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�
5HYLVLWLQJ�WKH�GHILQLWLRQ�RI�0RELOH�/HDUQLQJ�
�
+HOHQ�)DUOH\� � ��
$XVWUDOLDQ�'LJLWDO�)XWXUHV�,QVWLWXWH�
8QLYHUVLW\�RI�6RXWKHUQ�4XHHQVODQG�
$QJHOD�0XUSK\� � ��
$XVWUDOLDQ�'LJLWDO�)XWXUHV�,QVWLWXWH�
8QLYHUVLW\�RI�6RXWKHUQ�4XHHQVODQG�
6KDURQ�5HHV� � ��
$XVWUDOLDQ�'LJLWDO�)XWXUHV�,QVWLWXWH�
8QLYHUVLW\�RI�6RXWKHUQ�4XHHQVODQG�
�

0RELOH�OHDUQLQJ�LV�LQFUHDVLQJO\�VHHQ�DV�D�ERRQ�WR�XQLYHUVLWLHV�DQG�HGXFDWRUV�DV�D�PHDQV�RI�
HQDEOLQJ�OHDUQLQJ�DQ\ZKHUH��DQ\WLPH�DQG�DW�WKH�FRQYHQLHQFH�RI�WKH�OHDUQHU��(YHQ�WKRXJK�WKH�ILHOG�
RI�PRELOH�OHDUQLQJ�LV�LQ�LWV�LQIDQF\��WKHUH�LV�QR�FRPPRQ�XQGHUVWDQGLQJ�RI�ZKDW�PRELOH�OHDUQLQJ�LV��
3UHYLRXV�DWWHPSWV�DW�GHILQLQJ�PRELOH�OHDUQHU�KDYH�HLWKHU�EHHQ�RYHUO\�LQFOXVLYH�RU�H[FOXVLYH��DQG�
KDYH�IRFXVHG�RQ�FKDUDFWHULVWLFV�RI�WKH�PHGLDWLQJ�WHFKQRORJ\��WKH�OHDUQHU��RU�WKH�QDWXUH�RI�WKH�
OHDUQLQJ�DFWLYLW\��,QVSLUHG�E\�:LWWJHQVWHLQ¶V�WKHRU\�RI�IDPLO\�UHVHPEODQFHV��WKLV�SDSHU�H[SORUHV�
WKH�DWWHPSW�WR�FUHDWH�D�QHZ�GHILQLWLRQ�RI�PRELOH�OHDUQLQJ�WKDW�ZLOO�EH�G\QDPLF��GUDZLQJ�IURP�D�
FROOHFWLRQ�RI�FKDUDFWHULVWLFV�WKDW�PD\�FKDQJH�RYHU�WLPH�UDWKHU�WKDQ�MXVW�VXSSO\LQJ�D�VLQJOH��
XQFKDQJLQJ�GHILQLWLRQ��7KH�UHYLVHG�GHILQLWLRQ�ZLOO�EH�XVHG�WR�VXSSRUW�WKH�GHYHORSPHQW�RI�D�0RELOH�
/HDUQLQJ�(YDOXDWLRQ�)UDPHZRUN�E\�FODULI\LQJ�WKH�DWWULEXWHV�DQG�IHDWXUHV�WR�EH�LQFOXGHG�LQ�D�UREXVW�
DQG�IOH[LEOH�GHILQLWLRQ�RI�PRELOH�OHDUQLQJ��7KH�RXWFRPH�PD\�EH�RI�YDOXH�WR�UHVHDUFKHUV�LQ�WKH�
PRELOH�OHDUQLQJ�ILHOG�DQG�HGXFDWRUV�FRQVLGHULQJ�LQFRUSRUDWLQJ�PRELOH�OHDUQLQJ�LQLWLDWLYHV�LQWR�
FXUUHQW�SHGDJRJLFDO�VWUDWHJLHV��
�
.H\ZRUGV��PRELOH�OHDUQLQJ��P�OHDUQLQJ��VPDUW�PRELOH�WHFKQRORJLHV��PRELOH�OHDUQLQJ�GHILQLWLRQ��
'HOSKL�WHFKQLTXH�
�

,QWURGXFWLRQ�
�
6LQFH�WKH�ILUVW�EULFN�OLNH�PRELOH�SKRQHV�DSSHDUHG�RQ�WKH�PDUNHW�LQ�WKH�����V��PRELOH�FRPSXWLQJ�WHFKQRORJLHV�
KDYH�GHYHORSHG�EULVNO\��IDFLOLWDWLQJ�LQFUHDVLQJO\�VRSKLVWLFDWHG�ZD\V�RI�LQWHUDFWLQJ�DQG�FRPPXQLFDWLQJ��$V�D�
UHVXOW�RI�WKH�LQFUHPHQWDO�LPSURYHPHQWV�LQ�GHVLJQ��WHQGHQF\�WRZDUGV�UHGXFHG�VL]H��LQFUHDVHG�IXQFWLRQDOLW\��
LPSURYHPHQWV�LQ�GDWD�VWRUDJH�FDSDELOLW\��DQG�WKH�UHOLDELOLW\�DQG�XELTXLW\�RI�WKH�QHWZRUNV�WKDW�VXSSRUW�WKHP��
PRELOH�WHFKQRORJLHV�KDYH�EHFRPH�HVVHQWLDO�WR�WKH�FRQGXFW�RI�SHRSOH¶V�HYHU\GD\�OLYHV��(YDQV�&RZOH\���������,Q�
WKH�HGXFDWLRQDO�FRQWH[W��XELTXLWRXV�FRQQHFWLYLW\�DQG�WKH�SRUWDEOH�QDWXUH�RI�WKHVH�GHYLFHV�IDFLOLWDWHV�DFFHVV�WR�
FROODERUDWLYH�DQG�FRQWH[WXDOLVHG�OHDUQLQJ�H[SHULHQFHV�ZKLFK�WUDQVODWH�LQWR�JUHDWHU�RZQHUVKLS�RI�OHDUQLQJ�
SURFHVVHV��:RQJ���������)XUWKHUPRUH��WKHVH�WHFKQRORJLHV�DUH�EHFRPLQJ�HYHU�PRUH�DIIRUGDEOH��SUHVHQWLQJ�XQLTXH�
RSSRUWXQLWLHV�IRU�IDFLOLWDWLQJ�WKH�IOH[LEOH�GHOLYHU\�RI�FRQWH[WXDOLVHG�OHDUQLQJ�H[SHULHQFHV�IRU�GLYHUVH�VWXGHQW�
FRKRUWV���
�
7KH�ILHOG�RI�PRELOH�OHDUQLQJ�LV�UHOHQWOHVVO\�DGYDQFLQJ�DQG�QHZ�UHVHDUFK�VWXGLHV�WKDW�H[SORUH�WKH�DIIRUGDQFHV�RI�
PRELOH�WHFKQRORJLHV�LQ�OHDUQLQJ�HQYLURQPHQWV�XQIROG�RQ�D�UHJXODU�EDVLV��1HYHUWKHOHVV��UHVHDUFKHUV�DUH�VWLOO�
VWUXJJOLQJ�WR�GHYHORS�D�FRQVHQVXDO�GHILQLWLRQ�RI�PRELOH�OHDUQLQJ�WKDW�LV�VXIILFLHQWO\�GLVWLQFW�IURP�H�OHDUQLQJ�
�7UD[OHU��������LQ�WHUPV�WKDW�DUH�HGXFDWLRQDOO\�UHOHYDQW��*X\���������7UD[OHU��������HPSKDVLVHG�WKDW�WKH�
FKDUDFWHULVWLFV�RI�PRELOH�OHDUQLQJ�FRQWULEXWH�WR�WKH�GLIILFXOWLHV�LQ�GHYHORSLQJ�D�GHILQLWLRQ��+H�LGHQWLILHG�WKUHH�
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FKDUDFWHULVWLFV��SHUVRQDO��FRQWH[WXDO�DQG�VLWXDWHG��WKDW�FRQWULEXWH�WR�WKH�µQRLVLQHVV¶�RI�WKH�WHUP��)XUWKHUPRUH��KH�
FDXWLRQV�WKDW�WKH�LQKHUHQW�LQIRUPDOLW\�DVVRFLDWHG�ZLWK�PRELOH�OHDUQLQJ�PD\�SODFH�WKH�GHILQLWLRQ�DW�RGGV�ZLWK�
IRUPDO�HGXFDWLRQ�VWUXFWXUHV�DQG�SURFHVVHV��7KHVH�DUH�VRPH�RI�WKH�FKDOOHQJHV�IDFHG�E\�WKRVH�DWWHPSWLQJ�WR�
FRQFHSWXDOLVH�D�GHILQLWLRQ�RI�PRELOH�OHDUQLQJ�WKDW�VXLWDEO\�HQFDSVXODWHV�WKH�XQLTXH�DIIRUGDQFHV�DQG�SRWHQWLDO�
YDOXH�RI�PRELOH�OHDUQLQJ�ZLWKLQ�IRUPDO�HGXFDWLRQ�HQYLURQPHQWV���
�
,Q�ODWH�������D�WHDP�RI����PXOWLGLVFLSOLQDU\�UHVHDUFKHUV�IURP�WKH�8QLYHUVLW\�RI�6RXWKHUQ�4XHHQVODQG��WKH�
8QLYHUVLW\�RI�6RXWK�$XVWUDOLD�DQG�WKH�$XVWUDOLDQ�1DWLRQDO�8QLYHUVLW\�HPEDUNHG�RQ�D�WKUHH�\HDU�SURMHFW�WR�
GHYHORS�D�0RELOH�/HDUQLQJ�(YDOXDWLRQ�)UDPHZRUN��0/()���VHH�0XUSK\�	�)DUOH\���������7KH�ILUVW�VWHS�LQ�WKLV�
MRXUQH\�UHTXLUHG�FODULILFDWLRQ�RI�WKH�SUHFLVH�PHDQLQJ�RI�WKH�WHUP�µPRELOH�OHDUQLQJ¶��(DFK�RI�WKH�WHDP�PHPEHUV�
ZHUH�LQ�WKHLU�RZQ�ZD\�VWUXJJOLQJ�ZLWK�WKHLU�SHUVRQDO�PHDQLQJV�RI�PRELOH�OHDUQLQJ�DQG�KDG�IRXQG�HYLGHQFH�LQ�
WKHLU�RZQ�LQWHUDFWLRQV�ZLWK�IHOORZ�HGXFDWRUV�WKDW�WKH�PHDQLQJ�RI�PRELOH�OHDUQLQJ�ZDV�FRQWHVWHG��$V�D�
FRQVHTXHQFH�RI�WKLV�GLVSDULW\�LQ�XQGHUVWDQGLQJ��HGXFDWRUV�DSSHDUHG�WR�EH�XQVXUH�RI�UROH�DQG�YDOXH�RI�PRELOH�
OHDUQLQJ�ZLWKLQ�H[LVWLQJ�WHDFKLQJ�PRGHOV�DQG�KRZ�WR�HIIHFWLYHO\�XWLOLVH�PRELOH�WHFKQRORJLHV�WR�VXSSRUW�VWXGHQW�
HQJDJHPHQW��7KH�WHDP�GHFLGHG�WR�HPEDUN�RQ�D�UHVHDUFK�VWXG\�XVLQJ�D�VWDJHG�DSSURDFK�WR�UHYLHZ�GHILQLWLRQ�
IUDPHZRUNV�RI�PRELOH�OHDUQLQJ�FXUUHQWO\�DYDLODEOH�LQ�WKH�OLWHUDWXUH�DQG�H[SORUH�WKH�SRVVLELOLW\�RI�GHYHORSLQJ�D�
QHZ�VWUXFWXUH��7KH�UHYLVHG�GHILQLWLRQ�RI�PRELOH�OHDUQLQJ�ZLOO�VXSSRUW�WKH�IRXQGDWLRQV�RI�D�ODUJHU�SURMHFW�WR�
GHYHORS�D�0RELOH�/HDUQLQJ�(YDOXDWLRQ�)UDPHZRUN�DV�WKH�SURMHFW�WHDP�ZLOO�KDYH�JUHDWHU�FODULW\�DERXW�WKH�EUHDGWK�
RI�WHFKQRORJLHV�DQG�IXQFWLRQV�WKDW�FDQ�EH�XQGHUVWRRG�WR�GHVFULEH�WKH�QDWXUH�RI�PRELOH�OHDUQLQJ��7KH�UHYLVHG�
VWUXFWXUH�ZLOO�DOVR�SHUPLW�LGHQWLILFDWLRQ�RI�FRPSRQHQWV�WKDW�DUH�FXUUHQWO\�PLVVLQJ�IURP�H[LVWLQJ�GHILQLWLRQV�RI�
PRELOH�OHDUQLQJ��WKHUHE\�VXSSRUWLQJ�IXUWKHU�UHVHDUFK�DQG�GHYHORSPHQW�ZLWKLQ�WKH�ILHOG��7KLV�SDSHU�SURYLGHV�D�
VKRUW�RYHUYLHZ�RI�WKH�PHWKRGRORJ\�DGRSWHG�WR�DFKLHYH�WKLV�DLP�DQG�D�JOLPSVH�LQWR�WKH�ILQGLQJV�IURP�WKH�ILUVW�
SKDVH�RI�WKH�SURMHFW���
�
3UHYLRXV�DWWHPSWV�WR�FODVVLI\�GHILQLWLRQV�RI�PRELOH�OHDUQLQJ�
�
7KHUH�KDYH�EHHQ�VHYHUDO�DWWHPSWV�WR�FODVVLI\�WKH�GHILQLWLRQV�RI�PRELOH�OHDUQLQJ�XVHG�LQ�WKH�OLWHUDWXUH�LQWR�D�
FRPSUHKHQVLYH�IUDPHZRUN��-RKQ�7UD[OHU���������3URIHVVRU�RI�0RELOH�/HDUQLQJ�DW�:ROYHUKDPSWRQ�8QLYHUVLW\��
LGHQWLILHG�WKDW�WKUHH�FDWHJRULHV�RI�PRELOH�OHDUQLQJ�KDYH�EHHQ�XVHG�LQ�SDVW�OLWHUDWXUH��+H�LGHQWLILHG�WKDW�HDUO\�
DSSURDFKHV�WR�GHILQLQJ�PRELOH�OHDUQLQJ�WHQGHG�WR�IRFXV�RQ�WKH�QDWXUH�RI�PRELOH�GHYLFHV��UHIHUULQJ�SDUWLFXODUO\�WR�
KDQGKHOG�RU�SDOPWRS�HOHFWURQLF�GHYLFHV��7KH�QH[W�JHQHUDWLRQ�RI�GHILQLWLRQV�H[KLELWHG�D�JUHDWHU�IRFXV�RQ�PRELOLW\��
EXW�ZDV�ODUJHO\�VWLOO�GLUHFWHG�WRZDUGV�WKH�PRELOLW\�RI�WKH�WHFKQRORJ\��7KH�WKLUG�FDWHJRU\�PRYHG�DZD\�IURP�
FRQVLGHUDWLRQV�RI�WKH�WHFKQRORJ\�WR�HPSKDVL]H�WKH�PRELOLW\�RI�WKH�OHDUQHU�DQG�WKH�OHDUQLQJ�SURFHVV��7KRVH�
GHILQLWLRQV�ZKLFK�LQFRUSRUDWH�D�GHVFULSWLRQ�RI�WKH�WHFKQRORJ\�DUH�LQ�GDQJHU�RI�EHFRPLQJ�REVROHWH�DV�PRELOH�
WHFKQRORJLHV�DQG�WKH�FDSDELOLWLHV�RI�WKHVH�WHFKQRORJLHV�DUH�FKDQJLQJ�DW�D�UDSLG�UDWH���
�
6KDUSOHV�DQG�FROOHDJXHV��������HPSKDVLVHG�WKDW�PRVW�WKHRULHV�RI�OHDUQLQJ�DUH�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�
OHDUQLQJ�RFFXUV�LQ�D�IL[HG�HQYLURQPHQW��SD\LQJ�VFDQW�DWWHQWLRQ�WR�WKH�PRELOLW\�RI�OHDUQHUV��7KHLU�GHILQLWLRQ�ZDV�
SXUSRUWHG�WR�EH�GLVWLQFW�IURP�SUHYLRXV�GHILQLWLRQV�DQG�WKHRULHV�RI�PRELOH�OHDUQLQJ�EHFDXVH�WKH\�IRFXVHG�RQ�WKH�
FRQWLQXRXV�PRYHPHQW�RI�WKH�OHDUQHU��,QVWHDG�RI�OHDUQLQJ�EHLQJ�SODFHG�OLQHDUO\�DORQJ�D�VHW�FXUULFXOXP��WKH\�
FRQVLGHUHG�LW�WR�RFFXU�DFURVV�ILYH�PRYLQJ�IDFHWV�RI�WKH�OHDUQHU¶V�HQYLURQPHQW���

��� /HDUQLQJ�EHWZHHQ�YDULRXV�ORFDWLRQV��WKRXJK�QRW�QHFHVVDULO\�ZKLOH�PRYLQJ�RU�RQ�WUDQVSRUW��
��� /HDUQLQJ�DFURVV�VSDFH�DV�LGHDV�DQG�UHVRXUFHV�DUH�PRYHG�EHWZHHQ�DQG�DFURVV�FRQWH[WV��
��� /HDUQLQJ�DFURVV�WLPH�E\�UHYLVLWLQJ�NQRZOHGJH�REWDLQHG�IURP�SUHYLRXV�OHDUQLQJ��
��� /HDUQLQJ� EHWZHHQ� WRSLFV� DV� OHDUQHUV� PRYH� FRQWLQXRXVO\� EHWZHHQ� FRPSHWLQJ� SULRULWLHV� DQG�

WRSLFV�RI�LQWHUHVW��DQG�
��� :LWK� RU� ZLWKRXW� HQJDJHPHQW� ZLWK� WHFKQRORJ\� IRU� H[DPSOH� PRYLQJ� LQ� DQG� RXW� RI� QHWZRUN�

FRYHUDJH��

6KDUSOHV¶�WKHRU\�KLJKOLJKWV�WKH�IDFW�WKDW�OHDUQLQJ�KDV�FKDQJHG��ZLWK�VSHFLILF�HPSKDVLV�RQ�WKH�PRELOLW\�RI�
OHDUQLQJ��7UD[OHU��������DGGLWLRQDOO\�VXJJHVWHG�WKDW�PRELOH�OHDUQLQJ�PD\�QRW�LQ�IDFW�EH�DERXW�OHDUQLQJ�RU�
PRELOLW\�KRZHYHU�PD\�EH�DERXW�WKH�PRELOH�FRQFHSWLRQ�RI�VRFLHW\��7KLV�DJDLQ�KLJKOLJKWV�WKH�UHTXLUHPHQWV�RI�D�
PRELOH�OHDUQLQJ�GHILQLWLRQ�WKDW�LV�DEOH�WR�DFFRPPRGDWH�FKDQJLQJ�WHFKQRORJLHV��WKH�ZD\�ZH�DUH�DEOH�WR�XVH�WKHVH�
WHFKQRORJLHV�DQG�WKH�VRFLHWDO�FKDQJHV�DQG�H[SHFWDWLRQV�WKDW�ZLOO�GULYH�WKH�WZR���
�
$GYDQFHV�WRZDUGV�DQ�RSHUDWLRQDO�GHILQLWLRQ�RI�PRELOH�OHDUQLQJ�ZLOO�RQO\�EH�DFKLHYHG�LI�WKHUH�LV�VXIILFLHQW�
XQGHUVWDQGLQJ�RI�WKH�FKDUDFWHULVWLFV�DQG�DIIRUGDQFHV�DWWULEXWHG�WR�WKH�WHUP��/XGZLJ�:LWWJHQVWHLQ�SURSRVHG�KLV�
WKHRU\�RI�IDPLO\�UHVHPEODQFHV�WR�H[SODLQ�WKH�GHYHORSPHQW�RI�WKH�H[WHQVLRQ�RI�FRQFHSWV�RYHU�WLPH��+H�HVSRXVHG�
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WKH�LGHD�WKDW�FHUWDLQ�FODVVHV�RI�UHIHUHQWV�FRXOG�QRW�EH�VSHFLILHG�E\�D�GHWHUPLQDWH�SURSHUW\��EXW�LQVWHDG�SURSRVHG�
WKDW�SRVVHVVLRQ�RI�D�JURXS�RI�SURSHUWLHV�FRXOG�LQGLFDWH�WKDW�VRPHWKLQJ�VKRXOG�SUREDEO\�EHORQJ�LQ�D�FHUWDLQ�FODVV��
+H�XVHG�WKH�DQDORJ\�RI�D�IDPLO\�SRVVHVVLQJ�FHUWDLQ�FKDUDFWHULVWLFV�RI�DSSHDUDQFH�DV�DQ�LQGLFDWLRQ�RI�WKHLU�
UHODWLRQVKLS�WR�RQH�DQRWKHU��:LWWJHQVWHLQ���������7KLV�WKHRU\�FDQ�EH�UHDGLO\�H[WUDSRODWHG�WR�HQFRPSDVV�PRELOH�
OHDUQLQJ��$V�HGXFDWRUV��ZH�WKLQN�ZH�NQRZ�ZKDW�PRELOH�OHDUQLQJ�LV��,I�ZH�VHH�DQ�HGXFDWLRQDO�DFWLYLW\��LQ�PRVW�
FDVHV�ZH�DUH�DEOH�WR�GHWHUPLQH�LI�LW�LV�DQ�H[DPSOH�RI�PRELOH�OHDUQLQJ�RU�QRW��7KHUH�DUH�FHUWDLQ�WHUPV�DQG�
FRQGLWLRQV�ZH�DVVRFLDWH�ZLWK�PRELOH�OHDUQLQJ��\HW�HYHU\�LQVWDQFH�RI�PRELOH�OHDUQLQJ�GRHV�QRW�SRVVHVV�HDFK�DQG�
HYHU\�RQH�RI�WKHVH�FKDUDFWHULVWLFV��'HILQLWLRQV�RI�PRELOH�OHDUQLQJ�JHW�ERJJHG�GRZQ�ZKHQ�WKH\�DWWHPSW�WR�EH�
LQFOXVLYH�HQRXJK�WR�DFFRPPRGDWH�PRELOH�OHDUQLQJ�LQ�DOO�RI�LWV�YDULHW\��LQFOXGLQJ�D�ZLGH�YDULHW\�RI�WHFKQRORJLHV��
PDQ\�QRW�\HW�LQYHQWHG��EXW�H[FOXVLYH�HQRXJK�WR�GLIIHUHQWLDWH�PRELOH�OHDUQLQJ�IURP�H�OHDUQLQJ�RU�LQIRUPDO�
OHDUQLQJ�IRU�H[DPSOH��
�
�
0HWKRGRORJ\�DQG�SUHOLPLQDU\�ILQGLQJV�
�
,Q�DQ�DWWHPSW�WR�RYHUFRPH�WKHVH�FKDOOHQJHV��WKH�SURMHFW�WHDP�DUH�GHYHORSLQJ�D�QHZ�ZD\�RI�GHILQLQJ�PRELOH�
OHDUQLQJ��7KLV�QHZ�GHILQLWLRQ�ZLOO�EH�G\QDPLF��GUDZLQJ�IURP�D�FROOHFWLRQ�RI�FKDUDFWHULVWLFV�WKDW�PD\�FKDQJH�RYHU�
WLPH�UDWKHU�WKDQ�MXVW�VXSSO\LQJ�D�VLQJOH��XQFKDQJLQJ�GHILQLWLRQ��$�VWDJHG�DSSURDFK�ZDV�GHVLJQHG�DQG�LV�FXUUHQWO\�
XQGHUZD\��,W�LQFOXGHV�D�FRPSUHKHQVLYH�UHYLHZ�RI�WKH�OLWHUDWXUH��VXUYH\V��WHDP�ZRUNVKRSV�DQG�D�'HOSKL�VXUYH\�
WKDW�ZLOO�IRUP�WKH�IRXQGDWLRQ�RI�WKLV�UHVHDUFK��7KH�IROORZLQJ�VHFWLRQ�EULHIO\�RXWOLQHV�HDFK�VWDJH�RI�WKH�DSSURDFK�
DV�ZHOO�DV�GLVFXVVHV�SUHOLPLQDU\�ILQGLQJV�IURP�WKH�UHVHDUFK�VWDJHV�WKDW�KDYH�DOUHDG\�EHHQ�FRPSOHWHG���
�
3UHOLPLQDU\�VXUYH\�WR�GHILQH�PRELOH�OHDUQLQJ�
�
7KH�SURMHFW�WR�GHYHORS�D�0RELOH�/HDUQLQJ�(YDOXDWLRQ�)UDPHZRUN�FRPPHQFHG�IRUPDOO\�LQ�2FWREHU�������6RRQ�
DIWHU��D�VKRUW�VXUYH\�ZDV�GHYHORSHG�WR�IDFLOLWDWH�DZDUHQHVV�RI�WKH�SURMHFW�DPRQJ�WKH�HGXFDWLRQ�UHVHDUFK�
FRPPXQLW\�DQG�HQFRXUDJH�HQJDJHPHQW�ZLWK�SRWHQWLDO�VWDNHKROGHUV��7KLV�VXUYH\�IRUPHG�WKH�ILUVW�VWDJH�RI�WKH�
MRXUQH\�WRZDUGV�XQGHUVWDQGLQJ�KRZ�HGXFDWRUV�DQG�UHVHDUFKHUV�FRQFHSWXDOLVHG�PRELOH�OHDUQLQJ�DQG�KRZ�WKHVH�
LGHDV�DOLJQHG�ZLWK�WKH�H[LVWLQJ�UHVHDUFK�OLWHUDWXUH��$�OLQN�WR�WKH�VXUYH\�ZDV�PDGH�DYDLODEOH�RQ�WKH�SURMHFW�
ZHEVLWH�DV�ZHOO�DV�WKURXJK�4XLFN�5HVSRQVH�&RGHV��45��WKDW�ZHUH�SULQWHG�RQ�SRVWFDUGV��7KH�SRVWFDUGV�ZHUH�
KDQGHG�RXW�DW�WKH�IRUPDO�ODXQFK�RI�WKH�&ROODERUDWLYH�5HVHDUFK�1HWZRUN��&51��SURMHFW�DW�WKH�8QLYHUVLW\�RI�
6RXWKHUQ�4XHHQVODQG�DQG�WKH������DVFLOLWH�FRQIHUHQFH�LQ�:HOOLQJWRQ��1HZ�=HDODQG��ERWK�KHOG�LQ�1RYHPEHU�
�������
�
$SSUR[LPDWHO\�����SRVWFDUGV�ZHUH�KDQGHG�RXW�DW�WKHVH�HYHQWV�DQG�UHVSRQVHV�IURP����SDUWLFLSDQWV�ZHUH�UHFHLYHG��
7KH�PDMRULW\�FRPSOHWHG�WKH�SROO�XVLQJ�WKHLU�PRELOH�GHYLFHV���������SHU�FHQW��RI�ZKLFK�QLQH�XVHG�DQ�L26�
RSHUDWLQJ�V\VWHP��26���RQH�DQ�$QGURLG�26�DQG�DQRWKHU�D�:LQGRZV�26��/DSWRS�FRPSXWHUV�ZHUH�XVHG�E\�VHYHQ�
UHVSRQGHQWV�����SHU�FHQW���WKUHH�XVHG�$SSOH�L3DGV�����SHU�FHQW��DQG����XVHG�GHVNWRS�FRPSXWHUV��(DFK�UHVSRQGHQW�
ZDV�VLPSO\�DVNHG�WR�VWDWH�KRZ�WKH\�ZRXOG�GHILQH�PRELOH�OHDUQLQJ��$OWKRXJK�RQO\�D�IHZ�UHVSRQVHV�ZHUH�UHFHLYHG�
WR�WKLV�VKRUW�DQVZHU�TXHVWLRQ��WKH�WKHPHV�WKDW�DURVH�IURP�WKH�SURIIHUHG�GHILQLWLRQV�UHIOHFWHG�WKH�ODFN�RI�
FRQVLVWHQF\�LQ�GHILQLQJ�PRELOH�OHDUQLQJ�DV�ZHOO�DV�VRPH�FRQFHUQ�DERXW�WKH�YDOXH�RI�WKH�WHUP��8QVXUSULVLQJO\��
WKHVH�GHILQLWLRQV�ZHUH�UDWKHU�H[FOXVLYH�DQG�IRFXVHG�RQ�WKH�W\SHV�RI�WHFKQRORJ\�RU�VW\OH�RI�OHDUQLQJ�DFWLYLW\��7KLV�
SURYLGHG�VRPH�IRRG�IRU�WKRXJKW�IRU�WKH�SURMHFW�WHDP�DQG�D�ZRUNVKRS�ZDV�SODQQHG�WR�WU\�DQG�PDNH�VHQVH�RI�VRPH�
RI�WKH�LVVXHV�DURXQG�GHILQLQJ�PRELOH�OHDUQLQJ��
�
3URMHFW�WHDP�ZRUNVKRS��
�
7KH�H[FKDQJH�RI�LQIRUPDWLRQ��PHDQLQJ�DQG�GLDORJXH�KDV�EHHQ�LGHQWLILHG�DV�RQH�RI�WKH�FHQWUDO�IHDWXUHV�RI�
HIIHFWLYH�WHDP�SUDFWLFH��2YUHWYHLW���������7ZR�ZRUNVKRSV�ZHUH�KHOG�ZLWK�SURMHFW�WHDP�PHPEHUV�WR�LGHQWLI\�WKH�
SHUVRQDO�DVVXPSWLRQV�DQG�EHOLHIV�DERXW�PRELOH�OHDUQLQJ��7KH�WHDP�PHPEHUV�RQ�WKH�0/()�SURMHFW�RULJLQDWH�IURP�
D�UDQJH�RI�GLVFLSOLQHV�LQFOXGLQJ�WKH�VFLHQFHV��KXPDQLWLHV��EXVLQHVV��HGXFDWLRQ��PDWKHPDWLFV�DQG�FRPSXWLQJ��7KH�
RXWFRPHV�RI�WKHVH�GLVFXVVLRQV�ZHUH�FRQVLGHUHG�WR�EH�D�ILUVW�VWHS�WRZDUGV�WKH�GHYHORSPHQW�RI�D�PXOWL�GLVFLSOLQDU\�
GHILQLWLRQ�RI�PRELOH�OHDUQLQJ��7KH�ILUVW�PHHWLQJ�FRQVLVWHG�RI�D�KDOI�GD\�ZRUNVKRS�GXULQJ�ZKLFK�WHDP�PHPEHUV�
FROODERUDWLYHO\�LGHQWLILHG����FKDUDFWHULVWLFV�RU�DWWULEXWHV�RI�PRELOH�OHDUQLQJ��7KHVH�DWWULEXWHV�ZHUH�SODFHG�RQ�D�
FRQWLQXXP�IURP�LGHDO�WR�LPSHUIHFW�PRELOH�OHDUQLQJ�FRQGLWLRQV��$�OLVW�RI�WKH�FKDUDFWHULVWLFV�LGHQWLILHG�FDQ�EH�VHHQ�
LQ�)LJXUH����
�
$�VHFRQG�ZRUNVKRS�ZDV�KHOG�D�IHZ�ZHHNV�ODWHU�WR�IXUWKHU�FDWHJRULVH�WKHVH�DWWULEXWHV�LQWR�IDPLO\�JURXSV��(LJKW�
IDPLO\�JURXSV�ZHUH�LGHQWLILHG��7KH�QH[W�VWHS�LQ�WKLV�SURFHVV�LV�WR�FRPSDUH�WKH�DWWULEXWHV�DQG�IDPLO\�JURXSV�
LGHQWLILHG�E\�WKH�WHDP�PHPEHUV�WR�H[LVWLQJ�OLWHUDWXUH�VWXGLHV�DQG�GHWHUPLQH�SRLQWV�RI�GLIIHUHQFH���



�
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�
'HOSKL�WHFKQLTXH�
�
7KH�ZRUNVKRS�ILQGLQJV�ZLOO�EH�FRPSOHPHQWHG�E\�WKH�UHVXOWV�RI�D�'HOSKL�LQYHVWLJDWLRQ��7KH�XVH�RI�IRUPDO�
FRQVHQVXV�WHFKQLTXHV�KDYH�SUHYLRXVO\�EHHQ�IRXQG�WR�EH�KHOSIXO�ZLWK�GHILQLWLRQ�GHYHORSPHQW�LQ�VLWXDWLRQV�ZKHUH�
QR�JROG�VWDQGDUG�H[LVWV��SRWHQWLDOO\�UHGXFLQJ�ELDV�DQG�UHVXOWLQJ�LQ�D�GHILQLWLRQ�ZLWK�LPSURYHG�FKDUDFWHULVWLFV�
�)HUJXVRQ��'DYLV��6OXWVN\�	�6WHZDUW���������7KH�'HOSKL�WHFKQLTXH�LV�DQ�LWHUDWLYH�SURFHVV�ZKHUH�H[SHUWV�DUH�
SROOHG�LQGLYLGXDOO\�ZLWK�D�VHULHV�RI�TXHVWLRQQDLUHV��UHFHLYLQJ�DQRQ\PRXV�JURXS�IHHGEDFN�EHWZHHQ�LWHUDWLRQV��WR�
GHYHORS�D�IRUPDO�GHILQLWLRQ�RI�PRELOH�OHDUQLQJ��7KH�'HOSKL�WHFKQLTXH�ZDV�FKRVHQ�EHFDXVH�RI�LWV�DELOLW\�WR�
RYHUFRPH�JHRJUDSKLF�FRQVWUDLQWV��ORZ�FRVWV�DQG�DELOLW\�WR�HQVXUH�DOO�SDQHOOLVWV�KDYH�DQ�HTXDO�YRLFH�LQ�WKH�
SURFHHGLQJV��5LJJV���������
�

�
)LJXUH����/LVW�RI�FKDUDFWHULVWLFV�LGHQWLILHG�E\�WKH�SURMHFW�WHDP�LQ�:RUNVKRS����

�
7KH�SURFHVV�FRQVLVWV�RI�D�WKUHH�VWDJH�SDQHO�VXUYH\�ZLWK�UHVHDUFKHUV��HGXFDWRUV�DQG�WKHRULVWV�ZKR�KDYH�SXEOLVKHG�
LQ�WKH�ILHOG�RI�PRELOH�OHDUQLQJ�EHWZHHQ������DQG�������7KH�ILUVW�SKDVH�ZDV�FRQGXFWHG�EHWZHHQ�)HEUXDU\�DQG�
0D\�������7KH�VXUYH\�FRQVLVWHG�RI�WZR�RSHQ�TXHVWLRQV�DQG�HLJKW�GHPRJUDSKLF�TXHVWLRQV��,Q�WKH�ILUVW�TXHVWLRQ�
SDUWLFLSDQWV�ZHUH�DVNHG�WR�OLVW�DOO�SRVVLEOH�H[WULQVLF�RU�LQWULQVLF�FKDUDFWHULVWLFV�WKDW�VKRXOG�EH�LQFOXGHG�LQ�WKH�
GHILQLWLRQ�RI�PRELOH�OHDUQLQJ��)RU�WKH�VHFRQG�TXHVWLRQ��SDUWLFLSDQWV�ZHUH�DVNHG�WR�FUHDWH�DQ�RSHUDWLRQDO�
GHILQLWLRQ�RU�FOHDU�H[DPSOH�RI�HDFK�RI�WKH�FKDUDFWHULVWLFV�WKH\�PHQWLRQHG�LQ�RUGHU�WR�SURYLGH�DGHTXDWH�FRQWH[W�IRU�
HDFK�GHILQLWLRQ��(PDLO�LQYLWDWLRQV�ZHUH�VHQW�WR����UHVHDUFKHUV�LGHQWLILHG�WKURXJK�WKH�OLWHUDWXUH�UHYLHZ��DV�ZHOO�DV�
WR�D�QXPEHU�RI�RQOLQH�PRELOH�OHDUQLQJ�JURXSV��7KRVH�ZKR�ZLVKHG�WR�SDUWLFLSDWH�LQ�WKH�VXUYH\�FRQWDFWHG�WKH�
UHVHDUFK�WHDP�DQG�ZHUH�VHQW�D�SHUVRQDOLVHG�OLQN�WR�WKH�VXUYH\�WR�HQDEOH�WKH�UHVHDUFK�WHDP�WR�WUDFN�UHVSRQVHV�DQG�
HQVXUH�WKDW�SDUWLFLSDQWV�PHW�WKH�SXEOLFDWLRQ�FULWHULD��5HVSRQVHV�IURP����SDUWLFLSDQWV�ZHUH�UHFHLYHG���
�
1H[W�VWHSV��EXLOGLQJ�DQG�WHVWLQJ�WKH�QHZ�GHILQLWLRQ�IUDPHZRUN�
�
7KH�QH[W�VWHS�LQ�WKH�UHVHDUFK�SURFHVV�LQYROYHV�FRQVROLGDWLQJ�WKH�DWWULEXWHV�LGHQWLILHG�LQ�WKH�VKRUW�VXUYH\��WHDP�
ZRUNVKRSV��ILUVW�SKDVH�RI�WKH�'HOSKL�VWXG\�DQG�UHOHYDQW�DWWULEXWHV�IURP�D�UHYLHZ�RI�WKH�OLWHUDWXUH�LQWR�D�VHULHV�RI�
FDWHJRULHV��7KHVH�FDWHJRULHV�DQG�DWWULEXWHV�ZLOO�EH�VXEPLWWHG�WR�UHVHDUFKHUV�LQ�WKH�PRELOH�OHDUQLQJ�FRPPXQLW\��
LQFOXGLQJ�SDUWLFLSDQWV�IURP�WKH�ILUVW�SKDVH�RI�WKH�'HOSKL�VWXG\��WR�GHWHUPLQH�ZKHWKHU�WKH\�DJUHH�RU�GLVDJUHH�ZLWK�
WKH�WHDP¶V�VHOHFWLRQ�RI�WKH�FDWHJRULHV�IRU�WKH�DWWULEXWHV��WKH�GLVWULEXWLRQ�RI�WKH�DWWULEXWHV�DFURVV�WKH�FDWHJRULHV�DQG�
IRU�DQ\�DGGLWLRQDO�LQVLJKWV��7KH�ILQDO�VWDJH�ZLOO�LQYROYH�FRQVROLGDWLQJ�WKH�UHYLVHG�DWWULEXWHV�DQG�FDWHJRULHV�DQG�
SUHVHQWLQJ�D�UHYLVHG�GHILQLWLRQ�WR�SDUWLFLSDQWV�IRU�ILQDO�FRPPHQW��2QO\�SDUWLFLSDQWV�ZKR�KDYH�EHHQ�LQYROYHG�LQ�
WKH�VHFRQG�SKDVH�RI�WKH�'HOSKL�VWXG\�ZLOO�EH�SHUPLWWHG�WR�SDUWLFLSDWH�LQ�WKH�ILQDO�VWDJH��3DUWLFLSDQWV�ZLOO�EH�
SURYLGHG�ZLWK�WKH�RSSRUWXQLW\�WR�DJUHH�RU�GLVDJUHH�ZLWK�WKH�ILQDO�GHILQLWLRQ��VXEPLW�DGGLWLRQDO�FRPPHQWV�RU�
SURYLGH�D�UDWLRQDO�IRU�GLVDJUHHPHQW���
�
� �
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&RQFOXVLRQ�

&XUUHQW�GHILQLWLRQV�RI�PRELOH�OHDUQLQJ�WHQG�WR�EH�RYHUO\�LQFOXVLYH��LQ�WKDW�MXVW�DERXW�DQ\�H�OHDUQLQJ�DFWLYLW\�FDQ�
EH�FODVVLILHG�DV�DQ�H[DPSOH�RI�PRELOH�OHDUQLQJ��RU�RYHUO\�H[FOXVLYH�WKURXJK�RQO\�DOORZLQJ�WKH�LQFOXVLRQ�RI�
OHDUQLQJ�DFWLYLWLHV�PHGLDWHG�WKURXJK�YHU\�SDUWLFXODU�PRELOH�GHYLFHV��:LWK�WKH�HPHUJHQFH�RI�LQQRYDWLYH�PRELOH�
WHFKQRORJLHV�ZLWK�QHZ�DIIRUGDQFHV��HPHUJLQJ�SHGDJRJLHV�WR�DFFRPPRGDWH�QHZ�PRGHV�RI�OHDUQLQJ��DQG�DQ�
LQFUHDVLQJ�GHPDQG�IRU�OHDUQLQJ�DQ\WLPH�DQG�DQ\ZKHUH�DW�WKH�FRQYHQLHQFH�RI�WKH�OHDUQHU��WKH�GHPDQG�IRU�D�
G\QDPLF�GHILQLWLRQ�RI�PRELOH�OHDUQLQJ�LV�DFXWH��7KH�DXWKRUV�DUH�SDUW�RI�D�SURMHFW�WHDP�GHYHORSLQJ�D�0RELOH�
/HDUQLQJ�(YDOXDWLRQ�)UDPHZRUN��,QVSLUHG�E\�:LWWJHQVWHLQ¶V�WKHRU\�RI�IDPLO\�UHVHPEODQFHV��WKH\�DUH�DOVR�
ZRUNLQJ�RQ�D�QHZ�GHILQLWLRQ�RI�PRELOH�OHDUQLQJ�WKDW�LV�G\QDPLF�DQG�GUDZLQJ�IURP�D�FROOHFWLRQ�RI�FKDUDFWHULVWLFV�
WKDW�PD\�FKDQJH�RYHU�WLPH�UDWKHU�WKDQ�MXVW�VXSSO\LQJ�D�VLQJOH��XQFKDQJLQJ�GHILQLWLRQ��7KLV�SDSHU�RXWOLQHV�WKH�
SURFHVV�ZKLFK�WKH�SURMHFW�WHDP�LV�XQGHUWDNLQJ�WR�DUULYH�DW�VXFK�D�GHILQLWLRQ��

7KLV�SURMHFW�LV�VXSSRUWHG�WKURXJK�WKH�$XVWUDOLDQ�*RYHUQPHQW
V�&ROODERUDWLYH�5HVHDUFK�1HWZRUNV��&51��
SURJUDP��

%LEOLRJUDSK\�

(YDQV�&RZOH\��-����������3ODQQLQJ�LQ�WKH�5HDO�7LPH�&LW\��7KH�)XWXUH�RI�0RELOH�7HFKQRORJ\��-RXUQDO�RI�
3ODQQLQJ�/LWHUDWXUH����������������� https://doi.org/10.1177/0885412210394100�

)HUJXVRQ��1��'���'DYLV��$��0���6OXWVN\��$��6���	�6WHZDUW��7��(����������'HYHORSPHQW�RI�D�FOLQLFDO�GHILQLWLRQ�IRU�
DFXWH�UHVSLUDWRU\�GLVWUHVV�V\QGURPH�XVLQJ�WKH�'HOSKL�WHFKQLTXH��-RXUQDO�RI�FULWLFDO�FDUH������������������

*X\��5����������0RELOH�/HDUQLQJ�'HILQHG��,Q�5��*X\��(G����0RELOH�/HDUQLQJ��3LORW�3URMHFWV�DQG�,QLWLDWLYHV�
�SS�������&DOLIRUQLD��,QIRUPLQJ�6FLHQFH�3UHVV���

0XUSK\��$��	�)DUOH\��+����������'HYHORSPHQW�RI�D�IUDPHZRUN�IRU�HYDOXDWLQJ�WKH�LPSDFW�DQG�VXVWDLQDELOLW\�RI�
PRELOH�OHDUQLQJ�LQLWLDWLYHV�LQ�KLJKHU�HGXFDWLRQ��,Q�0��%URZQ��0��+DUWQHWW��	�7��6WHZDUW��(GV����)XWXUH�
&KDOOHQJHV��6XVWDLQDEOH�)XWXUHV��3URFHHGLQJV�RI�WKH���WK�$6&,/,7(�&RQIHUHQFH��SS������������:HOOLQJWRQ��
1HZ�=HDODQG��DVFLOLWH��

2YUHWYHLW�-���������)LYH�ZD\V�WR�GHVFULEH�D�PXOWLGLVFLSOLQDU\�WHDP��-RXUQDO�RI�,QWHUSURIHVVLRQDO�&DUH�
���������±������https://doi.org/10.3109/13561829609034099

5LJJV��:��(����������7KH�'HOSKL�PHWKRG��DQ�H[SHULPHQWDO�HYDOXDWLRQ��7HFKQRORJLFDO�)RUHFDVWLQJ�DQG�6RFLDO�
&KDQJH�������±����https://doi.org/10.1016/0040-1625(83)90073-2

6KDUSOHV��0���7D\ORU��-���	�9DYRXOD��*����������7RZDUGV�D�7KHRU\�RI�0RELOH�/HDUQLQJ��,Q�+��YDQ�GHU�0HUZH�	�
7��%URZQ��(GV�����0RELOH�7HFKQRORJ\��7KH�)XWXUH�RI�/HDUQLQJ�LQ�<RXU�+DQGV��P/HDUQ������%RRN�RI� 
$EVWUDFWV��WK�:RUOG�&RQIHUHQFH�RQ�P/HDUQLQJ��SS����������&DSH�7RZQ��6RXWK�$IULFD��P/HDUQ�� 

7UD[OHU��-����������'HILQLQJ��'LVFXVVLQJ�DQG�(YDOXDWLQJ�0RELOH�/HDUQLQJ��WKH�PRYLQJ�ILQJHU�ZULWHV�DQG�KDYLQJ�
ZULW���������7KH�,QWHUQDWLRQDO�5HYLHZ�RI�5HVHDUFK�LQ�2SHQ�DQG�'LVWDQFH�/HDUQLQJ�������������� 

7UD[OHU��-����������'LVWDQFH�HGXFDWLRQ�DQG�PRELOH�OHDUQLQJ��&DWFKLQJ�XS��WDNLQJ�VWRFN��'LVWDQFH�(GXFDWLRQ��
�����������������https://doi.org/10.1080/01587919.2010.503362

:LWWJHQVWHLQ��/����������3KLORVRSKLFDO�,QYHVWLJDWLRQV��WUDQV��*��(��0��$QVFRPEH��6HFRQG�HG��2[IRUG��%DVLO�
%ODFNZHOO��

:RQJ��/��+����������$�OHDUQHU�FHQWULF�YLHZ�RI�PRELOH�VHDPOHVV�OHDUQLQJ��%ULWLVK�-RXUQDO�RI�(GXFDWLRQDO�
7HFKQRORJ\������������ https://doi.org/10.1111/j.1467-8535.2011.01245.x�

$XWKRU�FRQWDFW�GHWDLOV��
+HOHQ�)DUOH\��+HOHQ�)DUOH\#XVT�HGX�DX�
$QJHOD�0XUSK\��DQJHOD�PXUSK\#XVT�HGX�DX�
6KDURQ�5HHV��6KDURQ�5HHV#XVT�HGX�DX�

3OHDVH�FLWH�DV��)DUOH\��+���0XUSK\��$���	�5HHV��6����������5HYLVLWLQJ�WKH�GHILQLWLRQ�RI�0RELOH�/HDUQLQJ��,Q�+�� 
&DUWHU��0��*RVSHU�DQG�-��+HGEHUJ��(GV����(OHFWULF�'UHDPV��3URFHHGLQJV�DVFLOLWH������6\GQH\����SS�����������
https://doi.org/10.14742/apubs.2013.1505

&RS\ULJKW��������+HOHQ�)DUOH\��$QJHOD�0XUSK\��6KDURQ�5HHV��

7KH�DXWKRU�V��DVVLJQ�WR�DVFLOLWH�DQG�HGXFDWLRQDO�QRQ�SURILW�LQVWLWXWLRQV��D�QRQ�H[FOXVLYH�OLFHQFH�WR�XVH�WKLV� 
GRFXPHQW�IRU�SHUVRQDO�XVH�DQG�LQ�FRXUVHV�RI�LQVWUXFWLRQ��SURYLGHG�WKDW�WKH�DUWLFOH�LV�XVHG�LQ�IXOO�DQG�WKLV� 
FRS\ULJKW�VWDWHPHQW�LV�UHSURGXFHG��7KH�DXWKRU�V��DOVR�JUDQW�D�QRQ�H[FOXVLYH�OLFHQFH�WR�DVFLOLWH�WR�SXEOLVK�WKLV� 
GRFXPHQW�RQ�WKH�DVFLOLWH�ZHE�VLWH�DQG�LQ�RWKHU�IRUPDWV�IRU�WKH�3URFHHGLQJV�DVFLOLWH�6\GQH\�������$Q\�RWKHU�XVH� 
LV�SURKLELWHG�ZLWKRXW�WKH�H[SUHVV�SHUPLVVLRQ�RI�WKH�DXWKRU�V���
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