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�WLRQ�LQ�WKH�(0�FXUULFXOXP�LV�XVXDOO\�HPEHGGHG�LQ�D�FRQWH[W�VXFK�DV�D�VWRU\�SUREOHP
�RU�D�ODUJHU�SUREOHP�VROYLQJ�DFWLYLW\��VR�WKH�*UDGH���V\PEROLF�LWHPV�GLG�QRW�SUHVHQW

�D�FRPSOHWH�SLFWXUH�RI�WKH�FRPSXWDWLRQDO�DELOLWLHV�RI�(0�VWXGHQWV��6WXG\���LQFOXGHG
�ERWK�V\PEROLF�DQG�FRQWH[WXDOL]HG�FRPSXWDWLRQ�SUREOHPV�DV�ZHOO�DV�TXHVWLRQV�LQ
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�WHVW��:RRG�	�&REE��������JLYHQ�DW�WKH�VDPH�WLPH�RI�WKH�VFKRRO�\HDU��7KH�UHVXOWV
�IRU�WKH�:RRG�DQG�&REE�VDPSOH�DUH�IRU�WUDGLWLRQDO�DQG�SUREOHP�FHQWHUHG�VWXGHQWV
�FRPELQHG��DV�UHSRUWHG�E\�:RRG�DQG�&REE��$GGLWLRQDO�TXHVWLRQV�ZHUH�IROORZ�XSV
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�&RQFHSWV�DQG�&RPSXWDWLRQ�VXEWHVW�DQG�D�*HRPHWU\��'DWD��DQG�5HDVRQLQJ�VXEWHVW�
�(DFK�RI�WKHVH�VXEWHVWV�FRQWDLQHG����TXHVWLRQV��7KHVH�TXHVWLRQV�ZHUH�SUHVHQWHG�LQ
�WKH�VDPH�IRUPDW�DV�RQ�WKH�1$(3��HLWKHU�PXOWLSOH�FKRLFH�RU�RSHQ�HQGHG��&KL�
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�SURJUDP�RQ�SUREOHP�VROYLQJ��DSSOLFDWLRQV��DQG�FRPSXWDWLRQ�LQ�D�FRQWH[W�VHHPV�WR
�EH�HIIHFWLYH�LQ�UHGXFLQJ�WKH�FRQVLVWHQW�FRPSODLQW�DERXW�VWXGHQWV�LQ�WUDGLWLRQDO
�FXUULFXOD�WKDW�HYHQ�ZKHQ�WKH\�PDVWHU�DOJRULWKPV��WKH\�FDQ�KDYH�GLIILFXOW\�XVLQJ
�WKHVH�DOJRULWKPV�LQ�DSSOLHG�VLWXDWLRQV��.RXED�HW�DO���������
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�GLVWDQFH�DURXQG��WKDW�LQYROYH�DUHD�DQG�SHULPHWHU��WKHVH�VWXGHQWV�DUH�OHVV�OLNHO\�WR
�FRQIXVH�WKH�WZR�FRQFHSWV�

�6800$5<

�9DULRXV�HIIRUWV�DUH�XQGHUZD\�QDWLRQDOO\�WR�LPSURYH�WKH�PDWKHPDWLFV�DFKLHYHPHQW
�RI�8�6��VWXGHQWV��7KH�DSSURDFK�WDNHQ�LQ�WKH�8QLYHUVLW\�RI�&KLFDJR�6FKRRO
�0DWKHPDWLFV�3URMHFW�DQG�VLPLODU�PHDQLQJ�EDVHG�SURMHFWV�DQG�FXUULFXOD�LV�DQ�DWWHPSW

�WR�UHSODFH�WKH��XQGHUDFKLHYLQJ�FXUULFXOXP���0F.QLJKW�HW�DO���������ZLWK�D�PRUH
�DPELWLRXV�DQG�PHDQLQJIXO�PDWKHPDWLFV�SURJUDP�JURXQGHG�LQ�VROYLQJ�SUREOHPV�LQ
�FRQWH[WV��UDWKHU�WKDQ�PRVWO\�V\PEROLF�SUREOHPV���XVLQJ�PDQLSXODWLYHV�DQG�WRROV�WR
�IDFLOLWDWH�FKLOGUHQ
V�WKLQNLQJ��DQG�IRVWHULQJ�FKLOGUHQ
V�PDWKHPDWLFDO�WKLQNLQJ�E\
�WHDFKHUV��:KHUHDV�WUDGLWLRQDO�8�6��SULPDU\�SURJUDPV�KDYH�IRFXVHG�RQ�SUDFWLFH�RI
�IDFWV�DQG�RI�ZKROH�QXPEHU�DOJRULWKPV��WKH�(0�FXUULFXOXP�DQG�RWKHU�UHIRUP
�SURJUDPV�DOVR�LQFOXGH�D�ZLGHU�UDQJH�RI�PDWKHPDWLFDO�WRSLFV�DV�HQYLVLRQHG�E\�WKH
�1&70�6WDQGDUGV��������

�5HVXOWV�IURP�WKH�WZR�VWXGLHV�KHUH�VKRZ�SRVLWLYH�UHVXOWV�IRU�WKLV�DSSURDFK��(0
�VWXGHQWV�DW�*UDGHV���DQG���ZHUH�DW�QRUPDWLYH�8�6��OHYHOV�RQ�PXOWLGLJLW�DGGLWLRQ�DQG

�VXEWUDFWLRQ�V\PEROLF�FRPSXWDWLRQ��2Q�D�WHVW�RI�QXPEHU�VHQVH��WKH�KHWHURJHQHRXV
�(0�*UDGH���VWXGHQWV�VFRUHG�KLJKHU�WKDQ�PLGGOH�FODVV�WR�XSSHU�PLGGOH�FODVV�8�6�
�WUDGLWLRQDO�WH[WERRN�VWXGHQWV�RQ�WZR�LWHPV�DQG�PDWFKHG�WKHP�RQ�WKH�UHPDLQLQJ�LWHPV�

�DQG�WKHLU�VFRUHV�ZHUH�HTXLYDOHQW�WR�WKRVH�RI�PLGGOH�FODVV�-DSDQHVH�VWXGHQWV��2Q�D
�FRPSXWDWLRQ�WHVW��WKH�*UDGH���(0�VWXGHQWV�RXWSHUIRUPHG�WKH�VDPH�8�6��VWXGHQWV�RQ
�WKUHH�LWHPV�LQYROYLQJ���GLJLW�QXPEHUV��7KH\�ZHUH��KRZHYHU��RXWSHUIRUPHG�RQ�WKH
�VL[�PRVW�GLIILFXOW�WHVW�LWHPV�E\�WKH�-DSDQHVH�FKLOGUHQ��&RPSDUHG�WR�RWKHU�KHWHURJH�

�QHRXV�JURXSV�RI�8�6��VWXGHQWV�XVLQJ�WUDGLWLRQDO�DSSURDFKHV��(0�*UDGH���VWXGHQWV
�VFRUHG�KLJKHU�RQ�LWHPV�DVVHVVLQJ�NQRZOHGJH�RI�SODFH�YDOXH�DQG�QXPHUDWLRQ�
�UHDVRQLQJ��JHRPHWU\��GDWD��DQG�VROYLQJ�QXPEHU�VWRULHV��(0�WKLUG�JUDGHUV�HYHQ
�VKRZHG�SHUIRUPDQFH�HTXLYDOHQW�WR�RU�VWURQJHU�WKDQ�1$(3�VHYHQWK�JUDGHUV�RQ�D�IHZ

�TXHVWLRQV�LQ�WKHVH�DUHDV��*LYHQ�WKH�JHQHUDOO\�SRRU�SHUIRUPDQFH�RI�8�6��VWXGHQWV�LQ
�JHRPHWU\�DQG�PHDVXUHPHQW��VXFK�DV�RQ�WKH�UHFHQW�7,066�DQG�VL[WK�1$(3��.HQQH\
�	�6LOYHU���������WKHVH�UHVXOWV�VKRZ�WKH�LPSURYHPHQWV�LQ�ERWK�XQGHUVWDQGLQJ�DQG
�DFKLHYHPHQW�WKDW�FDQ�EH�DWWDLQHG�ZLWK�D�PRUH�DPELWLRXV�HOHPHQWDU\�FXUULFXOXP�

�6WLSHN�HW�DO���������IRXQG�WKDW�WHDFKHUV
�SUDFWLFHV�SURPRWHG�E\�PRWLYDWLRQ
�UHVHDUFKHUV�DQG�PDWKHPDWLFV�HGXFDWLRQ�UHIRUPHUV��IRFXVLQJ�RQ�OHDUQLQJ�DQG�HIIRUW

�DQG�HQFRXUDJLQJ�DXWRQRP\��HQKDQFHG�VWXGHQWV
�FRQFHSWXDO�XQGHUVWDQGLQJ��7KH\
�UHODWHG�WKLV�ILQGLQJ�WR�H[SHULPHQWDO�PRWLYDWLRQ�VWXGLHV�LQ�ZKLFK�IRFXVLQJ�VXEMHFWV

�DWWHQWLRQ�RQ�PDVWHU\��DV�RSSRVHG�WR�SHUIRUPDQFH��FRQWULEXWHG�WR��GHHS��DV�RSSRVHG
�WR��VKDOORZ��SURFHVVLQJ��3HUIRUPDQFH�RQ�VRPH�RI�WKH�WDVNV�RQ�ZKLFK�(0�VWXGHQWV
�RXWSHUIRUPHG�RWKHU�VWXGHQWV�SURYLGHV�LQGLUHFW�VXSSRUW�IRU�WKH�LQWHUSUHWDWLRQ�WKDW�(0
�VWXGHQWV�ZHUH�DSSURDFKLQJ�WDVNV�LQ�D�GHHSHU��PRUH�HQJDJHG�ZD\��)RU�H[DPSOH��WKH
�UHDVRQLQJ�WDVN��7DEOH����,WHP����RQ�ZKLFK�WKH�*UDGH���(0�VWXGHQWV�RXWSHUIRUPHG
�1$(3�*UDGH���VWXGHQWV������WR������LV�VLPSOH�LI�VWXGHQWV�GUDZ�D�SLFWXUH��D�GHHSHU
�IRUP�RI�HQJDJHPHQW�ZLWK�WKH�SUREOHP��6LPLODUO\��QXPEHU�VWRULHV�DUH�PRUH�DFFHV�
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�VLEOH�LI�VWXGHQWV�WU\�WR�XQGHUVWDQG�WKH�XQGHUO\LQJ�VLWXDWLRQ�LQVWHDG�RI�IRFXVLQJ�RQ

�NH\�ZRUGV�RU�RQ�WKH�VL]HV�RI�QXPEHUV��VKDOORZ�VWUDWHJLHV�IUHTXHQWO\�XVHG�E\
�VWXGHQWV�XVLQJ�WUDGLWLRQDO�WH[WERRNV��

�&KLOGUHQ
V�RSSRUWXQLW\�WR�OHDUQ�ZDV�DQ�LPSRUWDQW�LVVXH�LQ�LQWHUSUHWLQJ�WKH�UHVXOWV
�RI�WKLV�VWXG\��+RZHYHU��VHYHUDO�RWKHU�LVVXHV�UHODWH�WR�RSSRUWXQLW\�WR�OHDUQ��(0�GHYHO�

�RSHUV�UHFRPPHQG����PLQXWHV�RI�FODVV�WLPH�D�GD\��DQG�VFKRROV�LQ�WKH�VWXG\�UHSRUWHG
�VFKHGXOLQJ�WKDW�PXFK�WLPH�IRU�PDWK��H[FHHGLQJ�WKH�PRUH�FRPPRQ����PLQXWH�PDWK�
�HPDWLFV�SHULRG��+RZHYHU��WKLV�JUHDWHU�WLPH�IRU�OHDUQLQJ�ZDV�DFFRPSDQLHG�E\�WZR
�RWKHU�LPSRUWDQW�FKDQJHV��WKH�LQFOXVLRQ�RI�PRUH�DPELWLRXV�WRSLFV�DQG�WKH�VXSSRUW
�RI�OHDUQLQJ�LQ�WKH�QHZ�ZD\V�GLVFXVVHG�LQ�WKLV�UHSRUW��7RSLFV�JHQHUDOO\�XQGHUUHSUH�
�VHQWHG�RU�GHOD\HG�LQ�WUDGLWLRQDO�FXUULFXOD��VXFK�DV�JHRPHWU\��IUDFWLRQV��DQG�DOJHEUD�

�ZHUH�H[SORUHG�DW�DOO�JUDGHV�LQ�WKH�(0�FXUULFXOXP��7R�DVVLVW�VWXGHQWV��PDWKHPDW�
�LFDO�LGHDV�ZHUH�RIWHQ�SUHVHQWHG�LQ�UHDO�OLIH�FRQWH[WV�DQG�LQ�SUREOHP�VROYLQJ�DFWLY�
�LWLHV��$OWHUQDWLYH�VROXWLRQ�PHWKRGV�ZHUH�WR�EH�HOLFLWHG�DQG�GLVFXVVHG��,Q�EULHI��D
�JUHDWHU�RSSRUWXQLW\�WR�OHDUQ��LQ�WHUPV�RI�ERWK�WRWDO�WLPH�DQG�WKH�LQFOXVLRQ�RI�PRUH
�DPELWLRXV�WRSLFV��ZDV�DFFRPSDQLHG�E\�DFWLYLWLHV�WKDW�PDGH�WKH�PDWKHPDWLFV�PHDQ�
�LQJIXO�WR�WKH�VWXGHQWV�

�6RPH�FDYHDWV�DUH�DOVR�LPSRUWDQW�LQ�LQWHUSUHWLQJ�WKHVH�UHVXOWV��)LUVW��ZH�GR�QRW
�FODLP�RU�VKRZ�WKDW�(YHU\GD\�0DWKHPDWLFV�LV�WKH�RQO\�RU�WKH�EHVW�RI�WKH�QHZ
�FXUULFXOD�DSSURDFKHV��:H�VXJJHVW�RQO\�WKDW�FKLOGUHQ�OHDUQLQJ�IURP�WKH�(0
�FXUULFXOXP�FDQ�OHDUQ�PRUH�WKDQ�FKLOGUHQ�OHDUQLQJ�IURP�WHDFKHUV�XVLQJ�D�WUDGLWLRQDO
�FXUULFXOXP��6HFRQG��ZH�DUH�QRW�DUJXLQJ�IRU�WKH�LQFOXVLRQ�RI�DQ\�SDUWLFXODU�WRSLF�DW
�DQ\�JUDGH��:H�DUH�FRQFOXGLQJ�RQO\�WKDW�8�6��FKLOGUHQ�FDQ�OHDUQ�PRUH�DGYDQFHG
�WRSLFV�QRW�RUGLQDULO\�FRYHUHG�LQ�WUDGLWLRQDO�WH[WERRNV�

�7KLUG��ZH�DUH�QRW�VD\LQJ�WKDW�WKH�(0�WHDFKHUV�ZHUH�H[HPSODU\�WHDFKHUV�EXW�RQO\
�WKDW�WKHLU�FODVVURRPV�VKRZHG�FHUWDLQ�FKDUDFWHULVWLFV�GHVFULEHG�DERYH��,Q�IDFW��WKH
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�LQ�WKH�ILUVW�WKUHH�JUDGHV��WKH�RQH�RU�WZR�WHDFKHUV�LQ�ZKRVH�FODVVURRPV�ZH�VDZ�LQ�
�GHSWK�GLVFXVVLRQ�RI�VWXGHQW�WKLQNLQJ�DUWLFXODWHG�WKHLU�YLVLRQ�RI�WKH�FXUULFXOXP�DV
�FRQVLVWLQJ�RI�D�SURJUHVVLRQ�RU�UDQJH�RI�VROXWLRQ�PHWKRGV�WKURXJK�ZKLFK�WKH\
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�&DUSHQWHU��7��3����������,QWURGXFWLRQ��,Q�0��0��/LQGTXLVW��(G����5HVXOWV�IURP�WKH�IRXUWK�PDWKHPDWLFV
�DVVHVVPHQW�RI�WKH�1DWLRQDO�$VVHVVPHQW�RI�(GXFDWLRQDO�3URJUHVV��SS��������5HVWRQ��9$��1DWLRQDO
�&RXQFLO�RI�7HDFKHUV�RI�0DWKHPDWLFV�

�&DUSHQWHU��7��3���	�)HQQHPD��(����������5HVHDUFK�DQG�FRJQLWLYHO\�JXLGHG�LQVWUXFWLRQ��,Q�(��)HQQHPD�
�7��3��&DUSHQWHU��	�6��-��/DPRQ��(GV����,QWHJUDWLQJ�UHVHDUFK�RQ�WHDFKLQJ�DQG�OHDUQLQJ�PDWKHPDWLFV
��SS���������$OEDQ\��6WDWH�8QLYHUVLW\�RI�1HZ�<RUN�3UHVV�

�&DUSHQWHU��7��3���)UDQNH��0��/���-DFREV��9��5���)HQQHPD��(���	�(PSVRQ��6��%����������$�ORQJLWXGLQDO
�VWXG\�RI�LQYHQWLRQ�DQG�XQGHUVWDQGLQJ�LQ�FKLOGUHQ
V�PXOWLGLJLW�DGGLWLRQ�DQG�VXEWUDFWLRQ��-RXUQDO�IRU
�5HVHDUFK�LQ�0DWKHPDWLFV�(GXFDWLRQ�����������

�&REE��3���	�%DXHUVIHOG��+���(GV������������7KH�HPHUJHQFH�RIPDWKHPDWLFDO�PHDQLQJ��,QWHUDFWLRQ�LQ�FODVV�
�URRP�FXOWXUHV��+LOOVGDOH��1-��(UOEDXP�

�&REE��3���:RRG��7���<DFNHO��(���	�3HUOZLW]��0����������$�IROORZ�XS�DVVHVVPHQW�RI�D�VHFRQG�JUDGH
�SUREOHP�FHQWHUHG�PDWKHPDWLFV�SURMHFW��(GXFDWLRQDO�6WXGLHV�LQ�0DWKHPDWLFV��������������

�'UXHFN��-��9���)XVRQ��.��&���	�&DUUROO��:��0����������3HUIRUPDQFH�RI�8�6��ILUVW�JUDGHUV�LQ�D�UHIRUP
�PDWK�FXUULFXOXP�FRPSDUHG�WR�-DSDQHVH��&KLQHVH��DQG�WUDGLWLRQDOO\�WDXJKW�8�6��VWXGHQWV��0DQXVFULSW
�VXEPLWWHG�IRU�SXEOLFDWLRQ�
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�$XWKRUV

�.DUHQ�&��)XVRQ��3URIHVVRU��6FKRRO�RI�(GXFDWLRQ�DQG�6RFLDO�3ROLF\��1RUWKZHVWHUQ�8QLYHUVLW\������
�1��&DPSXV�'ULYH��(YDQVWRQ��,/�������������IXVRQ#QZX�HGX
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