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$�GHVLJQ�EDVHG�WKHRU\�VHHGHG�PHWKRGRORJ\�ZDV�XVHG�LQ�D�SLORW�VWXG\�WKDW�XQGHUWRRN�WR�GHYHORS�D�
�'�PXOWL�XVHU�YLUWXDO�HQYLURQPHQW��089(��IRU�WHPSRUDU\�WUDIILF�PDQDJHPHQW�HGXFDWLRQ���7KLV�
PHWKRGRORJ\�LV�D�V\QWKHVLV�RI�HGXFDWLRQDO�GHVLJQ�EDVHG�UHVHDUFK�DQG�VRIWZDUH�GHYHORSPHQW�
SUDFWLFHV��+RZHYHU��OHDUQLQJ�DIIRUGDQFHV�LQ��'�089(V�KDYH�\HW�WR�EH�FRQVLGHUHG��6LPXODWLRQ�DQG�
VRFLDO�FRPPXQLFDWLRQ�DUH�WUHDWHG�DV�HVVHQWLDO�IHDWXUHV�WKDW�LQGLFDWH�DIIRUGDQFHV�RI��'�089(V��,Q�
WKH�QH[W�LWHUDWLRQ�RI�WKH�GHVLJQ��VRFLDO�FRPPXQLFDWLRQ�DFWLYLWLHV��DQG�VLPXODWLRQ�DUH�WR�EH�H[SOLFLWO\�
XVHG�LQ�WKH�GHYHORSPHQW�RI�D��'�089(�WR�XVH�IRU�WUDLQLQJ�VKLS¶V�EULGJH�SHUVRQQHO�KRZ�WR�
FRPPXQLFDWH�RQ�WKH�EULGJH�LQ�HPHUJHQF\�VLWXDWLRQV����

� �
.H\ZRUGV��7KHRU\�VHHGHG��HGXFDWLRQ�GHVLJQ�EDVHG��PHWKRGRORJ\���'�PXOWL�XVHU�YLUWXDO�
HQYLURQPHQW���'�9LUWXDO�:RUOG��YRFDWLRQDO��DQG�WHFKQRORJ\��

�

,QWURGXFWLRQ�
�
$��'�PXOWL�XVHU�YLUWXDO�HQYLURQPHQW��089(��IRU�FUHDWLQJ�VLPXODWHG�7HPSRUDU\�7UDIILF�0DQDJHPHQW��770��
VFHQDULRV�ZDV�SDUWLDOO\�GHYHORSHG�XVLQJ�D�WKHRU\�VHHGHG�PHWKRGRORJ\��&RFKUDQH��'DYLV�	�0RUURZ���������7ZR�
WKHRULHV�ZHUH�XVHG�WR�VHHG�WKH�GHVLJQ�RI�WKH��'�089(��/HJLWLPDWH�3HULSKHUDO�3DUWLFLSDWLRQ��/33���/DYH�	�
:HQJHU���������FRQVLGHUV�SDUWLFLSDQWV�DV�WKH\�ZRUN�WR�EHFRPH�UHFRJQL]HG�PHPEHUV�RI�D�WUDGH��GLVFLSOLQH�RU�
YRFDWLRQ��7HFKQRORJLFDO�3HGDJRJLFDO�&RQWHQW�.QRZOHGJH��73$&.��GHVFULEHG�E\�0LVKUD�DQG�.RHKOHU���������LV�
XVHG�WR�FODULI\�FRQFHUQV�LQ�WKH�DSSOLFDWLRQ�RI�WKH�GLJLWDO�WHFKQRORJ\��ZLWK�SHGDJRJ\�DQG�FRQWHQW�NQRZOHGJH�RI�
WUDIILF�PDQDJHPHQW�LQ�WKH�GHVLJQ��:KLOH�WKHVH�WKHRUHWLFDO�IUDPHV�ZHUH�XVHG�DV�WKH�SULQFLSOH�OHQVHV�LQ�WKH�
GHYHORSPHQW�RI�WKH��'�089(��OHDUQLQJ�WUDMHFWRULHV��&REE��&RQIUH\��GL6HVVD��/HKUHU�	�6FKDXEOH�������+XQWHU��
������ZHUH�DOVR�LQWHJUDWHG�LQWR�LQVWUXPHQWV��IRU�H[DPSOH��VHPL�VWUXFWXUHG�LQWHUYLHZV��WKDW�ZHUH�XVHG�WR�JDWKHU�
UHTXLUHPHQWV�DQG�LGHQWLI\�QHHGV��
�



�

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

%DFNJURXQG��GHYHORSLQJ�WKH�PHWKRGRORJ\�
�
3ORPS��������SUHVHQWV�HGXFDWLRQDO�GHVLJQ�EDVHG�UHVHDUFK��'%5��DV�KDYLQJ�WKUHH�SKDVHV��DOO�RI�ZKLFK�LQFOXGH�DQ�
HVVHQWLDO�RYHUDUFKLQJ�SURFHVV�WKDW�LPSURYHV�WKH�WKHRU\�EDVH�RI�HGXFDWLRQ��,Q�D�SUHOLPLQDU\�UHVHDUFK�SKDVH�
³QHHGV��FRQWHQW�DQDO\VLV��OLWHUDWXUH�UHYLHZ�DQG�WKH�GHYHORSPHQW�RI�D�FRQFHSWXDO�RU�WKHRUHWLFDO�IUDPH´��3ORPS�
������S������DUH�XQGHUWDNHQ�IRU�WKH�VWXG\��$�SURWRW\SLQJ�SKDVH�LQ�ZKLFK�³LWHUDWLYH�GHVLJQ�«�FRQVLVWLQJ�RI�
LWHUDWLRQV��HDFK�EHLQJ�D�PLFUR�F\FOH�RI�UHVHDUFK�ZLWK�IRUPDWLYH�HYDOXDWLRQ�DV�WKH�PRVW�LPSRUWDQW�UHVHDUFK�
DFWLYLW\´��3ORPS�������S������LV�XQGHUWDNHQ�WR�LPSURYH�DQG�UHILQH�WKH�LQWHUYHQWLRQ�EHLQJ�GHVLJQHG��7KLV�LV�
IROORZHG�E\�DQ�DVVHVVPHQW�SKDVH�WKDW�XQGHUWDNHV�D�³�VHPL���VXPPDWLYH�HYDOXDWLRQ�WR�FRQFOXGH�ZKHWKHU�WKH�
VROXWLRQ�RU�LQWHUYHQWLRQ�PHHWV�WKH�SUH�GHWHUPLQHG�VSHFLILFDWLRQV�´��3ORPS�������S�������7KH�ILQDO�SKDVH�FDQ�
SURGXFH�UHFRPPHQGDWLRQV�IRU�LPSURYHPHQW��KHQFH�WKLV�SKDVH�LV�FDOOHG�WKH�µVHPL�VXPPDWLYH�SKDVH¶��3ORPS��
�������$V�VXSSRUWHG�E\�'HGH��1HOVRQ��.HWHOKXW��&ODUNH�DQG�%RZPDQ���������WKH�'HVLJQ�%DVHG�5HVHDUFK�
&ROOHFWLYH��������DQG�5HHYHV���������WKURXJKRXW�DOO�WKH�UHVHDUFK�DFWLYLWLHV��³WKH�UHVHDUFKHU�RU�UHVHDUFK�JURXS�
ZLOO�GR�V\VWHPDWLF�UHIOHFWLRQ�DQG�GRFXPHQWDWLRQ�WR�SURGXFH�WKH�WKHRULHV�RU�GHVLJQ�SULQFLSOHV�����DV�WKH�VFLHQWLILF�
\LHOG�IURP�WKH�UHVHDUFK�´��3ORPS��������S�������
�
3ORPS��������LGHQWLILHV�WKHVH�SKDVHV�LQ�D�QXPEHU�RI�'%5�SURMHFWV��LQFOXGLQJ�0DF.HQQH\
V�&$6&$'(�6($�
�&RPSXWHU�$VVLVWHG�&XUULFXOXP�$QDO\VLV��'HVLJQ�DQG�(YDOXDWLRQ�IRU�6FLHQFH��DQG�PDWKHPDWLFV��(GXFDWLRQ�LQ�
$IULFD���0DF.HQQH\
V�&$6&$'(�6($��DV�GHVFULEHG�E\�3ORPS��������ZDV�XVHG�DV�D�EDVLV�IRU�WKH�PHWKRGRORJ\�
GHVFULEHG�LQ�&RFKUDQH��HW�DO����������%\�DFWLYHO\�HQJDJLQJ�WXWRU�SUDFWLWLRQHUV�LQ�D�SUHOLPLQDU\�GHYHORSPHQW�
SKDVH�DQG�LQ�DOO�RWKHU�SKDVHV��0DF.HQQH\
V�SURFHVV�SURYLGHV�IRU�WKH�LGHQWLILFDWLRQ�RI�GHWDLOHG�FXUULFXOXP�E\�
WXWRUV�ZKR�DUH�LQ�D�UHDO�ZRUOG�FRPPXQLW\�RI�SUDFWLFH�RU�GLVFLSOLQH��UHIOHFWLQJ�D�YRFDWLRQDO�HGXFDWLRQ�
UHTXLUHPHQW��
��
7KH�'%5�SKDVHV�GHVFULEHG�E\�3ORPS��������DUH�VLPLODU�WR�SKDVHV�GHVFULEHG�IRU�VRIWZDUH�GHYHORSPHQW��)RU�
H[DPSOH��DV�LQ�DQ�LWHUDWLYH�KXPDQ�FRPSXWHU�LQWHUDFWLRQ�GHVLJQ�OLIH�F\FOH�PRGHO�GHVFULEHG�E\�6KDUS��5RJHUV�DQG�
3UHHFH���������LGHQWLI\�QHHGV�HVWDEOLVK�UHTXLUHPHQWV���UH�GHVLJQ��EXLOG�DQ�LQWHUDFWLYH�YHUVLRQ��SURWRW\SH��DQG�
HYDOXDWH��*LYHQ�WKH�VLPLODULW\�EHWZHHQ�WKH�VWDJHV�LQ�'%5�DQG�JHQHULF�VWDJHV�LQ�VRIWZDUH�GHYHORSPHQW�LW�VHHPV�
PHWKRGV�DQG�SURFHVVHV�XVHG�LQ�VRIWZDUH�GHYHORSPHQW�FRXOG�EH�DSSOLHG�LQ�WKH�GHYHORSPHQW�RI�HGXFDWLRQDO��'�
089(V���
�
7KH��'�089(�GHYHORSPHQW�PHWKRGRORJ\��LQWURGXFHG�LQ�WKH�SLORW�VWXG\��&RFKUDQH�HW�DO����������XVHV�D�6FUXP�
EDVHG�$JLOH��&OLIWRQ�	�'XQODS��������DSSURDFK�IRU�WKH�GHYHORSPHQW�RI�VRIWZDUH�FRPSRQHQWV��$Q�$JLOH�
DSSURDFK�XQGHUWDNHV�GHYHORSPHQW�LQ��³VKRUW�LWHUDWLYH�F\FOHV�RI�GHYHORSPHQW�GULYHQ�E\�SURGXFW�IHDWXUHV��SHULRGV�
RI�UHIOHFWLRQ�DQG�LQWURVSHFWLRQ��FROODERUDWLYH�GHFLVLRQ�PDNLQJ��LQFRUSRUDWLRQ�RI�UDSLG�IHHGEDFN�DQG�FKDQJH��DQG�
FRQWLQXRXV�LQWHJUDWLRQ�RI�FRGH�FKDQJHV�LQWR�WKH�V\VWHP�XQGHU�GHYHORSPHQW´�1HUXU��������S�������7KH�VKRUW�
F\FOHV�DUH�FDOOHG�µVSULQWV¶��7KH�LWHUDWLYH�DQG�UHIOHFWLYH�QDWXUH�RI�$JLOH�VRIWZDUH�GHYHORSPHQW�PDWFKHV�WKH�
LWHUDWLYH�DQG�UHIOHFWLYH�QDWXUH�RI�D�'%5�SURMHFW��
�
)LJXUH���GHSLFWV�WKH�GHVLJQ�EDVHG�WKHRU\�VHHGHG�PHWKRGRORJ\�XVHG�LQ�WKH�SLORW�VWXG\��7KH�PHWKRGRORJ\�IROORZV�
D�SURFHVV�WKDW�H[WHQGV�0DF.HQQ\¶V�SURFHVV�E\�SXWWLQJ�DQ�HPSKDVLV�RQ�WKHRUHWLFDO�RXWSXWV�DQG�DGGLQJ�$JLOH�
VSULQWV�IRU�VRIWZDUH�GHYHORSPHQW��

�)LJXUH����7KH�SURFHVVHV�LQ�D�PHWKRGRORJ\�IRU�GHYHORSLQJ�HGXFDWLRQDO��'�089(V��
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0RYLQJ�WRZDUGV�XVLQJ�DIIRUGDQFHV�DV�SDUW�RI�WKH�WKHRUHWLFDO�OHQV�
�
$IWHU�XVLQJ�WKH�PHWKRGRORJ\�LQ�D�SLORW�VWXG\�WKH�DXWKRUV�UHFRJQL]H�WKDW�WKH�WKHRULHV�DSSOLHG�XVLQJ�WKH�
PHWKRGRORJ\��ZKLOH�HGXFDWLRQDOO\�DSSURSULDWH�LQ�WHUPV�RI�XVLQJ�WHFKQRORJ\�DQG�IRU�YRFDWLRQDO�HGXFDWLRQ�
FRQWH[WV��GR�QRW�VSHFLILFDOO\�LGHQWLI\�DIIRUGDQFHV�SURYLGHG�E\��'�089(V��)RU�H[DPSOH��'DOJDUQR�DQG�/HH�
�������LGHQWLI\�DIIRUGDQFHV�RI��'�9LUWXDO�/HDUQLQJ�(QYLURQPHQWV��9/(��LQ�HGXFDWLRQ��RI�SDUWLFXODU�LQWHUHVW�LV�
³��'�9/(V�FDQ�EH�XVHG�WR�IDFLOLWDWH�H[SHULHQWLDO�OHDUQLQJ�WDVNV�WKDW�ZRXOG�EH�LPSUDFWLFDO�RU�LPSRVVLEOH�WR�
XQGHUWDNH�LQ�WKH�UHDO�ZRUOG´���'DOJDUQR�	�/HH�������S������,Q�RQJRLQJ�GHYHORSPHQW�FKDUDFWHULVWLFV�RI��'�
089(V�LGHQWLILHG�E\�)DOFRQHU���������VRFLDO�QHWZRUNLQJ�DQG�FRPPXQLFDWLRQ��DQG�SDUWLFLSDWLRQ�LQ�VLPXODWLRQV��
DUH�WUHDWHG�DV�DQ�RXWFRPH�IURP�DIIRUGDQFHV�SURYLGHG�E\��'�089(V���
�
/HDUQLQJ�RSSRUWXQLWLHV�DQG�VLWXDWLRQV�LQ��'�089(V�DUH�QRW�QHFHVVDULO\�DV�D�FRQVHTXHQFH�RI�SDUWLFLSDWLRQ�LQ�D�
VLPXODWHG�VLWXDWLRQ��0HQQHFNH��7ULSOHWW��+DVVDOO�DQG�&RQGH��������ZKHQ�GLVFXVVLQJ�D�6KDUH�3UHVHQFH�WKHRU\�LQ�
WKH�LPSOHPHQWDWLRQ�RI�DQ�HGXFDWLRQDO�089(�GHVFULEH�KRZ�HYHQ�LI�WKH�GRPDLQ�VSHFLILF�HGXFDWRU�ZDV�QRW�SUHVHQW�
LQ�WKH�089(��D�ZLOOLQJ�HGXFDWRU�SUHVHQW�LQ�WKH�089(�ZDV�DEOH�WR�SURYLGH�VWXGHQWV�ZLWK�DVVLVWDQFH��3UDVRORYD�
)¡UODQG��������GHVFULEHV�D�089(��FDOOHG�9LUDV��ZKLFK�ZDV�EDVHG�RQ�D�WKHRU\�WKDW��VRFLDO�DZDUHQHVV��DIIHFWV�WKH�
OHDUQHU
V�FDSDFLW\�WR�REWDLQ�UHOHYDQW�LQIRUPDWLRQ��7KH�HQYLURQPHQW�SURYLGHV�VHHGV�IRU�D�VWUXFWXUH�LQ�ZKLFK�
PHPEHUV�RI�VSHFLILF�FRPPXQLWLHV�DUH�ORFDWHG�QHDU�WR�HDFK�RWKHU��KRZHYHU�QR�VSHFLILF�VLWXDWLRQ�LV�VLPXODWHG��7KH�
0HGLD�=RR�089(��DV�GHVFULEHG�E\�:KHHOHU���������ZDV�GHVLJQHG�IRU�VWDII�DW�WKH�8QLYHUVLW\�/HLFHVWHU�³WR�
H[SHULHQFH��LQWHUDFW�DQG�XQGHUVWDQG�WKH�SRWHQWLDO�HGXFDWLRQDO�DSSOLFDWLRQV�RI�OHDUQLQJ�WHFKQRORJLHV´��:KHHOHU�
������S��������7KH�0HGLD�=RR�089(�GRHV�QRW�VLPXODWH�D�UHDO�VLWXDWLRQ�IRU�SUDFWLFH��LW�UHSURGXFHV�DQ�
HQYLURQPHQW�WR�FRPPXQLFDWH�ZLWK�HGXFDWRUV�DERXW�OHDUQLQJ�WHFKQRORJLHV���
�
%\�FRQWUDVW�D�QXPEHU�RI�YRFDWLRQDO�HGXFDWLRQ��'�089(V�DUH�VSHFLILFDOO\�VLPXODWLRQ�EDVHG��%URDGULE�DQG�&DUWHU�
�������GHVFULEH�D�FRXUVH�ZKHUH�6HFRQG�/LIH��ZDV�XVHG�WR�UROH�SOD\�RIILFH�DFWLYLWLHV��7KH\�VXUYH\HG�SDUWLFLSDQWV�
EHIRUH�DQG�DIWHU�EXW�HYHQ�WKRXJK�WKH\�IRXQG�DQ�LQFUHDVH�LQ�WKH�FDSDFLW\�RI�WKH�SDUWLFLSDQWV��DV�IDU�DV�WKH�OHDUQLQJ�
JRDOV�ZHUH�FRQFHUQHG��WKH\�FRXOG�QRW�DWWULEXWH�WKLV�GLUHFWO\�WR�WKH�089(���:DONHU�DQG�5RFNLQVRQ�6]DSNLZ�
��������GHVFULEH�XVLQJ�6HFRQG�/LIH��IRU�HGXFDWLRQ�LQ�FOLQLFDO�FRXQVHOOLQJ��VXJJHVW�WKDW�SUREOHPV�ZLWK�WKH�YRLFH�
RYHU�,3�V\VWHP�OLPLWV�WKH�DXWKHQWLFLW\�RI�WKH�H[SHULHQFH��9HUJDUD��&DXGHOO��*ROGVPLWK��3DQDLRWLV�DQG�$OYHUVRQ�
�������GHVFULEH�WKH�0U�7RPD�PHGLFDO�VLPXODWLRQ��D�YLUWXDO�SDWLHQW�LPSOHPHQWHG�LQ�D�089(��WKDW�WKH\�FRQFOXGH�
HIIHFWLYHO\�UHSODFHV�WKH�SK\VLFDO�H[SHULHQFH�ZLWK�WKH�YLUWXDO�H[SHULHQFH���)XUWKHUPRUH��*HUDOG�DQG�$QWRQDFFL�
�������DQG�+HZLWW��6SHQFHU��0LUOLVV�DQG�7ZDO��������WDNH�WKH�SHUVSHFWLYH�WKDW�089(V�VKRXOG�EH�XVHG�IRU�WKH�
GHYHORSPHQW�RI�VLPXODWLRQV�RI�DXWKHQWLF�VLWXDWLRQV�UDWKHU�WKDQ�IRU�FRQVWUXFWLYLVW�OHDUQLQJ�H[SHULHQFHV��
��
,Q�WKH�QH[W�LWHUDWLRQ�RI�WKH�SUHVHQW�UHVHDUFK�D��'�089(�IRU�D�VKLS¶V�EULGJH��LQ�ZKLFK�EULGJH�SHUVRQQHO�FDQ�
SUDFWLFH�SURIHVVLRQDO�FRPPXQLFDWLRQ�VNLOOV�XQGHU�H[WUHPH�FLUFXPVWDQFHV�LV�WR�EH�GHYHORSHG��,Q�WKLV�GHYHORSPHQW�
VRFLDO�FRPPXQLFDWLRQ��DQG�VLPXODWLRQ�DUH�WR�EH�LQWHJUDO�WR�WKH�GHVLJQ�RI�WKH�UHTXLUHPHQWV�DQDO\VLV�LQVWUXPHQWV�
DQG�WKURXJKRXW�WKH�GHYHORSPHQW�SURFHVVHV��DORQJVLGH�/33�DQG�73$&.�HGXFDWLRQ�WKHRULHV���
�
6XPPDU\��
�
$�SLORW��'�089(�ZDV�GHYHORSHG�XVLQJ�D�GHYHORSPHQWDO�'%5�PHWKRGRORJ\��7KH�ILUVW�XVH�RI�WKH�PHWKRGRORJ\�
GLG�QRW�LQWHJUDWH�DIIRUGDQFHV�IURP��'�089(V�LQWR�WKH�SURFHVVHV��6RFLDO�FRPPXQLFDWLRQ�DQG�VLPXODWLRQ�DUH�
FRQVLGHUHG�WR�GHPRQVWUDWH�DIIRUGDQFHV�RI��'�089(V��KHQFH�WKHVH�DUH�WR�EH�PDGH�LQWHJUDO�LQ�WKH�GHVLJQ�RI�WKH�
LQVWUXPHQWV�WR�EH�XVHG�LQ�WKH�QH[W�GHYHORSPHQWDO�FDVH���
�
$�VKLS¶V�EULGJH�SHUVRQQHO�FRPPXQLFDWLRQ�WUDLQLQJ�KDV�EHHQ�VHOHFWHG�EHFDXVH�LW�FRQWDLQV�VWURQJ�VLPXODWLRQ�DQG�
FRPPXQLFDWLRQ�UHTXLUHPHQWV��7KLV�FDVH�LV�DOVR�DQ�H[DPSOH�RI�D��'�089(�WKDW��ZKHQ�LPSOHPHQWHG��DIIRUGV�
H[SHULHQWLDO�OHDUQLQJ�LQ�VLWXDWLRQV�WKDW�DUH�LPSRVVLEOH�RU�LPSUDFWLFDO�LQ�WKH�UHDO�ZRUOG��DV�GHVFULEHG�E\�'DOJDUQR�
DQG�/HH����������
�
&RQFOXVLRQ�
�
8VLQJ�D�WKHRU\�VHHGHG�PHWKRGRORJ\�LQ�D�'%5�SURMHFW�WR�GHYHORS�DQ�LQWHUYHQWLRQ�IRU�D�YRFDWLRQDO�HGXFDWLRQDO�
FRQWH[W�SURYLGHV�DSSURSULDWH�µWRROV¶�IRU�XVH�LQ�WKH�GHVLJQ�RI�UHDO�OHDUQLQJ�VLWXDWLRQV�DQG�DOVR�DV�µYHVVHO¶�IRU�
UHVHDUFK��7KLV�GHVLJQ�EDVHG�PHWKRGRORJ\�SURYLGHV�XVHIXO�VWLPXOL�IRU�UHIOHFWLRQ�DQG�GHYHORSPHQW�RI�HGXFDWLRQDO�
WKHRU\��HYHQ�LQ�WKH�LQLWLDO�VWDJHV�RI�WKH�GHYHORSPHQW��'HYHORSPHQW�RI�WKLV�770�089(�DSSOLHG�HGXFDWLRQDO�
WKHRULHV�VXLWHG�WR�WKH�HGXFDWLRQ�FRQWH[W�DQG�DOVR�LGHQWLILHG�UHTXLUHPHQWV�IRU�D�VHFRQG�FDVH��7KH�QH[W�LWHUDWLRQ�RI�
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'%5�ZLOO�LQYHVWLJDWH�WKH�LQWHJUDWLRQ�RI�DIIRUGDQFHV�LQWR�WKH�GHYHORSPHQW�RI�DQ�LQWHUYHQWLRQ�ZLWK�WKH��'�089(� 
IRU�WUDLQLQJ�VKLS¶V�EULGJH�SHUVRQQHO�LQ�FRPPXQLFDWLRQ�RQ�WKH�EULGJH�GXULQJ�HPHUJHQF\�VLWXDWLRQV��
�
5HIHUHQFHV�
�
%URDGULEE��6��	�&DUWHU��&����������8VLQJ�6HFRQG�/LIH�LQ�KXPDQ�UHVRXUFH�GHYHORSPHQW��%ULWLVK�-RXUQDO�RI�

(GXFDWLRQDO�7HFKQRORJ\������������������https://doi.org/10.1111/j.1467-8535.2009.00950.x 
&OLIWRQ��0��	�'XQODS��-����������:KDW�LV�6&580"�,Q�WKH�&RGH�3URMHFW��5HWULHYHG�IURP�

KWWS���ZZZ�FRGHSURMHFW�FRP�$UWLFOHV������:KDW�LV�6&580��
&REE��3���&RQIUH\��-���GL6HVVD��$���/HKUHU��5��	�6FKDXEOH��/����������'HVLJQ�H[SHULPHQWV�LQ�(GXFDWLRQDO�

UHVHDUFK��(GXFDWLRQDO�5HVHDUFKHU�������������� https://doi.org/10.3102/0013189X032001009�
&RFKUDQH��7���'DYLV��1���	�0RUURZ��'����������$�3URSRVHG�7KHRU\�6HHGHG�0HWKRGRORJ\�IRU�'HVLJQ�%DVHG�

5HVHDUFK�LQWR�(IIHFWLYH�XVH�RI�089(V�LQ�9RFDWLRQDO�(GXFDWLRQ�&RQWH[WV��,QWHUQDWLRQDO�-RXUQDO�RI�9LUWXDO�
DQG�3HUVRQDO�/HDUQLQJ�(QYLURQPHQWV��,-93/(����������������GRL���������MYSOH������������

'DOJDUQR��%��	�/HH��0��-��:����������:KDW�DUH�WKH�OHDUQLQJ�DIIRUGDQFHV�RI���'�YLUWXDO�HQYLURQPHQWV"�%ULWLVK�
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