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$GGUHVVLQJ�6SHFLDOL]DWLRQ�DQG�7LPH�WR�(QKDQFH�$GXOW�/HDUQLQJ��
:RUNVKRS�3DUWLFLSDQWV¶�3HUFHSWLRQV 
 
$ODPGDUL��:DOWRQ�DQG�0R\QLKDQ 

�� 

6DUD�0DNNL�$ODPGDUL��LV�D�3K'�&DQGLGDWH�DW�,QGLDQD�8QLYHUVLW\�6FKRRO�RI�6RFLDO�:RUN�� 
%HWW\�$��:DOWRQ��3K'��/&6:��LV�DQ�$VVRFLDWH�5HVHDUFK�3URIHVVRU�DW�,QGLDQD�8QLYHUVLW\��������������������
6FKRRO�RI�6RFLDO�:RUN 
6WHSKDQLH�1��0R\QLKDQ��06��(G��LV�D�3URMHFW�&RRUGLQDWRU�RI��DW�&$16�$16$�7UDLQLQJ�DQG�7HFKQLFDO�
$VVLVWDQFH�DW�,QGLDQD�8QLYHUVLW\�6FKRRO�RI�6RFLDO�:RUN 

$EVWUDFW 
 
�����,QWHUGLVFLSOLQDU\�ZRUNVKRSV�WUDLQHG�DQG�����
VXSSRUWHG�VXSHUYLVRUV�DQG�FRDFKHV�WR�LPSOHPHQW�
FRPPRQ�DVVHVVPHQW�WRROV�LQ�SUDFWLFH�DFURVV�����
VRFLDO�VHUYLFH�VHFWRUV��%\�DSSO\LQJ�DGXOW�OHDUQLQJ��
OHDUQLQJ�WUDQVIHU��DQG�VLWXDWHG�OHDUQLQJ�WKHRULHV��
WKLV�TXDOLWDWLYH�VWXG\�HOLFLWHG�SHUFHSWLRQV�RI����
WUDLQHUV�DQG�WUDLQHHV�WR�LGHQWLI\�LPSURYHPHQW�
WUDLQLQJ�DQG�WHFKQLFDO�DVVLVWDQFH�VWUDWHJLHV��7HQ�
VHPL-VWUXFWXUHG�LQWHUYLHZV�ZHUH�FRPSOHWHG��8VLQJ�
WKHPDWLF�DQDO\VLV��VL[�WKHPHV�HPHUJHG�
�VSHFLDOL]DWLRQ��WLPH��HQJDJHPHQW�LQWHUHVW�������
FRQWHQW��PDUNHWLQJ��DQG�WHFKQRORJ\���6SHFLDOL]HG�
WUDLQLQJ�IRU�H[SHULHQFHG�DGXOWV�KHOSHG�PDWFK�QHZ�
NQRZOHGJH�DQG�VNLOOV�WR�SUDFWLFH��$GGUHVVLQJ�WLPH�
FRQVWUDLQWV�RI�EXV\�SURIHVVLRQDOV�UHTXLUHG�������
FRQVLGHUDWLRQ�RI�SDUWLFLSDQWV¶�DYDLODELOLW\�DQG�
WUDLQLQJ�GXUDWLRQ��&RQVLVWHQW�ZLWK�DSSOLHG�������
WKHRULHV��VXJJHVWLRQV�IRU�LPSURYHPHQW�LQFOXGHG�
LQWHUDFWLYH�WUDLQLQJ��VPDOO�JURXS�GLVFXVVLRQV���
UHDOLVWLF�H[DPSOHV�RU�YLJQHWWHV��DQG�KHOSLQJ�����
SDUWLFLSDQWV�FRPSUHKHQG�WKH�LPSRUWDQFH�RI�WKH�
FRQWHQW��7KH�FUHDWLYH�XVH�RI�WHFKQRORJ\�������������
SUH-WUDLQLQJ�QHHG�DVVHVVPHQW��UHIOH[LYH�SUDFWLFH��
DQG�VXSSRUWLYH�RUJDQL]DWLRQDO�IDFWRUV�FDQ�EH��
KHOSIXO�WR�DGYDQFH�FRQWLQXLQJ�HGXFDWLRQ�LQ�VRFLDO�
VHUYLFH�SURIHVVLRQV��8WLOL]DWLRQ�RI�VXJJHVWLRQV�WR�
PRGLI\�ZRUNVKRSV�LPSURYHG�HQJDJHPHQW�DQG�WKH�
WUDQVIHU�RI�NQRZOHGJH�WR�SUDFWLFH� 
 

,QWURGXFWLRQ 
 
�����7UDLQLQJ��D�QHFHVVDU\�FRPSRQHQW�RI�SURPLVLQJ�
SUDFWLFHV��FDQ�EH�DQ�HIILFLHQW�ZD\�WR�VKDUH�
NQRZOHGJH��EDFNJURXQG��WKHRU\��SKLORVRSK\��DQG�
YDOXHV���LQWURGXFH�NH\�SUDFWLFHV��DQG�RIIHU�������
RSSRUWXQLWLHV�WR�SUDFWLFH�QHZ�VNLOOV��'DOH\��������
)L[VHQ��%ODVp��1DRRP��	�:DOODFH���������7R��
LPSURYH�VHUYLFH�HIIHFWLYHQHVV��VRFLDO�VHUYLFH�
DJHQFLHV�RIWHQ�IRFXV�RQ�LPSOHPHQWLQJ�HYLGHQFH-
EDVHG�SUDFWLFHV��(%3V��%HUWUDP�������������������
,PSOHPHQWDWLRQ�VFLHQFH�OLWHUDWXUH�KDV�LGHQWLILHG�
GULYHUV�WKDW�DUH�FHQWUDO�LQ�WKH�LPSOHPHQWDWLRQ�RI�
(%3V�ZLWK�ILGHOLW\��VXVWDLQDELOLW\��DQG�������������

HIIHFWLYHQHVV��%HUWUDP���������7UDLQLQJ�DQG������
FRQWLQXLQJ�HGXFDWLRQ�DUH�RQH�GULYHU�WKDW�FDQ�KHOS�
LPSURYH�LPSOHPHQWDWLRQ�RI�(%3V�LQ�SUDFWLFH�
WKURXJK�HQKDQFLQJ�VHUYLFH�SURYLGHUV¶�FRPSHWHQF\�
�%HUWUDP��������3URFWRU�HW�DO���������5LHFNPDQQ��
$EUDKDP��=ZLFN��5DVSOLFD��	�0F&DUW\���������
7KH�IRFXV�RI�VXFK�WUDLQLQJ�LQFOXGHV�VXSSRUWLQJ�WKH�
LPSOHPHQWDWLRQ�RI�D�VSHFLILF�SURJUDP��RIWHQ��
ZLWKLQ�RQH�SURIHVVLRQ��RQH�RUJDQL]DWLRQ��RU�DFURVV�
D�VHUYLFH�V\VWHP��2PDU�HW�DO���������3UHOLS�HW�DO���
������5D\��:LOVRQ��:DQGHUVPDQ��0H\HUV��	�
.DW]��������� 
�����6LQFH�������PXOWLSOH�VWDWH�V\VWHPV��PHQWDO�
KHDOWK�DQG�DGGLFWLRQ��FKLOG�ZHOIDUH��DQG�0HGLFDLG��
DQG�ORFDO�VHUYLFH�SURYLGHUV��FRPPXQLW\�PHQWDO�
KHDOWK�FHQWHUV��FKLOG�UHVLGHQWLDO�SURYLGHUV��VWDWH�
KRVSLWDOV��DQG�RWKHU�VRFLDO�VHUYLFH�RUJDQL]DWLRQV��
KDYH�XVHG�WKH�&KLOG�DQG�$GROHVFHQW�1HHGV�DQG�
6WUHQJWKV��&$16��/\RQV��������DQG�WKH�$GXOW�
1HHGV�DQG�6WUHQJWKV�$VVHVVPHQW��$16$��/\RQV�
	�:HLQHU��������WRROV�WR�DVVHVV�WKH�QHHGV�DQG�
VWUHQJWKV�RI�\RXWK��DGXOWV��DQG�IDPLOLHV��WR�SODQ�
VHUYLFHV��DQG�WR�PRQLWRU�SURJUHVV��7KH�VWDWH����
PHQWDO�KHDOWK�DXWKRULW\�VSRQVRUHG�RQOLQH�WUDLQLQJ�
DQG�FHUWLILFDWLRQ�WR�XVH�WKH�WRROV�DQG�LQ-SHUVRQ�
WUDLQLQJ�RI�PLG-OHYHO�PDQDJHUV�DQG�VXSHUYLVRUV�WR�
VXSSRUW�LPSOHPHQWDWLRQ�� 
�����7R�VXSSRUW�ORFDO�LPSOHPHQWDWLRQ��IDFLOLWDWRUV�
UHFUXLWHG�PLG-OHYHO�PDQDJHPHQW�SURIHVVLRQDOV�WR�
EHFRPH�ORFDO�LPSOHPHQWDWLRQ�FRDFKHV�
�6XSHU8VHUV���7UDLQHHV¶�UROHV�LQFOXGHG�WUDLQLQJ��
VXSHUYLVLRQ��SURJUDP�PDQDJHPHQW��TXDOLW\������
LPSURYHPHQW��XSSHU�PDQDJHPHQW��RU�VSHFLDOL]HG�
VHUYLFHV��$IWHU�FRPSOHWLQJ�EDVLF�RQOLQH�WUDLQLQJ�
DQG�UHFHLYLQJ�FHUWLILFDWLRQ�WR�XVH�RQH�RU�PRUH�
WRROV��SRWHQWLDO�FRDFKHV�SDUWLFLSDWHG�LQ�RQH-DQG-D-
KDOI-GD\�ZRUNVKRSV�WKDW�IROORZHG�WKH�3UDHG��
)RXQGDWLRQ¶V�WUDLQ-WKH�WUDLQHU�FXUULFXOXP��������
,QFOXGHG�ZHUH�DQ�LQWURGXFWLRQ�WR�WKH�WRROV¶������
XQGHUO\LQJ�7UDQVIRUPDWLRQDO�&ROODERUDWLYH�����
2XWFRPH�0DQDJHPHQW��7&20��IUDPHZRUN�
�/\RQV���������UHOLDEO\�UDWLQJ�WKH�DVVHVVPHQW�
WRROV��D�FHUWLILFDWLRQ�WHVW��XVLQJ�LQIRUPDWLRQ�WR�
SODQ�DQG�WR�PRQLWRU�SURJUHVV��ZULWLQJ�DQG�UDWLQJ�D�
YLJQHWWH��DQG�GHYHORSLQJ�DQ�HOHYDWRU�VSHHFK��� 



 

 
�� �� 

3URIHVVLRQDO�'HYHORSPHQW��7KH�,QWHUQDWLRQDO�-RXUQDO�RI�&RQWLQXLQJ�6RFLDO�:RUN�(GXFDWLRQ 

�� 

�����7R�UHWDLQ�6XSHU8VHU�FHUWLILFDWLRQ��FRDFKHV�
ZHUH�UHTXLUHG�WR�PDLQWDLQ�RQOLQH�FHUWLILFDWLRQ�DW�D�
KLJKHU�OHYHO�WKDQ�RWKHU�FOLQLFLDQV�DQG�WR�����������
SDUWLFLSDWH�LQ�DQ�DQQXDO�µERRVWHU¶�ZRUNVKRS��7KH�
WKUHH-KRXU�µERRVWHUV¶�IRFXVHG�RQ�VSHFLILF��������
LPSOHPHQWDWLRQ�WRSLFV��H�J���HQJDJHPHQW��WUDXPD-
LQIRUPHG�DVVHVVPHQW��UHOLDELOLW\��WUHDWPHQW�����
SODQQLQJ��FOLQLFDO�VXSHUYLVLRQ��PRQLWRULQJ�������
SURJUHVV���2YHU�WLPH��6XSHU8VHU�FHUWLILFDWLRQ���
EHFDPH�D�UHTXLUHPHQW�IRU�VSHFLILF�SURJUDPV�DQG�
UROHV��ZUDSDURXQG�IDFLOLWDWRUV��UHFRYHU\�����������
VSHFLDOLVWV��DQG�SURJUDP�TXDOLW\�UHYLHZHUV���'XH�
WR�KLJK�WXUQRYHU�UDWHV�LQ�WKH�VRFLDO�VHUYLFH�DQG�
EHKDYLRUDO�KHDOWK�ZRUNIRUFHV��UHTXHVWV�IRU�����
WUDLQLQJ�UHPDLQHG�FRQVWDQW� 
�����:LWKLQ�WKH�VWDWH��RYHU�����VRFLDO�VHUYLFH�DQG�
EHKDYLRUDO�KHDOWK�RUJDQL]DWLRQV�KDYH�XVHG�WKH�
&$16�$16$�WRROV��%HWZHHQ������DQG�WKH�HQG�RI�
������RYHU�������SHRSOH�KDG�SDUWLFLSDWHG�LQ�LQLWLDO�
ZRUNVKRSV��IROORZHG�E\�DERXW�������SDUWLFLSDQWV�
LQ�ERRVWHUV��'LYLVLRQ�RI�0HQWDO�+HDOWK�	��������
$GGLFWLRQ�>'0+$@���������$QQXDOO\������WR�
�����SDUWLFLSDQWV�DWWHQGHG�&$16�$16$������
ZRUNVKRSV��'0+$���������6RPH�SDUWLFLSDQWV�
UHWXUQHG�DQQXDOO\��:RUNVKRS�VL]H�DYHUDJHG�DERXW�
���SDUWLFLSDQWV��UDQJLQJ�IURP����WR�����$W�WKH�HQG�
RI�ZRUNVKRSV��IDFLOLWDWRUV�LQYLWHG�WUDLQHHV�WR����
SDUWLFLSDWH�LQ�D�PRGLILHG�,PSDFW�RI�7UDLQLQJ�DQG�
7HFKQLFDO�$VVLVWDQFH��,277$��:DONHU�	�%UXQV��
Q��G���VXUYH\�WR�PHDVXUH�SHUFHLYHG�FRPSHWHQFH��
VDWLVIDFWLRQ��DQG�NQRZOHGJH�WUDQVIHU�WR�SUDFWLFH�
�.LUNSDWULFN�������� 
�����7KLV�TXDOLWDWLYH�VWXG\�IXUWKHU�H[DPLQHG�WKH�
WUDLQLQJ�RI�ORFDO�FRDFKHV�DQG�VXSHUYLVRUV�WR�����
VXSSRUW�VWDWHZLGH�FURVV-V\VWHP�LPSOHPHQWDWLRQ�RI�
WKH�RXWFRPH�PDQDJHPHQW�WRROV��������������������������
&URVV-GLVFLSOLQDU\�WUDLQHHV�LQFOXGHG�VRFLDO����
ZRUNHUV��$�OLWHUDWXUH�VHDUFK�IRXQG�QR�VWXG\�����
UHODWHG�WR�FURVV-V\VWHP��LQWHUGLVFLSOLQDU\�
VWDWHZLGH�WUDLQLQJ�� 
 

/LWHUDF\�5HYLHZ 
 
�����7KH�XVH�RI�WKHRUHWLFDO�IUDPHZRUNV�LQ�HPSLULFDO�
VWXGLHV�RQ�WUDLQLQJ�ZHUH�RIWHQ�PLVVHG�RU�QRW����
DUWLFXODWHG��HVSHFLDOO\�ZKHQ�VWXG\LQJ�RXWFRPHV�
�-HUDUGL�HW�DO��������/XFD�6XJDZDUD��&DUOVRQ��
0DNNL�$ODPGDUL��	 9XNRYL -ÊRYL ���������
0DNNL�$ODPGDUL��+DKQ��3ULFH��	�6WXGHU��������
0DOHW��5H\QDXG��/ORUFD��	�)DOLVVDUG�����������
3DUULVK�	�5XELQ��������5D\�HW�DO��������6LVVRQ��
+LOO-%ULJJV��	�/HYLQH��������9LOOHJDV��*RQ]iOH]��

%DUUD]D��	�%XVWRV��Q�G����%\�LQFRUSRUDWLQJ����
OHDUQLQJ�WKHRULHV�LQWR�WKH�VXUYH\�DQG�GLVFXVVLRQ��
WKLV�VWXG\�DGGUHVVHG�WKH�WKHRUHWLFDO�JDS�LQ�WUDLQLQJ�
UHVHDUFK�� 
�����0HUULDP��������DQG�7D\ORU�DQG�+DPG\��������
DFNQRZOHGJHG�WKDW�PDQ\�WKHRULHV�H[SODLQ�KRZ�
DGXOWV�OHDUQ��$OWKRXJK�HDFK�WKHRU\�KDV�PHULWV��QR�
VLQJOH�WKHRU\�IXOO\�H[SODLQV�DGXOW�OHDUQLQJ�������
&DWHJRUL]LQJ�OHDUQLQJ�WKHRULHV�LQWR�JURXSV�
�0HUULDP��������\LHOGHG�VL[�W\SHV��LQVWUXPHQWDO�
OHDUQLQJ��H�J���FRJQLWLYH�DQG�EHKDYLRULVW�WKHRULHV���
KXPDQLVWLF��WUDQVIRUPDWLYH��VRFLDO��PRWLYDWLRQDO��
DQG�UHIOHFWLYH�OHDUQLQJ�WKHRULHV��7D\ORU�	�+DPG\��
�������)URP�WKHVH�W\SHV��WKLV�VWXG\�DSSOLHG�����
KXPDQLVWLF��WUDQVIRUPDWLYH��DQG�VRFLDO�OHDUQLQJ�
WKHRULHV�� 
�����+XPDQLVWLF�WKHRULHV�DUH�OHDUQHU-FHQWHUHG����
IRFXVLQJ�RQ�WKH�GHYHORSPHQW�RI�VHOI-GLUHFWHG��
PRWLYDWHG�LQGLYLGXDOV��:LWKLQ�WKLV�FDWHJRU\��
.QRZOHV¶V�DQGUDJRJ\�WKHRU\��������UHFRJQL]HG�
WKDW�DGXOWV�KDYH�GLIIHUHQW�FKDUDFWHULVWLFV�WKDQ��
FKLOGUHQ��VXJJHVWLQJ�WKDW�WKH�DGXOW�OHDUQLQJ������
SURFHVV�GLIIHUV�IURP�WKDW�RI�FKLOGUHQ��.QRZOHV��
�������������$GXOWV�DUH�DXWRQRPRXV��ZDQWLQJ�WR�
FKRRVH�LQVWHDG�RI�EHLQJ�WROG�ZKDW�WR�GR��$GXOWV¶�
SULRU�H[SHULHQFH�DIIHFWV�WKH�OHDUQLQJ�SURFHVV��)RU�
DGXOWV��D�SUREOHP-VROYLQJ�DSSURDFK�LV�DSSURSULDWH��
XVLQJ�UHDO�SUREOHPV�DQG�SDUWLFLSDQWV¶�RZQ�������
H[DPSOHV��3UDFWLFDOLW\�DQG�UHOHYDQFH�IRU�WKHLU�
ZRUN�RU�LQGLYLGXDO�QHHGV�DUH�IXQGDPHQWDO�
�.QRZOHV���������������$FWLYH��OHDUQHU-FHQWHUHG��
DQG�PHDQLQJIXO�HQJDJHPHQW�LQ�WKH�OHDUQLQJ������
SURFHVV�DUH�QHFHVVDU\��,QIRUPDO�OHDUQLQJ����������
HQYLURQPHQWV�SURYLGH�EHWWHU�OHDUQLQJ�RXWFRPHV�
�.QRZOHV��������������.QRZOHV��+ROWRQ��	�
6ZDQVRQ���������'HVSLWH�WKLV�WKHRU\¶V�������������
FRQWULEXWLRQV��LW�LV�OLPLWHG�E\�WKH�H[FOXVLRQ�RI�WKH�
VRFLDO�SURFHVVHV�RI�FRQVWUXFWLQJ�DQG�WUDQVIHU�RI�
NQRZOHGJH�DQG�WKH�ODFN�RI�DWWHQWLRQ�WR�FRQWH[W��
7KHUHIRUH��WKLV�VWXG\�DSSOLHG�WZR�RWKHU�WKHRULHV�
�OHDUQLQJ�WUDQVIHU�DQG�VRFLDO�WKHRULHV�RI�OHDUQLQJ��� 
�����7UDQVIRUPDWLYH�OHDUQLQJ�WKHRULHV�DUH�����������
FRQFHUQHG�ZLWK�KRZ�FULWLFDO�UHIOHFWLRQ�FDQ������
FKDOOHQJH�D�OHDUQHU¶V�DVVXPSWLRQV�DQG�������������
SHUVSHFWLYHV��+DUULV��/RZHU\-0RRUH��	�)DUURZ��
������0H]LURZ���������,Q�WKLV�FDWHJRU\��OHDUQLQJ�
WUDQVIHU�WKHRU\�IRFXVHV�RQ�WKH�WUDQVIHU�RI�
NQRZOHGJH�WR�SUDFWLFH��FUXFLDO�IRU�SUDFWLFDO�����
SURIHVVLRQV�VXFK�DV�VRFLDO�ZRUN��/HDUQLQJ�WUDQVIHU�
WKHRU\�SURYLGHV�D�IUDPHZRUN�WR�LQIRUP�WUDLQLQJ�
DQG�LPSOHPHQWDWLRQ�VWUDWHJLHV��+DUULV�HW�DO���
�������7UDQVIHU�RI�OHDUQLQJ�KDSSHQV�ZKHQ�����



 

 

:RUNVKRS�3DUWLFLSDQWV¶�3HUFHSWLRQV 

�� 

OHDUQLQJ�LQ�RQH�FRQWH[W�LQIOXHQFHV�SHUIRUPDQFH�LQ�
DQRWKHU�FRQWH[W��(JJHQ�	�.DXFKDN�������������
3HUNLQV�	�6DORPRQ���������3HUNLQV�DQG�6DORPRQ�
�������DQG�0LVNR��������GLVFXVVHG�QHDU�DQG�IDU�
WUDQVIHU��1HDU�WUDQVIHU�UHIHUV�WR�OHDUQLQJ�WUDQVIHU�
WR�FORVHO\�VLPLODU�SHUIRUPDQFHV�DQG�FRQWH[WV��
7UDQVIHU�RI�OHDUQLQJ�WR�GLIIHUHQW�FRQWH[WV�LV������
FRQVLGHUHG�DV�IDU�WUDQVIHU��0LVNR��������3HUNLQV�
	�6DORPRQ��������6DORPRQ�	�3HUNLQV���������
7ZR�GLIIHUHQW�PHFKDQLVPV�SOD\�UROHV�LQ�OHDUQLQJ�
WUDQVIHU��/RZ�URDG��DXWRPDWLF�RU�UHIOH[LYH�WUDQVIHU�
LV�RQH�PHFKDQLVP�WKDW�WULJJHUV�ZHOO-SUDFWLFHG�
UHVSRQVHV�DQG�KDSSHQV�ZKHQ�WKH�WUDQVIHU�FRQWH[W�
LV�VLPLODU�WR�WKH�OHDUQLQJ�FRQWH[W��7KLV�RIWHQ����
KDSSHQV�LQ�QHDU�WUDQVIHU��,Q�FRQWUDVW��KLJK�URDG�RU�
PLQGIXO�WUDQVIHU�QHHGV�GHOLEHUDWH�DEVWUDFWLRQ�DQG�
DQ�HIIRUWIXO�VHDUFK�IRU�SRVVLEOH�FRQQHFWLRQV�
�3HUNLQV�	�6DORPRQ��������6DORPRQ�	�3HUNLQV��
�������7KLV�PHFKDQLVP�QHHGV�WLPH�DQG�PHQWDO�
HIIRUWV�DQG�DFFRPSOLVKHV�IDU�WUDQVIHU��7UDLQHH�
FKDUDFWHULVWLFV��H�J���SHUFHSWLRQ�RI�LPSRUWDQFH��
PRWLYDWLRQ��DQG�RSHQQHVV���WUDLQLQJ�GHVLJQ��H�J���
DFWLYH�OHDUQLQJ��QRW�PXFK�FRQWHQW��DQG�������������
LQYROYHPHQW�LQ�WKH�GHVLJQ���DQG�ZRUN��������������
HQYLURQPHQW��H�J���VXSHUYLVRU\�VXSSRUW�DQG�����
WUDLQLQJ¶V�DOLJQPHQW�ZLWK�RUJDQL]DWLRQDO�JRDOV��
LQIOXHQFH�WKH�WUDQVIHU�RI�QHZ�NQRZOHGJH�WR����
SUDFWLFH��%OXPH��)RUG��%DOGZLQ��	�+XDQJ��������
+XWFKLQV�	�%XUNH��������/LP�	�0RUULV��������
9HODGD��&DHWDQR��0LFKHO��/\RQV��	�.DYDQDJK��
������ 
�����)LQDOO\��VRFLDO�WKHRULHV�RI�OHDUQLQJ�HPSKDVL]H�
WKH�LPSRUWDQFH�RI�FRQWH[W�DQG�FRPPXQLW\�RI��
SUDFWLFH��&KRL�	�+DQQDILQ��������/DYH�	�
:HQJHU���������:LWKLQ�VRFLDO�WKHRULHV��VLWXDWHG�
OHDUQLQJ�FRJQLWLRQ�WKHRULHV��7D\ORU�	�+DPG\��
������FRQFHSWXDOL]H�OHDUQLQJ�DV�VRFLRFXOWXUDO���
DFWLYLW\��WKH�UHVXOW�RI�VRFLDO�SURFHVV��DFTXLUHG�DQG�
DSSOLHG�LQ�GDLO\�OLYLQJ��VWUXFWXUHG�E\�WKH�DYDLODEOH�
WRROV��DQG�LQIOXHQFHG�E\�WKH�FRQWH[W�LQ�ZKLFK�
OHDUQLQJ�RFFXUV��$QGHUVRQ��5HGHU��	�6LPRQ��
������.LUVFKQHU�	�:KLWVRQ��������/DYH�	�
:HQJHU��������:LOVRQ���������7KLV�OHDUQHU-
FHQWHUHG�WKHRU\�UHODWHV�WKH�WUDLQLQJ�WR�WKH�QHHGV�RI�
OHDUQHUV��DQG�HPSKDVL]HV�WUDQVIHU�RI�NQRZOHGJH�WR�
WKH�SUDFWLFH�LQ�RUGHU�WR�DGGUHVV�UHDO�ZRUOG�������
FKDOOHQJHV��6WHLQ���������0HDQLQJIXO�VWUDWHJLHV�
LQFOXGH�SODFLQJ�OHDUQLQJ�LQ�WKH�VRFLDO�VHUYLFH���
FRQWH[W�DQG�HQYLURQPHQW�LQYROYLQJ�RWKHU�OHDUQHUV��
DQG�DFWLYLWLHV��$QGHUVRQ�HW�DO���������6WHLQ���������
&RQWHQW��FRQWH[W��FRPPXQLW\�RI�OHDUQHUV��DQG��
SDUWLFLSDWLRQ�DUH�FULWLFDO�FRPSRQHQWV�LQ�DFTXLULQJ�

NQRZOHGJH��/DYH�	�:HQJHU��������6WHLQ��������
:LOVRQ��������� 
�����3XWWLQJ�HPSKDVLV�RQ�DGXOW�OHDUQHUV¶�����������
FKDUDFWHULVWLFV��NQRZOHGJH�WUDQVIHU�WR�SUDFWLFH��
FRQWH[WXDOL]HG�OHDUQLQJ��DQG�PHDQLQJIXO����������
SDUWLFLSDWLRQ��WKHVH�WKUHH�WKHRUHWLFDO�IUDPHZRUNV�
�L�H���.QRZOHV¶V�DGXOW�OHDUQLQJ�WKHRU\��WKHRU\�RI�
OHDUQLQJ�WUDQVIHU��DQG�VLWXDWHG�OHDUQLQJ�WKHRU\��
FDQ�KHOS�DGYDQFH�FRQWLQXLQJ�HGXFDWLRQ�IRU������
SURIHVVLRQDOV��7KHVH�IUDPHZRUNV�LQIRUPHG�GDWD�
FROOHFWLRQ�DQG�LQWHUSUHWDWLRQ�RI�ILQGLQJV�LQ�WKLV�
VWXG\��$QRWKHU�JDS�LQ�H[LVWLQJ�OLWHUDWXUH�LV�VROH�
UHOLDQFH�RQ�TXDQWLWDWLYH�PHWKRGRORJ\��0DNNL�
$ODPGDUL�	�-DODLHSRXU��������3DUULVK�	�5XELQ��
������5RELQVRQ��*RRN��<XHQ��0F*RUU\��	�<XQJ��
�������$GGUHVVLQJ�WKH�H[LVWLQJ�JDSV��WKLV�VWXG\�
DSSOLHG�WKH�WKHRUHWLFDO�IUDPHZRUNV�DQG������������
H[SORUDWRU\�TXDOLWDWLYH�PHWKRGRORJ\�WR�JDLQ��������
LQ-GHSWK�XQGHUVWDQGLQJ�WR�LPSURYH�IXWXUH��������
SURIHVVLRQDO�ZRUNVKRSV��� 
 

0HWKRGRORJ\ 
 
,QWHUYLHZ�*XLGH 
�����%\�DSSO\LQJ�D�SKHQRPHQRORJLFDO�DSSURDFK�
�&UHVZHOO���������WKLV�VWXG\�ORRNHG�DW�WKH���������
H[SHULHQFH�RI�SDUWLFLSDQWV�LQ�WUDLQLQJ�ZRUNVKRSV��
%DVHG�RQ�WKH�UHVHDUFK�SXUSRVH�DQG����������������
DIRUHPHQWLRQHG�WKHRULHV��LQWHUYLHZ�TXHVWLRQV�
ZHUH�GHYHORSHG��GLVFXVVHG��DQG�DSSURYHG�E\�WKH�
UHVHDUFK�WHDP��/DWHU��WKH�UHVHDUFK�WHDP�H[DPLQHG�
TXHVWLRQV�WKURXJK�SUHOLPLQDU\�LQWHUYLHZV��7KHQ��
WKH�WHDP�PRGLILHG�SUREDEOH�HUURUV�RU�YDJXH�
SRLQWV��7ULDQJXODWLRQ�HQVXUHG�WUXVWZRUWKLQHVV��
6SHFLILFDOO\��WZR�GLIIHUHQW�VRXUFHV�ZHUH�����������
LQWHUYLHZHG�WR�JDWKHU�GDWD��&UHVZHOO������������
IDFLOLWDWRUV�DQG�WUDLQHHV��,QWHUYLHZ�TXHVWLRQV���
GLIIHUHG�EDVHG�RQ�ZKHWKHU�WKH�LQWHUYLHZHH�ZDV�D�
IDFLOLWDWRU�RU�D�WUDLQHH��4XHVWLRQV�IHOO�LQWR�WKH��
IROORZLQJ�GRPDLQV��SHUFHSWLRQ�DERXW�ZRUNVKRSV¶�
HIIHFWLYHQHVV��XQGHUVWDQGLQJ�RI�WKH�ZRUNVKRSV¶�
LPSRUWDQFH��WKH�UROH�RI�DFWLYH�HQJDJHPHQW����
ZRUNVKRSV¶�XVHIXOQHVV�IRU�ZRUN��DQG���������������
UHFRPPHQGDWLRQV�IRU�ZRUNVKRSV¶�LPSURYHPHQW��
2QO\�WUDLQHHV�ZHUH�DVNHG�DERXW�WKH�ZRUNVKRSV¶�
LPSRUWDQFH�DQG�XVHIXOQHVV��� 
����� 
5HFUXLWPHQW 
�����3XUSRVLYH�VDPSOLQJ�ZDV�DSSOLHG�WR�UHFUXLW���
SDUWLFLSDQWV��7R�UHFUXLW�WUDLQHHV��DQ�HPDLO���������
LQWURGXFLQJ�WKH�UHVHDUFK�WHDP�DQG�H[SODLQLQJ�WKH�
SXUSRVH�RI�VWXG\��LQWHUYLHZ�TXHVWLRQV��DQG�WKH�
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3URIHVVLRQDO�'HYHORSPHQW��7KH�,QWHUQDWLRQDO�-RXUQDO�RI�&RQWLQXLQJ�6RFLDO�:RUN�(GXFDWLRQ 

�� 

GXUDWLRQ�RI�LQWHUYLHZ�ZDV�VHQW�WR�SRWHQWLDO������
SDUWLFLSDQWV��7KHVH�SRWHQWLDO�SDUWLFLSDQWV�ZHUH�
VHOHFWHG�IURP�WKH�UHJLVWUDWLRQ�OLVW��ZKLFK�KDV�EHHQ�
FROOHFWHG�RYHU�WLPH��)DFLOLWDWRUV�SDUWLFLSDWLQJ�LQ�
WKH�VWXG\�ZHUH�UHFUXLWHG�IURP�OHDGV�IURP�FXUUHQW�
IDFLOLWDWRUV�WKURXJK�LQ-SHUVRQ�RU�HPDLO�LQYLWDWLRQ�
IURP�WKH�LQWHUYLHZHU��3DUWLFLSDWLRQ�ZDV�YROXQWDU\��
6HHNLQJ�GLYHUVLW\��WKH�UHVHDUFK�WHDP�DWWHPSWHG�WR�
UHFUXLW�LQWHUYLHZHHV�IURP�GLIIHUHQW�HWKQLFLWLHV��
DJHV��\HDUV�RI�H[SHULHQFH��DQG�DJHQFLHV��LQFOXGLQJ�
PHQWDO�KHDOWK�RUJDQL]DWLRQV��FKLOG�ZHOIDUH��DQG�
RWKHU�VRFLDO�VHUYLFH�DJHQFLHV���7KH�8QLYHUVLW\�
,QVWLWXWLRQDO�5HYLHZ�%RDUG��,5%��DSSURYHG�WKH�
VWXG\�� 
����� 
,QWHUYLHZ�3URFHGXUH 
�����,QWHUYLHZV�ZHUH�VHPL-VWUXFWXUHG��ZLWK�HDFK�
WDNLQJ�DSSUR[LPDWHO\�RQH�KRXU��7KH�LQWHUYLHZHU�
ZDV�D�PHPEHU�RI�WKH�UHVHDUFK�WHDP��%HIRUH�WKH�
LQWHUYLHZ��SDUWLFLSDQWV�ILOOHG�RXW�D�GHPRJUDSKLF�
LQIRUPDWLRQ�IRUP�LQFOXGLQJ�LQIRUPDWLRQ�RQ�WKHLU�
UROH��HWKQLFLW\��DJH��\HDUV�RI�H[SHULHQFH�LQ�JHQHUDO�
DQG�LQ�SDUWLFXODU�ZLWK�&$16�$16$��,I�WKHUH�ZDV�
D�YDJXH�FRPPHQW�GXULQJ�WKH�LQWHUYLHZ������������
LQWHUYLHZHHV�ZHUH�DVNHG�IRU�FODULILFDWLRQ��,I�DQ�
LPSRUWDQW�LGHD�HPHUJHG�GXULQJ�WKH�LQWHUYLHZ��WKH�
LQWHUYLHZHH�ZDV�DVNHG�WR�H[SODLQ�IXUWKHU��DQG�WKH�
LGHD�ZDV�DGGHG�WR�VXEVHTXHQW�LQWHUYLHZ�TXHVWLRQV��
$OO�LQWHUYLHZV�ZHUH�UHFRUGHG�DQG�WUDQVFULEHG�E\�
WKH�LQWHUYLHZHU��7R�PDLQWDLQ�DQRQ\PLW\��DOO����
LGHQWLILFDWLRQV�ZHUH�UHPRYHG��$IWHU�WUDQVFULELQJ��
LI�WKHUH�ZDV�D�YDJXH�SRLQW�LQ�WKH�WUDQVFULSWLRQ��WKH�
LQWHUYLHZHU�FKHFNHG�WKH�DFFXUDF\�ZLWK�WKH�������
LQWHUYLHZHH�� 
 
'DWD�$QDO\VLV 
�����7UDQVFULSWLRQV�ZHUH�DQDO\]HG�WKURXJK�WKHPDWLF�
DQDO\VLV��$W�ILUVW��WKH�UHVHDUFK�WHDP��WKUHH������
PHPEHUV��UHDG�WUDQVFULSWLRQV�LQGLYLGXDOO\�VHYHUDO�
WLPHV�WR�EHFRPH�IDPLOLDU�ZLWK�WKH�GDWD��$IWHU��
FUHDWLQJ�LQLWLDO�FRGHV�E\�FDWHJRUL]LQJ�VLPLODU���
LGHDV��WKH�WHDP�FDPH�WR�D�GLVFXVVLRQ�WKDW�OHG�WR�VL[�
PDLQ�WKHPHV��2YHU�WKH�SURFHVV�RI�DQDO\VLV��WKH�
WHDP�ZDV�FDXWLRXV�DERXW�WKH�FRQQHFWLRQ�RI�WKH�
WKHPHV�ZLWK�WKH�RYHUDOO�FRQWH[W�RI�HDFK�LQWHUYLHZ��
$IWHU�FUHDWLQJ�WKH�WKHPHV��WR�WHVW�WKH�ULJRURXVQHVV�
RI�DQDO\VLV��WKHPHV�ZHUH�YHULILHG�E\�UHFRGLQJ�WKH�
LQWHUYLHZV�UHYHUVHO\�WR�LPSURYH�WUXVWZRUWKLQHVV�
�&UHVZHOO���������)XUWKHU��RQH�LQGHSHQGHQW�����
TXDOLWDWLYH�UHVHDUFKHU��XQLYHUVLW\�FRXUVH����������
LQVWUXFWRU��HYDOXDWHG�DQG�FRQILUPHG�HPHUJLQJ�
WKHPHV�� 

)LQGLQJV 
 
3DUWLFLSDQWV 
�����7HQ�SHRSOH��LQFOXGLQJ�WKUHH�IDFLOLWDWRUV�DQG�
VHYHQ�WUDLQHHV��SDUWLFLSDWHG�LQ�WKH�VWXG\��$OO����
IDFLOLWDWRUV�ZHUH�HPSOR\HG�E\�WKH�8QLYHUVLW\��
7ZR�WUDLQHHV�ZRUNHG�IRU�WKH�VWDWH¶V�'HSDUWPHQW�
RI�&KLOG�6HUYLFHV��'&6���7KUHH�WUDLQHHV�ZRUNHG�
IRU�'0+$��7ZR�WUDLQHHV�ZHUH�IURP�GLIIHUHQW�
PHQWDO�KHDOWK�SURYLGHUV��,Q�WHUPV�RI�UDFH��HLJKW�
LQWHUYLHZHHV�ZHUH�:KLWH�DQG�WZR�ZHUH�$IULFDQ-
$PHULFDQ��7KUHH�SDUWLFLSDQWV�ZHUH�XQGHU�����WKUHH�
ZHUH�EHWZHHQ����DQG�����DQG�WKH�UHVW�ZHUH�PRUH�
WKDQ����\HDUV�ROG��3DUWLFLSDQWV�KDG�����\HDUV�RI�
ZRUN�H[SHULHQFH�RYHUDOO��UDQJLQJ�IURP���WR����
\HDUV��7KUHH�LQWHUYLHZHHV�KDG�OHVV�WKDQ�IRXU�\HDUV�
RI�H[SHULHQFH�XVLQJ�WKH�&$16�$16$�WRROV��DQG�
VHYHQ�SDUWLFLSDQWV�KDG�PRUH�WKDQ�ILYH�\HDUV�RI�
H[SHULHQFH�XVLQJ�WKHVH�WRROV��� 
 
,GHQWLILHG�7KHPHV 
�����6L[�ZRUNVKRS�LPSURYHPHQW�WKHPHV�HPHUJHG��
6SHFLDOL]DWLRQ��7LPH��(QJDJHPHQW�,QWHUHVW�����
&RQWHQW��0DUNHWLQJ��DQG�7HFKQRORJ\�� 
�����6SHFLDOL]DWLRQ��'LYHUVLW\�LQ�WHUPV�RI�����������
LQWHUGLVFLSOLQDU\��FURVV-V\VWHP�WUDLQHHV�ERWK�����
LPSURYHG�DQG�KLQGHUHG�OHDUQLQJ��5HVSRQGHQWV�
LQGLFDWHG�WKDW�REWDLQLQJ�GLIIHUHQW�LGHDV�DQG����
OHDUQLQJV�IURP�HDFK�RWKHU�ZDV�EHQHILFLDO��2Q�WKH�
RWKHU�KDQG��VRPH�SDUWLFLSDQWV�SUHIHUUHG�����������
VSHFLDOL]HG�OHDUQLQJ�WDLORUHG�WR�WKHLU�DJHQF\¶V�
IXQFWLRQ�DQG�QHHGV��H�J���FKLOG�ZHOIDUH�RU�PHQWDO�
KHDOWK�IDFLOLWLHV���6RPH�WUDLQHHV�GLVOLNHG�LQFOXVLRQ�
RI�WKH�FKLOG�DQG�DGXOW�YHUVLRQV�RI�WKH�WRROV�LQ�WKH�
VDPH�ZRUNVKRSV��3DUWLFLSDQW�GLIIHUHQFHV�LQ�OHYHOV�
RI�NQRZOHGJH�DQG�H[SHULHQFH�VRPHWLPHV�ZDV�
FKDOOHQJLQJ�� 
����������EHFDXVH�WKH�ZRUNVKRS�LV�GHVLJQHG�WR������

SURYLGH�WKLV�ODUJH�RYHUYLHZ�RI�ERWK�WKH�&$16�
DQG�$16$��DQG�LW¶V�DOVR�LQWHQGHG�WR�EH�EURDG�
HQRXJK�WR�DSSO\�WR�'&6��DQG�FRPPXQLW\����
PHQWDO�KHDOWK�DQG�UHVLGHQWLDO������WKDW�D�ORW�RI�
WKH�VSHFLILFV�RU�KRZ�WR�DSSO\�IRU�LQGLYLGXDO�
FHQWHUV�VWLOO�LV�YHU\�FORXG\�ZKHQ�ZH�OHDYH�WKH�
ZRUNVKRS����,�WKLQN�LW�PLJKW�EH�EHQHILFLDO�WKDW�
DIWHU�SURYLGLQJ�WKDW�ZLGH�RYHUYLHZ��WKDW�����WKH\�
ZRXOG�SXW�WRJHWKHU�>FOLQLFLDQV@��DQG�����FKLOG�
ZHOIDUH�WRJHWKHU��DQG�UHVLGHQWLDO�WRJHWKHU��VR�
WKH\�FDQ�VSHFLILFDOO\�GULOO�GRZQ�LQWR�KRZ�LW¶V�
XWLOL]HG�LQ�WKHLU�VSHFLILF�MREV��7UDLQHH���� 

�����6RPH�VXJJHVWHG�RIIHULQJ�PRUH�SUDFWLFDO����������
LQ-GHSWK��DQG�VSHFLILF�NQRZOHGJH�IRU�PHQWDO�



 

 
�� 

:RUNVKRS�3DUWLFLSDQWV¶�3HUFHSWLRQV 

KHDOWK�DQG�DGGLFWLRQ��UHVLGHQWLDO�VHUYLFHV��IDPLO\�
FDVH�PDQDJHPHQW��RU�FKLOG�ZHOIDUH�VHUYLFHV� 
������,�WKLQN�WKDW�RQH�WKLQJ�WKDW�ZRXOG�LQFUHDVH�P\�

SDUWLFLSDWLRQ�ZRXOG�EH�WR�SURYLGH�PRUH�WRROV��
DQG�,¶OO�XVH�DQ�H[DPSOH������>LQ@�WKH�KLJK�����
LQWHQVLW\�SURJUDPV��JLYLQJ�PRUH�WRROV�WR�KHOS�
WKHP�VFRUH�>LWHPV@��«�LI�WKH\�>RIIHUHG@��������
LQSDWLHQW�RU�RXWSDWLHQW�VSHFLILF�FRXUVH������,�
WKLQN�WKDW�FRXOG�PDNH�>ZRUNVKRSV@�PRUH����
LQWHUHVWLQJ��DQG�PRUH�VWUHDPOLQH��DQG�JLYH�
SHRSOH�PRUH�WKH�LQIRUPDWLRQ�WKH\�UHDOO\�ZDQW��
%HFDXVH�VFRULQJ�VRPHERG\�WKDW¶V�LQ�LQWHQVH�
VHUYLFH�LV�UHDOO\�«�H[WUHPHO\�GLIILFXOW�«�
�7UDLQHH���� 

�����7LPH��3DUWLFLSDQWV�IUHTXHQWO\�GLVFXVVHG�����
DFFHVVLELOLW\�RI�WKH�ZRUNVKRSV��%HFDXVH�RI�WLPH�
FRQVWUDLQWV�DQG�LQWHQVH�ZRUNORDGV��VRPH�PLG-
OHYHO�PDQDJHPHQW�SURIHVVLRQDOV�ZHUH�QRW�OLNHO\�WR�
DWWHQG�LQ-SHUVRQ�ZRUNVKRSV��0LVVLQJ�WZR�GD\V�RI�
ZRUN�UHVXOWHG�LQ�D�KHDY\�ZRUNORDG�DIWHU�UHWXUQLQJ��
2QH�FKLOG�ZHOIDUH�WUDLQHH�PHQWLRQHG�WKDW���������
VSHFLDOL]HG�WUDLQLQJ�FRXOG�GHFUHDVH�WKH�WLPH�RI�
ZRUNVKRSV�� 
�������«EHFDXVH�ZH�>VSHFLILF�RUJDQL]DWLRQ@�GR�DQ�

H[WUD�KDOI�GD\�DIWHU�WKH�GD\�DQG�KDOI�LV�RYHU��
«�ZH�OHDUQ�PRUH�����WKDQ�>LQ@�WKH�GD\�DQG�
KDOI��,�WKLQN�WKDW¶V�EHFDXVH�WKHUH¶V�D�ORW�RI�
JHQHUDOLWLHV�DQG�KLVWRU\�LQ�WKH�ILUVW�SDUW������
VR��«�LI�\RX�KDG�D�FKLOG�ZHOIDUH�JHDUHG�
ZRUNVKRS��MXVW�E\�LWVHOI��,�GRQ¶W�WKLQN�LW�ZRXOG�
EH�DV�ORQJ��,�GRQ¶W�WKLQN�WKDW�ZRXOG�EH�WKRVH�
WZR�GD\V��,�WKLQN�\RX�FDQ�SUREDEO\�GR�WKDW�LQ�
D�GD\��EHFDXVH�\RX�GRQ¶W�KDYH�HYHU\RQH�WR�
DGGUHVV��7KDW�ZRXOG�VHHP�WR�PH�WR�EH�WKH�
PRVW�EHQHILFLDO�DW�WKLV�SRLQW��7UDLQHH���� 

�����7R�DGGUHVV�WKH�FKDOOHQJH�RI�ORQJ�WUDYHO�WLPHV��
VXJJHVWLRQV�LQFOXGHG�KROGLQJ�ZRUNVKRSV�DW�ORFDO�
DJHQFLHV� 
�����(QJDJHPHQW�,QWHUHVW��$OWKRXJK�WKHUH�ZHUH�
VPDOO�JURXS�DFWLYLWLHV��PXFK�RI�WKH�WUDLQLQJ�IRU�
QHZ�LPSOHPHQWDWLRQ�FRDFKHV�ZDV�OHFWXUHU-EDVHG��
6LQFH�VRPH�SDUWLFLSDQWV�GLG�QRW�KDYH�HQRXJK���
H[SHULHQFH�DQG�NQRZOHGJH��LW�ZDV�QHFHVVDU\�WR�
IDPLOLDUL]H�WKHP�ZLWK�EDVLF�LQIRUPDWLRQ�RQ�WKH�
&$16�$16$�WRROV��&RPSDUHG�WR�LQLWLDO�WUDLQLQJV��
KDOI-GD\�ERRVWHU�ZRUNVKRSV�KDG�PRUH�HQJDJLQJ�
DQG�LQWHUDFWLYH�DFWLYLWLHV�� 
�����7KUHH�WUDLQHHV�VDLG�WKH�ZRUNVKRS�ZDV�QRW�YHU\�
LQWHUHVWLQJ��(QJDJLQJ�GLVFXVVLRQV�ZHUH�OLPLWHG�
ZLWKLQ�ODUJH�JURXSV�RI�WUDLQHHV��6RPH�VXJJHVWLRQV�
WR�LQFUHDVH�LQWHUHVW�DQG�HQJDJHPHQW�LQFOXGHG�
SURYLGLQJ�D�PRUH�FRPIRUWDEOH�HQYLURQPHQW�DQG�

EHJLQQLQJ�ZLWK�DQ�LFH-EUHDNLQJ�DFWLYLW\��7R�����
LQFUHDVH�HQJDJHPHQW��UHVSRQGHQWV�VXJJHVWHG�
EUHDNLQJ�GRZQ�ODUJH�JURXSV�WR�VPDOOHU�JURXSV��
XVLQJ�YLJQHWWHV�DQG�UHDO�VWRULHV��FUHDWLQJ�QHZ�DQG�
LQWHUHVWLQJ�DFWLYLWLHV��DQG�OLPLWLQJ�WKH�VL]H�RI�
ZRUNVKRS�HQUROOPHQW�� 
��������>)RU�PRUH�LQWHUDFWLRQ@�,�ZRXOG�KDYH�SHRSOH�

FRPH�ZLWK��ZLWKRXW�LGHQWLI\LQJ�LQIRUPDWLRQ�RI�
FRXUVH��ZLWK�DQ�$16$�WKDW�WKH\�VWUXJJOHG�
ZLWK������,�WKLQN�MXVW�VD\LQJ�,�GRQ¶W�NQRZ�KRZ�
WR�VFRUH�WKLV�>FDVH@��,¶YH�JRW�WKLV�FOLHQW��,�
WKLQN�ZDONLQJ�WKURXJK�D�UHDO�FDVH�PLJKW�EH�
KHOSIXO«��7UDLQHH����� 

�����+DYLQJ�WZR�LQVWHDG�RI�RQH�IDFLOLWDWRU�ZRXOG�
FKDQJH�WKH�SDFH�RI�WKH�ZRUNVKRS��$OORFDWLQJ�PRUH�
WLPH�IRU�GLVFXVVLRQ�ZDV�VXJJHVWHG��)DFLOLWDWRU���
PHQWLRQHG�WKDW�KDYLQJ�D�SXUSRVH�VXFK�DV���������
GLVFXVVLQJ�D�YLJQHWWH�RU�SDVVLQJ�WKH�H[DP�PDNHV�
SDUWLFLSDQWV�PRUH�DWWHQWLYH��2QH�WUDLQHH�����������
KLJKOLJKWHG�WKH�LPSRUWDQFH�RI�SURYLGLQJ�QHZ���
LQIRUPDWLRQ�DQG�DFWLYLWLHV�HDFK�\HDU�WR�LQFUHDVH�
HQJDJHPHQW�LQ�WKH�WUDLQLQJV�IRU�SHRSOH�ZKR�����
SDUWLFLSDWH�DQQXDOO\�� 
������«\RX�KDYH�WR�OHDUQ�GLIIHUHQW�ZD\V�WR�HQJDJH��

«�WKH\¶YH�EHHQ�6XSHU8VHU�ORQJHU�WKDQ�PH��
WKH\¶YH�EHHQ�WUDLQHG�PRUH�RIWHQ�WKDQ�WKDW�,�
KDYH��DQG�LW¶V�EHHQ�DERXW�WKH�VDPH��������������
LQIRUPDWLRQ��VR�ZKHQ�WKH\�FRPH�WR�WKH������
WUDLQLQJ��WKH\¶UH�ORRNLQJ�IRU�QHZ�WKLQJV�WKDW�
WKH\�GLGQ¶W�NQRZ�DERXW��QRW�UHYLHZ�WKH�VDPH�
LQIRUPDWLRQ�WKDW�ZDV�����UHYLHZ>HG@�ODVW�\HDU�
�7UDLQHH���� 

�����&RQWHQW��,GHQWLILHG�ZRUNVKRS�VWUHQJWKV������
LQFOXGHG�EHLQJ�SUDFWLFDO�DQG�SURYLGLQJ�D�XVHIXO�
PDQXDO�DQG�D�FOHDU�DJHQGD��)XUWKHU��WHFKQLFDO�
DVVLVWDQFH�UHPDLQHG�DYDLODEOH�WKURXJK�SKRQH�FDOOV�
DQG�HPDLO��&KDOOHQJHV�UHJDUGLQJ�WKH�FRQWHQW�����
LQFOXGHG�DQ�RQJRLQJ�QHHG�WR�FODULI\�UDWLQJ������
TXHVWLRQV�RI�WKH�WRROV��$OWKRXJK�FOLQLFLDQV�DQG�
FDVH�PDQDJHUV�PDLQWDLQHG�RQOLQH�FHUWLILFDWLRQ�WR�
UHOLDEO\�UDWH�WKH�WRROV��XQGHUVWDQGLQJ�RI�DOO�LWHPV�
YDULHG��6RPHWLPHV�WKH�PHDQLQJ�RI�VSHFLILF�LWHPV�
ZDV�PLVXQGHUVWRRG��6WXG\�SDUWLFLSDQWV�VXJJHVWHG�
VWUDWHJLHV�WR�DGGUHVV�UDWLQJ�FKDOOHQJHV�WKDW�EXLOG�
RQ�WKH�H[SHULHQFH�DQG�VNLOOV�RI�ZRUNVKRS��������
SDUWLFLSDQWV� 
������,I�ZH�KDYH�SHRSOH�LQ�WKH�URRP�WKDW�KDYH�EHHQ�

>XVLQJ�WKH�WRROV@�IRU�RQH�\HDU�DQG�SHRSOH�����
IRU����\HDUV��LI�WKH\¶UH�DEOH�WR�FRPPXQLFDWH�
ZLWK�HDFK�RWKHU��WR�GLVFXVV�UHDO�OLIH������������
H[SHULHQFHV������WKH\�ZRXOG�EH�DEOH�WR�OHDUQ�
IURP�HDFK�RWKHU��7UDLQHH���� 
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�� 

�����7R�LPSURYH�WKH�FRQWHQW��UHVSRQGHQWV�VXJJHVWHG�
DVNLQJ�SDUWLFLSDQWV�RU�JXHVW�VSHDNHUV�IURP�������
GLIIHUHQW�DJHQFLHV�WR�VKDUH�WKHLU�H[SHULHQFHV�DQG�
UHIUDPLQJ�WKH�WUDLQLQJ�FRQWHQW�DQG�XVHIXOQHVV�IRU�
WKRVH�ZKR�DUH�QHZ�WR�WKH�SURFHVV�� 
�����0XFK�RI�WKH�WUDLQLQJ�FRQWHQW�IRFXVHV�RQ�UDWLQJ��
WKH�TXDQWLWDWLYH�SDUW�RI�DVVHVVPHQW��,W�ZRXOG�EH�
YDOXDEOH�WR�FRQVLGHU�WKH�TXDOLWDWLYH�VLGH�DQG�����
DSSOLFDWLRQV�WR�SUDFWLFH��VXFK�DV�FDVH���������������
FRQFHSWXDOL]DWLRQ��EHWWHU�XQGHUVWDQGLQJ�����������
LQGLYLGXDOV�DQG�IDPLOLHV��DQG�SODQQLQJ�HIIHFWLYH�
LQWHUYHQWLRQV��,Q�DGGLWLRQ��RQH�SDUWLFLSDQW��������
VXJJHVWHG�LQFUHDVLQJ�WKH�IRFXV�RQ�XVLQJ�WKH�
VWUHQJWK�LWHPV�LQ�SUDFWLFH��HVSHFLDOO\�DV�UHODWHG�WR�
WKH�GHYHORSPHQW�RI�LQWHUYHQWLRQ�SODQV�� 
������,�IHHO�OLNH�UHDOO\�WKH�&$16�LWVHOI��WKH����������

DVVHVVPHQW�GRHV�IRFXV�RQ�WKH�QHHGV��EHFDXVH�
ZH¶UH�ORRNLQJ�IRU�OHYHO�RI�VHUYLFH�DQG�WKDW¶V�
JUHDW��,�IHHO�OLNH�ZH�FRXOG�SUREDEO\�DGG�D�ORW�
PRUH�VWUHQJWKV�LQ�WRR������EHFDXVH�>FKLOG�ZHO�
IDUH@�EXLOGV�FDVH�SODQV�DURXQG�WKLV�
>VWUHQJWKV@��QRW�MXVW�WUHDWPHQW�SODQV������LQ�D�
WUHDWPHQW�SODQ��\RX¶G�VD\��RN�ZH�VKRXOG�WU\�
WKHVH�VHUYLFHV������ZKHUHDV�LQ�>FKLOG�ZHOIDUH@«�
KRZHYHU��ZH�QHHG�PRUH�VWUHQJWKV�����WR�VD\�ZH�
FDQ�KHOS�ZLWK�WKLV��«�WKDW�EH�JUHDW>�@��7UDLQHH�
���� 

�����0DUNHWLQJ��)DFLOLWDWRUV�DQG�WUDLQHHV���������
PHQWLRQHG�WKDW�WUDLQHHV�ZHUH�RIWHQ�DVNHG�E\����
HPSOR\HUV�WR�DWWHQG�WUDLQLQJ��EXW�QRW�DOZD\V�JLYHQ�
DQ�H[SODQDWLRQ�UHJDUGLQJ�WKH�UHOHYDQFH�IRU�WKHLU�
ZRUN��5HVSRQGHQWV�LQGLFDWHG�WKDW�WUDLQHHV�GLG�QRW�
DOZD\V�UHFRJQL]H�WKH�LPSRUWDQFH�RI�WUDLQLQJ����
6XJJHVWLRQV�WR�LPSURYH�SHRSOH¶V�XQGHUVWDQGLQJ�
DERXW�WKH�LPSRUWDQFH�RI�WUDLQLQJ�LQFOXGHG�������
PDUNHWLQJ�WHFKQLTXHV��6HQG�D�OLWWOH�FDUG��������
VRPHWKLQJ�WDFWLOH�DQG�ZLWK�D�SHUVRQDO�WRXFK�WR�
VKRZ�WKH�LPSRUWDQFH�RI�ZRUNVKRSV��HVSHFLDOO\�IRU�
SHRSOH�ZKR�DUH�LQ�GLUHFW�FDUH��'XH�WR�WLPH�������
FRQVWUDLQWV�DQG�ZRUNORDGV��SRWHQWLDO�WUDLQHHV�ZHUH�
OHVV�OLNHO\�WR�FKHFN�WKH�RQOLQH�WUDLQLQJ�FDOHQGDU��
6RPH�WUDLQHHV�KLJKOLJKWHG�WKDW�SDUWLFLSDQWV�KDYH�
WR�EH�WROG�ZK\�WKH\�DUH�DWWHQGLQJ�WKH�ZRUNVKRSV�
DQG�WKH�UHOHYDQFH�RI�WKH�FRQWHQW�WR�WKHLU�ZRUN�� 
������,�WKLQN�MXVW�WKH�ZKROH�$16$�&$16�VWXII�QHHGV�

WR�EH�SUHVHQWHG�LQ�D�ZD\�WKH�SHRSOH������������
XQGHUVWDQG�ZK\�WKH\¶UH�GRLQJ�DQG�ZK\�LW¶V�
LPSRUWDQW��KRZ�ZLOO�DIIHFW�WKH�FOLHQWV��ZKDW�WKH�
VWDWH�GRHV�ZLWK�WKH�LQIRUPDWLRQ��,I�,�FDQ�����
XQGHUVWDQG�ZK\��,�FDQ�GR�D�ORW�RI�WKLQJV��DQG�,�
FDQQRW�EHOLHYH�WKDW�,¶P�WKH�RQO\�RQH�WKDW�
WKLQNV�RQ�WKDW�ZD\��7UDLQHH����� 

�����7HFKQRORJ\��0RVW�LQWHUYLHZHHV�DVNHG�DERXW�
WKH�XVH�RI�LQWHUQHW�RU�SKRQH�FRQIHUHQFH�GLVDJUHHG�
ZLWK�XVLQJ�WKH�LQWHUQHW�DQG�SKRQH�FDOOV�IRU������
WUDLQLQJV�IRU�D�YDULHW\�RI�UHDVRQV��$YDLODEOH�
VWDWHZLGH��RQOLQH�WUDLQLQJ�DQG�FHUWLILFDWLRQ�WR�XVH�
WKH�WRRO�KDV�EHHQ�HIIHFWLYH�IRU�EDVLF�WUDLQLQJ����
IHHGEDFN��DV�D�WHFKQLFDO�DVVLVWDQFH�UHVRXUFH��EXW�
GRHV�QRW�UHTXLUH�FRQVLVWHQW�WUDLQLQJ�RU�DGGUHVV�
KRZ�WR�HIIHFWLYHO\�LPSOHPHQW�RU�XVH�WKH�WRROV��
2QOLQH�YLGHRV��PXOWLSOH�FKRLFH�LWHPV��DQG�SUDFWLFH�
WHVWV�DUH�DYDLODEOH��EXW�WKH\�OLPLW�WKH�RSSRUWXQLW\�
RI�RSHQ�GLVFXVVLRQ�DQG�SDUWLFLSDWLRQ��&RQIHUHQFH�
FDOOV�FDQ�EH�XVHIXO�IRU�WHFKQLFDO�DVVLVWDQFH��EXW�DUH�
RIWHQ�OLPLWHG�WR�DJHQF\�PDQDJHUV� 
�����>7KH�LVVXH�RI�ORFDWLRQ�LV�QRW�VROYDEOH�E\�SKRQH�

FRQIHUHQFH@�RU�VXFK�WKLQJV��EHFDXVH�TXHVWLRQV�
FRPH�XS�GXULQJ�VLWWLQJ�DQG�WDONLQJ�DERXW�
WKLQJV��WKH\�ZRXOG�QRW�FRPH�XS�LQ�D�SKRQH�
FRQYHUVDWLRQ�������VRPH�SHRSOH�DVN�TXHVWLRQV�LQ�
SKRQH�FRQYHUVDWLRQ��EXW�,�FDQQRW�LPDJLQH�D�ORW�
RI�SHRSOH�DJUHH�ZLWK�WKDW��,�WKLQN�PDQDJHUV�«�
ZLOO�GR�ILQH��FDOOLQJ�DQG�DVNLQJ�IRU�GLUHFWLRQV��
7KDW�PLJKW�KHOS�VRPH�DJHQFLHV��7UDLQHH���� 

�����,Q�WKLV�VWXG\��VRPH�LQWHUYLHZHHV�SRLQWHG�RXW�
SRWHQWLDO�EHQHILWV�RI�WHFKQRORJ\��2QH�IDFLOLWDWRU�
VXJJHVWHG�XVLQJ�ORZ-WHFK�WRROV�WR�IDFLOLWDWH�WKH�
SDUWLFLSDWLRQ�RI�SHRSOH�ZKR�DUH�QRW�FRPIRUWDEOH�WR�
WDON�LQ�WKH�JURXS��$QRWKHU�SDUWLFLSDQW��������������
UHFRPPHQGHG�XVLQJ�WKH�LQWHUQHW�IRU�WKH�OHFWXUH�
SDUW�RI�ZRUNVKRSV�SULRU�WR�WKH�VFKHGXOHG�������
ZRUNVKRS� 

7KH�OHFWXUH�SDUW�RI�ZRUNVKRS�FRXOG�WDNH�SODFH�
RQOLQH��SHRSOH�FRXOG�OLVWHQ�WR�WKH�OHFWXUH�
RQOLQH�DW�ZRUN�WKH�GD\�EHIRUH��DQG�WKHQ��JR�WR�
WKH�ZRUNVKRS�DQG�SDUWLFLSDWH�LQ�RWKHU��������
DFWLYLWLHV��JURXS�DFWLYLWLHV�RU�WKH�RWKHU�������
LQIRUPDWLRQ�EXLOGLQJ�DFWLYLWLHV��7UDLQHH����� 

 
'LVFXVVLRQ 

 
�����7KH�SXUSRVH�RI�WKLV�TXDOLWDWLYH�VWXG\�ZDV�WR�
H[SORUH�WUDLQLQJ�LPSURYHPHQW�VWUDWHJLHV�WKURXJK�
DSSO\LQJ�WKHRUHWLFDO�IUDPHZRUNV��&RQGXFWLQJ�
VHPL-VWUXFWXUHG�LQWHUYLHZV�ZLWK�WUDLQLQJ����������
IDFLOLWDWRUV�DQG�ZRUNVKRS�SDUWLFLSDQWV��VL[�WKHPHV�
HPHUJHG��VSHFLDOL]DWLRQ��WLPH��HQJDJHPHQW�
LQWHUHVW��FRQWHQW��PDUNHWLQJ��DQG�WHFKQRORJ\��$OO�
WKHPHV�UHODWH�WR�DUHDV�IRU�LPSURYHPHQW�DQG�����
SURYLGH�FULWHULD�WR�JXLGH�DQG�GHVLJQ�FRQWLQXLQJ�
HGXFDWLRQ�SURJUDPV��7KHVH�LQWHUUHODWHG�WKHPHV�DUH�
FRQVLVWHQW�ZLWK�DGXOW�OHDUQLQJ�WKHRULHV��.QRZOHV��
������������3HUNLQV�	�6DORPRQ��������6WHLQ��



 

 
�� 

:RUNVKRS�3DUWLFLSDQWV¶�3HUFHSWLRQV 

������:LOVRQ���������ZLWK�FOHDU�LPSOLFDWLRQV�IRU�
SURIHVVLRQDO�WUDLQLQJ��$FNQRZOHGJLQJ�SUDFWLFDO�
V\VWHP�FURVV-V\VWHP�LPSOHPHQWDWLRQ�FKDOOHQJHV��
ZLWK�WKH�SDVVDJH�RI�WLPH�DQG�DSSO\LQJ�WKLV�VWXG\�
DQG�,277$�LQIRUPDWLRQ��PDQ\�VXJJHVWHG�FKDQJHV�
KDYH�EHHQ�PDGH�RU�DUH�LQ�SURFHVV�WR�HQKDQFLQJ�
WUDLQLQJ�DQG�WHFKQLFDO�DVVLVWDQFH��PRYLQJ�IURP�
WKHRU\�WR�DSSOLFDWLRQ��0DNNL�$ODPGDUL��:DOWRQ��
	�0R\QLKDQ��������:DOWRQ�	�0R\QLKDQ������D�� 
 
6SHFLDOL]DWLRQ�DQG�7LPH��7ZR�3ULQFLSOHV���������
WR�,PSURYH�7UDLQLQJ�'HVLJQ 
�����2XWVLGH�RI�IRUPDO�JUDGXDWH�VWXG\��LQ�����������
FRQWLQXLQJ�HGXFDWLRQ�DQG�WHFKQLFDO�DVVLVWDQFH��
VWUDWHJLHV�LQFOXGLQJ�VSHFLDOL]DWLRQ�DQG�UHVSRQGLQJ�
WR�WLPH�FRQVWUDLQW�UHDOLWLHV�DUH�QHFHVVDU\���������
&RQVLVWHQW�ZLWK�DGXOW�OHDUQLQJ�WKHRULHV�������������
HIIHFWLYHO\�DGGUHVVLQJ�WKHVH�SULQFLSOHV�SRWHQWLDOO\�
LQFUHDVHV�SDUWLFLSDQWV¶�LQWHUHVW��WUDLQLQJ¶V������
PHDQLQJ��DQG�WKH�OLNHOLKRRG�RI�VKDULQJ�RU�XVLQJ�
QHZ�NQRZOHGJH�LQ�SUDFWLFH��/LNHZLVH��������������
FRQVLGHUDWLRQ�RI�WKHVH�WZR�WKHPHV�DGGUHVVHV���
SUDFWLFDO�FKDOOHQJHV�IRU�EXV\��H[SHULHQFHG�DGXOW�
OHDUQHUV�� 
�����,Q�WHUPV�RI�.QRZOHV¶V�DGXOW�OHDUQLQJ�WKHRU\��
UHFRJQL]LQJ�WKH�SULRU�H[SHULHQFH�RI�VRFLDO�VHUYLFH�
SURYLGHUV��SURYLGLQJ�VSHFLDOL]HG�WUDLQLQJ�LQFUHDVHV�
OHDUQHUV¶�PRWLYDWLRQ�DQG�WKH�OLNHOLKRRG�RI�������
HQJDJHPHQW�LQ�WKH�OHDUQLQJ�SURFHVV�DQG�����������
XQGHUVWDQGLQJ�WKH�LQWULQVLF�YDOXH�RI�WUDLQLQJ�����
FRQWHQW��.QRZOHV��������������:DLJKW�	�6WHZDUW��
�������6SHFLDOL]HG��DFFHVVLEOH�WUDLQLQJ�UHFRJQL]HV�
DQG�UHVSRQGV�WR�WLPH�FRQVWUDLQWV�DQG�WKH�VHOI-
GLUHFWHG��DXWRQRPRXV�QDWXUH�RI�DGXOW�WUDLQHHV�ZKR�
DUH�ZRUNLQJ�LQ�SURIHVVLRQDO�VHWWLQJV��6SHFLDOL]HG�
WUDLQLQJ�LV�RIWHQ�WDVN-RULHQWHG��SUDFWLFDO��DQG����
UHOHYDQW�WR�UHDO�ZRUOG�FKDOOHQJHV��LQ�OLQH�ZLWK�
DGXOWV¶�SUHIHUHQFH�IRU�SUREOHP-FHQWHUHG�WUDLQLQJ�
�.QRZOHV���������$FFRUGLQJ�WR�WKH�OHDUQLQJ��
WUDQVIHU�WKHRU\��VSHFLDOL]HG�WUDLQLQJ�FDQ�IDFLOLWDWH�
QHDU�DQG�³ORZ�URDG´�WUDQVIHU�WKURXJK�SURYLGLQJ�
WUDLQLQJ�LQ�FORVHO\�VLPLODU�FRQWH[W�OHDGLQJ�WR�ZHOO-
SUDFWLFHG�UHVSRQVHV��+XWFKLQV�	�%XUNH��������
0LVNR��������3HUNLQV�	�6DORPRQ��������5RJHUV��
�������6SHFLDOL]HG�WUDLQLQJ�LV�VLPLODU�WR�����������
LQVWUXFWLRQDO�VWUDWHJLHV�UHFRPPHQGHG�E\�WKH�
OHDUQLQJ�WUDQVIHU�WKHRU\��,Q�WKLV�WKHRU\��QXUWXULQJ�
WUDQVIHU�WKURXJK�SURYLGLQJ�WKH�FRQWHQW�DQG������
FRQGLWLRQV�FORVH�WR�WKH�GHVLUHG�SHUIRUPDQFH�LV�
UHFRPPHQGHG��3HUNLQV�	�6DORPRQ��������������
3HUNLQV�DQG�6DORPRQ��������FDOO�WKLV�VWUDWHJ\�
³KXJJLQJ�´�ZKLFK�VKRXOG�EH�DFFRPSDQLHG�ZLWK�

HQFRXUDJLQJ�RSSRUWXQLWLHV�IRU�UHIOHFWLRQ��SUDFWLFH��
DQG�VHOI-PRQLWRULQJ��(JJHQ�	�.DXFKDN��������
3HUNLQV�	�6DORPRQ���������)RU�H[DPSOH���������
YLJQHWWHV�UHIOHFWLQJ�WKH�UHDO�FKDOOHQJHV�LQ�UDWLQJ�
&$16�$16$�WRROV�DUH�KHOSIXO��)LQDOO\�����������
DFFRUGLQJ�WR�WKH�VLWXDWHG�OHDUQLQJ�WKHRU\��6WHLQ��
������:LOVRQ���������VSHFLDOL]HG�WUDLQLQJ��������
SURYLGHV�HIIHFWLYH�WUDLQHH�HQJDJHPHQW��NQRZOHGJH�
WUDQVIHU��DQG�PHDQLQJIXO�OHDUQLQJ�WKURXJK�RIIHULQJ�
FRQWH[WXDOL]HG�WUDLQLQJ�URRWHG�LQ�UHDO�ZRUOG�����
FKDOOHQJHV�� 
�����$QRWKHU�SUDFWLFDO�WUDLQLQJ�FRPSRQHQW�IRU�DGXOW�
OHDUQHUV�ZLWK�WLPH�FRQVWUDLQWV�LV�DFFHVVLELOLW\�WR�
WUDLQLQJ��LQ�WHUPV�RI�WUDYHO�GLVWDQFH�DQG�GXUDWLRQ��
%DUURXLOOHW��%HUQDUGLQ��DQG�&DPRV��������DQG�
3DUN�DQG�&KRL��������KLJKOLJKWHG�WLPH�FRQVWUDLQWV�
DV�FULWLFDO�REVWDFOH�LQ�DGXOW�OHDUQLQJ�WKDW�PD\�OHDG�
WKHP�WR�GURS�RXW�RI�WUDLQLQJ��6SHFLDOL]DWLRQ�DQG�
WLPH�FRQVLGHUDWLRQV�DUH�IDFWRUV�UHODWHG�WR�WUDLQLQJ�
GHVLJQ�WKDW�VKRXOG�EH�LQFRUSRUDWHG�IRU�WKH�VXFFHVV�
RI�WKH�WUDQVIHU�RI�NQRZOHGJH�WR�SUDFWLFH��%DOGZLQ�
	�)RUG��������+XWFKLQV�	�%XUNH��������� 
 
�����%DODQFLQJ�DFW��2IIHULQJ�GLIIHUHQW�WUDLQLQJ�
IRUPDWV���'HSHQGHQW�RQ�WKH�FRQWH[W�DQG�G\QDPLF�
RI�D�VSHFLILF�ZRUNVKRS��LW�PLJKW�EH�XVHIXO�WR�RIIHU�
RSWLRQV��,Q�VSLWH�RI�WKH�IDFW�WKDW�WKH�DGYDQWDJHV�RI�
JHQHUDOL]HG�YHUVXV�VSHFLDOL]HG�WUDLQLQJ�DUH������
GHEDWHG��%HOO���������PDQ\�HGXFDWLRQDO�SURJUDPV�
EDODQFH�WKHVH�DSSURDFKHV��3HUU\�	�%RFFDFLQQL��
�������2IIHULQJ�RSWLRQV�IRU�FURVV-V\VWHP�WUDLQLQJ��
VSHFLDOL]HG��DQG�UHJLRQDO�ZRUNVKRSV�ZRXOG�����
SURYLGH�RSSRUWXQLWLHV�IRU�SDUWLFLSDQWV�WR�VHOHFW�WKH�
WUDLQLQJ�ZRUNVKRS�WKDW�EHVW�ILWV�WKHLU�QHHGV�
�VSHFLDOL]HG��ORFDWLRQ��RU�WLPLQJ���*LYLQJ�WKHVH�
RSSRUWXQLWLHV�WR�DGXOW�OHDUQHUV�LV�FULWLFDO�WR�������
LPSURYH�WKHLU�PRWLYDWLRQ�DQG�HQJDJHPHQW�GXULQJ�
WKH�WUDLQLQJ��.QRZOHV��������� 
�����$�QHHGV�DVVHVVPHQW�RI�SDUWLFLSDQWV�EHIRUH�
WUDLQLQJ�FRXOG�DOVR�KHOS�WDLORU�WKH�ZRUNVKRS�����
FRQWHQW�WRZDUG�VSHFLILF�QHHGV�WKURXJK�LGHQWLI\LQJ�
FDVH�VWXGLHV�WKDW�DUH�UHOHYDQW�WR�WKH�WDUJHW��������
DXGLHQFH��:DLJKW�	�6WHZDUW���������7KLV�LV�DQ�
HIIHFWLYH�VWUDWHJ\�WR�EH�FDUULHG�RXW�SULRU�WR������
WUDLQLQJ�WR�IDFLOLWDWH�WUDQVIHU�RI�OHDUQLQJ��%URDG�	�
1HZVWURP��������DQG�LV�FRQVLVWHQW�ZLWK�WKH�����
VLWXDWHG�OHDUQLQJ�WKHRU\�DV�LW�HPSKDVL]HV���������
FRQWH[WXDOL]HG�OHDUQLQJ�WKDW�DGGUHVVHV�WKH������
OHDUQHUV¶�GDLO\�QHHGV��$QGHUVRQ�HW�DO����������� 
�����:KHQ�SDUWLFLSDQWV�QHHG�JHQHUDO�NQRZOHGJH�
�H�J���KRZ�WR�UDWH�WKH�WRROV�RU�XVH�UHODWHG����������
LQIRUPDWLRQ�WR�SODQ�DQG�PRQLWRU�SURJUHVV���KDYLQJ�
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�� 

GLYHUVH�SDUWLFLSDQWV�KDV�DGYDQWDJHV�DV�HODERUDWHG�
E\�WKH�VLWXDWHG�OHDUQLQJ�WKHRU\��.LUVFKQHU�	�
:KLWVRQ���������&URVV-V\VWHP��LQWHUGLVFLSOLQDU\��
DQG�IXQFWLRQDO�UROH�GLYHUVLW\�DFURVV�ZRUNVKRS�
SDUWLFLSDQWV�KHOSV�FUHDWH�D�FRPPRQ�ODQJXDJH�DQG�
DGGUHVVHV�FURVV-V\VWHP�LPSOHPHQWDWLRQ�LVVXHV�
�LPSURYLQJ�LQWHU-UDWHU�UHOLDELOLW\���7KH�UHOHYDQFH�
RI�VSHFLDOL]HG�WUDLQLQJ�LV�FOHDUHU��VDYLQJ�WLPH�DQG�
SURYLGLQJ�UHOHYDQW�FRQWHQW�DQG�DSSOLFDWLRQV�DV�
DFNQRZOHGJHG�LQ�WKH�DGXOW�OHDUQLQJ�WKHRU\�DQG�
OHDUQLQJ�WUDQVIHU�WKHRU\��.QRZOHV�����������
0F'HUPRWW��7ULFNHU��	�)DUKD��������5RELQVRQ�HW�
DO���������:LOVRQ���������,Q�DQ�HPSLULFDO�VWXG\��
5RELQVRQ�HW�DO���������LQGLFDWHG�WKDW�WUDLQLQJ��
GHVLJQHG�VSHFLILFDOO\�IRU�VFKRRO�SHUVRQQHO�WR�
PDQDJH�VWXGHQWV¶�VHOI-KDUP�LPSURYHG�WKH�OHDUQLQJ�
RXWFRPHV��7R�VSHFLDOL]H�WKH�WUDLQLQJ��5RELQVRQ�HW�
DO���������XVHG�UHODWHG��XS-WR-GDWH�YLJQHWWHV����
UHVRXUFHV��DQG�D�IRFXVHG�TXHVWLRQ�DQG�DQVZHU�
VHVVLRQ��6LPLODU�WUDLQLQJ�VWUDWHJLHV�FRXOG�EH�
DGDSWHG�LQ�VSHFLDOL]HG�FRDFKLQJ�ZRUNVKRSV�����
IRFXVHG�RQ�WUDLQHHV¶�UROHV�DQG�VHUYLFH�DUHDV��H�J���
FKLOG�ZHOIDUH�VXSHUYLVLRQ��UHVLGHQWLDO�WUHDWPHQW�
WKHUDS\��FDUH�FRRUGLQDWLRQ��EHKDYLRUDO�KHDOWK�
WUHDWPHQW�IRU�DGXOWV���2IIHULQJ�SHULRGLF�����������
VSHFLDOL]HG�ZRUNVKRSV�FRXOG�EHWWHU�PHHW�GLYHUVH�
QHHGV�VWDWHZLGH�� 
�����7R�DGGUHVV�WKH�QHHG�IRU�VSHFLDOL]DWLRQ�ZKLOH�
SUHVHUYLQJ�WKH�DGYDQWDJHV�RI�FURVV-V\VWHP������
WUDLQLQJ��PRGLILFDWLRQ�RI�WKH�ZRUNVKRS�IRUPDWV�
DQG�VSHFLDOL]HG�FRQWHQW�ZDV�PDGH��,QFUHDVLQJ�WKH�
XVH�RI�ZHELQDUV�DQG�GRFXPHQWV�WR�VKDUH����������
LQIRUPDWLRQ�DFURVV�V\VWHPV��DJHQFLHV��DQG�UROHV�
FRXOG�EH�KHOSIXO��:LWKLQ�UHJLRQDO�RU�ZRUNVKRSV�
ZLWK�GLYHUVH�SDUWLFLSDQWV��JURXSLQJ�SDUWLFLSDQWV�E\�
W\SH�RI�RUJDQL]DWLRQ�RU�UROHV�DURXQG�WDEOHV�WR���
HQFRXUDJH�HQJDJHPHQW�LV�UHFRPPHQGHG��$IWHU�
JHQHUDO�FRQFHSWV�DUH�SUHVHQWHG�RU�GLVFXVVHG��VPDOO�
VSHFLDOL]HG�JURXS�DFWLYLWLHV�FRXOG�IRFXV�RQ�WKH�
DSSOLFDWLRQ�RI�FRQWHQW�WR�VSHFLDOL]HG�VHWWLQJV�RU�
UROHV��&URVV-V\VWHP��LQWHUGLVFLSOLQDU\�GLVFXVVLRQV�
ZRXOG�IROORZ�WR�LGHQWLI\�FKDOOHQJHV�DQG�EHVW���
SUDFWLFHV�IRU�HIIHFWLYH�FROODERUDWLRQ�� 
 
2WKHU�$UHDV�WR�,PSURYH�$GXOW�7UDLQLQJV 
�����7KH�ODVW�IRXU�WKHPHV�HPHUJHG�LQ�WKLV�VWXG\�
SURYLGH�VRPH�LPSOLFDWLRQV�IRU�LPSURYHPHQW�RI�
FRQWLQXLQJ�HGXFDWLRQ��+HOSLQJ�WUDLQHHV�VHH�KRZ�
WKH�WRROV�FDQ�EH�XVHIXO�WR�WKHP�LQ�WKHLU�������������
SURIHVVLRQDO�UROHV��DQG�WR�WKH�SHRSOH�WKH\�VHUYH��LV�
IXQGDPHQWDO��.QRZOHV���������������3HUFHLYHG�
LPSRUWDQFH�DQG�UHOHYDQFH�RI�WUDLQLQJ�DOVR��������

LQIOXHQFHV�NQRZOHGJH�WUDQVIHU�DQG�LQWHUDFWLRQV�
�&ODUN�	�9RRJHO��������+XWFKLQV�	�%XUNH��
������� 
5HODWHG�DWWHQWLRQ�WR�RUJDQL]DWLRQDO�IDFWRUV�LV���
FUXFLDO��2UJDQL]DWLRQDO�IDFWRUV�LQIOXHQFH�QRW�RQO\�
WKH�PHDQLQJIXO�XVH�RI�WKH�WRROV�LQ�SUDFWLFH��EXW�
DOVR�WKH�DWWLWXGHV�RI�WUDLQHHV�ZKR�DUH�VHQW�WR���
ZRUNVKRSV��+XWFKLQV�	�%XUNH���������'LVFXVV�
SUDFWLFDO�RUJDQL]DWLRQDO�VWUDWHJLHV�WR�VXSSRUW�WKH�
HIIHFWLYH�LPSOHPHQWDWLRQ�RI�RXWFRPH�PDQDJHPHQW�
WRROV��&OHDUO\�VWDWH�ZRUNVKRS�JRDOV�DQG�HQFRXUDJH�
FRQVHQVXV��$SSO\�PDUNHWLQJ�VWUDWHJLHV�DQG�NHHS�
SURIHVVLRQDOV�LQIRUPHG�RI�XSFRPLQJ�WUDLQLQJ�
HYHQWV�DQG�RSSRUWXQLWLHV� 
�����7HFKQRORJ\�FDQ�KHOS�SURYLGH�DFFHVVLELOLW\�LQ�
WHUPV�RI�WLPH�DQG�ORFDWLRQ��&RQFHLomR�������������
-RKDQLQJVPHLU��&ROE\��	�*RUGRQ���������)RU���
H[DPSOH��WHFKQRORJ\�FDQ�EH�KHOSIXO�WR�GHOLYHU�
JHQHUDO�OHFWXUHV��SDUWLFLSDQWV�FRXOG�JDWKHU�ODWHU�IRU�
OHDUQLQJ�FROODERUDWLYHV�RU�KDYH�LQ-SHUVRQ��������
GLVFXVVLRQ�RQ�UHDO�H[DPSOHV��*DUGQHU�	�.RUWK��
�������2IIHULQJ�RFFDVLRQDO�ZHELQDUV�WR�VKDUH�QHZ�
LQIRUPDWLRQ�DQG�WHFKQLFDO�DVVLVWDQFH�DQG���������
GLVVHPLQDWLQJ�VXSSRUWLQJ�PDWHULDOV�WKURXJK�
HPDLOV�DUH�KHOSIXO�� 
�����&$16�$16$�UDWLQJ�FKDOOHQJHV�ZHUH���������
IXQGDPHQWDO�UHDVRQV�IRU�UHFUXLWLQJ�DQG�VXSSRUWLQJ�
ORFDO�LPSOHPHQWDWLRQ�FRDFKHV�WR�WUDLQ�WKHLU�������
FROOHDJXHV�DQG�WR�PRQLWRU�DFFXUDWH�DQG�UHOLDEOH�
UDWLQJ�DQG�DSSURSULDWH�XVH�RI�WKH�WRROV�LQ�SUDFWLFH��
$V�LQIRUPDWLRQ�IURP�WKH�WRROV�LV�XVHG�WR�PDNH�
GHFLVLRQV�DERXW�LQWHQVLW\�DQG�HOLJLELOLW\�IRU������
VHUYLFHV��LW�LV�LPSRUWDQW�WR�DFFXUDWHO\�UDWH�WKH�WRRO��
&RQVLVWHQW�ZLWK�WKH�VLWXDWHG�OHDUQLQJ�WKHRU\�
�:LOVRQ��������DQG�OHDUQLQJ�WUDQVIHU�WKHRU\�
�3HUNLQV�	�6DORPRQ���������SUDFWLFLQJ�UDWLQJ�DQG�
GHEULHILQJ�UHOHYDQW�YLJQHWWHV�UHLQIRUFHV�UDWLQJ�
VNLOOV�DQG�EXLOGV�FRPSHWHQFLHV��2QOLQH�WUDLQLQJ�
ZLWK�RSWLRQV�IRU�LQWHUDFWLYH�OHDUQLQJ�WR�LPSURYH�
UHOLDELOLW\�SURYLGHV�DFFHVV�WR�EDVLF�WUDLQLQJ�IRU�
FRDFKHV�DQG�GLUHFW�VHUYLFH�VWDII��6\VWHPDWLF�
VWDWHZLGH�LQLWLDWLYHV�WR�LQFUHDVH�RSHUDWLRQDO�DFFHVV�
WR�UHOHYDQW�UDWLQJ�LQIRUPDWLRQ�IRU�HDFK�UROH��H�J���
GLUHFW�VHUYLFH�DQG�VXSHUYLVLRQ��DUH�LPSRUWDQW�
�,VUDHO��������� 
�����$V�PHQWLRQHG�LQ�WKH�VLWXDWHG�OHDUQLQJ�WKHRU\��
FRPPXQLW\�RI�OHDUQHUV��FRQWH[WXDOL]HG�OHDUQLQJ��
DQG�SDUWLFLSDWLRQ�DUH�FULWLFDO�FRPSRQHQWV�RI���
OHDUQLQJ�DV�NQRZOHGJH�DFTXLVLWLRQ�LV�D�VRFLDO����
SURFHVV��/DYH�	�:HQJHU��������:LOVRQ���������,Q�
WKLV�FDVH��LQWHUDFWLYH�WUDLQLQJ�VKRXOG�EH������������
FRQVLGHUHG�WR�LQFUHDVH�VDWLVIDFWLRQ�DQG�������������



 

 
�� 

:RUNVKRS�3DUWLFLSDQWV¶�3HUFHSWLRQV 

FRQILGHQFH��SURPRWH�OHDUQLQJ��DQG�LPSURYH�WKH�
OLNHOLKRRG�RI�NQRZOHGJH�WUDQVIHU�WR�SUDFWLFH�
�&RQFHLomR�HW�DO���������+XWFKLQV�	�%XUNH��������
-HUDUGL�HW�DO���������.QRZOHV��������������2PDU�
HW�DO���������� 
 
6WUHQJWKV��/LPLWDWLRQV��DQG�)XWXUH�6WXGLHV 

 
�����7KLV�TXDOLWDWLYH�VWXG\�SURYLGHG�LQ-GHSWK����
IHHGEDFN�WR�FRPSOHPHQW�URXWLQH�TXDQWLWDWLYH�
ZRUNVKRS�,277$�VXUYH\V��KHOSLQJ�IDFLOLWDWRUV�
EHWWHU�XQGHUVWDQG�SDUWLFLSDQWV¶�SHUVSHFWLYHV�DQG�
OHDUQLQJ�QHHGV��8VH�RI�WKLV�VWXG\�DQG�RQJRLQJ�
IHHGEDFN�LV�FRQWLQXRXV��OHDGLQJ�WR�PDMRU�VKLIWV�
ZKLOH�PDLQWDLQLQJ�ZRUNVKRSV��0DNNL�$ODPGDUL�HW�
DO���������:DOWRQ�	�0R\QLKDQ������D������E���
7R�DGGUHVV�WKH�QHHG�IRU�VSHFLDOL]DWLRQ�ZKLOH�����
SUHVHUYLQJ�WKH�DGYDQWDJHV�RI�FURVV-V\VWHP������
WUDLQLQJ��ZRUNVKRS�IRUPDWV�ZHUH�PRGLILHG��%\�
PLG-GD\�RI�WKH�LQLWLDO�WUDLQLQJ��SDUWLFLSDQWV�ZRUN�
LQ�VPDOO�JURXSV��DSSO\LQJ�QHZ�LQIRUPDWLRQ�WR���
UDWLQJ�WKH�WRROV��XVLQJ�UHVXOWV�WR�GHYHORS����������
LQWHUYHQWLRQ�SODQV��DQG�GLVFXVVLQJ�XWLOL]DWLRQ�RI�
RXWFRPH�UHSRUWV��5RXWLQH�UHJLRQDO�ERRVWHUV�JURXS�
SDUWLFLSDQWV�E\�UROHV��UHFUXLWLQJ�WKHP�WR�DSSO\�
DFWLYLWLHV�RU�LQIRUPDWLRQ�WR�SUDFWLFH��(DFK������
ZRUNVKRS�LV�PRGLILHG�WR�DGGUHVV�LQLWLDOO\��������
LGHQWLILHG�TXHVWLRQV�FRQFHUQV��7KHPHV�DQG������
FRQWHQW�FKDQJH��2QJRLQJ�ZRUNVKRS�HYDOXDWLRQV�
GRFXPHQWHG�WKDW�FKDQJHV�HIIHFWLYHO\�DGGUHVVHG�
HDUOLHU�LGHQWLILHG�LVVXHV��ZLWK�WKH�H[FHSWLRQ�RI�
EHLQJ�DEOH�WR�DGGUHVV�GLIIHUHQFHV�LQ�PDVWHU\�
�NQRZOHGJH�DQG�H[SHULHQFH��� 
�����&XUUHQW�FKDQJHV�LQYROYHG�LQWHJUDWLQJ�TXDOLW\�
LPSURYHPHQW�DQG�WUDLQLQJ�FRDFKLQJ�IRU�VSHFLILF�
RUJDQL]DWLRQV��GHYHORSLQJ�RQOLQH�VSHFLDOL]HG����
FRQWHQW�IRU�UHOHYDQW�FRQWLQXLQJ�HGXFDWLRQ��DQG�
KDYLQJ�SHULRGLF�LQ-SHUVRQ�ZRUNVKRSV�IRU�QHZ�
FRDFKHV�DQG�RU�VPDOOHU�RUJDQL]DWLRQV�WKDW�GR�QRW�
SDUWLFLSDWH�LQ�WKH�EHKDYLRUDO�KHDOWK�TXDOLW\������
LPSURYHPHQW�SURFHVV��&RQWLQXHG�DWWHQWLRQ�WR�
DGXOW�OHDUQLQJ�WKHRULHV��LPSOHPHQWDWLRQ�����������
DVVHVVPHQW��URXWLQH�IHHGEDFN��DQG�WZHDNLQJ�RI�WKH�
WUDLQLQJ�FRDFKLQJ�SURFHVVHV�ZLOO�FRQWLQXH�WR�EH�
EDVLF�VWUDWHJLHV�IRU�WUDLQLQJ��FRDFKLQJ��DQG�������
WHFKQLFDO�DVVLVWDQFH��0DNNL�$ODPGDUL�HW�DO���������
:DOWRQ�	�0R\QLKDQ������D������E��� 
�����7KLV�VWXG\�KDG�VRPH�OLPLWDWLRQV��7KH����������
SXUSRVLYH�VHOHFWLRQ�RI�WKH�LQWHUYLHZHHV�OLPLWHG�
PDNLQJ�JHQHUDO�VWDWHPHQWV�RI�ILQGLQJV��)XUWKHU��
WKH�UHVXOWV�GLG�QRW�UHSUHVHQW�WKH�RSLQLRQV�RI�RWKHU�
VWDWHV¶�&$16�$16$�ZRUNVKRS�IDFLOLWDWRUV�RU�

SDUWLFLSDQWV��RU�RI�RWKHU�DGXOW�WUDLQLQJ�SURJUDPV��
$GGLWLRQDO�VWXGLHV�DUH�QHHGHG�WR�IXUWKHU�H[DPLQH�
SULQFLSOHV�RI�WLPH��DFFHVVLELOLW\��DQG����������������
VSHFLDOL]DWLRQ�LQ�FRQWLQXLQJ�HGXFDWLRQ�DQG������
WUDLQLQJ�IRU�H[SHULHQFHG�SURIHVVLRQDOV��,Q�DGGLWLRQ�
WR�URXWLQH�PRQLWRULQJ�WKH�LPSDFW�RI�WUDLQLQJ����
VWUDWHJLHV��IXWXUH�TXDOLWDWLYH�VWXGLHV�EDVHG�RQ���
RWKHU�DGXOW�OHDUQLQJ�WKHRULHV�ZLOO�SURYLGH�XVHIXO�
NQRZOHGJH��)RU�H[DPSOH��VRPH�OHYHOV�RI��������
.LUNSDWULFN¶V�PRGHO��������VXFK�DV�EHKDYLRUDO�
DQG�RUJDQL]DWLRQDO�FKDQJHV�FRXOG�EH�VWXGLHG�
WKURXJK�TXDOLWDWLYH�VWXGLHV�WR�SURYLGH�LQ-GHSWK�
XQGHUVWDQGLQJ�RI�ORQJ-WHUP�HIIHFWV�RI�WUDLQLQJV�� 
 

&RQFOXVLRQ 
 
7KLV�VWXG\�LQIRUPHG�VWUDWHJLHV�WR�FRQVLGHU�LQ���
SODQQLQJ�RU�UHILQLQJ�WUDLQLQJ�IRU�FURVV-V\VWHP��
LQWHU-SURIHVVLRQDO�SDUWLFLSDQWV��,W�LV�LPSRUWDQW�WR�
FRQVLGHU�DFFHVVLELOLW\��GXUDWLRQ�DQG�DYDLODELOLW\�WR�
DGGUHVV�WLPH�FRQVWUDLQWV��DQG�VSHFLDOL]HG�WUDLQLQJV�
IRU�DGXOW�OHDUQHUV��7R�HQJDJH�SDUWLFLSDQWV�DQG�
VXSSRUW�WKH�WUDQVIHU�RI�NQRZOHGJH�WR�SUDFWLFH��
WDLORULQJ�WUDLQLQJ�WR�DGGUHVV�WKH�QHHGV�RI����������
SDUWLFLSDQWV�DQG�VHUYLFH�DJHQFLHV��RIIHULQJ�������
GLIIHUHQW�WUDLQLQJ�IRUPDWV��EDODQFLQJ�JHQHUDO�DQG�
VSHFLDOL]HG�WUDLQLQJ��FUHDWLYHO\�XVLQJ�WHFKQRORJ\�
WR�LPSURYH�DFFHVVLELOLW\��WHDFKLQJ�QHZ�VNLOOV��
SURYLGLQJ�WHFKQLFDO�DVVLVWDQFH��DQG�HQKDQFLQJ�
FRPPXQLFDWLRQ�DUH�UHFRPPHQGHG��� 
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3URIHVVLRQDO�'HYHORSPHQW��7KH�,QWHUQDWLRQDO�-RXUQDO�RI�&RQWLQXLQJ�6RFLDO�:RUN�(GXFDWLRQ 

�� 

5HIHUHQFHV 
 

$QGHUVRQ��-��5���5HGHU��/��0���	�6LPRQ��+��$��
��������6LWXDWHG�OHDUQLQJ�DQG�HGXFDWLRQ������
(GXFDWLRQDO�5HVHDUFKHU����������-��� 

%DOGZLQ��7��7���	�)RUG��-��.����������7UDQVIHU�RI�
WUDLQLQJ��$�UHYLHZ�DQG�GLUHFWLRQV�IRU�IXWXUH�
UHVHDUFK��3HUVRQQHO�3V\FKRORJ\�����������������
��-���� 

%DUURXLOOHW��3���%HUQDUGLQ��6���	�&DPRV��9��
��������7LPH�FRQVWUDLQWV�DQG�UHVRXUFH�VKDULQJ�
LQ�DGXOWV
�ZRUNLQJ�PHPRU\�VSDQV� -RXUQDO�RI�
([SHULPHQWDO�3V\FKRORJ\��*HQHUDO� ����������
-���� 

%HOO��'��-����������%DODQFLQJ�EUHDGWK�DQG��������
VSHFLDOL]HG�WUDLQLQJ�LQ�GRFWRUDO�HGXFDWLRQ��
+RZ�FDQ�ZH�GR�LW�HIIHFWLYHO\"�&OLQLFDO�������
3V\FKRORJ\��6FLHQFH�DQG�3UDFWLFH�������������
���-���� 

%HUWUDP��5��0����������3URJUDP�LPSOHPHQWDWLRQ�
IUDPHZRUNV��(QF\FORSHGLD�RI�6RFLDO�:RUN��
5HWULHYHG�IURP�KWWSV���R[IRUGUH�FRP�
VRFLDOZRUN�YLHZ���������
DFUHIRUH������������������������DFUHIRUH-
�������������-H-����� 

%OXPH��%��'���)RUG��-��.���%DOGZLQ��7��7���	�
+XDQJ��-��/����������7UDQVIHU�RI�WUDLQLQJ��$�
PHWD-DQDO\WLF�UHYLHZ��-RXUQDO�RI�0DQDJHPHQW��
�����������-����� 

%URDG��0��/���	�1HZVWURP��-��:��
������� 7UDQVIHU�RI�WUDLQLQJ��$FWLRQ-SDFNHG�
VWUDWHJLHV�WR�HQVXUH�KLJK�SD\RII�IURP�WUDLQLQJ�
LQYHVWPHQWV��5HDGLQJ��0$��&RUSRUDWH�DQG�
3URIHVVLRQDO�3XEOLVKLQJ�*URXS��$GGLVRQ-
:HVOH\�3XEOLVKLQJ�&R� 

&KRL��-��,���	�+DQQDILQ��0����������6LWXDWHG����
FRJQLWLRQ�DQG�OHDUQLQJ�HQYLURQPHQWV��5ROHV��
VWUXFWXUHV��DQG�LPSOLFDWLRQV�IRU�GHVLJQ�������
(GXFDWLRQDO�7HFKQRORJ\�5HVHDUFK�DQG�������
'HYHORSPHQW�����������-��� 

&ODUN��5��(��	�9RRJHO��$����������7UDQVIHU�RI�
WUDLQLQJ�SULQFLSOHV�IRU�LQVWUXFWLRQDO�GHVLJQ��
(GXFDWLRQDO�7HFKQRORJ\�5HVHDUFK�DQG�������
'HYHORSPHQW������������-���� 

&RQFHLomR��6��&���-RKDQLQJVPHLU��6���&ROE\��+���	�
*RUGRQ��-����������)DPLO\�FDUHJLYHUV�DV�OD\�
WUDLQHUV��3HUFHSWLRQV�RI�OHDUQLQJ�DQG�WKH������
HODWLRQVKLS�EHWZHHQ�OLIH�H[SHULHQFH�DQG����
OHDUQLQJ� $GXOW�/HDUQLQJ� ����������-����� 

&UHVZHOO��-��:����������4XDOLWDWLYH�LQTXLU\�DQG�
UHVHDUFK�GHVLJQ��&KRRVLQJ�DPRQJ�ILYH�������
DSSURDFKHV��/RV�$QJHOHV��&$��6DJH� 

'DOH\��%��-����������/HDUQLQJ�LQ�SURIHVVLRQDO�
SUDFWLFH� 1HZ�'LUHFWLRQV�IRU�$GXOW�DQG������
&RQWLQXLQJ�(GXFDWLRQ� ������������-��� 

'LYLVLRQ�RI�0HQWDO�+HDOWK�	�$GGLFWLRQ��'0+$���
��������&$16�$16$�VWDWLVWLFV��,QGLDQDSROLV��
,1��,QGLDQD�)DPLO\�	�6RFLDO�6HUYLFHV��������
$GPLQLVWUDWLRQ��'LYLVLRQ�RI�0HQWDO�+HDOWK�	�
$GGLFWLRQ� 

(JJHQ��3���	�.DXFKDN��'����������(GXFDWLRQDO�
SV\FKRORJ\��8SSHU�6DGGOH�5LYHU��1-��0HUULOO� 

)L[VHQ��'��/���%ODVp��.��$���1DRRP��6��)���	���
:DOODFH��)����������&RUH�LPSOHPHQWDWLRQ���
FRPSRQHQWV��5HVHDUFK�RQ�6RFLDO�:RUN�����
3UDFWLFH������������-������ 

*DUGQHU��%��6���	�.RUWK��6��-����������&ODVVURRP�
VWUDWHJLHV�WKDW�IDFLOLWDWH�WUDQVIHU�RI�OHDUQLQJ�WR�
WKH�ZRUNSODFH� ,QQRYDWLYH�+LJKHU����������������
(GXFDWLRQ� ���������-��� 

+DUULV��6���/RZHU\-0RRUH��+���	�)DUURZ��9��
��������([WHQGLQJ�WUDQVIHU�RI�OHDUQLQJ�WKHRU\�
WR�WUDQVIRUPDWLYH�OHDUQLQJ�WKHRU\��$�PRGHO�IRU�
SURPRWLQJ�WHDFKHU�OHDGHUVKLS��7KHRU\�LQWR�
3UDFWLFH������������-���� 

+XWFKLQV��+��0���	�%XUNH��/��$�����������������
,GHQWLI\LQJ�WUDLQHUV
�NQRZOHGJH�RI�WUDLQLQJ�
WUDQVIHU�UHVHDUFK�ILQGLQJV–FORVLQJ�WKH�JDS���
EHWZHHQ�UHVHDUFK�DQG�SUDFWLFH��,QWHUQDWLRQDO�
-RXUQDO�RI�7UDLQLQJ�DQG�'HYHORSPHQW���������
���-���� 

,VUDHO��1����������7&20�UHSRUW�VXLWH��0LQLPXP�
VWDQGDUGV�IRU�YHQGRUV�DQG�V\VWHPV��&KLFDJR��
,/��3UDHG�)RXQGDWLRQ� 

-HUDUGL��.���6RODQ��/���'H%ODVLR��'���2¶7RROH��-���
:KLWH��&���<DX��&������.OHLQ��0��'����������
(YDOXDWLQJ�WKH�LPSDFW�RI�LQWHUDFWLYH�DQG����
HQWHUWDLQLQJ�HGXFDWLRQDO�FRQIHUHQFHV����������
3HUVSHFWLYHV�RQ�0HGLFDO�(GXFDWLRQ�����-����
���–���� 

.LUNSDWULFN��'���/����������(YDOXDWLQJ�WUDLQLQJ�
SURJUDPV��7KH�IRXU�OHYHOV��6DQ�)UDQFLVFR��&$��
%HUUHWW-.RHKOHU�3XEOLVKHUV�� 

.QRZOHV��0��6����������7KH�PRGHUQ�SUDFWLFH�RI�
DGXOW�HGXFDWLRQ��)URP�SHGDJRJ\�WR������������
DQGUDJRJ\��1HZ�<RUN��1<��&DPEULGJH�
%RRNV�� 

.QRZOHV��0��6��������� $QGUDJRJ\�LQ�DFWLRQ��6DQ�
)UDQFLVFR��&$��-RVVH\-%DVV�3XEOLVKHUV� 

.QRZOHV��0��6�����������7KH�DGXOW�OHDUQHU��$�
QHJOHFWHG�VSHFLHV��+RXVWRQ��7;��*XOI���������
3XEOLFDWLRQ�&RPSDQ\� 

.QRZOHV��0��6���+ROWRQ��(��)���	�6ZDQVRQ��5��$��
��������7KH�DGXOW�OHDUQHU��7KH�GHILQLWLYH����
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3HUFHSWLRQV�RI�3ROLFH�LQ�1HLJKERUKRRGV�5HFHLYLQJ�&RPPXQLW\-2ULHQWHG�3ROLFLQJ�6HUYLFHV 

FODVVLF�LQ�DGXOW�HGXFDWLRQ�DQG�KXPDQ�UHVRXUFH�
GHYHORSPHQW��PDQDJLQJ�FXOWXUDO�GLIIHUHQFHV���
1HZ�<RUN��1<��5RXWOHGJH���� 

.LUVFKQHU��'���	�:KLWVRQ��-����������6LWXDWHG�
FRJQLWLRQ��6RFLDO��VHPLRWLF��DQG�SV\FKRORJLFDO�
SHUVSHFWLYHV��0DKZDK��1-��/DZUHQFH�(UOEDXP�
$VVRFLDWHV� 

/DYH��-���	�:HQJHU��(����������6LWXDWHG�OHDUQLQJ��
/HJLWLPDWH�SHULSKHUDO�SDUWLFLSDWLRQ�����������
&DPEULGJH��(QJODQG��&DPEULGJH�8QLYHUVLW\�
3UHVV�� 

/LP��'��+���	�0RUULV��0��/����������,QIOXHQFH�RI�
WUDLQHH�FKDUDFWHULVWLFV��LQVWUXFWLRQDO������������
VDWLVIDFWLRQ��DQG�RUJDQL]DWLRQDO�FOLPDWH�RQ�
SHUFHLYHG�OHDUQLQJ�DQG�WUDLQLQJ�WUDQVIHU�����
+XPDQ�5HVRXUFH�'HYHORSPHQW�4XDUWHUO\����
�������-���� 

/XFD�6XJDZDUD��&���&DUOVRQ��-���0DNNL�$ODPGDUL��
6���	 9XNRYL -ÊRYL ��6� �������-XO\��� 
,QWHUQDWLRQDO�VHUYLFH�OHDUQLQJ�LQ�SRVW-ZDU���
&URDWLD��&DSDFLW\�EXLOGLQJ�IRU�VRFLDO�ZRUN�
SURIHVVLRQ��2UDO�SUHVHQWDWLRQ�DW���WK�%LHQQDOH�
,QWHUQDWLRQDO�&RQVRUWLXP IRU�6RFLDO�����������
'HYHORSPHQW��,&6'��6\PSRVLXP��=DJUHE��
&URDWLD�  

/\RQV��-��6����������&RPPXQLPHWULFV��$��������FRP�
PXQLFDWLRQ�V\VWHP�RI�PHDVXUHPHQW�LQ�KXPDQ�
VHUYLFH�V\VWHPV��1HZ�<RUN��1<��6SULQJHU�� 

/\RQV��-��6��	�:HLQHU��'��$����������%HKDYLRUDO�
KHDOWK�FDUH��$VVHVVPHQW��VHUYLFH�SODQQLQJ��DQG�
WRWDO�FOLQLFDO�RXWFRPH�PDQDJHPHQW��.LQJVWRQ��
1-��&LYLF�5HVHDUFK�,QVWLWXWH�� 

0DNNL�$ODPGDUL��6���	�-DODLHSRXU��+��5����������
$�FRPSDUDWLYH�FRQWHQW�DQDO\VLV�RI��QG�DQG��UG�
JUDGHV�RI�HOHPHQWDU\�VFKRRO¶V�3HUVLDQ��������
OLWHUDWXUH�FRXUVH�ERRNV�RI������DQG������ZLWK�
UHJDUG�WR�FLYLO�EHKDYLRU�HOHPHQWV��-RXUQDO�RI�
&XUULFXOXP�6WXGLHV�����������-���� 

0DNNL�$ODPGDUL��6��0���:DOWRQ��%��$���	���
0R\QLKDQ��6���������1RYHPEHU��  
6SHFLDOL]DWLRQ�DQG�WLPH��7ZR�FRUH�SULQFLSOHV�
IRU�DGXOW�OHDUQLQJ��:DYHV�RI�&KDQJH��2FHDQV�
RI�2SSRUWXQLW\�&RQIHUHQFH��6DQ�'LHJR��&$��
&RXQFLO�IRU�$GXOW�DQG�([SHULHQWLDO�/HDUQLQJ�
�&$(/��� 

0DNNL�$ODPGDUL��6���+DKQ��7��:���3ULFH��0��)���	�
6WXGHU��0��/����������3HUFHSWLRQV�RI�,838,�
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6HUYLFH�DQG�/HDUQLQJ�IDFXOW\�VWDII��������������
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0DOHW��/���5H\QDXG��0���/ORUFD��3��0���	������
)DOLVVDUG��%����������,PSDFW�RI�SUDFWLWLRQHU
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WUDLQLQJ�LQ�WKH�PDQDJHPHQW�RI�DOFRKRO���������
GHSHQGHQFH��$�TXDVL-H[SHULPHQWDO���-PRQWK�
IROORZ-XS�VWXG\��6XEVWDQFH�$EXVH�7UHDWPHQW��
3UHYHQWLRQ��DQG�3ROLF\���������-��� 

0F'HUPRWW��'���7ULFNHU��5���	�)DUKD��1����������
7KH�HIIHFWV�RI�VSHFLDOL]HG�WUDLQLQJ�LQ�DOFRKRO�
LQIRUPDWLRQ�IRU�FRXQVHOLQJ�VWXGHQWV��-RXUQDO�
RI�'UXJ�(GXFDWLRQ�����������-��� 

0HUULDP��6��%����������7KH�FKDQJLQJ�ODQGVFDSH�RI�
DGXOW�OHDUQLQJ�WKHRU\��,Q�-��&RPLQJV��%������
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SROLF\��DQG�SUDFWLFH��SS�����-������1HZ�<RUN��
1<��5RXWOHGJH� 
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3XEOLVKHUV� 

0LVNR��-����������7UDQVIHU��8VLQJ�OHDUQLQJ�LQ�QHZ�
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IRU�9RFDWLRQDO�(GXFDWLRQ�5HVHDUFK� 

2PDU��0���*HUHLQ��1���7DULQ��(���%XWFKHU��&���
3HDUVRQ��6���	�+HLGDUL��*����������7UDLQLQJ�
HYDOXDWLRQ��$�FDVH�VWXG\�RI�WUDLQLQJ�,UDQLDQ�
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+HDOWK����������-��� 
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LQIOXHQFLQJ�DGXOW�OHDUQHUV
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5D\��0��/���:LOVRQ��0��0���:DQGHUVPDQ��$���
0H\HUV��'��&���	�.DW]��-����������8VLQJ�D�
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5RELQVRQ��-���*RRN��6���<XHQ��+��3���0F*RUU\��3��
'���	�<XQJ��$��5����������0DQDJLQJ����������
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HYDOXDWLRQ�RI�D�WUDLQLQJ�SURJUDP�GHYHORSHG�IRU�
VFKRRO�ZHOIDUH�VWDII�XVLQJ�D�ORQJLWXGLQDO����
UHVHDUFK�GHVLJQ��%0&�3V\FKLDWU\����������-��� 
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6DORPRQ��*���	�3HUNLQV��'��1����������/HDUQLQJ�
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'���	�.DYDQDJK��0��-����������7KH�HIIHFWV�RI�
WUDLQLQJ�GHVLJQ��LQGLYLGXDO�FKDUDFWHULVWLFV�DQG�
ZRUN�HQYLURQPHQW�RQ�WUDQVIHU�RI�WUDLQLQJ���
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��VW $QQXDO�66:5�&RQIHUHQFH��1HZ�2UOHDQV��
/$��6RFLHW\�IRU�6RFLDO�:RUN�DQG�5HVHDUFK� 

:DOWRQ��%�$��	�0R\QLKDQ��6�������E��-XO\��  
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