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7KLV�H[SORUDWRU\�UHVHDUFK�FKDUDFWHULVHG�WKH�GHJUHH�RI�DGRSWLRQ�RI�PRELOH�OHDUQLQJ��0/��GHYLFHV�DPRQJ�
DFDGHPLF�VWDII�DW�DQ�$XVWUDOLDQ�XQLYHUVLW\��,W�DOVR�VRXJKW�WR�HYDOXDWH�WKH�LPSDFW�RI�DFDGHPLFV¶�SHUFHSWLRQV�
DERXW�SRVVLELOLWLHV�DQG�FRQVWUDLQWV�LQ�WKH�DGRSWLRQ�RI�WKHVH�WHFKQRORJLHV��$�]RQH�RI�IUHH�PRYHPHQW��=)0��
VFDOH�ZDV�GHYHORSHG�DQG�YDOLGDWHG�WR�TXDQWLI\�WKH�PDJQLWXGH�DQG�GLUHFWLRQ�RI�WKRVH�SHUFHSWLRQV��5HVXOWV�
VKRZHG�WKDW�DFDGHPLF�VWDII�DUH�FKDUDFWHULVWLFDOO\�DW�WKH�WKLUG�RI�WKH�5XVVHOO¶V��������VL[�GHYHORSPHQWDO�
VWDJHV�RI�WHFKQRORJLFDO�DGRSWLRQ��/DFN�RI�WLPH�WR�LQWHJUDWH�0/�LQWR�FRXUVHV��OLPLWHG�DYDLODELOLW\�RI�PRELOH�
GHYLFHV��OLWWOH�IDPLOLDULW\�ZLWK�WKH�WRROV��DV�ZHOO�DV�WKH�SHUFHSWLRQ�WKDW�VWXGHQWV�FDQQRW�XVH�WKHP�DV�D�ZRUG�
SURFHVVRU��DFW�DV�LQKLELWRUV�WR�WKH�DGRSWLRQ�RI�WKH�WHFKQRORJ\��,Q�WXUQ��WKH�SHUFHSWLRQ�WKDW�PRELOH�WRROV�
HQKDQFH�VWXGHQW�OHFWXUHU�FRPPXQLFDWLRQ�RXWVLGH�FODVV�ZDV�IRXQG�WR�EH�D�SRVLWLYH�SUHGLFWRU�RI�DGRSWLRQ���
�
.H\ZRUGV��0RELOH�OHDUQLQJ��DFDGHPLFV��SHUFHSWLRQ��DGRSWLRQ��LPSOHPHQWDWLRQ�
�

,QWURGXFWLRQ�
�
$SSUDLVLQJ�DFDGHPLFV¶�SHUFHSWLRQV�RI�WKH�YDOXH�RI�HGXFDWLRQDO�WHFKQRORJLHV�LV�SDUDPRXQW�WR�WKH�VXFFHVV�RI�DQ\�
WHFKQRORJLFDO�LQQRYDWLRQ�LQ�HGXFDWLRQ��6HYHUDO�VWXGLHV�KDYH�IRXQG�WKDW�DPRQJ�DFDGHPLFV�WKHUH�DUH�D�QXPEHU�RI�
FRXQWHUSURGXFWLYH�EHOLHIV�DERXW�HOHFWURQLF�OHDUQLQJ�WHFKQRORJLHV�WKDW�PLJKW�KDPSHU�LPSOHPHQWDWLRQ��+DQGDO��
*URHQOXQG�	�*HU]LQD��������0RURQ�*DUFÕD��������1HZKRXVH��������1LHGHUKDXVHU�	�6WRGGDUW���������,W�LV�
FUXFLDO��WKHQ��WR�H[SORUH�WKRVH�SHUFHSWLRQV�DQG�WDUJHW�WKHP�WKURXJK�SURIHVVLRQDO�GHYHORSPHQW�DQG�RWKHU�
LQVWLWXWLRQDO�LPSOHPHQWDWLRQ�SURJUDPV��
�
7KH�LPSOHPHQWDWLRQ�RI�PRELOH�WHFKQRORJLHV�IRU�WHDFKLQJ�DQG�OHDUQLQJ�LQ�KLJKHU�HGXFDWLRQ�FDQ�EH�D�FRPSOH[�
LQVWLWXWLRQDO�HQGHDYRXU��8QLYHUVLWLHV�DQG�DFDGHPLF�VWDII�DUH�XQGHU�FRQVWDQW�SUHVVXUH�WR�HPEUDFH�FKDQJH�DV�WKHVH�
QHZ�WHFKQRORJLHV�LQFUHDVH�WKHLU�SUHVHQFH�LQ�FRXUVH�GHOLYHU\��5DWKHU�WKDQ�EHLQJ�D�PDWWHU�RI�FKRLFH��ERWK�
H[SHULHQFHG�DQG�QRYLFH�DFDGHPLF�HGXFDWRUV�DUH�UHTXLUHG�WR�DGRSW�WKHVH�WRROV�LQ�WKHLU�SURJUDPPHV�
�0RVWDNKGHPLQ�+RVVHLQL�	�7XLPDOD���������7KLV�VWXG\�DUWLFXODWHV�WKH�UHODWLRQVKLS�EHWZHHQ�UHODWHG�YDULDEOHV�LQ�
WHUWLDU\�HQYLURQPHQWV�DQG�DFDGHPLFV¶�RSLQLRQV�DERXW�WKH�VWDJHV�RI�0/�DGRSWLRQ��,W�DOVR�SURSRVHV�
UHFRPPHQGDWLRQV�WR�PDNH�WKLV�DGRSWLRQ�SURFHVV�VPRRWKHU��DQG�PRUH�WKRXJKWIXO�DQG�V\VWHPDWLF��
�
/LWHUDWXUH�5HYLHZ�
�
6WDJHV�RI�$GRSWLRQ�
�
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2ULJLQDOO\�LGHQWLILHG�E\�5XVVHOO��������WKURXJK�TXDOLWDWLYH�UHVHDUFK��WKH�VWDJHV�RI�DGRSWLRQ�VFDOH�GHVFULEHV�WKH�
SKDVHV�WKDW�WHDFKHUV�SDVV�WKURXJK�LQ�RUGHU�WR�HPEUDFH�D�OHDUQLQJ�WHFKQRORJ\���$FFRUGLQJ�WR�5XVVHOO��WHDFKHUV�JR�
WKURXJK�WKHVH�VWDJHV�DW�WKHLU�RZQ�UDWH�RI�SURJUHVV�DQG�PLJKW�VWDUW�DW�DQ\�SKDVH�DFFRUGLQJ�WR�WKHLU�EDFNJURXQG�DQG�
OLIH�H[SHULHQFHV��7KH�VWDJHV�RI�DGRSWLRQ�VFDOH�ZDV�DGRSWHG�WR�UHSUHVHQW�WKH�WDNH�XS�RI�D�OHDUQLQJ�WHFKQRORJ\�LQ�
VL[�GHYHORSPHQWDO�SKDVHV��QDPHO\���D��DZDUHQHVV���E��OHDUQLQJ�WKH�SURFHVV���F��XQGHUVWDQGLQJ�DQG�DSSOLFDWLRQ�RI�
WKH�SURFHVV���G��IDPLOLDULW\�DQG�FRQILGHQFH���H��DGDSWDWLRQ�WR�RWKHU�FRQWH[WV��DQG��I��FUHDWLYH�DSSOLFDWLRQV�WR�QHZ�
FRQWH[WV��7KHVH�VL[�VWDJHV�KDYH�EHHQ�RXWOLQHG�LQ�YDULRXV�IRUPDWV�DFFRUGLQJ�WR�WKH�VSHFLILF�OHDUQLQJ�WHFKQRORJ\�WR�
EH�XVHG��&KULVWHQVHQ��������+DQGDO��&KLQQDSSDQ�	�+HUULQJWRQ��������+DQGDO��&DYDQDJK��:RRG�	�3HWRF]��
�������,Q�JHQHUDO��WKH�VFDOH�FDQ�EH�UHSUHVHQWHG�DV�IROORZV��

�
$ZDUHQHVV��,�DP�DZDUH�WKDW�WKH�WHFKQRORJ\�H[LVWV�EXW�KDYH�QRW�XVHG�LW���SHUKDSV�,
P�HYHQ�DYRLGLQJ�LW��,�
DP�DQ[LRXV�DERXW�WKH�SURVSHFW�RI�XVLQJ�PRELOH�GHYLFHV��
�
/HDUQLQJ�WKH�SURFHVV��,�DP�FXUUHQWO\�WU\LQJ�WR�OHDUQ�WKH�EDVLFV��,�VRPHWLPHV�ODFN�FRQILGHQFH�ZKHQ�XVLQJ�
WKH�WHFKQRORJ\��
�
8QGHUVWDQGLQJ�DQG�DSSOLFDWLRQ�RI�WKH�SURFHVV��,�DP�EHJLQQLQJ�WR�XQGHUVWDQG�WKH�SURFHVV�RI�XVLQJ�WKLV�
WHFKQRORJ\�DQG�FDQ�WKLQN�RI�VSHFLILF�WDVNV�LQ�ZKLFK�LW�PLJKW�EH�XVHIXO��
�
)DPLOLDULW\�DQG�FRQILGHQFH��,�DP�JDLQLQJ�D�VHQVH�RI�FRQILGHQFH�LQ�XVLQJ�WKH�WHFKQRORJ\�IRU�VSHFLILF�
WDVNV��,�DP�VWDUWLQJ�WR�IHHO�FRPIRUWDEOH�XVLQJ�WKH�WHFKQRORJ\��
�
$GDSWDWLRQ�WR�RWKHU�FRQWH[WV��,�WKLQN�DERXW�WKLV�WHFKQRORJ\�DV�D�WRRO�WR�KHOS�PH�DQG�DP�QR�ORQJHU�
FRQFHUQHG�DERXW�WKLV�WHFKQRORJ\��,�FDQ�XVH�LW�LQ�PDQ\�DSSOLFDWLRQV�DQG�DV�LQVWUXFWLRQDO�DLGV��
�
&UHDWLYH�DSSOLFDWLRQ�WR�QHZ�FRQWH[WV��,�FDQ�DSSO\�ZKDW�,�NQRZ�DERXW�WKLV�WHFKQRORJ\�LQ�WHDFKLQJ�DQG�
OHDUQLQJ��,�DP�DEOH�WR�XVH�LW�DV�DQ�LQVWUXFWLRQDO�WRRO�DQG�LQWHJUDWH�LW�LQWR�WKH�FXUULFXOXP��

�
=RQH�7KHRU\�
�
7KH�DGRSWLRQ�RI�D�OHDUQLQJ�WHFKQRORJ\�FDQ�EH�EHWWHU�XQGHUVWRRG�LQ�WKH�FRQWH[W�RI�WKH�LQWHUIDFH�EHWZHHQ�WKH�
DFDGHPLF�DQG�KLV�KHU�HQYLURQPHQW��,Q�RWKHU�ZRUGV��UHVHDUFK�RQ�HPEUDFLQJ�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�
WHFKQRORJLHV��,&7��LQ�HGXFDWLRQ�VKRXOG�IRFXV�RQ�WKH�LQWHUDFWLRQ�EHWZHHQ�DQ�DFDGHPLF¶V�NQRZOHGJH�DQG�EHOLHIV�
DQG�WKH�SRVVLELOLWLHV�DQG�FRQVWUDLQWV�VXUURXQGLQJ�KLV�KHU�SURIHVVLRQDO�HQYLURQPHQW��)RU�9DOVLQHU��������������
WKLV�OHDUQLQJ�ZRUNLQJ�VSDFH�LV�FUHDWHG�E\�WKH�V\QHUJLHV�JHQHUDWHG�DPRQJ�WKUHH�PDLQ�]RQHV��ZKLFK�KH�RXWOLQHG�DV�
WKH�]RQH�RI�SUR[LPDO�GHYHORSPHQW��=3'���WKH�]RQH�RI�IUHH�PRYHPHQW��=)0��DQG�WKH�]RQH�RI�SURPRWHG�DFWLRQ�
�=3$����
�
=3'�ZDV�HDUOLHU�FRQFHSWXDOLVHG�E\�/HY�9\JRWVN\��������DV�WKH�JDS�EHWZHHQ�D�OHDUQHU¶V�SUHVHQW�FDSDELOLWLHV�DQG�
WKH�KLJKHU�OHYHO�RI�SHUIRUPDQFH�WKDW�FRXOG�EH�DFKLHYHG�ZLWK�DSSURSULDWH�DVVLVWDQFH��=3'�LWVHOI�FDQ�EH�DVVRFLDWHG�
ZLWK�D�VHW�RI�FDSDELOLWLHV�LQ�WKH�IRUP�RI�VNLOOV�DQG�NQRZOHGJH�HPEHGGHG�ZLWKLQ�WKH�OHDUQHU��DOORZLQJ�KLP�KHU�WR�
SRWHQWLDOO\�SHUIRUP�DW�KLJKHU�DQG�LQFUHDVLQJ�OHYHOV�RI�DFKLHYHPHQW��$FFRUGLQJ�WR�9\JRWVN\����
�

7KH�]RQH�RI�SUR[LPDO�GHYHORSPHQW�GHILQHV�IXQFWLRQV�WKDW�KDYH�QRW�PDWXUHG�\HW��EXW�DUH�LQ�D�SURFHVV�RI�
PDWXULQJ��WKDW�ZLOO�PDWXUH�WRPRUURZ��WKDW�DUH�FXUUHQWO\�LQ�DQ�HPEU\RQLF�VWDWH��WKHVH�IXQFWLRQV�FRXOG�EH�
FDOOHG�WKH�EXGV�RI�GHYHORSPHQW��WKH�IORZHUV�RI�GHYHORSPHQW��UDWKHU�WKDQ�WKH�IUXLWV�RI�GHYHORSPHQW��WKDW�
LV��ZKDW�LV�RQO\�MXVW�PDWXULQJ��9\JRWVN\��������SS����������

�
$SSOLHG�WR�WKH�ILHOG�RI�OHDUQLQJ�WHFKQRORJLHV�GHSOR\HG�E\�DFDGHPLFV�LQ�KLJKHU�HGXFDWLRQ��=3'�UHIHUV�WR�WKRVH�
FDSDELOLWLHV�HQGRZLQJ�WKH�DFDGHPLF�WR�HIIHFWLYHO\�GHSOR\�,&7�WR�DGYDQFH�WHDFKLQJ�DQG�OHDUQLQJ��,W�H[SODLQV�
DFDGHPLFV¶�DELOLW\�WR�HIILFLHQWO\�LQWHJUDWH�SHGDJRJ\��WHFKQRORJ\�DQG�GLVFLSOLQH�FRQWHQW�DW�YDULRXV�GHYHORSPHQWDO�
VWDJHV�RI�DGRSWLRQ�WR�SURJUHVVLYHO\�HQKDQFH�VWXGHQWV¶�OHDUQLQJ�H[SHULHQFHV��
�
9DOVLQHU��������������DGGHG�WKDW�VXFK�G\QDPLFV�DUH�DOVR�LQIOXHQFHG�E\�IDFLOLWDWLQJ�DQG�KLQGHULQJ�IDFWRUV�
RSHUDWLQJ�ZLWKLQ�WKH�VDPH�OHDUQLQJ�HQYLURQPHQW��,Q�WKDW�YHLQ��=)0�ZDV�RXWOLQHG�DV�WKH�HQFORVHG�HQYLURQPHQW�LQ�
ZKLFK�WKH�LQGLYLGXDO�LQWHUDFWV�IRU�WHDFKLQJ�DQG�OHDUQLQJ�SXUSRVHV��=)0�UHSUHVHQWV�ERWK�SURFHVVHV�DQG�
VWUXFWXUHV�WKDW�FRQGLWLRQ�WKH�FLUFXPVWDQFHV�LQ�ZKLFK�WHDFKLQJ�DQG�OHDUQLQJ�DUH�HQDFWHG��,W�DOVR�UHSUHVHQWV�
DYDLODELOLW\�DQG�DFFHVV�WR�KDUGZDUH�VRIWZDUH��WHFKQLFDO�VXSSRUW�DQG�LQIUDVWUXFWXUH��=)0�LQFOXGHV�VWXGHQWV¶�
FKDUDFWHULVWLFV��SHUFHSWLRQV�DERXW�WKH�UROH�RI�WHFKQRORJ\�LQ�HGXFDWLRQ��DQG�FXUULFXOXP�DQG�DVVHVVPHQW�
UHTXLUHPHQWV��)XUWKHUPRUH��=)0�HOHPHQWV�FDQ�EH�IXUWKHU�FKDUDFWHULVHG�DV�D�SRVVLELOLW\�RU�D�FRQVWUDLQW�IDFWRU�



�

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

GHOLQHDWLQJ�ZKDW�FDQ�RU�FDQQRW�EH�GRQH�RU�DFKLHYHG��)RU�WKH�SXUSRVH�RI�WKLV�VWXG\��WKHVH�HOHPHQWV�KDYH�EHHQ�
DGGLWLRQDOO\�JURXSHG�LQWR�RSHUDWLRQDO�DQG�SHGDJRJLFDO�IDFWRUV�WR�GLVWLQJXLVK�WKHLU�XQGHUO\LQJ�UROH�LQ�WKH�
LPSOHPHQWDWLRQ�RI�PRELOH�OHDUQLQJ��
�
,Q�WXUQ��=3$�UHSUHVHQWHG�WKH�RSSRUWXQLWLHV�IRU�SURIHVVLRQDO�JURZWK�WKDW�WKH�LQGLYLGXDO�FDQ�DFFHVV�WR�DGYDQFH�
KLV�KHU�SURIHVVLRQDO�OHDUQLQJ�LQ�RUGHU�WR�DFKLHYH�VWXGHQWV¶�DFDGHPLF�SURJUHVV��*RRV�	�%HQQLVRQ���������=3$�
VWDQGV�IRU�WKRVH�HPSRZHULQJ�IDFWRUV�DLPLQJ�DW�VNLOO�GHYHORSPHQW�LQ�,&7�LQ�HGXFDWLRQ��,W�DOVR�LQFOXGHV�
SDUWLFLSDWLRQ�RSSRUWXQLWLHV�LQ�SURIHVVLRQDO�GHYHORSPHQW��HLWKHU�H[WHUQDO�RU�LQWHUQDO�WR�WKH�XQLYHUVLW\��DQG�FKDQFHV�
IRU�FROODERUDWLRQ�DQG�SHHU�SURIHVVLRQDO�OHDUQLQJ��LQFOXGLQJ�LQIRUPDO�LQGLYLGXDO�OHDUQLQJ�RU�DVVLVWDQFH�IURP�
FROOHDJXHV��,Q�JHQHUDO��=3$�FRUUHVSRQGV�WR�RSHQLQJV�IRU�EHFRPLQJ�IDPLOLDU�ZLWK�,&7�DQG�WKHLU�SHGDJRJLHV��
�
0RUH�LPSRUWDQWO\��]RQH�WKHRU\�SHUPLWWHG�D�WKHRUHWLFDO�IUDPHZRUN�ZKHUH�=3'�LQFRUSRUDWHV�WKH�VRFLDO�VHWWLQJ�DV�
DQRWKHU�GHWHUPLQDQW�RI�WKH�OHDUQLQJ�H[SHULHQFH��:KHQ�DVVRFLDWHG�ZLWK�=)0��=3'�ZRUNV�DORQJ�WZR�RWKHU�
GLPHQVLRQV��SRVVLELOLWLHV�DQG�FRQVWUDLQWV��6XFK�FRQWLQXRXV�DGYDQFHV�FDQ�EH�DIIHFWHG�E\�PHGLDWLQJ�YDULDEOHV�
HLWKHU�HPSRZHULQJ�RU�GLVHPSRZHULQJ�WKH�SHUVRQDO�HVSRXVDO�DQG�LQVWLWXWLRQDO�LPSOHPHQWDWLRQ�SURFHVV��*RRV�	�
%HQQLVRQ���������
�
,I�HIIHFWLYH�WHDFKLQJ�DQG�OHDUQLQJ�LV�WR�KDSSHQ�WKHQ�WKH�=3'�PXVW�V\QFKURQLVH�ZLWK�WKH�DFDGHPLF¶V�RSSRUWXQLWLHV�
IRU�FRQWLQXRXV�SURJUHVV��=3$���DV�ZHOO�DV�RSHUDWLQJ�ZLWKLQ�D�GRDEOH�ZRUNLQJ�VSDFH�GHOLQHDWHG�E\�WKH�=)0��7KLV�
VWXG\�IRFXVHG�RQ�WKH�=)0�DV�SHUFHLYHG�E\�DFDGHPLFV�LQ�UHJDUG�WR�SRVVLELOLWLHV�DQG�FRQVWUDLQWV�UHODWHG�WR�XVLQJ�
PRELOH�GHYLFHV�LQ�WHDFKLQJ�DQG�OHDUQLQJ��,W�DOVR�ORRNHG�DW�WKH�LQWHUDFWLRQ�RI�WKRVH�SHUFHSWLRQV�ZLWK�WKHLU�0/�
VWDJHV�RI�DGRSWLRQ��
�
0RELOH�/HDUQLQJ�
�
0RELOH�WHFKQRORJLHV�KDYH�RSHQHG�WKH�ZD\�WR�D�PRUH�VHDPOHVV�DSSURDFK�WR�WHDFKLQJ�DQG�OHDUQLQJ��7KLV�LV�VR�QRW�
RQO\�IRU�WKH�XELTXLW\�DQG�SRUWDELOLW\�RI�PRELOH�GHYLFHV�VXFK�DV�WDEOHWV�DQG�VPDUWSKRQHV���6KDUSOHV��7D\ORU�	�
9DYRXOD��������EXW�DOVR�EHFDXVH�RI�WKHLU�FDSDFLW\�WR�DFW�DV�WHDFKLQJ�KXEV�ERWK�IRU�WKH�LQGLYLGXDO�DQG�D�JURXS��
0RELOH�WHFKQRORJLHV�DOORZ�XVHUV�WR�XVH�WKHVH�DSSOLDQFHV�DV�PXOWLSOH�GHYLFHV�ZKHUH�YDULRXV�WHDFKLQJ�WRROV�FDQ�EH�
VLPXOWDQHRXVO\�DFFHVVHG��:RQJ���������,Q�IDFW��VPDUWSKRQHV�DQG�WDEOHWV�SHUPLW�OHDUQHUV�WR�LQWHJUDWH�
FRPSXWDWLRQDO��SURGXFWLYLW\��VLPXODWLRQ��H[SORUDWLRQ�DQG�LQIRUPDWLRQ�UHWULHYDO�WRROV�LQ�D�FHQWUDO�KXE��+DQGDO��(O�
.KRXU\��&DYDQDJK�	�&DPSEHOO���������)XUWKHUPRUH��OHDUQHUV�DQG�LQVWUXFWRUV�DUH�DEOH�WR�LPPHUVH�WKHPVHOYHV�
G\QDPLFDOO\�LQ�WKHLU�OHDUQLQJ�DQG�WHDFKLQJ�WDVNV�DQG�LQ�WKH�YLUWXDO�ZRUOG�µDQ\ZKHUH��DQ\WLPH¶��2SSRUWXQLWLHV�IRU�
EURDGHU�RQOLQH�LQWHUDFWLRQ�WKURXJK�FRQYHUVDWLRQV�DQG�TXDVL�UHDO�OLIH�VFHQDULRV�PDNH�VLWXDWHGQHVV�D�VLQJXODU�
FKDUDFWHULVWLF�RI�PRELOH�WHFKQRORJLHV�LQ�WKH�XQLYHUVLW\�HGXFDWLRQDO�HQYLURQPHQW��+ZDQJ��7VDL�	�<DQJ���������
7HDFKLQJ�DQG�OHDUQLQJ�KDYH�EHHQ�WKXV�H[WHQGHG�EH\RQG�WKH�XQLYHUVLW\�EULFNV�DQG�PRUWDU�VXUURXQGLQJV��RSHQLQJ�
QHZ�DFDGHPLF�YLVWDV�WR�WHUWLDU\�HGXFDWLRQ�LQ�WKH�HDUO\���VW�FHQWXU\��)URP�WKH�OHDUQHUV¶�SHUVSHFWLYH��VWXGHQWV�DUH�
EULQJLQJ�WKHLU�RZQ�GHYLFHV��%<2'��PRYLQJ�DZD\�IURP�XQLYHUVLW\�SURSULHWDU\�VRIWZDUH�DQG�KDUGZDUH�DQG�
EHFRPLQJ�PRUH�LQGHSHQGHQW�LQ�WKHLU�GLJLWDO�FKRLFHV��:RQJ���������
�
)RU�WKH�SXUSRVH�RI�WKLV�VWXG\��PRELOH�GHYLFHV�DUH�SRUWDEOH�KDQGKHOG�GHYLFHV�SURYLGLQJ�FRPSXWLQJ��LQIRUPDWLRQ�
VWRUDJH�DQG�UHWULHYDO�IXQFWLRQDOLWLHV�DV�ZHOO�DV�PXOWLPHGLD�DQG�FRPPXQLFDWLRQ�FDSDELOLWLHV��0RELOH�GHYLFHV�DUH�
DYDLODEOH�LQ�WKH�PDUNHW�DV�VPDUW�SKRQHV��DOVR�NQRZQ�DV�³PRELOHV´��RU�WDEOHWV��
�
5HVHDUFK�4XHVWLRQV�
�
7KHUH�LV�HYLGHQFH�RI�D�QXPEHU�RI�GLIIHUHQWLDO�HIIHFWV��WUDGLWLRQDOO\�H[DPLQHG�LQ�UHVHDUFK�RQ�WKH�DGRSWLRQ�RI�
HGXFDWLRQDO�WHFKQRORJ\�DPRQJ�HGXFDWRUV��VXFK�DV�JHQGHU��HPSOR\PHQW�VWDWXV��UHJXODU�DFFHVV�WR�PRELOH�GHYLFHV�
DQG�WHFKQRORJ\�RZQHUVKLS��+DQGDO��&DYDQDJK��:RRG��	�3HWRF]��������7KHVH�IDFWRUV��DQG�RWKHUV�VXFK�DV�
DFDGHPLFV¶�SHUFHSWLRQV�RI��WKHLU�]RQH�RI�IUHH�PRYHPHQW��=)0��ZKHQ�DGRSWLQJ��PRELOH�WHFKQRORJ\�LQ�WHDFKLQJ�
DQG�OHDUQLQJ��KDYH�QRW�\HW�EHHQ�H[SORUHG�LQ�GHSWK�LQ�WKH�FRQWH[W�RI�PRELOH�WHFKQRORJ\�LQ�WHUWLDU\�HQYLURQPHQWV���
�
7KH�IROORZLQJ�UHVHDUFK�TXHVWLRQV�ZHUH�DGRSWHG�LQ�WKH�SUHVHQW�VWXG\��

L�� $W�ZKLFK�VWDJH�RI�DGRSWLRQ�RI�PRELOH�OHDUQLQJ�WHFKQRORJ\�GR�DFDGHPLF�VWDII�SHUFHLYH�WKHPVHOYHV"�
LL�� :KDW�DUH�WKH�=)0�IHDWXUHV�ZKHQ�DGRSWLQJ�PRELOH�OHDUQLQJ��DV�SHUFHLYHG�E\�DFDGHPLFV"���
LLL�� +RZ�GRHV�

D�� JHQGHU�
E�� HPSOR\PHQW��
F�� UHJXODU�DFFHVV�WR�D�VPDUW�SKRQH�RU�D�WDEOHW�
G�� PRELOH�WDEOHWV�RZQHG�E\�D�VFKRRO�IDFXOW\�
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LPSDFW�RQ�0/�VWDJHV�RI�DGRSWLRQ"�
LY�� :KLFK�=)0�DVSHFWV�LQIOXHQFH�VWDJHV�RI�DGRSWLRQ�RI�PRELOH�WHFKQRORJ\"�

�
0HWKRGRORJ\�
�
6XEMHFWV�
�
6XEMHFWV�IRU�WKLV�VWXG\�ZHUH�DFDGHPLF�VWDII�IURP�DQ�$XVWUDOLDQ�XQLYHUVLW\�FRPSULVLQJ�QLQH�VFKRROV��6WDII�ZHUH�
LQYLWHG�WR�SDUWLFLSDWH�LQ�DQ�RQOLQH�VXUYH\�WKURXJK�DQ�HPDLO�SURYLGLQJ�D�GHGLFDWHG�OLQN��IROORZHG�ODWHU�E\�D�
UHPLQGHU�HPDLO��7KH�VXUYH\�UHPDLQHG�RQOLQH�IRU�WKUHH�ZHHNV��
�
,QVWUXPHQW�
�
$�=)0�VFDOH�ZDV�GHVLJQHG�WR�PHDVXUH�HGXFDWRUV¶�VWDJHV�RI�DGRSWLRQ�DQG�DWWLWXGHV�WRZDUGV�PRELOH�OHDUQLQJ�
WHFKQRORJLHV��7DEOHV���������DQG�����6WDJH�RI�DGRSWLRQ�RI�PRELOH�OHDUQLQJ�ZDV�GHWHUPLQHG�WKURXJK�DQ�DGDSWDWLRQ�
RI�5XVVHOO¶V�VFDOH��������RXWOLQHG�LQ�WKH�7HDFKHUV
�$WWLWXGHV�WRZDUG�,QIRUPDWLRQ�7HFKQRORJ\�4XHVWLRQQDLUH�
�7$7��YHUVLRQ������7KH�7$7�PRGLILHG�YHUVLRQ�LQFOXGHV�D�QXPEHU�RI�H[SODQDWRU\�DQG�UHVSRQVH�YDULDEOHV�IRU�
IXUWKHU�VWDWLVWLFDO�DQDO\VLV��+DQGDO�HW�DO�����������
�
7KH�H[SODQDWRU\�YDULDEOHV�IRU�WKLV�VWXG\�ZHUH�DVVRFLDWHG�ZLWK�WKH�=)0�LQ�PRELOH�OHDUQLQJ�LQ�KLJKHU�HGXFDWLRQ��$�
VFDOH�RI�WKLUW\�WZR�=)0�LWHPV�ZDV�GHVLJQHG�ZKLFK�LQFOXGHG����0/�SRVVLELOLWLHV�DQG����0/�FRQVWUDLQWV��,Q�WXUQ��
HDFK�RI�WKHVH�WZR�JURXSV�ZDV�VXEGLYLGHG�LQWR���SHGDJRJLFDO��WHDFKLQJ�DQG�OHDUQLQJ��DQG���RSHUDWLRQDO�
�WHFKQLFDO��FDWHJRULHV��7KH�LWHPV�ZHUH�FUHDWHG�E\�WKH�UHVHDUFKHUV�RU�DGDSWHG�IURP�SUHYLRXV�TXHVWLRQQDLUHV�
DSSUDLVLQJ�VWXGHQWV¶�DQG�DFDGHPLFV¶�SHUFHSWLRQV�RQ�0/��$O�)DKDG��������%UDGOH\�	�+ROOH\��������+DQGDO��
*URHQOXQG�	�*HU]LQD��������*RRV�	�%HQQLVRQ��������������+DP]D�+XVVHLQ�	�%DVVDP�1DVVXRUD��������
.KZDLOHK�	�$O�-DUUDK��������0DF&DOOXP�	�-HIIUH\��������2OLYHU��������<DQJ���������7KH�LWHPV��GLVSOD\HG�
ZLWK�WKHLU�DULWKPHWLF�PHDQV�LQ�WDEOHV������DUH�LQGLFDWLYH�RI�WKH�PDMRU�0/�SRVVLELOLWLHV�DQG�FRQVWUDLQWV�LGHQWLILHG�
LQ�WKH�OLWHUDWXUH��
�
7KH�GHSHQGHQW�YDULDEOH�ZDV�WHDFKHUV¶�VWDJH�RI�DGRSWLRQ��7R�IXUWKHU�H[SORUH�WKH�LPSDFW�RI�WKRVH�WKLUW\�WZR�LWHPV�
RQ�VWDJH�RI�DGRSWLRQ��RWKHU�GHPRJUDSKLF�DQG�HQYLURQPHQWDO�YDULDEOHV�ZHUH�LQFOXGHG�VXFK�DV�JHQGHU��81'$�
VFKRRO�FDPSXV��HPSOR\PHQW�VWDWXV��UHJXODU�DFFHVV�WR�PRELOH�GHYLFHV�DQG�PRELOH�WHFKQRORJ\�DYDLODEOH��
5HVSRQVHV�WR�WKH�RSHQ�HQGHG�LWHPV�RI�WKH�TXHVWLRQQDLUH�H[SODLQ�WKH�LQVWUXFWLRQDO��FXUULFXODU�DQG�RUJDQLVDWLRQDO�
FRQWH[WV�RI�WKH�PRELOH�OHDUQLQJ�LPSOHPHQWDWLRQ�SURFHVV�DQG�DUH�GLVFXVVHG�HOVHZKHUH��+DQGDO��0DF1LVK�	�
3HWRF]��LQ�SUHVV���
�
'DWD�$QDO\VLV�
�
5HVSRQVH�5DWH�
�
7KH�ILQDO�UHVSRQVH�UDWH�ZDV������1� ������:KLOH�WKHUH�LV�QR�GHILQLWH�DQVZHU�DV�WR�DQ�DSSURSULDWH�UHVSRQVH�UDWH�
IRU�RQOLQH�VXUYH\V��1XOW\��������LW�LV�QRWHZRUWK\�WKDW�GHVSLWH�LWV�DSSDUHQW�ORZ�UDWH�WKH�LQWHUQDO�UHOLDELOLW\�
FRHIILFLHQW�UHVXOWHG�LQ�DQ�DFFHSWDEOH�DQG�PRGHUDWHO\�KLJK�DOSKD�RI��������6LPLODUO\��WKH�VXEVHTXHQW�SULQFLSDO�
FRPSRQHQW�DQDO\VLV�SURYHG�WKH�VWUXFWXUDO�ZRUWK�RI�WKH�=)0�VFDOH�E\�LGHQWLI\LQJ�WZR�GLVWLQFWLYH�IDFWRUV��
/LNHZLVH��WKH�JHQGHU�SDUWLFLSDWLRQ�UDWLR�ZDV�DOPRVW�EDODQFHG������DQG�����IRU�IHPDOHV�DQG�PDOHV�UHVSHFWLYHO\��
$�VLPLODU�EDODQFH�ZDV�DFKLHYHG�IRU�HPSOR\PHQW�VWDWXV�ZKHUH�����DQG�����RI�WKH�UHVSRQGHQWV�ZHUH�SDUW�DQG�
IXOO�WLPH��UHVSHFWLYHO\��7KH�DERYH�ILJXUHV�DGG�FRQVLVWHQF\�WR�WKH�VDPSOH�DQG�VWUHQJWKHQ�WKH�UHVXOWV��7KH�
SHUFHQWDJH�RI�IHPDOH�DFDGHPLFV�DQG�IXOO�WLPH�DFDGHPLF�VWDII�ZDV�DERXW�����DQG������UHVSHFWLYHO\��
�
'HVFULSWLYH�6WDWLVWLFV�
�
6FRUHV�ZHUH�XVHG�WR�FRPSDUH�UHVSRQVHV�WR�LQGLYLGXDO�=)0�VFDOH�LWHPV��$OO�UHVSRQVHV�ZHUH�FRGHG�LQ�D���SRLQW�
/LNHUW�VFDOH��DJUHH��XQGHFLGHG�DQG�GLVDJUHH��,Q�JHQHUDO��VFRUHV�OHVV�WKDQ�����ZHUH�H[DPLQHG�RQ�D�FRQWLQXXP�
UDQJLQJ�WKURXJK��ORZ�WR�VOLJKWO\�EHORZ�DYHUDJH��ZKLOH�VFRUHV�JUHDWHU�WKDQ�����UHSUHVHQWHG�D�FRQWLQXXP�UDQJLQJ�
IURP�VOLJKWO\�DERYH�DYHUDJH�WR�KLJK��$�VFRUH�RI�����ZRXOG�LQGLFDWH�DQ�RULHQWDWLRQ�WKDW�OLHV�PLGZD\�LQ�D�SDUWLFXODU�
RSLQLRQ��7KH�LWHP�VWHP�ZDV��,Q�P\�RSLQLRQ��PRELOH�GHYLFHV�SUHVHQW�WKH�IROORZLQJ�FDSDELOLWLHV�DQG�FRQVWUDLQWV�LQ�
WHDFKLQJ�DQG�OHDUQLQJ�«�
�
5HVSRQGHQWV�WHQGHG�WR�DJUHH�ZLWK�DOO�QLQH�VWDWHPHQWV�UHODWHG�WR�RSHUDWLRQDO�FRQVWUDLQWV��DV�VKRZQ�LQ�7DEOH����7KH�
VWDWHPHQW�ZLWK�WKH�KLJKHVW�PHDQ�VFRUH�RI������ZDV�³6RPHWLPHV�WKH�FRQQHFWLYLW\�LV�SRRU�LQ�VRPH�DUHDV´��2&���
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ZLWK�D�VWDQGDUG�GHYLDWLRQ��6'��RI�������LQGLFDWLQJ�D�IDLUO\�VWURQJ�DQG�FRKHUHQW�DJUHHPHQW���7KH�2&��YDULDEOH�
ZDV�IROORZHG�E\�³1RW�DOO�VWXGHQWV�RU�OHFWXUHUV�KDYH�PRELOH�GHYLFHV�RU�DUH�QRW�LQ�WKH�KDELW�RI�XVLQJ�WKHP´�ZLWK�D�
PHDQ�VFRUH�RI������DQG�DQ�6'�RI��������7KLV�LQGLFDWHV�WKDW�GHYLFHV�DUH�QRW�JHQHUDOO\�EHLQJ�XVHG�IRU�WHDFKLQJ�DQG�
OHDUQLQJ��DQG�DUH�QRW�\HW�HPEHGGHG�LQWR�WKH�IDEULF�RI�WKH�XQLYHUVLW\��$�FULWLFDO�PDVV�PLJKW�EH�QHHGHG�WR�JHW�
SHGDJRJLFDO�YDOXH�IRU�PRELOH�WHFKQRORJLHV��7KH�SULPDU\�RSHUDWLRQDO�FRQVWUDLQWV�WKHUHIRUH�DUH�SHUFHLYHG�ODFN�RI�
FRQQHFWLYLW\�DQG�SHUKDSV�UHODWHG�WR�WKLV�WKH�WHQGHQF\�RI�VWDII�DQG�VWXGHQWV�QRW�WR�XVH�WKHLU�PRELOH�GHYLFHV��
�
�

7DEOH����2SHUDWLRQDO�FRQVWUDLQWV��2&��
�

9DULDEOH� 2SHUDWLRQDO�FRQVWUDLQWV�� 0HDQ� 6'�
2&�� 6RPHWLPHV�WKH�FRQQHFWLYLW\�LV�SRRU�LQ�VRPH�DUHDV� ����� ������

2&�� 1RW�DOO�VWXGHQWV�RU�OHFWXUHUV�KDYH�PRELOH�GHYLFHV�RU�DUH�QRW�LQ�WKH�KDELW�RI�XVLQJ�
WKHP� ����� ������

2&�� +DYH�UHVWULFWLRQV�RQ�VFUHHQ�VL]H�DQG�UHVROXWLRQ� ����� ������

2&�� ,QWHUQHW�FRQQHFWLRQ�RXWVLGH�WKH�8QLYHUVLW\�DQG�KRPH�QHWZRUN�FDQ�EH�H[SHQVLYH�
±ODFN�RI�ZLIL�LQ�PDQ\�ORFDWLRQV� ����� ������

2&�� ,Q�D�IDVW�PRYLQJ�PDUNHW�PRELOH�SURGXFWV�FDQ�EH�RXW�RI�GDWH�YHU\�TXLFNO\� ����� ������

2&�� 'R�QRW�RIIHU�WKH�VDPH�LQWHUIDFH�ULFKQHVV�LPPHUVLYHQHVV�FRPSDUHG�WR�D�
ODSWRS�GHVNWRS� ����� ������

2&�� $SSV�GR�QRW�ZRUN�DFURVV�PDLQ�PRELOH�SODWIRUPV� ����� ������
2&�� 'DWD�VWRUDJH�FDSDFLW\�LV�OLPLWHG� ����� ������
2&�� /DFN�RI�D�PRXVH�DQG�D�NH\ERDUG�PDNHV�XVDELOLW\�GLIILFXOW� ����� ������

  
7KHUH�ZDV�JHQHUDO�DJUHHPHQW�ZLWK�WKH�VWDWHPHQWV�LQ�UHODWLRQ�WR�SHGDJRJLFDO�FRQVWUDLQWV��VHH�7DEOH���EHORZ���7KH�
YDULDEOH�ZLWK�WKH�KLJKHVW�PHDQ�VFRUH�RI������KLJKOLJKWHG�WKH�QHHG�IRU�WHDFKHUV�WR�KDYH�PRUH�SHGDJRJLFDO�VXSSRUW�
RQ�KRZ�WR�LQWHJUDWH�PRELOH�OHDUQLQJ��)XUWKHU��WKHUH�ZDV�KLJK�DJUHHPHQW�ZLWK�WKH�VWDWHPHQWV�DERXW�VSHFLDO�
FXUULFXOXP�WDVNV�EHLQJ�UHTXLUHG�WR�VXSSRUW�WKH�XVH�RI�PRELOH�GHYLFHV��3&���DQG�WKH�ODFN�RI�WLPH�WR�LQWHJUDWH�
PRELOH�OHDUQLQJ��3&����ERWK�ZLWK�PHDQ�VFRUHV�RI�������9DULDEOH�3&���FRQFHUQ�WKDW�WKH�VWXGHQWV�ZLOO�FKHDW�XVLQJ�
PRELOH�GHYLFHV��ZLWK�D�PHDQ�VFRUH�RI�������KDG�WKH�KLJKHVW�VWDQGDUG�GHYLDWLRQ�RI�WKH�VXUYH\�DW������VXJJHVWLQJ�D�
ZLGHU�UDQJH�RI�RSLQLRQV��,W�LV�QRWHZRUWK\�WKDW�ZKLOH�WKH�PHDQ�VFRUHV�IRU�RSHUDWLRQDO�FRQVWUDLQWV�YDULHG�IURP������
WR������WKH�PHDQ�VFRUHV�IRU�SHGDJRJLFDO�FRQVWUDLQWV�UDQJHG�IURP������WR�������RQ�WKH�WKUHH�SRLQW�VFDOH��7KHVH�
UHVXOWV�VXJJHVW�WKDW�UHVSRQGHQWV�ZHUH�RYHUDOO�PRUH�FRQFHUQHG�ZLWK�RSHUDWLRQDO�FRQVWUDLQWV�WKDQ�SHGDJRJLFDO�
FRQVWUDLQWV��
 

7DEOH����3HGDJRJLFDO�FRQVWUDLQWV��3&��
 

9DULDEOH� 3HGDJRJLFDO�FRQVWUDLQWV�� 0HDQ� 6'�
3&�� 7KHUH�DUH�QRW�PDQ\�IRUPDO�RSSRUWXQLWLHV�WR�OHDUQ�DERXW�PRELOH�OHDUQLQJ� ����� ������
3&�� 6SHFLDO�FXUULFXOXP�WDVNV�WR�VXSSRUW�WKH�XVH�RI�PRELOH�GHYLFHV�DUH�UHTXLUHG� ����� ������
3&�� /DFN�RI�WLPH�WR�LQWHJUDWH�PRELOH�OHDUQLQJ�LQWR�P\�FRXUVH� ����� ������
3&�� 6WXGHQWV�GR�QRW�DGHTXDWHO\�NQRZ�KRZ�WR�XVH�WKHP�IRU�WKHLU�OHDUQLQJ� ����� ������
3&�� 6WXGHQWV�ZLOO�EH�GLVWUDFWHG�LQ�FODVV� ����� ������
3&�� &RQFHUQHG�WKDW�VWXGHQWV�ZLOO�FKHDW�XVLQJ�PRELOH�GHYLFHV� ����� ������
3&�� 5HGXFH�OHFWXUHU�VWXGHQW�SHUVRQDO�FRQWDFW� ����� ������

  
7KHUH�ZDV�KLJK�DJUHHPHQW�ZLWK�WKH�VWDWHPHQWV�LQ�UHODWLRQ�WR�RSHUDWLRQDO�SRVVLELOLWLHV��VHH�7DEOH���EHORZ���0DQ\�
VWDII�PHPEHUV�IHOW�WKDW�PRELOH�GHYLFHV�ZRXOG�PDNH�WKH�RSHUDWLRQDO�OLIH�RI�ERWK�OHFWXUHUV�DQG�VWXGHQWV�HDVLHU��IRU�
H[DPSOH��FDUU\LQJ�RI�GLJLWDO�FXUULFXOXP�UHODWHG�ILOHV��PHDQ��������VWXG\LQJ�LQ�WLPHV�DQG�ORFDWLRQV�WKDW�VXLWHG�
LQGLYLGXDOV��PHDQ��������DFFHVVLQJ�RQOLQH�UHVRXUFHV��PHDQ��������SHUVRQDO�VWXG\�QRWHV��PHDQ��������DQG�
RUJDQLVLQJ�WDVNV��PHDQ��������2YHUDOO��WKH�UHVSRQGHQWV�SHUFHLYHG�RSHUDWLRQDO�SRVVLELOLWLHV�LQ�PRELOH�WHFKQRORJLHV�
IRU�XVHUV��ERWK�OHFWXUHUV�DQG�VWXGHQWV��
� �
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7DEOH����2SHUDWLRQDO�SRVVLELOLWLHV��23��
 

9DULDEOH� 2SHUDWLRQDO�SRVVLELOLWLHV� 0HDQ� 6'�

23�� $OORZ�HDV\�SK\VLFDO�FDUU\LQJ�RI�GLJLWDO�FXUULFXOXP�UHODWHG�ILOHV��H�J���3')��
:RUG��3RZHU3RLQW��FRXUVH�QRWHV�� ����� ������

23�� $OORZ�VWXGHQWV�DQG�VWDII�ZRUNLQJ�DW�RZQ�WLPH�DQG�ORFDWLRQ�WKDW�VXLW�WKHP� ����� ������

23�� ,PSURYH�DFFHVV�WR�RQOLQH�WHDFKLQJ�UHVRXUFHV��H�J���LQWHUQHW�EURZVLQJ��
SRGFDVWLQJ��RQOLQH�/LEUDU\�FDWDORJXH��%ODFNERDUG��YLUWXDO�JDOOHULHV�� ����� ������

23�� /HW�VWXGHQWV�ZULWH�DQG�VDYH�WKHLU�RZQ�SHUVRQDO�VWXG\�QRWHV� ����� ������

23�� $VVLVW�OHFWXUHUV�DQG�VWXGHQWV�LQ�RUJDQLVLQJ�WKHLU�FRXUVH�WDVNV��H�J���FDOHQGDUV��
GLDULHV��WLPHWDEOHV��UHPLQGHUV�� ����� ������

23�� (PSRZHU�OHFWXUHUV�DQG�VWXGHQWV�LQ�SURGXFLQJ�PXOWLPHGLD�SUHVHQWDWLRQV�WKURXJK�
WDNLQJ�WKHLU�RZQ�SLFWXUHV�RU�UHFRUGLQJ�DXGLR�DQG�YLGHR�IRRWDJH� ����� ������

23�� .HHS�VWXGHQWV�FRQVWDQWO\�FRQQHFWHG�WR�WKH�FRXUVH�FRQWHQW�DQG�GHYHORSPHQWV� ����� ������

23�� (QDEOH�VWXGHQWV�WR�UHFRUG�OHFWXUH�SUHVHQWDWLRQV�RU�DQ\�RWKHU�FRXUVH�OHDUQLQJ�
H[SHULHQFH� ����� ������

23�� )DFLOLWDWH�HGXFDWLRQDO�PDQDJHPHQW�RI�PDUNV��DWWHQGDQFH�DQG�VWXGHQWV�UHFRUGV� ����� ������
  
$JDLQ��WKHUH�ZDV�KLJK�DJUHHPHQW�ZLWK�WKH�VWDWHPHQWV�LQ�UHODWLRQ�WR�SHGDJRJLFDO�SRVVLELOLWLHV��VHH�7DEOH�����7KHUH�
ZDV�VWURQJ�DJUHHPHQW�LQ�WKH�SRWHQWLDOLW\�RI�PRELOH�WHFKQRORJ\�IDFLOLWDWLQJ�OHDUQLQJ�DQ\ZKHUH�DQG�DQ\WLPH��PHDQ�
�������LQGLYLGXDOLVHG�LQVWUXFWLRQ��PHDQ�������DQG�FROODERUDWLRQ�DQG�LQWHUDFWLRQ�DPRQJ�VWXGHQWV��PHDQ��������
&KDQJLQJ�WHFKQRORJLHV�DQG�SHGDJRJLFDO�VWUDWHJLHV�PD\�UHTXLUH�WHDFKHUV�WR�MRLQ�FRPPXQLWLHV�RI�SUDFWLFH�ZKHUH�
WKH\�FDQ�VKDUH�LGHDV��2SHUDWLRQDO�SRVVLELOLWLHV�KDG�PHDQ�VFRUHV�UDQJLQJ�IURP������WR�������ZKLOH�WKRVH�IRU�
SHGDJRJLFDO�SRVVLELOLWLHV�YDULHG�IURP������WR�������'LIIHUHQFHV�LQ�WKH�PD[LPXP�YDOXHV�IURP�ERWK�VHWV�VXJJHVW�
WKDW�UHVSRQGHQWV�SXW�D�JUHDWHU�YDOXH�RQ�0/�HOHFWURQLF�DIIRUGDQFHV�IRU�WDVNV�WKDW�PLJKW�QRW�EH�GLUHFWO\�
LQVWUXFWLRQDO�UHODWHG��
�

7DEOH����3HGDJRJLFDO�SRVVLELOLWLHV��33��
 

9DULDEOH� 3HGDJRJLFDO�SRVVLELOLWLHV� 0HDQ� 6'�
33�� )DFLOLWDWHV�LQGHSHQGHQFH�LQ�OHDUQLQJ�DQ\ZKHUH�DQG�DW�DQ\WLPH� ����� ������

33�� 2IIHU�JUHDWHU�SRVVLELOLWLHV�IRU�GLVWDQFH�UHPRWH�OHDUQLQJ�DQG�LQGLYLGXDOLVHG�
LQVWUXFWLRQ� ����� ������

33�� )DFLOLWDWH�FROODERUDWLRQ�DQG�LQWHUDFWLRQ�DPRQJ�VWXGHQWV� ����� ������

33�� (GXFDWLRQDO�DSSV�HPSRZHU�VWXGHQWV�WR�H[SORUH�QHZ�FRQFHSWV��VLPXODWH�UHDO�OLIH�
VLWXDWLRQV��FROOHFW�GDWD�RU�SUDFWLFH�FRQWHQW� ����� ������

33�� 3HUPLW�UHDO�WLPH�OHDUQLQJ�LQWHUDFWLRQV�LQ�FODVV��H�J���UHVRXUFH�VKDULQJ��VXUYH\V��
TXHVWLRQV�� ����� ������

33�� (QKDQFH�VWXGHQW�OHFWXUHU�FRPPXQLFDWLRQ�EH\RQG�FODVV�WLPH��H�J���HPDLO��606��
ILOH�VKDULQJ��TXL]]HV��IHHGEDFN��XSGDWHV��GLVFXVVLRQ�IRUXPV��VRFLDO�QHWZRUNLQJ�� ����� ������

33�� ,QFUHDVH�FRPPXQLFDWLRQ�ZLWK�FROOHDJXHV� ����� ������
  
3ULQFLSDO�&RPSRQHQW�$QDO\VLV�
�
7KH�SULQFLSDO�FRPSRQHQW�DQDO\VLV��3&$��DLPHG�WR�VKRZ�KRZ�WKH�=)0�VFDOH�LWHPV�ILW�ZLWK�HDFK�RI�WKH�WZR�VFDOHV�
E\�WKH�ZD\�UHVSRQGHQWV�GLVFULPLQDWHG�LWHPV�DFURVV�WKH�WZR�VFDOHV��,W�ZDV�DQWLFLSDWHG�WKDW�WKHUH�DUH�PLJKW�EH�
VXEWOH�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�FRQVWUXFWV��QDPHO\��SRVVLELOLWLHV�DQG�FRQVWUDLQWV���
�
7KH�SURFHGXUH�IRU�VHOHFWLQJ�VHPDQWLF�LWHPV�IRU�WKH�=)0�VFDOH�ZDV�EDVHG�RQ�LWHP�VFDOH�UHGXFWLRQ��,WHPV�ZLWK�
ORDGLQJV�EHWZHHQ������DQG�����ZHUH�FRQVLGHUHG�IRU�LQFOXVLRQ�LQ�WKH�ILQDO�VFDOH��$�&URQEDFK¶V�DOSKD�FRHIILFLHQW�RI�
������IRU�WKH�=)0�VFDOHV�ZDV�REWDLQHG��7KLV�LV�D�PHDVXUH�RI�LQWHU�LWHP�FRUUHODWLRQ�H[SUHVVLQJ�WKH�LQWHUQDO�
FRQVLVWHQF\�RI�WKH�LQVWUXPHQW��7KH�OLWHUDWXUH�VXJJHVWV�WKDW�LQWHUQDO�UHOLDELOLW\�FRHIILFLHQWV�KLJKHU�WKDQ������DUH�
DFFHSWDEOH��/LW]HOPDQ��6WUDWRV��0DUULRWW��	�6NHII���������7KH�WZR�IDFWRU�VROXWLRQ�H[WUDFWHG�������RI�WKH�
YDULDQFH�XVLQJ�9DULPD[�URWDWLRQ�IRU�WKH�=)0�VFDOH��7KH�HLJHQYDOXHV�RI�WKH�WZR�IDFWRUV�IURP�WKH�SULQFLSDO�
FRPSRQHQW�ZHUH�DOO�ODUJHU�WKDQ�RQH��7KH�IDFWRU�DQDO\VLV�RI�WKH�=)0�VFDOH�FOHDUO\�LGHQWLILHG�WKH�SRVVLELOLWLHV�DV�
RQH�GLPHQVLRQ�DQG�WKH�FRQVWUDLQWV�DV�DQRWKHU�GLPHQVLRQ��7DEOH���VKRZV�WKH�3&$�UHVXOWV��
� �
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7DEOH����5RWDWHG�FRPSRQHQW�PDWUL[�RI�=)0�VFDOH�
�

&RPSRQHQWV�
,WHP� ���

�3RVVLELOLWLHV��
��

��&RQVWUDLQWV��
,WHP� ��

�3RVVLELOLWLHV��
��

��&RQVWUDLQWV��
2&�� � ������ 23�� ������ �
2&�� � ������ 23�� ������ �
2&�� ������� ������ 3&�� � ������
2&�� � ������ 3&�� � ������
2&�� � ������ 3&�� � ������
2&�� ������ ������ 3&�� � ������
2&�� � ������ 3&�� ������� ������
2&�� � ������ 3&�� � ������
2&�� � ������ 3&�� � ������
23�� ������ � 33�� ������ �
23�� ������ � 33�� ������ �
23�� ������ � 33�� ������ �
23�� ������ � 33�� ������ �
23�� ������ � 33�� ������ �
23�� ������ � 33�� ������ �
23�� ������ � 33�� ������ �

�
�
7KH�RQO\�FURVV�IDFWRUHG�LWHP�LGHQWLILHG�ZDV�2&���³/DFN�RI�D�PRXVH�DQG�D�NH\ERDUG�PDNHV�XVDELOLW\�GLIILFXOW´���
$�VXEVHTXHQW�DQDO\VLV�RI�WKH�=)0�VFDOH�ZKHQ�WKH�2&��LWHP�ZDV�GHOHWHG�\LHOGHG�DQ�LQFUHDVH�RI�&URQEDFK¶V�
DOSKD�IURP�������WR�������DQG�DQ�LQFUHDVH�LQ�WKH�VFDOH�YDULDQFH�IURP������WR�������+HQFH��LW�FDQ�EH�VDIHO\�
UHPRYHG�IURP�WKH�VFDOH��DOWKRXJK�D�UHFRPPHQGDWLRQ�FRXOG�EH�PDGH�WR�OHDYH�WKH�LWHP�RQ�WKH�VFDOH�DV�LW�FRUUHFWO\�
ORDGV�PRUH�RQ�WKH�FRQVWUDLQWV�UDWKHU�WKDQ�RQ�WKH�SRVVLELOLWLHV�FRQVWUXFW��6XFK�ORDGLQJV�PLJKW�DOVR�LPSO\�WKDW�ODFN�
RI�D�PRXVH�DQG�NH\ERDUG�PLJKW�EH�SHUFHLYHG�ERWK�DV�DQ�DGYDQWDJH�DQG�GLVDGYDQWDJH�RU��LQ�RWKHU�ZRUGV��D�PDWWHU�
RI�SHUVRQDO�SUHIHUHQFH�GLIILFXOW�WR�HVWDEOLVK�VWDWLVWLFDOO\��)LQDOO\��ZKHQ�HDFK�VXEJURXS�RI�WKH�=)0�VFDOH��H�J���
23��2&��3&��33��ZDV�DQDO\VHG�WKHQ�RQH�GLPHQVLRQ�ZDV�LGHQWLILHG��FRQILUPLQJ�WKH�VFDOH�GLYLVLRQ�LQWR�
SRVVLELOLWLHV�DQG�FRQVWUDLQWV���
 
5HJUHVVLRQ�$QDO\VLV�IRU�6XE�*URXS�$YHUDJHV�
�
$Q�HDUO\�DQDO\VLV�XVLQJ�VWDJHV�RI�DGRSWLRQ�DV�WKH�GHSHQGHQW�YDULDEOH�DQG�WKH�UHPDLQGHU�RI�WKH�TXHVWLRQQDLUH�
TXHVWLRQV�DV�H[SODQDWRU\�YDULDEOHV�UHYHDOHG�WKDW�RQO\�VLJQLILFDQW�SUHGLFWRU�ZDV�WKH�YDULDEOH�µ$FFHVV¶��UHSUHVHQWHG�
E\�WKH�TXHVWLRQQDLUH�LWHP�³,�KDYH�UHJXODU�DFFHVV�WR�D�VPDUW�SKRQH�RU�D�WDEOHW´��S� ���������,Q�D�VXEVHTXHQW�
UHJUHVVLRQ�DQDO\VLV��DYHUDJH�UHVSRQVHV�ZHUH�FDOFXODWHG�IRU�HDFK�RI�WKH�JURXSV��2&��23��3&��33��WR�EH�XVHG�DV�
SRWHQWLDO�SUHGLFWRUV��DORQJ�ZLWK�$FFHVV��ZKLFK�LV�VLJQLILFDQW��,Q�WKDW�PRGHO��DYHUDJH�2&�LV�VLJQLILFDQW��S ��������
DYHUDJH�3&�FRXOG�EH�FRQVLGHUHG�PDUJLQDO��S ������DQG�DYHUDJH�23�DQG�DYHUDJH�33�DUH�QRW�VLJQLILFDQW��ZKLOH�
$FFHVV�KDV�S��������$YHUDJH�2&�KDV�D�%HWD� ����PHDQLQJ�WKDW�IRU�RQH�XQLW�LQFUHDVH�RQ�WKH�VXEJURXS�WKHUH�LV�D�
FRUUHVSRQGLQJ�RQH�XQLW�GHFUHDVH�RQ�WKH�VWDJHV�VFDOH��5HVXOWV�DUH�VKRZQ�LQ�7DEOH����
�
�

7DEOH����0XOWLSOH�UHJUHVVLRQ�XVLQJ�VXE�JURXS�DYHUDJHV�
�

9DULDEOH� %HWD� 6WG��(UURU� 7� 6LJ�� ����&RQILGHQFH�,QWHUYDO�
/RZHU�%RXQG� 8SSHU�%RXQG�

,QWHUFHSW� ������ ������ ������ ����� ������ ������
$FFHVV� ������ ����� ������ ����� ����� ������
$YHUDJH�2&� ������� ����� ������� ����� ������� ������
$YHUDJH�23� ������ ����� ������ ����� ������� �����
$YHUDJH�3&� ������ ����� ������� ����� ������� �����
$YHUDJH�33� ����� ����� ������ ����� ������ ������
'HSHQGHQW�9DULDEOH��6WDJH�RI�DGRSWLRQ�
�
�
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6WHSZLVH�5HJUHVVLRQ�$QDO\VLV�IRU�=)0�6FDOH�LWHPV�
�
$W�WKH�LWHP�OHYHO��DOO�TXHVWLRQQDLUH�LWHPV�ZHUH�HQWHUHG�LQWR�WKH�PXOWLSOH�UHJUHVVLRQ�DQDO\VLV�DOORZLQJ�IRU�WKH�
VHOHFWLRQ�RI�VLJQLILFDQW�SUHGLFWRUV�VWHSZLVH��7KLV�KDG�WKH�QLFH�RXWFRPH�WKDW��DV�ZHOO�DV�$FFHVV��S���������H[DFWO\�
RQH�LWHP�ZDV�VHOHFWHG�DV�VLJQLILFDQW�IURP�HDFK�RI�WKH�IRXU�JURXSV��3&���³/DFN�RI�WLPH�WR�LQWHJUDWH�LQWR�FRXUVH¶��
�S���������2&���³1RW�DOO�VWXGHQWV�OHFWXUHUV�KDYH�GHYLFHV´���S ��������33���³(QKDQFH�VWXGHQW�OHFWXUHU�
FRPPXQLFDWLRQV�RXWVLGH�FODVV´���S��������DQG�23���³6WXGHQWV�FDQ�ZULWH�DQG�VDYH�RZQ�QRWHV´���S ��������
5HVXOWV�DUH�VKRZQ�RQ�7DEOH����
�

7DEOH����6WHSZLVH�PXOWLSOH�UHJUHVVLRQ�E\�LWHPV�
�
9DULDEOH� %HWD� 6WG��(UURU� W� 6LJ�� ����&RQILGHQFH�,QWHUYDO�

/RZHU�%RXQG� 8SSHU�%RXQG�
�&RQVWDQW�� ������ ������ ������ ������ ������ �������
$FFHVV�WR�'HYLFH� ������ ������ ������ ������ ������ ������
3&��� ������� ������ ������� ������ ������� �������
2&��� ������� ������ ������� ������ ������� �������
33��� ������ ������ ������ ������ ������ ������
23��� ������� ������ ������� ������ ������� �������
 
,Q�JHQHUDO��DQ�LQFUHDVH�RI�RQH�XQLW�RQ�WKRVH�IRXU�RSLQLRQV�ZRXOG�FDXVH�DERXW�KDOI�D�XQLW�YDULDWLRQ�RQ�WKH�VWDJHV�
VFDOH��)RU�WKUHH�RI�WKHP�WKH�HIIHFW�ZLOO�EH�QHJDWLYH��3&���³/DFN�RI�WLPH�WR�LQWHJUDWH�LQWR�FRXUVH´��%HWD� ����������
2&���³1RW�DOO�VWXGHQWV�RU�OHFWXUHUV�KDYH�PRELOH�GHYLFHV�RU�DUH�QRW�LQ�WKH�KDELW�RI�XVLQJ�WKHP´��%HWD� ���������
DQG�23���³/HW�VWXGHQWV�ZULWH�DQG�VDYH�WKHLU�RZQ�SHUVRQDO�VWXG\�QRWHV´��%HWD� ����������7KH�QHJDWLYH�FRHIILFLHQW�
LV�XQH[SHFWHG��DQG�ZLOO�EH�GLVFXVVHG�ODWHU��,Q�WXUQ��33���³(QKDQFH�VWXGHQW�OHFWXUHU�FRPPXQLFDWLRQ�RXWVLGH�
FODVV´��ZLOO�\LHOG�D�SRVLWLYH�HIIHFW�RQ�WKH�VWDJHV�RI�DGRSWLRQ�VFDOH��
�
6WDJHV�RI�$GRSWLRQ�
�
$V�VKRZQ�LQ�7DEOH����D�TXDUWHU�RI�UHVSRQGHQWV�LQGLFDWHG�WKDW�WKH\�ZHUH�LQ�WKH�WKLUG�VWDJH�RI�DGRSWLRQ�RI�PRELOH�
GHYLFHV��8QGHUVWDQGLQJ�DQG�DSSOLFDWLRQ�RI�WKH�SURFHVV��,�DP�EHJLQQLQJ�WR�XQGHUVWDQG�WKH�SURFHVV�RI�XVLQJ�
PRELOH�GHYLFHV�DQG�FDQ�WKLQN�RI�VSHFLILF�WDVNV�LQ�ZKLFK�LW�PLJKW�EH�XVHIXO��7KLV�ZDV�DOVR�WKH�PRGDO�UHVSRQVH��WKH�
IXOO�UDQJH�RI�VWDJHV�ZDV�UHSRUWHG��ZLWK�ORZHVW�IUHTXHQFLHV�LQ�WKH�WZR�H[WUHPHV��
�
����������������7DEOH����5HVSRQVH�WR�VWDJHV�RI�DGRSWLRQ�LWHPV�
�
6WDJH� 3HUFHQW�
���$ZDUHQHVV� ���
���/HDUQLQJ�WKH�SURFHVV� ���
���8QGHUVWDQGLQJ�DQG�DSSOLFDWLRQ�RI�WKH�SURFHVV� ���
���)DPLOLDULW\�DQG�FRQILGHQFH� ���
���$GDSWDWLRQ�WR�RWKHU�FRQWH[WV� ���
���&UHDWLYH�DSSOLFDWLRQ�WR�RWKHU�FRQWH[WV� ���
�
'LVFXVVLRQ��
�
6WDJH�RI�$GRSWLRQ�RI�0RELOH�/HDUQLQJ�7HFKQRORJ\�DV�3HUFHLYHG�E\�$FDGHPLFV�
�
$W�WKLV�XQLYHUVLW\��DFDGHPLF�VWDII�VFRUHG�RQ�DYHUDJH�DW�WKH�WKLUG�RI�WKH�VL[�SRLQWV�RI�WKH�0/�DGRSWLRQ�VFDOH��
8QGHUVWDQGLQJ�DQG�DSSOLFDWLRQ�RI�WKH�SURFHVV��,�DP�EHJLQQLQJ�WR�XQGHUVWDQG�WKH�SURFHVV�RI�XVLQJ�WKLV�
WHFKQRORJ\�DQG�FDQ�WKLQN�RI�VSHFLILF�WDVNV�LQ�ZKLFK�LW�PLJKW�EH�XVHIXO��5HFRPPHQGDWLRQV�DUH�LQFOXFHG�LQ�WKLV�
VWXG\�WR�JR�EH\RQG�WKH�PLGZD\�SRLQW�DQG�DWWDLQ�WKH�IRXUWK�VWDJH��ZKLFK�LV��)DPLOLDULW\�DQG�FRQILGHQFH��,�DP�
JDLQLQJ�D�VHQVH�RI�FRQILGHQFH�LQ�XVLQJ�WKH�WHFKQRORJ\�IRU�VSHFLILF�WDVNV��,�DP�VWDUWLQJ�WR�IHHO�FRPIRUWDEOH�XVLQJ�
PRELOH�GHYLFHV��
�
$F�G �P �FV¶�3��F �S ��R�V �RI��K�� ��=R� �� RI�)��� ��R Y�P �� ��ZK�� �$GRS���J ��R E����� �� ��� �J �
�
7KH�GHVFULSWLYH�DQDO\VLV�RI�DULWKPHWLF�PHDQV�IRU�WKH�IRXU�VXE�JURXS�=)0�VFDOH�SURYLGHV�YDOXDEOH�LQGLFDWLRQV�
DERXW�ZKDW�DFDGHPLFV�WKLQN�DV�D�FRKRUW�DERXW�HDFK�0/�SRVVLELOLW\�DQG�FRQVWUDLQW�IDFWRU��7KH\�EHOLHYH�WKDW�DQ�
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HIILFLHQW�:L�)L�FRQQHFWLYLW\�LV�SDUDPRXQW�WR�WKH�VXFFHVV�RI�DQ\�0/�LQQRYDWLRQ��0HOKXLVK�	�)DOORRQ���������
7KH\�DUH�DOVR�RI�WKH�RSLQLRQ�WKDW�D�PDMRU�FRQVWUDLQW�LV�VWXGHQWV¶�DQG�DFDGHPLFV¶�OLPLWHG�DFFHVV�WR�PRELOH�GHYLFHV�
DV�ZHOO�DV�WKHLU�OLPLWHG�IDPLOLDULW\�ZLWK�WKH�FRPSOH[�IXQFWLRQDOLWLHV�RI�WHFKQRORJ\�GHYLFHV��6FKXFN��$XEXVVRQ��
.HDUQH\�	�%XUGHQ����������
 
/DFN�RI�SURIHVVLRQDO�GHYHORSPHQW�DV�WR�KRZ�WR�LQFRUSRUDWH�WHFKQRORJ\�LQWR�FRQWHQW�DQG�SHGDJRJ\��DV�UHSRUWHG�
E\�WKH�SDUWLFLSDQWV�LQ�WKLV�VWXG\��FDQ�KLQGHU�HIIHFWLYH�LQWHJUDWLRQ��DQ�REVHUYDWLRQ�VXSSRUWHG�E\�<DQJ���������$V�
ZLWK�RSHUDWLRQDO�DQG�SHGDJRJLFDO�SRVVLELOLWLHV��DFDGHPLFV�UHJDUGHG�0/�GHYLFHV�DV�YHKLFOHV�WR�HQKDQFH�
DXWRQRPRXV�OHDUQLQJ��WR�DOORZ�XELTXLWRXV�FRXUVH�HQJDJHPHQW�DQG�WR�SURPRWH�FROODERUDWLRQ�EH\RQG�XQLYHUVLW\�
ZDOOV��+DP]D�+XVVHLQ�	�%DVVDP�1DVVRXUD���������6LPLODUO\��VWDII�ZHUH�DSSUHFLDWLYH�RI�WKH�WRROV¶�SRUWDEOH�
DELOLW\�WR�VWRUH�DQG�DFFHVV�WHDFKLQJ�UHODWHG�ILOHV��:KDW�GLG�QRW�FRPH�WKURXJK�YHU\�VWURQJO\�ZDV�WKHLU�FRQFHUQ�IRU�
XVLQJ�GHYLFHV�WR�DUWLFXODWH�VSHFLILF�OHDUQLQJ�DQG�WHDFKLQJ�DFWLYLWLHV�WKURXJK�WRXFK�VFUHHQ�H[SHULHQFHV�VXFK�DV�
HGXFDWLRQDO�DSS�RU�PXOWLPHGLD�UHVRXUFH�FUHDWLRQ��DV�ZHOO�DV�RWKHU�LQWHUDFWLYH�IXQFWLRQDOLWLHV�OLNH�UHDO�WLPH�
LQWHUDFWLRQV�LQ�FODVV��RQOLQH�IRUXPV�RU�RQOLQH�TXL]]HV��.XNXOVND�+XOPH�	�3HWWLW��������� 
�
,PSDFW�RI�'LIIHUHQWLDO�9DULDEOHV�RQ�0/�6WDJHV�RI�$GRSWLRQ�
�
,QWHUHVWLQJO\��JHQGHU��HPSOR\PHQW�VWDWXV�DQG�QXPEHU�RI�WDEOHWV�RZQHG�E\�HDFK�6FKRRO�ZHUH�QRW�IRXQG�WR�EH�
VLJQLILFDQW�H[SODQDWRU\�YDULDEOHV�LQ�UHJDUG�WR�VWDJHV�RI�DGRSWLRQ��7KH�VWDWLVWLFDO�VLJQLILFDQFH�RI�UHVSRQVHV�WR�WKH�
LWHP�³,�KDYH�UHJXODU�DFFHVV�WR�D�VPDUW�SKRQH�RU�D�WDEOHW´�WHOO�XV�KRZ�LPSRUWDQW�LW�LV�IRU�OHFWXUHUV�WR�KDYH�
FRQVWDQW�FRQWDFW�ZLWK�DQ�0/�GHYLFH�WR�GHYHORS�IDPLOLDULW\�DQG�FRQILGHQFH��0DF&DOOXP�	�-HIIUH\���������7KLV�
ILQGLQJ�VXJJHVWV�WKDW�XQLYHUVLWLHV�VKRXOG�LGHDOO\�SURYLGH�WKRVH�WRROV�WR�OHFWXUHUV�IRU�WUDLQLQJ��RQ�ORDQ�RU�YLD�EXON�
SXUFKDVHV�DW�FRPSHWLWLYH�SULFHV�IRU�VWDII�DFTXLVLWLRQ���
�
$F�G �P �FV¶�3��F �S ��R�V �RI��K�� ��=R� �� RI�)��� ��R Y�P �� ��� � G�� ��J �V �RI�$GRS��R� �
�
3&���³/DFN�RI�WLPH�WR�LQWHJUDWH�LQWR�FRXUVH´��DQG�2&���³1RW�DOO�VWXGHQWV�RU�OHFWXUHUV�KDYH�PRELOH�GHYLFHV�RU�DUH�
QRW�LQ�WKH�KDELW�RI�XVLQJ�WKHP´��HPHUJHG�DV�VLJQLILFDQW�H[SODQDWRU\�YDULDEOHV�RI�VWDJHV�RI�DGRSWLRQ��2OLYHU��
�������7KHVH�ORJLVWLFV�LVVXHV�DSSHDU�RIWHQ�LQ�YDULRXV�VWXGLHV�RQ�PRELOH�OHDUQLQJ�LPSOHPHQWDWLRQ��0/�UHTXLUHV�
OHFWXUHUV�WR�GHYHORS�QHZ�DSSURDFKHV�DQG�UHVRXUFHV��DGGLQJ�SUHVVXUH�WR�WKHLU�ZRUNORDG�DQG�RWKHU�GHPDQGV�VXFK�
DV�UHVHDUFK�DQG�DGPLQLVWUDWLRQ��7LQJ���������)RU�H[DPSOH��LQYHVWLJDWLQJ�TXDOLW\�HGXFDWLRQDO�DSSV�WR�GHPRQVWUDWH�
GLVFLSOLQDU\�FRQFHSWV�UHTXLUHV�LQGLYLGXDO�WLPH��DV�ZHOO�DV�WLPH�VSHQW�OLDLVLQJ�ZLWK�H/HDUQLQJ�VWDII�DQG�HQJDJLQJ�
LQ�D�WULDO�DQG�HUURU�OHDUQLQJ�H[HUFLVHV��-RKQVRQ��$GDPV�%HFNHU��&XPPLQV��(VWUDGD��)UHHPDQ��	�/XGJDWH���������
6LPLODUO\��VRPH�VWDII�DQG�VWXGHQWV�DUH�VWLOO�XVLQJ�ILUVW�JHQHUDWLRQ�PRELOH�SKRQHV�WKDW�GR�QRW�KDYH�DQ�,QWHUQHW�
GLVSOD\�DQG�RWKHU�PRUH�HODERUDWHG�HOHFWURQLF�DIIRUGDQFHV�WKDW�FDQ�EH�XVHG�SHGDJRJLFDOO\��0RELOH�WDEOHWV�DUH�VWLOO�
RXW�RI�WKH�UHDFK�RI�VWXGHQWV¶�EXGJHWV��OLPLWLQJ�WKHLU�IDPLOLDULW\�ZLWK�WKH�WRRO��
�
)RU�WKH�VXUSULVLQJ�23��QHJDWLYH�H[SODQDWRU\�HIIHFW��³/HW�VWXGHQWV�ZULWH�DQG�VDYH�WKHLU�RZQ�SHUVRQDO�VWXG\�
QRWHV´��RQH�ZRXOG�DUJXH�WKDW�OHFWXUHUV�PLJKW�WKLQN�WKDW�VWXGHQWV�ZULWLQJ�DQG�VDYLQJ�WKHLU�RZQ�QRWHV�ZDV�D�PL[HG�
EOHVVLQJ�²�VXFK�UHVSRQVHV�PLJKW�UHSUHVHQW�OHFWXUHUV¶�DFNQRZOHGJHPHQW�WKDW�WKH�ZRUG�SURFHVVLQJ�FDSDELOLWLHV�
DUH�XQGHUUDWHG�DV�FRPSDUHG�WR�PRUH�FRPSOH[�GHVN�ODSWRS�VRIWZDUH�VXFK�DV�2IILFH�:RUG�RU�([FHO��0DUPDUHOOL�	�
5LQJOH���������/HFWXUHUV�PLJKW�HYHQ�WKLQN�WKDW�OHDUQLQJ�PDWHULDOV�DUH�QRW�FRPSDWLEOH�ZLWK�PRELOH�IRUPDWV��,W�
PLJKW�DOVR�EH�WKDW�OHFWXUHUV�IHHO�WKDW�VWXGHQWV�DUH�QRW�SD\LQJ�DWWHQWLRQ�ZKHQ�VWXGHQWV�ORRN�DW�WKHLU�0/�VFUHHQV�
�%DUQHV��	�+HUULQJ���������
�
2SHUDWLRQDO�FRQVWUDLQWV�DV�D�VXEJURXS�DOVR�KDG�D�QHJDWLYH�H[SODQDWRU\�HIIHFW�RQ�WKH�VWDJH�VFDOH��,QWHUHVWLQJO\��
ZKLOH�����RI�WKH�SDUWLFLSDQWV�VWDWHG�WKDW�WKH\�SRVVHVVHG�D�VPDUW�SKRQH�RU�D�PRELOH�WDEOHW������LQGLFDWHG�WKDW�
WKHLU�VFKRROV�RZQHG�RQO\�����PRELOH�WDEOHWV��UHIOHFWLQJ�D�ODFN�RI�DYDLODELOLW\�RI�WKLV�WHFKQRORJ\��2QO\�����RI�WKH�
SDUWLFLSDQWV�RZQHG�D�PRELOH�WDEOHW��ZLWK�EUDQGV�YDU\LQJ�ZLWKLQ�D�EURDG�UDQJH�RI�FRPPHUFLDO�SURGXFWV��DOPRVW�
KDOI�RI�WKHP�EHLQJ�$SSOH�L3DG�XVHUV��
�
)LQDOO\��33��±�WKH�RQO\�SRVLWLYH�HIIHFW�±�UHSUHVHQWHG�D�ZLGHO\�DFFODLPHG�IHDWXUH�RI�0/�WR�LPSURYH�VWXGHQW�
OHFWXUHU�FRPPXQLFDWLRQ�EH\RQG�WKH�OHFWXUH�ZDOOV��.KZDLOHK�	�$O�-DUUDK���������0RELOH�GHYLFHV�WKURXJK�HPDLO��
606��ILOH�VKDULQJ��TXL]]HV��IHHGEDFN��XSGDWHV��GLVFXVVLRQ�IRUXPV�DQG�VRFLDO�QHWZRUNLQJ�DUH�SRZHUIXO�WRROV�LQ�
EURDGHQLQJ������FRPPXQLFDWLRQ�FKDQQHOV�DW�D�GLVWDQFH�EHWZHHQ�VWXGHQWV�DQG�OHFWXUHUV�DQG�DPRQJ�VWXGHQWV�
WKHPVHOYHV��%UDGOH\�	�+ROOH\����������
� �
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&RQFOXVLRQ��
�
,Q�D�WLPH�ZKHQ�DFDGHPLFV�DQG�VWXGHQWV�DUH�LQFUHDVLQJO\�XWLOLVLQJ�WKHLU�PRELOH�GHYLFHV�DQG�LQWHUIDFLQJ�WKHP�PRUH�
VHDPOHVVO\�ZLWK�WKH�8QLYHUVLW\�HOHFWURQLF�HTXLSPHQW��LW�LV�DSSDUHQW�WKDW�WHFKQRORJ\�LV�EHFRPLQJ�PRUH�LQWHJUDWHG�
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