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�
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�

7KLV�SDSHU�SUHVHQWV�VHYHQ�EOHQGHG�V\QFKURQRXV�OHDUQLQJ�GHVLJQV�DQG�DUWLFXODWHV�SULQFLSOHV�IRU�
LPSOHPHQWDWLRQ�DV�HVSRXVHG�E\�WKH�WHDFKHUV�ZKR�HQDFWHG�WKHP��%OHQGHG�V\QFKURQRXV�OHDUQLQJ�
DSSURDFKHV�XVH�PHGLD�ULFK�V\QFKURQRXV�WHFKQRORJLHV�WR�HQDEOH�UHPRWH�DQG�IDFH�WR�IDFH�VWXGHQWV�WR�
FR�SDUWLFLSDWH�LQ�WKH�VDPH�OLYH�FODVVHV��$�ZLGH�UDQJH�RI�WHFKQRORJLHV��YLGHR�FRQIHUHQFLQJ��ZHE�
FRQIHUHQFLQJ��YLUWXDO�ZRUOGV���WDVNV��FROODERUDWLYH�HYDOXDWLRQ��JURXS�TXHVWLRQLQJ��FODVV�GLVFXVVLRQ��
SUREOHP�VROYLQJ��FROODERUDWLYH�GHVLJQ��DQG�OHYHOV�RI�VWXGHQW�LQWHUDFWLRQ��IURP�OLJKWZHLJKW�WR�
WLJKWO\�FRXSOHG��ZHUH�SUHVHQW�ZLWKLQ�WKH�EOHQGHG�V\QFKURQRXV�OHDUQLQJ�GHVLJQV��7KH�PDLQ�LVVXHV�
WKDW�WHDFKHUV�FRQIURQWHG�ZKHQ�WHDFKLQJ�EOHQGHG�V\QFKURQRXV�OHVVRQV�ZHUH�FRPPXQLFDWLRQ�LVVXHV�
DQG�LVVXHV�UHODWHG�WR�FRJQLWLYH�RYHUORDG�FDXVHG�E\�VSOLW�DWWHQWLRQ��.H\�SHGDJRJLFDO�SULQFLSOHV�IRU�
HQDFWPHQW�DV�LGHQWLILHG�E\�WKH�OHDG�WHDFKHUV�LQFOXGHG�WKH�QHHG�IRU�H[WHQVLYH�SUHSDUDWLRQ��FOHDU�
LQVWUXFWLRQV��FRPSRVXUH��IOH[LELOLW\��DGYDQFH�SUHSDUDWLRQ�RI�VWXGHQWV�DQG�VDYY\�XWLOLVDWLRQ�RI�
VXSSRUW�VWDII��7KHVH�ILQGLQJV�UHSUHVHQW�LQLWLDO�UHVXOWV�IURP�DQ�2IILFH�RI�/HDUQLQJ�DQG�7HDFKLQJ�
SURMHFW�HQWLWOHG�µ%OHQGHG�V\QFKURQLFLW\��8QLWLQJ�RQ�FDPSXV�DQG�GLVWULEXWHG�OHDUQHUV�XVLQJ�PHGLD�
ULFK�UHDO�WLPH�FROODERUDWLRQ�WRROV¶��IXUWKHU�GHWDLOV�DYDLODEOH�DW�KWWS���ZZZ�EOHQGV\QF�RUJ����

�
.H\ZRUGV��EOHQGHG�V\QFKURQRXV�OHDUQLQJ��YLGHR�FRQIHUHQFLQJ��ZHE�FRQIHUHQFLQJ��YLUWXDO�ZRUOGV�
�

,QWURGXFWLRQ�
�
7KH�WUDGLWLRQDO�QRWLRQV�RI�WKH�RQ�FDPSXV�XQLYHUVLW\�H[SHULHQFH�DUH�FKDQJLQJ��ZLWK�PDQ\�VWXGHQWV�FKRRVLQJ�WR�
SDUWLFLSDWH�ZKROO\�RU�SDUWLDOO\�DZD\�IURP�WKHLU�LQVWLWXWLRQV¶�FDPSXVHV��*RVSHU��*UHHQ��0F1HLOO��3KLOOLSV��3UHVWRQ�
	�:RR���������7KH�GHFLVLRQ�E\�PDQ\�VWXGHQWV�WR�QRW�DWWHQG�FODVVHV�RU�WR�HQURO�LQ�RQOLQH�RU�GLVWDQFH�PRGH�LV�
GULYHQ�E\�OLIHVW\OH�GHPDQGV�HQFRPSDVVLQJ�LQWHQVLYH�DQG�RIWHQ�LUUHJXODU�ZRUN��IDPLO\�DQG�VRFLDO�FRPPLWPHQWV�
�-DPHV��.UDXVH�	�-HQQLQJV���������$V�D�UHVXOW�RI�WKHVH�FKDQJHV�LQ�DWWHQGDQFH�SDWWHUQV�DQG�HQUROPHQW�PRGHV��
XQLYHUVLWLHV�QHHG�WR�ILQG�QHZ�ZD\V�WR�HQJDJH�VWXGHQWV�LQ�OHDUQLQJ�DFWLYLWLHV�WKDW�FDQ�EH�HIIHFWLYHO\�XQGHUWDNHQ�
LUUHVSHFWLYH�RI�WKHLU�JHRJUDSKLF�ORFDWLRQ��$�NH\�FKDOOHQJH�LV�WKH�SURYLVLRQ�RI�FROODERUDWLYH�OHDUQLQJ�DFWLYLWLHV��
ZKLFK�DUH�D�FRUQHUVWRQH�RI�FRQWHPSRUDU\�VRFLDO�FRQVWUXFWLYLVW�SHGDJRJLFDO�DSSURDFKHV�DQG�ZKLFK�DUH�DOVR�
HVVHQWLDO�LQ�SUHSDULQJ�JUDGXDWHV�IRU�WKH�PRGHUQ�ZRUNSODFH��'LOOHQERXUJ��������*RRGVHOO��0DKHU��7LQWR��6PLWK�	�
0DF*UHJRU���������
�
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7R�GDWH��UHPRWH�VWXGHQWV�KDYH�WHQGHG�WR�EH�VXSSRUWHG�LQ�WKHLU�OHDUQLQJ�SULPDULO\�WKURXJK�DV\QFKURQRXV�DFWLYLWLHV�
DQG�UHVRXUFHV�VXFK�DV�UHFRUGHG�OHFWXUHV��HOHFWURQLF�GRFXPHQWV��DQG�GLVFXVVLRQ�IRUXPV�SURYLGHG�ZLWKLQ�D�OHDUQLQJ�
PDQDJHPHQW�V\VWHP��/06���+RZHYHU��WKHVH�DV\QFKURQRXV�PHWKRGV�PD\�QRW�SURYLGH�HIIHFWLYH�VXSSRUW�IRU�
OHDUQLQJ�LQ�FDVHV�ZKHUH�VWXGHQWV�QHHG�WR�HQJDJH�LQ�UHDO�WLPH�FRQYHUVDWLRQV��ZKHUH�WKH\�QHHG�WR�UDSLGO\�VKDUH�
DXGLR�YLVXDO�FRQWHQW��RU�ZKHUH�SUHVHQFH�DQG�FRPPXQLW\�DUH�LPSRUWDQW�HOHPHQWV�RI�WKH�OHDUQLQJ�HSLVRGH��7KH�IDFW�
WKDW�UHPRWH�VWXGHQWV�PD\�QRW�EH�UHFHLYLQJ�DQ�HTXLYDOHQW�HGXFDWLRQ�WR�WKHLU�RQ�FDPSXV�FRXQWHUSDUWV�KDV�EHHQ�
LGHQWLILHG�DV�DQ�LVVXH�E\�$XVWUDOLD¶V�7HUWLDU\�(GXFDWLRQ�4XDOLILFDWLRQ�6WDQGDUGV�$JHQF\��7(46$���������

,Q�WKLV�FRQWH[W��OHDUQLQJ�GHVLJQV�XVLQJ�PHGLD�ULFK�UHDO�WLPH�FRPPXQLFDWLRQ�WRROV�VXFK�DV�YLGHR�FRQIHUHQFLQJ�
�ERWK�GHVNWRS�±�H�J��6N\SH�±�DQG�URRP�EDVHG���ZHE�FRQIHUHQFLQJ��H�J��$GREH�&RQQHFW��%ODFNERDUG�&ROODERUDWH��
:LPED��DQG��'�YLUWXDO�ZRUOGV��H�J��6HFRQG�/LIH��KDYH�EHFRPH�LQFUHDVLQJO\�SRSXODU��%RZHU��.HQQHG\��
'DOJDUQR��/HH��.HQQH\�	�GH�%DUED���������WKHLU�V\QFKURQRXV�DQG�PXOWLPRGDO�QDWXUH�FDQ�EH�XVHG�WR�IDFLOLWDWH�
HIILFLHQW�GLVFXVVLRQ��FRQWHQW�H[FKDQJH�DQG�LGHQWLW\�UHSUHVHQWDWLRQ���6HH�%RZHU��.HQQHG\��'DOJDUQR�	�/HH�������
IRU�D�PRUH�GHWDLOHG�DUJXPHQW�DERXW�WKH�SRWHQWLDO�RI�PHGLD�ULFK�V\QFKURQRXV�WRROV�ZLWKLQ�WKH�SUREOHP�FRQWH[W���
0RUHRYHU��DV�FDQ�EH�VHHQ�LQ�WKH�EULHI�OLWHUDWXUH�UHYLHZ�EHORZ��VRPH�DFDGHPLFV�DUH�VWDUWLQJ�WR�XVH�EOHQGHG�
V\QFKURQRXV�OHDUQLQJ�DSSURDFKHV�DV�D�PHDQV�RI�VLPXOWDQHRXVO\�HQJDJLQJ�UHPRWH�DQG�IDFH�WR�IDFH�VWXGHQWV�LQ�WKH�
VDPH�OLYH�H[SHULHQFH�XVLQJ�WKHVH�PHGLD�ULFK�UHDO�WLPH�WHFKQRORJLHV��7KLV�SURYLGHV�UHPRWH�VWXGHQWV�ZLWK�WKH�
DELOLW\�WR�SDUWLFLSDWH�LQ�OLYH�RQ�FDPSXV�FODVVHV��WKXV�DGGUHVVLQJ�WKH�HTXLYDOHQFH�RI�H[SHULHQFH�LVVXHV�LGHQWLILHG�
E\�7(46$��
�
7KLV�VWXG\�H[DPLQHG�VHYHQ�EOHQGHG�V\QFKURQRXV�OHDUQLQJ�GHVLJQV�DQG�WKH�LQVLJKWV�RI�WKH�WHDFKHUV�WKDW�HQDFWHG�
WKHP��ZLWK�WKH�JRDO�RI�KHOSLQJ�WR�LQIRUP�DQG�UHILQH�EOHQGHG�V\QFKURQRXV�OHDUQLQJ�SUDFWLFHV��,W�LV�SDUW�RI�DQ�
$XVWUDOLDQ�2IILFH�RI�/HDUQLQJ�DQG�7HDFKLQJ�,QQRYDWLRQ�DQG�'HYHORSPHQW�SURMHFW�HQWLWOHG�µ%OHQGHG�
V\QFKURQLFLW\��8QLWLQJ�RQ�FDPSXV�DQG�GLVWULEXWHG�OHDUQHUV�XVLQJ�PHGLD�ULFK�UHDO�WLPH�FROODERUDWLRQ�WRROV¶�
�SOHDVH�UHIHU�WR�KWWS���ZZZ�EOHQGV\QF�RUJ��IRU�IXUWKHU�LQIRUPDWLRQ�DERXW�WKH�SURMHFW���
�
5HVHDUFK�DQG�GHYHORSPHQWV�LQ�EOHQGHG�V\QFKURQRXV�OHDUQLQJ�
�
(GXFDWLRQDO�UHVHDUFKHUV�SURSRVH�VHYHUDO�EHQHILWV�RI�XVLQJ�EOHQGHG�V\QFKURQRXV�OHDUQLQJ�DSSURDFKHV��,W�HQDEOHV�
HTXLW\�RI�DFFHVV�IRU�VWXGHQWV�ZKR�DUH�JHRJUDSKLFDOO\�LVRODWHG�RU�FDQQRW�SK\VLFDOO\�DWWHQG�FODVVHV�GXH�WR�OLIH�
GHPDQGV��1RUEHUJ���������)RU�LQVWDQFH��EOHQGHG�V\QFKURQRXV�OHDUQLQJ�HQDEOHV�SHRSOH�ZKR�FDQQRW�EH�SUHVHQW�LQ�
SHUVRQ�EHFDXVH�WKH\�DUH�ZRUNLQJ�IXOO�WLPH��QHHG�WR�PLQG�FKLOGUHQ��RU�DUH�LOO�WR�VWLOO�SDUWLFLSDWH�LQ�RQ�FDPSXV�
OHDUQLQJ�H[SHULHQFHV��3RSH���������,UYLQH��������VHH�DOVR�,UYLQH��&RGH�	�5LFKDUGV��������IUDPHV�WKH�DUJXPHQW�
IRU�ZKDW�VKH�FDOOV�µPXOWL�DFFHVV�OHDUQLQJ¶�DV�EHLQJ�RQH�RI�DGGUHVVLQJ�VWXGHQWV¶�QHHG�IRU�IOH[LELOLW\�DQG�FKRLFH�E\�
DIIRUGLQJ�WKHP�WKH�DELOLW\�WR�VHOHFW�DQG�FXVWRPLVH�WKH�PRGDOLW\�RU�PRGDOLWLHV�WKURXJK�ZKLFK�WKH\�DFFHVV�FODVVHV��
UHJDUGOHVV�RI�WKHLU�HQUROPHQW�PRGH��0RUHRYHU��EOHQGHG�V\QFKURQRXV�OHDUQLQJ�DFFRUGV�ZLWK�HYLGHQFH�LQGLFDWLQJ�
EHWWHU�FRXUVH�DQG�SURJUDP�FRPSOHWLRQ�UDWHV�IRU�VWXGHQWV�ZKR�SDUWDNH�LQ�V\QFKURQRXV�LQWHUDFWLRQV�ZLWK�WKHLU�
WHDFKHU�DQG�SHHUV�UDWKHU�WKDQ�UHO\LQJ�VROHO\�RQ�DV\QFKURQRXV�FRPPXQLFDWLRQ��1RUEHUJ��������VHH�DOVR�3RZHU��
������3RZHU�	�9DXJKDQ���������,W�FDQ�DOORZ�SDUWLFLSDQWV�WR�H[SHULHQFH�DQ�LQVWUXFWRU¶V�OHVVRQ��DVN�DQG�DQVZHU�
TXHVWLRQV��RIIHU�FRPPHQWV�LQ�FODVV�DQG�JHQHUDOO\�DOORZ�HQJDJHPHQW�³LQ�D�VLPLODU�PDQQHU�WR�RQ�FDPSXV�VWXGHQWV´�
�:KLWH��5DPLUH]��6PLWK�	�3ORQRZVNL��������S�������%OHQGHG�V\QFKURQRXV�OHDUQLQJ�KDV�DOVR�EHHQ�XVHG�LQ�OHVV�
VWUXFWXUHG�WHDFKLQJ�FRQWH[WV��VXFK�DV�WR�SURPRWH�GLVFXVVLRQ�DQG�FRRSHUDWLYH�OHDUQLQJ�LQ�JUDGXDWH�DQG�KLJKHU�
GHJUHH�UHVHDUFK�FODVVHV��5RVHWK��$NFDRJOX�	�=HOOQHU��������6WHZDUW��+DUORZ�	�'H%DFFR���������%OHQGHG�
V\QFKURQRXV�OHDUQLQJ�FDQ�EH�XVHG�WR�FUHDWH�DQ�HQKDQFHG�VHQVH�RI�FRPPXQLW\�EHWZHHQ�UHPRWH�DQG�IDFH�WR�IDFH�
SDUWLFLSDQWV��/LGVWRQH�	�6KLHOG���������
�
7KHUH�LV�ZLGH�YDULHW\�LQ�WKH�WRROV�DQG�DIIRUGDQFHV�XVHG�WR�IDFLOLWDWH�EOHQGHG�V\QFKURQRXV�OHDUQLQJ��([DPSOHV�
LQFOXGH�ZHE�FRQIHUHQFLQJ�V\VWHPV�OLNH�%ODFNERDUG�&ROODERUDWH��6SDQQ��������DQG�6DED�&HQWUD��:KLWH�HW�DO���
�������YLUWXDO�ZRUOGV�OLNH�6HFRQG�/LIH��%HOWUiQ�6LHUUD��*XWLpUUH]�	�*DU]yQ�&DVWUR���������FKDW�URRPV�ZLWK�YLGHR�
IHHGV��/LGVWRQH�	�6KLHOG���������DQG�HYHQ�FXVWRP�EXLOW�V\VWHPV�FRPSULVHG�RI�WRROV�OLNH�(WKHUSDG��*RRJOH�
+DQJRXWV��3LD]]D�DQG�RQOLQH�IRUPV��5RVHWK�HW�DO����������7KH�ZD\�LQ�ZKLFK�WRROV�DUH�RUJDQLVHG�DQG�DUUDQJHG�LQ�
PXOWLPRGDO�FOXVWHUV�LPSDFWV�XSRQ�KRZ�WKH\�DUH�XVHG��)RU�H[DPSOH��/LGVWRQH�DQG�6KLHOG��������FRPPHQW�WKDW�
WKHLU�µSRVWDJH�VWDPS¶�VL]HG�YLGHR�IHHG�RI�WKH�FODVVURRP�ZDV�XVHG�DV�D�µFXHLQJ¶�GHYLFH�WR�HQKDQFH�D�VHQVH�RI�
FRQQHFWHGQHVV�IRU�GLVWDQFH�VWXGHQWV�XVLQJ�WH[W�FKDW��DV�RSSRVHG�WR�EHLQJ�XVHG�DV�D�WUDQVPLVVLRQ�GHYLFH�IRU�
FRQWHQW�DQG�LQWHUDFWLRQ��S�������
�
7KH�SHUIRUPDQFH�RI�WKH�SODWIRUP�LQ�WHUPV�RI�IXQFWLRQDOLW\�DQG�UHOLDELOLW\�LV�VLPLODUO\�FULWLFDO�WR�WKH�HIIHFWLYHQHVV�
RI�WKH�OHVVRQ��:KLWH�HW�DO����������/DJV�LQ�DXGLR��IRU�H[DPSOH��FDQ�EH�KLJKO\�GHWULPHQWDO�WR�WKH�VXFFHVV�RI�
EOHQGHG�V\QFKURQRXV�OHDUQLQJ�DFWLYLWLHV��:KLWH�HW�DO����������7KLV�FDQ�OHDG�WR�WHDFKHUV�FKRRVLQJ�ORZ�EDQGZLWK�
WRROV�VXFK�DV�WH[W�FKDW�RYHU�KLJKHU�EDQGZLGWK�RSWLRQV�VXFK�DV�DXGLR�DQG�YLGHR��/LGVWRQH�	�6KLHOG���������
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&DSWXULQJ�DSSURSULDWH�YLGHR�IHHGV�DV�WKH�WHDFKHU�PRYHV�DURXQG�WKH�FODVV�FDQ�DOVR�EH�SUREOHPDWLF��:KLWH�HW�DO���
�������&DUH�PXVW�EH�WDNHQ�WR�HQVXUH�WKDW�WKH�IDFH�WR�IDFH�FODVVURRP�H[SHULHQFH�LV�QRW�DGYHUVHO\�DIIHFWHG�E\�WKH�
WHFKQRORJ\�LQWHUIHULQJ�ZLWK�QRUPDO�OHVVRQ�DFWLYLWLHV�RU�WKH�WHDFKHU�EHLQJ�RYHUO\�GLVWUDFWHG��:KLWH�HW�DO����������
�
$WWHPSWLQJ�WR�WHDFK�UHPRWH�DQG�IDFH�WR�IDFH�VWXGHQWV�VLPXOWDQHRXVO\�FDQ�UHVXOW�LQ�DQ�H[SRQHQWLDO�LQFUHDVH�LQ�
WHDFKLQJ�GHPDQGV��1RUEHUJ���������)RU�WKLV�UHDVRQ��LW�PD\�EH�QHFHVVDU\�WR�OLPLW�VWXGHQW�QXPEHUV�LQ�RUGHU�IRU�
WHDFKHUV�WR�HIIHFWLYHO\�PDQDJH�DQG�VXSSRUW�WKH�EOHQGHG�V\QFKURQRXV�OHDUQLQJ�H[SHULHQFH��:KLWH�HW�DO����������
6WXGHQW�WHFKQLFDO�VNLOOV�DQG�IDPLOLDULW\�ZLWK�WKH�FRPPXQLFDWLRQ�SODWIRUP�DUH�LVVXHV�WKDW�ZDUUDQW�FRQVLGHUDWLRQ�
EHIRUH�DWWHPSWLQJ�WR�WHDFK�XVLQJ�EOHQGHG�V\QFKURQRXV�OHDUQLQJ�DSSURDFKHV��:KLWH�HW�DO����������
�
7KH�XVH�RI�D�WHDFKLQJ�DVVLVWDQW�LV�RIWHQ�FULWLFDO�WR�WKH�VXFFHVV�RI�EOHQGHG�V\QFKURQRXV�OHDUQLQJ�H[SHULHQFHV��
EHFDXVH�WKH\�FDQ�DWWHQG�WR�WHFKQRORJ\�UHODWHG�SUREOHPV�DQG�RWKHU�LVVXHV�QRW�UHODWHG�WR�WKH�FRUH�DVSHFWV�RI�WKH�
OHVVRQ��:KLWH�HW�DO����������,W�KDV�EHHQ�VXJJHVWHG�WKDW�LQFUHDVLQJ�WKH�UDWLR�RI�WHDFKLQJ�DVVLVWDQWV�WR�SDUWLFLSDQWV�
PD\�EH�QHFHVVDU\�WR�PLQLPLVH�GLVUXSWLRQV�WR�OHVVRQV��:KLWH�HW�DO����������+DYLQJ�PXOWLSOH�WHDFKHUV�LQYROYHG�LQ�
FODVV�GLVFXVVLRQV�FDQ�DOVR�OHDG�WR�D�ULFKHU�OHDUQLQJ�H[SHULHQFH�IRU�VWXGHQWV��/LGVWRQH�	�6KLHOG���������
�
7R�GDWH��WKHUH�KDYH�QRW�EHHQ�DQ\�FROOHFWLYH�FDVH�VWXGLHV�RI�EOHQGHG�V\QFKURQRXV�OHDUQLQJ�GRFXPHQWHG�LQ�WKH�
OLWHUDWXUH�WKDW�FDQ�EH�XVHG�DV�D�EDVLV�WR�XQGHUVWDQG�KRZ�WR�HQKDQFH�SUDFWLFH�LQ�WKLV�DUHD��
�
0HWKRG�
�
&DVH�VWXG\�SDUWQHUV�ZHUH�VHOHFWHG�IURP�������UHVSRQVHV�WR�D�����������VXUYH\�RI�$XVWUDOLDQ�DQG�1HZ�=HDODQG�
HGXFDWRUV�RQ�WKHLU�XVH�RI�PHGLD�ULFK�V\QFKURQRXV�WHFKQRORJLHV��VHH�%RZHU�HW�DO����������&ULWHULD�IRU�VHOHFWLRQ�RI�
FDVH�VWXG\�SDUWQHUV�LQFOXGHG���D��ZKHWKHU�WKH\�ZHUH�V\QFKURQRXVO\�XQLWLQJ�IDFH�WR�IDFH�DQG�UHPRWH�VWXGHQWV�
XVLQJ�ULFK�PHGLD�WHFKQRORJLHV���E��WKH�H[WHQW�WR�ZKLFK�WKH�FDVH�LQYROYHG�KLJK�TXDOLW\�SHGDJRJLFDO�SUDFWLFHV��DQG�
�F��WKH�PDWXULW\�RI�WKH�GHVLJQ�LQ�WHUPV�RI�QXPEHU�RI�LPSOHPHQWDWLRQV��&DVHV�ZHUH�DOVR�VHOHFWHG�VR�DV�WR�UHSUHVHQW�
D�UDQJH�RI�WHFKQRORJLHV�DQG�GLVFLSOLQH�DUHDV��'LVFXVVLRQV�ZHUH�KHOG�ZLWK�SRWHQWLDO�FDVH�VWXG\�SDUWQHUV�WR�
GHWHUPLQH�DSSURSULDWHQHVV�IRU�LQFOXVLRQ�LQ�WKH�SURMHFW�DQG�ZLOOLQJQHVV�WR�SDUWLFLSDWH��7KLV�UHVXOWHG�LQ�WKH�
VHOHFWLRQ�RI�VHYHQ�FDVH�VWXG\�SDUWQHUV��3ULRU�WR�FDVH�VWXG\�REVHUYDWLRQV��WKH�SURMHFW�WHDP�ZRUNHG�ZLWK�FDVH�VWXG\�
SDUWQHUV�WR�UHIOHFW�XSRQ�DQG�LQ�VRPH�FDVHV�UHILQH�WKH�SHGDJRJLFDO�DQG�WHFKQRORJLFDO�DVSHFWV�RI�WKH�EOHQGHG�
V\QFKURQRXV�OHDUQLQJ�GHVLJQV��+RZHYHU��LW�LV�LPSRUWDQW�WR�QRWH�WKDW�WKH�H[WHQW�WR�ZKLFK�GHVLJQV�ZHUH�DGMXVWHG�
ZDV�DOZD\V�DW�WKH�GLVFUHWLRQ�RI�WKH�FDVH�VWXG\�SDUWQHUV��
�
6HYHUDO�VRXUFHV�RI�GDWD�ZHUH�FROOHFWHG�IURP�HDFK�FDVH�VWXG\�DV�SDUW�RI�WKH�SURMHFW��7KLV�LQFOXGHG���D��D�SUH�
REVHUYDWLRQ�WHDFKHU�GRFXPHQWHG�RYHUYLHZ�RI�WKH�FDVH�DV�LW�KDG�EHHQ�LPSOHPHQWHG�LQ�WKH�SDVW���E��SUH�
REVHUYDWLRQ�WHDFKHU�LQWHUYLHZV�LQ�RUGHU�WR�GHWHUPLQH�WKH�UDWLRQDOH�IRU�WKH�GHVLJQV�DV�ZHOO�DV�WHDFKHUV¶�LQVLJKWV�
LQWR�WKH�EOHQGHG�V\QFKURQRXV�OHDUQLQJ�DSSURDFK���F��YLGHR�DQG�VFUHHQ�UHFRUGLQJ�RI�WKH�EOHQGHG�V\QFKURQRXV�
OHDUQLQJ�OHVVRQV���G��UHVHDUFKHU�REVHUYDWLRQV�RI�WKH�OHVVRQV���H��SRVW�REVHUYDWLRQ�VWXGHQW�VXUYH\�UHVSRQVHV���I��
SRVW�REVHUYDWLRQ�VWXGHQW�IRFXV�JURXS�LQWHUYLHZV��DQG��J��SRVW�REVHUYDWLRQ�WHDFKHU�LQWHUYLHZV��7KH�VXPPDU\�RI�
HDFK�RI�WKH�GHVLJQV�ZDV�GHULYHG�IURP�WKH�SUH�REVHUYDWLRQ�WHDFKHU�GRFXPHQWHG�RYHUYLHZV��WKH�UHVHDUFKHU�
REVHUYDWLRQV�RI�WKH�OHVVRQV��DQG�WKH�YLGHR�DQG�VFUHHQ�UHFRUGLQJV�RI�WKH�EOHQGHG�V\QFKURQRXV�OHDUQLQJ�OHVVRQV��
7KH�SURMHFW�WHDP�ZRUNHG�FROOHFWLYHO\�WR�FRPSRVH�WKH�OHVVRQ�VXPPDULHV�DQG�XVHG�WKH�PXOWLSOH�GDWD�VRXUFHV�WR�
WULDQJXODWH�DQG�FURVV�YDOLGDWH�WKH�DFFXUDF\�RI�GHVFULSWLRQV��
�
7KH�H[DPLQDWLRQ�RI�WHDFKHU�SHUFHSWLRQV�RI�EOHQGHG�V\QFKURQRXV�OHDUQLQJ�LVVXHV�DQG�SULQFLSOHV�ZDV�EDVHG�XSRQ�
WHDFKHU�UHVSRQVHV�WR�WKH�SUH�REVHUYDWLRQ�LQWHUYLHZ�TXHVWLRQV�WKDW�IRFXVHG�RQ�EOHQGHG�V\QFKURQRXV�OHDUQLQJ�
SUREOHPV�DV�ZHOO�DV�WKH�NH\�VWUDWHJLHV�WKDW�WKH\�HPSOR\��3HUWLQHQW�DVSHFWV�RI�WKH�WUDQVFULEHG�WHDFKHU�SUH�
LQWHUYLHZV�ZHUH�H[WUDFWHG�DQG�WKHQ�FODVVLILHG�XVLQJ�DQ�RSHQ�FRGLQJ�SKDVH�WR�GHWHUPLQH�SUHOLPLQDU\�DQDO\WLF�
FDWHJRULHV��1H[W��D[LDO�FRGLQJ�ZDV�FDUULHG�RXW�WR�GHWHUPLQH�HPHUJHQW�WKHPHV�DQG�UHILQH�FDWHJRULVDWLRQV��/DVWO\��D�
VHOHFWLYH�FRGLQJ�SKDVH�VXSSRUWHG�UHSUHVHQWDWLRQ�RI�WKH�FRQFHSWXDO�FRGLQJ�FDWHJRULHV�IRU�UHSRUWLQJ�SXUSRVHV���6HH�
1HXPDQ�������IRU�IXUWKHU�GHWDLOV�RQ�WKLV�DSSURDFK���7KH�EOHQGHG�V\QFKURQRXV�OHDUQLQJ�GHVLJQV�DUH�GHVFULEHG�
EHORZ��IROORZHG�E\�DQ�H[SOLFDWLRQ�RI�SHGDJRJLFDO�LVVXHV�DQG�VWUDWHJLHV�HVSRXVHG�E\�WKH�WHDFKHUV��
�
%OHQGHG�6\QFKURQRXV�/HDUQLQJ�'HVLJQV�
�
/HDUQLQJ�GHVLJQ�����:HE�FRQIHUHQFLQJ�WR�GHYHORS�LQYHVWPHQW�XQGHUVWDQGLQJ��FROODERUDWLYH�
HYDOXDWLRQ�WDVN��
�
,Q�WKLV�OHDUQLQJ�GHVLJQ��D�VPDOO�WHDP�RI�ILQDQFH�DQG�DFWXDULDO�VWXGLHV�DFDGHPLFV�LPSOHPHQWHG�D�FROODERUDWLYH�
HYDOXDWLRQ�DFWLYLW\�XVLQJ�WKH�$GREH�&RQQHFW�ZHE�FRQIHUHQFLQJ�V\VWHP��$IWHU�WKH�WHDFKHU�EULHIO\�LQWURGXFHG�WKH�
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WDVN��UHPRWH�DQG�IDFH�WR�IDFH�VWXGHQWV�ZHUH�UDQGRPO\�JURXSHG�LQWR�WZR�EUHDNRXW�URRPV�ZKHUH�WKH\�ZHUH�DVNHG�
WR�HYDOXDWH�WKH�ZULWWHQ�UHVSRQVHV�RI�WZR�SDVW�VWXGHQWV�WR�DQ�H[DPLQDWLRQ�TXHVWLRQ��7KH�VWXGHQWV�QHJRWLDWHG�PDUNV�
IRU�WKH�UHVSRQVHV�XVLQJ�WH[W�FKDW�DQG�VXPPDULVHG�ILQGLQJV�DERXW�H[DPLQDWLRQ�WHFKQLTXH�LQ�D�QRWHV�µSRG¶��VXE�
ZLQGRZ���7KH�UDQGRP�JURXSLQJ�PHDQW�WKDW�SHRSOH�LQ�WKH�ORFDO�FODVVURRP�GLG�QRW�QHFHVVDULO\�KDYH�WKH�
RSSRUWXQLW\�WR�WDON�ZLWK�RQH�DQRWKHU��+RZHYHU��XVLQJ�WKH�ZHE�FRQIHUHQFLQJ�V\VWHP�LQ�WKLV�ZD\�µOHYHOOHG�WKH�
SOD\LQJ�ILHOG¶�IRU�UHPRWH�SDUWLFLSDQWV�LQ�WHUPV�RI�DFFHVV�DQG�LQWHUDFWLRQ��$�ODFN�RI�VWXGHQW�XQGHUVWDQGLQJ�RI�KRZ�
WR�RSHUDWH�WKH�WHFKQRORJ\�LQLWLDOO\�LQWHUIHUHG�ZLWK�WKHLU�DELOLW\�WR�XQGHUWDNH�WKH�H[HUFLVH��$�WHDFKLQJ�DLGH�
SURYLGHG�VXEVWDQWLDO�RSHUDWLRQDO�DVVLVWDQFH�WR�HQVXUH�WKDW�UHPRWH�VWXGHQWV�ZHUH�UHFHLYLQJ�DOO�WHDFKHU�
FRPPXQLFDWLRQV�DQG�ZHUH�DEOH�WR�FRQWULEXWH�WR�GLVFXVVLRQV��7KH�WHDFKHU��ZLWK�WKH�DVVLVWDQFH�RI�WKH�WHDFKLQJ�
DLGH��ZDV�WKHQ�DEOH�WR�VKDUH�JURXSV¶�ILQGLQJV�DQG�GLVFXVV�WKHP�ZLWK�WKH�FODVV��7KH�EOHQGHG�V\QFKURQRXV�OHDUQLQJ�
GHVLJQ�GLG�LQ�IDFW�HQDEOH�UHPRWH�DQG�IDFH�WR�IDFH�VWXGHQWV�WR�VXFFHVVIXOO\�FRPSOHWH�WKH�FROODERUDWLYH�HYDOXDWLRQ�
DFWLYLW\��
�

�
�

�

�
�

)LJXUH����)DFH�WR�IDFH�FODVVURRP�VHWXS� � )LJXUH����5HPRWH�VWXGHQW�YLHZ�
�
/HDUQLQJ�GHVLJQ�����5RRP�EDVHG�YLGHR�FRQIHUHQFLQJ�WR�GHYHORS�XQGHUVWDQGLQJ�RI�KHDOWKFDUH�
TXDOLW\�LPSURYHPHQW�DSSURDFKHV��FROODERUDWLYH�HYDOXDWLRQ�WDVN��
�
$FFHVV�*ULG�YLGHR�FRQIHUHQFLQJ�ZDV�HPSOR\HG�LQ�WKLV�GHVLJQ�WR�EULQJ�WRJHWKHU�DQG�VLPXOWDQHRXVO\�HQJDJH�
VWXGHQWV�DFURVV�WKUHH�XQLYHUVLW\�FDPSXVHV��7KH�OHVVRQ��LQ�WKH�GLVFLSOLQH�RI�KHDOWK�LQIRUPDWLFV��LQYROYHG�D�
FRPELQDWLRQ�RI�D�OHFWXUH�DQG�D�VPDOO�JURXS�DFWLYLW\�FXOPLQDWLQJ�LQ�WKH�JURXSV�UHSRUWLQJ�EDFN�WR�WKH�ZKROH�FODVV��
7KHUH�ZDV�D�OHFWXUHU�DQG�WXWRU�SUHVHQW�DW�RQH�RI�WKH�VLWHV�DQG�RQO\�D�WXWRU�SUHVHQW�DW�D�VHFRQG�VLWH��7KH�$FFHVV�
*ULG�VHWXS�DW�HDFK�FDPSXV�LQYROYHG�WKH�XVH�RI�PXOWLSOH�VFUHHQV�VKRZLQJ�YLGHR�IHHGV�RI�HDFK�RI�WKH�RWKHU�VLWHV�
DORQJ�ZLWK�SUHVHQWDWLRQ�VOLGHV�GLVSOD\HG�E\�WKH�OHFWXUHU��'XULQJ�WKH�UHSRUW�EDFN�SKDVH��VWXGHQWV�PDGH�XVH�RI�D�
QHWZRUNHG�LQWHUDFWLYH�ZKLWHERDUG�WR�VKDUH�WKHLU�QRWHV�ZLWK�VWXGHQWV�DW�WKH�RWKHU�VLWHV��7KH�OHVVRQ�JHQHUDOO\�
SURFHHGHG�VPRRWKO\�ZLWK�VWXGHQWV�RQ�DOO�VLWHV�DEOH�WR�SDUWLFLSDWH�HIIHFWLYHO\��0LQRU�LVVXHV�LQFOXGHG�DQ�LQDELOLW\�
IRU�VWXGHQWV�WR�KHDU�TXHVWLRQV�DVNHG�E\�WKHLU�FODVVPDWHV�DW�UHPRWH�VLWHV��DQG�GLIILFXOW\�LQ�PDNLQJ�RXW�WKH�GHWDLOV�
RI�WKH�PDWHULDO�VKDUHG�WKURXJK�WKH�LQWHUDFWLYH�ZKLWHERDUG��7KH�OHFWXUHU�XVHG�HQFRXUDJHPHQW��TXHVWLRQV�DQG�
SURPSWV�WR�LQYROYH�VWXGHQWV�DW�DOO�FDPSXVHV��7KH�UROH�RI�WKH�UHPRWH�WXWRU�LQ�SURPRWLQJ�LQSXW�IURP�UHPRWH�
VWXGHQWV�HPHUJHG�DV�DQ�LPSRUWDQW�HOHPHQW�RI�WKH�OHVVRQ��
�

�
�

�

�

)LJXUH����)DFH�WR�IDFH�FODVVURRP�VHWXS� � )LJXUH����5HPRWH�FODVVURRP�YLHZ�
�
/HDUQLQJ�GHVLJQ�����:HE�FRQIHUHQFLQJ�WR�GHYHORS�PLFURVFRSLF�WLVVXH�DQDO\VLV�DQG�
LQWHUSUHWDWLRQ�VNLOOV��JURXS�TXHVWLRQLQJ��
�
7KLV�GHVLJQ�XVHG�$GREH�&RQQHFW�WR�EULQJ�WRJHWKHU�RQ�FDPSXV�VWXGHQWV�LQ�D�FRPSXWHU�ODERUDWRU\�DQG�GLVWDQFH�
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HGXFDWLRQ�VWXGHQWV�SDUWLFLSDWLQJ�IURP�RII�FDPSXV�ORFDWLRQV�WR�SHUIRUP�DQ�LQWHUDFWLYH�UHYLHZ�RI�PHGLFDO�VFLHQFH�
�KLVWRORJ\��PDWHULDO�IRU�DQ�XSFRPLQJ�H[DP��'XULQJ�WKH�ILUVW�SDUW�RI�WKH�OHVVRQ��WKH�OHFWXUHU��ZHDULQJ�D�
PLFURSKRQH�WR�DOORZ�KHU�VSHHFK�WR�EH�DXGLEOH�WR�UHPRWH�VWXGHQWV�WKURXJK�&RQQHFW��SUHVHQWHG�D�VHULHV�RI�
PXOWLSOH�FKRLFH�DQG�VKRUW�DQVZHU�TXHVWLRQV��6WXGHQWV��RQ�FDPSXV�DQG�UHPRWH��DQVZHUHG�WKH�TXHVWLRQV�XVLQJ�WKH�
$GREH�&RQQHFW�VWXGHQW�UHVSRQVH�WRROV��6XPPDULHV�RI�UHVSRQVHV�ZHUH�SUHVHQWHG�JUDSKLFDOO\��DQG�WKH�OHFWXUHU�
H[SODLQHG�ZK\�HDFK�DQVZHU�ZDV�FRUUHFW�RU�LQFRUUHFW��6WXGHQWV�DVNHG�FODULI\LQJ�TXHVWLRQV�HLWKHU�YHUEDOO\��RQ�
FDPSXV�VWXGHQWV��RU�XVLQJ�WKH�WH[W�FKDW�WRRO�LQ�&RQQHFW��UHPRWH�VWXGHQWV���'XULQJ�WKH�VHFRQG�SDUW�RI�WKH�OHVVRQ��
VWXGHQWV�ZHUH�JURXSHG�LQ�SDLUV�DQG�DVNHG�WR�FRPSOHWH�WLVVXH�LPDJH�LGHQWLILFDWLRQ�DQG�ODEHOOLQJ�WDVNV�LQ�EUHDNRXW�
URRPV�ZLWKLQ�&RQQHFW��*URXS�PHPEHUV�UHSRUWHG�EDFN�RQ�WKH�WDVN�DQG�WKH�OHFWXUHU�VXSSOLHG�IHHGEDFN�DQG�
FODULILFDWLRQ��'XULQJ�WKH�ILUVW�RI�WKRVH�WDVNV��RQ�FDPSXV�VWXGHQWV�ZHUH�JURXSHG�ZLWK�RQ�FDPSXV�VWXGHQWV�DQG�
UHPRWH�ZLWK�UHPRWH��ZKHUHDV�GXULQJ�WKH�VHFRQG�WDVN�RQ�FDPSXV�VWXGHQWV�ZHUH�JURXSHG�ZLWK�UHPRWH�VWXGHQWV��
&RPPXQLFDWLRQ�EHWZHHQ�RQ�FDPSXV�VWXGHQWV�ZDV�QRWLFHDEO\�VPRRWKHU�WKDQ�WKDW�EHWZHHQ�UHPRWH�VWXGHQWV��ZLWK�
WKH�DEVHQFH�RI�DQ�DXGLR�FKDQQHO�DSSDUHQWO\�PDNLQJ�LW�GLIILFXOW�WR�FRRUGLQDWH�WKH�ODEHOOLQJ�WDVN�IRU�VRPH�JURXSV��
7KH�ZKROH�JURXS�DVSHFWV�RI�WKH�OHVVRQ��TXHVWLRQV�DW�WKH�EHJLQQLQJ�DQG�UHSRUWV�EDFN�DW�WKH�HQG��SURFHHGHG�
VPRRWKO\��ZLWK�WKH�OHFWXUHU�DEOH�WR�HIIHFWLYHO\�PRQLWRU�WKH�IDFH�WR�IDFH�FODVVURRP�DQG�ZHE�FRQIHUHQFLQJ�
HQYLURQPHQW�DQG�UHVSRQG�WR�TXHVWLRQV�DQG�FRPPHQWV�IURP�VWXGHQWV�LQ�ERWK�PRGDOLWLHV��
�

�
�

�

�

)LJXUH����)DFH�WR�IDFH�FODVVURRP�VHWXS� � )LJXUH����5HPRWH�VWXGHQW�YLHZ�
�
/HDUQLQJ�GHVLJQ�����:HE�FRQIHUHQFLQJ�IRU�SDUWLFLSDWLRQ�LQ�VWDWLVWLFV�WXWRULDOV��FROODERUDWLYH�
SUREOHP�VROYLQJ��
�
7KLV�GHVLJQ�XVHG�WKH�%ODFNERDUG�&ROODERUDWH�ZHE�FRQIHUHQFLQJ�V\VWHP�WR�HQDEOH�UHPRWH�VWXGHQWV�WR�SDUWLFLSDWH�
LQ�LQWURGXFWRU\�VWDWLVWLFV�WXWRULDOV��7KH�WHDFKHU�ORJJHG�LQWR�WKH�&ROODERUDWH�VHVVLRQ�YLD�KHU�WDEOHW�FRPSXWHU�VR�WKDW�
VKH�FRXOG�ZULWH�RQ�WKH�VOLGHV�LQ�WKH�ZHE�FRQIHUHQFLQJ�HQYLURQPHQW��7KH�VFUHHQ�ZDV�SURMHFWHG�DW�WKH�IURQW�RI�WKH�
IDFH�WR�IDFH�FODVVURRP�VR�WKDW�VWXGHQWV�ZKR�ZHUH�SK\VLFDOO\�SUHVHQW�FRXOG�VHH�WKH�YLVXDO�PDWHULDO�DV�ZHOO�DV�WKH�
OLVW�RI�SDUWLFLSDQWV�ZKR�ZHUH�DWWHQGLQJ�UHPRWHO\��7KH�WHDFKHU�WKHQ�SUHVHQWHG�D�VHULHV�RI�VOLGHV�WKDW�OHG�VWXGHQWV�
WKURXJK�WKH�ORJLF�RI�K\SRWKHVLV�WHVWLQJ��DQQRWDWLQJ�WKH�VOLGHV�WR�PRGHO�SUREOHP�VROYLQJ�SURFHVVHV��$�UDQJH�RI�
VNLOOV�UHTXLUHG�WR�VROYH�WKH�SUREOHPV�ZDV�GHPRQVWUDWHG��LQFOXGLQJ�KRZ�WR�VHOHFW�WKH�FRUUHFW�WHVW�IURP�D�GHFLVLRQ�
FKDUW��KRZ�WR�ORRNXS�S�YDOXHV�IURP�D�WDEOH�RI�FULWLFDO�YDOXHV��DQG�KRZ�WR�UXQ�VWDWLVWLFDO�WHVWV�XVLQJ�D�VSUHDGVKHHW�
SDFNDJH��7KH�WHDFKHU�UHJXODUO\�DVNHG�ERWK�IDFH�WR�IDFH�DV�ZHOO�DV�UHPRWH�VWXGHQWV�ZKHWKHU�RU�QRW�WKH\�
XQGHUVWRRG�RU�KDG�DQ\�TXHVWLRQV��6KH�WKHQ�SURYLGHG�WLPH�IRU�VWXGHQWV�WR�VROYH�SUREOHPV�RI�WKHLU�RZQ��)DFH�WR�
IDFH�VWXGHQWV�ZRUNHG�LQGLYLGXDOO\�RU�LQ�SDLUV��DQG�UHPRWH�VWXGHQWV�ZRUNHG�LQ�EUHDNRXW�URRPV�XVLQJ�WH[W�FKDW��
7KH�WHDFKHU�VSRUDGLFDOO\�UHSHDWHG�VSRNHQ�FRQYHUVDWLRQ�IURP�WKH�IDFH�WR�IDFH�FODVVURRP�LQWR�WKH�OHFWHUQ�
PLFURSKRQH�VR�WKDW�VWXGHQWV�DW�KRPH�FRXOG�DFTXLUH�D�VHQVH�RI�WKH�RQ�FDPSXV�GLVFXVVLRQ��$OWKRXJK�WKH�IDFH�WR�
IDFH�VWXGHQWV�GLG�QRW�KDYH�H[WHQVLYH�LQWHUDFWLRQ�ZLWK�WKH�UHPRWH�VWXGHQWV��WKH�EOHQGHG�V\QFKURQRXV�OHDUQLQJ�
DSSURDFK�GLG�QRW�WR�DSSHDU�WR�FRPSURPLVH�WKH�OHDUQLQJ�H[SHULHQFH�IRU�HLWKHU�JURXS�WR�DQ\�VXEVWDQWLDO�H[WHQW��
�
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�

�

)LJXUH����)DFH�WR�IDFH�URRP�VHWXS� � )LJXUH����5HPRWH�VWXGHQW�YLHZ�
�
/HDUQLQJ�GHVLJQ�����9LUWXDO�ZRUOGV�WR�IDFLOLWDWH�&KLQHVH�ODQJXDJH�OHDUQLQJ��SDLUHG�UROH�SOD\��
�
,Q�WKLV�GHVLJQ��VWXGHQWV�XQGHUWRRN�D�WLJKWO\�FRQVWUXFWHG�UROH�SOD\�DFWLYLW\�LQ�6HFRQG�/LIH�DLPHG�DW�GHYHORSLQJ�
WKHLU�0DQGDULQ�ODQJXDJH�FRPPXQLFDWLRQ�FDSDELOLWLHV��6WXGHQWV�FRXOG�HLWKHU�FKRRVH�WR�SDUWLFLSDWH�LQ�RQ�FDPSXV�
FRPSXWHU�ODERUDWRULHV�RU�IURP�H[WHUQDO�ORFDWLRQV��$W�WKH�WLPH�RI�WKH�WXWRULDO��VWXGHQWV�ORJJHG�LQ�WR�WKH�YLUWXDO�
ZRUOG�DQG�ZHUH�JURXSHG�LQWR�SDLUV�E\�WKH�WHDFKHU��ZKR�ZDV�ERWK�LQ�WKH�SK\VLFDO�FODVVURRP�DQG�LQ�ZRUOG��5HPRWH�
VWXGHQWV�ZHUH�SDLUHG�ZLWK�IDFH�WR�IDFH�VWXGHQWV��ZLWK�ZKRP�WKH\�FRXOG�LQWHUDFW�YLD�YRLFH�DQG�WH[W��7KH�REMHFWLYH�
RI�WKH�OHVVRQ�ZDV�IRU�VWXGHQWV�WR�PDNH�D�ERZO�RI�GXPSOLQJV�LQ�WKH�NLWFKHQ�RI�WKH�YLUWXDO�ZRUOG�UHVWDXUDQW��ZKLFK�
UHTXLUHG�WKHP�WR�DVN�WKH�DXWRPDWHG��VFULSWHG��KRVWHVV�RI�WKH�UHVWDXUDQW�DERXW�ZKHUH�WKH\�FRXOG�EX\�LQJUHGLHQWV��
7KH\�WKHQ�KDG�WR�JR�DQG�EX\�WKRVH�LQJUHGLHQWV�IURP�DQRWKHU�DXWRPDWHG�FKDUDFWHU�DW�D�PDUNHW��EHIRUH�WDNLQJ�WKHP�
EDFN�WR�WKH�NLWFKHQ�RI�WKH�UHVWDXUDQW�DQG�FRRNLQJ�WKHP�RQ�WKH�VWRYH��6WXGHQWV�FRPPXQLFDWHG�ZLWK�WKH�VFULSWHG�
FKDUDFWHUV�YLD�&KLQHVH�FKDUDFWHU�WH[W�FKDW��&RPPXQLFDWLRQ�EHWZHHQ�VWXGHQWV�RFFXUUHG�PDLQO\�LQ�(QJOLVK�XVLQJ�
WH[W�FKDW�DQG�RU�YRLFH��%HFDXVH�WKH�WDVN�DQG�HQYLURQPHQW�ZHUH�VR�H[WHQVLYHO\�GHVLJQHG�DQG�FOHDUO\�VSHFLILHG�LQ�
DGYDQFH��WKH�WHDFKHU�GLG�QRW�QHHG�WR�SURYLGH�PXFK�LQ�FODVV�LQVWUXFWLRQ�DQG�FRXOG�LQVWHDG�GHYRWH�KLV�DWWHQWLRQ�WR�
JLYLQJ�RQH�RQ�RQH�DVVLVWDQFH�WR�VWXGHQWV��$W�WLPHV�WKHUH�ZDV�OLWWOH�FRPPXQLFDWLRQ�ZLWKLQ�VRPH�RI�WKH�VWXGHQW�
SDLUV��QHYHUWKHOHVV��PRVW�SDLUV�ZHUH�DEOH�WR�DVN�WKH�UHTXLUHG�TXHVWLRQV�DQG�QDYLJDWH�WKH�HQYLURQPHQW�WR�VROYH�WKH�
SUREOHP�DQG�FRPSOHWH�WKH�WDVN�RI�PDNLQJ�WKH�GXPSOLQJV��
�

�
�

�

�

)LJXUH����)DFH�WR�IDFH�URRP�VHWXS� � )LJXUH�����5HPRWH�VWXGHQW�YLHZ�
�
/HDUQLQJ�GHVLJQ�����:HE�FRQIHUHQFLQJ�WR�HQDEOH�SUHVHQFH�LQ�VH[RORJ\��OHFWXUH�GLVFXVVLRQV��
�
7KLV�GHVLJQ�LQYROYHV�WKH�WHDFKHU�KROGLQJ�DQ�LQWHUDFWLYH�OHFWXUH�GLVFXVVLRQ�ZLWK�VH[RORJ\�VWXGHQWV�RYHU�WZR�KRXUV�
XVLQJ�WKH�%ODFNERDUG�&ROODERUDWH�ZHE�FRQIHUHQFLQJ�V\VWHP��7KH�FRQWHQW�PDWWHU�RI�VH[RORJ\��LQFOXGLQJ�VH[XDO�
IXQFWLRQ��G\VIXQFWLRQ��SOHDVXUH�DQG�HPRWLRQV��LV�RIWHQ�FRQIURQWLQJ�WR�VWXGHQWV��DQG�WKH\�QHHG�WR�EH�WDXJKW�WR�
FRQFXUUHQWO\�GUDZ�XSRQ�DQG�GLVWDQFH�WKHPVHOYHV�IURP�WKHLU�SHUVRQDO�H[SHULHQFH��,Q�WKLV�FRQWH[W��ZHE�
FRQIHUHQFLQJ�LV�XVHG�WR�SURYLGH�PRUH�HPERGLHG�SUHVHQFH�DQG�SDUWLFLSDWLRQ�RI�UHPRWH�VWXGHQWV�LQ�WKH�IDFH�WR�IDFH�
OHFWXUHV��7KH�WHDFKHU�SUHVHQWHG�PDWHULDO�EXW�IUHTXHQWO\�RSHQHG�XS�GLVFXVVLRQ�WR�WKH�VWXGHQWV�VR�WKDW�WKH\�FRXOG�
GHVFULEH�H[SHULHQFHV�DQG�VKDUH�WKHLU�YLHZV��2Q�FDPSXV�VWXGHQW�FRPPHQWV�FRXOG�EH�KHDUG�WKURXJK�WKH�ZHE�
FRQIHUHQFLQJ�V\VWHP��DQG�UHPRWH�VWXGHQWV�FRQWULEXWHG�WR�WKH�GLVFXVVLRQ�XVLQJ�WH[W�FKDW��3DUWLFLSDWLRQ�ZDV�DOVR�
HQFRXUDJHG�WKURXJK�D�ZKLWHERDUG�JUDSKLQJ�DFWLYLW\�DQG�D�YLJQHWWH�FDVH�DQDO\VLV�SUREOHP��7KH�WHDFKHU��WKURXJK�
WKH�HQYLURQPHQW��SOD\HG�D�FULWLFDO�UROH�LQ�IRVWHULQJ�DQ�RSHQ�DQG�VDIH�DWPRVSKHUH�WKDW�HQFRXUDJHV�HYHU\RQH�WR�
FRQWULEXWH��
�
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�

)LJXUH�����)DFH�WR�IDFH�URRP�VHWXS� � )LJXUH�����5HPRWH�VWXGHQW�YLHZ�
�
/HDUQLQJ�GHVLJQ�����9LUWXDO�ZRUOGV�IRU�WHDFKHU�HGXFDWLRQ��FROODERUDWLYH�HYDOXDWLRQ�DQG�GHVLJQ��
�
,Q�WKLV�GHVLJQ��UHPRWHO\�ORFDWHG�VWXGHQW�WHDFKHUV�SDUWLFLSDWHG�LQ�IDFH�WR�IDFH�WXWRULDOV�WKURXJK�WKH�$YD\D�/LYH�
YLUWXDO�ZRUOG�HQYLURQPHQW��6WXGHQWV�LQ�WKH�IDFH�WR�IDFH�FODVVURRP�FRXOG�VHH�DQG�KHDU�UHPRWH�VWXGHQWV¶�DYDWDUV�
YLD�D�SURMHFWLRQ�RI�WKH�YLUWXDO�ZRUOG�RQ�WKH�VLGH�ZDOO�RI�WKH�FODVVURRP��DQG�UHPRWH�VWXGHQWV�FRXOG�VHH�DQG�KHDU�
WKHLU�IDFH�WR�IDFH�SHHUV�YLD�D�YLGHR�VWUHDP�ZLWKLQ�WKH�YLUWXDO�ZRUOG��7KH�DSSURDFK�ZDV�XVHG�LQ�D�VHFRQG�\HDU�,&7�
HGXFDWLRQ�VXEMHFW�DLPHG�DW�HQFRXUDJLQJ�SUH�VHUYLFH�WHDFKHUV�WR�FRQVLGHU�KRZ�HPHUJLQJ�WHFKQRORJLHV�VXFK�DV�
YLUWXDO�ZRUOGV�PD\�EH�XVHG�WR�HQDEOH�QHZ�IRUPV�RI�LQWHUDFWLRQ�DQG�SDUWLFLSDWLRQ��7KH�OHVVRQ�LQFOXGHG�D�VOLGH�
VXSSRUWHG�SUHVHQWDWLRQ��ZKROH�FODVV�GLVFXVVLRQV�LQ�ZKLFK�VWXGHQWV�LQGLFDWHG�WKHLU�SHUFHSWLRQV�DERXW�WKH�XWLOLW\�RI�
YLUWXDO�ZRUOGV��DQG�JURXS�EUDLQVWRUPLQJ�DFWLYLWLHV�DERXW�WKH�XVH�RI�YLUWXDO�ZRUOGV�LQ�HGXFDWLRQ��6WXGHQW�
SUHIHUHQFHV�ZHUH�UHSUHVHQWHG�XVLQJ�WKHLU�SK\VLFDO�SODFHPHQW�LQ�WKH�YLUWXDO�DQG�IDFH�WR�IDFH�FODVVURRPV�DV�ZHOO�DV�
WKURXJK�WKH�UDLVLQJ�RI�KDQGV�WR�YRWH��*URXS�ZRUN�ZDV�DWWHPSWHG�LQ�VHSDUDWH�EUHDNRXW�DUHDV�LQ�ERWK�VSDFHV��ZLWK�
JURXS�QRWHV�DXWRPDWLFDOO\�VKDUHG�RQ�VHSDUDWH�VXUIDFHV�LQ�WKH�YLUWXDO�ZRUOG�FODVVURRP��$�GHVLJQ�DFWLYLW\�ZDV�DOVR�
FRPSOHWHG�LQ�ZKLFK�JURXSV�RI�VWXGHQWV�LQ�ERWK�HQYLURQPHQWV�ZHUH�DVNHG�WR�GHVLJQ�DQ�HQJDJLQJ�YLUWXDO�ZRUOG�
OHVVRQ�WKDW�ZDV�WKHQ�VXEMHFWHG�WR�HYDOXDWLRQ�E\�WKH�HQWLUH�FODVV��1HWZRUN�DQG�V\VWHP�LVVXHV�DIIHFWHG�WKH�TXDOLW\�
RI�WKH�VWXGHQW�H[SHULHQFH��EXW�WKH�WULDO�VHUYHG�DV�SURRI�RI�FRQFHSW�WKDW�µEOHQGHG�UHDOLW\¶��%RZHU��&UDP�	�*URRP��
������FODVVHV�DUH�D�IHDVLEOH�OHDUQLQJ�DQG�WHDFKLQJ�DSSURDFK��
�

�
�

�

�

)LJXUH�����)DFH�WR�IDFH�URRP�VHWXS� � )LJXUH�����5HPRWH�VWXGHQW�YLHZ�
�
%OHQGHG�6\QFKURQRXV�/HDUQLQJ�,VVXHV�DQG�6WUDWHJLHV�
�
,VVXHV�
�
0DQ\�RI�WKH�FRQFHUQV�WKDW�WHDFKHUV�LGHQWLILHG�UHJDUGLQJ�EOHQGHG�V\QFKURQRXV�OHDUQLQJ�UHODWHG�WR�FRPPXQLFDWLRQ��
)RU�LQVWDQFH��WKH\�UHSRUWHG�KDYLQJ�WR�³FRQVWDQWO\�FKHFN�WKDW�WKH�UHPRWH�DXGLHQFH�LV�JHWWLQJ�WKH�UHTXLUHG�
LQIRUPDWLRQ´��DQG�LI�VWXGHQWV�ZHUH�XVLQJ�DXGLR�WKHQ�WKHUH�ZDV�D�QHHG�WR�³PDQDJH�WXUQ�WDNLQJ�VRPHKRZ´��
$GGLWLRQDOO\��FDSWXULQJ�WKH�WHDFKHU¶V�YRLFH�SRVHG�D�SUREOHP��HVSHFLDOO\�DV�KH�VKH�PRYHG�DURXQG�WKH�URRP��
³SK\VLFDOO\�EHLQJ�QHDU�HQRXJK�WR�D�PLFURSKRQH�WR�EH�DEOH�WR�DFWXDOO\�WDON�WR«�VWXGHQWV�WKDW�DUH�LQ�WKH�YLUWXDO�
HQYLURQPHQW�DW�WKH�VDPH�WLPH�WKDW�,¶P�WDONLQJ�WR�WKH�VWXGHQWV�LQ�WKH�SK\VLFDO�HQYLURQPHQW�KDV�EHHQ�GLIILFXOW´��
&DSWXULQJ�DXGLR�GLVFXVVLRQV�LQ�WKH�IDFH�WR�IDFH�FODVVURRP�ZLWKRXW�VSHFLDOLVHG�HTXLSPHQW�ZDV�DOVR�SUREOHPDWLF��
�



�

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

2QH�RI�WKH�WKLQJV�WKDW�LV�D�FKDOOHQJH�LV�ZKHUH�WKH�FDPHUDV�IDFH�DQG�ZKHUH�\RX�SK\VLFDOO\�VWDQG�DQG�IDFH��
7KHUH�KDYH�EHHQ�WLPHV�ZKHQ�KDYLQJ�WR�UHSHDW�TXHVWLRQV�>VLF@�EHFDXVH�WKRVH�RQOLQH�FDQ¶W�KHDU�WKH�TXHVWLRQV�
IURP�D�FODVV��VR�WKH�PLNH¶V�SUREDEO\�QRW�SRZHUIXO�HQRXJK��

�
,I�D�YLUWXDO�ZRUOG�ZDV�EHLQJ�XVHG�WR�IDFLOLWDWH�WKLV�EOHQGHG�V\QFKURQRXV�OHDUQLQJ�WKHQ�WKH�DXGLR�FRPPXQLFDWLRQ�
LVVXHV�FRXOG�EH�GXSOLFDWHG�LQ�ZRUOG�EHFDXVH�³LW�LV�DOVR�D�VSDWLDO�HQYLURQPHQW��LI�D�VWXGHQW�PRYHV�DZD\�IURP�WKH�
VSDFH�ZKHUH�\RX�KDYH�\RXU�DYDWDU��WKHQ�WKH\¶UH�QRW�JRLQJ�WR�KHDU�DQ\WKLQJ�\RX�VD\��VR�\RX�KDYH�WR�DOVR�DW�WKH�
VDPH�WLPH�EH�DEOH�WR�PRYH�WKH�DYDWDU´��7KH�SHUIRUPDQFH�RI�WKH�XQGHUO\LQJ�WHFKQRORJ\�ZDV�DOVR�VHHQ�E\�WHDFKHUV�
DV�D�FUXFLDO�IDFWRU�±�IRU�LQVWDQFH��ZKHQ�WKH�WHFKQRORJ\�IDLOV��7KH�VWXGHQWV¶�FRPSXWHU�V\VWHP�DQG�,QWHUQHW�
FRQQHFWLRQ�ZHUH�DOVR�VHHQ�WR�KDYH�D�FULWLFDO�LPSDFW�RQ�WKH�UHPRWH�VWXGHQW�H[SHULHQFH��
�
7HDFKHUV�IHOW�LW�ZDV�SDUWLFXODUO\�FKDOOHQJLQJ�WR�PDLQWDLQ�VLPXOWDQHRXV�DZDUHQHVV�RI�ERWK�JURXSV�RI�VWXGHQWV��2QH�
WHDFKHU�H[SUHVVHG�KRZ�LW�PHDQW�EHLQJ�FRQVFLRXV�RI�D�GXDO�VWXGHQW�YLHZ��³\RX�QHHG�WR�FRQVWDQWO\�EH�DZDUH�RI�
KRZ�\RX�DUH�DSSHDULQJ�WR�VWXGHQWV�LQ�WKH�IDFH�WR�IDFH�FODVVURRP�DQG�DOVR�WKH�YLUWXDO�ZRUOG´��3DUW�RI�WKH�
FKDOOHQJH�LV�WKDW�WKLV�ZDV�RFFXUULQJ�LQ�D�FRPSOH[�HQYLURQPHQW�GHPDQGLQJ�WKDW�WHDFKHUV�FRQVWDQWO\�PDNH�PXOWLSOH�
GHFLVLRQV��³\RX¶YH�JRW�D�ORW�RI�VWXII�JRLQJ�RQ�LQ�WKH�EDFNJURXQG�WKDW�\RX�HLWKHU�FKRRVH�WR�LJQRUH�RU�WKDW�\RX�
UHVSRQG�WR´��:KLOH�LW�ZDV�VHHQ�DV�GLIILFXOW�WR�GHWHUPLQH�WKH�SHUFHSWLRQV�RI�WZR�FRKRUWV�RI�VWXGHQWV��LW�ZDV�DOVR�
VHHQ�DV�HVVHQWLDO�WR�UHVSRQG�WR�VWXGHQW�QHHGV��³LI�\RX�DUH�QRW�FRJQLVDQW�RI�WKDW�DQG�\RX�GRQ¶W�UHIOHFW�RQ�KRZ�WKH�
VWXGHQWV�DUH�UHDFWLQJ�WR�\RX«�WKHQ�\RX�ZRQ¶W�UHFRJQLVH�WKDW�WKRVH�FKDQJHV�LQ�VW\OH�DUH�UHTXLUHG´��'LVFHUQLQJ�WKH�
SHUFHSWLRQV�RI�ERWK�FRKRUWV�RI�VWXGHQWV�ZDV�VHHQ�DV�SDUWLFXODUO\�FKDOOHQJLQJ�LQ�D�EOHQGHG�V\QFKURQRXV�VHWWLQJ�
EHFDXVH�UHPRWH�VWXGHQW�SHUFHSWLRQV�ZHUH�QRW�DV�HDVLO\�JDXJHG�DV�WKRVH�LQ�WKH�IDFH�WR�IDFH�FODVV��)LQDOO\��
DGHTXDWHO\�UHFRUGLQJ�VHVVLRQV�ZDV�WKRXJKW�WR�EH�DQ�LPSRUWDQW�LVVXH��VLQFH�QHLWKHU�RQOLQH�QRU�OHFWXUH�UHFRUGLQJ�
V\VWHPV�ZRXOG�QHFHVVDULO\�FDSWXUH�DOO�RI�WKH�EOHQGHG�V\QFKURQRXV�OHDUQLQJ�GLVFRXUVH�DQG�LQWHUDFWLRQV�WKDW�
WUDQVSLUHG��
�
6WUDWHJLHV�
�
0RVW�RI�WKH�WHDFKHUV�GLVFXVVHG�DW�OHQJWK�WKH�KHLJKWHQHG�QHHG�WR�EH�ZHOO�SUHSDUHG�IRU�EOHQGHG�V\QFKURQRXV�
OHVVRQV��³,�ZRXOG�VD\�SUHSDUDWLRQ�LV�NH\«�PDNLQJ�VXUH�WKDW�\RX�GR�KDYH�HYHU\WKLQJ�\RX�QHHG�SUHORDGHG��ZHOO�
RUJDQLVHG�EHIRUH�WKH�FODVV�VWDUWV´���)RU�LQVWDQFH��WHDFKHUV�ZRXOG�³SXW�HYHU\WKLQJ�RQ�WKH�/06�EHIRUHKDQG�VR�
VWXGHQWV�KDYH�D�FRS\�WR�EURZVH´�DQG�³VHW�XS�EUHDNRXW�URRPV�ZLWK�WKH�TXHVWLRQV��HWF´��2QH�WHDFKHU�REVHUYHG�WKDW�
WKH�DPRXQW�RI�SUHSDUDWLRQ�ZDV�JUHDWHU�WKDQ�LI�WHDFKLQJ�SXUHO\�RQOLQH�RU�SXUHO\�IDFH�WR�IDFH��³KDYLQJ�WKLQJV�VHW�XS�
,�WKLQN�LV�WKH�KHDUW�RI�LW«�VR�LW�GHILQLWHO\�ZRXOG�EH�HDVLHU�WR�GR�RQH�RU�WKH�RWKHU´��
�
3DUW�RI�WKDW�SUHSDUDWLRQ�LQYROYHG�HQVXULQJ�WKDW�³LQVWUXFWLRQV�DERXW�ZKDW�WR�GR�DQG�KRZ�WR�GR�LW�DUH�FOHDU�DQG�
SUHPHGLWDWHG��EHFDXVH�>LQ�D�EOHQGHG�V\QFKURQRXV�VFHQDULR@�LW¶V�HDV\�IRU�VWXGHQWV�QRW�WR�NQRZ´��2QH�WHDFKHU�
SODFHG�LQVWUXFWLRQV�LQ�ZULWWHQ�IRUP�RQ�WKH�/06�EHIRUH�WKH�OHVVRQ�VR�WKDW�ERWK�UHPRWH�DQG�IDFH�WR�IDFH�VWXGHQWV�
FRXOG�DFFHVV�WKHP�LQ�DGYDQFH��2QH�WHDFKHU�DOVR�UHFRPPHQGHG�³SDLULQJ�UHPRWH�VWXGHQWV�ZLWK�DQRWKHU�VWXGHQW�LQ�
WKH�SK\VLFDO�FODVVURRP�DQG�WKHQ�PDNLQJ�LW�FOHDU�WR�WKH�SHUVRQ�LQ�WKH�SK\VLFDO�FODVVURRP�WKDW�WKH\�DUH�D�FRQGXLW�RI�
FRPPXQLFDWLRQ�LI�WKH�VWXGHQW�LQ�WKH�YLUWXDO�HQYLURQPHQW�KDV�DQ�LVVXH´��7KLV�UHGXFHG�WKH�GHSHQGHQF\��DQG�ORDG��
XSRQ�WKH�WHDFKHU�LQ�WHUPV�RI�HQVXULQJ�UHPRWH�VWXGHQWV�XQGHUVWRRG�ZKDW�WKH\�ZHUH�VXSSRVHG�WR�EH�GRLQJ�DQG�DOVR�
WURXEOHVKRRW�DQ\�WHFKQLFDO�LVVXHV��
�
7HDFKHU�GLUHFWLRQ�ZDV�VHHQ�DV�FUXFLDO�WR�HQFRXUDJLQJ�SDUWLFLSDWLRQ�DFURVV�PXOWLSOH�VLWHV��³\RX�UHDOO\�KDYH�WR�
SURPSW�TXLWH�VWURQJO\�WR�JHW�WKH�FDPSXVHV�WKDW�\RX�DUH�QRW�SK\VLFDOO\�DWWHQGLQJ�WR�JHW�D�UHVSRQVH«�,�PLJKW�VD\��
µ3HQULWK��WKLV�TXHVWLRQ�LV�IRU�\RX¶�RU�µ&DPSEHOOWRZQ��QRZ�LW�LV�\RXU�WXUQ¶´��([SOLFLW�GLUHFWLRQ�ZDV�DOVR�
UHFRPPHQGHG�WR�RSWLPLVH�VWXGHQW�DSSURDFKHV�WR�RSHUDWLQJ�ZLWKLQ�WKH�EOHQGHG�V\QFKURQRXV�HQYLURQPHQW�±�IRU�
LQVWDQFH��³HQFRXUDJLQJ�VWXGHQWV�WR�KDYH�L/HDUQ�>/06@�DQG�$GREH�&RQQHFW�RSHQ�DW�WKH�VDPH�WLPH´�DQG�DVNLQJ�
WKHP�WR�³XVH�WKH�SUHIL[�µ4¶�IRU�FKDW�FRQWULEXWLRQV�WR�GLVWLQJXLVK�TXHVWLRQV�UHTXLULQJ�UHVSRQVHV�IURP�FRPPHQWV�
>QRW�UHTXLULQJ�UHVSRQVHV@´��
�
)RXU�RI�WKH�VHYHQ�WHDFKHUV�H[SUHVVHG�WKH�GHVLUDELOLW\�RU�LQGHHG�QHHG�IRU�DW�OHDVW�RQH�VXSSRUW�WHDFKHU��³VR�WKH�LGHDO�
VLWXDWLRQ�SUREDEO\�LV�ZKHUH�\RX�KDYH�WZR�LQVWUXFWRUV��RQH�ZKR�LV�SUHVHQW�LQ�WKH�YLUWXDO�HQYLURQPHQW�DQG�RQH�ZKR�
LV�LQ�WKH�SK\VLFDO�HQYLURQPHQW�WR�HQVXUH�WKDW�WKH�FRPPXQLFDWLRQ�LV�IORZLQJ�ZHOO�WKURXJK�ERWK�HQYLURQPHQWV´��
2WKHUV�VXJJHVWHG�WKDW�WKH�VXSSRUW�UROH�FRXOG�LQFOXGH�³KHOSLQJ�VWXGHQWV�ZKR�PLJKW�KDYH�D�SUREOHP�ZLWK�WKH�
DXGLR´�DQG�³NHHSLQJ�DQ�H\H�RQ�LQFRPLQJ�TXHVWLRQV´��7HDFKHUV�DOVR�LGHQWLILHG�WKDW�WKH�DPRXQW�RI�DVVLVWDQFH�
UHTXLUHG�ZDV�GHSHQGHQW�RQ�WKH�VL]H�RI�WKH�FODVV�±�IRU�LQVWDQFH��WKDW�D�FODVV�RI����VWXGHQWV�PLJKW�UHTXLUH�WZR�
DVVLVWDQWV��
�
$ELOLW\�WR�PDLQWDLQ�FRPSRVXUH�ZDV�VHHQ�DV�D�FULWLFDO�WHDFKHU�DWWULEXWH��³:KHQ�\RX�KDYH�WHFKQLFDO�SUREOHPV��\RX�
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FDQ¶W�ORVH�\RXU�OROO\��LQVWHDG��\RX�KDYH�WR�WKLQN��+RZ�ORQJ�ZLOO�LW�EH�GRZQ"�:KDW�LV�WKH�FRVW±EHQHILW�RI�
ZDLWLQJ"´��7KH�DELOLW\�WR�UDSLGO\�PDNH�GHFLVLRQV�DERXW�FRXUVHV�RI�DFWLRQ�ZDV�HPSKDVLVHG�E\�DQRWKHU�WHDFKHU��
�

,I�D�VWXGHQW¶V�FRPSXWHU�JRHV�RIIOLQH�RU�ZKDWHYHU�±�WKHUH¶V�VRPH�KLWFK�DW�WKHLU�HQG�ZKHUH�WKH\¶UH�
WHPSRUDULO\�XQDEOH�WR�FRQWLQXH��WR�QRW�SDUWLFLSDWH�LQ�WKH�FODVV�±�KRZ�DUH�\RX�JRLQJ�WR�KDQGOH�WKDW"�,I�WKH\¶UH�
DEOH�WR�JHW�EDFN�RQOLQH�TXLFNO\�WKHQ�SUREDEO\�LW¶V�QRW�D�ELJ�LVVXH��,I�LW�WDNHV�WKHP����RU����PLQXWHV�WR�JHW�
EDFN�RQOLQH�WKHQ�LW�EHFRPHV�D�ELJ�LVVXH�EHFDXVH�\RX�FDQ¶W�PDNH�WKH�UHVW�RI�WKH�FODVV�ZDLW�DURXQG«�VR�\RX�
QHHG�WR�KDYH�VRPHWKLQJ�LQ�WKH�EDFN�RI�\RXU�PLQG�DV�WR�KRZ�\RX¶UH�JRLQJ�WR�GHDO�ZLWK�WKDW�VR�WKDW�VWXGHQW�
JHWV�WKH�VDPH�OHDUQLQJ�H[SHULHQFH��WKH�VDPH�DFFHVV�DV�WKH�RQHV�WKDW�DUH�LQ�WKH�SK\VLFDO�FODVVURRP��

�
7HDFKHUV�DOVR�H[SUHVVHG�WKH�QHHG�WR�SUHSDUH�VWXGHQWV�IRU�WKH�EOHQGHG�V\QFKURQRXV�OHDUQLQJ�H[SHULHQFH�E\�
³FOHDUO\�DQQRXQFLQJ�WR�WKH�VWXGHQWV�WKDW�WKLV�LV�ZKDW�\RXU�FRPSXWHU�ZLOO�QHHG��WKLV�LV�ZKDW�\RX¶OO�QHHG�WR�EH�DEOH�
WR�DFFHVV�WKLV��DQG�IRU�WKH�ILUVW�VHVVLRQ��MXVW�JLYLQJ�WKHP�D�FKDQFH�WR�SOD\�ZLWK�WKLQJV�DQG�JHW�FRPIRUWDEOH�EHIRUH�
LW�EHFRPHV�D�ELW�PRUH�KLJK�VWDNHV��,�JXHVV��ZLWK�UHJDUG�WR�WKH�LQWHUDFWLYLW\´��2QH�WHDFKHU�LGHQWLILHG�KRZ�SDUW�RI�
WKLV�SUHSDUDWLRQ�LQYROYHG�WKH�PDQDJHPHQW�RI�H[SHFWDWLRQV��³6WXGHQWV�QHHG�WR�EHFRPH�DZDUH�WKDW�WKH\�ZRQ¶W�
KDYH�SK\VLFDO�FRQWDFW�ZLWK�D�OHFWXUHU´��6RPH�WHDFKHUV�XVHG�RULHQWDWLRQ�DFWLYLWLHV�DLPHG�DW�HTXLSSLQJ�VWXGHQWV�
ZLWK�SUHUHTXLVLWH�WHFKQLFDO�FDSDELOLWLHV��2QH�RUJDQLVHG�D�YLUWXDO�µWUHDVXUH�KXQW¶�DV�VXFK�DQ�DFWLYLW\��GHVLJQHG�WR�
DVVLVW�VWXGHQWV�LQ�JDLQLQJ�WKH�UHTXLUHG�IDPLOLDULW\�ZLWK�WKH�YLUWXDO�ZRUOG��$QRWKHU�WHDFKHU�DOVR�UHFRPPHQGHG�
VFKHGXOLQJ�WKH�VHVVLRQ�WR�FRPPHQFH����PLQXWHV�HDUO\�WR�DOORZ�WLPH�IRU�WKH�UHPRWH�VWXGHQWV�WR�WHVW�WKHLU�V\VWHPV��
�
,Q�RUGHU�WR�DGGUHVV�WKH�FKDOOHQJH�RI�FRPPXQLFDWLQJ�ZLWK�WZR�FRKRUWV�RI�VWXGHQWV�DW�RQFH��RQH�WHDFKHU�SRLQWHG�RXW�
WKDW�LW�ZDV�LPSRUWDQW�WR�HQVXUH�³\RXU�ERG\�LV�SRVLWLRQHG�VR�WKDW�LW¶V�LQ�DQ�RSHQ�DQG�DYDLODEOH�SRVLWLRQ�IRU�ERWK�
UHPRWH�DQG�IDFH�WR�IDFH�VWXGHQWV´��&OHDU�DXGLR�LQYROYHG�WDONLQJ�DW�D�³PHDVXUHG�SDFH�WKDW�PHDQV�WKDW�\RXU�DXGLR�
LV�EHLQJ�UHFHLYHG�E\�VWXGHQWV�WKDW�DUH�UHPRWH����EXW�DOVR�QRW�WRR�VORZ�IRU�VWXGHQWV�LQ�WKH�FODVVURRP´��/RJJLQJ�LQ�
DV�D�VWXGHQW�RQ�D�VHFRQG�FRPSXWHU�ZDV�DOVR�LGHQWLILHG�DV�D�VWUDWHJ\�WR�DSSUHFLDWH�WKH�UHPRWH�VWXGHQW�YLHZ��
:KLOH�WKHUH�ZDV�QR�GHILQLWLYH�VWUDWHJ\�IRU�EURDFKLQJ�WKH�VSOLW�DWWHQWLRQ�FDXVHG�E\�FDWHULQJ�WR�WZR�FRKRUWV�RI�
VWXGHQWV�DW�WKH�VDPH�WLPH��RQH�WHDFKHU¶V�FRPPHQWV�LQWLPDWHG�WKDW�WKH�VROXWLRQ�PD\�OLH�LQ�GHVLJQLQJ�WKH�OHDUQLQJ�
HQYLURQPHQW�VR�WKDW�WKH�IRFXV�RI�DFWLYLW\�LV�VHOI�HYLGHQW��³,I�\RX�ZDQW�WR�VD\�ZKHUH�LV�WKH�IRFXV�RI�VWXGHQW�
DWWHQWLRQ�GXULQJ�WKH�OHVVRQ��WKH�IRFXV�RI�VWXGHQW�DWWHQWLRQ�GXULQJ�WKH�OHVVRQ�LV�YHU\�GHILQLWHO\�LQ�WKH�YLUWXDO�
HQYLURQPHQW�´�,I�DOO�VWXGHQWV�DUH�LPPHUVHG�LQ�D�VLQJOH�HQYLURQPHQW��WKHQ�FRPPXQLFDWLYH�GLIILFXOWLHV�LPSRVHG�E\�
DWWHPSWLQJ�WR�V\QFKURQRXVO\�EOHQG�UHPRWH�DQG�IDFH�WR�IDFH�SDUWLFLSDQWV�PD\�EH�UHGXFHG�RU�HYHQ�HOLPLQDWHG��
�
'LVFXVVLRQ�DQG�&RQFOXVLRQ�
�
7KH�EOHQGHG�V\QFKURQRXV�OHDUQLQJ�GHVLJQV�DERYH�GHPRQVWUDWH�WKH�UDQJH�RI�VXEMHFW�DUHDV�DQG�WDVN�W\SHV�WKDW�FDQ�
EH�VXSSRUWHG�XVLQJ�PHGLD�ULFK�V\QFKURQRXV�WHFKQRORJLHV��&ROODERUDWLYH�HYDOXDWLRQ��JURXS�TXHVWLRQLQJ��
FROODERUDWLYH�SUREOHP�VROYLQJ��UROH�SOD\��ZKROH�FODVV�GLVFXVVLRQV�DQG�FROODERUDWLYH�GHVLJQ�WDVNV�FRXOG�DOO�EH�
HQDFWHG��)LQDQFH��KHDOWK�LQIRUPDWLFV��ELRORJ\��VWDWLVWLFV��ODQJXDJH��VH[RORJ\�DQG�WHDFKHU�HGXFDWLRQ�FRQWHQW�FRXOG�
DOO�EH�UHSUHVHQWHG��$�ZLGH�UDQJH�RI�WHFKQRORJLHV�FRXOG�DOVR�EH�XVHG��LQFOXGLQJ�YLGHR�FRQIHUHQFLQJ��ZHE�
FRQIHUHQFLQJ�DQG�YLUWXDO�ZRUOGV��,Q�HDFK�FDVH��WKH�WHFKQRORJLFDO�VHWXS�DQG�FDSDELOLWLHV�RI�WKH�WHDFKHU�ZHUH�
FULWLFDO�WR�WKH�VXFFHVV�RI�WKH�EOHQGHG�V\QFKURQRXV�OHVVRQV�DQG�DFWLYLWLHV��
�
7KH�PDLQ�LVVXHV�LGHQWLILHG�E\�WHDFKHUV�UHJDUGLQJ�WKH�VLPXOWDQHRXV�WHDFKLQJ�RI�UHPRWH�DQG�IDFH�WR�IDFH�VWXGHQWV�
ZHUH�FRPPXQLFDWLRQ�SUREOHPV��FDSWXULQJ�DQG�PDQDJLQJ�DXGLR�GLVFXVVLRQV��DQG�FRJQLWLYH�ORDG�FDXVHG�E\�WKH�
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