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�

6SHFLDOLVHG�DQG�KLJK�SULFHG�VLPXODWRUV�IRU�VXUJLFDO�WUDLQLQJ��FKHPLFDO�ODEV��DQG�IOLJKW�WUDLQLQJ�FDQ�
SURYLGH�UHDO�ZRUOG�VLPXODWLRQ�LQ�D�VDIH�DQG�ULVN�IUHH�HQYLURQPHQW��EXW�WKH\�DUH�QRW�DFFHVVLEOH�IRU�
WKH�EURDGHU�FRPPXQLW\�GXH�WR�FRVWV�IRU�WHFKQRORJ\�DQG�DYDLODELOLW\�RI�H[SHUWV��7KXV��WUDLQLQJ�
VFHQDULRV�VKLIWHG�WR�YLUWXDO�ZRUOGV�SURYLGLQJ�DFFHVV�IRU�HYHU\RQH�LQWHUHVWHG�LQ�DFTXLULQJ�VNLOOV�DQG�
NQRZOHGJH�DW�HGXFDWLRQDO�RU�SURIHVVLRQDO�LQVWLWXWLRQV��(YHQ�LQ�WKLV�FRQWH[W��ZH�VWLOO�H[SHFW�D�
GHWDLOHG�IRUPDWLYH�IHHGEDFN�DV�ZRXOG�KDYH�EHHQ�SURYLGHG�E\�D�KXPDQ�WUDLQHU�GXULQJ�WKH�IDFH�WR�
IDFH�SURFHVV��:KLOVW�WKH�OLWHUDWXUH�LV�IRFXVLQJ�RQ�JRDO�RULHQWHG�DVVHVVPHQW��LW�QHJOHFWV�WKH�
SHUIRUPHG�DFWLRQV��,Q�WKLV�SDSHU��ZH�SUHVHQW�WKH�$FWLRQ�EDVHG�/HDUQLQJ�$VVHVVPHQW�0HWKRG�
�$/$0��WKDW�DQDO\VHV�WKH�DFWLRQ�VHTXHQFHV�RI�WKH�OHDUQHUV�DFFRUGLQJ�WR�UHIHUHQFH�VROXWLRQV�E\�
H[SHUWV�DQG�DXWRPDWHG�IRUPDWLYH�IHHGEDFN����

�
.H\ZRUGV��$FWLRQ�EDVHG�/HDUQLQJ�$VVHVVPHQW��9LUWXDO�7UDLQLQJ�(QYLURQPHQWV��)RUPDWLYH�
)HHGEDFN�
�

,QWURGXFWLRQ�
�
7KH�HIIHFWLYHQHVV�RI�OHDUQLQJ�DQG�WHDFKLQJ�GHSHQGV�RQ�YDULRXV�DWWULEXWHV��PRVW�UHOHYDQW�DUH�WKH�FRQWH[W�DQG�
VXUURXQGLQJ�LQ�ZKLFK�WKH�OHDUQLQJ�RFFXUV��/LWHUDWXUH�VWXGLHV�DQG�FODVVURRP�OHFWXUHV�DUH�HIIHFWLYH�ZD\V�WR�
JHQHUDWH�WKHRUHWLFDO�NQRZOHGJH��EXW�DUH�LQVXIILFLHQW�IRU�DFTXLULQJ�H[SHULHQFH�DERXW�WKH�DSSOLFDWLRQ�RI�NQRZOHGJH�
LQ�UHDO�ZRUOG�VFHQDULRV��.ROE�	�.ROE���������)RU�H[DPSOH��ZH�ZRXOG�PRVW�OLNHO\�WUXVW�D�KLVWRULDQ�WR�UHVHDUFK�
DFFXUDWH�LQIRUPDWLRQ�DERXW�KLVWRULFDO�HYHQWV�IURP�DQFLHQW�ERRNV��EXW�ZRXOG�IHHO�TXLWH�XQFRPIRUWDEOH�WR�
SDUWLFLSDWH�LQ�WKH�YHU\�ILUVW�IOLJKW�RI�D�SLORW�WUDLQHG�MXVW�ZLWK�ERRNV�DERXW�KRZ�WR�IO\��:H�DSSURYH�D�VNLOOVHW�E\�
FRQGXFWLQJ�HLWKHU�UHDO�ZRUOG�RU�DGYDQFHG�VLPXODWRU�WUDLQLQJ��WKH�ODWWHU�RQH�WUDQVIHUULQJ�DQG�VLPXODWLQJ�DOO�
UHOHYDQW�IDFWRUV�ZLWKLQ�DQ�DUWLILFLDO��YLUWXDO��HQYLURQPHQW��7KHUHIRUH��FUHDWLQJ�DQ�DXWKHQWLF�OHDUQLQJ�HQYLURQPHQW�
FRXOG�EH�VHHQ�DV�RQH�RI�WKH�PRVW�VDOLHQW�FKDOOHQJHV�LQ�HGXFDWLRQDO�UHVHDUFK��UHVXOWLQJ�LQ�D�FRQWLQXRXV�
GHYHORSPHQW�RI�QHZ�PRGHOV��IUDPHZRUNV�DQG�WHFKQRORJLHV�IRU�DQ�LPPHUVLYH�OHDUQLQJ�H[SHULHQFH���
�
5HDO�ZRUOG�H[SHULHQFHV�DUH�FKDOOHQJLQJ�WR�UHSOLFDWH�LQ�D�SXUHO\�YLUWXDO�OHDUQLQJ�HQYLURQPHQW�DQG�JHQHUDOO\�
UHTXLUH�WKH�ZHOO�EDODQFHG�FRPELQDWLRQ�RI�WHFKQRORJ\��GRPDLQ�H[SHUW�NQRZOHGJH��DQG�GHYHORSHUV�NQRZLQJ�KRZ�
WR�EXLOG�DXWKHQWLF�YLUWXDO�HQYLURQPHQWV��7KH�QHHG�IRU�WKH�YLUWXDO�HQYLURQPHQW�FDQ�EH�MXVWLILHG�ZLWK�YDULRXV�
DUJXPHQWV�GHSLFWLQJ�WKH�LQIHDVLELOLW\�RI�VFHQDULRV�IRU�UHDO�ZRUOG�WUDLQLQJ��L�H���KLJK�FRVWV��H�J���DLUFUDIW�SLORW�
WUDLQLQJ���KLJK�ULVNV�RI�LQMXULHV�IRU�OHDUQHUV�DQG�HGXFDWRUV��H�J���KD]DUGRXV�FKHPLFDOV���RU�LPSRVVLELOLW\��H�J���
GHHS�VSDFH�URFNHW�PLVVLRQV�RU�QDWXUDO�GLVDVWHU�UHFRYHU\���)OLJKW�VLPXODWLRQV�DUH�FRPPRQO\�NQRZQ�WR�WUDLQ�
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VWDQGDUG�DV�ZHOO�DV�HPHUJHQF\�SURFHGXUHV�XVLQJ�D�FRFNSLW�VLPXODWLRQ��'HWDLOHG�UHSOLFDV�DFKLHYH�DXWKHQWLFLW\��
SURMHFWLRQ�RI�UHDO�ZRUOG�LPDJHV�RQ�WKH�FRFNSLW�ZLQGRZ�DQG�D�SQHXPDWLF�V\VWHP�IRU�PRYHPHQWV�FUHDWH�D�KLJK�
GHJUHH�RI�LPPHUVLRQ�IRU�WKH�OHDUQHU���
�
7KH�DGYHQW�RI�SRZHUIXO�FRPSXWDWLRQDO�GHYLFHV���'��'�GLVSOD\V��KXPDQ�FRPSXWHU�LQWHUIDFH�WHFKQRORJLHV��DQG�
DVVRFLDWHG�DOJRULWKPV�WR�SURFHVV�WKH�YDVW�DPRXQW�RI�LQIRUPDWLRQ�LQ�UHDO�WLPH�KDV�JLYHQ�LPSHWXV�WR�IXUWKHU��
VSHFLDOLVHG�DV�ZHOO�JHQHUDOLVHG�HQYLURQPHQWV��5HLQHUV�HW�DO���XQGHU�UHYLHZ���7KHUH�DUH�YLUWXDO�WUDLQLQJ�
HQYLURQPHQWV�WR�WUDLQ�VWXGHQWV�LQ�SDUWLFXODU�GLVFLSOLQHV��H�J���VXUJHU\��PHFKDQLFDO�HQJLQHHULQJ��DQG�RWKHU�GRPDLQV�
�)LOLJHQ]L�HW�DO���������.L]LO��������*XQQ��������+RFNHPH\HU�HW�DO����������7KH�YLUWXDO�WUDLQLQJ�HQYLURQPHQW�LV�
XVHG�WR�UHFUHDWH�WKH�³UHDO�ZRUOG´�LQ�DV�PXFK�GHWDLO�DQG�DXWKHQWLFDOO\�DV�SRVVLEOH��9LUWXDO�WUDLQLQJ�HQYLURQPHQWV�
FUHDWH�D�VHQVH�RI�UHDOLW\�IRU�OHDUQHUV��RIWHQ�UHSUHVHQWHG�E\�DQ�DYDWDU��WR�VXSSRUW�WKH�LPPHUVLRQ�LQ�VXFK�D�ZD\�WKDW�
VLPXODWLRQ�³IHHOV´�UHDO�IRU�WKH�GXUDWLRQ�RI�WKH�WUDLQLQJ��L�H���WR�HQJDJH�WKH�OHDUQHU�DQG�SURPRWH�LQWULQVLF�
PRWLYDWLRQ��7KHUH�DUH�PDQ\�DGYDQFHV�EHLQJ�DFKLHYHG�LQ�WHUPV�RI�DXWRPDWLQJ�WKHVH�HQYLURQPHQWV��H�J��E\�
VXEVWLWXWLQJ�WKH�KXPDQ�DFWRU�IRU�WKH�VLPXODWLRQ�ZLWK�VR�FDOOHG�QRQ�SOD\HU�FKDUDFWHUV��13&���ERWV��DQG�LQWHOOLJHQW�
HQYLURQPHQWV��:RRG�	�5HLQHUV���������,W�SURYLGHV�OHDUQHUV�ZLWK�LQGHSHQGHQFH�DV�WKH\�GR�QRW�UHO\�RQ�RWKHUV�IRU�
WKH�OHDUQLQJ�VHVVLRQ��ZLWK�UHVSHFW�WR�WLPLQJ��FDSDFLW\�DQG�TXDOLILFDWLRQ���FDQ�FKRRVH�WR�OHDUQ�DW�DQ\�WLPH�IURP�
DQ\�ORFDWLRQ��DQG�FDQ�UHSHDW�VSHFLILF�VLWXDWLRQV�DV�ORQJ�DV�UHTXLUHG�ZLWKRXW�µZHDULQJ�RXW¶�RWKHU�VWDNHKROGHUV�LQ�
WKLV�SURFHVV���
�
)RU�DQ�HIIHFWLYH�OHDUQLQJ�RXWFRPH��LW�LV�DOVR�WUHPHQGRXVO\�HVVHQWLDO�WR�DVVHVV�WKH�OHDUQHUV¶�DFWLYLWLHV��'HVSLWH�DOO�
LPSURYHPHQWV�RYHU�WKH�ODVW�\HDUV��WKH�OHDUQHU�LV�FXUUHQWO\�VWLOO�UHO\LQJ�RQ�VXPPDWLYH�IHHGEDFN��PDLQO\�HYDOXDWLQJ�
WKH�VXFFHVVIXO�FRPSOHWLRQ�RI�D�OHDUQLQJ�VFHQDULR�DQG�DFKLHYLQJ�WKH�OHDUQLQJ�REMHFWLYHV��KRZHYHU��WKLV�KLJKO\�
OLPLWHG�SHUVSHFWLYH�LJQRUHV�KRZ�WKH�OHDUQHU�UHDFWHG�RQ�VWLPXOL�DQG�DSSOLHG�OHDUQHG�NQRZOHGJH�WR�PDNH�GHFLVLRQV�
GXULQJ�WKH�OHDUQLQJ�SURFHVV��7R�SURYLGH�DQ�H[WHQVLYH�IRUPDWLYH�IHHGEDFN��ZH�FDQQRW�UHVWULFW�RXU�IRFXV�RQ�WKH�
RXWFRPH��EXW�LQFOXGH�WKH�OHDUQHUV¶�VHTXHQFH�RI�DFWLRQV�WR�GHGXFW�LPSOLFDWLRQV�IRU�WKH�DVVHVVPHQW�DQG�IRUPDWLYH�
IHHGEDFN��5HLQHUV�HW�DO���IRUWKFRPLQJ���6FKRODUV�NHHS�SXVKLQJ�WKH�ERXQGDULHV�WR�GHYHORS�LQWHOOLJHQW�DVVHVVPHQW�
V\VWHPV�WKDW�FDQ�SURYLGH�D�TXDOLWDWLYH�IRUPDWLYH�IHHGEDFN�VLPLODU�WR�RQH�EHLQJ�GRQH�E\�DQ�H[SHUW�KXPDQ�
HYDOXDWRU��)DUGLQSRXU�	�'UHKHU���������$VVHVVLQJ�RQO\�WKH�RXWFRPH�ZRXOG�DOVR�LPSOLFDWH�WKDW�WKH�FKRLFH�DQG�
FRUUHFW�DSSOLFDWLRQ�RI�DFWLRQV�DUH�LUUHOHYDQW��H�J��D�SURIHVVLRQDO�DWKOHWH�ZKR�LV�ZLQQLQJ�PHGDOV�DQG�VHWV�QHZ�
ZRUOG�UHFRUGV��)URP�D�JRDO�RULHQWHG�SHUVSHFWLYH��WKLV�OHDUQHU�DFKLHYHG�DOO�WUDLQLQJ�DQG�OHDUQLQJ�REMHFWLYHV�DQG�LV�
FDSDEOH�RI�UHFDOOLQJ�WKH�VNLOOV�LQ�D�FRPSHWLWLRQ��$VVXPH�IXUWKHU�WKDW�WKH�DWKOHWH��GHVSLWH�WKH�VXFFHVV��GLG�QRW�
H[HFXWH�DFFXUDWH�WUDLQLQJ�XQLWV�DQG��WKHUHIRUH��FDXVHG�H[WUHPH�VWUHVV�RQ�WKH�MRLQWV��*RDO�RULHQWHG�DVVHVVPHQW�
ZRXOG�QRW�UHFRJQLVH�WKLV�XQOHVV�WKH�DFKLHYHPHQWV�DUH�LQIHULRU�WR�WKH�H[SHFWDWLRQV�DQG�RIWHQ�DIWHU�EHLQJ�DEOH�WR�
FRXQWHUDFW�WKH�GDPDJH��$QRWKHU�H[DPSOH�LV�H[DPV��ZKHUH�D�JRDO�RULHQWHG�DSSURDFK�HYDOXDWHV�WKH�DQVZHUV�
GHVSLWH�WKHLU�RULJLQ��<HW��ZH�FRQWURO�HYHU\�DFWLRQ�IURP�KDQGLQJ�RXW�WKH�H[DP�TXHVWLRQV�WR�WKH�ILQDO�VXEPLVVLRQ��
HYHQ�WKRXJK�WKH�FRQWURO�LV�PDLQO\�DERXW�GHWHFWLQJ�PLVFRQGXFW�OLNH�FRQVXOWLQJ�DQ�H[SHUW�YLD�SKRQH�GXULQJ�WKH�
H[DP��2YHUDOO��LW�LV�FULWLFDO�WR�ORRN�DW�WKH�DFWLRQ�VHTXHQFH�WKDW�OHDGV�WR�WKH�RXWFRPH��HLWKHU�WR�SUHYHQW�IDLOXUHV�RU�
FKHDWLQJ��EXW�DOVR�WR�DOORZ�OHDUQHUV�WR�H[SORUH�WKH�HQYLURQPHQW�DQG�GLVFRYHU�XQLTXH�VROXWLRQV�EDVHG�RQ�WKHLU�
H[SHULHQFH�DQG�SULRU�NQRZOHGJH���
�
,Q�WKLV�SDSHU��ZH�LQWURGXFH�D�IUDPHZRUN�WR�DVVHVV�DOO�OHDUQHUV¶�DFWLRQV�LQ�D�YLUWXDO�WUDLQLQJ�HQYLURQPHQW�ZLWK�
UHVSHFW�WR�WKH�OHDUQLQJ�REMHFWLYHV�DQG�WR�FUHDWH�D�FRPSXWHU�JHQHUDWHG��IRUPDWLYH��IHHGEDFN�DV�ZHOO�DV�LPSURYH�
WKH�VHOI�JXLGHG�UHSHWLWLRQ�RI�NH\�OHFWXUHV��UHILQHPHQW�RI�VNLOOV�E\�FRPSDULQJ�GLIIHUHQW�WUDLQLQJ�VHVVLRQV��DQG�WKH�
H[SHULPHQWDO�HYDOXDWLRQ�RI�HUURUV�DQG�WKHLU�HIIHFWV�RQ�WKH�RYHUDOO�RXWFRPH��:H�DUH�LQWHUHVWHG�LQ�WKH�DSSOLHG�
NQRZOHGJH�UDWKHU�WKDQ�WKH�PHPRULVDWLRQ�RI�IDFWV�EHLQJ�UHSHDWHGO\�UHSHDWHG�DV�WKH�XOWLPDWH�VROXWLRQ�WR�D�SUREOHP��
1RWH�WKDW�WKH�DSSOLHG�NQRZOHGJH�HTXDOV�WKH�µOHYHO�RI�DSSOLFDWLRQ¶�LQ�%ORRP
V�WD[RQRP\��%ORRP�HW�DO����������:H�
FRQWLQXH�ZLWK�D�UHYLHZ�RI�UHOHYDQW�OLWHUDWXUH�DQG�LQWURGXFH�WKH�WHUPLQRORJ\�IRU�WKH�$FWLRQ�EDVHG�/HDUQLQJ�
$VVHVVPHQW�0HWKRG��$/$0���+HUH��ZH�UHVWULFW�RXUVHOYHV�RQ�D�IRUPDO�GHVFULSWLRQ�RI�WKH�PHWKRG�WR�RXWOLQH�
$/$0�DQG�LWV�DSSOLFDWLRQ�ZLWKLQ�YLUWXDO�WUDLQLQJ�HQYLURQPHQWV��:H�VKRXOG�QRWH�WKDW�ZH�IRFXV�RQ�WKHVH�
HQYLURQPHQWV��EXW�LQWHQG�WR�JHQHUDOLVH�RXU�DSSURDFK�IRU�RWKHU�YLUWXDO�HQYLURQPHQWV��:H�FRQFOXGH�WKH�SDSHU�ZLWK�
DQ�RXWORRN�RQ�IXWXUH�UHVHDUFK��
�
%DFNJURXQG�
�
,Q�WKLV�VHFWLRQ��ZH�LQWURGXFH�WKH�XVHG�WHUPLQRORJ\�WR�DFKLHYH�D�FRPPRQ�XQGHUVWDQGLQJ��)RU�WKLV�UHDVRQ��ZH�
GLVFXVV�YLUWXDO�HQYLURQPHQWV�LQ�HGXFDWLRQ�DQG�DFWLRQ�EDVHG�OHDUQLQJ��DQG�WKH�UHOHYDQFH�DV�ZHOO�DV�FKDOOHQJH�RI�
SURYLGLQJ�IRUPDWLYH�DVVHVVPHQW��+HUH��ZH�UHVWULFW�RXUVHOYHV�WR�YLUWXDO�OHDUQLQJ�HQYLURQPHQWV�DQG�GHPRQVWUDWH�
WKH�LQFRUSRUDWLRQ�RI�IRUPDWLYH�DVVHVVPHQW�WR�LPSURYH�WKH�OHDUQLQJ�SURFHVV��1RWH�WKDW�WKLV�VHFWLRQ�GRHV�QRW�LQWHQG�
WR�SURYLGH�D�FRPSOHWH�OLWHUDWXUH�UHYLHZ��EXW�DUJXHV�WKH�QHHG�DQG�PRWLYDWLRQ�IRU�RXU�IUDPHZRUN�DQG�KRZ�LW�FDQ�
FRQWULEXWH�WR�WKH�ILHOG�RI�HGXFDWLRQ�����
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�
9LUWXDO�(QYLURQPHQWV�LQ�(GXFDWLRQ�
�
9LUWXDO�/HDUQLQJ�(QYLURQPHQWV��9/(��DUH��FRPSXWHU�EDVHG�HQYLURQPHQWV�WKDW�DUH�UHODWLYHO\�RSHQ�V\VWHPV��
DOORZLQJ�LQWHUDFWLRQV�DQG�HQFRXQWHUV�ZLWK�RWKHU�SDUWLFLSDQWV��DQG�JHQHUDOO\�SURYLGHV�DFFHVV�WR�D�ZLGH�UDQJH�RI�
UHVRXUFHV��:LOVRQ��������S������7KH�³VXFFHVV´�RI�9/(�UHODWHV�WR�WKH�,QWHUQHW�DV�LW�WUDQVIHUV�WKH�H[LVWLQJ�
WHFKQRORJ\�DV�ZHOO�DV�WKH�SKLORVRSK\�RI�WKH�:HE�WR�WKH�HGXFDWLRQDO�V\VWHP��/HDUQHUV�DQG�WHDFKHUV�DUH�DEOH�WR�
DFFHVV�D�OHDUQLQJ�VSDFH�WKDW�FRQWDLQV�DOO�WKH�UHTXLUHG�PDWHULDOV�DQG�LQIRUPDWLRQ��H�J���FODVVHV��FODVV�PDWHULDO��
DVVHVVPHQWV��RU�JUDGHV��EXW�DOVR�SURYLGHV�FRPPXQLFDWLRQ�PHDQV�WKDW�DUH�LQGHSHQGHQW�RI�WLPH�DQG�SODFH�
�GLVFXVVLRQ�ERDUGV��FKDW���9/(�EHFRPH�VRFLDO�VSDFHV��EXLOGLQJ�QHWZRUNV��DQG�JURXSV�HVSHFLDOO\�LQ�D�GLVWDQFH�
HGXFDWLRQ�FRQWH[W��
�
$�VSHFLDO�W\SH�RI�9/(�LV�UHSUHVHQWHG�E\�9LUWXDO�7UDLQLQJ�(QYLURQPHQWV��97(���VXFK�DV�,QWHOOLJHQW�3HGDJRJLFDO�
$JHQWV��5LFNHO�HW�DO����������*DPH�EDVHG�7XWRULQJ�6\VWHPV��&UDLJKHDG���������DQG�(GXFDWLRQDO�6LPXODWLRQ�
(QYLURQPHQWV��'HGH�	�/HZLV��������'HGH�HW�DO����������2IWHQ��97(V�DUH�UHDOLVHG�DV�D�OD\HU�RQ�WRS�RI�D�9/(��
WKH�9/(�SURYLGHV�WKH�QHFHVVDU\�IXQFWLRQDOLW\�WR�DGPLQLVWUDWH�DQG�PDQDJH�WKH�FRXUVH�ZKLOH�WKH�VFHQDULR�DQG�
LQWHUIDFH�LV�UHSUHVHQWHG�LQ�WKH�97(��'LIIHUHQW�LQGXVWULHV�DUH�XVLQJ�97(�IRU�WKHLU�HPSOR\HHV��,Q�VXUJHU\�WUDLQLQJ��
V\VWHPV�DUH�SURSRVHG�VXFK�DV�FROODERUDWLYH�YLUWXDO�VFXOSWLQJ�ZLWK�KDSWLF�IHHGEDFN��*XQQ���������6SLQDO�
$QDHVWKHVLD��+RFNHPH\HU�HW�DO����������WKH�G\QDPLF�KLS�VFUHZ�VXUJHU\�WUDLQLQJ�LQ�9LWUR��$KPHG�HW�DO����������
IRUFH�IHHGEDFN�KDSWLF�GHYLFH�IRU�RUDO�LPSODQWRORJ\��&KHQ�HW�DO���������DQG�PDQ\�RWKHUV��,Q�WKH�PLQLQJ�LQGXVWU\��
YLUWXDO�WUDLQLQJ�V\VWHP�DSSOLFDWLRQV�LQ�YLUWXDO�UHDOLW\�IRU�PLQH�VDIHW\�WUDLQLQJ�DUH�H[WHQVLYH��)LOLJHQ]L�HW�DO���
�������DQG�VRPH�RI�WKH�95�DSSOLFDWLRQV�GHYHORSHG�E\�WKH�60,�95�UHVHDUFK�JURXS��.L]LO��������LQFOXGH�GULOO�ULJ�
WUDLQLQJ�VLPXODWLRQ��RSHQ�SLW�VLPXODWLRQ��XQGHUJURXQG�KD]DUG�LGHQWLILFDWLRQ�DQG�EDUULQJ�GRZQ�WUDLQLQJ�
VLPXODWLRQ��LQVWURQ�URFN�WHVWLQJ�VLPXODWLRQ��DFFLGHQW�UHFRQVWUXFWLRQ��WKUHH�GLPHQVLRQDO�PLQLQJ�HTXLSPHQW��
YHQWLODWLRQ�VXUYH\�DQG�UHDO�WLPH�PRQLWRULQJ�VLPXODWLRQV��DQG�YLUWXDO�PLQLQJ�PHWKRGV��

�
7KH�PDLQ�LQWHQWLRQ�RI�YLUWXDO�ZRUOGV�ZDV�QRW�QHFHVVDULO\�HGXFDWLRQ��EXW�LW�KDV�GHPRQVWUDWHG�WKH�FDSDELOLW\�WR�WDNH�
WKH�GLVWDQFH�RXW�RI�GLVWDQFH�HGXFDWLRQ��LQFUHDVH�HQJDJHPHQW�ZLWK�RQOLQH�OHDUQLQJ�VWXGHQWV��DQG�EOHQG�WKH�QHZ�
HQYLURQPHQW�ZLWK�WKH�WUDGLWLRQDO�OHDUQLQJ�DSSURDFKHV�IURP�WKH�FODVVURRP�HQYLURQPHQW��:RRG�	�5HLQHUV���������
7ZLQLQJ��������S�������IXUWKHU�SRLQWV�RXW�³YLUWXDO�ZRUOGV�DOORZ�\RX�WR�GR�WKLQJV�ZKLFK�ZRXOG�EH�GLIILFXOW�RU�
LPSRVVLEOH�WR�GR�LQ�WKH�SK\VLFDO�ZRUOG�±�ERWK�OLWHUDOO\�DQG�SUDJPDWLFDOO\�´�7UDGLWLRQDOO\��YLUWXDO�ZRUOGV�SURYLGH�
DQ�HQYLURQPHQW�ZLWK�EDVLF�IXQFWLRQDOLW\�WR�EXLOG�LQGLYLGXDOLVHG�VFHQDULRV��2SHQ�YLUWXDO�ZRUOGV��H�J���6HFRQG�/LIH�
RU�2SHQ6LP��RIIHU�PDQLIROG�RSSRUWXQLWLHV�WR�FUHDWH�RU�LPSRUW�REMHFWV��RIWHQ�ZLWKRXW�DQ\�UHVWULFWLRQV�RQ�GHILQHG�
VSDFHV��%DLQEULGJH���������9LUWXDO�H[SHULHQFHV�WR�VXSSRUW�UHDO�ZRUOG�VLWXDWLRQV�KDYH�EHHQ�XVHG�LQ�HGXFDWLRQ�LQ�
VHYHUDO�DUHDV�VXFK�DV�WHDFKHU�HGXFDWLRQ��*UHJRU\�HW�DO����������HQJLQHHULQJ��%UHVFLDQL�HW�DO����������KHDOWK�
VFLHQFHV��7KRPSVRQ�	�+DJVWURP���������ORJLVWLFV�DQG�PDQXIDFWXULQJ��:ULHGW�HW�DO���������DQG�ZRXOG�EH�
YDOXDEOH�LQ�RWKHU�DUHDV��VXFK�DV�WKH�VLPXODWLRQ�RI�KD]DUGRXV�VLWXDWLRQV�IRU�WUDLQLQJ�SXUSRVHV��5HLQHUV�	�:RRG��
�������
�
,W�LV�IDVFLQDWLQJ�WR�REVHUYH�WKH�VKLIW�IURP�9/(�DQG�97(�WRZDUGV�YLUWXDO�ZRUOGV��WUDQVIRUPLQJ�D�KDUG�WHFKQRORJ\�
ZLWK�PDVVLYHO\�UHVWULFWHG�IUHHGRP�RQ�KRZ�WR�PDQDJH�WKH�DGPLQLVWUDWLRQ�RI�WKH�HGXFDWLRQDO�WDVN�WRZDUGV�D�VRIW�
WHFKQRORJ\�ZLWK�DQ�RSHQ�DQG�XQUHVWULFWHG�YLUWXDO��OHDUQLQJ��VSDFH��'URQ�HW�DO���������6RPH�DSSURDFKHV�OLNH�
6ORRGOH��.HPS�	�/LYLQJVWRQH��������OLQN�WKH�RSHQ�VSDFH�ZLWK�/HDUQLQJ�0DQDJHPHQW�6\VWHPV��LQ�WKLV�FDVH�
0RRGOH��WR�UHFUHDWH�WKH�FRXUVH�VWUXFWXUH�ZLWK�DOO�LWV�HOHPHQWV�DQG�WRROV�IRU�DVVHVVPHQW��2EVHUYLQJ�WKH�
GHYHORSPHQW�RI�9/(�RYHU�WKH�ODVW�\HDU�UHYHDOV�WKH�VWUXJJOH�WR�ILQG�WKH�ULJKW�EDODQFH�RI�RSHQ�DQG�VWUXFWXUH��RI�
JXLGDQFH�DQG�IUHHGRP��+RZHYHU��ZH�UHTXLUH�VWUXFWXUHV�DQG�HQYLURQPHQWV�OLNH�6HFRQG�/LIH�WR�WUDQVIHU�WKH�UHDO�
ZRUOG�LQWR�WKH�YLUWXDO�VSDFH�VXFK�WKDW�OHDUQHUV�FDQ�WUDLQ�LQ�D�VDIH�HQYLURQPHQW��-DUPRQ�HW�DO����������97(�VHHP�WR�
IRUP�FRQVHQW�DQG�D�FRQWH[W�E\�SURYLGLQJ�WKH�QHFHVVDU\�VWUXFWXUH�DQG�DGPLQLVWUDWLYH�WRROV��\HW�RIIHU�WKH�OHDUQHUV�
HQRXJK�IUHHGRP�WR�H[SORUH�VFHQDULRV�WR�DFKLHYH�FHUWDLQ�OHDUQLQJ�RXWFRPHV���
�
,Q�97(�DQG�YLUWXDO�ZRUOGV��OHDUQHUV�RIWHQ�RSHUDWH�WKURXJK�DYDWDUV�WR�UHSUHVHQW�WKHPVHOYHV�LQ�WKH�HQYLURQPHQW��
HLWKHU�LQ�WKH�WKLUG�SHUVRQ�SHUVSHFWLYH�VKRZLQJ�WKH�ZKROH�DYDWDU�RU�WKH�ILUVW�SHUVRQ�SHUVSHFWLYH�ZKHUH�WKH�OHDUQHU�
RIWHQ�VHHV�RQO\�WKH�DUPV�DQG�KDQGV��7KH�DYDWDU�LV�FRQWUROOHG�E\�WKH�OHDUQHU�XVLQJ�HLWKHU�WUDGLWLRQDO�LQSXW�GHYLFHV�
�H�J���NH\ERDUG�DQG�PRXVH���DGYDQFHG�WHFKQRORJ\��H�J���.LQHFW�RU�5D]RU�+\GUD���RU�HYHQ�DXWKHQWLF�WRROV�WR�PDS�
WKH�UHDO�ZRUOG�KDSWLF�H[SHULHQFH�WR�WKH�YLUWXDO�HQYLURQPHQW��7KH�LQSXW�LV�WUDQVODWHG�WR�VSHFLILF�FRPPDQGV�EHLQJ�
H[HFXWHG�E\�WKH�DYDWDU��7KH�HQYLURQPHQW�LV�RIWHQ�VKDUHG�ZLWK�RWKHU�DYDWDUV��HLWKHU�FRQWUROOHG�E\�RWKHU�OHDUQHUV�RU�
WHDFKHUV��RU�VR�FDOOHG�LQWHOOLJHQW�ERWV�RU�DJHQWV�EHLQJ�FRQWUROOHG�E\�WKH�FRPSXWHU��5HLQHUV�HW�DO���LQ�SUHVV���,Q�
DGGLWLRQ�WR�YHUEDO�FRPPXQLFDWLRQ�XVLQJ��YRLFH��FKDW��YLUWXDO�ZRUOGV�DOORZ�WKH�OHDUQHU�WR�XVH�JHVWXUHV�DV�IXUWKHU�
PHDQV�RI�FRPPXQLFDWLRQ��7UDXP�	�5LFNHO����������
�
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$FWLRQ�EDVHG�/HDUQLQJ�
�
/HDUQLQJ�E\�'RLQJ�RU�$FWLRQ�EDVHG�/HDUQLQJ�LV�D�YDOXDEOH�PHWKRGRORJ\�IRU�HGXFDWRUV�DQG�UHVHDUFKHUV�LQ�
HGXFDWLRQ��DQG�UHIHUV�WR�³DOO�OHDUQLQJ�WKDW�LV�RUFKHVWUDWHG�E\�VRPH�DFWLYLW\�RQ�WKH�SDUW�RI�OHDUQHUV´��1DLGX�	�
%HGJRRG���������:H�DGDSW�IRU�WKH�WHUP�DFWLRQ�WKH�GHILQLWLRQ�XVHG�IRU�DJHQWV�LQ�DUWLILFLDO�LQWHOOLJHQFH��³ZLWK�
DFWLRQ�>EHLQJ@�DQ�RFFXUUHQFH�FDXVHG�LQ�D�
FHUWDLQ
�ZD\�E\�WKH�
$YDWDU
´��$OOHQ��������������7KXV��OHJLWLPDWH�
OHDUQLQJ�DFWLRQV�PD\�YDU\�IURP�D�UHDO�SDUWLFLSDWLRQ�RI�VWXGHQWV��LQ�EXLOGLQJ��FUHDWLQJ��RU�GUDZLQJ�VRPHWKLQJ��WR�
OHDUQHUV�ZDWFKLQJ�D�YLGHR�FOLS�WKDW�LV�ODWHU�H[DPLQHG��UHIOHFWHG�RQ��RU�SODQWV�D�VHHG�IRU�D�ODWHU�GHFLVLRQ�PDNLQJ�
SURFHVV��1DLGX�	�%HGJRRG����������
�

�

�
)LJXUH����'LIIHUHQW�W\SHV�RI�$FWLRQ�EDVHG�/HDUQLQJ�

�
7KH�OLWHUDWXUH�GLVWLQJXLVKHV�GLIIHUHQW�PRGHOV�RI�DFWLRQ�EDVHG�OHDUQLQJ��VHH�)LJXUH�����7KDW�LV��SUREOHP�EDVHG�
OHDUQLQJ��%DUURZV�DQG�7DPEO\Q���������LQTXLU\�RU�JRDO�EDVHG�OHDUQLQJ��6FKDQN���������VFHQDULR�EDVHG�OHDUQLQJ�
�1DLGX���������DQG�DGYHQWXUH�OHDUQLQJ��'RHULQJ���������:KLOVW�HDFK�RI�WKH�GLIIHUHQW�W\SHV�KDV�D�GLVWLQJXLVKHG�
IRFXV�RU�SHUVSHFWLYH��IRU�DOO�LW�LV�FRPPRQ�WR�VWDUW�IURP�D�GHILQHG�SUREOHP�RU�JRDO��ZKLFK�KDV�WR�EH�DFKLHYHG�
�1DLGX���������$FWLRQ�EDVHG�OHDUQLQJ�FKDUDFWHULVHV�D�OHDUQHU�FHQWULF�PRGHO�ZKHUH�WKH�OHDUQHU�VWXGLHV�WKH�OHDUQLQJ�
PDWHULDO�DQG�WKHQ�DSSOLHV�WKH�OHVVRQ�OHDUQHG��7KLV�OHDUQLQJ�E\�GRLQJ�DSSURDFK�GLVFULPLQDWHV�DFWLRQ�EDVHG�
OHDUQLQJ�IURP�DFWLRQ�OHDUQLQJ�ZKHUH�OHDUQLQJ�LV�DFKLHYHG�³E\�XVLQJ�SHUVRQDO�H[SHULHQFH�DQG�UHIOHFWLRQ��JURXS�
GLVFXVVLRQ��DQG�DQDO\VLV��WULDO�DQG�HUURU�GLVFRYHU\��DQG�OHDUQLQJ�IURP�RQH�DQRWKHU���/DVN\�	�7HPSRQH��������S��
�����$FWLRQ�OHDUQLQJ�DSSHDUV�ZLWKLQ�D�JURXS�RI�HPSOR\HHV��E\�GLVFXVVLQJ��DQDO\VLQJ�DQG�VROYLQJ�FHUWDLQ�
SUREOHPV��$FWLRQ�EDVHG�OHDUQLQJ�LV�DERXW�DFWLRQV��ZKLFK�WKH�OHDUQHU�SHUIRUPV�LQ�WKH�OHDUQLQJ�HQYLURQPHQW�WR�
DFKLHYH�D�OHDUQLQJ�RXWFRPH���
�
/HDUQLQJ�$VVHVVPHQW�LQ�97(�
�
/HDUQLQJ�DVVHVVPHQW�LV�DERXW�JUDGLQJ�D�VWXGHQW
V�OHDUQLQJ�RXWFRPH��ZKLFK�FDQ�EH�HLWKHU�WDQJLEOH�OLNH�D�UHSRUW�RU�
DUWZRUN��RU�LQWDQJLEOH�OLNH�VNLOOV�RU�NQRZOHGJH��6DGOHU���������6FULYHQ��������FRLQHG�WKH�PDLQ�FDWHJRULVDWLRQ�RI�
DVVHVVLQJ�VWXGHQWV¶�OHDUQLQJ�RXWFRPHV�LQ�VXPPDWLYH�DQG�IRUPDWLYH�DVVHVVPHQW�WR�TXDOLI\�WKH�DVVHVVPHQW�WR�
LPSURYH�WKH�OHDUQHU��IRUPDWLYH���RU�MXVW�UDQN�WKH�RXWFRPH�LQ�FDWHJRULHV�OLNH�SDVV�RU�IDLO��VXPPDWLYH���,QGLYLGXDO�
H[SODQDWRU\�IHHGEDFN�LV�RQH�RI�WKH�NH\�HOHPHQWV�LQ�IRUPDWLYH�DVVHVVPHQW�DQG�LV�XVXDOO\�DERXW�SURYLGLQJ�GHWDLOHG�
LQIRUPDWLRQ�DERXW�WKH�DVVHVVPHQW�DQG�KRZ�LW�FRXOG�EH�LPSURYHG�LQ�WKH�IXWXUH��,W�LV�DERXW�PDNLQJ�WKH�OHDUQHU�
XQGHUVWDQG��QRW�DERXW�UHSRUWLQJ�QXPEHUV�DQG�JUDGHV��6DGOHU���������$�IXUWKHU�GLIIHUHQWLDWLRQ�LV�SUHVHQWHG�E\�
5RJHUV���������ZKHUH�IHHGEDFN�LV�FODVVLILHG�LQ�HYDOXDWLRQ��WRWDO�VFRUH���LQWHUSUHWLYH��GHWDLOHG�VFRUH���VXSSRUWLYH�
�VFRUH�DQG�JXLGDQFH�LQIRUPDWLRQ���SURELQJ��VFRUH�ZLWK�D�GHWDLOHG�DQDO\VLV���DQG�XQGHUVWDQGLQJ��VFRUH�DQG�VXSSRUW�
WR�XQGHUVWDQG�WKH�UHDVRQ�IRU�GHGXFWLRQV���6WDJHV������HYDOXDWLRQ��LQWHUSUHWLYH��DUH�VXPPDWLYH��DQG�6WDJHV�����
�VXSSRUWLYH��SURELQJ��XQGHUVWDQGLQJ��DUH�IRUPDWLYH��2YHUDOO��WKH�OHDUQHU�UHOLHV�RQ��IRUPDWLYH��IHHGEDFN�WR�
LPSURYH�DQG�SURJUHVV�LQ�WKH�OHDUQLQJ�SURFHVV��7UDGLWLRQDO�DVVHVVPHQW�PHWKRGV��H�J���PXOWLSOH�FKRLFH�DQG�FORVHG�
DQVZHU�TXHVWLRQV��DUH�WRR�UHVWULFWHG�WR�FRSH�ZLWK�WKH�IOH[LELOLW\��FRPSOH[LW\��DQG�FUHDWLYLW\�WKDW�D�OHDUQHU�JDLQV�
ZLWK�DFWLRQ�EDVHG�OHDUQLQJ��1DLGX��������� ���
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�
7KH�XVH�RI�VLPXODWHG�DFWLRQV�DV�VXEVWLWXWHV�IRU�UHDO�ZRUOG�DFWLRQV�LQ�WKH�DHURVSDFH�LQGXVWU\��HVSHFLDOO\�IRU�SLORW�
WUDLQLQJ��LV�H[FHSWLRQDOO\�VWURQJ�HYLGHQFH�RI�WKH�VLJQLILFDQFH�RI�OHDUQLQJ�XVLQJ�YLUWXDO�ZRUOGV�DQG�HQYLURQPHQWV��
$VVHVVPHQW�RI�OHDUQHUV¶�PDVWHU\�LQ�WKHVH�WUDLQLQJ�HQYLURQPHQWV�LV�PDLQO\�EDVHG�RQ�REVHUYDWLRQ�RI�DQ�H[SHUW�RU�
YLGHRWDSLQJ�WKH�WUDLQLQJ�DQG�DQDO\VLQJ�LW�E\�WKH�H[SHUWV�DIWHU�WKH�WUDLQLQJ�VHVVLRQ��)RU��DXWRPDWLRQ�RI�WKLV�
HYDOXDWLRQ�SURFHVV��DFWLYLWLHV�LQ�WKH�YLUWXDO�VSDFH�FDQ�EH�UHFRUGHG�DV�D�FRQWLQXRXV�VHTXHQFH�RI�SHUIRUPHG�DFWLRQV��
NHHSLQJ�D�KLVWRU\�RI�ZKDW�ZDV�GRQH�DW�ZKDW�SRLQW�RI�WLPH��LQFOXGLQJ�WKH�HQYLURQPHQWDO�LQIRUPDWLRQ�DQG�
LQWHUDFWLRQ�ZLWK�RWKHU�DYDWDUV��$FWLRQV�H[HFXWHG�LQ�WKH�YLUWXDO�VSDFH�DUH�JHQHUDOO\�SHUIRUPHG�XVLQJ�FRPPDQGV�
WKURXJK�WKH�DYDWDU��)RU�DGYDQFHG�IRUPDWLYH�DVVHVVPHQW��ZH�KDYH�WR�UHFRUG�DQG�DQDO\VH�WKH�OHDUQLQJ�SDWK�UDWKHU�
WKDQ�MXVW�WKH�OHDUQLQJ�RXWFRPH��6KXWH�HW�DO���������DUJXH�WKDW�WKH�DVVHVVPHQWV�VKRXOG�EH�³VHDPOHVVO\�ZRYHQ�LQWR�
WKH�IDEULF�RI�WKH�OHDUQLQJ�HQYLURQPHQW´�VR�WKDW�LW�LV�YLUWXDOO\�LQYLVLEOH�WR�WKH�OHDUQHU�DQG��WKHUHIRUH��FDXVLQJ�QR�
GLVWUDFWLRQ��7KH�VR�FDOOHG�VWHDOWK�DVVHVVPHQW�XVHV�DXWRPDWHG�VFRULQJ�DQG�PDFKLQH�EDVHG�UHDVRQLQJ�WHFKQLTXHV�WR�
LQIHU��IRU�H[DPSOH��WKH�³YDOXH�RI�HYLGHQFH�EDVHG�FRPSHWHQFLHV�DFURVV�D�QHWZRUN�RI�VNLOOV´��6KXWH�HW�DO���������S��
������6WHDOWK�DVVHVVPHQW�ZDV�IRUPDOO\�XVHG�E\�6KXWH�IRU�WKH�ILUVW�WLPH�LQ������GXULQJ�DQ�$(5$��$PHULFDQ�
(GXFDWLRQDO�5HVHDUFK�$VVRFLDWLRQ��V\PSRVLXP�RQ�GLDJQRVWLF�DVVHVVPHQW��EXW�LW�ZDV�GHVLJQHG�DQG�HPSOR\HG�WZR�
GHFDGHV�HDUOLHU�DV�SDUW�RI�D�JXLGHG�GLVFRYHU\�ZRUOG�FDOOHG�6PLWKWRZQ��6KXWH�	�*ODVHU��������6KXWH���������,W�LV�
PDLQO\�XVHG�WR�DVVHVV�DFWLRQ�FKRLFHV�LQ�JDPHV�IRU�OHDUQLQJ��EXW�LW�KDV�WKH�SRWHQWLDO�WR�EH�LPSURYHG�DQG�XVHG�LQ�
WUDLQLQJ�V\VWHPV�DV�ZHOO��$O�6DPDGL�HW�DO���������SURSRVH�D�IUDPHZRUN�XVLQJ�6WHDOWK�$VVHVVPHQW�WR�DVVHVV�DFWLRQ�
FKRLFHV�DQG�VHTXHQFHV�LQ�VHULRXV�JDPHV��FUHDWLQJ�IRUPDWLYH�IHHGEDFN�RQ�WKH�µLQWHUSUHWLYH¶�OHYHO�RI�5RJHUV¶�
IHHGEDFN�FODVVLILFDWLRQ��5RJHUV���������LQ�ZKLFK�SOD\HUV�JHW�D�VFRUH��
�
7KH�EHQHILW�RI�LPPHUVLQJ�OHDUQHUV�LQWR�DQ�DXWKHQWLF�OHDUQLQJ�H[SHULHQFH�LV�ZHOO�HVWDEOLVKHG�LQ�WKH�OLWHUDWXUH�
�+DQQDILQ�	�/DQG��������+HUULQJWRQ�HW�DO���������<DKD\D���������7KHUH�DUH�VLJQLILFDQW�DGYDQWDJHV�IRU�YLUWXDO�
WUDLQLQJ�V\VWHPV�LQ�ZKLFK�WKH�OHDUQHU�LV�UHSUHVHQWHG�E\�DQ�DYDWDU��+RZHYHU��WKHUH�LV�QRW�\HW�D�FRPSUHKHQVLYH�
VROXWLRQ�RQ�KRZ�WR�DVVHVV�VWXGHQWV¶�OHDUQLQJ��7KLV�HVWDEOLVKHV�D�QHHG�IRU�IXUWKHU�UHVHDUFK�WR�GHVLJQ�DQG�
LPSOHPHQW�DQ�DXWRPDWHG�DFWLRQ�EDVHG�IRUPDWLYH�DVVHVVPHQW�LQ�YLUWXDO�WUDLQLQJ�HQYLURQPHQWV�DQG�YLUWXDO�ZRUOGV��
7R�H[WHQG�WKH�JRDO�RULHQWHG�DVVHVVPHQW��ZKHUH�ZH�MXVW�WDNH�D�VQDSVKRW�RI�WKH�ZKROH�OHDUQLQJ�SURFHVV�DQG�
FRPSDUH�LW�WR�DQ�H[SHFWHG�RXWFRPH��WR�DQ�HYDOXDWLRQ�RI�WKH�SURFHVV�RI�KRZ�D�OHDUQHU�LV�UHDFKLQJ�WKDW�RXWFRPH��
GRLQJ�WKLQJV�LV�FKDOOHQJLQJ��(VSHFLDOO\�LQ�FDVHV�ZKHUH�ZH�KDYH�VRPH�UHTXLUHPHQWV�RQ�DFWLRQV��EXW�DOORZ�DOVR�IRU�
H[SORUDWLRQ�RI�WKH�OHDUQLQJ�VSDFH��,Q�DGGLWLRQ�WR�FRPSDULQJ�H[SHFWDWLRQ�DQG�RXWFRPH��ZH�DOVR�KDYH�WR�LGHQWLI\��
FODVVLI\��DQG�HYDOXDWH�WKH�OHDUQHUV¶�DFWLRQV���
�
$FWLRQ�EDVHG�/HDUQLQJ�$VVHVVPHQW�0HWKRG��$/$0��
�
$FWLRQ�EDVHG�/HDUQLQJ�$VVHVVPHQW�LQ�97(�LV�IRFXVVLQJ�RQ�DVVHVVPHQW�RI�JRDO�RULHQWHG�DFWLRQV�DQG�DFWLRQ�
VHTXHQFHV��UHIOHFWLQJ�WKH�OHDUQHG�NQRZOHGJH��7KHVH�JRDO�RULHQWHG�DFWLRQV�LQFOXGH�YHUEDO�DQG�QRQYHUEDO�DFWLRQV��
VSHHFK�DFWV�DQG�JHVWXUHV��$FWLRQ�FKRLFHV�DUH�DOVR�DV�HVVHQWLDO�DV�DFWLRQV�LQ�DVVHVVPHQW��WKH\�DUH�UHIOHFWLQJ�WKH�
XVHUV¶�OHDUQHG�NQRZOHGJH�DQG�WKH\�DUH�FODVVLILHG�LQ�µ$SSOLFDWLRQ¶�OHYHO�RI�%ORRP¶V�WD[RQRP\��%ORRP�HW�DO���
�������7KH�GHVLJQ�RI�$FWLRQ�EDVHG�/HDUQLQJ�$VVHVVPHQW�0HWKRG�LV�PRWLYDWHG�E\�WKH�WKHRUHWLFDO�FRQWULEXWLRQV�RI�
WKH�HGXFDWLRQDO�SV\FKRORJLVW�5RJHUV���������$FWLRQ�EDVHG�/HDUQLQJ�$VVHVVPHQW�FRQWULEXWHV�WR�WKH�WKHRU\��
SUDFWLFH�DQG�SXEOLF�XWLOLW\��HQDEOLQJ�DXWRPDWHG�DVVHVVPHQW�RI�DFWLRQV�DQG�OHDUQLQJ�DW�WKH�KLJKHVW�OHYHOV�RI�
%ORRP
V�WD[RQRP\��%ORRP�HW�DO���������DQG�GHPRQVWUDWLRQ�RI�NQRZOHGJH���QRW�MXVW�WKH�PHPRUL]DWLRQ�DQG�
DSSOLFDWLRQ�RI�NQRZOHGJH��7KH�FRQFHSW�RI�6WHDOWK�$VVHVVPHQW��6KXWH��������KDV�HPHUJHG�IURP�WKH�FRPSXWHUL]HG�
JDPH�SOD\LQJ�HQYLURQPHQWV�ZKHUH�XVHUV¶�DFWLYLWLHV�DUH�FRQVWDQWO\�EHLQJ�UHFRUGHG�DQG�DVVHVVHG��7KH�GHYHORSHG�
7D[RQRP\�RI�$FWLRQV�IRU�$FWLRQ�EDVHG�/HDUQLQJ�$VVHVVPHQW�LQ�9LUWXDO�7UDLQLQJ�(QYLURQPHQWV�HQDEOHV�WKH�
UHFRJQLWLRQ�RI�UHOHYDQW�DFWLRQV�GXH�WR�FHUWDLQ�JRDOV�WKDW�KDYH�WR�EH�DFKLHYHG�RU�SUREOHPV�WR�EH�VROYHG��
�
:KDW�LV�$/$0"�
�
$FWLRQ�EDVHG�/HDUQLQJ�$VVHVVPHQW�0HWKRG��$/$0��LV�D�IRUPDWLYH�DVVHVVPHQW�PHWKRG�LQ�YLUWXDO�WUDLQLQJ�
HQYLURQPHQWV��DVVHVVLQJ�OHDUQHUV¶�JRDO�RULHQWHG�DFWLRQV�DQG�DFWLRQ�VHTXHQFHV�DQG�SURYLGLQJ�WKHP�ZLWK�IRUPDWLYH�
IHHGEDFN��$VVHVVPHQW�RI�DFWLRQ�FKRLFHV�LV�XVHG�LQ�HGXFDWLRQDO�JDPHV�DQG�YLUWXDO�WUDLQLQJ�V\VWHPV�IRU�VXPPDWLYH�
DQG�IRUPDWLYH�DVVHVVPHQW�RI�PHPRUL]HG�NQRZOHGJH�DQG�LQ�VRPH�FDVHV�DSSOLFDWLRQ�RI�WKH�OHDUQW�NQRZOHGJH��
$/$0�FUHDWHV�WKH�RSSRUWXQLW\�WR�DQDO\VH�DQG�DVVHVV�KRZ�OHDUQHUV�GR�WKLQJV��DQG�QRW�MXVW�ZKDW�WKH\�GR��7KH�
PDLQ�GLIIHUHQFH�RI�$/$0�WR�RWKHU�DVVHVVPHQW�PHWKRGV��LQYROYLQJ�OHDUQHUV¶�DFWLYLWLHV��LV�WKDW�$/$0�GRHV�QRW�
UHVWULFW�WKH�OHDUQHU�ZLWK�SUHGHILQHG�DFWLRQ�FKRLFHV�OLNH�HGXFDWLRQDO�JDPHV�GR��/HDUQHUV�SHUIRUP�WKH�IXOO�
RSHUDWLRQ��DQG�WKH\�VHH�WKH�FRQVHTXHQFH�RI�WKHLU�DFWLRQV�ZLWKLQ�WKH�OLPLWDWLRQV�RI�WKH�GHVLJQHG�V\VWHP��%DVHG�RQ�
SHUIRUPHG�DFWLRQV�DQG�WKH�VHTXHQFHV�RI�WKRVH�DFWLRQV�IRUPDWLYH�IHHGEDFN�ZLOO�EH�JHQHUDWHG�WKDW�GHVFULEHV�WKH�
FRUUHFWQHVV�RI�OHDUQHU¶V�SHUIRUPDQFH��SRVVLEOH�PLVWDNHV�DQG�EHVW�JLYHQ�VROXWLRQ��

�
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:KDW�GRHV�$/$0�DVVHVV"�
�
7KH�7D[RQRP\�RI�$FWLRQV�IRU�$FWLRQ�EDVHG�/HDUQLQJ�$VVHVVPHQW�LQ�9LUWXDO�7UDLQLQJ�(QYLURQPHQWV�LV�
GHYHORSHG�WR�FODVVLI\�OHDUQHUV¶�JRDO�RULHQWHG�DFWLRQV��7KLV�WD[RQRP\�FODVVLILHV�WUDLQHHV¶�DFWLRQV�LQWR�7KH�*RDO�
$FW��&RQVWLWXWLYH�$FWV��DQG�)XQFWLRQDO�$FWV��
��
��� 7KH�*RDO�$FW��7KH�*RDO�$FW�LV�WKH�KLJKHVW�OHYHO�RI�DFWLRQ�LQ�97(��FDQ�EH�FRPSOH[�DQG�RU�FRPSRVLWH��ZKLFK�

LV�D�VSHFLILF�JRDO�WR�EH�DFKLHYHG�E\�WKH�WUDLQHH��7KH�*RDO�$FW�LV�IRUPHG�RI�RQH�RU�PRUH�&RQVWLWXWLYH�$FWV��
H�J���IL[LQJ�WKH�URWDWLQJ�VKDIW�RU�GRLQJ�D�KHDUW�VXUJHU\��

��� &RQVWLWXWLYH�$FWV��WR�DFKLHYH�WKH�*RDO�$FW�LQ�97(��WUDLQHHV�QHHG�WR�SHUIRUP�D�VHTXHQFH�RI�KLJK�OHYHO�
FRPSRXQG�DFWLRQV�FDOOHG�&RQVWLWXWLYH�$FWV��WKHVH�KLJK�OHYHO�DFWLRQV�DUH�FRPSRVHG�RI�RWKHU�ORZ�OHYHO�
DFWLRQV�QDPHG�)XQFWLRQDO�$FWV��7KH�REMHFWLYH�RI�&RQVWLWXWLYH�$FWV�LV�WR�DFKLHYH�WKH�*RDO�$FW���

��� )XQFWLRQDO�$FWV��7KH\�DUH�WKH�ORZHVW�OHYHO�RI�DFWLRQV�LQ�97(��ZKLFK�HQDEOHV�DYDWDUV�WR�DFW�ZLWKLQ�97(��
2EMHFWLYH�RI�)XQFWLRQDO�$FWV�LV�WR�IRUP�&RQVWLWXWLYH�$FWV��)XQFWLRQDO�$FWV�DUH�FODVVLILHG�LQ�VL[�DFWLRQ�
FODVVHV��*HVWXUDO��5HVSRQVLYH��'HFLVLRQDO��2SHUDWLYH��&RQVWUXFWLRQDO��DQG�/RFRPRWLYH�

�
)XQFWLRQDO�$FWV�DUH�FODVVLILHG�DV�IROORZV��

x� *HVWXUDO��7KHVH�DFWLRQV�DUH�PRYHPHQWV�LQ�WKH�DYDWDU¶V�ERG\�DQG�RU�IDFH�H[SUHVVLQJ�GLIIHUHQW�PHDQLQJV��
DQG�FRPPXQLFDWLQJ�SDUWLFXODU�PHVVDJHV��D�YDULHW\�RI�IHHOLQJV�DQG�WKRXJKWV��IURP�FRQWHPSW�DQG�KRVWLOLW\�
WR�DSSURYDO�DQG�DIIHFWLRQ��

x� 5HVSRQVLYH��7KHVH�DFWLRQV�DUH�UHVSRQVHV�WULJJHUHG�E\�FKDQJHV�LQ�WKH�HQYLURQPHQW�RU�REMHFWV��OLNH�
SXVKLQJ�WKH�EXWWRQ�ZKHQ�WKH�JUHHQ�OLJKW�FRPHV�RQ�RU�WDNLQJ�\RXU�KDQG�EDFN�DIWHU�WRXFKLQJ�WKH�KRW�
PHWDO��

x� 'HFLVLRQDO��$YDWDUV�KDYH�WR�UHIOHFW�WKHLU�GHFLVLRQV�E\�FKRRVLQJ�EHWZHHQ�GLIIHUHQW�RSWLRQV��OLNH�FKRRVLQJ�
EHWZHHQ�OHIW�RU�ULJKW��XS�RU�GRZQ��\HV�RU�QR��TXDQWLW\��QXPEHUV��HWF���

x� 2SHUDWLYH��6LPSOH�EDVLF�DFWV�HQDEOLQJ�DYDWDUV�WR�IXQFWLRQ�LQ�97(�E\�H[HFXWLQJ�GLIIHUHQW�QRQ�
FRQVWUXFWLYH�DFWLRQV��H�J���SXVK��FROOHFW��JUDE��HWF��

x� &RQVWUXFWLRQDO��6LPSOH�IXQGDPHQWDO�PDQLSXODWLYH�DFWV�DOORZLQJ�DYDWDUV�WR�LPSDFW�RQ�WKHLU�HQYLURQPHQW�
DV�ZHOO�DV�LWV�REMHFWV��H�J���FXWWLQJ��VFUHZLQJ��HWF��

x� /RFRPRWLYH��$FWLRQV�HPSRZHULQJ�DYDWDUV�WR�PRYH�DURXQG�RU�WHOHSRUW�WR�GLIIHUHQW�SDUWV�RI�WKH�YLUWXDO�
HQYLURQPHQW�WR�H[HFXWH�WKHLU�WDVNV��VXFK�DV�ZDON��UXQ��IO\��WHOHSRUW��DQG�HWF��

�
,Q�$/$0��DFWLRQ�VHTXHQFHV�DUH�HQFRGHG�LQ�IRUP�RI�D�OLVW�RI�VLQJOH�DFWLRQV�XVLQJ�WKH�IROORZLQJ�V\QWD[��
�LG!�$FWLRQ�&ODVV!�$FWLRQ�7\SH!>�$FWLRQ�$WWULEXWH!@>�$FWLRQ�5HODWLRQ!@��ZLWK��LG!�EHLQJ�WKH�SRVLWLRQ�LQ�
WKH�VHTXHQFH���$FWLRQ�&ODVV!�EHLQJ�D�)XQFWLRQDO�$FW���$FWLRQ�7\SH!�EHLQJ�WKH�LQVWDQWLDWLRQ�RI�GLIIHUHQW�DFWLRQV�
�VSHFLILF�UHSUHVHQWDWLYH�RI�WKH�FODVV���>�$FWLRQ�$WWULEXWH!@�EHLQJ�D�OLVW�RI�SRVVLEOH�DWWULEXWHV�VXFK�DV�TXDOLW\��
TXDQWLW\��DQG�ORFDWLRQV��DQG�>�$FWLRQ�5HODWLRQ!@�EHLQJ�D�OLVW�RI�SRVVLEOH�UHODWLRQV�WR�RWKHU�DFWLRQV��1RWH��WKDW�
$/$0�DOVR�UHFRJQL]HV�,UUHOHYDQW�$FWLRQV�WR�DOORZ�IDXOW�IUHH�DVVHVVPHQW�DQG�FRPSUHKHQVLYH�IHHGEDFN��
�

�
)LJXUH����$/$0�H[DPSOH�VFHQDULR��6XSSRUWLQJ�FRSSHU�UHEDU�LQ�WKH�ODWKH�PDFKLQH�FKXFN�

�
7KH�H[DPSOH�VFHQDULR�LQ�)LJXUH���VKRZV�KRZ�XVHUV�SHUIRUP�GLIIHUHQW�DFWLRQV�LQ�D�FHUWDLQ�VHTXHQFH�LQ�D�YLUWXDO�
PDFKLQHU\�VKRS��7KH�*RDO�$FW�LV�³6XSSRUWLQJ�FRSSHU�UHEDU�LQ�WKH�ODWKH�FKXFN´�DQG�WKH�WUDLQHH�QHHGV�WR�SHUIRUP�
WKUHH�&RQVWLWXWLYH�$FWV�VXFFHVVIXOO\��7R�VXSSRUW�WKH�UHEDU�LQ�WKH�ODWKH�PDFKLQH�WKH�WUDLQHH�KDV�WR����HQWHU�WKH�
VKRS�DQG�FROOHFW�VDIHW\�HTXLSPHQW�DQG�FORWKLQJ�����&KRRVLQJ�DQG�VL]LQJ�WKH�FRRSHU�UHEDU�����3XW�WKH�UHEDU�LQ�WKH�
FKXFN�DQG�IL[�WKH�WDLOVWRFN��7KH�WUDLQHH�HQWHUV��/RFRPRWLYH��WKH�YLUWXDO�VKRS��JRHV�WR�VDIHW\�URRP��/RFRPRWLYH��
DQG�FROOHFWV�VDIHW\�HTXLSPHQW�DQG�FORWKLQJ�VSDFH��2SHUDWLYH���WKHQ�PRYHV�WR�LQYHQWRU\�URRP��/RFRPRWLYH���
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FKRRVHV�D�FRSSHU�UHEDU�ZLWK�D�GLDPHWHU�RI�����LQFK��'HFLVLRQDO��DQG�FXW�WZR�SLHFHV�RI��UHEDU��&RQVWUXFWLRQDO��LQ�
VL]HV�����DQG�����LQFK��'HFLVLRQDO���:KLOH�FXWWLQJ�WKH�UHEDU��WKH�WUDLQHH�SODFHV�KLV�KDQG�WRR�FORVH�WR�WKH�VDZ�
EODGH�VR�E\�IHHOLQJ�WKH�EODGH�QHDU�KLV�ILQJHU�WDNHV�KLV�KDQG�DZD\��5HVSRQVLYH��H[WUHPHO\�IDVW�WR�DYRLG�KXUWLQJ�
KLPVHOI��7KH�WUDLQHH�PRYHV�WR�WKH�PDFKLQH�VKRS��/RFRPRWLYH���DQG�RSHQV�WKH�FKXFN��2SHUDWLYH���SXWV�WKH�UHEDU�
�2SHUDWLYH��LQ�LW�DQG�VXSSRUWV�WKH�UHEDU�E\�WXUQLQJ�WKH�FKXFN�ZUHQFK��2SHUDWLYH��WR�WKH�ULJKW��'HFLVLRQDO���7KH�
WUDLQHH�WKHQ�SXVKHV�WKH�WDLOVWRFN��2SHUDWLYH��DQG�SXWV�WKH�EDUUHO¶V�FHQWUH�WR�WKH�HQG�RI�UHEDU��2SHUDWLYH��DQG�
WLJKWHQV�LW��2SHUDWLYH���7UDLQHH�FKHFNV�WKH�UHEDU�EHWZHHQ�WKH�FKXFN�DQG�WKH�FHQWUH�E\�VKDNLQJ�LW��2SHUDWLYH���
PDNHV�VXUH�LW�LV�WLJKW�HQRXJK��'HFLVLRQDO��DQG�QRGV�WR�WKH�RSHUDWRU��*HVWXUDO��WR�WXUQ�RQ�WKH�ODWKH��
�
+RZ�GRHV�$/$0�ZRUN"�
�
7UDLQHHV�LQWHUDFW�ZLWK�WKH�97(�XVLQJ�GLIIHUHQW�WHFKQRORJLFDO�SHULSKHUDOV��SHUIRUPLQJ�D�VHTXHQFH�RI�DFWLRQV��WR�
DFKLHYH�D�SUHGHILQHG�JRDO��QDPHO\�WKH�*RDO�$FW��7KH�UHFRUGHG�GDWD�LV�SURFHVVHG�WR�UHFRJQL]H�DFWLRQV��ZKLFK�DUH�
IXUWKHU�FKHFNHG�IRU�WKHLU�UHOHYDQFH�DQG�EHORQJLQJ�WR�D�VSHFLILF�DFWLRQ�VHTXHQFH��7KHQ��WKH�WUDLQHH¶V�DFWLRQV�DQG�
DFWLRQ�VHTXHQFHV�DUH�FRPSDUHG�WR�WKH�RQH�UHFRUGHG�E\�H[SHUWV¶�LQ�WHUPV�RI�FRUUHFWQHVV�DQG�UHOHYDQFH�RI�DFWLRQV�
DQG�DFWLRQ�VHTXHQFHV��EDVHG�RQ�WKLV�FRPSDULVRQ�DQG�HYDOXDWLRQ��IRUPDWLYH�IHHGEDFN�DQG�DQ�DVVHVVPHQW�VFRUH�LV�
JHQHUDWHG�DQG�SURYLGHG�WR�WKH�WUDLQHH��
�
$/$0�XVHV�5RJHUV¶���VWDJH�IHHGEDFN�FODVVLILFDWLRQ��ZKLFK�LV�VWLOO�YDOLG�DQG�FRPPRQO\�XVHG�LQ�DVVHVVLQJ�
VWXGHQWV�OHDUQLQJ�RXWFRPHV��$O�6DPDGL�HW�DO���������'XQZHOO�HW�DO����������+XPDQ�PDUNHUV�DUH�FDSDEOH�WR�
SURYLGH�IHHGEDFN�RQ�DOO�VWDJHV��<HW�LW�LV�IDU�PRUH�FRPPRQ�WR�VLPSOLI\��PDLQO\�FRQFHUQLQJ�WKH�ZRUNORDG��WKH�
SURFHVV�E\�GHVLJQLQJ�PXOWLSOH�FKRLFH�RU�VKRUW�DQVZHU�DVVHVVPHQW��(VSHFLDOO\�DV�IRUPDWLYH�IHHGEDFN�DW�6WDJH���RU�
��UHTXLUHV�H[SHUW�XQGHUVWDQGLQJ�LI�WKH�DQVZHU�RI�WKH�VWXGHQW�LV�YDOLG�ZLWK�UHVSHFW�WR�WKH�VFRSH�DQG�ERG\�RI�
NQRZOHGJH��DQG�LI�QRW��H[SORULQJ�WKH�WUDLQ�RI�WKRXJKWV�WKDW�OHDG�WR�WKH�JLYHQ�DQVZHU��$XWRPDWLQJ�6WDJH���DQG���LV�
UHODWLYHO\�HDV\�DQG�RIWHQ�GRQH��7KH�RWKHU�VWDJHV�KDYH�D�KLJKHU�FRPSOH[LW\�DV�LW�UHTXLUHV�XQGHUVWDQGLQJ�RI�WKH�
SUREOHP��WKH�FRQWH[W��DQG�RIWHQ�QDWXUDO�ODQJXDJH��WDVNV�WKDW�FDQQRW�\HW�EH�GRQH�DXWRPDWLFDOO\�E\�LQWHOOLJHQW�
DVVHVVPHQW�DOJRULWKPV��6KHQ�HW�DO����������7KH�FRPSOH[LW\�LV�UHGXFHG�E\�VSHFLI\LQJ�FRQVWUDLQWV�WR�UHGXFH�WKH�
SUREOHP�DQG�VROXWLRQ�VSDFH���
�
,Q�WKLV�DVVHVVPHQW�PHWKRG��$/$0��ZH�DUH�LQWHUHVWHG�LQ�DFWLRQV�DQG�DFWLRQ�VHTXHQFHV�WKDW�OHDG�IURP�WKH�LQLWLDO�
VWDWH�RI�WKH�HQYLURQPHQW�WR�D�ILQDO�VWDWH�ZKHUH�WKH�SUREOHP�LV�VROYHG��)RU�HDFK�FKDQJH�RI�VWDWH��ZH�UHFRUG�WKH�
DFWLRQV�DQG�DFWLRQ�VHTXHQFHV�EHLQJ�H[HFXWHG�E\�WKH�OHDUQHU��SURYLGLQJ�XV�ZLWK�D�FRPSOHWH�SURWRFRO��VHTXHQFH�RI�
DFWLRQV�UHSUHVHQWLQJ�WKH�VROXWLRQ�IRU�D�SUREOHP��RI�KRZ�WKH�OHDUQLQJ�REMHFWLYHV�ZHUH�DFKLHYHG��7KH�OHDUQHUV¶�
DFWLRQ�VHTXHQFHV�DUH�FRPSDUHG�WR�WKH�H[SHFWHG�DFWLRQ�VHTXHQFHV�UHFRUGHG�E\�H[SHUWV�RU�LQVWUXFWLRQDO�GHVLJQHUV��
,W�LV�QRW�HVVHQWLDO�WR�KDYH�D�FRPSOHWH�PDWFK��DV�WKH�VROXWLRQ�WR�D�SUREOHP�PLJKW�QRW�EH�XQLTXH��%RWK�WKHVH�
VHTXHQFHV�DUH�FRPSDUHG�E\�YHULILFDWLRQ�EDVHG�RQ�WKH�PLOHVWRQHV�WKDW�DUH�QHHGHG�WR�ILQG�D�VROXWLRQ��
�

�
)LJXUH����6\VWHP�GHVLJQ�IRU�WKH�$FWLRQ�EDVHG�/HDUQLQJ�$VVHVVPHQW�0HWKRG��$/$0���

�
7KH�OHDUQHU�KDV�WKH�RSSRUWXQLW\�WR�SURFHHG�IURP�RQH�PLOHVWRQH�WR�WKH�QH[W�ZLWKRXW�EHLQJ�FRQVWUDLQHG�LQ�EHWZHHQ��
\HW�PLOHVWRQHV�DQG�WKHLU�VHTXHQWLDO�RUGHU�PLJKW�EH�FUXFLDO��7KH�UHVWULFWHG�VFRSH�DOORZV�XV�WR�LPSOHPHQW�DQ�
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LPPHGLDWH�IRUPDWLYH�IHHGEDFN��EHLQJ�WULJJHUHG�ZKHQ�WKH�OHDUQHU�KLWV�D�PLOHVWRQH��VHH�DOVR�5HLQHUV�HW�DO����������
�
7KH�V\VWHP�GHVLJQ�IRU�$/$0�LQFOXGHV�D�VXEV\VWHP�FDOOHG�$FWLRQ�5HFRJQLWLRQ�$JHQW�WKDW�LV�UHVSRQVLEOH�RI�
UHFRJQL]LQJ�DFWLRQV��FKHFNLQJ�WKH�UHOHYDQF\��DQG�PDSSLQJ�WKH�DFWLRQ�VHTXHQFHV��7KH�RXWSXW�RI�WKLV�VXEV\VWHP�LV�
D�OLVW�RI�FRGHG�DFWLRQV�ZLWK�D�FHUWDLQ�VHTXHQFH��UHDG\�WR�EH�XVHG�E\�WKH�$VVHVVPHQW�(QJLQH��$V�D�GHPRQVWUDWLRQ��
\RX�FDQ�VHH�WKLV�RXWSXW�IRU�&RQVWLWXWLYH�$FW����HQWHU�WKH�VKRS�DQG�FROOHFW�VDIHW\�HTXLSPHQW�DQG�FORWKLQJ��
SHUIRUPHG�E\�WKH�XVHU�DQG�LWV�UHIHUHQFH�VROXWLRQ�SHUIRUPHG�E\�DQ�H[SHUW��LQ�7DEOH���EHORZ��
�
�

7DEOH����$FWLRQ�5HFRJQLWLRQ�$JHQW¶V�RXWSXW�IRU�&RQVWLWXWLYH�$FW����
�HQWHUV�WKH�VKRS�DQG�FROOHFW�VDIHW\�HTXLSPHQW�DQG�FORWKLQJ��

�
8VHU¶V�$FWLRQV�DQG�$FWLRQ�VHTXHQFHV� ([SHUW¶V�$FWLRQV�DQG�$FWLRQ�VHTXHQFHV�
��!�/RFRPRWLYH!�WHOHSRUW!>�(QWHU!@�
��!�2SHUDWLYH!�UHDG!>�PDQXDO!@�
��!�/RFRPRWLYH!�:DON!>�LQ!�6DIHW\5RRP!@�
��!�'HFLVLRQDO!�FKRRVH!>�HTXLSPHQW!@�
��!�2SHUDWLYH!�FROOHFW!�
��!�'HFLVLRQDO!�FKRRVH!>�FORWKV!@�
��!�2SHUDWLYH!�FROOHFW!�
��!�/RFRPRWLYH!�UXQ!>�RXW!�6DIHW\5RRP!@�

��!�/RFRPRWLYH!�:DON!�(QWHU!�
��!�/RFRPRWLYH!�:DON!�LQ!�
��!�'HFLVLRQDO!�FKRRVH!�HTXLSPHQW!�
��!�2SHUDWLYH!�FROOHFW!�
��!�'HFLVLRQDO!�FKRRVH!�FORWKV!�
��!�2SHUDWLYH!�ZHDU!�
��!�/RFRPRWLYH!�:DON!�RXW!�

�
%\�FUHDWLQJ�D�OLVW�OLNH�7DEOH����WKH�DVVHVVPHQW�V\VWHP�FUHDWHV�IHHGEDFN�IRU�OHDUQHUV�VKRZLQJ�WKH�HUURUV��H[WUD�
DFWLRQV��DQG�FRUUHFWO\�SHUIRUPHG�DFWLRQV��DOO�ZLWK�H[WHQGHG�H[SODQDWLRQV��7KH�V\VWHP�UHIOHFWV�WKH�PDSSHG�
VHTXHQFH�DQG�FRPSDUHV�LW�ZLWK�WKH�UHIHUHQFH�VROXWLRQ��7KH�UHOHYDQF\�RI�DFWLRQV�ZLOO�EH�DVVHVVHG�LQ�WKUHH�
GLIIHUHQW�OHYHOV��)LUVW�OHYHO�LV�WKH�ORZHVW�UDWHG��$FWLRQ�&ODVV���WKH�VHFRQG�OHYHO�LV�$FWLRQ�&ODVV�DQG�7\SH��DQG�WKH�
WKLUG�DQG�WKH�KLJKHVW�OHYHO�RI�UHOHYDQF\�LV�DQ�H[DFW�PDWFK�RI�DFWLRQV�ZLWK�WKH�H[SHUWV¶�UHIHUHQFH�VROXWLRQ���
�
:K\�GR�HGXFDWRUV�QHHG�$/$0"�
�
7KH�VLJQLILFDQFH�RI�OHDUQLQJ�DVVHVVPHQW�LV�ZHOO�HVWDEOLVKHG�DQG�DFFHSWHG�DPRQJ�HGXFDWRUV��,PPHUVLYH�YLUWXDO�
OHDUQLQJ�HQYLURQPHQWV�VXFK�DV�YLUWXDO�ZRUOGV��JDPHV�IRU�OHDUQLQJ��YLUWXDO�WUDLQLQJ�HQYLURQPHQWV��DQG�VLPXODWRUV�
SOD\�DQ�LPSRUWDQW�UROH�LQ�WRGD\¶V�HGXFDWLRQ�DQG�DVVHVVPHQW�LV�DQ�LQHYLWDEOH�SDUW�RI�LW��1RW�DOO�WUDLQLQJ�FRXUVHV�DUH�
FRVW�HIIHFWLYH�DQG�VDIH�RU�HYHQ�DYDLODEOH��7KHUH�DUH�VR�PDQ\�WUDLQLQJ�FRXUVHV�ZLWK�KLJK�FRVWV�DQG�VDIHW\�LVVXHV�
LQYROYLQJ�KXPDQ�OLYHV�OLNH�QXFOHDU�SRZHU�SODQWV��PLQLQJ��DUP\�WUDLQLQJ��FKHPLFDO�ODEV��DQG�PLQLQJ��7KHUH�DUH�
GLIIHUHQW�DYDLODEOH��'�YLUWXDO�WUDLQLQJ�V\VWHPV�WR�WHDFK�WKHVH�FRXUVHV�EXW�IHZ�RI�WKHP�KDYH�WKH�DELOLW\�RI�
DVVHVVPHQW�DQG�HYHQ�IHZHU�VXSSRUW�IHHGEDFN��$Q�H[SHUW�XVXDOO\�FUHDWHV�SURYLGHG�IHHGEDFNV�GXULQJ�RU�DIWHU�WKH�
DVVHVVPHQW�WKDW�LV�VR�WLPH�FRQVXPLQJ�IRU�H[SHUWV�DQG�YHU\�H[SHQVLYH�IRU�WUDLQLQJ�LQVWLWXWHV�DQG�FRPSDQLHV�DQG�
QRW�IRUJHW�WR�PHQWLRQ�WKDW�LQ�VR�PDQ\�ILHOGV�RI�NQRZOHGJH��WKH�QXPEHU�RI�H[SHUWV�LV�YHU\�OLPLWHG��
�
7R�RYHUFRPH�WKLV�OLPLWDWLRQ��$/$0�SURSRVHV�D�QHZ�DSSURDFK�WRZDUGV�DVVHVVLQJ�OHDUQHUV��EDVHG�RQ�WKHLU�
SHUIRUPHG�DFWLRQV�LQ�YLUWXDO�WUDLQLQJ�HQYLURQPHQWV�WR�DFKLHYH�D�SUHGHILQHG�JRDO�RU�VROYH�D�SUREOHP��8VLQJ�WKLV�
DVVHVVPHQW�PHWKRG�SURYLGHV�WKH�RSSRUWXQLW\�IRU�OHDUQHUV�WR�OHDUQ�IURP�WKHLU�PLVWDNHV�DQG�UHSHDW�WKH�DVVHVVPHQW�
XQWLO�WKH\�PDVWHU�LW�ZLWKRXW�WKH�ZDVWH�RI�ILQDQFLDO�DQG�KXPDQ�UHVRXUFHV��,W�DOVR�HQDEOHV�HGXFDWRUV�WR�DVVHVV�PRUH�
HIIHFWLYHO\�DQG�HIILFLHQWO\�D�KLJKHU�QXPEHU�RI�DVVHVVDEOH�OHDUQHUV�LQ�OHVV�WLPH��)XUWKHUPRUH��HGXFDWRUV�KDYH�WKH�
IUHHGRP�RI�FUHDWLQJ�QHZ�SUREOHPV��DGG�GLIIHUHQW�VROXWLRQV��H[WHQG�WKH�WD[RQRP\�DQG�UHGHILQH�WKH�DFWLRQV�GXH�WR�
WKHLU�QHHGV��ZKLFK�RIIHUV�D�JUHDWHU�IOH[LELOLW\����
�
&RQFOXVLRQ�DQG�2XWORRN�
�
$XWRPDWHG�$VVHVVPHQW�ZLWK�IRUPDWLYH�IHHGEDFN�EDVHG�RQ�WKH�DFWLRQV�DQG�SHUIRUPDQFHV�RI�OHDUQHUV�LQ�9LUWXDO�
7UDLQLQJ�(QYLURQPHQWV�LV�VWLOO�QRW�HVWDEOLVKHG��:LWK�$/$0��ZH�VXJJHVW�D�PHWKRG�IRU�WKH�HGXFDWRUV�WR�
DXWRPDWLFDOO\�DVVHVV�WKHLU�WUDLQHHV��RQOLQH�DQG�LQ�UHDO�WLPH��DQG�RYHUFRPH�WKH�GHSHQGHQF\�RQ�H[SHUWV�DQG�UHGXFH�
WKH�ZDLWLQJ�WLPH�IRU�VWXGHQWV�WR�UHFHLYH�WKHLU�IRUPDWLYH�IHHGEDFN��$/$0�UHFRJQLVHV�WUDLQHHV¶�DFWLRQV�XVLQJ�WKH�
WD[RQRP\�RI�DFWLRQV�IRU�$FWLRQ�EDVHG�/HDUQLQJ�$VVHVVPHQW��GHYHORSHG�VSHFLILFDOO\�WR�EH�XVHG�IRU�WKLV�PHWKRG��
5HFHLYLQJ�WKH�OLVW�RI�SHUIRUPHG�DFWLRQV�HQDEOHV�WKH�DVVHVVPHQW�V\VWHP�WR�FRPSDUH�WKHVH�DFWLRQV�DQG�WKHLU�
VHTXHQFH�DJDLQVW�WKH�UHIHUHQFH�VROXWLRQ�WR�WKH�JLYHQ�SUREOHP��$/$0�LV�FXUUHQWO\�DQ�RQJRLQJ�UHVHDUFK�SURMHFW��
\HW�WKH�ILUVW�RXWFRPHV�GHPRQVWUDWH�WKH�QHHG�IRU�WKHVH�V\VWHPV�DQG�WKH�SRWHQWLDO�WR�SURYLGH�D�SRZHUIXO�WRRO�WR�
HGXFDWRUV�ZKR�XVH�DFWLRQ�EDVHG�OHDUQLQJ�DQG�YLUWXDO�HQYLURQPHQWV��7KLV�SDSHU�GHVFULEHG�WKH�FRQFHSW�RI�$/$0�
IURP�DQ�HGXFDWRU�SRLQW�RI�YLHZ��WKXV�IRFXVHV�RQ�WKH�QRQ�WHFKQLFDO�DVSHFWV�DQG�WKH�LQWURGXFWLRQ�RI�$/$0�LWVHOI��
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$FNQRZOHGJPHQW 

6XSSRUW�IRU�WKH�SURGXFWLRQ�RI�WKLV�SXEOLFDWLRQ�KDV�EHHQ�SURYLGHG�E\�WKH�$XVWUDOLDQ�*RYHUQPHQW�2IILFH�IRU� 
/HDUQLQJ�DQG�7HDFKLQJ��*UDQW��'HYHORSPHQW�RI�DQ�DXWKHQWLF�WUDLQLQJ�HQYLURQPHQW�WR�VXSSRUW�VNLOO�DFTXLVLWLRQ�LQ� 
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