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ODQGVFDSH� LQWR� D� GLVUXSWLYH� SDQRUDPD�� :LWK� WKLV� VXGGHQ� VKLIW�� WKH�
FRPSHOOLQJ� XUJH� IRU� PRWLYDWLRQ� LV� HYLGHQW� LQ� RUGHU� WR� UHPDLQ� VWURQJ��
WKURXJK� WKH� VXSSRUW� V\VWHP� EHLQJ� SURYLGHG� E\� WKH� 8QLYHUVLW\� RI� 0DNDWL�
DGPLQLVWUDWLRQ��DQG� LWV� IDFXOW\� LQ� WKLV� WU\LQJ� WLPH�� �7KLV�SDSHU� WUHDWLVH� WKH�
PRWLYDWLRQDO�GULYHV��DQG� WKH�EHVW�SUDFWLFHV� LQ� WKH�VXSSRUW�V\VWHP�DPRQJ�
VHOHFWHG� IDFXOW\� PHPEHUV� IURP� WKH� ��� FROOHJHV� RI� WKH� 8QLYHUVLW\� XVLQJ�
GHVFULSWLYH-QDUUDWLYH�� GRFXPHQWDU\� DQDO\VLV� DV� UHVHDUFK� GHVLJQ�� 7KH�
IROORZLQJ�WKHPHV�HPHUJHG�IURP�WKLV�VWXG\��6RXUFHV�RI�VWUHQJWKV�DUH�IURP�
VWXGHQWV��FROOHDJXHV��DQG�IDPLO\�PHPEHUV��FRQVWDQW�FRPPXQLFDWLRQ�LV�DQ�
LQGLVSHQVDEOH�DYHQXH�DQG�DQ�HYLGHQW�VXSSRUW�V\VWHP�DPRQJ�SDUWLFLSDQWV��
/HDUQLQJ�0DQDJHPHQW�6\VWHP��/06��KDV�EHHQ�GHYHORSHG�DQG�WDLORUHG-ILW�
E\�WKH�8QLYHUVLW\¶V��,QIRUPDWLRQ�DQG�7HFKQRORJ\�&HQWHU��,7&���WR�UHVSRQG�
WR� WKH� FKDOOHQJHV� LQ� IDFLOLWDWLQJ� RQOLQH� OHDUQLQJ�� IUHH-PHGLFLQHV�� IOX� VKRW�
YDFFLQHV�� DQG� RQOLQH� FRQVXOWDWLRQV� KDYH� EHHQ� FUDIWHG� E\� WKH� 8QLYHUVLW\�
FOLQLF�WR�VDIHJXDUG�WKH�KHDOWK�RI�IDFXOW\��DQG�IUHH-VKXWWOH�VHUYLFH�KDV�EHHQ�
SURYLGHG�IRU�HDVLHU�PRGH�RI�WUDQVSRUWDWLRQ��5HFRPPHQGDWLRQV�ZHUH�PDGH�
IRU� WKH� XQLYHUVLW\� DGPLQLVWUDWLRQ� WR� FRQWLQXH� WKH� PRWLYDWLRQDO� SURJUDPV�
H[WHQGHG� WR� WKH� IDFXOW\�� WR� FRQGXFW� UHOHYDQW� WUDLQLQJV� DQG� VHPLQDUV� � RQ�
PHQWDO�KHDOWK�DQG�SV\FKR-VRFLDO�DZDUHQHVV� IRU� WKH�KROLVWLF�GHYHORSPHQW�
RI� IDFXOW\�� DQG� VWXGHQWV�� FROOHDJXHV�� DQG� IDPLO\� PHPEHUV� KDYH� EHHQ�
VLJQLILFDQWO\� LPSDFWHG� DV� PRWLYDWLRQDO� GULYHV� DQG� VXSSRUW� V\VWHPV� IRU�
IDFXOW\��WKXV��FRQVWDQW�FRPPXQLFDWLRQ�ZLWK�WKHP�LPSURYHV�UHODWLRQV�� 
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$� VXSSRUW� V\VWHP�� � LWV� LGHDV� DQG� EHVW� SUDFWLFHV�
FRPELQHG�� RQFH� DVVLPLODWHG� LQWR� RQH¶V� KDELW� DV�
ZHOO�DV� LQWHJUDWHG� LQWR�WKH�RUJDQL]DWLRQDO�FXOWXUH��
FRXOG� SURYLGH� IDYRUDEOH� LPSDFW� DPRQJ� IDFXOW\�
VSHFLILFDOO\�RQ�WKHLU�ZHOOQHVV�ZKLFK�FRXOG� 

EH�JOHDQHG�IURP�WKHLU�LQVLJKWV�DERXW�VHUYLFHV�WKDW�
WKH\�PLJKW�RU�PLJKW�QRW�SHUFHLYH WR�EH�DLGLQJ�WKH�
XQLYHUVLW\� IURP� PDQ\� DVSHFWV�� 7KLV� LV� LQ�
FRQVRQDQFH� ZLWK� WKH� VWXG\� RI� %-&($3� �������
WKDW� WKH� VXSSRUW� V\VWHP� KDV� SRVLWLYH� EHQHILWV�
VXFK�DV�KLJKHU�OHYHOV�RI�ZHOO-EHLQJ��EHWWHU�FRSLQJ�
VNLOOV��ORQJHU��DQG�KHDOWKLHU�OLIH�� 



,Q� DGGLWLRQ�� D� VXSSRUW� V\VWHP� FDQ� KHOS� DQ�
LQGLYLGXDO� KDQGOH� GLIILFXOW� VLWXDWLRQV�� ILQG� QHHGHG�
UHVRXUFHV��DQG�JHW�PRWLYDWHG��+HU]LQJ�8QLYHUVLW\��
������ 
 
2QH� RI� WKH� UROHV� RI� DQ� HGXFDWRU� LV� WR� PRWLYDWH�
VWXGHQWV�� -RKQVRQ� ������� FODLPHG� WKDW�
HQFRXUDJLQJ� VXSSRUW� RI� VWXGHQWV¶� DXWRQRP\��
UHOHYDQFH�� DQG� UHODWHGQHVV RI� WKH� PDWHULDOV�
LQFUHDVHV�PRWLYDWLRQ� WR� OHDUQ�� /LNHZLVH�� WHDFKHU�
PRWLYDWLRQ� LV� DOVR� YLWDO�� VLQFH� LW� LV� FORVHO\� OLQNHG�
ZLWK� VWXGHQWV¶�PRWLYDWLRQ�� DQG� WHDFKHUV�ZKR� DUH�
PRWLYDWHG� WULJJHU� VWXGHQWV¶� PRWLYDWLRQ� WR� OHDUQ�
�.QHVFKNH� DQG� 6KXWWHUVWRFN�� ������� ZKLOH�
IXWXULW\�RUJ� ������� DGGHG� WKDW� VXSSRUW� V\VWHP�
WUDLQV� WHDFKHUV� WR� EHWWHU� PDQDJH� VWXGHQWV��
+RZHYHU�� ZLWK� WKH� JOREDO� KHDOWK� FRQFHUQ��
HGXFDWRUV�ZLOO�KDYH� WR� ILQG�ZD\V� LQ�RUGHU� WR�VWD\�
PRWLYDWHG�DV�ZHOO��3R\VD�HW�DO���������PHQWLRQHG�
WKDW� WHDFKHUV� ZHUH� LGHQWLILHG� KDYLQJ� WKH� KLJKHVW�
OHYHOV�RI�VWUHVV�VSHFLILFDOO\�RQ�ZRUN�HQJDJHPHQW��
GXH� WR� WKH� &29,'-��� 3DQGHPLF��:LWK� WKLV�� WKH�
WHDFKLQJ� DQG� OHDUQLQJ� SURFHVV� DORQH� FRXOG�
EHQHILW� IURP� DQ� DFDGHPLF� LQVWLWXWLRQ� ZLWK� PXFK�
VWXUGLHU�VHUYLFHV�RIIHUHG� WR� LWV� IDFXOW\� WKURXJK� LWV�
VXSSRUW� V\VWHP�� 7KH� IRUPHU� EHLQJ� WKH� PRVW�
VLJQLILFDQW� UROH� DQ\� LQVWLWXWLRQ� RI� KLJKHU� OHDUQLQJ�
FRXOG� GHYLVH� DQG� RIIHU� WR� LWV� FOLHQWV� RI� GLYHUVH�
VRFLR-HFRQRPLF� EDFNJURXQGV� DV� D� UHVXOW� RI�
VWXGHQWV¶� DVSLUDWLRQV� WR� EHFRPH� VNLOOHG� IRU�
HPSOR\PHQW��  
 
6XSSRUW� V\VWHP� RI� DQ� DFDGHPH� VXFK� DV� WKDW��
IURP�WKH�8QLYHUVLW\�RI�0DNDWL�FRXOG�RIIHU�IHDWXUHV�
WKDW� KDYH� EHHQ� DVFHUWDLQHG�� GHVLJQHG�� DQG�
DSSUDLVHG� LQ� RUGHU� WR� GHWHUPLQH� LWV� LPSDFW� LQWR�
HYHU\� DVSHFW� RI� WKH� WHDFKLQJ� VHUYLFHV� RI� IDFXOW\�
SDUWLFXODUO\� RQ� WKUHH� PRVW� LPSRUWDQW� DVSHFWV� RI�
WKHLU� SURIHVVLRQDO� EHKDYLRU� VXFK� DV� DFKLHYH�
SHUVRQDO� DQG� ZRUN� JRDOV� RI� HGXFDWRUV� SULPDULO\�
SRVLWLYH� ZRUN� YDOXHV� RU� WUDLWV�� DQG� HYHQ�
HQFRXUDJHPHQW� RIIHUHG� E\� FROOHDJXHV�� VWXGHQWV�
DQG�WKH�VFKRRO�PDQDJHPHQW�ZKLFK�DOO�PXVW�KDYH�
FRQWULEXWHG� WR� DQ� HPSRZHULQJ� QHWZRUN� RI� ZKLFK�
SUDFWLFHV� FRXOG� EH� FRQVLVWHQWO\� SUDFWLFHG�
GHFLVLYHO\��$�SXUSRVHIXO�QHWZRUN�RI�EDFNLQJ�HYHU\�
WHDFKLQJ� HQGHDYRUV� IURP� YDULRXV� DFDGHPLF�

LQVWLWXWLRQV� WUDQVODWHV� LQWR� KDYLQJ� IDFXOW\� ZKR�
ZRXOG� EHFRPH� PRUH� DZDUH� DERXW� WKHLU�
PRWLYDWLRQDO�GULYHV�OLNH�PD[LPL]LQJ�WKHLU�WHDFKLQJ�
SRWHQWLDOV� DQG� VNLOOV� DV� ZHOO� DV� QXUWXULQJ� WKHLU�
SRVLWLYH�WUDLWV����� 
 
,Q� WKLV� WU\LQJ� WLPH�� WKH� VXSSRUW� V\VWHP LQ� WKH�
HGXFDWLRQDO� DUHQD� VKRXOG� EH� HQKDQFHG� DQG�
PRGLILHG� LI� QHFHVVDU\� � 0HUHGLWK� 8QLYHUVLW\�
������� HQXPHUDWHG� WKH� GHVFULSWLRQV� RI� D� VWURQJ�
FROOHJH� VXSSRUW� V\VWHP� DQG� WKHVH� LQFOXGH�
SHUVRQDOL]HG� DFDGHPLF� DGYLVLQJ�� VWURQJ� FDUHHU�
SODQQLQJ�� QXPHURXV� PHQWRUVKLS� SURJUDPV��
LQYROYHPHQW�LQ�GLIIHUHQW�RUJDQL]DWLRQV��VXSSRUWLYH�
GLVDELOLW\� VHUYLFHV�� VWXGHQW� FRXQVHOLQJ� VHUYLFHV��
YLVLEOH�DQG�VRXQG�VWXGHQW�OHDUQLQJ�FHQWHU�RU�SHHU�
PHQWRULQJ�� DQG� VXSSRUWLYH� DQG� HQJDJLQJ� IDFXOW\�
PHPEHUV� � 2Q� WKH� RWKHU� KDQG�� 8QLYHUVLW\� RI�
0DNDWL��80DN��DQG�LWV�IDFXOW\��E\�FRPPRQ�QRWLRQ��
KDYH� WKH� EDFNLQJ� RI� WKH� ORFDO� JRYHUQPHQW� RI�
0DNDWL�&LW\�LQ�WHUPV�RI�LQIUDVWUXFWXUH�DQG�EXGJHW��
6DQWRV��������DGGHG�WKDW� WKH�&LW\-UXQ�8QLYHUVLW\�
KDG� EHHQ� DOORWWHG�ZLWK� ���� ELOOLRQ� SHVRV� LQ� �����
ZKLFK� LQFOXGHG� ������ PLOOLRQ� SHVRV� IRU� LWV�
6WXGHQWV� 'HYHORSPHQW� 3URJUDP�� ����� SHVRV� IRU�
6WXGHQW� 5HVRXUFH� (QKDQFHPHQW� 3URJUDP�� ����
PLOOLRQ�SHVRV�IRU�,QIRUPDWLRQ�DQG�7HFKQRORJ\��,7��
SURMHFWV�� DQG� ����� PLOOLRQ� SHVRV� IRU� WKH� 0DNDWL�
&LW\� 7UDLQLQJ� 3ODFHPHQW� DQG� /LYHOLKRRG�
&RQVRUWLD�  
 
6XSSRUW� V\VWHPV��DV�ZHOO�DV�PRWLYDWLRQDO�GULYHV��
DUH�WZR�����NH\�FRPSRQHQWV�WKDW�DOORZ�HGXFDWRUV�
WR�VWD\�ZLWK� WKH� ULJKW� V\QHUJ\�DQG�PRPHQWXP� WR�
FDUU\�RXW� WKHLU�UROHV�DV�RUFKHVWUDWRUV�RI� OHDUQLQJ��
EHLQJ� D� JRRG� SURYLGHU� IRU� KLV�KHU� IDPLO\�� DQG D�
SUHPLVH� RI� KLV�KHU� FROOHDJXHV� � ,W� LV� IRU� WKLV�
UHDVRQ� WKDW� RUJDQL]DWLRQV� KDYH� EHHQ� GHYLVLQJ� D�
VXSSRUW� V\VWHP� ZKLFK� HQULFKHV� DQG� LQFUHDVHV�
HPSOR\HHV¶�VHOI-ZRUWK��DQG�PRVW� LPSRUWDQWO\��QRW�
FRPSURPLVLQJ� WKH�KHDOWK�DPRQJ� LWV�NH\�SOD\HUV��
7KHUHIRUH�� WKH� PDQDJHPHQW� VKRXOG� DVSLUH� WR�
FRPH� XS� ZLWK� GHYHORSPHQWDO� SURJUDPV�
DGYDQFLQJ�SHUVRQDO�DQG�SURIHVVLRQDO�FDSDELOLWLHV�
RI� HYHU\�PHPEHU�RI� LWV� WHDP� LQ�RUGHU� WR� FRPEDW�
DGYHUVH� LQIOXHQFHV� RI� VRFLDO� DQG� HFRQRPLF�
GHFOLQH�� 7KLV� LV� IRU� HYHU\� WHDFKLQJ� SHUVRQQHO� WR�

�� &Y68�5HVHDUFK�-RXUQDO� 

$�1DUUDWLYH�,QTXLU\�RQ�WKH�0RWLYDWLRQDO�'ULYHV�DQG�6XSSRUWV�
6\VWHP�RI�)DFXOW\�RI�WKH�8QLYHUVLW\�RI�0DNDWL�LQ�WKH�7LPH�RI 

&29,'-���3DQGHPLF 



DGDSW�VXFFHVVIXOO\� WR�D� OLIHVW\OH�WKDW�ZRXOG�HTXLS�
SURIHVVLRQDOV� EHFRPLQJ� DQ� DVVHW� VDQV� EHLQJ� D�
OLDELOLW\� WR� WKH� DFDGHPH� DV� D� UHVHDUFK-GULYHQ�
V\VWHP��,W�PLJKW�EH�DFFHSWHG�WKDW�RQH�RI�WKH�EHVW�
DFWLRQV� RQH� FRXOG� DFKLHYH� EHVW� UHVXOWV� IURP� D�
VXSSRUW� V\VWHP� ZRXOG� EH� WR� PRWLYDWH� WKH� VHOI��
KRZHYHU�� QR� OHVV� WKDQ� WKH� 1DWLRQDO� &RXQFLO� IRU�
0HQWDO� :HOO-EHLQJ� LQ� WKH� 8QLWHG� 6WDWHV� KDV�
VWURQJO\� FRQMHFWXUHG� WKDW� DQ\� IRUPV� RI� KHOS�
VKRXOG�QRW�DOZD\V�FRPH�IURP�RQH¶V� LQLWLDWLYH�EXW�
DOVR�IURP�RWKHUV��,W�KDV�EHHQ�D�ZURQJ�SHUVSHFWLYH�
WKDW� D� VXSSRUW� V\VWHP� FRXOG� ³SUREOHP-SURRI´�
SHRSOH� DQG� RUJDQL]DWLRQV�� UDWKHU�� WKH� SUDFWLFDO�
DQG�VWUDWHJLF�DSSOLFDWLRQ�RI�LWV�EHVW�SUDFWLFHV�DQG�
WKH� DGGLWLRQDO� VXJJHVWLRQV� IRU� LWV� LPSURYHPHQW�
FRXOG� EULQJ�PXFK-QHHGHG� UHIRUPV� HYHQ� LI� D� GLUH�
RU� OLIH-WKUHDWHQLQJ� VLWXDWLRQ� OLNH� D� SDQGHPLF� KDG�
ORQJ�JRQH�     
 
6WDWHPHQW�RI�WKH�3UREOHP 

 
7KLV� VWXG\� LV� D� QDUUDWLYH� LQTXLU\� RQ� WKH�
PRWLYDWLRQDO�GULYHV�DQG� WKH�EHVW�SUDFWLFHV� LQ� WKH�
VXSSRUW�V\VWHP�DPRQJ�VHOHFWHG�IDFXOW\�PHPEHUV�
LQ� WKH�8QLYHUVLW\�RI�0DNDWL� �80DN�� LQ� WKH�WLPH�RI�
SDQGHPLF�� ,W� HQGHDYRXUHG� WR� DQVZHU� WKH�
IROORZLQJ�TXHVWLRQV� 
 
�� +RZ� GR� VHOHFWHG� IDFXOW\� PHPEHUV� GHVFULEH�

WKHLU�PRWLYDWLRQDO�GULYHV�DQG�EHVW�SUDFWLFHV�LQ�
WKH�VXSSRUW�V\VWHP�GXULQJ�WKH�SDQGHPLF" 

�� :KDW� LQVLJKWV� PD\EH� GUDZQ� IURP� WKH�
SDUWLFLSDQWV
�QDUUDWLRQV"� 

 
7KHRUHWLFDO�)UDPHZRUN 
 
7KLV�VWXG\�ZDV�FKLHIO\�DQFKRUHG�RQ�WKH�SULQFLSOHV�
VWDUWHG� E\� )UHGHULFN� +HU]EHUJ� WKURXJK� KLV�
0RWLYDWLRQDO� 7KHRU\�� 7KXV�� WKH� VWXG\� VLPSO\� UH-
LQWHUSUHWHG� LW� WR� WKUHH�VLJQLILFDQW�SURFHVVHV��)LUVW�
LV� DV� DQ� H[SORUDWRU\� SURFHVV� WKDW� LQTXLULHV� LQWR�
WKH�QHHGV�RI�HPSOR\HHV� WKDW�ZRXOG� IRUP�VHYHUDO�
IHDWXUHV�DQG�SUDFWLFHV� IRU� WKH�VXSSRUW� V\VWHP�RI�
D�XQLYHUVLW\��6HFRQG�ZRXOG�EH�WKH�GHYHORSPHQWDO�
SURFHVV� LQ� ZKLFK� WKH� IHDWXUHV� RI� WKH� VXSSRUW�
V\VWHP� IRU� HPSOR\HHV� RI� D� XQLYHUVLW\� VKRXOG� EH�
IRUPXODWHG�� LPSOHPHQWHG�� DQG� PRQLWRUHG� E\� WKH�

DFDGHPLF�LQVWLWXWLRQ��WKXV��WKHUH�EH�PXVW�EH�GDWD-
JDWKHULQJ� WRROV� PDGH� DYDLODEOH� RU� DGDSWHG� WKDW�
ZRXOG� UHWULHYH� YDOXDEOH� LQIRUPDWLRQ� WKDW� ZRXOG�
KHOS� HPSOR\HHV� JURZ� SURIHVVLRQDOO\� DQG�
FRQWULEXWLQJ� VLJQLILFDQW� GHFLVLRQV� IRU� WKH�
RUJDQL]DWLRQ��  /DVW� LV�DV�DQ�RUJDQL]DWLRQ�WKURXJK�
LWV�VXSSRUW�V\VWHP�PXVW�HYDOXDWH�WKH�SURVSHFW�RI�
WKHVH� RUJDQL]DWLRQDO� SUDFWLFHV� DV� VWUDWHJLHV� IRU�
WKHP� WR� LPSURYH� DQG� HYHQ� LQQRYDWH� RQ� WKHLU�
RUJDQL]DWLRQDO� WDVNV� WKDW� ZRXOG� OHDG� WR� YHU\�
IDYRUDEOH� RXWFRPHV� �:DWNLQV�� 0HLHUV� 	� 9LVVHU��
�������$V�DQ�RUJDQL]DWLRQ��LWV�PDQDJHPHQW�PXVW�
EH� DEOH� WR� ZHOFRPH� LGHDV�� RSLQLRQV� DQG� HYHQ�
VXJJHVWLRQV� ZKHQ� WKHVH� PDWWHUV� QHHG� WR� EH�
HYDOXDWHG� DQG� DGGUHVVHG�� WUDQVODWLQJ� LQWR�
KDUPRQLRXV�ZRUN�UHODWLRQV�DQG�EHWWHU�VHUYLFHV�IRU�
FXVWRPHUV� �$OID\DG�	�$ULI�� ������� ,W� DFWV�DV�RQH�
RI� WKH�YDOXDEOH�FRPSRQHQWV�RI�D�VXSSRUW�V\VWHP�
WKDW� LV�EDVHG�RQ�LGHQWLILHG�QHHGV�RQFH�WKHVH�DUH�
GHDOW�ZLWK�HIILFLHQWO\�DQG�HPSKDVL]HG�+HU]EHUJ¶V�
0RWLYDWLRQDO� 0RGHO� ZKLFK� H[SORUHG� VHYHUDO�
IDFWRUV� LQIOXHQFLQJ� HPSOR\PHQW� VDWLVIDFWLRQ�
DPRQJ�ZRUNHUV�SDUWLFXODUO\�WR�WHDFKLQJ�SHUVRQQHO�
�9LUHQGHU��������  
 
7KLV� ZRXOG� DOVR� EH� DFURVV� FDUHHUV� OLNH�PHGLFDO�
SURIHVVLRQDOV �$OUDZDKL�� 6HOOJUH�� $OWRXE\��
$OZDKDLEL� 	� %URPPHOV�� ������� DQG� HYHQ� KRWHO�
HPSOR\HHV��$WDQ��2]JLW��	�=LOPDQ���������WKXV��D�
VXSSRUW� V\VWHP� DQG� WKH� PDQDJHPHQW� WKDW� KDV�
GHYLVHG�RU� WKDW�ZRXOG�EH�IRUPXODWLQJ� LWV� IHDWXUHV�
VKRXOG�EH�DEOH� WR�VFDIIROG� LQWR� LWV� IUDPHZRUN�WKH�
HQWHUSULVH� SUDFWLFHV� ZKLFK� ZRXOG� LGHQWLI\�
PRWLYDWLQJ� IDFWRUV� LQIOXHQFLQJ� MRE� SHUIRUPDQFH�
�.R]LRO�	�.R]LRO�������� 
 
0(7+2'2/2*< 
 
7KLV�VWXG\�PDGH�XVH�RI�TXDOLWDWLYH�UHVHDUFK�DQG�
FRQVLGHUHG� QDUUDWLYH� LQTXLU\� � $V� PHQWLRQHG� E\�
'HDNLQ� 8QLYHUVLW\� �������� LW� LV� D� GHVFULSWLYH-
TXDOLWDWLYH� DSSURDFK� ZKHUH� LW� UHYHDOV� XQLTXH�
SHUVSHFWLYHV� DQG GHHSHU� XQGHUVWDQGLQJ� RI� D�
VLWXDWLRQ�� /LNHZLVH�� WKHVH� ³H[SHULHQFHV¶¶� KDYH� WR�
EH� UHFRUGHG� DQG� FKURQRORJLFDOO\� RUGHUHG��7KHVH�
³H[SHULHQFHV´�UHIHU�WR�WKH�PRWLYDWLRQDO�GULYHV�DQG�
EHVW� SUDFWLFHV� LQ� WKH� VXSSRUW� V\VWHP� DPRQJ� ���

$��/��3��2OLYDU�,,��-��%RQDREUD��-��*DUFLD�DQG�-��$��7UH\HV 
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IDFXOW\�PHPEHUV�IURP�WKH�GLIIHUHQW�FROOHJHV�RI�WKH�
8QLYHUVLW\� RI� 0DNDWL� �80DN�� LQ� WKH� WLPH� RI�
SDQGHPLF�� 7KH� PLQLPXP� UHTXLUHPHQWV� IRU� WKH�
SDUWLFLSDQWV�ZHUH� DV� IROORZV�� FDVXDO� DQG� UHJXODU�
IDFXOW\�PHPEHUV�ZKR�KDYH�EHHQ�LQ�VHUYLFH�LQ�WKH�
8QLYHUVLW\� IRU� PRUH� WKDQ� WKUHH� \HDUV�� DQG� KDG�
EHHQ� GHHSO\� DIIHFWHG� E\� WKH� &29,'-���
SDQGHPLF�� � 0HDQZKLOH�� WKH� UHVHDUFKHUV�
IRUPXODWHG� LQWHUYLHZ� JXLGH� TXHVWLRQV� DQG�
XQGHUZHQW� IDFH� YDOLGDWLRQ� IURP� WKUHH� TXDOLILHG�
YDOLGDWRUV��QDPHO\��WZR�XQLYHUVLW\�SURIHVVRUV�DQG�
D� KXPDQ� UHVRXUFHV� H[SHUW�� $IWHU� WKH� FRQWHQW�
YDOLGDWLRQ�� SLORW� LQWHUYLHZV� ZHUH� FRQGXFWHG��
DPRQJ� IDFXOW\� PHPEHUV� LQ� 7DJXLJ� &LW\�
8QLYHUVLW\�� ZKR� ZHUH� QRW� SDUWLFLSDQWV� RI� WKH�
VWXG\�� � ,Q� DGGLWLRQ�� GDWD� JHQHUDWLRQ� ZDV� XWLOL]HG�
XVLQJ� RQOLQH� SODWIRUPV�� 3DUWLFLSDQWV� ZHUH� JLYHQ�
RQOLQH�PHHWLQJ�URRPV�DQG� LQWHUYLHZV�ZHUH�JLYHQ�
��WR���KRXUV�WR�ILQLVK��$�YRLFH�DQG�YLGHR�UHFRUGHU�
ZDV� XVHG� ZLWK� WKH� SHUPLVVLRQ� IURP� WKH�
SDUWLFLSDQWV�� )ROORZ-XS� YLUWXDO� LQWHUYLHZV� ZHUH�
DOVR�VFKHGXOHG�IRU�IXUWKHU�FODULILFDWLRQV� 
 
6HYHUDO� SKDVHV� ZHUH� FRQVLGHUHG� LQ� WKH� GDWD�
DQDO\VLV��&RORUDGR�6WDWH�8QLYHUVLW\� �&68��������
FLWHG�WKDW�DSDUW�IURP�LGHQWLI\LQJ�WKH�SKHQRPHQRQ��
FKRRVLQJ�WKH�SDUWLFLSDQWV��DQG�FROOHFWLQJ�WKH�GDWD�
WKURXJK� LQWHUYLHZV�� ³UHVWRU\LQJ´� RU� UH-WHOOLQJ�� RU�
WKH� GHVFULSWLYH� QDUUDWLRQV RI� WKH� SDUWLFLSDQWV¶�
VWRULHV�� ZKHUH� UDZ� GDWD� DUH� EHLQJ� H[DPLQHG�� ,Q�
DGGLWLRQ�� FROODERUDWLRQ� PHDQV� ZRUNLQJ� ZLWK� WKH�
SDUWLFLSDQWV� WR�PDNH�VXUH� WKDW� WKH�DQVZHUV�ZHUH�
DFFXUDWHO\� SRUWUD\HG��+LJKOLJKWLQJ� WKHPHV�EDVHG�
RQ� WKH� QDUUDWLRQV� DQG� YDOLGDWLQJ� WKH� DFFXUDF\�
IROORZHG�� (WKLFDO� FRQVLGHUDWLRQV� ZHUH� DOVR�
REVHUYHG�ZKHUH�LQIRUPHG�FRQVHQW�FRQWDLQLQJ�WKH�
QDWXUH�� UHVWULFWLRQV�� DQG� IUHHGRP� WR� ZLWKGUDZ�� LI�
QHFHVVDU\�� DQG� UHFRUGLQJ� RI� WKH� FRQYHUVDWLRQV��
ZHUH� GLVFXVVHG�� ,Q� DGGLWLRQ�� SXUSRVLYH� VDPSOLQJ�
ZDV�FRQVLGHUHG�LQ�WKH�FRQGXFW�RI�WKH�VWXG\� 
 
5(68/76�$1'�',6&866,21 
 
$�� 0RWLYDWLRQDO� 'ULYHV� DQG� %HVW� 3UDFWLFHV� LQ�
6XSSRUW�6\VWHP�'XULQJ�3DQGHPLF 
 
6RXUFHV� RI� VWUHQJWKV� DUH� IURP� VWXGHQWV��

FROOHDJXHV��DQG�IDPLO\�PHPEHUV� 
 
3DUWLFLSDQWV¶� DFFRXQWV� KDG� FOHDU� PDQLIHVWDWLRQV�
WKDW� LQ� WKLV� PRVW� WU\LQJ� WLPH�� SHRSOH� ZKRP� WKH\�
DUH�FORVH�ZLWK�ZHUH�WKH�VRXUFHV�RI�VWUHQJWKV�DQG�
PRWLYDWLRQV�� )DFXOW\� PHPEHUV� KDYH� EHHQ�
VXUURXQGHG� ZLWK� FDULQJ� DQG� ORYLQJ� VWXGHQWV��
FROOHDJXHV� ZKR� KDYH� XSOLIWHG� WKHLU� VSLULWV�� DQG�
IDPLO\� PHPEHUV�� ZKR� KDYH� HDUQHVWO\� FKHHUHG�
WKHP�XS�ZKHQ� WKH\�ZHUH� KRSHOHVV��$OO� RI�ZKLFK�
KDG�SURYLGHG�WKH�SDUWLFLSDQWV�ZLWK�D�VWURQJ�EHOLHI�
V\VWHP�� $OO� RI� WKH� SDUWLFLSDQWV� PHQWLRQHG� WKDW�
WKHLU� VRXUFH� RI� VWUHQJWKV� LQFOXGH� VWXGHQWV��
FROOHDJXHV�� DQG� IDPLO\� PHPEHUV�� 7KLV� ILQGLQJ�
VXSSRUWHG� WKH�VWXG\�RI�6XPHU�DQG�<XQHU��������
ZKHUH� WKH\� FRQFOXGHG� WKDW� SHHU� VXSSRUW� FDQ� EH�
VHHQ� DV� WKH� PRVW� SURPLQHQW� W\SH� RI� VXSSRUW� LQ�
WKH�HPHUJHQF\�UHPRWH�WHDFKLQJ� 
 
&RQVWDQW� FRPPXQLFDWLRQ� KDV� EHHQ� DQ�
LQGLVSHQVDEOH�DYHQXH�DQG�DQ�HYLGHQW�VXSSRUW�
V\VWHP�DPRQJ�SDUWLFLSDQWV� 
 
&29,'-���SDQGHPLF�KDV�FDXVHG�LVRODWLRQ�DPRQJ�
SDUWLFLSDQWV�SK\VLFDOO\��DQG�LW�KDG�SUHYHQWHG�WKHP�
IURP� VHHLQJ� VWXGHQWV� DQG� FR-HPSOR\HHV��
KRZHYHU�� ZLWK� WKH� XVH� RI� WHFKQRORJ\� QRZDGD\V�
VXFK� DV� VKRUW� PHVVDJLQJ� VHUYLFHV� DQG� RWKHU�
VRFLDO�PHGLD�SODWIRUPV�� LW�KDG�FUHDWHG�D�PHGLXP�
IRU� H[FKDQJLQJ� WKRXJKWV� DQG� JLYLQJ� FRPIRUW� WR�
HDFK�RWKHU��7HQ�RXW� ��� SDUWLFLSDQWV� DGGHG� WKDW�
VRFLDO� PHGLD� SODWIRUPV� KDYH� EHHQ� KHOSIXO� WR�
FRPPXQLFDWH� ZLWK� RWKHU� SHRSOH�� 7KLV� ILQGLQJ�
ZKHQ�FRPSDUHG�WR�WKDW�RI�*RRGPDQ-'HDQH�HW�DO��
������� KDV� FRQMHFWXUHG� WKDW� ULFKHU�
FRPPXQLFDWLRQ� PHWKRGV� VXFK� DV� QRQ-YHUEDO�
FXHV�� IDFH� WR� IDFH�� DQG� SKRQH� DQG� YLGHR� FDOOV�
ZHUH� SRVLWLYHO\� DVVRFLDWHG� ZLWK� ERWK� RYHU-DOO�
VDWLVIDFWLRQ�ZLWK�OLIH�DQG�UHODWLRQVKLSV�� 
 
/HDUQLQJ� PDQDJHPHQW� V\VWHP� �/06�� KDV�
EHHQ� GHYHORSHG� DQG� WDLORUHG-ILW� E\� WKH�
8QLYHUVLW\¶V ,QIRUPDWLRQ� DQG� 7HFKQRORJ\�
&HQWHU� �,7&�� WR� UHVSRQG� WR� WKH� FKDOOHQJHV� RI�
SDUWLFLSDQWV�LQ�IDFLOLWDWLQJ�RQOLQH�OHDUQLQJ� 
 
%HFDXVH�RI�WKH�RQVHW�RI�WKH�SDQGHPLF�FDXVHG�E\�

$�1DUUDWLYH�,QTXLU\�RQ�WKH�0RWLYDWLRQDO�'ULYHV�DQG�6XSSRUWV�
6\VWHP�RI�)DFXOW\�RI�WKH�8QLYHUVLW\�RI�0DNDWL�LQ�WKH�7LPH�RI 

&29,'-���3DQGHPLF 

�� &Y68�5HVHDUFK�-RXUQDO� 



WKH�VSUHDG�RI�D�QRYHO�FRURQDYLUXV�LQ�0DUFK�������
SDUWLFLSDQWV� IHOW� WKDW� WKH� WUDGLWLRQDO� FODVVURRP�
ZRXOG� EH� VKLIWHG� WR� GLJLWDO� OHDUQLQJ�� $V�
UHVRXUFHIXO�DV� WKH\�FRXOG�EH�� WKH\�HQJDJHG�ZLWK�
GLIIHUHQW� DYDLODEOH� SODWIRUPV�� 1HYHUWKHOHVV��
7HFKQRORJ\-%DVHG� /HDUQLQJ� �7%/�� ZDV�
LQWURGXFHG� DPRQJ� SDUWLFLSDQWV�� OHDUQLQJ� GHOLYHU\�
ZDV� ZD\� HDVLHU�� DQG� D� VHULHV� RI� ZHELQDUV� ZDV�
GHYRWHG�WR�WKH�QHZ�/06�WR�JHW�IDPLOLDUL]HG�ZLWK��
DQ� HPSLULFDO� HYLGHQFH� SDUDOOHOLQJ� WKH� VWXG\� RI�
3RQV�HW�DO���������ZKHUH�ILYH����� ODWHQW�YDULDEOHV�
GHILQHG� WHDFKHUV
�ZHOOEHLQJ� UHODWHG� WR� LQQRYDWLYH�
SUDFWLFHV� LQ� ,&7�� DQG� WKHVH� LQFOXGH�� YDOXHV� DQG�
SURMHFWV�� PRWLYDWLRQ�� FRPSHWHQFLHV�� VDWLVIDFWLRQ��
DQG�HPRWLRQ�� 
 
)UHH-PHGLFLQHV��IOX�VKRW�YDFFLQHV��DQG�RQOLQH�
FRQVXOWDWLRQV� KDYH� EHHQ� FUDIWHG� E\� WKH�
8QLYHUVLW\� FOLQLF� WR� VDIHJXDUG� WKH� KHDOWK� RI�
IDFXOW\�LQ�WKLV�JOREDO�KHDOWK�FULVLV� 
 
3DUWLFLSDQWV�DJUHHG�WKDW�KHDOWK�ZDV�WKHLU�SULPDU\�
FRQFHUQ�� WKXV�� RQH� ZD\� WR� FRPEDW� WKH� GUHDGIXO�
YLUXV�ZDV�WR�PDNH�WKHLU�LPPXQH�V\VWHP�VWURQJHU��
7KH�8QLYHUVLW\�FOLQLF�KDV�EHHQ�D�GHGLFDWHG�RIILFH�
LQ� DVVXULQJ� WKDW� RQOLQH� FRQVXOWDWLRQV� DUH� GRQH�
ZHHNO\�� DQG� IUHH-PHGLFLQHV� DUH� GLVWULEXWHG�� 7KLV�
ILQGLQJ�FRUURERUDWHV� WKDW�RI�%XNKDUL�HW�DO�� �������
FRQVHTXHQWLDOO\�ZKHUH�IDFWRUV�LQ�WKH�VFKRRO�ZRUN�
HQYLURQPHQW� VXFK� DV� DGPLQLVWUDWLYH� VXSSRUW��
ZRUNLQJ� FRQGLWLRQV�� LQWHUSHUVRQDO� LQWHUDFWLRQV��
SURPRWLRQ�� FR-ZRUNHUV
� VXSSRUW�� DQG�
FRPSHQVDWLRQ� LQIOXHQFHG� LI� QRW� OHG� WR� LQFUHDVHG�
WHDFKHU�PRWLYDWLRQ� 
 
)UHH-VKXWWOH�VHUYLFH�KDV�EHHQ�SURYLGHG�E\�WKH�
8QLYHUVLW\�IRU�HDVLHU�PRGH�RI�WUDQVSRUWDWLRQ�  
 
6LQFH� PRELOLW\� ZDV� GLVUXSWHG� � GXH� WR� WKH�
SDQGHPLF�� WKH� 8QLYHUVLW\� 0DQDJHPHQW�
&RPPLWWHH� KDG� LQLWLDWHG� KDVVOH-IUHH�� DQG�
LGHQWLILHG� DUHDV� IRU� SLFN-XSV� DQG� GURS� RIIV� IRU�
IDFXOW\� PHPEHUV� ZKR� KDG� VSHFLDO� DSSRLQWPHQWV�
GXULQJ� WKH TXDUDQWLQH� SHULRGV� DV� WKH� XQLYHUVLW\�
PDQDJHPHQW�� OLNH�DQ\�PDQDJLQJ�RUJDQL]DWLRQ�RU�
WHDP�� PXVW� KDYH� UHDOL]HG� WKH� GLIILFXOWLHV� LI� QRW�
³KDUURZLQJ´� HIIHFW� RI� WKH� PDVV� WUDQVLW� VHWXS� RQ�
WKH� OLYHV� RI� FLWL]HQV� OLYLQJ� � DURXQG� WKH� 1DWLRQDO�

&DSLWDO� 5HJLRQ� VSHFLILFDOO\� LWV� VRXWKHUQ� GLVWULFW�
FRPSRVHG� RI� VL[� KLJKO\� XUEDQL]HG� FLWLHV� DQG� D�
PXQLFLSDOLW\� DV� ZRUN� SHUIRUPDQFH� FRXOG� EH�
DGYHUVHO\� DIIHFWHG� E\� VWUHVVIXO� RU� XQIDYRUDEOH�
SXEOLF� WUDQVSRUW� WULJJHULQJ� IHHOLQJV� RI� DQ[LHW\�
�*RELQG�������� 
 
%�� ,QVLJKWV� RQ� WKH� 1DUUDWLYHV� RI� 6HOHFWHG�
3DUWLFLSDQWV 
 
$IWHU� FDUHIXO� DQDO\VLV� RQ� WKH� DFFRXQWV� SURYLGHG�
E\� WKH� SDUWLFLSDQWV�� WKH� UHVHDUFKHUV� KLJKOLJKWHG�
WKH�IROORZLQJ�UHIOHFWLRQV�DQG�LQVLJKWV� 
7KH� IDFXOW\� VXSSRUW� QHWZRUN� DW� WKH�8QLYHUVLW\� RI�
0DNDWL��80DN��KDV�VKRZQ�WR�EH�D�SRWHQW�GHIHQVH�
DJDLQVW� WKH� LPSDFW� RI� &29,'-��� SDQGHPLF��
3DUWLFLSDQWV
� PRUDOH� ZDV� UDLVHG� DQG� WKH\� IHOW�
YDOXHG� EHFDXVH� RI� WKH� VXSSRUW� V\VWHP� SURYLGHG�
E\� WKH� FRQWLQXDO� FRPPXQLFDWLRQ� IURP� VWXGHQWV��
FROOHDJXHV��DQG�IDPLO\�PHPEHUV��7KH�FUHDWLRQ�RI�
D�OHDUQLQJ�PDQDJHPHQW�V\VWHP��/06���SURYLGLQJ�
IDFXOW\� PHPEHUV� ZLWK� IUHH� PHGLFDWLRQ� DQG�
FRQVXOWDWLRQV�� DQG� SURYLGLQJ� IUHH� WUDQVSRUWDWLRQ�
ZHUH� H[DPSOHV� RI� WKH� XQLYHUVLW\
V� LQWULQVLF�
LQFHQWLYHV�� ZKLFK� DOO� KDYH� VRPHZKDW� IDYRUDEOH�
HIIHFW�RQ�WKH�WHDFKLQJ�HQGHDYRUV�RI� WKH�VHOHFWHG�
SDUWLFLSDQWV� 

 
&�� ,PSOLFDWLRQ� WR� WKH� 3UDFWLFHV� RI� +XPDQ�
5HVRXUFHV�0DQDJHPHQW 

 
3DUWLFLSDQWV¶�QDUUDWLYHV�KDYH�FUHDWHG�LPSOLFDWLRQV�
WR�WKH�SUDFWLFH�RI�KXPDQ�UHVRXUFHV�PDQDJHPHQW� 
7KHVH� QHFHVVLWDWHG� WKH� LQWHQVLILFDWLRQ� RI�
GLVFXVVLQJ� WKH� PHQWDO� KHDOWK� DQG� SV\FKRVRFLDO�
ZHOO-EHLQJ�DPRQJ� IDFXOW\�PHPEHUV� LQ� UHODWLRQ� WR�
WKH�SURYLVLRQV�RI�5HSXEOLF�$FW�1R���������XQGHU�
6HFWLRQV� ��-��� �ODZSKLO�QHW�� ������� 7KLV� LV� WR�
JXDUDQWHH� WKH� PHQWDO� KHDOWK� RI� WKH� SURIHVVRUV��
6HFRQG� LV� WKH� LQWHQVLILFDWLRQ� RI� WKH� VXSSRUW�
V\VWHP� DQG� PRWLYDWLRQDO� GULYHV� SURYLGHG� WR� WKH�
IDFXOW\� PHPEHUV� E\� WKH� 8QLYHUVLW\� RI� 0DNDWL�
�80DN�� DGPLQLVWUDWLRQ�� 7KLV� LV� GRQH� WR� UDLVH�
HYHU\RQH
V�VSLULWV�DW�ZRUN� 

$��/��3��2OLYDU�,,��-��%RQDREUD��-��*DUFLD�DQG�-��$��7UH\HV 

�� -XO\�-�'HFHPEHU����� 



$�1DUUDWLYH�,QTXLU\�RQ�WKH�0RWLYDWLRQDO�'ULYHV�DQG�6XSSRUWV�
6\VWHP�RI�)DFXOW\�RI�WKH�8QLYHUVLW\�RI�0DNDWL�LQ�WKH�7LPH�RI 

&29,'-���3DQGHPLF 

�� &Y68�5HVHDUFK�-RXUQDO� 

&RQFHSWXDO�3DUDGLJP�RQ�WKH�0RWLYDWLRQDO�'ULYHV�,Q�WKH�6XSSRUW�6\VWHP�IRU�WKH�)DFXOW\� 

LQ�WKH�WLPH�RI�3DQGHPLF 

)LJXUH����&RQFHSWXDO�3DUDGLJP 

3DUWLFLSDQWV¶�DFFRXQWV�SURYLGH�WKH�LQWHUYHQLQJ�YDULD�
EOHV�DV�GLVFXVVHG�LQ�WKH�&RQFHSWXDO�3DUDGLJP��7KH�
VXSSRUW� V\VWHP� DQG� PRWLYDWLRQDO� GULYHV� DPRQJ�
80DN� IDFXOW\� PHPEHUV� KDYH� GRPLQDQW� WKHPHV� DV�
UHSUHVHQWHG� LQ� FLUFOHV�� 7KHVH� WKHPHV� GHILQHG� WKH�
VXEMHFW� RI� WKH� VWXG\� VXFK� DV� WKH� HQFRXUDJHPHQW�
WKDW�WKH\�DUH�JHWWLQJ�IURP�VWXGHQWV��FROOHDJXHV��DQG�
IDPLO\� PHPEHUV�� FRQVWDQW� FRPPXQLFDWLRQ�� WKH� GH�
YHORSPHQW�RI�/HDUQLQJ�0DQDJHPHQW�6\VWHP��/06���
IUHH� PHGLFLQH� DQG� RQOLQH� FRQVXOWDWLRQ�� DQG� IUHH�
VKXWWOH� VHUYLFH�� 7KH� LQVLJKWV� IURP� WKH� VWXG\� ZKLFK�
LQFOXGH �VXSSRUW�V\VWHP�DQG�PRWLYDWLRQDO�GULYHV�DV�
HIIHFWLYH� PHFKDQLVP�� XSOLIWV� WKH� PRUDOH� DQG� JLYHV�
VHQVH�RI�ZRUWK��DQG� WKH� LQWULQVLF�PRWLYDWLRQV� LQ� WKH�
IRUP� RI� IUHH�PHGLFLQH� DQG� RQOLQH� FRQVXOWDWLRQ�� GH�
YHORSPHQW�RI�/06��DQG�IUHH�VKXWWOH�VHUYLFHV�DPRQJ�
IDFXOW\�PHPEHUV�UHIOHFW�LWV�LPSOLFDWLRQ�WR�WKH�SUDFWLF�

HV� RI� KXPDQ� UHVRXUFHV� PDQDJHPHQW� VXFK� DV�
VWUHQJWKHQLQJ�WKH�SURYLVLRQV�RI�5$������� �6HFWLRQ�
���WR�����RU�WKH�0HQWDO�+HDOWK�$FW��DQG�LQWHQVLI\LQJ�
WKH� VXSSRUW� V\VWHP�DQG�PRWLYDWLRQDO� GULYHV�DPRQJ�
80DN�IDFXOW\�PHPEHUV� 
 
,QVLJKWV 
 
%DVHG� RQ� WKH� ILQGLQJV� JHQHUDWHG� IURP� WKLV� VWXG\��
WKH�UHVHDUFKHUV�FDPH�XS�ZLWK�WKH�IROORZLQJ�LQVLJKWV��
,Q�WKLV�KDUG�WLPH�RI� WKH�&29,'-���3DQGHPLF��PRWL�
YDWLRQDO� GULYHV� DQG� VXSSRUW� QHWZRUNV� DUH� D� FUXFLDO�
SDUW�RI�IDFXOW\�PHPEHUV
�PHQWDO�KHDOWK�DQG�SV\FKR-
VRFLDO�ZHOOQHVV��7KH�FUHDWLRQ�RI�D�OHDUQLQJ�PDQDJH�
PHQW�V\VWHP��/06��� WKH�SURYLVLRQ�RI� IUHH�PHGLFLQH�
DQG�FRQVXOWDWLRQV��DQG� WKH�SURYLVLRQ�RI� IUHH�VKXWWOH�
VHUYLFHV� 



$��/��3��2OLYDU�,,��-��%RQDREUD��-��*DUFLD�DQG�-��$��7UH\HV 

�� -XO\�-�'HFHPEHU����� 

DUH� H[DPSOHV� RI� WKH� PRWLYDWLRQDO� WRROV� DQG�
VXSSRUW� V\VWHPV� RIIHUHG� WR� IDFXOW\� PHPEHUV� E\�
WKH� 80DN� DGPLQLVWUDWLRQ�� ,W� LV� DGYLVHG� WR� VSHQG�
DQG�H[WHQG�PRUH�TXDOLW\�WLPH�ZLWK�WKHP�EHFDXVH�
FRQVWDQW� FRPPXQLFDWLRQ� ZLWK� VWXGHQWV��
FROOHJXHV�� DQG� HYHQ� IDPLO\� PHPEHUV�� JLYHV�
SDUWLFLSDQWV� VHOI-ZRUWK� DQG� D� VWURQJ� VHOI-EHOLHI�
V\VWHP� 

 
5(&200(1'$7,216 
 
%DVHG�RQ� WKH�ILQGLQJV�RI� WKH�VWXG\�� WKH�IROORZLQJ�
DUH� KHUHE\� UHFRPPHQGHG� LQ� WKH� LQWHQVLILFDWLRQ�
DQG� LPSURYHPHQW� RI� PRWLYDWLRQ� GULYHV� DQG�
VXSSRUW�V\VWHP�IRU�80DN�IDFXOW\�PHPEHUV� 
 
7KH� DFFRXQWV� RI� WKH� SDUWLFLSDQWV� VKRZ� KRZ�
DSSUHFLDWLYH� WKH\� DUH� RI� WKH� PDQDJHPHQW
V�
VWUDWHJLHV� IRU� SURYLGLQJ� WKHP� ZLWK� LQFHQWLYH� DQG�
VXSSRUW�� ,W� LV� DGYLVHG� WKDW� WKH� 80DN�
DGPLQLVWUDWLRQ� FRXOG� NHHS� WKH� IDFXOW\-IRFXVHG�
PRWLYDWLRQDO�LQLWLDWLYHV� 
 
+XPDQ� 0DQDJHPHQW� 5HVRXUFHV� 0DQDJHPHQW�
2IILFH� �+502�� RI� 80DN� FRXOG� JLYH� QHFHVVDU\�
WUDLQLQJ�DQG�VHPLQDUV� IRFXVLQJ�RQ�PHQWDO�KHDOWK�
DQG� SV\FKR-VRFLDO� DZDUHQHVV� IRU� WKH� IDFXOW\
V�
RYHUDOO� JURZWK� DV� WKHVH� FRQFHUQV� KDYH� EHHQ�
DIIHFWHG�E\�WKH�SDQGHPLF�LQLPLFDOO\��� 
 
%DVHG� RQ� WKH� SDUWLFLSDQW
V� QDUUDWLYHV�� VWXGHQWV��
FRZRUNHUV�� DQG� IDPLO\� PHPEHUV� KDYH� D� ELJ�
LPSDFW� RQ� IDFXOW\� PRWLYDWLRQ� DQG� VXSSRUW�
V\VWHPV��$V�D�UHVXOW��UHJXODU�FRPPXQLFDWLRQ�ZLWK�
WKHP�ZRXOG�HQKDQFH�SURIHVVLRQDO�UHODWLRQVKLSV�LQ�
WKH�ZRUNSODFH� 

 
/,7(5$785(�&,7(' 
 
$OUDZDKL�� 6DPLUD�� 6HOOJUH�� 6WLQD� )UDQVVRQ��

$OWRXE\�� 6DOHP�� $OZDKDLEL�� 1DVVDU�
DQG� %URPPHOV�� 0DWV������� 7KH�
DSSOLFDWLRQ� RI� +HU]EHUJ¶V� WZR-IDFWRU�
WKHRU\� RI� PRWLYDWLRQ� WR� MRE�
VDWLVIDFWLRQLQ� FOLQLFDO� ODERUDWRULHV� LQ�
2PDQL� KRVSLWDOV� � KWWSV���
ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�
DUWLFOH�SLL�6���������������� 

$OID\DG��=DLG��DQG�$ULI��/LO\�6XULDQL�0RKG����������

(PSOR\HH� YRLFH� DQG� MRE� VDWLVIDFWLRQ��
$Q� DSSOLFDWLRQ� RI� +HU]EHUJµV� WZR�
IDFWRU�WKHRU\����,QWHUQDWLRQDO�5HYLHZ�RI�
0DQDJHPHQW� 0DUNHWLQJ� KWWSV���
ZZZ�UHVHDUFKJDWH�QHW�SURILOH�=DLG-
$OID\DG-$EXUXPPDQ�
SXEOLFDWLRQ����������B(PSOR\HHB9R
LFHBDQGB-REB6DWLVIDFWLRQB$QB$SSOLF
DWLRQBRIB+HU]EHUJ
VB7ZRIDFWRUB7KHR
U\�OLQNV����D�HI���DH����G�GHH�G��
(PSOR\HH-9RLFH-DQG--RE-6DWLVIDFWLRQ
-$Q-$SSOLFDWLRQ-RI-+HU]EHUJV-7ZR-
IDFWRU-7KHRU\�SGI 

$WDQ�� $U]X�� 2]JLW�� +DOH� DQG� =LOPDQ�� )DWRV��
�������� +DSSLQHVV� DW� ZRUN� DQG�
PRWLYDWLRQ� IRU� D� VXVWDLQDEOH�
ZRUNIRUFH�� (YLGHQFH� IURP� )HPDOH�
KRWHO� HPSOR\HHV�� 0XOWLGLVFLSOLQDU\�
'LJLWDO� 3XEOLVKLQJ� ,QVWLWXWH� � KWWSV���
ZZZ�PGSL�FRP�����-
����������������KWP 

%&-($3���������7KH�,PSRUWDQFH�RI�GHYHORSLQJ�D�
VXSSRUW� V\VWHP�� KWWSV���
ZZZ�EMFHDS�FRP�%ORJ�$UW0,'�����
$UWLFOH,'�����7KH-,PSRUWDQFH-RI-
'HYHORSLQJ-D-6XSSRUW-6\VWHP"
BBFIBFKOBFDSWFKDBWNBB N&U.TLFX*)
0\L/)H�$+�YRI;O8MD\�5]6(4$'*
:4P\�-����������-�-
JD1\F*]1&M� 

%XNKDUL�� 6��� -DPDOL�� 6��� /DULN�� $��� &KDQJ�� 0���
�������� )RVWHULQJ� LQWULQVLF� PRWLYDWLRQ�
DPRQJ� WHDFKHUV�� ,PSRUWDQFH� RI� ZRUN�
HQYLURQPHQW� DQG� LQGLYLGXDO�
GLIIHUHQFHV�� ,QWHUQDWLRQDO� �� -RXUQDO� RI�
6FKRRO� 	� (GXFDWLRQDO� 3V\FKRORJ\��
KWWSV���
GRL�RUJ���������������������������
���� 

%XWOHU�� /�� '�� ������� 'HYHORSLQJ� \RXU� VXSSRUW�
V\VWHP�� 6FKRRO� RI� 6RFLDO�
:RUN��8QLYHUVLW\�DW�%XIIDOR��5HWULHYHG�
RQ� 1RYHPEHU� ��� ������ KWWS���
VRFLDOZRUN�EXIIDOR�HGX�UHVRXUFHV�VHOI-
FDUH-VWDUWHU-NLW�DGGLWLRQDO-VHOI-FDUH-
UHVRXUFHV�GHYHORSLQJ-\RXU-VXSSRUW-
V\VWHP�KWPO 

'HDNLQ� 8QLYHUVLW\� �������� 4XDOLWDWLYH� VWXG\�
GHVLJQ�� QDUUDWLYH� VWXG\�� KWWSV���



$�1DUUDWLYH�,QTXLU\�RQ�WKH�0RWLYDWLRQDO�'ULYHV�DQG�6XSSRUWV�
6\VWHP�RI�)DFXOW\�RI�WKH�8QLYHUVLW\�RI�0DNDWL�LQ�WKH�7LPH�RI 

&29,'-���3DQGHPLF 

�� &Y68�5HVHDUFK�-RXUQDO� 

GHDNLQ�OLEJXLGHV�FRP�TXDOLWDWLYH-VWXG\-
GHVLJQV�QDUUDWLYH-
LQTXLU\��a�WH[W 'HILQLWLRQ�RUGHUHG�
��LQWR���D���FKURQRORJLFDO�
��QDUUDWLYH� 

+DUDQGL�� 7��� 7DJKLQDVDE�� 0��� DQG� � 1D\HUL�� 7��
�������7KH� FRUUHODWLRQ� RI� VRFLDO� VXSSRUW�
ZLWK�PHQWDO�KHDOWK��$�PHWD-DQDO\VLV��30&�
86�1DWLRQDO� /LEUDU\� RI�0HGLFLQH� 1DWLRQDO�
,QVWLWXWH�� � ��������������� KWWSV���
ZZZ�QFEL�QOP�QLK�JRY�SPF�DUWLFOHV�
30&��������� 

+HU]LQJ� 8QLYHUVLW\� �������� :K\� \RXU� VXSSRUW�
V\VWHP� LV� LPSRUWDQW� IRU� \RXU� VXFFHVV��
KWWSV���ZZZ�KHU]LQJ�HGX�EORJ�ZK\-\RXU-
VXSSRUW-V\VWHP-LPSRUWDQW-\RXU-VXFFHVV 

+RRG��-�� ��������7KH�EHQHILWV�DQG� LPSRUWDQFH�RI�D�
VXSSRUW� V\VWHP�� 5HWULHYHG� RQ� 1RYHPEHU�
��� ������ KWWSV���KLJKODQGVSULQJVFOLQLF�RUJ�
EORJ�WKH-EHQHILWV-DQG-LPSRUWDQFH-RI-D-
VXSSRUW-V\VWHP� 

*RELQG�� -�� �������� 7UDQVSRUW� DQ[LHW\� DQG� ZRUN�
SHUIRUPDQFH�� 5HVHDUFK*DWH�� '2,��
��������VDMKUP�Y��L����� 

*RRGPDQ-'HDQHD��0LHF]DNRZVNLD��$���-RKQVRQ��-����
*ROGKDEHUD��7���DQG�&ODUNVRQD��3�� 
�7KH� LPSDFW� RI� FRPPXQLFDWLRQ�
WHFKQRORJLHV� RQ� OLIH� DQG� UHODWLRQVKLS�
VDWLVIDFWLRQ��&25(�� 

-RQHV�� .�� �� 6DXOQLHU�� %��� � DQG� /HRQDUG�� /�� ��������
7KH�LPSRUWDQFH�RI�IDFXOW\�VWDII 

VXSSRUW�GXULQJ� WLPHV�RI�FULVLV�� ,QIRUPDWLRQ�
6\VWHPV�(GXFDWLRQ�-RXUQDO��,6('-��� 
KWWSV���LVHGM�RUJ���KWWSV���LVFDS�LQIR 

-RKQVRQ�� '�� �������� 7KH� 5ROH� RI� WHDFKHUV� LQ�
PRWLYDWLQJ� VWXGHQWV� WR� OHDUQ�� KWWSV���
ILOHV�HULF�HG�JRY�IXOOWH[W�(-��������SGI 

.QHVFKNH��5�� 	�6KXWWHUVWRFN��5�� � �������� 7HDFKHU�
PRWLYDWLRQ�LV�YLWDO�–�DQG�&29,'-���PD\�EH�
KXUWLQJ� LW�� KWWSV���WKHFRQYHUVDWLRQ�FRP�
WHDFKHU-PRWLYDWLRQ-LV-YLWDO-DQG-FRYLG-��-
PD\-EH-KXUWLQJ-LW-�������KRRGULOH\ 

.R]LRO�� /�� DQG� .R]LRO�� 0�� ������� 7KH� FRQFHSW� RI�
WULFKRWRP\� RI� PRWLYDWLQJ� IDFWRUV� LQ� WKH�
ZRUNSODFH�� &HQWUDO� (XURSHDQ� -RXUQDO� RI�
2SHUDWLRQV� 5HVHDUFK� � KWWSV���
OLQN�VSULQJHU�FRP�DUWLFOH���������V�����-
���-�����-� 

/DZSKLOSURMHFW� �������� 0HQWDO� KHDOWK� $FW�� KWWSV���

ODZSKLO�QHW�VWDWXWHV�UHSDFWV�UD�����
UDB�����B�����KWPO 

0HUHGLWK� 8QLYHUVLW\� ��������:KDW� D� VWURQJ� FROOHJH�
VDXSSRUW� D\VWHP� ORRNV� OLNH�� KWWSV���
ZZZ�PHUHGLWK�HGX�DGPLVVLRQV-EORJ�ZKDW-
D-VWURQJ-FROOHJH-VXSSRUW-V\VWHP-ORRNV-
OLNH�0HUHGLWK� 8QLYHUVLW\� �������� :KDW� D�
VWURQJ�FROOHJH�VDXSSRUW�D\VWHP�ORRNV�OLNH��
KWWSV���ZZZ�PHUHGLWK�HGX�DGPLVVLRQV-
EORJ�ZKDW-D-VWURQJ-FROOHJH-VXSSRUW-
V\VWHP-ORRNV-OLNH� 

�3RQV�� 3��� 'H� 3DEORV�� -��� � 3LODU�� 3��� 3LODU�� &%����
*RQ]iOH]-5DPtUH]�� *��5DPtUH]�� 7�� ���
0DUWtQH]-9DU�� &��� D� GH� 5H\�� � &DPDFKR�
0DUWtQH]-9DUD�GH�5H\��0����������7HDFKHU�
ZHOO-EHLQJ�DQG�LQQRYDWLRQ�ZLWK�LQIRUPDWLRQ�
DQG� FRPPXQLFDWLRQ� WHFKQRORJLHV��
SURSRVDO�IRU�D�VWUXFWXUDO�PRGHO���5HVHDUFK�
JDWH��'2,����������V�����-���-����-� 

3|\Vl��6���3DNDULQHQ��(��DQG�/HUNNDQHQ��0����������
3DWWHUQV� RI� WHDFKHUV¶� RFFXSDWLRQDO� ZHOO-
EHLQJ� GXULQJ� WKH� &29,'-��� SDQGHPLF��
5HODWLRQV� WR� H[SHULHQFHV� RI� H[KDXVWLRQ��
UHFRYHU\�� DQG� LQWHUDFWLRQDO� VW\OHV� RI�
WHDFKLQJ�� )URQWLHUV� LQ� (GXFDWLRQ�� KWWSV���
GRL�RUJ���������IHGXF������������� 

5LOH\-0LVVRXUL�� .�� �������� 6XSSRUW� V\VWHP� WUDLQV�
WHDFKHV� WR� EHWWHU� PDQDJH� VWXGHQWV��
KWWSV���ZZZ�IXWXULW\�RUJ�WHDFKHU-VXSSRUW-
V\VWHP-�������� 

6DQWRV�� -�� �������� 0DNDWL� DOORWV� 3���� ELOOLRQ� IRU�
HGXFDWLRQ� LQ� ������ KWWSV���
PE�FRP�SK������������PDNDWL-DOORWV-S�-�-
ELOOLRQ-IRU-HGXFDWLRQ-LQ-����� 

6XPHU��0��DQG�<XQHU��%����������)DFXOW\�VXSSRUW�LQ�
KLJKHU� HGXFDWLRQ� SURYLGHG� E\� XQLYHUVLW\�
DGPLQLVWUDWLRQ� GXULQJ� HPHUJHQF\� UHPRWH�
WHDFKLQJ��$�FDVH�VWXG\��2SHQ�3UD[LV�� 

9LUHQGHU�� .��������� 0HDVXULQJ� MRE� VDWLVIDFWLRQ� � RI�
DFDGHPLFLDQV� XVLQJ� KHU]EHUJ� WKHRU\��
'HOKL� %LXVLQHVV� 5HYLHZ�� KWWSV���
ZZZ�LQGLDQMRXUQDOV�FRP�LMRU�DVS["
WDUJHW LMRU�GEU	YROXPH ��	LVVXH �	DUWLFO
H ��� 

:DWNLQV�� 5�� 0HLHUV�� 0DXU\D� :HVW�� DQG� 9LVVHU��
<XVUD� /HLOD�� ������� $� JXLGH� WR� DVVHVVLQJ�
QHHGV�:DVKLQJWRQ�'�&��:RUOG%DQN�� 

 


