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3UDFWLFH�LQ�(�/HDUQLQJ�
�
6WHSKHQ�0DUVKDOO� � ��
&HQWUH�IRU�$FDGHPLF�'HYHORSPHQW��
9LFWRULD�8QLYHUVLW\�RI�:HOOLQJWRQ��
�

(�OHDUQLQJ�LV�D�FRPSOH[�HQGHDYRU�ZKLFK�SUHVHQWV�VLJQLILFDQW�FKDOOHQJHV�DV�WKH�VFDOH�DQG�
FRPSOH[LW\�RI�GLIIHUHQW�WHFKQRORJLHV�DQG�SHGDJRJLFDO�PRGHOV�JURZV��7KH�H�OHDUQLQJ�0DWXULW\�
0RGHO�LV�D�TXDOLW\�IUDPHZRUN�DLPHG�DW�KHOSLQJ�HGXFDWLRQDO�LQVWLWXWLRQV�HQJDJH�ZLWK�WKLV�
FRPSOH[LW\�ERWK�E\�XQGHUVWDQGLQJ�WKH�VWDWH�RI�WKHLU�FXUUHQW�RUJDQL]DWLRQDO�H�OHDUQLQJ�FDSDELOLW\��
EXW�DOVR�E\�SURYLGLQJ�WRROV�DLPHG�DW�V\VWHPDWLFDOO\�LPSURYLQJ�WKDW�FDSDELOLW\��7KH�H00�
IUDPHZRUN�LQFOXGHV�DQ�H[WHQVLYH�ERG\�RI�LQIRUPDWLRQ�GUDZQ�IURP�WKH�OLWHUDWXUH�EXW�LV�DOVR�
LQWHQGHG�WR�KHOS�LGHQWLI\�XVHIXO�H[DPSOHV�IURP�GLIIHUHQW�LQVWLWXWLRQV�VR�WKHVH�FDQ�LQIRUP�RWKHU�
RUJDQL]DWLRQ�VHHNLQJ�LGHDV�IRU�WKHLU�RZQ�VLWXDWLRQ��7KLV�SDSHU�GHVFULEHV�D�QXPEHU�RI�VXFK�
H[DPSOHV�RI�JRRG�SUDFWLFH�LGHQWLILHG�DV�SDUW�RI�DQ�RQJRLQJ�SURMHFW�DSSO\LQJ�WKH�H00�WR�$XVWUDOLDQ�
XQLYHUVLWLHV��DQG�VLJQDOV�WKH�SRWHQWLDO�RXWFRPHV�SRVVLEOH�IURP�D�PRUH�FRPSOHWH�VDPSOH�LQ�WKH�
IXWXUH��
�
.H\ZRUGV��H�OHDUQLQJ�PDWXULW\�PRGHO��H00��TXDOLW\�
�

,QWURGXFWLRQ�
�
5HFHQW�LQWHUHVW�LQ�ODUJH�VFDOH�H�OHDUQLQJ�VSDUNHG�E\�WKH�0DVVLYH�2SHQ�2QOLQH�&RXUVH��022&��PRGHO�EHLQJ�
DGRSWHG�E\�D�QXPEHU�RI�SURPLQHQW�LQWHUQDWLRQDO�XQLYHUVLWLHV��&RUPLHU��������'DQLHO��������KDV�KLJKOLJKWHG�WKH�
FRPSOH[�QDWXUH�RI�WKH�VWUDWHJLF�DQG�HGXFDWLRQDO�FKRLFHV�IDFLQJ�DOO�XQLYHUVLWLHV��,Q�SDUW�WKH�FKDOOHQJH�DULVHV�IURP�
WKH�FRPSHWLQJ�QDWXUH�RI�WKH�IRUFHV�VKDSLQJ�KLJKHU�HGXFDWLRQ��ZKLFK�FDQ�EH�LPDJLQHG�DV�D�VHULHV�RI�VFDOHV�RU�D[HV�
LQ�D�PXOWLGLPHQVLRQDO�VSDFH��7KHVH�IRUFHV�DFW�RQ�WKH�RUJDQL]DWLRQ��DSSO\LQJ�VWUHVVHV�WKDW�FDQ�VXVWDLQ�FROOHFWLYH�
DFWLRQ�RU�ZHDNHQ�LW��$�SRVVLEOH�VHW�IRU�KLJKHU�HGXFDWLRQ�FRXOG�LQFOXGH��6SRUQ��������6KDWWRFN���������
��� 'HPRJUDSKLF�DQG�SROLWLFDO�FKDQJHV�GULYLQJ�WKH�VFDOH�RI�KLJKHU�HGXFDWLRQ��LQFOXGLQJ�LQFUHDVLQJ�JOREDOL]DWLRQ�

LQ�DOO�IRUPV�RI�FRPPHUFH��VSHFLILFDOO\�LQ�WKLV�FDVH�HGXFDWLRQ��
��� )LQDQFLDO�FKDOOHQJHV�DQG�FRQVWUDLQWV�ERWK�LQ�WHUPV�RI�DFFHVV�WR�UHVRXUFHV�EXW�DOVR�WKH�GLYHUVLW\�RI�WKH�VRXUFHV�

RI�UHYHQXH��IRU�RUJDQL]DWLRQV�DQG�DOVR�IRU�LQGLYLGXDOV��
��� 7KH�LPSRUWDQFH�RI�TXDOLILFDWLRQV�DQG�WKH�UROH�WKDW�WKH\�SOD\�LQ�VKDSLQJ�WKH�QDWXUH�RI�WKH�XQLYHUVLW\��
��� ,QWHUQDO�DQG�H[WHUQDO�VWDNHKROGHU�LQIOXHQFHV��0DQ\��YDULHG�DQG�RIWHQ�LQ�FRQIOLFW�ZLWK�HDFK�RWKHU��
��� 7HFKQRORJLFDO�LQQRYDWLRQ�LQWHJUDWLRQ��7KH�FKDOOHQJH�RI�XQGHUVWDQGLQJ�WKH�FRQWULEXWLRQ�WKDW�QHZ�WHFKQRORJLHV�

FDQ�PDNH�DQG�UHDOL]LQJ�WKRVH�RSSRUWXQLWLHV�LQ�D�FRPSOH[�RUJDQL]DWLRQ��
��� 7KH�2SHQ�DJHQGD��:LOH\�	�1HOVRQ��������6WDOOPDQ���������ZLWK�FKDQJLQJ�PRGHOV�RI�LQIRUPDWLRQ�XVH�DQG�

RZQHUVKLS�UHIOHFWLQJ�WKH�ORZ�FRVW�RI�GXSOLFDWLQJ�GLJLWDO�JRRGV�DQG�D�UHDFWLRQ�DJDLQVW�FRPPHUFLDO�LQWHOOHFWXDO�
SURSHUW\�DQG�RZQHUVKLS�EHKDYLRUV��

�
,Q�WKH�IDFH�RI�WKHVH�FKDOOHQJHV��WKH�PDLQWHQDQFH�RI�DQ�HIIHFWLYH�WHFKQRORJ\�LQIUDVWUXFWXUH�UHPDLQV�D�NH\�VWUDWHJLF�
IRFXV�IRU�XQLYHUVLW\�OHDGHUV��EXW�LW�LV�OHVV�FOHDU�WKDW�WKH\�DUH�VHHLQJ�D�SRVLWLYH�UHVSRQVH�IURP�PDQ\�DFDGHPLFV�
�$OOHQ�	�6HDPDQ��������0F&DUWK\�	�6DPRUV���������6RPH�\HDUV�DJR��7D\ORU��������REVHUYHG�WKDW�WKH�
FKDOOHQJH�IDFLQJ�XQLYHUVLWLHV�LQQRYDWLQJ�ZLWK�WHFKQRORJ\�LV�WKH�H[HFXWLRQ�RI�WKH�FKDQJH��7KH�TXDOLWLHV�RI�
RUJDQL]DWLRQDO�HQJDJHPHQW�ZLWK�WHFKQRORJ\�GLVFULPLQDWH�EHWZHHQ�RUJDQL]DWLRQV�UHDFWLQJ�WR�WKHLU�HQYLURQPHQW�
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DQG�WKRVH�WKDW�DUH�OHDGLQJ�DQG�VKDSLQJ�LW��&DUU��������+DPHO�	�9lOLNDQJDV��������+DJHO��%URZQ�	�'DYLVRQ��
��������
�
4XDOLW\�LQ�KLJKHU�HGXFDWLRQ�LV��KRZHYHU��D�FRPSOH[�DUHD�ZLWK�D�KLJKO\�SROLWLFL]HG�PL[�RI�DSSURDFKHV�DQG�
PHDVXUHV�XVHG�WR�DVVHVV�GLIIHUHQW�DVSHFWV�RI�LQVWLWXWLRQDO�ZRUN��0DQ\�RI�WKH�TXDOLW\�PHDVXUHV�XVHG�LQ�
FRPPHUFLDO�FRQWH[WV�KDYH�SURYHG�SUREOHPDWLF�ZKHQ�DSSOLHG�WR�KLJKHU�HGXFDWLRQ��.RFK��������4XLQQ��/HPD\��
/DUVHQ�	�-RKQVRQ��������DQG�TXDOLW\�LV�PRUH�RIWHQ�WKDQ�QRW�GHILQHG�E\�DVVXUDQFH�DQG�DFFUHGLWDWLRQ�DFWLYLWLHV��
ZKLFK�KDYH�TXHVWLRQDEOH�YDOXH��&KDOPHUV�������*LEEV�������+pQDUG�������/DZ���������
�
7KH�H�OHDUQLQJ�0DWXULW\�0RGHO��H00��0DUVKDOO������D������E��LV�D�TXDOLW\�LPSURYHPHQW�IUDPHZRUN�GHVLJQHG�
WR�VXSSRUW�HGXFDWLRQDO�LQVWLWXWLRQV�LQWHUHVWHG�LQ�LPSURYLQJ�WKHLU�RUJDQL]DWLRQDO�FDSDELOLW\�WR�XVH�WHFKQRORJ\�LQ�
OHDUQLQJ�DQG�WHDFKLQJ�LQ�D�FRPSOH[�DQG�FKDQJLQJ�HQYLURQPHQW��7KH�PHDVXUHPHQW�IUDPHZRUN�LQFOXGHG�LQ�WKH�
H00�FDQ�EH�XVHG�IRU�EHQFKPDUNLQJ�SXUSRVHV�EXW�WKH�LQWHQWLRQ�IRU�GRLQJ�VR�LV�QRW�WR�UDQN�LQVWLWXWLRQV�RU�LGHQWLI\�
µZLQQHUV¶�RU�µORVHUV¶�EXW�UDWKHU�WR�VXSSRUW�FROODERUDWLRQ�E\�LQVWLWXWLRQV��7KLV�FROODERUDWLRQ�WDNHV�WZR�PDLQ�IRUPV��
LW�FDQ�EH�WKURXJK�MRLQW�EHQFKPDUNLQJ�SURMHFWV�XVLQJ�WKH�H00�WR�LGHQWLI\�FRPPRQ�DUHDV�QHHGLQJ�LPSURYHPHQW��
DQG�LW�FDQ�EH�WKURXJK�LQVWLWXWLRQV�VKDULQJ�H[DPSOHV�RI�WKHLU�H�OHDUQLQJ�DFWLYLWLHV�WKDW�FDQ�KHOS�RWKHU�LQVWLWXWLRQV�
H[SORUH�GLIIHUHQW�DOWHUQDWLYH�V\VWHPV�DQG�SURFHVVHV�ZLWK�WKH�JRDO�RI�LPSURYLQJ�WKH�H[SHULHQFH�RI�VWDII�DQG�
VWXGHQWV�DQG�VXSSRUWLQJ�WKH�DFKLHYHPHQW�RI�WKH�ZLGHU�RUJDQL]DWLRQDO�JRDOV�DQG�REMHFWLYHV��7KLV�LGHD�RI�
FROODERUDWLRQ�XQGHUOLHV�D�SLORW�VWXG\�H[SDQGLQJ�RQ�DQ�HDUOLHU�SURMHFW��0DUVKDOO���������ZKLFK�LV�SURJUHVVLYHO\�
DSSO\LQJ�WKH�H00�WR�D�VDPSOH�RI�$XVWUDOLDQ�XQLYHUVLWLHV��LGHDOO\�XOWLPDWHO\�D�FHQVXV�UDWKHU�WKDQ�MXVW�D�VDPSOH����
�
7KH�FXOWXUH�RI�SROLWLFDO�DQG�ILQDQFLDO�DFFRXQWDELOLW\�DQG�TXDOLW\�DVVXUDQFH�KDV�KDG�WKH�FRQVHTXHQFH�RI�PDNLQJ�
LQVWLWXWLRQDO�OHDGHUV�FDXWLRXV�LQ�WKHLU�XVH�RI�VXFK�LQIRUPDWLRQ��DQG�HYHQ�UHOXFWDQW�WR�EH�LGHQWLILHG�PRUH�WKDQ�DV�
UHTXLUHG�E\�VHFWRU�DJHQFLHV��7RROV�VXFK�DV�WKH�H00�SURYLGH�DQ�RSSRUWXQLW\�IRU�H[SORULQJ�LGHDV�RI�TXDOLW\�ZLWK�D�
IRFXV�RQ�LPSURYHPHQW��DQG�DQ�RSSRUWXQLW\�WR�PRYH�DZD\�IURP�DW�OHDVW�VRPH�DVSHFWV�RI�WKH�µOHDJXH�WDEOH¶�
PHQWDOLW\��7KH�H00�VXPPDULHV�RI�RUJDQLVDWLRQDO�FDSDELOLW\�DUH�MXVW�WKDW��VXPPDULHV��7KH�XVH�RI�FRORXU�DQG�WKH�
PDWUL[�RI�UHVXOWV��VXFK�DV�LQ�)LJXUH���EHORZ��UHVLVW�DWWHPSWV�WR�FUHDWH�VLPSOLVWLF��UDQNHG��OLVWV�DQG�LQVWHDG�
HQFRXUDJH�D�UHFRJQLWLRQ�RI�WKH�ULFK�FRPSOH[LW\�WKDW�LQIOXHQFHV�WKH�TXDOLW\�RI�H�OHDUQLQJ�LQ�ODUJH�LQVWLWXWLRQV��
%HKLQG�WKH�YLVXDOL]DWLRQ�WKHUH�LV�D�ULFK�GDWD�VHW�RI�HGXFDWLRQDO�DQG�RUJDQL]DWLRQDO�DFWLYLWLHV�WKDW�HPERG\�VSHFLILF�
DVSHFWV�RI�TXDOLW\�DQG�ZKLFK�FDQ�SURYLGH�PRGHOV�IRU�JXLGLQJ�LPSURYHPHQW�LQ�RWKHU�LQVWLWXWLRQV��8QOLNH�WKH�
VXPPDULHV��WKHVH�H[DPSOHV�RI�JRRG�SUDFWLFH�FDQQRW�EH�XVHG�IRU�SHUIRUPDQFH�PHDVXUHPHQWV�DQG�DFFRXQWDELOLW\�
E\�H[WHUQDO�DJHQFLHV�DQG�VR�ZH�FDQ��ZLWK�WKHLU�SHUPLVVLRQ��SURYLGH�GHWDLOV�RI�WKHVH�JRRG�SUDFWLFHV�LQ�WKHLU�IXOO�
LQVWLWXWLRQDO�FRQWH[W��
�
7KLV�SDSHU�GHVFULEHV�SURJUHVV�WR�GDWH�LQ�WKH�SURMHFW��LGHQWLI\LQJ�JRRG�SUDFWLFHV�DQG�FKDOOHQJHV�WKDW�DUH�DOUHDG\�
HYLGHQW��DQG�VLJQDOV�WKH�SRWHQWLDO�RXWFRPHV�SRVVLEOH�IURP�D�PRUH�FRPSOHWH�VDPSOH�LQ�WKH�IXWXUH��
�
0HWKRGRORJ\�
�
7KH�SURMHFW�FRPPHQFHG�ZLWK�D�H00�DVVHVVPHQW�RI�HDFK�SDUWLFLSDWLQJ�LQVWLWXWLRQ��7KH�H00�FDSDELOLW\�
DVVHVVPHQWV�ZHUH�GRQH�ZLWK�WKH�H00�YHUVLRQ�����SUDFWLFHV�DQG�SURFHVVHV�RXWOLQHG�LQ�0DUVKDOO������E���$�EULHI�
VXPPDU\�RI�WKH�DVVHVVPHQW�SURFHVV�LV�SURYLGHG�KHUH��PRUH�H[WHQVLYH�GHWDLO�RI�WKH�DSSOLFDWLRQ�RI�WKH�H00�LV�
DYDLODEOH�LQ�WKH�OLWHUDWXUH��0DUVKDOO������D������E������������������D���7KH�H00�DVVHVVPHQWV�FRQGXFWHG�WR�
GDWH�SURYLGH�HDFK�LQGLYLGXDO�LQVWLWXWLRQ�ZLWK�GHWDLOHG�LQIRUPDWLRQ�RQ�WKHLU�H�OHDUQLQJ�FDSDELOLW\��7KH\�DOVR�
SURYLGH�WKH�RSSRUWXQLW\�WR�LGHQWLI\�H[DPSOHV�RI�JRRG�SUDFWLFH�DV�ZHOO�DV�RSSRUWXQLWLHV�IRU�LPSURYHPHQW�WKDW�DUH�
FRPPRQ�WR�DOO�LQVWLWXWLRQV���
�
,Q�XQGHUWDNLQJ�WKLV�DQDO\VLV�D�IHZ�FDYHDWV�VKRXOG�EH�QRWHG��)LUVWO\��WKH�HWKLFV�DSSURYDO�FRQGLWLRQV�DSSO\LQJ�WR�
WKLV�UHVHDUFK�PHDQ�WKDW�ZKLFK�DVVHVVPHQW�UHODWHV�WR�ZKLFK�LQVWLWXWLRQ�PXVW�EH�NHSW�FRQILGHQWLDO��7KH�LQVWLWXWLRQV�
LGHQWLILHG�LQ�WKLV�SDSHU�KDYH�FRQVHQWHG�WR�EHLQJ�LGHQWLILHG�DV�SDUWLFLSDQWV��EXW�FDUH�KDV�EHHQ�WDNHQ�WR�HQVXUH�WKDW�
LW�LV�QRW�SRVVLEOH�WR�DVVRFLDWH�D�JLYHQ�DVVHVVPHQW�ZLWK�D�VSHFLILF�LQVWLWXWLRQ��7KH�JRRG�SUDFWLFH�H[DPSOHV�JLYHQ�
EHORZ�VKRXOG�QRW�EH�VHHQ�DV�GLUHFWO\�LQGLFDWLQJ�FDSDELOLW\�LQ�WKH�H00�DV�WKH\�FRQVWLWXWH�RQO\�SDUW�RI�WKH�
HYLGHQFH�XVHG�WR�PDNH�DVVHVVPHQWV���$�FRPPRQ�H[SHULHQFH�ZKHQ�FRQGXFWLQJ�H00�DVVHVVPHQWV�LV�WR�VHH�
H[DPSOHV�RI�JRRG�SUDFWLFH�LQ�VSHFLILF�XQLWV��EXW�WR�QRW�VHH�WKDW�UHFRJQL]HG�DQG�DGRSWHG�PRUH�ZLGHO\�LQ�WKH�
LQVWLWXWLRQ��)LQDOO\��WKH�VDPSOH�RI�XQLYHUVLWLHV�DVVHVVHG�FDQQRW�EH�GHVFULEHG�DV�IXOO\�UHSUHVHQWDWLYH�RI�WKH�
GLYHUVLW\�DQG�UDQJH�RI�SUDFWLFH�LQWHUQDWLRQDOO\��&RQVHTXHQWO\��WKH�H[DPSOHV�JLYHQ�EHORZ�PD\�EH�JRRG�SUDFWLFH�
EXW�FDQQRW�EH�GHVFULEHG�DV�EHVW�SUDFWLFH��ZKHWKHU�RU�QRW�µEHVW�SUDFWLFH¶�FDQ�HYHU�EH�PHDQLQJIXOO\�LGHQWLILHG�LV�
DQRWKHU�TXHVWLRQ�HQWLUHO\���7KH�H00�SURMHFW�DVSLUHV�WR�FROOHFW�D�PRUH�FRPSOHWH�VDPSOH�RI�$XVWUDOLDQ�
XQLYHUVLWLHV�EXW�WKLV�LV�GHSHQGHQW�RQ�LQVWLWXWLRQDO�ZLOOLQJQHVV�WR�SDUWLFLSDWH�DQG�WKH�WLPH�QHHGHG�WR�FRPSOHWH�WKH�
DVVHVVPHQWV��



�

��WK�DVFLOLWH�&RQIHUHQFH������3URFHHGLQJV� � 3DJH�����

�
(WKLFV�DSSURYDO�WR�XQGHUWDNH�WKLV�UHVHDUFK�ZDV�REWDLQHG�IURP�WKH�9LFWRULD�8QLYHUVLW\�RI�:HOOLQJWRQ�+XPDQ�
(WKLFV�&RPPLWWHH��$SSURYDOV��������������������������DQG�����������DQG�DOVR�IURP�HDFK�SDUWLFLSDWLQJ�
LQVWLWXWLRQ��
�
5HVXOWV�
�
2YHUYLHZ�RI�WKH�H00�DVVHVVPHQWV�
�
$�WRWDO�RI�HLJKW�$XVWUDOLDQ�XQLYHUVLW\�DVVHVVPHQWV�KDYH�EHHQ�FRPSOHWHG�RYHU�WKH�ODVW�\HDU��7KH�DVVHVVPHQWV�DUH�
VXPPDUL]HG�LQ�)LJXUH����ZLWK�WKH�UHVXOWV�IURP�WKH�HLJKW�QHZ�DVVHVVPHQWV�FRPSDUHG�WR�D�VHOHFWLRQ�RI�RWKHU�
LQWHUQDWLRQDO�XQLYHUVLWLHV�SURYLGHG�DV�UHIHUHQFH�SRLQWV��0DUVKDOO������D������E����
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�
�

)LJXUH����$XVWUDOLDQ�XQLYHUVLW\�H00�DVVHVVPHQWV��VDPSOH�RI�RWKHU�XQLYHUVLWLHV�SURYLGHG�DV�FRQWH[W��
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/RRNLQJ�DW�WKH�UHVXOWV�LQ�)LJXUH����VRPH�JHQHUDO�REVHUYDWLRQV�FDQ�EH�PDGH��7KH�FDSDELOLWLHV�DVVHVVHG�IRU�WKH�
$XVWUDOLDQ�XQLYHUVLWLHV�JHQHUDOO\�VLW�LQ�WKH�PLG�UDQJH�ZLWK�QR�XQLYHUVLW\�DV�ZHDN�DV�8QLYHUVLW\�8.�$�EXW�QRQH�DV�
FDSDEOH�DV�8.�%��D�VSHFLDOLVW�GLVWDQFH�SURYLGHU�ZLGHO\�UHJDUGHG�DV�DPRQJ�WKH�EHVW�LQ�WKH�ZRUOG�DW�RQOLQH�
HGXFDWLRQ���8QLYHUVLWLHV�$86�%�DQG�$86�&�GHPRQVWUDWH�WKH�VWURQJHVW�RYHUDOO�FDSDELOLW\��ZLWK�VWURQJ��GDUN��
DVVHVVPHQWV�IRU�WKH�'HOLYHU\��3ODQQLQJ�DQG�'HILQLWLRQ�GLPHQVLRQV�RI�PRVW�SURFHVVHV��+RZHYHU��HYHQ�WKHVH�
LQVWLWXWLRQV�VKDUH�ZHDNQHVVHV�ZLWK�PRVW�RI�WKH�RWKHU�LQVWLWXWLRQV��$OO�RI�WKH�LQVWLWXWLRQV�DVVHVVHG�DUH�ZHDN�LQ�WKH�
0DQDJHPHQW�GLPHQVLRQ�DQG�DOVR�LQ�WKH�(YDOXDWLRQ�SURFHVV�DUHD��7KLV�UHIOHFWV�WKH�VRPHZKDW�VXUSULVLQJ�ODFN�RI�
V\VWHPV�DQDO\]LQJ�WKH�LPSDFW�RI�WHFKQRORJ\�RQ�VWXGHQW�OHDUQLQJ�DQG�VWDII�WHDFKLQJ�DFWLYLWLHV��7KLV�ODFN�LV�
VXUSULVLQJ�DV�WKHUH�LV�D�VWURQJ�IRFXV�RQ�SHUIRUPDQFH�UHSRUWLQJ�DQG�PDQDJHPHQW�V\VWHPV�DSSDUHQW�LQ�WKH�
$XVWUDOLDQ�LQVWLWXWLRQV�EXW�WKHVH�DUH�QRW�GLUHFWHG�DW�LPSURYLQJ�WKH�RXWFRPHV�PHDVXUHG�E\�WKH�H00��
�
2WKHU�VKDUHG�ZHDNQHVVHV�LQFOXGH�SURFHVV�'��³(�OHDUQLQJ�UHVRXUFHV�DUH�GHVLJQHG�DQG�PDQDJHG�WR�PD[LPLVH�
UHXVH´�ZKHUH�PRVW�XQLYHUVLWLHV�ZHUH�IRXQG�WR�KDYH�PLQLPDO�HQJDJHPHQW�ZLWK�UHXVH��SURFHVV�/��³6WXGHQWV�DUH�
SURYLGHG�ZLWK�H�OHDUQLQJ�VNLOO�GHYHORSPHQW´�FKDUDFWHUL]HG�E\�D�IRFXV�RQ�WHFKQLFDO�VXSSRUW�UDWKHU�WKDQ�
SHGDJRJLFDO��DQG�SURFHVVHV�2��DQG�2���UHIOHFWLQJ�WKH�ODFN�RI�LQIRUPDWLRQ�IRU�VWXGHQWV�KHOSLQJ�WKHP�SUHSDUH�IRU�
WKH�XVH�RI�WHFKQRORJ\�LQ�WKHLU�VWXGLHV��
�
7KHVH�ZHDNQHVVHV�DUH�QRW�OLPLWHG�WR�WKH�$XVWUDOLDQ�XQLYHUVLWLHV�ZKRVH�DVVHVVPHQWV�DUH�UHSRUWHG�KHUH��0DUVKDOO��
�������7KH\�DSSHDU�WR�UHIOHFW�FRPPRQ�FKDOOHQJHV�IDFHG�E\�PDQ\�HGXFDWLRQDO�LQVWLWXWLRQV��QRW�MXVW�XQLYHUVLWLHV�
�1HDO�	�0DUVKDOO��������6HUR���������2QH�RI�WKH�JRDOV�RI�WKH�H00�LV�WR�LGHQWLI\�SRVVLEOH�LGHDV�IRU�DGGUHVVLQJ�
WKHVH�DQG�RWKHU�ZHDNQHVVHV��H[HPSODUV�RI�RUJDQL]DWLRQDO�DFWLYLWLHV�WKDW�FDQ�EH�XVHG�WR�JXLGH�LPSURYHPHQWV�PRUH�
ZLGHO\��7KH�VXPPDU\�DVVHVVPHQWV�LQ�)LJXUH���UHSUHVHQW�WKH�RYHUYLHZ�RI�MXGJPHQWV�PDGH�DJDLQVW�QHDUO\�����
SUDFWLFH�VWDWHPHQWV�UHIHUHQFLQJ�D�VXEVWDQWLDO�HYLGHQFH�EDVH�RI�LQGLYLGXDO�FRXUVHV��LQVWLWXWLRQDO�GRFXPHQWDWLRQ�
DQG�LQWHUYLHZV��:KLOH�WKLV�YLVXDOL]DWLRQ�KHOSV�LQVWLWXWLRQV�IRFXV�RQWR�SULRULW\�DUHDV�IRU�LPSURYHPHQW��WKLV�
RYHUYLHZ�DOVR�REVFXUHV�WKH�RXWOLHUV�WKDW�GHPRQVWUDWH�SODXVLEOH�DQG�VXFFHVVIXO�ZD\V�RI�LPSURYLQJ�DVSHFWV�RI�H�
OHDUQLQJ��PDQ\�RI�ZKLFK�DUH�VR�VSHFLILF�RU�RSHUDWLRQDO�LQ�VFRSH�DV�WR�QHYHU�ZDUUDQW�VXEVWDQWLDO�LQYHVWLJDWLRQ�DQG�
HPSLULFDO�DQDO\VLV�E\�VFKRODUV��,Q�WKH�QH[W�VHFWLRQ�D�QXPEHU�RI�VXFK�H[HPSODUV�LGHQWLILHG�LQ�WKH�FXUUHQW�SURMHFW�
DUH�H[SORUHG�LQ�WKH�KRSH�WKDW�WKHVH�ZLOO�VWLPXODWH�ZLGHU�XSWDNH�RI�VXFK�LGHDV�HYHQ�LQ�WKH�DEVHQFH�RI�VXEVWDQWLYH�
HYLGHQFH�EDVHV�MXVWLI\LQJ�HDFK�VPDOO�LPSURYHPHQW��
�
6HHNLQJ�H[DPSOHV�RI�JRRG�SUDFWLFH�
7KLV�VHFWLRQ�SUHVHQWV�VHYHUDO�H[DPSOHV�RI�JRRG�SUDFWLFH�KLJKOLJKWHG�GXULQJ�WKLV�SURMHFW��,Q�GHVFULELQJ�WKHVH�DV�
µJRRG¶�LW�VKRXOG�EH�FOHDU�WKDW�WKLV�MXGJPHQW�LV�RQ�WKH�EDVLV�RI�WKH�SUDFWLFHV�LGHQWLILHG�LQ�WKH�H00�UDWKHU�WKDQ�DV�D�
UHVXOW�RI�DQ�H[KDXVWLYH�DQG�HPSLULFDO�PHDVXUHPHQW�RI�H[FHOOHQFH��7KHVH�VKRXOG�EH�VHHQ�DV�LGHDV�WR�VWLPXODWH�
HQJDJHPHQW�DQG�LPSURYHPHQW��KHXULVWLFV�UDWKHU�WKDQ�VWDQGDUGV��$Q�RQJRLQJ�SUREOHP�LQ�WKH�ILHOG�LV�
GHPRQVWUDWLQJ�WKDW�FDSDELOLW\�PHDVXUHG�E\�D�YDULHW\�RI�WRROV��LQFOXGLQJ�WKH�H00��UHIOHFWV�D�UHDO�DQG�
FRQVHTXHQWLDO�DVSHFW�RI�DQ�RUJDQL]DWLRQ¶V�DELOLW\�WR�EH�VXFFHVVIXO��,W�PD\�RQO\�EH�SRVVLEOH�HYHU�WR�GHPRQVWUDWH�
WKDW�WKH�SURFHVV�RI�HQJDJHPHQW�ZLWK�TXDOLW\�LPSURYHPHQW�WRROV�LV�LQ�LWVHOI�KHOSIXO�WR�WKRVH�DWWHPSWLQJ�WR�
VWLPXODWH�DQG�VXVWDLQ�SRVLWLYH�RUJDQL]DWLRQDO�FKDQJH��
�

�
�

)LJXUH����([DPSOH�RI�D�VWXGHQW�RULHQWHG�OHDUQLQJ�REMHFWLYH�PDSSLQJ�
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�
$OO�RI�WKH�XQLYHUVLWLHV�DVVHVVHG�E\�WKH�H00�PDNH�XVH�RI�OHDUQLQJ�REMHFWLYHV��ZLWK�DOO�SURYLGLQJ�VRPH�IRUP�RI�
VWDQGDUGL]HG�VWDWHPHQW�OLVWLQJ�REMHFWLYHV�LQ�WKH�XQLW�GRFXPHQWV�VXSSOLHG�WR�VWXGHQWV��DQG�WKLV�LV�FOHDUO\�DSSDUHQW�
LQ�WKH�FDSDELOLW\�DVVHVVHG�IRU�SURFHVV�/��³/HDUQLQJ�REMHFWLYHV�JXLGH�WKH�GHVLJQ�DQG�LPSOHPHQWDWLRQ�RI�FRXUVHV´�
LQ�)LJXUH����$XVWUDOLDQ�XQLYHUVLWLHV�LQ�SDUWLFXODU�KDYH�FOHDUO\�DGRSWHG�FRQVWUXFWLYH�DOLJQPHQW�DV�D�JHQHUDO�
DSSURDFK�WR�LQGLYLGXDO�XQLW�DQG�FRXUVH�GHVLJQ��,Q�VRPH�FDVHV�WKLV�KDV�UHVXOWHG�LQ�H[WUHPHO\�HODERUDWH�PDSSLQJ�
WDEOHV�ZKLFK��ZKLOH�XVHIXO�WR�VWDII�RULHQWLQJ�WKHPVHOYHV�WR�WHDFKLQJ�RU�UHYLVLQJ�D�XQLW�RU�FRXUVH��DUH�RI�PRUH�
TXHVWLRQDEOH�YDOXH�WR�VWXGHQWV��7KHVH�VWDWHPHQWV�RI�OHDUQLQJ�REMHFWLYHV�DUH�FRPPRQO\�PDSSHG�DJDLQVW�WKH�
DVVHVVPHQW�SURJUDPPH�RI�D�XQLW��KRZHYHU�LQ�DOO�EXW�D�IHZ�FDVHV�WKH�YDOXH�RI�WKHVH�PDSSLQJV�DUH�XQFOHDU��0DQ\�
H[DPSOHV�RI�XQLWV�PDSSLQJ�DOO�REMHFWLYHV�WR�DOO�DFWLYLWLHV�ZHUH�REVHUYHG��IDU�OHVV�FRPPRQ�ZHUH�H[DPSOHV�RI�
XQLWV�FRQYH\LQJ�WKH�LQIRUPDWLRQ�LQ�D�PDQQHU�WKDW�HQDEOHG�D�SUR�DFWLYH�UHVSRQVH�E\�VWXGHQWV��H�J��)LJXUH�����
�
$W�4XHHQVODQG�8QLYHUVLW\�RI�7HFKQRORJ\��487��WKH�8QLW�2XWOLQHV�DUH�DYDLODEOH�WR�VWXGHQWV�SULRU�WR�HQUROPHQW�
DQG�LQ�DGGLWLRQ�WR�WKH�VWDQGDUG�VHFWLRQV�OLVWLQJ�OHDUQLQJ�REMHFWLYHV�DQG�DVVHVVPHQW��WKH\�KDYH�D�VHFWLRQ�WLWOHG�
$SSURDFKHV�WR�/HDUQLQJ�DQG�7HDFKLQJ�WKDW�H[SODLQV�WKH�GHVLJQ�RI�WKH�FRXUVH�DQG�WKH�ZD\�WKDW�YDULRXV�DFWLYLWLHV�
ZLOO�FRQWULEXWH�WR�VWXGHQW�OHDUQLQJ��
�
$SSURDFKHV�WR�7HDFKLQJ�DQG�/HDUQLQJ�
&ODVVHV�DUH���KRXUV�HDFK�ZHHN��7KH���KRXU�FODVV�ZLOO�EH�XVHG�IRU�D�OHFWXUH�ZKLFK�LQWURGXFHV�QHZ�PDWHULDO��DQG�D�
ZRUNVKRS�RQ�WKH�SUHYLRXV�ZHHN
V�ZRUN��)RU�DOO�OHFWXUHV�D�OHFWXUH�RXWOLQH�LV�DYDLODEOH�RQ�WKH�>FRXUVH@�%ODFNERDUG�
VLWH�DQG�VKRXOG�EH�GRZQORDGHG�SULRU�WR�WKH�OHFWXUH��<RX�ZLOO�JHW�WKH�PRVW�RXW�RI�WKH�OHFWXUHV�LI�\RX�EULQJ�WKH�
/HFWXUH�2XWOLQH�ZLWK�\RX��+RPHZRUN�TXHVWLRQV�DUH�LQFOXGHG�LQ�HDFK�OHFWXUH�RXWOLQH��6WXGHQWV�DUH�VWURQJO\�
HQFRXUDJHG�WR�NHHS�XS�ZLWK�WKH�ZRUN�E\�FRPSOHWLQJ�DOO�RI�WKHVH�TXHVWLRQV�LQ�WKH�DOORWWHG�ZHHN��
�
7KLV�XQLW�ZLOO�HQFRXUDJH�\RX�WR�FRQFHSWXDOO\�OLQN�WKH�WKHRUHWLFDO�DVSHFWV�ZLWK�WKH�SUDFWLFDO�DVSHFWV�DQG�WKXV�\RX�
ZLOO�EH�DEOH�WR�DSSO\�\RXU�NQRZOHGJH�WR�D�ZLGH�YDULHW\�RI�>VXEMHFW@�VLWXDWLRQV��/HFWXUHV�ZLOO�SURYLGH�DQ�
LQWURGXFWLRQ�WR�WKH�WKHRUHWLFDO�FRQFHSWV��DQG�ZLOO�XVH�SUDFWLFDO�H[DPSOHV�WR�LOOXVWUDWH�WHFKQLTXHV�DQG�SURFHVVHV��
<RXU�OHDUQLQJ�ZLOO�EH�VXSSRUWHG�E\�PRUH�LQ�GHSWK�KRPHZRUN�TXHVWLRQV�ZKLFK�DUH�GHVLJQHG�WR�IXUWKHU�GHYHORS�
\RXU�XQGHUVWDQGLQJ�RI�WKH�PDWHULDO�FRYHUHG��6ROXWLRQV�IRU�DOO�KRPHZRUN�TXHVWLRQV�ZLOO�EH�SURYLGHG�RQ�WKH�
>FRXUVH@�%ODFNERDUG�VLWH�HDFK�ZHHN��)XOO�OHFWXUH�QRWHV�ZLOO�EH�SURYLGHG�RQ�WKH�>FRXUVH@�%ODFNERDUG�VLWH�DW�WKH�HQG�
RI�HDFK�ZHHN���
�
+RPHZRUN�4XHVWLRQV��7KH�EDVLF�XQGHUVWDQGLQJ�SURYLGHG�LQ�OHFWXUHV�ZLOO�EH�GHYHORSHG�WKURXJK�WKH�XVH�RI�
SUDFWLFH�TXHVWLRQV��7R�DFKLHYH�WKH�REMHFWLYHV�RI�WKH�XQLW�LW�LV�HVVHQWLDO�WKDW�\RX�FRPSOHWH�WKH�SUDFWLFH�TXHVWLRQV�
HDFK�ZHHN�VR�WKDW�\RX�FDQ�GHYHORS�D�VRXQG�XQGHUVWDQGLQJ�RI�WKH�FRQWHQW�RI�WKH�XQLW���
�
:RUNVKRS�4XHVWLRQV��7KH�ZRUNVKRS�TXHVWLRQV�DUH�GHVLJQHG�WR�IXUWKHU�UHLQIRUFH�WKH�ZRUN�FRYHUHG�LQ�WKH�OHFWXUH��
WR�VKRZ�KRZ�YDULRXV�LVVXHV�LQ�WKH�OHFWXUH�PDWHULDO�ILW�WRJHWKHU��DQG�WR�JLYH�VWXGHQWV�WKH�RSSRUWXQLW\�WR�VHH�KRZ�
SUREOHPV�DUH�ZRUNHG��DQG�GLVFXVV�ZK\�VRPHWKLQJ�LV�GRQH�D�FHUWDLQ�ZD\��
� �
7KLV�LQIRUPDWLRQ�PDNHV�QR�SUHVXPSWLRQ�DERXW�WKH�H[SHULHQFH�RI�WKH�VWXGHQW�DQG�KHOSV�WKHP�XQGHUVWDQG�KRZ�WKH�
GLIIHUHQW�SDUWV�RI�WKH�FRXUVH�DUH�GHVLJQHG�WR�ZRUN�WRJHWKHU�LQ�WKH�VWXGHQW¶V�LQWHUHVW��7HFKQRORJ\�XVHG�LQ�WKH�
FRXUVH�LV�DOVR�FOHDUO\�DSSDUHQW��LI�VRPHWLPHV�VRPHZKDW�SDVVLYHO\�LQWHJUDWHG��&RXUVHV�ZKLFK�WDNH�DGYDQWDJH�RI�
RWKHU�WRROV�DQG�IDFLOLWLHV�VXFK�DV�GLVFXVVLRQ�IRUD��YLUWXDO�FODVVURRPV��ZLNLV��HWF��FDQ�XVH�WKLV�VHFWLRQ�WR�KLJKOLJKW�
WKHVH�WR�VWXGHQWV��487�DOVR�KDV�D�FOHDU�IRFXV�RQ�WKH�UROH�WKDW�IRUPDWLYH�IHHGEDFN�SOD\V�LQ�VWXGHQW�OHDUQLQJ�ZLWK�
DOO�XQLW�RXWOLQHV�LQFOXGLQJ�D�VHFWLRQ�RQ�DVVHVVPHQW�WKDW�FRYHUV�WKH�IHHGEDFN�VWXGHQW�FDQ�H[SHFW��

�
$VVHVVPHQW�
<RX�ZLOO�UHFHLYH�PXOWLSOH�VRXUFHV�RI�IHHGEDFN��LQFOXGLQJ���
��LPPHGLDWH�IHHGEDFN�RQ�EDVLF�NQRZOHGJH�DQG�DSSOLFDWLRQ�YLD�FRPSXWHU�JHQHUDWHG�UHVSRQVHV�WR�VHOHFWHG�TXL]�
TXHVWLRQV��
��VHOI�UHIOHFWLRQ�RQ�OHDUQLQJV�IURP�TXL]]HV��
��RQJRLQJ�RUDO�IHHGEDFN�IURP�SHHUV�DV�ZHOO�DV�WHDFKHUV�RQ�SUREOHP�VROYLQJ��
��ZULWWHQ�IHHGEDFN�RQ�SUREOHP�VROYLQJ�WDVNV�DQG�VWUDWHJLHV�WR�DVVLVW�DQG�LPSURYH�\RXU�OHDUQLQJ��DQG�
��EURDGHU�IHHGEDFN�IURP�WHDFKHUV��SHHUV�DQG�LQGXVWU\�UHSUHVHQWDWLYHV��

�
7KLV�W\SH�RI�LQIRUPDWLRQ�KHOSV�UHLQIRUFH�WKH�LGHD�WKDW�VWXGHQWV�DUH�H[SHFWHG�WR�OHDUQ�DFWLYHO\��WR�WDNH�WKH�
RSSRUWXQLWLHV�DQG�H[SHULHQFHV�RI�D�FRXUVH�DQG�XVH�WKHVH�WR�OHDUQ��UDWKHU�WKDQ�SDVVLYHO\�DFFHSW�D�ERG\�RI�
NQRZOHGJH��$Q�LQVWLWXWLRQ�LPSOHPHQWLQJ�V\VWHPV�HTXLYDOHQW�WR�WKHVH�WKUHH�H[DPSOHV�ZLOO�EH�ZHOO�SRVLWLRQHG�WR�
FRPPXQLFDWH�QHZ�SHGDJRJLHV�WR�VWXGHQWV�DQG�ZLOO�SODXVLEO\�KHOS�VWXGHQWV�IURP�D�YDULHW\�RI�EDFNJURXQGV�HQJDJH�
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HIIHFWLYHO\�ZLWK�WKH�FRXUVHV��$V�WHUWLDU\�HGXFDWLRQ�FRQWLQXHV�WR�H[SDQG�WR�PHHW�WKH�QHHGV�RI�VWXGHQWV�ZLWK�DQ�
LQFUHDVLQJO\�GLYHUVH�UDQJH�RI�EDFNJURXQGV�DQG�OHYHOV�RI�SUHSDUHGQHVV�VXFK�V\VWHPV�ZLOO�EHFRPH�HVVHQWLDO����
�
7KURXJKRXW�WKH�DVVHVVPHQWV�RI�WKH�$XVWUDOLDQ�LQVWLWXWLRQV�LW�LV�DSSDUHQW�WKDW�VFDOLQJ�WKH�VXSSRUW�RI�VWDII�XVLQJ�
WHFKQRORJ\�LQ�WKHLU�WHDFKLQJ�LV�D�VLJQLILFDQW�FKDOOHQJH��SDUWLFXODUO\�ZLWK�UHJDUG�WR�WKH�SHGDJRJLFDO�DVSHFWV��$OO�RI�
WKH�XQLYHUVLWLHV�ZHUH�DVVHVVHG�VWURQJO\�LQ�WKH�'HOLYHU\�GLPHQVLRQ�RI�SURFHVV�'��³7HDFKLQJ�VWDII�DUH�SURYLGHG�
ZLWK�GHVLJQ�DQG�GHYHORSPHQW�VXSSRUW�ZKHQ�HQJDJLQJ�LQ�H�OHDUQLQJ´�UHIOHFWLQJ�WKH�SURYLVLRQ�RI�WHFKQLFDO�VXSSRUW�
DQG�GHYHORSPHQW�UHVRXUFHV��+RZHYHU�IHZHU�ZHUH�DVVHVVHG�VWURQJO\�LQ�SURFHVV�6��³7HDFKLQJ�VWDII�DUH�SURYLGHG�
ZLWK�SHGDJRJLFDO�VXSSRUW�DQG�SURIHVVLRQDO�GHYHORSPHQW�LQ�XVLQJ�H�OHDUQLQJ´��ZLWK�WKH�PDMRULW\�RI�WKH�DYDLODEOH�
VXSSRUW�EHLQJ�IUDPHG�DURXQG�WKH�XVH�RI�VWDQGDUG�/06�IDFLOLWLHV�ZLWKRXW�DQ\�UHGHVLJQ�RI�WKH�FRXUVH�DFWLYLWLHV�DQG�
DVVHVVPHQW�WR�WDNH�DGYDQWDJH�RI�H�OHDUQLQJ�WHFKQRORJLHV��7KRVH�LQVWLWXWLRQV�ZKLFK�KDYH�GHYHORSHG�VWUDWHJLHV�DQG�
SODQV�IRU�ZLGHU�DGRSWLRQ�RI�WHFKQRORJ\�LQ�WKHLU�FRXUVHV�LQYDULDEO\�DFNQRZOHGJH�WKDW�IXOO�VHUYLFH�VXSSRUW�PRGHOV�
IRU�DFDGHPLFV�FDQQRW�VFDOH��GXH�WR�WKH�FRVW��EXW�DOVR�EHFDXVH�RI�WKH�ODFN�RI�DYDLODEOH�VNLOOHG�VXSSRUW�VWDII�DQG�WKH�
LQIOH[LELOLW\�VXFK�DV�ODUJH�VFDOH�VHUYLFH�ZRXOG�FUHDWH���
�
$�PXFK�PRUH�DWWUDFWLYH�VXSSRUW�PRGHO�LGHQWLILHG�LQ�VHYHUDO�H00�DVVHVVPHQWV�LV�WKDW�RI�HQDEOLQJ�DFDGHPLF�VWDII�
WR�ZRUN�FROODERUDWLYHO\�ZLWKLQ�WKHLU�VFKRRO��GHSDUWPHQW�RU�SURJUDPPH�WR�HQJDJH�LQ�H�OHDUQLQJ��UH�GHVLJQ�DQG�
GHYHORSPHQW�SURMHFWV��8QGHU�VXFK�D�PRGHO��VXSSRUW�DFWLYLWLHV�EHFRPH�PRUH�DERXW�IDFLOLWDWLRQ�DQG�DGYLFH�WKDQ�
KDQGV�RQ�LQYROYHPHQW��'HVSLWH�WKH�UHFRJQLWLRQ�RI�WKH�YDOXH�RI�WKLV�PRGHO��KRZHYHU��IHZ�LQVWLWXWLRQV�KDG�FUHDWHG�
UHVRXUFHV�WKDW�IDFLOLWDWHG�LQGHSHQGHQW�DFWLRQ�E\�WKHLU�DFDGHPLF�VWDII��
�
2QH�H[FHSWLRQ�ZDV�*ULIILWK�8QLYHUVLW\��ZKR�LQ�DGGLWLRQ�WR�D�ZLGH�YDULHW\�RI�RWKHU�VXSSRUW�PDWHULDOV�DQG�
DVVLVWDQFH�IURP�SHGDJRJLFDO�DQG�WHFKQLFDO�VWDII��KDYH�DOVR�SURGXFHG�D�XVHIXO�KDQGERRN�³*HWWLQJ�6WDUWHG�:LWK�
%OHQGHG�/HDUQLQJ´��%DWK�	�%RXUNH���������7KLV�GRFXPHQW�LV�GHVLJQHG�WR�DVVLVW�VWDII�ZRUNLQJ�WKURXJK�D�
FRPSOHWH�H�OHDUQLQJ�SURMHFW��,W�VWDUWV�ZLWK�D�FOHDU�GLVFXVVLRQ�RI�WKH�LGHD�RI�EOHQGHG�OHDUQLQJ�DQG�WKH�DVVRFLDWHG�
WHUPV�WKDW�RIWHQ�FRQIXVH�DFDGHPLFV�QHZ�WR�WKH�DUHD��DV�ZHOO�DV�D�FOHDU�GHVFULSWLRQ�RI�WKH�VXSSRUW�SURYLGHG�E\�WKH�
LQVWLWXWLRQ��7KH�EXON�RI�WKH�GRFXPHQW�JXLGHV�DFDGHPLFV�WKURXJK�D�FOHDU�SURMHFW�SURFHVV��SODQQLQJ��GHVLJQLQJ��
GHYHORSLQJ��LPSOHPHQWLQJ��UHYLHZLQJ�DQG�LPSURYLQJ���ZLWK�D�VWURQJ�HPSKDVLV�RQ�WKH�QHHG�WR�KDYH�FOHDU�OHDUQLQJ�
JRDOV�DOLJQHG�DW�ERWK�SURJUDPPH�DQG�FRXUVH�OHYHOV��$�VHULHV�RI�GHWDLOHG�TXHVWLRQV�DUH�DVNHG�VWLPXODWLQJ�WKH�
DFDGHPLFV�WR�FRQVLGHU�WKH�UHODWLRQVKLS�RI�WKH�FRXUVH�EHLQJ�FKDQJHG�ZLWK�ZLGHU�SURJUDPPH�DQG�LQVWLWXWLRQDO�
JRDOV��WKH�FKDUDFWHULVWLFV�DQG�QHHGV�RI�WKHLU�VWXGHQWV��DQG�WKH�VSHFLILF�JRDOV�RI�WKH�FRXUVH�DQG�DFDGHPLF�VWDII���
�
0RYLQJ�RQWR�WHFKQRORJLHV��WKH�*ULIILWK�KDQGERRN�IRFXVHV�RQ�WKH�SHGDJRJLFDO�DVSHFWV�UDWKHU�WKDQ�WKH�WHFKQLFDO��
([DPSOHV�DUH�SURYLGHG�RI�WKH�ZD\V�VSHFLILF�WHFKQRORJLHV�VXSSRUW�SDUWLFXODU�VWXGHQW�OHDUQLQJ�RXWFRPHV�DQG�D�
QXPEHU�RI�PDMRU�WHFKQRORJ\�W\SHV��VXFK�DV�ZLNLV��OHFWXUH�FDSWXUH��DQG�YLUWXDO�FODVVURRPV��DUH�GHVFULEHG�LQ�
VHFWLRQV�ZLWK�LQIRUPDWLRQ�KHOSLQJ�DFDGHPLFV�XQGHUVWDQG�WKH�RSSRUWXQLWLHV�EXW�DOVR�WKH�FKDOOHQJHV�RU�OLPLWDWLRQV�
RI�HDFK�WHFKQRORJ\��(DFK�WHFKQRORJ\�VHFWLRQ�LV�ILOOHG�ZLWK�DGYLFH�DQG�DOVR�OLQNV�WR�PRUH�GHWDLOHG�UHVRXUFHV��7KH�
IRFXV�LV�YHU\�PXFK�RQ�XQGHUVWDQGLQJ�WKH�SHGDJRJLFDO�DQG�SUDFWLFDO�DIIRUGDQFHV�RI�WKH�WHFKQRORJ\��KHOSLQJ�WKH�
DFDGHPLF�WR�FKRRVH�ZKLFK�RSWLRQV�ZLOO�EHVW�VXLW�WKHLU�SDUWLFXODU�FLUFXPVWDQFH��6LPLODUO\��WKH�/D�7UREH�8QLYHUVLW\�
)OH[LEOH�DQG�2QOLQH�/HDUQLQJ�'HYHORSPHQW��)2/'��([HPSODUV��KWWS���ZZZ�ODWUREH�HGX�DX�WHDFKLQJ�IOH[LEOH�
DQG�RQOLQH�OHDUQLQJ�H[HPSODUV��LOOXVWUDWH�KRZ�XQLYHUVLWLHV�FDQ�SURYLGH�VWDII�ZLWK�JXLGDQFH�EDVHG�RQ�WKH�
H[SHULHQFH�RI�WKHLU�FROOHDJXHV�ZLWK�D�GHWDLOHG�HGXFDWLRQDO�FRQWH[W��UDWKHU�WKDQ�WHFKQLFDOO\�RULHQWHG�VHUYLFH�
FDWDORJXHV�WKDW�VLPSO\�HQXPHUDWH�SURGXFWV��7KHVH�FDVH�VWXGLHV�DUH�LQYDOXDEOH�EXW�H[SHULHQFH�RI�VXFK�LQLWLDWLYHV�
RYHU�VHYHUDO�\HDUV�VXJJHVWV�WKDW�WKH\�DUH�KDUG�WR�PDLQWDLQ�XQOHVV�VRPH�PHFKDQLVP�DVVRFLDWHG�ZLWK�H�OHDUQLQJ�
VXSSRUW�DQG�GHYHORSPHQW�LV�DFWLYHO\�VROLFLWLQJ�DQG�XSGDWLQJ�WKH�UHVRXUFHV��7KHUH�LV�DOVR�WKH�LVVXH�WKDW�PDQ\�FDVH�
VWXGLHV�RI�WKLV�W\SH�DUH�OLJKW�RQ�HPSLULFDO�HYLGHQFH�RI�LPSDFW��OLPLWHG�WKHLU�DELOLW\�WR�SURPRWH�RUJDQL]DWLRQDO�
FKDQJHV�LQ�H�OHDUQLQJ��
�
&KDQJH�LV�D�FKDOOHQJLQJ�DVSHFW�RI�H�OHDUQLQJ��1HZ�WHFKQRORJLHV�SUHVHQW�SDUWLFXODU�FKDOOHQJHV�WR�WKH�,7�JURXSV�
FKDUJHG�ZLWK�HQVXULQJ�WKDW�WKH�,7�LQIUDVWUXFWXUH�LV�VXIILFLHQW��UHOLDEOH�DQG�UREXVW��ZKLOH�DOVR�DEOH�WR�EH��
UHVSRQVLYH�DQG�VXSSRUWLYH�RI�HGXFDWLRQDO�LQQRYDWLRQ��50,7¶V�³%XVLQHVV�DQG�,&7�0D[LPV´��6FKDONHQ��������
GHPRQVWUDWH�RQH�XVHIXO�DSSURDFK�WR�WKLV�FKDOOHQJH��7KH�0D[LPV�³DUH�VWDWHPHQWV�RI�SUHIHUUHG�GLUHFWLRQ�RU�
SUDFWLFH��7KH\�UHIOHFW�D�OHYHO�RI�FRQVHQVXV�DPRQJ�WKH�YDULRXV�RUJDQL]DWLRQV�ZLWKLQ�DQ�HQWHUSULVH��VXFK�DV�
EXVLQHVV�XQLWV��,&7��DQG�VXSSRUW�JURXSV´��6FKDONHQ��������S������%\�VWDWLQJ�WKH�SULQFLSOHV�WKDW�JXLGH�,7�GHFLVLRQ�
PDNLQJ�FOHDUO\��WKH\�KHOS�QRQ�VSHFLDOLVWV�XQGHUVWDQG�WKH�LVVXHV�WKDW�XQGHUOLH�H[LVWLQJ�DQG�QHZ�SROLFLHV��
&RQVHTXHQWO\��VWDII�LQWHQGLQJ�WR�HQJDJH�ZLWK�QHZ�WHFKQRORJLHV�DUH�DEOH�WR�XQGHUVWDQG�WKH�ZLGHU�FRQFHUQV�WKDW�
IUDPH�WKHLU�DELOLW\�WR�GHSOR\�V\VWHPV�DQG�WRROV�ZLWKLQ�WKH�RUJDQL]DWLRQDO�FRQWH[W��
�
$OVR�KHOSIXO�LV�WKH�XVH�RI�GRFXPHQWV�WKDW�RXWOLQH�WKH�IXWXUH�SODQV�RI�WKH�XQLYHUVLW\�IRU�WKH�GHSOR\PHQW��
PDLQWHQDQFH��DQG�XOWLPDWHO\�UHWLUHPHQW�RI�WHFKQRORJLHV��5HDOLVWLFDOO\��IHZ�XQLYHUVLWLHV�KDYH�WKH�UHVRXUFHV�WR�
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SXUFKDVH�HYHU\�DYDLODEOH�SURGXFW�DQG�LQWHJUDWH�LW�LQWR�WKH�H[LVWLQJ�LQIUDVWUXFWXUH��2IWHQ�WKH�SURFHVV�RI�VHOHFWLRQ�
DQG�GHSOR\PHQW�FDQ�WDNH�PRQWKV�RU�\HDUV��DQG�D�µURDGPDS¶�ZLWK�DQ�LQWHJUDWHG�OLIHF\FOH�SURYLGHV�D�XVHIXO�PHDQV�
RI�FRPPXQLFDWLQJ�WKH�XQLYHUVLW\¶V�LQWHQWLRQV��)LJXUH���LOOXVWUDWHV�H[DPSOHV�RI�VXFK�URDGPDSV�LQ�VXPPDU\�IRUP�
DV�XVHG�DW�50,7�8QLYHUVLW\��7KLV�URDGPDS�LV�FRPSOHPHQWHG�ZLWK�PRUH�GHWDLOHG�LQIRUPDWLRQ�RQ�WKH�LGHQWLILHG�
WHFKQRORJLHV��WKH�VWUDWHJLF�DQG�RSHUDWLRQDO�YDOXH�WKH\�SOD\��DQG�WKH�PHFKDQLVP�IRU�PRYLQJ�WHFKQRORJLHV�WKURXJK�
WKH�OLIHF\FOH��7KLV�W\SH�RI�GLDJUDP�LV�DQ�LPSRUWDQW�RUJDQL]DWLRQDO�FRPPXQLFDWLRQ�WRRO��SDUWLFXODUO\�JLYHQ�WKH�
QRUPDO�VWUXFWXUDO�FRPSOH[LWLHV�RI�XQLYHUVLWLHV��ZKLFK�RIWHQ�VHH�H�OHDUQLQJ�DFWLYLWLHV�VXSSRUWHG�E\�IRXU�RU�ILYH�
GLIIHUHQW�VHUYLFH�JURXSV�LQ�DGGLWLRQ�WR�WKH�DFDGHPLFV�WKHPVHOYHV��&RRUGLQDWLRQ�RI�LQYHVWPHQW�DQG�SODQV�LV�D�
VLJQLILFDQW�RQJRLQJ�FKDOOHQJH�LQ�WKLV�VSDFH�IRU�DOO�RI�WKH�XQLYHUVLWLHV�DVVHVVHG�WR�GDWH��7KH�RWKHU�UROH�WKDW�
URDGPDSV�DQG�WKHLU�VXSSRUWLQJ�GRFXPHQWV�SURYLGH�LV�LQ�VXSSRUWLQJ�WKH�GHILQLWLRQ�RI�D�µSODWIRUP¶�RI�VWDQGDUG�
WRROV�DQG�VHUYLFHV�WKDW�WKH�XQLYHUVLW\�H[SHFWV�DOO�FRXUVHV�WR�KDYH�LQWHJUDWHG�LQWR�WKH�OHDUQLQJ�DQG�WHDFKLQJ�
SURFHVV���

�
)LJXUH����([DPSOH�RI�DQ�H�OHDUQLQJ�WHFKQRORJ\�URDGPDS�

�
'LVFXVVLRQ�
�
7KH�IRFXV�RI�WKLV�SDSHU�KDV�EHHQ�RQ�SRVLWLYH�H[DPSOHV�WKDW�FDQ�LQIRUP�LPSURYHPHQWV�LQ�H�OHDUQLQJ�FDSDELOLW\��
7KH�LQWHQWLRQ�LQ�VR�GRLQJ�WR�LV�KLJKOLJKW�WKH�UROH�WKDW�WKH�H00��DQG�VLPLODU�WRROV�LQFOXGLQJ�WKH�$&2'(�
EHQFKPDUNV��$&2'(��������DQG�WKH�1HZ�=HDODQG�H�/HDUQLQJ�*XLGHOLQHV��0LOQH�	�'LPRFN��������FDQ�SOD\�LQ�
LPSURYHPHQW�DV�RSSRVHG�WR�WKH�QRUPDO�UKHWRULF�RI�TXDOLW\�DV�D�WRRO�IRU�FRHUFLRQ�DQG�UDQNLQJ��([LVWLQJ�UHVRXUFHV�
�KWWS���ZZZ�FDG�YXZ�DF�Q]�HPP:LNL���SURYLGH�DFFHVV�WR�D�ERG\�RI�OLWHUDWXUH�WKDW�VXSSRUWV�WKH�LQFOXVLRQ�RI�
VSHFLILF�HOHPHQWV�LQ�WKH�GLIIHUHQW�IUDPHZRUNV��WKH�H[DPSOHV�LQFOXGHG�LQ�WKLV�SDSHU�DUH�LQWHQGHG�WR�VXSSRUW�WKLV�
PDWHULDO�E\�VKRZLQJ�VSHFLILFDOO\�ZKDW�FDQ�EH�GRQH�LQ�UHDOLW\�UDWKHU�WKDQ�LQ�WKHRU\���
�
8QIRUWXQDWHO\��DV�ZHOO�DV�KHOSLQJ�LGHQWLI\�XVHIXO�LGHDV�IRU�RWKHU�XQLYHUVLWLHV��WKH�DVVHVVPHQWV�VXPPDUL]HG�LQ�
)LJXUH���FOHDUO\�VKRZ�PXFK�URRP�IRU�LPSURYHPHQW��7KH�H[DPSOHV�LGHQWLILHG�KHUH�SURYLGH�VSHFLILF�LOOXVWUDWLRQV�
RI�KRZ�SDUWLFXODU�RSHUDWLRQDO�DFWLYLWLHV�PLJKW�EH�DSSURDFKHG��DQG�WKH�GHOLEHUDWH�GHFLVLRQ�KDV�EHHQ�PDGH�WR�
LGHQWLI\�WKH�VRXUFH�LQVWLWXWLRQV�LQ�RUGHU�WR�HQFRXUDJH�RWKHUV�WR�FRQWDFW�WKH�UHOHYDQW�LQVWLWXWLRQV�DQG�OHDUQ�KRZ�
VLPLODU�FKDQJHV�FDQ�EH�PDGH�HOVHZKHUH���
�
(DUOLHU�VWXGLHV��0DUVKDOO�������6HUR��������1HDO�	�0DUVKDOO�������0DUVKDOO��������KDYH�LGHQWLILHG�LVVXHV�IDFLQJ�
DOO�LQVWLWXWLRQV�DQG�JHQHUDWHG�WKH�VL[�SLHFHV�RI�DGYLFH�DLPHG�DW�LPSURYLQJ�FDSDELOLW\��7DEOH�����7KH�LVVXHV�WKDW�
VWLPXODWHG�WKLV�DGYLFH�DUH�DOVR�DSSDUHQW�LQ�WKH�QHZ�$XVWUDOLDQ�DVVHVVPHQWV�UHSRUWHG�LQ�WKLV�SDSHU��,Q�VKDULQJ�
VRPH�H[HPSODUV�WKLV�SDSHU�LV�KRSHIXOO\�VXSSRUWLQJ�LPSURYHPHQWV�DGGUHVVLQJ�WKH�ILUVW�DQG�ODVW�LWHP�LQ�7DEOH����
�
([DPLQLQJ�WKH�RWKHU�LWHPV�LQ�7DEOH���LQ�OLJKW�RI�WKH�FXUUHQW�ZRUN��LW�LV�FOHDU�WKDW�DUWLFXODWLQJ�WKH�VWUDWHJLF�
UHOHYDQFH�RI�LQYHVWPHQW�LQ�H�OHDUQLQJ�UHPDLQV�DQ�RQJRLQJ�FKDOOHQJH�IRU�PDQ\�XQLYHUVLWLHV��$�QXPEHU�RI�
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H[DPSOHV�ZHUH�VHHQ�RI�VWUDWHJLHV�WKDW�DGGUHVVHG�WKH�GHYHORSPHQW�DQG�PDLQWHQDQFH�RI�D�WHFKQLFDO�LQIUDVWUXFWXUH��
FRQVLVWHQW�ZLWK�WKH�LQWHQWLRQV�UHSRUWHG�E\�$OOHQ�	�6HDPDQ���������EXW�ZKLFK�KDYH�IDLOHG�WR�LQWHJUDWH�WKH�
FDSDELOLWLHV�DQG�DIIRUGDQFHV�RI�WKDW�LQIUDVWUXFWXUH�ZLWK�WKH�VWUDWHJLF�REMHFWLYHV�RI�WKH�XQLYHUVLW\��7KLV�ODFN�RI�
LQWHJUDWLRQ�LV�DSSDUHQW�LQ�GRFXPHQWV�VLPLODU�WR�WKH�URDGPDS�VKRZQ�LQ�)LJXUH����EXW�ZKHUH�WKHUH�LV�OLWWOH�HYLGHQFH�
RI�VXFK�SODQV�EHLQJ�DOLJQHG�ZLWK�PHDVXUHDEOH�VWUDWHJLF�JRDOV�DQG�REMHFWLYHV�IRU�RWKHU�XQLYHUVLW\�DFWLYLWLHV���
�
�
�

7DEOH����$GYLFH�IRU�LPSURYLQJ�FDSDELOLW\��0DUVKDOO��������
�
��� +DYH�D�UHDVRQ�IRU�ZK\�H�OHDUQLQJ�LV�SDUW�RI�WKH�LQVWLWXWLRQV�SXUSRVH�IRU�H[LVWHQFH�DQG�EH�DEOH�WR�H[SUHVV�

WKLV�LQ�VWUDWHJLF�DQG�RSHUDWLRQDO�DFWLYLWLHV��
��� &OHDUO\�LGHQWLI\�WKH�ZD\V�H[LVWLQJ�H�OHDUQLQJ�VXSSRUW�LV�LPSDFWLQJ�XSRQ�WKH�VWDII�DQG�VWXGHQW�H[SHULHQFH��
��� 7DON�WR�WKH�WHDFKLQJ�DQG�VXSSRUW�VWDII�DQG�ILQG�RXW�ZKDW�SUHYHQWV�WKHLU�PDNLQJ�WKH�EHVW�XVH�RI�H[LVWLQJ�H�

OHDUQLQJ�LQYHVWPHQWV��
��� &RPPXQLFDWH�WR�VWXGHQWV�WKH�ZD\V�WKDW�WHFKQRORJ\�ZLOO�EH�XVHG�WR�LPSURYH�WKHLU�OHDUQLQJ�H[SHULHQFH�

DQG�KHOS�WKHP�SUHSDUH�WKHPVHOYHV�WR�WDNH�EHVW�DGYDQWDJH�RI�WKH�RSSRUWXQLWLHV�SURYLGHG��
��� )RUPDOO\�DVVHVV�VWDII�VNLOOV�LQ�H�OHDUQLQJ�DQG�WDUJHW�GHYHORSPHQW�UHVRXUFHV�VWUDWHJLFDOO\��
��� /RRN�IRU�ZD\V�WR�UHGXFH�WKH�EDUULHUV�WKDW�GLVFRXUDJH�LQIRUPDO�VKDULQJ�RI�H�OHDUQLQJ�UHVRXUFHV��VWDUWLQJ�

ZLWK�RSHQ�OLFHQVLQJ�PRGHOV��
�
7KH�DEVHQFH�RI�PHDVXUHDEOH�VWUDWHJLF�JRDOV�IRU�H�OHDUQLQJ�SHUKDSV�H[SODLQV�WKH�RYHUDOO�ZHDNQHVV�LQ�WKH�
0DQDJHPHQW�DQG�2SWLPLVDWLRQ�GLPHQVLRQV�RI�WKH�H00�DVVHVVPHQWV��)LJXUH�����9HU\�IHZ�H[DPSOHV�KDYH�EHHQ�
VHHQ�LQ�WKH�FXUUHQW�VWXG\�RI�XQLYHUVLWLHV�HQJDJLQJ�LQ�GHWDLO�ZLWK�WKH�LPSDFW�WKDW�GLIIHUHQW�WHFKQRORJLHV�DUH�KDYLQJ�
RQ�WKH�OHDUQLQJ�DQG�WHDFKLQJ�H[SHULHQFHV�RI�VWXGHQWV�DQG�DFDGHPLFV��7KLV�ODFN�RI�ULFK�DQG�GHWDLOHG�LQIRUPDWLRQ�
RQ�WKH�UHDOLWLHV�RI�H�OHDUQLQJ�PD\�DOVR�H[SODLQ�ZK\�IHZ�LQVWLWXWLRQV�KDYH�FUHDWHG�UHVRXUFHV�VXSSRUWLQJ�WKH�
VWXGHQW¶V�SHGDJRJLFDO�H[SHULHQFH�RI�H�OHDUQLQJ�DV�RSSRVHG�WR�WKHLU�WHFKQLFDO�H[SHULHQFHV��ZKLFK�DUH�
FRPSDUDWLYHO\�ZHOO�VHUYHG��$V�QRWHG�HDUOLHU��D�VLPLODU�VLWXDWLRQ�LV�DSSDUHQW�IRU�VWDII�DQG�FRPSOLFDWHV�WKH�ZLGHU�
XSWDNH�RI�H�OHDUQLQJ��
�
$QRWKHU�ZHDNQHVV�LV�WKH�ODFN�RI�FDSDELOLW\�LQ�SURFHVV�'��³(�OHDUQLQJ�UHVRXUFHV�DUH�GHVLJQHG�DQG�PDQDJHG�WR�
PD[LPLVH�UHXVH´�QRWHG�HDUOLHU��0RVW�LQVWLWXWLRQV�KDYH�V\VWHPV�LQ�SODFH�WKDW�PDQDJH�FRPSOLDQFH�ZLWK�FRS\ULJKW�
OLFHQVHV�DQG�XVH�D�FRQWHQW�PDQDJHPHQW�V\VWHP�LQ�WKHLU�OLEUDULHV�WR�HQVXUH�WKDW�UHVRXUFHV�DUH�XVHG�FRUUHFWO\�DQG�
WKDW�UHSRUWV�RI�XVDJH�FDQ�EH�JHQHUDWHG�HIILFLHQWO\��)HZ�RI�WKH�XQLYHUVLWLHV�DVVHVVHG�WR�GDWH��KRZHYHU��KDYH�
HQJDJHG�ZLWK�RWKHU�DVSHFWV�RI�UHXVH��LQFOXGLQJ�RSHQ�OLFHQVLQJ��8QWLO�UHFHQWO\��WKHUH�ZDV�D�FOHDU�VHQVH�WKDW�
IRUPDOL]HG�UHXVH��:LOH\���������ZKLOH�KDYLQJ�FOHDU�EHQHILWV�LQ�WKH�DEVWUDFW�VHQVH��ZDV�IDLOLQJ�LQ�UHDOLW\�WR�GHOLYHU�
RQ�LWV�SURPLVH��1HZHU�PRGHOV�RI�OHDUQLQJ�XVLQJ�RSHQ�OLFHQVHV�VXFK�DV�022&V��&RUPLHU��������'DQLHO��������
DQG�WKH�2(5�8QLYHUVLW\��$WWZRRG��������KDYH�UHDZDNHQHG�LQWHUHVW�LQ�WKH�ZD\V�WKDW�HGXFDWLRQDO�PDWHULDOV�FDQ�EH�
XVHG�DQG�UHXVHG�WR�VXSSRUW�VWXGHQW�OHDUQLQJ��7KH�ODFN�RI�HQJDJHPHQW�ZLWK�UHXVH�DQG�OLFHQVLQJ�REVHUYHG�LQ�WKH�
DVVHVVPHQWV��FRPELQHG�ZLWK�WKH�DEVHQFH�RI�FOHDUO\�DUWLFXODWHG�VWUDWHJLHV�IRU�H�OHDUQLQJ��VXJJHVWV�WKDW�WKHVH�QHZ�
PRGHOV�DUH�OLNHO\�WR�JHQHUDWH�PRUH�FRQIXVLRQ�WKDQ�DFWLRQ��0DUVKDOO���������
�
7KH�ODVW�DUHD�RI�SRWHQWLDO�FRQFHUQ�QRWHG�LQ�WKH�DVVHVVPHQWV�VR�IDU�UHODWHV�WR�WKH�DELOLW\�RI�XQLYHUVLWLHV�WR�PDQDJH�
WKH�ULVNV�DVVRFLDWHG�ZLWK�LQFUHDVLQJ�GHSHQGHQFH�RQ�WHFKQRORJ\�DV�D�PHGLXP�IRU�HGXFDWLRQ��5HFHQW�HYHQWV�LQ�1HZ�
=HDODQG�VXFK�DV�WKH�&KULVWFKXUFK�HDUWKTXDNH��6WHYHQVRQ��.DFKDOL��:KLWPDQ��6HYLOOH��9DUJR�	�:LOVRQ��������
KDYH�LOOXVWUDWHG�WKH�LPSRUWDQFH�RI�UREXVW�V\VWHPV�FDSDEOH�RI�VXSSRUWLQJ�RQJRLQJ�OHDUQLQJ�DQG�WHDFKLQJ�LQ�WKH�
IDFH�RI�XQSUHGLFWDEOH�DQG�VXEVWDQWLDO�FKDOOHQJHV��0DUVKDOO������D���3DUWLFXODUO\�ZKHQ�VXSSRUW�PRGHOV�DUH�
GHSHQGHQW�RQ�VPDOO�QXPEHUV�RI�VSHFLDOLVW�VWDII�LW�LV�HDV\�WR�EHFRPH�YXOQHUDEOH�WR�ULVNV�RI�ORVLQJ�NH\�VWDII��7KH�
UDWH�RI�FKDQJH�UHVXOWLQJ�IURP�VXFFHVVIXO�H�OHDUQLQJ�VWUDWHJLHV�FDQ�DOVR�SRWHQWLDOO\�RXWSDFH�WKH�DELOLW\�RI�NH\�
V\VWHPV�WR�VXVWDLQ�WKDW�VXFFHVV�XQOHVV�FRQVLGHUDEOH�DWWHQWLRQ�LV�SDLG�WR�EXVLQHVV�FRQWLQXLW\�DQG�ULVN�LVVXHV��7KHVH�
SUREOHPV�DUH�OLNHO\�WR�IXUWKHU�H[DFHUEDWHG�ZKHQ�RUJDQL]DWLRQDO�VHOI�DQDO\VLV�DQG�VWUDWHJLF�DFWLYLWLHV�DUH�ZHDN��
VXFK�DV�KDV�EHHQ�QRWHG�LQ�VRPH�RI�WKH�FXUUHQW�DVVHVVPHQWV��
�
7KH�FXUUHQW�VDPSOH�RI�$XVWUDOLDQ�XQLYHUVLWLHV��RQ�ZKLFK�WKLV�DQDO\VLV�KDV�EHHQ�EDVHG��LQFOXGHV�D�UDQJH�RI�GLYHUVH�
LQVWLWXWLRQV��8VLQJ�WKH�W\SRORJ\�RI�0DUJLQVRQ�DQG�&RQVLGLQH��������WKLV�VDPSOH�KDV�IRXU�µJXPWUHHV¶�DQG�RQH�
HDFK�RI�WKH�µVDQGVWRQH�¶�µXQLWHFK¶�DQG�µQHZ�XQLYHUVLWLHV�¶�8QWLO�D�PRUH�FRPSOHWH�VDPSOH�LV�REWDLQHG�LW�LV�XQFOHDU�
WR�ZKDW�H[WHQW�WKH�LVVXHV�LGHQWLILHG�KHUH�DUH�V\VWHPDWLFDOO\�D�SUREOHP��DOWKRXJK�WKH�SDUDOOHOV�WR�DVVHVVPHQWV�RI�
LQWHUQDWLRQDO�LQVWLWXWLRQV�VXJJHVW�WKDW�WKH\�PD\�ZHOO�EH��7KH�H00�SURMHFW�LV�RQJRLQJ�DQG�WKH�LQWHQWLRQ�LV�WR�
H[SDQG�WKH�VDPSOH�RI�$XVWUDOLDQ�XQLYHUVLWLHV�DV�PXFK�DV�IXQGLQJ�DQG�ZLOOLQJQHVV�WR�SDUWLFLSDWH�DOORZV���
�
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$FNQRZOHGJHPHQWV�
�
7KH�DXWKRU�ZRXOG�OLNH�WR�DFNQRZOHGJH�WKH�VXSSRUW�RI�WKH�$NR�$RWHDURD�1DWLRQDO�3URMHFW�)XQG��$&2'(��DQG�WKH�
1HZ�=HDODQG�0LQLVWU\�RI�(GXFDWLRQ�IRU�WKHLU�IXQGLQJ�RI�WKH�H00�UHVHDUFK��7KH�VXSSRUW�DQG�LQYROYHPHQW�RI�WKH�
SDUWLFLSDWLQJ�LQVWLWXWLRQV�LV�DOVR�JUDWHIXOO\�DFNQRZOHGJHG�ZLWK�SDUWLFXODU�WKDQNV�WR�WKH�LQVWLWXWLRQDO�FRQWDFWV��
�
5HIHUHQFHV�
�
$&2'(����������$&2'(�%HQFKPDUNV��&DQEHUUD��$XVWUDODVLDQ�&RXQFLO�RQ�2SHQ��'LVWDQFH�DQG�(�/HDUQLQJ��

KWWS���ZZZ�DFRGH�HGX�DX�SURMHFWVBUHVRXUFHV�SKS��
$OOHQ��,�(��	�6HDPDQ��-����������&KDQJLQJ�&RXUVH��7HQ�<HDUV�RI�7UDFNLQJ�2QOLQH�(GXFDWLRQ�LQ�WKH�8QLWHG�

6WDWHV��6DQ�)UDQFLVFR��%DEVRQ�6XUYH\�5HVHDUFK�*URXS�DQG�4XDKRJ�5HVHDUFK�*URXS��//&��
KWWS���ZZZ�RQOLQHOHDUQLQJVXUYH\�FRP��

$WWZRRG��5����������µ2(5�8QLYHUVLW\¶�WR�&XW�&RVW�RI�'HJUHH��7LPHV�+LJKHU�(GXFDWLRQ�����)HEUXDU\��������
KWWS���ZZZ�WLPHVKLJKHUHGXFDWLRQ�FR�XN��������DUWLFOH���

%DWK��'��	�%RXUNH��-����������*HWWLQJ�6WDUWHG�:LWK�%OHQGHG�/HDUQLQJ��%ULVEDQH��*ULIILWK�,QVWLWXWH�IRU�+LJKHU�
(GXFDWLRQ��
KWWS���ZZZ�JULIILWK�HGX�DX�BBGDWD�DVVHWV�SGIBILOH�������������*HWWLQJBVWDUWHGBZLWKBEOHQGHGBOHDUQLQJBJXLG
H�SGI��

&DUU��1����������,7�'RHVQ¶W�0DWWHU��+DUYDUG�%XVLQHVV�5HYLHZ����������±����
&KDOPHUV�'����������$�5HYLHZ�RI�$XVWUDOLDQ�DQG�,QWHUQDWLRQDO�4XDOLW\�6\VWHPV�DQG�,QGLFDWRUV�RI�/HDUQLQJ�DQG�

7HDFKLQJ��&KLSSHQGDOH��16:��$XVWUDOLD��&DUULFN�,QVWLWXWH�IRU�/HDUQLQJ�DQG�7HDFKLQJ�LQ�+LJKHU�(GXFDWLRQ�
/WG��

&RUPLHU��'�������������4XHVWLRQV��DQG�$QVZHUV��$ERXW�022&V��KWWS���GDYHFRUPLHU�FRP�HGEORJ���������������
TXHVWLRQV�DQG�DQVZHUV�DERXW�PRRFV��>YLHZHG���2FW�����@��

'DQLHO��-�6����������0DNLQJ�6HQVH�RI�022&V��0XVLQJV�LQ�D�0D]H�RI�0\WK��3DUDGR[�DQG�3RVVLELOLW\��5HVHDUFK�
SDSHU��6HRXO��.RUHD��.RUHDQ�1DWLRQDO�2SHQ�8QLYHUVLW\��KWWS���VLUMRKQ�FD�ZRUGSUHVV�ZS�
FRQWHQW�XSORDGV���������������022&VSDSHU��SGI�>YLHZHG���2FW�����@�� 

*LEEV�*���������'LPHQVLRQV�RI�4XDOLW\��<RUN��8.���+LJKHU�(GXFDWLRQ�$FDGHP\��� 
+DJHO��-���%URZQ��-�6��	�'DYLVRQ��/����������6KDSLQJ�6WUDWHJ\�LQ�D�:RUOG�RI�&RQVWDQW�'LVUXSWLRQ��+DUYDUG�

%XVLQHVV�5HYLHZ��2FWREHU�������������
+DPHO��*��	�9lOLNDQJDV��/����������7KH�4XHVW�IRU�5HVLOLHQFH��+DUYDUG�%XVLQHVV�5HYLHZ�����������±���� 
+pQDUG�)���������/HDUQLQJ�2XU�/HVVRQ��5HYLHZ�RI�4XDOLW\�7HDFKLQJ�LQ�+LJKHU�(GXFDWLRQ��3DULV��2UJDQLVDWLRQ�

IRU�(FRQRPLF�&R�RSHUDWLRQ�DQG�'HYHORSPHQW��https://doi.org/10.1787/9789264079281-en� 
.RFK��-�9����������740��:K\�LV�,WV�,PSDFW�LQ�+LJKHU�(GXFDWLRQ�6R�6PDOO"�7KH�740�0DJD]LQH����������������� 
/DZ�'�&�6���������4XDOLW\�DVVXUDQFH�LQ�SRVW�VHFRQGDU\�HGXFDWLRQ��VRPH�FRPPRQ�DSSURDFKHV��4XDOLW\�

$VVXUDQFH�LQ�(GXFDWLRQ�������±�����
0DUJLQVRQ��6��	�&RQVLGLQH��0����������7KH�(QWHUSULVH�8QLYHUVLW\��3RZHU��*RYHUQDQFH�DQG�5HLQYHQWLRQ�LQ�

$XVWUDOLD��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�� 
0DUVKDOO��6�������D���H00�9HUVLRQ�7ZR�3URFHVV�$VVHVVPHQW�:RUNERRN��:HOOLQJWRQ��9LFWRULD�8QLYHUVLW\�RI�

:HOOLQJWRQ��5HSRUW�WR�WKH�1HZ�=HDODQG�0LQLVWU\�RI�(GXFDWLRQ����SS�� 
KWWS���ZZZ�XWGF�YXZ�DF�Q]�UHVHDUFK�HPP�GRFXPHQWV�YHUVLRQWZR���������:RUNERRN�SGI� 
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