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$%675$&7�
8QGHUJUDGXDWH� VRIWZDUH� HQJLQHHULQJ� FRXUVHV� W\SLFDOO\� UHTXLUH�
VWXGHQWV�WR�ZRUN�RQ�WHDP�EDVHG�SURMHFWV�WKDW�UHLQIRUFH�GLVFLSOLQDU\�
FRQWHQW� DQG� VRIW� VNLOOV�� $W� WKH� VDPH� WLPH�� WKHVH� VWXGHQWV��
SDUWLFXODUO\� WKRVH� DW� OLEHUDO� DUWV� LQVWLWXWLRQV�� DUH� UHTXLUHG� WR� WDNH�
FRXUVHV� WKDW� IRFXV�RQ�FLYLF� LVVXHV�� LQFOXGLQJ�RQ� UDFLDO�DQG�HWKQLF�
LQHTXDOLW\�� 2IWHQ�� VWXGHQWV� SHUFHLYH� WKHVH� FRXUVHV� WR� EH� RXWVLGH�
WKHLU�GLVFLSOLQDU\�DUHDV��DQG�PD\�QRW�FRPSUHKHQG�KRZ�WKHVH�WRSLFV�
DUH�DSSOLFDEOH�WR�FRPSXWHU�VFLHQFH�DQG�VRIWZDUH�HQJLQHHULQJ��7KLV�
SDSHU� UHSRUWV�RQ� WKH�H[SHULHQFH�RI�3XOLPRRG�DQG�/HLJH\� DV� WKH\�
DQG� WKHLU� VWXGHQWV� JUDSSOHG�ZLWK� LVVXHV� RI� UDFLDO� LQMXVWLFH� LQ� WKH�
FULPLQDO� MXVWLFH� V\VWHP�� DQG� GUHZ� XSRQ� WKHLU� RZQ� GLVFLSOLQDU\�
EDFNJURXQGV� WR� DSSO\� FRPSXWDWLRQDO� WKLQNLQJ� DQG� VRIWZDUH�
HQJLQHHULQJ� SULQFLSOHV� WR� KHOS� WKH� FRPPXQLW\� EHWWHU� XQGHUVWDQG�
WKHVH�LVVXHV�DQG�DGYRFDWH�IRU�UHIRUP��7KH�SDSHU�DOVR�GHVFULEHV�WKH�
H[SHULHQFH� RI� WHDFKLQJ� FRXUVHV� IURP� GLIIHUHQW� GLVFLSOLQHV� LQ� D�
FROODERUDWLYH� PRGHO�� ZRUNLQJ� FORVHO\� ZLWK� D� ORFDO� FRPPXQLW\�
SDUWQHU� WR� VXSSRUW� LWV�ZRUN�RQ� DQ� LGHQWLILHG� VRFLDO� LVVXH�� DQG� WKH�
OHDUQLQJ�RXWFRPHV��DV�ZHOO� DV� WKH�EHQHILWV�DQG�FKDOOHQJHV�RI� WKLV�
DSSURDFK�� 5HFRPPHQGDWLRQV� DQG� IXWXUH� GLUHFWLRQV� DUH� DOVR�
GLVFXVVHG��

�
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&&6�&21&(376�
�6RIWZDUH� DQG� LWV� HQJLQHHULQJ→6RIWZDUH� FUHDWLRQ� DQG�
PDQDJHPHQW→&ROODERUDWLRQ�LQ�VRIWZDUH�GHYHORSPHQW��6RFLDO�DQG�
SURIHVVLRQDO� WRSLFV→3URIHVVLRQDO� WRSLFV→&RPSXWLQJ�
HGXFDWLRQ→&RPSXWDWLRQDO� WKLQNLQJ� �6RFLDO� DQG� SURIHVVLRQDO�
WRSLFV→3URIHVVLRQDO� WRSLFV→&RPSXWLQJ� HGXFDWLRQ→&RPSXWLQJ�
HGXFDWLRQ�SURJUDPV→6RIWZDUH�HQJLQHHULQJ�HGXFDWLRQ�

.(<:25'6�
,QWHUGLVFLSOLQDU\� FROODERUDWLRQ�� XQGHUJUDGXDWH� VRIWZDUH�
HQJLQHHULQJ�� VRIWZDUH� GHVLJQ� DQG� LPSOHPHQWDWLRQ�� UDFLDO� MXVWLFH��
FRPPXQLW\�HQJDJHG�OHDUQLQJ��SURMHFW�EDVHG�OHDUQLQJ�

$&0�5HIHUHQFH�IRUPDW��
6��0RQLVKD�3XOLPRRG��0DUJDUHW�(��/HLJH\��'LDQH�&��%DWHV��.LP�3HDUVRQ�
DQG� 6XSUL\D� 0LVKUD�� ������ $� 3URMHFW�%DVHG� &ROODERUDWLRQ� EHWZHHQ�
6RIWZDUH�(QJLQHHULQJ�DQG�&ULPLQRORJ\�6WXGHQWV��%XLOGLQJ�$SSOLFDWLRQV�WR�
8QGHUVWDQG�5DFLDO�,QMXVWLFH�LQ�WKH�&ULPLQDO�-XVWLFH�6\VWHP��,Q�3URF��RI�WKH�
$&0�,(((� ��WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 6RIWZDUH� (QJLQHHULQJ��
6RIWZDUH� (QJLQHHULQJ� (GXFDWLRQ� DQG� 7UDLQLQJ� �,&6(�6((7� µ����� $&0��
1HZ�<RUN��1<��86$��KWWSV���GRL�RUJ��������������������������

�� �,QWURGXFWLRQ�
$W�7KH�&ROOHJH�RI�1HZ�-HUVH\��7&1-���D�SULPDULO\�XQGHUJUDGXDWH�
OLEHUDO�DUWV�LQVWLWXWLRQ��DOO�VWXGHQWV�DUH�UHTXLUHG�WR�WDNH�FRXUVHV�WKDW�
IRFXV� RQ� FLYLF� LVVXHV�� LQFOXGLQJ� RQ� UDFLDO� DQG� HWKQLF� LQHTXDOLW\��
2IWHQ�� WKHVH� FRXUVHV� DUH� SHUFHLYHG� E\� VRIWZDUH� HQJLQHHULQJ�
VWXGHQWV� WR� EH� RXWVLGH� WKHLU� GLVFLSOLQDU\� DUHDV�� DQG� WKH\� GR� QRW�
DOZD\V�FRPSUHKHQG�KRZ�WKHVH�WRSLFV�DUH�DSSOLFDEOH�WR�WKHLU�PDMRU��
3XOLPRRG�WHDFKHV�6RIWZDUH�(QJLQHHULQJ��D�FRXUVH�WKDW�LV�UHTXLUHG�
IRU� FRPSXWHU� VFLHQFH� PDMRUV� DQG� PLQRUV�� DQG� FRPSXWHU�
HQJLQHHULQJ�PDMRUV��ZKLOH�/HLJH\�WHDFKHV�3HQRORJ\��D�FRXUVH�WKDW�
LV� UHTXLUHG� IRU� FULPLQRORJ\� PDMRUV�� %RWK� KDG� EHHQ� LQGLYLGXDOO\�
SRQGHULQJ�DSSURDFKHV�WR�KHOS�VWXGHQWV�LQ�WKHLU�UHVSHFWLYH�FRXUVHV�

3HUPLVVLRQ� WR�PDNH� GLJLWDO� RU� KDUG� FRSLHV� RI� DOO� RU� SDUW� RI� WKLV�ZRUN� IRU� SHUVRQDO� RU�
FODVVURRP�XVH� LV�JUDQWHG�ZLWKRXW� IHH�SURYLGHG� WKDW�FRSLHV�DUH�QRW�PDGH�RU�GLVWULEXWHG�
IRU�SURILW�RU�FRPPHUFLDO�DGYDQWDJH�DQG�WKDW�FRSLHV�EHDU�WKLV�QRWLFH�DQG�WKH�IXOO�FLWDWLRQ�
RQ�WKH�ILUVW�SDJH��&RS\ULJKWV�IRU�FRPSRQHQWV�RI�WKLV�ZRUN�RZQHG�E\�RWKHUV�WKDQ�$&0�
PXVW�EH�KRQRUHG��$EVWUDFWLQJ�ZLWK�FUHGLW�LV�SHUPLWWHG��7R�FRS\�RWKHUZLVH��RU�UHSXEOLVK��
WR�SRVW�RQ�VHUYHUV�RU�WR�UHGLVWULEXWH�WR� OLVWV��UHTXLUHV�SULRU�VSHFLILF�SHUPLVVLRQ�DQG�RU�D�
IHH��5HTXHVW�SHUPLVVLRQV�IURP�3HUPLVVLRQV#DFP�RUJ��
,&6(�6((7�
����0D\���±����������3LWWVEXUJK��3$��86$�
�������$VVRFLDWLRQ�IRU�&RPSXWLQJ�0DFKLQHU\��
$&0�,6%1���������������������������������
KWWSV���GRL�RUJ��������������������������
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PRUH� GHHSO\� HQJDJH� LQ� WKHLU� GLVFLSOLQDU\� FRQWHQW�� DQG� HQYLVLRQ�
KRZ� WKHLU�GLVFLSOLQDU\�NQRZOHGJH�FDQ�EH�DSSOLHG� WR�KHOS�DGGUHVV�
LVVXHV�UHODWHG�WR�UDFLDO�LQMXVWLFH��7KH�PXUGHU�RI�*HRUJH�)OR\G�DQG�
WKH�UDFLDO�UHFNRQLQJ�WKDW�IROORZHG�LQ�6XPPHU������GHHSHQHG�HDFK�
RQH¶V� FRPPLWPHQW� WR� PDNLQJ� UDFLDO� MXVWLFH� D� IRFDO� SRLQW� RI� KHU�
UHVSHFWLYH� FODVV� LQ� WKH�)DOO� ����� VHPHVWHU��3XOLPRRG�ZDQWHG�KHU�
VWXGHQWV� WR� VSHFLILFDOO\� GHOYH� LQWR� UDFLDO� LQMXVWLFH� DQG� PDVV�
LQFDUFHUDWLRQ��7&1-¶V�&HQWHU�IRU�&RPPXQLW\�(QJDJHPHQW��&&(��
UHFRPPHQGHG�WKDW�VKH�FRQWDFW�/HLJH\��'XULQJ�WKHLU�GLVFXVVLRQV�LW�
HPHUJHG�WKDW�ERWK�DXWKRUV�VKDUHG�D�GHHS�LQWHUHVW�LQ�LQFRUSRUDWLQJ�
FRPPXQLW\�HQJDJHG� OHDUQLQJ� �&(/�� DQG� VRFLDO� LVVXHV� LQWR� WKHLU�
FRXUVHV��(PEUDFLQJ�WKH�EHQHILWV�RI�LQWHUGLVFLSOLQDU\��SURMHFW�EDVHG�
OHDUQLQJ�� WKH\�GHVLJQHG�D�FROODERUDWLRQ�EHWZHHQ�WKHLU�FODVVHV�DQG�
WKH� ORFDO� FKDSWHU� RI� 7KH� &DPSDLJQ� WR� (QG� WKH� 1HZ� -LP� &URZ�
�(QG1-&��� D� FRPPXQLW\� RUJDQL]DWLRQ� GHGLFDWHG� WR� HQGLQJ� UDFLDO�
LQMXVWLFH� LQ� WKH� FULPLQDO� MXVWLFH� V\VWHP�� UHFRPPHQGHG� E\� &&(��
$GGLWLRQDOO\�� /HLJH\� KDG� SUHYLRXVO\� ZRUNHG� RQ� D� &(/� SURMHFW�
ZLWK�0V��<XPLNR�0LVKLPD��ZKR�ZRXOG�UHSUHVHQW�WKH�RUJDQL]DWLRQ�
IRU�WKLV�FROODERUDWLRQ���

7KLV�SDSHU�UHSRUWV�RQ�WKH�H[SHULHQFH�RI�3XOLPRRG�DQG�/HLJH\�
DV� WKH\�DQG� WKHLU�VWXGHQWV�JUDSSOHG�ZLWK� LVVXHV�RI�UDFLDO� LQMXVWLFH�
LQ� WKH� FULPLQDO� MXVWLFH� V\VWHP�� DQG� GUHZ� XSRQ� WKHLU� RZQ�
GLVFLSOLQDU\� EDFNJURXQGV� WR� DSSO\� FRPSXWDWLRQDO� WKLQNLQJ� DQG�
VRIWZDUH� HQJLQHHULQJ� SULQFLSOHV� WR� KHOS� WKH� FRPPXQLW\� EHWWHU�
XQGHUVWDQG� WKHVH� LVVXHV� DQG� DGYRFDWH� IRU� UHIRUP�� 7KH� SDSHU�
GHVFULEHV� WKH� H[SHULHQFH� RI� WHDFKLQJ� FRXUVHV� WKDW� HPSKDVL]H�
LQWHUGLVFLSOLQDU\� FROODERUDWLRQ�� ZLWK� D� ORFDO� FRPPXQLW\� SDUWQHU��
GXULQJ� WKH� &29,'�UHODWHG� SDQGHPLF�� WKH� OHDUQLQJ� RXWFRPHV� IRU�
VWXGHQWV�DQG�IDFXOW\��DV�ZHOO�DV�WKH�EHQHILWV�DQG�FKDOOHQJHV�RI�WKLV�
DSSURDFK�� 7KH� SDSHU� DGGLWLRQDOO\� UHFRPPHQGV� SUDFWLFHV� IRU�
VXFFHVVIXO� LPSOHPHQWDWLRQ� RI� WKLV� FROODERUDWLYH�PRGHO�� EDVHG� RQ�
WKH� H[SHULHQFHV� UHSRUWHG� KHUH�� 8OWLPDWHO\�� DV� DUWLFXODWHG� E\� RQH�
VWXGHQW��ERWK�FODVVHV�³OHDUQHG�WKDW�WKH�ILHOGV�RI�FRPSXWHU�VFLHQFH�
DQG� FULPLQRORJ\� FDQ� EH� XWLOL]HG� WRJHWKHU� WR� IRUP� VROXWLRQV� WR�
LPSRUWDQW�QDWLRQZLGH�SUREOHPV�´�

���� %DFNJURXQG�
7KLV� H[SHULHQWLDO� UHSRUW� GHWDLOV� WKH� VSHFLILF� FROODERUDWLRQ� RI�
3XOLPRRG� DQG� /HLJH\� LQ� )DOO� ������ ZKLFK� LV� SDUW� RI� D� ODUJHU�
&ROODERUDWLQJ� $FURVV� %RXQGDULHV� �&$%�� SURMHFW� IXQGHG� WKURXJK�
$ZDUG� ��������� IURP� WKH� 1DWLRQDO� 6FLHQFH� )RXQGDWLRQ� �16)���
IRU� ZKLFK� 3XOLPRRG�� %DWHV� DQG� 3HDUVRQ� DUH� SULQFLSDO�
LQYHVWLJDWRUV��7KLV�ODUJHU�SURMHFW�LV�GHVLJQHG�WR�HYDOXDWH�WKH�&$%�
PRGHO�� ZKHUH� VWXGHQWV� LQ� WZR� FRXUVHV�� IURP� WZR� GLVFLSOLQHV��
FROODERUDWH�ZLWK�HDFK�RWKHU�DQG�D�FRPPXQLW\�SDUWQHU��RQ�D�67(0�
IRFXVHG� SURMHFW� WR� DGGUHVV� D� FRPPXQLW\�LGHQWLILHG� LVVXH�� 7KH�
LQWHQW�RI�WKLV�FXUULFXODU�PRGHO�LV�WKDW�VWXGHQWV�IURP�ERWK�FRXUVHV��
ZLWK� GLYHUVH� SHUVSHFWLYHV� DQG� GLVFLSOLQDU\� EDFNJURXQGV��ZLOO� QRW�
RQO\� OHDUQ� WKH� 67(0� �6FLHQFH�� 7HFKQRORJ\�� (QJLQHHULQJ� DQG�
0DWKHPDWLFV�� FRQFHSWV� PRUH� GHHSO\� EXW� ZLOO� DOVR� OHDUQ� KRZ� WR�
FROODERUDWH� DQG� LQWHJUDWH� FRQFHSWV� IURP� WKHLU� UHVSHFWLYH� ILHOGV� WR�
GHYHORS�VFLHQWLILF�VROXWLRQV�IRU�FRPSOH[�UHDO�ZRUOG�SUREOHPV��6HH�
WDUGLV�KSF�WFQM�HGX�FDESRUWDO��IRU�PRUH�GHWDLOV�RQ�WKH�&$%�SURMHFW��

7KH� &$%� PRGHO� GUDZV� IURP� WKUHH� DUHDV�� LQWHUGLVFLSOLQDU\�
FROODERUDWLRQ�� SURMHFW�EDVHG� OHDUQLQJ�� DQG� FRPPXQLW\�HQJDJHG�

OHDUQLQJ�� WKDW�KDYH�HDFK�EHHQ�VKRZQ�WR� LPSURYH�VWXGHQW� OHDUQLQJ�
RXWFRPHV� DQG� LPSURYH� UHWHQWLRQ�� SDUWLFXODUO\� DPRQJ� VWXGHQWV�
IURP� PDUJLQDOL]HG� JURXSV�� ,QWHUGLVFLSOLQDU\� FROODERUDWLRQ�
HPSKDVL]HV� SUREOHP�VROYLQJ� LQ� D� JHQGHU�QHXWUDO�� FXOWXUDOO\� DQG�
HWKQLFDOO\�GLYHUVH�FRPPXQLW\��DQG�SURYLGHV�DQ�HQJDJLQJ�OHDUQLQJ�
HQYLURQPHQW� LQ� ZKLFK� VWXGHQWV� VROYH� UHDO� SUREOHPV� LQ�
FROODERUDWLRQ�ZLWK� WKHLU� SHHUV� IURP�RWKHU� GLVFLSOLQHV�� ,W� KDV�EHHQ�
VKRZQ� WR� LPSURYH� FRQWHQW� NQRZOHGJH� DQG� FRPPXQLFDWLRQ� VNLOOV�
DPRQJ� XQGHUJUDGXDWH� OHDUQHUV� >��@�� $� EDODQFHG� FROODERUDWLRQ� LV�
DQ� HIIHFWLYH� DSSURDFK� WR� HQJDJH� SDUWLFLSDQWV� PRUH� GHHSO\� VLQFH�
VWXGHQWV� FDQ� OHDUQ� KRZ� FRQFHSWV� DUH� DSSOLHG� LQ� RWKHU� FRQWH[WV�
UDWKHU� WKDQ� EHLQJ� SUHVHQWHG� D� WUDGLWLRQDO� SHUVSHFWLYH� RQ� WKRVH�
FRQFHSWV�>�@��6XFK� OHDUQLQJ�FRPPXQLWLHV�KDYH�EHHQ�VKRZQ� WR�EH�
VXFFHVVIXO� LQ� KHOSLQJ� VWXGHQWV� GHYHORS� VFKRODU� LGHQWLWLHV� DV�
VFLHQWLVWV�DQG�FROODERUDWRUV�LQ�WKH�VFLHQWLILF�SURFHVV��>������@���

,QTXLU\�� RU� SURMHFW�EDVHG� OHDUQLQJ� �3%/�� LQYROYLQJ� SHHU�OHG�
WHDPV�KDV�EHHQ� VKRZQ� WR� HQKDQFH�SURFHVV�RULHQWHG� OHDUQLQJ� >����
��������������@��5HVHDUFK�VKRZV�WKDW�WKH�DFWLYH�WHDFKLQJ�PHWKRGV�
RI� 3%/� DUH�PRUH� HIIHFWLYH� LQ�KHOSLQJ� VWXGHQWV� DEVRUE� DQG� UHWDLQ�
FRXUVH� FRQWHQW� >��@�� 3%/� LV� EDVHG� RQ� D� FRQVWUXFWLYLVW� OHDUQLQJ�
WKHRU\� WKDW� DVVXPHV� WKDW� ³OHDUQHUV� IRUP� RU� FRQVWUXFW� WKHLU� RZQ�
XQGHUVWDQGLQJV� RI� NQRZOHGJH� DQG� VNLOO´� >��@�� DQG� WKDW� WKLV� LV�
VWUHQJWKHQHG� WKURXJK� UHTXLULQJ� VWXGHQW� WHDPV� WR�GHYLVH� VROXWLRQV�
WR�SUREOHPV���

&RPPXQLW\�HQJDJHG� OHDUQLQJ� �&(/�� LV� D� KLJK�LPSDFW�
SUDFWLFH� WKDW� KDV� EHHQ� HPSLULFDOO\� OLQNHG� WR� JUHDWHU� VWXGHQW�
HQJDJHPHQW��HIILFDF\�DQG�OHDUQLQJ�>�����������������������������@��
8QOLNH� WUDGLWLRQDO� VHUYLFH� OHDUQLQJ� �VRPHWLPHV� UHIHUUHG� WR� DV�
FRPPXQLW\�EDVHG�OHDUQLQJ���&(/�UHTXLUHV�VWXGHQWV�DQG�IDFXOW\�WR�
WUHDW�WKHLU�FRPPXQLW\�SDUWQHU�DV�DQ�LQWHOOHFWXDO�HTXDO�ZKR�KHOSV�WR�
GHILQH�SUREOHPV�DQG�UHILQH�VROXWLRQV� LQ�D�UHDO�ZRUOG�FRQWH[W� >����
������@��,W�LV�GHVLJQHG�WR�UHGXFH�WKH�WHQGHQF\�IRU�VWXGHQWV�WR�YLHZ�
FRPPXQLW\� ZRUN� DV� FKDULW\�� EXW� UDWKHU� DV� D� PXWXDOO\� EHQHILFLDO�
FROODERUDWLRQ� >���� ��@�� &(/� KDV� EHHQ� OLQNHG� WR� KLJKHU� UDWHV� RI�
UHWHQWLRQ� >��� ��@�� SDUWLFXODUO\� DPRQJ� ZRPHQ� DQG� PHPEHUV� RI�
PDUJLQDOL]HG�JURXSV�>������@��4XDOLWDWLYH� VWXGLHV�RI� ORZ�LQFRPH��
ILUVW�JHQHUDWLRQ�VWXGHQWV�IRXQG�WKDW�&(/�HQKDQFHG�WKHLU�VNLOOV��DQG�
KHOSHG� WKHP� GHYHORS� UHVLOLHQFH� DQG� D� VHQVH� RI� HIILFDF\� LQ�
DFDGHPLF� VHWWLQJV� >���� ��@��&(/¶V� LPSDFW� YDULHV� GUDPDWLFDOO\�E\�
WKH� TXDOLW\� RI� WKH� H[SHULHQFH�� GLUHFW� VHUYLFH� >���� ��@�� VXVWDLQHG�
FRPPXQLW\�SDUWQHUVKLSV�>��@��DQG�HIIHFWLYH� LQWHJUDWLRQ�RI�VHUYLFH�
ZLWK� WKH� FRXUVH� PDWHULDO� >���� ��@� SURGXFH� EHWWHU� OHDUQLQJ�
RXWFRPHV��6WXGHQWV�DUH�PRUH�PRWLYDWHG�E\�DFWLYLWLHV�WKH\�SHUFHLYH�
WR�EH�XVHIXO�DQG�VRFLDOO\�UHOHYDQW�>�������������@���

7KH� &$%� PRGHO� LV� DOLJQHG� ZLWK� $%(7¶V� FULWHULD� >�@� IRU�
FRPSXWLQJ�SURJUDPV�ZKHUH�VWXGHQWV�VKRXOG�EH�DEOH�WR�³DQDO\]H�D�
FRPSOH[�FRPSXWLQJ�SUREOHP�DQG�WR�DSSO\�SULQFLSOHV�RI�FRPSXWLQJ�
DQG� RWKHU� UHOHYDQW� GLVFLSOLQHV� WR� LGHQWLI\� VROXWLRQV�´� ³DSSO\�
FRPSXWHU�VFLHQFH�WKHRU\�DQG�VRIWZDUH�GHYHORSPHQW�IXQGDPHQWDOV�
WR� SURGXFH� FRPSXWLQJ�EDVHG� VROXWLRQV�´� DQG� ³UHFRJQL]H�
SURIHVVLRQDO� UHVSRQVLELOLWLHV� DQG� PDNH� LQIRUPHG� MXGJPHQWV� LQ�
FRPSXWLQJ�SUDFWLFH�´�
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���� 7KH�&ROODERUDWLRQ�
7KH� FROODERUDWLRQ� GLVFXVVHG� LQ� WKLV� SDSHU� LV� EHWZHHQ� 6RIWZDUH�
(QJLQHHULQJ��6(��KRXVHG�LQ�WKH�'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH�
�&6���3HQRORJ\��3(1��KRXVHG� LQ� WKH�'HSDUWPHQW�RI�&ULPLQRORJ\�
�&5,���DQG�WKH�ORFDO�FKDSWHU�RI�7KH�&DPSDLJQ�WR�(QG�WKH�1HZ�-LP�
&URZ��(QG1-&���6(��WDXJKW�E\�3XOLPRRG��IROORZV�WKH�$&0�,(((�
>��@� FXUULFXOXP�JXLGHOLQHV�� DQG� LV� UHTXLUHG� IRU� FRPSXWHU� VFLHQFH�
PDMRUV� DQG� PLQRUV�� DQG� FRPSXWHU� HQJLQHHULQJ� PDMRUV�� LQ� )DOO�
������ WZR� VHFWLRQV�ZHUH�RIIHUHG��ZLWK� D� WRWDO�RI� ��� VWXGHQWV��&6�
PDMRUV� LQ� WKLV� FRXUVH� DUH� W\SLFDOO\� MXQLRUV��ZKLOH� WKH�QRQ�PDMRUV�
DUH� W\SLFDOO\� VHQLRUV�� 3(1�� WDXJKW� E\� /HLJH\�� LV� UHTXLUHG� IRU�
FULPLQRORJ\�PDMRUV��3HQRORJ\��D�VXEILHOG�RI�FULPLQRORJ\��IRFXVHV�
RQ� WKH� VWXG\� RI� SXQLVKPHQW�� 7KH� RYHUDUFKLQJ� JRDOV� RI� /HLJH\¶V�
FRXUVH� DUH� WR� FULWLFDOO\� H[DPLQH� KRZ� SXQLVKPHQW� LQ� LWV� YDULRXV�
IRUPV�LV�FRQVWUXFWHG�DQG�DSSOLHG��KRZ�MXVWLFH�LQYROYHG�LQGLYLGXDOV�
H[SHULHQFH� SXQLVKPHQW�� DQG� KRZ� WR� UHIRUP� WKH� FULPLQDO� MXVWLFH�
V\VWHP� WR� PDNH� LW� PRUH� MXVW� DQG� HIIHFWLYH�� ,Q� )DOO� ������ WZR�
VHFWLRQV� RI� 3(1� ZHUH� RIIHUHG�� ZLWK� D� WRWDO� RI� ��� VWXGHQWV�� 2QH�
FULPLQRORJ\�PDMRU� HQUROOHG� LQ�3(1�ZDV� VLPXOWDQHRXVO\� HQUROOHG�
LQ� 6(� DV� D� &6� PLQRU�� &ULPLQRORJ\� PDMRUV� LQ� WKLV� FRXUVH� DUH�
W\SLFDOO\�MXQLRUV�RU�VHQLRUV���

7KH� FRXUVH� GHVFULSWLRQV� IRU� ERWK� FRXUVHV� RQ� 7&1-
V�
HQUROOPHQW� PDQDJHPHQW� V\VWHP� LQFOXGHG� DGGLWLRQDO� QRWHV� WR�
LQIRUP�VWXGHQWV�DERXW�WKH�FROODERUDWLRQ�EHIRUH�WKH\�UHJLVWHUHG�IRU�
WKH� FRXUVHV�� 3ULRU� WR� WKH� VWDUW� RI� WKH� VHPHVWHU�� 3XOLPRRG� DQG�
/HLJH\�HDFK�VHQW�³ZHOFRPH´�HPDLOV�WR�VWXGHQWV�LQ�WKHLU�UHVSHFWLYH�
FRXUVHV� DQG� LQFOXGHG� PRUH� LQIRUPDWLRQ� DERXW� WKH� FROODERUDWLRQ�
DQG�SURMHFW��'XULQJ�WKH�DGG�GURS�HQUROOPHQW�SHULRG�DW�WKH�VWDUW�RI�
WKH�VHPHVWHU��VWXGHQWV� LQ�ERWK�FRXUVHV�ZHUH�RQFH�DJDLQ�UHPLQGHG�
RI� WKH� FROODERUDWLRQ� DQG� SURMHFW�� $Q� DOWHUQDWH� FRXUVH� RIIHULQJ�
ZRXOG�KDYH�EHHQ�PDGH�WR�IXOILOO�WKH�PDMRU�UHTXLUHPHQW�LI�QHHGHG��
KRZHYHU�� QR� VWXGHQW� LQ� HLWKHU� FODVV� H[SUHVVHG� FRQFHUQ� ZLWK� WKH�
FROODERUDWLYH�SURMHFW��7&1-
V�&HQWHU�IRU�&RPPXQLW\�(QJDJHPHQW�
�&&(�� IDFLOLWDWHG� WKH� FROODERUDWLRQ� ZLWK� WKH� ORFDO� FKDSWHU� RI�
(QG1-&�� UHSUHVHQWHG� E\� 0V�� <XPLNR� 0LVKLPD�� 7KH� VWDWHG�
PLVVLRQ�RI� WKLV�RUJDQL]DWLRQ� �ZZZ�HQGQHZMLPFURZQM�RUJ��� LV� ³WR�
H[SRVH�WKH�LQMXVWLFH�RI�PDVV�LQFDUFHUDWLRQ�DV�D�IRUP�RI�UDFLDOL]HG�
VRFLDO�FRQWURO��DQG� WR�DGYRFDWH�IRU� WKH�HQG�RI� LQVWLWXWLRQDO� UDFLVP�
LQ�RXU�FULPLQDO�MXVWLFH�V\VWHP�WKDW�GHFLPDWHV�FRPPXQLWLHV�RI�FRORU�
DQG� SHUSHWXDWHV� D� SHUPDQHQW� XQGHUFDVWH�´� 7R� HQVXUH� WKDW� WKH�
FROODERUDWLRQ�ZDV�PXWXDOO\�EHQHILFLDO�WR�ERWK�WKH�VWXGHQWV�DQG�WKH�
FRPPXQLW\� RUJDQL]DWLRQ� DOLNH�� LQ� D� SUH�VHPHVWHU� SODQQLQJ�
PHHWLQJ��3XOLPRRG�DQG�/HLJH\�DVNHG�0LVKLPD�WR�VKDUH� LGHDV� IRU�
SRVVLEOH�VWXGHQW�SURMHFWV�WKDW�ZRXOG�EH�PRVW�KHOSIXO�WR�(QG1-&��

�� 7KH�&ROODERUDWLYH�3URMHFW�DQG�/RJLVWLFV�

����*RDOV�RI�WKH�&ROODERUDWLRQ�
7KURXJK� WKH�DFWLYLWLHV�DQG�DVVLJQPHQWV� LQ�6RIWZDUH�(QJLQHHULQJ��
VWXGHQWV�DUH�H[SHFWHG�WR��
�� %XLOG�D�VWURQJ�IRXQGDWLRQ�LQ�VRIWZDUH�HQJLQHHULQJ��LQFOXGLQJ�
DQDO\VLV��GHVLJQ�DQG�GHYHORSPHQW��

�� %HFRPH� SURILFLHQW� LQ� ZRUNLQJ� FROODERUDWLYHO\� ZLWK� SHRSOH�
IURP� GLIIHUHQW� EDFNJURXQGV�� DQG� LQWHJUDWLQJ� FRQFHSWV� IURP�

FRPSXWHU� VFLHQFH� DQG� RWKHU� GLVFLSOLQHV� WR� VROYH� FRPSOH[�
SUREOHPV���

�� /HDUQ� WR�FRQWULEXWH�GLVFLSOLQDU\�NQRZOHGJH� WR�HQKDQFH� ORFDO�
DQG�JOREDO�FRPPXQLWLHV���

�� /HDUQ� DERXW� HPHUJLQJ� WUHQGV� LQ� WKH� ILHOG�� DQG�KRZ� WR� DGDSW�
TXLFNO\�DQG�HIILFLHQWO\�WR�FKDQJH��

7KH�LQWHQW�LV�WKDW�VWXGHQWV�ZLOO�EHFRPH�SURILFLHQW�LQ��
�� &RPSXWHU�VFLHQFH�IRXQGDWLRQV��XVH�RI�DEVWUDFWLRQ��FRQFHSW�RI�
D� V\VWHP�� KXPDQ� IDFWRUV�� FRGH� UHXVH�� LPSOHPHQWDWLRQ� DQG�
UXQ�WLPH�LVVXHV��GHIHQVLYH�SURJUDPPLQJ���

�� 6RIWZDUH�PRGHOLQJ�DQG�DQDO\VLV��UHTXLUHPHQWV�JDWKHULQJ�DQG�
DQDO\VLV�� GHFRPSRVLWLRQ�� JHQHUDOL]DWLRQ�� EHKDYLRUDO�
PRGHOLQJ��DQG�WKH�XVH�RI�80/���

�� 6RIWZDUH� GHVLJQ� �IXQGDPHQWDO� GHVLJQ� LVVXHV� DQG� WUDGH�RIIV��
GHVLJQ� SULQFLSOHV� VXFK� DV� LQIRUPDWLRQ�KLGLQJ�� FRKHVLRQ�� DQG�
FRXSOLQJ��XVHU�H[SHULHQFH�DQG�LQWHUIDFH�GHVLJQ���

�� 8VH� RI� FRQVWUXFWLRQ� WRROV� �GHYHORSPHQW� HQYLURQPHQWV��
YHUVLRQLQJ�V\VWHPV��DQG�SURMHFW�PDQDJHPHQW�WRROV���

�� *URXS� G\QDPLFV� DQG� FRPPXQLFDWLRQ� VNLOOV� �G\QDPLFV� RI�
ZRUNLQJ� LQ� JURXSV�� GHDOLQJ� ZLWK� XQFHUWDLQW\� RU� DPELJXLW\��
WHFKQLFDO�ZULWLQJ�DQG�GRFXPHQWDWLRQ��JURXS�FRPPXQLFDWLRQ��
DQG�SUHVHQWDWLRQ�VNLOOV���

�� &RPPXQLW\�HQJDJHG� OHDUQLQJ� �VLJQLILFDQFH� RI� VRFLDO� LVVXHV��
DQDO\]LQJ� DQG� DGGUHVVLQJ� VRFLDO� LVVXHV� XVLQJ� FRPSXWDWLRQDO�
WKLQNLQJ���

6(� UHTXLUHV� VWXGHQWV� WR� ZRUN� LQ� WHDPV� RQ� D� VHPHVWHU�ORQJ�
SURMHFW�IROORZLQJ�D�VRIWZDUH�GHYHORSPHQW�OLIH�F\FOH��7KURXJK�WKLV�
H[SHULHQFH� VWXGHQWV� FDQ� PHHW� PDQ\� RI� WKH� FRXUVH� OHDUQLQJ�
RXWFRPHV�� ,Q� DGGLWLRQ� WR� WKH� FROODERUDWLYH� SURMHFW�� VWXGHQWV� DUH�
UHTXLUHG� WR� FRPSOHWH� DVVLJQPHQWV� WKDW� DUH� QRW� GLUHFWO\� UHODWHG� WR�
WKH� FROODERUDWLRQ�� 7KH\� LPSOHPHQW� LQGLYLGXDO� SURJUDPPLQJ�
SURMHFWV� DQG� ZULWH� D� WHFKQLFDO� UHSRUW�� 7KH\� DOVR� FRPSOHWH� FODVV�
H[HUFLVHV� WKDW� SURYLGH� VFDIIROGLQJ� IRU� WKH� ODUJHU� LQGLYLGXDO� DQG�
FROODERUDWLYH�SURMHFWV���

,Q� )DOO� ������ WKH� JRDO� IRU� 3XOLPRRG� DQG� /HLJH\� ZDV� WR�
HPSRZHU�VWXGHQWV�WR�GHOYH�PRUH�GHHSO\�LQWR�WKH�LVVXHV�DURXQG�WKH�
SHUYDVLYH�UDFLDO�LQMXVWLFH�LQ�WKH�FULPLQDO�MXVWLFH�V\VWHP��LQFOXGLQJ�
PDVV� LQFDUFHUDWLRQ�� DQG� EHWWHU� XQGHUVWDQG� KRZ� WKHLU� GLVFLSOLQDU\�
NQRZOHGJH� FDQ�EH� DSSOLHG� WR�KHOS� DGGUHVV� D� UHDO�ZRUOG�SUREOHP��
7R� WKLV�HQG�VWXGHQWV� LQ�ERWK�FODVVHV�ZHUH� UHTXLUHG� WR�FROODERUDWH�
ZLWK� HDFK� RWKHU� DQG� (QG1-&� WR� SURSRVH�� GHVLJQ� DQG� GHYHORS� D�
ZHE�EDVHG� DSSOLFDWLRQ� WKDW� ZRXOG� IXUWKHU� WKH� PLVVLRQ� RI� WKH�
RUJDQL]DWLRQ�� &RPSXWLQJ� WHFKQRORJLHV� KDYH� EHHQ� LPSOLFDWHG� LQ�
UHLQIRUFLQJ� ³UDWLRQDO� GLVFULPLQDWLRQ�´� L�H��� WKH� HQFRGLQJ� RI�
LQYLGLRXV�FDWHJRULFDO�GLVWLQFWLRQV�EHWZHHQ�SHRSOH�>��@��,W�KDV�DOVR�
EHHQ�DUJXHG�>�@�WKDW�GDWDEDVH�GHVLJQ�FDQ�EH�DQ�µH[HUFLVH�LQ�ZRUOG�
EXLOGLQJ¶� DQG� UHSURGXFH� WKH� µWHFKQRORJ\� RI� UDFH�¶�&ULPLQRORJ\� ��
FULPLQDO� MXVWLFH� VFKRODUV� >���� ��@� KDYH� GHPRQVWUDWHG� WKDW� WKH�
RQWRORJLHV� DQG� WD[RQRPLHV� RI� VHHPLQJO\� UDFH�QHXWUDO� GDWD� VHWV��
VXFK� DV� ORFDO� DUUHVW� UHFRUGV� DQG� WKH� 8QLIRUP� &ULPH� 5HSRUWV��
UHIOHFW� WKH� UDFH�DQG�FODVV�ELDVHV�RI� WKH� WLPHV� LQ�ZKLFK� WKH\�ZHUH�
FRQVWUXFWHG�� &ROODERUDWLQJ�ZLWK� 3(1� VWXGHQWV�ZRXOG� FRPSHO� 6(�
VWXGHQWV� WR� WKRXJKWIXOO\� H[DPLQH� WKH� VRFLDO� LPSDFWV� RI� WKH�
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DSSOLFDWLRQV� WKH\� EXLOG�� WKDW� LQVFULEH� DQG� UHLQIRUFH� UDWLRQDO�
GLVFULPLQDWLRQ��7KLV�LV�ZHOO�DOLJQHG�ZLWK�WKH�SULQFLSOHV�RXWOLQHG�LQ�
$&0¶V� &RGH� RI� (WKLFV� �ZZZ�DFP�RUJ�FRGH�RI�HWKLFV��� ,Q� WXUQ��
FROODERUDWLQJ�ZLWK�6(�VWXGHQWV�ZRXOG�SURYLGH�3(1�VWXGHQWV�ZLWK�
WKH� RSSRUWXQLW\� WR� H[SORUH� KRZ� FRPSXWDWLRQDO� WKLQNLQJ� FDQ� EH�
HPSOR\HG�WR�DGGUHVV�FULPLQDO�MXVWLFH�UHIRUP��

����,PSOHPHQWLQJ�WKH�&ROODERUDWLRQ�
'XH�WR�WKH�SURWRFROV�QHFHVVLWDWHG�E\�WKH�&29,'����SDQGHPLF��DOO�
FODVVHV�DW�7&1-�ZHUH�RIIHUHG�UHPRWHO\� LQ�)DOO�������$V�D�UHVXOW��
DOO� FODVV� VHVVLRQV�� LQFOXGLQJ� WKH� FROODERUDWLYH�PHHWLQJV�� RFFXUUHG�
RQ� =RRP�� %RWK� FRXUVHV� ZHUH� WDXJKW� VHSDUDWHO\�� LQ� WKHLU� RZQ�
YLUWXDO�FODVVURRPV�DQG�WLPH�VORWV��HQDEOLQJ�WKH�LQVWUXFWRUV�WR�FRYHU�
GLVFLSOLQDU\�FRQWHQW��6HUHQGLSLWRXVO\�� WKH�VHFWLRQV�RI�ERWK�FODVVHV�
ZHUH� VFKHGXOHG� WR�PHHW�DW� WKH� VDPH� WLPHV������� ��������D�P�� IRU�
RQH� VHFWLRQ� LQ� HDFK� FRXUVH�� DQG� ������ D�P�� �� ������ S�P�� IRU� WKH�
RWKHU� VHFWLRQ� LQ� HDFK� FRXUVH�� 7KLV� HQDEOHG� WKH� FROODERUDWLYH�
PHHWLQJV� WR�RFFXU�GXULQJ� FODVV� WLPH�ZKHQ� WKH�SURIHVVRUV� DQG� DOO�
VWXGHQWV�ZHUH�DYDLODEOH��2YHU�WKH�FRXUVH�RI�WKH����ZHHN�VHPHVWHU��
WKH� WZR�FODVVHV�DQG� WKH�FRPPXQLW\�SDUWQHU�FDPH� WRJHWKHU�RQ�VL[�
RFFDVLRQV�� URXJKO\�HYHU\� WZR�ZHHNV�� WR�ZRUN�ZLWK�HDFK�RWKHU�RQ�
WKH� SURMHFW� GXULQJ� FODVV� WLPH�� 7KH� LQVWUXFWRUV� IRUPHG� WHDPV�
FRPSRVHG�RI�VL[�RU�VHYHQ�VWXGHQWV�IURP�ERWK�FODVVHV��WDNLQJ�FDUH�
WR�EDODQFH� WKHP�RXW�E\�JHQGHU�� FODVV� �H�J��� MXQLRU�RU� VHQLRU��� DQG�
PDMRU��7KLV�KHOSHG�WR�SURPRWH�HTXLW\�DQG�OHDUQLQJ�DPRQJ�VWXGHQWV�
RI�GLIIHUHQW�GLVFLSOLQHV���

������ 'HILQLQJ� WKH� 3URMHFW� 5HTXLUHPHQWV�� 3%/� LV� PRVW�
HIIHFWLYH� IRU� VWXGHQWV� OHDUQLQJ� SURFHVV�RULHQWHG� ³JHQHUDO� VNLOOV´�
OLNH� VFLHQFH� OLWHUDF\�� EXW� LW�PXVW� EH� VXSSOHPHQWHG�ZLWK� GRPDLQ�
VSHFLILF� VNLOOV�� H�J��� GLVFLSOLQDU\� FRQWHQW� >��@�� 0RUHRYHU��
H[SHULHQWLDO� OHDUQLQJ� VKRXOG� EH� VWUXFWXUHG� DV� D� F\FOLFDO� SURFHVV�
FRQVLVWLQJ� RI� FRQFUHWH� H[SHULHQFH�� RSSRUWXQLWLHV� IRU� UHIOHFWLRQ��
DEVWUDFW� FRQFHSWXDOL]DWLRQ�� DQG� DFWLYH� H[SHULPHQWDWLRQ� >��@�� 7KH�
DXWKRUV
� H[SHULHQFH� LV� FRQVLVWHQW� ZLWK� WKH� ILQGLQJV� RI� SUHYLRXV�
UHVHDUFKHUV� DERXW� WKH� LPSRUWDQFH� RI� FOHDUO\� GHILQLQJ� SURMHFWV��
WDVNV�� DQG� UROHV� VR� WKDW� H[SHFWDWLRQV� DUH� FOHDU� WR� DOO� SDUWLFLSDQWV��
DQG� WKDW� SURMHFW� GHOLYHUDEOHV� DQG� PLOHVWRQHV� VKRXOG� EH� UHDOLVWLF�
DQG�DFKLHYDEOH�ZLWKLQ�DOORWWHG�WLPHIUDPHV��

$W� WKH� VWDUW� RI� WKH� VHPHVWHU�� D� GHWDLOHG� GRFXPHQW� ZDV�
SURYLGHG�WR�VWXGHQWV�IURP�ERWK�FODVVHV�WR�FODULI\�WKH�FROODERUDWLYH�
SURMHFW¶V� SXUSRVH�� GHOLYHUDEOH� GHDGOLQHV� DQG� GHWDLOV�� DQG�
H[SHFWDWLRQV��$OO�VWXGHQWV� LQ�D� WHDP�ZHUH�H[SHFWHG� WR�XQGHUVWDQG�
WKH�GRPDLQ�� DQG� FRQWULEXWH� WR�EUDLQVWRUPLQJ� LGHDV� DQG�GHVLJQLQJ�
WKH�PRGXOHV�� ,Q�JHQHUDO�� WKH�6(�VWXGHQWV�ZHUH� H[SHFWHG� WR� IRFXV�
RQ� WKH� WHFKQLFDO� DVSHFWV� RI� DSSOLFDWLRQ� GHVLJQ� DQG� GHYHORSPHQW��
ZKLOH� WKH� 3(1� VWXGHQWV� ZHUH� UHVSRQVLEOH� IRU� WKH� FRQWHQW�� DQG�
HQVXULQJ� WKDW� WKH� PRGXOHV� ZHUH� DSSURSULDWH� DQG� UHOHYDQW� WR� WKH�
FRPPXQLW\� SDUWQHU�� 7KH� WHDP� ZDV� FROOHFWLYHO\� UHVSRQVLEOH� IRU�
HDFK� GHOLYHUDEOH�� ZLWK� WKH� H[SHFWDWLRQ� WKDW� HYHU\� WHDP� PHPEHU�
ZRXOG� FRQWULEXWH� VLJQLILFDQWO\�� 7R� SURPRWH� DFFRXQWDELOLW\� WKH�
GRFXPHQW� VSHFLILHG� WKH� WDVNV� IRU� ZKLFK� WKH� 3(1� RU� 6(� WHDP�
PHPEHUV�ZRXOG�WDNH�WKH�OHDG��2YHU�WKH�VHPHVWHU��WKHUH�ZHUH�VHYHQ�
LWHUDWLRQV� RI� WKH� SURMHFW� ZLWK� GHDGOLQHV� HYHU\� RWKHU� ZHHN�� %RWK�
FODVVHV�PHW�WRJHWKHU�VL[�WLPHV�GXULQJ�FODVV�WLPH��0LVKLPD�FDPH�WR�
IRXU�RI�WKHVH�FROODERUDWLYH�PHHWLQJV��7R�HQVXUH�WKDW�VWXGHQWV�IURP�

ERWK� FODVVHV� GHYRWHG� VLPLODU� GHJUHHV� RI� HIIRUW�� WKH� SURMHFW� ZDV�
ZRUWK� WKH� VDPH�DPRXQW������RI� WKH� ILQDO� JUDGH�� LQ�ERWK� FODVVHV��
7KH� UHPDLQLQJ� ���� RI� WKH� ILQDO� JUDGH� ZDV� GHYRWHG� WR� FRXUVH�
VSHFLILF�DVVLJQPHQWV�DQG�H[DPV���

������ 3URMHFW� *RDOV�� 7KH� SURMHFW� JRDOV� GUHZ� IURP� ERWK�
FRXUVHV� HTXDOO\�� DQG� ZHUH� DOLJQHG� ZLWK� WKH� OHDUQLQJ� RXWFRPHV�
VWDWHG�RQ�WKH�LQGLYLGXDO�FRXUVH�V\OODEL��
�� $SSO\� FULPLQRORJLFDO� DQG� FRPSXWHU� VFLHQFH� FRQFHSWV� DQG�
VNLOOV�WR�SURSRVH�DQG�GHYHORS�D�VRIWZDUH�DSSOLFDWLRQ�WKDW�ZLOO�
GHOLYHU�YDOXH�WR�D�FRPPXQLW\�SDUWQHU��

�� *DLQ� H[SHULHQFH� ZLWK�� DQG� D� FOHDU� XQGHUVWDQGLQJ� RI��
SXQLVKPHQW�UHODWHG� LVVXHV� DQG� WKH� V\VWHP� GHYHORSPHQW�
SURFHVV��

�� $SSO\� FRQFHSWV� OHDUQHG� LQ� WKH� UHVSHFWLYH� FRXUVHV� WR�
XQGHUVWDQG�WKH�GRPDLQ��DQDO\]H�UHTXLUHPHQWV��DQG�GHVLJQ�DQG�
LPSOHPHQW� DQ� LQQRYDWLYH� VRIWZDUH� VROXWLRQ� WKDW� DGGUHVVHV� D�
FRPPXQLW\�LGHQWLILHG�QHHG��

�� 6WUHQJWKHQ� SUREOHP� VROYLQJ� DQG� FULWLFDO� WKLQNLQJ� DELOLWLHV��
LQWHJUDWLQJ� NQRZOHGJH� JDLQHG� LQ� WKHVH� DQG� RWKHU� FRXUVHV��
WKURXJK�WKH�LQQRYDWLRQ�DQG�VRIWZDUH�GHYHORSPHQW�SURFHVV��

�� 'HYHORS� DQG� VWUHQJWKHQ� FRPPXQLFDWLRQ� DELOLWLHV�� SURMHFW�
PDQDJHPHQW� VNLOOV�� DQG� WHDPZRUN� E\� ZRUNLQJ�
FROODERUDWLYHO\� ZLWK� VWXGHQWV� IURP� GLIIHUHQW� GLVFLSOLQDU\�
EDFNJURXQGV��

�� 'HYHORS�D�GHHSHU�XQGHUVWDQGLQJ�RI�WKH�VLJQLILFDQFH�RI�VRFLDO�
LVVXHV�� VXFK� DV� LQFDUFHUDWLRQ�� DQG� WKH� DELOLW\� WR� DQDO\]H� DQG�
DGGUHVV�VRFLDO�LVVXHV�XVLQJ�FRPSXWDWLRQDO�WKLQNLQJ��

������ 3URMHFW� $FWLYLWLHV�� 7R� HQVXUH� WKDW� VWXGHQWV� IURP� ERWK�
GLVFLSOLQHV� KDG� D� FRPPRQ� IRXQGDWLRQ� IURP� ZKLFK� WR� DSSURDFK�
WKHLU� FROODERUDWLYH� SURMHFWV�� LQ� :HHN� �� RI� WKH� VHPHVWHU�� /HLJH\�
IDFLOLWDWHG� D� OHFWXUH�GLVFXVVLRQ� RQ� WKH� KLVWRU\� RI� UDFLVP� LQ� WKH�
8QLWHG�6WDWHV�SULVRQ�V\VWHP��,Q�SUHSDUDWLRQ�IRU�WKH�FODVV��VWXGHQWV�
ZHUH� UHTXLUHG� WR� FRPSOHWH� WZR� FRPPRQ� UHDGLQJV� >��� ��@� DQG�
UHIOHFWLRQ� TXHVWLRQV�� 7KH\� ZHUH� DOVR� SRLQWHG� WR� DGGLWLRQDO�
UHVRXUFHV� >��� ���� ���� ���� ��@� IRU� IXUWKHU� H[SORUDWLRQ��'XULQJ� WKH�
YLUWXDO� FROODERUDWLYH� FODVV�PHHWLQJ�� WKH� VWXGHQWV�ZRXOG�EUHDN�RXW�
LQWR�VPDOO�JURXSV�WR�UHIOHFW�RQ�DQG�FROOHFWLYHO\�DQVZHU�TXHVWLRQV��
,Q� DGGLWLRQ� WR� SURYLGLQJ� VWXGHQWV�ZLWK� FRQWH[W� WR� DSSURDFK� WKHLU�
FROODERUDWLYH� SURMHFWV�� WKH� OHFWXUH�GLVFXVVLRQ� KDG� VHYHUDO� RWKHU�
EHQHILWV�� )LUVW�� LW� UHLQIRUFHG� WKDW� WKH� FROODERUDWLYH� SURMHFW� ZDV� D�
PDMRU� IRFXV� RI� WKH� FODVV�� 6HFRQG�� DV� WKH� LQVWUXFWRUV� KDG� DOUHDG\�
DVVLJQHG� VWXGHQWV� WR� WHDPV�� WKLV� DOORZHG� IRU� LQWHUDFWLRQ� DFURVV�
FODVVHV� HDUO\� LQ� WKH� VHPHVWHU� DQG� IRU� WHDP� PHPEHUV� WR� EHFRPH�
DFTXDLQWHG�ZLWK�HDFK�RWKHU��7KLUG��WKH�VWXGHQWV�ZHUH�DEOH�WR�GHOYH�
PRUH� GHHSO\� LQWR� WKH� LVVXHV� DQG� VRFLDO� LPSDFWV� RI� YDULRXV�
DSSURDFKHV� WR� DGGUHVV� WKHP�� 7KH� IROORZLQJ� ZHHN�� LQ� :HHN� ���
0LVKLPD�SDUWLFLSDWHG�LQ�WKH�FROODERUDWLYH�PHHWLQJV��,Q�DGGLWLRQ�WR�
EXLOGLQJ� UDSSRUW� ZLWK� WKH� VWXGHQWV� DQG� VKDULQJ� PRUH� DERXW� KHU�
RUJDQL]DWLRQ�� VKH� SURYLGHG� D� VXPPDU\� RI� WKH� PDMRU� DUHDV� RI�
FULPLQDO� MXVWLFH� UHIRUP� LQ�1HZ� -HUVH\��6HYHUDO� RI� WKH� LVVXHV� WKDW�
VKH�KLJKOLJKWHG��H�J���EDLO� UHIRUP�DQG�IHORQ\�GLVHQIUDQFKLVHPHQW��
EHFDPH� WKH� WRSLFV� RI� WHDP� SURMHFWV�� $GGLWLRQDOO\�� 0LVKLPD�
DQVZHUHG� TXHVWLRQV� UHODWHG� WR� VSHFLILF� FRQWHQW� DUHDV� RU�
DSSOLFDWLRQV� WKDW�ZRXOG�EH� HVSHFLDOO\�XVHIXO� WR�(QG1-&��7KH�6(�
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VWXGHQWV�KDG�SUHSDUHG�IRU� WKLV�PHHWLQJ�DV�SDUW�RI�D�FODVV�H[HUFLVH�
UHODWHG� WR� WKH� LQFHSWLRQ� DQG� UHTXLUHPHQWV� JDWKHULQJ� �HOLFLWDWLRQ��
SURFHVV�GXULQJ�D�SULRU�FODVV�VHVVLRQ��,Q�:HHN����WKH�WHDPV�SLWFKHG�
WKHLU�LGHDV�LQ�FODVV�WR�3XOLPRRG��/HLJH\��0LVKLPD��&&(�VWDII��DQG�
WKH�RWKHU�WHDPV��DQG�UHFHLYHG�SUHOLPLQDU\�IHHGEDFN��0LVKLPD�ZDV�
HVSHFLDOO\� KHOSIXO� KHUH� DV� VKH� SURYLGHG� HQFRXUDJHPHQW� DQG�
GHWDLOHG� FRQVWUXFWLYH� IHHGEDFN� RQ� WKH� SLWFKHV��:KLOH� DOO� SURMHFWV�
QHHGHG� WR� UHYROYH� DURXQG� WKH� FHQWUDO� WKHPH�RI� UDFLDO� LQMXVWLFH� LQ�
WKH�FULPLQDO� MXVWLFH�V\VWHP�� WKHUH�ZDV�VLJQLILFDQW�YDULDWLRQ� LQ� WKH�
SURMHFWV�SURSRVHG��DQG�PRVW�EXLOW�RQ�WKH�WHDP�PHPEHUV¶�LQWHUHVWV�
DQG� H[SHUWLVH�� 7DEOH� �� OLVWV� WKH� WKHPHV� RQ� ZKLFK� WKH� VWXGHQWV�
IRFXVHG��DQG�WKH�UHVXOWLQJ�SURMHFWV���

7DEOH����$SSOLFDWLRQV�'HYHORSHG�E\�WKH�&ROODERUDWLQJ�7HDPV�

3URMHFW�7KHPHV� $SSOLFDWLRQV�'HYHORSHG�
5DFLDO�'LVSDULWLHV�
DQG�&29,'����LQ�
1HZ�-HUVH\�3ULVRQV��

,QWHUDFWLYH�PDS�WKDW�VKRZV�UDFLDO�
GLVSDULWLHV�LQ�&29,'�LQIHFWLRQ�DPRQJ�WKH�
SULVRQ�SRSXODWLRQ��

5DFLDO�,QMXVWLFH�LQ�
5LVN�$VVHVVPHQW�
,QVWUXPHQWV��

,QWHUDFWLYH�TXL]�WR�KHOS�XVHUV�JDLQ�LQVLJKWV�
LQWR�WKHLU�RZQ�XQGHUVWDQGLQJ�DQG�ELDVHV�
UHODWHG�WR�UDFLDO�LQMXVWLFH��DQG�WKH�HIILFDF\�
RI�ULVN�DVVHVVPHQW�WRROV��

5DFLDO�%LDV�LQ�
,QFDUFHUDWLRQ�5DWHV�
LQ�1HZ�-HUVH\��

,QWHUDFWLYH�PDS�VKRZLQJ�WKH�QXPEHU�RI�
LQFDUFHUDWHG�SHUVRQV�LQ�GLIIHUHQW�
GHPRJUDSKLFV��

&ROODWHUDO�
&RQVHTXHQFHV�RI�
)HORQ\�&RQYLFWLRQ�

(QDEOHV�EORJ�SRVWV�RQ�OLYHG�H[SHULHQFHV�
WKDW�VKRZ�WKH�HIIHFWV�DQG�FROODWHUDO�
FRQVHTXHQFHV�RI�IHORQ\�FRQYLFWLRQV��H�J���
XQHPSOR\PHQW��ODFN�RI�KRXVLQJ�
RSSRUWXQLWLHV��DQG�GLVHQIUDQFKLVHPHQW���

3RVW�5HOHDVH�
(GXFDWLRQDO�DQG�
9RFDWLRQDO�6HUYLFHV��

5HVRXUFHV�IRU�WKRVH�UHOHDVHG�IURP�SULVRQ��
LQFOXGHV�VLJQ�XS�IRU�PDLOLQJ�OLVW�DQG�SRVWV�
RQ�OLYHG�H[SHULHQFHV����

,QFUHDVLQJ�
(PSOR\PHQW�
2SSRUWXQLWLHV��

(PSOR\PHQW�VLWH�IRU�LQGLYLGXDOV�ZLWK�DQ�
LQFDUFHUDWLRQ�KLVWRU\�ZLWK�D�IRFXV�RQ�
HPSOR\HUV�ZKR�DUH�RSHQ�WR�KLULQJ�MXVWLFH�
LQYROYHG�LQGLYLGXDOV��

%DLO�5HIRUP� 5HSRVLWRU\�RI�EDLO�LQIRUPDWLRQ��SHQGLQJ�
UHODWHG�ELOOV�DQG�SROLFLHV��VHDUFKDEOH�E\�
YDULRXV�FULWHULD���LQFOXGHV�IXQFWLRQDOLW\�WR�
HPDLO�OHJLVODWRUV�LQGLFDWLQJ�VXSSRUW�RU�
RSSRVLWLRQ��

/HJDO�$LG�IRU�
,QGLJHQW�'HIHQGDQWV��

6LWH�WR�FRQQHFW�LQGLYLGXDOV�QHHGLQJ�OHJDO�
UHSUHVHQWDWLRQ�ZLWK�OHJDO�DLG�YROXQWHHUV��

6RFLDO�(IIHFWV�RI�
,QFDUFHUDWLRQ��

)XQFWLRQDOLW\�WR�FRQWDFW�OHJLVODWRUV�WR�
VKDUH�LQIRUPDWLRQ�DERXW�WKH�VRFLDO�HIIHFWV�
RI�LQFDUFHUDWLRQ�

)HORQ\�
'LVHQIUDQFKLVHPHQW��

'LVFXVVLRQ�ERDUGV�IRU�WKLV�WRSLF��LQFOXGHV�
IXQFWLRQDOLW\�WR�HPDLO�OHJLVODWRUV�WR�
DGYRFDWH�IRU�FKDQJH��

,QMXVWLFH�LQ�WKH�
&ULPLQDO�-XVWLFH�
6\VWHP��

,QWHUDFWLYH�TXL]�WR�KHOS�XVHUV�JDLQ�LQVLJKWV�
LQWR�WKHLU�RZQ�XQGHUVWDQGLQJ�DERXW�UDFLDO�
LQMXVWLFH�LQ�WKH�FULPLQDO�MXVWLFH�V\VWHP��

7KH� LQVWUXFWRUV� DGDSWHG� VRPH� RI� WKH� FODVV� H[HUFLVHV� DQG�
GLVFXVVLRQ� WLPH� WR� PDNH� µWKHRU\�WR�SUDFWLFH¶� PRUH� DSSDUHQW�� E\�
FRQQHFWLQJ�FRQFHSWV�WDXJKW�LQ�FODVV�WR�WKH�SURMHFW��)RU�H[DPSOH��LQ�
6(� ZKHQ� OHDUQLQJ� DERXW� GHVLJQLQJ� HIIHFWLYH� V\VWHP� VHTXHQFH�
GLDJUDPV� �66'��� LQ� SDVW� VHPHVWHUV� WKHUH� ZDV� D� UHODWHG� H[HUFLVH�
IURP� WKH� WH[WERRN� IRU� VWXGHQWV� WR�JDLQ� VRPH�SUDFWLFH� LQ�GUDZLQJ�
WKHVH� GLDJUDPV�� ,Q� )DOO� ������ WKH� H[HUFLVH� ZDV�PRGLILHG� VR� WKDW�
LQVWHDG�RI� XVLQJ� D� WH[WERRN� H[DPSOH�� VWXGHQWV�ZRUNHG�ZLWK� WKHLU�
6(�WHDPPDWHV� WR�GHYHORS� WKH�66'�IRU�RQH�XVH�FDVH��GXULQJ�FODVV�
WLPH�� 3XOLPRRG� PHW� ZLWK� HDFK� WHDP� DQG� SURYLGHG� GHWDLOHG�
IHHGEDFN� WKDW� VWXGHQWV� FRXOG� WKHQ� DSSO\� WR� WKH� UHPDLQLQJ� 66'V�
GXULQJ� WKHLU� WHDP� PHHWLQJV� RXWVLGH� FODVV�� ,Q� 3(1�� LQ� RUGHU� WR�
GHYHORS� WKHLU� UHVHDUFK� VNLOOV� VR� WKDW� WKH\� FRXOG� LGHQWLI\� DQG�
GHVFULEH� FRQWHQW� WR� EH� XVHG� LQ� WKHLU� SURMHFWV�� VWXGHQWV� ZURWH� DQ�
LQGLYLGXDO� UHVHDUFK� SDSHU� IRU� WKHLU� SURMHFW� WRSLF�� 7KH� LQVWUXFWRUV�
XVHG�JURXS�GLVFXVVLRQ�WLPHV�WR�FKHFN�LQ�ZLWK�HDFK�WHDP�WR�HQVXUH�
WKDW�WKH\�ZHUH�RQ�WUDFN��DQG�WR�SURYLGH�JXLGDQFH�DQG�FODULILFDWLRQV�
DV� DSSURSULDWH�� ,Q� :HHN� ��� WKH� FROODERUDWLYH� PHHWLQJV� ZHUH�
GHGLFDWHG� WR� WHDPZRUN�� WR� IDFLOLWDWH� GHVLJQ� DQG� GHYHORSPHQW�� ,W�
ZDV�DOVR�DQRWKHU�RSSRUWXQLW\�IRU�3XOLPRRG�DQG�/HLJH\�WR�FKHFN�LQ�
ZLWK� HDFK� WHDP�� HVSHFLDOO\� PHPEHUV� IURP� WKH� RWKHU� FODVV�� WR�
DQVZHU� TXHVWLRQV� DQG� RIIHU� IHHGEDFN�� 6RPH� WHDPV� ZKR� KDG�
LPSOHPHQWHG�HDUO\�SURWRW\SHV�ZHUH�DEOH�WR�JHW�IHHGEDFN�RQ�WKHVH�
DV�ZHOO��7KH�WHDPV�FRQWLQXHG�WR�GHVLJQ�DQG�GHYHORS�WKHLU�SURMHFWV��
PHHWLQJ�RXWVLGH�RI�FODVV�WLPH�WR�PDNH�SURJUHVV���

,Q� :HHN� ���� 6(� VWXGHQWV� FRQGXFWHG� WHFKQLFDO� UHYLHZV� RQ�
HDFK� RWKHU¶V� SURMHFWV�� 'XULQJ� D� FROODERUDWLYH� FODVV� PHHWLQJ��
3XOLPRRG��/HLJH\��0LVKLPD�� DQG�&&(� VWDII� UHYLHZHG� SURWRW\SHV�
DQG� SURYLGHG� IHHGEDFN� WR� WKH� WHDPV�� LQ� SUHSDUDWLRQ� IRU� WKH� ILQDO�
SUHVHQWDWLRQV�ZKLFK�RFFXUUHG�LQ�:HHN�����$W�WKLV�WLPH�WKH�WHDPV�
GHPRQVWUDWHG�WKHLU�ILQDO�SURGXFWV�WR�0LVKLPD�DQG�WKHLU�FODVVPDWHV��
7KH� SUHVHQWDWLRQV� VKRZFDVHG� KRZ� WKH� FROODERUDWLRQ� LPSURYHG�
FRPSXWDWLRQDO� WKLQNLQJ�� WHFKQLFDO� VNLOOV�� DQG� XQGHUVWDQGLQJ� RI�
KRZ�WKHLU�GLVFLSOLQDU\�NQRZOHGJH�FDQ�EH�DSSOLHG� WR�DGGUHVV�UHDO�
ZRUOG�SUREOHPV��

7KH� IROORZLQJ�FRPPHQW� IURP�D�6(�VWXGHQW�XQGHUVFRUHV� WKLV�
SRLQW��³3HUVRQDOO\�� LW� WRRN�D�ZKLOH� WR�XQGHUVWDQG�KRZ� WKH� VRFLDO�
LVVXH�DQG�FRPSXWDWLRQDO�WKLQNLQJ�ZRXOG�SOD\�RXW��,�ZDV�FRQIXVHG�
EHFDXVH�SULRU� WR� WKLV� FODVV�� ,�KDG�PRVWO\�XVHG�P\� FRPSXWDWLRQDO�
VNLOOV�IRU�ORJLFDO�SUREOHPV�UDWKHU�WKDQ�UHDO�ZRUOG�LVVXHV��<HW��WKHQ�
,�UHDOL]HG�WKDW�FRPSXWDWLRQDO�WKLQNLQJ�DQG�WKH�QHHGV�RI�SHRSOH�DUH�
HYHU\ZKHUH�DURXQG�PH��,�QHYHU�JUDVSHG�WKDW�LGHD�XQWLO�,�VWDUWHG�WR�
EXLOG�WKH�DSS��:KLOH�EXLOGLQJ�WKH�DSS��ZH�QHYHU�UHDOO\�KDG�WR�VROYH�
>DQ\@�PDWKHPDWLFDO�SUREOHPV��UDWKHU�DGGUHVV�WKRVH�RI�WKH�XVHUV��,�
UHDOL]HG�WKDW�WKH�DSS�KDG�WR�EHFRPH�VRPHWKLQJ�DFFHVVLEOH��XVDEOH��
DYDLODEOH��DQG�UHOLDEOH�WR�WKH�XVHUV��7KLV�ZDV�DOVR�D�SUREOHP��EXW�
MXVW� D� GLIIHUHQW� NLQG� DQG� GLIIHUHQW� ODQJXDJHV� DQG� PHWKRGV� ZHUH�
XVHG�WR�VROYH�LW��6LPLODUO\��ZKHQ�DQDO\]LQJ�DQG�DGGUHVVLQJ�DQRWKHU�
VRFLDO� LVVXH�� ,�ZRXOG�KDYH� WR� ORRN�DW� WKH� LQWHQGHG�SXUSRVH�RI�P\�
DSS�� LWV� IXQFWLRQV�� DQG� KRZ� WKH�XVHU� FDQ� XVH� LW�´� � 3(1� VWXGHQWV�
DOVR� FDPH� WR� XQGHUVWDQG� WKH� EHQHILWV� RI� DSSO\LQJ� FRPSXWDWLRQDO�
WKLQNLQJ� WR� DGGUHVV� VRFLDO� LVVXHV�� DV� HYLGHQFHG� LQ� WKH� IROORZLQJ�
VWDWHPHQW�� ³$V� D� FULPLQRORJ\� PDMRU� DQG� D� FRPSXWHU� VFLHQFH�
PLQRU�� ,� KRSH� WR� XWLOL]H� P\� NQRZOHGJH� RI� WHFKQRORJ\� DQG�
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NQRZOHGJH� RI� LVVXHV� ZLWK� WKH� FXUUHQW� FULPLQDO� MXVWLFH� V\VWHP� WR�
KHOS� IL[� WKHVH� LVVXHV� LQ� WKH� IXWXUH��7KLV�SURMHFW�ZDV� WKH� >SHUIHFW@�
H[DPSOH�RI�WKDW�EHFDXVH�,�ZDV�DEOH�WR�EXLOG�DQ�HDVLO\�>DFFHVVLEOH@�
ZHE� DSSOLFDWLRQ� WKDW� GLVFXVVHV� WKH� LVVXHV� ZLWK� WKH� V\VWHP� DQG�
DOORZV�SHRSOH�WR�JHW�LQYROYHG�´�

'XULQJ� WKH� ODVW� ZHHN� RI� WKH� VHPHVWHU� �:HHN� ����� VWXGHQWV�
VXEPLWWHG�WKHLU�ILQDO�SURMHFW�UHSRUW�DQG�LQGLYLGXDO�UHIOHFWLRQV��7KH�
ODWWHU�FRQVLVWHG�RI�RSHQ�HQGHG�TXHVWLRQV�WKDW�DVNHG�VWXGHQWV�WR��
�� ,GHQWLI\� DQG� DVVHVV� WKHLU� RZQ� DQG� WKHLU� WHDP� PHPEHUV¶�
SULPDU\�UHVSRQVLELOLWLHV�DQG�FRQWULEXWLRQV�WR�WKH�SURMHFW���

�� 5HIOHFW� RQ� WKH� H[SHULHQFH� RI� XWLOL]LQJ� GLVFLSOLQDU\� H[SHUWLVH�
WR� KHOS� WKH� FRPPXQLW\�� DQG� ZRUNLQJ� ZLWK� WHDPPDWHV� IURP�
GLIIHUHQW�GLVFLSOLQDU\�EDFNJURXQGV��

�� &RQVLGHU� KRZ� WKH� FRQFHSWV� OHDUQHG� LQ� WKHLU� GLVFLSOLQH�
VSHFLILF� FRXUVH� ZHUH� DSSOLHG� LQ� WKH� SURMHFW�� DQG� ZKDW� WKH\�
OHDUQHG�DERXW�WKH�RWKHU�GLVFLSOLQH��

7KH� VWXGHQW� FRPPHQWV� FRQWDLQHG� LQ� WKLV� UHSRUW� ZHUH� WDNHQ�
IURP� WKHVH� LQGLYLGXDO� UHIOHFWLRQV�� %HQHILWV� WR� VWXGHQW� OHDUQLQJ�
ZHUH�DVVHVVHG�V\VWHPDWLFDOO\�DQG�DUH�GLVFXVVHG�LQ�VHFWLRQ������

�� /HVVRQV�/HDUQHG�

���� :KDW�:RUNHG�:HOO��5HFRPPHQGHG�3UDFWLFHV��
������ 7HDPZRUN� DQG� &ROODERUDWLRQ�� 7KH� SURMHFW� ZDV� D�

VXFFHVVIXO�FROODERUDWLRQ�IRU�DOO�LQYROYHG��$�FRPPRQ�WKHPH�LQ�WKH�
LQGLYLGXDO� UHIOHFWLRQV� ZDV� KRZ� ZHOO� WKH� WHDPV� ZRUNHG� WRJHWKHU��
GHVSLWH� WKH� REVWDFOHV� SRVHG�E\� WKH� UHPRWH� OHDUQLQJ� HQYLURQPHQW��
6WXGHQWV� IHOW� WKDW� WKH\� ZHUH� DEOH� WR� OHYHUDJH� WKHLU� LQGLYLGXDO�
VWUHQJWKV�LQ�WKH�FUHDWLRQ�RI�D�PHDQLQJIXO��FROODERUDWLYH�SURMHFW��DV�
UHIOHFWHG�LQ�WKLV�FRPPHQW��³%\�ZRUNLQJ�LQ�D�WHDP�VHWWLQJ��ZH�ZHUH�
DEOH�WR�OHDUQ�DERXW�HDFK�RI�RXU�VWUHQJWKV�DQG�ZHDNQHVVHV�DQG�WR�
XVH� WKHP� WR� RXU� DGYDQWDJH�� %\� DVVLJQLQJ� HDFK� RI� >XV@� WR� RXU�
VWURQJHVW�VNLOO�>DUHDV@��ZH�ZHUH�DEOH�WR�JLYH�RXU�DOO�LQ�HDFK�RI�RXU�
WDVNV�´�$QRWKHU� VWXGHQW�FRPPHQWHG� WKDW� WKH� ILQDO�SURGXFW�³LV�DQ�
H[FHOOHQW� GLVSOD\� RI� >HYHU\RQH¶V@� FRPPLWPHQW� WR� WKH� SURMHFW� DQG�
KDUG� ZRUN�� :H� KDG� D� JUHDW� JURXS� DQG� ZH� PDGH� WLPH� WR� ZRUN�
WKLQJV�>RXW@�DQG�KHOS�RQH�DQRWKHU�ZKHQ�LQ�QHHG�´��

3XOLPRRG�DQG�/HLJH\�ZHUH�LQ�UHJXODU�FRPPXQLFDWLRQ�SULRU�WR�
WKH�VHPHVWHU�WR�GHYHORS�WKH�SURMHFW�GHWDLOV�DQG�WLPHOLQH��7R�HQVXUH�
WKDW�VWXGHQWV�KDG�VXIILFLHQW�NQRZOHGJH� WR�FRPSOHWH�HDFK� LWHUDWLYH�
WDVN�RI�WKH�SURMHFW��WKH�RYHUDOO�VFKHGXOH�RI�WRSLF�FRYHUDJH�LQ�ERWK�
FODVVHV� ZDV� DOLJQHG� ZLWK� WKH� SURMHFW� WLPHOLQH�� 3XOLPRRG� DQG�
/HLJH\�PHW�UHJXODUO\�WKURXJKRXW�WKH�VHPHVWHU�WR�GLVFXVV�SURJUHVV�
RQ� WKH� FROODERUDWLYH�SURMHFWV�� LVVXHV� WKDW� HPHUJHG�� DQG� VWUDWHJLHV�
WR� DGGUHVV� WKHP�� 7KH\� JUDGHG� WKH� GHOLYHUDEOHV� WRJHWKHU�� PDNLQJ�
WKH�SURFHVV�PRUH�HIILFLHQW�DQG�HTXLWDEOH�DFURVV�WHDPV���

������ (QJDJHG� &RPPXQLW\� 3DUWQHU�� 7KH� SURMHFW� EHQHILWHG�
LPPHQVHO\�IURP�KDYLQJ�D�NQRZOHGJHDEOH�DQG�HQJDJHG�FRPPXQLW\�
SDUWQHU�ZKR� HQFRXUDJHG� DQG� LQVSLUHG� WKH� VWXGHQWV�� DQG�SURYLGHG�
WKHP� ZLWK� YDOXDEOH� IHHGEDFN� DV� WKH\� GHYHORSHG� WKHLU� SURMHFWV��
0LVKLPD�ZDV�DQ� LGHDO�SDUWQHU� IRU�YDULRXV� UHDVRQV��)LUVW�� VKH�ZDV�
ZHOO�LQIRUPHG�DERXW�UDFLDO�LQMXVWLFH�LQ�WKH�FULPLQDO�MXVWLFH�V\VWHP��
SDUWLFXODUO\�LQ�WKH�VWDWH��6HFRQG��VKH�ZDV�D�IRUPHU�HGXFDWRU��DQG�DV�
VXFK�� EURXJKW� H[SHULHQFH� LQ�� DQG� SDVVLRQ� IRU�� ZRUNLQJ� ZLWK�
VWXGHQWV��6KH�SURYLGHG�IHHGEDFN�LQ�D�YHU\�JHQWOH�DQG�FRQVWUXFWLYH�

PDQQHU�� SURYLGLQJ� FOHDU� UDWLRQDOH� IRU� KHU� FRPPHQWV�� 7KLV�
UHVRQDWHG�ZHOO�ZLWK�WKH�VWXGHQWV��DV�GHPRQVWUDWHG�E\�WKLV�VWXGHQW¶V�
UHPDUN��³>0LVKLPD
V@� IHHGEDFN� ZDV� YHU\� KHOSIXO� DV� ZHOO� DV� VKH�
VXJJHVWHG� VRPH� ZD\V� RU� PHWKRGV� ZH� FDQ� XVH� WR� PDNH� VXUH� RXU�
WRSLF� JHWV� WKH� DWWHQWLRQ� LW� QHHGV�´� 7KLUG�� VKH� KDG� SURIHVVLRQDO�
ZRUN�H[SHULHQFH�LQ�ERWK�GLVFLSOLQHV��DQG�WKLV�FDPH�DFURVV�FOHDUO\�
LQ� KHU� LQWHUDFWLRQV� ZLWK� WKH� VWXGHQWV�� DV� VKH� SURPSWHG� WKHP� WR�
H[DPLQH�WKH�LVVXHV�PRUH�GHHSO\�DQG�IURP�D�YDULHW\�RI�SHUVSHFWLYHV�
DV� UHIOHFWHG� LQ� WKLV� VWXGHQW¶V� FRPPHQW�� ³$OVR� PHHWLQJ� ZLWK�
0LVKLPD�DQG�RWKHU� VWDNHKROGHUV� HQFRXUDJHG� VWXGHQWV� WR�DFWLYHO\�
WKLQN� DERXW� LPSOLFDWLRQV� RI� FULPLQDO� MXVWLFH� LVVXHV� >IRU� MXVWLFH�
LQYROYHG�LQGLYLGXDOV@�´�

������6WUXFWXUH�DQG�&UHDWLYLW\��7KH�SURMHFW�ZDV�D�JRRG�EOHQG�
RI�VWUXFWXUH�DQG�FUHDWLYLW\��$OO�WHDPV�QHHGHG�WR�LWHUDWLYHO\�SURGXFH�
D� ILQDO� SURMHFW� WKDW� FRQWDLQHG� WKH� UHTXLUHG� HOHPHQWV�� 7KH\� ZHUH�
IUHH�WR�H[SORUH�DQ�LVVXH�RI�LQWHUHVW�WR�WKHP��DV�ORQJ�DV�LW�SHUWDLQHG�
WR� UDFLDO� LQMXVWLFH� LQ� WKH� FULPLQDO� MXVWLFH� V\VWHP�� 7KH\� DOVR� KDG�
OLFHQVH� WR� EH� PRUH� FUHDWLYH� LQ� KRZ� FRQWHQW� DQG� DQDO\VHV� ZHUH�
SUHVHQWHG�WR�WKH�XVHUV��$JHQGDV�IRU�WKH�QRQ�FROODERUDWLYH�VHVVLRQV�
�L�H���ZKHQ� WKH�FODVVHV�PHW� VHSDUDWHO\��DQG�FROODERUDWLYH� VHVVLRQV�
�L�H���ZKHQ�WKH�FODVVHV�PHW� WRJHWKHU���DQG�H[HUFLVHV�ZHUH�SODQQHG�
LQ�DGYDQFH��3XOLPRRG�DQG�/HLJH\�SURYLGHG�VLJQLILFDQW�VFDIIROGLQJ�
DQG� VXSSRUW� WR� WKH� VWXGHQWV� WKURXJKRXW� WKH�SURMHFW��)RU� H[DPSOH��
WKH� WZR� FODVVHV� ZHUH� JLYHQ� D� VKDUHG� PRGXOH� RQ� &DQYDV�� WKH�
OHDUQLQJ� PDQDJHPHQW� V\VWHP�� DQG� DOO� PDWHULDOV� UHOHYDQW� WR� WKH�
SURMHFW� ZHUH� SRVWHG� KHUH�� 6WXGHQWV� UHVSRQGHG� SRVLWLYHO\� WR� WKLV�
DSSURDFK��LQ�WKH�ZRUGV�RI�RQH�VWXGHQW��³7KLV�SURMHFW�ZDV�ODLG�RXW�
YHU\�WKRURXJKO\�RQ�>&@DQYDV�DQG�WKH�WKLQJV�WKDW�PLJKW�KDYH�EHHQ�
VOLJKWO\� FRQIXVLQJ�� >WKH� SURIHVVRUV@� DQG� P\� WHDP�PHPEHUV� ZHUH�
DEOH�WR�FODULI\�IRU�PH�´�(DFK�WHDP�ZDV�DVVLJQHG�D�YLUWXDO�PDFKLQH�
�90�� SUH�ORDGHG�ZLWK� WKH� HQYLURQPHQW� QHHGHG� IRU� GHYHORSPHQW��
6(� VWXGHQWV� ZHUH� JLYHQ� WHFKQLFDO� WXWRULDOV� DQG� GHWDLOHG�
LQVWUXFWLRQV�RQ�XVLQJ� WKH�90�DQG� WRROV��9HUVLRQ�FRQWURO�ZLWK�JLW�
ZDV� H[SODLQHG� WR� 6(� VWXGHQWV�� ZKLOH� *LW+XE¶V� FROODERUDWLRQ�
IHDWXUHV�ZHUH� H[SODLQHG� WR� ERWK� FODVVHV� GXULQJ� D� FRPELQHG� FODVV�
VHVVLRQ�� 7KH� *LW+XE� WXWRULDO� HPSRZHUHG� 3(1� VWXGHQWV� WR�
FRQWULEXWH� VLJQLILFDQWO\� WR� PDQDJLQJ� WKH� UHSRVLWRULHV�� LQFOXGLQJ�
FUHDWLQJ� PLOHVWRQHV� DQG� VXEPLWWLQJ� LVVXHV�� DV� HYLGHQFHG� E\� WKH�
FRPPHQW�� ³7KH� H[SODQDWLRQ� RI� *LW+XE� E\� >3XOLPRRG@� JUHDWO\�
KHOSHG�PH� DV� LW� JXLGHG�PH� WKURXJK� WKH�ZRUNLQJV� RI� WKH� VLWH� DQG�
HQFRXUDJHG�PH�WR�XVH�LW�PRUH�´��

������8QGHUVWDQGLQJ�WKH�'RPDLQ��7KH�FRPPRQ�UHDGLQJV�DQG�
OHFWXUHV�SURYLGHG�HDUO\� LQ� WKH�VHPHVWHU�ZHUH�KHOSIXO� LQ�SURYLGLQJ�
FRQWH[W�DQG�IRXQGDWLRQDO�LQIRUPDWLRQ�IRU�WKH�SURMHFWV��7ZR�UHODWHG�
WKHPHV� WKDW� HPHUJHG� IURP� WKH� VWXGHQW� UHIOHFWLRQV� ZHUH� WKDW�
VWXGHQWV�ZHUH� QRW� IXOO\� DZDUH� RI� WKH� SURIRXQG� UDFLDO� LQMXVWLFH� LQ�
WKH�FULPLQDO� MXVWLFH�V\VWHP��DQG�ZK\�LW� LV�LPSRUWDQW� IRU�HYHU\RQH�
WR� EHFRPH� LQYROYHG� LQ� DGGUHVVLQJ� WKH� LVVXH�� )RU� H[DPSOH�� RQH�
VWXGHQW� FRPPHQWHG�� ³,W� ZDV� UHDOO\� LQWHUHVWLQJ� WR� JHW� D� EHWWHU�
XQGHUVWDQGLQJ�RI� ULVN� DVVHVVPHQW� WRROV� DQG�ZK\� WKH\�DUH� VXFK�D�
SUREOHP�´� 2WKHU� VWXGHQWV� FRPPHQWHG�� ³>7KLV@� LV� D� PDMRU� LVVXH�
WKDW� ZH� DUH� H[SHULHQFLQJ� DV� D� QDWLRQ� WKDW� ,� KDG� QRW� DV� PXFK�
LQIRUPDWLRQ� DERXW� SULRU� WR� WKLV� FODVV�´� DQG� ³,� XQGHUVWDQG� ELDV�
EHWWHU�� ,� XQGHUVWDQG� WKDW� WKH� FDUGV� DUH� UHDOO\� VWDFNHG� DJDLQVW�
SHRSOH�RI�FRORU� IURP� WKH�YHU\�EHJLQQLQJ�RI�HQWHULQJ� WKH�FULPLQDO�



$�3URMHFW�%DVHG�&ROODERUDWLRQ�EHWZHHQ�6RIWZDUH�(QJLQHHULQJ�DQG�
&ULPLQRORJ\�6WXGHQWV�
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MXVWLFH� V\VWHP� DQG� WKDW� WKLV� KDV� SUHYDLOHG� DQG� ZLOO� FRQWLQXH� WR�
SUHYDLO�XQWLO�WKHUH
V�LQWHUYHQWLRQ�´�

������ *UDGH� 'LVWULEXWLRQ� DQG� *UDGLQJ� 6WUDWHJ\�� 7R�
HQFRXUDJH�VWXGHQWV�LQ�ERWK�FRXUVHV�WR�GHYRWH�D�VLPLODU�DPRXQW�RI�
HIIRUW�RQ�WKH�FROODERUDWLYH�SURMHFW��WKH�ILQDO�SURMHFW�JUDGH�ZDV�WKH�
VDPH� LQ� ERWK� FODVVHV�� %OXP� >�@� DUJXHV� WKDW� JUDGLQJ� VWXGHQWV�
XQGHUPLQHV� OHDUQLQJ�� 7R� HPSKDVL]H� FROODERUDWLRQ� RYHU�
FRPSHWLWLYHQHVV��DQG�GHHS�OHDUQLQJ��FUHDWLYLW\�DQG�ULVN�WDNLQJ�RYHU�
IROORZLQJ� LQVWUXFWLRQV�� JUDGHV� ZHUH� QRW� DWWDFKHG� WR� LQWHULP�
GHOLYHUDEOHV�� ,QVWHDG��GHWDLOHG� IHHGEDFN�ZDV�SURYLGHG� WKURXJKRXW�
WKH� VHPHVWHU� LQ� PXOWLSOH� ZD\V�� LQFOXGLQJ� ZULWWHQ� IHHGEDFN� IURP�
ERWK�3XOLPRRG�DQG�/HLJH\��DQG�YHUEDO� IHHGEDFN�RIIHUHG�E\� HDFK�
LQGLYLGXDO� LQVWUXFWRU� WR� DOO� PHPEHUV� RI� WKH� WHDP� GXULQJ� D�
FROODERUDWLYH� VHVVLRQ� RU� WR� WKH� VWXGHQWV� LQ� KHU� RZQ� GLVFLSOLQH�
VSHFLILF� FRXUVH� LQ� D� QRQ�FROODERUDWLYH� VHVVLRQ�� (DFK� WHDP� ZDV�
H[SHFWHG� WR�UHIOHFW�RQ� WKH�IHHGEDFN�DQG�UHYLVH� WKH�SURMHFW� IRU� WKH�
QH[W� LWHUDWLRQ��7KH�ILQDO�JUDGH�IRU� WKH� WHDP�ZDV�EDVHG�RQ�FULWHULD�
VXFK�DV� WKH�YDOXH� WKH�SURMHFW�SURYLGHG� WR� WKH�FRPPXQLW\�SDUWQHU��
WKH�FROODERUDWLRQ�ZLWKLQ�WKH�WHDP��DQG�HIIRUW�SXW�LQWR�UHYLVLQJ�WKH�
SURMHFW� EDVHG� RQ� IHHGEDFN�� 7R� DYRLG� WKH� ³IUHH�ULGHU´� SUREOHP��
H[SHFWDWLRQV� IRU� LQGLYLGXDO� HIIRUW� ZHUH� FOHDUO\� RXWOLQHG� LQ� WKH�
RULJLQDO� SURMHFW� GRFXPHQW�� $Q\� VWXGHQW� ZKR� GLG� QRW� FRQWULEXWH�
VLJQLILFDQWO\� WR� WKH� SURMHFW�� LQFXUUHG� D� UHGXFWLRQ� LQ� WKH� ILQDO�
SURMHFW� JUDGH�� 3XOLPRRG� DQG� /HLJH\� DOVR� UHOLHG� RQ� WKHLU� RZQ�
REVHUYDWLRQV�� VWXGHQW� VHOI�DVVHVVPHQW�� DQG� WHDP� PHPEHUV¶�
IHHGEDFN�ZKHQ�GHWHUPLQLQJ�ILQDO�LQGLYLGXDO�JUDGHV���

,Q� WKH� ILQDO� UHIOHFWLRQ�� VWXGHQWV� ZHUH� DVNHG� WKH� IROORZLQJ�
TXHVWLRQV�WR�JDXJH�LQGLYLGXDO�FRQWULEXWLRQV��
�� :KDW�ZHUH�\RXU�SULPDU\�UHVSRQVLELOLWLHV"�
�� 'LG�\RX�PHHW�DOO�\RXU�UHVSRQVLELOLWLHV"�
�� :KDW�ZHUH�WKH�SULPDU\�UHVSRQVLELOLWLHV�RI�HDFK�WHDPPDWH"�
�� 'LG�HDFK�WHDPPDWH�PHHW�DOO�WKHLU�UHVSRQVLELOLWLHV"�
�� :KR�ZDV�WKH�SURMHFW�WHDP�OHDGHU�IRU�HDFK�LWHUDWLRQ��L�H���ZKR�
NHSW�WKH�WHDP�RQ�WUDFN��VFKHGXOHG�PHHWLQJV��HWF��"�,I�GLIIHUHQW�
VWXGHQWV�ILOOHG�WKLV�UROH�LQ�GLIIHUHQW�VWDJHV��VSHFLI\��

�� :KR�ZDV�WKH�SURMHFW¶V�SULPDU\�*LW+XE�UHSRVLWRU\�PDQDJHU"�
�� +RZ�PXFK�GLG�HDFK�SHUVRQ�FRQWULEXWH� WR� WKH�RYHUDOO�SURMHFW�
�DV�D�SHUFHQWDJH�RI�WKH�ZKROH�"�>VHOI�DQG�HDFK�WHDPPDWH@��

$QRWKHU� VHW� RI� TXHVWLRQV� UHTXLUHG� VWXGHQWV� WR� UHIOHFW� RQ� WKH�
H[SHULHQFH� RI� ZRUNLQJ� RQ� D� VRFLDOO\� UHOHYDQW� SURMHFW�� WR� DSSO\�
GLVFLSOLQDU\�NQRZOHGJH�DQG�DV�SDUW�RI�D�FROODERUDWLYH�WHDP��7KH\�
ZHUH� DVNHG� WR� H[SODLQ� KRZ� WKH\� EHWWHU� XQGHUVWRRG� HDFK� RI� WKH�
LWHPV�LQ�WKH�OLVW�EHORZ��DV�D�UHVXOW�RI�ZRUNLQJ�RQ�WKH�SURMHFW���
�� 6LJQLILFDQFH�RI�VRFLDO�LVVXHV��
�� +RZ� \RX� FDQ� DQDO\]H� DQG� DGGUHVV� VRFLDO� LVVXHV� XVLQJ�
FRPSXWDWLRQDO�WKLQNLQJ��

�� +RZ� \RX� FDQ� FRQWULEXWH� \RXU� GLVFLSOLQDU\� H[SHUWLVH� WR� KHOS�
WKH�FRPPXQLW\��

�� +RZ� WR� ZRUN� ZLWK� WHDPPDWHV� IURP� GLIIHUHQW� GLVFLSOLQDU\�
EDFNJURXQGV��

�� +RZ�WR�DSSO\�FRQFHSWXDO�XQGHUVWDQGLQJ�LQ�D�SUDFWLFDO�VHWWLQJ���
�� 2WKHU��DGG�DQ\WKLQJ�QRW�OLVWHG�DERYH���

6WXGHQWV�ZHUH�DOVR�DVNHG�WR�LGHQWLI\�FRXUVH�VSHFLILF�FRQFHSWV�
WKH\� OHDUQHG�DQG�XQGHUVWRRG�EHWWHU�� DV�ZHOO�DV�ZKDW� WKH\� OHDUQHG�
DERXW� WKH�RWKHU� GLVFLSOLQH� WKURXJK� WKH� H[SHULHQFH� RI�ZRUNLQJ� RQ�
WKH� FROODERUDWLYH� SURMHFW�� 7KHVH� TXHVWLRQV�ZHUH� DOLJQHG�ZLWK� WKH�
OHDUQLQJ�RXWFRPHV�IRU�WKH�WZR�FRXUVHV��

8OWLPDWHO\��WKH�WHDPV�ZHUH�VXFFHVVIXO�LQ�IXOILOOLQJ�WKH�SURMHFW�
UHTXLUHPHQWV� DQG� PRVW� WHDPV� UHFHLYHG� DQ� µ$¶� RQ� WKHLU� SURMHFWV��
0RUH� LPSRUWDQWO\�� JLYHQ� WKH� JRDO� RI� D� PXWXDOO\� EHQHILFLDO�
SDUWQHUVKLS� LQ�&(/��0LVKLPD�ZDV�YHU\� LPSUHVVHG�ZLWK� WKH�HIIRUW�
SXW� LQ� E\� WKH� VWXGHQWV� DQG� H[SUHVVHG� LQWHUHVW� LQ� LQFOXGLQJ� VRPH�
WHDPV¶�DSSOLFDWLRQV�RQ�WKH�RUJDQL]DWLRQ¶V�ZHEVLWH��

���� &KDOOHQJHV�)DFHG��
������ 5HPRWH� /HDUQLQJ�� $V� D� UHVXOW� RI� WKH� &29,'����

SDQGHPLF�� DOO� FODVVHV� DW� 7&1-� ZHUH� RQOLQH� LQ� )DOO� ������ 7KH�
UHVXOWLQJ� UHPRWH� PRGDOLW\� RI� LQVWUXFWLRQ� SRVHG� FKDOOHQJHV� IRU�
FROODERUDWLRQ� DQG� WKH� SURMHFWV�� 2QH� VWXGHQW� GHVFULEHG� WKH�
FKDOOHQJHV� WKDW� WKHLU� WHDP� IDFHG�� ³%HLQJ� RQOLQH� PDGH� LW� PXFK�
KDUGHU� WR� PHHW� ���� DQG� NHHS� HDFK� RWKHU� DFFRXQWDEOH�´� 6RPH�
VWXGHQWV� GLG� QRW� LQLWLDOO\� KDYH� WKH� WHFKQRORJ\� UHTXLUHG� WR� EH�
VXFFHVVIXO� LQ�DQ�RQOLQH�FODVV��DQG� WKH\�KDG�QRW�\HW� UHTXHVWHG� WKLV�
IURP� 7&1-¶V� ORDQHU� SURJUDP� WKDW� KDG� EHHQ� VHW� XS� WR� SURYLGH�
WHFKQLFDO� UHVRXUFHV�GXULQJ� WKH�SDQGHPLF��:KLOH� WKH�SK\VLFDO�DQG�
PHQWDO� KHDOWK� RI� VWXGHQWV� ZDV� WKH� WRS� FRQFHUQ�� WKH� GLVUXSWLRQ�
EURXJKW�DERXW�E\�WKH�SDQGHPLF�KDG�LPSOLFDWLRQV�IRU�VWXGHQW�IRFXV�
DQG� HQJDJHPHQW�� DQG� QHJDWLYHO\� LPSDFWHG� WKH� DELOLW\� RI� VRPH�
VWXGHQWV� WR� IXOO\� SDUWLFLSDWH� DQG� NHHS� XS� ZLWK� WKH� SURMHFW�
DVVLJQPHQWV�� 6RPH� VWXGHQWV� FRQWUDFWHG� &29,'���� DQG� QHHGHG�
WLPH�WR�UHFRYHU��2WKHUV�ZRUNHG�IXOO�WLPH�WR�VXSSRUW�WKHLU�IDPLOLHV�
RU�KDG�WR�FDUH�IRU�WKHLU�\RXQJHU�VLEOLQJV�WR�HQDEOH�WKHLU�SDUHQWV�WR�
ZRUN�� 7KH� WHDPV� QHYHU� PHW� LQ�SHUVRQ�� PHDQLQJ� WKDW� DOO� JURXS�
ZRUN� ZDV� FRPSOHWHG� YLUWXDOO\�� 5DSSRUW�� ERWK� LQ� WHUPV� RI� WKH�
FODVVHV�DQG�WHDPV��PD\�KDYH�EHHQ�PRUH�GLIILFXOW�WR�HVWDEOLVK�LQ�D�
YLUWXDO� VHWWLQJ� >��@�� 7KH� LQVWUXFWRUV� DOVR� IDFHG� ORJLVWLFDO�
FKDOOHQJHV�� $� VLPSOH� EXW� VDOLHQW� RQH� ZDV� WKDW� SURIHVVRUV�� &&(�
VWDII�� DQG� 0LVKLPD� QHHGHG� WR� PRYH� IURP� RQH� =RRP� EUHDNRXW�
URRP� WR� WKH� QH[W� LQ� RUGHU� WR� SURYLGH� IHHGEDFN� WR� HDFK� WHDP��
+RZHYHU�� EHIRUH� WKH� =RRP� XSGDWH�� PHHWLQJ� SDUWLFLSDQWV� GLG� QRW�
KDYH�WKH�DXWRQRP\�WR�PRYH�WKHPVHOYHV��$V�D�UHVXOW��3XOLPRRG�KDG�
WR� DFW� DV� D�GLVSDWFKHU� DQG�PRYH� LQGLYLGXDOV� IURP� URRP� WR� URRP��
OLPLWLQJ� KHU� RZQ� DELOLW\� WR� MRLQ� EUHDNRXW� URRPV� DQG� SURYLGH�
IHHGEDFN�WR�WKH�WHDPV���

������ &RPPXQLFDWLRQ� DQG� 'LYLVLRQ� RI� /DERU� %HWZHHQ�
'LVFLSOLQHV�� $V� HYLGHQFHG� E\� VWXGHQW� IHHGEDFN� DQG� WKH� RYHUDOO�
TXDOLW\�RI�WKH�SURMHFWV��WKH�FROODERUDWLRQV�ZHUH�ODUJHO\�VXFFHVVIXO��
*LYHQ�WKHLU�SURILFLHQFLHV��3(1�VWXGHQWV�WRRN�WKH�OHDG�LQ�VXSSO\LQJ�
WKH�ZULWWHQ�FRQWHQW�RI�WKH�FRPSXWHU�DSSOLFDWLRQV��DQG�6(�VWXGHQWV�
WRRN� WKH� OHDG� LQ� WKH� GHVLJQ� DQG� GHYHORSPHQW� RI� WKH� DSSOLFDWLRQ��
2YHUDOO�� WKLV� DUUDQJHPHQW� ZRUNHG� ZHOO�� DV� UHIOHFWHG� LQ� WKH�
IROORZLQJ� VWDWHPHQW� IURP� D� 3(1� VWXGHQW� WKDW� HQFDSVXODWHV� WKH�
YDOXH� RI� D� FURVV�GLVFLSOLQDU\� FROODERUDWLRQ�� ³<RX� DUH� UHZDUGHG�
ZLWK�WHDPPDWHV�ZKR�KDYH�H[SHULHQFH�LQ�DUHDV�WKDW�RWKHUV�>RU�\RX@�
GR� QRW�´� +RZHYHU�� /HLJH\� UHIOHFWV� WKDW� WKLV� FROODERUDWLRQ� PD\�
KDYH�EHQHILWWHG� IXUWKHU� LI� WKH� UROH�RI� WKH�3(1�VWXGHQWV� KDG�EHHQ�
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DUWLFXODWHG� PRUH� WKRURXJKO\�� HVSHFLDOO\� LQ� WKH� HDUO\� LWHUDWLRQV�
GXULQJ�DQDO\VLV�DQG�GHVLJQ��$�FOHDUHU�H[SUHVVLRQ�RI�WKH�GLYLVLRQ�RI�
ODERU� FRXOG� KDYH� DPHOLRUDWHG� WKH� SHUFHSWLRQ� �IURP� ERWK� VHWV� RI�
VWXGHQWV��WKDW�6(�VWXGHQWV�KDG�JUHDWHU�SURMHFW�UHVSRQVLELOLWLHV�DQG�
WKH� 3(1� VWXGHQWV� ODFNHG� NQRZOHGJH� RI� KRZ� WR� DFFRPSOLVK� WKH�
WDVNV� RI� HDFK� LWHUDWLRQ�� 2QH� 3(1� VWXGHQW� FRPPHQWHG�� ³7KH�
ELJJHVW�LVVXHV�ZH�IDFHG�ZHUH�UHDOO\�ZRUNLQJ�DV�D�JURXS��,�IHHO�OLNH�
ZH� GLG� QRW� FRPPXQLFDWH� PXFK� DV� D� JURXS� DW� WKH� EHJLQQLQJ�
HVSHFLDOO\�� :H� UHDOO\� RQO\� ZRUNHG� WRJHWKHU� ZKHQ� ZH� KDG� WR� LQ�
FODVV� «� ,� FRXOG� KDYH� WDNHQ� WKH� LQLWLDWLYH� WR� UHDFK� RXW� DQG� DVN�
TXHVWLRQV�DQG�EH�PRUH�LQYROYHG�HDUOLHU�´��

%XLOGLQJ� RQ� WKH� DERYH� 3(1� VWXGHQW¶V� FRPPHQW�� HIIHFWLYH�
FRPPXQLFDWLRQ�LV�DQ�LPSRUWDQW�FRPSRQHQW�RI�DQ\�JURXS¶V�VXFFHVV�
EXW� HVSHFLDOO\� ZLWK� LQWHUGLVFLSOLQDU\� WHDPZRUN�� DV� QRWHG� LQ� WKH�
IROORZLQJ� 6(� VWXGHQW¶V� UHPDUN�� ³&RPPXQLFDWLRQ� LV� WKH� PRVW�
LPSRUWDQW� IDFWRU� WR� ZRUN� ZLWK� WHDPPDWHV� IURP� GLIIHUHQW�
EDFNJURXQGV�´� $� 3(1� VWXGHQW� DJUHHG� DQG� VXJJHVWHG� PXWXDO�
UHVSHFW� DQG� FODULILFDWLRQ� ZHUH� DOVR� FULWLFDO�� ³&RPPXQLFDWLRQ� LV�
NH\�� KDYLQJ�PXWXDO� UHVSHFW� DQG�DVNLQJ�TXHVWLRQV� LV� FRQGXFLYH� WR�
EHLQJ�DEOH�WR�ZRUN�LQWHUGLVFLSOLQDULW\�´�*URXSV�UHSRUWHG�WKDW�WKH\�
QHHGHG� WR� VSHQG� WLPH� WDONLQJ� WKURXJK� LGHDV� RU� WDVNV� DV�
WHUPLQRORJ\�WKDW�PD\�EH�DVVXPHG�WR�EH�FRPPRQO\�XQGHUVWRRG�LQ�
RQH�GLVFLSOLQH�PD\�EH�XQIDPLOLDU�RU�KDYH�D�GLIIHUHQW�FRQQRWDWLRQ�
LQ�DQRWKHU��$GGLWLRQDOO\��GLVFLSOLQH�EDVHG�H[SHFWDWLRQV�RI�KRZ� WR�
FROOHFW�RU�GLVSOD\�GDWD�ZHUH�DOVR� UHSRUWHG�E\�JURXSV�DV�DQ� LQLWLDO�
FKDOOHQJH� WKDW� WKH\� ZRUNHG� WKURXJK� ZLWK� LPSURYHG�
FRPPXQLFDWLRQ��DV�UHIOHFWHG�LQ�WKH�IROORZLQJ�FRPPHQW�IURP�D�6(�
VWXGHQW��³,�OHDUQHG�KRZ�WKHUH�FRXOG�EH�PLVFRPPXQLFDWLRQV�GXH�WR�
>GLIIHUHQW@� EDFNJURXQGV�EHFDXVH� >RI@� D� ODFN�RI� VSHFLILFLW\��:KHQ�
ZH�>6(�VWXGHQWV@�DVNHG�IRU�GDWD�IRU�WKH�JUDSK��ZH�H[SHFWHG�D�FVY�
WKDW�FRXOG�EH�HDVLO\�LPSRUWHG�WR�FRGH��$V�&6�VWXGHQWV��WKLV�VHHPHG�
H[SHFWHG�� EXW� LQVWHDG� ZH� UHFHLYHG� ��� SDJH� 3')V� RI� XQSDUVHG�
GDWD�� ,W� RSHQHG� P\� H\HV� WR� KRZ� WR� FRPPXQLFDWH� ZLWK� D�
PXOWLGLVFLSOLQDU\�JURXS�´�

������ 7LPH� &RPPLWPHQW�� $� IHZ� VWXGHQWV� H[SUHVVHG�
GLVVDWLVIDFWLRQ� UHJDUGLQJ� WKH� DPRXQW� RI� WLPH� WKDW� WKH\� QHHGHG� WR�
GHYRWH�WR�WKH�SURMHFW��7KH�IROORZLQJ�LV�D�UHSUHVHQWDWLYH�FRPPHQW��
³0\� RWKHU� FRXUVHZRUN� ZRXOG� RIWHQ� VXIIHU� GXH� WR� P\� RYHU�
FRPSHQVDWLRQ�UHTXLUHG�WR�PHHW�WKH�>EDUH@�PLQLPXP�UHTXLUHPHQWV�
LQ� PRVW� DVSHFWV� RI� WKLV� SURMHFW�´� $W� 7&1-�� D� IXOO� FRXUVH� XQLW� LV�
ZRUWK�IRXU�FUHGLW�KRXUV��ZLWK�WKH�H[SHFWDWLRQ�WKDW�WKH�IRXUWK�KRXU�
ZLOO� EH� XWLOL]HG� IRU� HGXFDWLRQDO� DFWLYLWLHV� WKDW� H[WHQG� EH\RQG� WKH�
VFKHGXOHG�FODVV�WLPH��LQFOXGLQJ�FROODERUDWLYH�PHHWLQJV�DQG�RXW�RI�
FODVV�DVVLJQPHQWV��3HUKDSV��D�FOHDU�VWDWHPHQW�E\�WKH�LQVWUXFWRUV�DW�
WKH� ILUVW� FROODERUDWLYH� VHVVLRQ�� ZLWK� UHPLQGHUV� WKURXJKRXW� WKH�
VHPHVWHU��LQ�ZKLFK�WKH\�UHLWHUDWHG�H[SHFWDWLRQV�IRU�WKH�IRXUWK�KRXU��
DFNQRZOHGJHG� WKH�DPRXQW�RI�ZRUN� WKDW� LV� UHIOHFWHG� LQ� WKH�ZHLJKW�
RI� WKH� SURMHFW� WRZDUG� WKH� ILQDO� JUDGH�� DQG� WKH� YDOXH� WR� WKH�
FRPPXQLW\� SDUWQHU� DQG� WR� WKH� VWXGHQW¶V� RZQ� OHDUQLQJ�PD\� KDYH�
DOOD\HG�VRPH�RI�WKH�GLVVDWLVIDFWLRQ��

���� 5HVXOWV�DQG�$QDO\VLV�
$V�QRWHG�HDUOLHU��WKLV�FROODERUDWLRQ�LV�SDUW�RI�D�ODUJHU�VWXG\�RQ�WKH�
HIILFDF\�RI� WKH�&$%�PRGHO�ZKHUH� VWXGHQWV� LQ� WZR� FRXUVHV�� IURP�
WZR� GLVFLSOLQHV�� FROODERUDWH� ZLWK� HDFK� RWKHU� DQG� D� FRPPXQLW\�

SDUWQHU�� RQ� D� 67(0�IRFXVHG� SURMHFW� WR� DGGUHVV� D� FRPPXQLW\�
LGHQWLILHG�LVVXH��7KH�DQDO\VLV�RI�VWXGHQW�VHOI�DVVHVVPHQW�SUHVHQWHG�
EHORZ� VKRXOG� EH� FRQVLGHUHG� SUHOLPLQDU\�� $� PRUH� ULJRURXV�
UHVHDUFK� VWXG\� LV� XQGHUZD\�� DQG� UHVXOWV�ZLOO� EH� SXEOLVKHG� LQ� WKH�
IXWXUH���

,Q� RUGHU� WR� DVVHVV� WKH� LPSDFW� WKDW� WKH� FROODERUDWLRQ� KDG� RQ�
VWXGHQW� OHDUQLQJ� DQG� FLYLF� HQJDJHPHQW�� D� SDLUHG�VDPSOHV� W�WHVW�
ZDV� XVHG� WR� FRPSDUH� VWXGHQW� VHOI�DVVHVVPHQWV� RI� WKHLU� VFLHQWLILF�
VNLOOV�� FRPSXWDWLRQDO� WKLQNLQJ�� FLYLF� UHVSRQVLELOLW\�� DQG� FLYLF�
HIILFDF\�EHIRUH�DQG�DIWHU�WKH�FROODERUDWLRQ��0HDVXUHPHQW�RI�VNLOOV�
DQG� FRPSXWDWLRQDO� WKLQNLQJ� VHOI�DVVHVVPHQW� DUH� PRGLILHG� IURP�
LQGH[HV� GHYHORSHG� DQG� YDOLGDWHG� WKURXJK� D� SULRU� SURMHFW� >��@��
ZKLOH� FLYLF� UHVSRQVLELOLW\� DQG� HIILFDF\� LQGH[HV� DUH� DGDSWHG� IURP�
DQRWKHU�VRXUFH�>��@���

)RXU�VHSDUDWH�LQGH[HV�ZHUH�XVHG�WR�PHDVXUH�RXU�NH\�OHDUQLQJ�
RXWFRPHV�� VHOI�DVVHVVPHQW� RI� VFLHQWLILF� VNLOOV�� FRPSXWDWLRQDO�
WKLQNLQJ�� FLYLF� UHVSRQVLELOLW\�� DQG� FLYLF� HIILFDF\�� 5HOLDELOLW\�
VWDWLVWLFV� PHDVXUH� KRZ� FRQVLVWHQWO\� LQGLYLGXDOV� DQVZHU� LWHPV�
ZLWKLQ� DQ� LQGH[�� KLJKHU� UHOLDELOLW\� VWDWLVWLFV� LQGLFDWH� PRUH�
FRQVLVWHQF\�� DQG� WKXV�PRUH� YDOLG�PHDVXUHV� RI� WKH� FRQFHSW� EHLQJ�
PHDVXUHG��$OSKD� LV�FRPSXWHG�E\�GHWHUPLQLQJ�KRZ�FRQVLVWHQWO\�D�
UHVSRQGHQW�DQVZHUV�TXHVWLRQV�ZLWKLQ�WKH�LQGH[��,QGH[HV�RI�DW�OHDVW�
WKUHH�LWHPV�ZLWK�DOSKD�VWDWLVWLFV�RYHU�����DUH�JHQHUDOO\�FRQVLGHUHG�
WR�EH�UHOLDEOH���

,QGH[�UHOLDELOLW\�VWDWLVWLFV�DUH�VXPPDUL]HG�LQ�7DEOH����

7DEOH� ��� ,QGH[� 5HOLDELOLW\� ±� 6FLHQWLILF� 6NLOOV� �66���
&RPSXWDWLRQDO�7KLQNLQJ��&7���&LYLF�5HVSRQVLELOLW\��&5���DQG�
&LYLF�(QJDJHPHQW��&(���

,QGH[� 9DOLG�&DVHV��
3UH�3RVW�

3UH�WHVW�
$OSKD�

3RVW�WHVW�$OSKD�

66� ������ ����� �����
&7� ������ ����� �����
&5� ������ ����� �����
&(� ������ ����� �����

�
������ 6FLHQWLILF� 6NLOOV� �66�� VHOI�DVVHVVPHQW� ZDV� PHDVXUHG�

ZLWK�VL[�LWHP�LQGH[�XVLQJ�D���SRLQW�VFDOH�RI�DJUHHPHQW�� ���� ,�FDQ�
DSSO\� NQRZOHGJH� RI� VFLHQFH� DSSURSULDWH� WR� P\� PDMRU�� ���� ,� FDQ�
DQDO\]H� D� SUREOHP�� DQG� WKHQ� LGHQWLI\� DQG� GHILQH� WKH� VFLHQWLILF�
UHTXLUHPHQWV� DSSURSULDWH� WR� LWV� VROXWLRQ�� ���� ,� XQGHUVWDQG� WKH�
LPSDFW� RI� VFLHQFH� RQ� VRFLHW\�� ���� ,� FDQ� XVH� FXUUHQW� VFLHQWLILF�
WHFKQLTXHV�� VNLOOV�� DQG� WRROV� QHFHVVDU\� LQ� FDUHHUV� IRU� ZKLFK� P\�
PDMRU�SUHSDUHV�PH������,�FDQ�FROODERUDWH�ZLWK�RWKHUV�WR�GHVLJQ�DQG�
GHYHORS� VFLHQFH�EDVHG� WRROV� DQG� WHFKQRORJLHV� DSSURSULDWH� WR�
FDUHHUV� IRU� ZKLFK� P\� PDMRU� SUHSDUHV� PH�� ���� ,� FDQ� FRQGXFW�
UHVHDUFK�DQG�HYDOXDWH� LQIRUPDWLRQ�E\�PHWKRGV�DSSURSULDWH� WR�P\�
PDMRU����

������ &RPSXWDWLRQDO� 7KLQNLQJ� �&7�� VHOI�DVVHVVPHQW� ZDV�
PHDVXUHG� ZLWK� D� IRXU�LWHP� LQGH[� XVLQJ� D� ��SRLQW� VFDOH� RI�
DJUHHPHQW�� :KHQ� VROYLQJ� SUREOHPV�� GHVLJQLQJ� V\VWHPV�� DQG�
XQGHUVWDQGLQJ� KXPDQ� EHKDYLRUV�� ,� DP� DEOH� WR«� ���� XVH�
DEVWUDFWLRQV�� ����XVH� ORJLFDO� WKLQNLQJ�� ����XVH�DOJRULWKPV�� ����XVH�
UHYLVLRQ���



$�3URMHFW�%DVHG�&ROODERUDWLRQ�EHWZHHQ�6RIWZDUH�(QJLQHHULQJ�DQG�
&ULPLQRORJ\�6WXGHQWV�
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������ &LYLF� 5HVSRQVLELOLW\� �&5�� VHOI�DVVHVVPHQW� ZDV�
PHDVXUHG� ZLWK� D� ILYH�LWHP� LQGH[� XVLQJ� D� ��SRLQW� VFDOH� RI�
DJUHHPHQW������$GXOWV�VKRXOG�JLYH�VRPH�WLPH�IRU�WKH�JRRG�RI�WKHLU�
FRPPXQLW\�RU�FRXQWU\�� ����3HRSOH�� UHJDUGOHVV�RI�ZKHWKHU� WKH\
YH�
EHHQ�VXFFHVVIXO�RU�QRW��RXJKW� WR�KHOS�RWKHUV�� ���� ,� IHHO� WKDW� ,� FDQ�
PDNH� D� GLIIHUHQFH� LQ� WKH� ZRUOG�� ���� ,QGLYLGXDOV� KDYH� D�
UHVSRQVLELOLW\�WR�KHOS�VROYH�RXU�VRFLDO�SUREOHPV������,W�LV�LPSRUWDQW�
WR�KHOS�RWKHUV�HYHQ�LI�\RX�GRQ
W�JHW�SDLG�IRU�LW���

������&LYLF�(IILFDF\��&(��VHOI�DVVHVVPHQW�ZDV�PHDVXUHG�ZLWK�
D�VHYHQ�LWHP�LQGH[�XVLQJ�D���SRLQW�VFDOH�RI�DJUHHPHQW������,W
V�QRW�
UHDOO\�P\�SUREOHP� LI�P\�QHLJKERUV� DUH� LQ� WURXEOH� DQG�QHHG�KHOS�
�UHYHUVH� FRGHG��� ���� ,� EHOLHYH� ,� FDQ� PDNH� D� GLIIHUHQFH� LQ� P\�
FRPPXQLW\������:KHQ�,�VHH�VRPHRQH�EHLQJ�WDNHQ�DGYDQWDJH�RI��,�
ZDQW� WR� KHOS� WKHP�� ���� ,� RIWHQ� WKLQN� DERXW� GRLQJ� WKLQJV� VR� WKDW�
SHRSOH� LQ� WKH� IXWXUH� FDQ� KDYH� WKLQJV� EHWWHU�� ���� :KHQ� ,� VHH�
VRPHRQH� EHLQJ� WUHDWHG� XQIDLUO\�� ,� GRQ
W� IHHO� VRUU\� IRU� WKHP��
�UHYHUVH� FRGHG��� ���� ,� IHHO� VRUU\� IRU�RWKHU�SHRSOH�ZKR�GRQ
W�KDYH�
ZKDW� ,� KDYH�� ���� ,W� LV� LPSRUWDQW� IRU� PH� WR� FRQWULEXWH� WR� P\�
FRPPXQLW\�DQG�VRFLHW\���

$OO� GDWD� FROOHFWLRQ� DFWLYLWLHV� LQ� WKLV� SURMHFW�� L�H��� SUH�� DQG�
SRVW�WHVWV�� JUDGH� UHFRUG� UHYLHZV�� DQG� GH�LGHQWLILHG� TXDOLWDWLYH�
UHIOHFWLRQV��ZHUH�DSSURYHG�E\�7&1-¶V�,QVWLWXWLRQDO�5HYLHZ�%RDUG��
3URWRFRO��������������

6LQFH�SUH��DQG�SRVW�WHVWV�FRXOG�QRW�EH�DGPLQLVWHUHG�LQ�SHUVRQ�
DV� RULJLQDOO\� SODQQHG�� WKH\� ZHUH� DGPLQLVWHUHG� HOHFWURQLFDOO\�
WKURXJK�D�4XDOWULFV�VXUYH\��'HVSLWH�EHLQJ�DQ�DOO�UHPRWH�VHPHVWHU��
VWXGHQW�SDUWLFLSDWLRQ� UDWHV� LQ� WKH� WZR�FODVVHV�ZHUH�KLJK��SUH�� DQG�
SRVW�WHVWV�ZHUH�UHFHLYHG�IURP��������RI�VWXGHQWV�EDVHG�RQ�RIILFLDO�
HQUROOPHQW���������ZKHQ�H[FOXGLQJ�VWXGHQWV�ZKR�ZLWKGUHZ�IURP�
WKH�FODVVHV�DIWHU�WKH�RIILFLDO�DGG�GURS�SHULRG�EXW�DUH�VWLOO�LQFOXGHG�
LQ�WKH�RIILFLDO�HQUROOPHQW�UHFRUGV����

$� SDLUHG�VDPSOH� W�WHVW� IRXQG� WKDW� WKH� WRWDO� VDPSOH� UHSRUWHG�
KLJKHU�VFRUHV�LQ�DOO�DUHDV�ZLWK�VLJQLILFDQW�SRVLWLYH�FKDQJH�QRWHG�LQ�
VFLHQWLILF� VNLOOV�� FRPSXWDWLRQDO� WKLQNLQJ�� DQG� FLYLF� HIILFDF\� �VHH�
7DEOH�����

7DEOH����&RPSDULVRQ�RI�3UH��DQG�3RVW�WHVW�6FRUHV�LQ�6FLHQWLILF�
6NLOOV� �66��� &RPSXWDWLRQDO� 7KLQNLQJ� �&7��� &LYLF�
5HVSRQVLELOLW\��&5���DQG�&LYLF�(QJDJHPHQW��&(���
� 66�� &7�� &5�� &(��
3UH�WHVW�0HDQ�� ������ ������ ������ ������
3UH�WHVW�VG�� ����� ����� ����� �����
3RVW�WHVW�0HDQ�� ������ ������ ������ ������
3RVW�WHVW�VG�� ����� ����� ����� �����
&KDQJH� ������ ������ ������ ������
7�6WDWLVWLF� �����
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��VG� �VWDQGDUG�GHYLDWLRQ��


�S��������DQG�

�S�������
�
2Q�DYHUDJH��VWXGHQWV¶�HYDOXDWLRQV�RI�WKHLU�VFLHQWLILF�VNLOOV�DQG�

FRPSXWDWLRQDO� WKLQNLQJ� LQFUHDVHG� ����� SRLQWV� DQG� ����� SRLQWV��
UHVSHFWLYHO\��:KLOH� WKHVH� JDLQV� DUH�PRGHVW�� WKH\� DUH� VWDWLVWLFDOO\�
VLJQLILFDQW�� DQG� WKH� SRVLWLYH� FKDQJH� VXJJHVWV� LQFUHDVHG� VWXGHQW�
FRQILGHQFH� LQ� WKHLU� RYHUDOO� VFLHQWLILF� VNLOOV� DQG� FRPSXWDWLRQDO�

WKLQNLQJ� DELOLWLHV�� 7KH� UHVXOWV� GHPRQVWUDWH� VRPH� JURZWK� LQ� FLYLF�
PHDVXUHV�RYHU�WKH�FRXUVH�RI�WKH�VHPHVWHU��$QDO\VLV�RI�VWXGHQWV�LQ�
ERWK� FODVVHV� IRXQG� D� VOLJKW� LQFUHDVH� LQ� WKH� FLYLF� UHVSRQVLELOLW\�
VFRUH� �PHDQ� ����� SRLQW� LQFUHDVH��� WKRXJK� WKH� GLIIHUHQFH�ZDV� QRW�
VWDWLVWLFDOO\� VLJQLILFDQW�� DQG� D�PRGHVW� EXW� VLJQLILFDQW� LQFUHDVH� RI�
����� SRLQW� RQ� DYHUDJH� LQ� FLYLF� HIILFDF\�� $� UHODWHG� LQTXLU\�
H[DPLQHG�FKDQJH�LQ�VHOI�DVVHVVPHQW�LQ�WKHVH�IRXU�DUHDV�IRU�6(�DQG�
3(1�VWXGHQWV� VHSDUDWHO\��)XUWKHU�DQDO\VLV� �QRW� VKRZQ�� VXJJHVWHG�
WKDW�6(�VWXGHQWV�DVVHVVHG� WKHPVHOYHV�DV�KDYLQJ�KLJKHU�FDSDFLWLHV�
RQ� ERWK� WKH� SUH�� DQG� SRVW�WHVWV� RI� VFLHQWLILF� VNLOOV� DQG�
FRPSXWDWLRQDO�WKLQNLQJ�WKDQ�WKH�3(1�VWXGHQWV��+RZHYHU��RQ�ERWK�
SRVW�WHVWV�� EXW� LQ� SDUWLFXODU� FRPSXWDWLRQDO� WKLQNLQJ�� WKH� 3(1�
VWXGHQWV¶�VFRUHV�LQFUHDVHG�PRUH��QDUURZLQJ�WKH�JDSV��:LWK�UHJDUG�
WR�FLYLF�UHVSRQVLELOLW\�DQG�FLYLF�HIILFDF\��WKHUH�ZDV�JURZWK�LQ�ERWK�
FODVVHV��DOEHLW�LQ�GLIIHUHQW�DUHDV��:KLOH�6(�VWXGHQWV�GLG�QRW�UHSRUW�
VLJQLILFDQW� FKDQJH� ZLWK� UHJDUG� WR� FLYLF� UHVSRQVLELOLW\�� WKH\�
UHSRUWHG� D� VLJQLILFDQWO\� KLJKHU� VHQVH� RI� FLYLF� HIILFDF\�� ZLWK� DQ�
DYHUDJH�LQFUHDVH�RI�����SRLQW�IURP�SUH�WHVW�WR�SRVW�WHVW��,Q�FRQWUDVW��
ZKLOH�QR�VWDWLVWLFDOO\�VLJQLILFDQW�JURZWK�RFFXUUHG�IRU�3(1�VWXGHQWV�
LQ� FLYLF� HIILFDF\�� WKHLU� UHSRUWHG� VHQVH� RI� FLYLF� UHVSRQVLELOLW\�
LQFUHDVHG�RQ�DYHUDJH�E\�����SRLQW�IURP�SUH�WHVW�WR�SRVW�WHVW��7KHVH�
SUHOLPLQDU\�REVHUYDWLRQV�UHTXLUH�DGGLWLRQDO�UHVHDUFK�WR�GHWHUPLQH�
WKH�UREXVWQHVV�RI�WKHVH�SDWWHUQV���

'XULQJ�WKH�)DOO������VHPHVWHU��3XOLPRRG�OHG�WZR�VHFWLRQV�RI�
WKH�VDPH�6RIWZDUH�(QJLQHHULQJ�FODVV�WKDW�LQFOXGHG�D�SURMHFW�ZLWK�D�
FRPPXQLW\� SDUWQHU�� EXW�ZLWKRXW� FROODERUDWLRQ�ZLWK� DQRWKHU� FODVV�
�OLNH� 3HQRORJ\��� ,Q� IRUWKFRPLQJ� �QRQ�HTXLYDOHQW� FRQWURO� JURXS��
DQDO\VLV�� ZH� KRSH� WR� LVRODWH� WKH� HIIHFW� RI� WKH� LQWHUGLVFLSOLQDU\�
FROODERUDWLRQ�WR�DFFRXQW�IRU�FKDQJH�XQUHODWHG�WR�WKH�FROODERUDWLYH�
H[SHULHQFH��LQ�RUGHU�WR�DGGUHVV�SRWHQWLDO�WKUHDWV�WR�LQWHUQDO�YDOLGLW\�
�L�H���HQGRJHQRXV�FKDQJH��VHOHFWLRQ�ELDV��DQG�RU�D�KLVWRU\�HIIHFW���

,Q� VXPPDU\�� WKH� WRWDO� VDPSOH� RI� 6(� DQG� 3(1� VWXGHQWV�
UHSRUWHG� VLJQLILFDQW� LQFUHDVHV� LQ� WKHLU� OHDUQLQJ� LQ� WKH� DUHDV� RI�
VFLHQWLILF�VNLOOV�DQG�FRPSXWDWLRQDO�WKLQNLQJ��DV�ZHOO�DV�DQ�LQFUHDVH�
LQ� FLYLF� HIILFDF\�� 3DUWLFLSDWLRQ� LQ� WKH� SURMHFW� ZDV� DGGLWLRQDOO\�
DVVRFLDWHG�ZLWK�DQ� LPSURYHPHQW� LQ� WKH� VFLHQWLILF� OLWHUDF\�RI�QRQ�
67(0� PDMRUV�� DQG� FRUUHODWHG� ZLWK� DQ� LQFUHDVH� LQ� SHUFHLYHG�
UHVSRQVLELOLW\� WR�KHOS�RWKHUV� IRU�3(1�VWXGHQWV�DQG�DQ� LQFUHDVH� LQ�
SHUFHLYHG� FDSDFLW\� WR� DGGUHVV� VRFLDO� SUREOHPV� DPRQJ� WKHLU� 6(�
FRXQWHUSDUWV���

�� &RQFOXVLRQ�DQG�)XWXUH�'LUHFWLRQV�
7KH� SXUSRVH� RI� WKLV� SDSHU� ZDV� WR� GHVFULEH� WKH� H[SHULHQFH� RI� DQ�
LQWHUGLVFLSOLQDU\� FROODERUDWLRQ� EHWZHHQ� WZR� FRXUVHV� DQG� D�
FRPPXQLW\�SDUWQHU�WR�HPSRZHU�VWXGHQWV�WR�PRUH�GHHSO\�HQJDJH�LQ�
WKHLU� GLVFLSOLQDU\� FRQWHQW�� DQG� XVH� WKLV� NQRZOHGJH� WR� EHWWHU�
XQGHUVWDQG�DQG�DGGUHVV�D�VRFLDO�LVVXH��VSHFLILFDOO\�UDFLDO�LQMXVWLFH�
LQ�WKH�FULPLQDO�MXVWLFH�V\VWHP��&RQVLVWHQW�ZLWK�SUHYLRXV�OLWHUDWXUH�
RQ� WKH� EHQHILWV� RI� 3%/� DQG� &(/�� VWXGHQWV� LQ� ERWK� FRXUVHV�
UHJDUGHG�WKH�SURMHFW�DV�D�VXFFHVVIXO�OHDUQLQJ�H[SHULHQFH�VLQFH�WKH\�
OHDUQHG� PRUH� DERXW� DQRWKHU� GLVFLSOLQH� DQG� ZRUNHG� WRJHWKHU� WR�
DGGUHVV� WKH� PRVW� SUHVVLQJ� LVVXH� LQ� WKH� 8QLWHG� 6WDWHV¶� FULPLQDO�
MXVWLFH� V\VWHP�� 3DUWLFLSDWLRQ� LQ� WKH� SURMHFW� ZDV� DVVRFLDWHG� ZLWK�
VLJQLILFDQW� LQFUHDVHV� LQ� VFLHQWLILF� VNLOOV� DQG� FRPSXWDWLRQDO�
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WKLQNLQJ� LQ� ERWK� FODVVHV�� ,W� ZDV� DOVR� DVVRFLDWHG� ZLWK� VLJQLILFDQW�
JURZWK� LQ� FLYLF� HIILFDF\� IRU� 6(� VWXGHQWV�� DQG� ZLWK� VLJQLILFDQW�
JURZWK� LQ�FLYLF�UHVSRQVLELOLW\� IRU�3(1�VWXGHQWV��7KLV� LV�D�FULWLFDO�
ILQGLQJ� ZLWK� ZLGHU� LPSOLFDWLRQV� EH\RQG� D� SDUWLFXODU� SURMHFW� RU�
FRXUVH�� 3(1� VWXGHQWV�� VRPH� RI� ZKRP� ZLOO� EH� IXWXUH� FULPLQDO�
MXVWLFH�SUDFWLWLRQHUV��JUHZ�LQ�WKHLU�SHUFHSWLRQV�RI�UHVSRQVLELOLW\�WR�
DGGUHVV� VRFLDO� LVVXHV�� DQG� 6(� VWXGHQWV� JUHZ� LQ� WKHLU� FRQILGHQFH�
WKDW� WKHLU� HGXFDWLRQ� KDV� LPEXHG� WKHP� ZLWK� WKH� VRIWZDUH�
HQJLQHHULQJ�VNLOOV�DQG�NQRZOHGJH�WR�HIIHFW�FKDQJH��5HVSRQVLELOLW\�
DQG� HIILFDF\� DUH� QHFHVVDU\� EXLOGLQJ� EORFNV� WR� DGGUHVV� VRFLHWDO�
SUREOHPV�� VXFK� DV� V\VWHPLF� ELDV�� :KLOH� WKH\� HQFRXQWHUHG�
FKDOOHQJHV�� WKLV� H[SHULHQFH� UHLQIRUFHG� WR� 3XOLPRRG� DQG� /HLJH\�
VWXGHQWV�� DQG� WKHLU� VWXGHQWV�� WKH� YDOXH� RI� LQWHUGLVFLSOLQDU\�
WHDPZRUN�DQG�FROODERUDWLRQ�ZLWK�D�FRPPXQLW\�SDUWQHU��

,Q�6SULQJ�������3XOLPRRG�DQG�/HLJH\�ZLOO�IDFLOLWDWH�D�VHFRQG�
&$%� FROODERUDWLRQ� LQ� WKHLU� 6(� DQG� 3(1� FRXUVHV�� 7KH\� ORRN�
IRUZDUG� WR� LPSOHPHQWLQJ� WKH� OHVVRQV� OHDUQHG� IURP� WKLV� ILUVW�
FROODERUDWLRQ� LQ� DQ� LQ�SHUVRQ� FRXUVH� ZLWK� WKH� VDPH� JRDOV� RI�
LQFUHDVLQJ� VFLHQWLILF� OLWHUDF\� DPRQJ� 67(0� DQG� QRQ�67(0�
VWXGHQWV�� VXSSRUWLQJ� D� ORFDO� FRPPXQLW\� RUJDQL]DWLRQ�� GHHSHQLQJ�
VWXGHQW� XQGHUVWDQGLQJ� RI� GLVFLSOLQDU\� FRQWHQW�� DQG� DZDUHQHVV� RI�
KRZ�WR�WDNH�DFWLRQ�WR�DGGUHVV�UDFLDO�LQMXVWLFH�LQ�WKH�8QLWHG�6WDWHV¶�
FULPLQDO� MXVWLFH� V\VWHP��6SHFLDO� DWWHQWLRQ�ZLOO� EH�SDLG� WR� VWXGHQW�
OHDUQLQJ�RXWFRPHV��LQ�SDUWLFXODU��ZKHWKHU�VLPLODU�EHQHILWV�H[LVW�IRU�
ERWK� JURXSV� LQ� WKH� DUHDV� RI� VFLHQWLILF� VNLOOV�� FRPSXWDWLRQDO�
WKLQNLQJ�� DQG� FLYLF� HIILFDF\�� DV� ZHOO� DV� WKH� GLVFLSOLQH�VSHFLILF�
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