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�
ABSTRACT 
�
/DE� WUDLQLQJ� LV� D� NH\� HOHPHQW� LQ� PRVW� HQJLQHHULQJ� HGXFDWLRQ� SURJUDPV� LQ� SUHSDUDWLRQ� IRU�
HQJLQHHULQJ� SURIHVVLRQ� WDVNV�� 8QLYHUVLWLHV� ZRUOGZLGH� DUH� H[SORULQJ� QHZ� SRVVLELOLWLHV� DQG�
GLIIHUHQW�IRUPV�WR�DUUDQJH�RQOLQH�DQG�EOHQGHG�ODEV�DV�DQ�DOWHUQDWLYH�WR�SXUH�FDPSXV�WUDLQLQJ��
7KLV�VWXG\�FRPSDUHV�RQOLQH�DQG�EOHQGHG�ODE�VHWXSV�LQ�IRXU�FDVHV�RI�HQJLQHHULQJ�HGXFDWLRQ�DW�
(XURSHDQ�WHFKQLFDO�XQLYHUVLWLHV��7KH�UHVXOWV�VKRZ�WKDW�RQOLQH�DQG�EOHQGHG�ODEV�FDQ�DFKLHYH�
VLPLODU� OHDUQLQJ�RXWFRPHV��ZLWK�EOHQGHG�ODEV�EHLQJ�SDUWLFXODUO\�HIIHFWLYH�LQ�FRPELQLQJ�RQOLQH�
OHDUQLQJ�ZLWK�KDQGV�RQ�HOHPHQWV��6WXGHQWV�UHSRUWHG�KLJK�OHYHOV�RI�VDWLVIDFWLRQ�DQG�WHDFKHUV�
QRWHG�WKH�EHQHILWV�RI�RQOLQH�OHDUQLQJ�HQYLURQPHQWV��EXW�FRPPRQ�FKDOOHQJHV�LQFOXGHG�HQVXULQJ�
VWXGHQW�HQJDJHPHQW�� LQFUHDVHG�VHOI�UHJXODWLRQ� UHTXLUHPHQWV��DQG� WKH�KLJK�HIIRUW�QHHGHG� WR�
GHVLJQ� RQOLQH� RU� EOHQGHG� HQYLURQPHQWV�� 7KH� VWXG\� SURYLGHV� FRXUVH� GHVLJQ� JXLGHOLQHV� DQG�
GLVFXVVHV�LPSOLFDWLRQV�IRU�IXWXUH�UHVHDUFK�DQG�LPSOHPHQWDWLRQ�LQ�XQLYHUVLWLHV�ZRUOGZLGH��
�
�
KEYWORDS 
�
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INTRODUCTION 
�
/DE� WUDLQLQJ� LV�DQ�HVVHQWLDO� FRPSRQHQW�RI�PRVW�HQJLQHHULQJ�HGXFDWLRQ�SURJUDPV��SURYLGLQJ�
VWXGHQWV�ZLWK� WKH�RSSRUWXQLW\� WR�HQJDJH� LQ�H[SHULHQWLDO�DQG� LQTXLU\�EDVHG� OHDUQLQJ�DFWLYLWLHV�
VXFK�DV�H[SHULPHQWDWLRQ�DQG�WHVWLQJ��+RIVWHLQ�	�/XQHWWD���������7KHVH�KDQGV�RQ�H[SHULHQFHV�
DOORZ�VWXGHQWV� WR�DSSO\�DQG�UHLQIRUFH� WKHRUHWLFDO�NQRZOHGJH��ZRUN�ZLWK� WHFKQLFDO�HTXLSPHQW�
DQG� GHVLJQV�� SUDFWLFH� WHDPZRUN�� DQG� DQDO\]H� DQG� UHIOHFW� XSRQ� H[SHULPHQWDO� GDWD� WKURXJK�
UHSRUW�ZULWLQJ��+RZHYHU��WUDGLWLRQDO�ODE�WUDLQLQJ�FDQ�EH�FRVWO\��PD\�KDYH�OLPLWHG�DFFHVVLELOLW\��
DQG�SRVH�SRWHQWLDO�VDIHW\�ULVNV��,Q�UHVSRQVH�WR�WKH�&29,'����FULVLV�DQG�WKH�LQFUHDVLQJ�XVH�RI�
HGXFDWLRQDO� WHFKQRORJ\� LQ�HGXFDWLRQ��XQLYHUVLWLHV�DURXQG�WKH�ZRUOG�DUH�H[SORULQJ�RQOLQH�DQG�
EOHQGHG� ODE� RSWLRQV� DV� DOWHUQDWLYHV� WR� LQ�SHUVRQ� WUDLQLQJ� �*UDKDP�� �������:KLOH� WKHUH� LV� D�
JURZLQJ�ERG\�RI�OLWHUDWXUH�DQG�FDVH�VWXGLHV�RQ�RQOLQH�DQG�EOHQGHG�ODEV��OLWWOH�HIIRUW�KDV�EHHQ�
PDGH�WR�FRPSDUH�WKH�EHQHILWV��GUDZEDFNV��DQG�HIIHFWV�RQ�VWXGHQW�OHDUQLQJ�EHWZHHQ�GLIIHUHQW�
W\SHV�RI�ODE�H[SHULHQFHV��7KLV�LV�SDUWLFXODUO\�WUXH�IRU�ODEV�ZLWK�KHDY\�HTXLSPHQW��ZKHUH�RIWHQ��
WKH�RQO\�VROXWLRQ�IRU�RQOLQH�OHDUQLQJ�KDV�EHHQ�YLGHRV�ZLWK�QR�LQWHUDFWLRQ�EHWZHHQ�OHFWXUHU�DQG�
VWXGHQWV��
�
,Q�WKLV�SDSHU��ZH�DLP�WR�DGGUHVV�WKLV�JDS�E\�FRQGXFWLQJ�D�FRPSDUDWLYH�DQDO\VLV�RI�IRXU�OHDUQLQJ�
GHVLJQV� WKDW� LQFRUSRUDWH� RQOLQH� RU� K\EULG� ODEV� DQG� ZHUH� GHYHORSHG� DW� GLIIHUHQW� (XURSHDQ�
WHFKQLFDO�XQLYHUVLWLHV��7KHVH�OHDUQLQJ�GHVLJQV�LQFOXGH�WZR�FDVHV�RI�XVLQJ�DQG�SURJUDPPLQJ�DQ�
LQGXVWULDO� URERW�� RQH� FDVH� RI� LQWURGXFLQJ� PDQXDO� ZHOGLQJ�� DQG� RQH� FDVH� RI� GHVLJQLQJ��
SURJUDPPLQJ��DQG�WHVWLQJ�ORJLF�FRQWURO�FLUFXLWV��
�
�
STATE-OF-THE ART 
�
2QOLQH�ODEV�KDYH�EHHQ�H[SORUHG�DV�D�SRWHQWLDO�DOWHUQDWLYH�WR�LQ�SHUVRQ�ODEV��DQG�ZKLOH�WKH�ODWWHU�
RIIHU�WKH�EHQHILWV�RI�UHDOLVWLF�GDWD��LQWHUDFWLRQ�ZLWK�UHDO�HTXLSPHQW��DQG�WKH�DELOLW\�WR�FROODERUDWH�
DQG�LQWHUDFW�ZLWK�RWKHU�VWXGHQWV�DQG�WHDFKHUV��WKH\�DOVR�FRPH�ZLWK�KLJK�FRVWV��WLPH�DQG�SODFH�
FRQVWUDLQWV��DQG�VFKHGXOLQJ�DQG�VXSHUYLVLRQ�QHHGV��1HGLF�HW�DO����������,Q�WKH�OLWHUDWXUH��WZR�
PDLQ�W\SHV�RI�RQOLQH�ODEV�DUH�FRPPRQO\�GLVWLQJXLVKHG��YLUWXDO�DQG�UHPRWH��&KHQ�HW�DO����������
9LUWXDO� ODEV� UHIHU� WR� VLPXODWHG� ODE� HQYLURQPHQWV� XVLQJ� VRIWZDUH� VXFK� DV� 0DWODE�6LPXOLQN��
/DE9LHZ�� RU� -DYD� $SSOHWV�� 5HPRWH� ODEV� DUH� ODE� H[SHULPHQWV� ZLWK� UHDO� LQVWUXPHQWV� DQG�RU�
FRPSRQHQWV� WKDW� DUH� FRQWUROOHG� UHPRWHO\� WKURXJK� WKH� LQWHUQHW�� HLWKHU� GLUHFWO\� RU� WKURXJK�
LQVWUXFWLRQV� WR� RQ�VLWH� VWDII�� %RWK� W\SHV� RI� RQOLQH� ODEV� KDYH� EHHQ� VWXGLHG� LQ� WHUPV� RI� WKHLU�
DGYDQWDJHV�DQG�GLVDGYDQWDJHV�DV�ZHOO�DV��WKHLU�LPSDFW�RQ�VWXGHQW�OHDUQLQJ��5HVHDUFK�KDV�DOVR�
SURYLGHG�FDVH�VWXGLHV�H[DPLQLQJ�WKH�GHVLJQ�DQG�HYDOXDWLRQ�RI�YDULRXV�YLUWXDO�DQG�UHPRWH�ODE�
HQYLURQPHQWV�ZLWK�YDU\LQJ�OHYHOV�RI�WHFKQLFDO�FRPSOH[LW\��H�J���:DQJ�HW�DO���������GH�-RQJ�HW�
DO���������3RWNRQMDN�HW�DO�����������
�
7KHUH�KDYH�EHHQ�QXPHURXV�VWXGLHV�WKDW�KDYH�LGHQWLILHG�SRWHQWLDO�EHQHILWV�DQG�ULVNV�RI�YLUWXDO�
DQG�UHPRWH�ODEV�FRPSDUHG�WR�WUDGLWLRQDO�ODEV��3RWNRQMDN�HW�DO���������&KHQ�HW�DO���������3RVW�
HW�DO���������1HGLF�HW�DO���������/\QFK�	�*KHUJXOHVFX��������GH�-RQJ�HW�DO����������6RPH�RI�WKH�
PRVW�FRPPRQO\�FLWHG�EHQHILWV�RI�LQWHJUDWLQJ�YLUWXDO�DQG�UHPRWH�ODEV�LQ�KLJKHU�HGXFDWLRQ�LQFOXGH�
FRVW� UHGXFWLRQ�DQG� VLPSOLILHG�PDLQWHQDQFH�RI� ODE� IDFLOLWLHV�� DV�ZHOO� DV� WKH�DELOLW\� WR�SURYLGH�
VWXGHQWV�ZLWK�D�VDIH�OHDUQLQJ�HQYLURQPHQW�WKDW�FDQ�EH�DFFHVVHG�IURP�DQ\ZKHUH��%RWK�IRUPV�RI�
RQOLQH�ODEV�RIIHU�FRVW�VDYLQJ�DGYDQWDJHV��DV�YLUWXDO�ODEV�DUH�HDVLHU�WR�VHW�XS�DQG�PDLQWDLQ�DQG�
LQYROYH�ORZHU�HTXLSPHQW�FRVWV��ZKLOH�UHPRWH�ODEV�FDQ�EH�XVHG�PRUH�HIILFLHQWO\�WKURXJK�VKRUWHU�
WLPH�VORWV�DQG�QRQ�VWRS�VFKHGXOLQJ��$GGLWLRQDOO\��RQOLQH�ODEV�RIIHU�JUHDWHU�IOH[LELOLW\�LQ�WHUPV�RI�
DFFHVV�DQG�VHW�XS��DV�WKH\�FDQ�EH�DYDLODEOH������DQG�DOORZ�JHRJUDSKLFDOO\�GLVWULEXWHG�OHDUQHUV�
WKH� RSSRUWXQLW\� WR� FROODERUDWH� DQG� FRRSHUDWH� ZLWK� HDFK� RWKHU� DQG� WKH� LQVWUXFWRU� UHPRWHO\��
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5HPRWH�ODEV�DOVR�RIIHU�WKH�EHQHILW�RI�DOORZLQJ�VWXGHQWV�WR�LQWHUDFW�ZLWK�UHDO�HTXLSPHQW��ZKLOH�
YLUWXDO� ODEV� HQDEOH� D� ZLGH� UDQJH� RI� H[SHULPHQWV� ZLWK� GLIIHUHQW� FRPSRQHQWV� DQG� V\VWHP�
FRQILJXUDWLRQV� WKDW� FDQ� HDVLO\� EH� UHSHDWHG� DQG� DOORZ� IRU� JUHDWHU� WUDQVSDUHQF\� LQ� WKH� LQQHU�
ZRUNLQJV�RI� ODE�GHYLFHV�ZLWKRXW� WKH�ULVN�RI�GDPDJH�RU�KDUP��+RZHYHU�� WKHUH�DUH�DOVR�ULVNV��
9LUWXDO�ODEV�GR�KDYH�WKH�GLVDGYDQWDJH�RI�QRW�DFWXDOO\�H[LVWLQJ��ZKLFK�FDQ�UHVXOW�LQ�D�ODFN�RI�UHDO�
OLIH�IHHO�DQG�D�VHQVH�RI�VHULRXVQHVV�IRU�VWXGHQWV�ZKR�PD\�YLHZ�WKH�YLUWXDO�ODE�PRUH�DV�D�JDPH��
PDNLQJ�LW�GLIILFXOW� WR�HIIHFWLYHO\�WHDFK�DERXW� LPSRUWDQW�KHDOWK�DQG�VDIHW\� LVVXHV��$GGLWLRQDOO\��
HYHQ� LQ� UHPRWH� ODEV�� VWXGHQWV� DUH� RQO\� SUHVHQW� YLUWXDOO\� LQ� WKH� ODE��7KHUH�DUH�DOVR� ULVNV� RI�
RYHUVLPSOLILFDWLRQ�DQG� ODFN�RI�QDWXUDO�YDULDWLRQ� LQ�YLUWXDO� ODEV��DQG�DGDSWLQJ�YLUWXDO� ODEV� WR�D�
VSHFLILF� FODVV� FRQWH[W� UHTXLUHV� D� KLJK� OHYHO� RI� XQGHUVWDQGLQJ� RI� WKH� XQGHUO\LQJ� VRIWZDUH��
3URIHVVLRQDO�GHYHORSPHQW�IRU�WHDFKHUV�WR�FUHDWH�ZHOO�GHVLJQHG�LQTXLU\�HQYLURQPHQWV�LQ�RQOLQH�
ODEV�FDQ�DOVR�EH�D�VLJQLILFDQW�FKDOOHQJH��
�
$FFRUGLQJ�WR�%ULQVRQ���������ZKR�FRQGXFWHG�D�UHYLHZ�RI����VWXGLHV��OHDUQLQJ�RXWFRPHV�IURP�
YLUWXDO�RU�UHPRWH�ODEV�ZHUH�HTXDO�WR�RU�EHWWHU�WKDQ�WKRVH�IURP�WUDGLWLRQDO� ODEV��)RU� LQVWDQFH��
:DQJ�HW�DO���������IRXQG�WKDW�VWXGHQWV�XVLQJ�D�YLUWXDO�SK\VLFV�ODE�KDG�JUHDWHU�GHSWK�RI�SUDFWLFH�
LQ�SURFHVV�VNLOOV��FRPSUHKHQVLYH�VNLOOV��DQG�UHIOHFWLRQ�VNLOOV�RI�VFLHQWLILF� LQTXLU\�FRPSDUHG�WR�
WKRVH�LQ�WUDGLWLRQDO�ODE�HQYLURQPHQWV��$�UHYLHZ�E\�3RVW�HW�DO���������DOVR�IRXQG�SRVLWLYH�UHVXOWV�
LQ�WHUPV�RI�JDLQ�RI�FRQFHSWXDO�NQRZOHGJH��VWXGHQW�HQJDJHPHQW��DQG�VWXGHQW�VDWLVIDFWLRQ�ZLWK�
UHJDUG� WR� UHPRWH� ODEV��+RZHYHU�� WKH\�DOVR�QRWHG� WKDW� WKH�UHYLHZ�RI� OHDUQLQJ�RXWFRPHV�ZDV�
VXSHUILFLDO�� DV�PRVW� DUWLFOHV� GLG� QRW� IRFXV� RQ� WKDW� DVSHFW� DQG� IXUWKHU� UHVHDUFK� LV� QHHGHG��
3RWNRQMDN�HW�DO���������DOVR�KLJKOLJKWHG�WKH�OLPLWHG�JHQHUDOL]DELOLW\�RI�PRVW�RQOLQH�ODEV��ZKLFK�
DUH�W\SLFDOO\�DGDSWHG�WR�D�VSHFLILF�HGXFDWLRQDO�FRQWH[W��6RPH�DXWKRUV�KDYH�HPSKDVL]HG�WKH�
QHHG�WR�LPSURYH�OHDUQLQJ�LQ�RQOLQH�ODEV�WKURXJK�PRUH�FDUHIXO�GHVLJQ�DQG�FRRUGLQDWLRQ�RI�JURXS�
DQG� LQGLYLGXDO� DFWLYLWLHV� �&RUWHU� HW� DO��� ������� 2WKHUV� KDYH� DUJXHG� WKDW� RQOLQH� ODEV�� ZKLOH�
YDOXDEOH�LQ�HGXFDWLRQ��FDQQRW�FRPSOHWHO\�UHSODFH�WUDGLWLRQDO�ODE�HQYLURQPHQWV�DQG�WKHLU�XVDJH�
VKRXOG�EH�EDODQFHG�ZLWK�WKH�VLPSOLFLW\�DQG�SK\VLFDO�H[SHULHQFH�RI�WKH�VWXGHQW�DFWXDOO\�EHLQJ�LQ�
WKH�ODE��H�J���6FKHFNOHU��������6LFNHU�HW�DO����������
�
$�VXJJHVWHG�ZD\�WR�DGGUHVV�VRPH�RI�WKH�GUDZEDFNV�RI�RQOLQH�ODEV�LV�WR�FRPELQH�UHPRWH�ODEV�
DQG�YLUWXDO�ODEV�LQWR�K\EULG�ODEV��5RGULJXH]�*LO�HW�DO���������+HQNH�HW�DO���������/HL�HW�DO����������
7KHVH� ODEV�RIIHU� WKH�VFDODELOLW\�DQG�FRVW�HIIHFWLYHQHVV�RI�YLUWXDO�VLPXODWLRQV��DV�ZHOO�DV� WKH�
DXWKHQWLFLW\�RI�UHPRWH�ODEV��:KLOH�VWLOO�UHODWLYHO\�QHZ��LQLWLDO�HYLGHQFH�VXJJHVWV�WKDW�WKLV�IRUPDW�
LV�HQJDJLQJ�IRU�VWXGHQWV�DQG�KDV�HGXFDWLRQDO�SRWHQWLDO��5RGULJXH]�*LO�HW�DO����������+\EULG�ODEV�
KDYH�DOVR�EHHQ�XVHG� WR� UHIHU� WR� WKH�FRPELQDWLRQ�RI�RQOLQH�DQG�UHDO� ODE�VHVVLRQV��+RZHYHU��
WKHUH�KDV�EHHQ�OLWWOH�UHVHDUFK�RQ�WKLV�IRUPDW�VR�IDU��7KLV�W\SH�RI�OHDUQLQJ�GHVLJQ�DLPV�WR�SURYLGH�
VWXGHQWV�ZLWK�WKH�IOH[LELOLW\�RI�UHPRWH�RU�YLUWXDO�ODEV��DV�ZHOO�DV�UHDO�ZRUOG�KDQGV�RQ�H[SHULHQFHV�
�=KX�� ������� $� UHFHQW� VWXG\� LQ� FKHPLVWU\� �(QQHNLQJ� HW� DO��� ������ IRXQG� WKDW�� FRPSDUHG� WR�
WUDGLWLRQDO� ODEV�� WKLV� IRUPDW� UHVXOWHG� LQ� VLPLODU� FRJQLWLYH� DQG� SV\FKRPRWRU� GHYHORSPHQW� IRU�
VWXGHQWV��EXW�WKH�VWXGHQWV�ZHUH�OHVV�DEOH�WR�VHH�UHDO�ZRUOG�FRQQHFWLRQV�DQG�VSHQW�OHVV�WLPH�
UHIOHFWLQJ�RQ�XQGHUO\LQJ�FRQFHSWV��
�
7KH�UHVXOWV�RI�VWXGLHV�RQ�WKH�HIIHFWLYHQHVV�RI�YLUWXDO�DQG�UHPRWH�ODEV�LQ�UHSODFLQJ�SK\VLFDO�ODEV�
DUH� WKXV�PL[HG�� KLJKOLJKWLQJ� WKH� QHHG� IRU� FDUHIXO� GHVLJQ�DQG�DGDSWDWLRQ� WR� WKH� HGXFDWLRQDO�
FRQWH[W��:KLOH�WKHUH�LV�VRPH�HYLGHQFH�WR�VXSSRUW�WKH�XVH�RI�YLUWXDO�DQG�UHPRWH�ODEV��SDUWLFXODUO\�
LQ� WHUPV�RI�FRVW�HIILFLHQF\�DQG� IOH[LELOLW\�� IXUWKHU� UHVHDUFK� LV�QHHGHG� WR� IXOO\�XQGHUVWDQG� WKH�
SRWHQWLDO� RI� K\EULG� VROXWLRQV�� ZKLFK� FRPELQH� WKH� EHQHILWV� RI� RQOLQH� DQG� WUDGLWLRQDO� ODE�
HQYLURQPHQWV��
�
�
�
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METHOD 
 
7KLV�FRPSDUDWLYH�FDVH�VWXG\��*RRGULFN��������DLPV�WR�H[SORUH� WKH�H[SHULHQFHV��FKDOOHQJHV�
DQG�EHVW�SUDFWLFHV�RI�FRQGXFWLQJ�RQOLQH�ODEV�LQ�HQJLQHHULQJ�HGXFDWLRQ��)RXU�FDVHV�RI�EOHQGHG�
DQG�RQOLQH�ODEV�ZHUH�LQFOXGHG�LQ�WKLV�VWXG\�EDVHG�RQ�WKHLU�SDUWLFLSDWLRQ�LQ�WKH�3UDPHFR�SURMHFW��
'DWD�ZDV�FROOHFWHG�WKURXJK�WHDFKHU�UHIOHFWLRQV�RQ�RSHQ�VXUYH\�TXHVWLRQV���
�
7KH�SDUWLFLSDQWV�LQ�WKLV�VWXG\�ZHUH�IRXU�WHDFKHUV�ZKR�UHSRUWHG�RQ�WKHLU�H[SHULHQFH�FRQGXFWLQJ�
RQOLQH�ODEV�LQ�KLJKHU�HGXFDWLRQ��$Q�RSHQ�HQGHG�VXUYH\�ZDV�GHVLJQHG�WR�HOLFLW�UHIOHFWLRQV�IURP�
WKH�SDUWLFLSDQWV�RQ� WKHLU�H[SHULHQFHV�DQG�FKDOOHQJHV�RI�FRQGXFWLQJ�RQOLQH� ODEV��7KH�VXUYH\�
FRQVLVWHG� RI� HLJKW� RSHQ�HQGHG� TXHVWLRQV� DORQJ� WKH� GLPHQVLRQV�� ODE� VHW�XS�� OHDUQHU�
SHUIRUPDQFH��DFWLYLW\�DQG�VDWLVIDFWLRQ��WHDFKHU�ZRUNORDG��H[SHULHQFHV�EHQHILWV�DQG�GUDZEDFNV�
RI�WKH�ODE�DV�ZHOO�DV�GHVLJQ�UHFRPPHQGDWLRQV��:KLOH�ZH�DVNHG�WKH�LQVWUXFWRUV�WR�GHVFULEH�WKHLU�
H[SHULHQFHV� DQG� FKDOOHQJHV� LQ� WKHLU� RZQ� ZRUGV�� ZH� LQYLWHG� WKH� LQWHJUDWLRQ� RI� IXUWKHU� GDWD�
VRXUFHV� OLNH�VWXGHQW�HYDOXDWLRQV�RU�H[SHULHQFHV�RI�FR�WHDFKHUV� LQWR�WKH�DQVZHUV��:KLOH�WKLV�
DSSURDFK�KDV�FOHDU�OLPLWDWLRQV�LQ�WHUPV�RI�WKH�ULJRU�RI�WKH�GDWD�FROOHFWLRQ�PHWKRGV�DSSOLHG��LW�
HQDEOHV�WKH�LQWHJUDWLRQ�RI�GLIIHUHQW�GDWD�VRXUFHV�IURP�WKH�IRXU�FDVHV�WKDW�RWKHUZLVH�PLJKW�EH�
LQFRPSDUDEOH��7KH�VXUYH\�ZDV�GLVWULEXWHG�WR�WKH�SDUWLFLSDQWV�YLD�HPDLO�LQ�1RYHPEHU������DQG�
DQVZHUV�UHFHLYHG�LQ�'HFHPEHU�������
�
7KH�UHVSRQVHV�WR�WKH�RSHQ�HQGHG�VXUYH\�TXHVWLRQV�ZHUH�DQDO\]HG�DQG�VXPPDUL]HG�XQGHU�WKH�
WKHPHV� ���� VHW�XS�� ���� VWXGHQW� H[SHULHQFH�� ���� WHDFKHU� H[SHULHQFH� DQG� ���� GHVLJQ�
UHFRPPHQGDWLRQV�� $IWHU� WKH� GDWD� IURP� HDFK� FDVH� KDG� EHHQ� DQDO\]HG�� WKH� FDVHV� ZHUH�
FRPSDUHG� WR� LGHQWLI\� VLPLODULWLHV� DQG� GLIIHUHQFHV� LQ� WKH� H[SHULHQFHV� DQG� FKDOOHQJHV� RI�
FRQGXFWLQJ�EOHQGHG�DQG�RQOLQH�ODEV��7KLV�FRPSDULVRQ�DOORZHG�IRU�D�GHHSHU�XQGHUVWDQGLQJ�RI�
WKH�IDFWRUV�WKDW�LQIOXHQFH�WKH�VXFFHVV�RU�FKDOOHQJHV�RI�RQOLQH�ODEV��
�
�
RESULTS 
�
Set-up and context 
�
,Q�WKLV�VHFWLRQ��ZH�EULHIO\�SUHVHQW�WKH�IRXU�GLIIHUHQW�ODE�VHW�XSV�DV�WKH\�ZHUH�LPSOHPHQWHG�LQ�
WKH�GLIIHUHQW�XQLYHUVLWLHV����
�
&DVH� �� 5HPRWH� OLYH� ODE�� 8VLQJ� DQG� SURJUDPPLQJ� DQ� LQGXVWULDO� URERW� �7XUNX� 8QLYHUVLW\� RI�
$SSOLHG�6FLHQFHV��
�
7KH�RQOLQH�ODE�VHVVLRQ�WLWOHG��,QWURGXFWLRQ�WR�LQGXVWULDO�DQG�FROODERUDWLYH�URERWV��ZDV�KHOG�IRU�
VWXGHQWV�LQ�WKHLU�VHFRQG�DQG�WKLUG�\HDUV��7KH�VHVVLRQ�ZDV�FRQGXFWHG�YLD�7HDPV�GXH�WR�&29,'�
��� UHVWULFWLRQV��ZLWK�JURXSV�RI�DURXQG����VWXGHQWV�SDUWLFLSDWLQJ��7KH�VHVVLRQ� ODVWHG� IRU� WZR�
KRXUV�DQG�LQFOXGHG�LQWHUDFWLYH�HOHPHQWV�VXFK�DV�RQOLQH�SROOV�DQG�TXL]]HV��6WXGHQWV�ZHUH�DEOH�
WR� VHH� WKH� URERW�� WKH� URERW¶V� XVHU� LQWHUIDFH� DQG� WKH� WHDFKHU� WKURXJK� YLGHR� VWUHDPV� DQG�
FRPPXQLFDWH�ZLWK� WKH� WHDFKHU� WKURXJK�YRLFH�DQG�FKDW��7KH�GHPRQVWUDWLRQ�ZDV�GLYLGHG� LQWR�
WKUHH�SDUWV��D�ZDUP�XS�SROO�WR�DVVHVV�VWXGHQWV
�SULRU�NQRZOHGJH�DQG�HQVXUH�WKH\�FRXOG�FRQQHFW�
WR�WKH�RQOLQH�VHUYLFHV��D�GHPRQVWUDWLRQ�RI�YDULRXV�URERW�FDSDELOLWLHV��DQG�D�ILQDO�GLVFXVVLRQ�DQG�
SROO� WR�DVVHVV�XQGHUVWDQGLQJ��7KH�GHPRQVWUDWLRQ�FRYHUHG�WRSLFV�VXFK�DV�PRYLQJ�WKH�URERW��
XVLQJ�WKH�JULSSHU��PRGLI\LQJ�PRWLRQ�LQVWUXFWLRQV��XVLQJ�WKH�IRUFH�VHQVRU��DQG�UHODWLYH�PRWLRQ�
FRPPDQGV�� 7KHUH�ZHUH� EULHI� GLVFXVVLRQV� DQG� SROOV� DIWHU� HDFK� WRSLF� WR� HQFRXUDJH� VWXGHQW�
SDUWLFLSDWLRQ��
�

�
���



3URFHHGLQJV�RI�WKH���WK�,QWHUQDWLRQDO�&',2�&RQIHUHQFH��KRVWHG�E\�1718��7URQGKHLP��1RUZD\��-XQH���������������

&DVH���+\EULG�YLUWXDO� ODE��8VLQJ�DQG�SURJUDPPLQJ�DQ� LQGXVWULDO� URERW� �7DOOLQQ�8QLYHUVLW\�RI�
7HFKQRORJ\��
�
7KH�SUDFWLFDO�ODE�ZRUN��3LFN�DQG�3ODFH�%R[HV��LV�SDUW�RI�WKH�FRXUVH��,QGXVWULDO�5RERWLFV�DQG�
$GYDQFHG�0DQXIDFWXULQJ���SURMHFW��IRU�ODVW�\HDU
V�PDVWHU
V�SURJUDP�LQ�,QGXVWULDO�(QJLQHHULQJ�
DQG�0DQDJHPHQW�� ,Q�SUHYLRXV�\HDUV�� WKH� ODE�ZRUN�ZDV�FRQGXFWHG�LQ�D�FRPSXWHU�FODVVURRP�
ZLWK� DURXQG� ������ VWXGHQWV� SDUWLFLSDWLQJ�� 7KH� WHDFKHU� XVHG� D� SURMHFWRU� DQG�ZKLWHERDUG� WR�
H[SODLQ�WKH�WDVN�DQG�GHPRQVWUDWH�KRZ�WR�XVH�WKH�$%%�5RERW6WXGLR�VRIWZDUH�WR�PRYH�WKH�URERW��
WHDFK�SRVLWLRQV��DQG�ZULWH�D�URERW�SURJUDP�IRU�SLFNLQJ�DQG�SODFLQJ�D�ER[��6WXGHQWV�ZHUH�WKHQ�
WDVNHG�ZLWK�FRPSOHWLQJ�WKH�SURJUDP�WR�KDYH�WKH�URERW�SLFN�DQG�SODFH�PXOWLSOH�ER[HV�RQWR�D�
SODWH��$W�WKH�HQG�RI�WKH�ODE�ZRUN��VWXGHQWV�GHPRQVWUDWHG�WKHLU�FRPSOHWHG�SURJUDPV�RQ�WKHLU�
RZQ�FRPSXWHUV��7KLV�ODE�ZRUN�ZDV�RQH�SDUW�RI�VHYHUDO�WDVNV�WKDW�VWXGHQWV�KDG�WR�FRPSOHWH�LQ�
RUGHU�WR�EXLOG�D�YLUWXDO�URERWLF�SURGXFWLRQ�OLQH�IRU�D�FRPSDQ\�RU�IDFWRU\�E\�WKH�HQG�RI�WKH�FRXUVH��
,Q� ������ WKH� ODE� ZRUN� ZDV� KHOG� LQ� D� K\EULG� IRUPDW�� ZLWK� �� RXW� RI� ��� PDVWHU
V� VWXGHQWV�
SDUWLFLSDWLQJ�RQOLQH��7KH�WHDFKHU�XVHG�D�3RZHU3RLQW�SUHVHQWDWLRQ�DQG�WKH�$%%�5RERW6WXGLR�
VRIWZDUH��DQ�H[WUD�VFUHHQ�WR�PRQLWRU�WKH�FKDW�DV�ZHOO�DV�D�VSHDNHUSKRQH�WR�WUDQVPLW�DQG�UHFRUG�
WKHLU� YRLFH�� 7KH� ODE� ZRUN� ZDV� WUDQVPLWWHG� DQG� UHFRUGHG� XVLQJ� %LJ%OXH%XWWRQ�� 6WXGHQWV�
SDUWLFLSDWLQJ�RQOLQH�QHHGHG� WR� LQVWDOO� WKH�$%%�5RERW6WXGLR�RQ� WKHLU�FRPSXWHUV�DQG�XVH� WZR�
VFUHHQV��RQH�IRU�PRQLWRULQJ�WKH�WHDFKHU
V�ZRUN�DQG�WKH�RWKHU�IRU�ZRUNLQJ�ZLWK�WKH�VRIWZDUH��
�
&DVH���+\EULG�ODE��,QWURGXFWLRQ�WR�PDQXDO�ZHOGLQJ��+$:�+DPEXUJ�  
 
7KH� ODE�HYHQW�UHODWHG�WR� WKH��-RLQLQJ�7HFKQRORJLHV

� OHFWXUH�DW�+$:�+DPEXUJ� LV�SDUW�RI� WKH�
IRXUWK�VHPHVWHU�DQG�W\SLFDOO\�KDV�DURXQG�������VWXGHQWV��3UHYLRXVO\��VWXGHQWV�ZHUH�GLYLGHG�
LQWR�JURXSV�RI�������IRU�HDFK�ODE�HYHQW��ZKLFK�LQFOXGHG�FRPPRQ�ZHOGLQJ�DQG�MRLQLQJ�SURFHVVHV�
VXFK�DV�VXFK�DV�HOHFWURGH�DQG�JDV�PHWDO�DUF�ZHOGLQJ��7KH�QHZ�ODE�VHWXS�LQFOXGHV�WKUHH�VWDJHV��
/DE�RQ�GHPDQG��VKRUW�RQOLQH�YLGHRV�WHDFKLQJ�WKH�EDVLFV�RI�YDULRXV�SURFHVVHV�LQ�SUHSDUDWLRQ�
IRU�WKH�OLYH�ODEV���GLJLWDO�OLYH�ODEV��LQWHUDFWLYH�RQOLQH�GHPRQVWUDWLRQV�RI�WKH�ZHOGLQJ�SURFHVV�IRU�
DOO�VWXGHQWV��ZLWK�VHYHUDO�FDPHUDV�DW�GLIIHUHQW�DQJOHV�DQG�VWXGHQW�LQSXW�RQ�GLIIHUHQW�SDUDPHWHUV���
DQG�SUDFWLFH�ZHOGLQJ��VPDOO�JURXSV�RI�������VWXGHQWV�RQ�VLWH�WR�DSSO\�WKHLU�NQRZOHGJH���(DFK�
VWDJH�LV�FRPSOHWHG�E\�D�VPDOO�WHVW�VWXGHQWV�KDYH�WR�SDVV�WR�FRQWLQXH��%\�GLJLWL]LQJ�WKH�ODE�HYHQW��
VWDII�FDQ�WHDFK�DOO�VWXGHQWV�LQ�WKH�FRXUVH�DW�RQFH�DQG�VWXGHQWV�FDQ�SUHSDUH�ZLWK�WKH�/DE�RQ�
'HPDQG�FRQWHQW�DW�WKHLU�RZQ�SDFH��7KH�ODEV�DOVR�H[SDQG�XSRQ�WKH�SUHYLRXV�RIIHULQJ�RI�MXVW�
PDQXDO�HOHFWURGH�ZHOGLQJ�WR�LQFOXGH�JDV�PHWDO�DUF�ZHOGLQJ�DV�ZHOO��
�
&DVH���5HPRWH�RU�K\EULG�ODE��/RJLF�FRQWURO��&KDOPHUV�8QLYHUVLW\�RI�7HFKQRORJ\��
�
7KH�FRXUVH��/RJLF�&RQWURO��LV�JLYHQ�WR�DSSUR[LPDWHO\�����ILUVW�\HDU�VWXGHQWV�DQG�IRFXVHV�RQ�
SURJUDPPLQJ�D�3URJUDPPDEOH�/RJLF�&RQWUROOHU��3/&��DQG�D�PLFURFRQWUROOHU��DV�ZHOO�DV�VLJQDO�
FRQYHUVLRQ�WKURXJK�HOHFWURQLF�FRPSRQHQWV�WR�HQDEOH�FRPPXQLFDWLRQ�EHWZHHQ�WKH�WZR�V\VWHPV��
7KH�FRXUVH�LQFOXGHV�D�IHZ�OHFWXUHV�DW�WKH�EHJLQQLQJ��EXW�WKH�PDLQ�OHDUQLQJ�DFWLYLW\�LV�D�JURXS�
SURMHFW� WDVN�� ,Q�D� WUDGLWLRQDO�RQ�FDPSXV�IRUPDW��VWXGHQWV�ZRUN�RQ�WKH�SURMHFW� LQ� WKH� ODE�ZLWK�
DFFHVV�WR�SK\VLFDO�FRPSRQHQWV�DQG�WKH�DELOLW\�WR�WHVW�WKHLU�UHVXOWV�FRQWLQXRXVO\��7KH�FRXUVH�
KDV�EHHQ�DGDSWHG�WR�RQH�SXUHO\�RQOLQH�IRUPDW�DQG�RQH�K\EULG�IRUPDW��,Q�WKH�RQOLQH�IRUPDW�RI�
WKH�FRXUVH��VWXGHQWV�SUHSDUH�VROXWLRQV�WR�WKH�SURMHFW�WDVN�XVLQJ�VLPXODWRUV�DW�KRPH�DQG�DUH�
JXLGHG�E\�WKH�WHDFKHU�LQ�RQOLQH�FRQVXOWDWLRQ�VHVVLRQV��7KH\�PXVW�DOVR�VXEPLW�D�SURJUHVV�UHSRUW�
HDFK�ZHHN��7ZLFH�GXULQJ�WKH�FRXUVH��VWXGHQWV�FDQ�WHVW�WKHLU�VROXWLRQ�ZLWK�SK\VLFDO�KDUGZDUH�
GXULQJ�RQOLQH�VHVVLRQV�RI�������PLQXWHV��'XULQJ�WKHVH�VHVVLRQV��WKH�WHDFKHU�GHPRQVWUDWHV�WKH�
HTXLSPHQW�DQG�KRZ�WKH�VWXGHQWV
�ZRUN�IXQFWLRQV��7KH�VWXGHQWV�PXVW�DQVZHU�TXHVWLRQV�DERXW�
WKHLU�SUHSDUDWLRQV��GHVFULEH� WKH� IXQFWLRQ�RI�GLIIHUHQW�FRPSRQHQWV��DQG�JXLGH� WKH� WHDFKHU�RQ�
KRZ�WR�FRQQHFW�YLWDO�SDUWV�RI�WKH�HOHFWURQLFV��7KH�IXQFWLRQ�WHVW�LV�XVHG�DV�SDUW�RI�WKH�DVVHVVPHQW�
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RI�WKH�VWXGHQWV
�NQRZOHGJH��,Q�WKH�K\EULG�IRUPDW��VWXGHQWV�SUHSDUH�PXFK�RI�WKHLU�ZRUN�DW�KRPH�
XVLQJ�VLPXODWRUV�DQG�RQOLQH�FRQVXOWDWLRQ�VHVVLRQV��7KH\�WKHQ�WHVW�WKHLU�VROXWLRQV�WKHPVHOYHV�
LQ�WKH�ODE�RQ�ILYH�RFFDVLRQV�GXULQJ�WKH�FRXUVH�DQG�VKRZ�WKHP�WR�WKH�WHDFKHU��7KH�VWXGHQWV�FDQ�
FKRRVH�WR�FRPH�RQOLQH�WR�WZR�RI�WKH�WHVWLQJ�RFFDVLRQV��7KH�SURJUHVV�UHSRUWV�DUH�QRW�XVHG�LQ�
WKH�K\EULG�IRUPDW�GXH�WR�WKH�PRUH�FRQWLQXRXV�WHVWLQJ�RSSRUWXQLWLHV��
��
Student experience 
�
,Q� WKLV� VHFWLRQ�� ZH� VXPPDUL]H� WKH� WHDFKHUV¶� UHIOHFWLRQV� UHJDUGLQJ� LQWHQGHG� DQG� DFKLHYHG�
OHDUQLQJ�RXWFRPHV��VWXGHQW�DFWLYLW\�DQG�HQJDJHPHQW�GXULQJ�WKH�ODEV�DV�ZHOO�DV�WKHLU�RYHUDOO�
VDWLVIDFWLRQ�ZLWK�WKH�VHW�XS�LQ�WKH�IRXU�GLIIHUHQW�FDVHV��
�
&DVH� �� 5HPRWH� OLYH� ODE�� 8VLQJ� DQG� SURJUDPPLQJ� DQ� LQGXVWULDO� URERW� �7XUNX� 8QLYHUVLW\� RI�
$SSOLHG�6FLHQFHV��
�
7KH� OHDUQLQJ� REMHFWLYHV� RI� WKH� UHPRWH� OLYH� ODE� ZHUH� WKH� VDPH� DV� WKRVH� RI� WUDGLWLRQDO� ODE�
H[HUFLVHV���WR�SURYLGH�VWXGHQWV�ZLWK�DQ�RSSRUWXQLW\�WR�OHDUQ�WKH�EDVLFV�RI�FROODERUDWLYH�URERW�
RSHUDWLRQ� DQG� SURJUDPPLQJ�� 7KH� VHVVLRQ� DOORZHG� VWXGHQWV� WR� OHDUQ� WKURXJK� HTXLSPHQW�
GHPRQVWUDWLRQ� DQG� OHFWXUH�� EXW� WKH� OHDUQLQJ� RXWFRPH� ZDV� SRWHQWLDOO\� QRW� DV� HIIHFWLYH� DV�
WUDGLWLRQDO�KDQGV�RQ� ODE�H[HUFLVHV��+RZHYHU�� WKH�SHUFHLYHG� OHDUQLQJ�RXWFRPH�ZDV�JRRG��DV�
PRVW�VWXGHQWV�UHSRUWHG�XQGHUVWDQGLQJ�WKH�WRSLFV�ZHOO�DFFRUGLQJ�WR�D�SROO�WDNHQ�DIWHU�WKH�VHVVLRQ��
2Q�D�VFDOH�IURP���WR����ZLWK�RQH�UHSUHVHQWLQJ��,�GLGQ
W�XQGHUVWDQG��DQG�ILYH�UHSUHVHQWLQJ��,�
XQGHUVWRRG� ZHOO��� HDFK� RI� WKH� ILYH� WRSLFV� VFRUHG� RYHU� ����� ZLWK� DQ� DYHUDJH� VFRUH� RI� �����
8QIRUWXQDWHO\�� WKHUH� ZDV� QR� UHSRUW� DVVLJQPHQW� RU� VLPLODU� PHDVXUH� WR� YHULI\� WKH� OHDUQLQJ�
RXWFRPH� IRU� WKLV� FRXUVH� LPSOHPHQWDWLRQ�� 7KH� WHDFKHU� IHOW� WKDW� WKH� VWXGHQWV� ZHUH� DFWLYHO\�
HQJDJHG�DQG�OHDUQLQJ�GXULQJ�WKH�VHVVLRQ��EXW�WKLV�LV�GLIILFXOW�WR�FRQILUP��7R�HQFRXUDJH�VWXGHQW�
SDUWLFLSDWLRQ� DQG� HQJDJHPHQW� LQ� WKH� GHPRQVWUDWLRQ� DQG� OHFWXUH�� WKH\�ZHUH� GHVLJQHG� WR� EH�
LQWHUDFWLYH�ZLWK� GLVFXVVLRQV�DQG�SROOV��:KLOH� VWXGHQWV�ZHUH� UHVSRQVLYH� WR� GLUHFW� TXHVWLRQV��
WKHUH�ZDV�QRW�PXFK�VSRQWDQHRXV�GLVFXVVLRQ�RXWVLGH�RI�WKH�WUDQVLWLRQ�EHWZHHQ�WRSLFV�DQG�WKH�
FORVLQJ�SDUW�RI� WKH�VHVVLRQ��7KLV�PD\�EH�GXH� WR� WKH� LQKHUHQW�GHOD\V� LQ�YLGHR�PHHWLQJ�DSSV�
PDNLQJ� FRPPXQLFDWLRQ� GLIILFXOW� RU� IUXVWUDWLQJ��&ROODERUDWLRQ� DVVLJQPHQWV� EHWZHHQ� VWXGHQWV�
ZHUH� QRW� LQFOXGHG� LQ� WKLV� VHVVLRQ�� EXW� WKH\�ZHUH� LGHQWLILHG� DV� DQ� LPSRUWDQW� DQG� QHFHVVDU\�
DVSHFW� IRU� IXWXUH� LPSOHPHQWDWLRQV�� 7KH� RYHUDOO� UHVSRQVH� WR� WKH� WZR� LPSOHPHQWDWLRQV� ZDV�
SRVLWLYH��ZLWK� QR�QHJDWLYH� IHHGEDFN� UHFHLYHG��+RZHYHU�� LW� LV� GLIILFXOW� WR� DFFXUDWHO\� HVWLPDWH�
VWXGHQW�VDWLVIDFWLRQ��DV�WKLV�ZDV�QRW�PHDVXUHG�WKURXJK�D�VSHFLILF�VXUYH\��6RPH�VWXGHQWV�PD\�
KDYH�EHHQ�GLVDSSRLQWHG�WKDW�WKH\�ZHUH�XQDEOH�WR�SUDFWLFH�ZLWK�WKH�URERW�RQ�WKHLU�RZQ�GXH�WR�
&29,'���� UHVWULFWLRQV�� ZKLOH� RWKHUV� ZLWK� ORQJ� FRPPXWH� WLPHV� PD\� KDYH� DSSUHFLDWHG� WKH�
FRQYHQLHQFH�RI�QRW�KDYLQJ�WR�WUDYHO�WR�VFKRRO��
�
&DVH���+\EULG�YLUWXDO� ODE��8VLQJ�DQG�SURJUDPPLQJ�DQ� LQGXVWULDO� URERW� �7DOOLQQ�8QLYHUVLW\�RI�
7HFKQRORJ\��
�
7KH�LQWHQGHG�OHDUQLQJ�RXWFRPHV�RI�WKH�ODE�ZRUN�ZHUH�IRU�VWXGHQWV�WR�XQGHUVWDQG�KRZ�D�SLFN�
DQG�SODFH�WDVN�LV�FDUULHG�RXW�E\�DQ�LQGXVWULDO�URERW�DQG�WR�EH�DEOH�WR�WHDFK�URERW�SRVLWLRQV�LQ�
$%%�5RERW6WXGLR��ZULWH�D�URERW�SURJUDP��DQG�VLPXODWH�LWV�ZRUN�RQ�D�FRPSXWHU��7KH�VWXGHQWV�
DOVR�OHDUQHG�WKDW�VRPH�SRVLWLRQV�FDQ�EH�FDOFXODWHG�DQG�RU�VKLIWHG�LQ�WKH�URERW�ZRUNVSDFH�XVLQJ�
FRUUHVSRQGLQJ�IXQFWLRQV��$OO�VWXGHQWV�ZKR�SDUWLFLSDWHG�LQ�WKH�ODE�ZRUN�RQ�FDPSXV�VXFFHVVIXOO\�
GHPRQVWUDWHG� WKHLU�ZRUNLQJ� URERW�VROXWLRQV�DQG�SURJUDPV�DW� WKH�HQG�RI� WKH�FODVV��2I� WKH���
RQOLQH�VWXGHQWV��RQO\�RQH�DVNHG�IRU�KHOS�PXOWLSOH�WLPHV�DQG�RQO\���RXW�RI�WKH���VKRZHG�WKHLU�
HQG�UHVXOW�WKURXJK�WKH�YLUWXDO�FODVVURRP�VRIWZDUH��7KH�RWKHU�WZR�VWXGHQWV�FRPSOHWHG�WKH�ODE�
ZRUN�VHYHUDO�ZHHNV� ODWHU�DW�WKH�XQLYHUVLW\��VWDWLQJ�WKDW�GXULQJ�WKH�RQOLQH�VHVVLRQ�� WKH\�ZHUH�
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XQDEOH�WR�REVHUYH�WKH�ODE�DFWLYLWLHV�DQG�XVH�WKH�VRIWZDUH�DW�WKH�VDPH�WLPH�RQ�WKHLU�FRPSXWHUV��
GHVSLWH� WKDW� WKH� WHDFKHU� KDG� DVNHG� IRU� VWXGHQW� LQSXW� WKURXJKRXW� WKH� ODE�ZRUN� WR� FKHFN� IRU�
XQGHUVWDQGLQJ�DQG�RIIHU�DVVLVWDQFH��7KH�VWXGHQW�HQJDJHPHQW�GXULQJ�WKH�ODE�ZRUN�ZDV�GLIIHUHQW�
EHWZHHQ�RQOLQH�DQG�RQ�FDPSXV�VWXGHQWV��,Q�WKLV�WHDFKHU¶V�H[SHULHQFH��(VWRQLDQ�VWXGHQWV�DUH�
JHQHUDOO\�TXLHW�DQG�GR�QRW�DVN�PDQ\�TXHVWLRQV��VR�WKH�WHDFKHU�PDGH�DQ�HIIRUW�WR�JR�DURXQG�WKH�
FRPSXWHU� FODVV� DQG� RIIHU� DVVLVWDQFH� DV� QHHGHG�� ,W� ZDV� PRUH� GLIILFXOW� WR� LQWHUDFW� DQG� JHW�
UHVSRQVHV� IURP� VWXGHQWV� ZKHQ� SDUWLFLSDWLQJ� LQ� WKH� ODE�ZRUN� RQOLQH�� 7R� HQFRXUDJH� VWXGHQW�
HQJDJHPHQW��WKH�WHDFKHU�UHGHVLJQHG�WKH�VOLGHV�WR�LQFOXGH�TXHVWLRQV�WKDW�DOO�VWXGHQWV�KDG�WR�
DQVZHU�DQG�DVNHG�IRU�VWXGHQWV
�QDPHV�DW�WKH�EHJLQQLQJ�RI�WKH�ODE�ZRUN��2YHUDOO��WKH�VWXGHQWV
�
SHUFHSWLRQ� RI� WKH� QHZ� VHWXS� FRPSDUHG� WR� WUDGLWLRQDO� ODEV� ZDV� SRVLWLYH�� 7ZR� RI� WKH� RQOLQH�
VWXGHQWV�ZHUH�KDSS\�WR�EH�DEOH�WR�SDUWLFLSDWH�LQ�WKH�ODE�ZRUN�DW�DOO�DV�WKH\�ZRXOG�KDYH�PLVVHG�
WKH�VHVVLRQ�RWKHUZLVH�DQG�WKH�WZR�RWKHU�VWXGHQWV�DSSUHFLDWHG�D�GHWDLOHG�YLGHR�DERXW�WKH�ODE�
ZRUN� IRU�VHOI�VWXG\�SXUSRVHV� WKDW� WKH� WHDFKHU� UHFRUGHG�ZLWK� WKH�YLUWXDO�FODVVURRP�VRIWZDUH��
+RZHYHU��DV�D�OLPLWDWLRQ�WKH�WHDFKHU�REVHUYHG�WKDW�VRPH�VWXGHQWV�WHQGHG�WR�SRVWSRQH�WKH�ODE�
ZRUN�DQG�H[WHQG�WKH�SUHVHQWDWLRQ�RI�WKHLU�UHVXOWV��
�
&DVH���+\EULG�ODE��,QWURGXFWLRQ�WR�PDQXDO�ZHOGLQJ��+$:�+DPEXUJ�  
 
,Q� WHUPV�RI� OHDUQLQJ�RXWFRPHV�� WKH�PDLQ�JRDOV� IRU� WKLV� ODE�ZHUH� IRU� VWXGHQWV� WR� JDLQ� EDVLF�
NQRZOHGJH� DQG� VNLOOV� LQ� YDULRXV� ZHOGLQJ� WHFKQRORJLHV�� LQFOXGLQJ� SUDFWLFDO� ZHOGLQJ� VNLOOV� LQ�
HOHFWURGH� DQG� JDV� PHWDO� DUF� ZHOGLQJ�� 7KH� VWXGHQWV� ZHUH� DEOH� WR� DFKLHYH� WKHVH� OHDUQLQJ�
RXWFRPHV�DQG�IRXQG�WKH�SUDFWLFDO�ZHOGLQJ�VNLOOV�SDUWLFXODUO\�YDOXDEOH�� ,Q�DGGLWLRQ�WR� OHDUQLQJ�
WKHRUHWLFDO� NQRZOHGJH�DERXW�ZHOGLQJ�DQG�FXWWLQJ� WHFKQRORJLHV�DQG�SURFHVVHV�� WKH�VWXGHQWV�
ZHUH�DOVR�DEOH�WR�REVHUYH�WKHVH�SURFHVVHV�LQ�DFWLRQ�DQG�GLVFXVV�WKHP�ZLWK�WKH�OHFWXUHUV�GXULQJ�
WKH� RQOLQH� OLYH� ODE� HYHQWV�� 7KLV� FRPELQDWLRQ� RI� EHLQJ� WROG� WKH� NQRZOHGJH� DQG� VHHLQJ� LW�
GHPRQVWUDWHG� DOORZHG� IRU� D� PRUH� FRPSUHKHQVLYH� XQGHUVWDQGLQJ� RI� WKH� PDWHULDO�� :KHQ� LW�
FRPHV�WR�VWXGHQW�DFWLYLW\��WKH�QHZ�VHWXS�KDV�DOORZHG�IRU�VWXGHQWV�WR�EH�PRUH�VHOI�VXIILFLHQW�LQ�
WKHLU�SUHSDUDWLRQ�IRU�WKH�ILQDO�H[DP�RU�VWDJH�WHVWV��DV�WKH\�DUH�DEOH�WR�FROODERUDWH�DQG�VWXG\�
WRJHWKHU��+RZHYHU��WKH�QXPEHU�RI�VWXGHQWV�DFWLYHO\�SDUWLFLSDWLQJ�LQ�GLVFXVVLRQV�KDV�QRW�VHHQ�
D�VLJQLILFDQW� LQFUHDVH��HYHQ� WKRXJK�RSSRUWXQLWLHV� IRU�GLVFXVVLRQ�DQG�TXHVWLRQLQJ�KDYH�EHHQ�
H[SDQGHG��5HJDUGLQJ�VWXGHQW�VDWLVIDFWLRQ��IHHGEDFN�RQ�WKH�QHZ�VHWXS�KDV�EHHQ�ODUJHO\�YHU\�
SRVLWLYH��7KH�VWXGHQWV�SDUWLFXODUO\�DSSUHFLDWHG�WKH�DELOLW\�WR�KDYH�PRUH�SUDFWLFDO�ZHOGLQJ�WLPH�
DQG�WKH�IOH[LELOLW\�LQ�WHUPV�RI�WLPH�DQG�ORFDWLRQ�RIIHUHG�E\�WKH�EOHQGHG�IRUPDW��7KH�KLJK�TXDOLW\�
ODE�RQ�GHPDQG�YLGHRV�ZHUH�DOVR�VHHQ�DV�D�KHOSIXO�UHVRXUFH�WKDW�LV�DYDLODEOH�DW�DQ\�WLPH��2WKHU�
EHQHILWV�LQFOXGHG�PRUH�SUDFWLFDO�ZHOGLQJ�WLPH�DV�UHVXOW�RI�WKH�FRXUVH�GHVLJQ�DQG�WKH�DELOLW\�WR�
KDYH�PRUH�DQG�GHHSHU�WHFKQLFDO�GLVFXVVLRQV�GXH�WR�WKH�EDVLF�NQRZOHGJH�JDLQHG�WKURXJK�WKH�
RQOLQH�SUH�ODE�HYHQWV��2Q�WKH�RWKHU�KDQG��VRPH�VWXGHQWV�H[SHULHQFHG�PLQRU�WHFKQLFDO�LVVXHV�
�L�H���ZLWK�WKHLU�LQWHUQHW�FRQQHFWLRQ��DQG�WKHUH�ZDV�D�ODFN�RI�D��MXVW�LQ�WLPH��RSWLRQ�IRU�DVNLQJ�
TXHVWLRQV� GXULQJ� WKH� ODE�RQ�GHPDQG� SRUWLRQ�� $GGLWLRQDOO\�� LW� KDV� SURYHQ� GLIILFXOW� WR� EXLOG� D�
³VHQVH�RI�FRPPXQLW\´�LQ�DQ�RQOLQH�VHWWLQJ��
�
&DVH���5HPRWH�RU�K\EULG�ODE��/RJLF�FRQWURO��&KDOPHUV�8QLYHUVLW\�RI�7HFKQRORJ\��
�
%RWK�WKH�RQOLQH�DQG�WKH�K\EULG�YHUVLRQV�RI�WKH�FRXUVH�ZHUH�LQWHQGHG�WR�KDYH�WKH�VDPH�OHDUQLQJ�
RXWFRPHV�DV�DQ�RQ�FDPSXV�YHUVLRQ�RI�WKH�FRXUVH��LQFOXGLQJ�WKH�DELOLW\�WR�ZRUN�LQ�D�JURXS�WR�
SODQ� DQG� H[HFXWH� D� SURMHFW�� SUHVHQW� ORJLFDO� VROXWLRQV� IRU� 3URJUDPPDEOH� /RJLF� &RQWUROOHUV�
�3/&V�� DQG� PLFURFRQWUROOHUV� �0&8V��� PDQDJH� SURJUDP� HQYLURQPHQWV� DQG� GHVLJQ� FRQWURO�
SURJUDPV�IRU�3/&V�DQG�0&8V��GHVLJQ�FRPSRQHQWV�DQG�FLUFXLW�GLDJUDPV��DQG�WURXEOHVKRRW�DQG�
YHULI\�IXQFWLRQ��+RZHYHU��LW�ZDV�GLIILFXOW�IRU�VWXGHQWV�WR�UHDFK�WKH�OHDUQLQJ�RXWFRPH�RI��UHDOL]LQJ�
HOHFWULFDO� FLUFXLWV�� LQ� WKH� RQOLQH� IRUPDW�� DV� WKH\� ZHUH� QRW� DEOH� WR� SK\VLFDOO\� FRQQHFW� WKH�
FRPSRQHQWV�WKHPVHOYHV��7KH�OHYHO�RI�WURXEOHVKRRWLQJ�ZDV�DOVR�ORZHU�LQ�WKH�RQOLQH�ODE��DV�WKH�
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WHDFKHU�KDG�SUHSDUHG�PXFK�RI�WKH�FLUFXLW�WR�PLQLPL]H�WKH�ULVN�IRU�PLVWDNHV��,Q�WHUPV�RI�JUDGHV��
WKH�QXPEHU�RI�VWXGHQWV�SDVVLQJ�WKH�FRXUVH�ZDV�VLPLODU�EHWZHHQ�WKH�UHPRWH��K\EULG�DQG�RQ�
FDPSXV�IRUPDWV��DQG�KLJKO\�GHSHQGHQW�RQ� WKHLU�SHUIRUPDQFH�DQG�SDUWLFLSDWLRQ� LQ�SUHFHGLQJ�
FRXUVHV��,Q�WHUPV�RI�VWXGHQW�DFWLYLW\��DOO�IRUPDWV�VDZ�VWXGHQWV�EHLQJ�HQJDJHG�LQ�WKHLU�SURMHFWV��
+RZHYHU��VWXGHQWV� WHQGHG�WR� ILQLVK�SURMHFWV�VRPHZKDW� ODWHU� LQ� WKH�RQOLQH� IRUPDW��DQG�WKRVH�
ZKR� VWUXJJOHG� ZLWK� SODQQLQJ� KDG� D� KDUGHU� WLPH� JHWWLQJ� VWDUWHG� DQG� QHHGHG� DGGLWLRQDO�
HQFRXUDJHPHQW��H�J��WKURXJK�WKH�ZHHNO\�SURJUHVV�UHSRUWV��2YHUDOO��VWXGHQWV�ZHUH�VDWLVILHG�ZLWK�
WKH�RQOLQH�YHUVLRQ�RI�WKH�FRXUVH�DQG�ZHUH�JODG�WR�VHH�WKHLU�SURMHFWV�ZRUNLQJ�LQ�WKH�RQOLQH�ODE��
+RZHYHU��WKH\�ZRXOG�KDYH�SUHIHUUHG�WR�EH�LQ�WKH�ODE�WR�WHVW�WKHLU�SURMHFWV�WKHPVHOYHV��,Q�WKH�
K\EULG�IRUPDW��DQ�HOHPHQW�RI�SUHSDUDWLRQV�LQ�WKH�VLPXODWRUV�ZDV�DGGHG�LQ�FRPSDULVRQ�WR�DQ�RQ�
FDPSXV�IRUPDW��7KDW�PDGH�LW�VRPHZKDW�KDUGHU�IRU�WKH�VWXGHQWV��EHFDXVH�WKH\�KDG�WR�SODQ�WKHLU�
WLPH�EHWWHU�DQG�WKH\�VRPHWLPHV�KDG�WR�WURXEOHVKRRW�WKHLU�VROXWLRQV�WZLFH��ERWK�LQ�WKH�VLPXODWRU�
DQG�LQ�WKH�ODE���
�
Teacher experience 
 
,Q�WKLV�SDUW��ZH�VXPPDUL]H�WKH�WHDFKHUV¶�SHUVSHFWLYHV�RQ�ZRUNORDG��EHQHILWV�DQG�GUDZEDFNV�RI�
WKHLU�ODE�VHVVLRQV�EDVHG�RQ�WKHLU�H[SHULHQFHV��
�
&DVH� �� 5HPRWH� OLYH� ODE�� 8VLQJ� DQG� SURJUDPPLQJ� DQ� LQGXVWULDO� URERW� �7XUNX� 8QLYHUVLW\� RI�
$SSOLHG�6FLHQFHV��
 
7KH�WHDFKHU�DVVHVVHG�WKH�FRQFHSW�RI�RQOLQH�OLYH�ODE�DV�D�PRUH�HIILFLHQW�DQG�HIIHFWLYH�ZD\�WR�
WHDFK�DQG�GHPRQVWUDWH�WKH�XVH�RI�HTXLSPHQW��EXW�DOVR�VWDWHG�WKDW�LW�UHTXLUHG�DGGLWLRQDO�HIIRUW�
FRPSDUHG�WR�WUDGLWLRQDO�ODE�ZRUN��3UHSDULQJ�DQG�UXQQLQJ�WKH�ODEV�UHTXLUHG�PRUH�ZRUN�FRPSDUHG�
WR�WUDGLWLRQDO�ODEV��RQH�WR�WZR�ZRUNGD\V�VSUHDG�RYHU�VHYHUDO�GD\V���GXH�WR�WKH�DGGLWLRQDO�VWHSV�
LQYROYHG� LQ� VHWWLQJ� XS� DQG� GHVLJQLQJ� D� GHPRQVWUDWLRQ�� EXW� DOVR� EHFDXVH� RI� WKH� ODFN� RI�
H[SHULHQFH�ZLWK�WKH�QHZ�VHWXS��5XQQLQJ�WKH�UHPRWH�OLYH�ODE�VHVVLRQ�ZDV�PRUH�VWUHVVIXO�IRU�WKH�
WHDFKHU��GXH�WR� WKH�UHTXLUHG�PXOWLWDVNLQJ�EHWZHHQ�SURJUDPPLQJ�WKH�URERW�� UXQQLQJ�TXL]]HV��
FRQWUROOLQJ�SUHVHQWDWLRQ��H[SODLQLQJ�WKH�WKHRU\�DQG�SUDFWLFH�RI�URERW�SURJUDPPLQJ��PDQDJLQJ�
WKH�GLIIHUHQW�YLGHR�VWUHDPV�DQG�DQJOHV��DQG�PRQLWRULQJ�FKDW��DOO�DW�WKH�VDPH�WLPH��)URP�WKH�
WHDFKHU¶V� SHUVSHFWLYH�� WKH� EHQHILWV� RI� RQOLQH� OLYH� ODEV� LQFOXGH� WKH� DELOLW\� WR� SURYLGH� VDIH�
GHPRQVWUDWLRQV�WR�D�ODUJH�JURXS�RI�VWXGHQWV��DV�ZHOO�DV�WKH�DELOLW\�WR�UHFRUG�DQG�DFFHVV�WKH�
FRQWHQW� ODWHU��DOORZLQJ�VWXGHQWV� WR� UHYLHZ� WKH�PDWHULDO�DW� WKHLU�RZQ�SDFH�� ,W�DOVR�DOORZV� WKH�
WHDFKHU�WR�LQWHUUXSW�WKH�H[HUFLVH�PRUH�IUHTXHQWO\�WR�DVN�FRQFHSWXDO�DQG�UHIOHFWLRQ�TXHVWLRQV�WR�
LPSURYH�WKH�OHDUQLQJ�RXWFRPH��$GGLWLRQDOO\��IRU�VRPH�VWXGHQWV��D�JXLGHG�GHPRQVWUDWLRQ�PD\�
EH� D� EHWWHU� ZD\� WR� OHDUQ� WKDQ� VHOI�GLUHFWHG� OHDUQLQJ�� +RZHYHU�� WKH\� DFNQRZOHGJHG� VRPH�
GUDZEDFNV�RI�XVLQJ�RQOLQH�ODEV��VXFK�DV�WKH�ODFN�RI�FHUWDLQ�DVSHFWV�RI�ZRUN�RU�VNLOOV�WKDW�FDQQRW�
EH�OHDUQHG�UHPRWHO\��H�J���XVLQJ�PDQXDO�PHDVXUHPHQW�WRROV���$GGLWLRQDOO\��QRW�DOO�VXEMHFWV�RU�
DSSOLFDWLRQV�DUH�ZHOO�VXLWHG�IRU�RQOLQH� ODEV��DV�YLGHR�UHFRUGLQJ�FHUWDLQ�HTXLSPHQW�RU�GLVSOD\�
WHUPLQDOV�PD\�EH�GLIILFXOW�RU�LPSUDFWLFDO��)XUWKHUPRUH��RQOLQH�ODEV�ODFN�VRFLDO�LQWHUDFWLRQ�DQG�
FDQ�QHJDWLYHO\�LPSDFW�PRWLYDWLRQ��)LQDOO\��WKH�RUJDQL]DWLRQ�RI�RQOLQH�ODEV�FDQ�EH�FRPSOH[�DQG�
UHTXLUHV�DGGLWLRQDO�ZRUN��ZKLFK�FDQ�EH�FKDOOHQJLQJ�IRU� WHDFKHUV�ZKR�DUH�XQIDPLOLDU�ZLWK�WKH�
HTXLSPHQW��VRIWZDUH��DQG�PHWKRGV��
�
&DVH���+\EULG�YLUWXDO� ODE��8VLQJ�DQG�SURJUDPPLQJ�DQ� LQGXVWULDO� URERW� �7DOOLQQ�8QLYHUVLW\�RI�
7HFKQRORJ\��
�
$FFRUGLQJ�WR�WKH�WHDFKHU��WKH�VKLIW�WR�UHPRWH�ODERUDWRU\�ZRUN�UHTXLUHG�VRPH�DGMXVWPHQWV�WR�WKH�
WUDGLWLRQDO� ZRUNORDG� DQG�PHWKRGV�� EXW� LW� DOVR� SURYLGHG� QHZ� RSSRUWXQLWLHV� IRU� IOH[LELOLW\� DQG�
DFFHVVLELOLW\� IRU�VWXGHQWV��7KH� WHDFKHU� UHSRUWHG� WKDW� WKH�ZRUNORDG�SULRU� WR� WKH� ODE�ZRUN�KDV�
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LQFUHDVHG�VOLJKWO\��ZLWK�DQ�DGGLWLRQDO�����KRXUV�UHTXLUHG�IRU�GRLQJ�WKH�ODE�ZRUN��DV�ZHOO�DV�D�
PD[LPXP�RI����PLQXWHV�WR�ZDWFK�ODWH�UHVSRQGHUV¶�ODE�ZRUN�UHVXOWV��'XULQJ�WKH�ODE�ZRUN��WKH�
WHDFKHU�VSHQW�WLPH�WHVWLQJ�EURDGFDVWLQJ�RSWLRQV�DQG�GLIIHUHQW�HTXLSPHQW��SUHSDULQJ�VOLGH�VKRZV��
DQG�ZRUNLQJ�ZLWK� WKH� ODE�ZRUN� LWVHOI��'HVSLWH� WKH� LQFUHDVHG�ZRUNORDG�� WKH� WHDFKHU� UHSRUWHG�
VHYHUDO�EHQHILWV��D�PDMRU�RQH�EHLQJ�WKH�IOH[LELOLW\�LW�SURYLGHV�WR�VWXGHQWV��7KH\�FDQ�DWWHQG�WKH�
ODE�ZRUN�RQOLQH�IURP�DQ\ZKHUH�WKH\�DUH��DOORZLQJ�WKHP�WR�FRQWLQXH�WKHLU�HGXFDWLRQ�HYHQ�ZKHQ�
WKH\�FDQQRW�SK\VLFDOO\�FRPH�WR�WKH�XQLYHUVLW\��$GGLWLRQDOO\��WKH�WHDFKHU�ZDV�DEOH�WR�UHFRUG�WKH�
ODE�ZRUN��ZKLFK�DOORZV�VWXGHQWV�WR�UHYLVLW�WKLQJV�ZKHQ�WKH\�KDYH�IRUJRWWHQ�VRPHWKLQJ��7KHUH�
ZHUH�DOVR�GUDZEDFNV�DQG�FKDOOHQJHV��7KH�WHDFKHU�UHSRUWHG�WKDW�LW�FDQ�EH�GLIILFXOW�WR�NQRZ�LI�WKH�
UHFRUGLQJ�ZDV�VZLWFKHG�RQ�RU�QRW��DQG�LI�WKH�FRUUHFW�SDUW�RI�WKH�ODE�ZRUN�LV�EHLQJ�VWUHDPHG��
$GGLWLRQDOO\��WKHUH�LV�D�ULVN�RI�QRW�KHDULQJ�TXHVWLRQV�IURP�RQOLQH�VWXGHQWV�ZKHQ�KHOSLQJ�VWXGHQWV�
LQ�WKH�FODVV��DQG�QRW�EHLQJ�FORVH�HQRXJK�WR�WKH�PLFURSKRQH�WR�EH�KHDUG�E\�RQOLQH�VWXGHQWV��
)XUWKHUPRUH��WKH�WHDFKHU�PD\�IRUJHW�WR�UHSHDW�TXHVWLRQV�DVNHG�LQ�WKH�FODVV�RU�RQ�WKH�RQOLQH�
SODWIRUP��OHDGLQJ�WR�FRQIXVLRQ�IRU�RQOLQH�VWXGHQWV��+RZHYHU��ZLWK�WKH�SURSHU�SUHSDUDWLRQ�DQG�
UHVRXUFHV�� WKHVH� FKDOOHQJHV� FDQ� EH� RYHUFRPH� WR� FUHDWH� D� VXFFHVVIXO� UHPRWH� ODERUDWRU\�
H[SHULHQFH�IRU�VWXGHQWV�DQG�WHDFKHUV�DOLNH��
�
&DVH���+\EULG�ODE��,QWURGXFWLRQ�WR�PDQXDO�ZHOGLQJ��+$:�+DPEXUJ�  
�
7KH� UHPRWH� OLYH� ODERUDWRU\�VHWXS�ZDV�DVVHVVHG� WR�KDYH�ERWK�EHQHILWV�DQG�GUDZEDFNV��7KH�
WHDFKHU�VWUHVVHG� WKH�PRUH�HIILFLHQW�DQG�HIIHFWLYH�ZD\� WR� WHDFK�DQG�GHPRQVWUDWH� WKH�XVH�RI�
HTXLSPHQW�� EXW� DOVR� SRLQWHG� WRZDUG� WKH� DGGLWLRQDO� ZRUN� DQG� FKDOOHQJHV� UHJDUGLQJ�
FRPPXQLFDWLRQ�DQG�IHHGEDFN��5HJDUGLQJ�WKH�ZRUNORDG��WKH�WHDFKHU�UHSRUWHG�WKDW�DOWKRXJK�WKH�
WRWDO�QXPEHU�RI� ODE�DSSRLQWPHQWV�PD\�KDYH�EHHQ�UHGXFHG��PRUH�SUHSDUDWRU\�DQG�IROORZ�XS�
ZRUN�ZDV�UHTXLUHG�WR�HQVXUH�DQG�LPSURYH�WKH�TXDOLW\�RI�WKH�ODEV��7KLV�LQFOXGHG�WKH�WLPH�VSHQW�
VFULSWLQJ��ILOPLQJ��HGLWLQJ��DQG�WUDQVODWLQJ�ODE�RQ�GHPDQG�YLGHRV��DV�ZHOO�DV�VFULSWLQJ�DQG�VHWWLQJ�
XS�RQOLQH�ODE�HYHQWV��+RZHYHU��WKH�WHDFKHU�QRWHG�WKDW�WKH�WRWDO�ZRUNORDG�SHU�ODE�UHPDLQV�WKH�
VDPH��ZLWK�WKH�PDMRULW\�RI�WKH�DGGLWLRQDO�ZRUN�EHLQJ�VKLIWHG�IURP�SUHSDULQJ�IRU�LQGLYLGXDO�ODE�
HYHQWV�WR�SUHSDULQJ�IRU�GLJLWDO�DQG�RQOLQH�DOWHUQDWLYHV��1XPHURXV�EHQHILWV�RI�WKLV�QHZ�ODE�VHWXS�
ZHUH�PHQWLRQHG��0RUH�VWXGHQWV�ZHUH�DEOH�WR�DWWHQG�ODE�HYHQWV�ZKLOH�PDLQWDLQLQJ�D�KLJK�OHYHO�
RI� TXDOLW\�� DQG� WKHUH� ZDV� D� KLJKHU� OHYHO� RI� WHDFKLQJ� TXDOLW\� IRU� HDFK� LQGLYLGXDO� VWXGHQW��
$GGLWLRQDOO\��WKH�IXUWKHU�TXDOLILFDWLRQ�RI�HPSOR\HHV�LQ�WKH�DUHDV�RI�GLJLWL]DWLRQ�DQG�WHDFKLQJ�ZDV�
SURPRWHG��DQG�D�QHZ�WHFKQLFDO�LQIUDVWUXFWXUH��VXFK�DV�D�FRPSXWHU�VXSSRUWHG��YLGHR�DQG�VRXQG�
HTXLSSHG�ZHOGLQJ�VWDWLRQ��ZDV�GHYHORSHG��7KH� WHDFKHU�DOVR�QRWHG� WKDW�VWDII�FDQ�QRZ�IRFXV�
PRUH�RQ�WHDFKLQJ�DQG�OHVV�RQ�UHSHDWLQJ�ODE�HYHQWV�PXOWLSOH�WLPHV��+RZHYHU��WKHUH�ZHUH�DOVR�
GUDZEDFNV�WR�WKLV�QHZ�VHWXS��7KH�WHDFKHU�QRWHV�WKDW�FRPPXQLFDWLQJ�ZLWK�UHVHUYHG�VWXGHQWV�
FDQ�EH�PRUH�GLIILFXOW�GXH�WR�WKH�LQGLUHFW�FRPPXQLFDWLRQ�WKDW�WDNHV�SODFH�RQOLQH��$GGLWLRQDOO\��
WKHUH�LV�QR�GLUHFW�IHHGEDFN�IURP�VWXGHQWV�WR�WKH�WHDFKHU�WKURXJK�IDFLDO�H[SUHVVLRQV�RU�RWKHU�
QRQYHUEDO�FXHV��7KH�WHDFKHU�DOVR�PHQWLRQHG�WKDW�PRGHUDWLRQ�DQG�WHDFKLQJ�FDQ�EH�XQIDPLOLDU�
DW�ILUVW��DV�VSHDNLQJ�WR�D�EODQN�VFUHHQ�UDWKHU�WKDQ�VSHDNLQJ�GLUHFWO\�WR�VWXGHQWV�LQ�SHUVRQ�FDQ�
WDNH�VRPH�JHWWLQJ�XVHG�WR��7KHUH�LV�DOVR�DQ�HOHPHQW�RI�LQGLUHFW�LQYROYHPHQW�LQ�WKH�ODE�WKURXJK�
RQOLQH�WRROV��$OWRJHWKHU�WKH�WHDFKHU�FRQFOXGHG�WKDW�LW�LV�LPSRUWDQW�WR�FRQVLGHU�WKH�SURV�DQG�FRQV�
EHIRUH�LPSOHPHQWLQJ�D�VLPLODU�VHWXS�LQ�RWKHU�HGXFDWLRQDO�VHWWLQJV��
�
&DVH���5HPRWH�RU�K\EULG�ODE��/RJLF�FRQWURO��&KDOPHUV�8QLYHUVLW\�RI�7HFKQRORJ\��
�
2YHUDOO�� WHDFKHUV� UHSRUWHG� WKDW� WKH� KDUGZDUH� DQG� VRIWZDUH� XVHG� LQ� WKH� RQOLQH� DQG� K\EULG�
IRUPDWV� IXQFWLRQHG�ZHOO� DQG� VXSSRUWHG� VWXGHQW� OHDUQLQJ�� DV�ZHOO� DV� VWXGHQW�WR�VWXGHQW� DQG�
VWXGHQW�WHDFKHU�LQWHUDFWLRQ��,Q�WKH�RQOLQH�IRUPDW��WKH�WHDFKHU�ZRUNORDG�LQFUHDVHG�LQ�ERWK�WKH�
SUHSDUDWLRQ�DQG�H[HFXWLRQ�RI�ODE�VHVVLRQV�PRVWO\�GXH�WR�WKH�ZHHNO\�UHSRUWV�DQG�WKH�WHVWV�WKDW�
ZHUH�FRQGXFWHG�LQ�JURXSV�RI�WZR��7KHVH�DGGLWLRQDO�WDVNV�DGGHG�DQ�H[WUD���KRXUV�RI�ZRUN�WR�WKH�
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WHDFKHU
V�ZRUNORDG��,W�ZDV�QRWHG�WKDW�WKH�RQOLQH�FRQVXOWDWLRQ�VHVVLRQV�ZHUH�HIIHFWLYH�LQ�WKDW�
WKH\�DOORZHG�WR�PHHW�DQG�JXLGH�PRUH�VWXGHQWV�LQ�DQ�RQOLQH�VHVVLRQ�WKDQ�LQ�D�ODE�VHVVLRQ�DQG�
WKXV�ZHUH�D�ZD\�WR�UHGXFH�WHDFKHU�ZRUNORDG��7KH�K\EULG�IRUPDW�XVHG�VRPH�H[WUD�WHDFKHU�WLPH�
LQ�WKH�ILUVW�VHWXS�RI�VLPXODWLRQ�WDVNV�DQG�DVVLJQPHQWV��+RZHYHU��RQFH�WKDW�LV�GRQH��WKHUH�DUH�
OHVV�ODE�VHVVLRQV�FRPSDUHG�WR�DQ�RQ�FDPSXV�FRXUVH�DQG�WKH�WHDFKHU�FDQ�PHHW�PRUH�VWXGHQWV�
LQ� WKH� RQOLQH� FRQVXOWDWLRQV�� 7KXV�� WKH� K\EULG� IRUPDW� LV� PRUH� HIILFLHQW� LQ� WHDFKHU� ZRUNORDG��
'HVSLWH�WKH�LQFUHDVHG�ZRUNORDG��WKHUH�ZHUH�VHYHUDO�EHQHILWV�WR�WKH�SXUH�RQOLQH�ODE�VHWXS��2QH�
RI�WKH�ELJJHVW�DGYDQWDJHV�ZDV�WKDW�VWXGHQWV�FRXOG�WHVW�WKHLU�VROXWLRQV�DQG�VHH�WKHP�ZRUN�LQ�
UHDO�HTXLSPHQW��UDWKHU�WKDQ�MXVW�LQ�VLPXODWLRQV��7KH�H[SHULHQFH�ZKHUH�WKH\�VDZ�WKHLU�FRQFHSW�
ZRUN� SURYLGHG� D� YDOXDEOH� OHDUQLQJ� RSSRUWXQLW\� IRU� VWXGHQWV� DQG� DOORZHG� WKHP� WR� EHWWHU�
XQGHUVWDQG� WKH� FRQFHSWV� WKH\� ZHUH� OHDUQLQJ�� 7KHUH� ZHUH� DOVR� VHYHUDO� GUDZEDFNV� DQG�
FKDOOHQJHV�� 2QH� RI� WKH�PRVW� VLJQLILFDQW� FKDOOHQJHV� IDFHG� ZDV� KHOSLQJ� VWXGHQWV� ZKR� ZHUH�
VWUXJJOLQJ�WR�NHHS�XS�DV�LQ�SDUWLFXODU�TXLHWHU�DQG�OHVV�PRWLYDWHG�VWXGHQWV�ZHUH�IRXQG�WR�EH�OHVV�
OLNHO\�WR�DWWHQG�FRQVXOWDWLRQ�VHVVLRQV�DQG�FRPSOHWH�WKHLU�SURMHFWV�RQ�WLPH��7HDFKHUV�UHSRUWHG�
WKDW�LW�ZDV�HDVLHU�WR�PRWLYDWH�WKHVH�VWXGHQWV�LQ�D�WUDGLWLRQDO�ODE�VHWWLQJ��$GGLWLRQDOO\��IXQFWLRQ�
WHVWV�ZHUH�DQ�LPSRUWDQW�DVSHFW�RI�WKH�DVVHVVPHQW�LQ�WKH�FRXUVH��DQG�ZHUH�DOVR�WKH�RQO\�WLPH�
VWXGHQWV� FRXOG� XVH� SK\VLFDO� KDUGZDUH�� +RZHYHU�� LW� ZDV� VRPHWLPHV� GLIILFXOW� WR� GLIIHUHQWLDWH�
EHWZHHQ�KHOSLQJ�DQG�DVVHVVLQJ�VWXGHQWV¶�NQRZOHGJH�LQ�WKH�UHPRWH�WHVWLQJ�VHVVLRQV��ZKLFK�FDQ�
OHDG� WR�FRQIXVLRQ�� ,W�ZDV�PRUH�GLIILFXOW� WR�NHHS� WUDFN�RI� LQGLYLGXDO�VWXGHQW�SURJUHVV�ZLWKLQ�D�
JURXS�LQ�WKH�RQOLQH�IRUPDW��7KXV��ZULWWHQ�WHVWV�DQG�RUDO�GLVFXVVLRQV�DUH�LPSRUWDQW�LQ�RQOLQH�DQG�
K\EULG�IRUPDWV�WR�GHWHUPLQH�LQGLYLGXDO�JUDGHV��
�
�
DISCUSSION 
 
7KLV�VWXG\�ZDV�VHW�RXW�WR�SUHVHQW�DQG�FRPSDUH�IRXU�FDVHV�UHSUHVHQWLQJ�GLIIHUHQW�IRUPV�RI�RQOLQH�
DQG�K\EULG� ODE�VHWXSV�LQ�HQJLQHHULQJ�HGXFDWLRQ�XVLQJ�WHDFKHU�UHIOHFWLRQV�DV�HPSLULFDO�EDVH��
2QO\�WKH�ILUVW�FDVH�UHSUHVHQWV�D�SXUH�UHPRWH�RQOLQH�ODE��ZKLOH�WKH�RWKHU�WKUHH�DUH�GLIIHUHQW�IRUPV�
RI�K\EULG�VHWXSV��7KH�FRPSDUDWLYH�DQDO\VLV�RI�WKH�IRXU�FDVHV�KLJKOLJKWV�GLIIHUHQW�SHUVSHFWLYHV�
RI�WKH�WHDFKHUV�DERXW�KRZ�WKHLU�ZRUNORDG��QHFHVVDU\�HTXLSPHQW��EHQHILWV�DQG�ULVN�DV�ZHOO�DV�
VWXGHQW�OHDUQLQJ�FKDQJH�ZKHQ�VKLIWLQJ�IURP�WUDGLWLRQDO�ODEV�WR�RQOLQH�RU�K\EULG�ODE�VHVVLRQV��,W�
VKRXOG�EH�QRWHG�WKDW�XQOLNH�SUHYLRXV�UHVHDUFK��WKH�VKLIW�WR�D�SXUH�RQOLQH�IRUPDW�DQG�D�K\EULG�
IRUPDW� KDV� EHHQ� SURPSWHG� E\� WKH� &RYLG���� SDQGHPLF� LQ� PRVW� RI� WKH� FDVHV�� ZKLFK� PD\�
VLJQLILFDQWO\�LPSDFW�WKH�GHOLYHU\�DQG�VWXGHQW�H[SHULHQFHV�LQ�ODE�VHWWLQJV��*DPDJH�HW�DO����������
$V�VXFK��WKH�HIIHFWV�RI�WKH�SDQGHPLF�DQG�FKDQJHV�LQ�WHDFKLQJ�VWDII�KDYH�EHHQ�LQFOXGHG�LQ�RXU�
UHVXOWV�� WKRXJK�ZH�KDYH�DWWHPSWHG�WR�UHPRYH�WKHVH�LQIOXHQFHV�DV�PXFK�DV�SRVVLEOH�IRU�WKH�
VDNH�RI�FRPSDULVRQ��+RZHYHU��VRPH�UHVLGXDO�HIIHFWV�PD\�UHPDLQ��
�
$OO� WHDFKHUV� UHSRUWHG� DGGLWLRQDO� HIIRUW� UHTXLUHG� LQ� WKH� SUHSDUDWLRQ� SKDVH� RI� WKH� ODE� VHWXSV�
WKRXJK�WKRVH�FRXOG�SDUWO\�EH�FRPSHQVDWHG�WKURXJK�WKH�RSSRUWXQLW\�WR�HQJDJH�D�ODUJHU�JURXS�
RI� VWXGHQWV� LQ� DFWLYLWLHV� FRPSDUHG� WR� WKH� WUDGLWLRQDO� DFWLYLWLHV�� $V� WHDFKHUV� EHFRPH� PRUH�
H[SHULHQFHG�ZLWK�WKH�QHZ�ODE�VHWXS��KLJKHU�HIIHFWLYHQHVV�LQ�WKH�SUHSDUDWLRQ�PLJKW�DOVR�UHGXFH�
ZRUNORDG�LQ�WKH�IXWXUH��'XULQJ�WKH�VHVVLRQ��WHDFKHUV�ZHUH�DOVR�SDUWO\�VWUXJJOLQJ�ZLWK�DGGLWLRQDO�
HIIRUW� UHTXLUHPHQWV� LQ�RQOLQH�DQG�EOHQGHG�VHWXSV��VXFK�DV� WKH�QHHG� WR�EH�PXOWLWDVNLQJ�� WKH�
DGGLWLRQDO� HIIRUW� RI� HQJDJLQJ� RQOLQH� DQG� FDPSXV� VWXGHQWV� DW� WKH� VDPH� WLPH�� DV� ZHOO� DV�
GLIILFXOWLHV�UHJDUGLQJ�VWXGHQW�DVVHVVPHQW���
�
,Q�WHUPV�RI�OHDUQLQJ�RXWFRPHV��WKH�FDVHV�VKRZ�WKDW�RQOLQH�DQG�EOHQGHG�ODERUDWRU\�VHWXSV�FDQ�
DFKLHYH� VLPLODU� UHVXOWV� WKDW� LQ� VSHFLILF� FRPELQDWLRQV� RI� OHDUQLQJ� DFWLYLWLHV� FDQ� HYHQ� IRVWHU�
GHHSHU� OHDUQLQJ�DV�IRXQG�LQ�FDVH����7KH�FRPSDULVRQ�LQGLFDWHV�EHWWHU� OHDUQLQJ�RXWFRPHV�IRU�
EOHQGHG� VHW�XSV�� LQ�ZKLFK� WKH� EHQHILWV� RI� RQOLQH� OHDUQLQJ� FDQ� EH� HIIHFWLYHO\� FRPELQHG�ZLWK�
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KDQGV�RQ�HOHPHQWV��ZKLOH�SXUH�RQOLQH�ODE�H[HUFLVHV�DUH�SRWHQWLDOO\�QRW�DV�HIIHFWLYH�DV�LQGLFDWHG�
E\� WKH� UHVXOWV� IURP� WKH� UHPRWH� OLYH� ODE� FDVH� �� DQG� WKH� RQOLQH� SDUWLFLSDQWV� IURP� FDVH� ���
1HYHUWKHOHVV��VWXGHQWV�JHQHUDOO\�UHSRUWHG�KLJK�OHYHOV�RI�VDWLVIDFWLRQ��DSSUHFLDWLQJ�WKH�IOH[LELOLW\�
DQG�DGDSWDELOLW\�RI� WKH� OHDUQLQJ�HQYLURQPHQWV�� ,Q�VXP�� WKRVH� UHVXOWV�FRQILUP�HDUOLHU�VWXGLHV�
VXJJHVWLQJ�WKDW�VWXGHQWV�DFKLHYHG�VLPLODU�WKURXJKSXWV�LQ�RQOLQH��K\EULG�DQG�WUDGLWLRQDO�OHDUQLQJ�
HQYLURQPHQWV� �H�J��� %ULQVRQ�� ������ (QQHNLQJ� HW� DO��� ������ DQG� H[SUHVVHG� KLJK� OHYHOV� RI�
VDWLVIDFWLRQ�LQ�HDFK�IRUPDW��3RVW�HW�DO���������&RUWHU�HW�DO���������7KH\�DOVR�PLUURU�JOREDO�WUHQGV�
RI� OHDGLQJ� HQJLQHHULQJ� HGXFDWLRQ� LQVWLWXWLRQV� WRZDUGV� ³VWXGHQW�FHQWHUHG� OHDUQLQJ� WR� ODUJH�
VWXGHQW�FRKRUWV�WKURXJK�D�EOHQG�RI�RII�FDPSXV�SHUVRQDOL]HG�RQOLQH�OHDUQLQJ�DQG�RQ�FDPSXV�
KDQGV�RQ�H[SHULHQWLDO�OHDUQLQJ´��*UDKDP������������VHH�DOVR�*UDKDP��������
�
7HDFKHUV� UHSRUWHG� LQFUHDVHG�SRVVLELOLWLHV� IRU�DFWLYH� OHDUQLQJ�DQG�KLJKOLJKWHG�DGYDQWDJHV�RI�
RQOLQH�OHDUQLQJ�HQYLURQPHQWV�RYHU�WUDGLWLRQDO�ODERUDWRULHV�VXFK�DV�WHDFKLQJ�RU�GHPRQVWUDWLQJ�
VLQJOH� HTXLSPHQW� XVH� WR� ODUJH� VWXGHQW� JURXSV�� 2Q� WKH� RWKHU� KDQG�� WKH\� DOVR� FRQVLVWHQWO\�
UHSRUWHG�SUREOHPV�WR�HQJDJH�ZLWK�RQOLQH�VWXGHQWV�DQG�D�ODFN�RI�VSRQWDQHRXV�GLVFXVVLRQ��7KXV��
WKH�LPSRUWDQFH�IRU�H[SOLFLW� LQWHUDFWLYH�HOHPHQWV�VXFK�DV�LQWHUDFWLYH�HOHPHQWV�VXFK�DV�RQOLQH�
SROOV� DQG� TXL]]HV� ZDV� VWUHVVHG�� $OO� WHDFKHUV� PHQWLRQHG� WKH� LQFUHDVHG� DFFHVVLELOLW\� DQG�
IOH[LELOLW\�RI�RQOLQH�DQG�EOHQGHG�ODEV�DV�D�PDLQ�EHQHILW�WRJHWKHU�ZLWK�WKH�DELOLW\�WR�SURYLGH�VDIH�
GHPRQVWUDWLRQV�WR�D�ODUJH�JURXS�RI�VWXGHQWV��+RZHYHU��WKH�VWUXJJOH�WR�HQJDJH�RQOLQH�VWXGHQWV�
DOVR� LV� DQ� LQGLFDWRU� IRU� KLJKHU� GHPDQGV� RQ� VWXGHQWV¶� DELOLW\� WR� UHJXODWH� DQG� RUJDQL]H� WKHLU�
OHDUQLQJ��6W|KU�HW�DO����������)XUWKHU��RQOLQH�ODEV�DOVR�ODFN�FHUWDLQ�DVSHFWV�RI�ZRUN�RU�VNLOOV�WKDW�
FDQQRW� EH� OHDUQHG� UHPRWHO\�� UHLWHUDWLQJ� WKH� VXSHULRULW\� RI� EOHQGHG� ODEV� RYHU� SXUH� RQOLQH�
VROXWLRQV��VHH�DOVR�2OHVHQ�HW�DO����������
�
�
DESIGN GUIDELINES 
�
$OWRJHWKHU��WKH�DQDO\VLV�VKRZV�WKDW�WKH�VKLIW�WR�UHPRWH�DQG�K\EULG�ODE�VHVVLRQV�UHTXLUH�FDUHIXOO\�
FRQVLGHUHG�DGMXVWPHQWV�LQ�WKH�OHDUQLQJ�GHVLJQ��VHH�DOVR�H�J���3RWNRQMDN�HW�DO���������UHVXOWLQJ�
LQ�PRUH�ZRUN�IRU�WKH�WHDFKHUV��,Q�DOO�IRXU�FDVHV��LW�LV�QRWHG�WKDW�WKH�LPSOHPHQWDWLRQ�RI�RQOLQH�
DQG�K\EULG�ODE�IRUPDWV�SRVHV�QHZ�FKDOOHQJHV�IRU�WHDFKHUV�DQG�VWXGHQWV��DQG�LW�LV�LPSRUWDQW�WR�
FDUHIXOO\�GHVLJQ�DQG�H[HFXWH�WKHVH�VHVVLRQV�WR�PD[LPL]H�WKHLU�HIIHFWLYHQHVV��:H�FRQFOXGH�WKLV�
SDSHU�ZLWK�D�QXPEHU�RI�GHVLJQ�JXLGHOLQHV�EDVHG�RQ�WKH�WHDFKHU�LQSXW�IURP�WKH�IRXU�FDVHV��
�
$OO� IRXU� FDVHV� UHFRPPHQG� XVLQJ� JRRG� KDUGZDUH� DQG� LQYHVWLQJ� LQ� QHFHVVDU\� HTXLSPHQW� WR�
HQVXUH�D�VPRRWK�DQG�HIIHFWLYH�RQOLQH�ODE�H[SHULHQFH��&DVH���HPSKDVL]HV�WKH�LPSRUWDQFH�RI�
PDNLQJ� WKH� ODE�ZRUN� LQWHUDFWLYH�E\�SRVLQJ�TXHVWLRQV�DQG�HQFRXUDJLQJ�VWXGHQWV� WR�SURSRVH�
VROXWLRQV��&DVH��� UHFRPPHQGV�GHVLJQLQJ� WKH�VHVVLRQ� WR�SULRULWL]H�VWXGHQW�SDUWLFLSDWLRQ�DQG�
LQWHUDFWLRQ�� ,W� VXJJHVWV� D� YDULHW\� RI� VWUDWHJLHV� WR� HQKDQFH� SDUWLFLSDWLRQ�� VXFK� DV� SURYLGLQJ�
SUHOLPLQDU\� OHDUQLQJ� DVVLJQPHQWV�� LQFRUSRUDWLQJ� SDXVHV� IRU� GLVFXVVLRQ�� XVLQJ� TXL]]HV�� DQG�
DVVLJQLQJ�JURXS�WDVNV��,W�DOVR�UHFRPPHQGV�HQOLVWLQJ�WKH�DVVLVWDQFH�RI�D�FROOHDJXH�WR�PDQDJH�
WKH�SUHVHQWDWLRQ�DQG�FKDW�DQG�HYDOXDWLQJ�WKH�SRVVLELOLW\�RI�HTXLSSLQJ�WKH�ODE�VSDFH�ZLWK�DXGLR�
YLVXDO� �$9��HTXLSPHQW� IRU� UHPRWH� OHDUQLQJ�VHVVLRQV��&DVH���HPSKDVL]HV� WKH� LPSRUWDQFH�RI�
IDPLOLDUL]DWLRQ� ZLWK� PXOWLPHGLD� LQIUDVWUXFWXUH�� LQYHVWPHQW� LQ� KDUGZDUH�� GHYHORSPHQW� RI�
VWUHDPLQJ�URXWLQHV��DQG�H[WHQVLYH�SUHSDUDWLRQ��)XUWKHU�� LW�KLJKOLJKWV� WKH� LPSRUWDQFH�RI�JRRG�
KDUGZDUH��PRGHUDWLRQ��DQG�WDLORULQJ�FRQFHSWV�DQG�VFULSWLQJ�WR�VSHFLILF�ODEV�DQG�ODE�WRSLFV��&DVH�
��UHFRPPHQGV�ILQGLQJ�VLPXODWRUV�WKDW�ZRUN�IRU�WHVWLQJ�SURMHFW�UHVXOWV�DQG�PHHWLQJ�ZLWK�VWXGHQWV�
WR� DVVHVV� LQGLYLGXDO� SHUIRUPDQFH�� $OO� IRXU� FDVHV� DOVR� UHFRPPHQG� IDPLOLDUL]DWLRQ� ZLWK�
PXOWLPHGLD� LQIUDVWUXFWXUH� DQG� WKH� GHYHORSPHQW� RI� VWUHDPLQJ� URXWLQHV� DV� LPSRUWDQW� IRU� WKH�
VXFFHVV�RI�WKH�RQOLQH�ODE��$�OLVW�RI�WKH�GHVLJQ�UHFRPPHQGDWLRQV�FDQ�EH�IRXQG�LQ�7DEOH����
�
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7DEOH����*XLGHOLQHV��,PSOHPHQWLQJ�D�RQOLQH�RU�EOHQGHG�ODE�VHW�XS�
�

Guidelines: Implementing a online or blended lab set-up 

Ɣ� 8WLOL]H�EHVW�SUDFWLFHV�DQG�SURYHQ�HTXLSPHQW�WKDW�DOLJQ�ZLWK�\RXU�VSHFLILF�UHTXLUHPHQWV�DQG�QHHGV��

Ɣ� 3ULRULWL]H�VWXGHQW�SDUWLFLSDWLRQ�DQG�LQWHUDFWLRQ��H[SHULPHQWLQJ�ZLWK�ZD\V�WR�LPSURYH�HQJDJHPHQW��

Ɣ� $VVLJQ�SUHSDUDWRU\�OHDUQLQJ�WDVNV�WR�SUHSDUH�VWXGHQWV�IRU�WKH�VHVVLRQ��

Ɣ� ,QFRUSRUDWH� EUHDNV� EHWZHHQ� WRSLFV� WR� DOORZ� IRU� GLVFXVVLRQ�� WDNLQJ� LQWR� DFFRXQW� WKH� SRWHQWLDO�
GHOD\V�RI�YLGHR�PHHWLQJ�DSSV��

Ɣ� 8WLOL]H�RQOLQH�SROOV�DQG�TXL]]HV��DQG�JURXS�GLVFXVVLRQ�RU�ZULWLQJ�WDVNV�GXULQJ�WKH�VHVVLRQ��

Ɣ� 3URYLGH�VWXGHQWV�ZLWK�RSSRUWXQLWLHV�WR�GLUHFW� WKH�FRXUVH�RI� WKH�GHPRQVWUDWLRQ�DQG�WR�WHVW� WKHLU�
RZQ�K\SRWKHVHV��

Ɣ� $VN�TXHVWLRQV�GLUHFWO\�WR�VWXGHQWV�

Ɣ� &RQVLGHU� DVVLJQLQJ�D� UHSRUWLQJ�DVVLJQPHQW�DQG� LQVWUXFWLQJ� VWXGHQWV� WR� WDNH�QRWHV�GXULQJ� WKH�
VHVVLRQ��

Ɣ� 8WLOL]H�DQ�DVVLVWDQW�WR�PDQDJH�WKH�SUHVHQWDWLRQ��YLGHR�VWUHDPV��DQG�FKDW�GXULQJ�WKH�VHVVLRQ�WR�
DOORZ�WKH�WHDFKHU�WR�IRFXV�RQ�WHDFKLQJ��

Ɣ� ,QYHVW� LQ� GHGLFDWHG� $9� HTXLSPHQW� IRU� UHPRWH� OHDUQLQJ� VHVVLRQV� VXFK� DV� PXOWLSOH� PRYDEOH�
FDPHUDV��WULSRGV��PLFURSKRQHV��DQG�SUH�FRQILJXUHG�FRPSXWHUV�ZLWK�VRIWZDUH��

Ɣ� $OORZ�IRU�DPSOH�WHDFKHU�SUHSDUDWLRQ�WLPH��LQFOXGLQJ�PXOWLSOH�WHVW�UXQV�WR�IDPLOLDUL]H�\RXUVHOI�ZLWK�
WKH�QHZ�VHWXS��

Ɣ� %H�PLQGIXO�WKDW�WKHUH�LV�QR�RQH�VL]H�ILWV�DOO�VROXWLRQ�DQG�HDFK�ODE�HYHQW�DQG�WRSLF�PD\�UHTXLUH�LWV�
RZQ�XQLTXH�VHWXS��

Ɣ� 0HHW�ZLWK�VWXGHQWV�WR�DVVHVV�LQGLYLGXDO�SHUIRUPDQFH�

�
�
CONCLUSIONS AND FUTURE WORK 
 
,Q�FRQFOXVLRQ��WKLV�VWXG\�DLPHG�WR�SUHVHQW�DQG�FRPSDUH�IRXU�FDVHV�RI�GLIIHUHQW�IRUPV�RI�RQOLQH�
DQG�K\EULG�ODE�VHWXSV�LQ�HQJLQHHULQJ�HGXFDWLRQ��XVLQJ�WHDFKHU�UHIOHFWLRQV�DV�WKH�HPSLULFDO�EDVH��
7KH�ILQGLQJV�RI�WKH�VWXG\�LQGLFDWH�WKDW�ZKLOH�RQOLQH�DQG�EOHQGHG�ODERUDWRU\�VHWXSV�FDQ�DFKLHYH�
VLPLODU� UHVXOWV� WR� WUDGLWLRQDO� ODEV��EOHQGHG�RU�K\EULG� VHWXSV�VHHP� WR�SURYLGH�EHWWHU� OHDUQLQJ�
RXWFRPHV��$GGLWLRQDOO\��LW�ZDV�IRXQG�WKDW�WKH�LPSOHPHQWDWLRQ�RI�RQOLQH�DQG�K\EULG�ODE�IRUPDWV�
SRVHV�QHZ�FKDOOHQJHV�IRU�WHDFKHUV�DQG�VWXGHQWV��DQG�LW� LV�LPSRUWDQW�WR�FDUHIXOO\�GHVLJQ�DQG�
H[HFXWH�WKHVH�VHVVLRQV�WR�PD[LPL]H�WKHLU�HIIHFWLYHQHVV��&RQVLGHULQJ�WKHVH�ILQGLQJV��WKH�VWXG\�
SURYLGHV� D� QXPEHU� RI� GHVLJQ� JXLGHOLQHV� EDVHG� RQ� WKH� WHDFKHU� LQSXW� IURP� WKH� IRXU� FDVHV��
LQFOXGLQJ� WKH� XVH� RI� JRRG� KDUGZDUH� DQG� LQYHVWPHQW� LQ� QHFHVVDU\� HTXLSPHQW�� WKH� XVH� RI�
LQWHUDFWLYH�HOHPHQWV�VXFK�DV�RQOLQH�SROOV�DQG�TXL]]HV��DQG�WKH�QHHG�IRU�H[SOLFLW�VWUDWHJLHV�WR�
HQJDJH�RQOLQH�VWXGHQWV��)XUWKHU�FRPSDUDWLYH�UHVHDUFK�LV�QHHGHG�WR�JDLQ�PRUH�LQVLJKW�LQWR�WKH�
DUHD��VXFK�DV�PHWD�VWXGLHV�DQG�FRPSDULVRQV�RI�PXOWLSOH�VLQJOH�FDVH�VWXGLHV�WR�YDOLGDWH�WKH�
WUDQVIHUDELOLW\�RI�RXU�JXLGHOLQHV�WR�RWKHU�SURJUDPV�DQG�ODE�FRQWH[WV��
 

�
���



3URFHHGLQJV�RI�WKH���WK�,QWHUQDWLRQDO�&',2�&RQIHUHQFH��KRVWHG�E\�1718��7URQGKHLP��1RUZD\��-XQH���������������

FINANCIAL SUPPORT ACKNOWLEDGEMENTS 
 
7KH�ZRUN�ZDV�IXQGHG�E\�WKH�(XURSHDQ�8QLRQ�(UDVPXV��SURJUDPPH��JUDQW�QXPEHU���������
'(���.$����+(���������7KLV�LV�JUDWHIXOO\�DFNQRZOHGJHG��
��
�
REFERENCES 
�
%ULQVRQ��-��5����������/HDUQLQJ�2XWFRPH�$FKLHYHPHQW�LQ�1RQ�WUDGLWLRQDO��9LUWXDO�DQG�5HPRWH��YHUVXV�
7UDGLWLRQDO��+DQGV�RQ��/DERUDWRULHV��$�5HYLHZ�RI�WKH�(PSLULFDO�5HVHDUFK��&RPSXWHUV�	�(GXFDWLRQ������
���±�����KWWSV���GRL�RUJ���������M�FRPSHGX��������������
&KHQ��;���6RQJ��*���	�=KDQJ��<����������9LUWXDO�DQG�5HPRWH�/DERUDWRU\�'HYHORSPHQW��$�UHYLHZ��,Q�
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(QYLURQPHQWV������±�������
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GH�-RQJ��7���6RWLULRX��6���	�*LOOHW��'����������,QQRYDWLRQV�LQ�67(0�(GXFDWLRQ��7KH�*R�/DE�)HGHUDWLRQ�
RI�2QOLQH�/DEV��6PDUW�/HDUQLQJ�(QYLURQPHQWV�����������KWWSV���GRL�RUJ���������V������������������
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7KH�(YDOXDWLRQ�RI�D�+\EULG��*HQHUDO�&KHPLVWU\�/DERUDWRU\�&XUULFXOXP��,PSDFW�RQ�6WXGHQWV¶�&RJQLWLYH��
$IIHFWLYH��DQG�3V\FKRPRWRU�/HDUQLQJ��-RXUQDO�RI�&KHPLFDO�(GXFDWLRQ�������������±������
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