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&RQIHUHQFH�,QIRUPDWLRQ�
�
7KDQN�\RX�IRU�MRLQLQJ�WKLV�FROODERUDWLYH�HGXFDWLRQDO�FRQYHUVDWLRQ�DW�WKH�ILUVW�**6(�
LQWHUGHSDUWPHQWDO�UHVHDUFK�FRQIHUHQFH��7KH�YLVLRQ�RI�WKLV�HYHQW�LV�WR�SURYLGH�D�VSDFH�IRU�VWXGHQWV�
DQG�IDFXOW\�WR�VKRZFDVH�WKHLU�RZQ�ZRUN�DQG�WKLQNLQJ�DQG�WR�IRVWHU�FRQQHFWLRQ�EXLOGLQJ�ZLWKLQ�
**6(��DV�ZHOO�DV�ZLWK�WKH�ODUJHU�8&6%�FRPPXQLW\��$WWHQG�SUHVHQWDWLRQV�DQG�SRVWHU�VHVVLRQV�
ZLWK�RWKHU�JUDGXDWH�DQG�XQGHUJUDGXDWH�VWXGHQWV��SRVWGRFWRUDO�VFKRODUV��VWDII�PHPEHUV��IDFXOW\��RU�
DOXPQL�IURP�('��&&63��DQG�7(3�DQG�H[SORUH�LQQRYDWLYH�UHVHDUFK��GHJUHH�UHODWHG�ZRUN��DQG�
FRPPXQLW\�ZRUN��:H�LQYLWH�\RX�WR�QHWZRUN�ZLWK�ROG�DQG�QHZ�FROOHDJXHV��FKDOOHQJH�FRQYHQWLRQ��
DQG�EH�LQVSLUHG�WR�FROODERUDWH�DQG�FRQWLQXH�WR�EXLOG�DQ�LQWHUGLVFLSOLQDU\�FRPPXQLW\�ZLWKLQ�
**6(���
��
'XH�WR�WKH�&29,'����HSLGHPLF��WKLV�FRQIHUHQFH�LV�EHLQJ�KRVWHG�YLUWXDOO\��3UHVHQWDWLRQV�KDYH�
EHHQ�RUJDQL]HG�E\�WKHPHV�DQG�ZLOO�EH�FR�RFFXULQJ�LQ�VHSDUDWH�=RRP�URRPV��)HHO�IUHH�WR�SRS�LQ�
DQG�RXW�RI�=RRP�URRPV�DW�\RXU�OHLVXUH��$XGLWRU\�QRWLILFDWLRQV�KDYH�EHHQ�WXUQHG�RII�LQ�=RRP�
VHWWLQJV�VR�DV�QRW�WR�GLVWXUE�SUHVHQWHUV��=RRP�OLQNV�ZLOO�EH�VKDUHG�ZLWK�UHJLVWHUHG�DWWHQGHHV�YLD�
HPDLO��3OHDVH�FKHFN�\RXU�LQER[�IRU�³6\PSRVLXP�$JHQGD�ZLWK�=RRP�OLQNV´�IURP�*6$(�
� �HGXFDWLRQ�JVDH#XFVE�HGX ���RQ�0D\����IRU�WKH�6FKHGXOH�RI�(YHQWV�WKDW�FRQWDLQV�=RRP�OLQNV��,I�
\RX�KDYH�DQ\�WURXEOH�SOHDVH�HPDLO�*6$(�XVLQJ�WKH�DGGUHVV�DERYH���
�
.H\QRWH��'HDQ�-HIIUH\�0LOHP�
&RQVLGHULQJ�RXU�/HJDF\��'RLQJ�:RUN�WKDW�5HDOO\�0DWWHUV�
'UDZLQJ�IURP�D����\HDU�FDUHHU�LQ�SXEOLF�VHUYLFH��WKLV�NH\QRWH�ZLOO�FDQGLGO\�EHJLQ�WKH�GD\�E\�
UHIOHFWLQJ�RQ�VRPH�RI�WKH�LQVLJKWV�JDLQHG�GXULQJ�WKLV�WLPH�DQG�ZLOO�FRQVLGHU�WKH�IROORZLQJ�
TXHVWLRQV��:KDW�FDQ�ZH�GR�WR�LQVXUH�WKDW�RXU�ZRUN�UHDOO\�PDWWHUV��WR�HQKDQFH�WKH�FKDQFHV�WKDW�LW�
ZLOO�PDNH�D�GLIIHUHQFH��WR�HQKDQFH�WKH�OLNHOLKRRG�WKDW�LW�ZLOO�EULQJ�DERXW�WKH�FKDQJHV�ZH�VHHN��WR�
LQVXUH�WKDW�RXU�OHJDF\�DV�WHDFKHUV��PHQWRUV��VFKRODUV��SROLF\PDNHUV��DQG�SUDFWLWLRQHUV�LV�RQH�RI�
ZKLFK�ZH�FDQ�EH�SURXG"��
�
'LJLWDO�&RXUW\DUG�� �$UH�\RX�ORRNLQJ�IRU�D�VSDFH�WR�FRQWLQXH�WR�QHWZRUN��VKDUH�UHVRXUFHV��RU�
H[SDQG�RQ�LGHDV�RU�WKHPHV�IURP�\RXU�VHVVLRQV"�8VH�WKLV�XQPRGHUDWHG�=RRP�URRP�WR�H[WHQG�
PHDQLQJIXO�GLVFXVVLRQV�IROORZLQJ�SDSHU�DQG�SRVWHU�SUHVHQWDWLRQV��DVN�DGGLWLRQDO�TXHVWLRQV��RU�
VLPSO\�FKHFN�LQ�WR�VHH�ZKDW�RWKHUV�KDYH�EHHQ�XS�WR��
�

�
�

**6(�,QWHUGLVFLSOLQDU\�5HVHDUFK�6\PSRVLXP�������
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6FKHGXOH�RI�(YHQWV�$W�$�*ODQFH�

.H\QRWH�������$0�

'LJLWDO�&RXUW\DUG�2SHQV��������$0�

3UHVHQWDWLRQ�6HVVLRQV�,��������$0��
0L[WXUH�0RGHOV��/DWHQW�9DULDEOHV�	�'DWD�3UHVHQWDWLRQ�
0XOWLOLQJXDO�6WXGHQWV��&RQWHQW�/HDUQLQJ�	�0HDQLQJ�0DNLQJ��
(QWLFLQJ�,QIRUPDO�/HDUQLQJ��&XULH�RVLW\�	�9LUWXDO�5HDOLW\�

3RVWHU�6HVVLRQV��������$0�
67(0�	�<RXWK��
67(0��&KRLFH�	�+LJKHU�(GXFDWLRQ�
9DULRXV�7RSLFV��

3UHVHQWDWLRQ�6HVVLRQV�,,��������30��
(WKQRJUDSK\�DERXW�ZLWK�<RXWK��
$XWLVP��(TXLW\�	�,QWHUYHQWLRQ��
6WUHQJWKHQLQJ�0XVHXP�([SHULHQFH�'HVLJQ��
7HDFKHU�(GXFDWLRQ�IRU�(QJOLVK�/DQJXDJH�'HYHORSPHQW�

3UHVHQWDWLRQ�6HVVLRQV�,,,�������30��
6XSSRUWLQJ�8QGHUUHSUHVHQWHG�8QGHUJUDGXDWH�6WXGHQWV �
3DUHQWDO�(QJDJHPHQW��'HYHORSPHQW�	�0HQWDO�+HDOWK�
67(0�(GXFDWLRQ�	�(GXFDWRU�'HYHORSPHQW��

&ORVLQJ�6RFLDO�6HVVLRQ�������30� �
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�

3UHVHQWDWLRQ�6HVVLRQV�,�������$0��������$0�

3UHVHQWDWLRQ�WLPHV�LQFOXGH�WLPH�IRU�4	$�

�
7RSLF��0L[WXUH�0RGHOV��/DWHQW�9DULDEOHV�	�'DWD�3UHVHQWDWLRQ��
=RRP�5RRP����� 3UHVHQWDWLRQ�7LWOH�$XWKRU�V���
�����������$0� 6WUXFWXUDO�,QYDULDQFH�LQ�0XOWLJURXS�/DWHQW�&ODVV�$QDO\VLV��3HUFHSWLRQ�RI�'LVDELOLW\�

6WDWXV�DQG�$FDGHPLF�([SHFWDWLRQV��
$GDP�*HUEHU�DQG�.DUHQ�1\OXQG�*LEVRQ��

�����������$0�� 0L[WXUH�0RGHOV��&DOFXODWH�WKH�([SODLQHG�9DULDQFH�LQ�'LVWDO�2XWFRPHV�IURP�WKH�
&DWHJRULFDO�/DWHQW�9DULDEOH��
'HOZLQ�&DUWHU� �

�����������$0�� $X[LOLDU\�YDULDEOH�YLVXDOL]DWLRQ�LQ�PL[WXUH�PRGHOV��$�6KLQ\�DSSOLFDWLRQ�
'LQD�$UFK��$GDP�*DUEHU��DQG�.DUHQ�1\OXQG�*LEVRQ� �

�
7RSLF��0XOWLOLQJXDO�6WXGHQWV��&RQWHQW�/HDUQLQJ�	�0HDQLQJ�0DNLQJ��
=RRP�5RRP���� 3UHVHQWDWLRQ�7LWOH�$XWKRU�V�� �
�����������$0�� 6FKRRO�.LGV�,QYHVWLJDWLQJ�/DQJXDJH�LQ�/LIH�DQG�6RFLHW\��*URZLQJ�SDLQV�LQ�FUHDWLQJ�

HTXLWDEOH�DQG�GLDORJLF�OHDUQLQJ�HQYLURQPHQWV�
6DPDQWKD�+DUULV��-LQ�6RRN�/HH��DQG�9DOHULH�0HLHU�

�����������$0�� 3UHVHUYLFH�6FLHQFH�7HDFKHUV¶�8QGHUVWDQGLQJ�RI�,QVWUXFWLRQ�IRU�'LYHUVH�/HDUQHUV��$�
)RFXV�RQ�)XQGV�RI�.QRZOHGJH�
0HJKDQ�0DFLDV��6WDFH\�&DUSHQWHU��$OH[DQGULD�+DQVHQ��(OLVD�6WRQH��(ULN�$UHYDOR��
0DWWKHZ�6KDFNOH\��DQG�-XOLH�%LDQFKLQL��

�����������$0� 0RYLQJ�7RZDUGV�0HDQLQJ�0DNLQJ�LQ�0XOWLSOLFDWLRQ��$�3UHOLPLQDU\�5HSRUW�RI�DQ�
,QWHUYHQWLRQ�LQ�1XPEHU�6HQVH��
7RP\�1JX\HQ��5DFKHO�/DPEHUW��DQG�0RQLFD�0HQGR]D� �

�
7RSLF��(QWLFLQJ�,QIRUPDO�/HDUQLQJ��&XULH�RVLW\�	�9LUWXDO�5HDOLW\��
=RRP�5RRP����� 3UHVHQWDWLRQ�7LWOH�$XWKRU�V��
�����������$0�� 8QGHUJUDGXDWH�0RWLYDWLRQV�WR�3DUWLFLSDWH�DV�)DFLOLWDWRUV�LQ�<RXWK�%DVHG�

3URJUDPPLQJ�
$OH[DQGULD�0XOOHU��0DOORU\�0��5LFH��'HYRQ�&KULVWPDQ��)DWLPD�6RWR�$SROLQDU��'LDQD�
$U\D��DQG�6DUDK�+LUVFK��

�����������$0�� $FWLYLW\�DQG�6WRU\WHOOLQJ�LQ�9LUWXDO�5HDOLW\�
'DYLG�6DxRVD��-LP�*ULEEOH��6DQWD�,RQWFKHYVND��3KRHEH�7UDQ��6DUDK�.RQGR� �
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�

3RVWHU�6HVVLRQV�������$0��������30�

([WUD�WLPH�OHIW�RYHU�DW�WKH�HQG�IRU�ZKROH�JURXS�4	$�

�
7RSLF��67(0�	�<RXWK��
=RRP�5RRP���� 3RVWHU�7LWOH�$XWKRU�V���
�����������$0�� ,PSOLFDWLRQV�IRU�67(0�5HWHQWLRQ�DQG�&DUHHU�$VSLUDWLRQV�WKURXJK�D�)LUVW�<HDU�%LRORJ\�

6HPLQDU�
.ULVWD�/XFDV�DQG�'DQLHOOH�+DUORZ��

�����������$0�� <RXQJ�&KLOGUHQ
V�(PHUJLQJ�6FLHQWLILF�3UDFWLFH�6NLOOV�/LQNHG�WR�WKH�3K\VLFDO�(QYLURQPHQW�
DW�&RORU�:DOO�
-DVPLQH�0DUFNZRUGW�DQG�0HJKDQ�0DFLDV�

�����������$0�� 67(0�3URJUDPV¶�,PSDFW�RQ�6FKRRO�6XEMHFW�,QWHUHVWV�RI�*LUOV�
&ODLUH�&KHQ��-DQHH�5RFKH��$OH[DQGULD�0XOOHU��0DOORU\�5LFH��'LDQD�$U\D��DQG�6DUDK�
+LUVFK��

�����������$0�� +RZ�3DUWLFLSDWLRQ�LQ�67(0�)RFXVHG�3URJUDPPLQJ�5HVRQDWHV�ZLWK�<RXWK��
+DLOH\�&OHPHQV��$OH[DQGULD�0XOOHU��'HYRQ�&KULVWPDQ��0DOORU\�5LFH��'LDQD�$U\D��DQG�
6DUDK�+LUVFK� �

�����������$0� 2UJDQL]DWLRQDO�5RXWLQHV�RI�7HDFKHU�(GXFDWLRQ�
0LFKDHO�'DQKDXVHU� �

�
7RSLF��67(0��&KRLFH�	�+LJKHU�(GXFDWLRQ��
=RRP�5RRP���� 3RVWHU�7LWOH�$XWKRU�V���
�����������$0�� $�&ULWLFDO�5DFH�$QDO\VLV��([DPLQLQJ�WKH�,PSDFW�RI�5DFH�1HXWUDO�3ROLFLHV�DQG�3UDFWLFHV�

RQ�2SSRUWXQLW\�/DQGVFDSHV�IRU�%ODFN�&ROOHJLDWH�6WXGHQWV�
-HUHP\�(GZDUGV��

�����������$0��
�
�
�
�����������$0�

&KDQJHV�LQ�'HVLUHG�&DUHHU�DQG�&ROOHJH�0DMRU�LQ����WK�*UDGH�<RXWK�DV�D�5HVXOW�RI�
3DUWLFLSDWLRQ�LQ�67(0�3URJUDPPLQJ�
3UL\D�5DYL��1DWKDOLH�3DHVOHU��$OH[DQGULD�0XOOHU��6DUDK�+LUVFK��'LDQD�$U\D��DQG�0DOORU\�
5LFH��
'LIIHUHQFHV�LQ�%HQHILWV�)URP�3DUWLFLSDWLRQ�LQ�D�67(0�2XWUHDFK�3URJUDP�IRU�
8QGHUJUDGXDWH�67(0�DQG�1RQ�67(0�)DFLOLWDWRUV�
.HOO\�9X��$OH[DQGULD�0XOOHU��0DOORU\�5LFH��'LDQD�$U\D��DQG�6DUDK�+LUVFK��

� �
�
7RSLF��9DULRXV�7RSLFV��
=RRP�5RRP���� 3RVWHU�7LWOH�$XWKRU�V���
�����������$0�� ,GHQWLI\LQJ�WKH�%XLOGLQJ�%ORFNV�RI�6RFLDO�(PRWLRQDO�/HDUQLQJ�

.RQQRU�0F0LOOHQ��
�����������$0�� &RPSXWHU�DVVLVWHG�+HDUW�5DWH�9DULDELOLW\�%LRIHHGEDFN�DQG�6HQWHQFH�:ULWLQJ�

3HUIRUPDQFH�LQ�6WXGHQWV�ZLWK�+LJK�)XQFWLRQLQJ�$XWLVP�
'HVWLQ\�+RHUEHUJ��'HQD�.DSORZLW]��DQG�*HRUJH�6LQJHU� �

�����������$0�� 'HVLJQLQJ�6RFLDO�5HDOLWLHV��([DPLQLQJ�<RXWK¶V�,GHQWLW\�'HYHORSPHQW�7KURXJK�
0XOWLPRGDO�/LWHUDFLHV�
&KULVWLQH�+VX��%ULJHWWH�/RQJ��DQG�/LOO\�&��/HZ� �
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�

3UHVHQWDWLRQ�6HVVLRQV�,,�������30�������30�

3UHVHQWDWLRQ�WLPHV�LQFOXGH�WLPH�IRU�4	$�

�
7RSLF��(WKQRJUDSK\�DERXW�ZLWK�<RXWK��
=RRP�5RRP���� 3UHVHQWDWLRQ�7LWOH�$XWKRU�V���
�����������30� � 8QGHUVWDQGLQJ�WKH�WHUULWRU\�IURP�WKH�SHUVSHFWLYH�RI�SHDVDQW�FKLOGUHQ�LQ�UXUDO�DUHDV�LQ�

&RORPELD�
$OED�/XF\�*XHUUHUR�DQG�/DXUD�/HRQ� �

�����������30� � *HQGHU�EDVHG�HFRORJLHV�RI�YLROHQFH�DQG�KLJK�VFKRRO�VH[XDO�KHDOWK�HGXFDWLRQ��$�FULWLFDO�
HWKQRJUDSK\�LQYHVWLJDWLQJ�D�&DOLIRUQLD�VRFLRSROLWLFDO�FRQWURYHUV\�
-HQQ\�6SHUOLQJ� �

����������30��
�

.LG¶V�SHUFHSWLRQV�RI�JDPLQJ�H[SHULHQFH�DQG�OHDUQLQJ�ZLWK�WKH�1LQWHQGR�/DER�
0HJDQ�&KRZ�DQG�-RKQ�&DQR�%DUULRV� �

�
7RSLF��$XWLVP��(TXLW\�	�,QWHUYHQWLRQ��
=RRP�5RRP���� 3UHVHQWDWLRQ�7LWOH�$XWKRU�V��
�����������30� � 3DUHQWDO�$GYRFDF\�RI�6HUYLFH�5LJKWV�WR�(GXFDWLRQ�RI�&KLOGUHQ�ZLWK�$XWLVP�LQ�WKH�&RQWH[W�RI�

&KLQD��$�3ORW�6WXG\�
+XL�=KDQJ� �

�����������30� � /RYH��/LPLWV��	�/HDUQLQJ��&RPELQLQJ�35,'(��3%6��DQG�357�LQWR�D�SUHVFKRRO�EDVHG�
WUHDWPHQW�SDFNDJH�IRU�FKLOGUHQ�ZLWK�DXWLVP��$'+'��DQG�UHODWHG�QHXURGHYHORSPHQWDO�
GLVRUGHUV�
.DLWO\QQ�3HQQHU� �

����������30�� 6RFLDO�9DOLGLW\�RI�$XWLVP�,QWHUYHQWLRQ�	�(GXFDWLRQ��)LUVW�3HUVRQ�$XWLVWLF�3HUVSHFWLYHV�
5DFKHO�6FKXFN�DQG�5DFKHO�/DPEHUW� �

�
7RSLF��6WUHQJWKHQLQJ�0XVHXP�([SHULHQFH�'HVLJQ��
=RRP�5RRP���� 3UHVHQWDWLRQ�7LWOH�$XWKRU�V���
�����������30� � 'HVLJQLQJ�&RPSOHPHQWDU\�$FWLYLWLHV�IRU�/HDUQLQJ�LQ�&ODVVURRPV�DQG�)LHOG�7ULSV�WR�DQ�

,QWHUDFWLYH�6FLHQFH�&HQWHU�
$OH[DQGULD�0XOOHU��5RQ�6NLQQHU��DQG�'DQLHOOH�+DUORZ��

�����������30� � )DFLOLWDWRU�8QGHUVWDQGLQJ�RI�(IIHFWLYH�2SHQ�(QGHG�)DFLOLWDWLRQ�3UDFWLFHV�LQ�D�6FLHQFH�
0XVHXP��
-DVPLQH�0DUFNZRUGW��$OH[DQGULD�0XOOHU��'HYRQ�&KULVWPDQ��5RQ�6NLQQHU��DQG�'DQLHOOH�
+DUORZ� �

����������30� ,GHQWLI\LQJ�.H\�&RPSRQHQWV�RI�(QJLQHHULQJ�'HVLJQ�&XUULFXOXP�WR�,QIRUP�)XWXUH�
&XUULFXOXP�'HYHORSPHQW�
$OH[DQGULD�0XOOHU��'HVWLQ\�6FKZDE��.\OH�9DQ�/RRQ��'DQLHOOH�+DUORZ��5RQ�6NLQQHU��DQG�
7DUDK�&RQQROO\� �

�
7RSLF��7HDFKHU�(GXFDWLRQ�IRU�(QJOLVK�/DQJXDJH�'HYHORSPHQW��
=RRP�5RRP���� 3UHVHQWDWLRQ�7LWOH�$XWKRU�V���
�����������30� � 3UHVHUYLFH�6HFRQGDU\�6FLHQFH�DQG�0DWKHPDWLFV�7HDFKHUV
�8QGHUVWDQGLQJ�RI�+RZ�WR�7HDFK�

0XOWLOLQJXDO�/HDUQHUV��$�&RPSDULVRQ�$FURVV�3URJUDPV�
$OH[LV�6SLQD��9DOHULH�0HLHU��6WDFH\�&DUSHQWHU��DQG�-XOLH�%LDQFKLQL� �

����������30� � 0DWKHPDWLFV�7HDFKHU�$WWLWXGHV�DQG�,QVWUXFWLRQ�WRZDUGV�0XOWLOLQJXDO�/HDUQHUV�WKURXJK�
3URIHVVLRQDO�'HYHORSPHQW�([SHULHQFHV�
&DPHURQ�'H[WHU�7RUWL��6DUDK�5REHUWV��DQG�-XOLH�%LDQFKLQL� �
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�
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�

3UHVHQWDWLRQ�6HVVLRQV�,,,������30�������30�

3UHVHQWDWLRQ�WLPHV�LQFOXGH�WLPH�IRU�4	$�

�
7RSLF��6XSSRUWLQJ�8QGHUUHSUHVHQWHG�8QGHUJUDGXDWH�6WXGHQWV��
=RRP�5RRP���� 3UHVHQWDWLRQ�7LWOH�$XWKRU�V���
���������30� � 8QGHUVWDQGLQJ�/HDUQHUV¶�,GHDV�$ERXW�3KRWRV\QWKHVLV�:LWKLQ�D�&RPPXQLW\�&ROOHJH�

6HWWLQJ��$�/HDUQLQJ�3URJUHVVLRQ�$SSURDFK�
(ULN�$UHYDOR� �

���������30� � 'LYLVLRQ���DW�D�5HVHDUFK���
0DULO\Q�&DVWUR� �

�
7RSLF��3DUHQWDO�(QJDJHPHQW��'HYHORSPHQW�	�0HQWDO�+HDOWK��
=RRP�5RRP���� 3UHVHQWDWLRQ�7LWOH�$XWKRU�V��
���������30� � +RZ�/D\�+HDOWK�:RUNHUV�(QKDQFH�)DWKHU�(QJDJHPHQW�LQ�0HQWDO�+HDOWK�6HUYLFHV��$�

0L[HG�0HWKRGV�6WXG\�
-XDQ�&DUORV�*RQ]DOH]� �

���������30� � 7H[WXDO�6LOHQFHV�LQ�$OWHUQDWH�$VVHVVPHQW�5HVRXUFHV�
6XQJKHH�&KRL� �

�
7RSLF��67(0�(GXFDWLRQ�	�(GXFDWRU�'HYHORSPHQW��
=RRP�5RRP���� 3UHVHQWDWLRQ�7LWOH�$XWKRU�V��
���������30� � .H\�)DFLOLWDWRU�3UDFWLFHV�DQG�6WUDWHJLHV�$FURVV�,QIRUPDO�6FLHQFH�(GXFDWLRQ�6SDFHV��

$OH[DQGULD�0XOOHU��'DQLHOOH�+DUORZ��DQG�5RQ�6NLQQHU� �
���������30� �
�
�
���������30�

([SORULQJ�+RZ�6HFRQGDU\�3UHVHUYLFH�7HDFKHUV�,PSOHPHQW�(QJLQHHULQJ��
0DWWKHZ�%HQQHWW��-RKQ�*DOLVN\��)DLWK�+\XQ��0HJKDQ�0DFLDV��$OH[LV�6SLQD��6DUDK�+RXJK�
3DWWLVRQ��DQG�-XOLH�%LDQFKLQL� �
3URIHVVLRQDO�'HYHORSPHQW�$OLJQHG�ZLWK�/HDGHUV¶�*RDOV�LQ�(DUO\�&KLOGKRRG�67(0�
(GXFDWLRQ��$�&ROODERUDWLRQ�%HWZHHQ�5HVHDUFKHUV�DQG�3UDFWLWLRQHUV��
0HJKDQ�0DFLDV��$OH[LV�6SLQD��/HDK�5RVHQEDXP��%ULWWDQ\�&DOGZHOO��-LP�*ULEEOH��DQG�3DXO�
5HLPHU��
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$EVWUDFW�&DWDORJ�
�
$�&ULWLFDO�5DFH�$QDO\VLV��([DPLQLQJ�WKH�,PSDFW�RI�5DFH�1HXWUDO�3ROLFLHV�DQG�3UDFWLFHV�RQ�
2SSRUWXQLW\�/DQGVFDSHV�IRU�%ODFN�&ROOHJLDWH�6WXGHQWV�
-HUHP\�(GZDUGV�
$EVWUDFW���7KLV�SRVWHU�DGGUHVVHV�FROOHJH�DFFHVV�IRU�%ODFN�VWXGHQWV�DQG�LWV�LPSOLFDWLRQV�IRU�DFDGHPLF�DQG�
FDUHHU�RSSRUWXQLWLHV��7KLV�TXDOLWDWLYH�FDVH�VWXG\�ZRUN�KLJKOLJKWV�SROLFLHV�DQG�SUDFWLFHV�WKDW�LPSDFW�
VWXGHQWV¶�DELOLW\�WR�SUHSDUH�IRU�DQG�QDYLJDWH�FROOHJH��HVSHFLDOO\�DV�LW�SHUWDLQV�WR�GLYHUVLW\�VHHNLQJ�HIIRUWV�
IURP�ODUJH�KLVWRULFDOO\�ZKLWH�SXEOLF�UHVHDUFK�FDPSXVHV�WKDW�DUH�GHVLJQDWHG�0LQRULW\�6HUYLQJ�,QVWLWXWLRQV�
�06,V���,�DSSO\�ERWK�%ULGJLQJ�0XOWLSOH�:RUOGV��%0:��7KHRU\�DQG�&ULWLFDO�5DFH�7KHRU\��&57��LQ�
(GXFDWLRQ�DV�D�EDVLV�IRU�GLVFXVVLRQ�RI�WKH�PXOWLSOH�ZRUOGV�WKDW�LPSDFW�FROOHJH�GHFLVLRQ�PDNLQJ�DQG�
VWXGHQWV¶�UHODWLRQVKLSV�ZLWKLQ�D�XQLYHUVLW\�VHWWLQJ��6WXGHQWV�LQ�WKLV�VWXG\�KDYH�DQ�LQYHVWHG�LQWHUHVW�LQ�WKH�
FROOHJH�WKH\�FKRRVH�DQG�VWURQJ�EHOLHI�WKDW�WKHLU�VFKRRO�ZLOO�SUHSDUH�WKHP�IRU�WKH�IXWXUH��6WXGHQWV�UHOD\HG�
KRZ�WKH\�YLHZ�WKHLU�XQLYHUVLW\��ZKDW�WKH\�IHHO�WKHLU�XQLYHUVLW\�FDQ�RIIHU�WKHP�SURIHVVLRQDOO\��DQG�SURYLGHG�
VXJJHVWLRQV�IRU�LPSURYHPHQWV�RQ�FDPSXV�DV�LW�SHUWDLQV�WR�UDFLDO�GLYHUVLW\�DQG�%ODFN�UHSUHVHQWDWLRQ�RQ�
FDPSXV��,QWHUYLHZV�UHYHDOHG�D�FRQQHFWLRQ�EHWZHHQ�VWXGHQWV¶�HDUO\�HGXFDWLRQDO�FDUHHU�JRDOV�DQG�WKHLU�
FROOHJH�SXUVXLWV�WR�DWWDLQLQJ�WKHVH�JRDOV��7KLV�UHVHDUFK�SURYLGHV�D�FRQWLQXXP�DQG�EUHDGWK�RI�NQRZOHGJH�
WKDW�DOORZV�IRU�D�GHHSHU�XQGHUVWDQGLQJ�DERXW�%ODFN�VWXGHQW�DFFHVV�WR�FDUHHU�GULYHQ�RSSRUWXQLW\�WKURXJK�
HGXFDWLRQ��
�
$FWLYLW\�DQG�6WRU\WHOOLQJ�LQ�9LUWXDO�5HDOLW\�
'DYLG�6DxRVD��-LP�*ULEEOH��6DQWD�,RQWFKHYVND��3KRHEH�7UDQ��6DUDK�.RQGR� �
$EVWUDFW���7KH�FDSDELOLW\�RI�YLUWXDO�UHDOLW\��95��WHFKQRORJ\�WR�VLPXODWH�YLUWXDO�ZRUOGV�DQG�DOORZ�D�XVHU�WR�
H[SHULHQFH�WKHP�ZLWK�KHLJKWHQHG�SHUFHSWLRQ�DQG�HPERGLHG�LQWHUDFWLYLW\�VKRZV�JUHDW�SRWHQWLDO�IRU�
HGXFDWLRQDO�DSSOLFDWLRQV��7KHUH�LV�OLWWOH�UHVHDUFK��KRZHYHU��RQ�KRZ�WKLV�PLJKW�DSSO\�WR�D�FUHDWLYH�OHDUQLQJ�
FRQWH[W�IRU�DUWV�DQG�OLWHUDF\�GHYHORSPHQW��,�SUHVHQW�D�TXDOLWDWLYH�FDVH�VWXG\�WKDW�H[DPLQHV�WKH�DFWLYLW\�WKDW�
DURVH�LQ�H[SORUDWRU\�VHVVLRQV�ZKHUH�\RXWK�SDUWLFLSDQWV�ZHUH�LQYLWHG�WR�FUHDWH�VWRULHV�XVLQJ�D�95�GUDZLQJ�
HQYLURQPHQW��0\�ILQGLQJV�VKRZ�WKDW�GHVSLWH�WKH�IRFXV�RQ�VWRU\WHOOLQJ��HDFK�RI�WKH�IRXU�VHVVLRQV�H[DPLQHG�
ZDV�GHILQHG�E\�D�GLIIHUHQW�PDLQ�DFWLYLW\��EXLOGLQJ�DQG�LQKDELWLQJ�D�SODFH��FRQVWUXFWLQJ�DQG�SHUIRUPLQJ�D�
QDUUDWLYH��FUHDWLQJ�DQG�SOD\LQJ�D�JDPH��DQG�XQGHUVWDQGLQJ�WKH�95�V\VWHP�LQ�DQ�LQYHVWLJDWLRQ��7KH�
SDUWLFLSDQW¶V�DFWLYLW\�LQ�HDFK�FDVH�GHYHORSHG�RYHU�WKH�FRXUVH�RI�WKH�VHVVLRQ�LQ�ZD\V�WKDW�ZHUH�XQLTXHO\�
PHGLDWHG�E\�WKH�DIIRUGDQFHV�RI�95�WRROV�DQG�WKH�VRFLDO�LQWHUDFWLRQV�ZLWK�IDFLOLWDWRUV��)DFLOLWDWRUV�PHGLDWHG�
DFWLYLW\�LQ�HDFK�FDVH�E\�EHLQJ�FR�SUHVHQW�ZLWK�WKH�SDUWLFLSDQW�LQ�WKH�YLUWXDO�ZRUOG�DQG�H[SHULHQFLQJ�WKHLU�
REMHFWV�RI�DFWLYLW\�WRJHWKHU��7HQVLRQV�DURVH�ZKHQ�WKH�REMHFW�RI�DFWLYLW\�GLIIHUHG�EHWZHHQ�\RXWK�DQG�
IDFLOLWDWRUV��2YHUDOO��P\�ILQGLQJV�VXJJHVW�WKDW�WKH�LQWHUDFWLRQ�EHWZHHQ�\RXWK�SDUWLFLSDQW��95�WRRO��DQG�
IDFLOLWDWRU�ZLWKLQ�DQ�RSHQ�HQGHG�DFWLYLW\�VWUXFWXUH�FDQ�OHDG�WR�PDQ\�W\SHV�RI�DFWLYLWLHV�WKDW�GHYHORS�DQG�
WDNH�ULFK�IRUP�DFURVV�WHFKQRORJLHV�DQG�FRPPXQLWLHV��,Q�DGGLWLRQ�WR�WKHVH�ILQGLQJV�,�ZLOO�SUHVHQW�RQ�
LQ�SURJUHVV�ZRUN�RQ�95�VWRU\WHOOLQJ�DQG�WKH�XVH�RI�RWKHU�GLJLWDO�SODWIRUPV�IRU�OLWHUDF\�GHYHORSPHQW��
�
$X[LOLDU\�YDULDEOH�YLVXDOL]DWLRQ�LQ�PL[WXUH�PRGHOV��$�6KLQ\�DSSOLFDWLRQ�
'LQD�$UFK��$GDP�*DUEHU��DQG�.DUHQ�1\OXQG�*LEVRQ� �
$EVWUDFW���7KLV�SURSRVDO�SUHVHQWV�DQ�RQOLQH�DSSOLFDWLRQ�WKDW�PD\�EH�XVHG�WR�YLVXDOO\�GLVSOD\�DX[LOLDU\�
UHODWLRQ�LQIRUPDWLRQ�LQ�WKH�FRQWH[W�RI�PL[WXUH�PRGHOV��'DWD�YLVXDOL]DWLRQ�LQ�PL[WXUH�PRGHOV�PD\�DSSHDU�DV�
WULYLDO�WDVNV�WR�VRPH�PHWKRGRORJLVWV��H�J���SURGXFLQJ�EDU�FKDUWV�RI�FRQGLWLRQDO�ODWHQW�FODVV�SUREDELOLWLHV��
FRPSXWLQJ�FRQGLWLRQDO�WUDQVLWLRQ�SUREDELOLWLHV��HWF����EXW�LV�RIWHQ�OHVV�REYLRXV�WR�RWKHUV��)RU�H[DPSOH��
FRYDULDWH�UHODWLRQV�LQ�D�ODWHQW�FODVV�DQDO\VLV��/&$��DUH�RIWHQ�SUHVHQWHG�LQ�D�WDEOH�RI�ORJLW�FRHIILFLHQWV��
KRZHYHU��ZKDW�OLNHO\�ZRXOG�EH�PRUH�LQWXLWLYH�IRU�LQWHUSUHWDWLRQ�RI�WKRVH�ORJLW�YDOXHV�ZHUH�SORWWHG�LQ�EDU�
FKDUWV�IRU�HDV\�LQWHUSUHWDWLRQ��&RQYHQWLRQV�IRU�GDWD�DQG�PRGHO�UHVXOWV�YLVXDOL]DWLRQV�LQ�WKH�PL[WXUH�PRGHO�
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VHWWLQJ�DUH�YLUWXDOO\�QRQH[LVWHQW�IRU�ERWK�PHWKRGRORJLVWV�DQG�DSSOLHG�XVHUV��$V�D�FRQVHTXHQFH��HYHQ�WKH�
PRVW�VLPSOLVWLF�JUDSKLFDO�GLVSOD\V�DQG�QXPHULFDO�VXPPDULHV�RI�PRGHO�UHVXOWV�DUH�QRW�DXWRPDWLFDOO\�
JHQHUDWHG�LQ�VRIWZDUH�SDFNDJHV�XVHG�WR�HVWLPDWH�WKH�PL[WXUH�PRGHOV��7KH�FXUUHQW�QHFHVVLW\�RI�WUDQVIHUULQJ�
PRGHO�UHVXOWV�WR�SURGXFH�YLVXDO�GLVSOD\V�WKDW�HIIHFWLYHO\�FRPPXQLFDWH�WKH�PHDQLQJ�RI�WKH�UHVXOWV�WR�
QRQ�WHFKQLFDO�DXGLHQFH�UHVXOWV�LQ�PRVW�RI�WKHVH�SRVW�SURFHVVLQJ�WDVNV�QHYHU�EHLQJ�GRQH��LPSHGLQJ�WKH�
UHVHDUFKHU¶V�XQGHUVWDQGLQJ�RI�WKHLU�UHVXOWV�DV�ZHOO�DV�OLPLWLQJ�WKH�H[SODQDWLRQ�DQG�GLVFXVVLRQ�WKHUHRI��
7KHUH�LV�D�VL]DEOH�DPRXQW�RI�UHVHDUFK�UHODWHG�WR�PL[WXUH�PRGHOV�WKDW�SUHVHQW�PHWKRGRORJLFDO�LQQRYDWLRQV��
GHYHORSPHQWV��DQG�PRGHO�H[WHQVLRQV�WKDW�DUH�RIWHQ�ZULWWHQ�E\�PHWKRGRORJLVWV�IRU�PHWKRGRORJLVWV��2XU�
QHZ��ZRUN�LQ�SURJUHVV�PHWKRGRORJLFDO�LQQRYDWLRQ�FUHDWHV�D�WRRO�WKDW�FDQ�HDVLO\�FUHDWH�ILJXUHV�IRU�PL[WXUH�
PRGHOV��7KLV�PHWKRGRORJLFDO�LQQRYDWLRQ��GHVLJQHG�XVLQJ�0SOXV��5��DQG�6KLQ\�LQ�5��SURYLGHV�VXSSRUW�IRU�
WKH�XVH�RI�JUDSKLFDO�SUHVHQWDWLRQ�RI�ILQGLQJV��QRW�UHO\LQJ�RQ�MXVW�UHSRUWLQJ�VWDWLVWLFDO�SDUDPHWHU�HVWLPDWHV��
%\�VXSSRUWLQJ�WKH�XVH�RI�JUDSKLFV�DQG�YLVXDOL]DWLRQV��WKH�UHVXOWV�RI�WKHVH�FRPSOH[�PRGHOV�DUH�PDGH�PRUH�
DFFHVVLEOH�WR�D�EURDGHU�DXGLHQFH��LQFUHDVLQJ�WKH�LPSDFW�RI�WKH�ZRUN��
�
&KDQJHV�LQ�'HVLUHG�&DUHHU�DQG�&ROOHJH�0DMRU�LQ����WK�*UDGH�<RXWK�DV�D�5HVXOW�RI�3DUWLFLSDWLRQ�LQ�
67(0�3URJUDPPLQJ�
3UL\D�5DYL��1DWKDOLH�3DHVOHU��$OH[DQGULD�0XOOHU��6DUDK�+LUVFK��'LDQD�$U\D��DQG�0DOORU\�5LFH�
$EVWUDFW���7KHUH�DUH�PDQ\�VWXGLHV�VKRZLQJ�KRZ�HQJDJHPHQW�ZLWK�DIWHU�VFKRRO�67(0�SURJUDPV�LQFUHDVHV�
WKH�LQWHUHVW�RI�\RXWK�LQ�67(0��5LHGLQJHU�HW��DO���������+RZHYHU��IHZ�VWXGLHV�KDYH�IRFXVHG�RQ�KRZ�
SDUWLFLSDWLRQ�LQ�D�67(0�RXWUHDFK�SURJUDP��VSHFLILFDOO\�IHPDOH�RULHQWDWHG���DIIHFWV�QRW�RQO\�\RXQJ�JLUO¶V�
LQWHUHVW�LQ�67(0��EXW�DOVR�WKHLU�GHVLUH�WR�SXUVXH�D�PDMRU�DQG�RU�FDUHHU�LQ�67(0��7KH�&XULH�RVLW\�SURMHFW�
IRFXVHV�RQ�FRQQHFWLQJ�IHPDOH��RU�QRQ�ELQDU\�VFLHQWLVWV�DQG�HQJLQHHUV�DW�8&6%�ZLWK�\RXQJ�JLUOV��
HOHPHQWDU\�WR�KLJK�VFKRRO�DJH��IURP�D�ORFDO�DIWHU�VFKRRO�SURJUDP��7KH�JRDO�RI�WKLV�SURJUDP�LV�WR�GHP\VWLI\�
WKH�67(0�ILHOG�DQG�HQFRXUDJH�\RXWK�WR�SXUVXH�67(0�LQWHUHVWV��7R�DFFRPSOLVK�WKLV��WKH�JLUOV�DWWHQG�
ZHHNO\�YLVLWV�WR�8&6%¶V�FDPSXV�ZKHUH�WKH\�LQWHUYLHZ�IHPDOH�SURIHVVLRQDOV�ZRUNLQJ�LQ�D�67(0�ILHOG��
$IWHUZDUGV��WKH\�SDUWLFLSDWH�LQ�D�KDQGV�RQ�DFWLYLW\�UHODWLQJ�WR�WKH�ZRUN�RI�WKH�IDFXOW\��7KH�JRDO�RI�WKLV�
VWXG\�LV�WR�VHH�KRZ�\RXWK�SDUWLFLSDWLRQ�LQ�WKH�&XULH�RVLW\�SURMHFW�DIIHFWV�\RXQJ�JLUOV¶�LQWHUHVW�LQ�67(0��
ZLWK�D�IRFXV�RQ�\RXWK�FDUHHU�DQG�FROOHJH�PDMRU�LQWHUHVWV��7KLV�VWXG\�ZLOO�EH�FRQGXFWHG�WKURXJK�WKH�
DQDO\VLV�RI�FRGHG�SUH��DQG�SRVW�SURJUDP�LQWHUYLHZV�ZLWK�WKH�JLUOV��IRU�WKH�\HDUV�RI������WR�������7KH�
SRVWHU�ZLOO�SUHVHQW�ILQGLQJV�IURP�WKHVH�LQWHUYLHZV�ZKLFK�ZLOO�DOORZ�XV�WR�VHH�LI�WKH�&XULH�RVLW\�SURMHFW�
LQIOXHQFHV�WKH�RXWORRN�DQG�IXWXUH�SURVSHFWV�RI�SDUWLFLSDQWV�GXULQJ�WKHLU�WLPH�ZLWKLQ�WKH�SURJUDP��
�
&RPSXWHU�DVVLVWHG�+HDUW�5DWH�9DULDELOLW\�%LRIHHGEDFN�DQG�6HQWHQFH�:ULWLQJ�3HUIRUPDQFH�LQ�
6WXGHQWV�ZLWK�+LJK�)XQFWLRQLQJ�$XWLVP�
'HVWLQ\�+RHUEHUJ��'HQD�.DSORZLW]��DQG�*HRUJH�6LQJHU� �
$EVWUDFW���7KH�SXUSRVH�RI�WKLV�SURRI�RI�FRQFHSW�SLORW�VWXG\�ZDV�WR�HYDOXDWH�WKH�HIILFDF\�RI�+59�
ELRIHHGEDFN�ZLWK�WKUHH�FKLOGUHQ�ZLWK�DXWLVP�RQ�DQ�LQGHSHQGHQW�ZULWLQJ�WDVN�DVVRFLDWHG�ZLWK�D�KLVWRU\�RI�
DQ[LHW\�EDVHG�WDVN�DYRLGDQFH�DQG�HVFDSH�EHKDYLRU��7KH�GHSHQGHQW�YDULDEOHV�ZHUH�LQGLFDWRUV�RI�
SHUIRUPDQFH�RQ�DQ�DFDGHPLF�WDVN�ZKLFK�W\SLFDOO\�HOLFLWHG�EHKDYLRUV�DQG�EHKDYLRUV�DVVRFLDWHG�ZLWK�
DQ[LHW\��7KH�FKLOGUHQ�ZHUH�WDXJKW�KRZ�WR�XVH�D�FRPSXWHU�DVVLVWHG�KHDUW�UDWH�YDULDELOLW\�ELRIHHGEDFN�
V\VWHP��7ZR�FRQGLWLRQV�ZHUH�FRPSDUHG�XVLQJ�DQ�DOWHUQDWLQJ�WUHDWPHQW�GHVLJQ��,Q�RQH�FRQGLWLRQ��WKH�
VWXGHQWV�ZHUH�DVNHG�WR�ZULWH�D�UHTXHVW�IRU�D�SUHIHUUHG�LWHP�RU�DFWLYLW\�ZKLFK�WKH\�REWDLQHG�XSRQ�
FRPSOHWLQJ�WKH�WDVN��,Q�WKH�RWKHU�FRQGLWLRQ�WKH\�SOD\HG�D�FRPSXWHU�JDPH�SURYLGLQJ�ELRIHHGEDFN�IRU�WHQ�
PLQXWHV�SULRU�WR�UHFHLYLQJ�WKH�VDPH�WDVN�LQVWUXFWLRQV��7KH�SDUWLFLSDQWV��Q ���ZHUH��VW±�UG�JUDGH�PDOH�
VWXGHQWV�ZLWK�KLJK�IXQFWLRQLQJ�DXWLVP��EHKDYLRUDO�V\PSWRPV�RI�DQ[LHW\��DQG�D�KLVWRU\�RI�DYRLGDQFH�RI�
H[SUHVVLYH�ZULWLQJ�WDVNV�DVVRFLDWHG�ZLWK�SUREOHP�EHKDYLRUV��5HVXOWV��$OO�WKUHH�RI�WKH�SDUWLFLSDQWV�KDG�
EHWWHU�RXWFRPH�PHDVXUHPHQWV�LQ�WKH�³ZLWK�ELRIHHGEDFN´�FRQGLWLRQ��(DFK�VKRZHG�VKRUWHU�UHVSRQVH�ODWHQF\��
LQFUHDVHG�ZULWLQJ�VSHHG��DQG�KLJKHU�ZULWLQJ�TXDOLW\�UDWLQJV�LQ�WKH�ELRIHHGEDFN�FRQGLWLRQ�WKDQ�LQ�WKH�WULDOV�
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FRQGXFWHG�ZLWKRXW�ELRIHHGEDFN��$QDO\VLV�RI�WKH�UHVXOWV�VKRZV�D�FOHDU�LPSURYHPHQW�LQ�UHVSRQVH�WLPH�DIWHU�
ELRIHHGEDFN�IRU�HDFK�RI�WKH�WKUHH�FKLOGUHQ��$GGLWLRQDO�WUHQGV�WKDW�FDQ�EH�REVHUYHG�IURP�WKH�GDWD�LQ�HDFK�
ILJXUH�FRYHULQJ�DOO�WKUHH�FKLOGUHQ�DQG�LQ�DOO�WKUHH�WHVWHG�FDWHJRULHV�LQFOXGH�GHFUHDVHV�LQ�YDULDELOLW\�LQ�ERWK�
FRQGLWLRQV�RYHU�WLPH�DQG�DQ�RYHUDOO�LPSURYHPHQW�RYHU�WLPH��&RQFOXVLRQ��,Q�FRQMXQFWLRQ�ZLWK�SUHYLRXV�
UHVHDUFK�ILQGLQJV�RQ�OHDUQLQJ�DQG�DURXVDO�PRGXODWLRQ�LQ�DXWLVP��WKHVH�UHVHDUFK�ILQGLQJV�VXJJHVW�WKDW�
FRPSXWHU�EDVHG�KHDUW�UDWH�YDULDELOLW\�ELRIHHGEDFN�PD\�KHOS�WR�UHGXFH�K\SHU�DURXVDO�DQG�DQ[LHW\�WR�
LQFUHDVH�DYDLODEOH�DWWHQWLRQ�DQG�DELOLW\�WR�SHUIRUP�DFDGHPLF�WDVNV��0F&UDW\��������IRU�ORZHU�
HOHPHQWDU\�DJHG�VWXGHQWV�ZLWK�KLJK�IXQFWLRQLQJ�DXWLVP��
�
'HVLJQLQJ�&RPSOHPHQWDU\�$FWLYLWLHV�IRU�/HDUQLQJ�LQ�&ODVVURRPV�DQG�)LHOG�7ULSV�WR�DQ�,QWHUDFWLYH�
6FLHQFH�&HQWHU�
$OH[DQGULD�0XOOHU��5RQ�6NLQQHU��DQG�'DQLHOOH�+DUORZ�
$EVWUDFW���3DUWQHUVKLSV�EHWZHHQ�VFKRROV�DQG�RWKHU�LQVWLWXWLRQV�FDQ�FUHDWH�QHZ�RSSRUWXQLWLHV�IRU�OHDUQLQJ�
WKDW�OHYHUDJH�WKH�DIIRUGDQFHV�RI�PXOWLSOH�W\SHV�RI�LQVWLWXWLRQV��)RU�H[DPSOH��LQIRUPDO�VFLHQFH�LQVWLWXWLRQV��
VXFK�DV�VFLHQFH�PXVHXPV�SURYLGH�ULFK�OHDUQLQJ�RSSRUWXQLWLHV�IRU�\RXWK�WKDW�FDQ�FRPSOHPHQW�VFKRRO�
OHDUQLQJ��+RZHYHU��KRZ�WR�HIIHFWLYHO\�GHVLJQ�PDWHULDOV�IRU�WKHVH�GLIIHUHQW�W\SHV�RI�LQVWLWXWLRQV�WKDW�DUH�
PXWXDOO\�EHQHILFLDO�LV�QRW�ZHOO�XQGHUVWRRG��:H�H[SORUH�KRZ�WR�HIIHFWLYHO\�GHVLJQ�PRGXOHV�RI�DFWLYLWLHV�
WKDW�OHYHUDJH�WKH�XQLTXH�DIIRUGDQFHV�RI�VFKRROV�DQG�DQ�LQWHUDFWLYH�VFLHQFH�PXVHXP�WR�UHVXOW�LQ�VWXGHQWV�
OHDUQLQJ�VFLHQFH�WKURXJK�WKH�SUDFWLFHV�RI�VFLHQFH�DQG�HQJLQHHULQJ�GXULQJ�D�ILHOG�WULS�SURJUDP�DQG�LQ�SUH�
DQG�SRVW�DFWLYLWLHV�FRPSOHWHG�LQ�HOHPHQWDU\�VFKRRO�FODVVURRPV��7KLV�ZRUN�SUHVHQWHG�KHUH�LV�SDUW�RI�D�
ODUJHU�SURMHFW�ZKLFK�IROORZV�D�GHVLJQ�EDVHG�LPSOHPHQWDWLRQ�UHVHDUFK��'%,5��PRGHO�DQG�LV�FRQGXFWHG�
WKURXJK�D�ORQJ�WHUP�5HVHDUFK�3UDFWLFH�3DUWQHUVKLS��533��EHWZHHQ�D�UHVHDUFK�XQLYHUVLW\�DQG�DQ�LQWHUDFWLYH�
VFLHQFH�FHQWHU��6L[�GHVLJQ�SULQFLSOHV�IRU�GHYHORSLQJ�FRPSOHPHQWDU\�VFKRRO�DQG�ILHOG�WULS�DFWLYLWLHV�DUH�
SUHVHQWHG�EDVHG�RQ�LWHUDWLYH�GHYHORSPHQW�DQG�WHVWLQJ�WKH�ILHOG�WULSV�DQG�DFWLYLWLHV�ZLWK����FODVVURRPV�
UDQJLQJ�IURP�JUDGHV���WKURXJK���DQG�UHSUHVHQWLQJ�D�UDQJH�RI�GHPRJUDSKLFV��
�
'HVLJQLQJ�6RFLDO�5HDOLWLHV��([DPLQLQJ�<RXWK¶V�,GHQWLW\�'HYHORSPHQW�7KURXJK�0XOWLPRGDO�
/LWHUDFLHV�
&KULVWLQH�+VX��%ULJHWWH�/RQJ��DQG�/LOO\�&��/HZ� �
$EVWUDFW���7KLV�SRVWHU�SUHVHQWDWLRQ�IRFXVHV�RQ�\RXWKV¶�LGHQWLW\�GHYHORSPHQW�WKURXJK�GLJLWDO�VWRU\WHOOLQJ�LQ�
D�FRPPXQLW\�EDVHG�DIWHU�VFKRRO�SURJUDP��$OWKRXJK�WKHUH�KDYH�EHHQ�VHYHUDO�VWXGLHV�WKDW�H[SORUH�WKLV�
SKHQRPHQRQ��WKLV�SLORW�VWXG\�XQFRYHUV�ZD\V�LQ�ZKLFK�HOHPHQWDU\�VFKRRO�DJHG�JLUOV�DUWLFXODWH�WKHLU�YLVLRQ�
DQG�GHPRQVWUDWH�LQGLYLGXDO�DJHQF\�E\�JUDSSOLQJ�ZLWK�FUHDWLYH�GHFLVLRQV�ZKLOH�HQJDJLQJ�LQ�PXOWLPRGDO�
OLWHUDFLHV��,Q�RUGHU�WR�LQYHVWLJDWH�\RXWK¶V�SHUVSHFWLYHV�RI�WKHLU�SDUWLFLSDWLRQ��UHVHDUFKHUV�LQWHUYLHZHG���JLUOV�
DERXW�WKHLU�H[SHULHQFH�GLJLWDO�VWRU\WHOOLQJ�RQ�VLWH��WKHLU�VRXUFHV�RI�PRWLYDWLRQ��DQG�K\SRWKHWLFDO�TXHVWLRQV�
UHJDUGLQJ�YDULRXV�GHJUHHV�RI�JURXS�SDUWLFLSDWLRQ��7KH�UHVHDUFK�WHDP�FDSWXUHG�WKHLU�UHVSRQVHV�ZLWK�YLGHR�
DQG�DXGLR�UHFRUGLQJ�IURP�WZR�FDPHUDV��$IWHUZDUGV��UHVHDUFK�WHDP�FRQVWUXFW�D�PXOWLPRGDO�WUDQVFULSW�ZLWK�
HYHQW�PDSSLQJ�RI�WKH�YLGHR�IRRWDJH�DQG�DXGLR�WUDQVFULSWLRQV��,Q�DGGLWLRQ�WR�WKH�PXOWLPRGDO�WUDQVFULSWV��
UHVHDUFKHUV�LQFOXGH�D�FURVV�FDVH�DQDO\VLV�RI�LQWHUYLHZ�UHVSRQVHV�IURP�ERWK�FDVHV��7KXV��WKH�YLVXDOL]DWLRQ�
RI�WKHVH�DQDO\VHV�XQYHLOV�\RXWKV¶�UHODWLRQVKLSV�HVWDEOLVKHG�WKURXJK�QHJRWLDWLRQ��VRFLDO�SRVLWLRQLQJ�RI�WHDP�
PHPEHUV��FRQVHTXHQWLDO�SURJUHVVLRQV�RI�HYHQWV��DV�ZHOO�DV�KXPDQ�FRPSXWHU�LQWHUDFWLRQ��7KLV�FDVH�VWXG\�
LQFOXGHV�PXOWL�OD\HUHG�HYLGHQFH�WKDW�UHYHDOV�KRZ�HOHPHQWDU\�VFKRRO�DJHG�JLUOV�UHSUHVHQW�WKHLU�VRFLDO�
UHDOLWLHV�E\�FUHDWLQJ�GLJLWDO�DUWLIDFWV�DQG�XVH�UHDGLO\�DYDLODEOH�WHFKQRORJLHV�WR�GHVLJQ�WKHLU�ZRUOGV��7KH�
LPSOLFDWLRQV�RI�WKLV�VWXG\�DGGUHVV�V\VWHPLF�LQHTXLWLHV�ZLWK�WHFKQRORJ\�XVH�DPRQJ�JLUOV�LQ�XQGHU�UHVRXUFHG�
FRPPXQLWLHV�DV�ZHOO�DV�DOOXGHV�WR�RSSRUWXQLWLHV�IRU�GLJLWDO�FLWL]HQVKLS�DQG�VRFLDO�HPSRZHUPHQW��
�
�
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'LIIHUHQFHV�LQ�%HQHILWV�)URP�3DUWLFLSDWLRQ�LQ�D�67(0�2XWUHDFK�3URJUDP�IRU�8QGHUJUDGXDWH�
67(0�DQG�1RQ�67(0�)DFLOLWDWRUV�
.HOO\�9X��$OH[DQGULD�0XOOHU��0DOORU\�5LFH��'LDQD�$U\D��DQG�6DUDK�+LUVFK�
$EVWUDFW���3DUWLFLSDWLRQ�ZLWKLQ�RXWUHDFK�SURJUDPV�KDV�VKRZQ�WR�EH�EHQHILFLDO�IRU�XQGHUJUDGXDWH�PHQWRUV�RI�
.���67(0�SURJUDPV��1HOVRQ�HW�DO����������KRZHYHU��WKHUH�LV�OLWWOH�UHVHDUFK�LQWR�WKH�H[WHQW�RI�WKHVH�
EHQHILWV��&DUSHQWHU���������7KH�&XULH�RVLW\�3URMHFW�ZRUNV�ZLWK�HOHPHQWDU\��WR�KLJK�VFKRRO�DJHG�JLUOV�WR�
SURPRWH�ZRPHQ�LQ�67(0�E\�HQJDJLQJ�WKHP�LQ�UHVHDUFK�DQG�RWKHU�VFLHQFH�EDVHG�DFWLYLWLHV�ZLWK�YDULRXV�
IHPDOH�VFLHQWLVWV�DQG�HQJLQHHUV�DW�WKH�8QLYHUVLW\�RI�&DOLIRUQLD��6DQWD�%DUEDUD��8&6%���8QGHUJUDGXDWH�
IDFLOLWDWRUV�JXLGH�WKH�JLUOV�WKURXJK�UHDGLQJ�GLVFXVVLRQV�DERXW�IHPDOH�VFLHQWLVWV��ZDWFK�RYHU�WKHP�GXULQJ�
RQ�FDPSXV�WRXUV�DQG�DVVRFLDWHG�DFWLYLWLHV�LQ�GLIIHUHQW�ODEV�DQG�UHVHDUFK�VLWHV��DQG�DVVLVW�WKH�JLUOV�WKURXJK�
LQWHUYLHZLQJ�DQG�ZULWLQJ�DERXW�WKH�GLIIHUHQW�VFLHQWLVWV�WKH\�KDYH�PHW�WKURXJKRXW�WKH�SURJUDP��$OWKRXJK�
WKH�SURJUDP�LV�GHVLJQHG�WR�KHDYLO\�HPSKDVL]H�IHPDOH�LQYROYHPHQW�LQ�67(0�ILHOGV��WKH�XQGHUJUDGXDWH�
IDFLOLWDWRUV�FRQVLVW�RI�ERWK�67(0�DQG�QRQ�67(0�PDMRUV��7KLV�VWXG\�DLPV�WR�XQGHUVWDQG�GLIIHUHQFHV�LQ�WKH�
SHUFHLYHG�EHQHILWV�RI�SDUWLFLSDWLRQ�EHWZHHQ�67(0�DQG�QRQ�67(0�PDMRU�IDFLOLWDWRUV��7R�GHWHUPLQH�LI�
WKHUH�LV�D�GLIIHUHQFH�EHWZHHQ�WKH�H[SHULHQFHV�RI�67(0�DQG�QRQ�67(0�IDFLOLWDWRUV��SUH��DQG�
SRVW�LQWHUYLHZV�RI�WKH�IDFLOLWDWRUV�ZLOO�EH�FRQGXFWHG��IRFXVLQJ�RQ�WKHLU�H[SHULHQFHV�IDFLOLWDWLQJ�YDULRXV�ODE�
WRXUV�DQG�67(0�DFWLYLWLHV��7KLV�SRVWHU�SUHVHQWDWLRQ�ZLOO�SUHVHQW�WKH�SUHOLPLQDU\�ILQGLQJV�IURP�
SUH�SURJUDP�LQWHUYLHZV�ZLWK�IDFLOLWDWRUV��:H�ZLOO�IRFXV�RQ�IRXU�FDVH�VWXGLHV��WZR�67(0�DQG�WZR�
QRQ�67(0�PDMRUV��DQG�HODERUDWH�RQ�VSHFLILF�H[SHULHQFHV�EDVHG�RQ�GLIIHUHQFHV�LQ�WKHLU�67(0�
EDFNJURXQG��
�
'LYLVLRQ���#�D�5HVHDUFK���
0DULO\Q�&DVWUR�
$EVWUDFW���$V�XQLYHUVLWLHV�FRQWLQXH�WR�IDFH�LQFUHDVHG�SUHVVXUH�WR�SURGXFH�PHDVXUHV�RI�DFFRXQWDELOLW\�IRU�WKH�
UHWHQWLRQ�DQG�JUDGXDWLRQ�RI�WKHLU�VWXGHQW�ERGLHV��D�ORRN�DW�YDULRXV�DW�ULVN�VWXGHQW�SRSXODWLRQV�KDV�
ZDUUDQWHG�D�GHHSHU�ORRN�DW�VWXGHQW�DWKOHWHV��ZKR�DV�D�FROOHFWLYH�KDYH�IDFHG�JURZLQJ�VFUXWLQ\�XQGHU�WKH�
OHJLRQV�RI�DFDGHPLF�PLVFRQGXFW�EURXJKW�WR�OLJKW�LQ�UHFHQW�\HDUV��/HYHLOOH��������+XPO��%HUJPDQ��1HZHOO��
	�+DQFRFN���������7KH�JRYHUQLQJ�ERG\�RI�LQWHUFROOHJLDWH�DWKOHWLFV��RWKHUZLVH�NQRZQ�DV�WKH�1DWLRQDO�
&ROOHJLDWH�$WKOHWLF�$VVRFLDWLRQ��1&$$���LQ�UHVSRQVH�WR�WKH�LQFUHDVLQJ�GLVFRQQHFW�EHWZHHQ�LQWHUFROOHJLDWH�
DWKOHWLF�YDOXHV�DQG�WKRVH�KHOG�IURP�WKHLU�KRVW�LQVWLWXWLRQV��KDYH�PDGH�EURDG�VWULGHV�LQ�LPSOHPHQWLQJ�
LQLWLDWLYHV�IRFXVHG�RQ�GHJUHH�DGYDQFHPHQW��'HVSLWH�WKH�DFDGHPLF�OHJLVODWLRQ�LPSOHPHQWHG�E\�WKH�1&$$�
LQ�HIIRUWV�WR�KROG�SURJUDPV�DFFRXQWDEOH�IRU�WKHLU�DWKOHWHV¶�DFDGHPLF�SURJUHVV��VXFK�DV�WKH�$FDGHPLF�
3URJUHVV�5DWH��$35��DQG�����������VWXGHQW�DWKOHWHV�FRQWLQXH�WR�IDFH�D�XQLTXH�OLWDQ\�RI�FKDOOHQJHV�DV�D�
³VSHFLDOL]HG�FDPSXV�SRSXODWLRQ´��7LQJ��������S��������7KLV�QRQWUDGLWLRQDO�VWDWXV�RI�VWXGHQW�DWKOHWHV�KDV�
KHOSHG�MX[WDSRVH�WKHLU�H[SHULHQFHV�ZLWK�WKRVH�RI�WKH�PDMRULW\�VWXGHQW�SRSXODWLRQ��)LUVW�\HDU�
VWXGHQW�DWKOHWHV�LQ�SDUWLFXODU�DUH�H[SHFWHG�WR�VXFFHVVIXOO\�DGMXVW�WR�WKH�DFDGHPLF�ULJRU�DQG�VRFLDO�
H[SHFWDWLRQV�WKDW�FRPH�ZLWK�WKH�ILUVW�\HDU�H[SHULHQFH��KRZHYHU��XQOLNH�WUDGLWLRQDO�VWXGHQWV��WKH\�DUH�DOVR�
H[SHFWHG�WR�TXLFNO\�DGMXVW�WR�WKH�DWKOHWLF�H[SHFWDWLRQV�RI�LQWHUFROOHJLDWH�FRPSHWLWLRQ��*DVWRQ�*D\OHV�	�
%DNHU���������7KHUHIRUH��WKH�SXUSRVH�RI�WKLV�H[SORUDWRU\�VWXG\�LV�WR�JHW�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�
ILUVW�\HDU�H[SHULHQFH�RI�VWXGHQW�DWKOHWHV�LQ�D�SXEOLF�UHVHDUFK�XQLYHUVLW\��VKHGGLQJ�OLJKW�RQ�WKH�VWUHVVRUV�
LGHQWLILHG�E\�WKHVH�'LYLVLRQ���DWKOHWHV��
�
([SORULQJ�+RZ�6HFRQGDU\�3UHVHUYLFH�7HDFKHUV�,PSOHPHQW�(QJLQHHULQJ�
0DWWKHZ�%HQQHWW��-RKQ�*DOLVN\��)DLWK�+\XQ��0HJKDQ�0DFLDV��$OH[LV�6SLQD��6DUDK�+RXJK�3DWWLVRQ��DQG�-XOLH�
%LDQFKLQL�
$EVWUDFW���7KLV�ZRUN�LQ�SURJUHVV�H[DPLQHV�WKH�LPSOHPHQWDWLRQ�RI�HQJLQHHULQJ�LQ�HG73$V��WHDFKHU�
SHUIRUPDQFH�DVVHVVPHQW�SRUWIROLRV��IRU�SUHVHUYLFH�WHDFKHUV�LQ�ORFDO�VHFRQGDU\�VFLHQFH�FODVVURRPV��
,PSOHPHQWLQJ�HQJLQHHULQJ�DFWLYLWLHV�LQ�VHFRQGDU\�VFLHQFH�FODVVURRPV�LV�QRW�DOZD\V�HDV\�IRU�SUDFWLFLQJ�
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WHDFKHUV��OHW�DORQH�SUHVHUYLFH�WHDFKHUV��:LWK�WKH�LPSOHPHQWDWLRQ�RI�WKH�1H[W�*HQHUDWLRQ�6FLHQFH�6WDQGDUGV�
�1*66���VFLHQFH�WHDFKHUV�DUH�QRZ�H[SHFWHG�WR�H[SOLFLWO\�LQFRUSRUDWH�YDULRXV�VFLHQFH�DQG�HQJLQHHULQJ�
SUDFWLFHV��6(3V��LQWR�WKHLU�WHDFKLQJ�SUDFWLFH��3UHVHUYLFH�WHDFKHUV��KRZHYHU��DUH�QRW�UHTXLUHG�WR�LPSOHPHQW�
HQJLQHHULQJ�LQ�WKH�OHVVRQV�XVHG�IRU�WKHLU�HG73$V��:H�DUH�H[SORULQJ�KRZ�SUHVHUYLFH�WHDFKHUV�HQJDJH�
VWXGHQWV�LQ�WKH�HQJLQHHULQJ�GHVLJQ�SURFHVV��('3���7R�FRQGXFW�WKLV�VWXG\��ZH�DUH�DQDO\]LQJ�DSSUR[LPDWHO\�
���HG73$V�FRPSOHWHG�DFURVV���\HDUV��(G73$V�ZHUH�ILUVW�UHYLHZHG�WR�ILQG�WKRVH�LQ�ZKLFK�HQJLQHHULQJ�ZDV�
XVHG�LQ�VRPH�IRUP��H�J���DV�D�FRPSRQHQW�RI�DQ�RYHUDOO�XQLW��DV�DQ�RYHUDOO�FRQWH[W�LQ�ZKLFK�D�SDUWLFXODU�
OHVVRQ�H[LVWV���:H�DUH�QRZ�UHDGLQJ�WKURXJK�OHVVRQ�SODQV�DQG�LQVWUXFWLRQDO��SODQQLQJ��DQG�DVVHVVPHQW�
FRPPHQWDULHV�WR�FRGH�IRU�6(3V�DQG�DVSHFWV�RI�WKH�('3��7KLV�SURFHVV�KDV�OHG�WR�D�FODULILFDWLRQ�RI�RXU�
FRGHERRN��VSHFLILFDOO\�ZKDW�TXDOLILHV�DV�HQJLQHHULQJ��DQG�VXEVHTXHQWO\�ZKDW�SDUW�RU�VXESDUW�RI�WKH�('3�LV�
GHPRQVWUDWHG��,Q�RUGHU�WR�FODULI\�ZKDW�TXDOLILHV�DV�HQJLQHHULQJ��ZH�FRQVLGHUHG�WKH�1*66�DQG�YDULRXV�
RWKHU�GHVFULSWLRQV�RI�WKH�('3�DQG�LWV�FRPSRQHQWV�DQG�VXEFRPSRQHQWV��3UHOLPLQDU\�ILQGLQJV�LQGLFDWH�WKDW�
SUHVHUYLFH�WHDFKHUV�PD\�XWLOL]H�WKH�('3�LQ�WKHLU�OHVVRQ�SODQV�GLIIHUHQWO\�LQ�VFKRROV�ZKHUH�HQJLQHHULQJ�LV�D�
IRFXV�IRU�WKH�VFKRRO�FRPSDUHG�WR�WKRVH�LQ�VFKRROV�ZKHUH�HQJLQHHULQJ�LV�QRW�D�IRFXV��)XUWKHU��WKHUH�DUH�
YDULRXV�GHJUHHV�WR�ZKLFK�SUHVHUYLFH�WHDFKHUV�FDQ�HQJDJH�VWXGHQWV�LQ�WKH�('3��HVSHFLDOO\�IRU�WKRVH�VFLHQFH�
FRQFHSWV�ZKLFK�FRXOG�HDVLO\�EH�WDXJKW�ZLWK�RU�ZLWKRXW�VRPH�FRQQHFWLRQ�WR�HQJLQHHULQJ��
�
)DFLOLWDWRU�8QGHUVWDQGLQJ�RI�(IIHFWLYH�2SHQ�(QGHG�)DFLOLWDWLRQ�3UDFWLFHV�LQ�D�6FLHQFH�0XVHXP�
-DVPLQH�0DUFNZRUGW��$OH[DQGULD�0XOOHU��'HYRQ�&KULVWPDQ��5RQ�6NLQQHU��DQG�'DQLHOOH�+DUORZ� �
$EVWUDFW���)DFLOLWDWLQJ�VFLHQFH�PXVHXP�H[KLELW�HQJDJHPHQW�DQG�DVVRFLDWHG�GLVFXVVLRQV�LV�D�FKDOOHQJLQJ�
WDVN�DV�PDQ\�HGXFDWRUV�ZRUN�VLPXOWDQHRXVO\�ZLWK�FKLOGUHQ�DQG�DGXOWV�RI�D�UDQJH�RI�DJHV��EDFNJURXQGV��
DQG�JRDOV��$GGLWLRQDOO\��UHVHDUFK�KDV�VKRZQ�WKDW�LQIRUPDO�VFLHQFH�HGXFDWRUV�QHHG�WR�EH�LPPHUVHG�LQ�
ORQJ�WHUP�SURIHVVLRQDO�GHYHORSPHQW�WKDW�LQYROYHV�DFWLYH�OHDUQLQJ��UHIOHFWLYH�SUDFWLFH��DQG�FROOHFWLYH�
OHDUQLQJ�WKURXJK�D�SHHU�JURXS�LQ�RUGHU�WR�DEVWDLQ�IURP�GLGDFWLF�WHDFKLQJ�PHWKRGV��1$3���������7KH�
8QLYHUVLW\�RI�&DOLIRUQLD�DW�6DQWD�%DUEDUD��8&6%��DQG�02;,��WKH�:ROI�0XVHXP�RI�([SORUDWLRQ���
,QQRYDWLRQ��KDYH�SDUWQHUHG�WR�FUHDWH�D�\HDU�ORQJ�DSSUHQWLFH�SURJUDP�ZKHUH�PXVHXP�IDFLOLWDWRUV�SDUWLFLSDWH�
LQ�D�ZLGH�DUUD\�RI�SURIHVVLRQDO�GHYHORSPHQW�RSSRUWXQLWLHV��7KH�SURJUDP�SDUWLFLSDQWV�DWWHQG�ZHHNO\�
FODVVHV�WKDW�FRYHU�DQ�DUUD\�RI�WRSLFV�IURP�JRRG�IDFLOLWDWLRQ�SUDFWLFHV�WR�DFFHVVLELOLW\�WUDLQLQJ��,Q�DGGLWLRQ��
HDFK�SDUWLFLSDQW�ZRUNV����KRXUV�D�ZHHN�RQ�WKH�PXVHXP�IORRU�IDFLOLWDWLQJ�VFLHQFH�HQJLQHHULQJ�H[SHULHQFHV�
ZLWK�JXHVWV��3DUWLFLSDQWV�DUH�LQWHUYLHZHG�WKUHH�WLPHV�WKURXJKRXW�WKH�SURJUDP�XVLQJ�D�VHPL�VWUXFWXUHG�
LQWHUYLHZ�SURWRFRO��7KLV�VWXG\�H[DPLQHV�KRZ�SDUWLFLSDQW�YLHZV�RI�RSHQ�HQGHG�IDFLOLWDWLRQ�SUDFWLFHV�
FKDQJH�WKURXJKRXW�WKH�FRXUVH�RI�WKH�SURJUDP��:H�ZLOO�SUHVHQW�D�FDVH�VWXG\�RI�WKUHH�DSSUHQWLFH�SURJUDP�
SDUWLFLSDQWV�RI�YDU\LQJ�EDFNJURXQGV�DQG�GLVFXVV�WKHLU�LQLWLDO�XQGHUVWDQGLQJV�RI�VXFFHVVIXO�RSHQ�HQGHG�
IDFLOLWDWLRQ�SUDFWLFHV��
�
*HQGHU�EDVHG�HFRORJLHV�RI�YLROHQFH�DQG�KLJK�VFKRRO�VH[XDO�KHDOWK�HGXFDWLRQ��$�FULWLFDO�HWKQRJUDSK\�
LQYHVWLJDWLQJ�D�&DOLIRUQLD�VRFLRSROLWLFDO�FRQWURYHUV\��
-HQQ\�6SHUOLQJ� �
$EVWUDFW���7KH�PDMRULW\�RI�8�6��SXEOLF�VFKRROV¶�VH[XDO�KHDOWK�HGXFDWLRQ�LV�WUXO\�OLPLWHG��FKDUDFWHUL]HG�LQ�
PDQ\�VWDWHV�E\�DEVWLQHQFH�RQO\�IUDPHV�DQG�SRODUL]HG�GLVVHQW�DPRQJ�SDUHQWV��HGXFDWRUV��DQG�FRPPXQLW\�
PHPEHUV��&RQWHQW�DQG�LQVWUXFWLRQ�XQIDLUO\�DIIHFW�\RXWK�RI�FRORU��WHHQV�ZLWK�GLVDELOLWLHV��DQG�/*%74��
LGHQWLILHG�\RXWK��DV�ERWK�IRUPDO�DQG�KLGGHQ�FXUULFXOXP��UHSURGXFH�KHJHPRQLF�ZKLWHQHVV�DQG�PLGGOH�FODVV�
KHWHURVH[XDOLW\��(OLD�	�(OLDVRQ���������*HQGHU�QRUPDWLYH��UDFLDOL]HG��DQG�KHWHURVH[LVW�GLVFRXUVHV�DUH�
FRPPRQ�SUDFWLFH�IRU�PDQ\�WHDFKHUV�ZKR�KDYH�LGHRORJLHV�VWHPPHG�LQ�VWHUHRW\SHV�DQG�LPSOLFLW�ELDVHV��RU�
IURP�WHDFKHUV�ZKR�KDYH�UHFHLYHG�PLQLPDO�SUHSDUDWLRQ�IRU�WHDFKLQJ�VH[XDOLW\�HGXFDWLRQ��*DUFLD��������
.XPDVKLUR���������(DFK�RI�WKHVH�FRQWULEXWHV�WR��DQG�VXVWDLQV��ZKDW�,�WKHRUL]H�DV�D�JHQGHU�EDVHG�HFRORJ\�
RI�YLROHQFH�IRU�PLQRULWL]HG�DGROHVFHQW�\RXWK�WKDW�LV�SRWHQWLDOO\�SHUSHWXDWHG�DQG�UHSURGXFHG�WKURXJK�
VFKRRO�EDVHG�VH[XDO�KHDOWK�HGXFDWLRQ��&DOLIRUQLD¶V�+HDOWK\�<RXWK�$FW��$%������PDQGDWHV�LQFOXVLYH��
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PHGLFDOO\�DFFXUDWH��FRPSUHKHQVLYH�VH[XDO�KHDOWK�DQG�+,9�SUHYHQWLRQ�HGXFDWLRQ�LQ�SXEOLF�VFKRROV��
+RZHYHU��HYHQ�WKRXJK�FRPPXQLW\�XSURDU�JUDEV�PHGLD�DWWHQWLRQ�DQG�VFKRRO�ERDUG�PHHWLQJV�EXEEOH�ZLWK�
SXEOLF�FRPPHQW��LW�UHPDLQV�XQFOHDU�DV�WR�ZKDW�VWXGHQWV�DUH�H[SHULHQFLQJ�DQG�PDNLQJ�VHQVH�RI�LQVLGH�
HGXFDWLRQDO�OHDUQLQJ�VSDFHV�OLNH�KLJK�VFKRRO�FODVVURRPV�DQG�DIWHU�VFKRRO�\RXWK�RUJDQL]DWLRQV��
0HWKRGRORJLFDOO\��WKLV���\HDU�FULWLFDO�DQG�IHPLQLVW�PXOWL�VLWHG�HWKQRJUDSK\�LQFOXGHV�QRW�RQO\�WKH�SK\VLFDO�
ORFDOH�RI�D�SXEOLF�KLJK�VFKRRO��DQG�LWV�GDLO\�FXUULFXODU�DFWLYLWLHV�WKURXJK�ILHOGQRWHV��SDUWLFLSDQW�
REVHUYDWLRQ��DQG�LQWHUYLHZV��EXW�DOVR�ORFDO�FRPPXQLW\�VSDFHV�VXFK�DV�SDUWLFLSDWLRQ�ZLWK�DIWHU�VFKRRO�
RUJDQL]DWLRQV��SXEOLF�JDWKHULQJV�ZLWKLQ�WKH�FRPPXQLW\��VFKRRO�ERDUG�PHHWLQJV��DQG�RQOLQH�VRFLDO�PHGLD�
JURXSV²DOO�RI�ZKLFK�LQIRUP�VWXGHQWV¶�DFDGHPLF�H[SHULHQFHV��,Q�VXP��WKLV�LV�D�SURMHFW�RI�KXPDQLWDULDQLVP��
RQH�WKDW�VSHDNV�WR�WKH�LPSRUWDQFH�RI�SUHSDULQJ�\RXWK�IRU�WKHLU�IXWXUHV��HPSRZHULQJ�WKHP�ZLWK�NQRZOHGJH�
WR�EH�DJHQWLYH�DERXW�WKHLU�ERGLHV�DQG�LQIRUPHG�DERXW�WKHLU�GHFLVLRQV�ZKHQ�LW�FRPHV�WR�WKHLU�VH[XDO�KHDOWK��
,W�LV�D�SROLWLFDO��DQG�WKHUHIRUH�SHUVRQDO��SURMHFW�LQWHQGHG�WR�QRW�RQO\�FRQWULEXWH�WR�VFKRODUO\�OLWHUDWXUH�DQG�
DGYDQFH�ILHOGV�RI�UHVHDUFK��EXW�DV�D�FRPPLWPHQW�WR�DFWLYHO\�ILJKW�VWLJPD�DQG�V\VWHPV�RI�RSSUHVVLRQ��
�
+RZ�/D\�+HDOWK�:RUNHUV�(QKDQFH�)DWKHU�(QJDJHPHQW�LQ�0HQWDO�+HDOWK�6HUYLFHV��$�
0L[HG�0HWKRGV�6WXG\�
-XDQ�&DUORV�*RQ]DOH]�
$EVWUDFW���6LJQLILFDQW�GLVSDULWLHV�H[LVW�IRU�HQJDJLQJ�/DWLQR�IDWKHUV�LQ�EHKDYLRUDO�SDUHQW�WUDLQLQJ�SURJUDPV�
�%37V���,Q�JHQHUDO��UDFLDO�HWKQLF�PLQRULWLHV�DUH�OHVV�OLNHO\�WKDQ�ZKLWHV�WR�DFFHVV�PHQWDO�KHDOWK�FDUH�DQG�
UHFHLYH�SRRUHU�TXDOLW\�RI�FDUH��%37V�VSHFLILFDOO\�KDYH�EHHQ�GHYHORSHG�DQG�HYDOXDWHG�ZLWK�PRWKHUV��WKXV�
H[FOXGLQJ�WKH�SHUVSHFWLYHV�RI�DQG�WRZDUGV�IDWKHUV��3DQWHU�%ULFN�HW�DO����������,W�KDV�EHHQ�SRVLWHG�WKDW�
IDWKHU�HQJDJHPHQW�LQ�DQG�DWWLWXGHV�WRZDUGV�WUHDWPHQW�PD\�EH�TXDOLWDWLYHO\�GLIIHUHQW��:KLOH�OLPLWHG�
UHVHDUFK�FKDUDFWHUL]HV�/DWLQR�IDWKHU�HQJDJHPHQW�LQ�WKHLU�FKLOGUHQ¶V�PHQWDO�KHDOWK�FDUH��SURPLVLQJ�ILQGLQJV�
H[LVW�ZKHQ�LQYHVWLJDWLQJ�IDWKHU�HQJDJHPHQW�PRUH�EURDGO\��$�PHWD�DQDO\VLV�VKRZHG�RYHUDOO�HQKDQFHG�FKLOG�
DQG�SDUHQWLQJ�RXWFRPHV�ZKHQ�IDWKHUV�SDUWLFLSDWH�DFWLYHO\�LQ�%37V��/XQGDKO�HW�DO����������ZKLFK�IRVWHUV�
VXSSRUW�IRU�PRUH�UHVHDUFK�XQGHUVWDQGLQJ�KRZ�WR�EHWWHU�HQJDJH�/DWLQR�IDWKHUV�LQ�WUHDWPHQW��%DUQHWW�DQG�
FROOHDJXHV��������RIIHU�D�FRQFHSWXDO�PRGHO�WKDW�GHVFULEHV�KRZ�OD\�KHDOWK�ZRUNHUV��/+:V��FDQ�SOD\�DQ�
LPSRUWDQW�UROH�LQ�WKH�UHGXFWLRQ�RI�SUHYLRXVO\�GRFXPHQWHG�GLVSDULWLHV�DPRQJ�UDFLDO�DQG�HWKQLF�PLQRULW\�
IDPLOLHV�E\�PHDQV�RI�DGGUHVVLQJ�ERWK�VXSSO\�GHWHUPLQDQWV��IHZ�FXOWXUDOO\�DSSURSULDWH�SURYLGHUV���DV�ZHOO�
DV�GHPDQG�GHWHUPLQDQWV��XQDZDUH�RI�VHUYLFHV��VWLJPD��EDUULHUV�WR�FDUH��DPRQJ�XQGHUVHUYHG�FRPPXQLWLHV��
/+:V�RIIHU�XQLTXH�DQG�YDOXDEOH�SHUVSHFWLYHV�LQ�WKH�GHYHORSPHQW�RI�LPSOHPHQWDWLRQ�LQWHUYHQWLRQV�ZKLFK�
DLP�WR�PD[LPL]H�WKH�LPSDFW�RI�(%3V��+RZHYHU��JLYHQ�WKDW�WKLV�ZRUNIRUFH�LV�SUHGRPLQDQWO\�FRPSRVHG�RI�
ZRPHQ��LW�LV�QRW�FOHDU�ZKDW�WKHLU�DWWLWXGHV�DQG�IHHOLQJV�RI�FRPSHWHQFH�DUH�UHJDUGLQJ�IDWKHU�HQJDJHPHQW��
*LYHQ�WKH�XQGHUVWXGLHG�QDWXUH�RI�/DWLQR�IDWKHU�HQJDJHPHQW�LQ�%37V��WKH�FXUUHQW�VWXG\�XWLOL]HV�D�
PL[HG�PHWKRGV�DSSURDFK��TXDQ���48$/��WR�FKDUDFWHUL]H�/+:�FXUUHQW�DWWLWXGHV�WRZDUGV��XVH�RI��DQG�
FRQILGHQFH�XVLQJ�IDWKHU�VSHFLILF�HQJDJHPHQW�VWUDWHJLHV��)LIWHHQ�/DWLQD�/+:V�UDWHG�WKHPVHOYHV�RQ�
ILYH�SRLQW�VFDOHV�DV�KDYLQJ�SRVLWLYH�DWWLWXGHV�WRZDUGV��0 ������6' �����DQG�PRGHUDWH�XVH�RI��0 ������
6' �����IDWKHU�VSHFLILF�HQJDJHPHQW�VWUDWHJLHV��&RQILGHQFH��KRZHYHU��ZDV�UDWHG�WKH�ORZHVW�DPRQJVW�WKHVH�
FRQVWUXFWV��0 ������6' ������VXJJHVWLQJ�D�SRVVLEOH�QHHG�IRU�WUDLQLQJ�DQG�VXSSRUW��4XDOLWDWLYH�WKHPHV�
H[SDQGHG�RQ�WKHVH�ILQGLQJV�KLJKOLJKWLQJ�SRVLWLYH�DWWLWXGHV�RI�HQJDJLQJ�IDWKHUV��UHSRUWHG�EDUULHUV�WR�
HQJDJLQJ�IDWKHUV�VSHFLILFDOO\��DQG�VXJJHVWHG�UHFRPPHQGDWLRQV�IRU�IXWXUH�XVH�RI�IDWKHU�HQJDJHPHQW�
VWUDWHJLHV��,PSOLFDWLRQV�IRU�LPSOHPHQWDWLRQ�VFLHQFH�RXWFRPHV�DUH�GLVFXVVHG��
�
+RZ�3DUWLFLSDWLRQ�LQ�67(0�)RFXVHG�3URJUDPPLQJ�5HVRQDWHV�ZLWK�<RXWK�
+DLOH\�&OHPHQV��$OH[DQGULD�0XOOHU��0DOORU\�5LFH��'LDQD�$U\D��DQG�6DUDK�+LUVFK� �
$EVWUDFW���(DUO\�H[SRVXUH�WR�67(0�ILHOGV�LV�YLWDO�IRU�VWXGHQWV�WR�GHYHORS�LQWHUHVWV�LQ�67(0�HQRXJK�WR�
SXUVXH�DQ�HYHQWXDO�FDUHHU�LQ�LW��7DL�HW��DO���������8QIRUWXQDWHO\��PRVW�SURJUDPV�GHVLJQHG�WR�LQFUHDVH�
LQWHUHVW�LQ�67(0�ILHOGV�DUH�WDUJHWHG�DW�KLJK�VFKRRO�DQG�KLJKHU�HGXFDWLRQ�VWXGHQWV�ZKLFK�LV�WRR�ODWH��7KH�
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&XULH�RVLW\�SURMHFW�DLPV�WR�HQJDJH�\RXQJ�JLUOV��IRXUWK�WKURXJK�VL[WK�JUDGH��LQ�VFLHQFH�DQG�HQJLQHHULQJ��
ZLWK�WKH�KRSHV�WKDW�WKH\�PLJKW�FRQVLGHU�SXUVXLQJ�67(0�LQ�WKH�IXWXUH��3DUWLFLSDQWV�ZRUN�WRJHWKHU�RYHU�WKH�
FRXUVH�RI����ZHHNV�WR�GHYHORS�LQWHUYLHZ�TXHVWLRQV��LQWHUYLHZ�IHPDOH�VFLHQWLVWV�DQG�HQJLQHHUV�DW�WKH�
8QLYHUVLW\�RI�&DOLIRUQLD�DW�6DQWD�%DUEDUD��WRXU�ODEV�DQG�HQJDJH�LQ�KDQGV�RQ�67(0�DFWLYLWLHV�WKDW�UHODWH�WR�
WKH�VFLHQWLVWV¶�UHVHDUFK�LQWHUHVWV��)RU�WKH�ILUVW�WHQ�ZHHNV��WKH�\RXWK�SDUWLFLSDQWV�VSHQG�RQH�KRXU�HDFK�ZHHN�
RQ�WKH�XQLYHUVLW\�FDPSXV�ZLWK�D�QHZ�IHPDOH�UHVHDUFKHU�OHDUQLQJ�DERXW�ERWK�WKHLU�MRXUQH\V�LQ�67(0�DV�
ZHOO�DV�WKHLU�DFWLYH�UHVHDUFK��$W�WKH�HQG�RI�HDFK�YLVLW��VWXGHQWV�FRPSOHWH�VKRUW�YLGHR�GLDULHV�WR�GRFXPHQW�
WKHLU�IDYRULWH�DFWLYLWLHV��ZKDW�WKH\�OHDUQHG��DQG�IXQ�IDFWV�DERXW�WKH�VFLHQWLVWV�WKH\�PHW��7KLV�VWXG\�DLPV�WR�
LGHQWLI\�ZKDW�WKH�JLUOV�WDNH�DZD\�IURP�WKHLU�LQWHUDFWLRQV�ZLWK�WKH�VFLHQWLVWV�DQG�WKHLU�YLVLWV�WR�WKH�ODE��
3UHOLPLQDU\�GDWD�DQDO\VLV�KDV�VKRZQ�WZR�PDLQ�FDWHJRULHV�RI�UHWHQWLRQ������VFLHQWLILF�FRQWHQW�UHODWHG�WR�WKH�
VFLHQWLVWV¶�UHVHDUFK�DQG�����WKH�UHODWDELOLW\�RI�WKH�VFLHQWLVWV�WKURXJK�WKHLU�MRXUQH\V�DQG�GDLO\�OLIH��)LUVW��ZH�
ZLOO�DQDO\]H�WKH�YLGHR�GLDULHV�WKH�JLUOV�FRPSOHWH�DIWHU�WKHLU�ODE�YLVLWV�XVLQJ�FRGLQJ�PHWKRGV�LQIRUPHG�E\�
JURXQGHG�WKHRU\��6HFRQGO\��ZH�ZLOO�DOVR�DQDO\]H�WKH�SRVW�LQWHUYLHZV�ZKLFK�DUH�FRPSOHWHG�DW�WKH�HQG�RI�
WKH�SURJUDP�WR�GHWHUPLQH�ZKDW�LQIRUPDWLRQ�ZDV�UHWDLQHG�WKURXJKRXW�WKH�HQWLUHW\�RI�WKH�SURJUDP�DQG�KDG�
WKH�PRVW�ODVWLQJ�LPSDFW�RQ�WKH�\RXWK��7KLV�SRVWHU�SUHVHQWDWLRQ�ZLOO�SUHVHQW�SUHOLPLQDU\�FRQFOXVLRQV�IURP�
WKH�ILUVW�DQDO\VLV�RI�WKH�YLGHR�GLDULHV�DQG�RXWOLQH�ZKDW�WKH�\RXWK�SDUWLFLSDQWV�IRXQG�WR�EH�WKH�PRVW�
LQWHUHVWLQJ�SDUW�DQG�ZKDW�UHVRQDWHG�ZLWK�WKHP�WKH�PRVW��
�
,GHQWLI\LQJ�.H\�&RPSRQHQWV�RI�(QJLQHHULQJ�'HVLJQ�&XUULFXOXP�WR�,QIRUP�)XWXUH�&XUULFXOXP�
'HYHORSPHQW�
$OH[DQGULD�0XOOHU��'HVWLQ\�6FKZDE��.\OH�9DQ�/RRQ��'DQLHOOH�+DUORZ��5RQ�6NLQQHU��DQG�7DUDK�&RQQROO\� �
$EVWUDFW���(QJLQHHULQJ�LV�EHFRPLQJ�PRUH�SURPLQHQW�LQ�.����HGXFDWLRQ�DV�WKH�1H[W�*HQHUDWLRQ�6FLHQFH�
6WDQGDUGV��1*66��DUH�EHLQJ�DGRSWHG�LQWR�VFKRRO�VFLHQFH�FXUULFXOXP��8QIRUWXQDWHO\��PDQ\�WHDFKHUV�GR�QRW�
IHHO�FRPIRUWDEOH�WHDFKLQJ�HQJLQHHULQJ�ZLWKLQ�WKHLU�FODVVURRPV�GXH�WR�WKHLU�ODFN�RI�H[SHUWLVH�RU�H[SHULHQFH�
�7U\JVWDG���������7R�KHOS�WHDFKHUV�EULQJ�HQJLQHHULQJ�LQWR�WKHLU�FODVVURRPV��WKH�8QLYHUVLW\�RI�&DOLIRUQLD�DW�
6DQWD�%DUEDUD�DQG�02;,��WKH�:ROI�0XVHXP�RI�([SORUDWLRQ���,QQRYDWLRQ��KDYH�WHDPHG�XS�WR�GHYHORS�
QLQH�HQJLQHHULQJ�ILHOG�WULS�PRGXOHV��7KHVH�PRGXOHV�FRQVLVW�RI�WZR�FODVVURRP�SUH�DFWLYLWLHV��RQH�ILHOG�WULS�
WR�02;,��DQG�RQH�FODVVURRP�SRVW�DFWLYLW\��DOO�FHQWHUHG�DURXQG�HQJLQHHULQJ�GHVLJQ�FKDOOHQJHV�WKDW�DUH�
DFFHVVLEOH�WR�VWXGHQWV�DW�YDULRXV�JUDGH�OHYHOV��&RQVLGHULQJ�WKH�JRDO�RI�PDNLQJ�HQJLQHHULQJ�FXUULFXOXP�
PRUH�DFFHVVLEOH�WR�WHDFKHUV��LW�LV�FUXFLDO�WKDW�WKHVH�FXUULFXOXPV�DUH�YHUVDWLOH�WR�ILW�LQWR�WKH�FODVVURRP�
VWUXFWXUH�DQG�PD[LPL]H�WKH�FRPIRUW�RI�WKH�WHDFKHU��7KLV�VWXG\�DLPV�WR�LGHQWLI\�ZKDW�WHDFKHUV�YDOXH�LQ�
WKHVH�DFWLYLWLHV��ZKLFK�ZLOO�EH�XVHG�DV�JXLGHOLQHV�IRU�IXWXUH�HQJLQHHULQJ�FXUULFXOXP�GHYHORSPHQW��:H�ZLOO�
XVH�LQWHUYLHZV�IURP�WHDFKHUV�ZKR�KDYH�HLWKHU�REVHUYHG�RU�WHVWHG�WKH�SUH��DQG�SRVW��PRGXOHV�LQ�WKHLU�
FODVVURRPV�WR�LGHQWLI\�FRPPRQ�YDOXHV�RI�HQJLQHHULQJ�DFWLYLWLHV�EHWZHHQ�.��WK�WHDFKHUV��7KLV�SUHVHQWDWLRQ�
ZLOO�GHWDLO�WKHVH�ILQGLQJV�DV�ZHOO�DV�SUHVHQW�D�VHW�RI�FRQFLVH�JXLGHOLQHV�IRU�IXWXUH�HQJLQHHULQJ�FXUULFXOXP�
GHYHORSPHQW��
�
,GHQWLI\LQJ�WKH�%XLOGLQJ�%ORFNV�RI�6RFLDO�(PRWLRQDO�/HDUQLQJ�
.RQQRU�0F0LOOHQ�
$EVWUDFW���6RFLDO�HPRWLRQDO�GHYHORSPHQW�LV�D�KRW�WRSLF�LQ�.����HGXFDWLRQ�DW�WKH�PRPHQW��7KHUH�KDV�EHHQ�
DQ�DEXQGDQFH�RI�UHVHDUFK�WKDW�RXWOLQHV�WKH�EHQHILWV�RI�LQYHVWLQJ�LQ�VWXGHQWV¶�VRFLDO�HPRWLRQDO�KHDOWK�
LQFOXGLQJ�UHGXFHG�VXLFLGDO�LGHDWLRQ��EHWWHU�VFKRRO�FXOWXUH��KLJKHU�DFDGHPLF�SHUIRUPDQFH��LQFUHDVHG�
HPSDWK\�IRU�RWKHUV��DQG�PXFK�PRUH��1RQ�SURILWV��HGXFDWLRQDO�RUJDQL]DWLRQV��VFKRRO�GLVWULFWV�DQG�RWKHUV�
KDYH�VSHQW�WLPH�DQG�UHVRXUFHV�H[SORULQJ�ZKDW�DUH�WKH�EHVW�ZD\V�WR�SURPRWH�WKHVH�VRFLDO�HPRWLRQDO�VNLOOV��
$Q�LVVXH�,�EHOLHYH�UHVHDUFKHUV�DUH�RYHUORRNLQJ��KRZHYHU��KDV�WR�GHDO�ZLWK�WKH�DPRXQW�RI�YDULDWLRQ�DPRQJVW�
VWXGHQWV�LQGLYLGXDOO\�DQG�JURXSV�RI�VWXGHQWV��7KHUH�LV�DQ�HPSKDVLV�RQ�³XQLYHUVDO�SURJUDPV´�RU�D�
³RQH�VL]H�ILWV�DOO´�FXUULFXOXP�WKDW�FDQ�EH�LPSOHPHQWHG�RQ�D�ZLGH�VFDOH��EXW�WKH�SUREOHP�PLJKW�EH�WKDW�WKLV�
LV�QRW�SUDFWLFDO��1RW�RQO\�GR�VWXGHQWV�KDYH�GLIIHUHQW�LQGLYLGXDO�H[SHULHQFHV��EXW�JHRJUDSKLF�GLIIHUHQFHV�
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DQG�GHPRJUDSKLFV�VKRXOG�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�DV�ZHOO��)RU�H[DPSOH��ZKDW�ZRUNV�IRU�D�VWXGHQW�LQ�
&DOLIRUQLD�PLJKW�QRW�ZRUN�IRU�D�VWXGHQW�LQ�,OOLQRLV�RU�$UNDQVDV��7KHUH�LV�VR�PXFK�YDULDWLRQ�WR�WDNH�LQWR�
DFFRXQW�WKDW�LW�FDQ�EH�RYHUZKHOPLQJ��7KH�LGHD�EHKLQG�WKLV�SURSRVDO�GHDOV�PRUH�ZLWK�XVLQJ�D�PL[HG�
PHWKRG�GHVLJQ�WR�GHWHUPLQH�ZKDW�WKH�NH\�DVSHFWV�RI��³VXFFHVVIXO�SURJUDPV´�DUH��%HIRUH�ZH�ZRUU\�DERXW�
FXUULFXOXP�DQG�RXWFRPHV��DUH�WKHUH�FHUWDLQ�WKLQJV�WKDW�D�6(/�SURJUDP�QHHGV�DV�D�IRXQGDWLRQ�LQ�RUGHU�WR�EH�
VXFFHVVIXO"�7KLV�LV�WKH�TXHVWLRQ�DW�WKH�KHDUW�RI�WKLV�LGHD�DQG�SURSRVDO��
�
,PSOLFDWLRQV�IRU�67(0�5HWHQWLRQ�DQG�&DUHHU�$VSLUDWLRQV�WKURXJK�D�)LUVW�<HDU�%LRORJ\�6HPLQDU�
.ULVWD�/XFDV�DQG�'DQLHOOH�+DUORZ�
$EVWUDFW���7KHUH�FRQWLQXHV�WR�EH�PRUH�67(0�MREV�WKDQ�TXDOLILHG�JUDGXDWHV�WR�ILOO�WKHVH�SRVLWLRQV��DQG�
UHFUXLWLQJ�VWXGHQWV�LQWR�67(0�PDMRUV�LV�LQVXIILFLHQW��:H�NQRZ�WKDW�RI�VWXGHQWV�ZKR�HQWHU�FROOHJH�
LQWHQGLQJ�WR�SXUVXH�67(0��QHDUO\�KDOI�GR�QRW�ILQLVK�WKHLU�67(0�GHJUHH��+HUH��ZH�IRFXV�RQ�UHWDLQLQJ�
VWXGHQWV�ZKR�HQWHU�FROOHJH�ZLWK�D�GHFODUHG�ELRORJ\�PDMRU��7KLV�TXDOLWDWLYH�VWXG\�H[DPLQHV�WKLV�UHWHQWLRQ�
LVVXH�WKURXJK�WKH�OHQV�RI�LGHQWLW\�WKHRU\��VLWXDWHG�OHDUQLQJ��DQG�FRQVWUXFWLYLVP��LQ�WKH�FRQWH[W�RI�D�
UHVHDUFK�IRFXVHG�ELRORJ\�ILUVW�\HDU�VHPLQDU�DW�D�VPDOO��SULYDWH�XQLYHUVLW\��,W�ZDV�IRXQG�WKDW�WKH�VL[�
SDUWLFLSDQWV�IHOW�PRUH�OLNH�VFLHQWLVWV�DW�WKH�FRQFOXVLRQ�RI�WKH�VHPHVWHU�ORQJ�VHPLQDU��DQG�DOO�ZHUH�SODQQLQJ�
WR�UHPDLQ�LQ�WKH�ELRORJ\�PDMRU�DQG�LQ�67(0�FDUHHU�SDWKZD\V��
�
.H\�)DFLOLWDWRU�3UDFWLFHV�DQG�6WUDWHJLHV�$FURVV�,QIRUPDO�6FLHQFH�(GXFDWLRQ�6SDFHV�
$OH[DQGULD�0XOOHU��'DQLHOOH�+DUORZ��DQG�5RQ�6NLQQHU� �
$EVWUDFW���(IIHFWLYHO\�IDFLOLWDWLQJ�YLVLWRU�OHDUQLQJ�H[SHULHQFHV�LQ�PXVHXPV�LV�FRPSOH[��<HW��OLWWOH�LV�
XQGHUVWRRG�DERXW�ZKDW�VXFK�WUDLQLQJ�VKRXOG�LQFOXGH�DQG�KRZ�LW�VKRXOG�EH�GHOLYHUHG��HVSHFLDOO\�LI�WKH�
WUDLQLQJ�LV�WR�EH�XVHIXO�DFURVV�PXOWLSOH�LQIRUPDO�FRQWH[WV��0DQ\�LQIRUPDO�HGXFDWLRQ�LQVWLWXWLRQV�FXUUHQWO\�
RIIHU�WUDLQLQJ��EXW�WKHVH�YDU\�JUHDWO\�DQG�RIWHQ�FRQVLVW�RI�REVHUYDWLRQV�RU�VKDGRZLQJ�RI�H[LVWLQJ�
IDFLOLWDWRUV��0RWLYDWHG�E\�WKH�JRDO�RI�GHYHORSLQJ�D�PRGHO�IRU�IDFLOLWDWRU�WUDLQLQJ��ZH�FRQGXFWHG�D�
WKUHH�URXQG�GHOSKL�VWXG\�WR�LGHQWLI\�SUDFWLFHV�DQG�DVVRFLDWHG�VWUDWHJLHV�YDOXHG�E\�H[SHUWV�LQ�WKH�LQIRUPDO�
VFLHQFH�HGXFDWLRQ�ILHOG��7KH�ILUVW�URXQG�JDWKHUHG�TXDOLWDWLYH�LQIRUPDWLRQ�DERXW�VNLOOV��SUDFWLFHV�DQG�LGHDV�
H[SHUWV�LQ�PXVHXP�IDFLOLWDWLRQ�YDOXHG�ZLWKLQ�WKHLU�IDFLOLWDWRUV�ZKLFK�OHG�WR�WKH�GHYHORSPHQW�RI�VL[WHHQ�
GLIIHUHQW�NH\�SUDFWLFHV��7KH�VHFRQG�URXQG�JDWKHUHG�ERWK�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�IHHGEDFN�IURP�WKH�
VDPH�PXVHXP�H[SHUWV�RQ�WKHVH�VL[WHHQ�SUDFWLFHV�DQG�KRZ�WKH\�DSSOLHG�WR�WKH�JHQHUDO�LQIRUPDO�VFLHQFH�
IDFLOLWDWLRQ�ILHOG��7KLV�LQIRUPDWLRQ�ZDV�XVHG�WR�QDUURZ�GRZQ�WKH�SUDFWLFHV�WR�WKRVH�WKDW�ZHUH�VWDQGDUG�
DFURVV�WKH�LQIRUPDO�VFLHQFH�HGXFDWLRQ�ILHOG��7KH�ILQDO�SUDFWLFHV�IURP�WKLV�DQDO\VLV�ZLOO�EH�VHQW�RXW�LQ�D�
WKLUG�URXQG�RI�H[SHUW�IHHGEDFN�ZLWK�WKH�JRDO�WR�UHDFK�FRQVHQVXV�DFURVV�WKH�ILHOG�DERXW�ZKDW�IDFLOLWDWLRQ�
SUDFWLFHV�DUH�YDOXHG�ZLWKLQ�WKHVH�PXVHXPV��7KHVH�SUDFWLFHV�FDQ�LQIRUP�IXWXUH�SURIHVVLRQDO�GHYHORSPHQW�
DQG�WUDLQLQJ�SURJUDPV��7KLV�SDSHU�GLVFXVVHV�WKH�ILUVW�WZR�URXQGV�RI�WKH�WKUHH�URXQG�GHOSKL�VWXG\�DQG�WKH�
REMHFWLYHV�IRU�URXQG�WKUHH��
�
.LG¶V�SHUFHSWLRQV�RI�JDPLQJ�H[SHULHQFH�DQG�OHDUQLQJ�ZLWK�WKH�1LQWHQGR�/DER�
0HJDQ�&KRZ�DQG�-RKQ�&DQR�%DUULRV� �
$EVWUDFW���,Q�WKLV�SDSHU�ZH�H[SORUH�WKH�YDULRXV�LQWHUDFWLRQV�DQG�DSSOLFDWLRQV�LQ�1LQWHQGR�/DER��D�WR\V�WR�
OLIH�FRQFHSW�GHYHORSHG�E\�1LQWHQGR��)RFXVLQJ�RQ�WKH�UROHV�RI�HQJDJHPHQW��NQRZOHGJH�XWLOL]DWLRQ�DQG�
DFTXLVLWLRQ�RI�QHZ�FRQFHSWV��WKLV�SDSHU�EURDGHQV�WKH�JHQHUDO�XQGHUVWDQGLQJ�RI�KRZ�YLGHR�JDPHV�HOLFLW�
DFWLYH�OHDUQLQJ��:LWKLQ�WKH�SDVW�WZR�GHFDGHV�WKHUH�KDV�EHHQ�H[WHQVLYH�DQDO\VHV�RQ�WKH�UHODWLRQVKLS�
EHWZHHQ�YLGHR�JDPHV�DQG�OHDUQLQJ��*HH��������KDV�SLRQHHUHG�WKLV�DUHD�RI�UHVHDUFK�DQG�EURXJKW�WR�OLJKW�WKH�
DGYDQWDJHV�RI�YLGHR�JDPHV��:KHQ�ZH�WKLQN�RI�YLGHR�JDPHV��ZH�RIWHQ�UHIHU�WR�WKH�SOHDVXUDEOH�DQG�
XQSURSLWLRXV�SURSHUWLHV��+RZHYHU��UHVHDUFKHUV�KDYH�KHOSHG�VXUIDFH�WKH�XQGHUO\LQJ�DGYDQWDJHV�WKDW�DUH�
DVVRFLDWHG�ZLWK�SOD\LQJ�YLGHR�JDPHV��7KH�SXUSRVH�RI�WKLV�SDSHU�LV�WR�SURYLGH�D�IUDPHZRUN�RI�DQDO\VLV�
IURP�ZKLFK�WR�LQWHUSUHW�WKH�H[SHULHQFHV�IURP�WKH�SDUWLFLSDQWV¶�SHUVSHFWLYH��ZKHQ�DQ�XQFRQYHQWLRQDO�YLGHR�
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JDPH�LV�XVHG�LQ�DQ�LQIRUPDO�OHDUQLQJ�HQYLURQPHQW��7KH�VWXG\�ZDV�FRQGXFWHG�DW�WKH�8QLYHUVLW\�RI�
&DOLIRUQLD�6DQWD�%DUEDUD��GXULQJ�D�OLWHUDF\�VXPPHU�FDPS�IRU�NLGV��7KH�DJHV�UDQJH�IURP�VHYHQ�WR�WZHOYH��
)RXU�JURXSV�ZHUH�VWXGLHG��ZLWK�HDFK�JURXS�FRQVWUXFWLQJ�D�GLIIHUHQW�REMHFW��$�PXOWLSOH�FDVH�VWXG\�ZDV�
FRQGXFWHG�XVLQJ�DQ�HWKQRJUDSKLF�DSSURDFK��DV�WKLV�ZDV�GHHPHG�WKH�PRVW�DSSURSULDWH�WR�XQGHUVWDQGLQJ�D�
FKLOG¶V�SHUFHSWLRQ�DERXW�WKHLU�JDPLQJ�H[SHULHQFH��)XUWKHUPRUH��ZH�DQDO\]HG�HDFK�JURXS¶V�SHUFHSWLRQV�RI�
WKHLU�JDPLQJ�H[SHULHQFH�DQG�KRZ�VXFK�H[SHULHQFH�DOORZHG�WKH�SDUWLFLSDQWV�WR�XVH�WKHLU�SULRU�NQRZOHGJH�WR�
XQGHUVWDQG�VFLHQFH�UHODWHG�FRQWHQW�XVLQJ�WZR�FRQFHSWXDO�OHQVHV��
�
/RYH��/LPLWV��	�/HDUQLQJ��&RPELQLQJ�35,'(��3%6��DQG�357�LQWR�D�3UHVFKRRO�EDVHG�7UHDWPHQW�
3DFNDJH�IRU�&KLOGUHQ�ZLWK�$XWLVP��$'+'��DQG�5HODWHG�1HXURGHYHORSPHQWDO�'LVRUGHUV�
.DLWO\QQ�3HQQHU� �
$EVWUDFW���%DFNJURXQG��)RU�FKLOGUHQ�ZLWK�QHXURGHYHORSPHQWDO�GLVRUGHUV��OLPLWHG�HQJDJHPHQW��SRRU�
VRFLDO�FRPPXQLFDWLRQ�VNLOOV��DQG�FKDOOHQJLQJ�EHKDYLRUV�FDQ�EH�D�EDUULHU�WR�IXOO�LQWHJUDWLRQ�DQG�
SDUWLFLSDWLRQ�LQ�WKH�SUHVFKRRO�VHWWLQJ��7KH�XVH�RI�35,'(�VNLOOV�IURP�3DUHQW�&KLOG�,QWHUDFWLRQ�7KHUDS\�
�3&,7��VKRZ�SURPLVH�LQ�LPSURYLQJ�DGXOW�FKLOG�HQJDJHPHQW�DQG�UHODWLRQVKLSV�IRU�FKLOGUHQ�ZLWK�DQG�
ZLWKRXW�DXWLVP��=ORPNH�	�-HWHU���������5HVHDUFK�DOVR�LQGLFDWHV�WKDW�WKHUH�DUH�VHYHUDO�FKLOG�FHQWHUHG�
DSSURDFKHV��VXFK�DV�3RVLWLYH�%HKDYLRU�6XSSRUW��3%6��0F/DXJKOLQ�	�6PLWK��������DQG�3LYRWDO�5HVSRQVH�
7UHDWPHQW��357��.RHJHO��.RHJHO��9HUQRQ��	�%URRNPDQ�)UD]HH��������WKDW�DUH�HIIHFWLYH�LQ�SURPRWLQJ�
SUR�VRFLDO�VNLOOV�DQG�GHFUHDVLQJ�FKDOOHQJLQJ�EHKDYLRUV��$OWKRXJK�WKHVH�VWUDWHJLHV�KDYH�VRPH�VLPLODULWLHV�
DQG�DOO�KDYH�SURPLVLQJ�HPSLULFDO�HYLGHQFH��WKH\�UHPDLQ�SDUW�RI�VHSDUDWH�PRGHOV�WKDW�KDYH�QRW�\HW�EHHQ�
FRPELQHG�LQWR�D�VLQJOH�WUHDWPHQW�SDFNDJH��,I�HIIHFWLYH��WKH�FRPELQHG�XVH�RI�WKHVH�VWUDWHJLHV�PD\�SURYH�WR�
EH�SDUWLFXODUO\�HIIHFWLYH�LQ�GHFUHDVLQJ�FKDOOHQJLQJ�EHKDYLRUV��LPSURYLQJ�OHDUQLQJ�RI�VRFLDO�FRPPXQLFDWLRQ�
VNLOOV��DQG�SURPRWLQJ�VXVWDLQDEOH�IULHQGVKLSV�LQ�WKH�SUHVFKRRO�VHWWLQJ��2EMHFWLYHV��7KH�FXUUHQW�VWXG\�
DGDSWHG�DQG�FRPELQHG�WKH�SRVLWLYH�VWUDWHJLHV�IURP�PXOWLSOH�LQWHUYHQWLRQ�PRGHOV�WR�FUHDWH�D�SUHVFKRRO�
WUHDWPHQW�SDFNDJH��6SHFLILFDOO\��35,'(�VNLOOV��WKH�VWUDWHJLHV�RI�3%6��DQG�WKH�PRWLYDWLRQDO�VWUDWHJLHV�RI�
357�ZHUH�DGDSWHG�DQG�FRPELQHG�V\VWHPDWLFDOO\�DQG�VHTXHQWLDOO\�LQ�RUGHU�WR�EXLOG�SRVLWLYH�UHODWLRQVKLSV��
GHFUHDVH�HQJDJHPHQW�LQ�FKDOOHQJLQJ�EHKDYLRUV��DQG�LPSURYH�FRPPXQLFDWLRQ�DQG�VRFLDO�VNLOOV��7KLV�
SDFNDJH�IRFXVHV�RQ�XVLQJ�WKHVH�VWUDWHJLHV�LQ�WKH�FKLOG¶V�QDWXUDO�SUHVFKRRO�VHWWLQJ��7KH�VWXG\�VHW�RXW�WR�VHH�
KRZ�WKHVH�FRPELQHG�PRWLYDWLRQDO�WHFKQLTXHV�FDQ�EH�DSSOLHG�LQ�WKH�FRQWH[W�RI�WKH�SUHVFKRRO�VHWWLQJ�DQG�WKH�
FKLOGUHQ¶V�UHVSRQVH�WR�FRPELQLQJ�WKHVH�EHKDYLRUDO�VWUDWHJLHV�LQ�D�QRYHO�ZD\��0HWKRGV��$�PXOWLSOH�EDVHOLQH�
H[SHULPHQWDO�GHVLJQ�LV�EHLQJ�HPSOR\HG�WR�HYDOXDWH�WKH�VHTXHQWLDO�DGGLWLRQ�RI�LQWHUYHQWLRQ�FRPSRQHQWV��
7HQ�XQGHUJUDGXDWH�OHYHO�SDUDSURIHVVLRQDOV�ZHUH�UHFUXLWHG�WR�ZRUN�ZLWK�WKUHH�SUHVFKRRO�DJHG�VWXGHQWV��
6WXGHQW�SDUWLFLSDQWV�ZHUH�LGHQWLILHG�E\�WKH�FKLOG�FDUH�FHQWHU�DV�KDYLQJ�VLJQLILFDQW�VRFLDO��FRPPXQLFDWLRQ��
DQG�RU�EHKDYLRUDO�FKDOOHQJHV�DVVRFLDWHG�ZLWK�$6'��%DVHOLQH�YLGHRV�ZHUH�ILUVW�FDSWXUHG�ZLWKRXW�XVH�RI�DQ\�
LQWHUYHQWLRQV��'XULQJ�LQWHUYHQWLRQ�SKDVH��SDUWLFLSDQW�VWXGHQWV�ZHUH�SURYLGHG�ZLWK�WHQ�KRXUV�RI�
LQWHUYHQWLRQ�SHU�ZHHN�IRU�WHQ�ZHHNV��3DUWLFLSDQWV�ZLOO�UHFHLYH�RQH�ZHHN�RI�35,'(�VNLOOV��WZR�ZHHNV�RI�
3%6��FRPELQHG�ZLWK�35,'(���DQG�VHYHQ�ZHHNV�RI�357��FRPELQHG�ZLWK�ERWK�RI�WKH�SUHYLRXV�
LQWHUYHQWLRQV���)LGHOLW\�RI�LPSOHPHQWDWLRQ�GDWD�ZLOO�EH�WKH�SULPDU\�RXWFRPH�IRU�WKH�XQGHUJUDGXDWH�
SDUDSURIHVVLRQDO�SDUWLFLSDQWV��%HKDYLRUDOO\�FRGHG�FKDOOHQJLQJ�EHKDYLRUV��VRFLDO�LQLWLDWLRQV��DQG�VRFLDO�
UHVSRQVHV�ZLOO�EH�FRGHG�IRU�VWXGHQW�SDUWLFLSDQWV��5HVXOWV��3UHOLPLQDU\�GDWD�IURP�WKH�ILUVW�WZR�SKDVHV�RI�
LQWHUYHQWLRQ�ZLOO�EH�DQDO\]HG�DQG�UHSRUWHG��&RQFOXVLRQV��7KLV�SUHOLPLQDU\�UHVHDUFK�PD\�KHOS�LQIRUP�WKH�
GHYHORSPHQW�RI�DQ�FRPELQHG�LQWHUYHQWLRQ�SDFNDJH�IRU�SUHVFKRRO�VHWWLQJ�WKDW�LPSURYHV�
SDUDSURIHVVLRQDO�VWXGHQW�UHODWLRQVKLSV��GHFUHDVHV�FKDOOHQJLQJ�EHKDYLRUV��DQG�LPSURYHV�
VRFLDO�FRPPXQLFDWLRQ�VNLOOV�LQ�FKLOGUHQ�ZLWK�DXWLVP�DQG�UHODWHG�QHXURGHYHORSPHQWDO�GLVRUGHUV��%HFDXVH�
VXFK�FKDOOHQJHV�DUH�LQFUHDVLQJO\�FRPPRQ�LQ�SUHVFKRRO�VHWWLQJV��WKLV�DSSURDFK�PD\�IDFLOLWDWH�RSWLPDO�
VWXGHQW�HQJDJHPHQW�E\�DGGUHVVLQJ�PXOWLSOH�DUHDV�RI�FRQFHUQ�VLPXOWDQHRXVO\��
�
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0DWKHPDWLFV�7HDFKHU�$WWLWXGHV�DQG�,QVWUXFWLRQ�WRZDUGV�0XOWLOLQJXDO�/HDUQHUV�WKURXJK�
3URIHVVLRQDO�'HYHORSPHQW�([SHULHQFHV�
&DPHURQ�'H[WHU�7RUWL��6DUDK�5REHUWV��DQG�-XOLH�%LDQFKLQL� �
$EVWUDFW���7KH�QHHG�IRU�D�IRFXV�RQ�PXOWLOLQJXDO�OHDUQHUV�KDV�LQFUHDVHG�GXH�WR�WKH�SRSXODWLRQ�RI�PXOWLOLQJXDO�
OHDUQHUV�LQ�.����HQYLURQPHQWV�LQFUHDVLQJ�LQ�UHFHQW�\HDUV��7KH�QHHG�WR�DWWHQG�WR�PXOWLOLQJXDO�OHDUQHUV�LQ�
PDWKHPDWLFV�FODVVURRPV�LV�PRUH�XUJHQW�ZLWK�WKH�LPSOHPHQWDWLRQ�RI�&RPPRQ�&RUH�6WDWH�
6WDQGDUGV�0DWKHPDWLFV��,Q�DGGLWLRQ�WR�D�FKDQJH�LQ�FXUULFXOXP��WKHUH�DUH�DOVR�GLIIHUHQFHV�LQ�WKH�ZD\V�
VWXGHQWV�DFFHVV�WKH�FXUULFXOXP�DQG�LQWHUDFW�ZLWK�LWVHOI�DQG�RQH�DQRWKHU��7HDFKHUV�KDYH�QRW�UHFHLYHG�
DGHTXDWH�SURIHVVLRQDO�GHYHORSPHQW�UHJDUGLQJ�PXOWLOLQJXDO�OHDUQHUV�WR�FRPEDW�ELDVHV�DQG�SHUFHSWLRQV�
LPSOLFLWO\�LQJUDLQHG�WKURXJKRXW�WKH�HGXFDWLRQ�V\VWHP��OHDGLQJ�WR�LQFUHDVHG�LQVWDQFHV�RI�PLFURDJJUHVVLRQV�
LQYROYLQJ�GHILFLW�EDVHG�ELDVHV�DQG�SHUFHSWLRQV�KHOG�E\�WHDFKHUV��7KLV�LV�HVSHFLDOO\�SUHYDOHQW�LQ�
PDWKHPDWLFV�FODVVURRPV�LQ�ZKLFK�WHDFKHUV�PXVW�QDYLJDWH�OLQJXLVWLF�EDUULHUV�LQ�D�FRQWHQW�DUHD�RIWHQ�
SHUFHLYHG�DV�EHLQJ��ODQJXDJH�OHVV��GXH�WR�WKH�SUHYDOHQFH�RI�QXPEHUV��7KLV�VWXG\�LPSOHPHQWHG�D�6WXGLR�
'D\�F\FOH�SURIHVVLRQDO�GHYHORSPHQW�ZLWK�LQVHUYLFH�WHDFKHUV�ZRUNLQJ�ZLWK�PXOWLOLQJXDO�VWXGHQWV�LQ�0DWK���
FODVVURRPV��7KH�6WXGLR�'D\�F\FOH�SURYLGHG�PXOWLSOH�RSSRUWXQLWLHV�IRU�LQWHUDFWLRQ�DQG�WKH�VKDULQJ�RI�
H[SHUWLVH�ZKLOH�SURYLGLQJ�REMHFWLYH�GDWD�RQ�HDFK�SDUWLFLSDQWV
�RZQ�SUDFWLFHV��7KURXJK�WKHLU�SDUWLFLSDWLRQ�
LQ�WKH�6WXGLR�'D\�F\FOH��WHDFKHU�SHUFHSWLRQV�VKLIWHG�DZD\�IURP�GHILFLW�EDVHG�WKLQNLQJ�ZKLOH�LPSURYLQJ�
PXOWLOLQJXDO�OHDUQHUV¶�DELOLW\�WR�DFFHVV�PDWKHPDWLFDO�WH[W��
�
0L[WXUH�0RGHOV��&DOFXODWH�WKH�([SODLQHG�9DULDQFH�LQ�'LVWDO�2XWFRPHV�IURP�WKH�&DWHJRULFDO�/DWHQW�
9DULDEOH�
'HOZLQ�&DUWHU� �
$EVWUDFW���7KH�LQFOXVLRQ�RI�DX[LOLDU\�YDULDEOHV�LQ�PL[WXUH�PRGHOV�LV�DQ�DFWLYH�DUHD�RI�UHVHDUFK��7KH�DGGLWLRQ�
RI�ERWK�FRYDULDWH�DQG�GLVWDO�RXWFRPH�YDULDEOHV�FUHDWHV�D�FRQWH[W�ZKHUH�WKH�ODWHQW�FDWHJRULFDO�YDULDEOH�
EHFRPHV�D�PHGLDWRU�LQ�D�PL[WXUH�PHGLDWLRQ�PRGHO��7KLV�SDSHU�SURYLGHV�D�IUDPHZRUN�IRU�FDOFXODWLQJ�5��RI�
WKH�DGGHG�YDOXH�RI�WKH�FDWHJRULFDO�ODWHQW�FODVV�YDULDEOH�LQ�WKH�RXWFRPH�YLD�PL[WXUH�PRGHOLQJ�ZLWK�
FRYDULDWHV�DQG�GLVWDOV�RXWFRPHV��8WLOL]LQJ�WKH�&R[�DQG�6QHOO�5��QRUPDOO\�XVHG�LQ�ORJLVWLF�UHJUHVVLRQ��D�
ǻ5��LV�FDOFXODWHG�EHWZHHQ�WKH�UHJUHVVLRQ�PRGHO�DQG�WKH�PL[WXUH�PRGHO��WKXV�SURYLGLQJ�DQ�HVWLPDWH�RI�5��
XVDEOH�WR�H[SODLQ�WKH�DGGHG�YDOXH�RI�WKH�ODWHQW�FODVV�YDULDEOH�DERYH�DQG�EH\RQG�WKH�FRYDULDWHV��7R�
GHPRQVWUDWH�WKH�HVWLPDWLRQ�RI�ǻ5��DQ�H[DPSOH�WKDW�H[DPLQHV�KHWHURJHQHLW\�LQ�GHSUHVVLRQ��PHDVXUHG�E\�
WKH�3DWLHQW�+HDOWK�4XHVWLRQQDLUH������LQ��VW�JHQHUDWLRQ�/DWLQR�DV�XVLQJ�0SOXV�VRIWZDUH�LV�LOOXVWUDWHG��7KLV�
SDSHU�SUHVHQWV�D�EDVLV�IRU�FDOFXODWLQJ�WKH�DGGLWLRQDO�FRQWULEXWLRQ�RI�D�ODWHQW�FODVV�YDULDEOH�LQ�WKH�FRQWH[W�RI�
WKH�PHGLDWLRQ�PL[WXUH�PRGHO��&DOFXODWLRQV��0SOXV�V\QWD[��DQG�DQ�LOOXVWUDWLYH�H[DPSOH�DUH�LQFOXGHG��
�
0RYLQJ�7RZDUGV�0HDQLQJ�0DNLQJ�LQ�0XOWLSOLFDWLRQ��$�3UHOLPLQDU\�5HSRUW�RI�DQ�,QWHUYHQWLRQ�LQ�
1XPEHU�6HQVH�
7RP\�1JX\HQ��5DFKHO�/DPEHUW��DQG�0RQLFD�0HQGR]D� �
$EVWUDFW���3UHYLRXV�UHVHDUFK�RQ�PDWKHPDWLFDO�HGXFDWLRQ�IRU�VWXGHQWV�ZLWK�GLVDELOLWLHV�FHQWHU�RQ�GHILFLWV�WR�
SUHVFULEH�EHKDYLRUDO�LQWHUYHQWLRQV�WR�UHPHG\�WKRVH�GHILFLWV��0RVW�VFKRROV�LQ�WKH�86�DGRSW�DQG�LPSOHPHQW�
0XOWL�7LHUHG�6\VWHPV�RI�6XSSRUW��0766��LQWHUYHQWLRQV�WKDW�RIWHQ�GR�QRW�DOLJQ�ZLWK�WKH�&RPPRQ�&RUH�
6WDQGDUGV��7KLV�FUHDWHV�GLIILFXOWLHV�IRU�VWXGHQWV�WR�EXLOG�PDWKHPDWLFDO�PHDQLQJ�DQG�VHQVHPDNLQJ�WR�DOORZ�
IRU�PXOWLSOH�DSSURDFKHV�WR�PDWKHPDWLFV��%\�VKLIWLQJ�WKH�IRFXV�WR�RSSRUWXQLWLHV�WR�PDNH�PDWKHPDWLFDO�
PHDQLQJ�LQVWHDG�RI�GHILFLWV�ZLWKLQ�WKH�VWXGHQW��DQ�LQWHUYHQWLRQ�ZDV�GHVLJQHG�IRU�HOHPHQWDU\�VWXGHQWV�
�JUDGH������ZKR�DUH�VLJQLILFDQWO\�XQGHUSHUIRUPLQJ�LQ�PXOWLSOLFDWLRQ�DQG�GLYLVLRQ�LQFOXGLQJ�(QJOLVK�
ODQJXDJH�OHDUQHUV�DQG�VWXGHQWV�ZLWK�GLVDELOLWLHV��7KH�LQWHUYHQWLRQV�DUH�GHVLJQHG�WR�HQFRXUDJH�VWXGHQW�
HQJDJHPHQW�LQ�SUREOHP�VROYLQJ��GLVFXVVLRQV��PDWKHPDWLFDO�SUDFWLFHV��DQG�EXLOGLQJ�PDWKHPDWLFDO�QXPEHU�
VHQVH�ZLWK�RWKHUV��8QGHUJUDGXDWH�WXWRUV�IDFLOLWDWHG�HLJKW�QXPEHU�VWULQJV�LQ�VPDOO�JURXS�LQVWUXFWLRQV�RI�����
VWXGHQWV�RYHU�IRXU�ZHHNV��1XPEHU�VWULQJV�DUH�VKRUW�LQVWUXFWLRQDO�URXWLQHV�ZKHUH�TXHVWLRQV�DUH�GHVLJQHG�LQ�
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D�VHTXHQFH�DQG�VKRZQ�RQH�DW�D�WLPH��7KH�QXPEHU�VWULQJV�DQG�IDFLOLWDWRUV�HQFRXUDJH�VWXGHQWV�WR�HQJDJH�LQ�
PDWKHPDWLFDO�GLVFRXUVH�RI�WKHLU�RZQ�WKLQNLQJ�RI�PDWK�VWUDWHJLHV�DQG�RI�RWKHU�VWXGHQWV¶�PDWK�VWUDWHJLHV�
LQVWHDG�RI�SXUH�PDWKHPDWLFDO�SURFHGXUH��%\�IRFXVLQJ�RQ�GHVFULELQJ�VWUDWHJLHV��FRQQHFWLRQV��DQG�
DGDSWDWLRQV�RI�WKHLU�RZQ�DQG�RWKHU¶V�VWUDWHJLHV��VWXGHQW�PDWKHPDWLFDO�DQG�SDUWLFLSDWLRQ�JURZWK�IRU�WKRVH�
ZKR�DUH�VLJQLILFDQWO\�XQGHUSHUIRUPLQJ�FDQ�EH�REVHUYHG��,Q�WKLV�EULHI�SDSHU��GHYHORSPHQW�RI�D��WK�JUDGH�
LQWHUYHQWLRQ�JURXS�ZDV�DQDO\]HG�WR�VKRZ�SRWHQWLDO�VKLIWV�LQ�SDUWLFLSDWLRQ��FRQFHSWXDO�XQGHUVWDQGLQJ��DQG�
SURFHGXUDO�XQGHUVWDQGLQJ��6WXGHQW�GLVFXVVLRQV�ZHUH�DQDO\]HG�DQG�FDWHJRUL]HG�LQ�D�WLHUHG�FDWHJRU\�RI�
HQJDJHPHQW�DQG�DELOLW\�WR�VKDUH�FRPSOHWH�VWUDWHJLHV��7KH�UHVHDUFK�TXHVWLRQV�IRU�WKLV�EULHI�UHSRUW�DUH����
KRZ�GRHV�SDUWLFLSDWLRQ�LQ�PDWKHPDWLFDO�LQWHUYHQWLRQ�SURPRWH�VWXGHQW�PHDQLQJ�PDNLQJ�DQG�GLVFXVVLRQ�����
ZKDW�VKLIWV�LQ�SDUWLFLSDWLRQ�DUH�HYLGHQW��DQG����ZKDW�VKLIWV�LQ�FRQFHSWXDO�DQG�SURFHGXUDO�PXOWLSOLFDWLRQ�
HPHUJHG"�
�
2UJDQL]DWLRQDO�5RXWLQHV�RI�7HDFKHU�(GXFDWLRQ�
0LFKDHO�'DQKDXVHU� �
$EVWUDFW���7HDFKHU�(GXFDWLRQ�3URJUDPV��7(3V��DUH�RUJDQL]DWLRQV�WKDW�DUH�KLJKO\�URXWLQL]HG��,Q�PRVW�����
\HDU�JUDGXDWH�SURJUDPV��HYHU\�FRKRUW�RI�VWXGHQWV�LV�WDXJKW��SODFHG�LQWR�VWXGHQW�WHDFKLQJ��DQG�DVVHVVHG��
:KLOH�URXWLQHV�DUH�JHQHUDOO\�DVVRFLDWHG�ZLWK�FRQVLVWHQF\�DQG�LQ�VRPH�FDVHV��PRQRWRQ\��UHVHDUFK�KDV�
VKRZQ�KRZ�URXWLQHV�FDQ�EH�D�VRXUFH�RI�FKDQJH��FRQQHFWLRQ�DQG�XQGHUVWDQGLQJ��)HOGPDQ��������)HOGPDQ�
	�5DIDHOL���������+HUH��,�SURSRVH�WKDW�UHVHDUFK�VKRXOG�EH�FRQGXFWHG�WR�DQVZHU�WKH�IROORZLQJ�UHVHDUFK�
TXHVWLRQ��+RZ�GR�RUJDQL]DWLRQDO�URXWLQHV�LPSDFW�7(3V"�8WLOL]LQJ�D�TXDOLWDWLYH�FDVH�VWXG\�GHVLJQ��
FRQVLVWLQJ�RI�LQWHUYLHZV��IRFXV�JURXSV�DQG�REVHUYDWLRQV��,�SURSRVH�WUHDWLQJ�D�VLQJOH�7(3�DV�D�ERXQGHG�
FDVH��,Q�D�WLPH�ZKHQ�WHDFKHU�HGXFDWLRQ�LV�KLJKO\�VFUXWLQL]HG��LW�LV�LPSHUDWLYH�WR�XQGHUVWDQG�ZKDW�7(3V�DUH�
GRLQJ�ZHOO�DQG�ZKHUH�LPSURYHPHQWV�FDQ�EH�PDGH��7KLV�UHVHDUFK�ZRXOG�DGG�WR�WKH�H[LVWLQJ�OLWHUDWXUH�DV�
LQYHVWLQJ�RUJDQL]DWLRQDO�FKDQJH�KDV�UDUHO\�EHHQ�LQYHVWLJDWHG�LQ�WHDFKHU�HGXFDWLRQ��3HFN�HW�DO����������
�
3DUHQWDO�$GYRFDF\�RI�6HUYLFH�5LJKWV�WR�(GXFDWLRQ�RI�&KLOGUHQ�ZLWK�$XWLVP�LQ�WKH�&RQWH[W�RI�&KLQD��
$�3ORW�6WXG\��
+XL�=KDQJ�
$EVWUDFW���3DUWLFLSDQWV�����UDQGRPO\�UHFUXLWHG�SDUHQWV�RI�VFKRRO�DJH�FKLOGUHQ�ZLWK�DXWLVP�LQ�&KLQD��ZLWK�
,5%�DSSURYDO��5HVHDUFK�TXHVWLRQV��7KH�RYHUDUFKLQJ�UHVHDUFK�TXHVWLRQ�JXLGLQJ�WKLV�LQTXLU\�LV��:KDW�DUH�
WKH�H[SHULHQFHV�RI�&KLQHVH�SDUHQW�DGYRFDWHV�RI�FKLOGUHQ�ZLWK�$XWLVP�IRU�WKH�VHUYLFH�ULJKW�WR�HGXFDWLRQ"�
0RUH�VSHFLILFDOO\��ZKDW�VLWXDWLRQV�KDYH�FRQWULEXWHG�WR�WKHLU�DGYRFDF\��FRPPLWPHQW��DSSURDFK�WKH\�DGRSW�
LQ�WKHLU�HIIRUW�WR�DFKLHYH�HGXFDWLRQDO�HTXLW\�IRU�WKHLU�FKLOGUHQ�ZLWK�$XWLVP"�0HWKRGRORJ\��$�SURWRFRO�RI�
TXHVWLRQV�ZLOO�JXLGH�WKH�LQWHUYLHZV��DQG�WKH�LQWHUYLHZV�ZLOO�EH�VKDSHG�WR�VRPH�H[WHQW�E\�WKH�IRFXV�RI�WKH�
LQWHUYLHZHHV��$�GHPRJUDSKLF�TXHVWLRQQDLUH�ZLOO�EH�GLVWULEXWHG�WR�SDUWLFLSDQWV�DQG�UHWXUQHG�EHIRUH�
LQWHUYLHZV��3UHOLPLQDU\�ILQGLQJV��,PSOHPHQWDWLRQ�RI�³$WWHQGLQJ�WR�UHJXODU�VFKRRO´�SROLF\��%XOOLHV�DQG�
VWLJPDWL]DWLRQ�QRW�RQO\�WR�WKH�FKLOGUHQ��EXW�DOVR�WR�WKHLU�SDUHQWV��,GHRORJ\�UHODWHG�LVVXH��&RQIXFLXV�DQG�
VRFLDO�'DUZLQLVP�5HOLJLRXV�EHOLHI�DQG�LWV�LQIOXHQFH�WR�SDUHQWV¶�DGYRFDF\�
�
3UHVHUYLFH�6FLHQFH�7HDFKHUV¶�8QGHUVWDQGLQJ�RI�,QVWUXFWLRQ�IRU�'LYHUVH�/HDUQHUV��$�)RFXV�RQ�)XQGV�
RI�.QRZOHGJH�
0HJKDQ�0DFLDV��6WDFH\�&DUSHQWHU��$OH[DQGULD�+DQVHQ��(OLVD�6WRQH��(ULN�$UHYDOR��0DWWKHZ�6KDFNOH\��DQG�
-XOLH�%LDQFKLQL�
$EVWUDFW���,Q�WKLV�PL[HG�PHWKRGV�VWXG\��ZH�DUH�DQDO\]LQJ�VXUYH\�DQG�LQWHUYLHZ�GDWD�WR�H[DPLQH�KRZ����
SUHVHUYLFH�VHFRQGDU\�VFLHQFH�WHDFKHUV�IURP�WKUHH�8QLYHUVLW\�RI�&DOLIRUQLD�WHDFKHU�HGXFDWLRQ�SURJUDPV�
XQGHUVWRRG�IRXU�LQWHUUHODWHG�SULQFLSOHV�RI�HIIHFWLYH�VFLHQFH�LQVWUXFWLRQ�IRU�GLYHUVH�OHDUQHUV������EXLOGLQJ�RQ�
VWXGHQWV¶�IXQGV�RI�NQRZOHGJH�DQG�RWKHU�UHVRXUFHV������HQJDJLQJ�VWXGHQWV�LQ�FRJQLWLYHO\�GHPDQGLQJ�ZRUN��
����SURYLGLQJ�VWXGHQWV�ZLWK�ULFK�ODQJXDJH�SURGXFWLRQ�RSSRUWXQLWLHV��DQG�����DWWHQGLQJ�WR�DFDGHPLF�
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ODQJXDJH�GHPDQGV�DQG�VXSSRUWV��2XU�DQDO\VLV�IRFXVHV�RQ�WKH�SULQFLSOH�RI�EXLOGLQJ�RQ�VWXGHQWV¶�IXQGV�RI�
NQRZOHGJH�DQG�RWKHU�UHVRXUFHV��VSHFLILFDOO\�KRZ�SUHVHUYLFH�WHDFKHUV�FRQFHSWXDOL]HG�WKLV�SULQFLSOH��WKH�
W\SHV�RI�VWXGHQW�NQRZOHGJH�DQG�UHVRXUFHV�WKDW�SUHVHUYLFH�WHDFKHUV�UHFRJQL]HG�DQG�XVHG��DQG�LQWHUVHFWLRQV�
ZLWK�WKH�RWKHU�WKUHH�SULQFLSOHV��:H�FHQWHU�RXU�DQDO\VLV�RQ�WKLV�SULQFLSOH�EHFDXVH�EXLOGLQJ�RQ�VWXGHQWV¶�
HYHU\GD\�H[SHULHQFHV��LQWHUHVWV��DQG�KRPH�DQG�FRPPXQLW\�FRQWH[WV�WR�LQIRUP�VFLHQFH�FODVVURRP�
LQVWUXFWLRQ�PDNHV�WKH�VFLHQFH�PRUH�PHDQLQJIXO�WR�DOO�VWXGHQWV�DQG�FDQ�LPSURYH�SDUWLFLSDWLRQ�DQG�OHDUQLQJ�
IRU�XQGHUVHUYHG�VWXGHQWV��LQ�SDUWLFXODU��)LQGLQJV�WKXV�IDU�VXJJHVW�DUHDV�ZKHUH�VFLHQFH�WHDFKHU�HGXFDWRUV�
FDQ�EHWWHU�VXSSRUW�SUHVHUYLFH�WHDFKHUV��VXFK�DV�ZLWK�PDNLQJ�FRQQHFWLRQV�WR�VWXGHQWV¶�FXOWXUDO�EDFNJURXQGV�
DQG�FRPPXQLW\�UHVRXUFHV��GUDZLQJ�RQ�VWXGHQWV¶�OLQJXLVWLF�UHVRXUFHV�WR�VXSSRUW�DFDGHPLF�ODQJXDJH�EH\RQG�
YRFDEXODU\�WHUPV��DQG�DFWLYDWLQJ�VWXGHQWV¶�IXQGV�RI�NQRZOHGJH�ZKHQ�HQJDJHG�LQ�WKH�FRJQLWLYHO\�
GHPDQGLQJ�ZRUN�RI�VFLHQFH�DQG�HQJLQHHULQJ�SUDFWLFHV��
�
3UHVHUYLFH�6HFRQGDU\�6FLHQFH�DQG�0DWKHPDWLFV�7HDFKHUV
�8QGHUVWDQGLQJ�RI�+RZ�WR�7HDFK�
0XOWLOLQJXDO�/HDUQHUV��$�&RPSDULVRQ�$FURVV�3URJUDPV�
$OH[LV�6SLQD��9DOHULH�0HLHU��6WDFH\�&DUSHQWHU��DQG�-XOLH�%LDQFKLQL� �
$EVWUDFW���*LYHQ�GHPRJUDSKLF�VKLIWV�DQG�HTXLW\�FRQFHUQV��WHDFKHU�HGXFDWLRQ�SURJUDPV�PXVW�SUHSDUH�WKHLU�
SUHVHUYLFH�WHDFKHUV��367V��WR�HIIHFWLYHO\�WHDFK�(QJOLVK�/HDUQHUV��(/V���7KLV�VWXG\�DQDO\]HG�LQWHUYLHZ�
GDWD�IURP�����VFLHQFH�DQG�PDWKHPDWLFV�367V�HQUROOHG�LQ�IRXU�&DOLIRUQLD�XQLYHUVLWLHV�WR�OHDUQ�KRZ�WKH\�
XQGHUVWRRG�HIIHFWLYH�(/�LQVWUXFWLRQ��KRZ�SUHSDUHG�WKH\�WKRXJKW�WKHPVHOYHV�WR�WHDFK�(/V��DQG�WKH�VRXUFHV�
WKH\�LGHQWLILHG�DV�XVHIXO�LQ�WKHLU�SUHSDUDWLRQ��5HVXOWV�VXJJHVW�WKDW�367V�IURP�WKH�IRXU�FDPSXVHV�KHOG�
VLPLODU�XQGHUVWDQGLQJV�RI�KRZ�WR�WHDFK�(/V��ZLWK�PRVW�367V�IRFXVLQJ�RQ�VFDIIROGLQJ�ODQJXDJH�DQG�IHZ�
H[SOLFLWO\�DWWHQGLQJ�WR�FRJQLWLYH�GHPDQG��$FURVV�SURJUDPV��367V�LGHQWLILHG�KDYLQJ�FXOWXUDOO\�DQG�
OLQJXLVWLFDOO\�GLYHUVH�VWXGHQWV�LQ�WKHLU�SODFHPHQWV�DQG�SURJUDP�FRXUVHZRUN�DV�WKH�WZR�PRVW�LPSRUWDQW�
IDFWRUV�FRQWULEXWLQJ�WR�WKHLU�SUHSDUDWLRQ��
�
3URIHVVLRQDO�'HYHORSPHQW�$OLJQHG�ZLWK�/HDGHUV¶�*RDOV�LQ�(DUO\�&KLOGKRRG�67(0�(GXFDWLRQ��$�
&ROODERUDWLRQ�%HWZHHQ�5HVHDUFKHUV�DQG�3UDFWLWLRQHUV�
0HJKDQ�0DFLDV��$OH[LV�6SLQD��/HDK�5RVHQEDXP��%ULWWDQ\�&DOGZHOO��-LP�*ULEEOH��DQG�3DXO�5HLPHU� �
$EVWUDFW���3UHYLRXV�OLWHUDWXUH�KDV�GRFXPHQWHG�WKDW�WKH�HDUO\�LQWURGXFWLRQ�RI�GHYHORSPHQWDOO\�DSSURSULDWH�
PDWKHPDWLFV�HGXFDWLRQ�FDQ�KDYH�ORQJ�ODVWLQJ�LPSDFWV�RQ�FKLOGUHQ¶V�SHUVLVWHQFH�LQ�PDWK�DV�ZHOO�DV�LQ�D�
UDQJH�RI�RWKHU�DFDGHPLF�GRPDLQV��1$(<&�	�1&70�3RVLWLRQ�6WDWHPHQW��������3LDVWD��HW�DO����������
5HVHDUFK�DOVR�VXJJHVWV�WKDW�\RXQJ�FKLOGUHQ¶V�SOD\�FDQ�EH�D�ULFK�UHVRXUFH�IRU�WKLV�GHYHORSPHQWDOO\�
DSSURSULDWH�ZRUN��:DJHU�	�3DUNV���������7KXV��HDUO\�FKLOGKRRG�LV�DQ�LPSRUWDQW�GHYHORSPHQWDO�SHULRG�
WKDW�LV�ULSH�IRU�RSSRUWXQLWLHV�WR�HQJDJH�VWXGHQWV�LQ�GHHSO\�PHDQLQJIXO��LQWHQWLRQDOO\�SOD\IXO��DQG�FXOWXUDOO\�
UHOHYDQW�PDWKHPDWLFV�H[SHULHQFHV��'REEV��'RFWRURII��*���	�)LVKHU��3����������,Q�RUGHU�WR�DGGUHVV�WKLV�QHHG�
IRU�HDUO\�PDWKHPDWLFV�HGXFDWLRQ��SURIHVVLRQDOV�ZKR�ZRUN�LQ�HDUO\�FKLOGKRRG�HGXFDWLRQ�VHWWLQJV�QHHG�
LQWHQWLRQDO�VXSSRUWV�DQG�SURIHVVLRQDO�GHYHORSPHQW�RSSRUWXQLWLHV��:KLOH�WKH�OLWHUDWXUH�UHJDUGLQJ�HIIHFWLYH�
SURIHVVLRQDO�GHYHORSPHQW�LWVHOI�LV�H[WHQVLYH��GUDZLQJ�RQ�DQG�LQFRUSRUDWLQJ�WKH�QHHGV�RI�WKH�SDUWLFLSDQWV�
IURP�WKH�EHJLQQLQJ�LV�DQ�DUHD�WKDW�LV�XQGHUUHVHDUFKHG��*DUHW�HW�DO����������7KLV�VWXG\�H[DPLQHV�
FROODERUDWLRQ�DPRQJVW�UHVHDUFKHUV�DQG�SUDFWLWLRQHUV�WR�DGYDQFH�DQ�HDUO\�FKLOGKRRG�PDWKHPDWLFV�
SURIHVVLRQDO�GHYHORSPHQW�SURJUDP�WKDW�GUDZV�RQ�WKH�VHOI�UHSRUWHG�QHHGV�RI�WKH�SDUWLFLSDQWV��DQG�KRZ�WKH�
SURIHVVLRQDO�GHYHORSPHQW�UHIOHFWV�WKHVH�QHHGV��5HVHDUFKHUV�GUDZ�RQ�LQLWLDO�DQG�PLG�SURMHFW�LQWHUYLHZV�
ZLWK�IRXU�JURXSV�RI�HDUO\�FKLOGKRRG�HGXFDWRUV�DFURVV�WKH�VWDWH�RI�&DOLIRUQLD�WR�H[DPLQH�KRZ�WKH�
SURIHVVLRQDO�GHYHORSPHQW�DOLJQV�ZLWK�WKHLU�QHHGV��
�
�
6FKRRO�.LGV�,QYHVWLJDWLQJ�/DQJXDJH�LQ�/LIH�DQG�6RFLHW\��*URZLQJ�SDLQV�LQ�FUHDWLQJ�HTXLWDEOH�DQG�
GLDORJLF�OHDUQLQJ�HQYLURQPHQWV�
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6DPDQWKD�+DUULV��-LQ�6RRN�/HH��9DOHULH�0HLHU�
$EVWUDFW���&KDOOHQJLQJ�WKH�DVVXPSWLRQV�WKDW�(QJOLVK�SURILFLHQF\�PXVW�SUHFHGH�PHDQLQJIXO�HQJDJHPHQW�
ZLWK�GHPDQGLQJ�FRQWHQW�DQG�WKH�SUDFWLFHV�WKDW�VXSSRUW�VXFK�EHOLHIV��WKLV�SDSHU�H[DPLQHV�KRZ�D�
XQLYHUVLW\�VFKRRO�SDUWQHUVKLS�SURJUDP��6FKRRO�.LGV�,QYHVWLJDWLQJ�/DQJXDJH�LQ�/LIH�DQG�6RFLHW\�
�6.,//6����ZDV�XVHG�WR�FUHDWH�FXOWXUDOO\�UHOHYDQW�DQG�LQFOXVLYH�FODVVURRP�OHDUQLQJ�RSSRUWXQLWLHV�IRU�
PXOWLOLQJXDO�OHDUQHUV�XVLQJ�D�FROOHJH�OHYHO�VRFLRFXOWXUDO�OLQJXLVWLFV�FXUULFXOXP��:H�XVH�µPXOWLOLQJXDO�
OHDUQHUV¶��0/V��WR�UHIHU�WR�VWXGHQWV�ZKR�KDYH�EHHQ�LQVWLWXWLRQDOO\�GHVLJQDWHG�DV�(QJOLVK�OHDUQHUV�WR�
HPSKDVL]H�WKHLU�KROLVWLF�LGHQWLWLHV�DV�PXOWLOLQJXDO��PXOWLFXOWXUDO�EHLQJV��:H�SUHVHQW�SHGDJRJLFDO�H[DPSOHV�
RI�HIIRUWV�WR�IRVWHU�VWXGHQWV¶�DELOLW\�WR�UHFRJQL]H�DQG�DQDO\]H�VRFLROLQJXLVWLF�GLVFULPLQDWLRQ��LQMXVWLFH�DQG�
H[FOXVLRQ�DQG�GLVFXVV�WKH�FKDOOHQJHV�LQYROYHG�LQ�FUHDWLQJ�DQ�HTXLWDEOH��GLDORJLF��DQG�SDUWLFLSDWRU\�OHDUQLQJ�
HQYLURQPHQW��7KH�GDWD�FRPH�IURP�D�ODUJHU�GDWD�VHW�RI����KRXUV�RI�YLGHR�WDSHG�FODVVURRP�LQWHUDFWLRQV��
DUWLIDFWV�RI�VWXGHQW�ZRUN��LQFOXGLQJ�VWXGHQWV¶�RULJLQDO�6.,//6�'D\�UHVHDUFK�SRVWHUV��DQG�UHIOHFWLRQ�QRWHV�
ZULWWHQ�E\�WKH�WZR�6.,//6�LQVWUXFWRUV��:H�SUHVHQW�WZR�H[DPSOHV�RI�OHVVRQV�IURP�D�6.,//6�FODVVURRP�RI�
HLJKWHHQ��WK���WK�JUDGH�0/¶V��:H�DQDO\]H�WKH�YLGHR�WDSHG�FODVVURRP�LQWHUDFWLRQV�SDLUHG�ZLWK�WKH�
FRUUHVSRQGLQJ�UHIOHFWLRQ�QRWHV�WR�LGHQWLI\�LQVWUXFWRUV¶�LQWHQWLRQDO�HIIRUWV�WR�HQJDJH�VWXGHQWV�LQ�GLDORJLF�
LQWHUDFWLRQV�ZKLOH�DOVR�QRWLQJ�PLVVWHSV�DQG�PLVVHG�RSSRUWXQLWLHV�DQG�VWXGHQWV¶�DELOLW\�WR�IRVWHU�GLDORJLF�
LQWHUDFWLRQV�E\�FUHDWLYHO\�XWLOL]LQJ�WKHLU�PXOWLOLQJXDO�DELOLWLHV��)LQDOO\��ZH�FRQQHFW�VWXGHQWV�FODVVURRP�
ZRUN�LQ�6.,//6�WR�WKHLU�ILQDO�6.,//6�'D\�SURMHFWV�DQG�H[SORUH�KRZ�6.,//6�'D\�RSHUDWHV�DV�D�VLWH�
ZKHUH�WKHLU�ODQJXDJH�SUDFWLFHV�DUH�SXEOLFO\�DIILUPHG�E\�WHDFKHUV��SHHUV��DQG�VFKRODUV�ZKLOH�JLYLQJ�VWXGHQWV�
D�SODWIRUP�WR�LQIRUP�DWWHQGHHV�DERXW�WKHLU�OLQJXLVWLF�DQG�FXOWXUDO�H[SHUWLVH�DQG�WR�EH�WDNHQ�VHULRXVO\�LQ�DQ�
DFDGHPLF�VHWWLQJ��%DVHG�RQ�RXU�ILQGLQJV��ZH�SURSRVH�VRPH�VWUDWHJLHV�DQG�FRQGLWLRQV�WR�FUHDWH�PHDQLQJIXO�
RSSRUWXQLWLHV�IRU�LQFUHDVHG�GLDORJLF�LQWHUDFWLRQV�WKDW�PD\�OHDG�0/V�WR�GLIIHUHQW�IRUPV�RI�FLYLF�
HQJDJHPHQW��
�
6RFLDO�9DOLGLW\�RI�$XWLVP�,QWHUYHQWLRQ�	�(GXFDWLRQ��)LUVW�3HUVRQ�$XWLVWLF�3HUVSHFWLYHV�
5DFKHO�6FKXFN�DQG�5DFKHO�/DPEHUW� �
$EVWUDFW���)LUVW�SHUVRQ��DXWLVWLF�SHUVSHFWLYHV�FDQ�SURYLGH�LQYDOXDEOH�LQIRUPDWLRQ�DERXW�ZKDW�LW�LV�OLNH�WR�
KDYH�DXWLVP��2QH�RI�WKH�PDLQ�WKLQJV�WKDW�DXWLVWLF�SHRSOH��SDUWLFXODUO\�FKLOGUHQ��GR�RQ�D�UHJXODU�EDVLV�LV�
DWWHQG�VFKRRO�DQG�UHFHLYH�DGGLWLRQDO�LQWHUYHQWLRQV��7KHUH�DUH�WKRXVDQGV�RI�UHVHDUFK�VWXGLHV�RQ�YDULRXV�
HGXFDWLRQDO�DQG�LQWHUYHQWLRQ�SURJUDPV�IRU�FKLOGUHQ�DQG�DGROHVFHQWV�ZLWK�DXWLVP��0DQ\�RI�WKHVH�VWXGLHV�
DVVHVV�HIIHFWLYHQHVV�E\�PHDVXULQJ��REMHFWLYH��RXWFRPH�YDULDEOHV��VXFK�DV�LQFUHDVHV�LQ�VSRNHQ�ODQJXDJH�RU�
GHFUHDVHV�LQ�GLVUXSWLYH�EHKDYLRU��6RPH�VWXGLHV�DOVR�DVVHVV�VRFLDO�YDOLGLW\��WKH�H[WHQW�WR�ZKLFK�WKH�
LQWHUYHQWLRQ�LV�VHHQ�DV�DFFHSWDEOH�DQG�XVHIXO�WR�SDUWLFLSDQWV��)RU�H[DPSOH��GLG�SDUWLFLSDQWV�ILQG�
SDUWLFLSDWLRQ�HQMR\DEOH"�'R�WKH\�SODQ�WR�FRQWLQXH�LPSOHPHQWLQJ�WKH�LQWHUYHQWLRQ�HYHQ�DIWHU�WKH�VWXG\�LV�
RYHU"�+RZHYHU��HYHQ�ZKHQ�VRFLDO�YDOLGLW\�LV�DVVHVVHG��LW�LV�PRVW�RIWHQ�GRQH�E\�DVNLQJ�SDUHQWV�RU�WHDFKHUV��
UDUHO\�DUH�DXWLVWLF�LQGLYLGXDOV
�RSLQLRQV�WDNHQ�LQWR�FRQVLGHUDWLRQ��*LYHQ�WKH�KLVWRU\�RI�DXWLVP�LQWHUYHQWLRQ�
±�H�J��LWV�XVH�RI�SXQLVKPHQW��WKH�SXUSRUWHG�JRDO�WR�³FXUH´�FKLOGUHQ�RI�WKHLU�DXWLVWLF�WUDLWV�DQG�UHWXUQ�WKHP�WR�
³QRUPDO´�±�LW�VHHPV�HVSHFLDOO\�LPSRUWDQW�WR�WU\�WR�FRQVXOW�WKRVH�UHFHLYLQJ�WUHDWPHQW�LQ�RUGHU�WR�HQVXUH�
PLVWDNHV�IURP�WKH�SDVW�DUH�QRW�UHSHDWHG��:KLOH�IRUPDO�DVVHVVPHQW�RI�DXWLVWLF�LQGLYLGXDOV¶�YLHZV�RI�
HGXFDWLRQDO�SURJUDPV�LQ�UHVHDUFK�VWXGLHV�LV�UDUH��WKH�FXUUHQW�UHVHDUFK�SURMHFW�DLPV�WR�UHWURDFWLYHO\�DVVHVV�
WKH�VRFLDO�YDOLGLW\�RI�VXFK�SURJUDPV�LQ�WZR�ZD\V��7KH�ILUVW�LV�WR�DSSO\�D�QDUUDWLYH�DQDO\VLV�WR�EORJ�SRVWV�E\�
DXWLVWLF�LQGLYLGXDOV�LQ�RUGHU�WR�OHDUQ�PRUH�DERXW�KRZ�WKH\�IHHO�DERXW�WKH�HGXFDWLRQ�WKH\�UHFHLYHG��7KH�
VHFRQG�SRUWLRQ�RI�WKH�SURMHFW�ZLOO�FRQVLVW�RI�LQWHUYLHZV�ZLWK�DXWLVWLF�DGROHVFHQWV�DQG�DGXOWV�LQ�RUGHU�WR�
OHDUQ�PRUH�DERXW�ZKDW�LQ�HGXFDWLRQ�LQWHUYHQWLRQ�ZRUNHG�IRU�WKHP��ZKDW�GLG�QRW��DQG�ZKDW�LGHDV�WKH\�KDYH�
IRU�WKH�IXWXUH�RI�WKH�ILHOG��
�
67(0�3URJUDPV¶�,PSDFW�RQ�6FKRRO�6XEMHFW�,QWHUHVWV�RI�*LUOV�
&ODLUH�&KHQ��-DQHH�5RFKH��$OH[DQGULD�0XOOHU��0DOORU\�5LFH��'LDQD�$U\D��DQG�6DUDK�+LUVFK�
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$EVWUDFW���([SRVXUH�WR�67(0�ILHOGV�WKURXJK�RXW�RI�VFKRRO�WLPH��267��SURJUDPV�KDYH�EHHQ�VKRZQ�WR�
LQFUHDVH�67(0�UHODWHG�LQWHUHVW�DQG�EHORQJLQJ�LQ�\RXQJ�JLUOV��$GDPV�HW�DO����������EXW�WKHUH�DUH�IHZ�
VWXGLHV�WKDW�VKRZ�KRZ�WKHVH�SURJUDPV�LPSDFW�JLUOV¶�VXEMHFW�LQWHUHVWV�LQ�VFKRRO��7KH�&XULH�RVLW\�SURMHFW�LV�D�
SURJUDP�WKDW�ZRUNV�WR�H[SRVH�JLUOV�IURP��WK�WR��WK�JUDGH��DJHV��������WR�H[WUD�67(0�UHODWHG�DFWLYLWLHV�
WKURXJK�FORVH�LQWHUDFWLRQV�ZLWK�ZRPHQ�VFLHQWLVWV�DQG�HQJLQHHUV�IURP�WKH�8QLYHUVLW\�RI�&DOLIRUQLD�DW�6DQWD�
%DUEDUD��8QGHU�WKH�JXLGDQFH�RI�XQGHUJUDGXDWH�VWXGHQWV��SDUWLFLSDQWV�SDUWLFLSDWH�LQ�VFLHQFH�DFWLYLWLHV��
LQWHUYLHZ�IHPDOH�VFLHQWLVWV�DERXW�WKHLU�UHVHDUFK��DQG�OHDUQ�DERXW�ZRPHQ�LQ�VFLHQWLILF�KLVWRU\��7KH�DLP�RI�
WKH�&XULH�RVLW\�SURMHFW�LV�WR�HQFRXUDJH�JLUOV�WR�SXUVXH�67(0�UHODWHG�LQWHUHVWV��7KLV�FXUUHQW�VWXG\�DLPV�WR�
XQGHUVWDQG�ZKHWKHU�SDUWLFLSDWLRQ�LQ�WKH�&XULH�RVLW\�SURMHFW�DIIHFWV�WKH�VFKRRO�VXEMHFW�LQWHUHVWV�RI�\RXWK�
SDUWLFLSDQWV��:H�ZLOO�WUDFN�GLIIHUHQFHV�LQ�VFKRRO�VXEMHFW�LQWHUHVWV�EHIRUH�DQG�DIWHU�SDUWLFLSDWLRQ�LQ�WKH�
SURJUDP�E\�H[DPLQLQJ�FRGHG�SUH��DQG�SRVW�LQWHUYLHZV�RI�SDUWLFLSDQWV�IURP�WKUHH�FRQVHFXWLYH�\HDUV�RI�WKH�
SURJUDP��������������7KH�LQWHUYLHZV�ZLOO�EH�FRGHG�WR�LGHQWLI\�VFKRRO�VXEMHFW�LQWHUHVWV��DQG�WKH�ILQGLQJV�
ZLOO�EH�XVHG�WR�UXQ�D�SDLUHG�VDPSOH�W�WHVW��7KLV�WHVW�ZLOO�GHWHUPLQH�LI�67(0�IRFXVHG�SURJUDPV�KDYH�D�
VWDWLVWLFDOO\�VLJQLILFDQW�LPSDFW�RQ�WKH�VFKRRO�VXEMHFW�LQWHUHVWV�RI�JLUOV��7KH�LQWHUYLHZV�ZLOO�DOVR�EH�FRGHG�WR�
LGHQWLI\�ZK\�WKH�SURJUDP�PD\�RU�PD\�QRW�FKDQJH�SDUWLFLSDQWV¶�LQWHUHVWV�LQ�67(0�VXEMHFW�DUHDV��7KLV�
SRVWHU�ZLOO�LQFOXGH�ILQGLQJV�IURP�SUH��DQG�SRVW�LQWHUYLHZV�WKDW�LQGLFDWH�ZKHWKHU�WKH�&XULH�RVLW\�SURMHFW�
LQIOXHQFHV�JLUOV¶�LQWHUHVWV�LQ�67(0��VSHFLILFDOO\�LQ�VFKRRO��
�
6WUXFWXUDO�,QYDULDQFH�LQ�0XOWLJURXS�/DWHQW�&ODVV�$QDO\VLV��3HUFHSWLRQ�RI�'LVDELOLW\�6WDWXV�DQG�
$FDGHPLF�([SHFWDWLRQV�
$GDP�*HUEHU�DQG�.DUHQ�1\OXQG�*LEVRQ�
$EVWUDFW���0HDVXUHPHQW�LQYDULDQFH��0,��LQ�WKH�ODWHQW�FODVV��/&$��FRQWH[W�KDV�D�QXPEHU�RI�XQLTXH�
FKDOOHQJHV�ERWK�LQ�DSSOLFDWLRQ�DQG�FRQFHSWXDOL]DWLRQ��.DQNDUDV��0RRUV��	�9HUPXW���������7KLV�LV�LQ�
FRQWUDVW�WR�WKH�IDFWRU�DQDO\WLF�FRQWH[W�ZKLFK�LV�ZHOO�HVWDEOLVKHG�DQG�DSSOLHG��9DQGHQEHUJ�	�/DQFH���������
)RU�H[DPSOH��/&$�PRGHOV�W\SLFDOO\�KDYH�D�ODUJH�QXPEHU�RI�SDUDPHWHUV�WR�EH�WHVWHG�IRU�LQYDULDQFH��
PDNLQJ�µIXOO�PHDVXUHPHQW�LQYDULDQFH¶�OHVV�OLNHO\�WR�EH�VXSSRUWHG�RU�SUDFWLFDOO\�PHDQLQJIXO��)XUWKHU��LW�LV�
XQFOHDU�KRZ�YLRODWLRQV�RI�IXOO�PHDVXUHPHQW�LQYDULDQFH��H�J���SDUWLDO�0,��ZRXOG�WUDQVODWH�WR�ELDV�ZKHQ�
PDNLQJ�VXEVWDQWLYH�JURXS�FRPSDULVRQV��7KLV�VWXG\�LOOXVWUDWHV�DQ�DSSOLFDWLRQ�RI�PHDVXUHPHQW�LQYDULDQFH�LQ�
WKH�PXOWLJURXS�FRQWH[W��7KH�VDPSOH�FRQVLVWV�RI�WZR�JURXSV�RI���WK�JUDGH�VWXGHQWV��6WXGHQWV�ZKR�DUH�
SHUFHLYHG�WR�KDYH�GLVDELOLWLHV��32'��DQG�WKRVH�ZKR�DUH�QRW��QRQ�32'���+HUH�WKH�UHVHDUFK�IRFXV�LV�RQ�
XQGHUVWDQGLQJ�KRZ�DFDGHPLF�H[SHFWDWLRQV�RI�WKHVH�VWXGHQWV�YDU\�EDVHG�RQ�WKHLU�SHUFHLYHG�GLVDELOLW\�
VWDWXV��7KH�FXUUHQW�SDSHU�DGGUHVVHV�WKH�IROORZLQJ�WZR�TXHVWLRQV�����:KDW�DUH�WKH�SDWWHUQV�RI�DFDGHPLF�
HFRORJLFDO�H[SHFWDWLRQV�IRXQG�IRU���WK�JUDGH�VWXGHQWV�SHUFHLYHG�WR�KDYH�GLVDELOLWLHV�DQG�WKRVH�ZKR�DUH�
QRW"����+RZ�DUH�WKHVH�SDWWHUQV�VLPLODU�RU�GLIIHUHQW�DFURVV�JURXSV"�,QYDULDQFH�PHWKRGV�GHYHORSHG�LQ�WKH�
ODWHQW�YDULDEOH�OLWHUDWXUH�KDYH�RQO\�VXSHUILFLDOO\�EHHQ�H[WHQGHG�WR�WKH�FRQWH[W�RI�PL[WXUH�PRGHOV��
3URFHGXUHV�DQG�EHVW�SUDFWLFHV�DUH�ODUJHO\�OHIW�XQVSHFLILHG�OHDYLQJ�WKLV�DQ�RSHQ�DQG�GHYHORSLQJ�DUHD�RI�
UHVHDUFK��
�
7HDFKHU�/HDUQLQJ�WKURXJK�3DUWLFLSDWLRQ�LQ�DQ�2XWUHDFK�3URJUDP�WR�/LQN�)LHOG�7ULSV�ZLWK�
&ODVVURRP�&XUULFXOXP�
$OH[DQGULD�0XOOHU��9LFWRU�&RURQD��5RQ�6NLQQHU��7DUDK�&RQQROO\��DQG�'DQLHOOH�+DUORZ� �
$EVWUDFW���)LHOG�WULSV�KDYH�D�SRVLWLYH�LPSDFW�RQ�FRJQLWLYH�GHYHORSPHQW�RI�\RXWK��KRZHYHU��WKLV�LPSDFW�LV�
UHODWLYHO\�VPDOO�GXH�WR�WKH�EULHI�QDWXUH�RI�WKH�YLVLWV��7KH�XVH�RI�SUH��DQG�SRVW�YLVLW�DFWLYLWLHV�LQ�FRQMXQFWLRQ�
ZLWK�D�ILHOG�WULS�FDQ�H[WHQG�WKH�HIIHFWV�RI�WKH�ILHOG�WULS��8QIRUWXQDWHO\��WHDFKHUV�DUH�LOO�SUHSDUHG�WR�WHDFK�
VFLHQFH�DQG�HQJLQHHULQJ�ZLWKLQ�WKHLU�FODVVURRPV�PDNLQJ�SUH��DQG�SRVW�YLVLW�DFWLYLWLHV�OHVV�OLNHO\�WR�RFFXU��
7R�FRPEDW�WKLV��UHVHDUFKHUV�DW�WKH�8QLYHUVLW\�RI�&DOLIRUQLD�DW�6DQWD�%DUEDUD�DQG�PXVHXP�VWDII�DW�02;,��
WKH�:ROI�0XVHXP�RI�([SORUDWLRQ���,QQRYDWLRQ�KDYH�SDUWQHUHG�WR�GHYHORS�(QJLQHHULQJ�([SORUDWLRQV��((���
D�SURJUDP�OLQNLQJ�FODVVURRP�FXUULFXOXP�WR�HQJLQHHULQJ�ILHOG�WULSV�WR�DQ�LQWHUDFWLYH�VFLHQFH�PXVHXP��
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7KURXJK�((��FODVVHV�SDUWLFLSDWH�LQ�WZR�SUH�YLVLW�FODVVURRP�DFWLYLWLHV��RQH�ILHOG�WULS�DFWLYLW\�DW�02;,�DQG�
RQH�SRVW�YLVLW�FODVVURRP�DFWLYLW\��)RU�WKLV�SDSHU��ZH�IRFXV�RQ�WKH�LQLWLDO�VWDJHV�RI�SURJUDP�GHYHORSPHQW�
ZKHUH�DOO�DFWLYLWLHV�ZHUH�UXQ�E\�PXVHXP�DQG�UHVHDUFK�VWDII�ZKLOH�FODVVURRP�WHDFKHUV�REVHUYHG�DQG�
SURYLGHG�IHHGEDFN�RQ�WKH�FXUULFXOXP��:LWK�PDQ\�WHDFKHUV�EHLQJ�QHZ�RU�XQIDPLOLDU�ZLWK�HQJLQHHULQJ�
FXUULFXOXP�ZLWKLQ�WKHLU�FODVVURRP�VHWWLQJV��WKH�JRDO�RI�WKLV�IRUPDW�ZDV�WR�DOORZ�WHDFKHUV�WR�OHDUQ�DERXW�
WHDFKLQJ�HQJLQHHULQJ�ZLWKRXW�WKH�SUHVVXUH�RI�SODQQLQJ�DQG�H[HFXWLQJ�WKH�ZKROH�FXUULFXOXP��7HDFKHUV�ZHUH�
LQWHUYLHZHG�EHIRUH�DQG�DIWHU�SDUWLFLSDWLQJ�LQ�WKH�SURJUDP��7KLV�SDSHU�H[SORUHV�ZKDW�ILUVW�WKURXJK�
VL[WK�JUDGH�WHDFKHUV�KDYH�OHDUQHG�DERXW�HQJLQHHULQJ�DFWLYLWLHV�IURP�SDUWLFLSDWLQJ�LQ�WKLV�SURJUDP��
�
7H[WXDO�6LOHQFHV�LQ�$OWHUQDWH�$VVHVVPHQW�5HVRXUFHV�
6XQJKHH�&KRL� �
$EVWUDFW���,Q�WKLV�SUHOLPLQDU\�VWXG\�RI�SDUHQW�LQYROYHPHQW�LQ�$OWHUQDWH�$VVHVVPHQW�EDVHG�RQ�$OWHUQDWH�
$FKLHYHPHQW�6WDQGDUGV��$$�$$6��SURFHVV��WH[WV�DQG�GRFXPHQWV�RI����'2(�ZHEVLWHV�����VWDWHV�DQG�'&�
6WDWH�%RDUG�RI�(GXFDWLRQ��DUH�H[DPLQHG�ZLWK�WKH�IROORZLQJ�UHVHDUFK�TXHVWLRQV�����:KDW�SDWWHUQV�RI�WH[WXDO�
VLOHQFHV�RQ�SDUHQWV¶�OHJDO�ULJKWV�WR�SDUWLFLSDWH�LQ�$$�$$6�SURFHVV�DUH�IRXQG�RQ�VWDWH�GHSDUWPHQW�RI�
HGXFDWLRQ��'2(��ZHEVLWHV"����'R�WH[WXDO�VFLHQFHV�LQIOXHQFH�WKH�HVWDEOLVKPHQW�RI�DQ�HTXDO�UHODWLRQVKLS�
EHWZHHQ�HGXFDWRUV�DQG�SDUHQWV�UHJDUGLQJ�$$�$$6"�
�

8QGHUVWDQGLQJ�/HDUQHUV¶�,GHDV�$ERXW�3KRWRV\QWKHVLV�:LWKLQ�D�&RPPXQLW\�&ROOHJH�6HWWLQJ��$�
/HDUQLQJ�3URJUHVVLRQ�$SSURDFK�
(ULN�$UHYDOR��
$EVWUDFW���,Q�WKLV�VWXG\��ZH�DQDO\]HG�VWXGHQW�UHVSRQVHV�WR�UHILQH�D�FRQVWUXFW�PDS�WKDW�ZLOO�XQGHUOLH�D�
OHDUQLQJ�SURJUHVVLRQ�DERXW�SKRWRV\QWKHVLV��7KH�UHVSRQVHV�ZHUH�WDNHQ�IURP�DQ�DVVHVVPHQW�WKDW�ZDV�
DGPLQLVWHUHG�WR�D�FROOHFWLRQ�RI�FRPPXQLW\�FROOHJH�VWXGHQWV��7KH�DVVHVVPHQW�KDG�D�IRFXV�RQ�WKH�SURFHVVHV�
RI�SKRWRV\QWKHVLV�DQG�KRZ�WKH�HQYLURQPHQW�LQIOXHQFHV�SKRWRV\QWKHVLV��$Q�H[DPLQDWLRQ�RI�WKH�ZULWWHQ�
UHVSRQVHV�DORQJ�ZLWK�5DVFK�PRGHOLQJ�ZDV�FRQGXFWHG�WR�FKHFN�WKH�LQWHUQDO�FRQVLVWHQF\�RI�WKH�DVVHVVPHQW�
DQG�WR�GHWHUPLQH�ZKDW�LGHDV�WKH�VWXGHQWV�KDG�UHJDUGLQJ�SKRWRV\QWKHVLV��7KH�LQLWLDO�ILQGLQJV�LQGLFDWH�DUHDV�
DERXW�SKRWRV\QWKHVLV�WKDW�FDQ�EH�DGGUHVVHG�VXFK�DV�WKH�GLIIHUHQWLDWLRQ�EHWZHHQ�FHOOXODU�UHVSLUDWLRQ�DQG�
SKRWRV\QWKHVLV�DV�ZHOO�DV�KRZ�SKRWRV\QWKHVLV�LV�D�YLWDO�SDUW�LQ�WKH�UHJXODWLRQ�RI�WKH�JOREDO�FOLPDWH�� �

�
8QGHUVWDQGLQJ�WKH�WHUULWRU\�IURP�WKH�SHUVSHFWLYH�RI�SHDVDQW�FKLOGUHQ�LQ�UXUDO�DUHDV�LQ�&RORPELD�
$OED�/XF\�*XHUUHUR�DQG�/DXUD�/HRQ� �
$EVWUDFW���7KH�UROH�RI�FKLOGUHQ�KDV�EHHQ�XQGHUYDOXHG�LQ�WHUPV�RI�WKH�SRVVLELOLWLHV�WKH\�RIIHU�IRU�WKH�
XQGHUVWDQGLQJ�RI�VRFLDO�SKHQRPHQD�DQG�WKH�UHFRQVWUXFWLRQ�RI�WKH�VRFLDO�IDEULF��&KLOGUHQ�OLNH�DGXOWV�EXLOG�
PHDQLQJV�IURP�WKHLU�H[SHULHQFHV�DQG�LQWHUDFWLRQV�ZLWK�HYHQWV��LQVWLWXWLRQV�DQG�SHRSOH�WKDW�DOORZ�WKHP�WR�
UHFRJQL]H�WKHPVHOYHV��WKLQN�DERXW�WKHLU�LQGLYLGXDOLW\��EXW�DOVR�DV�SDUW�RI�D�FROOHFWLYH�RU�D�FRPPXQLW\��
7KHVH�H[SHULHQFHV�DQG�LQWHUDFWLRQV�DOVR�DOORZ�WKHP�WR�DFTXLUH�VNLOOV�WR�XQGHUVWDQG�WKHLU�UHDOLW\�DQG�EH�DQ�
DFWLYH�SDUW�LQ�WKHLU�FRQVWUXFWLRQ��&KLOGUHQ��DV�SROLWLFDO�VXEMHFWV��ZKHQ�WKH\�DUH�JLYHQ�RSSRUWXQLWLHV�WR�
H[HUFLVH�WKHLU�ULJKW�WR�SDUWLFLSDWH��JHW�LQYROYHG�DQG�FRPPLW�WR�DFWLRQV�WKDW�KDYH�WR�GR�ZLWK�WKH�SXEOLF�
LQWHUHVW��,Q�WKLV�SDSHU�,�ZLOO�SUHVHQW�WKH�H[SHULHQFHV�RI�HWKQRJUDSKLF�ZRUN�ZLWK�WZR�JURXSV�RI�SHDVDQW�
FKLOGUHQ�ORFDWHG�LQ�WKH�GHSDUWPHQWV�RI�1DULxR�DQG�WKH�6RXWK�RI�%ROtYDU�LQ�&RORPELD��,Q�WKHVH�FRQWH[WV�ZH�
IRXQG�WKDW��DOWKRXJK�FKLOGUHQ�KDYH�H[SHULHQFHG�VWUXFWXUDO�VLWXDWLRQV�RI�YXOQHUDELOLW\�UHODWHG�WR�DUPHG�
FRQIOLFW��SRYHUW\�DQG�LVRODWLRQ�WKDW�RIWHQ�SODFH�WKHP�LQ�SRVLWLRQV�RI�PDUJLQDOLW\��FKLOGUHQ�DOVR�SRVLWLRQ�
WKHPVHOYHV�DV�VXEMHFWV�RI�NQRZOHGJH��EHDUHUV�RI�D�ODUJH�DPRXQW�RI�NQRZOHGJH�DERXW�WKHLU�WHUULWRULHV�WKDW�
FKDOOHQJH�WKH�DGXOW�FHQWHUHG�ORRNV�WKDW�KDYH�SUHYDLOHG�ERWK�UHVHDUFK�DQG�LQWHUYHQWLRQ�ZLWK�FKLOGUHQ��7KH�
GLDORJXHV�DQG�LQWHUDFWLRQV�ZLWK�WKHVH�JURXSV�RI�FKLOGUHQ��RIIHUHG�XV�D�QRYHO�SHUVSHFWLYH�RQ�WKH�FRPSOH[LW\�
RI�WKH�QHWZRUNV�RI�PHDQLQJ�IURP�ZKLFK�ZKDW�KDSSHQV�LQ�WKH�WHUULWRU\�LV�LQWHUSUHWHG��)URP�D�FROODERUDWLYH�
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HWKQRJUDSKLF�SHUVSHFWLYH��ZH�FRQGXFWHG�UHVHDUFK�ZLWK�FKLOGUHQ�LQ�WKHLU�WHUULWRULHV�WKDW�LQFOXGHG�DVSHFWV�
UHODWHG�ZLWK�DQFHVWUDO�DJULFXOWXUDO�SUDFWLFHV�LQ�1DULxR��DQG�WKH�FROOHFWLYH�PHPRU\�RI�WKH�DUPHG�FRQIOLFW�LQ�
WKH�6RXWK�RI�%ROtYDU��3DUWLFLSDQW�REVHUYDWLRQ��VRFLDO�FDUWRJUDSK\��GUDZLQJV��LQWHUYLHZV�FRQGXFWHG�E\�
FKLOGUHQ��SKRWRJUDSK\�DQG�ZDONLQJ�WKURXJK�WKH�WHUULWRU\�ZLWK�FKLOGUHQ�ZHUH�VWUDWHJLHV�WR�GRFXPHQW�
FKLOGUHQ¶V�XQGHUVWDQGLQJV��7KH�FROODERUDWLYH�HWKQRJUDSK\�DSSURDFK�DOORZHG�XV�WR�DFFHVV�WKHLU�NQRZOHGJH�
E\�JHQHUDWLQJ�LQWHUJHQHUDWLRQDO�GLDORJXHV�EHWZHHQ�GLIIHUHQW�PHPEHUV�RI�WKH�FRPPXQLW\�WKDW�KHOSHG�XV�
XQGHUVWDQG�WKH�VRFLDO�DQG�FXOWXUDO�G\QDPLFV�RI�WKH�WHUULWRU\�DQG�FRQWULEXWH�WR�WKH�VWUHQJWKHQLQJ�RI�WKH�
VRFLDO�IDEULF��
�
8QGHUJUDGXDWH�0RWLYDWLRQV�WR�3DUWLFLSDWH�DV�)DFLOLWDWRUV�LQ�<RXWK�%DVHG�3URJUDPPLQJ�
$OH[DQGULD�0XOOHU��0DOORU\�0��5LFH��'HYRQ�&KULVWPDQ��)DWLPD�6RWR�$SROLQDU��'LDQD�$U\D��DQG�6DUDK�
+LUVFK�
$EVWUDFW���:LWK�WHFKQRORJ\�UDSLGO\�HYROYLQJ�DQG�VKDSLQJ�RXU�VRFLHW\��ZH�QHHG�PRUH�6FLHQFH��7HFKQRORJ\��
(QJLQHHULQJ��DQG�0DWK��67(0��OLWHUDWH�FLWL]HQV�ZKR�FDQ�DGGUHVV�IXWXUH�VFLHQWLILF�DQG�WHFKQRORJLFDO�
FKDOOHQJHV��7R�WKDW�HQG��LQIRUPDO�VFLHQFH�HGXFDWLRQ�SURJUDPV�KDYH�HPHUJHG�WR�HQFRXUDJH�\RXWK�WR�SXUVXH�
FDUHHUV�LQ�67(0��0DQ\�XQLYHUVLWLHV�RIIHU�RXWUHDFK�SURJUDPV�IRU�\RXWK�WR�LQWHUDFW�ZLWK�VFLHQWLVWV�ZKR�
ZRUN�IRU�WKHVH�LQVWLWXWLRQV��KRZHYHU��WKHVH�67(0�RXWUHDFK�SURJUDPV�DUH�RIWHQ�GHSHQGHQW�XSRQ�
XQGHUJUDGXDWH�IDFLOLWDWRUV�WR�UXQ�VXFFHVVIXOO\��5HVHDUFK�VKRZV�WKDW�XQGHUJUDGXDWHV�DUH�FRQVWDQWO\�
RYHUZRUNHG�WR�WKH�SRLQW�RI�EXUQRXW��\HW�WKH\�UHJXODUO\�SDUWLFLSDWH�DV�IDFLOLWDWRUV�LQ�WKHVH�\RXWK�EDVHG�
SURJUDPV��7KLV�VWXG\�DLPV�WR�XQGHUVWDQG�ZKDW�PRWLYDWHV�WKHVH�XQGHUJUDGXDWH�VWXGHQWV�WR�SDUWLFLSDWH�DV�
IDFLOLWDWRUV�LQ�\RXWK�EDVHG�SURJUDPV��VXFK�DV�WKH�&XULH�RVLW\�3URJUDP��&XULH�RVLW\�LV�D�WZR�TXDUWHU�
SURJUDP�WKDW�EULQJV�DSSUR[LPDWHO\����IHPDOH��RU�QRQELQDU\�LGHQWLI\LQJ��WK��WK�JUDGH�VWXGHQWV�WR�WKH�
8QLYHUVLW\�RI�&DOLIRUQLD��6DQWD�%DUEDUD�ZHHNO\�WR�PHHW�67(0�IDFXOW\�DQG�SDUWLFLSDWH�LQ�VFLHQFH�DFWLYLWLHV��
8QGHUJUDGXDWH�IDFLOLWDWRUV�ZRUN�LQ�SDLUV�ZLWK�JURXSV�RI�IRXU�WR�ILYH�\RXWK�HDFK�ZHHN�IRU�WKH�ILUVW�TXDUWHU�
WR�LQWHUYLHZ�VFLHQWLVWV��JR�RQ�ODE�WRXUV��DQG�SDUWLFLSDWH�LQ�KDQGV�RQ�67(0�DFWLYLWLHV��,Q�WKH�VHFRQG�TXDUWHU��
WKH�XQGHUJUDGXDWH�IDFLOLWDWRUV�ZRUN�ZHHNO\�ZLWK�WKH�\RXWK�WR�GHYHORS�D�ILQDO�SURGXFW�WKDW�VXPPDUL]HV�WKHLU�
H[SHULHQFHV�LQ�WKH�ILUVW�TXDUWHU��VXFK�DV�D�SXEOLVKHG�ERRN��7R�GHWHUPLQH�ZK\�XQGHUJUDGXDWHV�SDUWLFLSDWH�LQ�
H[WHQVLYH�SURJUDPPLQJ�VXFK�DV�&XULH�RVLW\��ZH�ZLOO�XVH�HPHUJHQW�FRGLQJ�RI�LQWHUYLHZV�FRQGXFWHG�DW�WKH�
EHJLQQLQJ�RI�WKH�SURJUDP�WR�LGHQWLI\�FRPPRQ�PRWLYDWLRQV�DPRQJVW�ILIWHHQ�SDUWLFLSDQWV��7KLV�SUHVHQWDWLRQ�
ZLOO�GHWDLO�WKRVH�ILQGLQJV�DQG�SUHVHQW�SRWHQWLDO�LPSOLFDWLRQV�RI�ILQGLQJV�RQ�WKH�VWUXFWXUH�RI�LQIRUPDO�
VFLHQFH�SURJUDPPLQJ���
�
<RXQJ�&KLOGUHQ
V�(PHUJLQJ�6FLHQWLILF�3UDFWLFH�6NLOOV�/LQNHG�WR�WKH�3K\VLFDO�(QYLURQPHQW�DW�&RORU�
:DOO�
-DVPLQH�0DUFNZRUGW�DQG�0HJKDQ�0DFLDV�
$EVWUDFW���7KLV�UHVHDUFK�GHVFULEHV�\RXQJ�FKLOGUHQ
V������\HDUV�ROG��HQJDJHPHQW�DW�DQ�LQWHUDFWLYH�H[KLELW�
FHQWHUHG�RQ�OLJKW�DQG�FRORU��&RORU�:DOO��DW�D�KDQGV�RQ�VFLHQFH�PXVHXP��5HVHDUFKHUV�FRQGXFWHG�DXGLR��DQG�
YLGHR�UHFRUGHG�REVHUYDWLRQV�IRU�WKLUW\�SDUWLFLSDQWV�DW�WKH�H[KLELW�ZKLOH�WDNLQJ�ILHOG�QRWHV��7KURXJK�WKH�
IUDPHZRUNV�RI�DFWLYLW\�WKHRU\�DQG�WKH�FRQWH[WXDO�PRGHO�RI�OHDUQLQJ��ZH�DUJXH�WKDW�SK\VLFDO�DIIRUGDQFHV�
�L�H���H[KLELW�GHVLJQ�IHDWXUHV��RI�D�OHDUQLQJ�HQYLURQPHQW�DUH�FUXFLDO�FRQVLGHUDWLRQV�IRU�VXVWDLQHG�
HQJDJHPHQW�LQ�(PHUJLQJ�6FLHQWLILF�3UDFWLFH�6NLOOV��(636V���:H�LGHQWLI\�\RXQJ�FKLOGUHQ
V�EHKDYLRUV�DW�
&RORU�:DOO�WKDW�LQGLFDWH�HQJDJHPHQW�LQ�(636V��)RU�WKLV�SUHVHQWDWLRQ��ZH�IRFXV�RQ�WKH�WZR�PRVW�IUHTXHQWO\�
REVHUYHG�(636V��6\VWHPV�DQG�,QYHVWLJDWLQJ��:H�SURSRVH�HQJDJHPHQW�LQ�(636V��ZKLFK�DUH�VWHSSLQJ�
VWRQHV�WR�PRUH�DGYDQFHG�VFLHQWLILF�DFWLYLWLHV��DV�D�ZRUWKZKLOH�H[SORUDWLRQ�H[SHULHQFH�IRU�\RXQJ�FKLOGUHQ��
)XUWKHUPRUH��ZH�LGHQWLI\�WKH�H[KLELW�GHVLJQ�FKDUDFWHULVWLFV�WKDW�IDFLOLWDWH�WKLV�HQJDJHPHQW�DQG�WKXV�DUH�
VXSSRUWLYH�RI�\RXQJ�FKLOGUHQ
V�OHDUQLQJ�RSSRUWXQLWLHV��7KLV�VWXG\�FRQWULEXWHV�WR�DQ�XQGHUVWDQGLQJ�RI�KRZ�
H[KLELW�GHVLJQ�LQIOXHQFHV�OHDUQLQJ�RSSRUWXQLWLHV�IRU�JXHVWV�LQ�HDUO\�FKLOGKRRG��D�SRSXODWLRQ�RIWHQ�
RYHUORRNHG�LQ�VXFK�D�VWLPXODWLQJ�HQYLURQPHQW�DV�D�VFLHQFH�PXVHXP��:KLOH�HQJDJHPHQW�LQ�VFLHQFH�FRQWHQW�
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DQG�SUDFWLFHV�DW�VFLHQFH�H[KLELWV�KDV�EHHQ�GRFXPHQWHG�LQ�QXPHURXV�VWXGLHV��OHVV�UHVHDUFK�KDV�EHHQ�
GHYRWHG�WR�VWXG\LQJ�WKH�HQYLURQPHQWDO�IDFWRUV�ZKLFK�IDFLOLWDWH�HQJDJHPHQW��SDUWLFXODUO\�ZLWK�UHJDUGV�WR�
RXU�SDUWLFLSDQW�DJH�JURXS��7KXV��WKLV�ZRUN�LV�EHQHILFLDO�IRU�H[KLELW�GHVLJQHUV�DV�ZHOO�DV�HGXFDWRUV�DQG�
SDUHQWV�RI�\RXQJ�FKLOGUHQ��2XU�ILQGLQJV�SRLQW�WR�SRVVLEOH�HQWU\ZD\V�IRU�FKLOGUHQ�WR�LQWHUDFW�ZLWK�DQ�H[KLELW�
LQ�D�PHDQLQJIXO�ZD\��8OWLPDWHO\��ZH�KRSH�WR�LOOXPLQDWH�WKH�ZD\V�LQ�ZKLFK�WKH�OHDUQLQJ�RSSRUWXQLWLHV�IRU�
\RXQJ�FKLOGUHQ�FRXOG�EH�PD[LPL]HG�LQ�VXFK�D�VSDFH��
�

**6(�,QWHUGLVFLSOLQDU\�5HVHDUFK�6\PSRVLXP��������
�


