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$SSOLHG�OHDUQLQJ�LQ�RQOLQH�VSDFHV��7UDGLWLRQDO�SHGDJRJLHV�
LQIRUPLQJ�HGXFDWLRQDO�GHVLJQ�IRU�WRGD\¶V�OHDUQHUV��
�
-LOOLDQ�'RZQLQJ� ��
6FKRRO�RI�(GXFDWLRQ�
8QLYHUVLW\�RI�7DVPDQLD�
-DQ�+HUULQJWRQ�
6FKRRO�RI�(GXFDWLRQ�
0XUGRFK�8QLYHUVLW\�
�
�

7KH�FKDOOHQJH�WR�SURYLGH�HQJDJLQJ��HIIHFWLYH�OHDUQLQJ�HQYLURQPHQWV�IRU�XQLYHUVLW\�VWXGHQWV�LV�
SHUKDSV�JUHDWHU�QRZ�WKDQ�HYHU�EHIRUH��:KLOH�WKH�µDQ\WLPH��DQ\ZKHUH¶�RQOLQH�OHDUQLQJ�HQYLURQPHQW�
DSSHDOV��VWXGHQWV�DOVR�QHHG�D�OHDUQLQJ�HQYLURQPHQW�WKDW�HQFRXUDJHV�DQG�UHWDLQV�WKHLU�HQJDJHPHQW���
$�QHZ�WHDFKHU�HGXFDWLRQ�SURJUDP�ZLWK�DQ�H[SOLFLW�IRFXV�RQ�DSSOLHG�OHDUQLQJ�FRPPHQFHG�DW�WKH�
8QLYHUVLW\�RI�7DVPDQLD�LQ�������7KH�IXOO\�RQOLQH�FRXUVH�DLPV�WR�SURYLGH�DQ�DXWKHQWLF��HQJDJLQJ�
HQYLURQPHQW�IRU�WKH�VWXGHQWV��ZKR�DUH�SULPDULO\�PDWXUH�DJHG��LQ�VHUYLFH�WHDFKHUV�LQ�7$)(�
FROOHJHV��7KLV�SDSHU�GHVFULEHV�WKH�DSSOLHG�OHDUQLQJ�GHVLJQ�SULQFLSOHV�FUHDWHG�WR�JXLGH�WKH�FRXUVH�
GHYHORSPHQW�DQG�GHOLYHU\��DQG�WKH�LQLWLDO�ILQGLQJV�RI�D�GRFWRUDO�VWXG\�EHLQJ�XQGHUWDNHQ�WR�H[DPLQH�
WKHLU�HIIHFWLYHQHVV��7KH�UHVHDUFK�DLPV�WR�SURYLGH�D�VHW�RI�WHVWHG�GHVLJQ�SULQFLSOHV�WR�HQFRXUDJH�DQG�
VXSSRUW�DQ�DSSOLHG�OHDUQLQJ�DSSURDFK�LQ�RQOLQH�WHDFKHU�HGXFDWLRQ�FRXUVHV��DQG�PRUH�EURDGO\�LQ�
KLJKHU�HGXFDWLRQ��
�
.H\ZRUGV��H�OHDUQLQJ��DSSOLHG�OHDUQLQJ��DXWKHQWLF��RQOLQH��WHDFKHU�HGXFDWLRQ��
�

,QWURGXFWLRQ�
�
/LNH�PDQ\�RWKHU�QDWLRQV��$XVWUDOLD�KRSHV� WR� LQFUHDVH� WKH�SHUFHQWDJH�RI� WKH�SRSXODWLRQ�ZKR�KDYH�VXFFHHGHG�DW�
XQLYHUVLW\��ZLWK�WKH�%UDGOH\�5HSRUW� � �������VHWWLQJ�D�WDUJHW�RI�����RI�������\HDU�ROGV�KROGLQJ�%DFKHORU�OHYHO�
TXDOLILFDWLRQV� E\� ������7KLV� KDV� LPSRUWDQW� LPSOLFDWLRQV� IRU� SURYLGHUV�� JLYHQ� WKDW� VXFK� DQ� DVSLUDWLRQ� HQWDLOV� D�
PRUH�GLYHUVH�VWXGHQW�FRKRUW��&RPSDUHG�WR�D�JHQHUDWLRQ�DJR��WRGD\¶V�VWXGHQW�LV�PRUH�OLNHO\�WR�EH�ROGHU��ILUVW�LQ�
IDPLO\�WR�DWWHQG�XQLYHUVLW\��DQG�FRPELQLQJ�VWXG\�ZLWK�ZRUN�DQG�IDPLO\�FRPPLWPHQWV��0XQUR����������7KHUH�LV�D�
VWURQJ�LPSHUDWLYH�WR�GHVLJQ�HIIHFWLYH��HQJDJLQJ�OHDUQLQJ�HQYLURQPHQWV�IRU�WKHVH�QRQ�WUDGLWLRQDO�VWXGHQWV��PDQ\�
RI�ZKRP�ZLOO�E\�QHFHVVLW\�RU�E\�SUHIHUHQFH��VHHN�DQ�RQOLQH�PRGH�RI�OHDUQLQJ���
�
$Q� XQGHUJUDGXDWH� WHDFKHU�HGXFDWLRQ� FRXUVH� ILUVW� RIIHUHG� LQ� ����� DW� WKH� 8QLYHUVLW\� RI� 7DVPDQLD� LV� DWWUDFWLQJ�
VWXGHQWV�ZKR�W\SLI\�WKH�FKDUDFWHULVWLFV�RI�QRQ�WUDGLWLRQDO�VWXGHQWV���7KH�FRXUVH�LV�DLPHG�DW�WHDFKHUV�HPSOR\HG�LQ�
YRFDWLRQDO� HGXFDWLRQ� DQG� WUDLQLQJ� �9(7�� VHWWLQJV�� LQFOXGLQJ� 7$)(V�� KRVSLWDOLW\� FROOHJHV� RU� 9(7� LQ� 6FKRRO�
SURJUDPV�� )RU� PDQ\� RI� WKH� VWXGHQWV�� LW� LV� WKHLU� ILUVW� H[SHULHQFH� RI� VWXG\� DW� XQLYHUVLW\� DQG� LV� D� FKDOOHQJLQJ�
XQGHUWDNLQJ��&RXUVH�GHVLJQHUV�FRQVLGHUHG�KRZ�WR�HPEHG�DQ�DSSOLHG�OHDUQLQJ�DSSURDFK�WKDW�FRXOG�DOVR�EH�VHHQ�DV�
D�PRGHO� IRU� WKH� VWXGHQWV¶� RZQ�YRFDWLRQDO� HGXFDWLRQ� VHWWLQJV��ZKLOH�EHLQJ�GHOLYHUHG� LQ� D� IXOO\�RQOLQH�PRGH�RI�
VWXG\��7KH�OLWHUDWXUH�UHYLHZ�DQG�FRQVXOWDWLRQ�VHVVLRQV�SURYLGHG�WKH�IRXQGDWLRQ�IRU�WKH�GUDIW�GHVLJQ�SULQFLSOHV�WKDW�
DUH�QRZ�JXLGLQJ� WKH�GHYHORSPHQW�DQG�GHOLYHU\�RI� WKH�FRXUVH��7KLV�SDSHU�GHVFULEHV� WKH�GHVLJQ�SULQFLSOHV�� WKHLU�
WKHRUHWLFDO� XQGHUSLQQLQJV� DQG� WKHLU� LQLWLDO� LPSOHPHQWDWLRQ��7KH� UHVXOWLQJ� H[SHULHQFH� IRU� VWXGHQWV� DQG� WHDFKLQJ�
VWDII�LV�WKH�VXEMHFW�RI�DQ�RQJRLQJ�GRFWRUDO�VWXG\��ZLWK�LQLWLDO�ILQGLQJV�IURP�WKH�ILUVW�LWHUDWLRQ�EHLQJ�GHVFULEHG�LQ�
WKLV�SDSHU���
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�
5HVHDUFK�PHWKRGRORJ\�
�
7KH� PHWKRGRORJLFDO� IUDPHZRUN� IRU� WKH� VWXG\� LV� GHVLJQ�EDVHG� UHVHDUFK�� 7KLV� LV� DOVR� UHIHUUHG� WR� DV� GHVLJQ�
UHVHDUFK�� HGXFDWLRQDO� GHVLJQ� UHVHDUFK�� GHVLJQ� H[SHULPHQWV� DQG� GHYHORSPHQW� UHVHDUFK�� DQG� DOWKRXJK� VLPLODU� WR�
DFWLRQ� UHVHDUFK�� LW� JRHV� EH\RQG� WKDW� PHWKRGRORJ\� E\� LQYROYLQJ� DQ� LWHUDWLYH� SURFHVV� RI� DQDO\VLV�� GHVLJQ��
GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI�D�VSHFLDOO\�GHVLJQHG�PRGHO��3KLOOLSV��0F1DXJKW��	�.HQQHG\���������7KHUH�
DUH�IRXU�SKDVHV�LQ�GHVLJQ�EDVHG�UHVHDUFK��VHH�)LJXUH���EHORZ���DV�GHSLFWHG�E\�5HHYHV����������

�
)LJXUH����,WHUDWLYH�SKDVHV�RI�GHVLJQ�EDVHG�UHVHDUFK��5HHYHV��������S������

�
(DFK�SKDVH�RI�WKH�VWXG\�LV�GHVFULEHG�LQ�PRUH�GHWDLO�EHORZ��
�
3KDVH�2QH��$QDO\VLV�RI�D�SUDFWLFDO�SUREOHP�
�
7KH�ILUVW�SKDVH�RI�WKH�VWXG\�LQYROYHG�D�PXOWL�SURQJHG�DSSURDFK�WR�LGHQWLI\�DQG�DUWLFXODWH�ERWK�WKH�YLVLRQ�IRU�WKH�
FRXUVH� DQG� WKH� SUDFWLFDO� FKDOOHQJHV� IDFHG� E\� SURVSHFWLYH� VWXGHQWV�� ,W� ZDV� DQWLFLSDWHG� WKDW� WKH� PDMRULW\� RI�
LQFRPLQJ�VWXGHQWV�ZRXOG�EH�PDWXUH�DJHG�DQG�EDODQFLQJ�VWXG\�ZLWK�HPSOR\PHQW�DQG�IDPLO\�OLIH��7\SLFDOO\��VXFK�
VWXGHQWV�ZLOO�QRW�FRQWLQXH�LQ�WKHLU�VWXGLHV�LI�WKH\�GR�QRW�SHUFHLYH�DGHTXDWH�EHQHILWV�IURP�SDUWLFLSDWLRQ��%DUWUDP��
�������,W�ZDV�FULWLFDO�WR�LPDJLQH�WKH�VWXGHQW�H[SHULHQFH�DQG�FRQVLGHU�WKH�QHFHVVDU\�SHGDJRJLFDO�DSSURDFKHV�WR�
HQVXUH�DQ�HQJDJLQJ��UHZDUGLQJ�OHDUQLQJ�HQYLURQPHQW��&RXUVH�GHVLJQHUV�DOVR�YLVLWHG�9(7�FDPSXVHV�LQ�7DVPDQLD�
ZKHUH� WHDFKHUV� ZKR�ZHUH� SURVSHFWLYH� VWXGHQWV� LQ� WKH� FRXUVH�ZHUH� LQYLWHG� WR� DUWLFXODWH� WKHLU� KRSHV�� IHDUV� DQG�
H[SHFWDWLRQV��7KH�ILQGLQJV�IURP�WKLV�LQLWLDO�VWDJH�KLJKOLJKWHG�WKH�QHHG�IRU�D�VXSSRUWLYH�HQYLURQPHQW��ZLWK�FRXUVH�
FRQWHQW�DQG�DFWLYLWLHV�UHVSRQVLYH�WR�WKH�HYHU\GD\�QHHGV�RI�WKH�WHDFKHUV�ZRUNLQJ�LQ�DSSOLHG�OHDUQLQJ�VHWWLQJV��DQG�
IOH[LEO\�GHOLYHUHG�DQG�DVVHVVHG��7KLV�SKDVH�DOVR�LQFOXGHG�LQIRUPDO�FRQVXOWDWLRQV�ZLWK�FXUUHQW�VWXGHQWV�DQG�UHFHQW�
JUDGXDWHV�IURP�H[LVWLQJ�WHDFKHU�HGXFDWLRQ�FRXUVHV��WR�JDUQHU�D�SLFWXUH�RI�WKH�FXUUHQW�VWXGHQW�H[SHULHQFH�LQ�SUH�
VHUYLFH�FRXUVHV�LQ�WKH�)DFXOW\�RI�(GXFDWLRQ����
��
&RXUVH� GHVLJQHUV� WKHQ� UHYLHZHG� HGXFDWLRQDO� OLWHUDWXUH�� IRFXVVLQJ� ODUJHO\� RQ� FRQVWUXFWV� UHODWHG� WR� WKHRUHWLFDO�
SHUVSHFWLYHV�RQ�OHDUQLQJ�DQG�WHDFKLQJ��DQG�PRGHOV�RI�WHDFKHU�HGXFDWLRQ�WKDW�UHFRJQLVHG�WKH�YDOXH�RI�DQ�DSSOLHG��
DXWKHQWLF�DSSURDFK��7KHUH�ZHUH� ILYH� WKHRUHWLFDO�FRQVWUXFWV� H[DPLQHG� LQ� WKLV�SKDVH�� DSSOLHG� OHDUQLQJ��DXWKHQWLF�
OHDUQLQJ�� UHDOLVWLF� WHDFKHU� HGXFDWLRQ�� VLWXDWHG� OHDUQLQJ�� DQG� UHIOHFWLYH� SUDFWLFH�� 7KHVH� ZLOO� QRZ� EH� EULHIO\�
UHYLHZHG��
�
$SSOLHG�/HDUQLQJ�
7KH� WHUP� µDSSOLHG� OHDUQLQJ¶� HYRNHV� LPDJHV� RI� OHDUQLQJ� WUDGH� VNLOOV�ZLWK� \RXU� KDQGV��7KHRUHWLFDOO\�� LW� LV�PRVW�
FORVHO\� DOLJQHG� ZLWK� H[SHULHQWLDO� OHDUQLQJ� �'HZH\�� ������ .ROE�� ������� DQG� LV� FRPPRQO\� DVVRFLDWHG� ZLWK�
YRFDWLRQDO�DQG�SRVW�FRPSXOVRU\�HGXFDWLRQ��$SSOLHG�OHDUQLQJ�SHGDJRJ\�HPSKDVLVHV�FRQQHFWLRQV�EHWZHHQ�ZKDW�LV�
EHLQJ� OHDUQW� DQG� WKH� µUHDO�ZRUOG¶�RI�ZRUN�� IRFXVVLQJ�RQ� WKH�NQRZOHGJH� DQG� VNLOOV� WKDW�ZLOO� EH� UHTXLUHG� LQ� WKH�
GLVFLSOLQH��$VK�DQG�&OD\WRQ��������GHVFULEH�WKH�SHGDJRJLFDO�DSSURDFK�RI�DSSOLHG�OHDUQLQJ�DV�EHLQJ���

�
��JURXQGHG� LQ� WKH� FRQYLFWLRQ� WKDW� OHDUQLQJ� LV� PD[LPL]HG� ZKHQ� LW� LV� DFWLYH�� HQJDJHG� DQG�
FROODERUDWLYH��(DFK�DSSOLHG�OHDUQLQJ�SHGDJRJ\�SURYLGHV�VWXGHQWV�ZLWK�RSSRUWXQLWLHV�WR�FRQQHFW�
WKHRU\�ZLWK�SUDFWLFH��WR�OHDUQ�LQ�XQIDPLOLDU�FRQWH[WV��WR�LQWHUDFW�ZLWK�RWKHUV�XQOLNH�WKHPVHOYHV�
DQG�WR�SUDFWLFH�XVLQJ�NQRZOHGJH�DQG�VNLOOV��S�������
�

,PSRUWDQWO\��DSSOLHG�OHDUQLQJ�IRFXVHV�RQ�WKH�VWXGHQW�UDWKHU�WKDQ�WKH�FXUULFXOXP��DQG�HQFRXUDJHV�WKH�GHYHORSPHQW�
RI�D�VHQVH�RI�LQGHSHQGHQFH�DQG�UHVSRQVLELOLW\�IRU�OHDUQLQJ�DQG�SHUIRUPDQFH��$VK�	�&OD\WRQ���������:KLOH�PRVW�
FRPPRQO\�DVVRFLDWHG�ZLWK�YRFDWLRQDO�HGXFDWLRQ�� LW� LV�H[WHQGLQJ� LQWR� WKH�KLJKHU�HGXFDWLRQ� VHFWRU� WKURXJK� ³WKH�
NLQG�RI�SHGDJRJLFDO�SULQFLSOHV�DQG�SUDFWLFHV�DVVRFLDWHG�ZLWK�HQJDJHG�VFKRODUVKLS��FRPPXQLWLHV�RI�SUDFWLFH��FLYLO�
HQJDJHPHQW��DQG�FULWLFDO�SHGDJRJ\´��6FKZDUW]PDQ�	�%RXDV�+HQU\��������S������$SSOLHG�OHDUQLQJ��WKHUHIRUH��VLWV�
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FRPIRUWDEO\� ZLWKLQ� WKH� EURDG� SULQFLSOHV� RI� DGXOW� HGXFDWLRQ� �.QRZOHV�� +ROWRQ�� 	� 6ZDQVRQ�� ������� VLWXDWHG�
OHDUQLQJ��%URZQ��&ROOLQV�	�'XJXLG���������DQG�FRPPXQLWLHV�RI�SUDFWLFH��/DYH�	�:HQJHU����������
�
$XWKHQWLF�OHDUQLQJ�
$V� LQGXVWU\� FDOOV� IRU� PRUH� µZRUN�UHDG\¶� JUDGXDWHV� �.RUWKDJHQ�� /RXJKUDQ�� 	� 5XVVHO�� ������� WKH� YDOXH� RI�
DXWKHQWLFLW\�ZLWKLQ�OHDUQLQJ�DQG�DVVHVVPHQW�VWUDWHJLHV�KDV�EHFRPH�REYLRXV�WR�D�JURZLQJ�QXPEHU�RI�HGXFDWLRQDO�
SURYLGHUV��$OWKRXJK�DQ�DJUHHG�GHILQLWLRQ�RI�DXWKHQWLF�OHDUQLQJ�LV�HOXVLYH��LW�LV�FRPPRQO\�DJUHHG�WKDW�WKH�WHUP�LV�
FORVHO\�DVVRFLDWHG�ZLWK�DQ�LQVWUXFWLRQDO�GHVLJQ�DQG�WHDFKLQJ�DSSURDFK�WKDW�HQFRXUDJHV�VWXGHQWV�WR�JDLQ��DQG�XVH�
NQRZOHGJH�DQG�VNLOOV�LQ�D�ZD\�WKDW�LV�DNLQ�WR�KRZ�LW�ZLOO�EH�XVHG�LQ�µUHDO¶�FRQWH[WV��6XFK�VWUDWHJLHV�DUH�EDVHG�RQ�D�
FRQVWUXFWLYLVW� RULHQWDWLRQ� WR� OHDUQLQJ�� DQG� GHVLJQHG� WR� IRVWHU� D� GHHS� XQGHUVWDQGLQJ� DQG� FRPSHWHQFH� LQ� WKH�
VWXGHQWV�WKURXJK�SXUSRVHIXO�DFWLYLW\�DQG�HQJDJHPHQW�ZLWK�WDVNV��%LJJV���������$Q�DXWKHQWLF�OHDUQLQJ�DSSURDFK�
SODFHV�WKH�IRFXV�RQ�WKH�OHDUQHU��UDWKHU�WKDQ�WKH�VXEMHFW�WR�EH�WDXJKW��DQG�VXJJHVWV�WKDW�OHDUQLQJ�LV�WKH�IXQFWLRQ�RI�
WKH�DFWLYLW\��FRQWH[W�DQG�FXOWXUH�LQ�ZKLFK�LW�RFFXUV��RU�LV�VLWXDWHG��%URZQ��&ROOLQV�	�'XJXLG���������:KLOH�WKH�
FKDOOHQJHV�RI�DFKLHYLQJ�WKLV�ZLWKLQ�WKH�FRQWH[W�RI�D�XQLW�RI�VWXG\�LQ�D�XQLYHUVLW\�VHWWLQJ�DUH�DFNQRZOHGJHG��%RXG��
������/RPEDUGL��������DXWKHQWLF�OHDUQLQJ�HQYLURQPHQWV�DSSHDU�OLNHO\�WR�HQFRXUDJH�JUHDWHU�VWXGHQW�LQWHUHVW�DQG�
LPSURYH�OHDUQLQJ�RXWFRPHV����
�
$�IUDPHZRUN�SURSRVHG�E\�+HUULQJWRQ��5HHYHV�DQG�2OLYHU��������EXLOGV�RQ�WKHLU�HDUOLHU�ZRUN���VHH�IRU�H[DPSOH��
+HUULQJWRQ��������+HUULQJWRQ�	�+HUULQJWRQ�������� DQG�FRQWDLQV�QLQH�SULQFLSOHV� WR�JXLGH�FRXUVH�GHVLJQHUV�DQG�
WHDFKLQJ�VWDII�LQ�WKH�GHYHORSPHQW�RI�DQ�DXWKHQWLF�OHDUQLQJ�HQYLURQPHQW�ZLWKLQ�DQ�RQOLQH�HQYLURQPHQW�LQ�KLJKHU�
HGXFDWLRQDO�VHWWLQJV��7KHVH�SULQFLSOHV�DUH���
��� 3URYLGH�DXWKHQWLF�FRQWH[WV�WKDW�UHIOHFW�WKH�ZD\�WKH�NQRZOHGJH�ZLOO�EH�XVHG�LQ�UHDO�OLIH��
��� 3URYLGH�DXWKHQWLF�WDVNV�DQG�DFWLYLWLHV��
��� 3URYLGH�DFFHVV�WR�H[SHUW�SHUIRUPDQFHV�DQG�WKH�PRGHOOLQJ�RI�SURFHVVHV��
��� 3URYLGH�PXOWLSOH�UROHV�DQG�SHUVSHFWLYHV�
��� 6XSSRUW�FROODERUDWLYH�FRQVWUXFWLRQ�RI�NQRZOHGJH��
��� 3URPRWH�UHIOHFWLRQ�WR�HQDEOH�DEVWUDFWLRQV�WR�EH�IRUPHG��
��� 3URPRWH�DUWLFXODWLRQ�WR�HQDEOH�WDFLW�NQRZOHGJH�WR�EH�PDGH�H[SOLFLW�
��� 3URYLGH�FRDFKLQJ�DQG�VFDIIROGLQJ�E\�WKH�WHDFKHU�DW�FULWLFDO�WLPHV�
��� 3URYLGH�IRU�DXWKHQWLF�DVVHVVPHQW�RI�OHDUQLQJ�ZLWKLQ�WKH�WDVNV��+HUULQJWRQ�HW�DO���������S�������
�
7KHLU�IUDPHZRUN�RIIHUV�D�UHVSRQVH�WR�WKH�FULWLFLVPV�RI�WUDGLWLRQDO�SHGDJRJLFDO�DSSURDFKHV��SDUWLFXODUO\�LQ�KLJKHU�
HGXFDWLRQ� VHWWLQJV�� RI� D� WHDFKHU�OHG�� RYHUO\� WKHRUHWLFDO� HQYLURQPHQW�� GHYRLG� RI� FRQQHFWLRQ� ZLWK� WKH� VWXGHQWV¶�
IXWXUH�ZRUNSODFH��5DWKHU�� VWXGHQWV�EHFRPH�DFWLYH��HQJDJHG�SDUWLFLSDQWV� LQ� WKHLU� OHDUQLQJ��VROYLQJ�SUREOHPV�E\�
H[SORULQJ�D�UDQJH�RI�RSWLRQV�DQG�UHFRJQLVLQJ�WKH�FRPSOH[LW\�DQG�PXOWLSOLFLW\�RI�LVVXHV� UHODWHG�WR�WKH�VLWXDWLRQ��
(VVHQWLDOO\��DQ�DXWKHQWLF�DSSURDFK�PDNHV�WKH�OHDUQLQJ�RI�WKH�GLVFLSOLQH�VLPLODU�WR�WKH�SUDFWLFH�RI�WKH�GLVFLSOLQH�
�5RVHQEDXP��.ORSIHU��	�3HUU\��������DQG�WKXV�VKRXOG�SUHSDUH�VWXGHQWV�ZHOO�IRU�WKHLU�LQWHQGHG�SURIHVVLRQ���

�
5HDOLVWLF�WHDFKHU�HGXFDWLRQ�
3UDFWLWLRQHUV� LQ� WHDFKHU�HGXFDWLRQ�DUH� LQFUHDVLQJO\�DZDUH�RI� WKH�QHHG�IRU�DQ�DSSOLHG�DSSURDFK� LQ� WKHLU�FRXUVHV��
7RGD\¶V�VFKRROV�DUH�FDOOLQJ�IRU�HGXFDWLRQ�JUDGXDWHV�ZKR�FDQ�PDNH�FRQQHFWLRQV�ZLWK�WKHLU�VWXGHQWV�DQG�IRVWHU�WKH�
VNLOOV�DQG�NQRZOHGJH�QHHGHG�LQ�D�IDVW�PRYLQJ�VRFLHW\��.RUWKDJHQ¶V��������PRGHO�RI�5HDOLVWLF�7HDFKHU�(GXFDWLRQ�
UHVSRQGV� WR� WKLV� QHHG�� +LV� PRGHO� EULQJV� WRJHWKHU� KLV� EHOLHIV� DERXW� VWXGHQWV�� OHDUQLQJ�� WHDFKHU� EHKDYLRXU� DQG�
WHDFKHU� HGXFDWLRQ�� .RUWKDJHQ� ������� S�� L[�� UHFDOOV� KLV� SHUVRQDO� UHYHODWLRQ� ZKHQ� KH� EHJDQ� KLV� PDWKHPDWLFV�
WHDFKLQJ�FDUHHU��³,�UHDOLVHG�WKDW�WR�WKHVH�NLGV�VFKRRO�ZDV�QRW�VR�PXFK�D�SODFH�WR�OHDUQ�PDWKHPDWLFV��EXW�D�PHHWLQJ�
SODFH�WR�OHDUQ�DERXW�OLIH´��+HQFHIRUWK��KH�FKDQJHG�KLV�RZQ�WHDFKLQJ�PHWKRGV� WR�UHIOHFW�KLV�EHOLHI� WKDW�FKLOGUHQ�
FRXOG� DQG� VKRXOG� EH� SUHVHQWHG� ZLWK� SUDFWLFDO� SUREOHPV�� EH� JXLGHG� LQ� IRUPXODWLQJ� VROXWLRQV�� DQG� IURP� WKDW�
SURFHVV��GHYHORS�PDWKHPDWLFDO�QRWLRQV�WKDW�ZLOO�LQIRUP�IXWXUH�VLWXDWLRQV��
�
:KHQ�.RUWKDJHQ�WUDQVLWLRQHG�LQWR�WHDFKHU�HGXFDWLRQ��KH�DSSOLHG�WKH�VDPH�SKLORVRSK\��UHFRJQLVLQJ�WKH�YDOXH�RI�
FRQFUHWH� H[SHULHQFHV� DQG� VXEVHTXHQW� UHIOHFWLRQV� WR� HQFRXUDJH� WKH� GHYHORSPHQW� RI� WKHRUHWLFDO� QRWLRQV� DERXW�
OHDUQLQJ�DQG�WHDFKLQJ��.RUWKDJHQ¶V�PRGHO�SURPRWHV�H[WHQGHG�SHULRGV�RI�SODFHPHQW�LQ�VFKRROV�DV�D�ZD\�WR�HQVXUH�
DQ�DSSOLHG�DSSURDFK�WR�HGXFDWLRQ��DQG�WKLV�DSSURDFK�LV�JDLQLQJ�SRSXODULW\�LQ�VHYHUDO�FRXQWULHV�LQ�(XURSH�DQG�WKH�
8QLWHG�.LQJGRP��%RIIH\���������+RZHYHU��HQVXULQJ�WKH�FRQVLVWHQF\�RI�VWXGHQW�H[SHULHQFH�LQ�VFKRRO�SODFHPHQWV�
LV�SUREOHPDWLF��ZLWK�D�VLJQLILFDQW�GLYHUVLW\�LQ� WKH�TXDOLW\�RI�FROOHDJXH�WHDFKHU�LQSXW�DQG�VXSSRUW�RIIHUHG�WR�WKH�
SDUWLFLSDQWV��=HLFKQHU���������.RUWKDJHQ¶V��������PRGHO�RI�WHDFKHU�HGXFDWLRQ�RIIHUV�XQLYHUVLWLHV�DQ�RSSRUWXQLW\�
WR�FRQVLGHU�KRZ�WKH�VWXGHQW�H[SHULHQFH�RQ�FDPSXV��RU�RQOLQH��FDQ�DOVR�RIIHU�DQ�DXWKHQWLF��DSSOLHG�DSSURDFK�WR�
WKHLU�DFDGHPLF�DQG�SURIHVVLRQDO�GHYHORSPHQW���
�
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6LWXDWHG�OHDUQLQJ�
3XEOLFDWLRQV� LQ� WKH�����V� UDLVHG� DZDUHQHVV� DQG� D� JUHDWHU� XQGHUVWDQGLQJ�RI� KRZ�NQRZOHGJH�� OHDUQLQJ�� DQG� WKH�
ZRUOG� RI�ZRUN�ZHUH� LQWHUFRQQHFWHG��7KH� VHPLQDO�ZRUN� RI�%URZQ��&ROOLQV� DQG�'XJXLG� ������� UHFRJQLVHG� WKH�
LPSRUWDQFH�RI�WKH�GRPDLQ��RU�FRQWH[W��WR�WKH�SURFHVV�RI�OHDUQLQJ��7KH\�SURSRVHG�WKDW�³>V@LWXDWLRQV�PLJKW�EH�VDLG�
WR� FR�SURGXFH� NQRZOHGJH� WKURXJK� DFWLYLW\�� /HDUQLQJ� DQG� FRJQLWLRQ�� LW� LV� QRZ� SRVVLEOH� WR� DUJXH�� DUH�
IXQGDPHQWDOO\� VLWXDWHG´� �S�� ����� 7KHLU� ILQGLQJV� UHYHDOHG� WKDW� QRW� RQO\�ZDV� WKH� VHOHFWLRQ� SURFHVV� RI� SDUWLFXODU�
FRJQLWLYH� VWUDWHJLHV� LQIOXHQFHG� E\� WKH� SDUWLFXODU� GRPDLQ�� EXW� DOVR� WKH� GRPDLQ� LWVHOI� ZDV� UHVSRQVLEOH� IRU� WKH�
SURGXFWLRQ� RI� NQRZOHGJH�� /HDUQLQJ�� FRJQLWLRQ� DQG� NQRZOHGJH�ZHUH� QRZ� DOO� DFNQRZOHGJHG� DV� IXQGDPHQWDOO\�
ERXQGHG�E\�WKH�VLWXDWLRQ��%URZQ��HW�DO���������FRQQHFWV�VLWXDWHG�OHDUQLQJ�ZLWK�VWXGHQWV�LQ�VFKRRO��VXJJHVWLQJ�WKDW�
D�WUDGLWLRQDO�DSSURDFK�ZLWK�DEVWUDFW�FRQFHSWV�DQG�VHOI�FRQWDLQHG�H[DPSOHV�PD\�QRW�EH�HIIHFWLYH��S�������,QVWHDG�
WKH\�SURPRWH�WKDW��
�

�$XWKHQWLF�DFWLYLW\��DV�ZH�KDYH�DUJXHG��LV�LPSRUWDQW�IRU�OHDUQHUV��EHFDXVH�LW�LV�WKH�RQO\�ZD\�WKH\�
JDLQ�DFFHVV�WR�WKH�VWDQGSRLQW�WKDW�HQDEOHV�SUDFWLWLRQHUV�WR�DFW�PHDQLQJIXOO\�DQG�SXUSRVHIXOO\��,W�
LV�DFWLYLW\�WKDW�VKDSHV�RU�KRQHV�WKHLU�WRROV��S�������

�
(GXFDWLRQDO�VHWWLQJV��ZKHWKHU�EULFNV�DQG�PRUWDU�RU�RQOLQH��GR�QRW�HDVLO\�OHQG�WKHPVHOYHV�WR�EH�DXWKHQWLF�OHDUQLQJ�
SODFHV�� $V� D� UHVXOW�� WKH� RSWLRQ� WR� H[SORUH� ZRUN�LQWHJUDWHG�OHDUQLQJ� �:,/�� SODFHPHQWV� LV� RIWHQ� WKH� DVVXPHG�
SRVLWLRQ��<HW�WKH�SXEOLVKHG�UHVHDUFK�UHYHDOV�DQ�DFWLYH�DQG�H[FLWLQJ�GLVFRXUVH�RQ�WKH�SRWHQWLDO��SRVVLELOLWLHV��DQG�
FKDOOHQJHV� RI� FUHDWLQJ� DXWKHQWLF� OHDUQLQJ� HQYLURQPHQWV�� IRU� ERWK� RQ�FDPSXV� DQG� RQOLQH� VWXGHQWV� �VHH� IRU�
H[DPSOH�� %RIIH\�� ������ 'DUOLQJ�+DPPRQG�� ������ *URVVPDQ�� +DPPHUQHVV�� 	� 0F'RQDOG�� ������ 3KLOOLSV��
0F1DXJKW��	�.HQQHG\����������
�
5HIOHFWLYH�SUDFWLFH��
,Q� D� IDVW�PRYLQJ� ZRUOG�� WKH� YDOXH� RI� GHYHORSLQJ� UHIOHFWLYH� SUDFWLWLRQHUV� LV� REYLRXV�� 2UJDQLVDWLRQV� YDOXH�
HPSOR\HHV�ZKR� FDQ� WKLQN� RI� QHZ�ZD\V� RI� GRLQJ� WKLQJV�� EDVHG� RQ� UHIOHFWLRQ� RQ� SDVW� DFWLRQ� DQG� WKH� SRWHQWLDO�
RIIHUHG�LQ�FKDQJLQJ�HQYLURQPHQWV��7KH�YLHZ�RI�WHDFKHUV�DV�µUHIOHFWLYH�SUDFWLWLRQHUV¶�KDV�GHYHORSHG�VLJQLILFDQWO\�
VLQFH�WKH�PLG�����V��PLUURULQJ�WKH�EURDGHU�DFFHSWDQFH�RI�WHDFKHUV�DV�SURIHVVLRQDOV�ZKR�DLP�WR�EHWWHU�XQGHUVWDQG�
DQG� LPSURYH� WKHLU� WHDFKLQJ� SUDFWLFH�� 7KH� OLWHUDWXUH� UHODWHG� WR� UHIOHFWLRQ� LQ� HGXFDWLRQ� UHYHDOV� VHYHUDO�
FRQFHSWXDOLVDWLRQV�RI�WKH�WHUP��DQG�WKHVH�DOLJQ�QLFHO\�ZLWK�DQ�DSSOLHG�OHDUQLQJ�DSSURDFK��'HZH\��������SURYLGHV�
DQ�HDUO\�IRXQGDWLRQ�WR�UHIOHFWLYH�SUDFWLFH��ZLWK�KLV�VXJJHVWLRQ�WKDW�UHIOHFWLRQ�HQWDLOV�D� µFKDLQ�RI� WKRXJKWV¶�� WKDW�
³DUH� OLQNHG� WRJHWKHU� VR� WKDW� WKHUH� LV�D� VXVWDLQHG�PRYHPHQW� WR�D�FRPPRQ�HQG´� �S������+H�GHILQHV� UHIOHFWLRQ�DV�
³DFWLYH�� SHUVLVWHQW� DQG� FDUHIXO� FRQVLGHUDWLRQ� RI� DQ\� EHOLHI� RU� VXSSRVHG� IRUP�RI� NQRZOHGJH� LQ� WKH� OLJKW� RI� WKH�
JURXQGV� WKDW� VXSSRUW� LW� DQG� WKH� IXUWKHU� FRQFOXVLRQV� WR�ZKLFK� LW� WHQGV´� �S�� ����7KLV� GUDZV� RXU� DWWHQWLRQ� WR� WKH�
LQWHOOHFWXDO�GHPDQGV�RI�FULWLFDO�UHIOHFWLRQ��DQG�WKH�UHTXLUHPHQW�IRU�FRPPLWPHQW�DQG�SHUVHYHUDQFH����
�
6FK|Q��������GLVWLQJXLVKHV�EHWZHHQ� WZR�GLIIHUHQW�W\SHV�RI�UHIOHFWLRQ��RQH�WKDW�RFFXUV�DW�WKH�WLPH�ZKHUH�DFWLRQ�
ZRXOG�VWLOO�PDNH�D�GLIIHUHQFH�WR�WKH�VLWXDWLRQ��UHIOHFWLRQ�LQ�DFWLRQ��DQG�WKHQ�DOVR�WKH�UHIOHFWLRQ�WKDW�FDQ�WDNH�SODFH�
RQ�SDVW�HYHQWV��UHIOHFWLRQ�RQ�DFWLRQ��%RWK�IRUPV�RI�UHIOHFWLRQ�UHTXLUH�FRQVLGHUHG�DWWHQWLRQ�DQG�WKH�EHOLHI�WKDW�WKH�
RXWFRPHV�ZLOO� LQIRUP�IXWXUH�DFWLRQV�DQG�EHKDYLRXU��5HIOHFWLRQ�FKDOOHQJHV�D�SUDFWLWLRQHU� WR�H[DPLQH� WKHLU�RZQ�
SHUVRQDO� WKHRULHV��DQG�KHQFH��RIIHUV�SRWHQWLDO�GHYHORSPHQW�RI� WKRVH� WKHRULHV��7KLV� LV�D�VNLOO� WKDW�GHYHORSV�RYHU�
WLPH��DQG�VLPLODUO\� WR�'HZH\�� 6FK|Q� ������� VXJJHVWV�D�FRUUHODWLRQ�EHWZHHQ� WKH�H[SHULHQFH�RI� WKH�SUDFWLWLRQHU�
DQG�WKH�YDOXH�RI�WKH�UHIOHFWLRQ��5RJHUV��������S�������VXSSRUWV�WKH�YDOXH�RI�FRQWLQXLQJ�GHYHORSPHQW�RI�UHIOHFWLYH�
VNLOOV��VXJJHVWLQJ�WKDW��³7KH�VWRUH�RI�RQH¶V�ZLVGRP�LV�WKH�UHVXOW�RI�WKH�H[WHQW�RI�RQH¶V�UHIOHFWLRQ´��

�
&RQWULEXWRUV� WR� WKH� WHDFKHU�HGXFDWLRQ� ILHOG�� VXFK� DV� %URRNILHOG� ������� DOVR� SURPRWH� WKH� YDOXH� RI� UHIOHFWLYH�
SUDFWLFH��+H�RIIHUV�D�PRGHO� IRU� UHIOHFWLRQ� WKDW� LQYLWHV�SUDFWLWLRQHUV� WR�YLHZ� WKHLU� WHDFKLQJ� WKURXJK� IRXU� OHQVHV��
WKHLU� RZQ� DXWRELRJUDSKLHV� DV� WHDFKHUV� DQG� OHDUQHUV�� WKHLU� VWXGHQWV¶� H\HV�� WKHLU� FROOHDJXHV¶� H\HV� DQG� VFKRODUO\�
OLWHUDWXUH�� %URRNILHOG� EHOLHYHV� WKDW� E\� YLHZLQJ� RXU� WHDFKLQJ� SUDFWLFH� WKURXJK� PXOWLSOH� OHQVHV� ZH� DUH� DEOH� WR�
LGHQWLI\� ³GLVWRUWHG� RU� LQFRPSOHWH� DVSHFWV� RI� RXU� DVVXPSWLRQV� WKDW� QHHG� IXUWKHU� LQYHVWLJDWLRQ´� �S�� �����
%URRNILHOG¶V� PRGHO� RI� UHIOHFWLRQ� VLWV� FRPIRUWDEO\� ZLWK� DQ� DSSOLHG� OHDUQLQJ� HQYLURQPHQW�� ZKHUH� DXWKHQWLF�
OHDUQLQJ�DQG�DVVHVVPHQW�WDVNV�ZLOO�HQDEOH�VWXGHQWV�WR�H[DPLQH�WKHLU�SUDFWLFH�WKURXJK�PXOWLSOH�OHQVHV��1RW�RQO\�
ZLOO� VXFK� FULWLFDO� UHIHFWLRQ� KHOS� VWXGHQWV� WR� JDLQ� WKH� NQRZOHGJH� DQG� VNLOOV� UHTXLUHG� IRU� VXFFHVV� LQ� KLJKHU�
HGXFDWLRQ��EXW�LW�ZLOO�IRUP�WKH�IRXQGDWLRQ�IRU�KDELWV�RI�UHIOHFWLYH�SUDFWLFH�ORQJ�DIWHU�WKH\�OHDYH�WKHLU�XQLYHUVLW\�
DQG�GHYHORS�WKHLU�FDUHHUV�DV�SURIHVVLRQDO�SUDFWLWLRQHUV��
�
3KDVH�7ZR��'HYHORSPHQW�RI�WKH�VROXWLRQ�
�
7KLV�SKDVH�LQYROYHG�WKH�FUHDWLRQ�RI�D�VHW�RI�GHVLJQ�SULQFLSOHV�WR�JXLGH�WKH�GHYHORSPHQW�DQG�GHOLYHU\�RI�WKH�QHZ�
WHDFKHU�HGXFDWLRQ� FRXUVH�� 7KH� SULQFLSOHV� ZHUH� LQIRUPHG� E\� WKH� SUHFHGLQJ� SKDVH� ZKHUH� SURVSHFWLYH� VWXGHQWV��
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)DFXOW\� WHDFKLQJ� VWDII� DQG� WKHRUHWLFDO� FRQVWUXFWV� FRQWULEXWHG� WR� EXLOGLQJ� D� VKDUHG� YLVLRQ� IRU� ZKDW� WKH� FRXUVH�
ZRXOG�EH��SKLORVRSKLFDOO\��SHGDJRJLFDOO\�DQG�H[SHULHQWLDOO\��7KH�SULQFLSOHV��DORQJ�ZLWK�DFFRPSDQ\LQJ�QRWHV�DQG�
VXJJHVWLRQV�RQ�SRVVLEOH�ZD\V� WR�HQDFW� WKHP��ZHUH�SRVWHG�RQ�D� VKDUHG�RQOLQH� VSDFH� IRU� HDV\�DFFHVV�E\�FRXUVH�
GHYHORSHUV�DQG�WHDFKLQJ�VWDII���
�
3ULQFLSOHV�RI�$SSOLHG�/HDUQLQJ�LQ�+LJKHU�(GXFDWLRQ��
��� 3URYLGH�DXWKHQWLF�FRQWH[WV�DQG�DSSOLHG�OHDUQLQJ�DFWLYLWLHV�WKDW�FRQQHFW�WKHRU\�DQG�SUDFWLFH��
��� 5HFRJQLVH�DQG�LQFRUSRUDWH�WKH�OLYHG�H[SHULHQFH�RI�VWXGHQWV��
��� 3URYLGH� RSSRUWXQLWLHV� IRU� PHDQLQJIXO�� FROODERUDWLYH� FRQVWUXFWLRQ� RI� NQRZOHGJH� ZLWKLQ� WKH� OHDUQLQJ�

FRPPXQLW\��
��� (QFRXUDJH�WKH�GHYHORSPHQW�RI�D�UHIOHFWLYH��SURIHVVLRQDO�LGHQWLI\�WKURXJK�FROOHJLDO�LQWHUDFWLRQV�LQ�D�YDULHW\�RI�

VHWWLQJV��
��� 3URYLGH�DXWKHQWLF�DVVHVVPHQW�WDVNV�WKDW�UHIOHFW�WKH�ZD\�WKH�NQRZOHGJH�ZLOO�EH�XVHG�LQ�UHDO�ZRUN�VHWWLQJV��DQG��
��� (QFRXUDJH�VWXGHQW�RZQHUVKLS�RI�OHDUQLQJ�DQG�LQFUHDVLQJ�SURIHVVLRQDO�DXWRQRP\��
�
,PSOHPHQWDWLRQ�RI�WKH�SULQFLSOHV��
7KH� GHVLJQ� SULQFLSOHV� KDYH� JXLGHG� WKH� GHYHORSPHQW�� GHOLYHU\� DQG� HYDOXDWLRQ� RI� WKH� WHDFKHU�HGXFDWLRQ� FRXUVH�
IURP� LWV� FRPPHQFHPHQW� LQ� ������ 7KH� FRXUVH� LV� FRQVWUXFWHG� ZLWKLQ� WKH�'HVLUH�/HDUQ� /HDUQLQJ�0DQDJHPHQW�
6\VWHP��DQG�DOO� VWXGHQWV�DUH�HQUROOHG� LQ�D� IXOO\�RQOLQH�PRGH�RI�VWXG\��7KH� OHDUQLQJ�HQYLURQPHQW�FRQVLVWV�RI�D�
YDULHW\�RI�VWUDWHJLHV�DQG�UHVRXUFHV��VXFK�DV�JXLGLQJ�QRWHV�IRU�VWXGHQWV��VFKRODUO\�UHDGLQJV��SUDFWLFDO�DFWLYLWLHV�DQG�
UHFRUGHG�LQWHUYLHZV�ZLWK�VXEMHFW�H[SHUWV��VXFK�DV�LQGXVWU\�SUDFWLWLRQHUV�DQG�HGXFDWLRQDO�VSHFLDOLVWV��6WXGHQWV�DQG�
WHDFKLQJ� VWDII� FRPPXQLFDWH� DQG� FROODERUDWH� YLD� GLVFXVVLRQ� ERDUGV� �DV\QFKURQRXV��� ZLNLV�� EORJV�� ZHE�
FRQIHUHQFHV�DQG�6N\SH�FRPPXQLFDWLRQV��6WXGHQWV�ZKR�DUH�LQ�VHUYLFH�WHDFKHUV�LQWHJUDWH�WKHLU�HYHU\GD\�ZRUNLQJ�
H[SHULHQFH� DQG� GHPDQGV� LQWR� WKHLU� OHDUQLQJ� DQG� DVVHVVPHQW� VWUDWHJLHV�� ZKLOH� SUH�VHUYLFH� VWXGHQWV� GUDZ� XSRQ�
WKHLU� SURIHVVLRQDO� RU� YROXQWHHU� SODFHPHQWV� LQ� FROOHJHV� RU� VFKRROV�� 7KH� SULQFLSOHV� FDQ� EH� XVHG� DV� D� JXLGH�� D�
FKHFNOLVW��RU�HYDOXDWLRQ�FULWHULD�IRU�GHVLJQHUV�RU�WHDFKLQJ�VWDII��,Q�7DEOH����HDFK�GUDIW�SULQFLSOH�LV�OLVWHG�WRJHWKHU�
ZLWK� LWV� HQDFWPHQW�RU� LQVWDQWLDWLRQ�ZLWKLQ� WKH� OHDUQLQJ� HQYLURQPHQW�� DQG� WKH� UHOHYDQW� WKHRU\� IURP�ZKLFK� HDFK�
SULQFLSOH�LV�GUDZQ��
�

7DEOH����(QDFWPHQW�RI�GHVLJQ�SULQFLSOHV�DQG�DVVRFLDWHG�WKHRU\�
3ULQFLSOH� 6WXGHQWV�ZLOO�� $VVRFLDWHG�WKHRU\�
���3URYLGH�DXWKHQWLF�
FRQWH[WV�DQG�
DSSOLHG�OHDUQLQJ�
DFWLYLWLHV�WKDW�
FRQQHFW�WKHRU\�DQG�
SUDFWLFH�

x� 'UDZ�XSRQ�WKHLU�RZQ��DXWKHQWLF��FRQWH[WV�DV�WKH\�DUH�H[SRVHG�WR�DQG�
FRQVLGHU�WKHRUHWLFDO�FRQFHSWV�ZLWKLQ�HGXFDWLRQ���

x� (QJDJH�LQ�FULWLFDO�UHIOHFWLRQ�RQ�SDVW�HYHQWV��HQJDJHPHQW�ZLWK�FXUUHQW�
VLWXDWLRQV��WKURXJK�SUDFWLFXP�SODFHPHQWV�DV�ZHOO�DV�WKHLU�HYHU\GD\�
H[SHULHQFHV�IRU�WKRVH�DOUHDG\�WHDFKLQJ��DQG�LPDJLQLQJ�IXWXUH�HYHQWV�
ZLWKLQ�WKHLU�RZQ�FRQWH[WV��

x� %H�LQYROYHG�LQ�WDVNV�WKDW�ZLOO�PLUURU�RU�GUDZ�XSRQ�WKH�DFWXDO�ZRUNLQJ�
HQYLURQPHQW��HQVXULQJ�WKDW�WKH�FRJQLWLYH�GHPDQGV�DUH�VLPLODU�WR�ZKDW�
ZLOO�EH�LV�H[SHFWHG�LQ�WKH�ZRUNSODFH��7KH�WDVNV�ZLOO�EH��WKHUHIRUH��
RIWHQ�LOO�GHILQHG�DQG�PXOWL�IDFHWHG��DQG�UHTXLUH�FRPSOHWLRQ�RYHU�D�
VXVWDLQHG�SHULRG�RI�WLPH���

([SHULHQWLDO�/HDUQLQJ�7KHRU\��'HZH\���������
$XWKHQWLF�/HDUQLQJ��+HUULQJWRQ�HW�DO���������
5HIOHFWLYH�SUDFWLFH��%URRNILHOG��������
6FK|Q��������
6LWXDWHG�OHDUQLQJ��%URZQ��&ROOLQV��	�'XJXLG��
�������
5HDOLVWLF�7HDFKHU�(GXFDWLRQ��.RUWKDJHQ��
������
�

���5HFRJQLVH�DQG�
LQFRUSRUDWH�WKH�OLYHG�
H[SHULHQFH�RI�
VWXGHQWV�

x� %H�HQFRXUDJHG�WR�GUDZ�XSRQ�WKHLU�H[SHULHQFHV��SHUVSHFWLYHV�DQG�
UROHV�DQG�LQYLWHG�WR�LGHQWLI\�GLIIHULQJ�SRLQW�RI�YLHZV�WKDW�PD\�H[LVW�RQ�
SDUWLFXODU�VLWXDWLRQV�DQG��UH�FRQVLGHU�WKH�FRPSOH[LW\�RI�HGXFDWLRQDO�
VHWWLQJV��

x� 3DUWLFLSDWH�LQ�SUDFWLFXPV�DQG�UHIOHFW�RQ�WKRVH�H[SHULHQFHV�ZLWK�SHHUV�
DQG�WHDFKLQJ�VWDII�LQ�RQOLQH�EORJV��GLVFXVVLRQV�DQG�ZLNLV���

$GXOW�OHDUQLQJ�WKHRU\��.QRZOHV�HW�DO���������
$XWKHQWLF�/HDUQLQJ��+HUULQJWRQ�HW�DO���������
5HDOLVWLF�7HDFKHU�(GXFDWLRQ��.RUWKDJHQ��
������
3URIHVVLRQDO�DQG�WHDFKHU�HGXFDWLRQ�
�5RJHUV��������6KXOPDQ��������

���3URYLGH�
RSSRUWXQLWLHV�IRU�
PHDQLQJIXO��
FROODERUDWLYH�
FRQVWUXFWLRQ�RI�
NQRZOHGJH�ZLWKLQ�
WKH�OHDUQLQJ�
FRPPXQLW\�

x� :RUN�WRJHWKHU�FROODERUDWLYHO\�LQ�HDFK�XQLW�ZLWKLQ�WKH�FRXUVH��$FWLYLWLHV�
VXFK�DV�FROODERUDWLYHO\�FUHDWHG�:LNLV��%ORJV��JURXS�MRXUQDOV�DQG�WKH�
RQOLQH�GLVFXVVLRQ�ERDUG�DFWLYLWLHV�ZLOO�EH�LQFOXGHG�WR�HQVXUH�WKDW�DOO�
VWXGHQWV�KDYH�UHJXODU�RSSRUWXQLWLHV�WR�HQJDJH�DQG�OHDUQ�ZLWK�DQG�
IURP�HDFK�RWKHU���

x� %H�HQFRXUDJHG�WR�WDNH�RQ�OHDGHUVKLS�UROHV�ZLWKLQ�WKH�VWXGHQW�
FRPPXQLW\�LQ�DUHDV�ZKHUH�WKH\�IHHO�FRPIRUWDEOH�DQG�FRPSHWHQW��
GUDZLQJ�XSRQ�WKHLU�SUHYLRXV�H[SHULHQFHV�LQ�WHDFKLQJ�RU�OHDUQLQJ�
HQYLURQPHQWV��

$XWKHQWLF�/HDUQLQJ��+HUULQJWRQ�HW�DO���������
6LWXDWHG�OHDUQLQJ��%URZQ�HW�DO���������
5HDOLVWLF�7HDFKHU�(GXFDWLRQ��.RUWKDJHQ��
������
&RPPXQLWLHV�RI�3UDFWLFH��/DYH�	�:HQJHU��
������

���(QFRXUDJH�WKH�
GHYHORSPHQW�RI�D�
UHIOHFWLYH��
SURIHVVLRQDO�LGHQWLW\�
WKURXJK�FROOHJLDO�
LQWHUDFWLRQV�LQ�D�
YDULHW\�RI�VHWWLQJV�

x� %H�LQYROYHG�LQ�DXWKHQWLF�WDVNV�WKDW�HQDEOH�WKHP�WR�UHIOHFW�
PHDQLQJIXOO\��LQFRUSRUDWLQJ�ERWK�WKHLU�SUHVHQW�DFWLYLWLHV�ZLWKLQ�WKH�
FRXUVH��DQG�DOVR�GUDZLQJ�XSRQ�WKHLU�SUHYLRXV�H[SHULHQFHV�DV�
WHDFKHUV�DQG�DV�VWXGHQWV��&ROODERUDWLYH�UHIOHFWLRQ�ZLOO�EH�SRVVLEOH�
WKURXJK�WKH�XVH�RI�VKDUHG�H�MRXUQDOV��EORJV�DQG�GLVFXVVLRQ�JURXSV���

x� %H�HQFRXUDJHG�WR�LGHQWLI\�DQG�UHIOHFW�RQ�WKHLU�H[LVWLQJ�EHOLHIV�WKDW�
PD\�KDYH�IRUPHG�RYHU�PDQ\�\HDUV��DQG�EH�HQFRXUDJHG�WR�FRQVLGHU�
KRZ�DQG�WR�ZKDW�H[WHQW�WKHLU�EHOLHIV�DUH�HYROYLQJ��RU�HYHQ�
WUDQVIRUPLQJ��WKURXJK�FRQWLQXHG�SURIHVVLRQDO�SUDFWLFH�DQG�WKHLU�
VWXGLHV�DW�XQLYHUVLW\���

x� %H�DFWLYHO\�LQYROYHG�LQ�ERWK�LGHQWLI\LQJ�DQG�DUWLFXODWLQJ�WKHLU�WDFLW�
NQRZOHGJH��5REXVW�GLVFXVVLRQ�DQG�GHEDWHV�FHQWUHG�RQ�HYHU\GD\�
WHDFKLQJ�S�� F��F� V�Z����G�� Z�R� ��V�� G� � �V¶�E� ��� IV�� � G��� T� ��� ��K� P��R�

$GXOW�OHDUQLQJ�WKHRU\��DQGUDJRJ\���.QRZOHV�
HW�DO���������
$XWKHQWLF�/HDUQLQJ��+HUULQJWRQ�HW�DO���������
5HDOLVWLF�7HDFKHU�(GXFDWLRQ��.RUWKDJHQ��
������
3URIHVVLRQDO�DQG�WHDFKHU�HGXFDWLRQ�
�5RJHUV��������6KXOPDQ��������
5HIOHFWLYH�SUDFWLFH��%URRNILHOG��������
6FK|Q��������
�
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3ULQFLSOH� 6WXGHQWV�ZLOO�� $VVRFLDWHG�WKHRU\�
FOHDUO\�FRPPXQLFDWH�DQG�MXVWLI\�WKHLU�DWWLWXGHV��EHOLHIV�DQG�YDOXHV���

x� +DYH�D�JURZLQJ�DSSUHFLDWLRQ�RI�WKH�FRPSOH[LW\�RI�WKH�ZRUNSODFH�DQG�
�� FRJ� �V� ��K� ��F�� � ��\�� ���F� �� ��� J�R� � ¶V�SRV���R� ��V�� � �� VVHQWLDO�WUDLW�RI�
DQ�HIIHFWLYH�HGXFDWRU��

���3URYLGH�DXWKHQWLF�
DVVHVVPHQW�WDVNV�
WKDW�UHIOHFW�WKH�ZD\�
WKH�NQRZOHGJH�ZLOO�
EH�XVHG�LQ�UHDO�
ZRUN�VHWWLQJV�

x� ([SHULHQFH�DVVHVVPHQW�WDVNV�WKDW�GUDZ�XSRQ�WKH�UHTXLUHG�VNLOOV�DQG�
NQRZOHGJH�LQ�WKHLU�IXWXUH�ZRUNSODFHV��DQG�ZKLFK�DFNQRZOHGJH�WKH�
FRPSOH[LW\�DQG�VXEMHFWLYHQHVV�RI�VXFK�SODFHV���

x� &UHDWH�SUDFWLFDO�SURGXFWV�WKDW�ZLOO�EH�PHDQLQJIXO�LQ�WKHLU�GDLO\�
WHDFKLQJ�SUDFWLFHV��

x� &ROODERUDWH�ZLWK�RWKHUV�DV�SDUW�RI�WKH�DVVHVVPHQW�SUHSDUDWLRQ�
SURFHVV��UHFRJQLVLQJ�WKH�FRQWH[W�RI�WKH�UHDO�ZRUNLQJ�ZRUOG���

x� 2IWHQ�FRPSOHWH�D�YDULHW\�RI�WDVNV�ZLWKLQ�WKH�RQH�DVVHVVPHQW�LWHP��
DQG�GUDZ�XSRQ�ZRUN�FRPSOHWHG�LQ�WKH�OHDUQLQJ�DFWLYLWLHV�DV�SDUW�RI�
WKH�DVVHVVPHQW�SURFHVV��L�H���LQWHJUDWHG�DXWKHQWLF�DVVHVVPHQW����

$XWKHQWLF�/HDUQLQJ��+HUULQJWRQ�HW�DO���������
6LWXDWHG�OHDUQLQJ��%URZQ�HW�DO���������
�5HDOLVWLF�7HDFKHU�(GXFDWLRQ��.RUWKDJHQ��
������
&RPPXQLWLHV�RI�3UDFWLFH��/DYH�	�:HQJHU��
������

���(QFRXUDJH�VWXGHQW�
RZQHUVKLS�RI�
OHDUQLQJ�DQG�
LQFUHDVLQJ�
SURIHVVLRQDO�
DXWRQRP\�

x� %H�HQFRXUDJHG�WR�VHH�WKH�SRLQW�RI�ZKDW�WKH\�DUH�OHDUQLQJ�DQG�EH�IUHH�
WR�DGRSW�WKHLU�RZQ�FRQFHSWLRQV�UDWKHU�WKDQ�VLPSO\�DGRSWLQJ�WKH�YLHZV�
RI�RWKHUV��DQG�SHUKDSV�SDUWLFXODUO\��WKHLU�WHDFKHUV���

x� %H�HQFRXUDJHG�WR�EH�DXWKHQWLF�WKHPVHOYHV��WR�FRQVLGHU�DQG�UHIOHFW�
RQ�KRZ�WKH\�ZLOO�HQJDJH�ZLWK�WKH�PDWHULDO�DQG�DFWLYLWLHV��WDNH�
RZQHUVKLS�RI�ZKDW�WKH\�OHDUQ��DQG�GHFLGH�KRZ�WR�HQDFW�WKHLU�
SKLORVRSKLFDO�EHOLHIV�DERXW�WHDFKLQJ�

x� %H�HQFRXUDJHG�WR�EH�LQFUHDVLQJO\�UHVSRQVLELOLW\�IRU�WKHLU�OHDUQLQJ�
ZKLOH�NQRZLQJ�WKDW�WHDFKLQJ�VWDII�ZLOO�FRQWLQXH�WR�SURYLGH�VXSSRUW�DV�
UHTXLUHG���6WXGHQWV�ZLOO�GUDZ�XSRQ�D�UDQJH�RI�UHVRXUFHV�DQG�DFWLYLWLHV�
WKDW�ZLOO�KHOS�WKHP�DFKLHYH�WKH�OHDUQLQJ�RXWFRPHV�UDWKHU�WKDQ�IHHOLQJ�
OLNH�WKH\�PXVW�FRPSOHWH�D�VHW�RI�GLVSDUDWH�WDVNV�LQ�RUGHU�WR�VXFFHHG���

x� %H�LQYLWHG�WR�WDNH�RQ�D�VXSSRUWLYH�UROH�WKHPVHOYHV��SDUWLFXODUO\�ZLWK�
WKHLU�OHVV�H[SHULHQFHG�SHHUV���

3URIHVVLRQDO�DQG�WHDFKHU�HGXFDWLRQ�
�5RJHUV��������6KXOPDQ��������
5HDOLVWLF�7HDFKHU�(GXFDWLRQ��.RUWKDJHQ��
������
&RPPXQLWLHV�RI�3UDFWLFH��/DYH�	�:HQJHU��
������
5HIOHFWLYH�SUDFWLFH��%URRNILHOG��������
6FK|Q��������
$XWKHQWLF�OHDUQLQJ��+HUULQJWRQ�HW�DO���������
�

�
3KDVH�7KUHH��,PSOHPHQWDWLRQ�DQG�HYDOXDWLRQ�LQ�F\FOHV�
�
,Q�3KDVH����WKH�GHVLJQ�SULQFLSOHV�DUH�HQDFWHG�LQWR�WKH�FRXUVH�DQG�WKH�F\FOHV�RI�LPSOHPHQWDWLRQ�DUH�FRQGXFWHG��7R�
GDWH�� WKH� ILUVW� RI� WKUHH� SODQQHG� LWHUDWLRQV� KDV� EHHQ� FRPSOHWHG�� $OLJQHG� ZLWK� WKH� UHVHDUFK� GHVLJQ�� WKH� DSSOLHG�
OHDUQLQJ�GHVLJQ�SULQFLSOHV�ZLOO�EH�UHYLHZHG�DQG�PRGLILHG�DW�WKH�FRQFOXVLRQ�RI�HDFK�LWHUDWLRQ��LQ�OLJKW�RI�IHHGEDFN�
DQG�UHIOHFWLRQ��(DFK�LWHUDWLRQ�FRQVLVWV�RI�RQH�VHPHVWHU�����ZHHNV���PHDQLQJ�WKDW�3KDVH���ZLOO�EH�FRPSOHWHG�LQ�
PLG�������7KH�IRXUWK�SKDVH�ZLOO�WKHQ�FRPPHQFH��LQFRUSRUDWLQJ�UHIOHFWLRQ�DQG�SURGXFWLRQ�RI�WKH�ILQDO��HQKDQFHG�
GHVLJQ�SULQFLSOHV���
�
&RQWH[W�DQG�GDWD�FROOHFWLRQ�PHWKRGV�
%RWK� TXDOLWDWLYH� DQG� TXDQWLWDWLYH� GDWD� FROOHFWLRQ� PHWKRGV� DUH� EHLQJ� XVHG� WR� FROOHFW� GDWD� IURP� VWXGHQWV� DQG�
WHDFKLQJ� VWDII�� LQ� RUGHU� WR� EXLOG� D� UREXVW� SLFWXUH� RI� WKH� HIIHFWLYHQHVV� RI� WKH� SULQFLSOHV� EHLQJ� UHVHDUFKHG���
4XDOLWDWLYH�GDWD� LV�FROOHFWHG�YLD� IRFXV�JURXSV��VHPL�VWUXFWXUHG� LQWHUYLHZV�DQG�HOHFWURQLF�DUWHIDFWV�SURGXFHG�E\�
VWXGHQWV� DV� SDUW� RI� WKHLU� VWXGLHV��4XDQWLWDWLYH� GDWD� LV� FROOHFWHG� WKURXJK� DQ� HOHFWURQLF� VXUYH\� GLVWULEXWHG� WR� DOO�
VWXGHQW�SDUWLFLSDQWV��6XFK�PL[HG�PHWKRG�UHVHDUFK� LV�XVHIXO� LQ�HGXFDWLRQDO� UHVHDUFK��-RKQVRQ�	�2QZXHJEX]LH��
������� UHFRJQLVLQJ� WKH� YDOXH� RI� ERWK� W\SHV� RI� GDWD�� DQG� OHJLWLPDWLVLQJ� PXOWLSOH� DSSURDFKHV� WR� DQVZHULQJ� WKH�
UHVHDUFK�TXHVWLRQV���
�
$OO�VWXGHQWV�LQ�WKH�FRXUVH�ZLWK�DQ�DFWLYH�HQUROPHQW�LQ�6HPHVWHU����������ZHUH�LQYLWHG�WR�EHFRPH�SDUWLFLSDQWV�LQ�
WKH�UHVHDUFK�VWXG\�� �$GGLWLRQDOO\�� WZR�DFDGHPLFV�WHDFKLQJ� LQWR�WKH�FRXUVH��RQH�RI�ZKRP�LV�WKH�UHVHDUFKHU��DUH�
SDUWLFLSDQWV�� $OO� VWXGHQW� SDUWLFLSDQWV� DUH� LQ� WKHLU� ILUVW� RU� VHFRQG� \HDU� RI� WKH� FRXUVH�� 6WXGHQWV� ZHUH� LQYLWHG� WR�
EHFRPH�SDUWLFLSDQWV�YLD�HPDLO�LQYLWDWLRQV��DFFRPSDQLHG�E\�DQ�,QIRUPDWLRQ�6KHHW�GHVFULELQJ�WKH�UHVHDUFK�SURMHFW��
7KH� HPDLO� DOVR� LQYLWHG� WKH� VWXGHQWV� WR� SDUWLFLSDWH� LQ� WKH� ILUVW� UHVHDUFK� LQVWUXPHQW�� DQ� HOHFWURQLF� VXUYH\��
&RPSOHWLRQ�RI�WKH�VXUYH\�ZDV�WDNHQ�DV�LPSOLHG�FRQVHQW�WR�EH�D�SDUWLFLSDQW�LQ�WKDW�DVSHFW�RI�WKH�VWXG\��7KH�VXUYH\�
ZDV�FRPSOHWHG�DQRQ\PRXVO\��DQG�WKHQ�WKRVH�ZLOOLQJ�WR�SDUWLFLSDWH�LQ�RWKHU�DVSHFWV�RI�WKH�VWXG\�ZHUH�UHGLUHFWHG�
WR�DQRWKHU�VLWH�WR�OHDYH�FRQWDFW�GHWDLOV��7KHVH�SDUWLFLSDQWV�ZHUH�WKHQ�VHQW�&RQVHQW�)RUPV�WR�FRPSOHWH�DQG�UHWXUQ�
WR� WKH� UHVHDUFKHU��$W� WKH� FRQFOXVLRQ�RI� WKH� VHPHVWHU�� DQG� DIWHU� WKH� ILQDOLVDWLRQ�RI� DFDGHPLF� UHVXOWV�� WZR� IRFXV�
JURXSV�ZHUH�FRQGXFWHG��RQH�IRU�ILUVW�VHPHVWHU�VWXGHQWV��DQG�RQH�IRU�WKRVH�VWXGHQWV�ZKR�KDG�VWXGLHG�IRU�WKUHH�RU�
PRUH� VHPHVWHUV��6L[�SDUWLFLSDQWV�ZHUH� LQYLWHG��DQG�DJUHHG�� WR�DWWHQG� WKH�DSSURSULDWH� IRFXV�JURXS��6HOHFWLRQ�RI�
WKRVH� LQYLWHG� ZDV� EDVHG� RQ� D� GHVLUH� WR� KDYH� D� UDQJH� RI� DJH�� JHRJUDSKLFDO� ORFDWLRQ� DQG� JHQGHU� UHSUHVHQWHG��
)ROORZLQJ�WKH�IRFXV�JURXSV��WZR�ILUVW�VHPHVWHU�SDUWLFLSDQWV�DQG�WZR�WKLUG�VHPHVWHU�SDUWLFLSDQWV�ZHUH�UDQGRPO\�
VHOHFWHG�IRU�LQWHUYLHZV��$OO�LQWHUYLHZV�DQG�IRFXV�JURXS�GLVFXVVLRQV�ZHUH�UHFRUGHG�DQG�WUDQVFULEHG��7KH�DQDO\VLV�
RI�WKH�ILUVW�LWHUDWLRQ�RI�GDWD�FROOHFWLRQ�LV�SUHVHQWHG�LQ�WKH�IROORZLQJ�VHFWLRQ��
�
�
�
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,QLWLDO�ILQGLQJV�DQG�GLVFXVVLRQ�
�
,Q�-XQH�������WKH�ILUVW�HOHFWURQLF�VXUYH\�ZDV�FRPSOHWHG�E\�SDUWLFLSDQWV��)RUW\�RI�WKH�SRVVLEOH����VWXGHQWV�DJUHHG�
WR� EHFRPH� SDUWLFLSDQWV� LQ� WKH� VWXG\� DQG� FRPSOHWHG� WKH� ILUVW� UHVHDUFK� LQVWUXPHQW�� 7KLV� UHSUHVHQWV� D� SOHDVLQJ�
UHVSRQVH�UDWH�RI������ZLWK�PRVW������RI�WKH�SDUWLFLSDQWV�DOVR�DJUHHLQJ�WR�EH�DYDLODEOH�IRU�LQWHUYLHZV�DQG�IRFXV�
JURXSV���3DUWLFLSDQWV�DUH�ODUJHO\�IHPDOH��������DQG�PRVW�DUH�EHWZHHQ����DQG����\HDUV�ROG������IDOO�LQWR�WKLV�DJH�
FDWHJRU\���3DUWLFLSDQWV�DUH�SULQFLSDOO\�IURP�7DVPDQLD��������EXW�PRVW�RWKHU�VWDWHV�DQG�WHUULWRULHV�DUH�UHSUHVHQWHG�
LQ�WKH�VDPSOH��$OO�VWXGHQWV�VWXG\�H[WHUQDOO\��UHJDUGOHVV�RI�SK\VLFDO�ORFDWLRQ���&ORVH�WR�KDOI�WKH�SDUWLFLSDQWV�������
DUH�LQ�WKHLU�ILUVW�VHPHVWHU�RI�VWXG\��ZLWK�WKH�EDODQFH�RI�VWXGHQWV�LQ�WKHLU�WKLUG�RU�ODWHU�VHPHVWHU�RI�VWXG\��1HDUO\�
KDOI�WKH�SDUWLFLSDQWV�������OLVWHG�WKHLU�KLJKHVW�HGXFDWLRQDO�TXDOLILFDWLRQ�DV�D�YRFDWLRQDO�FHUWLILFDWHV�RU�GLSORPDV��
ZLWK� WKH� EDODQFH� RI� WKH� VWXGHQWV� KDYLQJ� HLWKHU� LQFRPSOHWH� RU� FRPSOHWHG� KLJKHU� HGXFDWLRQ� TXDOLILFDWLRQV�� 7KH�
VXUYH\�VRXJKW�WR�H[SORUH�WKH�H[SHFWDWLRQV�RI�VWXGHQWV��DQG�LGHQWLI\�LI�DQG�KRZ�WKHVH�H[SHFWDWLRQV�PLJKW�FKDQJH�
DV�WKH�VWXGHQWV�SURJUHVVHG�LQ�WKH�FRXUVH��)ROORZLQJ�WKH�H�VXUYH\��HPHUJLQJ�WKHPHV�ZHUH�H[SORUHG�WKURXJK�WZR�
IRFXV� JURXSV� XVLQJ�&ROODERUDWH�ZHE�FRQIHUHQFHV�� DV�ZHOO� DV� IRXU� LQWHUYLHZV�ZLWK� SDUWLFLSDQWV��$OO� TXDOLWDWLYH�
GDWD� ZDV� WUDQVFULEHG�� DQG� WKHQ� FRGHG� XVLQJ� 19LYR� VRIWZDUH�� 4XDQWLWDWLYH� GDWD� ZDV� H[SRUWHG� LQWR�0LFURVRIW�
([FHO�DQG�DQDO\VHG��6HOHFWHG�UHVXOWV�DUH�UHIOHFWHG�LQ�7DEOH���EHORZ����
�

7DEOH����,PSRUWDQFH�RI�IDFWRUV�RI�WKH�XQLYHUVLW\�H[SHULHQFH��DV�UDQNHG�E\�ILUVW�DQG�WKLUG�VHPHVWHU�
VWXGHQWV��

)LUVW�6HPHVWHU�6WXGHQWV��n=20�� 1RW�DW�DOO�
LPSRUWDQW�

1RW�YHU\�
LPSRUWDQW�

8QVXUH� 9HU\�
LPSRUWDQW�

([WUHPHO\�
LPSRUWDQW�

$JUHHPHQW�
WKDW�WKLV�KDG�

EHHQ�
H[SHULHQFHG�
LQ�WKH�FXUUHQW�
VHPHVWHU�

5HJXODU�LQWHUDFWLRQ�ZLWK�WHDFKLQJ�VWDII� ����� ����� ����� ������ ������ ����
5HJXODU�LQWHUDFWLRQ�ZLWK�P\�VWXGHQW�SHHUV� ����� ������ ������ ������ ������ ����
/HDUQLQJ�QHZ�VNLOOV�,�FDQ�XVH�LPPHGLDWHO\� ����� ����� ������ ������ ������ ����
+DYLQJ�DQ�RQOLQH�HQYLURQPHQW�WKDW�DOORZV�
DQ\WLPH�ZKHUH�DFFHVV�

����� ����� ����� ������ ������ ����

6KDULQJ�P\�RZQ�H[SHULHQFHV�ZLWK�SHHUV�
DQG�WHDFKLQJ�VWDII�

����� ������ ������ ������ ����� ����

:RUNLQJ�FROODERUDWLYHO\�ZLWK�SHHUV� ����� ������ ������ ������ ������ ����
$VVHVVPHQW�WDVNV�WKDW�UHIOHFW�WKH�ZD\�
NQRZOHGJH�ZLOO�EH�XVHG�LQ�UHDO�ZRUOG�
VHWWLQJV�

����� ����� ����� ������ ������ ����

'HYHORSLQJ�DFDGHPLF�VNLOOV� ����� ����� ����� ������ ������ ����
'HYHORSLQJ�SURIHVVLRQDO�VNLOOV� ����� ����� ����� ������ ����� �����
�

7KLUG�6HPHVWHU�6WXGHQWV��n=21)� 1RW�DW�DOO�
LPSRUWDQW�

1RW�YHU\�
LPSRUWDQW�

8QVXUH� 9HU\�
LPSRUWDQW�

([WUHPHO\�
LPSRUWDQW�

$JUHHPHQW�
WKDW�WKLV�KDG�

EHHQ�
H[SHULHQFHG�
LQ�WKH�FXUUHQW�
VHPHVWHU�

5HJXODU�LQWHUDFWLRQ�ZLWK�WHDFKLQJ�VWDII� ����� ����� ����� ������ ������ ����
5HJXODU�LQWHUDFWLRQ�ZLWK�P\�VWXGHQW�SHHUV� ����� ����� ����� ������ ������ ����
/HDUQLQJ�QHZ�VNLOOV�,�FDQ�XVH�LPPHGLDWHO\� ����� ����� ������ ������ ������ ����
+DYLQJ�DQ�RQOLQH�HQYLURQPHQW�WKDW�DOORZV�
DQ\WLPH�ZKHUH�DFFHVV�

����� ����� ����� ������ ������ ����

6KDULQJ�P\�RZQ�H[SHULHQFHV�ZLWK�SHHUV�
DQG�WHDFKLQJ�VWDII�

����� ����� ����� ������ ������ ����

:RUNLQJ�FROODERUDWLYHO\�ZLWK�SHHUV� ����� ����� ������ ������ ������ ����
$VVHVVPHQW�WDVNV�WKDW�UHIOHFW�WKH�ZD\�
NQRZOHGJH�ZLOO�EH�XVHG�LQ�UHDO�ZRUOG�
VHWWLQJV�

����� ����� ����� ������ ������ ����

'HYHORSLQJ�DFDGHPLF�VNLOOV� ����� ����� ����� ������ ������ ����
'HYHORSLQJ�SURIHVVLRQDO�VNLOOV� ����� ����� ����� ������ ������ ����
�

7DEOH��� UHIOHFWV� WKDW��JHQHUDOO\�� VWXGHQWV�EHOLHYHG� WKHLU�H[SHFWDWLRQV�KDG�EHHQ�PHW�GXULQJ� WKH� VHPHVWHU��7KHUH�
ZHUH�� KRZHYHU�� VRPH� LQWHUHVWLQJ� VLPLODULWLHV� DQG� GLIIHUHQFHV� EHWZHHQ� WKH� H[SHFWDWLRQV� RI� WKH� ILUVW� DQG� WKLUG�
VHPHVWHU�VWXGHQWV��6LPLODU�YDOXHV�DUH�KHOG�E\�ERWK�FRKRUWV�RQ�WKH�LPSRUWDQFH�RI�UHJXODU�LQWHUDFWLRQ�ZLWK�WHDFKLQJ�
VWDII�� OHDUQLQJ� QHZ� VNLOOV� WKDW� FDQ� EH� XVHG� LPPHGLDWHO\�� DQG� KDYLQJ� DQ� RQOLQH� HQYLURQPHQW� WKDW� DOORZV�
DQ\WLPH�DQ\ZKHUH�DFFHVV��$GGLWLRQDOO\��ERWK�FRKRUWV�UHIOHFW�D�YDOXLQJ�RI�DVVHVVPHQW�WDVNV�WKDW�UHIOHFW� WKH�ZD\�
NQRZOHGJH�ZLOO�EH�XVHG�LQ�WKH�UHDO�ZRUN�VHWWLQJV�DQG�WKH�GHYHORSPHQW�RI�SURIHVVLRQDO�VNLOOV��,Q�FRQWUDVW�� WKLUG�
VHPHVWHU�VWXGHQWV�SODFH�D�PXFK�KLJKHU�YDOXH�WKDQ�WKH�ILUVW�VHPHVWHU�VWXGHQWV�RQ�VHYHUDO�DVSHFWV�RI�WKH�FRXUVH��,Q�
SDUWLFXODU�� WKHVH�VWXGHQWV� LQGLFDWH�D�JUHDWHU�EHOLHI� LQ� WKH� LPSRUWDQFH�RI� UHJXODU� LQWHUDFWLRQ�ZLWK� WKHLU�SHHUV��DV�
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ZHOO� DV� VKDULQJ� WKHLU�RZQ�H[SHULHQFHV�ZLWK�SHHUV�DQG� WHDFKLQJ� VWDII�� DQG�ZRUNLQJ� FROODERUDWLYHO\�ZLWK�SHHUV��
0DQ\�ILUVW�VHPHVWHU�VWXGHQWV�ZHUH�QRW�FRQYLQFHG�WKDW�ZRUNLQJ�FROODERUDWLYHO\�ZLWK�SHHUV�ZDV�LPSRUWDQW������
LQGLFDWHG�WKDW�WKH\�ZHUH�HLWKHU�XQVXUH�RU�GLG�QRW�FRQVLGHU�WKLV�D�YHU\�LPSRUWDQW�IDFWRU���DQG�RQO\�����EHOLHYHG�
WKDW� WKH\� KDG� FROODERUDWHG� ZLWK� SHHUV� GXULQJ� WKH� VHPHVWHU�� ,Q� FRQWUDVW�� RQO\� ���� RI� WKLUG� VHPHVWHU� VWXGHQWV�
LQGLFDWHG� WKDW� WKH\� ZHUH� HLWKHU� XQVXUH� RU� GLG� QRW� FRQVLGHU� WKLV� D� YHU\� LPSRUWDQW� IDFWRU�� DQG� D� PXFK� KLJKHU�
SHUFHQWDJH�������EHOLHYHG�WKDW�WKH\�KDG�FROODERUDWHG�ZLWK�SHHUV�GXULQJ�WKH�VHPHVWHU��7KLV�LV�H[SORUHG�IXUWKHU�LQ�
7DEOH����EHORZ��

7DEOH����&ROODERUDWLYH�OHDUQLQJ�
)LUVW�6HPHVWHU�6WXGHQWV��Q ���� 6WURQJO\�

GLVDJUHH�
'LVDJUHH� 1HLWKHU�DJUHH�

RU�GLVDJUHH�
$JUHH� 6WURQJO\�

DJUHH�
:RUNLQJ�FROODERUDWLYH�KHOSHG�P\�OHDUQLQJ� ����� ����� ������ ������ ������
,�OLNH�GRLQJ�FROODERUDWLYH�OHDUQLQJ�DFWLYLWLHV� ����� ������ ������ ������ ������
7KH�RQOLQH�HQYLURQPHQW�LV�FRQGXFLYH�WR�
FROODERUDWLQJ�ZLWK�SHHUV�

����� ������ ������ ������ �����

�
7KLUG�6HPHVWHU�6WXGHQWV��Q ���� 6WURQJO\�

GLVDJUHH�
'LVDJUHH� 1HLWKHU�DJUHH�

RU�GLVDJUHH�
$JUHH� 6WURQJO\�

DJUHH�
:RUNLQJ�FROODERUDWLYH�KHOSHG�P\�OHDUQLQJ� ����� ����� ����� ������ ������
,�OLNH�GRLQJ�FROODERUDWLYH�OHDUQLQJ�DFWLYLWLHV� ����� ����� ������ ������ ������
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�

7KH�TXHVWLRQV� UHODWLQJ� WR� FROODERUDWLYH� OHDUQLQJ� \LHOG� VRPH�PL[HG� UHVXOWV��0RVW� VWXGHQWV� DJUHHG� WKDW�ZRUNLQJ�
FROODERUDWLYHO\� KHOSHG� ZLWK� WKHLU� OHDUQLQJ�� ZLWK� PRUH� WKLUG� VHPHVWHU� VWXGHQWV� HLWKHU� VWURQJO\� DJUHHLQJ� RU�
DJUHHLQJ� ZLWK� WKH� VWDWHPHQW� ����� FRPSDUHG� ZLWK� ���� RI� ILUVW� VHPHVWHU� VWXGHQWV��� 6OLJKWO\� IHZHU� VWXGHQWV��
KRZHYHU��VHHP�WR�LQGLFDWH�D�OLNLQJ�IRU�FROODERUDWLYH�WDVNV��ZLWK�DSSUR[LPDWHO\�RQH�WKLUG�RI�VWXGHQWV�LQ�WKH�ILUVW�
VHPHVWHU� DQG� DURXQG� D� TXDUWHU� LQ� WKH� WKLUG� VHPHVWHU� QHLWKHU� DJUHHLQJ� QRU� GLVDJUHHLQJ� ZLWK� WKH� VWDWHPHQW��
$SSUR[LPDWHO\�� ���� RYHUDOO� DJUHHG� RU� VWURQJO\� DJUHHG� WR� OLNLQJ� FROODERUDWLYH� WDVNV�� FRPSDUHG� WR� ����ZKR�
DJUHHG��RU�VWURQJO\�DJUHHG�� WKDW� LW�KDG�KHOSHG�WKHLU�OHDUQLQJ��-XVW�RYHU�RQH�KDOI�RI�DOO�VWXGHQWV�DJUHHG�WKDW� WKH�
RQOLQH�HQYLURQPHQW�ZDV�FRQGXFLYH�WR�FROODERUDWLQJ�ZLWK�SHHUV���

,Q�D�VXEVHTXHQW�TXHVWLRQ��VWXGHQWV�ZHUH�DVNHG�ZKHWKHU�RU�QRW�WKDW�ZRXOG�OLNH�FROODERUDWLYH�DVVHVVPHQW�WDVNV�WR�
EH�LQFOXGHG�LQ�XQLWV�ZLWK�WKH�FRXUVH��7KH�VWXGHQWV�VHHPHG�VSOLW�DFURVV�WKLV�TXHVWLRQ�ZLWK�����UHVSRQGLQJ�WKDW�
WKH\�ZRXOG�QRW�OLNH�FROODERUDWLYH�DVVHVVPHQW�WR�EH�LQFOXGHG�DQG�����FODLPLQJ�WR�EH�XQVXUH��,QWHUHVWLQJO\��PRUH�
WKLUG�VHPHVWHU�VWXGHQWV�ZHUH�RSHQ�WR�WKH�LGHD�RI�FROODERUDWLYH�DVVHVVPHQW�WDVNV�WKDQ�ILUVW�VHPHVWHU�VWXGHQWV������
RSSRVHG� WR� ���� RI� VWXGHQWV�� VXJJHVWLQJ� WKDW� WKH� LGHD� RI� FROODERUDWLYH� OHDUQLQJ� WKURXJK� DVVHVVPHQW� LV� PRUH�
DFFHSWHG�ODWHU�LQ�WKH�FRXUVH��7KLV�RXWFRPH�LV�VLPLODU�WR�WKH�VHFRQG�WDEOH�SUHVHQWHG�ZKHUH�WKHUH�ZDV�DQ�LQFUHDVH�LQ�
WKH�SHUFHLYHG�LPSRUWDQFH�RI�FROODERUDWLYH�ZRUN�ZLWK�SHHUV�IURP�WKH�ILUVW�VHPHVWHU�WR�WKH�WKLUG�VHPHVWHU��7\SLFDO�
UHDVRQV� IRU� VWXGHQWV� QRW� ZDQWLQJ� WR� LQFOXGH� FROODERUDWLYH� DVVHVVPHQW� LWHPV� LQFOXGHG� QRW� KDYLQJ� WLPH� WR�
FRRUGLQDWH�VFKHGXOHV�ZLWK�RWKHU�EXV\�VWXGHQWV��GLIIHUHQW�ZRUNLQJ�KDELWV�DQG�VW\OHV��DQG�RIWHQ�SURWUDFWHG�KRXUV�LQ�
WKHLU�SODFH�RI�HPSOR\PHQW��

)RFXV�*URXSV�DQG�,QWHUYLHZV�

)ROORZLQJ� DQ� LQLWLDO� DQDO\VLV� RI� WKH� H�VXUYH\� GDWD�� WZR� IRFXV� JURXSV� DQG� IRXU� LQWHUYLHZV�ZHUH� FRQGXFWHG�� WR�
IXUWKHU� H[SORUH� WKH� HQDFWPHQW�RI� WKH�SULQFLSOHV��3DUWLFXODU� DWWHQWLRQ�ZDV� JLYHQ� WR� H[SORULQJ�EHOLHIV� UHODWLQJ� WR�
FROODERUDWLRQ� ZLWK� SHHUV�� IRU� ERWK� OHDUQLQJ� DQG� DVVHVVPHQW� VWUDWHJLHV�� 7KLV� UHODWHV� PRVW� FORVHO\� WR� WKH� WKLUG�
SULQFLSOH��3URYLGH� RSSRUWXQLWLHV� IRU�PHDQLQJIXO�� FROODERUDWLYH� FRQVWUXFWLRQ� RI� NQRZOHGJH�ZLWKLQ� WKH� OHDUQLQJ�
FRPPXQLW\��$W� WKH� WLPH� RI� ZULWLQJ�� D� FRPSOHWH� DQDO\VLV� RI� WKH� IRFXV� JURXSV� DQG� LQWHUYLHZV� KDV� QRW� \HW� EHHQ�
FRPSOHWHG��EXW�WKH�WUDQVFULSWLRQV�UHIOHFW�VRPH�LQWHUHVWLQJ�FRQWULEXWLRQV��3DUWLFLSDQWV�VKDUHG�WKHLU�FRQFHUQV�RYHU�
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FROODERUDWLRQ��D� ODFN�RI�FRQILGHQFH� WR�FRQWULEXWH�ZDV�D� UHSHDWHG�FRQFHUQ��ZLWK� IROORZLQJ�FRPPHQW� W\SLFDO�� ³,� 
HQMR\HG�UHDGLQJ� WKH�GLVFXVVLRQ�ERDUGV� WR�UHDG�ZKDW�RWKHU�SHRSOH� WKRXJKW�EXW� ,� IRXQG� LW�GLIILFXOW� WR�ZULWH� WR�D� 
VWDQGDUG�WKDW�ZRXOGQ
W�PDNH�PH�ORRN�OHVV�HGXFDWHG´��IRFXV�JURXS�FRPPHQW���7LPH�ZDV�DOVR�D�FRPPRQ�FRQFHUQ�� 
³6R�LW�GLG�VWUHVV�PH�D�OLWWOH�WKDW�,�ZDV�VRPHZKDW�DW�WKH�PHUF\�RI�RWKHU�SHRSOH¶V�EXV\�VFKHGXOHV��2QH�FRXOG�QRW� 
FRPSOHWH�WKHLU�DVVLJQPHQW�ZLWKRXW�WKH�LQSXW�RI�DQRWKHU´��LQWHUYLHZ���$QRWKHU�FRQFHUQ�UHODWHG�WR�D�SHHU�UHYLHZ� 
DFWLYLW\�� ³3HRSOH«� ZDQW� WR� EH� QLFH�� VR� WKH\
UH� QRW� FULWLFDO�� � ,
YH� KDG� DVVLJQPHQWV� ,
YH� JLYHQ� WR� SHRSOH� ZKHUH� 
WKH\
YH� FRUUHFWHG� P\� VSHOOLQJ� DQG� JUDPPDU�� EXW� QRWKLQJ� DERXW� WKH� FRQWHQW´� �LQWHUYLHZ��� &RQWUDVWLQJ� WKHVH� 
FRQFHUQV��SDUWLFLSDQWV�ZHUH�DOVR�DZDUH�RI� WKH�SRWHQWLDO�EHQHILWV�� � ³$V�RQOLQH� VWXGHQWV�RI� WKH�$SSOLHG�/HDUQLQJ� 
FRXUVH�LW� LV� LPSRVVLEOH�IRU�XV� WR�ZRUN�WRJHWKHU�LQ�D�SK\VLFDO�VHQVH��EXW�OLNH�TXLFN�OXQFK�WLPH�FKDWV�LQ�WKH�VWDII� 
URRP��,�ILQG�D�SODWIRUP�VXFK�DV�WKH�GLVFXVVLRQ�ERDUG�XVHIXO�DV�D�FROODERUDWLYH�WRRO�WKDW�LQ�VRPH�ZD\V�PLUURUV�WKH� 
ZRUNSODFH´��LQWHUYLHZ���7KH�EHQHILW�RI�OHDUQLQJ�IURP�SHHUV�ZDV�DOVR�KLJKOLJKWHG��³,� WKLQN�LQ�DOO�XQLWV�ZH�KDYH� 
EHHQ�HQFRXUDJHG�WR�VKDUH�RXU�WDVNV�«��,�DW�ILUVW�ZDV�D�ELW�KHOG�EDFN�IURP�GRLQJ�WKLV�DV�,�ZDV�D�QRYLFH�WHDFKHU� 
DQG�FRPPXQLFDWLQJ�ZLWK�PRUH�H[SHULHQFHG�WHDFKHUV��,�QRZ�VHH�ZH�DOO�VHH�WKLQJV�GLIIHUHQWO\�DQG�,�KDYH�OHDUQW�VR� 
PXFK�WKDW� ,�FDQ�H[HUFLVH�ZLWKLQ�P\�RZQ�FODVVHV´��LQWHUYLHZ���3HUKDSV� WKH�PRVW� WHOOLQJ�FRPPHQW�FDPH� IURP�D� 
ILUVW�VHPHVWHU�VWXGHQW�LQ�D�IRFXV�JURXS��³:KDW�SDUW�GR�\RX�SOD\�LQ�FROODERUDWLRQ�LI�\RX¶UH�LQ�D�JURXS��ZKHWKHU� 
LW¶V� LQ�D�ZLNL�RU� LW¶V� LQ�D�GLVFXVVLRQ�JURXS�RU� LI� LW¶V� LQ�D� MRLQW�DVVHVVPHQW�RU�ZKDWHYHU"�,� WKLQN�D� ORW�RI�SHRSOH� 
GRQ¶W�UHDOO\�XQGHUVWDQG�ZKDW�LW�DFWXDOO\�LV´��7KLV�FRPPHQW�DSSHDUV�WR�LQGLFDWH�D�QHHG�WR�HQVXUH�WKDW�WKH�UROHV�� 
UHVSRQVLELOLWLHV�DQG�SURFHVVHV�RI�FROODERUDWLRQ�DUH�FOHDUO\�XQGHUVWRRG��WKURXJK�DSSURSULDWH�VWUDWHJLHV�HDUO\�LQ�WKH� 
FRXUVH���

6XPPDU\�
�
7KH� LQLWLDO� DQDO\VLV� RI� WKH� ILUVW� LWHUDWLRQ� RI� WKH� UHVHDUFK� SURMHFW� KDV� \LHOGHG� VRPH� LQWHUHVWLQJ� UHVXOWV�� 7KHUH� 
DSSHDUV� WR�EH�JHQHUDO�DJUHHPHQW� WKDW� WKH�DSSOLHG� OHDUQLQJ�SULQFLSOHV�DUH�EHLQJ�HQDFWHG�VXFFHVVIXOO\�ZLWKLQ� WKH� 
SURJUDP�� DQG� WKDW� WKH� VWXGHQWV� DUH� VDWLVILHG� ZLWK� WKHLU� H[SHULHQFH� WR� GDWH�� 7KHUH� DUH� LQGLFDWLRQV� WKDW� WKH� 
FROODERUDWLYH�DFWLYLWLHV�QHHG� IXUWKHU�FRQVLGHUDWLRQ��ERWK� LQ� WHUPV�RI�FRPPXQLFDWLQJ� WKH�YDOXH�IRU�FRPPHQFLQJ� 
VWXGHQWV� DQG� DOVR� LQ� WKH� FKRLFH� DQG� GHVLJQ� RI� VWUDWHJLHV� PRVW� OLNHO\� WR� IDFLOLWDWH� HIIHFWLYH� DQG� HIILFLHQW� 
FROODERUDWLRQ��3HUKDSV�PRVW�VLJQLILFDQW�LQ�WKLV�HDUO\�VWDJH�LV�WKH�HPHUJLQJ�HYLGHQFH�WKDW�LQGLFDWHV�GHYHORSPHQW� 
RI�WKH�VWXGHQWV¶�H[SHFWDWLRQV�DQG�FDSDELOLWLHV�RYHU�WLPH�LQ�WKLV�UHJDUG��)RU�H[DPSOH��LW�DSSHDUV�WKDW�E\�WKH�WKLUG� 
VHPHVWHU�RI� VWXG\�DQG�PRUH�SURORQJHG� LQWHUDFWLRQV�ZLWK�HDFK�RWKHU�� WKH�SHUFHLYHG�YDOXH�RI�FROODERUDWLRQ�ZLWK� 
SHHUV�KDV�LQFUHDVHG�DQG�VWXGHQWV�ORRN�WR�VKDUHG�DFWLYLWLHV�WR�H[SORUH�GLIIHUHQW�SHUVSHFWLYHV�DQG�LPSURYH�OHDUQLQJ� 
RXWFRPHV�� 7KLV� DOLJQV� ZHOO� ZLWK� WKH� LQWHQWLRQ� RI� WKH� FRXUVH� WR� EH� DSSOLHG� DQG� DXWKHQWLF� LQ� WKH� VHQVH� WKDW� LW� 
SUHSDUHV�VWXGHQWV�HIIHFWLYHO\� IRU� WKHLU�FXUUHQW�RU� IXWXUH�ZRUNSODFH��ZKHUH�FROODERUDWLYH�VNLOOV�DUH�HVVHQWLDO�DQG� 
VKDULQJ�RI�NQRZOHGJH�LV�VHHQ�DV�SDUW�RI�DQ�HIIHFWLYH�FRPPXQLW\��:HQJHU�����������

)LQGLQJV�IURP�WKH�ILUVW� LWHUDWLRQ�KDYH�UHVXOWHG� LQ�VRPH�PLQRU�FKDQJHV� WR� WKH�SULQFLSOHV�JXLGLQJ�FRXUVH�GHVLJQ�� 
UHVSRQGLQJ� WR� WKH� GHYHORSLQJ� QDWXUH� RI� WKH� VWXGHQW� SDUWLFXODUO\� LQ� UHODWLRQ� WR� FROODERUDWLRQ� ZLWK� SHHUV�� )RU� 
H[DPSOH�� LQ� WKH�FXUUHQW� LWHUDWLRQ� WKHUH� LV�PRUH� UHVSRQVLELOLW\�JLYHQ� WR� VWXGHQWV� LQ� VHFRQG�\HDU�XQLWV� WR�FKRRVH� 
KRZ� DQG� ZLWK� ZKRP� WKH\� ZRXOG� OLNH� WR� FROODERUDWH�� DQG� IRU� ILUVW� VHPHVWHU� VWXGHQWV� WKHUH� KDV� EHHQ� PRUH� 
VFDIIROGLQJ� SURYLGHG� IRU� FRQWULEXWLRQV� WR� WKH� GLVFXVVLRQ� ERDUG�� 7KLV� SURFHVV� RI� PRGLILFDWLRQ� ZLOO� FRQWLQXH� 
WKURXJKRXW�WKH�WKUHH�LWHUDWLRQV�ZLWK�SURJUHVVLYH�GLVVHPLQDWLRQ�RI�UHVXOWV��LQ�RUGHU�WR�VHHN�IHHGEDFN�IURP�ERWK�WKH� 
SDUWLFLSDQWV�DQG�WKH�ZLGHU�HGXFDWLRQDO�FRPPXQLW\��,W�LV�KRSHG�WR�FRPSOHWH�WKLV�VWXG\�LQ�ODWH�������LQ�RUGHU�WR�EH� 
DEOH� WR� WKHQ�RIIHU�D� WHVWHG� VHW�RI�SULQFLSOHV� WR�GHVLJQHUV� VHHNLQJ�DQ�DSSOLHG� OHDUQLQJ�DSSURDFK�ZLWKLQ� WHDFKHU� 
HGXFDWLRQ�FRXUVHV��RU�PRUH�EURDGO\�LQ�KLJKHU�HGXFDWLRQ���
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&RS\ULJKW��������-LOOLDQ�'RZQLQJ�DQG�-DQ�+HUULQJWRQ��
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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�ZHEVLWH�DQG�LQ�RWKHU�IRUPDWV�IRU�WKH�3URFHHGLQJV�DVFLOLWH�6\GQH\�������$Q\�RWKHU�XVH�LV�
SURKLELWHG�ZLWKRXW�WKH�H[SUHVV�SHUPLVVLRQ�RI�WKH�DXWKRU�V���
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