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�
5RJHU�&RRN�
4XHHQVODQG�8QLYHUVLW\�RI�7HFKQRORJ\�
3DXO�)HQQ�
4XHHQVODQG�8QLYHUVLW\�RI�7HFKQRORJ\�
�
�

$FDGHPLF�DQG�SURIHVVLRQDO�VWDII�DW�4XHHQVODQG�8QLYHUVLW\�RI�7HFKQRORJ\��487��KDYH�EHHQ�IDFHG�ZLWK�
WKH�FKDOOHQJH�RI�KRZ�WR�FUHDWH�HQJDJLQJ�VWXGHQW�H[SHULHQFHV�LQ�FROODERUDWLYH�OHDUQLQJ�VSDFHV��,Q������D�
QHZ�%DFKHORU�RI�6FLHQFH�FRXUVH�ZDV�LPSOHPHQWHG�IRFXVLQJ�RQ�LQTXLU\�EDVHG��FROODERUDWLYH�DQG�DFWLYH�
OHDUQLQJ��6WXGHQW�JURXSV�LQ�WZR�RI�WKH�ILUVW�\HDU�XQLWV�FDUULHG�RXW�D�SRVWHU�DVVHVVPHQW�WDVN��7KLV�SDSHU�
SURYLGHV�D�SUHOLPLQDU\�HYDOXDWLRQ�RI�WKH�DVVHVVPHQW�DSSURDFK�XVHG��ZKHUHE\�VWXGHQWV�FUHDWHG�G\QDPLF�
GLJLWDO�SRVWHUV�WR�FDSLWDOLVH�RQ�WKH�DIIRUGDQFHV�RI�WKH�OHDUQLQJ�VSDFH��
�
.H\ZRUGV��GLJLWDO�SRVWHUV��OHDUQLQJ�VSDFHV��EOHQGHG�OHDUQLQJ��OHDUQLQJ�GHVLJQ��VWXGHQW�HQJDJHPHQW�

�
,QWURGXFWLRQ�
�
'HDOLQJ�VXFFHVVIXOO\�ZLWK�FKDQJHV�WR�FXUULFXOXP�WR�EH�LPSOHPHQWHG�LQ�QHZ�FROODERUDWLYH�OHDUQLQJ�VSDFHV�FDQ�EH�
YHU\�FKDOOHQJLQJ�IRU�DFDGHPLF�VWDII��7KLV�LV�HVSHFLDOO\�WUXH�LI�VWDII�KDYH�QRW�KDG�VLJQLILFDQW�LQYROYHPHQW�LQ�WKH�
GHVLJQ�SURFHVV��,PSRUWDQWO\��WKH\�PD\�IHHO�XQSUHSDUHG�WR�WDNH�DGYDQWDJH�RI�WKH�DIIRUGDQFHV�RI�WHFKQRORJ\�
HQULFKHG�VSDFHV�DQG�PLJKW�KDYH�OLWWOH�WLPH�WR�GHYHORS�XQGHUVWDQGLQJV�DQG�VNLOOV�RI�KRZ�WR�GR�VR��6WHHO�	�
$QGUHZV��������-HIIUH\��0LOQH��6XGGDE\��	�+LJJLQV���������
�
,Q�������DFDGHPLF�VWDII�LQ�WKH�6FLHQFH�DQG�(QJLQHHULQJ�)DFXOW\��6()��ZHUH�LQYROYHG�LQ�SUHSDULQJ�WR�GHOLYHU�D�
QHZ�%DFKHORU�RI�6FLHQFH�FRXUVH�IRU�6HPHVWHU����������7KH�FXUULFXOXP�VWUHVVHG�WKH�QHHG�IRU�D�YDULHW\�RI�EOHQGHG�
OHDUQLQJ�DSSURDFKHV�RYHU�PRUH�WUDGLWLRQDO�RQHV��7KH�IRXU�QHZ�ILUVW�\HDU�XQLWV�ZHUH�WR�IRFXV�RQ��
x� LQTXLU\�EDVHG��H[SHULHQWLDO��H[SORUDWRU\��SHHU�WR�SHHU�DQG�FROODERUDWLYH�OHDUQLQJ��DQG�DYRLG�ORQJ�OHFWXUHV��
x� JURXS�ZRUN�DQG�JURXS�DVVHVVPHQW��SHHU�WR�SHHU�OHDUQLQJ�DQG�IRUPDWLYH�IHHGEDFN��DQG�DYRLG�H[DPLQDWLRQV���
�
$OO�JURXS�ZRUN�DFWLYLWLHV�ZHUH�WR�EH�FDUULHG�RXW�LQ�FROODERUDWLYH�OHDUQLQJ�VSDFHV�LQ�WKH�QHZ�6FLHQFH�DQG�
(QJLQHHULQJ�&HQWUH��VHH�KWWS���ZZZ��TXW�HGX�DX�VFL�HQJ�FHQWUH���DQG�WKH�VSDFHV�ZHUH�UHDG\�IRU�XVH�IURP�WKH�
VWDUW�RI�������
�
7R�FRSH�ZLWK�WKH�FKRLFHV�DQG�GHFLVLRQV�WR�EH�PDGH��DFDGHPLF�WHDPV�QHHG�JXLGDQFH�DQG�DVVLVWDQFH�ZLWK�
LQWHJUDWLQJ�WHFKQRORJ\�LQWR�OHDUQLQJ�DQG�WHDFKLQJ��GHYHORSLQJ�D�YDULHW\�RI�HIIHFWLYH�DVVHVVPHQW�PHWKRGV��DQG�
SUHSDULQJ�VWXGHQWV�IRU�WHFKQRORJ\�LQ�WKH�ZRUNSODFH��'LD]��*DUUHW��.LQOH\��0RRUH��6FKZDUW]��	�.RKUPDQ���������
7R�EHFRPH�VNLOOHG�SUDFWLWLRQHUV�LQ�H�SHGDJRJ\��ERWK�LQLWLDO�VWDII�WUDLQLQJ�DQG�FRQWLQXLQJ�SURIHVVLRQDO�
GHYHORSPHQW�LV�DGYLVDEOH��-,6&���������7KH�/HDUQLQJ�DQG�7HDFKLQJ�LQ�&ROODERUDWLYH�(QYLURQPHQWV��/$7,&(��
3URMHFW�DW�487�KDV�SDUWO\�DGGUHVVHG�WKH�QHHG�IRU�SURIHVVLRQDO�GHYHORSPHQW�E\�IDFLOLWDWLQJ�WKH�H[SORUDWLRQ�RI�
OHDUQLQJ�GHVLJQ�VROXWLRQV�WKDW�DUH�UHXVDEOH��VXVWDLQDEOH�DQG�VFDODEOH��$V�SDUW�RI�WKLV�SURMHFW��RQH�RI�WKH�DXWKRUV�
FRRUGLQDWHG�D�SURJUDP�IRU�6()�VWDII�WKDW�IROORZHG�DQ�DFDGHPLF�GHYHORSPHQW�PRGHO�SURSRVHG�E\�6WHHO�DQG�
$QGUHZV���������7KH�SURJUDP�PRGHOOHG�LQTXLU\�EDVHG�OHDUQLQJ�LQ�FROODERUDWLYH�OHDUQLQJ�VSDFHV��DQG�WKH�
SDUWLFLSDQWV�H[SHULHQFHG��GHVLJQHG�DQG�SUDFWLFHG�WHDFKLQJ�DFWLYLWLHV��7KURXJK�LQYHVWLJDWLQJ�D�JURXS�SRVWHU�
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DVVHVVPHQW�WDVN��SDUWLFLSDQWV�FULWLFDOO\�UHYLHZHG�WKH�VXLWDELOLW\�RI�FUHDWLQJ�DQG�DVVHVVLQJ�GLJLWDO�SRVWHUV�XVLQJ�
*RRJOH�6LWHV��)HHGEDFN�ZDV�SRVLWLYH�LQFOXGLQJ��µWKLV�LV�D�EULOOLDQW�PRGH�WR�HQFRXUDJH�FROODERUDWLYH�OHDUQLQJ�DQG�
FROODERUDWLYH�DVVHVVPHQW¶�DQG�µLW�ZDV�D�UHDO�H\H�RSHQHU�«�D�UHDOO\�XVHIXO�UHFRQFHSWXDOLVDWLRQ¶��
�
8QLW�FRRUGLQDWRUV�WKHQ�HYDOXDWHG�WKLV�DSSURDFK�DQG�GHFLGHG�WR�DGRSW�LW�IRU�WZR�ILUVW�\HDU�VFLHQFH�XQLWV�LQ�
6HPHVWHU����������ZLWK�DSSUR[LPDWHO\�����VWXGHQWV�SHU�XQLW���7KLV�SDSHU�SURYLGHV�D�SUHOLPLQDU\�HYDOXDWLRQ�RI�
WKH�XVH�RI�GLJLWDO�SRVWHUV�LQ�RQH�RI�WKH�XQLWV��,W�LV�LQWHQGHG�WKDW�WKH�ILQGLQJV�ZLOO�KHOS�GHYHORS�D�FRPPRQ�
DSSURDFK�IRU�WKH�%DFKHORU�RI�6FLHQFH�FRXUVH��VLQFH�WZR�VHFRQG�VHPHVWHU�XQLWV�ZLOO�DOVR�UHTXLUH�WKDW�VWXGHQWV�
SURGXFH�D�GLJLWDO�SRVWHU��DQG�FRXOG�EH�XVHIXO�IRU�RWKHU�XQLWV�WDXJKW�LQ�FROODERUDWLYH�OHDUQLQJ�VSDFHV��
�
%OHQGHG�OHDUQLQJ�HQYLURQPHQW�
�
7KH�GLJLWDO�SRVWHUV�DSSURDFK�ZDV�GHYHORSHG�E\�FRQVLGHULQJ�WKH�SHGDJRJLFDO�UHTXLUHPHQWV�RI�D�JURXS�DVVHVVPHQW�
WDVN�IRU�D�SRVWHU��WKH�DIIRUGDQFHV�RI�WKH�FROODERUDWLYH�OHDUQLQJ�VSDFH�DQG�WKHQ�LGHQWLI\LQJ�SRWHQWLDO�EHQHILWV�RI�
XVLQJ�GLJLWDO�SRVWHUV�DQG�PRUH�VSHFLILFDOO\��*RRJOH�6LWHV��
�
3HGDJRJLFDO�FRQVLGHUDWLRQV�
�
5HFHQW�ZRUN�RQ�WKUHVKROG�FRQFHSWV�LQ�VFLHQFH�WKDW�IRFXV�RQ�DXWKHQWLF�OHDUQLQJ�KDV�LQIOXHQFHG�FXUULFXOXP�GHVLJQ�
DW�487��)RU�H[DPSOH��-RQHV�DQG�<DWHV��������S������VXJJHVW�WKDW�&KHPLVWU\�JUDGXDWHV�VKRXOG�EH�DEOH�WR�
FRPPXQLFDWH�WR�WKHLU�SHHUV��WR�FKHPLVWU\�DQG�VFLHQWLILF�QRQ�H[SHUWV��DQG�WR�WKH�JHQHUDO�FRPPXQLW\�XVLQJ�D�UDQJH�
RI�PHGLD��LQFOXGLQJ�ZULWWHQ��RUDO�DQG�YLVXDO�PHGLD��DQG�LQFOXGH�D�UDQJH�RI�IRUPDWV�VXFK�DV�SRVWHUV��
�
'HYHORSLQJ�XQGHUVWDQGLQJ�DQG�VNLOOV�LQ�SRVWHU�FUHDWLRQ�KDV�D�QXPEHU�EHQHILWV�IRU�VWXGHQWV��SRVWHUV�FDQ�IDFLOLWDWH�
WKH�UDSLG�FRPPXQLFDWLRQ�RI�VFLHQWLILF�LGHDV��YLVXDOO\�UHSUHVHQW�LGHDV��VWLPXODWH�DQ�H[FKDQJH�RI�LGHDV�EHWZHHQ�WKH�
SUHVHQWHU�DQG�WKH�DXGLHQFH�UHDGLQJ�WKH�SRVWHU��EH�D�VXPPDU\�RI�ZRUN�GRQH��EH�YLHZHG�ZKHQ�WKH�DXWKRU�LV�QRW�
SUHVHQW��DQG�DOORZ�IRU�YDOXDEOH�QHWZRUNLQJ�RSSRUWXQLWLHV��+RIPDQQ��������S�������7KH�8QLYHUVLW\�RI�$GHODLGH��
�������)URP�D�OHDUQLQJ�DQG�WHDFKLQJ�SHUVSHFWLYH��WKH\�KDYH�WKH�SRWHQWLDO�IRU�FUHDWLYLW\�DQG�RULJLQDOLW\��UHOLDEOH�
DQG�IDVW�PDUNLQJ��DFWLYH�OHDUQLQJ��SHHU�DVVHVVPHQW��FDQ�SURPRWH�SRVLWLYH�DWWLWXGHV�LQ�VWXGHQWV��DQG�DOVR�KHOS�
VWXGHQWV�WR�H[SORUH�DQG�FRQIURQW�PLVFRQFHSWLRQV�DERXW�D�WRSLF��&XUWLQ�7HDFKLQJ�DQG�/HDUQLQJ��������%HUU\�	�
+RXVWRQ���������+RZHYHU��WKHUH�DUH�SRVVLEOH�GLVDGYDQWDJHV�LQ�WKDW�VWXGHQWV�FDQ�IRFXV�XQGXO\�RQ�SUHVHQWDWLRQ�
UDWKHU�WKDQ�FRQWHQW�RU�XQGHUVWDQGLQJ��ILQLVKHG�SRVWHUV�PLJKW�EH�YHU\�GLIIHUHQW�WKXV�PDNLQJ�FRPSDULVRQ�GLIILFXOW��
DQG�WKH\�FRXOG�UHTXLUH�DGGLWLRQDO�UHVRXUFHV��&XUWLQ�7HDFKLQJ�DQG�/HDUQLQJ���������
�
7HFKQRORJ\�DQG�VSDFH�FRQVLGHUDWLRQV�
�
7KH�FROODERUDWLYH�OHDUQLQJ�VSDFHV�LQ�WKH�6FLHQFH�DQG�(QJLQHHULQJ�&HQWUH�FDQ�EH�YLHZHG�IURP�WKH�/HDUQLQJ�
6SDFHV�7RRO��VHH�KWWS���ZZZ�LWVHUYLFHV�TXW�HGX�DX�JHQHUDOVHUYLFHV�OHWV�OHDUQLQJVSDFHV�MVS�DQG�VHDUFK�IRU�6SDFH�
7\SH� �&ROODERUDWLYH�/HDUQLQJ�6SDFH�!�*3�²�3�%ORFN���&HQWUDO�WR�WKH�VXFFHVV�RI�FROODERUDWLYH�OHDUQLQJ�VSDFHV�
KDV�EHHQ�WKH�XVH�RI�µ&RPSXWHUV�RQ�:KHHOV¶��&R:V��ZLWK�WRXFK�VFUHHQV��SRUWDEOH�ZKLWHERDUGV��DQG�PRYHDEOH�
�ZKHHOHG��WDEOHV�DQG�FKDLUV��$�VSDFH�W\SLFDOO\�KDV�QLQH�&R:V��ZLWK�WZR�WDEOHV�DQG�VL[�FKDLUV�SHU�&R:�IRU�D�WRWDO�
FDSDFLW\�RI����VWXGHQWV��$OVR��E\�RSHQLQJ�FHQWUDO�JODVV�GRRUV��SDLUV�RI�DGMRLQLQJ�VSDFHV�FDQ�EH�XVHG�DV�RQH�VSDFH��
�
3RVWHU�UHODWHG�DFWLYLWLHV�ZHUH�GHVLJQHG�IRU�HDFK�VWXGHQW�WHDP�WR�ZRUN�IURP�D�&R:��WKDW�LV��WKHLU�µGLJLWDO�KHDUWK¶���
FRQQHFW�PRELOH�GHYLFHV�RU�XVH�FORXG�EDVHG�DSSV�LI�QHFHVVDU\��DQG�REWDLQ�RQJRLQJ�IRUPDWLYH�IHHGEDFN�IURP�
DFDGHPLF�VWDII�DQG�RWKHU�WHDP�PHPEHUV��7KLV�ZDV�WR�FXOPLQDWH�LQ�DOO�WHDPV�SUHVHQWLQJ�WKHLU�ILQDO�GLJLWDO�SRVWHUV�
IURP�D�&R:�LQ�WKH�FROODERUDWLYH�OHDUQLQJ�VSDFH��WKDW�LV��WR�VLPXODWH�D�FRQIHUHQFH�SRVWHU�VHVVLRQ��DQG�EHLQJ�
DVVHVVHG�E\�WKHLU�SHHUV��
�
5HDVRQV�IRU�XVLQJ�D�GLJLWDO�SRVWHU�
�
:KHQ�FUHDWLQJ�D�SULQWHG�SRVWHU��IRU�H[DPSOH��LQ�WKH�ZD\�RXWOLQHG�E\�2¶1HLOO�	�-HQQLQJV���������VWXGHQWV�QHHG�WR�
KDYH�DFFHVV�WR�VXLWDEOH�UHVRXUFHV�VXFK�DV�UHOHYDQW�W\SHV�RI�VRIWZDUH�DQG�SULQWLQJ�IDFLOLWLHV��+RZHYHU��RQH�RI�WKH�
PDLQ�UHDVRQV�IRU�FUHDWLQJ�GLJLWDO�SRVWHUV�LV�WKDW�VWXGHQWV�PRUH�OLNHO\�QHHG�WR�GHYHORS�LQIRUPDWLRQ�OLWHUDF\�VNLOOV�
UDWKHU�WKDQ�GHVNWRS�SXEOLVKLQJ�DQG�SULQWLQJ�VNLOOV��-,6&��������VWDWH�WKDW�WKLV�LQYROYHV�GHYHORSLQJ�VNLOOV�DQG�
XQGHUVWDQGLQJ�RI�KRZ�WR�VHDUFK��DXWKHQWLFDWH��FULWLFDOO\�HYDOXDWH�DQG�DWWULEXWH�RQOLQH�PDWHULDO�DV�ZHOO�DV�GHYHORS�
µZHE�DZDUHQHVV¶�WR�RSHUDWH�DV�LQIRUPHG�XVHUV�RI�ZHE�EDVHG�VHUYLFHV��
�
'LJLWDO�SRVWHUV�RIIHU�GLVWLQFW�DGYDQWDJHV��+DL�-HZ���������ZKR�RXWOLQHV�WKH�XVH�RI�GLJLWDO�SRVWHU�W\SHV�IRU�YLUWXDO�
FRQIHUHQFHV��DUJXHV�WKDW�GLJLWDO�SRVWHUV�HQDEOH�ZLGHU�DXGLHQFH�UHDFK�WKDQ�LV�SRVVLEOH�GXULQJ�IDFH�WR�IDFH�
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FRQIHUHQFHV��IRU�H[DPSOH��WR�JHQHUDWH�LQWHUHVW�SULRU�WR��HQKDQFH�V\QFKURQRXV�SUHVHQWDWLRQV�GXULQJ��DQG�EH�
DFFHVVHG�IRU�GHHSHU�DQDO\VLV�DQG�OHDUQLQJ�DIWHU�WKH�FRQIHUHQFH���7KH\�FDQ�LQFOXGH�FRPELQDWLRQV�RI�G\QDPLF�
PXOWLPHGLD�UDWKHU�WKDQ�VWDWLF�FRQWHQW��DQG�DOORZ�IRU�WKH�DXGLHQFH�WR�LQWHUDFW�ZLWK�WKH�SRVWHU�WR�SHUKDSV�VKDUH�QHZ�
NQRZOHGJH�RQOLQH�LQVWHDG�RI�EHLQJ�SDVVLYH�FRQVXPHUV�RI�LQIRUPDWLRQ��7KH�SRVVLEOH�LQWHUDFWLRQ�EHWZHHQ�GLJLWDO�
SRVWHU�DXWKRU�V��DQG�DXGLHQFH�LV�DQ�LPSRUWDQW�RQH��&UHDWLQJ�D�SRVWHU�IRU�DQ�DXWKHQWLF�DXGLHQFH�FDQ�µXS�WKH�VWDNHV¶�
E\�DGGLQJ�WR�WKH�DXWKHQWLFLW\�RI�WKH�VWXGHQW�SURMHFW�DQG�KHOS�LQFUHDVH�VWXGHQWV¶�PRWLYDWLRQ�WR�SURGXFH�ZRUN�RI�
KLJK�TXDOLW\��%XFN�,QVWLWXWH�RI�(GXFDWLRQ���������
�
,Q�VXPPDU\��FUHDWLQJ�D�GLJLWDO�SRVWHU�KDV�WKH�SRWHQWLDO�WR�HQKDQFH�VWXGHQW�HQJDJHPHQW��%\�FRQVLGHULQJ�VXLWDEOH�
EOHQGHG�OHDUQLQJ�HQJDJHPHQW�VWUDWHJLHV��WKH�DVVHVVPHQW�WDVN�FRXOG�EH�RQH�WKDW�VWXGHQWV�SHUFHLYH�DV�DXWKHQWLF�DQG�
FKDOOHQJLQJ��WKDW�LV��WKH�DSSURDFK�PD\�EH�QHZ�DQG�VR�VWUHWFK�WKHLU�SHUIRUPDQFH���FRXOG�HQDEOH�WLPHO\�DQG�
HODERUDWHG�IHHGEDFN�IURP�DFDGHPLF�VWDII�DQG�SHHUV��DQG�FRXOG�KHOS�DFDGHPLF�VWDII�PRQLWRU�VWXGHQW�ZRUN�DQG�
LGHQWLI\�VWXGHQWV�DW�ULVN��-HIIUH\�HW�DO����������
�
([SHFWHG�EHQHILWV�RI�D�*RRJOH�6LWHV�DSSURDFK�
�
)URP�WKH�DXWKRU¶V�RZQ�H[SHULHQFH�RI�XVLQJ�*RRJOH�6LWHV�DV�ZHOO�DV�WKDW�RI�RWKHU�487�DFDGHPLF�DQG�SURIHVVLRQDO�
VWDII��WKHVH�SRWHQWLDO�EHQHILWV�ZHUH�LGHQWLILHG�DW�WKH�VWDUW�RI�VHPHVWHU��
x� ,W�LV�UHODWLYHO\�HDV\�WR�FUHDWH�D�OD\RXW�IRU�RQH�SRVWHU�SDJH��DGG�FRQWHQW�DQG�HGLW��
x� &RQWHQW�FDQ�EH�HLWKHU�VWDWLF��WH[W�DQG�LPDJHV��RU�G\QDPLF��OLQNV��YLGHRV��VOLGH�VKRZV�DQG�PDSV��WR�HQFRXUDJH�

LQWHUDFWLRQ�IURP�D�SUHVHQWHU�DQG�DQ�DXGLHQFH�LQ�WKH�FROODERUDWLYH�OHDUQLQJ�VSDFH��
x� 'LIIHUHQW�NLQGV�RI�VKDULQJ�FDQ�DOVR�RFFXU��VXFK�DV�EHWZHHQ�WHDP�PHPEHUV�WR�EXLOG�WKH�SRVWHU��ZLWK�DFDGHPLF�

VWDII�IRU�IRUPDWLYH�IHHGEDFN��SUHVHQWLQJ�WR�RWKHU�WHDPV�IRU�SHHU�DVVHVVPHQW��RU�PDNLQJ�WKH�VLWH�DYDLODEOH�IRU�
VKRZFDVH�HYHQWV��)XUWKHUPRUH��WKH�VKDULQJ�RI�D�*RRJOH�6LWH�LV�YHU\�VLPLODU�WR�WKDW�IRU�*RRJOH�'ULYH��ZKLFK�
VWDII�DQG�VWXGHQWV�PLJKW�DOUHDG\�EH�IDPLOLDU�ZLWK��

x� 6WXGHQWV�FDQ�FDUU\�RXW�ZRUN�RQ�WKH�SRVWHU�V\QFKURQRXVO\�DQG�DV\QFKURQRXVO\��DOWKRXJK�RQO\�RQH�SHUVRQ�FDQ�
HGLW�D�*RRJOH�6LWH�SDJH�DW�RQH�WLPH���

�
(YDOXDWLRQ�
�
)RU�RQH�RI�WKH�ILUVW�\HDU�%DFKHORU�RI�6FLHQFH�XQLWV��VWXGHQWV�ZHUH�UHTXLUHG�WR�VHOHFW�RQH�RI�IRXU�FKDOOHQJH�JURXSV�
WR�SDUWLFLSDWH�LQ�GXULQJ�WKH�VHPHVWHU��6WXGHQWV�IURP�RQH�RI�WKHVH�FKDOOHQJH�JURXSV�WRRN�SDUW�LQ�WKLV�GLJLWDO�SRVWHUV�
HYDOXDWLRQ��(DFK�RI�WKH����VWXGHQWV�LQ�WKLV�JURXS�FRQVHQWHG�WR�KDYLQJ�WKHLU�JURXS�SRVWHU�HYDOXDWHG�IRU�WKLV�VWXG\�
DQG�RI�WKLV�QXPEHU�����FRPSOHWHG�D�VXUYH\�YROXQWDULO\��7KHUH�ZHUH����VWXGHQW�WHDPV�UDQJLQJ�LQ�VL]H�IURP���WR��
��SHRSOH��DQG����RI�WKHVH�WHDPV�XVHG�*RRJOH�6LWHV�WR�FUHDWH�WKH�SRVWHU��ZKHUHDV�RWKHU�WHDPV�GHFLGHG�WR�VHOHFW�
3UH]L�RU�3RZHU3RLQW���)RXU�DFDGHPLF�VWDII�FRPSOHWHG�D�VLPLODU�VXUYH\��1RWH�WKDW�WKLV�JURXS�RI�VWXGHQWV�ZDV�
VHOHFWHG�VLQFH�WKH�DFDGHPLF�WHDP�OHDGHU�KDG�SDUWLFLSDWHG�LQ�WKH������/$7,&(�3URMHFW�ZRUNVKRS�VHULHV�DQG�ZDV�
IDPLOLDU�ZLWK�WKH�*RRJOH�6LWHV�DSSURDFK��
�
%RWK�VWDII�DQG�VWXGHQWV�QHHGHG�WR�GHYHORS�VNLOOV�DQG�XQGHUVWDQGLQJ�RI�FUHDWLQJ�D�GLJLWDO�SRVWHU�XVLQJ�*RRJOH�
6LWHV��2QO\�VRPH�DFDGHPLF�VWDII�KDG�DWWHQGHG�WKH�/$7,&(�ZRUNVKRSV�LQ�������WKHUHIRUH��WKH�XQLW�FRRUGLQDWRUV�
DQG�WHDP�OHDGHUV�DV�ZHOO�DV�DYDLODEOH�WXWRUV�DWWHQGHG�WUDLQLQJ�LQ�WKH�ZHHN�EHIRUH�VHPHVWHU�FRPPHQFHG��$G�KRF�
VXSSRUW�ZDV�IXUWKHU�SURYLGHG�E\�WKH�DXWKRU�GXULQJ�WKH�VHPHVWHU�DV�QHHGHG��7KH�DXWKRU�SURGXFHG�D�JXLGH�IRU�
FUHDWLQJ��VKDULQJ��SUHVHQWLQJ�DQG�VXEPLWWLQJ�D�GLJLWDO�SRVWHU�IRU�DVVHVVPHQW�DQG�WKLV�ZDV�UHIHUUHG�WR�DV�UHTXLUHG�
E\�DFDGHPLF�VWDII�DQG�VWXGHQWV��VHH�KWWS���JRR�JO�<��JZ��DQ�H[DPSOH�GLJLWDO�SRVWHU�IRU�DVFLOLWH������SURYLGLQJ�
OLQNV�WR�WKH�JXLGH�DQG�H[HPSODU�SRVWHUV���
�
)LQGLQJV�
�
7KH�VWXGHQW�VXUYH\�IRFXVHG�RQ�KRZ�HDV\�LW�ZDV�IRU�VWXGHQWV�WR�FUHDWH�WKH�SRVWHU��LQFOXGH�UHOHYDQW�FRQWHQW��EH�
FUHDWLYH��DQG�VKDUH�DFFHVV��5HVSRQVHV�ZHUH�DOVR�JDWKHUHG�DERXW�WKH�VXLWDELOLW\�RI�XVLQJ�GLJLWDO�SRVWHUV�LQ�
FROODERUDWLYH�OHDUQLQJ�VSDFHV�DQG�WKH�SRWHQWLDO�IRU�DXGLHQFH�LQWHUDFWLRQV��
�
�
�
�
�
�
�
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7DEOH����6WXGHQW�VXUYH\�UHVXOWV�
�
6XUYH\�TXHVWLRQ� 6WURQJO\�

DJUHH�
$JUHH� 1HXWUDO� 'LVDJUHH� 6WURQJO\�

GLVDJUHH�
���$�GLJLWDO�SRVWHU�LV�HDV\�IRU�VWXGHQWV�WR�FUHDWH�� ���� ���� ���� ���� ���
���$�GLJLWDO�SRVWHU�DOORZV�VWXGHQWV�WR�LQFOXGH�UHOHYDQW�
FRQWHQW��

���� ���� ��� ��� ���

���$�GLJLWDO�SRVWHU�DOORZV�VWXGHQWV�WR�EH�FUHDWLYH��� ���� ���� ���� ��� ���
���$�GLJLWDO�SRVWHU�VXLWV�VWXGHQWV�OHDUQLQJ�LQ�D�
FROODERUDWLYH�OHDUQLQJ�VSDFH��

���� ���� ���� ��� ���

���$�GLJLWDO�SRVWHU�LV�HDV\�IRU�VWXGHQWV�WR�VKDUH�ZLWKLQ�D�
WHDP��ZLWK�DFDGHPLF�VWDII�DQG�ZLWK�SHHUV��

���� ���� ��� ��� ���

���$�GLJLWDO�SRVWHU�DOORZV�WKH�DXGLHQFH�WR�LQWHUDFW�ZLWK�
WKH�SRVWHU��

���� ���� ���� ��� ���

�
$V�LOOXVWUDWHG�LQ�7DEOH����WKH�PRVW�SRVLWLYH�UHVSRQVHV�ZHUH�IRU�����UHOHYDQF\�RI�FRQWHQW�����VXLWDELOLW\�RI�VSDFH���
���VKDULQJ��DQG����DXGLHQFH�LQWHUDFWLRQ��/HVV�SRVLWLYH�UHVXOWV�ZHUH�IRU�����HDVH�RI�XVH��DQG����FUHDWLYLW\��
7KLV�ZDV�UHIOHFWHG�LQ�WKH�UHVSRQVHV�WR�WKHVH�WZR�RSHQ�TXHVWLRQV��
x� :KDW�GR�\RX�WKLQN�DUH�WKH�RQH�RU�WZR�PDLQ�EHQHILWV�RI�VWXGHQWV�FUHDWLQJ�D�GLJLWDO�SRVWHU"�

$�WKHPDWLF�DQDO\VLV�UHYHDOHG�WKH�EHQHILWV�ZHUH��HDVH�RI�FROODERUDWLRQ��������HDVH�RI�FRPPXQLFDWLRQ�DQG�
LQWHUDFWLRQ�ZLWK�DXGLHQFH��������DQG�FUHDWLYLW\��������2WKHU�EHQHILWV�QRWHG�ZHUH�WKDW�WHDPV�GLG�QRW�KDYH�WR�
PHHW�IDFH�WR�IDFH�WR�FRPSOHWH�WKH�SRVWHU��LW�ZDV�LQWHUDFWLYH�DQG�HQJDJLQJ��LW�HQFRXUDJHG�WHDPZRUN��LW�ZDV�
SRVVLEOH�WR�HGLW�DQG�WZHDN�RQ�DQ�RQJRLQJ�EDVLV��ZKLFK�FRXOG�QRW�KDSSHQ�ZLWK�D�SULQWHG�SRVWHU���DQG�VWXGHQWV�
IHOW�WKH\�ZHUH�XVLQJ�WKH�ODWHVW�VRIWZDUH�WR�GR�UHDO�WDVNV��

x� :KDW�GR�\RX�WKLQN�DUH�WKH�RQH�RU�WZR�PDLQ�FKDOOHQJHV�RI�FUHDWLQJ�D�GLJLWDO�SRVWHU"�
$�WKHPDWLF�DQDO\VLV�UHYHDOHG�WKH�FKDOOHQJHV�ZHUH��WHFKQLFDO�LVVXHV��������VXFK�DV�QRW�NQRZLQJ�KRZ�WR�XVH�
*RRJOH�6LWHV�DQG�QRW�EHLQJ�DZDUH�RI�LWV�OLPLWDWLRQV�UHJDUGLQJ�OD\RXW�DQG�SRVLWLRQLQJ�RI�FRQWHQW��FUHDWLYLW\�
�������ZKHUH�VWXGHQWV�ZHUH�XQVXUH�KRZ�EHVW�WR�SURGXFH�D�YLVXDOO\�DWWUDFWLYH�GHVLJQ��DQG�GLIILFXOW\�ZLWK�
FROODERUDWLRQ��������HVSHFLDOO\�VLQFH�RQO\�RQH�SHUVRQ�FRXOG�HGLW�D�SDJH�DW�RQH�WLPH��2WKHU�FKDOOHQJHV�QRWHG�
ZHUH�EHLQJ�DEOH�WR�HGLW�LPDJHV��FUHDWLQJ�FRQFLVH�FRQWHQW��PDLQWDLQLQJ�JURXS�FRQVHQVXV�DQG�XQGHUVWDQGLQJ�WKH�
DVVHVVPHQW�UHTXLUHPHQWV�FOHDUO\��

�
$FDGHPLF�VWDII�UHVSRQGHG�WKDW�WKH�GLJLWDO�SRVWHUV�DSSURDFK�VXLWV�LQTXLU\�EDVHG�OHDUQLQJ��DOORZV�IRU�FUHDWLYLW\�DQG�
WKH�LQYHVWLJDWLRQ�RI�TXHVWLRQV�LQ�PRUH�GHSWK�FRPSDUHG�ZLWK�SULQWHG�SRVWHUV��SURYLGHV�D�IOH[LEOH�OHDUQLQJ�RSWLRQ�
DQG�DOORZV�IRU�PXOWLSOH�W\SHV�RI�PHGLD��6RPH�FKDOOHQJHV�QRWHG�ZHUH�WKDW�VWXGHQWV�DQG�VWDII�QHHG�WLPH�WR�OHDUQ�
KRZ�WR�XVH�WKH�WHFKQRORJ\��EXW�GLG�QRW�VWDWH�LI�WLPH�ZDV�ODFNLQJ���WKHUH�PLJKW�EH�WRR�PXFK�VFRSH�IRU�FUHDWLYLW\��
DQG�WKHUH�FRXOG�EH�WRR�PXFK�IRFXV�RQ�WKH�SUHVHQWDWLRQ�RI�WKH�SRVWHU�LQVWHDG�RI�LWV�FRQWHQW��ZKLFK�FDQ�DOVR�RFFXU�
IRU�D�SULQWHG�SRVWHU���
�
7KH�FRQWHQW�LWHPV�LQ�WKH����VWXGHQW�*RRJOH�6LWHV�SRVWHUV�ZHUH�TXDQWLILHG�DV�EHLQJ�HLWKHU�VWDWLF�RU�G\QDPLF��$V�
VKRZQ�LQ�7DEOH���EHORZ��WKH�XVH�RI�VWDWLF�LWHPV�ZDV�VLPLODU�LQ�DOO�JURXSV�ZLWK�D�WLWOH��KHDGLQJV��WH[W��JUDSKLFDO�
HOHPHQWV��VXFK�DV�SKRWRV��GLDJUDPV��JUDSKV�FKDUWV�DQG�PDSV��EHLQJ�LQFOXGHG�LQ�PRVW�SRVWHUV��7KH�JUHDWHVW�
YDULDWLRQ�RFFXUUHG�ZLWK�WKH�XVH�RI�G\QDPLF�LWHPV��ZLWK�DFWLYH�OLQNV�PRVW�FRPPRQO\�LQFOXGHG�LQ�D�SRVWHU��DV�ZHOO�
DV�H[WHUQDO�<RX7XEH�YLGHRV��:LWK�WKH�H[FHSWLRQ�RI�RQH�SRVWHU��DOO�KDG�DGGLWLRQDO�SDJHV�WR�SURYLGH�UHIHUHQFH�
GHWDLOV�DQG�VRPH�LQFOXGHG�QDYLJDWLRQ�DQG�VHDUFK�IHDWXUHV��7ZR�SRVWHUV�HPEHGGHG�D�*RRJOH�'ULYH�SUHVHQWDWLRQ�
�FUHDWHG�E\�WKH�WHDP��DQG�D�3UH]L��VRXUFHG�H[WHUQDOO\�E\�WKH�WHDP���7KLV�PLJKW�VXJJHVW�WKDW�DFDGHPLF�VWDII�QHHG�
WR�LQGLFDWH�WR�VWXGHQWV�ZKDW�NLQGV�RI�VWDWLF�DQG�G\QDPLF�FRQWHQW�ZRXOG�EH�DSSURSULDWH��
�
�
�
�
�
�
�
�
�
�
�
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7DEOH����$�FRPSDULVRQ�RI�VWDWLF�DQG�G\QDPLF�FRQWHQW�LWHPV�
�
6WDWLF�FRQWHQW� 1R��RI�SRVWHUV�� '\QDPLF�FRQWHQW� 1R��RI��SRVWHUV�
7LWOH� ��� $FWLYH�OLQNV�IRU�UHIHUHQFHV� ��
$XWKRU�QDPHV� �� <RX7XEH�YLGHR�HPEHGGHG��H[WHUQDO�YLGHR�� ��
+HDGLQJV� ��� /LQNV�WR�<RX7XEH�YLGHR��H[WHUQDO�YLGHR�� ��
7H[W� ��� 3UH]L�HPEHGGHG��QRW�FUHDWHG�E\�WHDP�� ��
3KRWR� ��� *RRJOH�6OLGHV�HPEHGGHG��FUHDWHG�E\�WHDP�� ��
'LDJUDP� �� 1XPEHU�RI�VXE�SDJHV��OLQNV�WR�WKHVH�SDJHV�

SURYLGHG�LQ�QDYLJDWLRQ�DQG�RU�FRQWHQW��
��SDJH� ���
��SDJH� ���
��SDJHV� ���
��SDJHV� ���
��SDJHV� ���

*UDSK�FKDUW� ��� /HIW�QDYLJDWLRQ�PHQX��RQ�KRPH�SDJH�� ��
7DEOH��LQIRUPDWLRQ�UHVXOWV�� �� 7RS�QDYLJDWLRQ�PHQX��RQ�KRPH�SDJH�� ��
,PDJH�RI�PDS� �� 6HDUFK�WRRO� ��
5HIHUHQFH�OLVW�RQ�KRPH�SDJH� �� *RRJOH�PDS� ��
5HIHUHQFH�OLVW�RQ�VXE�SDJH� ��� � �
�
&RQFOXVLRQV�
�
7KH�GLJLWDO�SRVWHUV�DSSURDFK�VHHPV�WR�KDYH�EHHQ�FKDOOHQJLQJ�IRU�VRPH�VWXGHQWV��EXW�RYHUDOO�LW�ZDV�RQH�WKDW�
HIIHFWLYHO\�HQJDJHG�PRVW�VWXGHQWV��7KH�DFDGHPLF�VWDII�FRPPHQWHG�WKDW�VWXGHQWV�ZHUH�YHU\�PRWLYDWHG�DQG�
SRVLWLYH�GXULQJ�WKH�ILQDO�SRVWHU�SUHVHQWDWLRQ�VHVVLRQ�LQ�WKH�FROODERUDWLYH�OHDUQLQJ�VSDFH��,QWHUHVWLQJO\��VWDII�GLG�
QRW�UHDOLVH�WKDW�VRPH�VWXGHQWV�IRXQG�WKH�WDVN�GLIILFXOW��DQG�WKLV�VXJJHVWV�WKDW�SHUKDSV�WKH�LQLWLDO�FKDOOHQJHV�ZHUH�
GDXQWLQJ��KRZHYHU�PRVW�VWXGHQWV�HYHQWXDOO\�VHHPHG�VDWLVILHG�DQG�FRQILGHQW�ZLWK�WKH�ILQDO�RXWFRPH��7ZR�
DFDGHPLFV�VWDWHG�WKDW�XVLQJ�D�GLJLWDO�SRVWHU�FKDOOHQJHV�WKH�QRWLRQ�RI�ZKDW�D�VFLHQWLILF�SRVWHU�FRXOG�RU�VKRXOG�ORRN�
OLNH�DQG�WKDW�WKLV�WUHQG�QHHGV�WR�EH�IROORZHG�DQG�IXUWKHU�GHYHORSHG�DW�487��7KLV�WKHUHIRUH�PHDQV�WKDW�DFDGHPLF�
WHDPV�QHHG�WR�EH�FOHDU�DERXW�WKH�DVVHVVPHQW�LQVWUXFWLRQV�DQG�JXLGHOLQHV�SURYLGHG�WR�VWXGHQWV��DV�ZHOO�DV�EH�
PLQGIXO�RI�WKH�VXSSRUW�DQG�GLUHFWLRQ�WKDW�PLJKW�EH�UHTXLUHG�GXULQJ�WKH�VHPHVWHU��7KLV�LV�HVSHFLDOO\�SHUWLQHQW�VLQFH�
WKH�W\SHV�RI�GLJLWDO�SRVWHUV�FDQ�EH�TXLWH�YDULHG�LQFOXGLQJ��
�

OHFWXUH�FDSWXUH�OHFWXUHV��YLGHRV��VOLGHVKRZV��VKRUW�JDPHV��DXGLR�ILOHV��DQG��PDVK�XSV��RI�YDULRXV�W\SHV�
RI�GLJLWDO�FRQWHQW��$Q\WKLQJ�WKDW�PD\�EH�FUHDWHG�DV�D�ZHE�GHOLYHUDEOH�PXOWLPHGLD�ILOH�RU�D�ZHE�SDJH�
PD\�EH�D�PDGH�LQWR�D�VWDQG�DORQH�GLJLWDO�SRVWHU�VHVVLRQ��+DL�-HZ��������S��������

�
)LQDOO\��WZR�EURDGHU�WUHQGV�DUH�ZRUWK\�RI�FRQWLQXHG�LQYHVWLJDWLRQ�UHJDUGLQJ�WKH�DSSURSULDWHQHVV�RI�GLJLWDO�
SRVWHUV��7KH�ILUVW�LV�KRZ�GLJLWDO�OHDUQLQJ�FDQ�FRQWULEXWH�WR�GHHSHU�OHDUQLQJ�WKURXJK�SHUVRQDOLVHG�VNLOO�EXLOGLQJ�YLD�
WKH�WRROV�XVHG�IRU�SURGXFWLRQ��FROODERUDWLRQ�DQG�VLPXODWLRQ��DQG�GXH�WR�WKH�HQKDQFHG�DFFHVV�WR�OHDUQLQJ�
�9DQGHU$UN�	�6FKQHLGHU���������7KH�VHFRQG�LV�E\�EHLQJ�DZDUH�RI�ZKDW�ILUVW�\HDU�VWXGHQWV�H[SHFW�DW�XQLYHUVLW\�
DQG�WKH�VNLOOV�DQG�NQRZOHGJH�WKH\�EULQJ�WR�WKHLU�OHDUQLQJ�HQYLURQPHQW²IRU�H[DPSOH��VWXGHQWV�PD\�EH�VHHNLQJ�
IOH[LELOLW\��LQWHUDFWLYLW\��UHOHYDQF\��ZD\V�WR�PHDVXUH�SURJUHVV��FKDOOHQJLQJ�EXW�DFKLHYDEOH�WDVNV��DQG�
RSSRUWXQLWLHV�WR�GHYHORS�VRPH�H[SHUWLVH�LQ�DQ�DUHD�RI�LQWHUHVW��1*/&�	�L1$&2/���������
�
5HIHUHQFHV�
�
%HUU\��-���	�+RXVWRQ��.����������6WXGHQWV�XVLQJ�SRVWHUV�DV�D�PHDQV�RI�FRPPXQLFDWLRQ�DQG�DVVHVVPHQW��

HGXFDWLRQDO��,Q�6WXGLHV�LQ�PDWKHPDWLFV�����������±����5HWULHYHG�-XQH�����������IURP�
KWWS���ZZZ�MVWRU�RUJ�VWDEOH����������

%XFN�,QVWLWXWH�IRU�(GXFDWLRQ����������:KDW�LV�3%/"�KWWS���ZZZ�ELH�RUJ�DERXW�ZKDWBLVBSEO��>YLHZHG����-XQH�
����@��

&XUWLQ�7HDFKLQJ�DQG�/HDUQLQJ����������'HYHORSLQJ�DSSURSULDWH�DVVHVVPHQW�WDVNV��,Q�7HDFKLQJ�DQG�OHDUQLQJ�DW�
&XUWLQ�������SS����±�����3HUWK��&XUWLQ�8QLYHUVLW\��5HWULHYHG�-XQH�����������IURP�
KWWS���RWO�FXUWLQ�HGX�DX�ORFDO�GRZQORDGV�OHDUQLQJBWHDFKLQJ�WOBKDQGERRN�WOERRNFKDS�B�����SGI��

'LD]��9���*DUUHW��3���.LQOH\��(���0RRUH��-���6FKZDUW]��&���	�.RKUPDQ��3����������)DFXOW\�GHYHORSPHQW�IRU�WKH�
��VW�FHQWXU\��('8&$86(�5HYLHZ�����������±����5HWULHYHG�-XQH�����������IURP�
KWWS���QHW�HGXFDXVH�HGX�LU�OLEUDU\�SGI�(50�����SGI��
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+DL�-HZ��6����������$GGLQJ�VHOI�GLVFRYHU\�OHDUQLQJ�WR�OLYH�RQOLQH�FRQIHUHQFHV��8VLQJ�GLJLWDO�SRVWHU�VHVVLRQV�LQ�
KLJKHU�HGXFDWLRQ��,Q�8��'HPLUD\��*��.XUXEDFDN�	�7��9RONDQ�<X]HU��(GV����0HWD�FRPPXQLFDWLRQ�IRU�
UHIOHFWLYH�RQOLQH�FRQYHUVDWLRQV��0RGHOV�IRU�GLVWDQFH�HGXFDWLRQ��SS�����±������,*,�*OREDO��

+RIPDQQ��$��+����������6FLHQWLILF�ZULWLQJ�DQG�FRPPXQLFDWLRQ��3DSHUV��SURSRVDOV�DQG�SUHVHQWDWLRQV��1HZ�<RUN��
2[IRUG�8QLYHUVLW\�3UHVV��

-HIIUH\��/��0���0LOQH��-���6XGGDE\��*���	�+LJJLQV��$����������6WUDWHJLHV�IRU�HQJDJLQJ�OHDUQHUV�LQ�D�EOHQGHG�
OHDUQLQJ�HQYLURQPHQW��5HWULHYHG�-XQH�����������IURP�KWWSV���DNRDRWHDURD�DF�Q]�GRZQORDG�QJ�ILOH�JURXS�
�����VWUDWHJLHV�IRU�HQJDJLQJ�OHDUQHUV�LQ�D�EOHQGHG�HQYLURQPHQW�SGI��

-,6&���������(IIHFWLYH�SUDFWLFH�LQ�D�GLJLWDO�DJH��$�JXLGH�WR�WHFKQRORJ\�HQKDQFHG�OHDUQLQJ�DQG�WHDFKLQJ��
5HWULHYHG�-XQH�����������IURP�KWWS���ZZZ�MLVF�DF�XN�PHGLD��GRFXPHQWV�SXEOLFDWLRQV��
HIIHFWLYHSUDFWLFHGLJLWDODJH�SGI��

-RQHV��6���	�<DWHV��%����������6FLHQFH�OHDUQLQJ�DQG�WHDFKLQJ�DFDGHPLF�VWDQGDUGV�VWDWHPHQW��5HWULHYHG�-XQH�����
������IURP�KWWS���ZZZ�ROW�JRY�DX�UHVRXUFH�OHDUQLQJ�DQG�WHDFKLQJ�DFDGHPLF�VWDQGDUGV�VFLHQFH������

1H[W�*HQHUDWLRQ�/HDUQLQJ�&KDOOHQJHV��1*/&��	�,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�.����2QOLQH�/HDUQLQJ�
�L1$&2/�����������5HWKLQN��3ODQQLQJ�DQG�GHVLJQLQJ�IRU�.����QH[W�JHQHUDWLRQ�OHDUQLQJ��5HWULHYHG�-XQH�����
������IURP�KWWS���QHW�HGXFDXVH�HGX�LU�OLEUDU\�SGI�1*7�����SGI��

2¶1HLOO��*���	�-HQQLQJV��'����������7KH�XVH�RI�SRVWHUV�IRU�DVVHVVPHQW��$�JXLGH�IRU�VWDII��8QLYHUVLW\�&ROOHJH�
'XEOLQ��5HWULHYHG�-XQH�����������IURP�ZZZ�XFG�LH�W�FPV�8&'7/$�����SGI�

6WHHO��&���	�$QGUHZV��7����������5H�LPDJLQLQJ�WHDFKLQJ�IRU�WHFKQRORJ\�HQULFKHG�OHDUQLQJ�VSDFHV��$Q�DFDGHPLF�
GHYHORSPHQW�PRGHO��,Q�0��.HSSHOO��.��6RXWHU�	�0��5LGGOH��(GV����3K\VLFDO�DQG�YLUWXDO�OHDUQLQJ�VSDFHV�LQ� 
KLJKHU�HGXFDWLRQ��&RQFHSWV�IRU�WKH�PRGHUQ�OHDUQLQJ�HQYLURQPHQW��SS�����±������+HUVKH\��3$��,QIRUPDWLRQ� 
6FLHQFH�5HIHUHQFH��https://doi.org/10.4018/978-1-60960-114-0.ch015

7KH�8QLYHUVLW\�RI�$GHODLGH����������$FDGHPLF�SRVWHUV��5HWULHYHG�-XQH�����������IURP�
KWWS���ZZZ�DGHODLGH�HGX�DX�ZULWLQJFHQWUH�OHDUQLQJBJXLGHV�OHDUQLQJ*XLGHBDFDGHPLF3RVWHUV�SGI�

9DQGHU$UN��7���	�6FKQHLGHU��&����������+RZ�GLJLWDO�OHDUQLQJ�FRQWULEXWHV�WR�GHHSHU�OHDUQLQJ��5HWULHYHG�-XQH�����
������IURP�KWWS���QHW�HGXFDXVH�HGX�LU�OLEUDU\�SGI�&6'����D�SGI�

$XWKRU�FRQWDFW�GHWDLOV��
5RJHU�&RRN�� URJHU�FRRN#TXW�HGX�DX�
3DXO�)HQQ�� SDXO�IHQQ#TXW�HGX�DX�

3OHDVH� FLWH� DV�� &RRN�� 5��� 	� )HQQ�� 3�� �������� '\QDPLF� GLJLWDO� SRVWHUV�� 0DNLQJ� WKH� PRVW� RI� FROODERUDWLYH� 
OHDUQLQJ�VSDFHV�,Q�+��&DUWHU��0��*RVSHU�DQG�-��+HGEHUJ��(GV����(OHFWULF�'UHDPV��3URFHHGLQJV�DVFLOLWH�����
6\GQH\���SS���������. https://doi.org/10.14742/apubs.2013.1516�

&RS\ULJKW��������5RJHU�&RRN�	�3DXO�)HQQ�

7KH� DXWKRU�V�� DVVLJQ� WR� DVFLOLWH� 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�DVFLOLWH�WR�SXEOLVK�WKLV�GRFXPHQW�RQ�
WKH�DVFLOLWH�ZHE�VLWH�DQG�LQ�RWKHU�IRUPDWV�IRU�WKH�3URFHHGLQJV�DVFLOLWH�6\GQH\�������$Q\�RWKHU�XVH�LV�SURKLELWHG�
ZLWKRXW�WKH�H[SUHVV�SHUPLVVLRQ�RI�WKH�DXWKRU�V���

https://doi.org/10.4018/978-1-60960-114-0.ch015
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%98%ED%AF%80%ED%B0%94%ED%AF%80%ED%B0%99%ED%AF%80%ED%B0%83

