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)LHOGZRUN�OHDUQLQJ�IUHHV�VWXGHQWV�IURP�WKH�XVXDO�FRQILQHV�RI�FODVVURRP�WHDFKLQJ�DQG�DOORZV�WKHP�
WR�XQGHUWDNH�UHODWLYHO\�LQGHSHQGHQW�H[SORUDWLRQ�DQG�UHIOHFWLRQ��7KLV�SDSHU�UHSRUWV�RQ�WKUHH�FDVH�
VWXGLHV�RI�DWWHPSWV�WR�HQKDQFH�DQG�VXSSRUW�VWXGHQW�ILHOGZRUN�WKURXJK�WKH�XVH�RI�PRELOH�
WHFKQRORJLHV��7KH�VWXGLHV�ZHUH�FRQGXFWHG�ZLWK�VWXGHQWV�RI�WKH�EXLOW�HQYLURQPHQW�ZKR�DFFHVVHG�
HLWKHU�VSHFLDOO\�FXVWRPLVHG�PXOWL�PHGLD�VHOI�JXLGHG�GLUHFWLRQV�RU�SUH�H[LVWLQJ�GRZQORDGDEOH�DSSV��
7KH�IRFXV�LQ�WKH�SDSHU�LV�WKH�GHVLJQ�RI�PRELOH�VXSSRUWHG�ILHOG�DFWLYLWLHV��)LYH�GLPHQVLRQV�WKDW�QHHG�
WR�EH�FRQVLGHUHG�DUH�LGHQWLILHG��YROXPH�RI�FRQWHQW�GHOLYHU\��H[WHQW�RI�GDWD�FDSWXUH��GLUHFWHGQHVV�RI�
WKH�OHDUQLQJ�DFWLYLW\��H[WHQW�RI�VWXGHQW�FROODERUDWLRQ��DQG�VWUHQJWK�RI�OLQN�WR�DVVHVVPHQW�
�
.H\ZRUGV��PRELOH�GHYLFHV��ILHOGZRUN��EXLOW�HQYLURQPHQW��GLUHFWHG�OHDUQLQJ�

0RELOH�GHYLFHV�DQG�WHUWLDU\�HGXFDWLRQ�
�
7KH�SRWHQWLDO�YDOXH�RI�PRELOH�GLJLWDO�WHFKQRORJLHV�IRU�VWXGHQW�HGXFDWLRQ�LV�ZLGHO\�UHDOLVHG�DQG�DFWLYHO\�XQGHU�
GHYHORSPHQW��H�J���6KDUSOHV�HW��DO���������7KHUH�DUH�QRZ�ZLGHVSUHDG�HIIRUWV�WR�XVH�VPDUW�SKRQHV�DQG�WDEOHWV�WR�
HQKDQFH�OHFWXUH�WKHDWUH�H[SHULHQFH��WR�SURYLGH�DGPLQLVWUDWLYH�VXSSRUW�IRU�WHDFKLQJ�DQG�OHDUQLQJ��DQG�WR�DOORZ�
VWXGHQWV�PRUH�FRQYHQLHQW�DFFHVV�WR�OHDUQLQJ�UHVRXUFHV�DW�DQ\WLPH�DQG�DQ\ZKHUH��+RZHYHU��WKHUH�KDV�EHHQ�
UHODWLYHO\�OLWWOH�HPSLULFDO�LQYHVWLJDWLRQ�RI�KRZ�WR�GHVLJQ�DQG�XVH�PRELOH�WHFKQRORJ\�WR�HQKDQFH�OHDUQLQJ�
DFWLYLWLHV�WKDW�KDYH�WUDGLWLRQDOO\�RFFXUUHG�RXWVLGH�WKH�FODVVURRP��QDPHO\�ILHOG�WULSV�DQG�RWKHU�NLQGV�RI�ILHOGZRUN��
:LWK�QRWDEOH�H[FHSWLRQV��H�J���'\VRQ�HW��DO��������%HGDOO�+LOO�������WKHUH�KDYH�EHHQ�IHZ�UHSRUWHG�VWXGLHV�RI�
GHVLJQLQJ�PRELOH�DSSOLFDWLRQV�WR�HQKDQFH�VWXGHQW�OHDUQLQJ�LQ�WKH�ILHOG��,Q�WKLV�SDSHU��ZH�GHVFULEH�D�SURMHFW�ZLWK�
WKLV�DLP��DQG�UHSRUW�WKUHH�VWXGLHV�RI�GHVLJQLQJ�PRELOH�VXSSRUW�IRU�VWXGHQWV�RI�XUEDQ�HQYLURQPHQWV��LQFOXGLQJ�
DUFKLWHFWXUH��ODQGVFDSH�DUFKLWHFWXUH�DQG�XUEDQ�GHVLJQ��$OO�WKUHH�FDVHV�VHW�RXW�WR�VLWXDWH�VWXGHQW�OHDUQLQJ�WKHRU\�
ZLWKLQ�WKH�H[SHULHQFH�RI�ZKDW�LV�XVXDOO\�D�FRQYROXWHG�UHDOLW\�RXW�LQ�WKH�ILHOG���
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$�UHYLHZ�RI�FXUUHQW�OLWHUDWXUH�RQ�WKH�DSSOLFDWLRQ�RI�PRELOH�GHYLFHV�IRU�PRELOH�OHDUQLQJ�RU�
P�OHDUQLQJ
��LQGLFDWHV�
WKDW�VXFFHVVIXO�DGRSWLRQ��H�J���&RFKUDQH�������KDV�EHHQ�JUDGXDOO\�LQFUHDVLQJ�GHVSLWH�VFHSWLFV�RI�WKLV�WUHQG��H�J���
7UD[OHU��������1XPHURXV�UHVHDUFKHUV�KDYH�DGYDQFHG�YDULRXV�DGDSWDWLRQV�RI�PRELOH�WHFKQRORJ\�IRU�HGXFDWLRQDO�
SXUSRVHV�RYHU�WKH�SDVW�GHFDGH�RU�VR��H�J���6KDUSOHV�������&RFKUDQH�DQG�%DWHPDQ��������7KHVH�YDULDWLRQV�ZLOO�
FRQWLQXH�WR�EH�DGDSWHG�ZLWKLQ�WKH�HYROYLQJ�WHUWLDU\�HGXFDWLRQ�ODQGVFDSH��LQIOXHQFHG�E\�ERWK�QHZ�IRUPV�RI�
WHFKQRORJ\�DQG�WKH�QHZ�H[SHFWDWLRQV�DQG�IDPLOLDULW\�RI�VXFFHVVLYH�VWXGHQW�FRKRUWV��$OELRQ�HW��DO��������0XUSK\�
�������+RZHYHU��VRPH�UHVHDUFKHUV�DUJXH�WKDW�PRELOH�GHYLFHV�KDYH�VR�IDU�EHHQ�PDLQO\�XVHG�IRU�XQLGLUHFWLRQDO�
WHDFKLQJ�DV�GHILQHG�E\�%HUJHU�DQG�.DUDEHQLFN���������0RVW�HIIRUW�KDV�JRQH�LQWR�SURYLGLQJ�HIILFLHQW�GHOLYHU\�RI�
FRXUVH�FRQWHQW��DQG�WR�PDNLQJ�LW�FRQYHQLHQWO\�DFFHVVLEOH�WR�LQFUHDVLQJO\�³PRELOH´�VWXGHQWV��0XUSK\���������%XW�
DORQJVLGH�WKLV�SUDFWLFDO�JRDO��WKHUH�LV�LQFUHDVLQJ�DZDUHQHVV�WKDW�PRELOH�GHYLFHV�DQG�DSSOLFDWLRQV�QHHG�LQQRYDWLYH�
GHVLJQV�DQG�DSSURDFKHV�LI�WKH\�DUH�WR�JHQXLQHO\�VWLPXODWH�DQG�LQVSLUH�DFWLYH�OHDUQLQJ�ZLWKLQ�D�VRFLDO�
FROODERUDWLYH�FRQWH[W��7R�DFKLHYH�WKLV��LW�LV�UHFRJQLVHG�WKDW�PRUH�HPSLULFDO�HYDOXDWLRQV�DUH�QHHGHG��0F&RQDWKD�
HW��DO��������&RUOHWW�HW��DO��������LQFOXGLQJ�SUHGRPLQDQWO\�XVHU�UHIOHFWLRQV��&KDQJ�HW��DO��������%DFKILVFKHU�HW��DO��
�������DV�WR�WKH�EHQHILWV�RI�WKH�XVH�RI�PRELOH�GHYLFHV��
�
7R�VXSSRUW�WUDGLWLRQDO�ILHOG�WULSV�DQG�YLVLWV�WKURXJK�WKH�XVH�RI�PRELOH�WHFKQRORJ\�FDQ�EH�FRQVLGHUHG�DV�RQH�SDUW�
RI�WKLV�PRYH�WRZDUGV�P�OHDUQLQJ��)LHOGZRUN�LV�YDOXDEOH�IRU�VWXGHQWV�LQ�PDQ\�GLVFLSOLQHV�WR�GHYHORS�D�SUDFWLFDO�
XQGHUVWDQGLQJ�RI�FRQFHSWV�DQG�WKHRU\��,I�ZHOO�GHVLJQHG��ILHOG�H[HUFLVHV�SUHVHQW�DQ�LGHDO�RSSRUWXQLW\�WR�FUHDWH�

DXWKHQWLF
�OHDUQLQJ�H[SHULHQFHV�RI�WKH�VRUW�DGYRFDWHG�E\�+HUULQJWRQ�DQG�+HUULQJWRQ���������6WXGHQWV�
XQGHUWDNLQJ�ILHOGZRUN�DUH�QRW�OLPLWHG�E\�WKH�IRUPDO�FRQILQHV�RI�WKH�FODVVURRP�DQG�FDQ�LQ�SULQFLSOH�UHIOHFW�PRUH�
LQGHSHQGHQWO\�DERXW�FRQFHSWV�DQG�LGHDV��DQG�WKHLU�DSSOLFDWLRQ�WR�³PHVV\´�UHDOLW\��)LHOGZRUN�EDVHG�H[HUFLVHV�
KDYH�EHHQ�D�WUDGLWLRQDO�DQG�IXQGDPHQWDO�SDUW�RI�OHDUQLQJ�LQ�PDQ\�GLVFLSOLQHV�VXFK�DV�JHRJUDSK\��:HOVK�HW��DO��
������6LPP�HW��DO��������'XQSK\�DQG�6SHOOPDQ�������DQG�ELRORJ\��/HH�HW��DO���������'XQSK\�DQG�6SHOOPDQ�
�������DQG�6WRNHV�HW��DO���������FRQVLGHU�ILHOGZRUN�WR�EH�RI�LQWULQVLF�YDOXH�DQG�HYHQ�RI�QHFHVVLW\�WR�JHRJUDSK\�
VWXGHQWV��EXW�DW�WKH�VDPH�WLPH�SURYLGH�FDXWLRQDU\�UHPDUNV�WKDW�LW�GRHV�QRW�QHFHVVDULO\�SURYLGH�HTXDO�EHQHILW�WR�DOO�
VWXGHQWV�JLYHQ�WKDW�D�GLVSDUDWH�FRKRUW�RI�OHDUQHUV�KDV�GLIIHULQJ�OHDUQLQJ�VW\OHV��.ROE�������FLWHG�LQ�'XQSK\�DQG�
6SHOOPDQ��������0RUH�UHFHQWO\�IRUPHG�GLVFLSOLQHV�KDYH�PDGH�OHVV�XVH�RI�ILHOGZRUN��DOWKRXJK�WKHUH�DUH�VRPH�
H[FHSWLRQV��IRU�H[DPSOH�LQ�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJ\��'\VRQ�HW��DO���������
�
,Q�WKLV�SDSHU��ZH�SUHVHQW�LQLWLDO�LQVLJKWV�IURP�WKUHH�FDVH�VWXGLHV�RI�ILHOGZRUN�VXSSRUWHG�E\�PRELOH�WHFKQRORJ\���
(DFK�FDVH�VWXG\�LV�FHQWUHG�DURXQG�D�SDUWLFXODU�WDXJKW�VXEMHFW��DQG�WKH�LQYHVWLJDWLRQ�FRYHUHG�WKH�GHVLJQ��
GHSOR\PHQW�DQG�HYDOXDWLRQ�RI�VWXGHQWV�XVLQJ�PRELOH�GHYLFHV�LQ�WKH�ILHOG��,Q�DOO�FDVHV��VWXGHQWV�XVHG�PRELOH�
GHYLFHV�LQ�OHDUQLQJ�VSDFHV�WKH\�ZHUH�UHTXLUHG�WR�H[SORUH�DQG�LQYHVWLJDWH�DV�SDUW�RI�WKHLU�VWXG\��$OWKRXJK�WKH�
ILHOGZRUN�H[HUFLVH�ZDV�FRQGXFWHG�EH\RQG�WKH�IL[HG�VSDFH�RI�WKH�FODVVURRP�LQ�DOO�WKUHH�FDVHV�VWXGHQWV¶�UHIOHFWLRQV�
ZHUH�EURXJKW�EDFN�WR�WXWRULDOV�IRU�SRVW�ILHOG�UHIOHFWLRQV�DQG�DQDO\VHV�ZLWKLQ�D�FODVVURRP�VHWWLQJ��7R�HYDOXDWH�WKH�
HIIHFWLYHQHVV�RI�WKHVH�H[HUFLVHV�VWXGHQWV¶�XVH�RI�PRELOH�GHYLFHV�ZDV�REVHUYHG�LQ�WKH�ILHOG�DQG�WKHVH�REVHUYDWLRQV�
ZHUH�DOVR�VXSSOHPHQWHG�E\�FRQGXFWLQJ�VXUYH\V�DQG�LQWHUYLHZLQJ�VWXGHQWV��:KLOH�WKH�VFRSH�RI�WKHVH�FDVH�VWXGLHV�
ZDV�EURDG��WKH�DLP�RI�WKLV�SDSHU�LV�WR�LGHQWLI\�WKH�PDMRU�GLPHQVLRQV�WKDW�GHILQHG�RXU�GHVLJQ�GHFLVLRQ�PDNLQJ�
SURFHVV�DV�WKH�H[HUFLVHV�ZHUH�FRQVWUXFWHG��:H�SUHVHQW�WKHVH�GHVLJQ�GLPHQVLRQV�DV�D�UHVRXUFH�IRU�HGXFDWRUV�WR�
FRQVLGHU�DQG�DSSO\�ZKHQ�WKH\�GHVLJQ�RU�HYDOXDWH�WKH�SRWHQWLDO�XVH�IRU�PRELOH�VXSSRUWHG�ILHOGZRUN�H[HUFLVHV��
�
/HDUQLQJ�WKHRULHV�IRU�PRELOH�GHYLFH�XVH�
�
5HVHDUFK�LQWR�WKH�XVH�RI�PRELOH�WHFKQRORJ\�LQ�OHDUQLQJ�KDV�GUDZQ�RQ�D�YDULHW\�RI�WKHRUHWLFDO�IUDPHZRUNV��7KHVH�
LQFOXGH��DFWLYH�OHDUQLQJ��'\VRQ�HW��DO���������DFWLYLW\�WKHRU\��$OELRQ�HW��DO���������FROODERUDWLYH�OHDUQLQJ��.DKQ�
DQG�&KDSHO�������$EUDQWHV�DQG�*RXYHLD�������3DUN��������FRQVWUXFWLYLVW�DSSURDFKHV��H�J���+HUULQJWRQ��������
DQG�FRPPXQLWLHV�RI�SUDFWLFH��&RFKUDQH�DQG�%DWHPDQ���������
�
7KHVH�WKHRUHWLFDO�IUDPHZRUNV�KDYH�LQIRUPHG�WKH�GHVLJQ�RI�OHDUQLQJ�DFWLYLWLHV�WKDW�XWLOLVH�PRELOH�GHYLFHV��UDQJLQJ�
IURP��WKH�HDUOLHU�3'$V��$OIRUG�DQG�5XRFFR�������'\VRQ�HW�DO��������+DIHH]�%DLJ�HW��DO���������WR�WKH�PRUH�WKH�
UHFHQW�L3DGV��0XUSK\�������.LQDVK�HW��DO���������L3RGV��$OELRQ�HW��DO��������-DUYLV�DQG�'LFNLH��������DQG�6PDUW�
SKRQHV��&RFKUDQH�DQG�%DWHPDQ�������/HH�HW��DO��������&KDQJ�HW��DO���������:X�HW��DO���������KDYH�DUJXHG�
UHFHQWO\�WKDW�WKH�SULPDU\�LVVXHV�RI�FRQFHUQ�ZKHQ�GHSOR\LQJ�PRELOH�GHYLFHV�IRU�WHDFKLQJ�DQG�OHDUQLQJ�SXUSRVHV�
DUH��WKH�DSSURSULDWH�GHVLJQ�RI�WKH�XVH�RI�PRELOH�GHYLFHV��*RK�HW��DO��������'LPDNRSRXORV�DQG�0DJRXODV�������
5RVFKHOOH�������6KDUSOHV�HW��DO��������9DYRXOD�������DQG�VXSSRUW�IRU�VWXGHQWV�XVLQJ�PRELOH�GHYLFHV��/HH�HW��DO��
������&RVWDELOH�HW��DO����������
�
'UDZLQJ�RQ�WKHVH�HVWDEOLVKHG�WKHRUHWLFDO�IUDPHZRUNV�EULQJV�FRQWLQXLW\�WR�WKH�ILHOG�RI�P�OHDUQLQJ��E\�
HPSKDVLVLQJ�WKDW�WKH�FKDOOHQJHV�IRU�HGXFDWRUV�DUH��LQ�SDUW��WKH�ORQJ�VWDQGLQJ�RQHV�RI�XQGHUVWDQGLQJ�WKH�QDWXUH�RI�
OHDUQLQJ�DQG�GHVLJQLQJ�WRROV�WR�VXSSRUW�LW��'\VRQ�HW��DO������D���(TXDOO\��WKH�DGDSWDWLRQ�RI�WKH�HVWDEOLVKHG�
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IUDPHZRUNV�LQ�WKH�UHVHDUFK�FLWHG�GHPRQVWUDWHV�KRZ�PRELOH�WHFKQRORJLHV�EULQJ�D�QHZ�WHUUDLQ�LQ�ZKLFK�WKH�
WUDGLWLRQDO�FRQFHUQV�RI�WKH�HGXFDWRU�DQG�OHDUQHU�DULVH�LQ�QHZ�IRUPV��.HDUQH\�HW��DO���������7KHRULVLQJ�DOORZV�WR�
VHH�WKDW�PRELOH�WHFKQRORJLHV�DSSOLHG�LQ�FRQMXQFWLRQ�ZLWK�DSSURSULDWH�WKHRUHWLFDO�IUDPHZRUNV��1J�HW��DO��������
FDQ�SRWHQWLDOO\�DOORZ�IRU�PRELOH�OHDUQLQJ�WKDW�JRHV�EH\RQG�PHUH�
QRYHOW\�DQG�FRQYHQLHQFH�YDOXH
��+HUULQJWRQ�
DQG�+HUULQJWRQ��������,Q�WKH�FDVH�RI�GHVLJQLQJ�IRU�ILHOGZRUN�DFWLYLWLHV��D�SDUWLFXODU�NLQG�RI�VXSSRUW�IRU�OHDUQLQJ�
LV�QHHGHG�ZKHQ�VWXGHQWV�DUH�VHQW�RXW�WR�WKH�ILHOG�ZLWKRXW�VXSHUYLVRU\�WHDFKLQJ�VWDII��,W�LV�WKLV�SDUWLFXODU�FKDOOHQJH�
WKDW�ZH�EHJLQ�WR�DGGUHVV�LQ�WKLV�SDSHU���
�
7KH�SRWHQWLDO�XVHV�RI�PRELOH�GHYLFHV�LQ�ILHOGZRUN�DFWLYLWLHV�
�
0RELOH�WHFKQRORJLHV�DUH�QRZ�YHU\�YHUVDWLOH�FRPSXWLQJ�SODWIRUPV�WKDW�RIIHU�D�UDQJH�RI�IXQFWLRQDOLWLHV�WR�HQKDQFH�
DQG�VXSSRUW�ILHOGZRUN��%H\RQG�FRQWHQW�FUHDWLRQ�DQG�XQL�GLUHFWLRQDO�LQIRUPDWLRQ�GLVVHPLQDWLRQ�LQ�WKH�ILHOG��WKH\�
FDQ��LQ�SULQFLSOH��DOORZ�VWXGHQWV�WR�JDWKHU�GDWD�DQG�SURYLGH�D�PHGLXP�IRU�PXOWL�GLUHFWLRQDO�LQWHUDFWLRQ�EHWZHHQ�
VWXGHQW�DQG�WHDFKHU��DQG�VWXGHQW�WR�VWXGHQW��:H�ZLOO�ILUVW�EULHIO\�UHYLHZ�WKH�SRWHQWLDOV�RI�WKLV�IXQFWLRQDOLW\�EHIRUH�
WXUQLQJ�WR�RXU�SURMHFW��
�
)LUVWO\��ILHOGZRUN�UHTXLUHV�RQJRLQJ�JXLGDQFH��LQFOXGLQJ�QDYLJDWLRQDO�GLUHFWLRQV�WR�H[SORUH�WKH�VLWH��DQG�DOVR�
LQVWUXFWLRQV�RQ�KRZ�WR�FDUU\�RXW�OHDUQLQJ�DFWLYLWLHV��([LVWLQJ�PDSV�DQG�FRPSDVV�DSSOLFDWLRQV��LQFOXGLQJ�LQ�EXLOW�
*36�IHDWXUHV��FDQ�VXSSRUW�WKLV�WR�DQ�H[WHQW��,Q�DGGLWLRQ��WHDFKHUV�FDQ�GHYHORS�SDFNDJHV�RI�WDVN�LQVWUXFWLRQV�WKDW�
FDQ�EH�PDGH�DYDLODEOH�RQ�PRELOH�GHYLFHV��
�
6HFRQGO\��DV�ZLWK�WKH�JHQHUDO�DSSURDFK�RI�P�OHDUQLQJ��PRELOH�GHYLFHV�FDQ�EH�XVHG�IRU�ULFK�FRQWHQW�GHOLYHU\��H�J���
0XUSK\�������&RVWDELOH�HW��DO�����������+RZHYHU��WKLV�KDV�VSHFLDO�LPSOLFDWLRQV�IRU�ILHOGZRUN�DQG�UHTXLUHV�D�
VSHFLDO�IRUP�RI�FRQWHQW��)RU�VWXGHQWV�WR�DFKLHYH�D�KLJK�OHYHO�RI�HQJDJHPHQW�ZLWK�WKHLU�HQYLURQPHQW��PRELOH�
JXLGHV�PLJKW�SURPRWH�JUHDWHU�LQWHUDFWLRQ�ZLWK�WKH�REMHFWV�XQGHU�REVHUYDWLRQ��)RU�H[DPSOH��WKH�FRQWHQW�SUHVHQWHG�
RQ�D�PRELOH�GHYLFH�LQ�VLWX�FDQ�KHOS�VWXGHQWV�WR�³ORRN�ZLWK�LQWHQWLRQ´��6DQGHUV�������S�������FLWHG�LQ�:HOVK�HW��DO��
������WR�PDNH�EHWWHU�VHQVH�RI�WKH�ILHOG�VLWXDWLRQ��)RU�WKH�VWXGHQWV�RI�WKH�%XLOW�(QYLURQPHQW�VWXGLHG�KHUH��WKLV�
PLJKW�EH�HOHPHQWV�RI�WKH�ODQGVFDSH�RU�EXLOGLQJV�HQFRXQWHUHG���
�
7KLUGO\��D�PRELOH�GHYLFH�PLJKW�EH�XVHG�E\�VWXGHQWV�IRU�GDWD�FDSWXUH��WKH�PHDVXUHPHQW�DQG�UHFRUGLQJ�RI�WKH�
HQYLURQPHQW��XVXDOO\�IRU�ODWHU�DQDO\VHV��/HH�HW��DO���������7KDW�LV��WKH�PRELOH�GHYLFH�PLJKW�WDNH�WKH�IRUP�RI�DQ�
LQVWUXPHQW�WR�PDNH�PHDVXUHPHQWV�RI�
REMHFWV
�XQGHU�LQYHVWLJDWLRQ��)RXUWKO\��LQ�D�UHODWHG�SRWHQWLDO�XVH��WKH�PRELOH�
PLJKW�WDNH�WKH�IRUP�RI�D�ILHOG�QRWH�ERRN�IRU�VWXGHQWV�WR�GR�ILHOG�UHFRUGLQJ�E\�ORJJLQJ�WKHLU�DFWLYLWLHV��+HUULQJWRQ�
�������S������VWDWHV�WKDW�
)LHOGZRUN�DQG�H[FXUVLRQV�ZHUH�VHHQ�DV�SDUWLFXODU�FRQWH[WV�LQ�ZKLFK�WKH�DIIRUGDQFHV�IRU�
PRELOH�WHFKQRORJLHV�FRXOG�EH�H[SORLWHG��*DWKHULQJ�GDWD�LQ�WKH�IRUP�RI�SLFWXUHV��YLGHRV�DQG�VRXQG�UHFRUGLQJV�DQG�
QRWH�WDNLQJ�DOO�DSSHDUHG�YDOXDEOH�DFWLYLWLHV�WKDW�VXSSRUWHG�FRQVWUXFWLYLVW�EDVHG�DFWLYLWLHV�VHW�LQ�FRQWH[WV�RXWVLGH�
WKH�FODVVURRP�DQG�OHFWXUH�WKHDWUH�
�
�
$�ILIWK�NLQG�RI�XVH�RI�PRELOH�WHFKQRORJ\�LV�WR�VXSSRUW�FROODERUDWLRQ�EHWZHHQ�VWXGHQWV�DQG�RU�WHDFKHUV��7KLV�
PLJKW�EH�WR�VKDUH�GDWD�DQG�OHDUQLQJ�UHVRXUFHV��RU�WR�FRRUGLQDWH�DFWLYLWLHV�ZLWK�HDFK�RWKHU��5HFRUGLQJ�LQ�VLWX�
QDWXUDOO\�SURPRWHV�DOO�IRUPV�RI�FROODERUDWLRQ��DV�VWXGHQWV�FDQ�PRUH�HDVLO\�H[FKDQJH�GDWD�ZLWK�WKHLU�SHHUV�E\�
XVLQJ�PRELOH�GHYLFHV��0RUH�FROODERUDWLYH�OHDUQLQJ�DFWLYLWLHV�EHFRPH�SRVVLEOH�IRU�WKH�WHDFKHU�WR�GHVLJQ��3HHU�WR�
SHHU�FRRUGLQDWLRQ�DQG�VKDUHG�H[SHULHQFH�FDQ�EH�HQKDQFHG�LQ�WKH�ILHOG�WKURXJK�WKH�IXOO�UDQJH�RI�VRFLDO�PHGLD�DV�
VXJJHVWHG�E\�+DPLG�HW��DO����������
�
7KUHH�FDVH�VWXGLHV�RI�PRELOH�VXSSRUWHG�ILHOGZRUN�
�
7KUHH�VXEMHFWV�IRUPHG�WKH�IRFXV�RI�WKH�WKUHH�FDVH�VWXGLHV�LQYHVWLJDWHG�KHUH��,W�ZDV�UHFRJQLVHG�HDUO\�RQ�LQ�WKH�
SURMHFW�WKDW�ZKHQ�DGRSWLQJ�DQ\�PRELOH�GHYLFH�IRU�ILHOGZRUN�WHDFKLQJ�DQG�OHDUQLQJ��FDUHIXO�FRQVLGHUDWLRQ�PXVW�EH�
PDGH�IRU�WKH�OHDUQLQJ�JRDOV�RI�WKH�H[HUFLVH�LQ�RUGHU�WR�SURSHUO\�GHVLJQ�WKH�XVH�RI�PRELOH�GHYLFHV�IRU�SHGDJRJLFDO�
SXUSRVHV��.HDUQH\�HW��DO���������7KH�FLUFXPVWDQFHV�RI�WKH�WKUHH�ILHOG�DFWLYLWLHV�DUH�QRZ�EULHIO\�GHVFULEHG��
�
&DVH����(QYLURQPHQWDO�VLWH�DQDO\VLV�
7KLV�VWXG\�ZDV�GHYHORSHG�DQG�FRQGXFWHG�IRU�WKLUG�\HDU�XQGHUJUDGXDWH�VWXGHQWV�WDNLQJ�WKH�VXEMHFW�
7HFKQRORJLHV�
DQG�(QYLURQPHQWV��
�LQ�WKH�%DFKHORU�RI�$UFKLWHFWXUH�DW�0RQDVK�8QLYHUVLW\��7KH�LQWHQWLRQ�RI�WKH�ILHOG�H[HUFLVH�
ZDV�WR�KDYH�VWXGHQWV�ZRUN�DORQH�ZLWKRXW�VWDII�SUHVHQW�DQG�WR�ZRUN�UHIOHFWLYHO\�WKURXJK�WKH�WDVNV�RI�FROOHFWLQJ�



�

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

UHDO�GDWD�IURP�D�SK\VLFDO�VLWH��7KLV�LQYROYHG�VWXGHQW�LPPHUVLRQ�LQ�WKH�SK\VLFDO�H[SHULHQFH�RI�GD\�OLW�VSDFHV�DQG�
WKHLU�FRPSDULVRQ�ZLWK�QXPHULFDOO\�H[SUHVVHG�OLJKW�OHYHOV�DQG�VXQ�DQJOHV��UHIOHFWLRQ�RQ�WKH�UHODWLRQVKLS�EHWZHHQ�
SK\VLFDO�GDWD�DQG�WKH�SV\FKRORJLFDO�H[SHULHQFH�RI�WKH�GLPHQVLRQV�DV�DIIHFWHG�E\�RWKHU�YDULDEOHV�OLNH�VXUIDFH�
TXDOLWLHV��FRQVLGHULQJ�WKH�XVH�RI�VSDFHV�LQ�WKH�VDPH�PRPHQW�DV�SK\VLFDO�GDWD��DQG�FRQVLGHULQJ�WKH�YDOLGLW\��
UHOLDELOLW\�DQG�YDOXH�RI�GDWD�PHDVXUHPHQWV��7KUHH�GLJLWDO�WRROV�ZHUH�SURYLGHG�WR�VWXGHQWV�IRU�WKH�ILHOGZRUN�
H[HUFLVH��DQ�LQVWUXFWLRQ�SDFN�RI�LPDJHV�DV�D�µJXLGHG�WRXU¶�WKURXJK�WKH�GHVLJQDWHG�VSDFHV�RI�WKH�H[HUFLVH��

/X[0HWHU�3UR
�DQG�µ6ROPHWULF¶�ERWK�H[LVWLQJ�GRZQORDGDEOH�L3KRQH�DQG�L3DG�DSSV�WKDW�PHDVXUH�OLJKW�OHYHOV�DQG�
VXQ�SDWK�UHVSHFWLYHO\��6L[W\�VWXGHQWV�FRPSOHWHG�WKH�WDVN�RYHU�D�WZR�ZHHN�SHULRG�LQ�WKHLU�RZQ�WLPH��'XULQJ�WKH�
H[HUFLVH��REVHUYHUV�FRQGXFWHG�EULHI�LQIRUPDO�LQWHUYLHZV�ZLWK�VWXGHQWV��,Q�D�ODWHU�WXWRULDO�����VWXGHQWV�FRPSOHWHG�D�
TXHVWLRQQDLUH�DERXW�WKHLU�H[SHULHQFH�DQG�SHUFHLYHG�YDOXH�RI�WKH�ILHOGZRUN�H[HUFLVH��
�
&DVH����&RPSDUDWLYH�XQGHUVWDQGLQJ�RI�KLVWRULF�EXLOGLQJV�
7KLV�VWXG\�FRQFHUQHG�DQ�L3KRQH�L3DG�DSS�ZDONLQJ�WRXU�RI�KLVWRULF�EXLOGLQJV��GHYHORSHG�E\�WZR�RI�WKH�DXWKRUV�
�/HZL�DQG�6PLWK���IRU�VHFRQG�\HDU�XQGHUJUDGXDWH�VWXGHQWV�WDNLQJ�WKH�VXEMHFW�
)RUPDWLYH�+LVWRULHV
�DV�SDUW�RI�D�
%DFKHORU�RI�(QYLURQPHQWV�RU�D�%DFKHORU�RI�$UWV�DW�7KH�8QLYHUVLW\�RI�0HOERXUQH��7KH�GRZQORDGDEOH�DSS�
SUHVHQWHG�DXGLR�DQG�YLVXDO�PDWHULDOV�WR�LQ�H[FHVV�RI�����VWXGHQWV�ZKR�WRXUHG�LQ�VPDOO�JURXSV�ZLWKRXW�VWDII��7KH�
OHDUQLQJ�DFWLYLW\�ZDV�IRU�VWXGHQWV�WR�ORRN�PRUH�LQWHQWO\�DW�EXLOGLQJV�LQ�VLWX�WR�PDNH�EHWWHU�VHQVH�RI�ZKDW�WKH\�
HQFRXQWHUHG��E\�RYHUOD\LQJ�DQ�LQIRUPHG�FRPPHQWDU\�RI�EXLOW�IHDWXUHV�DQG�GHVLJQ�FRQFHSWV�DQG�KLVWRU\��$Q�
HYDOXDWLRQ�TXHVWLRQQDLUH�ZDV�FRPSOHWHG�E\�DOO�VWXGHQWV�LQ�D�ODWHU�WXWRULDO��7KH�TXHVWLRQQDLUH�SUREHG���WKH�NLQGV�
RI�VRFLDO�LQWHUDFWLRQ�VWXGHQWV�H[SHULHQFHG�LQ�WKH�WDVN�DQG�WKH�SHUFHLYHG�YDOXH�RI�WKH�H[HUFLVH�DQG�RI�WKH�GLIIHUHQW�
NLQGV�RI�DXGLR�DQG�YLVXDO�FRQWHQW�WKDW�ZDV�SURYLGHG��
�
&DVH�����7KH�LQWHUSUHWDWLRQ�RI�XUEDQ�ODQGVFDSHV��
7KLV�VWXG\�FRQFHUQHG�D�ILHOG�VLWH�H[SORUDWLRQ�FDUULHG�RXW�DV�SDUW�RI�D�VXEMHFW�
+LVWRU\�RI�/DQGVFDSH�$UFKLWHFWXUH
�
WDNHQ�DV�SDUW�RI�WKH�0DVWHU�RI�/DQGVFDSH�$UFKLWHFWXUH�DW�WKH�8QLYHUVLW\�RI�0HOERXUQH��7KH�VWXGHQWV�ZHUH�
SURYLGHG�ZLWK�DQ�LQ�EXLOW�L3DG�DSS�GHYHORSHG�E\�WKUHH�RI�WKH�DXWKRUV��/HZL��6PLWK�DQG�6DQLJD��ZKLFK�SUHVHQWHG�
DXGLR�FRPPHQWDU\��KLVWRULF�LPDJHV�DQG�YLGHR�DERXW����GHVLJQDWHG�VWRSV��DQG�D�YDULHW\�RI�JHQHULF�UHVRXUFHV�
LQFOXGLQJ�D�PDS�ZLWK�*36�ORFDWLRQ�JXLGDQFH�DQG�GHWDLOHG�ODQGIRUP�FRQWRXU�PDSV��$�FODVV�RI����VWXGHQWV�ZDV�
GLYLGHG�LQWR�WZR�JURXSV�RI�����2QO\�RQH�JURXS�RI����ZDV�VSOLW�LQWR�IRXU�JURXSV�RI���VWXGHQWV��DQG�HDFK�RI�WKHVH�
JURXSV�FRQGXFWHG�WKH�ILHOG�WRXU�XVLQJ�WKH�PRELOH�L3DG�JXLGH��7KH���JURXSV�XVHG�D�PDS�WR�ILQG����ORFDWLRQV�LQ�WKH�
SDUN��$W�HDFK�ORFDWLRQ�WKH\�OLVWHQHG�WR�DQ�DXGLR�DFFRXQW��7KH�UHVHDUFKHUV�FDUULHG�RXW�GLUHFW�REVHUYDWLRQV�RI�WKH�
VWXGHQWV�FRQGXFWLQJ�ILHOGZRUN�ZLWK�WKH�PRELOH�JXLGH��RQH�UHVHDUFKHU�IROORZHG�DQG�REVHUYHG�HDFK�JURXS���%ULHI�
DQG�LQIRUPDO�EXW�QRQ�LQWUXVLYH�LQWHUYLHZV�ZHUH�FDUULHG�RXW�ZLWK�VWXGHQWV�GXULQJ�WKH�H[HUFLVH�ZKLFK�ODVWHG�
EHWZHHQ���WR���KRXUV���/DWHU��VWXGHQWV�ZHUH�JLYHQ�D�TXHVWLRQQDLUH�ZKLFK�SUREHG�WKHLU�XQGHUVWDQGLQJ�RI�WKH�
YDULRXV�WKH�WDVNV��DQG�WKH�SHUFHLYHG�YDOXH�RI�WKH�RYHUDOO�H[HUFLVH��

7KH�DLP�LQ�WKLV�SDSHU�LV�WR�UHSRUW�RQ�WKH�GHVLJQ�SURFHVV�WKDW�RFFXUUHG�WKURXJK�WKH�GHVLJQ�DQG�GHOLYHU\�RI�WKH�
PRELOH�GHYLFH�VXSSRUWHG�ILHOG�H[HUFLVHV��7KH�GHVLJQ�WKLQNLQJ�LV�FDSWXUHG�DV�ILYH�NH\�GLPHQVLRQV�WKDW�PRWLYDWHG�
GLVFXVVLRQ�DQG�GHILQHG�WKH�NH\�GHFLVLRQV�PDGH��7KHVH�DUH�VKRZQ�LQ�7DEOH���ZKLFK�DOVR�VKRZV�KRZ�WKH�WKUHH�
FDVHV�YDULHG�LQ�WHUPV�RI�HDFK�RI�WKH�GLPHQVLRQV��7KH�GLPHQVLRQV�LGHQWLILHG�DUH��
�
7KH�YROXPH�RI�FRQWHQW�GHOLYHU\��0RELOH�GHYLFHV�RIIHU�WKH�SRWHQWLDO�WR�SUHVHQW�HQF\FORSDHGLF�YROXPHV�RI�
LQIRUPDWLRQ��7KH�GHVLJQHU�RI�WKH�ILHOG�DFWLYLW\�PXVW�GHFLGH�ZKHWKHU�WR�SURYLGH�D�JUHDW�GHSWK�DQG�EUHDGWK�RI�
FRQWHQW�RU�ZKHWKHU�WR�VHUYH�PRUH�OHDQ�DFWLYLW\�RULHQWHG�PDWHULDO��*UHDW�YROXPHV�RI�FRQWHQW�PD\�EH�YDOXDEOH�EXW�
DOVR�ULVN�GLVWUDFWLRQ�DQG�RYHU�IRFXV�RQ�WKH�WHFKQRORJ\�UHODWLYH�WR�WKH�ILHOG�HQYLURQPHQW��
�
([WHQW�RI�VWXGHQW�GDWD�FDSWXUH��$V�QRWHG��PRELOH�GHYLFHV�FDQ�EH�WXUQHG�LQWR�PHDVXULQJ�LQVWUXPHQWV�WKURXJK�
VSHFLDOLVHG�DSSV��DV�IRU�&DVH�����$OVR��VWXGHQWV�FDQ�JDWKHU�SKRWRJUDSKV��YLGHRV�DQG�QRWHV�DV�ILHOG�UHFRUGV��7KH�
H[WHQW�RI�WKHVH�DFWLYLWLHV�WKDW�DUH�GHPDQGHG�E\�WKH�ILHOG�DFWLYLW\�LV�D�NH\�FRQVLGHUDWLRQ��
�
'LUHFWHGQHVV�RI�OHDUQLQJ�DFWLYLW\��3XWWLQJ�VWXGHQWV�LQWR�WKH�ILHOG�LV�DQ�RSSRUWXQLW\�WR�JLYH�WKHP�D�YDOXDEOH�RSHQ�
HQGHG�H[SORUDWLRQ�RI�D�UHDO�ZRUOG�VLWXDWLRQ��+RZHYHU��WKHUH�LV�DOVR�WKH�ULVN�WKDW�WKH\�EHFRPH�XQFHUWDLQ�DERXW�
ZKDW�WKH\�DUH�EHLQJ�DVNHG�WR�GR��DQG�ZK\�LW�LV�RI�YDOXH�IRU�OHDUQLQJ��$�NH\�GLPHQVLRQ��WKHUHIRUH��LV�WKH�H[WHQW�WR�
ZKLFK�PRELOH�JXLGHV�IRU�ILHOGZRUN�DUH�SUHVFULSWLYH�LQ�GLUHFWLQJ�VWXGHQWV�LQ�WKHLU�DFWLYLW\��7KLV�GLPHQVLRQ�UHIHUV�
QRW�WR�WKH�ILHOG�DFWLYLW\�DV�D�ZKROH��EXW�UDWKHU�WR�WKH�SDUW�RI�WKH�DFWLYLW\�ZKHUH�WKH�IRFXV�RI�OHDUQLQJ�WDNHV�SODFH��
�
([WHQW�RI�VWXGHQW�FROODERUDWLRQ���0RELOH�DSSV�PD\�EH�XVHG�WR�VXSSRUW�VRFLDO�LQWHUDFWLRQ�EHWZHHQ�VWXGHQWV��DV�
QRWHG�DERYH��DQG�DOVR�WKH�DFWLYLWLHV�GHVLJQHG�LQWR�WKH�ILHOG�DFWLYLW\��DQG�SDUWO\�HPEHGGHG�LQ�WKH�WHFKQRORJ\��PD\�
GHPDQG�FROODERUDWLRQ�EHWZHHQ�VWXGHQWV�WR�YDU\LQJ�GHJUHHV��7KLV�GLPHQVLRQ�FDSWXUHV�WKH�GHFLVLRQ�RI�WKH�
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ILHOGZRUN�GHVLJQHU�DERXW�WKH�H[WHQW��DQG�DOVR�WKH�QDWXUH��WKDW�WKLV�FROODERUDWLRQ�LV�GHPDQGHG�RU�IDFLOLWDWHG�E\�WKH�
DFWLYLW\���
�
6WUHQJWK�RI�OLQN�WR�DVVHVVPHQW��7KH�ILHOG�DFWLYLW\�FDQ�EH�GHVLJQHG�ZLWK�YDU\LQJ�GHJUHH�RI�UHDO�RU�DSSDUHQW�OLQNV�WR�
VWXGHQWV
�DVVHVVPHQW�RI�WKHLU�VWXGLHV��0RELOH�WHFKQRORJLHV�FDQ�SOD\�D�UROH�LQ�HVWDEOLVKLQJ�DQG�FRQILUPLQJ�VXFK�
OLQNV��$�GLUHFW�FRQQHFWLRQ�PLJKW�EH�DQ�DVVHVVDEOH�TXL]�SUHVHQWHG�RQ�D�GHYLFH��0RUH�JHQHUDOO\�WKH�ZD\�WKH�ILHOG�
DFWLYLW\�LV�IUDPHG�DQG�FRPPXQLFDWHG�WKURXJK�PRELOH�WRROV�FDQ�VWUHQJWKHQ�RU�UHOD[�D�GLUHFW�FRQQHFWLRQ�WR�
DVVHVVPHQW��

�
�

�
�

Volume of 
content 
delivery�

Extent of 
student 
data 
capture�

Directedness 
of learning 
activity�

Extent of 
student 
collaboration�

Strength of 
links to 
assessment�

Case1.  
Light and sun path  
analysis�

Low� High� High� High� High�

Case 2. Comparative 
understanding of 
historic buildings 

High Low Medium Low Medium 

Case 3.  
Interpretation of 
historic landscape 

High� Medium� Medium� Medium� High�

�
7DEOH����7KH�GLPHQVLRQV�RI�GHVLJQLQJ�PRELOH�VXSSRUWHG�ILHOG�DFWLYLWLHV�IRU�HDFK�FDVH�VWXG\��

�
+DYLQJ�RXWOLQHG�WKH�WKUHH�FDVHV��ZH�QRZ�GHVFULEH�LQ�JUHDWHU�GHWDLO�KRZ�WKH\�ZHUH�VKDSHG�E\�WKH�ILYH�GLPHQVLRQV�
RI�PRELOH�VXSSRUWHG�ILHOGZRUN�LGHQWLILHG�DQG�VXPPDULVHG�LQ�7DEOH����
�
'HVLJQ�GLPHQVLRQV�IRU�PRELOH�GHYLFH�VXSSRUWHG�ILHOGZRUN�FDVH�VWXGLHV�
�
&DVH����(QYLURQPHQWDO�VLWH�DQDO\VLV��'HVLJQ�GLPHQVLRQV�
7KH�OHDUQLQJ�FRQWH[W�RI�WKLV�FDVH�VWXG\�ZDV�HQYLURQPHQWDO�TXDOLWLHV��WKHLU�PHDVXUHV��DQG�WKHLU�SODFH�RI�LQFUHDVLQJ�
LPSRUWDQFH��EHFDXVH�RI�KHDOWK�FRQFHUQV�DQG�WKH�HQYLURQPHQWDO�FULVLV��ZLWKLQ�DUFKLWHFWXUDO�GHVLJQ��7KH�ILHOGZRUN�
UHTXLUHG�VWXGHQWV�WR�FRQGXFW�LQWHQVLYH�PHDVXUHPHQWV�RI�OLJKW�FRQGLWLRQV�E\�XVLQJ�SUH�H[LVWLQJ�DSSV�WKDW�FRXOG�EH�
GRZQORDGHG�WR�HLWKHU�L3KRQHV�RU�L3DGV��7KLV�FDVH�VWXG\�GLIIHUHG�IURP�WKH�RWKHU�WZR�VWXGLHV�VLQFH�WKH�FROOHFWHG�
GDWD�ZHUH�WKHQ�XVHG�DV�LQSXW�LQWR�D�VRIWZDUH�VLPXODWLRQ�SURJUDP�IRU�PRUH�H[WHQVLYH�DQDO\VHV�RI�OLJKW�FRQGLWLRQV�
DQG�KRZ�WKHVH�PD\�LPSDFW�WKH�HQYLURQPHQWDO�FRQGLWLRQV�RI�D�EXLOGLQJ��/HDUQLQJ�DERXW�WKHVH�HIIHFWV�ZLWKLQ�D�
OHFWXUH�FRQWH[W�ZDV�QRW�SRVVLEOH��+HQFH�WKH�XVH�RI�WKH�HQYLURQPHQWDOO\�DZDUH�VHQVRUV�DYDLODEOH�RQ�L3KRQHV�RU�
L3DGV�PHDQW�WKDW�VWXGHQWV�FRXOG�PHDVXUH�HQYLURQPHQWDO�SKHQRPHQD�LQ�WKH�ILHOG��PDNLQJ�WKH�VHQVHG�OLJKW�
FRQGLWLRQV�PRUH�DSSDUHQW��6WXGHQWV�ZRUNHG�LQ�JURXSV�RI�����WR�PHDVXUH�ERWK�WKH�LOOXPLQDWLRQ�OHYHOV�DQG�VXQ�
DQJOH�ZLWKLQ���GHVLJQDWHG�VSDFHV�LQ�WKH�FKRVHQ�EXLOGLQJ��7KH�LQWHQWLRQ�RI�WKH�H[HUFLVH�ZDV�WR�KDYH�VWXGHQWV�ZRUN�
DORQH�ZLWKRXW�VWDII�SUHVHQW�DQG�WR�ZRUN�UHIOHFWLYHO\�WKURXJK�WKH�WDVNV�RI�FROOHFWLQJ�UHDO�GDWD�IURP�D�SK\VLFDO�VLWH��
7KH�ILHOGZRUN�H[HUFLVH�ZDV�GHVLJQHG�WR�LPPHUVH�VWXGHQWV�ZLWKLQ�WKH�SK\VLFDO�H[SHULHQFH�RI�GD\�OLW�VSDFHV�DQG�
FRPSDUH�QXPHULFDOO\�H[SUHVVHG�OLJKW�OHYHOV�DQG�VXQ�DQJOHV�ZLWK�WKHLU�SHUFHSWLRQ�RI�WKH�SKHQRPHQD��7DEOH���
VKRZV�KRZ�ZH�FRQVLGHUHG�HDFK�RI�WKH�ILYH�GHVLJQ�GLPHQVLRQV�ZKHQ�GHVLJQLQJ�WKLV�ILHOG�DFWLYLW\��6LQFH�WKH�
PRELOH�GHYLFHV�ZHUH�XVHG�SULPDULO\�WR�VXSSRUW�WKH�WDVN�RI�PHDVXULQJ�OLJKW�OHYHOV�DQG�VXQ�DQJOHV�WKLV�ILHOG�
DFWLYLW\�ZDV�FRQVLGHUHG�DV�EHLQJ�KLJK�IRU�WKH�GDWD�FDSWXUH�GHVLJQ�GLPHQVLRQ��,W�ZDV�DOVR�FRQVLGHUHG�KLJK�RQ�WKH�
GHVLJQ�GLPHQVLRQV�RI�GLUHFWHGQHVV�RI�OHDUQLQJ��VWXGHQW�FROODERUDWLRQ�DQG�OLQNV�WR�DVVHVVPHQW�JLYHQ�WKH�
QDWXUH�RI�WKH�UHTXLUHG�WDVNV�WKDW�ZHUH�FRQGXFWHG�DV�SDUW�RI�WKLV�ILHOGZRUN�H[HUFLVH��7KH�OHYHO�RI�FRQWHQW�GHOLYHU\�
ZDV�FRQVLGHUHG�ORZ��$SDUW�IURP�DQ�LQVWUXFWLRQ�SDFN�RI�LPDJHV�WR�JXLGH�VWXGHQWV�WR�WKH�FRUUHFW�VSDFHV�XQGHU�
LQYHVWLJDWLRQ��QR�RWKHU�FRQWHQW�ZDV�PDGH�DYDLODEOH�WR�VXSSRUW�WKHLU�LQWHUDFWLRQ�ZLWK�WKH�GHVLJQDWHG�VSDFHV���
�

7KLV�FDVH�VWXG\�LGHQWLILHG�D�QHHG�WR�GHVLJQ�ZD\V�IRU�VWXGHQWV�WR�DYRLG�D�PHFKDQLFDO�FRPSOHWLRQ�RI�WKH�ILHOG�WDVN�
DQG�LQVWHDG�WR�HQFRXUDJH�UHIOHFWLYH�FRQVLGHUDWLRQ�RI�GDWD�PHDQLQJ�DQG�YDOLGLW\��(YHQ�WKRXJK�PHDVXULQJ�XQLWV�DUH�
HVVHQWLDO�IRU�GHVLJQ��VWXGHQWV�ZHUH�HQFRXUDJHG�WR�EHWWHU�XQGHUVWDQG�ZKDW�WKH�XQLWV�PHDQ�LQ�UHODWLRQ�WR�ERGLO\�
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SHUFHSWLRQ��7KLV�ZDV�LQWHQGHG�WR�OHDG�RQ�WR�D�EHWWHU�XQGHUVWDQGLQJ�RI�KRZ�WKDW�UHODWLRQVKLS�LPSDFWV�WKH�ZD\�
DUFKLWHFWV�WKLQN�DERXW�EXLOGLQJ�GHVLJQ��6LQFH�WKH�PRELOH�GHYLFHV�ZHUH�XVHG�SULPDULO\�DV�WRROV�WR�WDNH�
PHDVXUHPHQWV�WKH�QHHG�WR�VXSSRUW�VWURQJHU�LQWHUDFWLRQ�ZLWK�WKH�HQYLURQPHQW�ZDV�LGHQWLILHG��$Q�DLP�IRU�WKH�XVH�
RI�GHYLFHV�WR�PHDVXUH�OLJKW�OHYHOV�LQ�VWXGHQW�JURXSV�ZDV�WR�LQGXFH�PRUH�VRFLDO�DQG�LQWHJUDWHG�UHIOHFWLRQ�IURP�WKH�
VWXGHQWV�DERXW�H[SHFWHG�OLJKW�OHYHO�UHDGLQJV�DQG�KRZ�HIIHFWLYH�WKH\�ZHUH�IRU�WKH�GHVLJQ�RI�WKH�URRPV�WKH\�ZHUH�
LQYHVWLJDWLQJ��$Q�XQLQWHQGHG�HIIHFW�RI�WKH�ILHOG�WDVN�ZDV�WKDW�LW�EHFDPH�D�WHVW�RI�XQGHUVWDQGLQJ�RI�VRPH�EDVLF�
FRQFHSWV�RI�OLJKWLQJ�PHDVXUHPHQW�LQFOXGLQJ�OXPLQDQFH��7KLV�KDG�EHHQ�GLVFXVVHG�LQ�WKUHH�RI�WKH�OHFWXUHV�LQ�WKH�
VXEMHFW��7KH�DVVLJQPHQW�UHYHDOHG�XQFHUWDLQW\�DPRQJVW�WKH�VWXGHQWV�RQ�WKLV�SRLQW�DQG�LW�ZDV�UHDOLVHG�WKDW�VWURQJHU�
FRQVLGHUDWLRQ�LV�QHHGHG�IRU�ZD\V�RI�SULPLQJ�VWXGHQWV�LQ�SUHFHGLQJ�OHFWXUHV�DERXW�WKH�YDOXH�RI�WKH�H[HUFLVH�DQG�LWV�
LQWHJUDWLRQ�LQWR�OHFWXUH�FRQWHQW���

&KDOOHQJHV��7KLV�FDVH�HQFRXQWHUHG�WKH�VSHFLDO�GLIILFXOWLHV�DURXQG�WKH�XVH�RI�PRELOH�WHFKQRORJLHV�WR�JXLGH�
VWXGHQWV�WR�FRPSOHWH�D�ILHOG�DFWLYLW\�ZLWKRXW�WKH�SUHVHQFH�RI�D�WHDFKHU��$V�ZLWK�DQ\�XVH�RI�D�PHDVXULQJ�
LQVWUXPHQW��WKH�VWXGHQWV�QHHGHG�WR�HYDOXDWH�WKH�UHOLDELOLW\�DQG�YDOLGLW\�RI�GDWD�FROOHFWHG�LQ�VLWX�DQG�WR�H[SHULPHQW�
ZLWK�ZD\V�RI�LPSURYLQJ�WKHVH��7KLV�LV�FRPSOH[�IRU�FRPSXWDWLRQDO�PHDVXULQJ�WRROV�ZKHUH�WKH�LQQHU�ZRUNLQJV�RI�
WKH�VRIWZDUH�DUH�RSDTXH��7KHUH�LV�FXUUHQWO\�D�OLPLWDWLRQ�WR�WKH�XVH�RI�WKH�DSS�FKRVHQ�LQ�WKLV�VWXG\�IRU�WDNLQJ�OLJKW�
UHDGLQJV��7KH�DSS�GLG�QRW�DYHUDJH�WKH�OLJKW�IDOOLQJ�RQ�LWV�VXUIDFH��EXW�UDWKHU�DQDO\VHG�ZKDW�WKH�FDPHUD�VDZ��DQG�
WKXV�WRRN�LQWR�DFFRXQW�FRORXU�DQG�WH[WXUH��)RU�H[DPSOH�SRLQWLQJ�WKH�PRELOH�GHYLFH�FDPHUD�DW�D�EODFN�VXUIDFH�
ZRXOG�JLYH�D�GLIIHUHQW�UHVXOW�IURP�D�ZKLWH�RQH�DQG�D�PDWWH�VXUIDFH�ZRXOG�JLYH�D�GLIIHUHQW�UHVXOW�IURP�D�SROLVKHG�
RQH��:LWKRXW�D�WHDFKHU�SUHVHQW�WR�GLVFXVV�LVVXHV�RI�UHOLDELOLW\�DQG�YDOLGLW\�RI�PHDVXUHPHQW��PDQ\�VWXGHQWV�
FDUULHG�RXW�WKH�WDVNV�ZLWK�RQJRLQJ�XQFHUWDLQW\��$QRWKHU�LVVXH�HQFRXQWHUHG�LV�WKDW�LI�KDUGZDUH�LV�OLPLWHG��VWXGHQWV�
KDYH�WR�EH�VFKHGXOHG�RQ�WKH�HTXLSPHQW��7KLV�WKHQ�OLPLWV�WKH�SRVVLELOLWLHV�RI�WLPH�RI�GD\�GD\�RI�ZHHN�WKH�H[HUFLVH�
PD\�EH�FRQGXFWHG�DQG�RWKHU�HQYLURQPHQW�FRQGLWLRQV�PD\�OLPLW�WKH�YLDELOLW\�RI�WKH�H[HUFLVH��)RU�LQVWDQFH��RQ�DQ�
RYHUFDVW�GD\�ILQGLQJ�WKH�VXQ�DQJOH�LV�GLIILFXOW�WR�PHDVXUH��6LPLODUO\��DFFHVV�WR�WKH�GHVLJQDWHG�VSDFHV�IRU�WKH�ILHOG�
H[HUFLVH�PD\�EH�OLPLWHG�WR�SDUWLFXODU�WLPHV�DQG�DOO�RI�WKLV�LPSDFWV�WKH�SRVVLEOH�UHVXOWV��

�
&DVH����&RPSDUDWLYH�XQGHUVWDQGLQJ�RI�KLVWRULF�EXLOGLQJV��'HVLJQ�GLPHQVLRQV��
7KLV�ILHOGZRUN�H[HUFLVH�ZDV�EDVHG�RQ�D�WRXU�RI�KLVWRULF�EXLOGLQJV�DORQJ�&ROOLQV�6W�LQ�0HOERXUQH�XVLQJ�HLWKHU�
L3RGV�RU�L3DGV�RQ�ZKLFK�VWXGHQWV�GRZQORDG�D�FXVWRPLVHG�DSS�IURP�WKH�$SS6WRUH�IRU�IUHH��7KH�LQWHQWLRQ�ZDV�WR�
FRPPXQLFDWH�WR�VWXGHQWV�DVSHFWV�RI�EXLOGLQJ�HOHPHQWV�ZLWKLQ�WKHLU�KLVWRULFDO�FRQWH[W�DQG�WR�SURYLGH�D�ILUVWKDQG�
H[SHULHQFH�IRU�VWXGHQWV�WR�REVHUYH�EXLOGLQJV�ZLWKLQ�WKHLU�VWUHHW�FRQWH[W��/RRNLQJ�DW�EXLOGLQJV�DQG�SODFHV�LQ�VLWX�LV�
D�VLJQLILFDQW�DQG�HVWDEOLVKHG�FRPSRQHQW�RI�DUFKLWHFWXUDO�KLVWRU\�WHDFKLQJ��,Q�GHVLJQLQJ�WKLV�ILHOG�DFWLYLW\��LW�ZDV�
FRQVLGHUHG�DV�EHLQJ�KLJK�IRU�WKH�GHVLJQ�GLPHQVLRQ�RI�FRQWHQW�GHOLYHU\��JLYHQ�WKH�IRFXV�RQ�GHOLYHULQJ�KLVWRULFDO�
LQIRUPDWLRQ�LQ�WKH�IRUP�RI�DXGLR�FRPPHQWDU\�DQG�DUFKLYDO�LPDJHV��6LQFH�VWXGHQWV�ZHUH�GLUHFWHG�WR�ORRN�DW�
VSHFLILF�IHDWXUHV�RQ�EXLOGLQJV��D�PHGLXP�OHYHO�IRU�GLUHFWHGQHVV�RI�OHDUQLQJ�DFWLYLW\�ZDV�DWWULEXWHG�IRU�WKDW�
GHVLJQ�GLPHQVLRQ��7KDW�LV��WKHUH�ZDV�VRPH�GHJUHH�RI�IUHHGRP�IRU�VWXGHQWV�WR�VKDSH�WKHLU�RZQ�H[SHULHQFH�RI�WKH�
EXLOGLQJV��EXW�VRPH�GHJUHH�RI�GLUHFWLRQ��'DWD�FDSWXUH�ZLWK�WKH�GHYLFHV�ZDV�ORZ�EHFDXVH�DSDUW�IURP�VWXGHQWV�
WDNLQJ�WKH�RFFDVLRQDO�SKRWRJUDSK�WKHUH�ZDV�QR�H[SOLFLW�LQVWUXFWLRQ�LQ�WKH�ILHOG�DFWLYLW\�IRU�VWXGHQWV�WR�UHFRUG�RU�
JDWKHU�GDWD��7KH�IHZ�VWXGHQWV�ZKR�PDGH�VNHWFKHV�ZLWK�DQ�L3DG�ZHUH�QRW�FRQVLGHUHG�WR�EH�D�FHQWUDO�SDUW�RI�WKH�
PDLQ�ILHOG�DFWLYLW\��&ROODERUDWLRQ�LV�DOVR�UDQNHG�ORZ�EHFDXVH�DOWKRXJK�VWXGHQWV�WRXUHG�LQ�JURXSV��WKH�LQWULQVLF�
WDVN�RI�ORRNLQJ�DW�WKH�EXLOGLQJV�ZDV�DQ�LQGLYLGXDO�RQH��$�TXL]�DFFRPSDQLHG�WKH�ILHOGZRUN�DQG�ZDV�XVHG�DV�D�WRRO�
WR�GLUHFW�VWXGHQW�DWWHQWLRQ�DQG�WR�EULQJ�UHVSRQVHV�EDFN�WR�WKH�FODVVURRP�WR�IDFLOLWDWH�IXUWKHU�GLVFXVVLRQ�DQG�
RSSRUWXQLWLHV�IRU�OHDUQLQJ��7KH�TXL]�UHTXLUHG�VWXGHQWV�WR�OLVWHQ�WR�WKH�DXGLR��ORRN�DW�LPDJHV�DQG�WR�WKHQ�DQVZHU�
VKRUW�TXHVWLRQV��PXOWLSOH�FKRLFH�TXHVWLRQV��RU�SURYLGH�GUDZQ�UHVSRQVHV��7KLV�TXL]�LV�GLUHFWO\�UHODWHG�WR�WKH�
ILHOGZRUN�H[HUFLVH�DQG�DOVR�SURYLGHV�LQVLJKWV�WR�VXSSRUW�WKH�VXEMHFW
V�WHDFKLQJ�PRUH�JHQHUDOO\��EXW�IRUPV�D�IDLUO\�
PLQRU�FRPSRQHQW�LQ�WKH�VXEMHFW
V�RYHUDOO�DVVHVVPHQW��$V�VXFK�OLQNV�WR�DVVHVVPHQW�IRU�WKLV�FDVH�VWXG\�ZHUH�
FRQVLGHUHG�DV�PHGLXP���

&KDOOHQJHV��,Q�GHVLJQLQJ�WKLV�ILHOG�DFWLYLW\��LW�ZDV�IRXQG�YDOXDEOH�WR�SULPH�VWXGHQWV�LQ�SUHFHGLQJ�OHFWXUHV�DERXW�
WKH�YDOXH�RI�WKH�WRXU�DQG�LQWHJUDWH�WKLV�LQWR�WKH�OHFWXUH�FRQWHQW��$�IROORZ�XS�WXWRULDO�ZDV�DOVR�FRQGXFWHG�WR�
GLVFXVV�RXWFRPHV�DQG�GHEULHI�VWXGHQWV��,W�ZDV�LPSRUWDQW�WKDW�WHDFKLQJ�VWDII��LQFOXGLQJ�WXWRUV��ZHUH�IXOO\�DZDUH�RI�
WKH�WRXU�DQG�DEOH�WR�FRPPXQLFDWH�LWV�UHOHYDQFH��)RU�WKLV��DOO�WHDFKHUV�FRPSOHWHG�WKH�WRXU�WKHPVHOYHV��)URP�LQLWLDO�
VWXGHQW�IHHGEDFN�LW�ZDV�UHDOLVHG�WKDW�DXGLR�FRPPHQWDULHV�VKRXOG�EH�DQ�DSSURSULDWH�OHQJWK�RI�WLPH��LQ�PRVW�FDVHV�
OHVV�WKDQ���PLQXWHV��%RWK�FRQWHQW�DQG�VW\OH�RI�GHOLYHU\�LQ�WKH�DXGLR�FRPPHQWDULHV�UHTXLUHG�FDUHIXO�GHVLJQ��
6WXGHQW�SUHIHUHQFHV�ZHUH�IRU�PRUH�EXLOGLQJ��DQG�GHVLJQ�IRFXV�FRQWHQW��DQG�IRU�OHVV�JHQHUDO�EDFNJURXQG�KLVWRU\��
2XU�UHVSRQVH�WR�WKLV�VR�IDU�KDV�EHHQ�WR�GHVLJQ�DXGLR�FRPPHQWDULHV�DURXQG�µGLUHFWHG�ORRNLQJ¶�WR�SLFN�RXW�IHDWXUHV�
RI�WKH�HQYLURQPHQW��LQ�WKH�VW\OH�RI�D�WUDGLWLRQDO�SHUVRQ�JXLGHG�WRXU��.HHSLQJ�WKH�DSS�VLPSOH�DQG�UREXVW�DQG�
PDNLQJ�LW�SXEOLFO\�DYDLODEOH�RQ�WKH�$SSVWRUH�ZRUNHG�ZHOO��+RZHYHU��DW�WKH�VDPH�WLPH�WKH�DSS�QHHGV�WR�EH�WDLORU�
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PDGH�IRU�WKH�SDUWLFXODU�VXEMHFW�VR�WKDW��IRU�H[DPSOH��LW�FDQ�LQFOXGH�LQWHJUDWHG�GLJLWDO�DVVHVVPHQW�RSWLRQV��OLNH�D�
EXLOW�LQ�TXL]��,W�LV�LPSRUWDQW�WR�XVH�UHFRJQLVHG�WHFKQLTXHV�RI�WHDFKLQJ�DQG�OHDUQLQJ�DSSURSULDWH�DQG�IDPLOLDU�WR�
WKH�VXEMHFW�LI�WKH�WRXU�LV�EDVHG�PRVWO\�RQ�WKH�GHOLYHU\�RI�LQIRUPDWLRQ��)RU�H[DPSOH�LQ�OHDUQLQJ�DERXW�KLVWRU\��
XVLQJ�LPDJHV�IRU�FRQWH[W�DQG�LQWHUQDWLRQDO�FRPSDULVRQ��DV�WKH\�DUH�XVHG�LQ�OHFWXUHV��'HDOLQJ�ZLWK�YHU\�ODUJH�
VWXGHQW�QXPEHUV�OHDGV�WR�FRQVWUDLQWV�LQ�WHUPV�RI�H[SHULPHQWDWLRQ�RI�GHVLJQ�DQG�GHOLYHU\��7KH�GHVLJQ�DQG�GHOLYHU\�
PRWLYDWLRQV�DUH�RYHUWO\�DERXW�FRQWHQW�GHOLYHU\��WHDFKLQJ��UDWKHU�WKDQ�RYHUWO\�H[SHULPHQWDO�RU�SDUWLFLSDWRU\�LQ�
WHUPV�RI�FRQWHQW�FUHDWLRQ��7KLV�LV�EHFDXVH�WKH�DSS�ZDV�GHVLJQHG�WR�PLPLF�DQG�HQKDQFH�DQ�ROG�HVWDEOLVKHG�PRGH�
RI�ILHOGZRUN�WKURXJK�D�OHFWXUHU�OHG�WRXU��7KLV�FRXOG�KDYH�EHHQ�FRQFHLYHG�TXLWH�GLIIHUHQWO\��EXW�RQFH�HPEHGGHG�LQ�
WKH�WHFKQRORJLFDO�GHVLJQ��LW�ZDV�GLIILFXOW�WR�FKDQJH�GLUHFWLRQ��

�
&DVH����7KH�LQWHUSUHWDWLRQ�RI�XUEDQ�ODQGVFDSHV��'HVLJQ�GLPHQVLRQV�
7KLV�ILHOGZRUN�H[HUFLVH�ZDV�EDVHG�RQ�D�WRXU�RI�WKH�5R\DO�%RWDQLF�*DUGHQV��0HOERXUQH��DQG�VXUURXQGLQJ�
SDUNODQG�ZLWK�VXSSRUW�WKURXJK�DQ�L3DG�JXLGH��7KH�LQWHQWLRQ�ZDV�WR�FRPPXQLFDWH�WR�VWXGHQWV�DVSHFWV�RI�SK\VLFDO�
FKDQJH�LQ�WKH�VKDSHV�DQG�IRUPV�WKDW�FRQVWLWXWH�D�KLVWRULF�ODQGVFDSH��DQG�WR�DFKLHYH�WKLV�YLD�ILUVW�KDQG�H[SHULHQFH�
FRXSOHG�ZLWK�GLJLWDO�UHVRXUFHV��7KH�PDLQ�REMHFWLYH�RI�WKH�XVH�RI�L3DGV�IRU�WKLV�ILHOGZRUN�H[HUFLVH�ZDV�WR�
IDFLOLWDWH�WKH�GHOLYHU\�RI�PRUH�H[WHQVLYH�YLVXDO�DQG�DXGLWRU\�PDWHULDOV��WR�SURPRWH�QHZ�ZD\V�RI�OHDUQLQJ�ZKLOH�
LQWHUDFWLQJ�ZLWKLQ�D�VLWH��,W�ZDV�H[SHFWHG�WKDW�E\�SURYLGLQJ�DFFHVV�WR�LPDJHV�DQG�DXGLR�H[SODQDWLRQV�RI�IHDWXUHV�DW�
WKH�5R\DO�%RWDQLF�*DUGHQV�VWXGHQWV�FRXOG�EHWWHU�LQWHUSUHW�WKH�IRUP�DQG�H[SHULHQFH�RI�GHVLJQHG�ODQGVFDSHV��DQG�
WKH�KLVWRU\�RI�GHVLJQ�DQG�KRZ�WKLV�KDV�FKDQJHG�RYHU�WLPH��7KH�FXVWRPLVHG�L3DG�DSSOLFDWLRQ�SURYLGHV�DFFHVV�WR�
VWDQGDUGLVHG�FRQWHQW�DQG�GHOLYHU\�WR�DOO�VWXGHQWV��WKXV�DOORZLQJ�IRU�D�FRQVLVWHQW�PRGH�RI�GHOLYHU\���
�
$�ODUJH�DUUD\�RI�KLVWRULF�LPDJHV��PDSV��ILOPV�DQG�DXGLR�FRPPHQWDULHV�ZDV�SURYLGHG�WR�VWXGHQWV�LQ�WKLV�ILHOG�
DFWLYLW\��7KHUHIRUH�LW�ZDV�FRQVLGHUHG�KLJK�IRU�WKH�FRQWHQW�GHOLYHU\�GHVLJQ�GLPHQVLRQ��$Q�DLP�RI�XVLQJ�WKH�L3DGV�
ZDV�WR�LQYHVWLJDWH�WKH�HIIHFWLYHQHVV�RI�GHOLYHULQJ�PL[HG±PHGLD�UHVRXUFHV�LQ�VLWX��,Q�SDUWLFXODU�IRFXVLQJ�RQ�
SKRWRJUDSKV�DQG�SDUWLFLSDWRU\�GUDZLQJ�DQG�PDSSLQJ�E\�VWXGHQWV�WR�XQGHUVWDQG�FKDQJHV�LQ�ODQGVFDSHV�RYHU�WLPH��
*LYHQ�WKDW�VWXGHQWV�PDGH�EULHI�UHFRUGV�RI�WKHLU�REVHUYDWLRQV�LQ�WKH�ILHOG�E\�XVLQJ�WKH�PRELOH�GHYLFH�LWVHOI��GDWD�
FDSWXUH�ZDV�UDWHG�DV�PHGLXP��$V�ZLWK�&DVH����VWXGHQWV�KDG�VRPH�IUHHGRP�LQ�KRZ�WKH\�REVHUYHG�WKH�YDULRXV�
VWRSV�LQ�WKH�SDUN��EXW�ZHUH�QHYHUWKHOHVV�JXLGHG�WR�ORRN�DW�VSHFLILF�IHDWXUHV��7KH�LQWHUDFWLRQ�RI�VWXGHQWV�ZLWK�WKHLU�
HQYLURQPHQW�ZDV�WKHUHIRUH�FRQVLGHUHG�DV�PHGLXP�RQ�WKH�GLUHFWHGQHVV�RI�OHDUQLQJ��7KH�GHVLJQ�GLPHQVLRQ�RI�
FROODERUDWLRQ�ZDV�DOVR�PHGLXP�JLYHQ�WKDW�DSDUW�IURP�VRFLDO�LQWHUDFWLRQV�ZLWK�PHPEHUV�RQ�WKHLU�WHDP�WKHUH�ZDV�
QR�LQWULQVLF�QHHG�IRU�FROODERUDWLRQ�DPRQJVW�JURXSV��7KH�ILHOGZRUN�WDVNV�LQ�WKLV�FDVH�VWXG\�HPEHGGHG�LQ�WKH�
FXVWRPLVHG�DSS�ZHUH�GLUHFWO\�OLQNHG�WR�DVVHVVPHQW�H[HUFLVHV�DQG�VR�WKH�ILHOG�DFWLYLW\�ZDV�UDWHG�DV�KLJK�IRU�WKLV�
GLPHQVLRQ��3UHYLRXVO\�LQ�WKLV�VXEMHFW��VWXGHQWV�KDG�RIWHQ�UHSRUWHG�LQ�HYDOXDWLRQ�TXHVWLRQQDLUHV�WKDW�WKH\�YDOXHG�
WKH�SUHVHQFH�RI�WKH�OHFWXUHU�LQ�WKH�WUDGLWLRQDO�ILHOGZRUN�H[FXUVLRQ��DQG�WKH�G\QDPLF�H[SHULHQFH�WKLV�SURYLGHG��,Q�
UHVSRQVH��DQ�LPSRUWDQW�REMHFWLYH�RI�WKLV�FDVH�VWXG\�ZDV�WR�JDXJH�WKH�H[WHQW�WR�ZKLFK�GLJLWDO�PHGLD�IRU�ILHOGZRUN�
FRXOG�VXVWDLQ�D�SRVLWLYH�OHDUQLQJ�RXWFRPH�GHVSLWH�WKH�VXEVWLWXWLRQ�RI�GLUHFW�HQJDJHPHQW�RI�WKH�WHDFKHU�ZLWK�RQH�
PHGLDWHG�E\�GLJLWDO�WHFKQRORJ\��7KH�DLP�ZDV�WR�VLPXODWH�WKH�OHFWXUHU¶V�SUHVHQFH�ZKLOH�FRUUHVSRQGLQJO\�
DGYDQFLQJ�WKH�TXDOLW\�DQG�TXDQWLW\�RI�VWDQGDUGLVHG�LQIRUPDWLRQ�WKDW�FRXOG�EH�SURYLGHG�E\�GLJLWDO�PHDQV�WKDW�
ZRXOG�RWKHUZLVH�QRW�EH�SRVVLEOH��

&KDOOHQJHV��,Q�RXU�ILUVW�GHVLJQ�IRU�WKH�L3DG�JXLGH��WKH�OHFWXUHU¶V�VSHDNLQJ�VW\OH�LQ�WKH�DXGLR�FRPPHQWDULHV�ZDV�
IRXQG�E\�VWXGHQWV�WR�EH�
WRR�IRUPDO
�DQG�RXW�RI�FKDUDFWHU��,Q�D�VHFRQG�YHUVLRQ��ZH�VHW�RXW�WR�FUHDWH�PRUH�LQIRUPDO�
DQG�HYHQ�LQFLGHQWDO�FRQWHQW��DV�PLJKW�EH�GHOLYHUHG�E\�D�WHDFKHU�ZKR�LV�SUHVHQW�LQ�WKH�ILHOG�VHWWLQJ��7KHVH�
VXEVHTXHQW�UHFRUGLQJV�ZHUH�UH�GRQH�DW�WKH�ILHOG�VLWH��UDWKHU�WKDQ�WKH�VWXGLR��DQG�ZLWK�WKH�L3DG¶V�LQ�EXLOW�UHFRUGLQJ�
FDSDFLW\��7KLV�UHVXOWHG�LQ�D�OHVV�ULJLG�DQG�PRUH�SHUVRQDEOH�UHFRUGLQJ��7KH�OHFWXUHU�FKRVH�D�SDUWLFXODU�YLHZ�IRU�
HDFK�VWRS�DQG�UHVWHG�WKH�L3DG�LQ�SRVLWLRQ�WKDW�FDSWXUHG�WKDW�YLHZ��PLPLFNLQJ�WKH�ZD\�LQ�ZKLFK�WKH�OHFWXUHU�ZRXOG�
WUDGLWLRQDOO\�SRLQW�RXW�WKH�PRVW�VLJQLILFDQW�DVSHFW�DW�HDFK�VWRS��7KH�OHFWXUHU�WKHQ�VSRNH�GLUHFWO\�LQWR�WKH�L3DG�
ZKLOVW�UHPDLQLQJ�RXWVLGH�WKH�YLHZ�IUDPH��7KLV�SURYHG�WR�EH�D�VXFFHVV�LQ�WHUPV�RI�FRVW�HIIHFWLYHQHVV��QR�VWXGLR�
QHHGHG���VRXQG�TXDOLW\��DQG�HDVH�RI�LPSRUWLQJ�WKH�PDWHULDO�GLUHFWO\�LQWR�WKH�L3DG�SODWIRUP��7KH�DXGLR�ILOP�GLG�QRW�
DWWHPSW�WR�SRLQW�DW�HYHU\�HOHPHQW�DW�HDFK�VWRS�EXW�UDWKHU�WR�DFW�DV�D�KLQJH�IRU�LQFLGHQWDO�H[SHULHQFH��7KLV�KDG�
LPSOLFDWLRQV�IRU�GLUHFWHG�ORRNLQJ�±�WKH�REVHUYDWLRQ�WKDW�LQ�SUDFWLFH�VWXGHQWV�VSRQWDQHRXVO\�GLVFRYHUHG�WKH�DELOLW\�
WR�DOLJQ�GLJLWDO�FRQWHQW�ZLWK�SK\VLFDO�UHDOLW\���

)XUWKHU�OHVVRQV�OHDUQW�LQFOXGH�WKH�QHHG�WR�SULPH�VWXGHQWV�LQ�SUHFHGLQJ�OHFWXUHV�DERXW�WKH�YDOXH�RI�WKH�WRXU�E\�
FOHDUO\�LQWHJUDWLQJ�LW�LQWR�OHFWXUH�FRQWHQW��$OVR�FOHDUO\�LGHQWLILHG�ZDV�WKH�YDOXH�RI�WKH�IXOO�LQWHJUDWLRQ�RI�WKH�
DVVLJQPHQW�DQG�LWV�DVVHVVPHQW�LQ�WKH�VWUXFWXUH�RI�WKH�WRXU��)XUWKHUPRUH��WKHUH�LV�WKH�QHHG�WR�XVH�HVWDEOLVKHG�
WHFKQLTXHV�RI�WHDFKLQJ�DQG�OHDUQLQJ�DSSURSULDWH�DQG�FRQVLVWHQW�ZLWK�PHWKRGV�RI�KLVWRULF�DQDO\VLV�LQWURGXFHG�LQ�
WKH�VXEMHFW¶V�OHFWXUHV��2QH�RI�WKH�PRVW�FULWLFDO�LVVXHV�ZDV�WKDW�RI�HQFRXUDJLQJ�VWXGHQWV�WR�PDNH�XVH�RI�WKH�ULFK�
YLVXDO�PDWHULDOV��ZLWKLQ�WKH�YDULRXV�IROGHUV�RI�KLVWRULF�UHIHUHQFH�PDWHULDO�EH\RQG�WKH�PDWHULDO�GLUHFWO\�UHODWHG�WR�
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HDFK�VWRS��,Q�HDUO\�WHVWLQJ�LW�ZDV�QRWLFHG�WKDW�PRVW�VWXGHQWV�GLG�QRW�WDNH�XS�WKH�RSSRUWXQLW\�WR�H[SORUH�WKH�ZHDOWK�
RI�JHQHUDO�OHDUQLQJ�FRQWHQW�DERXW�WKH�ILHOG�VLWH��EXW�UDWKHU�FRQFHQWUDWHG�RQ�WKH�VSHFLILF�OHDUQLQJ�PDWHULDOV�
SURYLGHG�IRU�HDFK�GHVLJQDWHG�VWRS�LQ�WKH�WRXU��7KLV�ZDV�DGGUHVVHG�E\�UH�ZULWLQJ�WKH�OHDUQLQJ�DFWLYLWLHV�LQ�VXFK�D�
ZD\�WKDW�WKH\�UHTXLUHG�WKH�VHDUFKLQJ�RI�LPDJHV�RU�SODQV�LQ�WKH�JHQHUDO�UHVRXUFHV��7KLV�LQYLWHG�GHWRXU�WR�ILQG�
VSHFLILF�SLHFHV�RI�LQIRUPDWLRQ�OHG�VWXGHQWV�WR�JUHDWHU�VHOI�LQLWLDWHG�H[SORUDWLRQ�RI�WKHVH�JHQHUDO�OHDUQLQJ�
UHVRXUFHV�DV�WKH\�FDUULHG�RXW�WKH�ILHOG�WDVNV�RI�WKH�WRXU��

,QVLJKWV�DQG�UHIOHFWLRQV�RQ�GHVLJQ�RI�PRELOH�ILHOGZRUN�

:H�KDYH�LGHQWLILHG�ILYH�NH\�GLPHQVLRQV�WR�EH�FRQVLGHUHG�LQ�WKH�GHVLJQ�RI�VWXGHQW�ILHOGZRUN�VXSSRUWHG�E\�PRELOH�
WHFKQRORJ\��VHH�7DEOH�����7KH�LQWHQWLRQ�LV�QRW�WKDW�DOO�VXFK�ILHOGZRUN�VKRXOG�EH�KLJK�RQ�DOO�ILYH�GLPHQVLRQV��EXW�
UDWKHU�WKDW�WKH�GHVLJQHUV�RI�ILHOG�DFWLYLWLHV�VKRXOG�EH�GHOLEHUDWLYH�DERXW�ZKHUH�WKHLU�DFWLYLW\�IDOOV�RQ�HDFK�
GLPHQVLRQ��UDWKHU�WKDQ�OHDYLQJ�LW�WR�DFFLGHQWDO�IDFWRUV��7DEOH���VKRZV�KRZ�RXU�WKUHH�FDVHV�VWXGLHV�RI�GHVLJQLQJ�
PRELOH�VXSSRUWHG�ILHOGZRUN�FDQ�EH�GHVFULEHG�DV�ORZ��PHGLXP�DQG�KLJK�RQ�HDFK�GLPHQVLRQ��)RU�HDFK�RI�RXU�WKUHH�
FDVHV��IRU�H[DPSOH��DQ�DFWLYH�GHFLVLRQ�ZDV�PDGH�DERXW�WKH�YROXPH�RI�FRQWHQW�WR�EH�GHOLYHUHG��,Q�FDVH�VWXG\����LW�
ZDV�MXGJHG�WKDW�WKH�YROXPH�VKRXOG�EH�ORZ��VR�WKDW�VWXGHQWV�PLJKW�FRQFHQWUDWH�RQ�FDUU\LQJ�RXW�ILHOG�WDVNV��,Q�
FRQWUDVW��IRU�FDVHV���DQG���LW�ZDV�D�NH\�LQWHQWLRQ�WKDW�VWXGHQWV�VKRXOG�UHFHLYH�ULFK�YROXPHV�RI�FRQWHQW�LQ�VLWX��
(YHQ�LQ�WKHVH�ODWWHU�FDVHV��KRZHYHU��LW�ZDV�DQ�LPSRUWDQW�GHVLJQ�LQWHQWLRQ�QRW�WR�IORRG�VWXGHQWV�ZLWK�ULFK�PXOWL�
PHGLD��EXW�UDWKHU�WR�GHOLYHU�D�VHULHV�RI�FRQWH[W�UHOHYDQW�FRQWHQW��,Q�FDVH����VWXGHQWV�ZHUH�DOVR��SURYLGHG�ZLWK�D�
ZHDOWK�RI�JHQHUDO�OHDUQLQJ�FRQWHQW�EXW�VWXGHQWV�PDGH�UHODWLYHO\�OLWWOH�XVH�RI�WKHP�XQWLO�
UHDVRQV
�WR�XVH�WKHP�ZHUH�
LQWURGXFHG��
�
$OO�RI�WKH�FDVH�VWXGLHV�GHPRQVWUDWHG�WKDW��GHVSLWH�WKH�SRWHQWLDO�RI�PRELOH�WHFKQRORJLHV�WR�FRQWDLQ�IXOO�
LQVWUXFWLRQV��WKHUH�LV�D�FRQWLQXLQJ�QHHG�WR�PDNH�H[SOLFLW�WR�VWXGHQWV�EHIRUH�WKH\�JR�RXW�WR�WKH�ILHOG�DERXW�ZK\�DQG�
KRZ�WKH�PRELOH�GHYLFHV�FDQ�VXSSRUW�WKHLU�OHDUQLQJ�H[SHULHQFH��(YHQ�ZLWK�WKLV�EULHILQJ��FOHDU�GLUHFWLRQV�LQ�PRELOH�
DSSV�DUH�QHHGHG�E\�VWXGHQWV�WR�KHOS�WKHP�UHWDLQ�WKH�SXUSRVH�RI�WKH�DFWLYLW\��)RU�FDVHV���DQG����WKH�SURGXFWLRQ�RI�
D�PRELOH�DSS�DV�SDUW�RI�WKH�WHDFKLQJ�DQG�OHDUQLQJ�µWRROVHW¶�UHTXLUHG�VLJQLILFDQW�DGGLWLRQDO�UHVRXUFHV�RI�ERWK�
H[SHUWLVH�DQG�WLPH��,Q�FDVH����FOHDU�JXLGHOLQHV�IRU�DVVHVVPHQW�GHOLYHUDEOHV��WHPSODWHV�IRU�VXEPLVVLRQV��H[DPSOH�
PDWHULDOV�DQG�FDUHIXOO\�SKDVHG�WDVNV�ZHUH�DVVHPEOHG�IRU�WKH�ILHOGZRUN��7XWRULDO�VHVVLRQV�DOVR�IRFXVHG�RQ�
SURYLGLQJ�IHHGEDFN�WR�VWXGHQWV�DERXW�WKH�DFWLYLWLHV�DQG�H[SHFWHG�VXEPLVVLRQV���
�
$Q�LVVXH�HQFRXQWHUHG�DFURVV�WKH�WKUHH�VWXGLHV�ZDV�WKH�QHHG�WR�FDUHIXOO\�GHILQH�WKH�ILHOG�DUHDV�ZLWKLQ�ZKLFK�
VWXGHQWV�VKRXOG�ZRUN��7KLV�EHFRPHV�LPSRUWDQW�ZKHQ�VWXGHQWV��DUPHG�ZLWK�PRELOH�DSSV��DUH�IUHH�WR�FRQGXFW�WKH�
H[HUFLVH�DW�DQ\�WLPH��)RU�H[DPSOH��DFFHVVLELOLW\�WR�VLWHV�LQVLGH�EXLOGLQJV�UDLVHG�LVVXHV�IRU�FDVH�VWXG\����
)XUWKHUPRUH��WKH�DELOLW\�IRU�VWXGHQWV�WR�HQJDJH�ZLWK�PXOWLSOH�VLWHV�WKURXJK�WKH�XVH�RI�DSSV��DQG�IRU�WKDW�WR�EH�
XQGHUWDNHQ�ZLWKLQ�D�UHDVRQDEOH�WLPH�SHULRG��PHDQW�SODFLQJ�UHVWULFWLRQV�RQ�WKH�VWXG\�DUHDV��6LPLODU�LVVXHV�ZHUH�
HQFRXQWHUHG�IRU�WKH�DFFHVV�WR�HTXLSPHQW��:KLOH�LW�FDQQRW�EH�DVVXPHG��LW�LV�LQFUHDVLQJO\�WUXH�WKDW�VWXGHQWV�EULQJ�
WKHLU�RZQ�PRELOH�GHYLFHV��+RZHYHU��GHYHORSLQJ�DSSV�WKDW�UXQ�FRQVLVWHQWO\�DFURVV�DOO��RU�HYHQ�PRVW��SODWIRUPV�LV�
GLIILFXOW�DQG�VLJQLILFDQWO\�LQFUHDVHV�WKH�FRVW�IRU�HGXFDWRUV��3URYLGLQJ�EDVLF�PRELOH�GHYLFHV�FDQ�VWLOO�EH�D�FKHDSHU�
DQG�PRUH�UHOLDEOH�DQG�HTXLWDEOH�RSWLRQ���
�
$�VLJQLILFDQW�LVVXH�DFURVV�DOO�WKUHH�FDVHV�SUHVHQWHG�KHUH�UHODWHG�WR�WKH�GHVLJQ�GLPHQVLRQ�RI�FROODERUDWLRQ��7KHUH�
ZDV�DOZD\V�WKH�QHHG�WR�FDUHIXOO\�FRQVLGHU�WKH�VRFLDOLVDWLRQ�RI�OHDUQLQJ��DQG�WKH�LQKHUHQW�SLWIDOOV�LQ�LVRODWLQJ�
VWXGHQWV�IURP�HDFK�RWKHU�DV�WKH\�PLJKW�IRFXV�RQ�WKH�GHYLFHV�UDWKHU�WKDQ�RQ�LQVLJKWV�ZLWK�WKHLU�SHHUV�RU�WKH�
ILHOGZRUN�VLWHV��:KLOH�LW�LV�VLPSOHU�WR�GHVLJQ�D�OHDUQLQJ�DFWLYLW\�WKDW�FDQ�EH�FDUULHG�RXW�E\�DQ�LQGLYLGXDO��WKHUH�DUH�
SRWHQWLDO�EHQHILWV�LQ�GHVLJQLQJ�D�JURXS�WDVN�ZLWK�GHVLJQDWHG�UROHV��&ROODERUDWLRQ�DPRQJVW�VWXGHQWV�FDQ�EH�IXUWKHU�
SURPRWHG�E\�GHVLJQLQJ�H[HUFLVHV�WKDW�UHTXLUH�VWXGHQWV�WR�VKDUH�GDWD�DQG�UHIOHFWLRQV�WKH\�PDNH�RQ�PRELOH�GHYLFHV�
ZKLOVW�FRQGXFWLQJ�ILHOGZRUN��7KHVH�WHFKQLTXHV�HPEHG�VRFLDO�LQWHUDFWLRQ�DQG�WKH�RSSRUWXQLW\�IRU�PRUH�VRFLDOO\�
FRQVWUXFWHG�OHDUQLQJ�LQ�WKH�WDVNV�DQG�PRELOH�WRROV��$V�REVHUYHG�LQ�FDVH����KRZHYHU��D�GHVLJQHG�FROODERUDWLRQ�FDQ�
VRPHWLPHV�OHDG�WR�D�PHFKDQLFDO�GLYLVLRQ�RI�ODERXU�EHWZHHQ�VWXGHQWV�DQG�LQVXIILFLHQW�UHIOHFWLRQ�RQ�WKH�VWUXFWXUH�
RI�WKH�ODUJHU�ILHOG�DFWLYLW\��
�
$Q�LPSRUWDQW�IDFWRU�LQ�VWXGHQW�UHFHSWLRQ�RI�PRELOH�VXSSRUWHG�ILHOGZRUN�LV�WKH�ZD\�WKH�H[HUFLVH�DQG�WHFKQRORJ\�
LV�IUDPHG�LQ�UHODWLRQ�WR�WKH�GHOLYHU\�RI�WKH�VXEMHFW�DV�D�ZKROH��2QH�GDQJHU�LV�WR�IUDPH�WKH�PRELOH�GHYLFH�IRU�
VWXGHQWV�DV�VRPHWKLQJ�µLQVWHDG�RI¶�UDWKHU�WKDQ�µLQ�DGGLWLRQ�WR¶�WKH�LQYROYHPHQW�RI�WKH�WHDFKHU��DV�REVHUYHG�LQ�FDVH�
VWXG\����$�NH\�OHVVRQ�OHDUQHG�IURP�DOO�WKUHH�FDVHV�ZDV�WKH�QHHG�WR�SULPH�VWXGHQWV�LQ�SUHFHGLQJ�OHFWXUHV�DERXW�WKH�
YDOXH�RI�WKH�ILHOGZRUN�H[HUFLVH�ZLWK�WKH�PRELOH�GHYLFHV�DQG�LQWHJUDWH�WKLV�LQWR�WKH�OHFWXUH�FRQWHQW��,W�LV�GHVLUDEOH�
IRU�FRQWHQW�SUHVHQWHG�LQ�D�PRELOH�DSS�WR�EH�FRPPHQVXUDWH�DQG�FRQWLQXRXV�ZLWK�PDWHULDO�SUHVHQWHG�LQ�FODVV��
7KHUH�ZDV�DOVR�D�QHHG�WR�DOORZ�VXIILFLHQW�WLPH�IRU�VWXGHQWV�WR�FRPSOHWH�DFWLYLWLHV�ERWK�LQ�DQG�DZD\�IURP�WKH�
ILHOG��$OO�RI�WKHVH�SRLQWV�ZHUH�FRQVLGHUHG�DQG�DGGUHVVHG�WR�DQ�H[WHQW�LQ�WKH�WKUHH�FDVH�VWXGLHV�SUHVHQWHG�KHUH�
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ZKLOH�IXUWKHU�LPSURYHPHQWV�FRXOG�EH�PDGH��1HYHUWKHOHVV��GHVSLWH�DOO�RI�WKHVH�LVVXHV�OHDGLQJ�WR�OHVV�WKDQ�SHUIHFW�
OHDUQLQJ�H[SHULHQFHV��VWXGHQW�UHFHSWLRQ�DQG�SHUFHLYHG�YDOXH�RI�RXU�WKUHH�PRELOH�VXSSRUWHG�H[HUFLVHV�ZDV�
JHQHUDOO\�SRVLWLYH��2EVHUYDWLRQV�RI�VWXGHQWV�FRQILUPHG�WKDW�WKH\�FDUULHG�RXW�WKH�WDVNV�LQ�WKH�ZD\�LQWHQGHG��
DOWKRXJK�WKH�QHHG�IRU�LPSURYHPHQWV�DQG�IXUWKHU�PRUH�H[SOLFLW�GLUHFWLRQV�RU�QHZ�IRUPV�RI�FRQWHQW�ZDV�DOZD\V�
DSSDUHQW��
�
,Q�DGGLWLRQ�WR�WKHVH�SRLQWV�RI�OHDUQLQJ�GHVLJQ��WKHUH�DUH�D�KRVW�RI�SUDFWLFDO�LVVXHV�DURXQG�PRELOH�VXSSRUWHG�
ILHOGZRUN�WKDW�VKRXOG�EH�PHQWLRQHG��6LJQLILFDQW�SUREOHPV�FDQ�EH�VFUHHQ�JODUH�LQ�RXWVLGH�VHWWLQJV�DV�ZHOO�DV�DXGLR�
OHYHOV�DQG�EDFNJURXQG�QRLVH��+RZHYHU��DIWHU�VRPH�H[SHULPHQWDWLRQ�ZLWK�UHFRUGLQJ�OHYHOV��ERWK�WKH�L3DG�DQG�
L3RG�7RXFK�DSSV�KDG�DPSOH�YROXPH�WR�FRSH�ZLWK�PRVW�VLWXDWLRQV��$V�DQ�RYHUDOO�SUDFWLFDO�QRWH��LW�LV�LPSRUWDQW�WR�
QRW�XQGHUHVWLPDWH�WKH�WLPH�QHHGHG�WR�FUHDWH�DQ�DSS��DQG�WR�FRQVLGHU�GHYHORSLQJ�DQG�XVLQJ�WKH�DSS�RYHU�D�QXPEHU�
RI�VHPHVWHUV�WR�JHW�EDFN�YDOXH�RXW�RI�WKLV�GHYHORSPHQW��)LQDOO\��VDIHW\�FRQFHUQV�IRU�ILHOGZRUN�DUH�DOVR�YHU\�UHDO��
&URVVLQJ�D�VWUHHW��IRU�H[DPSOH��ZKLOVW�ZDWFKLQJ�RU�OLVWHQLQJ�WR�FRQWHQW�RQ�D�PRELOH�GHYLFH�EULQJV�WKH�ULVN�RI�
KDUP��3URPLQHQW�GLUHFWLRQV�WR�VDIHW\�VKRXOG�EH�EXLOW�LQWR�DSSV�DQG�UHLQIRUFHG�WKURXJK�VWXGHQW�EULHILQJV��
�
,Q�VXPPDU\��PRELOH�VXSSRUWHG�ILHOGZRUN�LV�D�VLJQLILFDQW�GHVLJQ�DQG�GHYHORSPHQW�FKDOOHQJH�IRU�WHDFKHUV�DQG�
LQVWLWXWLRQV��EXW�RIIHUV�JUHDW�SRWHQWLDO��0RELOH�WHFKQRORJ\�EULQJV�WKH�YHUVDWLOLW\�WR�LQVWUXFW�VWXGHQWV��WR�SURYLGH�
ULFK�DQG�H[WHQVLYH�FRQWHQW��DQG�WR�SURYLGH�YDULRXV�WRROV�WR�UHFRUG��PHDVXUH�DQG�FROODERUDWH��$UPHG�ZLWK�PRELOH�
WRROV��VWXGHQWV�FDQ�EH�JLYHQ�JUHDWHU�IUHHGRP�WR�H[SORUH�DQG�OHDUQ�ZLWKRXW�WKH�RQJRLQJ�SUHVHQFH�RI�D�WHDFKHU��7KH�
WKUHH�UHSRUWHG�FDVH�VWXGLHV�KDYH�VKRZQ�WKDW�LW�LV�SRVVLEOH�EXW�QRW�VWUDLJKWIRUZDUG�WR�DFKLHYH�WKLV�IUHHGRP�DQG�
UHWDLQ�OHDUQLQJ�YDOXH��7KH�ILYH�GHVLJQ�GLPHQVLRQV�SUHVHQWHG�KHUH�RIIHU�RQH�YLHZ�RI�WKH�GHVLJQ�GHFLVLRQV�WKDW�
XQGHUSLQ�WKH�DFKLHYHPHQW�RI�WKHVH�JRDOV�DQG�WKH�GHOLYHU\�RI�PRELOH�VXSSRUWHG�ILHOGZRUN��
�
$FNQRZOHGJHPHQWV���
6XSSRUW�IRU�WKLV�SURMHFW�KDV�EHHQ�SURYLGHG�E\�WKH�$XVWUDOLDQ�*RYHUQPHQW�2IILFH�IRU�/HDUQLQJ�DQG�7HDFKLQJ���
7KH�YLHZV�LQ�WKLV�SDSHU�GR�QRW�QHFHVVDULO\�UHIOHFW�WKH�YLHZV�RI�WKH�$XVWUDOLDQ�*RYHUQPHQW�2IILFH�IRU�/HDUQLQJ�
DQG�7HDFKLQJ��
�
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ZLWKLQ�&ROODERUDWLYH�(QYLURQPHQWV�LQ�D�+LJKHU�(GXFDWLRQ�&RQWH[W�,%,0$�3XEOLVKLQJ�&RPPXQLFDWLRQV�RI�WKH�
,%,0$�9RO�������$UWLFOH�,'��������KWWS���ZZZ�LELPDSXEOLVKLQJ�FRP�MRXUQDOV�&,%,0$�FLELPD�KWPO�

%DFKILVFKHU��$���/DZUHQFH��(���/LWFKILHOG��$���'\VRQ��/��(��DQG�5DEDQ��5�� ��������6WXGHQW�SHUVSHFWLYHV�DERXW�
XVLQJ� PRELOH� GHYLFHV� LQ� WKHLU� VWXGLHV�� ,$',6� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 0RELOH� /HDUQLQJ� �SS�� ��������
$OJDUYH��������$SULO��

%HGDOO�+LOO��1���������3RVWJUDGXDWHV��ILHOG�WULSV�DQG�PRELOH�GHYLFHV��LQ��-��7UD[OHU�DQG�-��:LVKDUW��HGV���0DNLQJ�
0RELOH�/HDUQLQJ�:RUN��&DVH�6WXGLHV�RI�3UDFWLFH��SS����±����(6&DODWH�+($�6XEMHFW�&HQWUH�IRU�(GXFDWLRQ���
$YDLODEOH�DW��KWWS���HVFDODWH�DF�XN������

%HUJHU� -��/��� DQG� .DUDEHQLFN� 6�$�� ������� 0RWLYDWLRQ� DQG� VWXGHQWV¶� XVH� RI� OHDUQLQJ� VWUDWHJLHV�� (YLGHQFH� RI�
XQLGLUHFWLRQDO� HIIHFWV� LQ� PDWKHPDWLFV� FODVVURRPV�� /HDUQLQJ� DQG� ,QVWUXFWLRQ� ��� SS�� �������� (OVHYLHU� /WG��
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'LPDNRSRXORV��'�,��DQG�0DJRXODV��*�'����������,QWHUIDFH�GHVLJQ�DQG�HYDOXDWLRQ�RI�D�SHUVRQDO�LQIRUPDWLRQ�VSDFH�
IRU�PRELOH�OHDUQHUV��,QWHUQDWLRQDO�-RXUQDO�RI�0RELOH�/HDUQLQJ�DQG�2UJDQL]DWLRQ��9RO�����SS���������

'XQSK\��$��DQG�6SHOOPDQ��*���������*HRJUDSK\�ILHOGZRUN��ILHOGZRUN�YDOXH�DQG�OHDUQLQJ�VW\OHV�� ,QWHUQDWLRQDO�
5HVHDUFK�LQ�*HRJUDSKLFDO�DQG�(QYLURQPHQWDO�(GXFDWLRQ�������SS���������

'\VRQ��/��(���/DZUHQFH��(���/LWFKILHOG��$��-��DQG�=PLMHZVND��$����������0�ILHOGZRUN�IRU�LQIRUPDWLRQ�V\VWHPV�
VWXGHQWV�� 3URFHHGLQJV� RI� WKH� )RUW\�)LUVW� $QQXDO� +DZDLL� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 6\VWHP� 6FLHQFHV�
�+,&66��SS��������:DLNRORD�������-DQXDU\��

'\VRQ��/��(���5DEDQ��5���/LWFKILHOG��$�� -�� DQG�/DZUHQFH��(�� �����D���(PEHGGLQJ�P�OHDUQLQJ� LQWR�PDLQVWUHDP�
HGXFDWLRQDO�SUDFWLFH��2YHUFRPLQJ�WKH�FRVW�EDUULHU���WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QWHUDFWLYH�0RELOH�DQG�
&RPSXWHU�$LGHG�/HDUQLQJ��,0&/������SS�������$PPDQ��������$SULO��

'\VRQ� /�� (��� /LWFKILHOG� $��� /DZUHQFH� (��� 5DEDQ� 5�� DQG� /HLMGHNNHUV� 3�� �������� $GYDQFLQJ� WKH� P�OHDUQLQJ�
UHVHDUFK� DJHQGD� IRU� DFWLYH�� H[SHULHQWLDO� OHDUQLQJ�� )RXU� FDVH� VWXGLHV�� $XVWUDODVLDQ� -RXUQDO� RI� (GXFDWLRQDO�    
7HFKQRORJ\��������������SS���������. https://doi.org/10.14742/ajet.1153�

*RK�'��+��/���5D]LNLQ�.���/HH�&��6���/LP�(��3���&KDWWHUMHD�.���DQG�&KDQJ�&��+�����������(YDOXDWLQJ�WKH�XVH�RI�D�
PRELOH�DQQRWDWLRQ�V\VWHP�IRU�JHRJUDSK\�HGXFDWLRQ��7KH�(OHFWURQLF�/LEUDU\��9RO��������SS����������� 

+DIHH]�%DLJ� $��� *XUXDMDQ� 5��� DQG� *XUXDMDQ� 9�� ������� $Q� H[SORUDWRU\� VWXG\� RI� PRELOH� OHDUQLQJ� IRU� WHUWLDU\�
HGXFDWLRQ��$�GLVFXVVLRQ�ZLWK�VWXGHQWV��,QWHUQDWLRQDO�-RXUQDO�RI�3HGDJRJLHV�DQG�OHDUQLQJ�9RO�������SS�������� 

+DPLG�6���:D\FRWW�-���.XUQLD�6��DQG�&KDQJ�6���������7KH�XVH�RI�RQOLQH�VRFLDO�QHWZRUNLQJ�IRU�+LJKHU�(GXFDWLRQ�
IURP� DQ� $FWLYLW\� WKHRU\� SHUVSHFWLYH�� 3$&,6� ����� SURFHHGLQJV�� 3DSHU� ����� 
KWWS���DLVHO�DLVQHW�RUJ�SDFLV���������

+HUULQJWRQ��$��DQG�+HUULQJWRQ��-����������$XWKHQWLF�PRELOH�OHDUQLQJ�LQ�KLJKHU�HGXFDWLRQ��$XVWUDOLDQ�$VVRFLDWLRQ�
IRU�5HVHDUFK�LQ�(GXFDWLRQ��$$5(�������&RQIHUHQFH��SS��������)UHPDQWOH��

�� KWWS���ZZZ�DDUH�HGX�DX���SDS�KHU������SGI� 
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