFHV�RI�SXEOLVKHUV�LQ�KLJKHU�HGXFDWLRQ�WKDW�RIIHU�
VLJQLILFDQW�UHVWULFWLRQV�WR�DFFHVV�DQG�FRVW�WR�VWXGHQWV�DQG�LQVWLWXWLRQV��
�
5HIHUHQFHV�
�
$QGUHDWRV��$��	�.DWVRXOLV��6���������8VLQJ�2SHQ�(GXFDWLRQDO�5HVRXUFHV�LQ�&RXUVH�6\OODEL��$PHULFDQ�-RXUQDO�

RI�'LVWDQFH�(GXFDWLRQ����������������5HWULHYHG�RQ����$XJXVW������IURP�
KWWS���G[�GRL�RUJ������������������������������

$XVWUDOLDQ�1DWLRQDO�'DWD�6HUYLFH����������'DWD�5HXVH��5HWULHYHG����-XQH������IURP��
KWWS���ZZZ�DQGV�RUJ�DX�GLVFRYHU\�UHXVH�KWPO�

$XVWUDOLDQ�5HVHDUFK�&RXQFLO����������$5&�2SHQ�$FFHVV�3ROLF\��5HWULHYHG����-XQH������IURP�
KWWS���ZZZ�DUF�JRY�DX�DSSOLFDQWV�RSHQBDFFHVV�KWP�

$XV*2$/����������$XV*2$/�LV�RQOLQH��5HWULHYHG����-XQH������IURP�
KWWS���EORJ�DXVJRDO�JRY�DX������������ODXQFK�DXVJRDO�LV�RQOLQH��

%DUDQLXN��5�*��	�%XUUXV��&�6����������9LHZSRLQW��*OREDO�:DUPLQJ�7RZDUG�2SHQ�(GXFDWLRQDO�5HVRXUFHV��
&RPPXQLFDWLRQ�RI�WKH�$&0�������������GRL����������������

%HHWKDP��+���/LWWOHMRKQ��$���	�0F*LOO��/����������%H\RQG�FRPSHWHQFH��GLJLWDO�OLWHUDFLHV�DV�NQRZOHGJH�SUDFWLFHV��
DQG�LPSOLFDWLRQV�IRU�OHDUQHU�GHYHORSPHQW��/LWHUDF\�LQ�WKH�'LJLWDO�8QLYHUVLW\��&DOHGRQLDQ�8QLYHUVLW\��
*ODVJRZ��5HWULHYHG����-XQH������IURP�KWWS���ZZZ�HVUF�DF�XN�P\�HVUF�JUDQWV�5(6��������
�����RXWSXWV�UHDG������������ED��HE�����I�F���F������D�

%ODFNDOO��/����������2SHQ�2QOLQH�&RXUVHV�DQG�0DVVLYHO\�8QWROG�6WRULHV��5HWULHYHG���2FWREHU�IURP�
KWWS���HQ�ZLNLYHUVLW\�RUJ�ZLNL�8VHU�/HLJKEODFNDOO�2SHQB2QOLQHB&RXUVHVBDQGB0DVVLYHO\BXQWROGBVWRULHV�

%|KP��6���������0D\������2SHQ�DFFHVV�LQLWLDWLYHV�WR�EHQHILW�WKH�DFDGHP\��7KH�7LPHV��5HWULHYHG����-XQH������
IURP�KWWS���ZZZ�WLPHVKLJKHUHGXFDWLRQ�FR�XN�FRPPHQW�RSLQLRQ�RSHQ�DFFHVV�LQLWLDWLYHV�WR�EHQHILW�WKH�
DFDGHP\���������DUWLFOH�

%RVVX��&���%URZQ��0���	�%XOO��'����������'R�2SHQ�(GXFDWLRQDO�5HVRXUFHV�UHSUHVHQW�DGGLWLRQDO�FKDOOHQJHV�RU�
DGYDQWDJHV�WR�WKH�FXUUHQW�FOLPDWH�RI�FKDQJH�LQ�WKH�$XVWUDOLDQ�KLJKHU�HGXFDWLRQ�VHFWRU"�,Q�0��%URZQ��0��
+DUWQHWW�	�7��6WHZDUW��(GV����)XWXUH�FKDOOHQJHV��VXVWDLQDEOH�IXWXUHV��$VFLOLWH�FRQIHUHQFH���SS�����������
:HOOLQJWRQ��5HWULHYHG����-XQH������IURP�KWWS���ZZZ�DVFLOLWH�����RUJ�LPDJHV�FXVWRP�ERVVX�BFDULQDB�
BGRBRSHQ�SGI�

%UDGOH\��'���1RRQDQ��3���1XJHQW��+��	�6FDOHV��%����������5HYLHZ�RI�$XVWUDOLDQ�+LJKHU�(GXFDWLRQ��)LQDO�5HSRUW��
5HWULHYHG���2FWREHU������IURP�
KWWS���ZZZ�LQQRYDWLRQ�JRY�DX�+LJKHU(GXFDWLRQ�'RFXPHQWV�5HYLHZ�3')�+LJKHU���(GXFDWLRQ���5HYLHZ
BRQH���GRFXPHQWB���SGI�



�

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

%XHQR�GH�OD�)XHQWH��*���5REHUWVRQ��5��	�%RRQ��6����������7KH�UROHV�RI�OLEUDULHV�DQG�LQIRUPDWLRQ�SURIHVVLRQDOV�
LQ�2SHQ�(GXFDWLRQDO�5HVRXUFHV��2(5��LQLWLDWLYHV��-RLQW�,QIRUPDWLRQ�6\VWHPV�&RPPLWWHH��-,6&��&HWLV�
5HSRUW��5HWULHYHG����-XQH������IURP�KWWS���SXEOLFDWLRQV�FHWLV�DF�XN����������

&RQROH��*����������'HVLJQLQJ�IRU�/HDUQLQJ�LQ�DQ�2SHQ�:RUOG��1HZ�<RUN��6SULQJHU��
'HSDUWPHQW�RI�)LQDQFH�DQG�'HUHJXODWLRQ����������*RYHUQPHQW�5HVSRQVH�WR�WKH�5HSRUW�RI�WKH�*RYHUQPHQW�����

7DVNIRUFH��5HWULHYHG���2FWREHU������IURP�
KWWS���ZZZ�ILQDQFH�JRY�DX�SXEOLFDWLRQV�JRYUHVSRQVH��UHSRUW�GRF�*RYHUQPHQW�5HVSRQVH�WR�*RY�����
5HSRUW�SGI�

'RKQ��1��%����������:HE������,QKHUHQW�WHQVLRQV�DQG�HYLGHQW�FKDOOHQJHV�IRU�HGXFDWLRQ��,QWHUQDWLRQDO�-RXUQDO�RI�
&RPSXWHU�6XSSRUWHG�&ROODERUDWLYH�/HDUQLQJ�����������������https://doi.org/10.1007/s11412-009-9066-8 

'¶$QWRQL��6����������2SHQ�(GXFDWLRQDO�5HVRXUFHV��UHYLHZLQJ�LQLWLDWLYHV�DQG�LVVXHV��2SHQ�/HDUQLQJ��7KH�
-RXUQDO�RI�2SHQ�DQG�'LVWDQFH�/HDUQLQJ������������GRL���������������������������� 

*HVHU��*����������2SHQ�HGXFDWLRQDO�SUDFWLFHV�DQG�UHVRXUFHV��2/&26�5RDGPDS�������2SHQ�H/HDUQLQJ�&RQWHQW�
2EVHUYDWRU\�6HUYLFHV��5HWULHYHG���2FWREHU������IURP� 
KWWS���ZZZ�ROFRV�RUJ�FPV�XSORDG�GRFV�ROFRVBURDGPDS�SGI� 

+HPPL��$���%D\QH��6���	�/DQG��5����������7KH�DSSURSULDWLRQ�DQG�UHSXUSRVLQJ�RI�VRFLDO�WHFKQRORJLHV�LQ�KLJKHU�
HGXFDWLRQ��-RXUQDO�RI�&RPSXWHU�$VVLVWHG�/HDUQLQJ����������������GRL����������M����������������������[�� 

+LJKHU�(GXFDWLRQ�$FDGHP\����������2SHQ�(GXFDWLRQDO�5HVRXUFHV��2(5���5HWULHYHG���2FWREHU������IURP�
KWWS���ZZZ�KHDFDGHP\�DF�XN�RHU�

,QVWLWXWH�RI�(OHFWULFDO�DQG�(OHFWURQLFV�(QJLQHHUV��,(((��������������������������±�,(((�6WDQGDUG�IRU�/HDUQLQJ�
2EMHFW�0HWDGDWD��5HWULHYHG���2FWREHU������IURP� 

KWWS���VWDQGDUGV�LHHH�RUJ�ILQGVWGV�VWDQGDUG����������������KWPO� 
-RKQVRQ��/���$GDPV�%HFNHU��6���&XPPLQV��0���(VWUDGD��9���)UHHPDQ��$���	�/XGJDWH��+����������10&�+RUL]RQ�

5HSRUW�������+LJKHU�(GXFDWLRQ�(GLWLRQ��$XVWLQ��7H[DV��7KH�1HZ�0HGLD�&RQVRUWLXP��5HWULHYHG����-XQH�
������IURP�KWWS���ZZZ�QPF�RUJ�SXEOLFDWLRQV������KRUL]RQ�UHSRUW�KLJKHU�HG� 

/DQG��5����������'LIIHUHQFH�DQG�GLVFRQWLQXLW\��PDNLQJ�PHDQLQJ�WKURXJK�K\SHUWH[WV��,Q�5��/DQG�	�6��%D\QH�
�(GV����'LJLWDO�'LIIHUHQFH��3HUVSHFWLYHV�RQ�2QOLQH�/HDUQLQJ��SS����������5RWWHUGDP��6HQVH�3XEOLVKHUV��
5HWULHYHG����-XQH�������IURP�
KWWS���ZZZ�HGXFDXVH�HGX�5HVRXUFHV�%H\RQG2(56KLIWLQJ)RFXVWR2SHQ(G��������

/D�7UREH�8QLYHUVLW\����������,QWHOOHFWXDO�3URSHUW\�3ROLF\��5HWULHYHG���2FWREHU������IURP�
KWWS���ZZZ�ODWUREH�HGX�DX�SROLF\�GRFXPHQWV�LQWHOOHFWXDO�SURSHUW\�SROLF\�SGI�

/D�7UREH�8QLYHUVLW\����������)XWXUH�5HDG\��6WUDWHJLF�3ODQ��/D�7UREH�8QLYHUVLW\��5HWULHYHG���2FWREHU������
IURP�KWWS���ZZZ�ODWUREH�HGX�DX�DERXW�GRZQORDGV�)XWXUH�5HDG\�6WUDWHJLF�3ODQ�����������SGI�

0DFNHQ��&���6RXWHU��.���5LGGOH��0���6FDQORQ��&��	�-DUYLV��7����������%H\RQG�������,PDJLQLQJ�WKH�)XWXUH�RI�
/HDUQLQJ�DW�/D�7UREH�8QLYHUVLW\��5HSRUW�RI�WKH�5DGLFDO�/HDUQLQJ�3URMHFW��/D�7UREH�8QLYHUVLW\��

1DWLRQDO�+HDOWK�DQG�0HGLFDO�5HVHDUFK�&RXQFLO��1+05&�����������'LVVHPLQDWLRQ�RI�5HVHDUFK�)LQGLQJV��
5HWULHYHG����-XQH������IURP�KWWS���ZZZ�QKPUF�JRY�DX�JUDQWV�SROLF\�GLVVHPLQDWLRQ�UHVHDUFK�ILQGLQJV�

1HDU\��0��	�:LQQ��-����������7KH�VWXGHQW�DV�SURGXFHU��UHLQYHQWLQJ�WKH�VWXGHQW�H[SHULHQFH�LQ�KLJKHU�HGXFDWLRQ��
7KH�IXWXUH�RI�KLJKHU�HGXFDWLRQ��SROLF\��SHGDJRJ\�DQG�WKH�VWXGHQW�H[SHULHQFH��SS������������/RQGRQ��
&RQWLQXXP��5HWULHYHG����-XQH������IURP�KWWS���HSULQWV�OLQFROQ�DF�XN�������

2QOLQH�3RUWDO�IRU�$GYDQFHG�/HDUQLQJ��23$/����������%H\RQG�2(5�±�6KLIWLQJ�)RFXV�IURP�5HVRXUFHV�WR�
3UDFWLFHV��7KH�23$/�5HSRUW�������2SHQ�(GXFDWLRQ�4XDOLW\�,QLWLDWLYH��5HWULHYHG����-XQH������IURP�
KWWS���ZZZ�HGXFDXVH�HGX�5HVRXUFHV�%H\RQG2(56KLIWLQJ)RFXVWR2SHQ(G��������

2SHQ�(GXFDWLRQ�:RUNLQJ�*URXS�������D���2SHQ�(GXFDWLRQ�:HHN������/D�7UREH�8QLYHUVLW\�2SHQ�&RQIHUHQFH��
/D�7UREH�8QLYHUVLW\��5HWULHYHG���2FWREHU������IURP�
KWWS���HQ�ZLNLYHUVLW\�RUJ�ZLNL�2SHQB(GXFDWLRQB:HHNB�����/DB7UREHB8QLYHUVLW\B2SHQB&RQIHUHQFH�

2SHQ�(GXFDWLRQ�:RUNLQJ�*URXS�������E���'LVFXVVLRQ�SDSHU�RQ�RSHQ�HGXFDWLRQ��/D�7UREH�8QLYHUVLW\�0D\��
5HWULHYHG����-XQH������IURP�KWWS���KGO�KDQGOH�QHW���������������

3ULFH��6��	�2OLYHU��0����������$�IUDPHZRUN�IRU�FRQFHSWXDOLVLQJ�WKH�LPSDFW�RI�WHFKQRORJ\�RQ�WHDFKLQJ�DQG�
OHDUQLQJ��(GXFDWLRQ��7HFKQRORJ\�	�6RFLHW\����������SS��������

5LGGOH��0���-HOOH\��5���6DHHG��1���IRUWKFRPLQJ���7RZDUGV�GHYHORSLQJ�RSHQ�HGXFDWLRQDO�UHVRXUFHV��2(5V��IRU�
)LUVW�<HDU�%XVLQHVV�FRXUVHV��

7UHPDLQ��%����������2SHQ�GDWD�EHQHILWV�SXEOLF�DQG�HFRQRP\��%HHKLYH�JRYW�Q]��5HWULHYHG����-XQH������IURP��
KWWS���EHHKLYH�JRYW�Q]�UHOHDVH�RSHQ�GDWD�EHQHILWV�SXEOLF�DQG�HFRQRP\�

7URXQVRQ��$���������-DQXDU\�����/D�7UREH
V�SRGFDVW�RQ�1HUR�LQ�L7XQHV
�WRS�����7KH�$XVWUDOLDQ��5HWULHYHG���
2FWREHU������IURP�KWWS���ZZZ�WKHDXVWUDOLDQ�FRP�DX�KLJKHU�HGXFDWLRQ�OD�WUREHV�SRGFDVW�RQ�QHUR�LQ�LWXQHV�
WRS����VWRU\�H�IUJFM[����������������

:HOOHU��0����������7KH�'LJLWDO�6FKRODU��+RZ�7HFKQRORJ\�LV�7UDQVIRUPLQJ�6FKRODUO\�3UDFWLFH��/RQGRQ��
%ORRPVEXU\�3XEOLVKLQJ� https://doi.org/10.5040/9781849666275�

https://doi.org/10.1007/s11412-009-9066-8
https://doi.org/10.5040/9781849666275%ED%AF%80%ED%B0%83


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

:HQN��%����������2SHQ�HGXFDWLRQDO�UHVRXUFHV��2(5��LQVSLUH�WHDFKLQJ�DQG�OHDUQLQJ��,(((�('8&21�(GXFDWLRQ�
(QJLQHHULQJ�������SS�����������GRL���������('8&21���������������

$XWKRU�FRQWDFW�GHWDLOV��-RKQ�+DQQRQ��M�KDQQRQ#ODWUREH�HGX�DX�

3OHDVH�FLWH�DV��+DQQRQ��-���%LVVHW��'���%ODFNDOO��/���+XJJDUG��6���-HOOH\��5���-RQHV��0���«�6DGOHU��5���������� 
$FFHVVLEOH��UHXVDEOH�DQG�SDUWLFLSDWRU\��,QLWLDWLQJ�RSHQ�HGXFDWLRQ�SUDFWLFHV��,Q�+��&DUWHU��0��*RVSHU�DQG�-�� 
+HGEHUJ��(GV����(OHFWULF�'UHDPV��3URFHHGLQJV�DVFLOLWH������6\GQH\���SS�����������
https://doi.org/10.14742/apubs.2013.1365
&RS\ULJKW��������-RKQ�+DQQRQ��

7KH� DXWKRU�V�� DVVLJQ� WR� DVFLOLWH� DQG� HGXFDWLRQDO� QRQ�SURILW� LQVWLWXWLRQV�� D� QRQ�H[FOXVLYH� OLFHQFH� WR� XVH� WKLV� 
GRFXPHQW� IRU� SHUVRQDO� XVH� DQG� LQ� FRXUVHV� RI� LQVWUXFWLRQ�� SURYLGHG� WKDW� WKH� DUWLFOH� LV� XVHG� LQ� IXOO� DQG� WKLV� 
FRS\ULJKW� VWDWHPHQW� LV� UHSURGXFHG��7KH� DXWKRU�V�� DOVR�JUDQW� D� QRQ�H[FOXVLYH� OLFHQFH� WR� DVFLOLWH� WR�SXEOLVK� WKLV� 
GRFXPHQW�RQ�WKH�DVFLOLWH�ZHE�VLWH�DQG�LQ�RWKHU�IRUPDWV�IRU�WKH�3URFHHGLQJV�DVFLOLWH�6\GQH\�������$Q\�RWKHU�XVH� 
LV�SURKLELWHG�ZLWKRXW�WKH�H[SUHVV�SHUPLVVLRQ�RI�WKH�DXWKRU�V���

https://doi.org/%ED%AF%80%ED%B0%94%ED%AF%80%ED%B0%93%ED%AF%80%ED%B0%91%ED%AF%80%ED%B0%94%ED%AF%80%ED%B0%97%ED%AF%80%ED%B0%9A%ED%AF%80%ED%B0%97%ED%AF%80%ED%B0%95%ED%AF%80%ED%B0%92%ED%AF%80%ED%B1%84%ED%AF%80%ED%B1%93%ED%AF%80%ED%B1%98%ED%AF%80%ED%B1%85%ED%AF%80%ED%B1%96%ED%AF%80%ED%B0%91%ED%AF%80%ED%B0%95%ED%AF%80%ED%B0%93%ED%AF%80%ED%B0%94%ED%AF%80%ED%B0%96%ED%AF%80%ED%B0%91%ED%AF%80%ED%B0%94%ED%AF%80%ED%B0%96%ED%AF%80%ED%B0%99%ED%AF%80%ED%B0%98

