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6XSSRUWLQJ�KLJK�OHYHO�OHDUQLQJ�WKURXJK�UHVHDUFK�EDVHG
PHWKRGV��$�IUDPHZRUN�IRU�FRXUVH�GHYHORSPHQW

0��3��5RDFK��3��%ODFNPRUH�	�-�$��'HPSVWHU
&HQWUH�IRU�$FDGHPLF�3UDFWLFH��8QLYHUVLW\�RI�:DUZLFN

,QWURGXFWLRQ

7KH�7HFKQRORJ\�(QKDQFHG�/HDUQLQJ�LQ�5HVHDUFK�/HG�,QVWLWXWLRQV��7(/5,��3URMHFW��IXQGHG�E\
+()&(�XQGHU�SKDVH���RI�WKH�7HDFKLQJ�DQG�/HDUQLQJ�7HFKQRORJ\�3URJUDPPH�DQG�EDVHG�DW�WKH
8QLYHUVLWLHV�RI�:DUZLFN�DQG�2[IRUG��ZDV�GHYHORSHG�DV�D�PHDQV�RI�HQFRXUDJLQJ�DFDGHPLF�VWDII
LQ�UHVHDUFK�OHG�LQVWLWXWLRQV�WR�PDNH�HIIHFWLYH�XVH�RI�OHDUQLQJ�WHFKQRORJLHV�LQ�WKHLU�WHDFKLQJ���7KH
SURMHFW�WHDP�QHHGHG�WR�GHDO�QRW�RQO\�ZLWK�WKH�XVXDO�SUREOHPV�LQ�VXFK�LQQRYDWLRQV��EXW�DOVR�WKH
SDUWLFXODU�FKDOOHQJHV�RI�D�UHVHDUFK�OHG�LQVWLWXWLRQ��LQ�ZKLFK�VWDII�DUH�KLJKO\�UHVHDUFK�RULHQWDWHG
DQG�LQFHQWLYHV�DUH�KHDYLO\�ZHLJKWHG�WRZDUGV�DFKLHYHPHQW�LQ�UHVHDUFK���7KH�WHDP�VRXJKW�WR�GR
WKLV�E\�HQFRXUDJLQJ�DFDGHPLF�VWDII�WR�PDNH�H[SOLFLW�OLQNV�EHWZHHQ�WKHLU�UHVHDUFK�DQG�WKHLU
WHDFKLQJ��PDNLQJ�XVH�RI�OHDUQLQJ�WHFKQRORJLHV�WR�GR�VR���$Q�HGXFDWLRQDO�IUDPHZRUN�IRU�FRXUVH
GHVLJQ�ZDV�GHYLVHG�DV�D�PHDQV�RI�DVVLVWLQJ�VWDII�LQ�WKLV�SURFHVV�

7KH�5HVHDUFK�DQG�7HDFKLQJ�/LQN�'HEDWH

7KH�WHDP�ZHUH�FRQVFLRXV�RI�WKH�KLJKO\�SROLWLFLVHG�GHEDWH�DERXW�VXSSRVHG�OLQNV�EHWZHHQ
UHVHDUFK�DQG�WHDFKLQJ���0DQ\�VWDII�LQ�UHVHDUFK�OHG�LQVWLWXWLRQV�FODLP�WKDW�UHVHDUFK�EHQHILFLDOO\
LQIRUPV�WHDFKLQJ���7KLV�EHOLHI�KDV�EHHQ�ZLGHO\�KHOG�IRU�PDQ\�\HDUV��5REELQV��������&HQWUD�
��������DQG�VHH�5DPVGHQ�DQG�0RVHV�������������DQG�+DWWLH�DQG�0DUVK������������IRU�D�UHKHDUVDO
RI�WKHVH�DUJXPHQWV���+RZHYHU��WKH�OLWHUDWXUH�LV�QRW�SDUWLFXODUO\�HQFRXUDJLQJ�IRU�WKLV�YLHZ���,W
KDV�EHHQ�DUJXHG�WKDW�VWXGLHV�DUH�LQFRQFOXVLYH��%UHZ�DQG�%RXG�������������RU�WKDW�WKH
FRUUHODWLRQV�DUH�QRW�VWDWLVWLFDOO\�VLJQLILFDQW��)HOGPDQ��������RU�WKDW�FRUUHODWLRQV�KDYH�QRW�EHHQ
IRXQG��(OWRQ�������������+DWWLH�DQG�0DUVK��������RU�HOVH�WKDW�WKHUH�DUH�FRUUHODWLRQV��EHWZHHQ
7HDFKLQJ�4XDOLW\�$VVHVVPHQW�DQG�5HVHDUFK�$VVHVVPHQW�H[HUFLVHV��EXW�WKDW�WKLV�LV�DQ�HUURU�RI
´GHGXFLQJ�FDXVDWLRQ�IURP�FRUUHODWLRQµ��-HQNLQV�����������DQG�WKDW�D�WKLUG�IDFWRU�LV�LQ�SOD\�
2WKHUV�ILQG�D�ZHDN�QHJDWLYH�FRUUHODWLRQ�EHWZHHQ�WKH�OHYHO�RI�UHVHDUFK�DFWLYLW\�DQG�VWXGHQW
VDWLVIDFWLRQ��5DPVGHQ�DQG�0RVHV���������DOWKRXJK�WKH�HIIHFW�RQ�VWXGHQW�OHDUQLQJ�ZDV�QRW�D
IDFWRU�LQ�WKH�VWXG\���$�ODWHU�VWXG\�WHVWHG�IRU�FRJQLWLYH�DQG�DIIHFWLYH�GHYHORSPHQW�WRR��DQG�IRXQG
QHJDWLYH�FRUUHODWLRQV��$VWLQ����������2WKHUV�DJDLQ�DUH�DGDPDQW�WKDW�WKHUH�LV�QR�OLQN�DW�DOO��*LEEV�
��������&HUWDLQO\�WKH�JDS�EHWZHHQ�UKHWRULF�DQG�UHDOLW\�LV�RIWHQ�D�ODUJH�RQH��(QWZLVWOH��������

+RZHYHU��WKHUH�KDYH�EHHQ�FRXQWHUFODLPV�WKDW�VWXGHQWV�VHH�DGYDQWDJHV�DV�ZHOO�DV�GLVDGYDQWDJHV
LQ�WKHLU�OHFWXUHUV·�UHVHDUFK�DFWLYLW\��DQG�WKDW�WKH�IRUPHU�KDYH�EHHQ�PLVUHSUHVHQWHG�LQ�SUHYLRXV
VWXGLHV���7KH�SUREOHP�LV�RQH�RI�UHVHDUFK�PDQDJHPHQW��/LQGVD\����������(OWRQ�FULWLFLVHV�WKH
YDOLGLW\��UHOLDELOLW\�DQG�QDLYHW\�RI�PDQ\�VWXGLHV��������������VLQFH�ERWK�WHDFKLQJ�DQG�UHVHDUFK
DUH�´FRPSOLFDWHG�KXPDQ�DFWLYLWLHVµ���+H�SURSRVHV�WKDW�TXDQWLWDWLYH�PHWKRGV�ZLOO�QRW�GR�
FODLPLQJ�WKDW�WR�XQGHUVWDQG�WKH�UHODWLRQVKLS�DW�GHSDUWPHQWDO�RU�LQVWLWXWLRQDO�OHYHO�UHTXLUHV�D
KLVWRULFDO�DQG�HWKQRJUDSKLF�DSSURDFK����%UHZ�DQG�%RXG�OLVW�PHWKRGRORJLFDO�GLIILFXOWLHV�LQ�VXFK
VWXGLHV��������������)URP�D�PHWD�DQDO\VLV�RI����VWXGLHV��+DWWLH�DQG�0DUVK��������FRQFOXGH�WKDW
WKH�UHODWLRQVKLS�LV�]HUR�EXW�WKDW�IXWXUH�JRDOV�FRXOG�EH�WR�DGRSW�VWUDWHJLHV�WKDW�HQKDQFH�WKH
SRWHQWLDO�EHQHILWV�RI�OLQNLQJ�UHVHDUFK�DQG�WHDFKLQJ�
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6RPH�3RVVLEOH�/LQNV

:KDW�GRHV�VHHP�FOHDU�LV�WKDW�WKH�EHOLHI�WKDW�UHVHDUFK�LQIRUPV�WHDFKLQJ�SHUVLVWV��HYHQ�LQ�WKH�IDFH
RI�GHWDLOHG�VWXGLHV�DSSHDULQJ�WR�LQGLFDWH�WKH�FRQWUDU\��DV�KDV�EHHQ�QRWHG��:HEVWHU�������
1HXPDQQ����������$�QXPEHU�RI�FODLPV�DUH�FRPPRQO\�PDGH���)LUVWO\��LW�PLJKW�EH�DUJXHG�WKDW
DFWLYH�UHVHDUFKHUV�FDQ�LQFRUSRUDWH�WKH�IUXLWV�RI�WKHLU�UHVHDUFK�LQWR�WKH�FXUULFXOXP��$UWV�DQG
VRFLDO�VWXGLHV�DFDGHPLFV�RIWHQ�WKDQN�WKHLU�VWXGHQWV�IRU�LQVLJKWV�GHULYHG�IURP�VHPLQDUV�DQG�ZLOO
FODLP�WKDW�WKHLU�WHDFKLQJ�DQG�UHVHDUFK�DUH�FORVHO\�OLQNHG��7KH�FODLP�LV�KDUGHU�WR�VXVWDLQ�LQ�WKH
VFLHQFHV��ZKHUH�UHVHDUFKHUV�RIWHQ�EHOLHYH�WKDW�WKHLU�UHVHDUFK�LV�WRR�UHPRWH�IURP�WKH
XQGHUJUDGXDWH�FXUULFXOXP�WR�PDNH�WUDQVIHU�IHDVLEOH��6HFRQGO\��RQH�PLJKW�DUJXH�WKDW�WKH
H[LVWHQFH�RI�D�OLQN�GHSHQGV�RQ�WKH�W\SH�RI�OHDUQLQJ�FRQVLGHUHG�LQ�WHUPV�RI�DFTXLVLWLRQ�RI
NQRZOHGJH�DQG�VNLOOV��DEVWUDFWLRQ�RI�PHDQLQJ��LQWHUSUHWDWLRQ��LQTXLU\�DQG�FUHDWLYLW\��)HOGPDQ
�������IRXQG�KLJKHU�UHODWLRQVKLSV�EHWZHHQ�UHVHDUFK�DQG�WHDFKLQJ�LQ�WKH�VRFLDO�VFLHQFHV�DQG
KXPDQLWLHV�WKDQ�LQ�WKH�VFLHQFHV��5HLFK��5RVFK�DQG�&DWDQLD��������IRXQG�WKDW�WKH�FRPPRQ
IDFWRUV�RI�WHDFKLQJ�DQG�UHVHDUFK�ZHUH�GLVVHPLQDWLQJ�DQG�FRPPXQLFDWLQJ�NQRZOHGJH��ZKHUHDV
LQWHJUDWLQJ�NQRZOHGJH�DQG�DSSO\LQJ�NQRZOHGJH�ZHUH�PRUH�VSHFLILF�WR�WHDFKLQJ��DQG
GLVFRYHULQJ�DQG�FUHDWLQJ�NQRZOHGJH�ZHUH�PRUH�VSHFLILF�WR�UHVHDUFK�

$�IXUWKHU��YHU\�SUDJPDWLF��DUJXPHQW�LV�WKDW�UHVHDUFK�DWWUDFWV�UHVRXUFHV���EHWWHU�OLEUDULHV�DQG
HTXLSPHQW��PRUH�H[SHUW�VWDII���DQG�WKDW�WKHVH�LQHYLWDEO\�IHHG�LQWR�WKH�XQGHUJUDGXDWH
H[SHULHQFH���$QRWKHU�VXJJHVWLRQ�PD\�EH�WKDW�D�UHVHDUFK�HQYLURQPHQW�VRFLDOLVHV�VWXGHQWV�LQWR
WKH�ZD\V�RI�D�UHVHDUFK�FRPPXQLW\�DQG�WKH�FXOWXUH�RI�LQTXLU\�DQG�LQQRYDWLRQ���7KHVH�DUH
GLIILFXOW�RXWFRPHV�WR�PHDVXUH��EXW�WKH\�PD\�QRQHWKHOHVV�EH�YDOXDEOH��DQG�DUH�SUREDEO\�ZRUWK\
RI�PRUH�GHWDLOHG�UHVHDUFK�WKDQ�KDV�\HW�EHHQ�DWWHPSWHG�

,Q�FRQVLGHULQJ�WKH�GLUHFWLRQV�IRU�IXWXUH�UHVHDUFK�LQ�WKLV�DUHD��+DWWLH�DQG�0DUVK��������VXJJHVW
DQDO\VLV�RI�SRVVLEOH�OLQNV�RQ�WKH�EDVLV�RI�WKH�GLIIHULQJ�FRQFHSWLRQV�RU�
RULHQWDWLRQV
�RI�WHDFKLQJ
�:LOVRQ�DQG�:LOVRQ��������DQG�RI�OHDUQLQJ��0DUWRQ�DQG�6DOMR������E��0DUWRQ�DQG�5DPVGHQ�
�������/DUVVRQ��������GLVWLQJXLVKHV�EHWZHHQ�WHDFKLQJ�WKDW�LQYROYHV�WKH�SUHSDUDWLRQ�RI�FRQWHQW
WKDW�UHTXLUHV�OLWWOH�LQWHUSUHWDWLRQ�E\�WKH�VWXGHQW��DQG�WHDFKLQJ�ZKLFK�DLPV�WR�LQYROYH�VWXGHQWV�LQ
WKH�SURFHVV�RI�LQWHUSUHWDWLRQ�DQG�VWUXFWXULQJ��+DWWLH�DQG�0DUVK��������EHOLHYH�WKDW�LW�PD\�EH
PRVW�YDOXDEOH�WR��DVFHUWDLQ�WKH�ZKHWKHU�VWXGHQWV�FRQFHLYH�RI�OHDUQLQJ�PRUH�DV�UHSURGXFWLYH�RU
FRQVWUXFWLYLVW��WR�DVFHUWDLQ�WKH�WHDFKHUV
�EHOLHI�V\VWHP��DQG�FRPSDUH�WKHVH�WR�WKH��FRQFHSWLRQV�RI
UHVHDUFK��KHOG�ZLWKLQ�WKH�GLVFLSOLQH��%UHZ�DQG�%RXG�FULWLFLVH�WKH�´SRYHUW\�RI�FRQFHSWLRQV�RI
WHDFKLQJ�DQG�UHVHDUFKµ�LQ�WKH�VWXGLHV��DQG�DUJXH�WKDW�WKH�OLQN�LV�LQ�´WKH�DFWLYLW\�RI�OHDUQLQJµ
������������

6LQFH�WKH�FRQVWUXFWLRQ�RI�QHZ�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�LV�LQKHUHQWO\�D�SDUW�RI�UHVHDUFK�
ZH�EHOLHYH�WKH�PRVW�IUXLWIXO�DUHD�WR�H[SORUH�LV�WKDW�RI�WKH�SURFHVVHV�ZKLFK�UHVHDUFK�DQG�VWXGHQW
OHDUQLQJ�PD\�KDYH�LQ�FRPPRQ��,W�FRXOG�EH�DUJXHG���DQG�ZH�GR�VR�KHUH���WKDW�PDQ\�UHVHDUFK
SURFHVVHV�DUH�JRRG�OHDUQLQJ�SURFHVVHV�WKDW�KDYH�D�PRUH�JHQHUDO�DSSOLFDWLRQ���,I�WKDW�LV�VR��WKHQ
WKH�PRUH�LQVWLWXWLRQV�FDQ�HQFRXUDJH�WKHLU�XQGHUJUDGXDWHV�WR�WKLQN�DQG�ZRUN�OLNH�UHVHDUFKHUV
WKH�EHWWHU���7KHUH�DUH�FHUWDLQO\�VXSSRUWHUV�RI�WKLV�YLHZ���(OWRQ�DUJXHV�WKDW�WKHUH�DUH�WKUHH
DFWLYLWLHV�LQ�XQLYHUVLWLHV��WHDFKLQJ��VFKRODUVKLS�DQG�UHVHDUFK���6FKRODUVKLS���´QHZ�LQWHUSUHWDWLRQ
RI�ZKDW�LV�DOUHDG\�NQRZQµ��(OWRQ���������������LV�D�IHDWXUH�QRW�RQO\�RI�WHDFKLQJ�EXW�RI�PXFK
UHVHDUFK��SDUWLFXODUO\�LQ�WKH�KXPDQLWLHV���2QO\�LQ�´H[SHULPHQWDO�VHDUFK�IRU�QHZ�NQRZOHGJHµ�LV
WKHUH�D�ZHDN�OLQN�ZLWK�WHDFKLQJ��EXW�HYHQ�LQ�VXFK�D�FDVH��´UHVHDUFK�LQ�D�QDUURZ�ILHOG�UHTXLUHV
VFKRODUVKLS�LQ�D�ZLGHU�ILHOGµ��LELG���������,I�UHVHDUFK�LV�WR�LQIRUP�WHDFKLQJ��LW�PXVW�GR�VR�WKURXJK
VFKRODUVKLS��,Q�WKLV�VHQVH��.LQJPDQ�SURFODLPHG�WKDW��LW�LV�WKH�GXW\�RI�HYHU\�WHDFKHU�WR�HQJDJH�LQ
D�IRUP�RI�UHVHDUFK�ZKLFK�EHQHILWV�WHDFKLQJ��EXW�LW�GRHV�QRW�PHDQ�WKDW�WHDFKHUV�KDYH�WR�HQJDJH�LQ

IXQGDPHQWDO
�UHVHDUFK�������������
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7KH�7(/5,�$SSURDFK

7KH�7(/5,�WHDP�EHOLHYH�WKDW�LQ�UHVHDUFK�OHG�LQVWLWXWLRQV�LW�LV�PRUH�SURGXFWLYH�WR�VHHN�ZD\V�WR
KHOS�RQH�DFWLYLW\�WR�HQULFK�WKH�RWKHU�WKDQ�WR�VHH�WHDFKLQJ�DQG�UHVHDUFK�DV�XQUHODWHG�DFWLYLWLHV�RU
DV�SHUPDQHQWO\�RSSRVHG�FODLPV�RQ�DFDGHPLF�WLPH���2I�FRXUVH��HIIHFWLYH�OHDUQLQJ�GRHV�QRW
UHTXLUH�D�UHVHDUFK�HQYLURQPHQW���7KHUH�LV�QRW�D�JUHDW�GHDO��LQ�WHUPV�RI�WKH�SURFHVVHV�RI�OHDUQLQJ�
WKDW�LV�QHFHVVDULO\�XQLTXH�WR�UHVHDUFK�DFWLYLW\���$V�KDV�EHHQ�SRLQWHG�RXW�´$XWRQRP\�RI�HQTXLU\
DQG�WKH�UHFRJQLWLRQ�RI�WKH�XQFHUWDLQW\�DW�WKH�KHDUW�RI�NQRZOHGJH�GR�QRW�����EHORQJ�WR�DQ
H[FOXVLYH�JURXS���,QJULG�DQG�0RVHV��GDWH����+RZHYHU��WKH�WHDP�EHOLHYH�WKDW�FHUWDLQ
HQYLURQPHQWV��RI�ZKLFK�UHVHDUFK�OHG�LQVWLWXWLRQV�DUH�DQ�H[DPSOH��DUH�D�SDUWLFXODUO\�YDOXDEOH
SRWHQWLDO�UHVRXUFH�IRU�WKH�SXUSRVH��LI�H[SORLWHG�HIIHFWLYHO\��5RDFK��%ODFNPRUH�	�'HPSVWHU��������
,W�LV�UHDVRQDEOH�WR�VXSSRVH�WKDW�WKRVH�H[SHULHQFHG�LQ�UHVHDUFKLQJ�DQG�RWKHU�ULJRURXV
SURIHVVLRQDO�DSSOLFDWLRQV�RI�D�GLVFLSOLQH�ZLOO�KDYH�GHYHORSHG�FDSDELOLWLHV�WKDW�UHTXLUH��RU�DUH
LQIRUPHG�E\��D�UDQJH�RI�KLJKHU�OHYHO�FRJQLWLYH�VNLOOV���7KH�SURFHVVHV�WKH\�WKHPVHOYHV�XVH�WR
OHDUQ�LQ�UHVHDUFK�DQG�VFKRODUO\�SUDFWLFH�FDQ�KHOS�WKHP�WR�XQGHUVWDQG�DQG�VWUXFWXUH�VWXGHQWV·
OHDUQLQJ�DQG�WR�DVVHVV�WKH�GHYHORSPHQW�RI�VXFK�FDSDELOLWLHV�LQ�RWKHUV��,W�ZRXOG�FOHDUO\�EH
EHQHILFLDO�LI�VWXGHQWV�ZHUH�WKHPVHOYHV�WR�GHYHORS�WKHVH�VNLOOV��LQ�D�UHVHDUFK�OLNH�DSSURDFK�WR
OHDUQLQJ�WKDW�FRXOG�KHOS�WKHP�LQ�WKHLU�FXUUHQW�VWXGLHV�DQG�OD\�D�IRXQGDWLRQ�IRU�IXWXUH�DFWLYLW\
ZLWKLQ�DQG�EH\RQG�WKH�GLVFLSOLQH�

7KH�IRFXV�RI�WKH�7(/5,�SURMHFW�LV�WKHUHIRUH�RQ�ZKDW�UHVHDUFK�DQG�WHDFKLQJ�VKDUH���D�FXOWXUH�RI
SHUVRQDO�LQTXLU\��WKH�SURFHVV�RI�LQTXLU\�DQG�OHDUQLQJ��/LJKW���������$W�SUHVHQW�WKH�SRWHQWLDO
EHQHILW�RI�DFDGHPLFV·�UHVHDUFK�H[SHUWLVH�IRU�WHDFKLQJ�DQG�OHDUQLQJ�DSSURDFKHV�LV�QRW�DOZD\V
H[SORLWHG�IXOO\��DQG�WKLV�ZLOO�RQO\�FKDQJH�LI�D�FRQVFLRXV�HIIRUW�LV�PDGH�WKDW�LW�VKRXOG�GR�VR��:H
ZRXOG�FODLP�WKDW�LI�UHVHDUFK�OHG�LQVWLWXWLRQV�FDQ�OHDUQ�WR�EH�PRUH�H[SOLFLW�DERXW�WKH�ZD\V�LQ
ZKLFK�UHVHDUFK�FDQ�LQIRUP�WHDFKLQJ��WKHUH�PD\�EH�EHQHILWV�DFURVV�WKH�VHFWRU��VLQFH�WKH�QDWXUH�RI
KLJKHU�OHYHO�OHDUQLQJ�LQ�JHQHUDO�ZLOO�EH�LOOXPLQDWHG�

7KH�7(/5,�3URMHFW�KDV�IRFXVHG�RQ�WKH�FRJQLWLYH�VNLOOV�RI�UHVHDUFKHUV��GHILQHG�VRPH�RI�WKHP��DQG
VXJJHVWHG�KRZ�WKH\�FDQ�EH�GHYHORSHG�DQG�DVVHVVHG��7KH�HGXFDWLRQDO�IUDPHZRUN�GHVFULEHG�KHUH
LV�LQWHQGHG�WR�SURYLGH�D�JHQHUDO�LQVLJKW�LQWR�VRPH�RI�WKH�G\QDPLFV�RI�OHDUQLQJ�REVHUYHG�DQG
H[SHULHQFHG�E\�DFDGHPLFV�DQG�VWXGHQWV�LQ�UHVHDUFK�OHG�LQVWLWXWLRQV��7KH\�UHIOHFW�DQG�H[WHQG
HVWDEOLVKHG�HGXFDWLRQDO�WKHRULHV�RI�OHDUQLQJ�DQG�HIIHFWLYH�WHDFKLQJ�DQG�OHDUQLQJ�SUDFWLFHV�

,Q�SDUWLFXODU��ZH�KLJKOLJKW�WZR�HVVHQWLDOO\�FRPSOHPHQWDU\�IRUPV�RI�OHDUQLQJ��7KH�ILUVW�LV
DGRSWLYH�OHDUQLQJ��ZKLFK�LV�HVVHQWLDOO\�D�UHSURGXFWLYH�SURFHVV�DQG�LV�DSSURSULDWH�DIWHU�D
VLWXDWLRQ�KDV�EHHQ�GHILQHG��,W�UHTXLUHV�WKH�DSSOLFDWLRQ�RI�ZHOO�XQGHUVWRRG�NQRZOHGJH�DQG�WKH
PDVWHU\�RI�WRROV��WHFKQLTXHV�DQG�SURFHGXUHV�LQ�ERXQGHG�VLWXDWLRQV��$GRSWLYH�OHDUQLQJ�FDQ
SURGXFH�LPPHGLDWHO\�LPSUHVVLYH�UHVXOWV�EXW�PD\�EH�OHVV�WUDQVIHUDEOH�WR�RWKHU��OHVV�IDPLOLDU
VLWXDWLRQV��$GRSWLYH�OHDUQLQJ�DSSURDFKHV�GR�QRW��DQG�ZHUH�QRW�GHVLJQHG�WR��IRVWHU�WKH
GHYHORSPHQW�RI�DQ�LQGLYLGXDO
V�XQGHUVWDQGLQJ��EXW�VHUYH�WR�WUDQVIHU�HVWDEOLVKHG��ZHOO�
XQGHUVWRRG�FRQFHSWV�E\�WKH�OHDUQHU
V�DGRSWLRQ�RI�UXOHV��VWUXFWXUHV�DQG�SURFHGXUHV��7KH�VHFRQG
LV�DGDSWLYH�OHDUQLQJ��ZKLFK�UHTXLUHV�KLJKHU�OHYHO�WKLQNLQJ�LQ�PRUH�RSHQ�VLWXDWLRQV�DQG�LV
LQKHUHQWO\�D�FUHDWLYH��JHQHUDWLYH�DQG�UHIOHFWLYH�SURFHVV�WKDW�UHTXLUHV�DQG�GHYHORSV�KLJKHU
FRJQLWLYH�SURFHVVHV��:H�DUJXH�WKDW�UHVHDUFKHUV�WHQG�WR�HQJDJH�LQ�DGDSWLYH�OHDUQLQJ��VLQFH
UHVHDUFK�DFWLYLW\�E\�LWV�QDWXUH�SURYLGHV�RSSRUWXQLWLHV�IRU�LQQRYDWLRQ�WKDW�GHYHORS�KLJKHU
FRJQLWLYH�DELOLWLHV�DQG�IRVWHU�FUHDWLYLW\��$SDUW�IURP�WKH�FOHDU�UHFRJQLVDEOH�EHQHILWV��DGDSWLYH
OHDUQLQJ�DOVR�IRUPV�WKH�EDVLV�IRU�WUDQVIHUDEOH�OHDUQLQJ��$GDSWLYH�OHDUQLQJ�DSSURDFKHV�ZRXOG�EH
H[WUHPHO\�YDOXDEOH�LQ�XQGHUJUDGXDWH�WHDFKLQJ�E\�HQDEOLQJ�D�VWXGHQW�WR�GHYHORS�D�VNLOO�RI�WUDQVIHU
DQG�WUDQVIHU�WKHLU�FDSDELOLWLHV�WR�QHZ�VLWXDWLRQV��WKXV�GHYHORSLQJ�DV�DQ�H[SHUW�DV�RSSRVHG�WR�D
FRPSHWHQW�SUDFWLWLRQHU�
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7KH�LGHQWLILFDWLRQ�RI�GLIIHUHQW�SURGXFWV�RI�OHDUQLQJ�KDV�EHHQ�GLVFXVVHG�E\�'UH\IXV�����[��ZKR
REVHUYHG�WKDW�QXUVHV�ZKR�ZHUH�WUDLQHG�WR�XQGHUWDNH�VSHFLILF�WDVNV�ZHUH�QRW�QHFHVVDULO\�FDSDEOH
RI�WUDQVIHUULQJ�WKH�DGRSWHG�VNLOOV�LQWR�QRYHO�VLWXDWLRQV�ZKHUH�TXDOLWDWLYH�MXGJHPHQWV�ZHUH
UHTXLUHG�IRU�DGDSWDWLRQ��VXFK�DV�WKH�SULRULWLVDWLRQ�RI�DFWLRQV��,QGHHG��WKH�WHVW�FRPPRQO\
UHIHUUHG�WR�DV�WKH��7XULQJ�WHVW���7XULQJ��������ZKLFK�VHHNV�WR�LGHQWLI\�DQG�GLIIHUHQWLDWH�D�KXPDQ
VXEMHFW�IURP�D�FRPSXWHU�VXEMHFW�SXUHO\�E\�TXHVWLRQLQJ��DGGUHVVHV�WKH�TXHVWLRQ�RI�WKH�GHWHFWLRQ
RI��XQGHUVWDQGLQJ���LQ�WKLV�FDVH�E\�IDOVLILFDWLRQ���$GDSWLYH�OHDUQLQJ��LQ�PDQ\�FDVHV��PD\�RQO\�EH
GHWHUPLQDEOH�E\�D�SURIHVVLRQDO�H[SHUW�VLQFH�WKH�FULWHULD�IRU�LGHQWLI\LQJ�OHYHOV�RI��H[SHUWLVH��LQ
RWKHUV�DUH�FRPSOH[�DQG�RIWHQ�UHTXLUH�MXGJHPHQWV�WKDW�DUH�QRW�UHDGLO\�UHGXFHG�WR�VLPSOH�UXOHV
�'UH\IXV��UHI��

$W�WKH�KHDUW�RI�FRQWHPSRUDU\�GLVFXVVLRQ�RQ�WUDQVIHUDEOH�VNLOOV�LV�D�ZLVK�WR�LGHQWLI\�FDSDELOLWLHV
WKDW�KDYH�D�ZLGH�DSSOLFDWLRQ�DQG�WR�GHYHORS�WKHP�WKURXJK�WKH�FXUULFXOXP��&RJQLWLYH�VNLOOV�DUH
SDUWLFXODUO\�LPSRUWDQW�LQ�HQDEOLQJ�WKH�WUDQVIHU�RI�FDSDELOLW\�IURP�RQH�VLWXDWLRQ�WR�DQRWKHU��ERWK
EHFDXVH�WKH\�DUH�OHVV�FRQWH[W�GHSHQGHQW�WKDQ�VRPH�RWKHU�KXPDQ�DELOLWLHV�RIWHQ�UHIHUUHG�WR�DV
VNLOOV��DQG�EHFDXVH�WKH\�FDQ�WKHPVHOYHV�DLG�WUDQVIHU��7KHUH�ZRXOG�EH�ZLGH�DJUHHPHQW�WKDW�WKH\
DUH�WUDQVIHUDEOH��DW�OHDVW�ZLWKLQ�D�GLVFLSOLQH���)RU�H[DPSOH��PDWKHPDWLFLDQV�ZRXOG�SUREDEO\
DJUHH�WKDW�D�VHW�RI�DELOLWLHV�WR��WKLQN�PDWKHPDWLFDOO\��ZRXOG�EH�GHYHORSHG�WKURXJK�D�GHJUHH
FRXUVH��7UDQVIHU�EH\RQG�D�GLVFLSOLQH�LV�PRUH�SUREOHPDWLF��DQG�LW�LV�SUREDEO\�VDIHU�WR�VD\�WKDW
WUDQVIHU�LV�PRUH�OLNHO\�LQ�GLUHFW�UHODWLRQ�WR�WKH�GHJUHH�RI�VLPLODULW\�EHWZHHQ�FRQWH[WV�

7KH�7(/5,�IUDPHZRUN�DLPV�WR�SURYLGH�JHQHULF��FURVV�FXUULFXODU�DSSURDFKHV�IRU�GHVLJQLQJ
FRXUVHV�WKDW�IDFLOLWDWH�WKH�GHYHORSPHQW�RI�UHVHDUFK�RULHQWDWHG�FDSDELOLWLHV��7KH�WZR�IRUPV�RI
OHDUQLQJ�DVVLVW�LQ�WKH�GLVWLQFWLRQ�EHWZHHQ�WKRVH�DGRSWLYH�VNLOOV�DQG�DELOLWLHV��ZKLFK�PD\�EH
DSSOLHG�LQ�SDUWLFXODU�FRQWH[WV��DQG�WKH�DGDSWLYH�
FDSDELOLWLHV�WR�WUDQVIHU
��ZKLFK�IDFLOLWDWH�WKH
UHFRJQLWLRQ�RI�XQIDPLOLDU�FRQWH[WV�DQG�HQDEOHV�XQGHUVWDQGLQJ�DQG�LQQRYDWLRQ�WR�EH�DSSOLHG
DSSURSULDWHO\��,QGLYLGXDOV�ZKRVH�SURIHVVLRQV�UHTXLUH�WKH�ULJRURXV�DSSOLFDWLRQ�RI�D�GLVFLSOLQH�
VXFK�DV�UHVHDUFKHUV��DUH�KLJKO\�HIIHFWLYH�LQ�DGDSWLYH�OHDUQLQJ�DQG�DUH�SRWHQWLDOO\�ZHOO�SODFHG
ERWK�WR�DVVLVW�RWKHUV�LQ�GHYHORSLQJ�VLPLODU�H[SHUWLVH�DQG�WR�DVVHVV�WKH�SUHVHQFH�RI�VXFK
FDSDELOLWLHV�LQ�RWKHUV�

3ULQFLSOHV�RI�WKH�7(/5,�HGXFDWLRQDO�IUDPHZRUN

7KH�HGXFDWLRQDO�IUDPHZRUN�GHYHORSHG�IRU�WKH�7(/5,�3URMHFW�GHDOV�ZLWK�WKH�VXSSRUW�IRU��DQG
DVVHVVPHQW�RI��DGDSWLYH�OHDUQLQJ��$OWKRXJK�WKH�JHQHUDO�LGHDV�DQG�GHVFULSWLRQV�RI�WKH�OHDUQLQJ
LVVXHV�GLVFXVVHG�ZLOO�EH�IDPLOLDU�WR�DFDGHPLFV��VRPH�WHUPV�PD\�KDYH�PRUH�IDPLOLDU�GHVFULSWLRQV
LQ�D�SDUWLFXODU�GLVFLSOLQH�

7KHUH�DUH�VHYHUDO�XQGHUO\LQJ�SURSRVLWLRQV�RQ�ZKLFK�WKH�IUDPHZRUN�LV�EDVHG�

�� 2QH�RI�WKH�SULPDU\�SXUSRVHV�RI�D�GHJUHH�FRXUVH�DW�D�UHVHDUFK�OHG�XQLYHUVLW\�LV�WR�DVVLVW�LQ
WKH�GHYHORSPHQW�RI�VWXGHQWV
�H[SHUWLVH�LQ�D�VXEMHFW�GLVFLSOLQH��7KLV�SURYLGHV�WKH�VWXGHQWV
ZLWK�WKH�LQWHOOHFWXDO�VNLOOV�WR�SHUIRUP�HIIHFWLYHO\�ZKHQ�SUHVHQWHG�ZLWK�D�ZLGH�UDQJH�RI
SUREOHPV�LQ�FRQWLQXDOO\�FKDQJLQJ�HQYLURQPHQWV��DOEHLW�ZLWK�D�GLVFLSOLQH�UHODWHG
SHUVSHFWLYH�

�� 7KH�SXUSRVH�RI�D�FRXUVH��DQG�WKXV�LWV�QDWXUH��LV�LQIOXHQFHG�E\�WKH�DVVHVVPHQW�FULWHULD�ZKLOH
WKH�TXDOLW\�RI�D�FRXUVH�LV�GHWHUPLQHG�E\�WKH�VXSSRUW�RIIHUHG�WR�VWXGHQWV�LQ�ZRUNLQJ�WR�DWWDLQ
WKRVH�FULWHULD�



'�?�WHOUL?GLVVHPLQDWLRQ?DUWLFOHV?DUWLFOH��GRF

-$'���������� �

�� 6WXGHQWV
�VWXG\�DSSURDFKHV�DUH�VLJQLILFDQWO\�LQIOXHQFHG�E\�WKH�SHUFHLYHG�SXUSRVH�RI�WKH
FRXUVH��7KH�H[WHQW�WR�ZKLFK�WKH�FRXUVH�DLPV�WR�GHYHORS�DGDSWLYH��RU�DGRSWLYH��OHDUQLQJ
SURFHVVHV�VKRXOG�EH�UHIOHFWHG�QRW�RQO\�LQ�WKH�UKHWRULF�RI�WKH�DLPV��REMHFWLYHV�RU�OHDUQLQJ
RXWFRPHV��EXW�DOVR�DV�LPSRUWDQWO\�LQ�WKH�WHDFKLQJ��OHDUQLQJ�DQG�DVVHVVPHQW�PHWKRGV
DFWXDOO\�XVHG��6WXGHQWV
�SHUFHSWLRQV�RI�WKH�SXUSRVH�RI�D�FRXUVH�ZLOO�VLJQLILFDQWO\�LQIOXHQFH
WKH�ZD\�WKH\�HQJDJH�LQWHOOHFWXDOO\�ZLWK�FRXUVH�DFWLYLWLHV��H�J��DQ�DFWLYH�RU�SDVVLYH�DSSURDFK
WR�OHFWXUHV�RU�UHVRXUFH�EDVHG�OHDUQLQJ��

�� 7KH�TXDOLW\�RI�WKH�OHDUQLQJ�SURFHVV�LV�ODUJHO\�GHWHUPLQHG�E\�WKH�QDWXUH�RI�WKH�DVVLJQPHQW
WDVN��SDUWLFXODUO\�WKH�H[WHQW�WR�ZKLFK�LWV�FRPSRQHQWV�DUH�XQIDPLOLDU�WR�WKH�VWXGHQW�

�� $GRSWLYH�PHWKRGV�HVWDEOLVK�DGRSWLYH�SURFHVVHV�ZKLOH�DGDSWLYH�PHWKRGV�GHYHORS
DGDSWLYH�DQG�FUHDWLYH�SURFHVVHV�RU�DSSURDFKHV��7KH�GHYHORSPHQW�RI�ORZHU�OHYHO�OHDUQLQJ
SURFHVVHV��VXFK�DV�IROORZLQJ�VHW�PHWKRGV�RU�UHFDOOLQJ�IDFWV��LV�QRW�D�IRXQGDWLRQ�IRU�WKH�ODWHU
GHYHORSPHQW�RI�KLJKHU�RUGHU�OHDUQLQJ�SURFHVVHV�VXFK�DV�UHDVRQLQJ��DQDO\VLV�RU�FUHDWLYLW\�
7KH�FDSDELOLWLHV�UHTXLUHG�DUH�GLIIHUHQW�LQ�QDWXUH��$W�DQ\�OHYHO�RI�VWXG\��DGDSWLYH�OHDUQLQJ
SURFHVVHV�FDQ�DQG�VKRXOG�EH�HQFRXUDJHG�WR�GHYHORS�DORQJVLGH�DGRSWLYH�OHDUQLQJ�

7HUPLQRORJ\

7KH�WHDP�ZHUH�FDXWLRXV�RI�LQWURGXFLQJ�WKH�QRYHO�WHUPV�´DGDSWLYHµ�DQG�´DGRSWLYHµ�EXW�FRXOG
ILQG�QR�H[LVWLQJ�WHUPV�WKDW�SUHFLVHO\�H[SUHVVHG�WKH�GLIIHUHQFH�GHVFULEHG�DERYH���7KHUH�LV�RI
FRXUVH�D�VXSHUILFLDO�UHVHPEODQFH�EHWZHHQ�WKHVH�WHUPV�DQG�´GHHSµ�DQG�´VXUIDFHµ�DSSURDFKHV�WR
OHDUQLQJ��RQ�ZKLFK�WKHUH�LV�D�VXEVWDQWLDO�OLWHUDWXUH��0DUWRQ�DQG�6DOMR������D��5DPVGHQ���������DV
VKRZQ�LQ�)LJXUH�����7KH�WHUPV�´GHHSµ�DQG�´VXUIDFHµ�KDYH�SURYHG�WR�EH�LPPHQVHO\�XVHIXO�LQ
DQDO\VLQJ�OHDUQLQJ�DSSURDFKHV��DQG�VHHP�WR�EH�ZLGHO\�JHQHUDOLVDEOH��%RXG�������������7KHUH�DUH
VRPH�GLVDGYDQWDJHV�LQ�XVLQJ�WKHP�LQ�WKH�FRQWH[W�RI�7(/5,��KRZHYHU�

$GDSWLYH
2SHQ�VLWXDWLRQV
([WHQGLQJ�NQRZOHGJH�DQG�WHFKQLTXHV
8QGHUVWDQGLQJ�DQG�LQVLJKW

'HHS

'HSWK�RI�NQRZOHGJH��L�H��GHQVH�EXW�FORVHO\�UHODWHG
LQIRUPDWLRQ��

,QWHQWLRQ�WR�XQGHUVWDQG
5HODWH�SUHYLRXV�NQRZOHGJH�WR�QHZ�NQRZOHGJH
+ROLVWLF
,QWHUQDO�HPSKDVLV

$GRSWLYH
%RXQGHG�VLWXDWLRQV
(VWDEOLVKHG�NQRZOHGJH�DQG�WHFKQLTXHV

6XUIDFH

%UHDGWK�RI�NQRZOHGJH��L�H��EURDG�DUHD�RI�LQIRUPDWLRQ�
5RWH�OHDUQLQJ
)RFXV�RQ�XQUHODWHG�SDUWV�RI�WKH�WDVN
$WRPLVWLF
([WHUQDO�HPSKDVLV

Figure 1: Comparing terminology  (* quotes from Ramsden, 1992)
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)LUVWO\��VXFK�FRXUVHV�RU�DVSHFWV�RI�FRXUVHV�ZKLFK�PD\�UHTXLUH�WKH�DGRSWLRQ�DQG�LPSOHPHQWDWLRQ
RI�FRPSOH[�VWUDWHJLHV�RU�SURFHVVHV�GR�QRW�UHDGLO\�OHQG�WKHPVHOYHV�WR�FDWHJRULVDWLRQ�LQ�WHUPV�RI
GHHS�DQG�VXUIDFH�OHDUQLQJ��$V�5DPVGHQ�SRLQWV�RXW���WKH�FRQFOXVLRQ�UHDFKHG�E\�WKH�UHVHDUFK�LQWR
VWXGHQW�OHDUQLQJ�LV�WKDW�«�WKH�PHDQLQJ�RI�WKH�GLVWLQFWLRQ�KDV�WR�EH�UHLQWHUSUHWHG�LQ�UHODWLRQ�WR
GLIIHUHQW�VXEMHFW�DUHDV����������7KLV�KDV�OHG�WR�GLIILFXOWLHV�LQ�LGHQWLI\LQJ�WKH�QDWXUH�RI�
GHHS

OHDUQLQJ�LQ�LQGLYLGXDO�VXEMHFW�DUHDV�DQG��WKHUHIRUH��PHWKRGV�E\�ZKLFK�
GHHS
�OHDUQLQJ�FDQ�EH
HQFRXUDJHG�LQ�HDFK�ILHOG�

:H�DUJXH�WKDW�D�PRUH�XVHIXO�GHVFULSWLRQ�LV�SURYLGHG�LI�WKH�VXUIDFH�DQG�GHHS�IRUPV�RI�DGRSWLYH
DQG�DGDSWLYH�OHDUQLQJ�DUH�LGHQWLILHG��DV�VKRZQ�LQ�)LJXUH����%RWK�RI�WKH�FDWHJRULHV�WHUPHG
DGRSWLYH�DQG�DGDSWLYH�H[KLELW�WKH�IDPLOLDU�GHHS�DQG�VXUIDFH�OHDUQLQJ�DVSHFWV��EXW�WKH
GLVWLQFWLRQ�EHWZHHQ�GHHS�DGRSWLYH�DQG�GHHS�DGDSWLYH�KDV�SURYHG�XVHIXO�LQ�LGHQWLI\LQJ�
VXSSRUWLQJ�DQG�HQFRXUDJLQJ�KLJK�OHYHO�OHDUQLQJ�DFURVV�WKH�GLVFLSOLQHV�

'HHS
 6XUIDFH

$'$37,9(

2SHQ�VLWXDWLRQV
([WHQGLQJ�NQRZOHGJH�DQG
WHFKQLTXHV

8QGHUVWDQGLQJ�DQG�LQVLJKW

+LJKO\�GHYHORSHG�UHDVRQLQJ
'HHS�XQGHUVWDQGLQJ��LQVLJKW
DQG�FUHDWLYLW\�IRUPHG

'HYHORSHG�JHQHUDO�LGHDV�DQG
YDJXH�DSSURDFKHV

'HYHORSHG�D�QDUURZ�IRFXV

$'237,9(
%RXQGHG�VLWXDWLRQV
(VWDEOLVKHG�NQRZOHGJH�DQG
WHFKQLTXHV

'HYHORSHG�NQRZOHGJH�DQG
FRQFHSWV�WR�D�KLJK�GHJUHH
6WUDWHJLHV�IRUPHG

'HYHORSHG�D�EUHDGWK�RI
NQRZOHGJH

3RRU�VWUDWHJLHV�IRUPHG

)LJXUH����,GHQWLI\LQJ�FRPPRQDOLW\�LQ�WHUPLQRORJ\�RI�IRUPV�RI�OHDUQLQJ
�
DGDSWHG�IURP�5DPVGHQ�����������

7KH�GLVWLQFWLRQ�PD\�EH�GUDZQ�E\�FRQVLGHULQJ�WKH�FDVH�RI�D�YHU\�KLJK�TXDOLW\�WUDLQLQJ�FRXUVH�LQ�
IRU�H[DPSOH��KRZ�WR�SURGXFH�D�GUDZLQJ�ZLWK�D�FRPSXWHU�DLGHG�GHVLJQ�SDFNDJH��7KLV�ZRXOG�QRW
QHFHVVDULO\�EH�VXUIDFH�OHDUQLQJ��VLQFH�WKH�OHDUQHU�PLJKW�KDYH�D�VHOI�FKRVHQ�WDVN�LQ�PLQG�RU�DQ
´LQWHUQDOµ�PRWLYDWLRQ��ZKLFK�FRXOG�OHQG�SXUSRVH�DQG�GHSWK�WR�WKH�OHDUQLQJ���7KH�OHDUQHU�ZRXOG
EH�KLJKO\�OLNHO\�WR�UHODWH�WKH�OHDUQLQJ�WR�SUHYLRXV�OHDUQLQJ��SHUKDSV�RI�RWKHU�GHVLJQ�VRIWZDUH�
DQG�H[DPLQH�WKH�ORJLF�RI�WKH�SDFNDJH�UDWKHU�WKDQ�VLPSO\�WR�LQWHUQDOLVH�VHTXHQFHV�RI�NH\�SUHVVHV�
1RQH�RI�WKLV�VRXQGV�OLNH�VXUIDFH�OHDUQLQJ��\HW�LW�ZRXOG�EH�DGRSWLYH�OHDUQLQJ��VLQFH�WKH�VLWXDWLRQ
LV�ERXQGHG�DQG�WKH�NQRZOHGJH�DQG�WHFKQLTXHV�UHTXLUHG�ZRXOG�EH�ZHOO�HVWDEOLVKHG�

6HFRQGO\�WKH�WHUPV�´GHHSµ�DQG�´VXUIDFHµ�QRZ�KDYH�SDUWLFXODU�FRQQRWDWLRQV���7KH�OLWHUDWXUH�RI
GHHS�DQG�VXUIDFH�OHDUQLQJ�LV�QRZ�VR�H[WHQVLYH��DQG�WKH�LGHDV�DUH�QRZ�VR�ZLGHO\�DGYRFDWHG�LQ
´SRSXODUµ�WHDFKLQJ�DQG�OHDUQLQJ�OLWHUDWXUH��WKDW�PXFK�RI�WKH�GHWDLO�RI�WKH�GLVFXVVLRQ�KDV�EHHQ
HGLWHG�RXW�RI�PDQ\�DFFRXQWV���,QGHHG��5DPVGHQ�FLWHV�WKLV�DV�DQ�H[DPSOH�RI�´VHPLQDO�LGHDV��WKDW�
«�DFTXLUH�D�FRPPRQ�VHQVH�VLJQLILFDQFH�UHPRWH�IURP�WKHLU�RULJLQDO�PHDQLQJµ�������������,Q
VRPH�DFFRXQWV�´GHHSµ�DQG�´VXUIDFHµ�DUH�QRZ�DOPRVW�LQWHUFKDQJHDEOH�ZLWK�´JRRGµ�DQG�´EDGµ�
5DPVGHQ�KLPVHOI��IRU�H[DPSOH��FRPPHQWV�WKDW�´6XUIDFH�DSSURDFKHV�KDYH�QRWKLQJ�WR�GR�ZLWK
ZLVGRP�DQG�HYHU\WKLQJ�WR�GR�ZLWK�DLPOHVV�DFFXPXODWLRQ�«�LW�OHDGV�GRZQ�WKH�VDPH�GHVRODWH
URDG�LQ�HYHU\�ILHOGµ��LELG��������+H�DVVRFLDWHV�GHHS�OHDUQLQJ��LQ�FRQWUDVW��ZLWK�D�ORQJ�OLVW�RI
YLUWXRXV�VFKRODUO\�WUDLWV�

7KH�SHMRUDWLYH�PHDQLQJ�RI�´VXUIDFHµ�DQG�WKH�ORVV�RI�VXEWOHW\�LQ�SRSXODU�GHILQLWLRQV�RI�GHHS�DQG
VXUIDFH�OHDUQLQJ�DUH�QRW�DOZD\V�KHOSIXO�ZKHQ�ZRUNLQJ�DFURVV�D�UDQJH�RI�GLVFLSOLQHV���$V
5DPVGHQ�DOVR�SRLQWV�RXW��´GHHSµ�OHDUQLQJ�ORRNV�GLIIHUHQW�IURP�RQH�GLVFLSOLQH�WR�DQRWKHU���,Q
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SDUWLFXODU��LQ�´IDFW�KHDY\µ�GLVFLSOLQHV��´DQ�LQLWLDOO\�QDUURZ�FRQFHQWUDWLRQ�RQ�GHWDLO�DQG�ORJLFDO
FRQQHFWLRQV�DV�SDUW�RI�D�GHHS�DSSURDFK�LV�FRPPRQ�LQ�VXEMHFWV�W\SLILHG�DV�FXPXODWLYH�
SDUDGLJPDWLF��UHSOLFDEOH��DQG�FDSDEOH�RI�EHLQJ�VXPPDULVHG�LQ�WHUPV�RI�JHQHUDO�ODZVµ��LELG������
,W�VHHPV�XQZLVH�WR�DSSURDFK�DFDGHPLFV�LQ�VXFK�GLVFLSOLQHV�XVLQJ�D�YRFDEXODU\�WKDW�DSSHDUV�WR
EH�FULWLFDO�RI�ZKDW�PDQ\�RI�WKHP�ZLOO�EHOLHYH�WR�EH�D�IXQGDPHQWDO�IHDWXUH�RI�WKH�HSLVWHPRORJ\�RI
WKHLU�GLVFLSOLQH�

)RU�7(/5,��WKHUHIRUH��WKH�WHUP�´DGRSWLYHµ�LV�QRW�D�SHMRUDWLYH�RQH��EXW�LV�VLPSO\�GHVFULSWLYH�RI�D
IRUP�RI�OHDUQLQJ���:H�GR��KRZHYHU��SRLQW�RXW�WKDW�D�GLHW�VROHO\�RI�DGRSWLYH�OHDUQLQJ�OHDGV�WR
FRPSHWHQFH�UDWKHU�WKDQ�H[SHUWQHVV��)RU�WKLV�UHDVRQ��ZH�SUHIHU�WR�GUDZ�D�GLVWLQFWLRQ�E\
FRQVLGHULQJ�WKDW�WKH�OHDUQLQJ�RI�SURSRVLWLRQDO�NQRZOHGJH�LV�DGRSWLYH�LQ�QDWXUH�ZKLOH�WKH
GHYHORSPHQW�RI�
WUDQVIHUDEOH
�OHDUQLQJ�RU�WUXH�XQGHUVWDQGLQJ�DQG�LQVLJKW�UHTXLUHV�DQ�DGDSWLYH
DSSURDFK�

'LVWLQJXLVKLQJ�FDSDELOLW\�RQ�WKH�EDVLV�RI�DGDSWLYH�DQG�DGRSWLYH�OHDUQLQJ

8VLQJ�WKH�FDWHJRULHV�RI�DGRSWLYH�DQG�DGDSWLYH�OHDUQLQJ�WR�GLVWLQJXLVK�WKH�FDSDELOLWLHV�WR�EH
GHYHORSHG�E\�VWXGHQWV�FDQ�DVVLVW�LQ�UHYLHZLQJ�RU�HYDOXDWLQJ�WKH�QDWXUH�RI�D�SURSRVHG�RU
H[LVWLQJ�FRXUVH��7KH�WZR�IRUPV�RI�OHDUQLQJ�DUH�SURPSWHG�E\�GLIIHUHQW�DVVLJQPHQW�WDVNV�DQG
PXVW�EH�DVVHVVHG�GLIIHUHQWO\��$�IRUP�RI�FDWHJRULVDWLRQ�RI�WKH�FRJQLWLYH�SURFHVVHV�LQYROYHG�LQ
HDFK�RI�WKHVH�WZR�IRUPV�RI�OHDUQLQJ�LV�RIIHUHG�LQ�)LJXUH���

$'237,9(�/($51,1* $'$37,9(�/($51,1*

.QRZOHGJH�DQG�3UDFWLFH�RI���� )RUPDWLRQ�DQG�*HQHUDWLRQ�RI����

)DFWV��$VVHUWLRQV��5XOHV�DQG�/DZV 3HUVRQDO�,QWHUSUHWDWLRQ��0HDQLQJ�DQG
([SUHVVLRQ

/DQJXDJH�DQG�3URWRFROV (YDOXDWLRQ��'HFLVLRQV�DQG�-XVWLILFDWLRQ

7HFKQLTXHV�DQG�3URFHGXUHV $UJXPHQWV��5HDVRQLQJ�DQG�([SODQDWLRQV

2UJDQLVDWLRQ��6WUXFWXUH�DQG�6WUDWHJ\ 6\QWKHVLV��&RQFHSWXDOLVDWLRQ�DQG�8QGHUVWDQGLQJ

(VWDEOLVKHG�5HODWLRQVKLSV�DQG�3ULQFLSOHV 2ULJLQDOLW\��&UHDWLYLW\�DQG�,QQRYDWLRQ

)LJXUH����$GRSWLYH�DQG�DGDSWLYH�OHDUQLQJ�RXWFRPHV

$VVHVVPHQW�RI�DGDSWLYH�OHDUQLQJ�UHTXLUHV�WKDW�ZH�FKHFN�ZKHWKHU�VWXGHQWV�WUXO\�XQGHUVWDQG�WKH
NQRZOHGJH�DQG�FRQFHSWV�RU�VLPSO\�DGRSW�DQ�HVWDEOLVKHG�VWUXFWXUH�RU�H[SODQDWLRQ�LQ�WKH
DFFHSWHG�IRUPDW�RI�WKH�GLVFLSOLQH�DV�D�VWUDWHJLF�UHVSRQVH�WR�D�IDPLOLDU�DVVLJQPHQW��:KLOH�WKH
DEVHQFH�RI�XQGHUVWDQGLQJ�PLJKW�EH�LGHQWLILHG�WKURXJK�DQ�LQFRUUHFW�VWDWHPHQW�RU�LOO�UHDVRQHG
UHODWLRQVKLS��WKH�SUHVHQFH�RI�XQGHUVWDQGLQJ�FDQ�RQO\�EH�WHVWHG�IRU�E\�H[WHQVLRQV�WR�D�NQRZOHGJH
EDVH��L�H��WKURXJK�WKH�IRUPDWLRQ�DQG�JHQHUDWLRQ�RI�QHZ�LGHDV�DQG�NQRZOHGJH��DQG�WKXV�E\
FUHDWLYLW\���$VVHVVPHQW�RI�WKRVH�QHZ�H[WHQVLRQV�WKHUHIRUH�UHTXLUHV�DQ�RSHQ�SURFHVV��:KHUH
DVVLJQPHQWV�IDOO�ZLWKLQ�WKH�H[LVWLQJ�NQRZOHGJH�IUDPHZRUN��DQG�DUH�VR�DVVHVVHG��WKH\�FDOO�IRU
SUH�GHILQHG�DQG�HVWDEOLVKHG�VWUXFWXUHV��7KH�VWXGHQWV�UHVSRQG�E\�DGRSWLQJ�D�VWUDWHJ\�ZLWK�OLWWOH
QHHG�WR�HQJDJH�LQ�DGDSWLYH�OHDUQLQJ��%RWK�GHHS�DQG�VXUIDFH�DGRSWLYH�OHDUQLQJ�FDQ�WKHUHIRUH�EH
D�VWUDWHJLF�UHVSRQVH�VLQFH�WKH\�DUH�SURSRVLWLRQDO�NQRZOHGJH�EDVHG�DQG�DVVRFLDWHG�ZLWK
IROORZLQJ�DQG�UHFRJQLVLQJ�VWUXFWXUH��DOEHLW�DW�GLIIHULQJ�OHYHOV�RI�EUHDGWK�RU�GHSWK��.LUVFKQHU��HW
DO���������$GDSWLYH�OHDUQLQJ�LV�UHVHDUFK�EDVHG�DQG�DVVRFLDWHG�ZLWK�FUHDWLQJ�VWUXFWXUH��DW�DQ\
OHYHO��7KH�OLQN�EHWZHHQ�WHDFKLQJ��UHVHDUFK�DQG�OHDUQLQJ�LV�GHWHUPLQHG�E\�ZKHWKHU�WKH
GHYHORSPHQW�RI�DGRSWLYH�RU�DGDSWLYH�OHDUQLQJ�FDSDELOLWLHV�LV�LQWHQGHG��$GRSWLYH�OHDUQLQJ�LV



'�?�WHOUL?GLVVHPLQDWLRQ?DUWLFOHV?DUWLFOH��GRF

-$'���������� �

NQRZOHGJH�EDVHG�DQG�FDQ�EH�WDXJKW��DGDSWLYH�OHDUQLQJ�LV�UHVHDUFK�EDVHG�DQG�PXVW�EH
SHUVRQDOO\�XQGHUWDNHQ�E\�WKH�VWXGHQW�

7KLV�FRQFOXVLRQ�LV�LPSOLFLWO\�VXSSRUWHG�DQG�ZLGHO\�GRFXPHQWHG�E\�VHYHUDO�UHVHDUFK�VWXGLHV
LQWR�OHDUQLQJ��7KH�PRVW�H[SOLFLW�YLHZ�LV�VKRZQ�E\�.XKQ��������ZLWK�WKH�WHUP�
DQWLFLSDWRU\
VFKHPH
�DQG�LPSOLHV�WKDW�XQGHUVWDQGLQJ�LV�UHOLDQW�RQ�WKH�VWXGHQW
V�DELOLW\�WR��FUHDWH�IRUP��IURP
WKH�LQIRUPDWLRQ�UHFHLYHG�DQG�WKLV�KDV�WR�RFFXU�EHIRUH�DQ\�SURFHVV�RI�LGHQWLILFDWLRQ��FRPSDULVRQ
RU�GLIIHUHQWLDWLRQ�RI�WKH�H[LVWLQJ�IRUPV�WDNHV�SODFH��7KH�H[DPLQDWLRQ�RI�DGDSWLYH�OHDUQLQJ�
KRZHYHU��HPSKDVLVHV�WKDW�GHYHORSPHQW�RI��RU�WKH�DELOLW\�WR�GHYHORS��VXFK�LQWHUQDO
UHSUHVHQWDWLRQV�LV�D�FUHDWLYH�SURFHVV��,Q�WKLV�VHQVH��FUHDWLYLW\�FDQ�EH�DUJXHG�WR�EH�IXQGDPHQWDO
WR�WKH�GHYHORSPHQW�RI�XQGHUVWDQGLQJ�DQG�H[SHUWLVH�LQ�DQ\�GLVFLSOLQH�DUHD��,W�VKRXOG�EH�QRWHG
WKDW�WKH�SURYLVLRQ�RI�IRUP�DQG�VWUXFWXUH�LQ�WHDFKLQJ�FDQ�DFWXDOO\�EH�FRXQWHU�SURGXFWLYH�WR
HQFRXUDJLQJ�WKH�FUHDWLYH�SURFHVV��0DUWRQ�	�6DOMR��������5DPVGHQ��%HVZLFN�	�%RZGHQ��������
6DUXS��������UHPLQGV�XV�WKDW��,W�LV�LPDJLQDWLRQ�ZKLFK�DOORZV�RQH�WR�HLWKHU�PDNH�D�QHZ�PRYH��D
QHZ�DUJXPHQW��ZLWKLQ�WKH�HVWDEOLVKHG�UXOHV�RU�WR�LQYHQW�QHZ�UXOHV���UHPLQLVFHQW�RI�WKH
FRQFOXVLRQV�RI�3HQURVH��������

:H�WKHUHIRUH�SURSRVH�WKDW�HQFRXUDJLQJ�VWXGHQWV�LQ�WKH�SURFHVV�RI�FUHDWLQJ�IRUP��DGDSWLYH
OHDUQLQJ���ZLWK�OHVV�HPSKDVLV�RQ�SURYLGLQJ�IRUP��DGRSWLYH�OHDUQLQJ���WRJHWKHU�ZLWK�D
VXSSRUWLYH�HQYLURQPHQW�IRU�VXFK�SURFHVVHV��ZLOO�JR�VRPH�ZD\�WRZDUGV�LPSURYLQJ�WKH�TXDOLW\
RI�FRXUVHV�DQG�WKH�WUDQVIHUDELOLW\�RI�D�VWXGHQW
V�OHDUQLQJ��6LQFH�UHVHDUFK�OHG�LQVWLWXWLRQV�DUH
DFWLYH�LQ�WKH�DUHD�RI�WKH�FUHDWLYH�SURGXFWLRQ�RI�QHZ�NQRZOHGJH��WKLV�SURYLGHV�D�VLJQLILFDQW
SRWHQWLDO��ZKHWKHU�UHDOLVHG�RU�QRW��IRU�HQFRXUDJLQJ�VWXGHQWV�LQ�VXFK�DGDSWLYH�OHDUQLQJ
SURFHVVHV�

7KH�H[WHQW�WR�ZKLFK�WKH�GHYHORSPHQW�RI�DGDSWLYH�FDSDELOLWLHV�FRPSOHPHQWV�DGRSWLYH�OHDUQLQJ
RXWFRPHV�ZLOO�GHWHUPLQH�D�VWXGHQW
V�DELOLW\�WR�UHVSRQG�HIIHFWLYHO\�WR�XQGHILQHG�DQG�XQIDPLOLDU
VLWXDWLRQV�ZLWKLQ�DQG�EH\RQG�WKH�GLVFLSOLQH�FRQWH[W��,Q�FRQMXQFWLRQ�ZLWK�SDUWLFXODU
�WUDQVIHUDEOH�VNLOOV��VXFK�DV�LQWHUSHUVRQDO�DQG�RUJDQLVDWLRQDO�VNLOOV��ZH�EHOLHYH�DGDSWLYH
OHDUQLQJ�HQFDSVXODWHV�WKRVH�FDSDELOLWLHV�WKDW�HPSOR\HUV�DUH�LQFUHDVLQJO\�VHHNLQJ�WR�REWDLQ�IURP
XQLYHUVLW\�JUDGXDWHV�

0RWLYDWLQJ�6WXGHQWV�WR�7KLQN�$GDSWLYHO\

7KHUH�LV�D�QDWXUDO�SURSHQVLW\�WR�XVH�SUHYLRXVO\�IRUPHG�FRQFHSWV�EHIRUH�GHYHORSLQJ�QHZ�RQHV��,W
PXVW�EH�DSSUHFLDWHG��WKHUHIRUH��WKDW�VWXGHQWV�ZLOO�WU\�WR�XVH�WKH�OHDVW�DPRXQW�RI�HIIRUW�DQG
LQWHOOHFWXDO�HQHUJ\�WR�FRPSOHWH�DVVLJQPHQWV��7KLV�FDQ�OHDG�WR�VWUDWHJLF�OHDUQLQJ��WKDW�LV��WKH\�IDOO
EDFN�RQ�DGRSWLYH�OHDUQLQJ�DSSURDFKHV��7KH�GHYHORSPHQW�RI�VWUDWHJLHV�WKDW�FDQ�EH�XVHG�IRU�D
VHULHV�RI�DVVLJQPHQWV�GHPRQVWUDWHV�WKH�VWXGHQWV
�DELOLW\�WR�UHFRJQLVH�D�FRPPRQ�IRUP�LQ�VXFK
DVVLJQPHQWV��HYHQ�GHHS�DQG�FRPSOH[�SUREOHPV�RU�LVVXHV��7KLV�LV�VRPHWLPHV�GLVSOD\HG�E\
VXUIDFH�RU�VXSHUILFLDO�SUREOHP�EDVHG�OHDUQLQJ�FRXUVHV��%RXG���������,W�LV�QRW�EHLQJ�LPSOLHG�WKDW
WKLV�IRUP�RI�OHDUQLQJ��RU�LQGHHG�HLWKHU�OHDUQLQJ�IRUP��DGRSWLYH�RU�DGDSWLYH��LV�LQKHUHQWO\�D
GHJHQHUDWH�IRUP�RI�OHDUQLQJ��7KH�SRLQW�LV�WKDW�LI�WKH�IRUP�RI�DVVLJQPHQWV�LV�IDPLOLDU��WKHQ�WKH
VWXGHQWV�GR�QRW�QHHG�WR�XVH�DGDSWLYH�OHDUQLQJ��7KH�HPSKDVLV�IRU�DGDSWLYH�OHDUQLQJ�LV�WKDW�WKH
IRUP�RI�DVVLJQPHQW��DQG�WKHUHIRUH�UHVSRQVH��LV�QRW�H[SOLFLW�DQG�IDPLOLDU��,W�LV�WKHQ�WKDW�WKH
VWXGHQW�KDV�WR�XVH�DGDSWLYH�OHDUQLQJ��L�H��FUHDWH�VWUXFWXUH�ZKHUH�WKHUH�LV�QRQH�DSSDUHQW��)RU�WKLV
UHDVRQ��WKH�PRWLYDWLRQ�WR�OHDUQ�DGDSWLYHO\�LV�JUHDWO\�LQIOXHQFHG�E\�WKH�IDPLOLDULW\�RI�WKH
DVVLJQPHQW�VFHQDULR�DQG�ZLOO�GHWHUPLQH�WKH�W\SH�RI�LQWHOOHFWXDO�SURFHVVHV�HQJDJHG�LQ�E\�WKH
VWXGHQW��,Q�RUGHU�WR�HQJDJH�VWXGHQWV�LQ�KLJKHU�OHYHO�OHDUQLQJ��DVVLJQPHQWV�PXVW�WKHUHIRUH
SURYLGH�QRYHO�DQG�RSHQ�VFHQDULRV�WKDW�UHTXLUH�QHZ�ZD\V�RI�ORRNLQJ�DW�D�FRQFHSW�RU�QHZ
FRQFHSWV�WR�IRUP�LQ�WKH�VWXGHQWV
�PLQGV��:LWKLQ�FRXUVH�DVVLJQPHQWV��VWXGHQWV
�RZQ�SHUFHSWLRQV�
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LQWHUSUHWDWLRQV�DQG�LGHDV�ZRXOG�UHTXLUH�VXSSRUWLYH�HYLGHQFH�DQG�EH�FOHDUO\�DUJXHG�DQG
MXVWLILHG��7KLV�LQGHHG�LV�WKH�QDWXUH�RI�UHVHDUFK�

+RZHYHU��PDQ\�VWXGHQWV�DUH�XQVXUH�RU�XQDZDUH�ZKLFK�VNLOOV�DQG�DELOLWLHV�DUH�FDOOHG�IRU��DQG
YDOXHG�LQ�DVVLJQPHQWV��$VVHVVPHQW�PHWKRGV��PDUNLQJ�V\VWHPV�DQG�IHHGEDFN�WR�VWXGHQWV
VKRXOG�PDNH�WUDQVSDUHQW�WKH�FULWHULD�IRU�DVVHVVLQJ�DQG�UHZDUGLQJ�WKH�OHYHO�RI�DFKLHYHPHQW�RI
VSHFLILF�OHDUQLQJ�RXWFRPHV��)RU�H[DPSOH��LQ�DQ�DVVLJQPHQW�EDVHG�XSRQ�DQ�HVVD\�IRUPDW�RI
�GLVFXVV��RU��FRPSDUH���WKH�JUDGH�PD\�EH�ZHLJKWHG�WR�UHIOHFW�WKH�LPSRUWDQFH�RI�D�VWXGHQW
V�RZQ
LGHDV��RU�UHDVRQLQJ�VNLOOV��SUHVHQWDWLRQ�RI�HVWDEOLVKHG�VXEMHFW�NQRZOHGJH�RU�DELOLW\�WR�XQGHUWDNH
VSHFLILF�WHFKQLTXHV��:KHQ�OHDUQLQJ�RXWFRPHV�DUH�SURYLGHG��VXFK�DV��WKH�DELOLW\�WR�GHYHORS�DQ
DUJXPHQW��DUH�XVHG��WKH�VWXGHQWV�EHQHILW�IURP�VRPH�H[SODQDWLRQ�RU�H[DPSOH�RI�ZKDW�WKLV�PHDQV
DQG�FDQ�PRUH�HDVLO\�DGRSW�VWXG\�DSSURDFKHV�WKDW�GHYHORS�WKH�DSSURSULDWH�OHDUQLQJ�SURFHVVHV
UHTXLUHG�DQG�WKXV�DWWUDFW�JRRG�PDUNV�

$VVHVVLQJ�$GDSWLYH�/HDUQLQJ

,Q�DVVHVVPHQW�SUDFWLFH��LW�LV�LPSRUWDQW�WR�ILQG�ZD\V�RI�GLIIHUHQWLDWLQJ�EHWZHHQ�ZHOO�SUHVHQWHG
H[SUHVVLRQ�RI�HVWDEOLVKHG�NQRZOHGJH�DQG�PHWKRGV�DQG�WKH�NLQG�RI�VXEMHFW�XQGHUVWDQGLQJ�
DSSUHFLDWLRQ�DQG�UHDVRQLQJ�GHPRQVWUDWHG�E\�DQ�
H[SHUW
��7KH�LGHQWLILFDWLRQ�DQG�DVVHVVPHQW�RI
DGDSWLYH�OHDUQLQJ�ZLOO�EH�EDVHG�XSRQ�WKH�LQWHQGHG�DLPV�RI�WKH�FRXUVH�DQG�WKH�DFDGHPLF�DELOLW\
RI�WKH�FRXUVH�WXWRU��DV��H[SHUW���,I�DVVHVVPHQW�LV�GHVLJQHG�IRU�DGRSWLYH�OHDUQLQJ��VWXGHQWV�ZLOO
WHQG�WR�XVH�DQG�GHYHORS�DGRSWLYH�OHDUQLQJ�SURFHVVHV��ZKLOH�LI�LW�LV�GHVLJQHG�IRU�DGDSWLYH
OHDUQLQJ�VWXGHQWV�ZLOO�XVH�DQG�GHYHORS�KLJKHU�FRJQLWLYH�SURFHVVHV��WR�WKH�EHVW�RI�WKHLU�DELOLW\��
7KH�FRXUVH�GHVLJQ�VKRXOG�WKHUHIRUH�DLP�WR�EDODQFH�WKH�DGRSWLYH�DQG�DGDSWLYH�FRPSRQHQWV�RI
WKH�FRXUVH�DVVHVVPHQW�FULWHULD�WR�UHIOHFW�WKH�RYHUDOO�LQWHQGHG�QDWXUH�RI�WKH�FRXUVH�

&RXUVH�DVVLJQPHQWV�FDQ�EH�XVHG�DV�SDUW�RI�WKH�OHDUQLQJ�VXSSRUW�LQ�JHQHUDO�DV�ZHOO�DV�IRU
DVVHVVLQJ�WKH�H[WHQW�WR�ZKLFK�D�VWXGHQW�KDV�GHYHORSHG�SDUWLFXODU�FDSDELOLWLHV��)LJ������,Q�WHUPV
RI�GHYHORSLQJ�DGDSWLYH�OHDUQLQJ�RU�DVVHVVLQJ�WKH�H[WHQW�WR�ZKLFK�D�VWXGHQW�KDV�GHYHORSHG
H[SHUWLVH��IRXU�EDVLF�TXHVWLRQV�DFW�DV�D�JXLGH�

�� :LOO�WKH�DVVLJQPHQW�WDVN�HQDEOH�H[SHUWLVH�WR�EH�GHPRQVWUDWHG"
�� 'RHV�WKH�WDVN�DOORZ�VWXGHQWV�IXOO\�WR�GHPRQVWUDWH�WKHLU�OHYHO�RI�H[SHUWLVH"
�� $UH�VWXGHQWV�LQ�D�SRVLWLRQ�WR�MXGJH�WKH�TXDOLW\�RI�WKHLU�ZRUN�EHIRUH�LW�LV�DVVHVVHG"
�� &RXOG�VWXGHQWV�FRPSOHWH�WKH�DVVLJQPHQW�VXFFHVVIXOO\�WKURXJK�SXUHO\�DGRSWLYH�OHDUQLQJ"

$OWKRXJK�DFDGHPLF�H[SHUWV�DUH�RIWHQ�LQWXLWLYHO\�DZDUH�RI�DSSURSULDWH�DVVLJQPHQWV�IRU
GHWHUPLQLQJ�WKH�VWXGHQWV·�OHYHO�RI�H[SHUWLVH��VRPH�JHQHULF�JXLGDQFH�LV�VXJJHVWHG�EHORZ�WKDW
PD\�DVVLVW�LQ�PDNLQJ�PRUH�H[SOLFLW�VWDWHPHQWV�DERXW�WKH�DVVHVVPHQW�SURFHVV��$VVLJQPHQWV�WKDW
DVVHVV�H[SHUWLVH�KDYH�WKH�IROORZLQJ�FKDUDFWHULVWLFV��DPRQJ�RWKHUV�IRU�HDFK�GLVFLSOLQH��

• 7KHUH�LV�QR�XQLTXH��HVWDEOLVKHG�VROXWLRQ�RU�FRUUHFW�UHVSRQVH��$VVLJQPHQWV�WHQG�WR�EH
RSHQ��QRYHO�DQG�GLVFXUVLYH�LQ�QDWXUH�DQG�IRUP��DW�OHDVW�IRU�WKH�VWXGHQWV��ZLWK�QR�IL[HG
DSSURDFK�

• 1R�SXUHO\�SURFHGXUDO��
DOJRULWKPLF
�RU�OHDUQHG�UHVSRQVH�ZLOO�VXIILFH��7KH�DVVLJQPHQW�WKXV
UHTXLUHV�PRGHOOLQJ�VXFK�WKDW�WKH�VWXGHQW�PXVW�EULQJ�XQLGHQWLILHG�VWUXFWXUH�WR�D�SUREOHP�

• -XGJHPHQWV�RI�YDOXH��OLNHOLKRRG�DQG�SUREDELOLW\�DUH�UHTXLUHG��7KHVH�UHTXLUH�WKH
GHYHORSPHQW�RI�D�YLHZ��SHUVSHFWLYH�RU�DSSURDFK�DQG�D�FRKHUHQW�WUHQG�RI�UHDVRQLQJ�ZLWK
VXSSRUWLYH�HYLGHQFH�
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• 2ULJLQDOLW\��LQQRYDWLRQ��FUHDWLYLW\��LQVLJKW��SHUVRQDO�LQWHUSUHWDWLRQ��FRQWHPSODWLRQ�DQG
UHIOHFWLRQ�DUH�UHTXLUHG��7KLV�UHTXLUHV�TXDOLWDWLYH��GHVFULSWLYH��LQIRUPDWLRQ�ULFK�DSSURDFKHV
EDVHG�RQ�D�EURDG�UHPLW�

• 7DVNV�DUH�FRQFHUQHG�SULPDULO\�ZLWK�WKH�QDWXUH�RI�WKH�VXEMHFW�DV�RSSRVHG�WR�WKH
VXEVWDQWLYH�FRQWHQW�RI�WKH�VXEMHFW�

• &UHDWLYH�VFRSH�LV�SURYLGHG�VR�WKDW�WKH�VWXGHQWV�FDQ�GHPRQVWUDWH�IXOO\�WKHLU�OHYHO�RI
H[SHUWLVH�

7KH�LQWHUSUHWDWLRQV�RI�WKHVH�JHQHULF�GHVFULSWLRQV�ZLOO�FOHDUO\�EH�VXEMHFW�VSHFLILF��EXW�WKH�EDVLF
OHDUQLQJ�RXWFRPHV��)LJXUH����DUH�VXUSULVLQJO\�VXEMHFW�LQGHSHQGHQW��7KLV�FURVV�GLVFLSOLQH
FRPPRQDOLW\�LV�D�UHIOHFWLRQ�RI�WKH�WUDQVIHUDELOLW\�RI�D�VWXGHQW
V�DELOLW\�WR�FUHDWH�IRUP�IURP
LQIRUPDWLRQ��VLWXDWLRQV�DQG�NQRZOHGJH�

6XSSRUWLQJ�$GDSWLYH�/HDUQLQJ�LQ�&RXUVHV

$GDSWLYH�OHDUQLQJ�UHTXLUHV�VWXGHQWV�WR�HQJDJH�LQ�QRYHO�VFHQDULRV�ZLWKLQ�DQG�EH\RQG�WKH
GLVFLSOLQH�FRQWH[W��:KLOH�WKH�SXUSRVH�RI�D�FRXUVH��DQG�WKXV�LWV�QDWXUH��UHVWV�ZLWK�WKH�FRXUVH
DVVLJQPHQWV��WKH�TXDOLW\�RI�D�FRXUVH�LV�GHWHUPLQHG�WR�D�ODUJH�GHJUHH�E\�WKH�VXSSRUW�SURYLGHG�IRU
VWXGHQWV�WR�XQGHUWDNH�WKRVH�DVVLJQPHQWV�DQG�DWWDLQ�WKH�GHVLUHG�OHDUQLQJ�RXWFRPHV��([SOLFLW
VWDWHPHQWV�RI�OHDUQLQJ�RXWFRPHV�GR�QRW�LQKHUHQWO\�JLYH�WKH�VWXGHQW�DQ�LQVLJKW�LQWR�WKH�OHDUQLQJ
SURFHVVHV�UHTXLUHG��7HDFKLQJ��OHDUQLQJ�DQG�DVVLJQPHQW�VXSSRUW�VKRXOG�EH�GHVLJQHG�WR�PDNH
PRUH�WUDQVSDUHQW�WKRVH�OHDUQLQJ�SURFHVVHV�WKDW�DUH�PRVW�HIIHFWLYH�LQ�DFKLHYLQJ��RU�ZRUNLQJ
WRZDUGV��WKH�LQWHQGHG�OHDUQLQJ�RXWFRPHV�

7R�VXSSRUW�WKLV��WKH�FRXUVH�VKRXOG�SURYLGH�VWXGHQWV�ZLWK�RSSRUWXQLWLHV�IRU�REWDLQLQJ�IHHGEDFN
RQ�WKHLU�LGHDV�DQG�WKHLU�DSSURDFKHV�WKURXJK�GHEDWH�DQG�GLVFXVVLRQ�DQG�VKDULQJ�RI�ZRUN��DV�ZHOO
DV�SURYLGLQJ�DQ�HQYLURQPHQW�IRU�UHIOHFWLRQ��([WHQGLQJ�WKLV�WR�SHHU�DVVHVVPHQW��VWXGHQWV�FDQ
OHDUQ�YDOXDEOH�OHVVRQV�ZKHQ�JLYHQ�DFFHVV�WR�WKH�ZRUN�RI�WKHLU�SHHUV�E\�HQJDJLQJ�LQ�WKH
HYDOXDWLRQ�RI�ZKDW�LV�DQG�ZKDW�LV�QRW�JRRG�TXDOLW\�ZRUN�LQ�WKHLU�VXEMHFW�DUHD��XVLQJ�WKH�VDPH
RSHQ�HQGHG�DSSURDFKHV�WKH�WXWRU�PLJKW�XVH�

7KH�HPSKDVLV�RI�WKH�FRXUVH�GHVLJQ�WKXV�QHHGV�WR�EH�SODFHG�ILUPO\�RQ�VXSSRUWLQJ�WKH�DFWLYLWLHV
RI�WKH�VWXGHQWV�DQG�KLJKOLJKWLQJ�WKH�FDSDELOLWLHV�WR�EH�GHYHORSHG�UDWKHU�WKDQ�RQ�WKH�VXEMHFW
FRQWHQW�RI�WKH�FRXUVH��6SHFLILF�OHDUQLQJ�RXWFRPHV�FDQ�RQO\�EH�GHYHORSHG�DQG�DVVHVVHG�E\
RIIHULQJ�WKH�VWXGHQWV�WKH�RSSRUWXQLW\�WR�XQGHUWDNH�VSHFLILF�DQG�DSSURSULDWH�OHDUQLQJ�DFWLYLWLHV�
7KH�UHTXLUHPHQW�LQ�UHVHDUFK�OHG�WHDFKLQJ�LV�WR�SURYLGH�DVVLJQPHQWV�DQG�DFWLYLWLHV�WKDW�DOORZ�WKH
GHPRQVWUDWLRQ�RI�WKH�DGDSWLYH�OHDUQLQJ�FDSDELOLWLHV�DQG�TXDOLWLHV�LQ�D�VWXGHQW·V�ZRUN��%\
QDWXUH��VXFK�DVVLJQPHQWV�WHQG�WR�EH�PRUH�RSHQ��FKDOOHQJLQJ�DQG�PRWLYDWLQJ�WKDQ�WKRVH�WKDW
UHTXLUH�WKH�GHPRQVWUDWLRQ�RI�HVWDEOLVKHG�NQRZOHGJH�DQG�SURFHGXUHV��FKDUDFWHULVHG�E\�DGRSWLYH
OHDUQLQJ�RXWFRPHV��5DPVGHQ���������%\�RIIHULQJ�VXFK�GHVLJQHG�DFWLYLWLHV�HDUO\�LQ�WKH�FRXUVH��WKH
VWXGHQWV�DUH�QRW�RQO\�PDGH�DZDUH�RI�WKH�FRXUVH�PRGXOH�H[SHFWDWLRQV��EXW�DOVR�VXSSRUWHG�LQ
GHYHORSLQJ�WKH�UHTXLUHG�FDSDELOLWLHV�DQG�PDNLQJ�DSSURSULDWH�XVH�RI�WKH�OHDUQLQJ�UHVRXUFHV�
JXLGDQFH��IHHGEDFN�DQG�RSSRUWXQLWLHV�IRU�UHIOHFWLRQ�SURYLGHG��,Q�WXUQ��VWXGHQWV�WKHPVHOYHV�FDQ
FRQWULEXWH�WR�WKH�FRXUVH��EULQJLQJ�LQ�UHVRXUFHV�WKDW�VXSSRUW�WKH�IRUPDWLRQ�DQG�H[SUHVVLRQ�RI
WKHLU�LGHDV�DQG�MXVWLI\LQJ�WKHVH��,Q�JHQHUDO��WKH�QDWXUH�DQG�HIIHFWLYHQHVV�RI�WKH�FRXUVH�VXSSRUW
ZLOO�LQIOXHQFH�WKH�VWXGHQWV·�OHDUQLQJ�H[SHULHQFH��DQG�PRUH�LPSRUWDQWO\��ZLOO�GHWHUPLQH�WKH
RYHUDOO�TXDOLW\�RI�WKH�FRXUVH�

7HFKQRORJ\�(QKDQFHG�/HDUQLQJ
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7KHUH�KDV�EHHQ�PXFK�ZULWWHQ�RQ�WKH�VXEMHFW�RI�KRZ�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQV
WHFKQRORJLHV��,&7��FDQ�EHVW�VXSSRUW�VSHFLILF�OHDUQLQJ�SURFHVVHV��/DXULOODUG��������(OOLQJWRQ�
3HUFLYDO�	�5DFH���������)UHQFK�HW�DO��������)U\�HW�DO��������0F&RQQHOO���������(PSKDVLV�LV�RIWHQ
SODFHG�RQ�FDWHJRULVLQJ�WHDFKLQJ�DSSURDFKHV��IRU�H[DPSOH�DV�FROODERUDWLYH�OHDUQLQJ��JURXS�ZRUN�
VHOI�GLUHFWHG�RU�LQGHSHQGHQW�VWXGHQW�OHDUQLQJ��DQG�VR�RQ�

)LJXUH���VHUYHV�WR�LOOXVWUDWH�KRZ�W\SLFDO�WUDGLWLRQDO�DQG�,&7�EDVHG�PHWKRGV�FDQ�VXSSRUW
DGRSWLYH�DQG�DGDSWLYH�OHDUQLQJ��7KH�FKRLFH�DQG�FRPELQDWLRQ�RI�PHWKRGV�DQG�DVVHVVPHQW
SUDFWLFHV�ZLOO�GHWHUPLQH��RU�SUHIHUDEO\�EH�GHWHUPLQHG�E\��WKH�ELDV�RI�WKH�FRXUVH�WRZDUGV
DGRSWLYH�RU�DGDSWLYH�OHDUQLQJ�

/HDUQLQJ
UHVRXUFHV

/HDUQLQJ�VXSSRUW $VVHVVPHQW ,QWHJUDWLRQ
PHGLXP

$'237,9(
OHDUQLQJ

3URYLVLRQ�RI�FRXUVH
PDWHULDOV

)HHGEDFN�DQG�JXLGDQFH
RQ�NQRZOHGJH�DQG
SUDFWLFH�RI�����VHH�)LJ����

7UDGLWLRQDO /HFWXUHV
*XLGDQFH�QRWHV
%RRNV
-RXUQDOV

6HPLQDUV
*URXS�FODVVHV
/DE�ZRUN

(VVD\V
:RUN�ODE�ERRNV
0XOWLSOH�FKRLFH
WHVWV

,&7�EDVHG
:HE�EDVHG
UHVRXUFHV
&$/��VLPXODWLRQV
%LEOLRJUDSKLF
GDWDEDVHV
,QWHUQHW�VLWHV

,QWHUDFWLYH�&$/
6LPXODWLRQV
$SSOLFDWLRQV�VRIWZDUH
(�J��VSUHDGVKHHWV��VWDWLVWLFDO
RU�WH[WXDO�DQDO\VLV��&$'����
'�PRGHOOLQJ��PXOWLPHGLD

(OHFWURQLF�PDUNLQJ
&RPSXWHULVHG�WHVWV�
&$/��VLPXODWLRQV
�WKDW�LQFOXGH
PDUNLQJ�

9LUWXDO
/HDUQLQJ

(QYLURQPHQWV

$'$37,9(
OHDUQLQJ

$YDLODELOLW\�RI
SXEOLVKHG�	�SHHUV

ZRUN��DQG�GHEDWH

)HHGEDFN�DQG�JXLGDQFH
RQ�WKH�IRUPDWLRQ�DQG
JHQHUDWLRQ�RI�����VHH�)LJ����

7UDGLWLRQDO
'LVFXVVLRQ�RI�ZRUN
LQ�SURJUHVV
'LVWULEXWLRQ�RI
PDUNHG�ZRUN

6HPLQDUV
*URXS�FODVVHV

(VVD\V
5HIOHFWLYH�MRXUQDOV
/DE�UHSRUWV
2SHQ�HQGHG
SUREOHPV�LVVXHV

,&7�EDVHG
:HE�SXEOLVKLQJ
'LVFXVVLRQ�DUFKLYHV

:HE�SXEOLVKLQJ�	
FRPPHQWLQJ
(PDLO�OLVWV�	�QHZVJURXSV
'LVFXVVLRQ�ERDUGV
&RQIHUHQFLQJ�SDFNDJHV

3XEOLVKHG�ZRUN
'LVFXVVLRQ
FRQWULEXWLRQV

9LUWXDO
/HDUQLQJ

(QYLURQPHQWV

)LJXUH����,QWHJUDWLQJ�WUDGLWLRQDO�DQG�,&7�EDVHG�OHDUQLQJ�UHVRXUFHV�DQG�OHDUQLQJ�VXSSRUW

7KH�SRWHQWLDO�EHQHILWV�RI�,&7�LQ�FRXUVHV�KDYH�EHHQ�VKRZQ�RYHU�WKH�\HDUV�WR�EH�GLIILFXOW�WR
GHPRQVWUDWH�XQOHVV�WKH�OHDUQLQJ�SURFHVVHV�WKH�FRXUVH�LQWHQGV�WR�VXSSRUW�DUH�PDGH�H[SOLFLW�
&RVW�EHQHILWV�RI�XVLQJ�WHFKQRORJ\�DERYH�WUDGLWLRQDO�PHWKRGV�FDQ�RQO\�EH�HYDOXDWHG�SURSHUO\
ZKHQ�WKH�LQWHQGHG�DLPV�RI�WKH�,&7�LQWHUYHQWLRQ�KDYH�EHHQ�LGHQWLILHG��$�FOHDU�RYHUYLHZ�LV
QHHGHG�RI�WKH�OHDUQLQJ�SURFHVVHV�UHTXLUHG�IRU�WKH�VWXGHQWV�WR�DFKLHYH�VSHFLILF�OHDUQLQJ
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RXWFRPHV�DQG�GHYHORS�VSHFLILF�FDSDELOLWLHV��:LWKRXW�WKLV�IUDPHZRUN��WKHUH�LV�D�WHQGHQF\�IRU�,&7
PHWKRGV�DQG�XVH�RI�PDWHULDOV�WR�EH�´EROW�RQµ��WLPH�FRQVXPLQJ�WR�GHYHORS�RU�LPSOHPHQW��DQG
WKH�EHQHILWV�RIWHQ�UHPDLQ�XQFOHDU�RU�GXELRXV��:LWK�RU�ZLWKRXW�WHFKQRORJ\��LGHQWLI\LQJ�OHDUQLQJ
SURFHVVHV��DQG�WKH�DSSURSULDWH�FRUUHVSRQGLQJ�DVVLJQPHQWV��VXSSRUW�DFWLYLWLHV�DQG�UHVRXUFHV�
DVVLVWV�LQ�HQKDQFLQJ�WKH�TXDOLW\�DQG�FRVW�EHQHILWV�RI�D�FRXUVH�

8VLQJ�WKH�GLVWLQFWLRQ�RI�DGRSWLYH�DQG�DGDSWLYH�OHDUQLQJ�WR�PDNH�H[SOLFLW�VWDWHPHQWV�DERXW
LQWHQGHG�RXWFRPHV��WHFKQRORJ\�VROXWLRQV�PD\�EH�FDWHJRULVHG�LQ�D�QHZ�ZD\��)URP�WKLV��QHZ
V\VWHPV�FDQ�EH�GHVLJQHG�WR�HQKDQFH�VSHFLILFDOO\�WKH�GHVLUHG�OHDUQLQJ�SURFHVVHV�WKDW�WKH�FRXUVH
DLPV�WR�GHYHORS�LQ�VWXGHQWV�

&RQFOXVLRQV

3URPRWLQJ�DQG�VXSSRUWLQJ�WKH�GHYHORSPHQW�RI�H[SHUWLVH�LV�SUHGRPLQDQWO\�JRYHUQHG�E\�WKH
GHJUHH�DQG�TXDOLW\�RI�WKH�FRXUVH�VXSSRUW�SURYLGHG�E\�GLVFXVVLRQ�RI�WKH�OHDUQLQJ�REMHFWLYHV�DQG
IHHGEDFN�RQ�OHDUQLQJ�GHYHORSPHQW��,W�DOORZV�VWXGHQWV�WR�JDLQ�D�EHWWHU�LQVLJKW�LQWR�WKH
DVVHVVPHQW�FULWHULD�RI�WKH�FRXUVH�LQ�WHUPV�RI�WKH�QDWXUH�DQG�TXDOLW\�RI�WKH�ZRUN�H[SHFWHG��H�J�
ZKDW�LV�UHTXLUHG�WR�JHW�D�ILUVW��ZKDW�ZLOO�JLYH�\RX�D�����RU�D�WKLUG��&RQVHTXHQWO\��WKH�TXDOLW\�RI
VWXGHQWV
�ZRUN�WHQGV�WR�LQFUHDVH��WKXV�HQKDQFLQJ�WKH�RYHUDOO�FRXUVH�TXDOLW\��7KH�HIIHFWLYHQHVV�RI
XVLQJ�&	,7�DSSURDFKHV�ZLOO�EH�GHWHUPLQHG�E\�WKHLU�LQWHJUDWLRQ�ZLWK�WKH�XVH�RI�RWKHU�FRXUVH
VXSSRUW�DFWLYLWLHV�DQG�UHVRXUFHV�

8VLQJ�WKH�GLVWLQFWLRQ�RI�DGRSWLYH�DQG�DGDSWLYH�OHDUQLQJ�RXWOLQHG�LQ�WKH�7(/5,�HGXFDWLRQDO
IUDPHZRUN�SURYLGH�D�PHDQV�RI�

• PDNLQJ�SRZHUIXO�DQG�UREXVW�GHFLVLRQV�DQG�MXVWLILFDWLRQ�IRU�WHDFKLQJ��OHDUQLQJ�DQG
DVVHVVPHQW�PHWKRGV�DQG�XVH�RI�UHVRXUFHV�

• HQDEOLQJ�PRUH�H[SOLFLW�VWDWHPHQWV�WR�EH�PDGH�FRQFHUQLQJ�VWXGHQW�OHDUQLQJ�RXWFRPHV�
• HVWDEOLVKLQJ�FRKHUHQFH�LQ�FRQWHQW��VWUXFWXUH��PHWKRGV�RI�GHOLYHU\��DVVHVVPHQW��VWXGHQW

SURJUHVVLRQ��VXSSRUW�DQG�JXLGDQFH�
• VXJJHVWLQJ�ZD\V�RI�UHYLVLQJ�FRXUVH�SURFHVVHV�DQG�DVVLJQPHQWV�WR�HQKDQFH�OHDUQLQJ�DQG

FRXUVH�TXDOLW\�

(IIHFWLYH�SUDFWLFH�LQ�HPEHGGLQJ�RU�LQWHJUDWLQJ�QHZ�WHDFKLQJ�DSSURDFKHV��LQFOXGLQJ�,&7�EDVHG
RQHV��ZLWK�WUDGLWLRQDO�PHWKRGV�RI�WHDFKLQJ��LV�D�FRQWLQXLQJ�DFWLYLW\�RI�DFDGHPLF�GHYHORSPHQW�
1HYHUWKHOHVV��LW�LV�FOHDU�WKDW�WKH�FRPPXQLFDWLRQ�DVSHFWV�RI�WKH�FRXUVH�VXSSRUW�DV�D�ZKROH��WKDW�LV
WKH�VKDULQJ�DQG�GLVFXVVLRQ�RI�VWXGHQWV
�LGHDV�DQG�ZRUN��DUH�YLWDO�WR�SURPRWLQJ�DQG�IDFLOLWDWLQJ
DGDSWLYH��UDWKHU�WKDQ�DGRSWLYH��OHDUQLQJ�
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5HIHUHQFHV

$VWLQ��$���������:KDW�0DWWHUV�LQ�&ROOHJH��S�����^SXEOLVKHU�GHWDLOV`

%RXG��'���������'HYHORSLQJ�6WXGHQW�$XWRQRP\�LQ�/HDUQLQJ��.RJDQ�3DJH��/RQGRQ�

%UHZ��$��DQG�%RXG��'���������7HDFKLQJ�DQG�5HVHDUFK��(VWDEOLVKLQJ�WKH�9LWDO�/LQN�ZLWK
/HDUQLQJ��+LJKHU�(GXFDWLRQ�����������������

&HQWUD��-�$���������5HVHDUFK�3URGXFWLYLW\�DQG�7HDFKLQJ�(IIHFWLYHQHVV��LQ�5HVHDUFK�LQ�+LJKHU
(GXFDWLRQ�����������������

(OOLQJWRQ��+���3HUFLYDO��)��DQG�5DFH��3���������$�+DQGERRN�RI�(GXFDWLRQDO�7HFKQRORJ\���UG
HGLWLRQ���.RJHQ�3DJH��/RQGRQ�

(OWRQ��/���������5HVHDUFK�DQG�7HDFKLQJ��6\PELRVLV�RU�&RQIOLFW��LQ�+LJKHU�(GXFDWLRQ��������������

(QWZLVWOH��1�-���������&RQFHSWLRQV�RI�WHDFKLQJ�IRU�DFDGHPLF�GHYHORSPHQW��WKH�UROH�RI�UHVHDUFK�
LQ�'HYHORSPHQW�7UDLQLQJ�IRU�$FDGHPLF�6WDII��HG�.�-��*UHJRU\���������*ROGVPLWKV�&ROOHJH�
/RQGRQ�

)HOGPDQ��.�$���������5HVHDUFK�SURGXFWLYLW\�DQG�VFKRODUO\�DFFRPSOLVKPHQW�RI�FROOHJH�WHDFKHUV
DV�UHODWHG�WR�WKHLU�LQVWUXFWLRQDO�HIIHFWLYHQHVV��D�UHYLHZ�DQG�H[SORUDWLRQ��LQ�5HVHDUFK�LQ�+LJKHU
(GXFDWLRQ�����������������

)UHQFK��'���+DOH��&���-RKQVRQ��&��DQG�)DUU��*���������,QWHUQHW�%DVHG�/HDUQLQJ��$Q�,QWURGXFWLRQ
DQG�)UDPHZRUN�IRU�+LJKHU�(GXFDWLRQ�DQG�%XVLQHVV��.RJDQ�3DJH��/RQGRQ�

)U\��+���.HWWHULGJH��6��DQG�0DUVKDOO��6���������$�+DQGERRN�IRU�7HDFKLQJ�DQG�/HDUQLQJ�LQ
+LJKHU�(GXFDWLRQ�������.RJDQ�3DJH��/RQGRQ�

*LEEV��*����������^WLWOH`�LQ�7LPHV�+LJKHU�(GXFDWLRQ�6XSSOHPHQW���QG�0D\��������

+DWWLH��-��DQG�0DUVK��+�:���������7KH�UHODWLRQVKLS�EHWZHHQ�UHVHDUFK�DQG�WHDFKLQJ��$�PHWD�
DQDO\VLV��5HYLHZ�RI�(GXFDWLRQDO�5HVHDUFK�����������������

,QJULG��DQG�0RVHV�����""�

-HQNLQV��$���������^FKHFN�\HDU��WH[W�VDLG�����`�$VVHVVLQJ�'DYLG�%OXQNHWW�RQ�7HDFKLQJ�DQG
5HVHDUFK��LQ�7HDFKLQJ�)RUXP��2[IRUG��2[IRUG�%URRNHV�8QLYHUVLW\����

.LQJPDQ��-���������7KH�3XUVXLW�RI�7UXWK��7KH�7LPHV�+LJKHU��-XQH����

.LUVFKQHU��3���9DQ�9LVWHUHQ��3��+XPPHO��+��DQG�:LJPDQ��0���������6WXGLHV�LQ�+LJKHU�(GXFDWLRQ�
���������������

.XKQ���������^GHWDLOV`

/DUVVRQ��6���������/HDUQLQJ�IURP�H[SHULHQFH��7HDFKHUV
�FRQFHSWLRQV�RI�FKDQJHV�LQ�WKHLU
SURIHVVLRQDO�SUDFWLFH��-RXUQDO�RI�&XUULFXOXP�6WXGLHV������������
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/DXULOODUG��'���������5HWKLQNLQJ�8QLYHUVLW\�7HDFKLQJ��$�)UDPHZRUN�IRU�WKH�HIIHFWLYH�XVH�RI
HGXFDWLRQDO�WHFKQRORJ\��5RXWOHGJH��/RQGRQ�

/LJKW��*���������,QWHJUDWLQJ�5HVHDUFK�DQG�3UDFWLFH��65+(�6('$�(GXFDWLRQDO�'HYHORSPHQW
5HVHDUFK�1HWZRUN�0HHWLQJ��-XQH����

/LQGVD\��5���������7HDFKLQJ�DQG�5HVHDUFK��7KH�0LVVLQJ�/LQN��LQ�7HDFKLQJ�)RUXP��2[IRUG��2[IRUG
%URRNHV�8QLYHUVLW\�������

0DUWRQ��)��DQG�6DOMR��5�������D��2Q�TXDOLWDWLYH�GLIIHUHQFHV�LQ�OHDUQLQJ��,��2XWFRPH�DQG�SURFHVV�
%ULWLVK�-RXUQDO�RI�(GXFDWLRQDO�3\VFKRORJ\�����������

0DUWRQ��)��DQG�6DOMR��5�������E��2Q�TXDOLWDWLYH�GLIIHUHQFHV�LQ�OHDUQLQJ��,,��2XWFRPH�DV�D�IXQFWLRQ
RI�WKH�OHDUQHU
V�FRQFHSWLRQ�RI�WKH�WDVN��%ULWLVK�-RXUQDO�RI�(GXFDWLRQDO�3\VFKRORJ\��������������

0DUWRQ��)��DQG�6DOMR��5���������^�GHWDLOV`

0DUWRQ��)��DQG�5DPVGHQ��3���������:KDW�GRHV�LW�WDNH�WR�LPSURYH�OHDUQLQJ"�,Q�3��5DPVGHQ��(G���
,PSURYLQJ�/HDUQLQJ��1HZ�3HUVSHFWLYHV��SS������������.RJDQ�3DJH��/RQGRQ�

0F&RQQHOO��'���������,PSOHPHQWLQJ�&RPSXWHU�6XSSRUWHG�&RRSHUDWLYH�/HDUQLQJ���QG�HGLWLRQ��
.RJDQ�3DJH��/RQGRQ�

1HXPDQQ��5���������3HUFHSWLRQV�RI�WKH�7HDFKLQJ�5HVHDUFK�1H[XV��D�)UDPHZRUN�IRU�$QDO\VLV�
+LJKHU�(GXFDWLRQ��������������

3HQURVH���������(PSHURU
V�1HZ�0LQG��9LQWDJH��^SXEOLVKHU�GHWDLOV`

5DPVGHQ��3���������$�3HUIRUPDQFH�,QGLFDWRU�RI�7HDFKLQJ�4XDOLW\�LQ�+LJKHU�(GXFDWLRQ��WKH
&RXUVH�([SHULHQFH�4XHVWLRQQDLUH��6WXGLHV�LQ�+LJKHU�(GXFDWLRQ�����������������

5DPVGHQ��3���������/HDUQLQJ�WR�7HDFK�LQ�+LJKHU�(GXFDWLRQ��5RXWOHGJH��/RQGRQ�

5DPVGHQ��3��DQG�0RVHV��,���������$VVRFLDWLRQV�%HWZHHQ�5HVHDUFK�DQG�7HDFKLQJ�LQ�$XVWUDOLDQ
+LJKHU�(GXFDWLRQ��LQ�+LJKHU�(GXFDWLRQ��������������

5DPVGHQ��3���%HVZLFN��DQG�%RZGHQ���������^GHWDLOV`

5HLFK��-�1���5RVFK��-��$���DQG�&DWDQLD��)�-���������1RYHPEHU��7KH�6FKRODU��,QWHJUDWLQJ�WHDFKLQJ
DQG�UHVHDUFK�LQ�KLJKHU�HGXFDWLRQ��3DSHU�SUHVHQWHG�DW�WKH�PHHWLQJ�RI�WKH�$VVRFLDWLRQ�IRU�WKH�6WXG\
RI�+LJKHU�(GXFDWLRQ��6W��/RXLV��02���(5,&�'RFXPHQW�5HSURGXFWLRQ�6HUYLFH�1R��('���������

5REELQV��/RUG��������+LJKHU�(GXFDWLRQ��7KH�5REELQV�5HSRUW��5HSRUW�RI�WKH�&RPPLWWHH
DSSRLQWHG�E\�WKH�3ULPH�0LQLVWHU�XQGHU�WKH�&KDLUPDQVKLS�RI�/RUG�5REELQV����������+062�
/RQGRQ�

5RDFK��0�3���%ODFNPRUH��3��DQG�'HPSVWHU��-�$���������'HYHORSLQJ�5HVHDUFK�&DSDELOLWLHV
WKURXJK�7HFKQRORJ\�(QKDQFHG�/HDUQLQJ��,QWHUDFWLRQV�����
KWWS���ZZZ�ZDUZLFN�DF�XN�LQWHUDFWLRQV�YRO�QR��WHOUL�KWP

6DUXS���������^GHWDLOV`
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7XULQJ��$���������&RPSXWLQJ�0DFKLQHU\�DQG�,QWHOOHJHQFH�0LQG�1R������^SXEOLVKHU�GHWDLOV`

:HEVWHU��'�6���������'RHV�5HVHDUFK�3URGXFWLYLW\�(QKDQFH�7HDFKLQJ"��LQ�(GXFDWLRQDO�5HFRUG�����
������

:LOVRQ��-�+��DQG�:LOVRQ��5�6���������7KH�WHDFKLQJ�UHVHDUFK�FRQWURYHUV\��(GXFDWLRQDO�5HFRUG����
��������


