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136�0HGLFLQH:LVH�DQG� WKH�$XVWUDOLDQ�&RPPLVVLRQ�RQ�6DIHW\�DQG�4XDOLW\� LQ�+HDOWK�&DUH� �$&64+&��
KDYH� ODXQFKHG� D� VHULHV� RI� RQOLQH� OHDUQLQJ� PRGXOHV� GHVLJQHG� WR� KHOS� FRPEDW� DQWLELRWLF� UHVLVWDQFH� LQ�
KRVSLWDOV��7KH�DLP�RI�WKH�PRGXOHV�LV�WR�ILOO�D�SUHYLRXVO\�XQPHW�QHHG�IRU�DQ�RQOLQH�WHDFKLQJ�UHVRXUFH�RQ�D�
FRPPRQ�FXUULFXOXP�IRU�KRVSLWDOV�DQG�XQLYHUVLWLHV��7KH�PRGXOHV�DGGUHVV�VSHFLILF�DUHDV�ZKHUH� DQWLELRWLF�
XVH�LQ�KRVSLWDOV�QHHGV�LPSURYHPHQW��3UREOHP�%DVHG�/HDUQLQJ�KDV�EHHQ�XVHG�DV�SHGDJRJLFDO�DSSURDFK�IRU�
WKH� PRGXOHV�� &OLQLFDO� VFHQDULRV� DUH� SUHVHQWHG� ZLWK� D� ORJLFDO� SURJUHVVLRQ� RI� WDVNV� LQFOXGLQJ� FOLQLFDO�
DVVHVVPHQW�DQG�GLDJQRVLV��LQYHVWLJDWLRQV��LQWHUSUHWDWLRQ�RI�UHVXOWV��DQG�DQWLELRWLF�VHOHFWLRQ��([SHUW�DGYLFH�
DQG� IHHGEDFN� KDV�EHHQ� LQFRUSRUDWHG� DW� HDFK� VWHS�� KHOSLQJ� WR� LPSURYH� OHDUQLQJ�RXWFRPHV��/HDUQHUV� FDQ�
DFFHVV� WKH�PRGXOHV� DW� WKHLU� RZQ�SDFH� DQG� UHYLVLW� WKHP�XSRQ�FRPSOHWLRQ��:H� UHSRUW�� IRU� WKH� ILUVW� WLPH��
SDUWLFLSDQWV¶�SHUFHSWLRQV�RI�WKH�DQWLPLFURELDO�PRGXOHV�DV�OHDUQLQJ�UHVRXUFH��XVDELOLW\�LVVXHV��DQG�SRVVLEOH�
DUHDV�RI�LPSURYHPHQW��
�
.H\ZRUGV��$QWLPLFURELDO�SUHVFULELQJ�VNLOOV��H�OHDUQLQJ�LQ�KHDOWKFDUH���

�
��� ,QWURGXFWLRQ�
�
7KH�ZLGHVSUHDG�XVH�RI�DQWLELRWLFV�SURPRWHV�DQWLELRWLF�UHVLVWDQFH��$V�D�FRQVHTXHQFH��VWDQGDUG�WUHDWPHQWV�EHFRPH�
LQHIIHFWLYH��DQG�LQIHFWLRQV�SHUVLVW�DQG�PD\�VSUHDG�WR�RWKHUV��(QQH�HW�DO���������7KH�EXUGHQ�RI�DQWLELRWLF�
UHVLVWDQFH�LV�VKDUHG�E\�WKH�FRPPXQLW\��,QIHFWLRQV�FDXVHG�E\�UHVLVWDQW�EDFWHULD�QHHG�WR�EH�WUHDWHG�ZLWK�FRVWO\�
VHFRQG��DQG�WKLUG�OLQH�DQWLELRWLFV��,Q�HPSKDVLVLQJ�WKH�VFDOH�RI�WKH�SUREOHP��WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ�
UHFHQWO\�ZDUQHG�RI�D�UHWXUQ�WR�WKH�SUH�DQWLELRWLF�HUD�LI�EDFWHULDO�UHVLVWDQFH�WR�DQWLELRWLFV�FRQWLQXHV�WR�GHYHORS�
XQDEDWHG��
�
$QWLELRWLF�UHVLVWDQFH�FDQ�SHUVLVW�ZLWKLQ�SRSXODWLRQV��6XQGTYLVW�HW�DO���������,Q�RUGHU�WR�SUHVHUYH�WKH�HIIHFWLYHQHVV�
RI�DQWLELRWLFV��DQG�PLQLPLVH�WKH�SUHYDOHQFH�RI�UHVLVWDQFH�ZKHQ�LW�GRHV�HPHUJH��SUHVFULEHUV�DUH�DGYLVHG�WR�XVH�DQ�
DQWLELRWLF������ZKHQ�EHQHILWV�WR�WKH�SDWLHQW�DUH�OLNHO\�WR�EH�VXEVWDQWLDO������RI�WKH�QDUURZHVW�VSHFWUXP�WR�WUHDW�WKH�
OLNHO\�SDWKRJHQ��DV�UHFRPPHQGHG�E\�ORFDO�JXLGHOLQHV�DQG�SDWKRORJ\�SURYLGHUV������DW�WKH�DSSURSULDWH�GRVH�DQG�
IRU�WKH�DSSURSULDWH�GXUDWLRQ��
�
([SHUWV�DW�WKH�$QWLPLFURELDO�5HVLVWDQFH�6XPPLW�LQ������DJUHHG�WKDW�HGXFDWLRQDO�LQLWLDWLYHV�QHHG�WR�GHILQH�
DQWLPLFURELDO�UHVLVWDQFH�DV�DQ�XUJHQW�SXEOLF�KHDOWK�LVVXH��*RWWOLHE�	�1LPPR����������136�0HGLFLQH:LVH�
LGHQWLILHG�RQOLQH�OHDUQLQJ�DV�DQ�DOWHUQDWLYH�DSSURDFK�WR�VKRZFDVH�HIIHFWLYH�SUHVFULELQJ�SUDFWLFHV��SURPRWH�
GLDORJXH�RQ�FULWLFDO�LVVXHV�LQ�WKH�ILHOG��KHOS�VWXGHQWV�WR�DSSO\�WKHRU\�WR�SUDFWLFH��DQG�FUHDWH�HQWKXVLDVP�DQG�
FRQILGHQFH�LQ�WKH�OHDUQHU�WR�LPSOHPHQW�VDIH�SUDFWLFHV��3UHVFULELQJ�LV�DQ�LPSRUWDQW�SDUW�RI�PHGLFDO�SUDFWLFH��EXW�
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PD\�QRW�QHFHVVDULO\�EH�D�VWURQJ�IRFXV�LQ�WKH�WUDLQLQJ�RI�PHGLFDO�VWXGHQWV�RU�RWKHU�KHDOWK�SURIHVVLRQDOV��6DIH�
SUHVFULELQJ�VNLOOV�DQG�DZDUHQHVV�RI�PHGLFDWLRQ�HUURUV�LV�UHTXLUHG�E\�DOO�PHPEHUV�RI�WKH�KHDOWK�FDUH�WHDP��DQG�
VKRXOG�EH�D�FRUH�FRPSRQHQW�RI�XQGHUJUDGXDWH�DQG�SRVWJUDGXDWH�WUDLQLQJ�SURJUDPV��&RRPEHV�HW�DO����������
�
7KH�DQWLPLFURELDO�PRGXOHV�DUH�D�ZHE�EDVHG�FRXUVH�IRXQGHG�RQ�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ¶V�*XLGH�WR�*RRG�
3UHVFULELQJ��GH�9ULHV���������7KH�UHVRXUFH�FXUUHQWO\�FRPSULVHV�IRXU�PRGXOHV�FRYHULQJ�6XUJLFDO�3URSK\OD[LV��
&DWKHWHU�$VVRFLDWHG�8ULQDU\�7UDFW�,QIHFWLRQ��&$8�7,���%DFWHUDHPLD��DQG�&RPPXQLW\�$FTXLUHG�3QHXPRQLD�
�&$3���7KH�PRGXOHV�KDYH�EHHQ�GHVLJQHG�IRU�LQGLYLGXDO�VHOI�SDFHG�OHDUQLQJ��RU�FDQ�EH�XVHG�DV�SDUW�RI�VPDOO�
JURXS�ZRUN��0RGXOH�FRQWHQW�LV�ZULWWHQ�E\�VXEMHFW�PDWWHU�H[SHUWV�DQG�XQGHUJRHV�D�ULJRURXV�SHHU�UHYLHZ�SURFHVV��
VLPLODU�WR�WKDW�IROORZHG�E\�SHHU�UHYLHZHG�MRXUQDOV��GXULQJ�LWV�GHYHORSPHQW��(GXFDWLRQDO�GHVLJQHUV�UHYLHZ�WKH�
FRQWHQW�WR�HQVXUH�WKDW�LW�LV�DSSURSULDWH�IRU�RQOLQH�GHOLYHU\��DQG�WKDW�WKH�WDVNV�DUH�PHDQLQJIXO�DQG�PHHW�WKH�
OHDUQLQJ�RXWFRPHV��(YDOXDWRUV�DW�136�0HGLFLQH:LVH�GHVLJQ�IRUPDWLYH�DQG�VXPPDWLYH�UHVHDUFK�WR�JDWKHU�WKH�
LPSDFW�RI�WKH�PRGXOHV�RQ�VWXGHQWV¶�NQRZOHGJH�FRQVWUXFWLRQ�DQG�WR�ILQG�DUHDV�RI�LPSURYHPHQW��7KH�PDLQ�
DXGLHQFH�IRU�WKH�DQWLPLFURELDO�PRGXOHV�DUH�SUHVFULEHUV��PHGLFDO�JUDGXDWHV��LQ�WKHLU�ILUVW�WZR�\HDUV�SRVW�
JUDGXDWLRQ��+RZHYHU��WKH�SURJUDP�LV�EHLQJ�XVH�E\�RWKHU�SUHVFULEHUV�VXFK�DV�QXUVH�SUDFWLWLRQHUV�DV�ZHOO�DV�
KRVSLWDO�SKDUPDFLVWV��
�
7KH�PRGXOHV�KDYH�EHHQ�GHVLJQHG�DV�D�ORJLFDO�SURJUHVVLRQ�ZKHUH�OHDUQHUV�FDQ�HQJDJH�LQ�WKHLU�RZQ�ZD\�ZLWK�WKHLU�
SDWLHQWV��GLVFXVV�WKHUDSHXWLF�JRDOV�ZLWK�WKHLU�SHHUV��FKRRVH�WKH�RSWLPDO�QRQ�GUXJ�DQG�GUXJ�WKHUDS\��SUHVFULEH�
PHGLFLQHV��DQG�JHW�H[SHUW�IHHGEDFN��$GGLWLRQDOO\��OHDUQHUV�FDQ�DGYLVH�WKH�SDWLHQW�KRZ�EHVW�WR�XVH�WKH�FKRVHQ�
WKHUDS\�DQG�ILQDOO\��WHVW�WKH�NQRZOHGJH�JDLQHG�XVLQJ�UHYLHZ�TXHVWLRQV�EXLOW�LQ�ZLWK�H[SHUWV¶�IHHGEDFN�DW�WKH�HQG�
RI�WKH�PRGXOH��$IWHU�FRPSOHWLRQ��WKH�OHDUQHUV�FDQ�UHYLVLW�WKH�PRGXOHV�DQG�FDQ�SULQW�0\�)RUPXODU\��ZKLFK�
FRQWDLQV�WKH�GUXJ�FODVVHV�DQG�SUHVFULEHG�PHGLFLQHV�XVHG�DFURVV�WKH�GLIIHUHQW�PRGXOHV��
�
7KH�DQWLPLFURELDO�PRGXOHV¶�DLPV������)LOOLQJ�DQ�XQPHW�QHHG�IRU�DQ�RQOLQH�WHDFKLQJ�UHVRXUFH�ZKLFK�LV�DFFHVVLEOH�
WR�DOO�SUHVFULEHUV�DQG�ZKLFK�IRUPV�D�FRPPRQ�FXUULFXOXP�IRU�KRVSLWDOV�DQG�XQLYHUVLWLHV�WR�WHDFK�WKH�SULQFLSOHV�RI�
VDIH�DQG�DSSURSULDWH�DQWLPLFURELDO�SUHVFULELQJ������3URYLGLQJ�D�WHDFKLQJ�UHVRXUFH�WKDW�LV�HQGRUVHG�E\�H[SHUWV�DQG�
DGGUHVVHV�SUREOHPV�LQ�WKH�SUHVFULELQJ�RI�DQWLPLFURELDOV�NQRZQ�WR�GULYH�WKH�GHYHORSPHQW�RI�DQWLPLFURELDO�
UHVLVWDQFH��DQG�����&RQWULEXWLQJ�WR�WKH�RYHUDOO�HIIRUW�RI�DQWLPLFURELDO�VWHZDUGVKLS�LQ�FRQWDLQLQJ�DQG�LPSURYLQJ�
WKH�TXDOLW\�RI�DQWLPLFURELDO�XVH�LQ�$XVWUDOLD��
�
3UREOHP�%DVHG�/HDUQLQJ��3%/��ZDV�LGHQWLILHG�DV�WKH�SHGDJRJLFDO�DSSURDFK�IRU�WKH�DQWLPLFURELDO�PRGXOHV��7KLV�
DSSURDFK�ZDV�FRQVLGHUHG�WR�EH�WKH�PRVW�VXLWDEOH�WR�RYHUFRPH�WKH�JDS�EHWZHHQ�WUDGLWLRQDO�GLGDFWLF�OHFWXULQJ�DQG�
WKH�FOLQLFDO�UHDOLW\�WKDW�VWXGHQWV�ZRXOG�HYHQWXDOO\�IDFH��VR�ZH�GHFLGHG�WR�EDVH�WKHLU�LQVWUXFWLRQ�RQ�UHDO�FDVH�
VFHQDULRV��6WXGHQWV�ZLOO�QHHG�UHOHYDQW�PHGLFDO�NQRZOHGJH�WR�VROYH�D�FOLQLFDO�SUREOHP�SUHVHQWHG�RQ�WKH�PRGXOH��
6LQFH�WKH�LQVWUXFWRUV�DW�0F0DVWHU�8QLYHUVLW\¶V�)DFXOW\�RI�0HGLFLQH�GHYHORSHG�3UREOHP�%DVHG�/HDUQLQJ�LQ������
�$OEDQHVH�DQG�0LWFKHOO��������9HUQRQ�DQG�%ODNH���������WKLV�SHGDJRJLFDO�DSSURDFK�KDV�SURYHG�WR�EH�VXFFHVVIXO�
LQ�WKH�DUHD�RI�PHGLFDO�HGXFDWLRQ��&XUUHQWO\������RI�PHGLFDO�IDFXOWLHV�LQ�WKH�86�XVH�3%/�LQ�SUH�FOLQLFDO�\HDUV�
�.LQNDGH���������3%/�KDV�EHHQ�VXFFHVVIXOO\�LPSOHPHQWHG�LQ�YDULRXV�GLVFLSOLQHV��VXFK�EXVLQHVV��6WLQVRQ�DQG�
0LOWHU���������HGXFDWLRQ��'XII\���������ODZ��'ULHVVHQ�DQG�9DQ�GHU�9OHXWHQ���������VRFLDO�ZRUN��%RXG�DQG�
)HOHWWL���������HQJLQHHULQJ��)LQN��
������:RRGV��������DQG�SK\VLFV��:LOOLDPV����������
�
���$LPV�RI�WKH�VWXG\�
�
7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�JDXJH�SDUWLFLSDQWV¶�SHUFHSWLRQV�RI�PRGXOH�FRQWHQW�DQG�XVHIXOQHVV��DFFHVV�WR��
H[SHUWV¶�IHHGEDFN��NQRZOHGJH�FRQVWUXFWLRQ��DQG�WHFKQLFDO�LVVXHV��
�
���0DWHULDOV�DQG�PHWKRGV�
�

����/HDUQLQJ�'HVLJQ�
�
$�W\SLFDO�DQWLPLFURELDO��PRGXOH�KDV�WKH�IROORZLQJ�ORJLFDO�SURJUHVVLRQ������,QWURGXFWLRQ�WR�WKH�FRQGLWLRQ�DQG�
OHDUQLQJ�RXWFRPHV������D�FRQWH[W�FDVH�VWXG\�WKDW�GHILQHV�ZKR�DQG�ZKHUH�WKH�OHDUQHU�LV�IRU�WKH�SXUSRVH�RI�WKH�
PRGXOH������D�OLVW�RI�VKRUW�WHUP�WKHUDSHXWLF�JRDOV�ZKHUH�OHDUQHUV�FDQ�QRPLQDWH��YRWH��DQG�VHH�WKHLU�SHHUV¶�YRWHV��
����H[SHUW�IHHGEDFN�RQ�WKHUDSHXWLF�JRDOV�DV�JXLGDQFH������FRQVLGHUDWLRQ�RI�D�QRQ�GUXJ�WUHDWPHQW�DQG�VXEPLVVLRQ�
RI�DQVZHUV�IROORZHG�E\�H[SHUW�IHHGEDFN������FKRLFH�RI�WKH�DSSURSULDWH�GUXJ�WUHDWPHQW�IRU�WKH�FRQGLWLRQ������
YHULILFDWLRQ�RI�WKH�VXLWDELOLW\�RI�WKH�WUHDWPHQW������VHOHFWLRQ�RI�GUXJV�DQG�SUHVFULSWLRQ�RQOLQH�IROORZHG�E\�H[SHUW�
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IHHGEDFN������IHHGEDFN�RQ�LQFRUUHFWO\�SUHVFULEHG�GUXJV�WKDW�PD\�FDXVH�DGYHUVH�UHDFWLRQV�������PRQLWRULQJ�RI�
SDWLHQW�SURJUHVV�YLD�PXOWLSOH�FKRLFH�TXHVWLRQV�DQG�LQVWDQW�H[SHUW�IHHGEDFN�������SURYLVLRQ�RI�LQIRUPDWLRQ�WR�WKH�
SDWLHQW�IROORZHG�E\�WKH�H[SHUW¶V�LGHDV��DQG������D�PXOWLSOH�FKRLFH�TXL]�WR�JLYH�D�TXLFN�UHYLHZ�RI�WKH�PRGXOH��
(YHU\�WLPH�OHDUQHUV�VXEPLW�WKHLU�DQVZHUV�WKH\�ZLOO�JHW�LQVWDQW�H[SHUW�IHHGEDFN��
�������
7KH�DQWLPLFURELDO�PRGXOH�IROORZV�WKH�WKUHH�HVVHQWLDO�FKDUDFWHULVWLFV�RI�JRRG�OHDUQLQJ�GHVLJQ�DFFRUGLQJ�WR�%ULWDLQ�
������������OHDUQLQJ�LV�DFWLYH������DFWLYLWLHV�DUH�SUHVHQWHG�LQ�D�ORJLFDO�SURJUHVVLRQ��DQG�����WKH�WHPSODWH�LV�
UHXVDEOH��7KH�GHOLYHU\�PHWKRG�LV�IRU�VHOI�SDFHG�OHDUQLQJ��EXW�LW�LV�IOH[LEOH�HQRXJK�WR�EH�XVHG�LQ�IDFH�WR�IDFH�
WXWRULDOV��,Q�IDFW�PDQ\�DFDGHPLFV�LQWURGXFH�WKH�PRGXOHV�LQ�WXWRULDOV�DW�WKH�EHJLQQLQJ�RI�WKH�VHPHVWHU�DQG�SURYLGH�
WKH�ORJLQ�GHWDLOV�WR�VWXGHQWV��
�
$V�WKH�DQWLPLFURELDO�PRGXOHV�FRQWHQW�LV�ZULWWHQ�E\�FRQWHQW�H[SHUWV�ZLWK�YDVW�FOLQLFDO�H[SHULHQFH��WKH�FDVH�VWXG\�
SUHVHQWHG�LQ�HDFK�PRGXOH�LV�DXWKHQWLF��7KH�WDVNV�DQG�WKH�OHYHO�RI�LQWHUDFWLRQ�SURPRWH�FRQFHSWXDOLVDWLRQ�RI�WKH�
SDWLHQW��GHYHORSPHQW�RI�FULWLFDO�WKLQNLQJ�DQG�SUREOHP�VROYLQJ�VNLOOV��FRQVLGHUDWLRQ�RI�GLIIHUHQW�RSWLRQV�IRU�
WUHDWPHQW��DQG�WKH�PHDQLQJ�RI�IHHGEDFN��
�
����7HFKQLFDO�VSHFLILFDWLRQV�
�
:H�KDYH�GHYHORSHG�RXU�PRGXOHV�XVLQJ�)ODVK�SURIHVVLRQDO�DQG�WKH\�DUH�KRVWHG�RQ�D�FRPPHUFLDO�)ODVK�EDVHG�H�
OHDUQLQJ�SODWIRUP��(DFK�PRGXOH�WDNHV�OHDUQHUV�DSSUR[LPDWHO\�RQH�KRXU�WR�FRPSOHWH��/HDUQHUV�DFFHVV�WKH�PRGXOHV�
WKURXJK�D�VHOI�VLJQ�LQ�SURFHVV��RUJDQLVHG�WKURXJK�WKHLU�XQLYHUVLWLHV��7KH�PDLQ�IHDWXUHV�RI�WKH�DQWLPLFURELDO�
PRGXOHV�ZHEVLWH��ZKHUH�WKH�PRGXOHV�DUH�FRQWDLQHG��FDQ�EH�VXPPDULVHG�DV������VHOI�UHJLVWUDWLRQ�IRU�VWXGHQWV������
GUXJV�WRRO������0\�)RUPXODU\�WRRO������SUHVFULSWLRQ�ZULWLQJ�WRRO������DXWKRULQJ�WRRO��DQG�����PRQLWRULQJ�WRRO���
�
������6HOI�UHJLVWUDWLRQ�IRU�VWXGHQWV�
7KH�HGXFDWLRQDO�GHVLJQHU�DW�136�0HGLFLQH:LVH�FUHDWHV�D�JURXS�IRU�HDFK�XQLYHUVLW\�RU�RUJDQLVDWLRQ�RQ�WKH�
GDWDEDVH��,QVLGH�WKHVH�JURXSV��FRKRUWV�DUH�FUHDWHG�XSRQ�DFDGHPLF�UHTXHVW�DW�WKH�EHJLQQLQJ�RI�HDFK�VHPHVWHU��
:KHQ�D�FRKRUW�LV�FUHDWHG�DQG�PRGXOHV�DUH�LQFOXGHG��WKH�HGXFDWLRQDO�GHVLJQHUV�DVVLJQ�D�FRXUVH�NH\�DQG�HPDLO�
VLJQ�XS�LQVWUXFWLRQV�IRU�VWXGHQWV�WR�UHOHYDQW�DFDGHPLFV��6WXGHQWV�RI�HDFK�RI�WKHVH�RUJDQLVDWLRQV�KDYH�WR�VHOI�
UHJLVWHU�LQWR�WKHLU�XQLYHUVLW\�DQG�FRXUVH��7KH�VHOI�UHJLVWUDWLRQ�SDJH�FDQ�EH�IRXQG�DW�QSV�RUJ�DX�DQWLPLFURELDO�
PRGXOHV��

������'UXJ�WRRO�
7KH�GUXJ�WRRO�LV�D�GDWDEDVH�WKDW�LV�RUJDQLVHG�E\�FOLQLFDO�FRQGLWLRQ�DQG�LV�FODVVLILHG�LQWR�GUXJ�FODVVHV��$�GUXJ�FODVV�
PLJKW�KDYH�PDQ\�EUDQGV�RI�SURGXFWV�XQGHU�LW��(DFK�SURGXFW�FRPHV�ZLWK�LQIRUPDWLRQ�VXFK�DV�HIILFDF\�LVVXHV��
VDIHW\�LVVXHV��FRPPHQWDU\��DQG�UHVRXUFHV��,QVLGH�WKH�GUXJ�FODVV�WKHUH�DUH�GLIIHUHQW�W\SHV�RI�SURGXFWV�DYDLODEOH��
DQG�WKH�GDWDEDVH�FRQWDLQV�GHWDLOV�VXFK�DV�GUXJ�QDPH��IRUP��VWUHQJWK��GLUHFWLRQV��TXDQWLW\��UHSHDWV��FRVW��RWKHU�
LVVXHV��DQG�FRPPHQWDU\��/LQNV�ZLWK�DGGLWLRQDO�LQIRUPDWLRQ�DUH�SODFHG�LQVLGH�WKH�GUXJ�WRRO��0RVW�RI�WKH�OLQNV�
FRPHV�IURP�WKH�$XVWUDOLDQ�0HGLFLQH�+DQGERRN��$0+���7KHUDSHXWLF�*XLGHOLQHV��H7*��DQG�136�ZHEVLWH���7KLV�
LV�DQ�H[DPSOH�WR�YLVXDOLVH�WKH�VWUXFWXUH�RI�WKH�GUXJ�WRRO��'UXJ�&ODVV!�$QWL�LQIHFWLYHV�!�DQWLEDFWHULDOV�!�
DPLQRJO\FRVLGHV�!�GUXJ�QDPH��*HQWDPLFLQ��(DFK�PRGXOH�KDV�D�GUXJ�WRRO�WKDW�DOORZV�OHDUQHUV�WR�FKRRVH�D�
PHGLFLQH�DW�WKH�WLPH�RI�SUHVFULSWLRQ���

������0\�)RUPXODU\�WRRO�
7KLV�LV�D�FHQWUDOLVHG�DSSOLFDWLRQ�WKDW�WDNHV�LQSXW�IURP�WKH�GUXJ�WRRO��,W�VWRUHV�WKH�GUXJ�FKRLFHV�IURP�VWXGHQWV�DV�
ZHOO�DV�WKHLU�QRWHV�DQG�ZKLFK�PRGXOHV�WKH\�KDYH�FKRVHQ�WKHP�IURP��,W�DOVR�LPSOHPHQWV�D�0\�)RUPXODU\�SDJH�
WKDW�ZLOO�GLVSOD\�WKH�GUXJV�WKDW�WKH�VWXGHQWV�KDYH�DGGHG�WR�LW��ZKHQ�DQG�E\�ZKLFK�PRGXOH�WKH\�KDYH�DGGHG�WKHP���
$GGLWLRQDOO\��WKH�0\�)RUPXODU\�WRRO�SURYLGHV�GDWD�IRU�WKH�:ULWH�3UHVFULSWLRQ�WRRO��VR�WKH�VWXGHQW�FDQ�FKRRVH�
ZKLFK�GUXJV�WKH\�QHHG�WR�SUHVFULEH���

������:ULWLQJ�SUHVFULSWLRQ�WRRO�
7KLV�LV�D�WRRO�WKDW�DOORZV�VWXGHQWV�WR�FRPSOHWH�DQG�VXEPLW�DQ�RQOLQH�SUHVFULSWLRQ�IRU�WKH�GUXJV�WKH\�VHOHFWHG�IRU�
WKHLU�SDWLHQW�LQ�D�SUHYLRXV�VWHS��:KHQ�WKH\�VXEPLW�WKLV�SUHVFULSWLRQ�WKH\�ZLOO�JHW�H[SHUW�IHHGEDFN��/HDUQHUV�DUH�
DEOH�WR�VHDUFK�IRU�GUXJV�LQ�WKHLU�IRUPXODU\��VHOHFW�GUXJV�IRU�WKH�SUHVFULSWLRQ��HQWHU�GRFWRU��SDWLHQW�DQG�GUXJ�GHWDLOV�
LQWR�WKH�SUHVFULSWLRQ��SUHYLHZ�DQG�SULQW�WKH�SUHVFULSWLRQ��LI�GHVLUHG���DQG�JHW�IHHGEDFN�IURP�DQ�H[SHUW�RQ�WKH�
FRUUHFW�SUHVFULSWLRQ��7KH�SUHVFULSWLRQ�WRROV�KDYH�WKH�VDPH�ILHOGV�DV�WKRVH�XVHG�LQ�$XVWUDOLDQ�SXEOLF�KRVSLWDOV�DQG�
JHQHUDO�SUDFWLFH��DQG�ORRN�VLPLODU��

� �
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������$XWKRULQJ�WRRO�
7KLV�DUHD�LV�H[FOXVLYHO\�IRU�WKH�HGXFDWLRQDO�GHVLJQHU�DQG�FRQWDLQV�WKH�VHTXHQFH�RI�DFWLYLWLHV�FRYHUHG�LQ�WKH�
OHDUQLQJ�GHVLJQ�SDUW��7KLV�VHFWLRQ�DOORZV�WKH�GHVLJQHU�WR�EXLOG�WKH�VHULHV�RI�LQWHUDFWLRQV�WKH�PRGXOH�ZLOO�IROORZ��

������0RQLWRULQJ�WRROV�
7KLV�VHFWLRQ�LV�IRU�DFDGHPLFV�ZKR�ZDQW�WR�VHH�WKHLU�VWXGHQWV¶�SURJUHVV��7KH�JUDGH�ERRN�LV�D�IXQFWLRQDOLW\�WKDW�
DOORZV�JDWKHULQJ�RI�LQIRUPDWLRQ�IURP�WKH�ZKROH�FRKRUW�DQG�WKDW�UHSRUWV�RQ�D�VSUHDGVKHHW�WKH�DFWLYLWLHV�RI�DOO�WKH�
VWXGHQWV�LQVLGH�WKH�FRKRUW��SDUWLFXODUO\�FXUUHQWO\�YLVLWHG�DQG�FRPSOHWHG�PRGXOHV���
�
���0HWKRGRORJ\�
�
$�FURVV�VHFWLRQDO�TXHVWLRQQDLUH�FRQWDLQLQJ�HOHYHQ�TXHVWLRQV�ZDV�GHVLJQHG�DQG�HPEHGGHG�DW�WKH�HQG�RI�WKH�
PRGXOHV�DV�DQ�RSWLRQDO�DFWLYLW\��7KH�TXHVWLRQQDLUH�FDSWXUHG�GHPRJUDSKLFV�RI�SDUWLFLSDQWV��FRQWHQW�DQG�
FRPSOHWLRQ�RI�PRGXOHV��VWXGHQW¶V�DWWLWXGH��SHUFHSWLRQ�RI�XVHIXOQHVV��DQG�WHFKQLFDO�GLIILFXOWLHV����
�
���5HVXOWV�DQG�GLVFXVVLRQ�
�
5.1 Demographics of participants�

�
$�WRWDO�RI������YDOLG�VXUYH\V�ZHUH�UHFHLYHG��3DUWLFLSDQWV�LQFOXGHG�PHGLFDO�VWXGHQWV����������DQG�KRVSLWDO�
GRFWRUV����������7KHLU�OHYHO�RI�SUDFWLFH�ZDV��LQWHUQV����������UHVLGHQW�PHGLFDO�RIILFHUV����������DQG�UHJLVWUDUV�
��������1LQHW\�IRXU�SHUFHQW�RI�WKH�SDUWLFLSDQWV�REWDLQHG�WKHLU�PHGLFDO�WUDLQLQJ�LQ�$XVWUDOLD��7DEOH���SUHVHQWV�WKH�
FRPSOHWLRQ�RI�WKH�PRGXOHV��1RWH�WKDW�D�IRXUWK�PRGXOH��&RPPXQLW\�$FTXLUHG�3QHXPRQLD��ZDV�DGGHG�UHFHQWO\��
DQG�QR�GDWD�ZDV�\HW�DYDLODEOH�GXULQJ�WKH�ZULWLQJ�RI�WKLV�SDSHU��
�

7DEOH����&RPSOHWLRQ�RI�PRGXOHV�
�

� ���Q��
6XUJLFDO�SURSK\OD[LV� ������������

&DWKHWHU�DVVRFLDWHG�XULQDU\�WUDFW�LQIHFWLRQ� ������������
%DFWHUDHPLD��OLQH�VHSVLV�� ������������

�
����&RQWHQW�RI�WKH�PRGXOHV�
�
$OPRVW�����RI�SDUWLFLSDQWV�DJUHHG�WKDW�WKH�OHDUQLQJ�REMHFWLYHV�RI�WKH�PRGXOHV�ZHUH�FOHDU��DQG�����DJUHHG�WKDW�
WKH�WDVNV�DGGUHVVHG�WKHVH�OHDUQLQJ�REMHFWLYHV��1LQHW\�WZR�SHUFHQW�IRXQG�WKHVH�WDVNV�WR�EH�HQJDJLQJ��ZKLOH�����
DJUHHG�WKDW�WKH�FRQWHQW�ZDV�FOHDUO\�SUHVHQWHG��0RVW�RI�WKH�SDUWLFLSDQWV�������DJUHHG�WKDW�WKH�PRGXOHV�UHIOHFW�UHDO�
OLIH�VLWXDWLRQV��7DEOH�����7KLV�ZDV�D�UHPDUNDEOH�UHVSRQVH�ZKLFK�PD\�EH�H[SODLQHG�E\�WKH�IDFW�WKDW�WKH�PRGXOHV�
ZHUH�ZULWWHQ�E\�VXEMHFW�PDWWHU�H[SHUWV�DQG�KDG�XQGHUJRQH�D�ULJRURXV�SHHU�UHYLHZ�SURFHVV��VLPLODU�WR�WKDW�
IROORZHG�E\�SHHU�UHYLHZHG�MRXUQDOV��GXULQJ�WKHLU�GHYHORSPHQW��$GGLWLRQDOO\��HGXFDWLRQDO�GHVLJQHUV�KDG�D�NH\�
UROH�LQ�HQVXULQJ�WKDW�WKH�FRQWHQW�ZDV�DSSURSULDWH�IRU�RQOLQH�GHOLYHU\��DQG�WKDW�WKH�WDVNV�ZHUH�PHDQLQJIXO�DQG�PHW�
WKH�OHDUQLQJ�RXWFRPHV��
�
:KHQ�SDUWLFLSDQWV�ZHUH�DVNHG�KRZ�GLIILFXOW�WKH�PRGXOHV�ZHUH��������UHVSRQGHG�WKDW�WKH\�ZHUH�MXVW�ULJKW��������
VDLG�WKH\�ZHUH�HDV\�������VDLG�WKH\�ZHUH�WRR�HDV\�������VDLG�WKH\�ZHUH�GLIILFXOW��DQG�RQO\������VDLG�WKH\�ZHUH�
WRR�GLIILFXOW��
�

7DEOH����3DUWLFLSDQW¶V�SHUFHSWLRQ�RQ�FRQWHQW�RI�WKH�DQWLPLFURELDO�PRGXOHV�
�
� 6WURQJO\�

GLVDJUHH�
'LVDJUHH� $JUHH� 6WURQJO\�

DJUHH�
�

���Q��
7KH�OHDUQLQJ�REMHFWLYHV�ZHUH�FOHDU� �����

�����
�����
�����

������
�������

������
������

7KH�PRGXOH�WDVNV�DGGUHVVHG�WKH�OHDUQLQJ�REMHFWLYHV� �����
�����

�����
�����

������
�������

������
������

7KH�PRGXOH�WDVNV�ZHUH�HQJDJLQJ� ����� ����� ������ ������
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����� ������ ������� ������
7KH�FRQWHQW�LQ�WKH�PRGXOHV�ZDV�FOHDUO\�SUHVHQWHG� �����

�����
�����
������

������
�������

������
������

7KH�FDVH�VWXG\�LQ�WKH�PRGXOH�UHIOHFWV�D�UHDO�OLIH�
VLWXDWLRQ�

�����
�����

�����
�����

������
�������

������
������

�
�
� 0HGLFDO�

VWXGHQW��
+RVSLWDO�
GRFWRU�

�

��ZKR�DJUHH�VWURQJO\�DJUHHG� �
7KH�OHDUQLQJ�REMHFWLYHV�ZHUH�FOHDU� ������

�������
������
������

3 ������

7KH�PRGXOH�WDVNV�DGGUHVVHG�WKH�OHDUQLQJ�REMHFWLYHV� ������
�������

������
������

3 ������

7KH�PRGXOH�WDVNV�ZHUH�HQJDJLQJ� ������
�������

������
������

3 ������

7KH�FRQWHQW�LQ�WKH�PRGXOHV�ZDV�FOHDUO\�SUHVHQWHG� 1R�VLJQLILFDQW�GLIIHUHQFH�
7KH�FDVH�VWXG\�LQ�WKH�PRGXOH�UHIOHFWV�D�UHDO�OLIH�VLWXDWLRQ� ������

�������
�������
������

3 ������

�
7KHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�LQ�WKH�UHVSRQVHV�WR�WKHVH�TXHVWLRQV�EHWZHHQ�WKH�GLIIHUHQW�PRGXOHV���
�
����8VHIXOQHVV�RI�WKH�PRGXOH�
�
1LQHW\�VHYHQ�SHUFHQW�RI�SDUWLFLSDQWV�IRXQG�WKDW�WKH�DQWLPLFURELDO�PRGXOHV�ZHUH�UHOHYDQW�WR�WKHLU�FOLQLFDO�
H[SHULHQFH��ZKLOH�����WKRXJKW�WKH�PRGXOH�WDVNV�WHVWHG�WKHLU�XQGHUVWDQGLQJ�RI�WKH�WRSLF�UDWKHU�WKDQ�MXVW�WKHLU�
PHPRU\��7KH�PRGXOHV�KDG�OLQNV�WR�UHVRXUFHV�VXFK�DV�WKH�$XVWUDOLDQ�0HGLFDO�+DQGERRN��$0+��DQG�7KHUDSHXWLF�
*XLGHOLQHV��H7*���DQG�����RI�WKH�SDUWLFLSDQWV�FRQVLGHUHG�WKHP�XVHIXO��$GGLWLRQDOO\��QLQHW\�SHUFHQW�RI�
SDUWLFLSDQWV�WKRXJKW�WKH�PRGXOHV�ZHUH�HIIHFWLYH�IRU�GHYHORSLQJ�FULWLFDO�WKLQNLQJ�VNLOOV��7DEOH�����
�

7DEOH����3DUWLFLSDQWV¶�SHUFHSWLRQV�RI�WKH�XVHIXOQHVV�RI�WKH�DQWLPLFURELDO�PRGXOHV�
�
� 6WURQJO\�

GLVDJUHH�
'LVDJUHH� $JUHH� 6WURQJO\�

DJUHH�
�

���Q��
7KH�PRGXOH�ZDV�UHOHYDQW�WR�P\�FOLQLFDO�H[SHULHQFH� �����

�����
�����
�����

������
�������

������
������

7KH�PRGXOH�WDVNV�WHVWHG�P\�XQGHUVWDQGLQJ�RI�WKH�
VXEMHFW�DUHD��UDWKHU�WKDQ�MXVW�P\�PHPRU\�

������
�����

������
������

������
�������

������
������

7KH�PRGXOH�OLQNV�WR�RWKHU�UHVRXUFHV�ZHUH�XVHIXO� ������
�����

������
������

������
�������

������
������

7KH�PRGXOH�ZDV�HIIHFWLYH�IRU�GHYHORSLQJ�P\�FULWLFDO�
WKLQNLQJ�VNLOOV��H�J��FULWLFDO�DQDO\VLV��SUREOHP�
VROYLQJ��

������
�����
�

������
������
�

������
�������
�

������
������

�
�
�
� 0HGLFDO�VWXGHQW�� +RVSLWDO�GRFWRU� �

��ZKR�DJUHH�VWURQJO\�DJUHHG� �
7KH�PRGXOH�ZDV�UHOHYDQW�WR�P\�FOLQLFDO�H[SHULHQFH� �������

�������
������������ 3 ������

7KH�PRGXOH�WDVNV�WHVWHG�P\�XQGHUVWDQGLQJ�RI�WKH�VXEMHFW�
DUHD��UDWKHU�WKDQ�MXVW�P\�PHPRU\�

1R�VLJQLILFDQW�GLIIHUHQFH�
�

7KH�PRGXOH�OLQNV�WR�RWKHU�UHVRXUFHV�ZHUH�XVHIXO� ������ ������ 3 ������
7KH�PRGXOH�ZDV�HIIHFWLYH�IRU�GHYHORSLQJ�P\�FULWLFDO�
WKLQNLQJ�VNLOOV��H�J��FULWLFDO�DQDO\VLV��SUREOHP�VROYLQJ��

1R�VLJQLILFDQW�GLIIHUHQFH�

�
7KHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�LQ�WKH�UHVSRQVHV�WR�WKHVH�TXHVWLRQV�EHWZHHQ�WKH�GLIIHUHQW�PRGXOHV���
�
� �
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����$FFHVV�WR�IHHGEDFN�
�
(LJKW\�SHUFHQW�RI�SDUWLFLSDQWV�DJUHHG�WKDW�KDYLQJ�DFFHVV�WR�SHHUV
�DQVZHUV�ZDV�XVHIXO��ZKLOH�����DJUHHG�WKDW�
EXLOW�LQ�H[SHUW�IHHGEDFN�ZDV�XVHIXO��0RVW�������RI�WKH�SDUWLFLSDQWV�VDLG�WKDW�WKH�OHYHOV�RI�IHHGEDFN�ZHUH�
DGHTXDWH�WR�JXLGH�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�GXULQJ�FRPSOHWLRQ�RI�PRGXOHV��7DEOH�����
�

7DEOH����3DUWLFLSDQW¶V�SHUFHSWLRQ�RQ�DFFHVV�WR�H[SHUW�IHHGEDFN�LQ�WKH�DQWLPLFURELDO�PRGXOHV�
�
� 6WURQJO\�

GLVDJUHH�
'LVDJUHH� $JUHH� 6WURQJO\�

DJUHH�
�

���Q��
+DYLQJ�DFFHVV�WR�P\�SHHUV
�DQVZHUV�LGHDV�ZDV�XVHIXO� ������

�����
�������
������

������
�������

������
������

+DYLQJ�H[SHUW�IHHGEDFN�ZDV�XVHIXO� ������
�����

������
�����

������
��������

������
������

7KHUH�ZDV�DGHTXDWH�IHHGEDFN�LQ�WKH�PRGXOH�WR�JXLGH�
P\�GHFLVLRQ��PDNLQJ�SURFHVV�

������
�����

������
������

������
�������

������
������

�
2QO\�WKH�DWWLWXGH�WR�DFFHVV�WR�SHHU�UHVSRQVHV�ZDV�VLJQLILFDQWO\�DVVRFLDWHG�ZLWK�WKH�OHDUQHU�W\SH�DQG�PRGXOH��
+RVSLWDO�GRFWRUV�ZHUH�PRUH�OLNHO\�WR�DJUHH�RU�VWURQJO\�DJUHH�WKDW�DFFHVV�WR�SHHU¶V�DQVZHUV�DQG�LGHDV�ZDV�XVHIXO�
��������FRPSDUHG�WR�������IRU�PHGLFDO�VWXGHQWV��3���������/HDUQHUV�ZKR�FRPSOHWHG�WKH�VXUJLFDO�SURSK\OD[LV�
PRGXOH�ZHUH�OHVV�OLNHO\�WR�UHSRUW�WKDW�WKH\�IRXQG�DFFHVV�WR�SHHUV
�DQVZHUV�ZDV�XVHIXO��%DFWHUDHPLD�������
DJUHH�VWURQJO\�DJUHH��FDWKHWHU�DVVRFLDWHG�87,��������VXUJLFDO�SURSK\OD[LV��������S �������
�
����.QRZOHGJH�FRQVWUXFWLRQ�
�
,Q�UHJDUGV�WR�NQRZOHGJH�FRQVWUXFWLRQ������RI�SDUWLFLSDQWV�LQ�WKLV�VWXG\�FRQVLGHUHG�WKDW�WKHLU�NQRZOHGJH�RI�WKH�
DQWLPLFURELDO�WRSLF�KDG�LPSURYHG��ZKLOH�����DJUHHG�WKDW�WKH\�KDYH�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�UHDVRQV�IRU�
SUHVFULELQJ�SDUWLFXODU�DQWLELRWLFV�IRU�VSHFLILF�FRQGLWLRQV��,Q�FRQWUDVW������RI�SDUWLFLSDQWV�EHOLHYHG�WKH\�QHHGHG�
PRUH�LQIRUPDWLRQ�WR�EHWWHU�XQGHUVWDQG�WKH�DGYLFH�JLYHQ�LQ�WKH�PRGXOHV��$GGLWLRQDOO\������RI�SDUWLFLSDQWV�
WKRXJKW�WKH\�ZHUH�QRZ�PRUH�OLNHO\�WR�FRQVLGHU�XQZDQWHG�FRQVHTXHQFHV�RI�DQWLPLFURELDO�SUHVFULELQJ��7DEOH�����
�
�
7DEOH����3DUWLFLSDQWV¶�SHUFHSWLRQ�RI�NQRZOHGJH�FRQVWUXFWLRQ�DIWHU�FRPSOHWLRQ�RI�DQWLPLFURELDO�PRGXOHV�

�
� 6WURQJO\�

GLVDJUHH�
'LVDJUHH� $JUHH� 6WURQJO\�

DJUHH�
�

���Q��
0\�NQRZOHGJH�RI�WKH�DQWLPLFURELDO�WRSLF�KDV�
LPSURYHG�

������
�����

������
�����

������
�������

������
������

,�KDYH�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�UHDVRQ�IRU�
SUHVFULELQJ�SDUWLFXODU�DQWLELRWLFV�IRU�VSHFLILF�
LQGLFDWLRQV�

������
�����
�

������
������
�

������
�������
�

������
������

,�QHHGHG�PRUH�LQIRUPDWLRQ�WR�EHWWHU�XQGHUVWDQG�WKH�
DGYLFH�JLYHQ�LQ�WKH�PRGXOH�

������
�����

�������
������

������
�������

������
������

,�DP�PRUH�OLNHO\�WR�FRQVLGHU�XQZDQWHG�FRQVHTXHQFHV�
RI�DQWLELRWLF�SUHVFULELQJ�VXFK�DV�LQFUHDVHG�
DQWLPLFURELDO�UHVLVWDQFH�

������
�����
�

�������
������
�

������
�������
�

������
������

�
� 0HGLFDO�VWXGHQW�� +RVSLWDO�GRFWRU� �

��ZKR�DJUHH�VWURQJO\�DJUHHG�
0\�NQRZOHGJH�RI�WKH�DQWLPLFURELDO�WRSLF�KDV�
LPSURYHG�

������
�������

������
������

3 ������

,�KDYH�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�UHDVRQ�IRU�
SUHVFULELQJ�SDUWLFXODU�DQWLELRWLFV�IRU�VSHFLILF�
LQGLFDWLRQV�

�������
�������

������
������

3 ������

,�QHHGHG�PRUH�LQIRUPDWLRQ�WR�EHWWHU�XQGHUVWDQG�WKH�
DGYLFH�JLYHQ�LQ�WKH�PRGXOH�

�������
������

������
������

3 ������

,�DP�PRUH�OLNHO\�WR�FRQVLGHU�XQZDQWHG�FRQVHTXHQFHV�
RI�DQWLELRWLF�SUHVFULELQJ�VXFK�DV�LQFUHDVHG�
DQWLPLFURELDO�UHVLVWDQFH�

1R�VLJQLILFDQW�GLIIHUHQFH�
�
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�
� 6XUJLFDO�

SURSK\OD[LV�
&DWKHWHU�
DVVRFLDWHG�
XULQDU\�WUDFW�
LQIHFWLRQ�

%DFWHUDHPLD�
�OLQH�VHSVLV��

�

��ZKR�DJUHH�VWURQJO\�DJUHHG�
0\�NQRZOHGJH�RI�WKH�DQWLPLFURELDO�WRSLF�KDV�
LPSURYHG�

1R�VLJQLILFDQW�GLIIHUHQFH�
�

,�KDYH�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�UHDVRQ�IRU�
SUHVFULELQJ�SDUWLFXODU�DQWLELRWLFV�IRU�VSHFLILF�
LQGLFDWLRQV�

1R�VLJQLILFDQW�GLIIHUHQFH�
�

,�QHHGHG�PRUH�LQIRUPDWLRQ�WR�EHWWHU�XQGHUVWDQG�WKH�
DGYLFH�JLYHQ�LQ�WKH�PRGXOH�

�������
������

�������
������

������
������

3 ������

,�DP�PRUH�OLNHO\�WR�FRQVLGHU�XQZDQWHG�FRQVHTXHQFHV�
RI�DQWLELRWLF�SUHVFULELQJ�VXFK�DV�LQFUHDVHG�
DQWLPLFURELDO�UHVLVWDQFH�

������
������

������
������

������
������

3 �����

�
����7HFKQLFDO�QDYLJDWLRQ�LVVXHV�
�
2YHUDOO������RI�SDUWLFLSDQWV�GLG�QRW�H[SHULHQFH�WHFKQLFDO�LVVXHV�ZKLOH�����UHSRUWHG�SUREOHPV��7KH�VWXG\�GLG�QRW�
JDXJH�WKH�W\SH�RI�WHFKQLFDO�LVVXHV�RQ�WKH�VXUYH\��DQG�WKLV�LV�RQH�RI�LWV�OLPLWDWLRQV���1HYHUWKHOHVV��ZH�KDYH�D�
KHOSGHVN�DW�136�0HGLFLQH:LVH�IRU�VLPLODU�PRGXOHV��13&�PRGXOHV���DQG�����RI�WKH�FDOOV�DUH�DERXW�SUREOHPV�
UHODWHG�WR�WKH�)ODVK�YHUVLRQ������DUH�DERXW�WKH�-DYD�SODWIRUP��DQG�����DERXW�EURZVHU�FRPSDWLELOLW\��1LQHW\�
SHUFHQW�RI�SDUWLFLSDQWV�DJUHHG�WKDW�WKH�PRGXOHV�ZHUH�HDV\�WR�QDYLJDWH��DQG�����WKRXJKW�WKH�LQVWUXFWLRQV�LQ�WKH�
PRGXOHV�ZHUH�HDV\�WR�IROORZ��7DEOH�����
�

�
7DEOH����3DUWLFLSDQWV¶�QDYLJDWLRQ�LVVXHV�ZKLOH�FRPSOHWLQJ�WKH�DQWLPLFURELDO�PRGXOHV�

�
� 6WURQJO\�

GLVDJUHH�
'LVDJUHH� $JUHH� 6WURQJO\�

DJUHH�
�

���Q��
,W�ZDV�HDV\�WR�QDYLJDWH�WKURXJK�WKH�PRGXOH� ������

�����
������
�����

������
������

������
������

7KH�LQVWUXFWLRQV�LQ�WKH�PRGXOH�ZHUH�HDV\�WR�IROORZ� ������
����

������
�����

������
������

������
������

�
����$QWLPLFURELDO�PRGXOHV¶�XSWDNH�E\�KHDOWK�SURIHVVLRQDOV�
�
7KH�DQWLPLFURELDO�PRGXOHV�ZHUH�ODXQFKHG�WR�KHDOWK�SURIHVVLRQDOV�LQ�2FWREHU�������3DUWLFLSDQWV�LQWHUHVWHG�LQ�
MRLQLQJ�WKH�PRGXOHV�YLVLWHG�WKH�ZHEVLWH�DW�ZZZ�QSV�RUJ�DX�QSF�DQG�IROORZHG�WKH�LQVWUXFWLRQV�WR�JHW�DFFHVV�WR�WKH�
PRGXOHV��6R�IDU�ZH�KDYH�JRRG�XSWDNH��ZLWK�����XVHUV�DQG�����FRPSOHWLRQV�LQ�WKH�ILUVW�WZR�PRQWKV��:H�UHFHLYHG�
VHYHUDO�HPDLOV�IURP�XVHUV�UHYLHZLQJ�WKH�PRGXOHV��0RVW�RI�WKHP�ZHUH�SRVLWLYH��DV�IRU�H[DPSOH��
�

,�WKLQN�WKH�DQWLPLFURELDO�PRGXOHV�DUH�UHOHYDQW��,�OLNH�WKH�VWHSZLVH�SURJUHVVLRQ�����WKH\
UH�YHU\�
WKRURXJK���
�
,�WKLQN�WKDW�WKH�VWDQGDUG�RI�SUHVFULELQJ�ERWK�LQ�GRFWRUV�DQG�PHGLFDO�VWXGHQWV�QHHGV�RYHUDOO�WR�EH�
LPSURYHG�DQG�,�WKLQN�WKDW�WKH�DQWLPLFURELDO�PRGXOHV�DUH�GRLQJ�DQ�H[FHOOHQW�MRE��
�
7KH�DQWLPLFURELDO�PRGXOHV�DUH�D�YHU\�JRRG�UHVRXUFH��LW�SUHVHQWV�D�ORJLFDO�SURJUHVVLRQ�IRU�VWXGHQWV�
WR�IROORZ�ZKHQ�PDNLQJ�FOLQLFDO�GHFLVLRQV��,�EHOLHYH�LW�KDV�D�ORW�RI�LQWHUDFWLRQ�WKDW�DOORZV�VWXGHQWV�
WR�HQJDJH�ZLWK�LW�LQ�WKHLU�RZQ�ZD\��
�
,�KDG�D�ORRN�DW�WKH�VXUJLFDO�SURSK\OD[LV�DQG�EDFWHUDHPLD�PRGXOHV�DQG�WKRXJKW�WKDW�WKH\�ZHUH�
SUHWW\�JRRG�IURP�WKH�SHUVSHFWLYH�RI�PHGLFDO�VWXGHQWV��SDUWLFXODUO\�LI�DLGHG�E\�D�WXWRU�ZKR�NQRZV�
WKH�LQV�DQG�RXWV�RI�WKH�SUHVFULELQJ�VHFWLRQV�DQG�ZKDW�WKH�YRWLQJ�PHDQV��

�
� �



�

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

����/LPLWDWLRQV�RI�WKH�DQWLPLFURELDO�PRGXOHV�
�
7KHUH�DUH�VHYHUDO�OLPLWDWLRQV�RI�WKH�DQWLPLFURELDO�PRGXOHV�UHODWHG�WR�IXQFWLRQDOLW\��FURVV�GHYLFH�FRPSDWLELOLW\��
VRFLDO�SUHVHQFH��DQG�PXOWLPRGDO�GHOLYHU\��:H�DUH�FXUUHQWO\�ZRUNLQJ�RQ�D�VWUDWHJ\�WR�RYHUFRPH�WKHVH�LVVXHV��
�
7KH�PDLQ�OLPLWDWLRQ�RI�WKH�PRGXOHV�LV�WKDW��IRU�DVVHVVPHQW�SXUSRVHV��QRW�DOO�RI�WKH�LQWHUDFWLRQV�DUH�FDSWXUHG�RQ�
WKH�GDWDEDVH��7KH�OLVW�RI�VKRUW�WHUP�WKHUDSHXWLF�JRDOV��6WHS���LQ�WKH�VHTXHQFH���DQG�DOVR�WKH�SURYLGLVLRQ�RI��
LQIRUPDWLRQ�WR�WKH�SDWLHQW��6WHS������DUH�UHFRUGHG�RQ�D�GDWDEDVH��EXW�WKLV�LV�QRW�DFFHVVLEOH�WR�DFDGHPLFV�RQ�WKH�
UHSRUW��'DWD�RQ�PXOWLSOH�FKRLFH�TXHVWLRQV�RQ�FRQVLGHULQJ�D�QRQ�GUXJ�WUHDWPHQW��6WHS�����PRQLWRULQJ�SDWLHQW�
SURJUHVV��6WHS������DQG�PXOWLSOH�FKRLFH�TXL]]HV�GHVLJQHG�WR�JLYH�D�TXLFN�UHYLHZ�RI�WKH�PRGXOH��6WHS������FDQQRW�
EH�FDSWXUHG��$QWLELRWLFV�XVHG�E\�SDUWLFLSDQWV�LQ�GLIIHUHQW�PRGXOHV�FDQ�EH�H[SRUWHG�DV�3')�EXW�
DFDGHPLFV�VXSHUYLVRUV�ZLOO�QRW�KDYH�GLUHFW�DFFHVV�WR�WKLV�LQIRUPDWLRQ��$OO�RI�WKHVH�DUH�WHFKQLFDO�OLPLWDWLRQV�WKDW�
QHHG�WR�EH�DGGUHVVHG�LQ�RUGHU�WR�SURPRWH�WKH�PRGXOHV�DFURVV�KHDOWKFDUH�RUJDQLVDWLRQV�LQ�$XVWUDOLD��
�������
7KH�DQWLPLFURELDO�PRGXOHV�LQWHUIDFH�LV�GHVLJQHG�LQ�$GREH�)ODVK��ZKLFK�LV�FRQVLGHUHG�D�FORVHG�V\VWHP�DV�$GREH�
KDV�VROH�DXWKRULW\�DV�WR�IXWXUH�HQKDQFHPHQW��SULFLQJ��HWF��'HYLFHV�UXQQLQJ�WKH�L26�SODWIRUP��L3DG��L3KRQHV�DQG�
L3RG�WRXFK��FDQQRW�UXQ�)ODVK�FRQWHQW��:H�DUH�FXUUHQWO\�LQYHVWLJDWLQJ�WKH�SRVVLELOLW\�RI�PLJUDWLQJ�RXU�PRGXOHV�
IURP�)ODVK�WR�+70/���&66���DQG�-DYD6FULSW�LQ�WKH�QHDU�IXWXUH��$V�WKH�OHYHO�RI�LQWHUDFWLRQV�LQ�WKH�PRGXOHV�LV�QRW�
ULFK��LW�LV�SRVVLEOH�WR�EXLOG�LW�ZLWK�IHDWXUHV�WKDW�DUH�VWDEOH�DQG�IXOO\�VXSSRUWHG�E\�PRGHUQ�EURZVHUV��:LWK�WKLV�
DSSURDFK�ZH�KRSH�WR�H[WHQG�FURVV�GHYLFH�FRPSDWLELOLW\��ZKLFK�ZLOO�KHOS�XV�UHDFK�PRUH�OHDUQHUV�DQG�LPSURYH�
WKHLU�OHDUQLQJ�H[SHULHQFHV��
�������
,W�KDV�EHHQ�FRQILUPHG�LQ�WKH�OLWHUDWXUH�WKDW�RQH�RI�WKH�PDMRU�FRPSRQHQWV�RI�VWXGHQW�VDWLVIDFWLRQ�LQ�RQOLQH�OHDUQLQJ�
LV�WKH�OHYHO�RI�LQWHUDFWLRQ��+LJK�OHYHOV�RI�LQWHUDFWLRQ�UHVXOW�IURP�KLJKO\�FRRSHUDWLYH�OHDUQLQJ�HQYLURQPHQWV�
�6LPRQVRQ�HW�DO����������(GXFDWRUV�DUH�FKDOOHQJHG�WR�VHHN�DQG�LPSOHPHQW�WRROV�DQG�VWUDWHJLHV�WKDW�UHFUHDWH�IDFH�
WR�IDFH�KXPDQ�HOHPHQWV�OLNH�FRRSHUDWLRQ��LPPHGLDF\��DQG�LQWLPDF\��ZKLFK�PRGHO�SK\VLFDO�FODVVURRP�
H[SHULHQFHV��*XQDZDUGHQD�	�=LWWOH���������6RFLDO�SUHVHQFH�LV�WKH�PXWXDO�DZDUHQHVV�RI�LQWHUDFWLQJ�SDUWQHUV�RYHU�
D�FRPPXQLFDWLRQ�PHGLXP��6KRUW��:LOOLDPV�	�&KULVWLH���������7KH�PRGXOHV�KDYH�D�ZHDN�VRFLDO�SUHVHQFH�DQG�
VWXGHQWV�FDQ�RQO\�VHH�KRZ�WKHLU�SHHUV�UHSOLHG�LQ�WKH�WKHUDSHXWLF�JRDOV�VHFWLRQ��6WDJH����DQG�LQ�FRQVLGHULQJ�D�QRQ�
GUXJ�WUHDWPHQW��6WDJH����$�EHWWHU�ZD\�WR�FRQQHFW�OHDUQHUV�PD\�EH�GHYHORSLQJ�DQ�RQOLQH�OHDUQLQJ�FRPPXQLW\�
SURPRWHG�E\�LQVWDQW�PHVVDJHV��ZKHUH�VWXGHQWV�FDQ�FUHDWH�D�SURILOH�IRU�RQOLQH�GLVFXVVLRQ�DQG�VKDULQJ�RI�UHVRXUFHV�
HWF��,Q�WKLV�VSDFH�OHDUQHUV�FDQ�GLVFXVV�DQG�FRQVLGHU�LGHDV��DQG�OHDUQ�IURP�HDFK�RWKHU�LQ�D�FRQVWUXFWLYH�PDQQHU��$Q�
RQOLQH�OHDUQLQJ�FRPPXQLW\�RI�XVHUV�ZLOO�KHOS�WR�FUHDWH�VRFLDO�SUHVHQFH��EXLOG�FRKHVLRQ��DQG�HOHYDWH�VWXGHQW¶V�
DWWLWXGHV��SHUIRUPDQFH��VDWLVIDFWLRQ�DQG�VWXGHQW�HQJDJHPHQW��5LQJ����������
�
7KH�DQWLPLFURELDO�PRGXOHV�KDYH�EHHQ�EXLOW�XVLQJ�D�VLQJOH�GHOLYHU\�DSSURDFK��/HDUQLQJ�REMHFWV�DUH�LQWHUDFWLYH�
HOHPHQWV�GHYHORSHG�LQ�)ODVK��,Q�UHFHQW�\HDUV��WKH�XVH�RI�PXOWLPHGLD��YLGHRV��SRGFDVWV��LPDJHV�HWF���LQ�
FRQMXQFWLRQ�ZLWK�K\SHUPHGLD��KDYH�EHHQ�VXFFHVVIXOO\�DSSOLHG�WR�PDQ\�H�OHDUQLQJ�HQYLURQPHQWV�LQ�RUGHU�WR�ERWK�
HQKDQFH�WKHVH�HQYLURQPHQWV�DQG�WR�FDWHU�IRU�D�ZLGHU�YDULHW\�RI�VWXGHQW�OHDUQLQJ�VW\OHV��%LUFK�	�*DUGLQHU��������
6DQNH\�	�6W�+LOO��������6SUDJXH�	�'DKO��������1HXURVFLHQFH�UHVHDUFK�KDV�DOVR�UHYHDOHG�WKDW�VLJQLILFDQW�
LQFUHDVHV�LQ�OHDUQLQJ�FDQ�EH�DFFRPSOLVKHG�WKURXJK�WKH�LQIRUPHG�XVH�RI�YLVXDO�DQG�YHUEDO�PXOWLPRGDO�OHDUQLQJ�
�)DGHO���������,Q�RWKHU�ZRUGV��VWXGHQWV�PD\�IHHO�PRUH�FRPIRUWDEOH�DQG�SHUIRUP�EHWWHU�ZKHQ�OHDUQLQJ�LQ�
HQYLURQPHQWV�WKDW�FDWHU�IRU�WKHLU�SUHGRPLQDQW�OHDUQLQJ�VW\OH��&URQLQ��������2PURG���������,W�KDV�EHHQ�UHSRUWHG�
WKDW�WKH�XVH�RI�YLGHR�FDVHV�LQ�3%/�VFHQDULRV�LV�D�YDOXDEOH�VWLPXOXV�IRU�JURXS�GLVFXVVLRQV�E\�PHGLFDO�VWXGHQWV��
6WXGHQWV�WKRXJKW�WKH�YLGHR�FDVHV�HQDEOHG�WKHP�WR�FUHDWH�UHDOLVWLF�PHQWDO�SLFWXUHV�RI�FRQGLWLRQV��DQG�SURYLGHG�
LQWHJUDWHG�SLFWXUHV�RI�SDWLHQWV�DV�SHRSOH��ZKLFK�FKDOOHQJHG�WKHP�WR�HODERUDWH�WKH�FDVHV�VHULRXVO\�DQG�ZHUH�PRUH�
PHPRUDEOH�WKDQ�WH[W�EDVHG�FDVHV��'H�/HQJ�HW�DO����������:H�DUH�FRQVLGHULQJ�LQFOXGLQJ�GLJLWDO�YLGHR�LQ�IXWXUH�
PRGXOHV�WR�GHVFULEH�WKH�FDVH�VFHQDULRV�DQG�SRVVLEO\�WKH�SDWLHQWV�FRQFHUQHG��'LJLWDO�YLGHR�SURYLGHV�D�QDWXUDO�
PHGLXP�IRU�HQKDQFLQJ�WKH�VHQVH�RI�FRQWH[W�DQG�UHDOLVP�LQ�FDVH�VWXGLHV��,W�FDQ�FDSWXUH�WKH�FRPSOH[LW\�RI�UHDO�OLIH�
VFHQDULRV�DQG�DOORZ�VWXGHQWV�WR�UHSOD\�HYHQWV�DV�PDQ\�WLPHV�DV�WKH\�QHHG��DQG�DEVRUE�LPSRUWDQW�IHDWXUHV�WKDW�
HVFDSHG�WKHP�RQ�ILUVW�YLHZLQJ��5H\QD���������
��
���&RQFOXVLRQ�
�
,W�KDV�EHHQ�LGHQWLILHG�WKDW�WKLV�WHFKQRORJLFDO�LQWHUYHQWLRQ�KDV�JRRG�SRWHQWLDO�WR�ILJKW�DQWLPLFURELDO�UHVLVWDQFH��
&XUUHQWO\�WKH�PRGXOHV�KDYH�EHHQ�UROOHG�RXW�WR�XQLYHUVLW\�VWXGHQWV�DQG�KHDOWK�SURIHVVLRQDOV��)XUWKHU�VWXGLHV�ZLOO�
EH�GHVLJQHG�LQ�WKH�QHDU�IXWXUH��WR�JDXJH�WKH�LPSDFW�RI�WKH�PRGXOHV�RQ�DQWLPLFURELDO�SUHVFULSWLRQ�LQ�KRVSLWDO�
VHWWLQJV��
�
� �



�

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

5HIHUHQFHV�
�
$OEDQHVH��0�$���	�6��0LWFKHOO����������3UREOHP�EDVHG�OHDUQLQJ��$�UHYLHZ�RI�OLWHUDWXUH�RQ�LWV�RXWFRPHV�DQG��
� LPSOHPHQWDWLRQ�LVVXHV��$FDGHPLF�0HGLFLQH��������������https://doi.org/10.1097/00001888-199301000-00012 
%RXG��'���	�*��)HOHWWL��(GV������������7KH�&KDOOHQJH�RI�3UREOHP�%DVHG�/HDUQLQJ��1HZ�<RUN��6W���

0DUWLQ
V�3UHVV��
%LUFK��'��	�*DUGLQHU��0����������6WXGHQWV
�SHUFHSWLRQV�RI�WHFKQRORJ\�EDVHG�PDUNHWLQJ�FRXUVHV��SDSHU��

SUHVHQWHG�DW�WKH�$1=0$&�&RQIHUHQFH��%URDGHQLQJ�WKH�%RXQGDULHV��)UHPDQWOH��:HVWHUQ��
$XVWUDOLD������'HFHPEHU��

%ULWDLQ��6����������$�UHYLHZ�RI�/HDUQLQJ�'HVLJQ��FRQFHSW��VSHFLILFDWLRQV�DQG�WRROV��>5HWULHYHG�'HF������
����@�IURP�KWWS���ZZZ�MLVF�DF�XN�XSORDGHGBGRFXPHQWV�$&)��&�GRF�� 

&RRPEHV��'���6WRZDVVHU��'���&RRPEHV��-���	�0LWFKHOO��&����������:K\�GR�LQWHUQV�PDNH�SUHVFULELQJ�
HUURUV"�$�TXDOLWDWLYH�VWXG\��0-$������������������ 

&URQLQ��-��-����������8SJUDGLQJ�WR�:HE������$Q�H[SHULHQWLDO�SURMHFW�WR�EXLOG�D�PDUNHWLQJ�:LNL��-RXUQDO�
RI�0DUNHWLQJ�(GXFDWLRQ����������������https://doi.org/10.1177/0273475308329250

GH�9ULHV��7��3��*��0���+HQQLQJ��5��+���+RJHU]HLO��+��9���%DSQD��-��6���%HUR��/���.DIOH��.��.���0DEDGHMH��%���
6DQWRVR��%���	�6PLWK��$�-��������,PSDFW�RI�D�VKRUW�FRXUVH�LQ�SKDUPDFRWKHUDS\�IRU�XQGHUJUDGXDWH�PHGLFDO�VWXGHQWV�� 
DQ�LQWHUQDWLRQDO�UDQGRPLVHG�FRQWUROOHG�VWXG\��/DQFHW������������������ 

GH�/HQJ��%���'ROPDQV��'���YDQ�GH�:LHO��0���0XLMWMHQV��$���	�YDQ�GHU�9OHXWHQ��&����������+RZ�YLGHR�FDVHV�VKRXOG�EH�XVHG�
DV�DXWKHQWLF�VWLPXOL�LQ�SUREOHP�EDVHG�PHGLFDO�HGXFDWLRQ��0HG�(GXF������������������GRL����������M������
����������������[�

'ULHVVHQ��(�:���	�&�3�0��9OHXWHQ����������0DWFKLQJ�VWXGHQW�DVVHVVPHQW�WR�SUREOHP�EDVHG�OHDUQLQJ���
/HVVRQV�IURP�H[SHULHQFH�LQ�D�ODZ�IDFXOW\��6WXGLHV�LQ�&RQWLQXLQJ�(GXFDWLRQ����������������� 

'XII\��7�0����������&RUSRUDWH�DQG�FRPPXQLW\�HGXFDWLRQ��$FKLHYLQJ�VXFFHVV�LQ�WKH�LQIRUPDWLRQ�
VRFLHW\��8QSXEOLVKHG�SDSHU��%ORRPLQJWRQ��,1��,QGLDQD�8QLYHUVLW\�� 

(QQH��9���/LYHUPRUH��'���6WHSKHQV��3���/XFLQGD��0$��	�+DOO��0&���������3HUVLVWHQFH�RI�� VXOSKRQDPLGH�UHVLVWDQFH�LQ�
(VFKHULFKLD�FROL�LQ�WKH�8.�GHVSLWH�QDWLRQDO�SUHVFULELQJ�UHVWULFWLRQ��7KH�/DQFHW������$SULO�������9RO�������,VVXH� 
������3DJHV�������������https://doi.org/10.1016/S0140-6736(00)04519-0

)DGHO��&����������0XOWLPRGDO�/HDUQLQJ�7KURXJK�0HGLD��:KDW�WKH�5HVHDUFK�6D\V��6DQ�-RVH��&$��&LVFR�
� 6\VWHPV����
)LQN��)�.����������,QWHJUDWLRQ�RI�HQJLQHHULQJ�SUDFWLFH�LQWR�FXUULFXOXP�����\HDUV�RI�H[SHULHQFH�ZLWK�

SUREOHP�EDVHG�OHDUQLQJ��3URFHHGLQJV�RI�WKH���WK�$QQXDO�)URQWLHUV�LQ�(GXFDWLRQ�&RQIHUHQFH�� 
*RWWOLHE��7�	�1LPPR��*5���������$QWLELRWLF�UHVLVWDQFH�LV�DQ�HPHUJLQJ�WKUHDW�WR�SXEOLF�KHDOWK��DQ�XUJHQW�FDOO�WR�DFWLRQ�DW�WKH�   

$QWLPLFURELDO�5HVLVWDQFH�6XPPLW�������0-$��9ROXPH������1XPEHU��������0DUFK�������� 
*XQDZDUGHQD��&��1���	�=LWWOH��)��-����������6RFLDO�SUHVHQFH�DV�D�SUHGLFWRU�RI�VDWLVIDFWLRQ�ZLWKLQ�D��

FRPSXWHU�PHGLDWHG�FRQIHUHQFLQJ�HQYLURQPHQW��7KH�$PHULFDQ�-RXUQDO�RI�'LVWDQFH�(GXFDWLRQ���
                �������������https://doi.org/10.1080/08923649709526970
.LQNDGH��6����������$�6QDSVKRW�RI�WKH�6WDWXV�RI�3UREOHP�%DVHG�/HDUQLQJ�LQ�8�6�0HGLFDO�6FKRROV��

$FDGHPLF�0HGLFLQH��5HWULHYHG�6HSWHPEHU���WK�������IURP��
KWWS���MRXUQDOV�OZZ�FRP�DFDGHPLFPHGLFLQH�$EVWUDFW������������$B6QDSVKRWBRIBWKHB6WDWXVB�
RIB3UREOHPB%DVHGB/HDUQLQJ����DVS[�

2PURG��-��(����������(GXFDWLRQDO�SV\FKRORJ\��'HYHORSLQJ�OHDUQHUV���WK�HG���8SSHU�6DGGOH�5LYHU��1-���
� 3HDUVRQ��
5H\QD��-��0RUJDQ��*�	�2UODQGR��-�����������'HYHORSLQJ�D�'LJLWDO�0HGLD�7HDFKLQJ�5HSRVLWRU\�±�
� 7HFKQLFDO�&RQVLGHUDWLRQV���(�/HDUQ������&RQIHUHQFH��2FWREHU��2UODQGR�±�)ORULGD�� 
5LQJ��0����������,QWHJUDWLQJ�)DFHERRN�LQWR�GLVWDQFH�HGXFDWLRQ�DQG�RQOLQH�OHDUQLQJ�HQYLURQPHQWV��7R�

SURPRWH�LQWHUDFWLYH�RQOLQH�OHDUQLQJ�FRPPXQLWLHV��3RZHU3RLQW�SUHVHQWHG�DW�WKH���WK�$QQXDO�7HFKQRORJ\��&ROOHJHV�� 
DQG�&RPPXQLW\�:RUOGZLGH�2QOLQH�&RQIHUHQFH�>$FFHVVHG�RQ�-XQH�������@�KWWS���KGO�KDQGOH�QHW������������� 

6DQNH\��0���	�6W�+LOO��5����������7KH�HWKLFV�RI�GHVLJQLQJ�IRU�PXOWLPRGDOLW\��(PSRZHULQJ��
� QRQWUDGLWLRQDO�OHDUQHUV��,Q�8��'HPLUD\�	�5��6KDUPD��(GV����(WKLFDO�3UDFWLFHV�DQG�,PSOLFDWLRQV�
� LQ�'LVWDQFH�(GXFDWLRQ��SS������������/RQGRQ��,GHDV�*URXS�,QWHUQDWLRQDO�� 
6KRUW��-�$���:LOOLDPV��(���	�&KULVWLH��%����������7KH�VRFLDO�SV\FKRORJ\�RI�WHOHFRPPXQLFDWLRQV��1HZ��
� <RUN��-RKQ�:LOH\�DQG�6RQV��
6LPRQVRQ��0���6PDOGLQR��6���$OEULJKW��0���	�=YDFHN��6����������7HDFKLQJ�DQG�/HDUQLQJ�DW�D�'LVWDQFH���
� )RXQGDWLRQV�RI�'LVWDQFH�(GXFDWLRQ��)LIWK�(GLWLRQ��%RVWRQ��$OO\Q�DQG�%DFRQ�� 
6SUDJXH��(��:���	�'DKO��'��:����������/HDUQLQJ�WR�FOLFN��$Q�HYDOXDWLRQ�RI�WKH�SHUVRQDO�UHVSRQVH��
� V\VWHP�FOLFNHU�WHFKQRORJ\�LQ�LQWURGXFWRU\�PDUNHWLQJ�FRXUVHV��-RXUQDO�RI�0DUNHWLQJ�(GXFDWLRQ���
� ���������������https://doi.org/10.1177/0273475309344806
6WLQVRQ��-���DQG�5��0LOWHU����������3UREOHP�EDVHG�OHDUQLQJ�LQ�EXVLQHVV�HGXFDWLRQ��&XUULFXODU�GHVLJQ�DQG��

LPSOHPHQWDWLRQ�LVVXHV��,Q�³%ULQJLQJ�SUREOHP�EDVHG�OHDUQLQJ�WR�KLJKHU�HGXFDWLRQ��7KHRU\�DQG�� 
SUDFWLFH�´�/��:LONHUVRQ�DQG�:��*LMVHODHUV��(GV����1HZ�GLUHFWLRQV�IRU�WHDFKLQJ�DQG�OHDUQLQJ��� 
1XPEHU�����:LQWHU���-RVVH\�%DVV���https://doi.org/10.1002/tl.37219966807

6XQGTYLVW��0���*HOL�3���$QGHUVVRQ�',��HW�DO��������/LWWOH�HYLGHQFH�IRU�UHYHUVLELOLW\�RI�WULPHWKRSULP��UHVLVWDQFH��
DIWHU�D�GUDVWLF�UHGXFWLRQ�LQ�WULPHWKRSULP�XVH��-�$QWLPLFURE�&KHPRWKHU������������������
7KHUDSHXWLF�*XLGHOLQHV��$QWLELRWLF����WK�HG��0HOERXUQH��7KHUDSHXWLF�*XLGHOLQHV�/WG�������������������

9HUQRQ��'�7�$���DQG�5�/��%ODNH����������'RHV�SUREOHP�EDVHG�OHDUQLQJ�ZRUN"�$�PHWD�DQDO\VLV�RI��

https://doi.org/10.1097/00001888-199301000-00012
https://doi.org/10.1177/0273475308329250
https://doi.org/10.1016/S0140-6736
https://doi.org/10.1080/08923649709526970
https://doi.org/10.1177/0273475309344806
https://doi.org/10.1002/tl.37219966807


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

HYDOXDWLRQ�UHVHDUFK��$FDGHPLF�0HGLFLQH������������������
:LOOLDPV��%�$����������,QWURGXFWRU\�SK\VLFV��$�SUREOHP�EDVHG�PRGHO��,Q�%�-��'XFK��6�(��*URK�DQG�

'�(��$OOHQ��(GV����7KH�SRZHU�RI�SUREOHP�EDVHG�OHDUQLQJ��$�SUDFWLFDO�³KRZ�WR´�IRU�WHDFKLQJ�
FRXUVHV�LQ�DQ\�GLVFLSOLQH��S��������6WHUOLQJ��9$��6W\OXV���

:RUOG�+HDOWK�2UJDQL]DWLRQ��&RPEDW�DQWLPLFURELDO�UHVLVWDQFH��IDFW�VKHHW��������KWWS���ZZZ�ZKR�LQW�ZRUOGKHDOWK�
GD\������HQ�LQGH[�KWPO�>DFFHVVHG����'HFHPEHU�����@��

:RRGV��'�5����������3UREOHP�EDVHG�OHDUQLQJ��+RZ�WR�JDLQ�WKH�PRVW�IURP�3%/��:DWHUWRZQ��21��'RQDOG�5��:RRGV��

$XWKRU�FRQWDFW�GHWDLOV��

-RUJH�5H\QD��MRUJ�UH\QD#JPDLO�FRP�
6DQWRVK�.KDQDO��6DQWRVK�.KDQDO#VVZDKV�QVZ�JRY�DX�
7HVVD�0RUJDQ��WPRUJDQ#QSV�RUJ�DX��

3OHDVH�FLWH�DV��
5H\QD��-���.KDQDO��6���	�0RUJDQ��7���������8VLQJ�RQOLQH�OHDUQLQJ�PRGXOHV�WR�ILJKW�DJDLQVW�DQWLELRWLF�UHVLVWDQFH� 
LQ�$XVWUDOLD��,Q�+��&DUWHU��0��*RVSHU�DQG�-��+HGEHUJ��(GV����(OHFWULF�'UHDPV��3URFHHGLQJV�DVFLOLWH������ 
6\GQH\���SS���������� https://doi.org/10.14742/apubs.2013.1347

&RS\ULJKW��������-RUJH�5H\QD��6DQWRVK�.KDQDO�DQG�7HVVD�0RUJDQ��

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

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



