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,Q�UHFHQW�\HDUV� ,�KDYH�KDG�WKH�RSSRUWXQLW\�WR�ZRUN�ZLWK�WKH�6FRWWLVK�

*RYHUQPHQW��P\�ORFDO�DXWKRULW\�DQG�WKLUG�VHFWRU�RUJDQLVDWLRQV�RQ�

GHYHORSLQJ�VWUDWHJLHV�WR�VXSSRUW�VFKRRO�OHDGHUV�LQ�LPSURYLQJ�DWWDLQPHQW�

IRU�\RXQJ�SHRSOH�H[SHULHQFLQJ�VRFLDO�DQG�HFRQRPLF�GLVDGYDQWDJH��7KLV�

HQTXLU\�LV�LQIOXHQFHG�E\�WKLV�ZRUN��LQ�SDUWLFXODU�ZLWK�UHJDUG�WR�WKH�XVH�RI�

GDWD�WR�VXSSRUW�VFKRRO�OHDGHUV�LQ�LPSOHPHQWLQJ�LQWHUYHQWLRQV�WR�LPSURYH�

DWWDLQPHQW�IRU�WKHLU�VWXGHQWV���$GRSWLQJ�VXFK�DQ�DSSURDFK�UHTXLUHV�D�

FOHDU�IRFXV�RQ�HIIHFWLYH�OHDGHUVKLS�DW�DOO�OHYHOV�DQG�LQ�SDUWLFXODU�D�

V\VWHPV¶�OHDGHUVKLS�DSSURDFK���0\�HQTXLU\�WKHUHIRUH�GUDZV�XSRQ�P\�

SURIHVVLRQDO�OHDUQLQJ�DV�SDUW�RI�WKH�6&(/�)HOORZVKLS�SURJUDPPH�

HVSHFLDOO\�ZLWK�UHJDUG�WR�OHDGHUVKLS�SUDFWLFHV�IRU�JUHDWHU�HTXLW\�LQ�

6FRWWLVK�VFKRROV�DQG�QHWZRUNHG��FROODERUDWLYH�DQG�FRPPXQLW\�OHDGHUVKLS�

�6&(/�������

'XULQJ�WKH�SDVW�IHZ�\HDUV��VLJQLILFDQW�SROLF\�GHFLVLRQV�LQ�6FRWWLVK�(GXFDWLRQ�KDYH�IRFXVHG�RQ�

DGGUHVVLQJ�WKH�FKDOOHQJH�RI�FORVLQJ�WKH�µDWWDLQPHQW�JDS¶��7KH�6FRWWLVK�*RYHUQPHQW������D��

S����DVVHUWV�WKDW�WKH�NH\�FKDOOHQJH�IRU�6FRWWLVK�HGXFDWLRQ�LV ³&ORVLQJ�WKH�JDS�LQ�DWWDLQPHQW��

DFKLHYHPHQW�DQG�ZHOOEHLQJ�EHWZHHQ�FKLOGUHQ�DQG�\RXQJ�SHRSOH�OLYLQJ�LQ�RXU�PRVW�DQG�OHDVW�

GHSULYHG�DUHDV´��,Q�D�UHSRUW�FRPPLVVLRQHG�E\�WKH�-RVHSK�5RZQWUHH�)RXQGDWLRQ��6RVX�DQG�

(OOLV��������S����KLJKOLJKW�WKDW�WKHUH�LV�³FOHDU�HYLGHQFH�RI�D�SHUVLVWHQW�DWWDLQPHQW�JDS�EHWZHHQ�

SXSLOV�IURP�WKH�ULFKHVW�DQG�SRRUHVW�KRXVHKROGV�LQ�6FRWODQG´� ,QGHHG�LQ�ODXQFKLQJ�WKH�6FRWWLVK�

$WWDLQPHQW�&KDOOHQJH�LQ�������WKH�)LUVW�0LQLVWHU�KLJKOLJKWHG�WKH�QHHG�WR�EULQJ�³D�JUHDWHU�

VHQVH�RI�XUJHQF\�DQG�SULRULW\´�WR�WKH�LVVXH�RI�DFKLHYLQJ�HTXLW\�LQ�HGXFDWLRQDO�RXWFRPHV�

�6FRWWLVK�*RYHUQPHQW������E��S����

7KHUH�LV�VLJQLILFDQW�UHVHDUFK�SURYLGLQJ�DOWHUQDWLYH�VWUDWHJLHV�IRU�DGGUHVVLQJ�WKLV FKDOOHQJH���

&XUUHQW�NH\�GULYHUV�IRU�6FRWWLVK�(GXFDWLRQ��WKH�6FRWWLVK $WWDLQPHQW�&KDOOHQJH��6$&��DQG�WKH�

1DWLRQDO�,PSURYHPHQW�)UDPHZRUN�GUDZ�RQ�WKLV�UHVHDUFK��LQFOXGLQJ�WKH�ZRUN�RI�6RVX�DQG�

(OOLV��������DQG�VWXGLHV�RI�HDUOLHU�LPSURYHPHQW�SURJUDPPHV�VXFK�DV�WKH�/RQGRQ�&KDOOHQJH���

7KLV�LV�KRZHYHU�D�KLJKO\�FRPSOH[�LVVXH�DV�³6WXGLHV�RI�WKH�FRPSOH[LW\�RI��HGXFDWLRQDO��

SUDFWLFH�KLJKOLJKW�WKDW�WKHUH�LV�QRW�RQH�µJDS¶��QRU�RQH�µVROXWLRQ¶�IRU�KRZ�JDSV�FDQ�EH�FORVHG´�

�)ORULDQ��������S�����)XUWKHUPRUH�LW�LV�HVVHQWLDO�WKDW�ZH�UHIOHFW�RQ�WKH�PHDQLQJ�RI�SRYHUW\�WR�

HQVXUH�WKDW�ZH�GR�QRW�KDYH�D�QDUURZ�GHILQLWLRQ�ZKLFK�H[FOXGHV�VLJQLILFDQW�QXPEHUV�RI�\RXQJ�

SHRSOH�IURP�YDOXDEOH�LQWHUYHQWLRQV�

&OHDUO\�WKH�VFDOH�RI�VXFK�D�FKDOOHQJH�LV�EH\RQG�WKH�VFRSH�RI�WKLV�HQTXLU\��WKHUHIRUH�WKH�IRFXV�

LV�RQ�RQH�DUHD ZKLFK�KDV�EHHQ�KLJKOLJKWHG�LQ UHVHDUFK�DQG *RYHUQPHQW�SROLF\� 7KLV�DUHD�LV�

WKDW�
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,PSURYHG�GDWD�RQ�FKLOGUHQ¶V�SURJUHVV�DW�NH\�VWDJHV��LQFOXGLQJ�GLIIHUHQFHV�EHWZHHQ�WKRVH�

IURP�WKH�OHDVW�DQG�PRVW�GHSULYHG�DUHDV��ZLOO�DOORZ�IRU�SODQQLQJ IXUWKHU�LQWHUYHQWLRQV�WR�HQVXUH�

WKDW�DOO�FKLOGUHQ�DFKLHYH�DV�ZHOO�DV�WKH\�FDQ��

�6FRWWLVK�*RYHUQPHQW������ F��S�����

,Q�ZKDW�ZD\V�FDQ�D�JUHDWHU�XQGHUVWDQGLQJ�DQG�PDQDJHPHQW�RI�WKH�XVH�RI�WKH�6FRWWLVK�,QGH[�

RI�0XOWLSOH�'HSULYDWLRQ��6,0'��DQG�RWKHU�GDWD�VXSSRUW�VFKRRO�OHDGHUV�LQ�LQWURGXFLQJ�HIIHFWLYH��

WDUJHWHG�LQWHUYHQWLRQV�WR�DGGUHVV�WKH�FKDOOHQJH�RI�FORVLQJ�WKH�DWWDLQPHQW�JDS�DQG�LPSDFW�RQ�

RXWFRPHV�IRU�\RXQJ�SHRSOH"�

7KH�FRQFHUQ�UHODWLQJ�WR�WKLV�TXHVWLRQ�LV�WKDW�VFKRROV�DUH�GDWD�ULFK�HQYLURQPHQWV ± EXW�GR�RXU�

VFKRRO�OHDGHUV�DQG�WHDFKHUV�XQGHUVWDQG�WKLV GDWD" &DQ�WKH\�LQWHUSUHW�LW��DQDO\VH�LW�DQG�XVH�

LW"�7KLV�HQTXLU\�ZLOO�DLP�WR�VKRZ�WKDW�LI�VFKRRO�OHDGHUV�FDQ�JDLQ�D�JUHDWHU�XQGHUVWDQGLQJ�RI�

LQGLYLGXDO�SXSLO�GDWD�DQG�GHYHORS�D�PDQDJHDEOH�V\VWHP�WR�WUDFN�WKHLU�SURJUHVV��WKHQ�WKHUH�LV�

SRWHQWLDO�WR�PRUH�HDVLO\�LGHQWLI\�\RXQJ�SHRSOH ZKR�UHTXLUH�LQWHUYHQWLRQV� DQG�WKHQ�WR�GHVLJQ�

VXSSRUW�ZKLFK�ZLOO�PRUH�HIIHFWLYHO\ DFKLHYH�HTXLW\�DQG�LPSURYH RXWFRPHV�IRU�DOO�

&XUUHQWO\�LQ�6FRWODQG��WKHUH�LV�D�FOHDU�IRFXV�RQ�HTXLW\�WKURXJK�WKH�6$&��7KH�(GXFDWLRQ�

�6FRWODQG��$FW������VHHNV�WR�LPSURYH�WKH�DWWDLQPHQW�RI�SXSLOV�IURP�SRRUHU�EDFNJURXQGV�

VWDWLQJ�WKDW� ³$FKLHYLQJ�H[FHOOHQFH�DQG�HTXLW\�LV�D�QDWLRQDO�HQGHDYRXU´��6FRWWLVK�

*RYHUQPHQW������D��S����� 6FRWWLVK�*RYHUQPHQW�SROLF\�LV�EDVHG�RQ�UHVHDUFK�ZKLFK�SRLQWV�WR�

WKH�H[LVWHQFH�RI�DQ�DWWDLQPHQW�JDS��$�NH\�VWXG\ LV�E\�6RVX�DQG�(OOLV���������ZKLFK�SURYLGHV�

HYLGHQFH�WR�VKRZ�WKDW�WKH�JDS�LQ�DWWDLQPHQW�EHWZHHQ�FKLOGUHQ�IURP�ORZ�DQG�KLJK�VRFLR�

HFRQRPLF�EDFNJURXQGV�HPHUJHV�DW�DQ�HDUO\�DJH�DQG�ZLGHQV�IXUWKHU�DV�FKLOGUHQ�SURJUHVV�

WKURXJK�WKHLU�VFKRROLQJ� 7KLV�LV�IXUWKHU UHLQIRUFHG�LQ�UHVHDUFK�FRQGXFWHG�LQ������ ZKLFK�

GHPRQVWUDWHV�WKDW�DWWDLQPHQW�DW�6&4)�/HYHO���IRU�VFKRRO�OHDYHUV�LQFUHDVHV�VWHDGLO\�DV�

GHSULYDWLRQ�GHFUHDVHV��0DUFXV��������

,Q�DGGUHVVLQJ�WKH�HTXLW\�GLPHQVLRQ�WR�UDLVH�DWWDLQPHQW�WKHUH�LV�D�FOHDU�IRFXV�RQ�\RXQJ�

SHRSOH�OLYLQJ�LQ�DUHDV�RI�GHSULYDWLRQ��7KLV�KDV�LPSOLFDWLRQV�IRU�VFKRRO�OHDGHUV�ZKR��DV�

'LPPRFN������D��3UHVHQWDWLRQ�IRU�6&(/� KLJKOLJKWV�

3RVVHVV�D�VWURQJ�YDOXHV�RULHQWDWLRQ�WRZDUGV�PHULWRFUDF\�FRPELQHG�ZLWK�HTXLW\��ZKLOH�WKH�

JLIWHG�DW�RQH�HQG�DUH�HQFRXUDJHG�WR�DFKLHYH�WR�WKHLU�SRWHQWLDO��DV�DUH�PLGGOH�DFKLHYHUV��ORZ�

DFKLHYHUV�DUH�JLYHQ�FRPSHQVDWRU\�UHVRXUFHV�DQG�VXSSRUW�WR�FORVH�WKH�DWWDLQPHQW�JDS��

&RPSHQVDWRU\�DSSURDFKHV�WR�DGGUHVV�WKH�HGXFDWLRQDO�LPSDFW�RI�SRYHUW\ DUH�EHLQJ�

GHYHORSHG�WKURXJK�WKH�6$&��KRZHYHU�LW�LV�LPSRUWDQW�WR�KLJKOLJKW�UHFHQW�UHVHDUFK�ZKLFK�

VKRZV�WKDW��
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WKH�µDWWDLQPHQW�JDS¶�LV�QRW�MXVW�WKDW�WKH�OHDVW�ZHOO�RII�����GR�EDGO\�DQG�HYHU\RQH�HOVH�DWWDLQV�

DW�VLPLODU�OHYHOV��5DWKHU��WKH�µJDS¶�ZLWK�WKH�PRVW�ZHOO�RII�SXSLOV�H[LVWV�IRU�DOO�RWKHU�SXSLOV�WRR�

�0DUFXV��������S�����

,Q�ZRUNLQJ�WRZDUGV�HTXLW\�ZH�QHHG�WR�HQVXUH�WKDW�DOO�OHDUQHUV¶�QHHGV�DUH�PHW� ,W�LV�DOVR�

HVVHQWLDO�WR�EH�DZDUH�WKDW�LQ�PHDVXULQJ�DWWDLQPHQW��ZH�QHHG�WR�DYRLG�D�QDUURZ�GHILQLWLRQ�

EDVHG�RQO\�RQ�H[DPLQDWLRQ�SHUIRUPDQFH� ,W�LV�LPSRUWDQW�WR�LQFOXGH GLIIHUHQW�IRUPV�RI�

DFKLHYHPHQW�DV�KLJKOLJKWHG�E\�(GJDU���������VXFK�DV�FRPPXQLW\�LQYROYHPHQW�DQG�WKH�

GHYHORSPHQW�RI�WUDQVYHUVDO�VNLOOV��

,Q�FRQVLGHULQJ�FRPSHQVDWRU\�DSSURDFKHV��ZH�QHHG�WR�ILQG�D�PHDVXUH�ZKLFK�HQDEOHV�VFKRRO�

OHDGHUV�WR�DFFXUDWHO\�LGHQWLI\�\RXQJ�SHRSOH�H[SHULHQFLQJ�SRYHUW\ WKDW�LV�LPSDLULQJ�WKHLU�

DWWDLQPHQW���&XUUHQWO\�PRVW�VFKRROV�XVH�WKH�6FRWWLVK�,QGH[�RI�0XOWLSOH�'HSULYDWLRQ��6,0'��

ZKLFK�KDV�EHHQ�GHYHORSHG�DQG�SURGXFHG�E\�WKH�6FRWWLVK�*RYHUQPHQW��6FRWWLVK�

*RYHUQPHQW������E���DV�WKH NH\�LQGLFDWRU�RI�GHSULYDWLRQ� ,QGHHG�WKH�1DWLRQDO�,PSURYHPHQW�

)UDPHZRUN��������LPSUHVVHV�RQ�VFKRRO�OHDGHUV�WKH�QHHG�WR�NQRZ�WKH�EUHDNGRZQ�RI�

FKLOGUHQ¶V�SURJUHVV�E\�GHSULYDWLRQ�XVLQJ�6,0'���+RZHYHU� DV�WKH�&RPPLVVLRQ�RQ�:LGHQLQJ�

$FFHVV��������UHSRUWV��6,0'�LGHQWLILHV�GHSULYHG�DUHDV��QRW�GHSULYHG�LQGLYLGXDOV��7DUJHWLQJ�

LQWHUYHQWLRQV�H[FOXVLYHO\�RQ�SXSLOV�ZKR�OLYH�LQ�GHSULYHG�DUHDV��GRHV�QRW�RIIHU�D

FRPSUHKHQVLYH�VROXWLRQ� )XUWKHUPRUH��)LVFKEDFKHU�������� LQVLVWV�WKDW�ZH�PXVW�DYRLG

ODEHOOLQJ�VWXGHQWV�DV�µGHSULYHG¶�DQG�XVH�6,0'�DORQJVLGH�RWKHU�GDWD�VRXUFHV��

7KLV�KLJKOLJKWV�WKDW�LW�ZRXOG�EH�PRUH�HIILFLHQW�WR�DSSO\�D�EDVNHW�RI�PHDVXUHV�WR�LGHQWLI\�

FKLOGUHQ�OLYLQJ�LQ�SRYHUW\���)UHH�6FKRRO�0HDOV��)60��LV�RIWHQ�XVHG�DV�DQ�LQGLFDWRU�RI�

GHSULYDWLRQ�LQ�HGXFDWLRQDO�SROLF\�DQG�UHVHDUFK� ,QGHHG LQ�DVVLJQLQJ DQ�DGGLWLRQDO������PLOOLRQ�

SHU�\HDU�WR�WKH�6$& WKURXJK�WKH�3XSLO�(TXLW\�)XQG��3()���WKH�*RYHUQPHQW�DQQRXQFHG�LQ�

)HEUXDU\�������WKDW�WKLV�IXQGLQJ�ZRXOG�EH�DOORFDWHG�EDVHG�RQ�)60��+RZHYHU�WKH�

*RYHUQPHQW�LV�QRW�DSSO\LQJ�WKH�3()�EDVHG�RQ�D�EDVNHW�RI�PHDVXUHV��EXW�RQO\�RQH��DQG�

VFKRRO�OHDGHUV�VKRXOG�EH�DZDUH�RI�WKH�OLPLWDWLRQV�LQ�RQO\�XVLQJ�WKLV�PHDVXUH�� ,Q�WKLV�

LQVWDQFH��IXQGLQJ�ZLOO�EH�DZDUGHG�EDVHG�RQ�WKH�SHUFHQWDJH�RI�SXSLOV�UHFHLYLQJ�IUHH�VFKRRO�

PHDOV� QRW�RQ�WKH�WRWDO�QXPEHU�HOLJLEOH��0RUHRYHU��UHVHDUFK�VXJJHVWV�WKDW�)60�IOXFWXDWHV�

ZLWK�HFRQRPLF�F\FOHV�DQG�WKDW�SDUHQWV�PD\�IHHO�VWLJPDWLVHG�ZKHQ�UHJLVWHULQJ�WKHLU�FKLOGUHQ�

DV�HOLJLEOH��PDNLQJ�WKHP�UHOXFWDQW�WR�GR�VR� 7KLV�FDQ�UHVXOW�LQ�WRR�PDQ\�RU�WRR�IHZ�VWXGHQWV�

EHLQJ�UHFRJQLVHG�DV�GLVDGYDQWDJHG��6XWKHUODQG��������

6FKRRO�OHDGHUV�WKHUHIRUH�KDYH�D�UDQJH�RI�WRROV�WR�VXSSRUW�WKHP�LQ�LGHQWLI\LQJ�\RXQJ�SHRSOH�

H[SHULHQFLQJ�SRYHUW\��+RZ�WKHQ�FDQ�WKH\�XVH�WKHVH�DQG�RWKHU�GDWD�WR�LPSOHPHQW�WDUJHWHG�

LQWHUYHQWLRQV"�,Q�2QWDULR�D�VWXG\�RI�WKH�SUDFWLFHV�RI�VRPH�KLJK�SHUIRUPLQJ�SULQFLSDOV�KDV�

VKRZQ�VXFFHVV�LQ�FORVLQJ�DFKLHYHPHQW�JDSV��2QH�RI�WKH�µ)LYH�%LJ�,GHDV¶ LQ�WKH�VWXG\�

VWUHVVHV�WKH�QHHG�WR��
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.HHS�WKH�IRFXV�RQ�VWXGHQW�RXWFRPHV�DW�DOO�WLPHV��EULQJLQJ�D�ZLGH�UDQJH�RI�GDWD�WR�WKH�

GLVFXVVLRQ�DQG�HQVXULQJ�WKDW�WHDFKHUV�EHFRPH�GHHSO\�LQYROYHG�ZLWK�WKH�FROOHFWLRQ�DQG�

DQDO\VLV�RI�WKLV�GDWD��2QWDULR�/HDGHUVKLS�6WUDWHJ\��������S�����

,W�LV�LPSRUWDQW�WR�QRWH�KRZHYHU�WKDW�WKH�RXWFRPHV�QHHG�WR�EH�ZLGH�UDQJLQJ��QRW�MXVW EDVHG�RQ�

H[DPLQDWLRQ�UHVXOWV��)XUWKHUPRUH D�NH\�LPSOLFDWLRQ�IRU�VFKRRO�OHDGHUV�LV�WR�HQVXUH�WKDW�WKH�

DWWDLQPHQW�GDWD�WKH\�XVH� UHIOHFWV�FRQVLVWHQF\�RI�WHDFKHUV¶�MXGJHPHQW� ,I�GHFLVLRQV�DUH�QRW�

WDNHQ�RQ�FRQVLVWHQWO\�DFFXUDWH�GDWD�DFURVV�DOO�VWXGHQWV��WKH�JDS�PLJKW�LQGHHG�ZLGHQ��QRW�

FORVH� 6XFK�UHVHDUFK�KLJKOLJKWV�WKH�LPSRUWDQFH�RI�LQIRUPHG�HYLGHQFH�EDVHG�GHFLVLRQ�

PDNLQJ��HVSHFLDOO\�LQ�UHODWLRQ�WR�LGHQWLI\LQJ�VWXGHQWV�ZKR�DUH�XQGHUSHUIRUPLQJ�DQG�LQ�

LPSOHPHQWLQJ�WKH�PRVW�HIIHFWLYH�LQWHUYHQWLRQ�VWUDWHJLHV��

7KHUH�LV�VLJQLILFDQW�HYLGHQFH�WR�VXJJHVW�WKDW�D�NH\�LQWHUYHQWLRQ�VWUDWHJ\�LV�WR�HQJDJH�SDUHQWV��

6RVX�DQG�(OOLV�������� KLJKOLJKW�WKH�LPSRUWDQFH�RI�SDUHQWDO�LQYROYHPHQW�SURJUDPPHV�DQG�RI�

HQJDJLQJ�IDPLOLHV�DQG�FRPPXQLWLHV��6KHUHU�������� DUJXHV�WKDW�LW LV�FUXFLDO�IRU�SULQFLSDOV�WR�

HQFRXUDJH�WHDFKHUV�DQG�RWKHU�VWDII�WR�LQLWLDWH�DQG�VXVWDLQ�UHODWLRQVKLSV�ZLWK�SDUHQWV��

+RZHYHU��ZKLOH�LW�LV�JHQHUDOO\�DFFHSWHG�WKDW�SDUHQWDO�LQYROYHPHQW�LV�LPSRUWDQW��<DS�DQG�

(QRNL��������DVVHUW�WKDW�WKHUH�LV�OLWWOH�DJUHHPHQW�RQ�KRZ�LW�PD\�EHVW�EH�LPSOHPHQWHG� 7KLV

HQTXLU\�IRFXVHV�RQ�HQJDJLQJ�ZLWK�SDUHQWV WR�ILQG�RXW�ZKDW�WKH\�IHHO�ZRUNV�IRU�WKHP� UDWKHU�

WKDQ�LPSRVLQJ�VWUDWHJLHV�ZKLFK�ZH� DV�VFKRRO�OHDGHUV� EHOLHYH�ZLOO�ZRUN�� ,Q�WKH�VDPH�ZD\� DOO�

VWDNHKROGHUV�VKRXOG�KDYH�D�YRLFH�LQ�LGHQWLI\LQJ�WKH�EHVW�VWUDWHJLHV�WR�DGGUHVV� ZKDW�&RRN�HW�

DO� ������� GHVFULEH�DV�WKH�PXOWL�IDFHWHG�GHSULYDWLRQ�HGXFDWLRQ�UHODWLRQVKLS� 7KH DFWLYLWLHV�RI�

WKH�HQTXLU\�JURXS�UHSRUWHG�LQ�WKLV�VWXG\�KDYH WKHUHIRUH�JDWKHUHG�DQG�DQDO\VHG�VXFK�

LQIRUPDWLRQ IURP�SXSLOV�DQG�WHDFKHUV��

$GGUHVVLQJ�WKH�SUREOHP�RI�FORVLQJ�WKH�DWWDLQPHQW�JDS�XVLQJ�GDWD�DQG�WDUJHWHG�LQWHUYHQWLRQV��

QHHGV�D�IRFXV�RQ�KLJK�TXDOLW\�OHDGHUVKLS�DW�DOO�OHYHOV�DQG�D�V\VWHPV�OHDGHUVKLS�DSSURDFK��

&KDSPDQ�HW�DO� �������S��� VXJJHVW�WKDW�³SROLF\�PDNHUV�VKRXOG�EH�LQYHVWLQJ�HYHQ�PRUH�

KHDYLO\�LQ�GHYHORSLQJ�UHVHDUFK�DQG�GHYHORSPHQW�LQWHUYHQWLRQV�EHWZHHQ�VFKRROV�DQG�EH\RQG�

VFKRROV´��:KLOH�LW�PD\�EH�RYHU�DPELWLRXV�WR�DVSLUH�WR�DFKLHYH�ZKDW�+DUJUHDYHV��������S�����

GHVFULEHV�DV�³KLJK�FROODERUDWLYH�FDSLWDO´��LW�LV�KRSHG�WKDW�WKLV�HQTXLU\�ZLOO�UHIOHFW�D�

FROODERUDWLYH�DSSURDFK��PRWLYDWHG�E\�D�VHQVH�RI�PRUDO�SXUSRVH�DQG�GULYHQ�E\�V\VWHP�

OHDGHUV�ZKR� DV�'LPPRFN������E��S����GHVFULEHV� ³FDUH�DERXW�DQG�ZRUN�IRU�WKH�VXFFHVV�RI�

RWKHU�VFKRROV�DV�ZHOO�DV�WKHLU�RZQ´�

7KH�IRFXV�RI�WKLV�HQTXLU\�KDV�LQYROYHG ZRUNLQJ ZLWK�VFKRRO�OHDGHUV�LQ�1RUWK�/DQDUNVKLUH�

&RXQFLO�WR�JDLQ�D�JUHDWHU�XQGHUVWDQGLQJ�RI�GDWD�RQ�LQGLYLGXDO�\RXQJ�SHRSOH�LQ�RUGHU�WR

GHYHORS�D�V\VWHP�WR�WUDFN�WKHLU�SURJUHVV��2XU�JRDO�KDV�EHHQ�WR�GHYHORS�DQ�DSSURDFK�ZKLFK�

HQDEOHV VFKRRO�OHDGHUV�WR�KDYH�D�VWUDWHJLF�RYHUYLHZ�RI�HYHU\�\RXQJ�SHUVRQ�LQ�WKHLU�VFKRRO��,W�

LV�DOVR�WR�HQDEOH�VHQLRU�OHDGHUV�DQG�WHDFKHUV�WR�LGHQWLI\�\RXQJ�SHRSOH�ZKR�UHTXLUH�

LQWHUYHQWLRQV�DQG�WR�GHVLJQ�WDUJHWHG�VXSSRUW�EDVHG�RQ�LQGLYLGXDO�QHHG�
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7KH�HQTXLU\�LQYROYHV VHYHQ�VHFRQGDU\�VFKRROV� ZKLFK�UHSUHVHQWV�RYHU�����RI�DOO�VHFRQGDU\�

VFKRROV�LQ�WKH�$XWKRULW\��(DFK�VFKRRO�LV�UHSUHVHQWHG�LQ�WKH�HQTXLU\�JURXS�E\�D�VHQLRU�OHDGHU�

ZKR�KDV�WKH�DXWKRULW\�WR�PDNH�VWUDWHJLF�GHFLVLRQV��$�PHPEHU�RI�WKH�&RPPXQLW\�/HDUQLQJ�

DQG�'HYHORSPHQW�WHDP��&/'��DQG�D�3HUIRUPDQFH�$QDO\VW�DUH�NH\�PHPEHUV RI�WKH�JURXS�

7KH�JURXS�FDPH�WRJHWKHU�LQ�2FWREHU������DQG�IROORZHG�WKH�DSSURDFK�WR�&ROODERUDWLYH�

3URIHVVLRQDO�(QTXLU\�RXWOLQHG�E\�'UHZ�DW�DO����������7KH�IRXU�UHVHDUFK�SULRULWLHV�LQ�RXU�

&ROODERUDWLYH�3ODQ�DQG�RXU�PHWKRGRORJ\�DQG�GDWD�FROOHFWLRQ�DSSURDFKHV�DUH�RXWOLQHG�EHORZ�

7R�FRQVLGHU�H[LVWLQJ SUDFWLFH�ZLWK�UHJDUG�WR�WUDFNLQJ�SXSLO�SURJUHVV��WR�XVH�WKLV�LQIRUPDWLRQ�WR

GHYHORS�D�WUDFNLQJ�DSSURDFK�WKDW�LV�FRPSDWLEOH�ZLWK�H[LVWLQJ�VFKRRO�PDQDJHPHQW�LQIRUPDWLRQ�

V\VWHPV��

3DUWLFLSDQWV�IURP�WKH�VHYHQ�VFKRROV�UHYLHZHG H[LVWLQJ�WUDFNLQJ�V\VWHPV��$OO�VFKRROV�DJUHHG�

WR�WULDO�DQ DSSURDFK�EDVHG�RQ�WKH�PRGHO�XVHG�E\�WZR�VFKRROV�ZKLFK�KDV�LPSDFWHG�SRVLWLYHO\�

RQ�LPSURYHG�DWWDLQPHQW�LQ�WKHVH�VFKRROV��DV�H[SODLQHG�EHORZ��

7KH�DSSURDFK�LV�EDVHG�RQ�H[WUDFWLQJ�SXSLO�GDWD�IURP�WKH�VFKRROV¶�PDQDJHPHQW�LQIRUPDWLRQ�

V\VWHP�DQG�SUHVHQWLQJ�LW�RQ�([FHO�VSUHDGVKHHWV�GXH�WR�WKHLU�HDVH�RI�DFFHVV�DQG�IOH[LELOLW\�RI�

GDWD�PDQLSXODWLRQ��7KLV�LQIRUPDWLRQ�FDQ�EH�H[WUDFWHG�LQ�D�UDQJH�RI�IRUPDWV�WR�VKRZ�SURJUHVV�

IRU�JURXSV�DQG�LQGLYLGXDOV�RYHU�WLPH��WKHUHE\�LGHQWLI\LQJ�JDSV�LQ�DWWDLQPHQW� 7KH�LQIRUPDWLRQ�

FDQ�EH�ILOWHUHG�DQG�XVHG�E\�WHDFKHUV�DW�GHSDUWPHQWDO�DQG�FODVV�OHYHO��

7R�FRQVLGHU�ZKLFK�GDWD��LQFOXGLQJ�6,0'��LV�PRVW�KHOSIXO�WR�IDFLOLWDWH�LGHQWLI\LQJ�LQGLYLGXDOV�

DQG�JURXSV�IRU�LQWHUYHQWLRQV�

2XU�UHVHDUFK�KLJKOLJKWHG�IODZV�LQ�XVLQJ�RQO\�6,0'�DV�D�PHDVXUH�RI�GHSULYDWLRQ�DQG�WKHUHIRUH

ZH�DJUHHG�WR�XVH�6,0'�WRJHWKHU�ZLWK�)60�DQG &ORWKLQJ�DQG�)RRWZHDU�*UDQWV��:H�DOVR�

DJUHHG�WR�LQFOXGH�LQIRUPDWLRQ�RQ�HDFK�\RXQJ�SHUVRQ¶V�SULRU�OHDUQLQJ��FXUUHQW�OHYHO�RI�

SHUIRUPDQFH�DFURVV�DOO�FXUULFXODU�DUHDV�DQG�SHUVRQDO�LQIRUPDWLRQ�LQFOXGLQJ�DWWHQGDQFH�DQG�

/RRNHG�$IWHU�VWDWXV��

7R�FRQVLGHU�VWDII�WUDLQLQJ�LPSOLFDWLRQV�LQ�XQGHUVWDQGLQJ�DQG�XVLQJ�SXSLO�GDWD�

2QH�VFKRRO GHYHORSHG�DQG�GHOLYHUHG�D�WUDLQLQJ�VHVVLRQ�IRU�DOO�VHYHQ�VFKRROV�LQ�XVLQJ�WKH�

WUDFNLQJ�V\VWHP�DQG�LQ�H[WUDFWLQJ�DQG�DQDO\VLQJ�SXSLO�GDWD���,Q�DGGLWLRQ� RQH�VFKRRO�

GHYHORSHG�D�WUDLQLQJ�UHVRXUFH�WR�VXSSRUW�VWDII�LQ�XQGHUVWDQGLQJ�DQG XVLQJ�6,0' DV�DQ�

LQGLFDWRU�RI�GHSULYDWLRQ�

7R�JDWKHU�DQG�DQDO\VH�SXSLO��SDUHQW DQG�WHDFKHU�YLHZV�RQ�WDUJHWHG�LQWHUYHQWLRQV�

2QH VFKRRO�VXUYH\HG�����SXSLOV�DFURVV�DOO�VWDJHV���7KH�VXUYH\�ZDV�DQRQ\PRXV�DQG�

FRQGXFWHG�XVLQJ�HOHFWURQLF�PRELOH�GHYLFHV�WR�HQVXUH�SULYDF\���$OPRVW�DOO�RI�6�� 6��

SDUWLFLSDWHG�DQG�PRUH�WKDQ�KDOI�RI�6��DQG�6��WRRN�SDUW���2QO\�RQH�WKLUG�RI�SXSLOV�LQ�6��

SDUWLFLSDWHG�WKHUHIRUH�WKH�ILQGLQJV�IRU�WKLV�\HDU�JURXS�PD\�QRW�EH�IXOO\�UHSUHVHQWDWLYH�RI�WKDW�

FRKRUW�� $OO�VHYHQ�VFKRROV�DUH�FRQWLQXLQJ�WR�REWDLQ SXSLO�YLHZV�XVLQJ�WKH�VXUYH\�DQG�WKH�
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JURXS�ZLOO� DV�'UHZ�HW�DO���������VXJJHVW� FRQWLQXH�WR�UHIOHFW�DQG�DFW�RQ�WKHLU�ILQGLQJV���2QH

VFKRRO�LV�XVLQJ�DQ�H[FLWLQJ�DSSURDFK�EDVHG�RQ /HDUQHU�&RQYHUVDWLRQV�� 2WKHU�VFKRROV�DUH�

WULDOLQJ WKLV�DSSURDFK�DQG�ZLOO�SURYLGH�IHHGEDFN�WR�WKH�JURXS�ODWHU�WKLV�VHVVLRQ�

7KUHH VFKRROV�SDUWLFLSDWHG�LQ�JDWKHULQJ�SDUHQW�YLHZV�� 2QH�VFKRRO XVHG�D�IRFXV�JURXS�

DSSURDFK��ZKLOH�WKH�RWKHU�WZR�VFKRROV�XVHG�TXHVWLRQQDLUHV� :KLOH�WKH�LQIRUPDWLRQ�REWDLQHG�

LV YHU\�XVHIXO��WKH�VDPSOH�VL]HV�DUH UHODWLYHO\�VPDOO���7KH�RWKHU�VFKRROV�LQ�WKH�JURXS�DUH�

FRQWLQXLQJ�WR�JDWKHU DGGLWLRQDO SDUHQW�YLHZV�WR�HQVXUH�D�PRUH�UREXVW�DQDO\VLV�

,Q�JDWKHULQJ�WHDFKHUV¶�YLHZV��RQH�VFKRRO�KDV�WDNHQ�WKH�OHDG�LQ�WKLV�DUHD�DQG�IDFLOLWDWHG�

VXEMHFW�EDVHG�IRFXV�JURXS GLVFXVVLRQV�ZLWK����WHDFKHUV��

7KH�LPSDFW�FDQ�EH�HYLGHQFHG�LQ�D�QXPEHU�RI�ZD\V� :H�KDYH VXFFHVVIXOO\�GHYHORSHG D�

WUDFNLQJ V\VWHP ZKLFK�HQDEOHV VFKRRO�OHDGHUV�DQG�WHDFKHUV�WR�KDYH�WKH�IXOO�SLFWXUH�RI�HDFK�

SXSLO�DW�WKHLU�ILQJHUWLSV�� $OO�RI�WKH�SDUWLFLSDWLQJ�VFKRROV�DUH�FXUUHQWO\�LPSOHPHQWLQJ�WKLV�

DSSURDFK�DQG�DOO�KDYH�UHSRUWHG�HYLGHQFH�RI�LPSDFW�DW�WKLV�HDUO\�VWDJH�

2QH�VFKRRO�KDV�HVWDEOLVKHG�D�µ3DWKZD\V�WR�6XFFHVV¶�LQWHUYHQWLRQV�SURJUDPPH�IRU�D�JURXS�RI�

���SXSLOV�LQ�6��ZKR�ZHUH�LGHQWLILHG�DV�XQGHUDFKLHYLQJ���7KH�LQWHUYHQWLRQV�KDYH�WDNHQ�SODFH�

RYHU�D�WZR�PRQWK SHULRG���%DVHG�RQ�WKH�PRVW�UHFHQW WUDFNLQJ�GDWD��)HEUXDU\��������HYHU\�

SXSLO�KDV�VKRZQ�LPSURYHPHQW�LQ�DW�OHDVW���VXEMHFW�DQG�VRPH�KDYH�LPSURYHG�LQ���RU�����

&RPPHQWLQJ�RQ�WKLV�HDUO\�VXFFHVV��WKH�WHDFKHU�OHDGLQJ�WKH�SURJUDPPH�VWDWHG�

7KH�GDWD�DOORZHG�XV�WR�LGHQWLI\�WKH�SXSLOV�ZH�ZDQWHG�WR�ZRUN�ZLWK�DQG�JDYH�XV�LQIRUPDWLRQ�

DERXW�SRVVLEOH�IDFWRUV�WKDW�PD\�EH�DFWLQJ DV�EDUULHUV�WR�VXFFHVV�IRU�WKHVH�SXSLOV���:H�XVHG�

WKLV�WR�SODQ�D�SURJUDPPH�RI�LQWHUYHQWLRQV�WR�VXSSRUW�WKHP�DQG�WKHLU�SDUHQWV� 7KH�H[WUHPHO\�

SRVLWLYH�QHZV�LV�WKDW�HYHU\�SXSLO�KDV�LPSURYHG�LQ�DW�OHDVW�RQH�VXEMHFW���

2WKHU�SDUWLFLSDWLQJ�VFKRROV�KDYH�XVHG�WKH�WUDFNLQJ�DSSURDFK�WR�VXFFHVVIXOO\�LPSOHPHQW�D�

UDQJH�RI�LQLWLDWLYHV� LQFOXGLQJ�D�)DPLO\�/HDUQLQJ�SURJUDPPH�DQG�VXEMHFW�EDVHG�3DUHQW�

:RUNVKRSV� 2QH�VFKRRO�KDV�XVHG�WKH�WUDFNLQJ�V\VWHP�WR�LGHQWLI\ SXSLOV�WR�SDUWLFLSDWH�LQ�DQ�

6� ER\V�QXUWXUH�SURJUDPPH��� SXSLOV�KDYH�WDNHQ�SDUW�LQ�HQULFKPHQW�DFWLYLWLHV�WR�UDLVH�WKHLU�

FRQILGHQFH�DQG�VHOI�HVWHHP���3XSLOV�KDYH�FRPPHQWHG�WKDW�WKH\�IHHO PRUH�FRQILGHQW DQG�

PRUH�SUHSDUHG�WR�HQJDJH�LQ�OHDUQLQJ�� %DVHG�RQ�UHFHQW�WUDFNLQJ�GDWD��WKHUH�LV�HYLGHQFH�RI�

LPSURYHG�DWWHQGDQFH�DQG�DWWDLQPHQW�IRU ��RXW�RI�WKH�� SXSLOV�LQYROYHG�

7KH�HQTXLU\�KDV�DOVR�LPSDFWHG�RQ�SURIHVVLRQDO�OHDUQLQJ�IRU�VWDII�� $OO�VHYHQ�VFKRROV�KDYH�

SDUWLFLSDWHG�LQ�WUDLQLQJ�LQ�XVLQJ�WKH�WUDFNLQJ�V\VWHP���7KLV�KDV�HQDEOHG�WKH VFKRROV�WR�WUDLQ

WKHLU�VWDII�DQG�WULDO WKLV�DSSURDFK�XVLQJ�WKHLU�RZQ�SXSLO�GDWD���
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/Ŷ�ĚĞƐŝŐŶŝŶŐ�ĞĨĨĞĐƚŝǀĞ�ŝŶƚĞƌǀĞŶƚŝŽŶƐ͕�ƚŚĞ�ǀŝĞǁƐ�ŽĨ�Ăůů�ƐƚĂŬĞŚŽůĚĞƌƐ�ŚĂǀĞ�ďĞĞŶ ŽĨ�ĐƌŝƚŝĐĂů�ŝŵƉŽƌƚĂŶĐĞ�ƚŽ�
ƚŚĞ�ŐƌŽƵƉ͘

7KH�SXSLO�VXUYH\�KDV�VKRZQ�WKDW�\RXQJ�SHRSOH�DW�DOO�VWDJHV�SUHIHU�LQWHUYHQWLRQV�ZKLFK�

VXSSRUW�WKHP�LQ�OHDUQLQJ�KRZ�WR�VWXG\�DQG�SUHSDUH�IRU�H[DPLQDWLRQV��LQFOXGLQJ�DGYLFH�RQ�

XVLQJ�WHFKQRORJ\�IRU�WKLV�SXUSRVH���$V�SXSLOV�SURJUHVV�WR�WKH�6HQLRU�3KDVH��WKH\�SUHIHU�

LQWHUYHQWLRQV�ZKLFK�IRFXV�RQ�VSHFLILF�VXEMHFW�VXSSRUW���0HPEHUV�RI�WKH�JURXS�ZHUH�VXUSULVHG�

WR�QRWH�WKDW�SXSLOV�GR�QRW�FRQVLGHU�RQH�WR�RQH�PHQWRULQJ�DQG�KRPHZRUN�FOXEV�WR�EH�WKH�PRVW�

KHOSIXO�IRUPV�RI�LQWHUYHQWLRQ���7KLV�IHHGEDFN�UHIOHFWV�WKH�ZRUN�RI�6RVX�DQG�(OOLV���������ZKR�

VWDWH�WKDW DIWHU�VFKRRO�DFWLYLWLHV�VXFK�DV�VWXG\�VXSSRUW�VKRXOG�KDYH�D�FOHDU�DFDGHPLF�IRFXV�

$QDO\VLV�RI�SDUHQW�IHHGEDFN�KLJKOLJKWV�WKH�YDOXH�SDUHQWV�SODFH�RQ�HIIHFWLYH�FRPPXQLFDWLRQ�

EHWZHHQ VFKRRO�DQG�KRPH�� 7KH�YLHZV�RI�SDUHQWV�UHIOHFW�VWXGHQWV¶�IHHGEDFN�RQ�WKH�QHHG�WR�

IRFXV�RQ�VXEMHFW�VSHFLILF�VXSSRUW���3DUHQWV VWUHVVHG�WKH�QHHG�IRU�PRUH�LQIRUPDWLRQ�DERXW�

FRXUVHV�DQG DSSURDFKHV�WR�WHDFKLQJ��OHDUQLQJ�DQG�DVVHVVPHQW���

)HHGEDFN�IURP�WHDFKHUV LV�FRQVLVWHQW�ZLWK�WKH�YLHZV�RI�SDUHQWV�DQG�SXSLOV���7HDFKHUV�IHHO�

WKDW�WKH�PRVW�XVHIXO�LQWHUYHQWLRQV�DUH�VXEMHFW�EDVHG� OLQNHG�GLUHFWO\�WR�FRXUVHZRUN���7KH\ DUH�

PLQGIXO�RI�WKH�QHHG�WR�DGGUHVV�WKH�HGXFDWLRQDO�LPSDFW�RI�GHSULYDWLRQ DQG�KLJKOLJKW�WKH�

LPSRUWDQFH�RI�VWUDWHJLHV�ZKLFK FUHDWH�D�SRVLWLYH�HWKRV�ZLWK�KLJK�H[SHFWDWLRQV�IRU�DOO���,Q�RUGHU�

WR�HQVXUH�HIIHFWLYH�WDUJHWHG�VXSSRUW��HVSHFLDOO\�DW�FODVVURRP�OHYHO��WKH�RYHUZKHOPLQJ�

UHVSRQVH�IURP�WHDFKHUV��LV�WKH�QHHG�WR�KDYH�DGGLWLRQDO�WUDLQLQJ�LQ�XQGHUVWDQGLQJ�DQG�XVLQJ�

SXSLO�GDWD�

:KLOVW�LW�LV�SRVVLEOH�WR�GHPRQVWUDWH�LQLWLDO�LPSDFW�RI�WKH�HQTXLU\��WKH�JURXS�LV�QRW \HW�DEOH�WR�

GHPRQVWUDWH�LPSDFW�IRU�DOO�VFKRROV�EDVHG�RQ�DWWDLQPHQW�GDWD�� 7KLV�FDQ�RQO\�EH�DFKLHYHG�

ZKHQ�DOO�VFKRROV�KDYH�H[WUDFWHG�GDWD�DW�WKH�HQG�RI�WKHLU�VFKHGXOHG�WUDFNLQJ�SHULRGV�DQG�FDQ�

WUDFN�RQ�D�ORQJHU�EDVLV� DWWDLQPHQW�YV��WKH�EDVNHW�RI�PHDVXUHV�WR�XQGHUVWDQG�SXSLO�SURJUHVV��

,QLWLDO�WULDOV�VXJJHVW�WKDW�WKH DSSURDFK�GHYHORSHG RIIHUV�ERWK�VXVWDLQDELOLW\�DQG�VFDODELOLW\���$�

UHFRPPHQGDWLRQ�IRU�VFKRRO�OHDGHUV�LV�WKHUHIRUH�WR�GHYHORS�D�VLPLODU�PRGHO� EDVHG�RQ�D�ZLGH�

UDQJH�RI�GDWD��ZKLFK�SURYLGHV D�VWUDWHJLF�RYHUYLHZ�RI�WKH�SURJUHVV�RI�HYHU\�\RXQJ�SHUVRQ�LQ�

WKHLU�VFKRRO���$�IXUWKHU�UHFRPPHQGDWLRQ�LV�WKDW�VFKRRO�OHDGHUV�VKRXOG�QRW�UHO\�VROHO\�RQ�XVLQJ�

6,0'�WR�LGHQWLI\�\RXQJ�SHRSOH�OLYLQJ�LQ�SRYHUW\�EXW�XVH�D�EDVNHW�RI�PHDVXUHV����

,Q�GHYHORSLQJ�WKLV�DSSURDFK� WKHUH�DUH�LPSOLFDWLRQV�IRU�VFKRRO�OHDGHUV�WR�VXSSRUW�WKH�

FRQWLQXLQJ�SURIHVVLRQDO�OHDUQLQJ�RI�VWDII��SDUWLFXODUO\�WKURXJK�SURYLGLQJ�WUDLQLQJ�IRU�WHDFKHUV�LQ�

DQDO\VLQJ�DQG�XVLQJ�WKHLU�RZQ�SXSLO�GDWD���
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:KLOH�WKHUH�LV�QR�PDJLF�EXOOHW�WR�DGGUHVV�WKH�LPSDFW�RI�GHSULYDWLRQ�RQ�HGXFDWLRQDO�RXWFRPHV��

ƚŚŝƐ�ĞŶƋƵŝƌǇ�ĚĞŵŽŶƐƚƌĂƚĞƐ�ƚŚĂƚ�Ă�ĐŽŵďŝŶĂƚŝŽŶ�ŽĨ�ƚĂƌŐĞƚĞĚ�ŝŶƚĞƌǀĞŶƚŝŽŶƐPD\�EH�KHOSIXO�� 6FKRRO�

OHDGHUV�PD\�ILQG�LW�EHQHILFLDO�WR�HQJDJH�ZLWK�WKHLU�VWDNHKROGHUV�WR�GHVLJQ LQWHUYHQWLRQ�

VWUDWHJLHV ZKLFK�UHIOHFW�WKHLU�RZQ�ORFDO�FRQWH[W�

7KLV HQTXLU\�KDV�EHHQ�GULYHQ�E\�D�UHVHDUFK�PRGHO EDVHG�RQ�D�FXOWXUH�RI�FROOHFWLYH�HQTXLU\��

)HHGEDFN�IURP�SDUWLFLSDQWV�UHLQIRUFH 'LPPRFN¶V������F��S���� DUJXPHQW�WKDW�

7RJHWKHU��VFKRROV�WKDW�DUH�UHVHDUFK�HQJDJHG�DQG�SURIHVVLRQDO�OHDUQLQJ�FRPPXQLWLHV�RIIHU�D�

FRPSHOOLQJ�IXWXUH�IRU�PRELOL]LQJ�NQRZOHGJH�DQG FORVLQJ�WKH�UHVHDUFK�SROLF\�SUDFWLFH�GLYLGH�

7KLV�LV�UHIOHFWHG�LQ�WKH�IHHGEDFN�IURP�RQH�SDUWLFLSDQW�

,�IHHO�WKH�SURMHFW�KDV�EHHQ�YHU\�ZRUWKZKLOH���:RUNLQJ�FROODERUDWLYHO\�ZLWK�FROOHDJXHV�DQG�

VKDULQJ�LGHDV�LQ�D�VXSSRUWLYH�HQYLURQPHQW�KDV�UHDOO\�KHOSHG�PRYH�WKLQJV�IRUZDUG�IRU�PH��

7KH�HQTXLU\�KDV�GHPRQVWUDWHG�WKH�ZD\�LQ�ZKLFK�RXU�PRGHO�KDV VXSSRUWHG�WKH�VFDOLQJ�XS�RI�

RXU�DSSURDFK WR�VHYHQ�VFKRROV���:H�DUH�QRZ�LQ�D�SRVLWLRQ�ZKHUH�RXU�ZRUN�KDV�WKH�SRWHQWLDO�

WR�EH�VFDOHG�XS�IXUWKHU DFURVV�DOO�VHFRQGDU\�VFKRROV�LQ�WKH�$XWKRULW\���$�ILQDO�

UHFRPPHQGDWLRQ�IRU�VFKRRO�OHDGHUV�WKHUHIRUH�LV�WR�HQFRXUDJH�WKHP�WR�EHFRPH�UHVHDUFK±

HQJDJHG�LQ�RUGHU�WR�LPSDFW�RQ�LPSURYLQJ�RXWFRPHV�IRU�WKHLU�VWXGHQWV��

,Q�OHDGLQJ�WKLV HQTXLU\�DQG�LQ�SDUWLFLSDWLQJ�LQ�WKH�)HOORZVKLS�3URJUDPPH��,�KDYH�JDLQHG�D�

GHHSHU�XQGHUVWDQGLQJ��RQ�ERWK�D�FRQFHSWXDO�DQG�SUDFWLFDO�OHYHO� RI�ZKDW�LW�PHDQV�WR�EH�D�

V\VWHPV�OHDGHU�

'HYHORSLQJ�D�FRQFHSWXDO�IUDPHZRUN�KDV�HQDEOHG�PH�WR�DSSUHFLDWH�WKH�WKHRUHWLFDO�IUDPHZRUN�

XQGHUSLQQLQJ�P\�HQTXLU\���:RUNLQJ�FROODERUDWLYHO\�ZLWK�FROOHDJXHV��,�KDYH�EHHQ�DEOH�WR�XVH�

WKLV�WKHRUHWLFDO�FRQWH[W�WR�HQJDJH�LQ�DFWLRQ�UHVHDUFK���

7KLV�UHVHDUFK�KDV�VKRZQ�WKDW�GHYHORSLQJ�WUDFNLQJ�V\VWHPV��EDVHG�RQ�D�UDQJH�RI�SXSLO�GDWD�

FDQ�VXSSRUW�VFKRRO�OHDGHUV�LQ�LPSURYLQJ�RXWFRPHV�IRU�\RXQJ�SHRSOH�E\�LGHQWLI\LQJ�VWXGHQWV�

ZKR�UHTXLUH�LQWHUYHQWLRQV����7KLV�UHVHDUFK�KDV�DOVR�HQDEOHG�PH�WR�FKDOOHQJH�WKH�YDOXH�RI�

XVLQJ�RQO\ D�JHRJUDSKLF�DSSURDFK�WR�DGGUHVV�WKH�LPSDFW�RI�GHSULYDWLRQ�RQ�DWWDLQPHQW�� 7KHUH�

LV�D�FOHDU�LPSOLFDWLRQ�WKHUHIRUH�IRU�VFKRRO OHDGHUV�WR�UHIOHFW�RQ�EURDGHU�DVSHFWV�RI�SRYHUW\ DQG�

WR�JDWKHU�DQG�XVH�D�ZLGH�UDQJH�RI�GDWD�RQ�HYHU\�\RXQJ�SHUVRQ�LQ�WKHLU�VFKRRO� 7KLV�ZLOO�

HQDEOH�WKHP�DYRLG�VWHUHRW\SLQJ�GLVDGYDQWDJHG�VWXGHQWV DV�DOO�H[SHULHQFLQJ�VLPLODU�EDUULHUV�

VLPSO\�EHFDXVH�RI�ZKHUH�WKH\�OLYH�
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:KLOH�WKLV�HQTXLU\�KDV�VKRZQ�WKDW�GDWD FDQ�KHOS�LGHQWLI\�\RXQJ�SHRSOH�ZKR�UHTXLUH�

LQWHUYHQWLRQV� FULWLFDO�HYDOXDWLRQ�RI�WKLV�UHVHDUFK�KDV�KHOSHG�PH�WR�IXOO\�DSSUHFLDWH�WKDW LW�LV�

ZKDW�VFKRRO�OHDGHUV�DQG�WHDFKHUV�GR�ZLWK�WKLV�LQIRUPDWLRQ�WKDW�FDQ�UHDOO\�PDNH�D�GLIIHUHQFH��

QRW�MXVW�IRU�RQH�JURXS�EXW�IRU�HYHU\�\RXQJ�SHUVRQ� LQ�HYHU\�VFKRRO��

7KH�VXFFHVV�RI�WKLV�UHVHDUFK KDV�KHOSHG�WR�EXLOG�WKH�FRQILGHQFH�DQG�VHQVH�RI�FROOHFWLYH�

HIILFDF\�DPRQJ�WKH�PHPEHUV�RI�WKH�HQTXLU\�JURXS���7KH\�KDYH�GHVFULEHG�KRZ��LQ�ZRUNLQJ�

WRJHWKHU��WKH\�KDYH�IHOW�HPSRZHUHG�WR�DIIHFW�FKDQJH���2Q�D�SHUVRQDO�OHYHO��P\�)HOORZVKLS�

MRXUQH\�KDV�KDG�D�VLJQLILFDQW�LPSDFW�RQ�P\�RZQ�SURIHVVLRQDO�OHDUQLQJ�DQG�KDV�HQDEOHG�PH�WR�

GHYHORS�D�JUHDWHU�VHQVH�RI�P\�RZQ�VHOI�HIILFDF\���,Q�OHDGLQJ�WKLV�HQTXLU\��,�KDYH�HVWDEOLVKHG

DQ�HIIHFWLYH�DQG�VXVWDLQDEOH�QHWZRUN�RI�VFKRRO�OHDGHUV�ZKR KDYH�VKRZQ�WKDW�WKH\�DUH�

JHQXLQHO\�UHVHDUFK�HQJDJHG DQG�FRPPLWWHG�WR�PDNLQJ�DQ�HGXFDWLRQDO�GLIIHUHQFH�IRU�DOO�RXU�

VWXGHQWV���7KLV��DV�'LPPRFN��������DUJXHV� LV�DW�WKH�FRUH�RI�V\VWHP�OHDGHUVKLS�
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%HOO��'���	�(LVHU��'���������$GGUHVVLQJ�LQHTXDOLW\�LQ�6FRWODQG��ZKDW�FDQ�EH�GRQH"

$�3DSHU�IRU�WKH�'DYLG�+XPH�,QVWLWXWH��8QLYHUVLW\�RI�6WLUOLQJ��

KWWS���ZZZ�GDYLGKXPHLQVWLWXWH�FRP�ZS�FRQWHQW�XSORDGV����������,QHTXDOLW\�LQ�6FRWODQG�SGI

&KDSPDQ��&�� &KHVWQXWW��+�� )ULHO��1�� +DOO��6�� /RZGHQ��. ����������3URIHVVLRQDO�FDSLWDO�DQG�

FROODERUDWLYH�LQTXLU\�QHWZRUNV�IRU�HGXFDWLRQDO�HTXLW\�DQG�LPSURYHPHQW"� -RXUQDO�RI�

3URIHVVLRQDO�&DSLWDO�DQG�&RPPXQLW\��������SS�����± ����

&RPPLVVLRQ�RQ�:LGHQLQJ�$FFHVV� ������$�%OXHSULQW�IRU�)DLUQHVV� 7KH�ILQDO�UHSRUW�RI�WKH�

FRPPLVVLRQ�RQ�ZLGHQLQJ�DFFHVV��0DUFK������

KWWS���ZZZ�JRY�VFRW�5HVRXUFH���������������SGI

&RRN��5���5XWW��6��DQG�6LPV��'����������'HSULYDWLRQ�LQ�(GXFDWLRQ� 6ORXJK��1)(5�

'LPPRFN��&�� ����D� 3UHVHQWDWLRQ�IRU�6&(/�)HOORZVKLS�3URJUDPPH�����6WURQJ�&ODLPV�IRU�

KLJK�SHUIRUPLQJ�OHDGHUVKLS�LQ�WUDQVIRUPLQJ�VFKRROV�DV�LQQRYDWLYH�OHDUQLQJ�HQYLURQPHQWV�

'LPPRFN��&�������E� 6\VWHP�OHDGHUVKLS�IRU�VFKRRO�LPSURYHPHQW��$�GHYHORSLQJ�FRQFHSW�DQG�

VHW�RI�SUDFWLFHV� 6FRWWLVK�(GXFDWLRQDO�5HYLHZ �������������

'LPPRFN��&�� ����F��&RQFHSWXDOLVLQJ�WKH�UHVHDUFK±SUDFWLFH±SURIHVVLRQDO�GHYHORSPHQW�

QH[XV��PRELOLVLQJ�VFKRROV�DV�µUHVHDUFK�HQJDJHG¶�SURIHVVLRQDO�OHDUQLQJ�FRPPXQLWLHV��

3URIHVVLRQDO�'HYHORSPHQW�LQ�(GXFDWLRQ���������SS���������7UDQVODWLQJ�UHVHDUFK�LQWR�SUDFWLFH�

KWWS���HSULQWV�JOD�DF�XN��������

'UHZ��9���0LFKDHO��0�.���DQG�3ULHVWOH\��0���0DXUHHQ�.�� ������&XUULFXOXP�GHYHORSPHQW�

WKURXJK�FULWLFDO�FROODERUDWLYH�SURIHVVLRQDO�HQTXLU\��-RXUQDO�RI�3URIHVVLRQDO�&DSLWDO�DQG�

&RPPXQLW\��������SS����� ��� KWWS���G[�GRL�RUJ���������-3&&�������������

(GJDU��6����(G��� ������6XFFHVVIXO�DSSURDFKHV WR�UDLVLQJ�DWWDLQPHQW DQG�WDFNOLQJ�LQHTXLW\�

&,'5((�<HDUERRN������ /LYLQJVWRQ��(GXFDWLRQ 6FRWODQG�

)LVFKEDFKHU��&��0�� ����� ,GHQWLI\LQJ�³GHSULYHG�LQGLYLGXDOV´��DUH�WKHUH�EHWWHU�DOWHUQDWLYHV�WR�

WKH�6FRWWLVK�,QGH[�RI�0XOWLSOH�'HSULYDWLRQ��6,0'��IRU�VRFLRHFRQRPLF�WDUJHWLQJ�LQ�LQGLYLGXDOO\�

EDVHG�SURJUDPPHV�DGGUHVVLQJ�KHDOWK�LQHTXDOLWLHV�LQ�6FRWODQG" ,6'�6FRWODQG��6FRW3+2

KWWS���ZZZ�VFRWSKR�RUJ�XN�SXEOLFDWLRQV�UHSRUWV�DQG�SDSHUV�����

)ORULDQ��/����������,QFOXVLYH�SHGDJRJ\��0RUD\�+RXVH�6FKRRO�RI�(GXFDWLRQ�(OHFWLRQ�%ULHILQJV��

(GXFDWLRQ�IURP�HDUO\�\HDUV�WR�����5HVHDUFK�DQG�3UDFWLFH�&RQWULEXWLQJ�WR�3ROLF\��8QLYHUVLW\�RI�

(GLQEXUJK�
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*RRGDOO��-���9RUKDXV��-���ZLWK�WKH�KHOS�RI�&DUSHQWLHUL��-���%URRNV��-���$NHUPDQ��$���DQG�+DUULV��

$��������� 5HYLHZ�RI�EHVW�SUDFWLFH�LQ�SDUHQWDO�HQJDJHPHQW 5HVHDUFK�5HSRUW�')(�55����

�������6KHUHU�������KWWSV���ZZZ�JRY�XN�JRYHUQPHQW�XSORDGV�V\VWHP�XSORDGV����GDWD�����')(�

55����SGI

+DUJUHDYHV��'�+�� ������/HDGLQJ�D�VHOI�LPSURYLQJ�VFKRRO�V\VWHP� 1DWLRQDO�&ROOHJH�IRU�

7HDFKLQJ�DQG�/HDGHUVKLS��KWWSV���ZZZ�JRY�XN�JRYHUQPHQW�SXEOLFDWLRQV�OHDGLQJ�D�VHOI�

LPSURYLQJ�VFKRRO�V\VWHP

0DUFXV��*�� ������&ORVLQJ�WKH�$WWDLQPHQW�*DS��:KDW�&DQ�6FKRROV�'R" 63,&H��6FRWWLVK�

3DUOLDPHQW�,QIRUPDWLRQ�&HQWUH��%ULHILQJ���������

KWWS���ZZZ�SDUOLDPHQW�VFRW�SDUOLDPHQWDU\EXVLQHVV��������DVS[

2QWDULR�/HDGHUVKLS�6WUDWHJ\� ����� &ORVLQJ�WKH�$FKLHYHPHQW�*DS��$GYLFH�IURP�H[SHUW�

2QWDULR�3ULQFLSDOV� ,6%1��������������������3')��

KWWS���ZZZ�VJGVE�RQ�FD�XSORDG�GRFXPHQWV�EOGV���ROV�TXLFN�IDFWV���������SGI

5HD��6���+LOO��5���	�'XQIRUG��-�� ����� &ORVLQJ�WKH�JDS��KRZ�V\VWHP�OHDGHUV�DQG�VFKRROV�FDQ�

ZRUN�WRJHWKHU��1RWWLQJKDP��1DWLRQDO�&ROOHJH�IRU�7HDFKLQJ�DQG�/HDGHUVKLS�

6FRWWLVK�*RYHUQPHQW� ����D� +RZ�*RRG�,V�2XU�6FKRRO" ��WK (GLWLRQ��

KWWSV���ZZZ�HGXFDWLRQVFRWODQG�JRY�XN�,PDJHV�+*,26�$XJXVW����BWFP���������SGI

6FRWWLVK�*RYHUQPHQW������E� 6FRWWLVK�$WWDLQPHQW�&KDOOHQJH�

KWWSV���HGXFDWLRQ�JRY�VFRW�LPSURYHPHQW�3DJHV�VDF�WRVDF��VFRWWLVKDWWDLQPHQWFKDOOHQJH�DVS

[

6FRWWLVK�*RYHUQPHQW� ���� D��$�3ODQ�IRU�6FRWODQG��7KH�6FRWWLVK�*RYHUQPHQW
V�3URJUDPPH�

)RU $OO �6HSWHPEHU������� KWWS���ZZZ�VJGVE�RQ�FD�XSORDG�GRFXPHQWV�EOGV���ROV�TXLFN�IDFWV�

��������SG

6FRWWLVK�*RYHUQPHQW� ����E��6FRWWLVK�,QGH[�RI�0XOWLSOH�'HSULYDWLRQ�� 7KH�6FRWWLVK�

*RYHUQPHQW��KWWS���ZZZ�JRY�VFRW�7RSLFV�6WDWLVWLFV�6,0'

6FRWWLVK�*RYHUQPHQW������ F� 1DWLRQDO�,PSURYHPHQW�)UDPHZRUN�IRU�6FRWWLVK�(GXFDWLRQ�

KWWS���ZZZ�JRY�VFRW�3XEOLFDWLRQV�������������

6RVX��(��DQG�(OOLV��6�� ����� &ORVLQJ�WKH�DWWDLQPHQW�JDS�LQ�6FRWWLVK�HGXFDWLRQ� -5)��<RUN�

KWWS���ZZZ�MUI�RUJ�XN�VLWHV�ILOHV�MUI�HGXFDWLRQ�DWWDLQPHQW�VFRWODQG�IXOO�SGI

6XWKHUODQG��$�� ������)UHH�VFKRRO�PHDOV�DUH�VWLOO�WKH�EHVW�PHDVXUH�RI�GHSULYDWLRQ� 6FKRROV�

:HHN��6HSWHPEHU���������� KWWS���VFKRROVZHHN�FR�XN�IUHH�VFKRRO�PHDOV�DUH�VWLOO�WKH�EHVW�

PHDVXUH�RI�GHSULYDWLRQ


