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�
3LORWLQJ�DQ�RQOLQH�PDWKHPDWLFV�DQG�VWDWLVWLFV�WXWRULQJ�
VHUYLFH�
�
-LP�3HWWLJUHZ� � ��
0DWKHPDWLFV�(GXFDWLRQ�6XSSRUW�+XE�
8QLYHUVLW\�RI�:HVWHUQ�6\GQH\�
'RQDOG�6KHDUPDQ� � ��
0DWKHPDWLFV�(GXFDWLRQ�6XSSRUW�+XE�
8QLYHUVLW\�RI�:HVWHUQ�6\GQH\�
�

,Q�HDUO\������WKH�0DWKHPDWLFV�(GXFDWLRQ�6XSSRUW�+XE�DW�WKH�8QLYHUVLW\�RI�:HVWHUQ�6\GQH\�
ODXQFKHG�D�WXWRULQJ�VHUYLFH�WR�VXSSRUW�VWXGHQWV¶�PDWKHPDWLFDO�DQG�VWDWLVWLFDO�OHDUQLQJ�LQ�DQ�RQOLQH�
HQYLURQPHQW��8QWLO�WKH�HQG�RI�LWV�SLORW�LPSOHPHQWDWLRQ�LQ�PLG�������WKH�VHUYLFH�RSHUDWHG�DW�DOO�
WLPHV�DV�D�PRGHUDWHG�TXHVWLRQ�DQG�DQVZHU�IRUXP�ORFDWHG�ZLWKLQ�WKH�8QLYHUVLW\¶V�/HDUQLQJ�
0DQDJHPHQW�6\VWHP��D�YHUVLRQ�RI�%ODFNERDUG�/HDUQ�NQRZQ�DV�Y8:6���,W�DOVR�IHDWXUHG�D�µYLUWXDO�
FODVVURRP¶��ZKLFK�DOORZHG�VWXGHQWV�WR�LQWHUDFW�ZLWK�PDWKHPDWLFV�DQG�VWDWLVWLFV�VXSSRUW�VWDII�LQ�D�
ZHE�FRQIHUHQFLQJ�VSDFH�HTXLSSHG�ZLWK�D�ZLGH�UDQJH�RI�GLJLWDO�FRPPXQLFDWLRQ�WRROV��7KLV�SDSHU�
UHIHUV�WR�WKH�VHUYLFH�DV�LW�ZDV�RIIHUHG�LQ�GLVFXVVLQJ�D�UDQJH�RI�JHQHUDO�LVVXHV�DQG�TXHVWLRQV�
DVVRFLDWHG�ZLWK�LWV�SLORW�LPSOHPHQWDWLRQ��3DUWLFXODU�DWWHQWLRQ�LV�JLYHQ�WR�WKH�LVVXHV�RI�SHGDJRJ\�LQ�
D�SXUHO\�RQOLQH�WHDFKLQJ�DQG�OHDUQLQJ�FRQWH[W�DQG�FRPPXQLFDWLQJ�DV\QFKURQRXVO\�DQG�
V\QFKURQRXVO\�XVLQJ�PDWKHPDWLFDO�ODQJXDJH�DQG�QRWDWLRQ���

�
.H\ZRUGV��2QOLQH�WXWRULQJ��DV\QFKURQRXV��V\QFKURQRXV��PDWKHPDWLFV�DQG�VWDWLVWLFV�VXSSRUW�
�

,QWURGXFWLRQ�
�
$V�SDUW�RI�D�VXLWH�RI�LQLWLDWLYHV�WR�PDUN�WKH�IXOO�VFDOH�RSHUDWLRQ�RI�WKH�0DWKHPDWLFDO�(GXFDWLRQ�6XSSRUW�+XE�
�0(6+��DW�WKH�8QLYHUVLW\�RI�:HVWHUQ�6\GQH\��8:6���WKH�RQOLQH�PDWKHPDWLFV�DQG�VWDWLVWLFV�WXWRULQJ�VHUYLFH�ZDV�
LQWURGXFHG�LQ�HDUO\������WR�D�VPDOO�FRKRUW�RI�ILUVW�OHYHO�VWXGHQWV�HQUROOHG�LQ�TXDQWLWDWLYH�XQLWV��7KH�VHUYLFH¶V�
ODXQFK�IROORZHG�D�SHULRG�RI�LQYHVWLJDWLRQ�RI�VXLWDEOH�VHUYLFH�PRGHOV�DQG�UHVHDUFK�VWXGLHV�H[DPLQLQJ�VLPLODU�
VXSSRUW�RIIHULQJV�DQG�WKHLU�YDULRXV�WHDFKLQJ�DQG�OHDUQLQJ�DQG�WHFKQRORJLFDO�GLPHQVLRQV��DV�ZHOO�DV�
H[SHULPHQWDWLRQ�ZLWK�DV\QFKURQRXV�DQG�V\QFKURQRXV�FRPPXQLFDWLRQ�WHFKQRORJLHV�WKDW�ZRXOG�XQGHUSLQ�WKH�
8:6�RIIHULQJ��7KLV�SDSHU�SXWV�IRUZDUG�IRU�FRQVLGHUDWLRQ�VRPH�RI�WKH�GLVFRYHULHV�PDGH�DQG�FKDOOHQJHV�
HQFRXQWHUHG�WKURXJKRXW�WKHVH�SUHSDUDWRU\�LPSOHPHQWDWLRQ�VWDJHV��������
�
,VVXHV�
�
$PRQJ�D�UDQJH�RI�RSHUDWLRQDO�DQG�WHFKQLFDO�LVVXHV�DIIHFWLQJ�WKH�XVH�RI�WKH�RQOLQH�WXWRULQJ�VHUYLFH��WKH�DXWKRUV�
KDYH�FKRVHQ�WZR�IRU�GLVFXVVLRQ�LQ�WKLV�SDSHU�±�SHGDJRJLFDO�FRQVLGHUDWLRQV�DQG�WKH�XVH�RI�PDWKHPDWLFDO�QRWDWLRQ�
LQ�DV\QFKURQRXV�V\QFKURQRXV�WHDFKLQJ�DQG�OHDUQLQJ�VSDFHV��7KH�SHGDJRJLFDO�RSSRUWXQLWLHV�DQG�FRQVWUDLQWV�
HQMR\HG�E\�WHDFKHUV�ZRUNLQJ�ZLWK�TXDQWLWDWLYH�OHDUQHUV�LQ�SXUHO\�RQOLQH�VSDFHV�DUH�PDQLIROG��,Q�WKLV�VHFWLRQ�D�
FRQWH[WXDOLVHG�DFFRXQW�RI�VRPH�RI�WKH�SHHU�UHYLHZHG�GLVFRXUVH�DGGUHVVLQJ�WKLV�EURDG�WRSLF�LV�JLYHQ��IROORZHG�E\�
D�UHIOHFWLRQ�RQ�WKH�DXWKRUV¶�SUDFWLFDO�H[SHULHQFH����
�
� �
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3HGDJRJ\�
�
$ORQJVLGH�WKH�WHFKQLFDO�HOHPHQWV�RI�WKH�GHYHORSPHQW�RI�WKH�WXWRULQJ�VHUYLFH��DQ�LPSRUWDQW�HOHPHQW�ZDV�
SUHSDULQJ�WKH�VHUYLFH¶V�WHDFKLQJ�VWDII�IRU�WKH�H[WUDRUGLQDU\�SHGDJRJLFDO�LVVXHV�WKDW�PRGHUDWLQJ�D�GLVFXVVLRQ�
IRUXP�RU�µYLUWXDO�FODVVURRP¶�PLJKW�SUHVHQW��7KLV�LQYROYHG�FRQVLGHULQJ�WKH�VLPLODULWLHV�DQG�GLIIHUHQFHV�EHWZHHQ�
FRQYHQWLRQDO�IDFH�WR�IDFH�WHDFKLQJ�DQG�OHDUQLQJ�G\QDPLFV�DQG�WKRVH�H[SHULHQFHG�WKURXJK�DV\QFKURQRXV�DQG�
V\QFKURQRXV�RQOLQH�FRPPXQLFDWLRQ��2QFH�LGHQWLILHG��WKHVH�ZHUH�XVHG�WR�PRWLYDWH�GLVFXVVLRQ�DERXW�KRZ�WR�
WUDQVODWH�SHGDJRJ\�IURP�WKH�FRQYHQWLRQDO�WR�WKH�RQOLQH�VHWWLQJ�LQ�WKH�FDVH�ZKHUH�VLPLODULWLHV�H[LVWHG��RU�
WUDQVIRUP�LW�LQ�WKH�FDVH�ZKHUH�GLIIHUHQFHV�ZHUH�IRXQG������
�
$�UDQJH�RI�UHFHQW�VWXGLHV�LQYHVWLJDWLQJ�RQOLQH�WHDFKLQJ�DQG�OHDUQLQJ�SUDFWLFH�ZHUH�XVHG�DV�D�VWDUWLQJ�SRLQW�DQG�
LQVSLUDWLRQ��6RPH�RI�WKHVH�H[DPLQHG�SHGDJRJLFDO�LVVXHV�LQ�ERWK�DV\QFKURQRXV�DQG�V\QFKURQRXV�VSDFHV��ZKLOH�
RWKHUV�IRFXVHG�RQO\�RQ�WKH�ODWWHU���
��
,Q�WKHLU�SDSHU�µ9LUWXDO�6SDFHV��(PSOR\LQJ�D�6\QFKURQRXV�2QOLQH�&ODVVURRP�WR�)DFLOLWDWH�6WXGHQW�(QJDJHPHQW�LQ�
2QOLQH�/HDUQLQJ¶��0F%ULHQ�HW�DO��H[DPLQH�YDULRXV�WHDFKLQJ�DQG�OHDUQLQJ�LVVXHV�LQ�D�V\QFKURQRXV�KLJKHU�
HGXFDWLRQ�WHDFKLQJ�VSDFH��0F%ULHQ�HW�DO����������7KH\�XVH�0RRUH¶V�QRWLRQ�RI�WUDQVDFWLRQDO�GLVWDQFH�WR�IUDPH�
WKHLU�GLVFXVVLRQ�LQ�WHUPV�RI�WKUHH�WKHRUHWLFDO�HOHPHQWV��'LDORJXH��6WUXFWXUH�DQG�/HDQHU�DXWRQRP\��VHH�0RRUH��
��������
�
,Q�WKH�FDVH�RI�'LDORJXH��WKH\�QRWH�WKH�DGYDQWDJHV�RI�V\QFKURQRXV�HQYLURQPHQWV�ZLWK�UHJDUG�WR�LPSURYHG�VWXGHQW�
SDUWLFLSDWLRQ��
�

0DQ\�VWXGHQWV�OLQNHG�GLDORJXH�WR�LPSRUWDQW�SHGDJRJLFDO�FRQVLGHUDWLRQV«�VXFK�DV�LQFUHDVHG�
SDUWLFLSDWLRQ�DQG�LQFUHDVHG�WLPH�WR�UHIOHFW�EHIRUH�UHVSRQGLQJ��3HUKDSV�PRVW�LPSRUWDQWO\��WKH�
V\QFKURQRXV�RQOLQH�SODWIRUP�DOORZHG�VWXGHQWV��SDUWLFXODUO\�VK\�VWXGHQWV��WR�IHHO�PRUH�FRPIRUWDEOH�
H[SUHVVLQJ�WKHLU�RSLQLRQV��7KLV�LQGLFDWHV�WKH�SRZHU�RI�D�V\QFKURQRXV�RQOLQH�V\VWHP�WR�HPSRZHU�
VWXGHQWV�LQ�FRQYHUVDWLRQ�DQG�H[SUHVVLRQ��0DQ\�RI�WKHVH�VWXGHQWV�PD\�QHYHU�LQLWLDWH�FRPPHQWV�LQ�D�
WUDGLWLRQDO�FODVVURRP��,Q�VXFK�FDVHV��WKH�WUDQVDFWLRQ�GLVWDQFH�HQDEOHV�VXFK�VWXGHQWV�WR�IRUPXODWH�
WKHLU�LGHDV�DQG�UHFHLYH�UHVSRQVHV�WR�WKHP��WKXV�LQFUHDVLQJ�WKHLU�OHDUQLQJ�SRWHQWLDO���S������

�
%XW�WKH\�DOVR�QRWH�WKDW�WKDW�WKLV�FDQ�FRPH�DW�WKH�H[SHQVH�RI�VWXGHQWV�IHHOLQJ�µFRQIXVHG¶�E\�RYHU�H[SRVXUH�WR�
VLPXOWDQHRXV��PXOWL�FKDQQHO�FRPPXQLFDWLRQ�V\VWHPV��:LWK�UHJDUG�WR�6WUXFWXUH��WKH�DXWKRUV�QRWH�WKDW�µVWXGHQWV�
UHYHDOHG�WKH�QHHG�IRU�FOHDU�DQG�FRQVLVWHQW�VWUXFWXUH��H[SHFWDWLRQV��DQG�UROHV�LQ�YLUWXDO�FODVVURRP�VHVVLRQV�WR�
UHGXFH�WKHLU�H[SHULHQFH�RI�GLVWDQFH¶��S�������$QG�ZLWK�/HDUQHU�$XWRQRP\��WKH\�VXJJHVW�WKDW�WHFKQLFDO�
FRPSOLFDWLRQV�FDQ�EH�D�VWURQJ�IRUFH�IRU�VWXGHQW�GLVHQJDJHPHQW����
�
7KHVH�WKHPHV�DUH�HFKRHG�LQ�0LFKDHO�-RSOLQJ¶V�UHYLHZ�RI�RQH�WR�RQH�RQOLQH�WXLWLRQ�LQ�VFKRROV�DQG�KLJKHU�
HGXFDWLRQ��-RSOLQJ���������8VLQJ����µFRUH�VWXGLHV¶�DQG�D�JURXQGHG�WKHRU\�DSSURDFK��WKH�DXWKRU�LGHQWLILHV�IRXU�
GLPHQVLRQV�RI�µQH[W�SUDFWLFH�SHGDJRJLHV¶�WKDW�HSLWRPLVH�LQQRYDWLRQ�LQ�RQOLQH�WXLWLRQ���
�
7KH�ILUVW�RI�WKHVH��µUHOHYDQFH¶��FRQFHUQV�WHDFKLQJ�DSSURDFKHV�WKDW�ZHDYH�GLJLWDO�OLWHUDF\�LQVWUXFWLRQ�LQWR�WKH�
FXUULFXOXP��LQ�DGGLWLRQ�WR�SURYLGLQJ�RSSRUWXQLWLHV�IRU�DXWKHQWLF�OHDUQLQJ��XVLQJ�H[WHUQDO�SURIHVVLRQDO�PHQWRUV��
IRU�H[DPSOH���WKH�JURZWK�RI�WUXVWLQJ��SRVVLEO\�LQIRUPDO��UHODWLRQVKLSV�ZLWK�VWXGHQWV�DQG�WKH�H[SHUW�XVH�RI�
SDUDOLQJXLVWLF�DQG�QRQ�YHUEDO�RQOLQH�FRPPXQLFDWLRQ��7KH�VHFRQG��µFR�FRQVWUXFWLRQ¶��FRQVLGHUV�DSSURDFKHV�WKDW�
DOORZ�VWXGHQWV�WR�µOHDG��QHJRWLDWH�DQG�RZQ�WKHLU�OHDUQLQJ¶��S��������6XE�WKHPHV�DUH�WKH�SURPRWLRQ�RI�OHDUQHU�
DXWRQRP\�DQG�HPSRZHUPHQW�YLD�VHOI�GLUHFWHG�HQTXLU\�RU�SHHU�WR�SHHU�WXWRULQJ��7KH�WKLUG��µOHDUQHU�WXWRU�PL[¶��
FRYHUV�LVVXHV�UHODWLQJ�WR�WHDFKHUV¶�FKDQJHG��RU�HYHQ�WKUHDWHQHG��VWDWXV�DQG�LGHQWLW\�LQ�OHDUQLQJ�HQYLURQPHQWV�WKDW�
OHQG�WKHPVHOYHV�WR�IDFLOLWDWHG�FROODERUDWLRQ��LQWHJUDWHG��VWXGHQW�WHDFKHU��GLJLWDO�H[SHUWLVH��OHVVRQ�QHJRWLDWLRQ�DQG�
VNLOO�HQKDQFHPHQW��7KH�ODVW�GLPHQVLRQ��µLQ�DQG�RXW�RI�VFKRRO�+(�FRQWH[WV¶��FRQFHUQV�µSHGDJRJLHV�WKDW�VHHN�WR�
UHPRYH�WKH�ERXQGDULHV�EHWZHHQ�OHDUQLQJ�LQ�DQG�RXW�RI�VFKRRO��XQLYHUVLW\��DQG�RWKHU�HGXFDWLRQDO�FRQWH[WV��DQG�
VXSSRUW�WKH�OHDUQHU�LQ�PDNLQJ�FRQQHFWLRQV�EHWZHHQ�GLIIHUHQW�OHDUQLQJ�H[SHULHQFHV¶��S��������$Q�LPSRUWDQW�VXE�
WKHPH�KHUH�LV�WKH�QHHG�IRU�GHGLFDWHG�DQG�UHOLDEOH�WHFKQLFDO�VXSSRUW�IRU�WHDFKHUV�DQG�VWXGHQWV��µSDUWLFXODUO\�
RXWVLGH�WKHLU�HGXFDWLRQDO�LQVWLWXWLRQ¶��S�������
�
$�QXPEHU�RI�SHGDJRJLFDO�FKDOOHQJHV�LQ�WKH�V\QFKURQRXV�VHWWLQJ�DUH�GLVFXVVHG�IURP�WKH�WXWRU¶V�SHUVSHFWLYH�LQ�
µ:HE�FRQIHUHQFLQJ�IRU�V\QFKURQRXV�RQOLQH�WXWRULDOV��3HUVSHFWLYHV�RI�WXWRUV�XVLQJ�D�QHZ�PHGLXP¶��.HDU�HW�DO���
�������,VVXHV�H[DPLQHG�LQFOXGH��WKH�XQSUHGLFWDELOLW\�RI�UHDO�WLPH�WHDFKLQJ�DQG�OHDUQLQJ�HQYLURQPHQWV��ZKHUH�
WHDFKHUV�QHHG�WR�µDGDSW�WKHLU�UHVSRQVHV�WR�OHDUQHUV¶�UHVSRQVHV�DQG�QHHGV¶��S��������DQG�ZKHUH��FUXFLDOO\��WKLV�LV�
QRW�DOZD\V�DLGHG�E\�QRQ�YHUEDO�FRPPXQLFDWLRQ��WKH�GLIILFXOW\�RI�DGDSWLQJ�PDWHULDO�SUHSDUHG�IRU�IDFH�WR�IDFH�
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WXLWLRQ�WR�OHVVRQV�VXLWDEOH�IRU�V\QFKURQRXV�RQOLQH�LQVWUXFWLRQ��HQDEOLQJ�DQG�HQFRXUDJLQJ�VWXGHQWV�WR�VSHDN�GXULQJ�
ZHE�FRQIHUHQFLQJ�VHVVLRQV��DQG�VWULNLQJ�WKH�ULJKW�EDODQFH�EHWZHHQ�WKH�VSRNHQ�FRQWULEXWLRQV�RI�WKH�WXWRU�DQG�WKDW�
RI�WKHLU�VWXGHQWV��SDUWLFLSDQWV¶�DELOLW\�WR�LQSXW�DQG�HGLW�PDWKHPDWLFDO�QRWDWLRQ�ZKLOH�PDLQWDLQLQJ�WKH�IORZ�DQG�
PRPHQWXP�W\SLFDO�RI�ZHOO�IXQFWLRQLQJ�IDFH�WR�IDFH�LQWHUDFWLRQ��DQG�QHJRWLDWLRQ�RI�FRPSOH[��PXOWLPRGDO�
LQWHUIDFHV���������
�
'XH�WR�WKH�UHODWLYHO\�VPDOO�VFDOH�QDWXUH�RI�WKH�SLORW�GLVFXVVHG�LQ�WKLV�SDSHU��WKH�H[SHULHQFH�RI�WKH�DXWKRUV��ZKR�
ZHUH�WKH�VROH�PRGHUDWRUV�RI�0(6+¶V�RQOLQH�WXWRULQJ�V\VWHP��ZDV�OLPLWHG�WR�XVH�RI�RQO\�SDUW�RI�WKH�V\VWHP��WKH�
DV\QFKURQRXV�GLVFXVVLRQ�IRUXP���,W�LV�H[SHFWHG�WKDW��ZLWK�WKH�LQFOXVLRQ�LQ�WKH�SURJUDP�RI�PDQ\�WKRXVDQGV�PRUH�
VWXGHQWV�LQ�WKH�VHFRQG�KDOI�RI�������WKH�V\QFKURQRXV�SDUW�ZLOO�VRRQ�SOD\�DQ�LPSRUWDQW�UROH���7KLV�IRUXP�ZDV�
RSHQ�WR�DOO�VWXGHQWV�HQUROOHG�LQ�DW�OHDVW�RQH�RI�ILYH�ILUVW�OHYHO�PDWKHPDWLFDO�DQG�VWDWLVWLFDO�XQLWV��DQG�LW�ZDV�
GHVLJQHG�LQ�VXFK�D�ZD\�WKDW�LW�FRXOG�DUWLFXODWH�ZLWK�D�µYLUWXDO�FODVVURRP¶�LI�VWXGHQWV�UHTXLUHG�UHDO�WLPH�DVVLVWDQFH�
EH\RQG�±�RU�DV�D�VXEVWLWXWH�IRU�±�WKHLU�GHOD\HG�WLPH�LQWHUDFWLRQV�ZLWK�LWV�PRGHUDWRUV��$�VHOHFWLRQ�RI�TXHVWLRQV�DQG�
LVVXHV�WKDW�DURVH�IRU�WKH�PRGHUDWRUV�LV�JLYHQ�EHORZ��
�
�� ,Q�ZKDW�ZD\V�GRHV�WKH�GHOD\HG�WLPH�LQWHUDFWLRQ�LQ�D�Y8:6�GLVFXVVLRQ�IRUXP�DIIHFW�WKH�FKDUDFWHU�DQG�TXDOLW\�

RI�WKH�WHDFKLQJ�DQG�OHDUQLQJ�SURFHVV"�'XH�WR�WKH�KWPO�EDVHG�QDWXUH�RI�WKH�Y8:6��L�H��%ODFNERDUG�/HDUQ��
GLVFXVVLRQ�WRRO��VRPH�HIIRUW�ZDV�UHTXLUHG�WR�HQVXUH�WKDW�SRVWV�ZHUH�QRW�RYHUO\�µWH[W�GHQVH¶��DQG�WKDW��LQ�
SDUWLFXODU��WKH\�KDG�D�ZHOO�RUJDQLVHG��UHDGDEOH�DQG�YLVXDOO\�DSSHDOLQJ�RU�LQVWUXFWLYH�VW\OH��7KLV�XVXDOO\�
LQYROYHG�WKH�XVH�RI�HPEHGGHG�JUDSKLFV�ILOHV�RU�SKRWRV�RI�KDQGZULWWHQ�FDOFXODWLRQV�RU�GLDJUDPV��$�
GLVDGYDQWDJH�PLJKW�EH�WKH�ODFN�RI�LQWHUSHUVRQDO�G\QDPLVP�DQG�FRQFHSWXDO�µZD\ILQGLQJ¶�WKDW�RIWHQ�
FKDUDFWHULVHV�UHDO�WLPH�LQWHUDFWLRQ��6HUHQGLSLWRXV�GLVFRYHU\�DQG�RSSRUWXQLWLHV�IRU�VRFLDOO\�FRQVWUXFWHG�
OHDUQLQJ�PLJKW�DOVR�EH�FRPSURPLVHG�LQ�WKH�DEVHQFH�RI�LQVWDQW�RU�LPPHGLDWH�WZR�ZD\�FRPPXQLFDWLRQ��DV�
PLJKW�RSSRUWXQLWLHV�IRU�µQLSSHG�LQ�WKH�EXG¶�FRUUHFWLRQ�RI�OHDUQHUV¶�PLVFRQFHSWLRQV��$GYDQWDJHV�PLJKW�
LQFOXGH�WKH�IDFW�WKDW�GHOD\HG�UHVSRQVHV�DOORZ�WHDFKHUV�DQG�VWXGHQWV�WR�SURSHUO\�GLJHVW�LQIRUPDWLRQ�JLYHQ�WR�
WKHP�DQG�WR�FDUHIXOO\�FUDIW�UHSOLHV��3HHU�LQYROYHPHQW�LQ�WKH�TXHVWLRQ�DQG�DQVZHU�SURFHVV�PLJKW�DOVR�EH�PRUH�
PDQDJHDEOH�DQG�ULJRURXV��IURP�WKH�PRGHUDWRUV¶�YLHZSRLQW��LQ�FDVHV�ZKHUH�PRGHUDWRUV�KDYH�WLPH�WR�LQWHUYHQH�
DQG�FRUUHFW�RU�H[WHQG�µVROXWLRQV¶�YROXQWHHUHG�E\�VWXGHQWV��

�� +RZ�VKRXOG�WKH�PRGHUDWRU�SRVLWLRQ�WKHPVHOYHV�LQ�WKH�DV\QFKURQRXV�VSDFH"�6KRXOG�WKH\�EH�GLVFLSOLQH�H[SHUWV�
RU�µILQDO�DUELWHUV¶�ZKR�SURYLGH�GHILQLWLYH�DGYLFH�RQ�PDWWHUV�RI�FRQWHQW"�2U�VKRXOG�WKH\�RFFXS\�WKH�VSDFH�
µOLJKWO\¶�DQG�DOORZ�URRP�IRU�LQIRUPDO��H[SHULPHQWDO�RU�VSHFXODWLYH�PRGHV�RI�LQVWUXFWLRQ"�$QG�LQ�ZKDW�ZD\V�
LV�WKH�QDWXUH�RI�WKH�GLDORJXH�EHWZHHQ�WHDFKHUV�DQG�VWXGHQWV�DIIHFWHG�LQ�HDFK�RI�WKHVH�FDVHV"��2QH�RI�WKH�
DXWKRUV�DGPLWV�WR�KDYLQJ�IHOW�VRPH�SUHVVXUH�WR�PDNH�HYHU\�UHVSRQVH�WR�VWXGHQW�TXHVWLRQV�DXWKRULWDWLYH�DQG�
PDWKHPDWLFDOO\�SUHFLVH��NQRZLQJ�WKDW�DQ�XQVHHQ�DXGLHQFH�RI�OHDUQHUV�PLJKW�EH�UHDGLQJ�WKHP����

�� :KDW�H[SHFWDWLRQV�PLJKW�WKH�VWXGHQWV�KDYH�ZLWK�UHJDUG�WR�WXUQDURXQG�WLPH�IRU�WKHLU�SRVWHG�SUREOHPV"�+RZ�
VKRXOG�WKHVH�EH�PDQDJHG�LQ�FDVHV�ZKHUH�VWXGHQWV�UHTXLUH�UDSLG�UHVROXWLRQ�XQGHU�WKUHDW�RI�WKHLU�TXHU\�
EHFRPLQJ�LUUHOHYDQW��H�J��ZKHUH�WKH\�UHTXLUH�KHOS�ZLWK�DQ�LPSHQGLQJ�DVVHVVPHQW�WDVN��RU�WKH�QHHG�IRU�
UHDVRQDEOH�OHYHOV�RI�LQVWUXFWLRQDO�FRQWLQXLW\�DQG�VWHDG\�RU�ZHOO�SDFHG�GHYHORSPHQW�WRZDUGV�D�VDWLVIDFWRU\�
DQVZHU"���

�� 6KRXOG�VWXGHQWV�EH�SURYLGHG�ZLWK�D�FRPSOHWH�µRQH�RII¶�DQVZHU�WR�WKHLU�TXHU\�RU�PLJKW�WKHLU�DV\QFKURQRXV�
OHDUQLQJ�EH�PRUH�SURGXFWLYH�LQ�WKH�FDVH�ZKHUH�WKH�PRGHUDWRU�XVHV�SURPSWV��KLQWV��SDUWLDO�RU�SDUDOOHO�DQVZHUV�
LQ�RUGHU�WR�RIIHU�D�JUDGXDO�XQIROGLQJ�RI�WKH�VROXWLRQ"�,Q�WKH�YHU\�HDUO\�SKDVH�RI�WKH�SLORW��RQH�RI�WKH�DXWKRUV�
DGRSWHG�WKH�IRUPHU�DSSURDFK��ZKLOH�WKH�RWKHU�DGRSWHG�WKH�ODWWHU��%RWK�HYHQWXDOO\�DJUHHG�WKDW�GLDORJXH�GULYHQ�
RU�FXHG�LQWHUDFWLRQ�ZLWK�VWXGHQWV�ZDV�SUHIHUDEOH�SHGDJRJLFDOO\�±�WKRXJK�WKH�TXHVWLRQ�RI�KRZ�WKH�OHDUQLQJ�
PDWHULDOV�JHQHUDWHG�PLJKW�EH�UHXVHG�LQ�DQ�)$4�RU�VHDUFKDEOH�UHSRVLWRU\�UHPDLQV�RSHQ��

�
0DWKHPDWLFDO�QRWDWLRQ�
�
,Q�µ&RPPXQLFDWLQJ�0DWKHPDWLFV�RQ�WKH�,QWHUQHW��6\QFKURQRXV�DQG�$V\QFKURQRXV�7RROV¶��WKH�DXWKRUV�KLJKOLJKW�
WKH�FKDOOHQJHV�DVVRFLDWHG�ZLWK�GLVSOD\LQJ�DQG�PDQLSXODWLQJ�PDWKHPDWLFDO�QRWDWLRQ�RQ�WKH�LQWHUQHW��7KH\�FLWH�
VWXGLHV�WKDW�SRVLW�WKHVH�FKDOOHQJHV�DV�WKH�UHDVRQ�ZK\�µPDWKHPDWLFV�FRXUVHV�KDYH�EHHQ�OHVV�SUHYDOHQW�WKDQ�FRXUVHV�
IURP�RWKHU�FRQWHQW�DUHDV�WR�PRYH�RQOLQH¶��VHH�H�J��(QJHOEUHFKW�	�+DUGLQJ���������+RGJHV��������UHIHUV�WR�WKH�
GLIILFXOW\�RI�FRPPXQLFDWLQJ�RQOLQH�ZLWK�PDWKHPDWLFDO�QRWDWLRQ��QRWLQJ�WKDW�±�WR�ERUURZ�+RGJHV¶�DQG�+XQJHU¶V�
SKUDVLQJ��+RGJHV�	�+XQJHU��������S������±�WKLV�LV�µVHYHUHO\�KLQGHUHG�E\�WKH�VWDWH�RI�WKH�WRROV�DYDLODEOH�WR�DXWKRU�
VXFK�FRQWHQW¶��9DULRXV�PDUN�XS�V\VWHPV�DUH�FLWHG�DV�VROXWLRQV�WR�WKLV�SUREOHP��LQFOXGLQJ�0DWK0/�DQG�/D7H;�
YLD�VSHFLDOLVHG�JUDSKLFDO�XVHU�LQWHUIDFHV�WKDW�PLQLPLVH�WKH�QHHG�IRU�FRGH�EDVHG�HGLWLQJ����������
�
7KH�DXWKRUV�RI�µ'LDJUDPV�DQG�PDWK�QRWDWLRQ�LQ�H�OHDUQLQJ��JURZLQJ�SDLQV�RI�D�QHZ�JHQHUDWLRQ¶�UHIHU�WR�WKH�
µH[WUDQHRXV�FRJQLWLYH�ORDG¶�LPSRVHG�E\�µXQQHFHVVDU\�VWHSV�LQ�WKH�FRPPXQLFDWLRQ�SURFHVV¶�WKDW�DUH�FDXVHG�E\�
LQVHUWLRQ�RI�VSHFLDO�PDWKHPDWLFDO�V\PEROV�LQWR�RQOLQH�SRVWLQJV��6PLWK�	�)HUJXVRQ��������S��������7KH\�DOVR�
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QRWH�WKH�QHHG�IRU�RQOLQH�LQVWUXFWRUV�WR�EH�DEOH�WR�SXW�PDWKV�QRWDWLRQ�GLUHFWO\�LQWR�WKUHDGHG�GLVFXVVLRQV��UDWKHU�
WKDQ�DV�ILOH�DWWDFKPHQWV�RU�OLQNV��DQG�WR�EH�DEOH�WR�GUDZ�µTXLFN�FRQFHSWXDO�VNHWFKHV¶�ZLWKRXW�ORVLQJ�WKH�WKUHDG�RI�
D�GLVFXVVLRQ��S��������$Q�LQWHUHVWLQJ�GLVWLQFWLRQ�LV�GUDZQ�EHWZHHQ�0DWK0/�QRWDWLRQ�ZKLFK�µUHWDLQV�LWV�VHPDQWLF�
PDWKHPDWLFDO�PHDQLQJ¶��DQG�FDQ�WKHUHIRUH�EH�XVHG�DV�LQSXW�WH[W�IRU�JUDSKLFDO�RU�VFLHQWLILF�DSSOLFDWLRQV��DQG�
RWKHU�UHQGHULQJ�PRGHV��VXFK�DV�WKH�-DYD�EDVHG�:HE(4��ZKLFK�FDQQRW�UHDGLO\�VHUYH�WKLV�FRPSXWDWLRQDO�SXUSRVH�
�S��������$�VROXWLRQ�WR�WKH�SUREOHP�RI�GLVMRLQWHG�µV\PERO�LQVHUWLRQ¶�PHWKRGV�RI�PDWKHPDWLFDO�FRPPXQLFDWLRQ�LV�
D�YLUWXDO�ZKLWHERDUG�WKDW�DOORZV�IRU�FRPELQHG�XVH�RI�V\PEROV�DFFHVVLEOH�YLD�JUDSKLFDO�XVHU�LQWHUIDFH�PHQXV�DQG�
IUHHKDQG�WH[W�UHQGHUHG�YLD�D�WH[W�RU�SHQ�WRRO�����
�
7KLV�SDSHU¶V�DXWKRUV�DQWLFLSDWHG�WKDW�PDQ\�VWXGHQWV�ZRXOG�XVH�VWDQGDUG�NH\ERDUG�FKDUDFWHUV�WR�GHQRWH�
PDWKHPDWLFDO�RU�VWDWLVWLFDO�HOHPHQWV�LQ�WKHLU�Y8:6�GLVFXVVLRQ�SRVWV�±�HYHQ�WKRXJK�WKH�%ODFNERDUG�/HDUQ�
GLVFXVVLRQ�WRRO�RIIHUV�D�FRPSUHKHQVLYH�VHOHFWLRQ�RI�VSHFLDO�FKDUDFWHUV�VXFK�DV�*UHHN�OHWWHUV�DQG�FXSV�DQG�FDSV�
IRU�VHW�XQLRQ�DQG�LQWHUVHFWLRQ��+HQFH�PRGHUDWLRQ�RI�WKH�IRUXP�UHTXLUHG�IDFLOLW\�ZLWK�µVKRUWKDQG¶�FKDUDFWHUV�
GHQRWLQJ�RSHUDWLRQV�VXFK�DV�PXOWLSOLFDWLRQ���LQ�SODFH�RI�î��DQG�PDUN�XS�VXFK�DV�VXEVFULSW�DQG�VXSHUVFULSW��[B��
DQG�HA��LQ�SODFH�RI�[��DQG�H����6WXGHQWV�ZHUH�GLUHFWHG�WR�D�ZHE�UHVRXUFH�WKDW�LWHPLVHG�WKHVH�DQG�RWKHU�VXFK�
VKRUWKDQG�GHQRWDWLRQV��:KHUH�UHOHYDQW��WKH�DXWKRUV�HPEHGGHG�LPDJH��MSJ���:RUG�RU�/D7H;��3')��ILOHV�WR�IXOO\�
IXUQLVK�GLDJUDPV�RU�FDOFXODWLRQV�ZLWK�DQQRWDWHG�WH[W���
�
,Q�SUHSDULQJ�IRU�XVH�RI�WKH�µYLUWXDO�FODVVURRP¶��WKH�DXWKRUV�H[SORUHG�WKH�YDULRXV�ZKLWHERDUG�WRROV�ZLWKLQ�WKH�ZHE�
FRQIHUHQFLQJ�V\VWHP�%ODFNERDUG�&ROODERUDWH��:KLOH�WKH�V\QFKURQLVHG��PXOWL�XVHU�IDFLOLW\�RI�WKH�ZKLWHERDUG�
DOORZHG�IRU�µFROOHFWLYH¶�VWXGHQW�LQWHUDFWLRQ��/LVVDPDQ�HW�DO���������S��������DQG�HQDEOHG�VHDPOHVV�LQWHJUDWLRQ�RI�
µGLDJUDPV��IRUPXODV�PDWK�QRWDWLRQ�DQG�WH[W¶��6PLWK�	�)HUJXVRQ��������S��������LW�ZDV�DZNZDUG�WR�ZULWH�RU�GUDZ�
RQ�XVLQJ�RUGLQDU\�FRPSXWLQJ�WHFKQRORJ\�VXFK�DV�D�PRXVH�RU�ODSWRS�WRXFKSDG���%RWK�DXWKRUV�PDGH�XVH�RI�
JUDSKLFDO�WDEOHWV�ZKLFK�VLJQLILFDQWO\�LPSURYHG�WKHLU�GH[WHULW\�ZLWK�WKH�ZKLWHERDUG�WRRO�����
�
4XHVWLRQV�DQG�LVVXHV�WKDW�DURVH�IRU�WKH�PRGHUDWRUV�DUH�JLYHQ�EHORZ��
�
�� :KDW�H[SHFWDWLRQV�FDQ�WHDFKHUV�KDYH�ZLWK�UHJDUG�WR�VWXGHQWV¶�FRQILGHQFH�DQG�FRPSHWHQF\�LQ�XVLQJ�

VKRUWKDQG�FKDUDFWHUV�WR�GHQRWH�PDWKHPDWLFDO�V\PEROV�RU�ZLGJHWV��LQWHUIDFHV��DSSOLFDWLRQV�RU�WRROV�WKDW�
HQDEOH�WKH�XVH�RI�VRSKLVWLFDWHG�PDUN�XS"�+RZ�VKRXOG�VWXGHQWV�ODFNLQJ�VNLOO�LQ�WKLV�DUHD�EH�LQGXFWHG�LQWR�
RQOLQH�PDWKHPDWLFDO�FRPPXQLFDWLRQ"��

�� $UH�WKHUH�DQ\�PDWKHPDWLFDO�ODQJXDJH�FRQYHQWLRQV�RU�PRGHV�RI�H[SUHVVLRQ�WKDW�DUH�TXDOLWDWLYHO\�GLIIHUHQW�LQ�
DQ�RQOLQH�VHWWLQJ�DV�FRPSDUHG�WR�D�IDFH�WR�IDFH�VHWWLQJ��DQG�KRZ�FDQ�WKHVH�EH�RUJDQLVHG�DQG�PDGH�XQLIRUP�
DQG�RU�ULJRURXV"���
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V\QFKURQRXV�FRPPXQLFDWLRQ�WHFKQRORJLHV��WKH�DXWKRUV�SUHSDUHG�WKHPVHOYHV�IRU�WKH�LPSOHPHQWDWLRQ�RI�DQ�RQOLQH�
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