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,O]H�%XOLJLQD��8QLYHUVLW\�RI�/DWYLD
/HHQD�.DLNNRQHQ��-$0.�8QLYHUVLW\�RI�$SSOLHG�6FLHQFHV

$EVWUDFW��:RUN�%DVHG�/HDUQLQJ� �:%/�� LV� LQFUHDVLQJO\�EHFRPLQJ�SDUW� RI� WKH� 9RFDWLRQDO�(GXFDWLRQ� DQG�7UDLQLQJ�

�9(7��V\VWHPV�DFURVV�(XURSH��$�FUXFLDO�HOHPHQW�IRU�VXFFHVVIXO LPSOHPHQWDWLRQ�RI�:%/ DSSURDFKHV LV�WKH�H[LVWHQFH�RI

FRPSHWHQW�:%/�WUDLQHUV LQ�9(7�LQVWLWXWLRQV�DQG�FRPSDQLHV��7KLV�LV�VWLOO�D�FKDOOHQJH UHTXLULQJ�DOVR�IRFXVHG�UHVHDUFK�WR�

VXSSRUW�SROLF\�GHYHORSPHQWV��

7KH�DLP�RI�WKH�SDSHU�KHUH�LV�WZR�IROGHG��LW�DLPV�WR�DQDO\VH�WKH EDFNJURXQG�RI�ZLGHU�VRFLR�HFRQRPLF�DQG�HGXFDWLRQDO�

HPSOR\PHQW�DVSHFWV�EHKLQG� WKH�FKDOOHQJHV�RI�:%/��DQG�VHFRQGO\�� WR�SUHVHQW� UHVHDUFK�FKDOOHQJHV�ZLWKLQ�DQ� RQJRLQJ�

(XURSHDQ�8QLRQ�(UDVPXV��.$���SURJUDPPH�SURMHFW�FDOOHG�³777�:%/´��7KLV SURMHFW�LV�IRFXVLQJ�RQ�GHYHORSPHQW�RI�

WUDLQLQJ� RI� :%/� WUDLQHUV� WKURXJK� DQ LQQRYDWLYH� µWDQGHP� WUDLQLQJ¶ PHWKRGRORJ\� SLORWHG� LQ� WKH� %DOWLF� FRQWH[W� DQG�

FRQVLGHUHG�DV�D�SRWHQWLDOO\�FRQWULEXWLQJ�IDFWRU�WR�LQFUHDVH�FRPSHWLWLYHQHVV�RI�WKH�GHYHORSHG�ODERXU�IRUFH� 7KH�SXUSRVH�RI�

WKH� H[SHULPHQWDWLRQ� LPSOHPHQWHG� LQ� 777�:9%/� SURMHFW� ZLWKLQ� ���������� LV� WR� GHYHORS� DQG� WHVW� D� SURIHVVLRQDO�

GHYHORSPHQW�PRGHO�LQ�ZKLFK�WXWRUV�IURP�9(7�VFKRROV�DQG�HQWHUSULVHV�DUH�WUDLQHG�WRJHWKHU�

7KH�UHVHDUFK�UHODWHG�WR�WKH�H[SHULPHQWDWLRQ LV�LQYHVWLJDWLQJ KRZ�WKH�:%/�WXWRUV�SDUWLFLSDWLQJ�LQ�MRLQW�WUDLQLQJ�GHYHORS�

WKHLU�FRPSHWHQFHV� UHODWHG� WR�:%/��7KH� UHVHDUFK� LV� VWLOO� LQ�SURJUHVV� ,Q� WKLV�SDSHU� ZH�SUHVHQW� WKH�SLORW�SKDVH� UHVXOWV��

IRFXVLQJ�RQ KRZ�:%/�WXWRUV�DVVHVVHG WKHLU�H[SHUWLVH�UHODWHG�WR�:%/ SULRU WR�WKHLU�WUDLQLQJ��7KH�UHVXOWV�DUH�EHLQJ�VHHQ�DV�

UHOHYDQW�IRU�VXEVHTXHQW�VWXGLHV�LQ�ODWHU�VWDJHV�RI�WKH�SURMHFW�LPSOHPHQWDWLRQ��

7KH� FRQFOXVLRQV� IURP� WKH� UHVHDUFK� KDYH D� WKHRUHWLFDO� YDOXH� UHJDUGLQJ� WKH� GHYHORSPHQW� RI� MRLQW� PHWKRGRORJLFDO�

DSSURDFKHV�DJDLQVW�YDULHG�QDWLRQDO�9(7�SROLF\�FRQWH[WV��7KH�SUDFWLFDO�YDOXH�RI�WKH�VWXG\�UHIHUV�WR�WKH�UHFRPPHQGDWLRQV�

IRU�HGXFDWLRQ�SROLF\�PDNHUV�WR�LPSURYH�WKH�TXDOLW\�RI�WUDLQLQJ�RI�WUDLQHUV�IRU�ZRUN�EDVHG�OHDUQLQJ��

.H\�ZRUGV� ZRUN�EDVHG�OHDUQLQJ��WUDLQLQJ�RI�WUDLQHUV��FRPSHWLWLYH�ODERXU�IRUFH

-(/�FRGH� ,����,����2����/��

,QWURGXFWLRQ

:RUN�%DVHG�/HDUQLQJ� �:%/�� LV� LQFUHDVLQJO\� SURPRWHG� LQ� WKH�9RFDWLRQDO�(GXFDWLRQ�DQG�7UDLQLQJ� �9(7��V\VWHPV�

DFURVV�(XURSH�DQG�DV�D�SDUW�RI�(XURSHDQ�\RXWK�DQG�HPSOR\PHQW�SROLFLHV��(&������� 7KLV�LV�GXH�WR�VHHLQJ�ZRUN�LWVHOI��DV�

FKDQJLQJ EXW�DOVR� UHFRJQLVLQJ�ZRUNSODFHV�DV� OHDUQLQJ�HQYLURQPHQWV EHVLGHV�9(7� LQVWLWXWLRQV�DQG�ZKLFK� WRJHWKHU�FDQ�

SURYLGH�WKH�OHDUQHU�GLYHUVH�RSSRUWXQLWLHV�IRU�OHDUQLQJ �0LNNRQHQ�HW�DO��������:%/�LV�QRZDGD\V�SHUFHLYHG�QRW�RQO\ DV

EHQHILWWLQJ� LQGLYLGXDO� VWXGHQWV¶� OHDUQLQJ�EXW� DOVR� LPSURYLQJ�PRUH�ZLGHO\� WKH� HPSOR\DELOLW\�RI� \RXQJ�SHRSOH� WKURXJK�

QDWLRQDO�9(7�V\VWHPV�DQG�IXUWKHUPRUH��DV�D�SUHFRQGLWLRQ�IRU�GHYHORSLQJ�FRPSHWLWLYH�ODERXU�IRUFH��&HGHIRS��������7KLV�

FDQ�EH�LQWHUSUHWHG�IURP�WKH�PDQ\�UHSRUWV�GHVFULELQJ�LPSOHPHQWDWLRQ�RI�:%/�LQ�GLIIHUHQW�FRXQWULHV��H�J��(&��������������

'HVSLWH� WKH� ZLGHO\� VKDUHG� ZLOOLQJQHVV� WR� SURPRWH�:%/� LQ� 9(7�� 0LNNRQHQ� HW� DO� ������� IRXQG� RXW� LQ� WKHLU� UHFHQW

LQWHUQDWLRQDO OLWHUDWXUH�UHYLHZ WKDW�WKHUH�LV�TXLWH�PXFK�HPSLULFDO�UHVHDUFK�GRQH�LQ�:%/�DV�VXFK��+RZHYHU��YHU\�OLWWOH�RI�

WKH�UHVHDUFK�GRQH�IRFXVHV�RQ�WKH�TXHVWLRQ�RI�JXLGLQJ�9(7�VWXGHQWV�DW ZRUNSODFHV��H�J��ZKDW�NLQG�RI�SUDFWLFHV�DUH�XVHG�LQ�



JXLGDQFH�RI�:%/�DQG�ZKR�SURYLGHV�WKH�JXLGDQFH� &RQVHTXHQWO\��WKLV�LV�IROORZHG�E\ D�TXHVWLRQ�UHJDUGLQJ�WKH FRPSHWHQFH�

RI�WUDLQHUV�DQG�WKHLU�WUDLQLQJ�DOVR�UHTXLULQJ�UHVHDUFK�WR�VXSSRUW�WKH�(XURSHDQ�OHYHO�SROLF\�GHYHORSPHQWV RQ�:%/�LQ�9(7�

7KH�UHVHDUFK�GHVFULEHG�KHUH�DLPV�WR�VWXG\�WUDLQLQJ�RI�WUDLQHUV�IRU�ZRUN�EDVHG�OHDUQLQJ�WKURXJK�DQ�H[SHULPHQWDWLRQ�LQ�

DQ�RQJRLQJ�(XURSHDQ�8QLRQ�(UDVPXV��.H\�$FWLRQ���SURMHFW�³777�:%/��,W�UHDFKHV�WR�GHYHORS�D�MRLQW�:%/�WUDLQLQJ�

PRGHO WR�EH�XVHG�LQ�DOO WKUHH�%DOWLF�FRXQWULHV��%DVHG�RQ�FRXQWU\�VSHFLILF�DQG�MRLQW�H[SHULHQFHV�RI�WKH�%DOWLF�&RXQWULHV��

WKHUH�LV�K\SRWKHVLV ZLWK�XQGHUO\LQJ�DVVXPSWLRQV�WKDW�D MRLQW�WUDLQLQJ�RI�9(7�DQG�ZRUNSODFH�WXWRUV��FDOOHG�:%/�WXWRUV��

KDV�PDQ\�EHQHILWV� LQ� FRPSDULVRQ� WR� VHSDUDWH� WUDLQLQJV� IRU�9(7�DQG�ZRUNSODFH� WXWRUV��7KH�SURSRVHG� WDQGHP� WUDLQLQJ�

DSSURDFK UHSUHVHQWV�QHZ�W\SH�RI�FXUULFXOXP�IRU�SURIHVVLRQDO�GHYHORSPHQW�RI�:%/�WXWRUV�DQG� LV�DLPLQJ�DW� LPSURYLQJ�

SHGDJRJLFDO�VNLOOV�RI�WXWRUV��7KH�H[SHULPHQWDWLRQ�LQ�777��:%/�SURMHFW�ZLOO�FRYHU�DOO�WKH�%DOWLF�FRXQWULHV � /DWYLD��(VWRQLD�

DQG� /LWKXDQLD� EXW� WKURXJK� UHIOHFWLQJ� DJDLQVW� WKH� EDFNJURXQG� RI� ZLGHU� VRFLR�HFRQRPLF� DQG� HGXFDWLRQDO�HPSOR\PHQW�

DVSHFWV� LW�LV�KRSHG WR�FRQWULEXWH�IXUWKHU�WR�WKH�(XURSHDQ OHYHO�GLVFXVVLRQV�RQ�:%/�GHYHORSPHQWV��

7KH�UHVHDUFK�LV�LQ�OLQH�ZLWK�WKH�LGHDV�RI�WKH�777�:%/�SURMHFW�GHVLJQHUV�WR�SURPRWH�GHYHORSPHQW�RI�:%/�SURFHVVHV�

DQG�SUDFWLFHV��,W�WULHV�WR�HQVXUH�WKDW�WKH�YLHZV�RI�µDFWRUV¶�ZLWKLQ�WKHLU�V\VWHPV�DUH�SODFHG�DW�WKH�IRUHIURQW�RI�GLVFXVVLRQV��

7KH�DWWDFKHG�ILJXUH�� GLVSOD\V�WKH�UHVHDUFK�SXUSRVH�DQG�WKH�SURFHVV�WKURXJK�ZKLFK�WKH�LPSDFW�RI�WKH�MRLQW�:%/�WXWRU�

WUDLQLQJV�LV�LQYHVWLJDWHG�

)LJXUH �� 7KH�5HVHDUFK�$SSURDFK��.DLNNRQHQ��/��0DXQRQHQ�(VNHOLQHQ��,��	�3DNNDOD��$��������

7KH�VWDUWLQJ�SRLQW� WDNHQ� IURP�WKH�SURMHFW�GHVLJQHUV��WKH�K\SRWKHVHV��ZRXOG�HDVLO\�KDYH� OHG� WR�FRQVLGHU� WKH�FODVVLF�

UHVHDUFK�GHVLJQ�ZLWK�WHVW�DQG�FRQWURO�JURXSV��+RZHYHU��WKH�SURMHFW�ZDV�RQO\�SODQQHG�WR�LQFOXGH�WKH�MRLQW�WUDLQLQJV�LQVWHDG�

RI�KDYLQJ�ERWK�MRLQW�WUDLQLQJV�IRU�VRPH�:%/�WXWRUV�DV�WHVW�JURXSV�DQG�VHSDUDWH�WUDLQLQJV�IRU�VRPH�RWKHU�WXWRUV�DV�FRQWURO�

JURXS��

)RU�WKLV�UHDVRQ��WKH�UHVHDUFK�GHVLJQ�ZDV�IRUPXODWHG�DV�VR�FDOOHG�SDQHO�GHVLJQ��/LNH�WKH�FODVVLF�GHVLJQ��WKH�SDQHO�GHVLJQ�

SURYLGHV�UHSHDWHG�REVHUYDWLRQV�RQ�D�VHW�RI�YDULDEOHV�EXW�LW�GRHV�QRW�GHPDQG�WKH�VHW�RI�D�FRQWURO�JURXS��$�SDQHO�VWXG\�LV�

GHILQHG�DV�D�VWXG\�WKDW�FROOHFWV�LQIRUPDWLRQ�RQ�WKH�VDPH�LQGLYLGXDOV�RU�VDPSOH�RI�SHUVRQV��D�SDQHO��DW�GLIIHUHQW�SRLQWV�LQ�

WLPH�DLPLQJ�WR�VWXG\�FKDQJH�RYHU�WLPH��6R�EHLQJ��WKH�ILUVW�GDWD�FROOHFWLRQ�LV�LPSOHPHQWHG�EHIRUH�WKH�LQWHUYHQWLRQ��7KH�

IROORZLQJ�GDWD�FROOHFWLRQ�V��LV�GRQH�DIWHU�WKH�LQWHUYHQWLRQ��ZKLFK�LV�IXUWKHU�IROORZHG�ZLWK�DQ�DQDO\VLV�RI�KRZ�ELJ�D�FKDQJH�

KDSSHQHG�LQ�WKH�YDULDEOH�LQ�TXHVWLRQ�����KWWS���ZZZ�R[IRUGELEOLRJUDSKLHV�FRP�YLHZ�GRFXPHQW�RER���������������RER�

�������������������[PO�KWWS���PHWKRGV�VDJHSXE�FRP�PHWKRGV�PDS�SDQHO�VWXGLHV��

KWWS���ZZZ�IVG�XWD�IL�PHQHWHOPDRSHWXV�WXWNLPXV�DVHWHOPD�KWPO���5HWULHYHG������������



7KH�FKDOOHQJH�ZLWK�SDQHO�GHVLJQ�LV�WKDW�EHFDXVH�WKHUH�DUH�QRW�DQ\�FRQWURO�JURXSV��WKH�UHVHDUFKHU�FDQQRW� KRZHYHU��

EH�VXUH�ZKHWKHU�WKH�FKDQJH�KDSSHQHG�EHFDXVH�RI�WKH�LQWHUYHQWLRQ��RU�GXH�WR�VRPH�RWKHU�IDFWRU��0RVW�SDQHO�VWXGLHV�DUH�

GHVLJQHG�IRU�TXDQWLWDWLYH�DQDO\VLV�DQG�XVH�VWUXFWXUHG�VXUYH\�GDWD��+RZHYHU��SDQHO�VWXGLHV�PD\�DOVR�XVH�TXDOLWDWLYH�PHWKRGV�

IRU�WKH�GDWD�FROOHFWLRQ�DQG�DQDO\VLV���

7KH�PDLQ�UHVHDUFK�PHWKRGV�XVHG�LQ�WKH�SLORW�SKDVH�RI�WKH�VWXG\�GHVFULEHG�KHUH�DUH�GHVN�UHVHDUFK�DQG�TXDQWLWDWLYH�

DQG�TXDOLWDWLYH�DQDO\VLV�RI� WKH�HPSLULFDO�GDWD�RI�WKH�VXUYH\V�IURP�WKH�WKUHH�%DOWLF�FRXQWULHV¶�VWDNHKROGHUV� 7KH�GDWD� LV�

FROOHFWHG�IURP�9(7�VFKRRO�WXWRUV�DQG�ZRUNSODFH�WXWRUV��L�H��WKH�:%/�WXWRUV� ZLWK�RQOLQH�TXHVWLRQQDLUHV DW WKH�EHJLQQLQJ�

RI�WKHLU�:%/�WXWRU�WUDLQLQJ��$�VHFRQG�GDWD�FROOHFWLRQ�ZLOO�WDNH�SODFH�LQ�VL[�PRQWKV�DIWHU�WKHLU WUDLQLQJ��$OO�LQ�DOO�WKH QXPEHU�

RI�:%/�WXWRUV�LQ�WKH�HQWLUH�UHVHDUFK�ZLOO�EH�����EXW�LQ�WKH�SLORW�SKDVH�GHVFULEHG�LQ�WKLV�SDSHU��WKH�DPRXQW�RI�WKHP�ZDV�

��� RI�ZKLFK����� UHVSRQGHG� WR� WKH�TXHVWLRQQDLUH� 'DWD�ZDV� DOVR� FROOHFWHG� IURP� WKH����:%/� WUDLQHUV� WKURXJK� JURXS�

LQWHUYLHZV��/DWHU�RQ��LQ�WKH�VHFRQG�SKDVH�RI�WKH�H[SHULPHQWDWLRQ�DQG�WKH�UHVHDUFK��GDWD�EHVLGHV�:%/�WXWRUV�ZLOO�DOVR�EH�

FROOHFWHG�IURP�9(7�VWXGHQWV��9(7�VFKRRO�DQG�FRPSDQ\�PDQDJHUV�WKURXJK�TXHVWLRQQDLUHV�LQ�RUGHU�WR�JHW�RWKHU�SRLQW�RI�

YLHZV�RQ�:%/�GHYHORSPHQW�DQG�WKH�ZRUN�RI�:%/�WXWRUV��

7KHRUHWLFDO�EDFNJURXQG

,Q�WKHLU�FXUUHQW�UHYLHZ�RI�DSSUHQWLFHVKLS�LQ�*HUPDQ\��(QJODQG�DQG�)LQODQG� 5LQWDOD HW�DO �������SHUFHLYH�WKDW EHVLGHV�

ZLOOLQJQHVV�WR�LQFUHDVH :%/ ZLWKLQ�(XURSHDQ�HPSOR\PHQW�SROLFLHV�WKHUH�DOVR�VHHPV�WR�EH�D�ZLOOLQJQHVV�WR�VWDQGDUGLVH�

WKH�DSSURDFKHV�LQ�:%/��7KH\�VWDWH KRZHYHU� WKDW�LW�LV�DOPRVW�LPSRVVLEOH�WR�WUDQVIHU�WKH�JRRG�SUDFWLFHV�IURP�D�FRXQWU\�WR�

DQRWKHU�EHFDXVH�WKH�HGXFDWLRQ�V\VWHPV�LQ�GLIIHUHQW�FRXQWULHV�IROORZ�VXFK�GLYHUVH�QDWLRQDO�DQG�FXOWXUDO�ORJLFV�EDVHG�RQ�

GLIIHUHQW�KLVWRULFDO�GHYHORSPHQWV�LQ�QDWLRQDO VRFLRSROLWLFDO��HFRQRPLF�DQG�HGXFDWLRQDO�FRQWH[WV��,Q�WKHLU�UHYLHZ��WKH\�EULQJ�

IRUWK�WKDW�FRPSDULVRQ�RI�9(7�V\VWHPV�± DQG�H�J��:%/�DV�SDUW�RI�LW�± GHPDQGV�WR�VHH�UHODWLRQV��UHVSRQVLELOLWLHV�DQG�VRFLHWDO�

VWUXFWXUHV�EHWZHHQ� WKH� VWDWH�� ODERXU�PDUNHW� DQG� HFRQRP\�� )XUWKHUPRUH�� LW� LV� LPSRUWDQW� WR� UHFRJQLVH� KRZ� WKH� UROHV�RI�

HGXFDWLRQDO�RUJDQLVDWLRQV��HQWHUSULVHV��LQWHUHVW�JURXSV�DQG�VRFLDO�SDUWQHUV�DUH�VHHQ�LQ�UHVSRQGLQJ�WR�GHPDQG�DQG�VXSSO\�RI�

TXDOLILFDWLRQV�LQ�WKH�HGXFDWLRQDO�PDUNHWV���5LQWDOD��1RNHODLQHQ�	�3\OYlV��������

&RQVHTXHQWO\��LQ�WKH�GHYHORSPHQWV�RI�:%/�WKHUH�DUH�DOVR�GLYHUVH�ZD\V�RI�VHHLQJ�LW�LQ�UHJDUGV�WR�RUJDQLVLQJ�:%/�DQG

WR�UHVSRQVLELOLWLHV�RI�LWV�DUUDQJHPHQWV��2Q WKH�RQH KDQG��:%/�LV�FRQVLGHUHG�DV�D�ZD\�WR�HQJDJH�\RXQJ�SHRSOH�LQWR�WKHLU�

OHDUQLQJ� LQ� HQWHUSULVHV� ZKHUH� WKH\� FDQ� OHDUQ� ZKDW� LV� UHOHYDQW� DQG� WKH� DUUDQJHPHQWV� RI� LW� LV� FRQVLGHUHG� WR� EH� DV WKH�

UHVSRQVLELOLW\�DQG�FRQWURO�RI�HQWHUSULVHV��2Q� WKH�RWKHU�KDQG�� LW� LV�FRQVLGHUHG� WKDW�\RXQJ�SHRSOH�VKRXOG� OHDUQ� WKH�VNLOOV�

QHHGHG�LQ�ZRUNLQJ�OLIH�ILUVWO\�LQ�HGXFDWLRQDO�LQVWLWXWLRQV�LQ�RUGHU�WR�EH�SURIHVVLRQDOO\�FRPSHWHQW�ZKHQ�HQWHULQJ�WR�ZRUNLQJ�

OLIH��,Q�SUDFWLFH��WKHUH�RFFXUV�GLYHUVH�DSSURDFKHV�PL[LQJ�GLIIHUHQWO\�WKHVH�WZR�OLQHV� :RUN�EDVHG�OHDUQLQJ�FDQ�EH�VHHQ�DV�

D�SRZHUIXO�GULYHU�IRU�ZRUNSODFH�VNLOOV�DQG�SURGXFWLYLW\�HQJDJLQJ�ERWK�WKH�OHDUQHU�DQG�WKH�FRPSDQLHV��.LV�������

(XURSHDQ�&HQWUH�IRU�WKH�'HYHORSPHQW�RI�9RFDWLRQDO�7UDLQLQJ��&HGHIRS��GHILQHV�:RUN�%DVHG�/HDUQLQJ�DV�DQ LQWHQGHG�

DQG�VWUXFWXUHG�OHDUQLQJ RU�WUDLQLQJ�WKDW�KDV�GLUHFW�UHOHYDQFH�WR�WKH�FXUUHQW�RU�IXWXUH�WDVNV�RI�WKH�OHDUQHU��0RUHRYHU��:%/�

LV�FRQVLGHUHG�DV�D�WUDLQLQJ�WDNLQJ�SODFH�LQ�D�ZRUN�EDVHG�FRQWH[W�OLNH�LQ�WKH�ZRUNSODFH��LQ�VHWWLQJV�VLPXODWLQJ�WKH�ZRUNSODFH�

RU�RXWVLGH�WKH�ZRUNSODFH��EXW�ZLWK�VSHFLILF�OHDUQLQJ�WDVNV�WKDW�PXVW�EH�GLUHFWO\�DSSOLHG�LQ�WKH�ZRUNSODFH�DQG�UHIOHFWHG�

XSRQ� DIWHUZDUGV� �&HGHIRS�� ����� E���:KHQ� WDONLQJ� DERXW� µDSSUHQWLFHVKLS¶�ZLWKLQ� WKH� DSSURDFK� RI�:%/�� LW� DSSOLHV� WR�

WUDLQLQJ�SURJUDPPHV��LQ�ZKLFK�OHDUQHUV�KDYH�WKH�VWDWXV�RI�HPSOR\HHV�DQG�DUH�SDLG�IRU�WKHLU�ZRUN�DQG�ZKLFK�QRUPDOO\�

IHDWXUH�D�FRQWUDFWXDO�UHODWLRQVKLS�EHWZHHQ�WKH�OHDUQHU�ZLWK�WKH�WUDLQLQJ�HQWHUSULVH��&HGHIRS���������

+DYLQJ�LQ�PLQG�WKLV�EURDG GHILQLWLRQ�LW�LV�LPSRUWDQW�WR�UHFRJQLVH�WKDW�9(7�VWXGHQW�OHDUQLQJ�WDNHV�SODFH�LQ�WZR�GLIIHUHQW�

OHDUQLQJ� HQYLURQPHQWV�� WKDW� RI� WKH� ZRUNSODFH� DQG� HGXFDWLRQDO� RUJDQLVDWLRQ�� DQG� LV� FKDOOHQJLQJ� WKHP� ERWK�� 7KLV� VHWV�



GHPDQGV� RQ� KRZ� OHDUQLQJ� DW� ZRUNSODFHV LV� SHGDJRJLFDOO\� OHDG�� $FFRUGLQJ� WR�0LNNRQHQ� HW� DO� ������� LQ� ZRUNSODFHV�

SHGDJRJLFDO�SUDFWLFHV�DUH�YDULRXV�DQG�WKH�FRQFHSWV�ZKHQ�GLVFXVVHG� LQ�UHODWLRQ�WR�WKHP�DUH�HYHQ�LQFRKHUHQW��)XUWKHUPRUH��

RQ�ZRUNSODFHV�WKH�DFWXDO�JXLGDQFH LV�TXLWH�RIWHQ�GLVWXUEHG�E\�ZHDNO\�GHILQHG�UHVSRQVLELOLWLHV�DQG�WLPH UHVRXUFHV�DYDLODEOH�

IRU�JXLGDQFH���0LNNRQHQ�HW�DO��������,UMDOD��������FRQWLQXHV�VD\LQJ�WKDW�LQ�GLIIHUHQW�FRXQWULHV�WKH�UROH�DQG�FRPSHWHQFH�RI�

:%/�WXWRUV�RYHUDOO�LV�VHHQ�DQG�RUJDQLVHG GLIIHUHQWO\��,W�LV�DOVR�HPSKDVLVHG�WKDW�LQVWHDG�RI�VHHLQJ�:%/�DV�D�SURFHVV�RI�WKH�

OHDUQHU�LW�FRXOG�EH�FRQVWLWXWHG�DV�OHDUQLQJ�SURFHVV�RI�WKH�HQWLUH�ZRUN�FRPPXQLW\��LI�VR�HQDEOHG�WKURXJK�JRRG�OHDGHUVKLS�

DQG�PDQDJHPHQW�LQ�WKH�FRPSDQ\��,UMDOD�������.LV������ 0LNNRQHQ�HW�DO��������1RURQWDXV�������

<HW�� LUUHVSHFWLYH� WKH�HPSKDVLV�RQ ZKR�EHQHILWV� IURP :%/�� WKHUH� VHHPV� WR�EH�D�FRPPRQO\�VKDUHG�DJUHHPHQW� WKDW�

\RXQJ�OHDUQHUV�QHHG�FRPSHWHQW�JXLGDQFH�LQ�WKHLU�SURIHVVLRQDO�OHDUQLQJ��$W WKH�(XURSHDQ�OHYHO� WKLV�DJUHHPHQW�ZDV�UDLVHG�

LQ������DV�WKH�PHGLXP�WHUP�SROLF\�GRFXPHQW�RQ�9(7�� WKH�5LJD�&RQFOXVLRQV��������ZKLFK�HPSKDVLVHV�SURPRWLRQ�RI�

:%/�LQ�DOO�LWV�IRUPV�DQG�IXUWKHUPRUH��SURPRWHV�WKH�LQWURGXFWLRQ�RI V\VWHPLF�DSSURDFKHV�IRU�WUDLQLQJ�RI�9(7�WHDFKHUV�DQG

WUDLQHUV�ERWK�LQ�VFKRRO�DQG�ZRUN�EDVHG�VHWWLQJV��(7�����:RUNLQJ�JURXS�RQ�9(7�OLQNHG�WKHVH�REMHFWLYHV�ZLWK��JXLGLQJ�

SULQFLSOHV� RQ� L�� � DWWUDFWLYHQHVV�RI� DSSUHQWLFHVKLSV�E\� UDLVLQJ� WKH�TXDOLW\�RI�9(7� WHDFKHU�� LL�� � VXSSRUW� WKH� FRQWLQXRXV�

SURIHVVLRQDO�GHYHORSPHQW�RI�LQ�FRPSDQ\�WUDLQHUV� LLL��V\VWHPDWLF�FRRSHUDWLRQ�EHWZHHQ�9(7�VFKRROV�DQG�FRPSDQLHV�DQG��

LY��VXSSRUW�IRU�60(V� �(&������ 7KH�LVVXH�RI�FRPSHWHQW�WUDLQHUV�DQG�WKHLU�WUDLQLQJ�UHPDLQV�D�FKDOOHQJH�UHTXLULQJ�DOVR�

IRFXVHG�UHVHDUFK�WR�VXSSRUW�WKH�(XURSHDQ�OHYHO�SROLF\�GHYHORSPHQWV

5HVHDUFK�UHVXOWV DQG�GLVFXVVLRQ

7KH�UHVHDUFK�ZLWKLQ�WKH�777�:%/�SURMHFW�LV�RQO\�MXVW�VWDUWHG�ZLWK�WKH�SLORW�SKDVH�WULDOV��7KH�:%/�WXWRUV�ZLOO�EH�

UHTXHVWHG WR�DVVHVV�DJDLQ�LQ�VL[�PRQWKV�DIWHU�WKHLU�WUDLQLQJ�WKHLU�VNLOOV�DV�:%/�WXWRUV��6R�RQO\�WKHQ� LW�ZLOO�EH SRVVLEOH�WR�

VHH�LI�WKH\�H[SHULHQFH�WR�KDYH�GHYHORSHG�WKHPVHOYHV��$FFRUGLQJO\��DW WKLV�SRLQW�LW�LV�QRW�\HW�SRVVLEO\�WR�VD\�DQ\WKLQJ�EXW�

GHVFULEH WKH�LQLWLDO�GDWD�IURP�WKH�VWDUW�RI�WKH�SLORW�SKDVH�RI�WKH�UHVHDUFK DQG�WKHVH LQLWLDO�UHVXOWV�GR�QRW�\HW�DOORZ�WR�GUDZ�

DQ\�FRQFOXVLRQV�DERXW�WKH�IHDVLELOLW\�RI�WKH�SURSRVHG�µWDQGHP�WUDLQLQJ¶� +RZHYHU��WKH�DQDO\VLV�RI�WKH�GDWD�REWDLQHG�VR�IDU�

ZLOO�FUHDWH�D�EDVLV�IRU�IXUWKHU�VWXGLHV�ZKHQ�GDWD�IURP�WKH�QH[W�SLORWLQJ�SKDVH�ZLOO�EH�DFTXLUHG�

7KH� FRQFOXVLRQV� IURP� WKH� UHVHDUFK� DUH� H[SHFWHG� WR� KDYH D� WKHRUHWLFDO� YDOXH� UHJDUGLQJ� WKH� GHYHORSPHQW� RI� MRLQW�

PHWKRGRORJLFDO�DSSURDFKHV�DJDLQVW�YDULHG�QDWLRQDO�9(7�SROLF\�FRQWH[WV��7KH�SUDFWLFDO�YDOXH�RI�WKH�VWXG\�UHIHUV�WR�WKH�

UHFRPPHQGDWLRQV�IRU�HGXFDWLRQ�SROLF\�PDNHUV�WR�LPSURYH�WKH�TXDOLW\�RI�WUDLQLQJ�RI�WUDLQHUV�IRU�ZRUN�EDVHG�OHDUQLQJ��

7KH�SUHVHQW�VWXG\�\LHOGV�DOVR�D�ZHDOWK�RI�PDWHULDO�IRU�IXUWKHU�EURDGHU�UHVHDUFK�± UHJDUGLQJ�WKH�GHYHORSPHQW�DQG�VKDULQJ�

WKH� /DWYLDQ� DQG� %DOWLF� �(8� UHJLRQDO�� DSSURDFK� DQG� H[SHULHQFH� WR� SROLF\� LQQRYDWLRQ� UHJDUGLQJ� LQWURGXFWLRQ� DQG�

LPSOHPHQWDWLRQ�RI�:%/�LQ�FRXQWULHV�ZLWK�KLVWRULFDOO\�VFKRRO�EDVHG�V\VWHPV��,W�DOVR�SURYLGHV�DQ�H[DPSOH�RI�JRRG�SUDFWLFH�

KRZ� UHVRXUFHV� FDQ� EH� LQWHJUDWHG� WR� LPSOHPHQW� FRKHUHQW� DQG� VXVWDLQDEOH� SROLF\� LQ� FRPSOLDQFH�ZLWK� QDWLRQDO� DQG� (8�

HGXFDWLRQ�DQG�VSHFLILFDOO\�9(7�SULRULWLHV������

7KH�FKDUDFWHULVWLFV�RI�WKH�WDUJHW�JURXS�VWXGLHG

7KH�HPSLULFDO�GDWD�LQ�WKH�SLORW�SKDVH�ZDV�UHFHLYHG�IURP���� :%/�WXWRUV� 6OLJKWO\ PRUH�RI�WKHP�ZHUH�ZRPHQ��a�����

WKDQ�PHQ� 7KH\�UHSUHVHQWHG�DJH�JURXSV�IURP��� WR����\HDUV� 0HDQ�DJH�JURXS�LQ�/DWYLD�DQG�/LWKXDQLD�ZDV�WKH�JURXS����

���\HDUV�DQG�LQ�(VWRQLD�RYHU����\HDUV��



7DEOH��

*HQGHU�RI�WKH�UHVSRQGHQWV

&RXQWU\
*HQGHU

/LWKXDQLD /DWYLD (VWRQLD

1 3HUFHQW 1 3HUFHQW 1 3HUFHQW

0DOH �� ��� �� ��� �� ���

)HPDOH �� ��� �� ��� �� ���

7DEOH��

$JH�RI�WKH�UHVSRQGHQWV�LQ�/LWKXDQLD��/DWYLD�DQG�(VWRQLD

7KH�GLVWULEXWLRQ RI�9(7�DQG�ZRUNSODFH�WXWRUV�ZDV�QRW�HYHQ�DFURVV�WKH�WKUHH�%DOWLF�FRXQWULHV��EXW�WKH�RYHUDOO�QXPEHUV�

RI� WKH� LQYROYHG�9(7� DQG�ZRUNSODFH� WXWRUV�ZDV� IDLUO\� HYHQ�� ���ZRUNSODFH� WXWRUV� DQG� ���9(7� WXWRUV� ,Q� /DWYLD� DQG�

/LWKXDQLD��WKH�DPRXQW�RI�ZRUNSODFH�WXWRUV�ZDV�DSSUR[LPDWHO\�����DQG�9(7�WXWRUV������,Q�(VWRQLD�WKH�GLVWULEXWLRQ�ZDV�

WKH�RWKHU�ZD\�DURXQG��DQG�WKHUH�ZHUH�PRUH�ZRUNSODFH�WXWRUV�������LQ�UHODWLRQ�WR�WKH�DPRXQW�RI�����RI�9(7�WXWRUV� 7KH�

:%/�WXWRUV�UHSUHVHQWHG�VHYHUDO�GLIIHUHQW SURIHVVLRQDO�ILHOGV�

7DEOH��

'LVWULEXWLRQ�RI�9(7�DQG�ZRUNSODFH�WXWRUV�SHU�HDFK�%DOWLF�FRXQWU\��1� ����

FRXQWU\
$JH LQ�\HDUV

/LWKXDQLD /DWYLD (VWRQLD

1 3HUFHQW 1 3HUFHQW 1 3HUFHQW

���± �� � �� �� ��� � ���

���± �� �� ��� �� ��� �� ���

���± �� �� ��� �� ��� �� ���

!��� �� ��� �� ��� �� ���

&RXQWU\
7XWRUV¶�ZRUNSODFH

/LWKXDQLD /DWYLD (VWRQLD $OO�

1 3HUFHQW 1 3HUFHQW 1 3HUFHQW 7RWDO

9(7�WXWRUV �� ��� �� ��� �� ��� ��

:RUNSODFH�WXWRUV �� ��� �� ��� �� ��� ��

1�DOWRJHWKHU��FRXQWU\ �� �� �� ���



7KH�H[SHUWLVH�LQ�YDULRXV�DVSHFWV�RI�VWXGHQWV¶�JXLGDQFH LQ�:%/

7KH�:%/�WXWRUV ZHUH�DVNHG�WR�DVVHVV�WKHLU�RZQ�H[SHUWLVH�LQ�IRXU�GLYHUVH�DVSHFWV�RI�ZRUN�EDVHG�OHDUQLQJ��WKDW�RI�

WKHLU�H[SHUWLVH LQ�SODQQLQJ��JXLGLQJ�DQG�DVVHVVLQJ�RI�:%/ EHVLGHV�LQ�GHYHORSLQJ�:%/�LQ�FRRSHUDWLRQ�ZLWK�9(7�VFKRRO

RU ZRUNSODFH��2I�WKHVH�IRXU�HQWLWLHV�VXPV�RI�YDULDEOHV�ZHUH�SURGXFHG��7KH�UHVXOWV�DUH�GHVFULEHG�LQ�ILJXUH ��

'LIIHUHQFHV�EHWZHHQ�FRXQWULHV�DQG�EHWZHHQ ZRUNSODFH�DQG 9(7�WXWRUV�LQ�RQH�FRXQWU\�ZHUH�VXUSULVLQJO\�VPDOO�LQ�UHJDUG�

WR�WKHVH�IRXU�GLYHUVH�DVSHFWV�UHODWHG�WR�:%/� ,Q�DYHUDJH�WKH�UHVSRQGHQWV�DVVHVVHG�WKHLU�H[SHUWLVH�WR�EH�JRRG�

)LJXUH����%DOWLF�:%/�WXWRUV¶ VHOI�DVVHVVPHQW�RI�WKHLU�VNLOOV�LQ�SODQQLQJ� JXLGLQJ�DQG�DVVHVVLQJ�:%/

&RQFHUQLQJ�WKHLU�VNLOOV�LQ�GHYHORSLQJ�FRRSHUDWLRQ�EHWZHHQ�9(7�VFKRROV DQG ZRUNSODFHV�WKH�:%/�WXWRUV�FRQVLGHUHG�

WKHLU�H[SHUWLVH�WR�EH�RQO\�VDWLVIDFWRU\��VHH�ILJXUH�����+RZHYHU��WKH�GLIIHUHQFHV�ZHUH�QRW�VLJQLILFDQW��

$OO� LQ� DOO�� LW� FDQ� EH� VDLG� WKDW�(VWRQLDQV� DVVHVVHG� WKHPVHOYHV� WR� EH�ZHDNHU� LQ� DOO� HOHPHQWV� WKDQ� WKH� RWKHU� FRXQWU\�

UHSUHVHQWDWLYHV� (�J FRQFHUQLQJ�WKH�H[SHUWLVH�LQ�'HYHORSLQJ�FRRSHUDWLRQ�EHWZHHQ�9(7�VFKRROV�DQG�HQWHUSULVHV�ô�RI�WKH�

:%/ WXWRUV�DPRQJ (VWRQLDQ�EHVW�WXWRUV�FRQVLGHUHG�WKHP�WR�EH�DW�WKH�VDPH�OHYHO�WKDQ�WKH�ZHDNHVW�ó�IRXUWK LQ�/DWYLD��7KH�

WHQGHQF\�ZDV�VLPLODU�LQ�DOO�DVVHVVPHQW�DUHDV��+RZHYHU��QRQH�RI�WKH�EDFNJURXQG�IDFWRUV�H[SODLQHG�WKLV�

)LJXUH ���%DOWLF�:%/�WXWRUV�DVVHVVPHQW�RI�WKHLU�RZQ�H[SHUWLVH�LQ�'HYHORSLQJ�:%/ &RRSHUDWLRQ�EHWZHHQ�VFKRROV�DQG�
HQWHUSULVHV



([SHULHQFHV�RI�KDYLQJ�ZRUNSODFH�DQG�9(7�VFKRRO�WXWRUV�LQ�WKH�VDPH�JURXS�

:LWKLQ�WKH�TXHVWLRQQDLUH�SURYLGHG�WKH�:%/�WXWRUV�DOVR�JDYH�VRPH�RSHQ�IHHGEDFN�DERXW�WKH�WDQGHP�WUDLQLQJ��7KH\�

ZHUH VD\LQJ�WKDW�LW�ZDV�JRRG�WR�KDYH�ZRUNSODFH�DQG�9(7�VFKRRO�WXWRUV�LQ�WKH�VDPH�JURXS�DV�LW�JDYH�WKHP�WKH�SRVVLELOLW\�

WR�EXLOG�FRQQHFWLRQV��WR�GLVFXVV DQG�VKDUH�H[SHULHQFHV�DQG�VHH�WKH�WRSLFV�IURP�DQRWKHU�SRLQW�RI�YLHZ� $OVR�WKH�OHDG�WUDLQHUV

LQ�HDFK�%DOWLF�FRXQWU\�ZHUH�IDLUO\�DVVXUHG�RQ�WKLV� 7KH\�DOVR�FRQVLGHUHG�WDQGHP�JURXSV�WR�EH�JRRG�EXW�RQ�WKH�RWKHU�KDQG�

VHOI�DVVHVVHG�WKDW�WKH\�VWLOO�QHHG�WR�GHYHORS�WKH�WUDLQLQJ�DSSURDFK�WR�JHW�WKH�UHDO�EHVW�RXW�RI�WKH�MRLQW�JURXS�

7KH�WRSLFV�FRQVLGHUHG�LPSRUWDQW�YDULHG�VOLJKWO\�IURP�FRXQWU\�WR�FRXQWU\��(VWRQLDQ�:%/�WXWRUV��PRVW�RI�WKHP�IURP�

ZRUNSODFHV��ZHUH�LQWHUHVWHG�LQ KRZ�WR�JLYH�IHHGEDFN�WR�VWXGHQWV�GXULQJ�WKHLU�:%/�OHDUQLQJ�SHULRGV�EXW�IRU�WKLV�WKH\�WROG�

WR�EH�ODFNLQJ�LQIRUPDWLRQ��RQ WKH�SURIHVVLRQDO�TXDOLILFDWLRQ�VWDQGDUGV��$FFRUGLQJ�WR�/LWKXDQLDQ�WUDLQHUV�WKHLU�:%/�WXWRUV�

ZDQWHG�WR�IRFXV�RQ�DGPLQLVWUDWLYH�LVVXHV�LQ�RUGHU�WR�XQGHUVWDQG�WKH�IUDPHZRUN�RI�:%/�

%RWK�LQ�/DWYLD�DQG�(VWRQLD�WKHUH�KDYH�EHHQ��RU�DUH�RWKHU�SURMHFWV�JRLQJ�RQ�UHODWHG�WR�WKH�:%/ RU�GHYHORSPHQW�RI�

RYHUDOO�9(7��7UDLQHUV�IHOW�WKDW�VFKRROV�DUH�XQGHU�SUHVVXUH��7KHUH�LV�D�ORW�JRLQJ�RQ�LQ�9(7��DQG�PDMRU FKDQJHV�LQ WKH 9(7�

V\VWHP�DUH�SXVKHG�IRUZDUG��&RQVHTXHQWO\��9(7�VFKRRO�VWDII�KDYH�WR�SHUIRUP�LQ�SDUDOOHO�LQ�PDQ\�FKDOOHQJLQJ�DUHDV��,Q�

(VWRQLD��WKLV�LV�RQH�RI�WKH�UHDVRQV�ZK\�WKH\�KDYH�LQYROYHG�PRUH�ZRUNSODFH�WXWRUV��DV�9(7�VFKRROV�KDYH�DOUHDG\�UHFHLYHG

VRPH�WUDLQLQJV�LQ�SUHYLRXV�RU�LQ�RWKHU�RQJRLQJ�SURMHFWV�

&RQFOXVLRQV��SURSRVDOV��UHFRPPHQGDWLRQV�

7KH�HPSLULFDO�GDWD�FROOHFWLRQ�DQG�DQDO\VLV�ZDV�EDVHG�RQ�SULRU�GHVN�UHVHDUFK�WR�HQVXUH�D�VRXQG�WKHRUHWLFDO�EDFNJURXQG�

IRU�WKH�VWXG\��7KH�GHVN�UHVHDUFK�SHUIRUPHG�LQGLFDWHV�WKDW��

�� GHYHORSLQJ�SURIHVVLRQ�VNLOOV�LQ�YRFDWLRQDO�HGXFDWLRQ�GXULQJ�SUDFWLFDO�SODFHPHQWV�LV�LQ�WKH�IRFXV�RI�DFDGHPLF

UHVHDUFK��3DQJ�������

�� 7KLV�UHIHUV�DOVR�WR�LQIRUPDO�OHDUQLQJ�LQ�ZRUNSODFH��(UDXW��������

�� 7KH�LQWHUUHODWLRQ�EHWZHHQ�WKH�OHDUQLQJ�FXOWXUH�DQG�OHDUQLQJ SHUIRUPDQFH�LV�EHLQJ�VWUHVVHG��&ODH\V��������

�� ,Q� WKLV� UHJDUGV� WKH� UROH� RI� OHJLVODWRUV�� SXEOLF� DGPLQLVWUDWRUV�� HGXFDWRUV� DQG� HPSOR\HUV� IRU� GHYHORSLQJ

VXFFHVVIXO�FROODERUDWLYH�WHDFKLQJ�DQG�OHDUQLQJ�LQ�WKH�ZRUNSODFH�VKRXOG�QRW�EH�XQGHUHVWLPDWHG��7DQJJDDUG�

������

�� 0RYLQJ�IURP�FR�RSHUDWLRQ�WR�QHWZRUNLQJ�LQ�ZRUN�EDVHG�OHDUQLQJ�LV�VHHQ�DV�DQ�DGYDQWDJH�DQG�D�VWHS�IRUZDUG

LQ�DGGUHVVLQJ�WKH�VRFLHWDO�GHPDQGV��(LFNHU�	�+DUWPDQQ��������

�� 3UREOHP�EDVHG�OHDUQLQJ�LV�FRQVLGHUHG�DV�DQ�DGYDQWDJH�IRU�EHWWHU�SUHSDUDWLRQ�RI�VWXGHQWV�IRU�OLIH�DQG�EXVLQHVV

�+DWLVDUX�	�.�F�NWXUD��������

�� 7KH�DGYDQWDJHV�RI�FROODERUDWLYH�ZRUN�LQ�YDULRXV�OHDUQLQJ�VHWWLQJV�LV�EHLQJ�DQDO\VHG��6PLWK�HW�DO��������

�� :RUN�EDVHG� OHDUQLQJ� LV� EHLQJ� VHHQ� DV� EULQJLQJ� QHZ�SHGDJRJLFDO� SULQFLSOHV� WR� WKH� IRUH� �7DRXVDQLGLV� �	

$QWRQLDGRX���������

�� 3HGDJRJLFDO� EHOLHIV� DQG� H[SHULHQFH� LQ� ZRUN�EDVHG� OHDUQLQJ� LQFOXGLQJ� LPSOLFDWLRQV� IRU� WHDFKHUV¶� EHOLHI

RULHQWDWLRQV�DUH�VWUHVVHG�E\�%ULWLVK�UHVHDUFKHUV��$EXNDUL��������

��� 6XSHUYLVLRQ�RI�ZRUN±EDVHG�OHDUQLQJ�LV�RI�PDMRU�LPSRUWDQFH���&ROOLQ�DQG 9DOOHDOD��������

��� (QWUHSUHQHXUVKLS�RULHQWHG�HGXFDWLRQ�LV�SUHVHQWHG�DV�D�FKDOOHQJH�WR�EH�DGGUHVVHG�E\�WHDFKHUV�DQG�OHDUQHUV

�2VWHQN��������



��� $�PDMRU�TXHVWLRQ�LV��OHDUQLQJ�WR�ZRUN�DQG�OHDUQLQJ�WR�OHDUQ��0F&RUPDFN��HW�DO���������,VVXHV�RQ�RUJDQL]DWLRQ

RI�SUDFWLFDO�SODFHPHQWV��LQFOXGLQJ�UHTXLUHPHQWV�IRU�WHDFKHUV�LQ�GLIIHUHQW�FRXQWULHV�YDU\��%DWKPDNHU�DQG $YLV�

������

��� *XLGDQFH�E\�RWKHUV��VLWXDWLRQV��DQG�DUWHIDFWV�DUH�FHQWUDO�WR�OHDUQLQJ�WKURXJK�ZRUN��ZKHUHDV�WKH�TXDOLW\�RI

OHDUQLQJ� WKURXJK� WKHVH� SODQHV� RI� DFWLYLWLHV� DQG� JXLGDQFH� LV� XOWLPDWHO\� SUHPLVHG� RQ� WKH� ZRUNSODFH
V

SDUWLFLSDWRU\�SUDFWLFHV��%LOOHW��������

7KH�UHVHDUFK�ZLWKLQ�WKH�777�:%/�SURMHFW�LV�RQO\�MXVW�VWDUWHG�ZLWK�WKH�SLORW�SKDVH�WULDOV��$FFRUGLQJO\��DW WKLV�SRLQW�LW�

LV�QRW�\HW�SRVVLEO\�WR�VD\�DQ\WKLQJ�EXW�GHVFULEH�WKH�LQLWLDO�GDWD�IURP�WKH�VWDUW�RI�WKH�SLORW�SKDVH�RI�WKH�UHVHDUFK��DQG�WKHVH

LQLWLDO� UHVXOWV� GR�QRW� \HW� DOORZ� WR�GUDZ�DQ\� FRQFOXVLRQV� DERXW� WKH� IHDVLELOLW\� RI� WKH�EHQHILWV�RI� WKH�SURSRVHG� µWDQGHP�

WUDLQLQJ¶ LQ�WKH�IXWXUH��+RZHYHU��WKH�UHVXOWV�RI�WKH�ILUVW�SLORWLQJ�SKDVH�ZLOO�VHUYH�DV�D�EDVLV�IRU�VXEVHTXHQW�DQDO\VLV�ZKHQ�

WKH�UHVXOWV�RI�WKH�VHFRQG�VWDJH�RI�WKH�UHVHDUFK�ZLOO�EH�REWDLQHG��7KLV�ZLOO�HQDEOH�WKH�UHVHDUFK�WHDP�WR�REVHUYH�DQG�DQDO\VH�

WKH�G\QDPLFV�RI�WKH�RSLQLRQV�RI WKH�LQYROYHG�VWDNHKROGHUV�LQ�WLPHOLQH�± DV�SURSRVHG�E\�WKH�SDQHO�GHVLJQ�RI�WKH�UHVHDUFK�

GHVFULEHG�DERYH����

7KH�FRQFOXVLRQV�IURP�WKH�RYHUDOO�UHVHDUFK�DUH�KRZHYHU��H[SHFWHG�WR�KDYH�D�WKHRUHWLFDO�YDOXH�UHJDUGLQJ�WKH�GHYHORSPHQW�

RI�MRLQW�PHWKRGRORJLFDO�DSSURDFKHV�DJDLQVW�YDULHG�QDWLRQDO�9(7�SROLF\�FRQWH[WV��7KH�SUDFWLFDO�YDOXH�RI�WKH�VWXG\�UHIHUV�

WR�WKH�UHFRPPHQGDWLRQV�IRU�HGXFDWLRQ�SROLF\�PDNHUV�WR�LPSURYH�WKH�TXDOLW\�RI�WUDLQLQJ�RI�WUDLQHUV�IRU�ZRUN�EDVHG�OHDUQLQJ��

)XUWKHU�UHVHDUFK�SHUVSHFWLYH�LQYROYHV�REWDLQLQJ�DQG�DQDO\VLQJ�WKH�GDWD�IURP�VXEVHTXHQW�SDKVHV�LQ�WKH�777�:%/�SURMHFW�

OLIHF\FOH� DPRQJ� WKH� LQYROYHG� VWDNHKROGHUV� LQ� DOO� WKH� WKUHH�%DOWLF� FRXQWULHV�� %DVHG� RQ� WKH DQDO\VLV� D� FRPPRQ�%DOWLF�

FRPSHWHQFH�SURILOH�RI�WKH�WXWRUV�LQ�ZRUN�EDVHG�OHDUQLQJ�PLJKW�EH�GHYHORSHG����

%LEOLRJUDSK\�

$EXNDUL� $��� ����� 3HGDJRJLFDO� EHOLHIV� LQ� ZRUN�EDVHG� OHDUQLQJ�� DQ� DQDO\VLV� DQG� LPSOLFDWLRQV� RI� WHDFKHUV� EHOLHI�
RULHQWDWLRQV��5HVHDUFK�LQ�3RVW�&RPSXOVRU\�(GXFDWLRQ� 9ROXPH ����,VVXH ���S�S� ���������

%DWKPDNHU��$�0��	�$YLV��-�� ������,V�WKDW�WLQJOLQJ�IHHOLQJ�HQRXJK"�&RQVWUXFWLRQV�RI�WHDFKLQJ�DQG�OHDUQLQJ�LQ�IXUWKHU�
HGXFDWLRQ� (GXFDWLRQDO�5HYLHZ����������SS�������

%LOOHWW��6� ���� 7RZDUG�D�ZRUNSODFH�SHGDJRJ\��*XLGDQFH��SDUWLFLSDWLRQ��DQG�HQJDJHPHQW��-RXUQDO $GXOW�HGXFDWLRQ�
TXDUWHUO\��9ROXPH�����,VVXH ���3DJHV�������

&HGHIRS���������*RYHUQDQFH�DQG�ILQDQFLQJ�RI�DSSUHQWLFHVKLSV��/X[HPERXUJ��3XEOLFDWLRQV�2IILFH��&HGHIRS�UHVHDUFK�
SDSHU� 1R���� KWWS���G[�GRL�RUJ���������������
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(&��������+LJK�SHUIRUPDQFH�DSSUHQWLFHVKLSV�	�ZRUN�EDVHG�OHDUQLQJ�����JXLGLQJ�SULQFLSOHV��(XURSHDQ�&RPPLVVLRQ�
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