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(QKDQFHPHQW�RI�VFLHQWLILF�UHVHDUFK�DQG�FRPPXQLFDWLRQ�
VNLOOV�XVLQJ�DVVHVVPHQW�DQG�H3RUWIROLR�LQ�D�WKLUG�\HDU�
3DWKRORJ\�FRXUVH�
�
3DWVLH�3ROO\
�
6FKRRO�RI�0HGLFDO�6FLHQFHV�
7KH�8QLYHUVLW\�RI�1HZ�6RXWK�:DOHV�
7KXDQ�7KDL�
6FKRRO�RI�0HGLFDO�6FLHQFHV�
7KH�8QLYHUVLW\�RI�1HZ�6RXWK�:DOHV�
$GHOH�)ORRG�
/HDUQLQJ�DQG�7HDFKLQJ�8QLW�
7KH�8QLYHUVLW\�RI�1HZ�6RXWK�:DOHV�
.DWKU\Q�&ROHPDQ�
'HDNLQ�/HDUQLQJ�)XWXUHV�
'HDNLQ�8QLYHUVLW\�
0LWD�'DV�
&DUHHUV�DQG�(PSOR\PHQW�
7KH�8QLYHUVLW\�RI�1HZ�6RXWK�:DOHV�
-LD�/LQ�<DQJ�
3ULQFH�RI�:DOHV�+RVSLWDO�&OLQLFDO�6FKRRO�
7KH�8QLYHUVLW\�RI�1HZ�6RXWK�:DOHV�
-XOLDQ�&R[�
)DFXOW\�RI�6FLHQFH�
7KH�8QLYHUVLW\�RI�1HZ�6RXWK�:DOHV�
�
$EVWUDFW�
:KLOH�VFLHQFH�VWXGHQWV�DUH�RIWHQ�DZDUH�RI�WKHLU�JDLQ�LQ�VFLHQWLILF�NQRZOHGJH�WKURXJK�WKHLU�GHJUHH��WKH�VDPH�
FDQQRW�EH�VDLG�IRU�WKHLU�XQGHUVWDQGLQJ�RI�WKHLU�GHYHORSPHQW�RI�JHQHULF�VNLOOV��2IWHQ��VXFK�GHYHORSPHQW�LV�WDFLW��
ERWK�IRU�WKH�VWXGHQWV�DQG�WKH�VWDII�WHDFKLQJ�WKHP��H3RUWIROLRV�KDYH�EHHQ�XVHG�WR�DGGUHVV�WKH�LPSRUWDQW�LVVXH�RI�
SURIHVVLRQDO�VNLOOV�EXLOGLQJ�DQG�FDUHHU�SUHSDUHGQHVV�IRU�XQGHUJUDGXDWH�VFLHQFH�VWXGHQWV�LQ�VHYHUDO�FRXUVHV�DFURVV�
WZR�GHJUHH�SURJUDPV��7KLV�UHSRUW�IRFXVHV�RQ�D�WKLUG�\HDU�3DWKRORJ\�FRXUVH��3$7+�����0ROHFXODU�%DVLV�RI�
,QIODPPDWLRQ�DQG�,QIHFWLRQ��WDNHQ�E\�VWXGHQWV�ZKR�W\SLFDOO\�IRFXV�RQ�SDWKRORJ\�DW�WKH�8QLYHUVLW\�RI�1HZ�6RXWK�
:DOHV��6\GQH\��$XVWUDOLD���7KH�RYHUDOO�WHDFKLQJ��OHDUQLQJ�DQG�DVVHVVPHQW�VWUDWHJ\�UHTXLUHV�WKH�VWXGHQWV�WR�
HQJDJH�LQ�WKH�XVH�RI�DQ�H3RUWIROLR�DV�SDUW�RI�WKHLU�UHIOHFWLYH�OHDUQLQJ�SURFHVV�LQ�GHYHORSLQJ�OLIH�ORQJ�DQG�OLIH�
ZLGH�VNLOOV�LQ�UHVHDUFK�WKLQNLQJ�DQG�ZULWLQJ�ZKLFK�XQGHUSLQ�UHVHDUFK�LQWHQVLYH�DFWLYLWLHV��7KH�0DKDUD�H3RUWIROLR�
DSSOLFDWLRQ�ZDV�PDGH�DYDLODEOH�YLD�0RRGOH�DQG�OLQNHG�H[SOLFLWO\�WR�D�VHULHV�RI�DVVHVVPHQW�WDVNV�DVVRFLDWHG�ZLWK�
FXUUHQW�UHVHDUFK�DFWLYLWLHV�LQ�SDWKRORJ\��7KH�VWXG\�GRFXPHQWHG�WKH�UHVSRQVHV�RI�VWXGHQWV�WR�WKH�XVH�RI�
H3RUWIROLRV�DQG�UHODWHG�OHDUQLQJ�DFWLYLWLHV��WKURXJK�ERWK�WKH�UHFRUGLQJ�RI�DFTXLUHG�VNLOOV�DQG�HPHUJLQJ�
XQGHUVWDQGLQJ�RI�WKH�VWXGHQW�SHUFHSWLRQV�RI�WKHPVHOYHV�DV�SURIHVVLRQDOV�IURP�D�JHQHULF�VNLOOV�SHUVSHFWLYH��7KHVH�
VNLOOV�DUH�XOWLPDWHO\�WUDQVIHUDEOH�LQWR�SURIHVVLRQDO�VFLHQWLILF�FDUHHUV��7KLV�VWXG\�ZDV�GHVLJQHG�WR�IXUWKHU�LQIRUP�
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WKH�GHYHORSPHQW�RI�UHIOHFWLYH�SUDFWLFH��HQKDQFHPHQW�RI�JHQHULF�VNLOOV�DQG�FDUHHU�DZDUHQHVV�DQG�UHDGLQHVV�LQ�D�
SURJUDP�ZLGH�LPSOHPHQWDWLRQ�LQ�0HGLFDO�6FLHQFH�DQG�$GYDQFHG�6FLHQFH��7KURXJK�WKDW�LPSOHPHQWDWLRQ�ZH�
KRSH�VWXGHQWV�ZLOO�EHWWHU�XQGHUVWDQG�WKHLU�SUHVHQW�DQG�LPDJLQH�WKHLU�IXWXUH��
�
.H\�ZRUGV��0DKDUD��H3RUWIROLR��0RRGOH��PHGLFDO�VFLHQFH��UHIOHFWLRQ��FRPPXQLFDWLRQ�VNLOOV��UHVHDUFK�VNLOOV�
�
/LWHUDWXUH�UHYLHZ�
$Q�H3RUWIROLR�LV��D�GLJLWLVHG�FROOHFWLRQ�RI�DUWHIDFWV�LQFOXGLQJ�GHPRQVWUDWLRQV��UHVRXUFHV��DQG�DFFRPSOLVKPHQWV�
WKDW�UHSUHVHQW�DQ�LQGLYLGXDO��JURXS��RU�LQVWLWXWLRQ���/RUHQ]R�	�,WWHOVRQ���������,W�FDQ�EH�D�GLJLWDO�UHSRVLWRU\�IRU�D�
UDQJH�RI�OHDUQLQJ�PDWHULDOV��LQFOXGLQJ�WKRVH�SURGXFHG�IRU�FRXUVH�EDVHG�DVVHVVPHQW�VXFK�DV�YLGHRV��LPDJHV�DQG�
WH[W�EDVHG�UHIOHFWLRQV�DQG�XVH�DQ\�IRUP�RI�GLJLWDO�FORXG�VSDFH��VXFK�DV�*RRJOH�$SSV�RU�GHYHORSHG�VSDFHV�VXFK�DV�
0DKDUD�RU�3HEEOH3DG��H3RUWIROLRV�KDYH�GHYHORSHG�IXUWKHU�IURP�WKLV�UHSRVLWRU\�RI�OHDUQLQJ�PDWHULDOV�LQWR�SHUVRQDO�
GLJLWDO�VSDFHV���VWXGHQW�FHQWULF�PRQLWRUV�RI�OHDUQLQJ�DFURVV�GLVFLSOLQHV�WR�GRFXPHQW�OHDUQLQJ�DQG�SXW�WKH�VWXGHQW�
LQ�D�SRVLWLRQ�ZKHUH�WKH\�FDQ�WDNH�FKDUJH�RI�WKHLU�RZQ�OHDUQLQJ��%XWOHU��������WKURXJK�WKH�VHOHFWLRQ�RI�WKH�
DUWHIDFWV�IRU�YLHZ�RU�SUHVHQWDWLRQ�WR�VHOHFWHG�DXGLHQFHV��$V�H3RUWIROLR�SUHVHQWDWLRQV�DUH�SODQQHG�DQG�FXUDWHG�E\�
VWXGHQWV�UDWKHU�WKDQ�E\�WKH�HGXFDWRU��WKH\�VWDUW�WR�SOD\�DQ�DFWLYH�UROH�LQ�GHYHORSLQJ�OLIH�ORQJ�VNLOOV�RI�UHIOHFWLRQ�
DQG�VHOHFWLRQ�IRU�VWXGHQWV��H3RUWIROLRV�DUH�IRXQG�LQ�PDQ\�DUHDV�RI�KLJKHU�HGXFDWLRQ�IURP�DVVHVVPHQW�WR�FDUHHU�
GHYHORSPHQW�DQG�SURYLGH�HYLGHQFH�RI�DFTXLUHG�JUDGXDWH�FDSDELOLWLHV��7KLV�UHIOHFWLRQ�RQ�OHDUQLQJ�KDV�EHHQ�IRXQG�
WR�IDFLOLWDWH�ERWK�OLIH�ORQJ�DQG�OLIH�ZLGH�OHDUQLQJ�WKDW�HQDEOHV�WKH�OHDUQHU�WR�FRPPHQW�RQ�WKHLU�FROOHFWLRQ�RI�
HYLGHQFH��&DPEULGJH���������
�
7KH�XVH�RI�H3RUWIROLRV�LQ�$XVWUDOLDQ�KLJKHU�HGXFDWLRQ�LV�FKDUDFWHULVHG�E\�SRUWIROLRV�IRU�OHDUQLQJ��DVVHVVPHQW��
UHIOHFWLRQ��$EUDPL�	�%DUUHW��������%DUUHWW��������%DUUHWW��������DQG�IRU�SURIHVVLRQDO�GHYHORSPHQW�DQG�JUDGXDWH�
UHFUXLWPHQW��+DOODP�HW�DO���������/HHFH���������7KHVH�VWXGLHV�KDYH�LQGLFDWHG�WKDW�WKH�GHYHORSPHQW�RI�DQ�
H3RUWIROLR�IRU�OHDUQLQJ�DQG�DVVHVVPHQW�LV�VXSSRUWHG�E\�WKH�OLIH�ZLGH�DSSURDFK�WR�WKH�WHFKQRORJ\�DV�VWXGHQWV�
µWDNH¶�WKHLU�OHDUQLQJ�ZLWK�WKHP�DIWHU�JUDGXDWLRQ��EH\RQG�DVVHVVPHQW�VXEPLVVLRQV��DV�D�FDUHHU�GHYHORSPHQW�WRRO�
�/HHFH���������H3RUWIROLRV�FDQ�WUDQVIRUP�DQG�HQKDQFH�WKH�FXUULFXOXP�DQG�GHPRQVWUDWH�WR�VWXGHQWV�DQG�HGXFDWRUV�
WKH�FRQQHFWLRQV�EHWZHHQ�WKHLU�OHDUQLQJ��DVVHVVPHQW�FULWHULD��SURJUDP�RXWFRPHV�DQG�JUDGXDWH�FDSDELOLWLHV�
�%DUUHWW���������7KLV�FOHDU�DOLJQPHQW�RI�DVVHVVPHQW�ZLWK�OHDUQLQJ�RXWFRPHV�HQFRXUDJHV�VWXGHQWV�WR�GRFXPHQW�
WKHLU�OHDUQLQJ�DQG�FRQVLGHU�KRZ�WKH�FRXUVH�DVVHVVPHQW�UHODWHV�WR�WKH�SURJUDP�RI�VWXG\�DQG�KRZ�LW�FDQ�EH�XVHG�
EH\RQG�WKH�FRXUVH��DV�D�GLJLWDO�UHSRVLWRU\�RU�FROOHFWLRQ�VSDFH��H3RUWIROLR�WKXV�FRQVWLWXWHV�D�IRUP�RI�VXVWDLQDEOH�
DVVHVVPHQW�DV�LW�HQDEOHV�VWXGHQWV�WR�SUHVHQW�WKHPVHOYHV�LQ�D�QXPEHU�RI�ZD\V��WR�D�QXPEHU�RI�DXGLHQFHV��
HPSRZHULQJ�WKHP�DV�OHDUQHUV�LQ�PDQ\�LQVWDQFHV��
�
7KH�5ROH�RI�5HIOHFWLRQ��H3RUWIROLR��3URIHVVLRQDO�DQG�&DUHHU�'HYHORSPHQW�
5HFHQWO\�LQ�KLJKHU�HGXFDWLRQ��WKHUH�KDV�EHHQ�D�JURZLQJ�LPSHUDWLYH�WR�KDYH�D�SRUWDEOH�UHFRUG�RI�ZRUN�XQGHUWDNHQ�
DFURVV�D�QXPEHU�RI�DUHDV�RI�UHVSRQVLELOLW\�LQ�D�VWXGHQW¶V�DFDGHPLF�OLIH�IRU�DVVXUDQFH�RI�OHDUQLQJ��$Q�H3RUWIROLR�
VHUYHV�WKLV�SXUSRVH�DQG�VHYHUDO�LPSRUWDQW�IXQFWLRQV�ZLWK�WKLV�LQ�PLQG��LW�UHFRUGV�SDVW�DQG�FXUUHQW�SUDFWLFH��
SURYLGHV�RSSRUWXQLWLHV�IRU�UHIOHFWLRQ�XSRQ�SUDFWLFH�WR�HIIHFW�FKDQJH��DQG�DFWV�DV�D�FKDQJH�DJHQW�E\�HQDEOLQJ�ORQJ�
WHUP�RQJRLQJ�HYDOXDWLRQ�RI�VWXGHQW�SHUIRUPDQFH�DQG�DVVRFLDWHG�OHDUQLQJ�RXWFRPHV��
�
&DUHHU�GHYHORSPHQW�OHDUQLQJ��SURIHVVLRQDO�UHDGLQHVV�DQG�H3RUWIROLRV�
&DUHHU�GHYHORSPHQW�OHDUQLQJ��&'/��LV�D�SURFHVV�WKDW�³HPSRZHUV�LQGLYLGXDOV�WR�LGHQWLI\��GHYHORS�DQG�DUWLFXODWH�
WKH�VNLOOV��TXDOLILFDWLRQV��H[SHULHQFHV��DWWULEXWHV�DQG�NQRZOHGJH�WKDW�ZLOO�HQDEOH�WKHP�WR�PDNH�DQ�HIIHFWLYH�
WUDQVLWLRQ�LQWR�WKHLU�FKRVHQ�IXWXUHV��DQG�PDQDJH�WKHLU�FDUHHUV�DV�OLIH�ORQJ�OHDUQHUV��ZLWK�D�UHDOLVWLF�DQG�SRVLWLYH�
DWWLWXGH´��6WDQEXU\���������,W�LV�ERWK�D�WUDQV�GLVFLSOLQDU\�SURFHVV�DQG�D�VXEMHFW�GLVFLSOLQH�ZLWK�LWV�RZQ�KLVWRU\��
HYLGHQFH�EDVH��WKHRUHWLFDO�IUDPHZRUNV�DQG�PHWKRGRORJLHV��
�
7KH�JRDO�RI�&'/�LV�WR�KHOS�VWXGHQWV�WR�DFTXLUH�NQRZOHGJH��FRQFHSWV��VNLOOV�DQG�DWWLWXGHV�ZKLFK�ZLOO�HTXLS�WKHP�
WR�PDQDJH�WKHLU�FDUHHUV��WKHUHIRUH�WKHLU�OLIH�ORQJ�SURJUHVVLRQ�LQ�OHDUQLQJ�DQG�ZRUN��:DWWV���������$OWKRXJK�WKHUH�
DUH�GLIIHUHQW�WKHRULHV�DQG�GHYHORSPHQWDO�DSSURDFKHV�WR�FDUHHUV�HGXFDWLRQ��WKH�PRVW�ZLGHO\�XVHG�IUDPHZRUN�E\�
FDUHHU�FHQWUHV�DURXQG�WKH�ZRUOG�LV�WKH�µ'276¶�PRGHO��)LJ������7KH�EDVLF�DVVXPSWLRQ�XQGHUSLQQLQJ�WKLV�PRGHO�LV�
WKDW�HIIHFWLYH�FDUHHU�OHDUQLQJ�LV�FRPSRVHG�RI�D�G\QDPLF�UHODWLRQVKLS�EHWZHHQ�6HOI��2SSRUWXQLWLHV��'HFLVLRQV�DQG�
7UDQVLWLRQV��'276���:DWWV���������7KHVH�IRXU�HOHPHQWV�LQYROYH��
�� 6HOI�DZDUHQHVV���WKH�DELOLW\�WR�LGHQWLI\�DQG�DUWLFXODWH�PRWLYDWLRQV��VNLOOV��DQG�SHUVRQDOLW\�DV�WKH\�DIIHFW�FDUHHU�

SODQV�
�� 2SSRUWXQLW\�DZDUHQHVV���NQRZOHGJH�RI�RSSRUWXQLWLHV�DQG�WKH�DELOLW\�WR�UHVHDUFK�WKHVH�
�� 'HFLVLRQ�PDNLQJ���EHLQJ�DEOH�WR�ZHLJK�XS�SHUVRQDO�IDFWRUV�WR�PDNH�D�VRXQG�SODQ�
�� 7UDQVLWLRQ�OHDUQLQJ���XQGHUVWDQGLQJ�RI�KRZ�WR�VHHN�DQG�VHFXUH�HPSOR\PHQW�RSSRUWXQLWLHV��
�
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�
)LJXUH����'HFLVLRQ�0DNLQJ��2SSRUWXQLW\�$ZDUHQHVV��7UDQVLWLRQ�/HDUQLQJ��6HOI�DZDUHQHVV��'276��PRGHO�
7KHVH�VWDJHV�EXLOG�LWHUDWLYHO\�XSRQ�HDFK�RWKHU�VR��LGHDOO\��D�VWXGHQW�PRYHV�WKURXJK�WKH�F\FOH�PRUH�WKDQ�RQFH�
GXULQJ�WKHLU�FRXUVH�DQG�LV�DIIRUGHG�WKH�RSSRUWXQLW\�WR�GR�VR���
$V�&'/�UHTXLUHV�WKH�VWXGHQW�WR�XQGHUWDNH�VHOI�DVVHVVPHQW�DQG�SHUIRUP�DQ�DSSUDLVDO�RI�WKH�FRQWH[W�RI�WKHLU�
OHDUQLQJ�LQ�UHODWLRQ�WR�WKHLU�GLVFLSOLQH��LW�OHQGV�LWVHOI�WR�OHDUQLQJ�DQG�WHDFKLQJ�PHWKRGV�WKDW�UHTXLUH�UHIOHFWLRQ�
�0F,OYHHQ�HW�DO����������%RXG��.HRJK�	�:DONHU��������VXJJHVWHG�WKDW�UHIOHFWLQJ�RQ�OHDUQLQJ�LV�VDLG�WR�WUDQVIRUP�
H[SHULHQFH�LQWR�OHDUQLQJ�DV�LW�DOORZV�RSSRUWXQLW\�IRU�WKH�VWXGHQW�WR�UHDVVHVV�DQ�H[SHULHQFH�DQG�PDNH�GHFLVLRQV�RQ�
KRZ�WR�FKDQJH�RU�LPSURYH�RQ�WKH�OHDUQLQJ�RXWFRPHV��$V�%RXG��������UHFRPPHQGHG��LW�DOVR�HQDEOHV�VWXGHQWV�WR��
x� LGHQWLI\�WKHLU�OHDUQLQJ�
x� PDNH�MXGJPHQWV�DERXW�WKHLU�OHDUQLQJ��
x� SUHSDUH�WKHP�IRU�OHDUQLQJ��
�
$Q�H3RUWIROLR�HQDEOHV�VWXGHQWV�WR�GRFXPHQW�WKHLU�MRXUQH\�WKURXJK�WKH�'276�PRGHO�F\FOH��,W�LV�D�VSDFH�ZKHUH�
WKH\�FDQ�FROOHFW�WKHLU�H[SHULHQFHV��UHIOHFW�RQ�WKH�FRQQHFWLRQV�EHWZHHQ�WKHRU\�DQG�SUDFWLFH�DQG�SUHVHQW�HYLGHQFH�
RI�GHYHORSPHQW�RI�WKHLU�JUDGXDWH�DWWULEXWHV��VR�WKDW�XSRQ�JUDGXDWLRQ�WKH\�DUH�ZHOO�VLWXDWHG�WR�PDNH�D�VXFFHVVIXO�
WUDQVLWLRQ�LQWR�WKHLU�FKRVHQ�HPSOR\PHQW��
�
�

�
)LJXUH����H3RUWIROLR�SHGDJRJ\�DQG�WHFKQRORJ\�F\FOH�

�
� �
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3URIHVVLRQDO�6FLHQWLILF�6NLOO�DQG�$ELOLW\��
� 3URFHVV�RI�UHIOHFWLRQ�LV�ZKDW�WHDFKHV�VWXGHQWV�WR�

EHWWHU�XQGHUVWDQG�QRW�MXVW�WKH�FRQWHQW�RI�WKHLU�
FRXUVHV��EXW�KRZ�WKH\�HQJDJH�ZLWK�WKDW�FRQWHQW��

� 8QGHUVWDQG�WKHLU�SHUVRQDO�OHDUQLQJ�VW\OH��WKHLU�
VWUHQJWKV�DQG�ZHDNQHVVHV��

(GXFDWLYH�VSDFHV��
� 6HOI�GLUHFWHG�LQGLYLGXDOLVHG�DSSURDFK�SURPRWHV�
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� ³,� G� S� � G� � F� ��FR� ��R��� � G�� � J� J� P� � �´�±��

WK
�

3ULQFLSOH�RI�HIIHFWLYH�WHDFKLQJ�LQ�KLJKHU�
HGXFDWLRQ���5DPVGHQ��������

&DUHHU�GHYHORSPHQW��
� 'RFXPHQW�DQG�UHIOHFW�RQ�WKHLU�FDUHHU�

GHYHORSPHQW��

�

�
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6WXG\�DLPV�
7KLV�SLORW�VWXG\�VRXJKW�WR�HQJDJH��UG�\HDU�VWXGHQWV��ZKR�DUH��IRU�WKH�PRVW�SDUW��XQGHUWDNLQJ�WKH�0HGLFDO�6FLHQFH�
SURJUDP��LQ�UHIOHFWLRQ�XSRQ�WKH�UHODWLRQVKLSV�EHWZHHQ�WKHLU�HGXFDWLRQDO�H[SHULHQFHV�LQ�FRUH�FRXUVHV��WKHLU�
SHUVRQDO�DQG�SURIHVVLRQDO�GHYHORSPHQW��IXWXUH�FDUHHU�DVSLUDWLRQV��DSWLWXGHV��DQG�RSSRUWXQLWLHV��7KH�SURMHFW�
IRFXVHV�RQ�PDNLQJ�H[SOLFLW�WKH�PRUH�WDFLW�DQG�GHHSHU�RXWFRPHV�RI�GHYHORSLQJ�DQ�H3RUWIROLR�DQG�KLJKOLJKWV�WKH�
LQWHUUHODWHGQHVV�RI�OHDUQLQJ�SURFHVVHV��NQRZOHGJH�DQG�VNLOOV�WKDW�WKH�VWXGHQW�JDLQV�WKURXJKRXW�D�VFLHQFH�GHJUHH�
SURJUDP��7KLV�VWXG\�IXUWKHU�VRXJKW�WR�DGGUHVV�WKH�SULQFLSDO�DLP�RI�H[SORULQJ�WKH�RIWHQ�WHQXRXV�UHODWLRQVKLS�LQ�
KLJKHU�HGXFDWLRQ�EHWZHHQ�µKDUG¶�DQG�µVRIW�VNLOOV¶���
�
3URJUDP�ZLGH�FRQWH[W�
7KH�GHYHORSPHQW�RI�WKLV�SURMHFW�DURVH�WKURXJK�WKH�FRPELQHG�LQWHUHVWV�RI�WHDFKLQJ�UHVHDUFK�DFDGHPLFV�DQG�FDUHHU�
DGYLVRUV�DW�816:��7RJHWKHU�ZH�KDYH�LGHQWLILHG�RSSRUWXQLWLHV�WR�DGGUHVV�WKH�816:�*UDGXDWH�&DSDELOLWLHV�
WKURXJK�VNLOOV�GHYHORSPHQW�DQG�WKH�LQWURGXFWLRQ�RI�H3RUWIROLRV��)LJ������7KLV�SDUWLFXODU�VWXG\�LV�DSSURSULDWHO\�
VWDJHG�DW�<HDU���VXFK�WKDW�QHDU�JUDGXDWHV��ZKR�ZLOO�KDYH�GHYHORSHG�SURIHVVLRQDO�VNLOOV�DQG�QHHG�WR�GHYHORS�
FDUHHU�SDWKZD\�DZDUHQHVV��EHJLQ�WR�UHIOHFW�RQ�WKHLU�WUDQVIHUDEOH�DQG�WHFKQLFDO�VNLOOV�DFTXLUHG�WKURXJKRXW�WKHLU�
XQGHUJUDGXDWH�VWXGLHV�DQG�DGGUHVV�DQ\�ZHDNQHVV�WKDW�PLJKW�KLQGHU�WKHLU�DELOLW\�WR�DFKLHYH�WKHLU�FDUHHU�WDUJHW��
7RJHWKHU��WKHVH�HOHPHQWV�FDQ�KHOS�IRUWLI\�VWXGHQW�SURIHVVLRQDO�VNLOOV�DQG�FDUHHU�DZDUHQHVV�E\�HQFRXUDJLQJ�
VWXGHQWV�WR�FRQVLGHU�WKHLU�GHYHORSHG�VNLOOV�DQG�FDSDELOLWLHV��ZRUN�LQWHUHVW�DUHDV��FDUHHU�SDWKV�DQG�GHFLVLRQV��
HPSOR\PHQW�RSSRUWXQLWLHV�DQG�DWWLWXGH�IRU�FDUHHU�VXFFHVV��
�
,W�LV�QRW�HQRXJK��LQ�WLPHV�RI�HYLGHQFH�EDVHG�HGXFDWLRQ�SUDFWLFHV��IRU�VWXGHQWV�WR�FODLP�DW�WKH�HQG�RI�WKHLU�
SURJUDPV�RI�VWXG\�WKDW�WKH\�KDYH�DFKLHYHG�FDSDELOLWLHV�RI�VFKRODUVKLS��OHDGHUVKLS��SURIHVVLRQDOLVP�DQG�JOREDO�
FLWL]HQU\��)LJ������7KH\�DUH�QRZ�UHTXLUHG�WR�VXEVWDQWLDWH�VXFK�FODLPV�ZLWK�FOHDU�UHFRUGV�RI�DFKLHYHPHQW��
H3RUWIROLRV�RIIHU�WKH�SHUIHFW�RSSRUWXQLW\�WR�ERWK�UHFRUG�DQG�HQKDQFH�SURIHVVLRQDO�VNLOOV�DQG�WDLORU�WKHP�WR�WKH�
ZRUNIRUFH�LQ�ZKLFK�JUDGXDWHV�ZLOO�SUDFWLFH��)XUWKHU��XVH�RI�H3RUWIROLR�DV�SDUW�RI�WKH�IRUPDO�FXUULFXOXP��WKURXJK�
DVVHVVPHQW��ZLOO�HQDEOH�WKH�8QLYHUVLW\�WR�ZDUUDQW��E\�SUR[\��FODLPV�RI�LWV�JUDGXDWH�FDSDELOLWLHV�WKURXJK�WKH�
VWXGHQWV¶�RZQ�DFNQRZOHGJHPHQWV�RI�DFKLHYHPHQW��7KLV�LV�SDUWLFXODUO\�LPSRUWDQW�ZKHQ��DW�WKH�3URJUDP�OHYHO��LW�LV�
GLIILFXOW�IRU�WKH�LQVWLWXWLRQ�WR�SURYLGH�VXFK�ZDUUDQW\��
�

�
)LJXUH����'HPRQVWUDWLRQ�RI�JUDGXDWH�FDSDELOLWLHV�DQG�HPSOR\DELOLW\�VNLOOV�XVLQJ�DQ�H3RUWIROLR�

�
,Q�������WKH�0DKDUD�H3RUWIROLR�SODWIRUP�ZDV�LPSOHPHQWHG�WR�DGGUHVV�WKH�DERYH�PHQWLRQHG�LVVXHV��DV�DQ�
H[WHQVLRQ�WR�DQ�RQJRLQJ�SLORW�RI�WKH�0RRGOH�OHDUQLQJ�PDQDJHPHQW�V\VWHP�DW�816:��0DKDUD�H3RUWIROLR�ZDV�
LQWURGXFHG�LQWR�D�UDQJH�RI�FRXUVHV�DFURVV�WKH�$GYDQFHG�6FLHQFH�DQG�0HGLFDO�6FLHQFH�SURJUDPV��0DKDUD�ZDV�
LPSOHPHQWHG�LQ�WKH�0HGLFDO�6FLHQFH�SURJUDP�IURP�VWDJHV�\HDUV�����LQ�RUGHU�WR�EHJLQ�DGGUHVVLQJ�D�SURJUDP�ZLGH�
DSSURDFK�WR�VNLOOV�EXLOGLQJ��SURIHVVLRQDO�UHDGLQHVV�DQG�FDUHHU�DZDUHQHVV��,Q�<HDU���6WDJH����6HPHVWHU���
6&,)�����3HUVSHFWLYHV�LQ�0HGLFDO�6FLHQFH�	�6&,)�����$GYDQFHG�6FLHQFH��3URIHVVLRQDO�3HUVSHFWLYH�DQG�
3UDFWLFH�0DKDUD�H3RUWIROLR�ZDV�DSSOLHG�WR�VWLPXODWH�DQG�UHFRUG�UHIOHFWLYH�SUDFWLFH��SURIHVVLRQDO�SUDFWLFH��VNLOO�
GHYHORSPHQW�HQKDQFHPHQW��DQG�WR�HQFRXUDJH�JUHDWHU�FRQQHFWLRQ�ZLWK�DQG�EHWZHHQ�FXUULFXODU�HOHPHQWV��,Q�<HDU�
��6WDJH����6HPHVWHU����3$7+�����3URFHVVHV�LQ�'LVHDVH��3$7+�����3URFHVVHV�LQ�'LVHDVH�IRU�+HDOWK�DQG�
([HUFLVH�6FLHQFH��0DKDUD�ZDV�LQWURGXFHG�WR�IXUWKHU�GHYHORS�VNLOOV�LQ�UHIOHFWLYH�SUDFWLFH�DQG�ZULWLQJ��,Q�<HDU�
��6WDJH����6HPHVWHU����3$7+�����0ROHFXODU�%DVLV�RI�,QIODPPDWLRQ�DQG�,QIHFWLRQ��WKH�IRFXV�RI�WKLV�UHSRUW��WKH�
XVH�RI�0DKDUD�H3RUWIROLR�DOLJQHG�ZLWK�GHYHORSPHQW�LQ�ZULWWHQ�DQG�RUDO�FRPPXQLFDWLRQ�UHVHDUFK�VNLOOV��ZKLOH�LQ�
<HDU���6WDJH����6HPHVWHU���3$7+�����&DQFHU�6FLHQFHV��WKH�DOLJQPHQW�ZDV�H[SOLFLWO\�ZLWK�FDUHHU�UHDGLQHVV��WR�
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EH�FRQWLQXHG�LQ�<HDU���6WDJH���6FKRRO�RI�0HGLFDO�6FLHQFHV�+RQRXUV�LQ�WKH�$GYDQFHG�6FLHQFH�DQG�0HGLFDO�
6FLHQFH�GHJUHH�SURJUDPV���
�
6WXG\�GHVLJQ�
&RXUVH�IRFXV�
7KH�FRXUVH�3$7+�����0ROHFXODU�%DVLV�RI�,QIODPPDWLRQ�DQG�,QIHFWLRQ�LV�D�6WDJH�<HDU����6HPHVWHU���VXEMHFW�
RIIHUHG�WR�VWXGHQWV�DFURVV�D�UDQJH�RI�GHJUHH�SURJUDPV�DFURVV�WKH�)DFXOWLHV�RI�6FLHQFH�DQG�0HGLFLQH�DW�WKH�
8QLYHUVLW\�RI�1HZ�6RXWK�:DOHV��7KLV�FRXUVH�ZDV�FKRVHQ�DV�LW�KDV�D�ZLGH�EUHDGWK�RI�DXWKHQWLF�DVVHVVPHQW�WDVNV�
DQG�LV�D�NH\�VHPHVWHU���FRXUVH�IRU�WKH�3DWKRORJ\�VSHFLDOLVDWLRQ�LQ�<HDU����7ZR�NH\�DVVHVVPHQW�WDVNV��D�UHVHDUFK�
ODERUDWRU\�UHSRUW�DQG�D�UHVHDUFK�WHDP�SUHVHQWDWLRQ��ZHUH�XVHG�WR�IDFLOLWDWH�GHYHORSPHQW�RI�SURIHVVLRQDO�VNLOOV�LQ�
ZULWWHQ�DQG�RUDO�UHVHDUFK�FRPPXQLFDWLRQ�DQG�FDUHHU�UHDGLQHVV�LQ�PHGLFDO�UHVHDUFK��DV�SDUW�RI�WKH�SURJUDP�ZLGH�
SLORW�VWXG\�LQ�WKH�0HGLFDO�6FLHQFH�GHJUHH�GHVFULEHG�DERYH��)LJ������
�

�
�

)LJXUH����3URIHVVLRQDO�VNLOOV�GHYHORSPHQW�WKURXJK�DXWKHQWLF�$DVHVVPHQW�DQG�UHIOHFWLRQ�XVLQJ�DQ�
H3RUWIROLR�

�
7HDFKLQJ�DQG�OHDUQLQJ�VWUDWHJ\�
6WXGHQWV�LQ�3$7+�����DWWHQG�OHFWXUHV��ZKLFK�IRFXV�RQ�WKH�PRVW�UHFHQW�UHVHDUFK�DGYDQFHV�LQ�PROHFXODU�
PHGLFLQH��DQG�WKHQ�SDUWLFLSDWH�LQ�ZRUNVWDWLRQ�EDVHG�ODERUDWRU\�ZRUNVKRSV��GHPRQVWUDWLQJ�µVWDWH�RI�WKH�DUW¶�
PROHFXODU�WHFKQLTXHV�WKDW�DUH�NH\�LQ�GLVHDVH�GLDJQRVLV��6WXGHQWV�DUH�WKHQ�DVVLJQHG�RQH�RI�WKH�UHVHDUFK�WRSLFV�DQG�
DVNHG�WR�SUHSDUH�D�UHVHDUFK�ODERUDWRU\�UHSRUW��GRFXPHQWHG�LQ�D�VWDQGDUG�VFLHQWLILF�IRUPDW��,QWURGXFWLRQ��
+\SRWKHVLV��$LP��0HWKRGV��5HVXOWV�DQG�'LVFXVVLRQ��6WXGHQWV�ZULWH�XS�DOO�HLJKW�WRSLFV�LQ�WKHLU�H3RUWIROLR�DQG�
SURGXFH�RQH�IXOO�UHSRUW��6WXGHQWV��LQ�JURXSV�RI������DUH�DOVR�JLYHQ�D�3DWKRORJ\�WRSLF�WKDW�WKH\�KDYH�WR�UHVHDUFK��
SUHSDUH�DQG�WKHQ�GHOLYHU�DV�D����PLQXWH�SUHVHQWDWLRQ��LQFOXGLQJ�TXHVWLRQV���$V�D�WHDP�EDVHG�DFWLYLW\��DOO�
PHPEHUV�PXVW�EH�SUHSDUHG�EXW�RQO\�RQH�GHOLYHUV�WKH�SUHVHQWDWLRQ��WKH�RWKHUV�KDYLQJ�WR�DQVZHU�TXHVWLRQV��7KHUH�
LV�UHYLHZ�RI�WKH�SUHVHQWDWLRQ��LQFOXGLQJ�WKH�DELOLW\�WR�DQVZHU�TXHVWLRQV��E\�SHHUV�DQG�DFDGHPLFV��XVLQJ�DQ�
LQVWUXPHQW�LQ�FODVV��ZLWK�D�IRFXV�RQ�FRQWHQW��*URXS�PHPEHUVKLS�LV�DVVLJQHG�RQ�SULRU�DFDGHPLF�SHUIRUPDQFH�WR�
SURYLGH�EDODQFH�ZLWKLQ�JURXSV��
�
H3RUWIROLR�XVH�DQG�UDWLRQDOH�
6WXGHQWV�ZHUH�DVNHG�WR�XVH�WKH�0DKDUD�H3RUWIROLR�WR�GRFXPHQW�����D�QDUUDWLYH�DURXQG�WKH�OHDUQLQJ�SURFHVV�VKRZQ�
WKURXJK�WKH�UHVHDUFK�ODERUDWRU\�OHFWXUHV�DQG�ZRUNVKRSV�����GHPRQVWUDWH�HQJDJHPHQW��LQ�D�UHIOHFWLYH�PDQQHU��
ZLWK�WKDW�SURFHVV������EXLOG�DQ�DZDUHQHVV�RI�WKHLU�VNLOOV�GHYHORSPHQW��XQGHUVWDQG�VXEMHFW�UHODWHG�VNLOOV��SHUVRQDO�
YDOXHV�DQG�UHOHYDQFH�WR�WKHLU�SURIHVVLRQDO�IXWXUH��DQG����UHFRJQLVH�VWUHQJWKV�DQG�ZHDNQHVVHV�RI�WKH�UHVHDUFK�
ODERUDWRU\�DQG�WHDP�SUHVHQWDWLRQV��7KH�XVH�RI�D�GLJLWDO�SRUWIROLR�VSDFH�LQ�WKLV�FRXUVH�HQFRXUDJHG�WKHVH�VWXGHQWV�
WR�GRFXPHQW�DQG�GHPRQVWUDWH�WKHLU�OHDUQLQJ�E\�EXLOGLQJ�DZDUHQHVV�RI�WUDQVIHUDEOH�DQG�WHFKQLFDO�DQG�SURIHVVLRQDO�
VNLOOV�UHTXLUHG�IRU�GLIIHUHQW�UHVHDUFK�DUHDV�LQ�WKH�ILHOG��7KH�ODERUDWRU\�UHSRUW�ZULWLQJ�WDVN�LV�DXWKHQWLF�WR�UHVHDUFK�
SUDFWLFH�DQG�RIIHUV�D�UHDO�ZRUOG�H[SHULHQFH��LW�DOVR�DOORZV�VWXGHQWV�WR�WKLQN�DQG�ZULWH�DV�UHIOHFWLYH�SUDFWLWLRQHUV�LQ�
GHWHUPLQLQJ�WKHLU�SHUVRQDO�YDOXHV��ZRUN�H[SHULHQFH��DQG�VWUHQJWKV�DQG�ZHDNQHVVHV��WKURXJK�VHOI�UHIOHFWLRQ�XSRQ�
OHDUQLQJ�DFURVV�WKH�PDQ\�UHVHDUFK�ODERUDWRULHV�DQG�WHFKQLTXHV�SUHVHQWHG�DV�SDUW�RI�WKH�3$7+�����FRXUVH��
�
� �

H3RUWIROLR

5HVHDUFK�7HDP�
3UHVHQWDWLRQV

5HVHDUFK�/DERUDWRU\�
5HSRUW

3URIHVVLRQDO�
5HDGLQHVV
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6WXG\�2XWFRPHV�
2XU�ILQGLQJV�LQGLFDWH�WKDW��UG�\HDU�PHGLFDO�VFLHQFH�VWXGHQWV�HQJDJHG�ZLWK�WKH�H3RUWIROLR�DQG�XVHG�LW�WR�GHYHORS�
WKHLU�UHIOHFWLYH�SUDFWLFH��7KH�XVH�RI�H3RUWIROLR�GHPRQVWUDWHG�WKDW�VWXGHQWV�FRXOG�LQWHUUHODWH�WKHLU�OHDUQLQJ�SURFHVV�
RI�FRQWHQW�DQG�UHVHDUFK�FRPPXQLFDWLRQ�VNLOOV�GHYHORSPHQW��WKH�LQWHJUDWLRQ�RI�µKDUG�DQG�VRIW�VNLOOV¶�WKURXJK�WKH�
DERYHPHQWLRQHG�DVVHVVPHQW�WDVNV��:KLOH�H[HPSODU�TXRWHV�DUH�SURYLGHG�EHORZ��PRUH�H[WHQVLYH�H[FHUSWV�KDYH�
EHHQ�LQFOXGHG�DV�$SSHQGL[����(QWULHV�LQ�H3RUWIROLRV�KLJKOLJKWHG�D�UDQJH�RI�WKH�GHVLUHG�RXWFRPHV�RI�WKH�FRXUVH�
DQG�LWV�SURFHVVHV��LQFOXGLQJ�VNLOOV�GHYHORSPHQW��SDUWLFXODUO\�DURXQG�UHVHDUFK��

2YHUDOO��WKLV�UHVHDUFK�ODE�ZDV�KHOSIXO�EHFDXVH�LW�KHOSHG�PH�WKLQN�WKURXJK�WKH�DGYDQWDJHV�DQG�
GLVDGYDQWDJHV�RI�WKH�GLIIHUHQW�>UHVHDUFK@�PRGHOV�WKDW�DUH�FRPPRQO\�XVHG�LQ�VFLHQWLILF�UHVHDUFK��,W�
DOVR�KHOSHG�PH�WR�GHYHORS�P\�SUREOHP�VROYLQJ�VNLOOV�DV�ZH�ZHUH�HQFRXUDJHG�WR�WKLQN�WKURXJK�KRZ�
ZH�PLJKW�JR�DERXW�LQYHVWLJDWLQJ�D�TXHVWLRQ�LQ�UHJDUGV�WR�DVWKPD��
�

SHUFHSWLRQ�DV�SURIHVVLRQDOV��
$V�DQ�DVSLULQJ�GRFWRU�WKDW�LV�DOZD\V�WU\LQJ�WR�LPSURYH�P\�LQWHUSHUVRQDO�VNLOOV��,�UHDOO\�VDZ�WKH�
YDOXH�LQ�WKLV�UHVHDUFK�DVVLJQPHQW��7KH�DELOLW\�WR�EH�DEOH�WR�ZRUN�LQ�D�FROODERUDWLYH�JURXS�LV�DOVR�
FUXFLDO�WR�UHVHDUFK�DQG�,�IHHO�WKLV�SURMHFW�KHOSHG�GHYHORS�WKRVH�VNLOOV��
�
7KLV�LQIRUPHG�P\�SHUFHSWLRQ�RI�UHVHDUFK�E\�H[WHQGLQJ�P\�GHILQLWLRQ�RI�UHVHDUFK�DV�JDWKHULQJ�DQG�
V\QWKHVLVLQJ�UHOHYDQW�VRXUFHV��DQG�D�FRQWLQXDO�SURFHVV�RI�VHOI�UHIOHFWLRQ�DQG�DVNLQJ�TXHVWLRQV��WR�
REWDLQ�DQVZHUV��ZKLFK�JHQHUDWHG�IXUWKHU�TXHVWLRQV��7KLV�SURMHFW�DOORZHG�PH�WR�WKLQN�PRUH�DERXW�
FRQYH\LQJ�WKH�LQIRUPDWLRQ�,�KDG�KHOSHG�WR�JDWKHU��DV�ZHOO�DV�WKH�LGHD�RI�ZRUNLQJ�DV�D�WHDP�
FRKHVLYHO\��VXSSRUWLQJ�HDFK�RWKHU«�DQG�XWLOLVLQJ�WKH�VNLOOV�DQG�DELOLWLHV�RI�RXU�JURXS�PHPEHUV��
�

DQG�FDUHHU�DZDUHQHVV��
�

,�WKLQN�WKLV�XOWLPDWHO\�JDYH�PH�D�GHHSHU�XQGHUVWDQGLQJ�RI�WKH�FRQWHQW��$OVR�JDYH�PH�VRPHWKLQJ�WR�
VKRZ�SRWHQWLDO�HPSOR\HUV��

�
6XUYH\�DQG�UHVXOWV�
7KH�VXUYH\�WRRO�ZDV�SULPDULO\�FDUHHU�RULHQWHG�DQG�FRQVLGHUHG�WR�EH�DSSURSULDWH�WR�WKH�3URJUDP�ZLGH�VWXG\��,W�
ZDV�DGPLQLVWHUHG�LQ�:HHNV���DQG����RI�VHPHVWHU��UHSUHVHQWLQJ�µHQWU\�WR¶�DQG�µH[LW�IURP¶�WKH�3$7+�����FRXUVH��
7KH�LWHPV�FRYHUHG�LQ�WKH�VXUYH\�FDQ�EH�VHHQ�LQ�)LJXUH����6XUYH\�GDWD�ZHUH�REWDLQHG�SULRU�WR�FRPPHQFHPHQW�RI�
DQ\�FRXUVH�DFWLYLWLHV�DQG�SUH�H3RUWIROLR�XVH��)LJ�����EOXH�EDUV��DQG�XSRQ�FRPSOHWLRQ�RI�WKH�FRUH�DVVHVVPHQW�WDVNV�
GHVFULEHG�DERYH��)LJ�����EOXH���UHG�EDUV���7KH�HQWU\�DQG�H[LW�GDWD�VHULHV�ZHUH�DQDO\VHG�IRU�VWDWLVWLFDO�GLIIHUHQFH�
XVLQJ�WKH�,%0�6366�6WDWLVWLFV����SDFNDJH��GLIIHUHQFH�ZDV�FRQVLGHUHG�VLJQLILFDQW�DW�S�������2XU�GDWD�VKRZV�WKDW�
VWXGHQWV�VLJQLILFDQWO\�LPSURYHG�LQ�VHOI�FRQILGHQFH�LQ�DUHDV�UHODWLQJ�WR�NQRZOHGJH�RI�GHJUHH�VSHFLILF��WHFKQLFDO��
DQG�WUDQVIHUDEOH��QRQ�WHFKQLFDO��VNLOOV��1RWDEO\��VWXGHQWV�GHPRQVWUDWHG�D�����LPSURYHPHQW�LQ�VHOI�FRQILGHQFH�LQ�
NQRZLQJ�GHJUHH�VSHFLILF�VNLOOV��S ��������VXJJHVWLQJ�WKDW�WKH�OLQNDJH�EHWZHHQ�FRQWHQW�NQRZOHGJH�DQG�LPSRUWDQW�
WHFKQLFDO�VNLOOV�FRYHUHG�WKURXJKRXW�WKH�FRXUVH�LV�PDGH�H[SOLFLW�DQG�WKLV�LV�DOVR�UHIOHFWHG�LQ�WKH�FRXUVH�RULHQWHG�
FRQWULEXWLRQV�LQ�0DKDUD�H3RUWIROLRV��6WXGHQWV�DOVR�GHPRQVWUDWHG�D�VLJQLILFDQW�HQKDQFHPHQW�LQ�NQRZOHGJH�RI�
WUDQVIHUDEOH�VNLOOV��S ��������LQGLFDWLQJ�WKDW�WKH�XVH�RI�0DKDUD�H3RUWIROLRV�LPSURYHG�LQVLJKW�LQWR�WKH�WUDQVIHUDEOH�
JHQHULF�VNLOOV�JDLQHG�WKURXJKRXW�WKH�FRXUVH��,QWHUHVWLQJO\��VWXGHQWV�DOVR�VKRZHG�VLJQLILFDQW�LQFUHDVH�LQ�VHOI�
FRQILGHQFH�LQ�DUHDV�UHODWLQJ�WR�FDUHHU�DZDUHQHVV��LWHPV����S �����������S��������DQG�����S ��������:KLOH�QRW�
SDUW�RI�WKH�IRUPDO�FXUULFXOXP��LW�LV�VSHFXODWHG�WKDW�UDLVLQJ�VXFK�WRSLFV�WKURXJK�WKH�VXUYH\�LWVHOI��RU�FRYHUDJH�RI�
FDUHHU�RULHQWHG�WRSLFV�LQ�RWKHU�FRXUVHV��RU�SDUWLFLSDWLRQ�LQ�H[WUDFXUULFXODU�DFWLYLWLHV��PD\�KDYH�OHG�WR�WKHVH�
HIIHFWV��WKH�EDVLV�IRU�WKLV�FKDQJH�QHHGV�WR�EH�LQYHVWLJDWHG�IXUWKHU��
� �
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�
�

)LJXUH����,PSURYHG�FRQILGHQFH�LQ�WHFKQLFDO�VNLOOV��FDUHHU�DZDUHQHVV�DQG�SURIHVVLRQDO�UHDGLQHVV�LQ�
3$7+�����VWXGHQWV�

�
'LVFXVVLRQ�
$OWKRXJK�0HGLFDO�6FLHQFH�DQG�$GYDQFHG�6FLHQFH�VWXGHQWV�W\SLFDOO\�SHUIRUP�ZHOO�DFDGHPLFDOO\��WKHVH�VWXGHQWV�
DUH�RIWHQ�OHVV�FRQVFLRXV�RI�WKH�QHHG�IRU�SURIHVVLRQDO�VNLOOV�GHYHORSPHQW��:H�VKRZHG�LQ�WKLV�VWXG\�WKDW�WKH�XVH�RI�
H3RUWIROLR�IRU�UHIOHFWLYH�SUDFWLFH�WR�LPSURYH�VWXGHQW�DZDUHQHVV�RI�GHJUHH�VSHFLILF�DQG�WUDQVIHUDEOH�VNLOOV�WKURXJK�
UHJXODU�GRFXPHQWDWLRQ�RI�OHDUQLQJ�SURFHVVHV�VXSSRUWHG�DQG�LPSURYHG�VWXGHQW�OHDUQLQJ�RXWFRPHV�RI�JUDGXDWH�
FDSDELOLWLHV��DV�KLJKOLJKWHG�LQ�SUHYLRXV�VWXGLHV��$EUDPL�	�%DUUHW��������%DUUHWW��������%DUUHWW���������$�NH\�
JRDO�RI�WKH�FRXUVH�FRQVLGHUHG�LQ�WKLV�VWXG\�DLPV�WR�LPSURYH�JUDGXDWH�ZULWWHQ�DQG�RUDO�FRPPXQLFDWLRQ�VNLOOV�LQ�
WKH�UHVHDUFK�FRQWH[W��WKURXJK�DXWKHQWLF�DVVHVVPHQW��%RXG���������2XU�VWXG\�RXWFRPHV�GHPRQVWUDWH�WKDW�
H3RUWIROLR�DSSHDUV�WR�EH�DQ�HIIHFWLYH�DQG�VXVWDLQDEOH�WRRO�LQ�KHOSLQJ�WR�DFKLHYH�WKLV�JRDO��$OWKRXJK�WKH�XVH�RI�
GLJLWDO�SRUWIROLRV�LQ�FUHDWLYH�LQGXVWULHV�LV�FRPPRQSODFH��WKLV�VWXG\�SURYLGHV�QRYHO�HYLGHQFH�IRU�H3RUWIROLR�
LPSOHPHQWDWLRQ�WR�HQKDQFH�UHVHDUFK�DQG�FRPPXQLFDWLRQ�VNLOOV�LQ�VFLHQFH�LQ�KLJKHU�HGXFDWLRQ��0RUHRYHU��RXU�
VWXG\�UHYHDOHG�WKDW�WKH�XVH�RI�H3RUWIROLRV�KHOSHG�LPSURYH�VWXGHQW�FRQVFLRXVQHVV�LQ�WKHLU�GHYHORSPHQW�RI�
SHUFHSWLRQ�DV�SURIHVVLRQDOV�DQG�FDUHHU�DZDUHQHVV��DV�GHVFULEHG�E\�RWKHUV��/HHFH�������� 
 

0 20 40 60 80 100

1. I am aware of careers program and
services at UNSW

2. I know at least 3 different jobs I
FRXOG�GR�ZKHQ�,�JUDGXDWH��QRW«

3. I can apply what I learn in my
XQGHUJUDGXDWH�GHJUHH�WR�P\�MRE�RI«

4. I can make an action plan to get a
graduate job

5. I can effectively search for
graduate jobs I am interested in

6. I understand the graduate
recruitment process

7. I know the timelines involved in
the graduate recruitment process

8. I know which degree-specific
�WHFKQLFDO��VNLOOV�DUH�QHHGHG�WR�JHW«

9. I know which transferable (non-
WHFKQLFDO��VNLOOV�DUH�QHHGHG�WR�JHW«

10. I can write a tailored resume and
FRYHU�OHWWHU�ZLWK�DFKLHYHPHQW«

11. I know how to effectively present
myself at a job interview

12. I know my personal work-related
YDOXHV��H�J��KLJK�VDODU\��ZRUNLQJ«

13. I am aware of my personal work-
UHODWHG�VWUHQJWKV��H�J��RUJDQLVHG�«

14. I am aware of my personal work-
UHODWHG�ZHDNQHVVHV��H�J��WLPH«

15. I can identify potential
FKDOOHQJHV�DQG�REVWDFOHV�WR�JHWWLQJ«

16. I know how to formulate
VWUDWHJLHV�WR�DGGUHVV�SRWHQWLDO«

17. I know how to review and change
P\�SODQV�DQG�LGHDV�DV�SHUVRQDO«

% 

Average Student Confidence 

Entry Exit

ȗȗȗ�
ȗ�

ȗȗ�

ȗȗȗ�

ȗȗ�
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7KH�XVH�RI�H3RUWIROLR�LQ�3$7+������DOLJQHG�ZLWK�DXWKHQWLF�DVVHVVPHQW�WDVNV�VXFK�DV�UHVHDUFK�RUDO�DQG�ZULWWHQ�
FRPPXQLFDWLRQ�VNLOOV��VHUYHV�WKH�SXUSRVH�RI�UHFRUGLQJ�SDVW�DQG�FXUUHQW�SUDFWLFH��DQG�HQDEOHV�ORQJ�WHUP�RQ�JRLQJ�
HYDOXDWLRQ�RI�VWXGHQWV¶�RZQ�SHUIRUPDQFH�DQG�DVVRFLDWHG�OHDUQLQJ�RXWFRPHV��6WXGHQWV�LQ�WKLV�FRXUVH�ZHUH�DEOH�WR�
PDNH�FRQQHFWLRQV�EHWZHHQ�FRXUVH�FRQWHQW�WKDW�ZDV�WDXJKW�DQG�WKH�DSSOLFDWLRQ�RI�WKHVH�FRQFHSWV�LQ�IXWXUH�VWXGLHV�
DQG�ZRUN��H3RUWIROLRV�DV�HGXFDWLYH�VSDFHV�HQDEOH�ERWK�D�VHOI�GLUHFWHG�DQG�DQ�LQGLYLGXDOLVHG�DSSURDFK�WR�OHDUQLQJ�
WKDW�FDQ�SURPRWH�OLIH�ORQJ�FDSDELOLWLHV�DQG�FDQ�HQKDQFH�VWXGHQWV¶�SURIHVVLRQDO�SUHSDUHGQHVV�LQ�6FLHQFH�E\�
DSSURDFKLQJ�WKH�OHDUQLQJ�H[SHULHQFHV�WKURXJK�DQ�RULHQWDWLRQ�RI�SURFHVV�UDWKHU�WKDQ�SURGXFW��/RXJKUDQ�	�
&RUULJDQ���������6LPLODUO\��ZH�IRXQG�WKDW�VWXGHQWV�EHFDPH�PRUH�FDUHHU�FRQVFLRXV�WKURXJK�FUHDWLQJ�WKHLU�RZQ�
H3RUWIROLR��HYHQ�WKRXJK�WKLV�ZDV�QRW�SDUW�RI�WKH�IRUPDO�FXUULFXOXP��$V�WKHVH�VWXGHQWV�HQJDJH�LQ�WKLV�UHIOHFWLRQ�
XSRQ�WKH�UHODWLRQVKLSV�EHWZHHQ�WKHLU�HGXFDWLRQDO�H[SHULHQFHV�LQ�WKLV�FRXUVH��WKH\�VKRZHG�DZDUHQHVV�RI�ERWK�
SHUVRQDO�DQG�SURIHVVLRQDO�IXWXUH�FDUHHU�DVSLUDWLRQV��DSWLWXGHV��DQG�RSSRUWXQLWLHV��$V�VWXGHQWV�GHYHORS�WKH�
DSSURSULDWH�VNLOOV�DQG�FRQILGHQFH�WR�VHOI�UHJXODWH�WKHLU�OHDUQLQJ�DQG�EHFRPH�UHVSRQVLEOH�IRU�WKHLU�OHDUQLQJ��WKH\�
FDQ�HQJDJH�ERWK�LQGLYLGXDOO\�DQG�FROODERUDWLYHO\�LQ�WKH�H3RUWIROLR��'RUQDQ��&DUUROO��	�3DUERRVLQJK��������
*UDQW��.LQQHUVOH\��0HWFDOI��3LOO��	�+RXVWRQ���������7KLV�KLJKOLJKWV�DQG�PDNHV�FOHDU�WKH�LQWHU�UHODWHGQHVV�RI�
OHDUQLQJ�SURFHVVHV��NQRZOHGJH�DQG�VNLOOV�WKDW�WKH�VWXGHQWV�JDLQ�DFURVV�D�SURJUDP��WKXV�SURYLGLQJ�RSSRUWXQLWLHV�
IRU�VWXGHQWV�WR�UHIOHFW�RQ�WKHLU�SUDFWLFH�DQG�KRZ�WKLV�KDV�UHVXOWHG�LQ�WKHLU�GHYHORSPHQW�RI�JUDGXDWH�FDSDELOLWLHV�
DQG�FDUHHU�SUHSDUHGQHVV��2UODQG�%DUDN��������:DGH�	�<DUEURXJK�������� 
7KH�$XVWUDOLDQ�*RYHUQPHQW�KDV�EHFRPH�LQFUHDVLQJO\�FRQFHUQHG�ZLWK�WKH�GHYHORSPHQW�RI�ZRUN�UHDG\�JUDGXDWHV��
7KHUHIRUH��DV�VWDWHG�LQ�WKH�$XVWUDOLDQ�4XDOLILFDWLRQV�)UDPHZRUN��$4)���WKH�7KUHVKROG�/HDUQLQJ�2EMHFWLYHV�
�7/2V��UHSUHVHQW�ZKDW�D�JUDGXDWH�LV�H[SHFWHG�³WR�NQRZ��XQGHUVWDQG�DQG�EH�DEOH�WR�GR�DV�D�UHVXOW�RI�OHDUQLQJ�´�
6XFK�VWDQGDUGV�KDYH�EHHQ�GHYHORSHG�IRU�6FLHQFH�DQG�DUH�FXUUHQWO\�EHLQJ�FRQWH[WXDOLVHG�IRU�RWKHU�GLVFLSOLQHV�
�$XVWUDOLDQ�/HDUQLQJ�DQG�7HDFKLQJ�&RXQFLO���������7KH�H3RUWIROLRV�SUHVHQWHG�E\�VWXGHQWV�LQ�WKLV�VWXG\�
GHPRQVWUDWH�WKDW�LW�LV�DQ�HQFRXUDJLQJ�PHWKRG�RI�SURPRWLQJ�VNLOOV�GHYHORSPHQW�DQG�DZDUHQHVV�LQ�XQLYHUVLW\�
VWXGHQWV��WKHUHE\�DOLJQLQJ�ZLWK�WKH�JRDO�VWLSXODWHG�E\�WKH�$4)�WR�HTXLS�JUDGXDWHV�ZLWK�UHOHYDQW�VNLOOV�IRU�
HPSOR\PHQW��,Q�DGGLWLRQ��$XVWUDOLDQ�XQLYHUVLWLHV�DUH�DOVR�FXUUHQWO\�ORRNLQJ�IRU�ZD\V�WR�HQKDQFH�VWXGHQWV¶�
NQRZOHGJH�DQG�WKH�DSSOLFDWLRQ�RI�WKDW�NQRZOHGJH�WKURXJK�VHOI�LQLWLDWHG�PHFKDQLVPV��%RWWHULOO��$OODQ��	�%URRNV��
�������$V�D�SURRI�RI�FRQFHSW��WKLV�VWXG\�DOVR�VKRZV�WKDW�WKH�LQWHJUDWLRQ�RI�H3RUWIROLR�LQWR�FRXUVH�FXUULFXOXP�DQG�
DVVHVVPHQW��DV�D�VHOI�UHJXODWHG�UHVRXUFH��SURYLGHV�D�VXLWDEOH�VROXWLRQ�LQ�DGGUHVVLQJ�WKLV�FRQFHUQ�DQG�DOORZV�
HGXFDWLRQDO�LQVWLWXWHV�WR�GHPRQVWUDWH�VWXGHQW�NQRZOHGJH�DQG�FDSDELOLWLHV��
�
)XWXUH�FRQVLGHUDWLRQV�
7KH�UHVHDUFK�VKRZFDVH�DFWLYLWLHV�FDQ�EH�UHILQHG��ZLWK�OHVV�EXW�PRUH�FDUHIXOO\�VHOHFWHG�UHSUHVHQWDWLYHV�RI�FXUUHQW�
UHVHDUFK��WKRXJK�FKRLFH�LV�GULYHQ�VRPHZKDW�E\�SURJUDP�OHYHO�FXUULFXOXP��DQG�WKH�QHHG�IRU�EDODQFH�EHWZHHQ�
UHLQIRUFHPHQW�RI�FRQFHSWV�LQ�GLIIHUHQW�FRQWH[WV��DQG�UHSHWLWLRQ��DQG�SHUKDSV�D�EHWWHU�EDODQFH�EHWZHHQ�WKHRU\�DQG�
DSSOLFDWLRQ�FRQWH[W��7KHUH�LV�D�QHHG�WR�PDNH�PRUH�H[SOLFLW�WKH�SURFHVVHV�LQ�WHDFKLQJ�DQG�OHDUQLQJ�DFWLYLWLHV��
SDUWLFXODUO\�WKRVH�UHODWLQJ�WR�VNLOOV��VXFK�DV�WKH�H[SHULHQFH�RI�FROODERUDWLRQ��7KLV�LV�OLNHO\�WR�GULYH�EHWWHU�
RXWFRPHV�ZLWK�UHVSHFW�WR�WKH�UHFRJQLWLRQ�E\�VWXGHQWV�RI�WKHVH�VNLOOV�DQG�WKH�LPSRUWDQFH�RI�WKHVH�VNLOOV�LQ�WKH�
SURIHVVLRQDO�FRQWH[W��SDUWLFXODUO\�LQ�D�UHVHDUFK�HQYLURQPHQW��&HUWDLQO\��WKH�SURFHVV�RI�VWXGHQW�UHIOHFWLRQ�
SURYLGHV��LQ�HIIHFW��VWXGHQW�IHHGEDFN��WKXV�LQIRUPLQJ�FXUULFXODU�GHYHORSPHQW��7KH�QH[W�LWHUDWLRQ�RI�WKH�FRXUVH�
PD\�VHH�WKH�LQWURGXFWLRQ�RI�SHHU�UHYLHZ��DVVRFLDWHG�ZLWK�XVH�RI�SDLUHG�UHSRUWV��WKH�ILUVW�UHSRUW�VHUYLQJ�SULPDULO\�
DV�D�IRUPDWLYH�DFWLYLW\��VFDIIROGLQJ�WKH�SURGXFWLRQ�RI�D�VHFRQG��PRUH�KLJKO\�ZHLJKWHG��SULPDULO\�VXPPDWLYH�
UHSRUW��3HHU�UHYLHZ�RU�VXSSRUW�FRXOG�DOVR�EH�HPSOR\HG�WR�HQKDQFH�WKH�SURGXFWLRQ�DQG�TXDOLW\�RI�WKH�H3RUWIROLR��
7KH�XVH�RI�SHHU�UHYLHZ�ZRXOG�DOLJQ�DW�WKH�3URJUDP�OHYHO��JLYHQ�LWV�H[WHQVLYH�XVH�LQ�WKH�<HDU���6&,)�FRXUVHV�
�&R[��3RVDGD�DQG�:DOGURQ��������WKDW��IRU�PRVW�VWXGHQWV��SUHFHGH�3$7+������7KXV��WKH�LQWHJUDWLRQ�RI�RXU�SLORW�
VWXGLHV�XVLQJ�H3RUWIROLRV�LQ�RWKHU�VFLHQFH�FRXUVHV�IURP�\HDUV�����DW�816:�DORQJ�ZLWK�3$7+�����H3RUWIROLR�XVH�
LQ�$GYDQFHG�6FLHQFH�DQG�0HGLFDO�6FLHQFH�DW�816:�SURYLGHV�D�FRKHVLYH�3URJUDP�ZLGH�DSSURDFK�WR�DFKLHYH�
WKHVH�LPSRUWDQW�OHDUQLQJ�JRDOV��)XUWKHUPRUH��WKLV�3URJUDP�ZLGH�DSSURDFK�RI�XVLQJ�H3RUWIROLRV�FDQ�EH�
LPSOHPHQWHG�DW�RWKHU�$XVWUDOLDQ�XQLYHUVLWLHV�WKDW�RIIHU�VFLHQFH�GHJUHH�SURJUDPV��
�
6LJQLILFDQFH�DQG�&RQFOXVLRQ�
7KH�VFLHQFH�GHJUHHV�LQ�ZKLFK�WKLV�FRXUVH�LV�WDNHQ�PD\�EH�FRQVLGHUHG�IRXQGDWLRQDO�LQ�WKDW�PDQ\�FDUHHU�SDWKZD\V�
FDQ�EH�WDNHQ�XSRQ�FRPSOHWLRQ��7KHVH�SDWKZD\V�LQFOXGH��IXUWKHU�VWXGLHV�LQ�SRVWJUDGXDWH�HGXFDWLRQ�LQFOXGLQJ�
0DVWHUV�DQG�3K'�SURJUDPV�LQ�UHVHDUFK�±�EDVLF��FOLQLFDO�RU�LQGXVWULDO�UHVHDUFK�DQG�GHYHORSPHQW��SRVW�JUDGXDWH�
SURIHVVLRQDO�GHJUHHV�RIIHUHG�DV�SRVWJUDGXDWH�SURJUDPV�LQFOXGLQJ�0HGLFLQH��'HQWLVWU\�DQG�3KDUPDF\��RU�RWKHU�
QRQ�WUDGLWLRQDO�VFLHQWLILF�DUHDV�±�WHFKQLFDO�VXSSRUW��VDOHV��PDUNHWLQJ�DQG�FRPPXQLFDWLRQV��:KLOVW�WKHVH�VWXGHQWV�
DUH�DFDGHPLFDOO\�VXFFHVVIXO��PDQ\�DUH�XQDZDUH�RI�WKH�VNLOOV�WKH\�DUH�GHYHORSLQJ�DQG�RU�SDWKZD\V�WR�DFKLHYLQJ�
FDUHHU�VXFFHVV�DYDLODEOH�WR�WKHP�DIWHU�WKH�FRPSOHWLRQ�RI�WKHLU�EDFKHORU�GHJUHH��7KH�KRSH�LV�WKDW�WKH�XVH��DFURVV�DQ�
LQFUHDVLQJ�QXPEHU�RI�FRXUVHV��RI�UHIOHFWLRQ��IDFLOLWDWHG�WKURXJK�DQ�HOHFWURQLF�HQYLURQPHQW�VXFK�DV�WKDW�DIIRUGHG�
E\�0DKDUD��DORQJ�ZLWK�DSSURSULDWH�WHDFKLQJ�DQG�OHDUQLQJ�VWUDWHJLHV��ZLOO�FRQWLQXH�WR�VXSSRUW�VWXGHQWV�LQ�WKHLU�
SURIHVVLRQDO�GHYHORSPHQW�DQG�WKHLU�DZDUHQHVV�RI�WKHLU�RZQ�FDUHHU�UHDGLQHVV�DQG�SDWKZD\V��
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6WXGHQW�*�

$XWKRU�FRQWDFW�GHWDLOV��

3DWVLH�3ROO\��SDWVLH�SROO\#XQVZ�HGX�DX�
7KXDQ�7KDL��WKXDQ#XQVZ�HGX�DX�
$GHOH�)ORRG��DGHOH�IORRG#XQVZ�HGX�DX�
.DWKU\Q�&ROHPDQ��NDWH�FROHPDQ#GHDNLQ�HGX�DX�
0LWD�'DV��P�GDV#XQVZ�HGX�DX�
-LD�/LQ�<DQJ��M�\DQJ#XQVZ�HGX�DX�
-XOLDQ�0LFKDHO�&R[��MXOLDQ�FR[#XQVZ�HGX�DX�

3OHDVH�FLWH�DV��3ROO\��3��7KDL��7���)ORRG��$���&ROHPDQ��.���'DV��0���<DQJ��-�/��DQG�&R[��-�0���������� 
(QKDQFHPHQW�RI�VFLHQWLILF�UHVHDUFK�DQG�FRPPXQLFDWLRQ�VNLOOV�XVLQJ�DVVHVVPHQW�DQG�H3RUWIROLR�LQ�D�WKLUG�\HDU� 
3DWKRORJ\�FRXUVH��,Q�+��&DUWHU��0��*RVSHU�DQG�-��+HGEHUJ��(GV����(OHFWULF�'UHDPV��3URFHHGLQJV�DVFLOLWH� 
�����6\GQH\���SS���������.��https://doi.org/10.14742/apubs.2013.1351

&RS\ULJKW��������3ROO\��3��7KDL��7���)ORRG��$���&ROHPDQ��.���'DV��0���<DQJ��-�/��DQG�&R[��-�0��

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�
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