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0DQ\ LQVWLWXWLRQV LQ KLJKHU HGXFDWLRQ ZRUOGZLGH DUH WUDQVIRUPLQJ FODVVHV LQWR RQOLQH FRXUVHV�
RU LQWR K\EULG FRXUVHV ZLWK VWXGHQWV SDUWLFLSDWLQJ ERWK SK\VLFDOO\ LQ WKH FODVVURRP DQG GLJLWDOO\
WKURXJK YLGHR FRQIHUHQFLQJ VRIWZDUH� 7KH ODWWHU LV D JURZLQJ WUHQG IRU PXOWL�FDPSXV LQVWLWXWLRQV
RIIHULQJ WKH VDPH FRXUVHV WR PXOWLSOH FDPSXVHV� +\EULG FRXUVHV ZLWK V\QFKURQRXV OHDUQLQJ
DFWLYLWLHV UHTXLUHV D FDUHIXO EDODQFH ZKHQ GHVLJQLQJ VWXGHQW�DFWLYH OHDUQLQJ PHWKRGV EHWZHHQ
IRFXVLQJ RQ WKH VWXGHQWV SK\VLFDOO\ SUHVHQW LQ WKH FODVVURRP� DQG WKH VWXGHQWV SDUWLFLSDWLQJ
RQOLQH� ,Q WKLV SDSHU� D VHW RI RQOLQH K\EULG VWXGHQW�DFWLYH OHDUQLQJ DFWLYLWLHV ZHUH LPSOHPHQWHG
IRU D WKLUG \HDU URERWLFV FRXUVH� DQG ZH SUHVHQW VWXGHQW SHUVSHFWLYHV RQ RQOLQH K\EULG OHDUQLQJ
FROOHFWHG IURP VXUYH\LQJ VWXGHQWV RQ ZKDW OHDUQLQJ WRROV ZHUH SHUFHLYHG DV XVHIXO IRU WKHLU OHDUQ�
LQJ� 7KH UHVXOWV VKRZ WKDW VWXGHQWV JHQHUDOO\ DSSUHFLDWH KRZ GLJLWDO WRROV FDQ DFWLYDWH VWXGHQWV
LQ RQOLQH K\EULG OHDUQLQJ� DQG DUH HVSHFLDOO\ SRVLWLYH WR VKRUW OHFWXULQJ YLGHRV� RQOLQH LQWHUDFWLYH
TXL]]HV� DQG DQRQ\PRXV GLJLWDO ZKLWHERDUGV IRU TXHVWLRQV DQG FRPPHQWV� +RZHYHU� UHVXOWV
DOVR VKRZ WKDW VWXGHQWV GR QRW UDWH RQOLQH K\EULG OHDUQLQJ DV HTXDOO\ JRRG ZKHQ FRPSDUHG
WR IDFH�WR�IDFH OHFWXUHV� DQG DUH DPELYDOHQW RQ ZKHWKHU WKH\ DFKLHYH WKH OHDUQLQJ RXWFRPHV
HTXDOO\ ZHOO WKURXJK DQ RQOLQH K\EULG FRXUVH GHVLJQ� :H EHOLHYH WKDW WKH UHVXOWV SUHVHQWHG LQ
WKLV SDSHU FDQ EH RI KHOS WR WHDFKHUV GHVLJQLQJ VWXGHQW�DFWLYH OHDUQLQJ DFWLYLWLHV IRU RQOLQH K\�
EULG FRXUVHV LQ JHQHUDO� DQG KLJKOLJKW VRPH RI WKH OHDUQLQJ WRROV WKDW VWXGHQWV JLYH JRRG UDWLQJV
DV KHOSIXO IRU HQJDJLQJ D PRUH VWXGHQW�DFWLYH OHDUQLQJ DSSURDFK WR K\EULG HQJLQHHULQJ FRXUVHV�
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7KH UHFHQW SDQGHPLF IRUFHG PDQ\ LQVWLWXWLRQV LQ KLJKHU HGXFDWLRQ ZRUOGZLGH WR WUDQVIRUP WUD�
GLWLRQDO FRXUVHV IURP SK\VLFDO IDFH�WR�IDFH �)�)� FRXUVHV LQWR RQOLQH FRXUVHV� $OVR� LQ PXOWL�
FDPSXV XQLYHUVLWLHV RIIHULQJ WKH VDPH FRXUVHV WR PXOWLSOH FDPSXVHV� WKHUH LV D JURZLQJ WUHQG
WR FUHDWH RQOLQH K\EULG FRXUVHV �2+&V� ZKHUH JURXSV RI VWXGHQWV SDUWLFLSDWH VLPXOWDQHRXVO\ LQ
OHFWXUHV HLWKHU WKURXJK SK\VLFDO )�) SUHVHQFH LQ WKH FODVVURRP� RU WKURXJK RQOLQH SDUWLFLSDWLRQ
XVLQJ YLGHR FRQIHUHQFLQJ VRIWZDUH �.HHQJZH 	 .LGG� ������ 7KHVH 2+&V UHTXLUH D FDUHIXO
EDODQFH ZKHQ GHVLJQLQJ VWXGHQW�DFWLYH OHDUQLQJ PHWKRGV EHWZHHQ IRFXVLQJ RQ WKH VWXGHQWV
SK\VLFDOO\ SUHVHQW LQ WKH FODVVURRP� DQG WKH VWXGHQWV SDUWLFLSDWLQJ RQOLQH�
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.\UNMHE¡ ������ SURSRVHG D JXLGH WR VWXGHQW�DFWLYH RQOLQH OHDUQLQJ LQ HQJLQHHULQJ FRXUVHV WKDW
KLJKOLJKWHG WKH QHHG WR DOLJQ WKH GLJLWDO OHDUQLQJ WRROV ZLWK WKH OHDUQLQJ REMHFWLYHV� OHDUQLQJ DF�
WLYLWLHV� DQG WKH HYDOXDWLRQ PHWKRGV XVHG LQ WKH FRXUVH� 7KH DXWKRU SURSRVHG D FRXUVH GHVLJQ
IRU DQ 2+& LQ URERWLFV� DQG JDYH UHFRPPHQGDWLRQV IRU KRZ WR XVH GLIIHUHQW GLJLWDO OHDUQLQJ WRROV
WR HQDEOH VWXGHQW�DFWLYH OHDUQLQJ IRU VWXGHQWV DWWHQGLQJ OHFWXUHV HLWKHU SK\VLFDOO\ RU RQOLQH� 7KH
VWXGHQW�DFWLYH RQOLQH OHDUQLQJ GHVLJQ ZDV ILUVW DSSOLHG WR VWXGHQWV LQ WKH \HDU ���� DV DQ RQOLQH
FRXUVH GXH WR UHVWULFWLRQV RQ VWXGHQWV SUHVHQFH RQ FDPSXV GXH WR WKH &29,'��� SDQGHPLF�
*UDGXDOO\� WKURXJK WKH SDQGHPLF� VWXGHQWV KDYH EHHQ DOORZHG EDFN RQ FDPSXV� DQG WKH FRXUVH
GHVLJQ ZDV DSSOLHG WR VWXGHQWV DV DQ 2+& LQ ���� DQG ����� ,Q WKLV SDSHU� ZH IROORZ XS RQ WKH
SURSRVHG GHVLJQ RI .\UNMHE¡ ������ WR VKRZ KRZ VRPH RI WKH VWXGHQW SHUVSHFWLYHV RQ RQOLQH
DQG K\EULG VWXGHQW�DFWLYH OHDUQLQJ KDYH FKDQJHG WKURXJK WKH SDQGHPLF EDVHG RQ VXUYH\ GDWD
FROOHFWHG IURP VWXGHQWV LQ WKH \HDUV ����� ���� DQG ����� :H DOVR DQDO\VH KRZ VRPH RI WKH
SHUVSHFWLYHV VHHP WR LQGLFDWH D PRUH JHQHUDO RSLQLRQ RQ GLJLWDO WRROV IRU VWXGHQW�DFWLYH OHDUQLQJ�

,Q WKLV SDSHU� ZH XVH WKH WHUP RQOLQH K\EULG OHDUQLQJ �2+/� WR GHVFULEH OHDUQLQJ PHWKRGV ZLWK D
PL[ RI SK\VLFDO )�) OHDUQLQJ DFWLYLWLHV DQG RQOLQH �GLJLWDO� OHDUQLQJ DFWLYLWLHV� 7KLV LV VRPHWLPHV
DOVR UHIHUUHG WR DV EOHQGHG OHDUQLQJ� /HDUQLQJ DFWLYLWLHV FDQ EH D PL[ RI V\QFKURQRXV OHDUQLQJ
DFWLYLWLHV �6/$V� DQG DV\QFKURQRXV OHDUQLQJ DFWLYLWLHV �$/$V� �*RRG\HDU� ������ 6/$V UHTXLUH
WKDW DOO VWXGHQWV SDUWLFLSDWH LQ WKH OHDUQLQJ DFWLYLWLHV DW WKH VDPH WLPH� DQG FDQ DOVR EH K\EULG
6/$V ± ZKHUH VRPH VWXGHQWV SDUWLFLSDWH )�) DQG SK\VLFDOO\ LQ WKH VDPH URRP DV WKH OHFWXUHU�
DQG VRPH VWXGHQWV SDUWLFLSDWH RQOLQH LQ WKH VDPH OHFWXUH� 7\SLFDO 6/$V DUH UHDO�WLPH OHFWXULQJ�
VXSHUYLVLRQ� GLVFXVVLRQV� ODE H[HUFLVHV LQ JURXSV� HWF� 2Q WKH RWKHU KDQG� $/$V DOORZV VWXGHQWV
WR WDNH SDUW LQ WKH OHDUQLQJ DFWLYLWLHV DW GLIIHUHQW WLPHV� DQG FDQ DOVR EH D K\EULG PL[ RI XVLQJ
GLJLWDO WRROV VXFK DV RQOLQH OHFWXULQJ YLGHRV� RQOLQH TXL]]HV� RQOLQH VLPXODWLRQV HWF�� DQG OHDUQLQJ
DFWLYLWLHV WKDW UHTXLUHV D SK\VLFDO SUHVHQFH H�J� DV VHOI�VXSHUYLVHG LQGLYLGXDO ODE ZRUN�

7KH WUDQVIRUPDWLRQ IURP WUDGLWLRQDO OHFWXUHV WR RQOLQH FODVVHV KDYH IRU PDQ\ XQLYHUVLWLHV EHHQ
GULYHQ E\ WKH GHVLUH WR EHFRPH PRUH FRPSHWLWLYH� EXW DOVR WR DGDSW KLJKHU HGXFDWLRQ WR D PRUH
GLYHUVH JURXS RI VWXGHQWV �.HHQJZH 	 .LGG� ������ 2QOLQH OHDUQLQJ KDYH LQ VRPH VWXGLHV EHHQ
UHSRUWHG WR EH SUHIHUUHG E\ VWXGHQWV �+DQQD\ 	 1HZYLQH� ������ DQG KDYH DOVR EHHQ UHJDUGHG
DV PRUH HIIHFWLYH IRU ODUJH VWXGHQWV JURXSV� 5HFHQW SROLWLFDO SURFHVVHV WR FUHDWH ODUJHU DQG
PRUH UREXVW OHDUQLQJ XQLYHUVLWLHV KDYH DOVR OHG WR DQ LQFUHDVH LQPXOWL�FDPSXV XQLYHUVLWLHV ZKHUH
VWXG\ SURJUDPV DQG FRXUVHV DUH GHOLYHUHG DFURVV FDPSXVHV� :KLOH ERWK SXUH RQOLQH DQG K\EULG
FRXUVHV� ZLWK D PL[ RI SK\VLFDO DQG RQOLQH DFWLYLWLHV� RIIHU QHZ RSSRUWXQLWLHV WR GHYHORS QHZ
PHWKRGV LQ GLJLWDO SHGDJRJ\ �+DQQD\ 	 1HZYLQH� ������ JUHDW FDUH PXVW EH WDNHQ WR HQVXUH
WKDW RQOLQH DQG K\EULG OHDUQLQJ GRHV QRW DOORZ VWXGHQWV WR EHFRPH RQO\ SDVVLYH SDUWLFLSDQWV LQ
WHDFKHU�FHQWUHG DFWLYLWLHV� )UHHPDQ HW DO� ������ IRXQG WKDW VWXGHQW�DFWLYH OHDUQLQJ� ZLWK PRUH
HQJDJHPHQW IURP VWXGHQWV LQ WKH OHDUQLQJ SURFHVV� LV EHQHILFLDO IRU OHDUQLQJ� DQG FDQ OHDG WR
ORZHU IDLO�UDWHV DQG KLJKHU H[DPLQDWLRQ VFRUHV� :LHPDQ ������ DOVR VXSSRUWV WKLV� DQG PDNHV
WKH FODLP WKDW ´DFWLYH OHDUQLQJ PHWKRGV DFKLHYH EHWWHU HGXFDWLRQDO RXWFRPHV´�

2+/ FDQ RIWHQ HQFRXUDJH OHVV PRWLYDWHG VWXGHQWV WR VWD\ IRFXVHG RQ WKH FRXUVH� DQG WR IHHO D
JUHDWHU VHQVH RI FRPPXQLW\� WKDQ LQ SXUH RQOLQH FRXUVHV �2ODSLUL\DNXO 	 6FKHU� ������ +DQQD\
DQG 1HZYLQH ������ DOVR IRXQG WKDW VRPH JURXSV RI VWXGHQWV SUHIHUUHG RQOLQH SUHVHQFH RYHU
SK\VLFDO SUHVHQFH LQ K\EULG 6/$V WR EHWWHU EH DEOH WR EDODQFH OHDUQLQJ ZLWK RWKHU FRPPLWPHQWV�
6WLOO� LW LV DQ RSHQ TXHVWLRQ ZKHWKHU WKH PDMRULW\ RI VWXGHQWV� ZKHQ JLYHQ WKH RSSRUWXQLW\ WR
SDUWLFLSDWH HLWKHU RQOLQH RU SK\VLFDOO\ LQ 6/$V� SUHIHU SK\VLFDO RU RQOLQH SDUWLFLSDWLRQ�
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6WXGHQW SHUVSHFWLYHV RQ 2+/ KDYH EHHQ VWXGLHG LQ GLIIHUHQW ZRUNV ± ERWK DV SHUVSHFWLYHV IURP
EHIRUH WKH &29,'��� SDQGHPLF� DQG PRUH UHFHQWO\ GXULQJ DQG WRZDUGV WKH HQG RI WKH SDQ�
GHPLF� ,Q 3DUN ������� VWXGHQWV LQ D ODE�EDVHG FRXUVH RQ &RQVWUXFWLRQ PDQDJHPHQW ZHUH H[�
SRVHG WR ����� RQOLQH DQG )�) DFWLYLWLHV� 6WXGHQWV HYDOXDWHG WKH K\EULG DSSURDFK DV EHWWHU WKDQ
WKH WUDGLWLRQDO SK\VLFDO )�) DSSURDFK� 6WXGHQWV UHSRUWHG WKDW 2+/ PDGH VWXGHQWV PRUH VHOI�
UHVSRQVLEOH IRU WKHLU OHDUQLQJ� DQG JDYH PRUH IOH[LELOLW\ RI OHDUQLQJ WR VXLW LQGLYLGXDO VWXGHQWV¶
SUHIHUHQFHV IRU OHDUQLQJ VW\OH DQG QHHGV� +RZHYHU� ZHDNQHVVHV LQ 2+/ ZDV DOVR UHSRUWHG
DV UHGXFHG FRQWDFW RSSRUWXQLWLHV ZLWK LQVWUXFWRUV� LQFUHDVHG UHVSRQVLELOLW\ RQ VWXGHQWV� DQG UH�
GXFHG FODVV�LQWHUDFWLRQV ZLWK WKHLU SHHUV� %UXII� )LVKHU� 0F(ZHQ� DQG 6PLWK ������ LQYHVWLJDWHG
KRZ PDVVLYH RSHQ RQOLQH FRXUVHV �022&V� FRXOG HQKDQFH WUDGLWLRQDO OHDUQLQJ E\ D FRPELQD�
WLRQ RI RQOLQH DQG )�) OHDUQLQJ DFWLYLWLHV� 6WXGHQWV UHJDUGHG VRPH HOHPHQWV SRVLWLYHO\� VXFK
DV IOH[LELOLW\� FXVWRPLVDWLRQ� DFFHVVLELOLW\ DQG VHOI�SDFHG OHDUQLQJ� /DFN RI DOLJQPHQW EHWZHHQ
RQOLQH UHVRXUFHV� DQG WRR OLWWOH DGDSWDWLRQ RI WKH GLJLWDO UHVRXUFHV WR WDNH PRUH DGYDQWDJH RI
WKH LQ�FODVV FRPSRQHQWV� ZHUH UDWHG DV QHJDWLYH DVSHFWV� %UXII HW DO� ������ WKXV DGYRFDWHV
IRU PRUH FRPSOH[ IRUPV RI K\EULG OHDUQLQJ ZKHUH WKH RQOLQH FRXUVH PDWHULDO LV PRUH FXVWRPLVHG
IRU 2+/� 1RUWYLJ� 3HWHUVHQ� DQG %DOOH ������ SUHVHQWHG D OLWHUDWXUH UHYLHZ RI IDFWRUV LQIOXHQFLQJ
H�OHDUQLQJ DQG EOHQGHG OHDUQLQJ ZLWK UHVSHFW WR OHDUQLQJ RXWFRPH� VWXGHQW VDWLVIDFWLRQ DQG HQ�
JDJHPHQW� DQG IRXQG WKDW LQWHUDFWLRQ ZLWK RWKHU VWXGHQWV DQG LQVWUXFWRUV ZDV WKH PRVW LPSRUWDQW
IDFWRU IRU OHDUQLQJ� ,QWHUHVWLQJO\� WKH UHYLHZ LQ 1RUWYLJ HW DO� ������ IRXQG WKDW QR LQKHUHQW IHD�
WXUHV RI HLWKHU RQOLQH� K\EULG�EOHQGHG RU )�) OHDUQLQJ DFWLYLWLHV SURGXFHG HLWKHU EHWWHU RU SRRUHU
OHDUQLQJ RXWFRPHV IRU VWXGHQWV� EXW WKDW WKH OHDUQLQJ RXWFRPH LV LQVWHDG YHU\ GHSHQGHQW RQ
LQGLYLGXDO IDFWRUV IRU HDFK VWXGHQW�

1LNRORSRXORX ������ LQYHVWLJDWHG XQLYHUVLW\ VWXGHQWV¶ RSLQLRQV DQG SUHIHUHQFHV UHJDUGLQJ )�)�
RQOLQH DQG K\EULG PRGHV RI HGXFDWLRQ VKRUWO\ DIWHU WKH UHWXUQ WR FDPSXV DIWHU WKH &29,'���
SDQGHPLF� 7KH DXWKRU IRXQG WKDW VWXGHQWV KDG SRVLWLYH SHUFHSWLRQV RI K\EULG OHDUQLQJ OLQNHG
WR WKH FRPELQDWLRQ RI WKH SRVLWLYH DVSHFWV RI RQOLQH OHDUQLQJ �WLPH DQG VSDFH IOH[LELOLW\� ZLWK
WKH SRVLWLYH DVSHFWV RI SK\VLFDO )�) OHDUQLQJ �VRFLDO LQWHUDFWLRQ� HDVH RI VWXGHQWV¶ DFWLYH SDU�
WLFLSDWLRQ�� +\EULG OHDUQLQJ ZDV DOVR UHJDUGHG SRVLWLYH ZLWK UHJDUGV WR DGDSWDELOLW\ IRU ZRUNLQJ
VWXGHQWV� VHOI�PDQDJHPHQW RI OHDUQLQJ� DQG JUHDWHU HTXDOLW\ LQ HGXFDWLRQ� 1HJDWLYH DVSHFWV RI
K\EULG OHDUQLQJ ZHUH RIWHQ OLQNHG WR GLIILFXOWLHV LQ FODVV RUJDQLVDWLRQ� D UHTXLUHPHQW IRU EHWWHU
WHDFKHU SUHSDUDWLRQV� DQG D ODFN RI IDPLOLDULW\ ZLWK WHFKQRORJ\� 6WXGHQWV LQ 1LNRORSRXORX ������
KLJKOLJKWHG D IXWXUH SUHIHUHQFH IRU ERWK )�) DQG K\EULG OHDUQLQJ� ZKHUH )�) OHDUQLQJ ZDV SUH�
IHUUHG LQ SUDFWLFDO�ODE DFWLYLWLHV� EXW RQOLQH OHDUQLQJ ZDV SUHIHUUHG IRU PRUH WKHRUHWLFDO DFWLYLWLHV�
7KH DXWKRUV DOVR UHSRUW WKDW VWXGHQW SUHSDUHGQHVV WR DGRSW WR 2+/ KDV LQFUHDVHG GXULQJ WKH
SDQGHPLF� $ OLPLWDWLRQ DV VWDWHG E\ WKH DXWKRU IRU WKH UHVXOWV SUHVHQWHG LQ 1LNRORSRXORX ������
LV WKDW QR TXDQWLWDWLYH GDWD ZDV FROOHFWHG� DQG WKDW WKH DQDO\VLV ZDV SXUHO\ GHVFULSWLYH�

,Q WKLV SDSHU� ZH LQYHVWLJDWH VWXGHQW SHUVSHFWLYHV DQG VDWLVIDFWLRQ ZLWK 2+/ LQ HQJLQHHULQJ IRU
D FRXUVH LQ URERWLFV WKURXJK TXDQWLWDWLYH DQG TXDOLWDWLYH GDWD FROOHFWHG WKURXJK VWXGHQW VXUYH\V
LQ WKH \HDUV ����� ���� DQG ����� 7KH SDSHU SUHVHQWV DQG GLVFXVVHV UHVXOWV RQ RYHUDOO VDW�
LVIDFWLRQ ZLWK 2+/� RYHUDOO VDWLVIDFWLRQ ZLWK GLJLWDO WRROV XVHG� DQG VDWLVIDFWLRQ ZLWK WKH XVH RI
VKRUW OHFWXULQJ YLGHRV DV $/$V� DQG ZLWK DQRQ\PRXV GLJLWDO ZKLWHERDUGV DQG TXL]]HV IRU K\EULG
6/$V� 6WXGHQW VDWLVIDFWLRQV ZKHQ FRPSDULQJ 2+/ ZLWK )�) OHDUQLQJ� DQG WKHLU HYDOXDWLRQ RI
KRZ ZHOO WKH\ FRXOG DFKLHYH WKH OHDUQLQJ REMHFWLYHV RI WKH FRXUVH� DUH DOVR SUHVHQWHG� /DVWO\�
VWXGHQW SHUVSHFWLYHV LQ WKH IRUP RI FRPPHQWV WR GLIIHUHQW DVSHFWV RI 2+/ DUH VXPPDULVHG DQG
GLVFXVVHG� DQG VRPH FRQFOXVLRQV DQG UHFRPPHQGDWLRQV IRU 2+/ DUH SUHVHQWHG�
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/HDUQLQJ DFWLYLWLHV ZHUH LPSOHPHQWHG EDVHG RQ WKH UHFRPPHQGDWLRQV RI .\UNMHE¡ ������ LQ D
�� (&76 FRXUVH LQ URERWLFV DW WKH :HVWHUQ 1RUZD\ 8QLYHUVLW\ RI $SSOLHG 6FLHQFHV LQ 1RUZD\
IURP ���������� 7KH FRXUVH UDQ LQ SDUDOOHO RQ WZR ������ RU WKUHH ������ ����� FDPSXVHV� ,Q
WKLV VHFWLRQ� ZH SURYLGH D GHVFULSWLRQ RI WKH OHDUQLQJ DFWLYLWLHV DQG PHWKRGV XVHG LQ WKH FRXUVH�
DQG HPSKDVLVH WKH K\EULG DSSURDFKHV WDNHQ WR OHDUQLQJ IRU ERWK 6/$V DQG $/$V�

6\QFKURQRXV OHDUQLQJ DFWLYLWLHV

/HFWXUHV ZHUH VFKHGXOHG WZR GD\V D ZHHN IRU ��� KRXUV D GD\ ZLWK D PD[LPXP RI � OHFWXULQJ
KRXUV LQ WRWDO SHU ZHHN� /HFWXUHV DOWHUQDWHG DV SK\VLFDO )�) OHFWXUHV DQG RQOLQH K\EULG OHFWXUHV
EHWZHHQ FDPSXVHV� ZKHUH WKH OHFWXUHU ZDV SK\VLFDOO\ SUHVHQW DW RQH FDPSXV WHDFKLQJ VWXGHQWV
)�) LQ D FODVVURRP� ZKLOH DOVR VLPXOWDQHRXVO\ PDNLQJ WKH OHFWXUH DYDLODEOH RQOLQH WR VWXGHQWV
DW RWKHU FDPSXVHV� DV VKRZQ LQ )LJXUH �� 2QOLQH VWXGHQWV FRXOG HLWKHU SDUWLFLSDWH WRJHWKHU IURP
SK\VLFDO FODVVURRPV DW WKHLU FDPSXV� RU DV LQGLYLGXDOV IURP DQ\ZKHUH�

)LJXUH �� 2+/ ZLWK VWXGHQWV SDUWLFLSDWLQJ LQ WKH VDPH OHFWXUH IURP � GLIIHUHQW FDPSXVHV �DOVR
DV LQGLYLGXDOV RQOLQH�� DQG ZLWK YLGHR IURP DOO FDPSXVHV�

([FHSWLRQV WR WKH SUDFWLFH ZLWK WKH OHFWXUHU RQO\ EHLQJ SK\VLFDOO\ SUHVHQW DW RQH FDPSXV ZDV
WKH ILUVW LQWURGXFWRU\ OHFWXUH ± ZKHUH WKHUH ZDV RQH OHFWXUHU SUHVHQW DW HDFK FDPSXV� DQG ZHUH
HDFK WRRN WXUQ SUHVHQWLQJ DQG OHFWXULQJ IURP HDFK FDPSXV ZLWKLQ WKH VDPH OHFWXUH� $ OLPLWHG
QXPEHU RI OHFWXUHV ZHUH DOVR FRQGXFWHG DV SXUH RQOLQH OHFWXUHV ZKHQ FLUFXPVWDQFHV GLG QRW
DOORZ WKH OHFWXUHU WR EH SK\VLFDOO\ SUHVHQW DW WKH VFKHGXOHG FDPSXV �VLFNQHVV� WUDQVSRUW LVVXHV�
HWF��� $ VFKHGXOH IRU ZKLFK FDPSXV ZRXOG KDYH D OHFWXUHU SUHVHQW SK\VLFDOO\� DV ZHOO DV DOO RWKHU
UHOHYDQW FRXUVH LQIRUPDWLRQ� ZDV PDGH DYDLODEOH DQG NHSW XS WR GDWH IRU VWXGHQWV LQ D /HDUQLQJ
0DQDJHPHQW 6\VWHP �/06�� ,Q WKLV SDUWLFXODU FRXUVH� &DQYDV ZDV XVHG DV WKH /06�

7KH VFKHGXOHG OHFWXUH VORWV ZHUH XVHG IRU DOO 6/$V� DQG LQFOXGHG WUDGLWLRQDO OHFWXUHV� SUHVHQWD�
WLRQV� GLVFXVVLRQV� UXQQLQJ WKURXJK H[DPSOHV� TXL]]HV� RU SURMHFW VXSSRUW VHVVLRQV� ,Q OHFWXUHV�
WHDFKHUV XVHG GLJLWDO WRROV VXFK DV SRZHUSRLQW�SUHVHQWDWLRQV RU SGIV WR JR WKURXJK SDUWV RI WKH
FXUULFXOXP� ,Q GLVFXVVLRQV� WHDFKHUV FRXOG DVN VWXGHQWV WR UHIOHFW RQ WRGD\¶V FXUULFXOXP LQGLYLG�
XDOO\ EHIRUH GLVFXVVLQJ LQ SOHQDU\� RU WR VROYH H[HUFLVHV WKDW ZHUH IROORZHG E\ D GLVFXVVLRQ� DQG
WKHQ WKH WHDFKHU VKRZHG WKH EHVW ZD\ WR VROYH WKH SUREOHP XVLQJ D GLJLWDO ZKLWHERDUG� 4XL]]HV
XVLQJ WKH VRIWZDUH 0HQWLPHWHU ZDV XVHG ERWK WR LQIRUPDOO\ WHVW VWXGHQWV¶ OHDUQLQJ DFKLHYHPHQWV
DW WKH HQG RI OHFWXUHV� EXW DOVR DV D WRRO WR H[SODLQ WKHRUHWLFDO FRQFHSWV DQG WKHLU DSSOLFDWLRQ WR
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UHDO�ZRUOG VFHQDULRV� $ SURMHFW FRXQWHG IRU ��� RI WKH JUDGH LQ WKH FRXUVH� DQG LQ DGGLWLRQ WR
SURMHFW OHFWXUHV� RQOLQH SURMHFW VXSSRUW VHVVLRQV ZHUH VHW XS LQ VRPH RI WKH VFKHGXOHG OHFWXUH
VORWV ZKHUH HDFK SURMHFW JURXS FRXOG ERRN PHHWLQJV ZLWK WKH OHFWXUHUV� 7KH YLGHR FRQIHUHQF�
LQJ VRIWZDUH =RRP ZDV XVHG IRU DOO 6/$V� DQG VWXGHQWV FRXOG LQWHUDFW ZLWK WKH OHFWXUHU HLWKHU
WKURXJK YLGHR DQG DXGLR� WKURXJK ZULWWHQ PHVVDJHV LQ =RRP� RU WKURXJK WKH DQRQ\PRXV GLJLWDO
ZKLWHERDUG IOLQJD�IL �)OLQJD� IRU DQRQ\PRXV TXHVWLRQV DQG IHHGEDFN� /HFWXUHUV PDGH D SRLQW RI
HQVXULQJ ERWK JRRG YLGHR DQG DXGLR IHHGV IRU RQOLQH VWXGHQWV LQ WKH K\EULG OHFWXUHV� ,Q SDUWV
RI WKH FRXUVH� WKH SROOLQJ IHDWXUH RI =RRP ZDV XVHG WR DVN VWXGHQWV DERXW WKHLU H[SHFWDWLRQV WR
WKH FRXUVH� WKHLU SUHSDUDWLRQV IRU WRGD\¶V WRSLF �UHDG PDWHULDO� ZDWFKHG VKRUW OHFWXULQJ YLGHRV�
RU LI WKH\ KDG WULHG LPSOHPHQWLQJ H[DPSOHV LQ VLPXODWLRQV��

$V\QFKURQRXV OHDUQLQJ DFWLYLWLHV

7KH ZULWWHQ OHDUQLQJ PDWHULDO �&RUNH� ����� ZDV DYDLODEOH WR VWXGHQWV HLWKHU DV D SK\VLFDO WH[W�
ERRN� RU DV D GLJLWDO ERRN LQ SGI IRUPDW� 6WXGHQWV ZHUH HQFRXUDJHG WR UHDG FKDSWHUV EHIRUH
WKH OHFWXUHV� $OO RI WKH WRSLFV FRYHUHG LQ WKH ERRN ZHUH DOVR DYDLODEOH DV VKRUW OHFWXULQJ YLGHRV
�6/9V� WR VWXGHQWV ± HLWKHU PDGH E\ WKH DXWKRU RI WKH WH[WERRN� RU PDGH E\ WKH OHFWXUHU WHDFK�
LQJ WKDW SDUWLFXODU WRSLF ZKHQ QRW DYDLODEOH IURP WKH DXWKRU RI WKH WH[WERRN� 9LGHRV ZHUH PDGH
DYDLODEOH WR VWXGHQWV HLWKHU WKURXJK WKH /06� RU RQ WKH KRPHSDJH RI WKH DXWKRU RI WKH WH[WERRN�
6WXGHQWV ZHUH DOVR HQFRXUDJHG WR ZDWFK WKH 6/9V EHIRUH HDFK OHFWXUH� RU WR FKRRVH HLWKHU WR
UHDG WKH PDWHULDO RU WR ZDWFK WKH YLGHRV� 0RVW OHFWXUHV WKXV GLG QRW JR WKURXJK DOO GHWDLOV RI WKH
WRSLF� EXW LQVWHDG IRFXVHG RQ D VXPPDU\ UHSHWLWLRQ EHIRUH PRUH VWXGHQW�DFWLYH OHDUQLQJ DFWLYL�
WLHV VXFK DV TXL]]HV� GLVFXVVLRQV RU H[DPSOHV ZHUH VWDUWHG� 6WXGHQW ZHUH HQFRXUDJHG WR XVH
WKH /06 IRU DV\QFKURQRXV GLVFXVVLRQV XQGHU SUHGHILQHG WRSLFV� %\ UHTXHVW� D 'LVFRUG�VHUYHU
ZLWK SUHGHILQHG FKDQQHOV �VWXGHQWV ZHUH DOUHDG\ IDPLOLDU ZLWK DQG XVHG WKLV SODWIRUP IRU RWKHU
DFWLYLWLHV� ZHUH DOVR VHW XS WR SURYLGH VXSSRUW ZLWK SURMHFWV� VLPXODWLRQV DQG LPSOHPHQWDWLRQV ±
PDLQO\ IRFXVHG RQ VROYLQJ SUREOHPV LQYROYLQJ FRGH RU VRIWZDUH� 6WXGHQWV DOVR XVHG WKH GLUHFW
PHVVDJLQJ �'0� IHDWXUH RI WKH /06 WR FRQWDFW OHFWXUHUV RXWVLGH RI WKH VFKHGXOHG 6/$V�

5(68/76

'DWD ZDV FROOHFWHG IURP VWXGHQWV SDUWLFLSDWLQJ LQ WKH URERWLFV FRXUVH (/(��� 5RERWLFV DW WKH
:HVWHUQ 1RUZD\ 8QLYHUVLW\ RI $SSOLHG 6FLHQFHV LQ WKH IDOO RI \HDUV ����� ����� DQG ����� 7KH
FXUULFXOXP IRU WKH FRXUVH ZDV WKH VDPH IRU DOO WKUHH \HDUV� EXW WKH RUGHU RI WRSLFV DQG OHF�
WXUHV FRXOG YDU\ VOLJKWO\ EHWZHHQ \HDUV� 'DWD RQ VWXGHQW VDWLVIDFWLRQ ZLWK RQOLQH OHDUQLQJ ZDV
FROOHFWHG WKURXJK DQ DQRQ\PRXV VXUYH\ XVLQJ 6XUYH\;DFW DIWHU WKH OHFWXUHV DQG H[DPV ZHUH
ILQLVKHG� 6WXGHQWV JHQHUDOO\ KDG RQH PRQWK WR UHSO\ WR WKH VXUYH\� DQG ZDV UHPLQGHG RI WKH
SROO WZLFH GXULQJ WKLV PRQWK� ,Q WKLV VXUYH\� VWXGHQWV ZHUH SUHVHQWHG ZLWK VHYHUDO FODLPV IRU
GLIIHUHQW DVSHFWV RI GLJLWDO OHDUQLQJ� DQG DVNHG WR UDWH WKHP RQ D ILYH�SRLQW /LNHUW VFDOH IURP
VWURQJO\ DJUHH� DJUHH� QHLWKHU DJUHH�GLVDJUHH� GLVDJUHH WR VWURQJO\ GLVDJUHH� 7KH DQRQ\PRXV
VXUYH\ ZDV VHQW RQO\ WR UHJLVWHUHG VWXGHQWV IRU WKH FRXUVH� DQG �� RXW �� UHVSRQGHG �������
LQ ����� �� RXW RI �� ������� LQ ����� DQG �� RXW RI �� ������� LQ ������

'DWD RQ H[SHFWDWLRQV WR WKH FRXUVH ZHUH FROOHFWHG WKURXJK WKH DQRQ\PRXV SROOLQJ IHDWXUH LQ
=RRP ZLWKLQ WKH ILUVW ZHHN RI WKH FRXUVH� DQG ZHUH RQO\ FROOHFWHG IURP VWXGHQWV SDUWLFLSDWLQJ LQ
WKH V\QFKURQRXV K\EULG OHFWXUH ZKHQ LW ZDV JLYHQ ± ZKHUH DOVR VWXGHQWV SK\VLFDOO\ SUHVHQW LQ
WKH FODVVURRP ZHUH HQFRXUDJHG WR ORJ RQ� DQG DQVZHU WKH SROO RQOLQH�
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)LJXUH �� 2YHUDOO VDWLVIDFWLRQ ZLWK XVH RI GLJLWDO WRROV LQ JHQHUDO �OHIW�� VDWLVIDFWLRQ ZLWK WKH XVH
RI 6/9V �PLGGOH�� DQG VDWLVIDFWLRQ ZLWK WKH XVH RI 0HQWLPHWHU DQG )OLQJD �ULJKW�� 'DWD VKRZQ IRU
\HDUV ����� ���� DQG ���� LQ HDFK FDWHJRU\� 5HVSRQGHQWV� �� ������� �� ������� �� �������

6DWLVIDFWLRQ ZLWK XVH RI GLJLWDO WRROV

6WXGHQWV ZHUH DVNHG WR UDWH WKHLU RYHUDOO VDWLVIDFWLRQ ZLWK WKH XVH RI GLJLWDO WRROV LQ OHDUQLQJ�
'LJLWDO WRROV LQFOXGHG ERWK V\QFKURQRXV DQG DV\QFKURQRXV WRROV� 6\QFKURQRXV WRROV XVHG ZHUH
WKH YLGHR FRQIHUHQFLQJ V\VWHP �=RRP�� GLJLWDO ZKLWHERDUGV IRU ZULWLQJ� VNHWFKLQJ DQG UXQQLQJ
WKURXJK H[DPSOHV� VWDQGDUG SUHVHQWDWLRQ VRIWZDUH �0LFURVRIW 3RZHU 3RLQW RU $GREH $FUREDW
3')V�� LQWHUDFWLYH SUHVHQWDWLRQ VRIWZDUH �0HQWLPHWHU�� DQRQ\PRXV ZKLWHERDUGV IRU VWXGHQW
TXHVWLRQV �)OLQJD�� RU SROOLQJ IHDWXUHV LQ WKH YLGHR FRQIHUHQFLQJ V\VWHP �=RRP�� $V\QFKURQRXV
WRROV XVHG ZHUH WKH /06 �&DQYDV�� DV\QFKURQRXV 6/9V PDGH IRU WKH FRXUVH� 'LVFRUG�FKDQQHOV
IRU VXSSRUW� DQG UHFRUGHG OHFWXUHV� 7KH VDWLVIDFWLRQ RI VWXGHQWV ZLWK WKH XVH RI GLJLWDO WRROV LQ
OHDUQLQJ LV VKRZQ WR WKH OHIW RI )LJXUH �� 2YHUDOO� SRVLWLYH VDWLVIDFWLRQ ZLWK GLJLWDO WRROV �LQFOXGLQJ
VWURQJO\ DJUHH DQG DJUHH� ZDV ����� LQ ����� ����� LQ ���� DQG ����� LQ ����� ZKLOH QHJDWLYH
GLVVDWLVIDFWLRQ �VWURQJO\ GLVDJUHH DQG GLVDJUHH� ZDV ����� LQ ����� ����� LQ ���� DQG �����
LQ ����� 2I WKH UHVSRQGHQWV� ����� LQ ����� ����� LQ ���� DQG ����� LQ ���� ZHUH QHLWKHU
VDWLVILHG QRU GLVVDWLVILHG ZLWK WKH XVH RI GLJLWDO WRROV LQ WKH FRXUVH�

6WXGHQWV ZHUH DOVR DVNHG WR UDWH WKHLU VDWLVIDFWLRQ ZLWK WKH XVH RI 6/9V DV WKH PRVW XVHG DV\Q�
FKURQRXV GLJLWDO WRROV GXULQJ WKH FRXUVH� 7KH VDWLVIDFWLRQ RI VWXGHQWV ZLWK WKH XVH RI 6/9V LV
VKRZQ LQ WKH PLGGOH RI )LJXUH �� 2YHUDOO� SRVLWLYH VDWLVIDFWLRQ ZLWK DV\QFKURQRXV 6/9V �LQFOXG�
LQJ VWURQJO\ DJUHH DQG DJUHH� ZDV ����� LQ ����� ����� LQ ���� DQG ����� LQ ����� ZKLOH
QHJDWLYH GLVVDWLVIDFWLRQ �VWURQJO\ GLVDJUHH DQG GLVDJUHH� ZDV ����� LQ ����� ���� LQ ���� DQG
����� LQ ����� 2I WKH UHVSRQGHQWV� ����� LQ ����� ���� LQ ���� DQG ����� LQ ���� ZHUH
QHLWKHU VDWLVILHG QRU GLVVDWLVILHG ZLWK WKH XVH RI DV\QFKURQRXV OHFWXUH YLGHRV GXULQJ WKH FRXUVH�

6WXGHQWV ZHUH DOVR DVNHG WR UDWH WKHLU VDWLVIDFWLRQ ZLWK WKH XVH RI 0HQWLPHWHU DQG )OLQJD DV
V\QFKURQRXV LQWHUDFWLYH GLJLWDO WRROV XVHG GXULQJ OHFWXUHV� 0HQWLPHWHU ZDV XVHG IRU LQWHUDFWLYH
TXL]]HV DFURVV VWXGHQWV SDUWLFLSDWLQJ HLWKHU SK\VLFDOO\ RU GLJLWDOO\ LQ FODVV� DQG )OLQJD XVHG DV DQ
DQRQ\PRXV TXHVWLRQ ERDUG ZKHUH ERWK VWXGHQWV SDUWLFLSDWLQJ SK\VLFDOO\ DQG GLJLWDOO\ FRXOG DVN
DQ\ TXHVWLRQ DQRQ\PRXVO\ GXULQJ OHFWXUHV� 7KH VDWLVIDFWLRQ RI VWXGHQWV ZLWK 0HQWLPHWHU DQG
)OLQJD LV VKRZQ RQ WKH ULJKW LQ )LJXUH �� 2YHUDOO� SRVLWLYH VDWLVIDFWLRQ ZLWK 0HQWLPHWHU DQG )OLQJD
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)LJXUH �� 2YHUDOO VDWLVIDFWLRQ ZLWK WKH TXDOLW\ RI WKH FRXUVH �OHIW�� VDWLVIFDWLRQ ZLWK RQOLQH OHDUQ�
LQJ FRPSDUHG WR SK\VLFDO OHFWXUHV �PLGGOH�� DQG VWXGHQW VDWLVIDFWLRQ ZLWK DFKLHYLQJ WKH RYHUDOO
OHDUQLQJ JRDOV RI WKH FRXUVH �ULJKW�� 'DWD VKRZQ IRU \HDUV ����� ���� DQG ���� LQ HDFK FDWH�
JRU\� 5HVSRQGHQWV� �� ������� �� ������� �� �������

�LQFOXGLQJ VWURQJO\ DJUHH DQG DJUHH� ZDV ����� LQ ����� ����� LQ ���� DQG ����� LQ �����
ZKLOH QHJDWLYH GLVVDWLVIDFWLRQ �VWURQJO\ GLVDJUHH DQG GLVDJUHH� ZDV ����� LQ ���R�� ����� LQ
���� DQG ���� LQ ����� 2I WKH UHVSRQGHQWV� ����� LQ ����� ����� LQ ���� DQG ����� LQ ����
ZHUH QHLWKHU VDWLVILHG QRU GLVVDWLVILHG ZLWK WKH XVH RI LQWHUDFWLYH GLJLWDO WRROV GXULQJ OHFWXUHV�

2YHUDOO VDWLVIDFWLRQ ZLWK RQOLQH K\EULG OHDUQLQJ

6WXGHQWV ZHUH DVNHG WR UDWH WKHLU RYHUDOO VDWLVIDFWLRQ WKH FRXUVH� 7KH VDWLVIDFWLRQ RI VWXGHQWV
ZLWK WKH FRXUVH LV VKRZQ RQ WKH OHIW RI )LJXUH �� 2YHUDOO� SRVLWLYH VDWLVIDFWLRQ ZLWK WKH FRXUVH
�LQFOXGLQJ VWURQJO\ DJUHH DQG DJUHH� ZDV ����� LQ ����� ����� LQ ���� DQG ����� LQ �����
ZKLOH QHJDWLYH GLVVDWLVIDFWLRQ �VWURQJO\ GLVDJUHH DQG GLVDJUHH� ZDV ����� LQ ����� ����� LQ
���� DQG ����� LQ ����� 2I WKH UHVSRQGHQWV� ����� LQ ����� ����� LQ ���� DQG ����� LQ
���� ZHUH QHLWKHU VDWLVILHG QRU GLVVDWLVILHG ZLWK WKH TXDOLW\ RI WKH FRXUVH�

6WXGHQWV ZHUH DOVR DVNHG WR UDWH WKHLU RYHUDOO VDWLVIDFWLRQ ZLWK 2+/ DV FRPSDUHG WR RQO\ )�)
OHFWXUHV LQ WKH FRXUVH� DQG LI WKH\ IHOW WKDW WKH\ KDG OHDUQHG HTXDOO\ PXFK ZLWK 2+/ DV WKH\ ZRXOG
KDYH ZLWK RQO\ )�) OHFWXUHV� 7KH VDWLVIDFWLRQ RI VWXGHQWV ZLWK 2+/ LV VKRZQ RQ WKH PLGGOH RI
)LJXUH �� 2YHUDOO� SRVLWLYH VDWLVIDFWLRQ ZLWK 2+/ �LQFOXGLQJ VWURQJO\ DJUHH DQG DJUHH� ZDV �����
LQ ����� ����� LQ ���� DQG ����� LQ ����� ZKLOH QHJDWLYH GLVVDWLVIDFWLRQ �VWURQJO\ GLVDJUHH DQG
GLVDJUHH� ZDV ����� LQ ����� ����� LQ ���� DQG ����� LQ ����� 2I WKH UHVSRQGHQWV� ����
LQ ����� ����� LQ ���� DQG ����� LQ ���� ZHUH QHLWKHU VDWLVILHG QRU GLVVDWLVILHG ZLWK 2+/
FRPSDUHG WR SK\VLFDO OHFWXUHV�

6WXGHQWV ZHUH DOVR DVNHG WR UDWH LI WKH\ KDG DFKLHYHG WKH RYHUDOO OHDUQLQJ JRDOV RI WKH FRXUVH
WKURXJK WKH 2+/ IRUPDW� 7KH VDWLVIDFWLRQ RI VWXGHQWV RQ DFKLHYLQJ WKH OHDUQLQJ JRDOV WKURXJK
2+/ LV VKRZQ RQ WKH ULJKW RI )LJXUH �� 2YHUDOO� SRVLWLYH VDWLVIDFWLRQ ZLWK DFKLHYLQJ WKH OHDUQLQJ
JRDOV RI WKH FRXUVH �LQFOXGLQJ VWURQJO\ DJUHH DQG DJUHH� ZDV ����� LQ ����� ����� LQ ����
DQG ����� LQ ����� ZKLOH QHJDWLYH GLVVDWLVIDFWLRQ �VWURQJO\ GLVDJUHH DQG GLVDJUHH� ZDV �����
LQ ����� ����� LQ ���� DQG ����� LQ ����� 2I WKH UHVSRQGHQWV� ����� LQ ����� ����� LQ
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)LJXUH �� ([SHFWDWLRQV WR 2+/ IRU VWXGHQWV LQ \HDU ���� DQG ����� 5HVSRQGHQWV� �� �������
LQ ����� �� ������� LQ �����

���� DQG ����� LQ ���� ZHUH QHLWKHU VDWLVILHG QRU GLVVDWLVILHG ZLWK KRZ WKH\ FRXOG DFKLHYH WKH
OHDUQLQJ JRDOV RI WKURXJK 2+/�

([SHFWDWLRQV WR RQOLQH K\EULG OHDUQLQJ

6WXGHQWV ZHUH DOVR DVNHG DERXW WKHLU H[SHFWDWLRQV WR 2+/ WKURXJK WKH DQRQ\PRXV SROOLQJ IHD�
WXUH LQ =RRP LQ WKH ILUVW ZHHN RI WKH FRXUVH DV VKRZQ LQ )LJXUH �� 'DWD IRU WKH \HDU ���� LV
UHJUHWWDEO\ QRW DYDLODEOH� 2I WKH UHVSRQGHQWV� ����� LQ ���� DQG ����� LQ ���� H[SHFWHG WR
OHDUQ OHVV �LQFOXGLQJ FRQVLGHUDEO\ OHVV DQG VOLJKWO\ OHVV� WKDQ ZLWK SK\VLFDO OHFWXUHV� ZKLOH �����
LQ ���� DQG ����� H[SHFWHG WR OHDUQ DV PXFK RU EHWWHU ZLWK 2+/ WKDQ ZLWK RQO\ )�) OHFWXUHV�

4XDOLWDWLYH UHPDUNV WR RQOLQH OHDUQLQJ

6WXGHQWV FRXOG DOVR JLYH ZULWWHQ UHPDUNV WR WKH 2+/PHWKRGV HPSOR\HG LQ WKH FRXUVH� 5HOHYDQW
UHPDUNV KDYH EHHQ DQRQ\PLVHG DQG JURXSHG� DQG DUH VKRZQ LQ 7DEOH ��

7DEOH �� 6WDWHPHQWV IURP VWXGHQWV WR 2+/

6WDWHPHQW ���� ���� ����
3RVLWLYH 1HJDWLYH 3RVLWLYH 1HJDWLYH 3RVLWLYH 1HJDWLYH

2QOLQH YV )�) *RRG ���
3UHIHU SK\VLFDO
���� 3K\VLFDO DO�
ZD\V EHWWHU ���

7RR IHZ SK\VLFDO OHFW� ���� 3K\VLFDO
DOZD\V EHWWHU ���� 3RRU ���� 1R UH�
ODWLRQVKLS ZLWK OHFWXUHUV ���

9HU\ JRRG ���� $O�
ORZV IRU UHSHWLWLRQ ���

3UHIHU SK\VLFDO �����
3RRU ���� 1R UHODWLRQ�
VKLS ZLWK OHFWXUHUV ���

6KRUW OHFWXUH
YLGHRV �6/9V�

*RRG ����
0RUH ���

*RRG ���� 3RVL�
WLYH ��� 2QO\ IRU UHSHWLWLRQ ��� *RRG ���� $FWLYDWLQJ

���

*HQHUDO XVH RI GLJ�
LWDO WRROV *RRG ��� &DQ LPSURYH ��� *RRG ���� $FWLYDWLQJ

���

3RZHU3RLQW JLYHV SRRU
OHDUQLQJ ���� 1R XVH RI
EODFNERDUG ���

8VH RI 0HQWLPHWHU *RRG ��� )XQ ZD\ WR
OHDUQ ��� 8QQHFHVVDU\ ��� 9HU\ SRVLWLYH ����

*RRG ���

8VH RI )OLQJD *RRG ��� *RRG ���� )XQ
ZD\ WR OHDUQ ��� 8QQHFHVVDU\ ��� ([FHOOHQW ���

8VH RI 'LVFRUG �QRW XVHG� �QRW XVHG� *RRG ��� *RRG ���� ([FHOOHQW
���� 3RVLWLYH ���

/RQJ ZDLW IRU UHSOLHV
���

1R� RI SRV� DQG
QHJ� FRPPHQWV �� � �� � �� ��
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)LJXUH �� $YHUDJH VWXGHQW VDWLVIDFWLRQ ZLWK 2+/ DYHUDJHG RYHU \HDUV ����� ���� DQG ���� LQ
HDFK FDWHJRU\�

',6&866,21

6WXGHQWV ZHUH RYHUDOO PRUH SRVLWLYH WKDQ QHJDWLYH WR WKH GLJLWDO WRROV XVHG LQ WKH FRXUVH ������
YV ������ ZKHQ ORRNLQJ DW DYHUDJHG GDWD RYHU DOO WKUHH \HDUV DV VKRZQ LQ )LJXUH �� DQG DOVR YHU\
SRVLWLYH WR WKH XVH RI DV\QFKURQRXV 6/9V ������ YV ����� DQG WR WKH XVH RI WKH V\QFKURQRXV
GLJLWDO WRROV 0HQWLPHWHU DQG )OLQJD GXULQJ OHFWXUHV ������ YV ������� 6WXGHQWV ZHUH� KRZHYHU�
GLYLGHG EHWZHHQ EHLQJ SRVLWLYH ������� RU QHJDWLYH ������� WR WKH RYHUDOO TXDOLW\ RI WKH 2+&
LQ )LJXUH �� DQG GLG QRW UDWH 2+/ HTXDO WR )�) OHFWXUHV ������ SRVLWLYH YV ����� QHJDWLYH��
6WXGHQWV ZHUH DOVR GLYLGHG ZLWK UHVSHFW WR DFKLHYLQJ WKH OHDUQLQJ JRDOV RI WKH FRXUVH ZLWK 2+/
������ SRVLWLYH YV ����� QHJDWLYH��

6WXGHQWV LQ WKH \HDU ���� ZHUH IRUFHG LQWR DQ RQOLQH OHDUQLQJ VLWXDWLRQ E\ WKH &29,'��� SDQ�
GHPLF DQG UHVWULFWLRQV RQ VRFLDO LQWHUDFWLRQV� DQG KDG DOO RI WKHLU 6/$V RQOLQH H[FHSW IRU VRPH
SK\VLFDO ODE VHVVLRQV� 7KHLU H[SHFWDWLRQV WR 2+/ ZHUH ORZ DV VHHQ LQ )LJXUH �� DQG RQO\ ���
H[SHFWHG WR OHDUQ DV PXFK RU EHWWHU WKURXJK 2+/� ZKLOH ��� H[SHFWHG WR OHDUQ OHVV WKDQ ZLWK
)�) OHFWXUHV� 6WXGHQWV LQ ���� KDG EHFRPH PRUH DFFXVWRPHG WR WKH 2+/ IRUPDW� DQG DOVR
UHFHLYHG D WKLUG RI OHFWXUHV DV )�) OHFWXUHV GXH WR WKH OLIW RI UHVWULFWLRQV RQ VRFLDO LQWHUDFWLRQV�
6WXGHQWV VHHP WR KDYH DFFHSWHG WKH VLWXDWLRQ RI 2+/� DQG UHVSRQGHG FRQVLVWHQWO\ PRUH SRVL�
WLYH RQ WKH XVH RI GLJLWDO WRROV LQ )LJXUH � DQG RQ VDWLVIDFWLRQ ZLWK 2+/ LQ )LJXUH � WKDQ VWXGHQWV
LQ \HDUV ���� RU ����� 6WXGHQWV LQ WKH \HDU ���� KDG KLJKHU H[SHFWDWLRQV WR 2+/ LQ )LJXUH �
WKDQ VWXGHQWV LQ ����� DQG DOVR UDWHG RYHUDOO VDWLVIDFWLRQ ZLWK WKH TXDOLW\ RI WKH 2+/ RXWFRPHV
LQ )LJXUH � PRUH SRVLWLYHO\ WKDQ LQ ����� +RZHYHU� EDVHG RQ WKH QXPEHU RI QHJDWLYH UHPDUNV
LQ 7DEOH �� DQG DOVR WKH ORZHU SRVLWLYH UDWLQJ RI DFKLHYLQJ RYHUDOO OHDUQLQJ JRDOV WR WKH ULJKW LQ
)LJXUH � LQ ���� WKDQ LQ ���� ������ YV ������� WKHUH DUH LQGLFDWLRQV RI D SRODULVDWLRQ DPRQJ
VWXGHQWV EHWZHHQ WKRVH ZKR KDYH FRPH WR DSSUHFLDWH WKH SRVLWLYH DVSHFWV RI 2+/� DQG WKRVH
VWXGHQWV WKDW VWURQJO\ SUHIHU WR JR EDFN WR RQO\ )�) OHFWXUHV� 7KLV FDQ EH VXSSRUWHG E\ WKH
UHVXOWV IURP 1RUWYLJ HW DO� ������ ZKHUH WKH OHDUQLQJ RXWFRPH ZDV VHHQ WR GHSHQG PRUH RQ LQGL�
YLGXDO IDFWRUV IRU HDFK VWXGHQW WKDQ WKH LQKHUHQW IDFWRUV RI WKH K\EULG RU )�) OHDUQLQJ DFWLYLWLHV�

6WXGHQWV ZHUH RYHUDOO PRUH SRVLWLYH WKDQ QHJDWLYH WR WKH XVH RI GLJLWDO WRROV GXULQJ OHFWXUHV�
6KRUW OHFWXULQJ YLGHRV JRW YHU\ SRVLWLYH IHHGEDFN RQ DYHUDJH �������� EXW RQH VWXGHQW UHPDUNHG
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)LJXUH �� ([DPSOH RI )OLQJD DQRQ\PRXV GLVFXVVLRQ ERDUG IURP D OHFWXUH RQ PRELOH QDYLJDWLRQ
�WUDQVODWHG IURP 1RUZHJLDQ��

WKDW WKH YLGHRV VKRXOG RQO\ EH XVHG IRU UHSHWLWLRQ RI PDWHULDO� DQG QRW IRU SUHSDUDWLRQV �7DEOH ���
2YHUDOO� YLGHRV ZHUH YLHZHG DV D YHU\ SRVLWLYH UHVRXUFH WR WKH FRXUVH� DQG DOVR KHOSIXO LQ DF�
WLYDWLQJ VHOI�OHDUQLQJ DQG PDNLQJ LW HDVLHU WR SUHSDUH IRU OHFWXUHV� 0HQWLPHWHU DQG )OLQJD DV
GLJLWDO WRROV ZHUH DOVR UDWHG SRVLWLYHO\ E\ VWXGHQWV� DQG 0HQWLPHWHU ZDV GHVFULEHG DV D ´IXQ
ZD\ WR OHDUQ´ DQG WR EH D SRVLWLYH VWXGHQW�DFWLYH OHDUQLQJ DFWLYLW\ E\ VWXGHQWV LQ 7DEOH �� )OLQJD
DV DQ DQRQ\PRXV ZKLWHERDUG IRU VWXGHQWV WR DVN DQG FRPPHQW DQRQ\PRXVO\ ZDV DOVR UDWHG
SRVLWLYHO\ E\ VWXGHQWV� ,Q VRPH OHFWXUHV� VWXGHQWV WRRN DGYDQWDJH RI WKH RII�WRSLF FDWHJRU\ LQ
WKH )OLQJD ERDUG DV VKRZQ LQ )LJXUH � WR SRVW PHPHV FRPPHQWLQJ RQ WKH FRXUVH� DQG KDG
VWXGHQWV ODXJKLQJ VLPXOWDQHRXVO\ DW WKH VDPH MRNHV DFURVV WKUHH FDPSXVHV DQG DFURVV )�)
DQG RQOLQH DWWHQGDQFH� 7KH DXWKRUV ZRXOG DOVR OLNH WR FRPPHQW WKDW RQOLQH VWXGHQWV EHFDPH
PRUH DFWLYH LQ GLVFXVVLRQV DQG LQ DVNLQJ TXHVWLRQV GXULQJ OHFWXUHV ZKHQ )OLQJD ZDV XVHG IRU
DQRQ\PRXV FRPPHQWV� +RZHYHU� RQH VWXGHQW UHPDUNHG WKDW VLPLODU IHDWXUHV DV 0HQWLPHWHU
DQG )OLQJD H[LVWHG LQ =RRP� DQG WKDW WKH XVH RI DGGLWLRQDO WRROV ZDV XQQHFHVVDU\� ,Q ���� DQG
����� D 'LVFRUG VHUYHU ZDV DOVR VHW XS WR JLYH VXSSRUW WR VWXGHQWV� 7KLV ZDV RYHUDOO SRVLWLYHO\
UDWHG E\ VWXGHQWV IURP UHPDUNV LQ 7DEOH �� EXW RQH VWXGHQW FRPSODLQHG DERXW KDYLQJ WR ZDLW WRR
ORQJ EHIRUH DQVZHUV WR TXHVWLRQV ZHUH SURYLGHG�

2YHUDOO� ZKLOH VWXGHQWV ZHUH SRVLWLYH WRZDUGV WKH RYHUDOO XVH RI GLJLWDO WRROV� WKH\ DOVR UHPDUNHG
WKDW WKHUH LV URRP IRU LPSURYHPHQW �7DEOH ��� DQG WKDW UHDGLQJ RXW ORXG IURP 3RZHU3RLQW VOLGHV
JLYHV SRRU OHDUQLQJ IRU VWXGHQWV� 6WXGHQWV UHPDUNHG WKDW WKH\ ZDQW PRUH VWXGHQW�DFWLYH OHDUQ�
LQJ DFWLYLWLHV LQ 2+/� DQG WKDW OHFWXUHUV VKRXOG XVH �GLJLWDO� EODFNERDUGV PRUH LQ OHFWXUHV WR
UXQ WKURXJK H[DPSOHV DQG H[HUFLVHV� 7KLV LV DOVR VXSSRUWHG E\ WKH UHTXLUHPHQW IRU OHFWXUHUV WR
SUHSDUH EHWWHU IRU 2+/ IRXQG LQ 1LNRORSRXORX ������� +RZHYHU� VWXGHQWV DUH DOVR JHQHUDOO\ VDW�
LVILHG ZLWK WKH XVH RI VWXGHQW�DFWLYH GLJLWDO WRROV VXFK DV 0HQWLPHWHU DQG )OLQJD� ZKLFK VXSSRUWV
WKH UHFRPPHQGDWLRQV LQ .\UNMHE¡ ������� 2QH RI WKH ELJJHVW FKDOOHQJHV ZLWK 2+/ IRU PXOWL�
FDPSXV FRXUVHV LV WKDW WKH QXPEHU )�) OHFWXUHV DUH UHGXFHG IRU VWXGHQWV DW HDFK FDPSXV� DQG
WKH\ UHSRUW LQ 7DEOH � WKDW LW LV PRUH GLIILFXOW WR HVWDEOLVK D UHODWLRQVKLS ZLWK OHFWXUHUV� 7KHVH
UHVXOWV DUH DOVR FRQVLVWHQW ZLWK WKH ILQGLQJV LQ 1RUWYLJ HW DO� ������� 3DUN ������ ZKHUH UHGXFHG
LQWHUDFWLRQV ZLWK OHFWXUHUV LV WKH PRVW QHJDWLYH DVSHFW RI 2+/� +RZHYHU� VWXGHQWV DOVR UHSRUW�
DV LQ 1LNRORSRXORX ������� 1RUWYLJ HW DO� ������� 3DUN ������� WKDW WLPH DQG VSDFH IOH[LELOLW\ DUH
YHU\ SRVLWLYH DVSHFWV RI 2+/�
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7KH UHVXOWV SUHVHQWHG LQ WKLV SDSHUV VXJJHVWV WKDW WKHUH LV VWLOO VRPH ZD\ WR JR EHIRUH 2+/
LV HYDOXDWHG DV HTXDO ZKHQ FRPSDUHG WR )�) OHFWXUHV� ,Q JHQHUDO� GLJLWDO WRROV XVHG IRU 2+/
DUH HYDOXDWHG SRVLWLYHO\� DQG HVSHFLDOO\ VKRUW OHFWXULQJ YLGHRV DQG LQWHUDFWLYH WRROV VXFK DV
0HQWLPHWHU DQG )OLQJD ZDV HYDOXDWHG DV SRVLWLYH IRU VWXGHQW OHDUQLQJ� +RZHYHU� VWXGHQWV DOVR
UHSRUWHG WKDW WKHUH LV SRWHQWLDO WR PDNH 2+/ DFWLYLWLHV HYHQ PRUH VWXGHQW�DFWLYH� DQG WKDW OHFWXU�
HUV QHHG WR WDNH PRUH FDUH LQ SUHSDULQJ IRU VWXGHQW�DFWLYH 2+/ DFWLYLWLHV WKDQ IRU )�) DFWLYLWLHV�
)XWXUH ZRUN ZLOO ORRN LQWR KRZ JURXS SURMHFWV FDQ EH HYHQ IXUWKHU GHYHORSHG WR PRWLYDWH VHOI�
VXSHUYLVHG OHDUQLQJ DQG PRUH VWXGHQW�DFWLYH OHDUQLQJ VWUDWHJLHV�

),1$1&,$/ 6833257 $&.12:/('*0(17

7KLV ZRUN ZDV SDUWLDOO\ IXQGHG E\ WKH5HVHDUFK&RXQFLO RI 1RUZD\ WKURXJK JUDQW QXPEHU �������

5()(5(1&(6

%UXII� '� 2�� )LVKHU� '� +�� 0F(ZHQ� .� (�� 	 6PLWK� %� (� ������� :UDSSLQJ D PRRF� 6WXGHQW
SHUFHSWLRQV RI DQ H[SHULPHQW LQ EOHQGHG OHDUQLQJ� -RXUQDO RI 2QOLQH /HDUQLQJ DQG 7HDFKLQJ�
����� ���±����
&RUNH� 3� ������� 5RERWLFV� YLVLRQ DQG FRQWURO� )XQGDPHQWDO DOJRULWKPV LQ PDWODE ��QG HG���
6SULQJHU ,QWHUQDWLRQDO 3XEOLVKLQJ� GRL� �������������������������
)UHHPDQ� 6�� (GG\� 6� /�� 0F'RQRXJK� 0�� 6PLWK� 0� .�� 2NRURDIRU� 1�� -RUGW� +�� 	 :HQGHURWK�
0� 3� ������� $FWLYH OHDUQLQJ LQFUHDVHV VWXGHQW SHUIRUPDQFH LQ VFLHQFH� HQJLQHHULQJ� DQG
PDWKHPDWLFV� 3URFHHGLQJV RI WKH 1DWLRQDO $FDGHP\ RI 6FLHQFHV� �������� ����±����� GRL�
��������SQDV�����������
*RRG\HDU� 3� ������� 7HDFKLQJ RQOLQH� ,Q 1� +DWLYD 	 3� *RRG\HDU �(GV��� 7HDFKHU WKLQNLQJ�
EHOLHIV DQG NQRZOHGJH LQ KLJKHU HGXFDWLRQ �SS� ��±����� 'RUGUHFKW� 6SULQJHU 1HWKHUODQGV� GRL�
�������������������������B�
+DQQD\� 0�� 	 1HZYLQH� 7� ������� 3HUFHSWLRQV RI GLVWDQFH OHDUQLQJ� $ FRPSDULVRQ RI RQOLQH
DQG WUDGLWLRQDO OHDUQLQJ� -RXUQDO RI 2QOLQH /HDUQLQJ DQG 7HDFKLQJ� ����� �±���
.HHQJZH� -�� 	 .LGG� 7� 7� ������� 7RZDUGV EHVW SUDFWLFHV LQ RQOLQH OHDUQLQJ DQG WHDFKLQJ LQ
KLJKHU HGXFDWLRQ� 0(5/27 -RXUQDO RI 2QOLQH /HDUQLQJ DQG 7HDFKLQJ� ����� ���±����
.\UNMHE¡� (� ������� $ *XLGH WR 6WXGHQW�DFWLYH 2QOLQH /HDUQLQJ LQ (QJLQHHULQJ� 0RGHOLQJ�
,GHQWLILFDWLRQ DQG &RQWURO� ������ ��±���� GRL� ��������PLF���������
1LNRORSRXORX� .� ������� )DFH�WR�IDFH� RQOLQH DQG K\EULG HGXFDWLRQ� 8QLYHUVLW\ VWXGHQWV¶ RSLQ�
LRQV DQG SUHIHUHQFHV� -� 'LJLW� (GXF� 7HFKQRO� ��
1RUWYLJ� $��0�� 3HWHUVHQ� $� .�� 	 %DOOH� 6� +� ������� $ OLWHUDWXUH UHYLHZ RI WKH IDFWRUV LQIOX�
HQFLQJ H�OHDUQLQJ DQG EOHQGHG OHDUQLQJ LQ UHODWLRQ WR OHDUQLQJ RXWFRPH� VWXGHQW VDWLVIDFWLRQ DQG
HQJDJHPHQW� (OHFWURQLF -RXUQDO RI (�OHDUQLQJ� ������ SS��±���
2ODSLUL\DNXO� .�� 	 6FKHU� -� 0� ������� $ JXLGH WR HVWDEOLVKLQJ K\EULG OHDUQLQJ FRXUVHV� (PSOR\�
LQJ LQIRUPDWLRQ WHFKQRORJ\ WR FUHDWH D QHZ OHDUQLQJ H[SHULHQFH� DQG D FDVH VWXG\� 7KH ,QWHUQHW
DQG +LJKHU (GXFDWLRQ� ����� ��� � ���� GRL� KWWSV���GRL�RUJ���������M�LKHGXF������������
3DUN� %� ������� 6WXGHQW SHUFHSWLRQ RI D K\EULG OHDUQLQJ HQYLURQPHQW IRU D ODE�EDVHG FRQVWUXF�
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WLRQ PDQDJHPHQW FRXUVH� ,Q $VF LQW� SURF� RI WKH ��WK DQQXDO FRQIHUHQFH �SS� �±���
:LHPDQ� &� (� ������� /DUJH�VFDOH FRPSDULVRQ RI VFLHQFH WHDFKLQJ PHWKRGV VHQGV FOHDU
PHVVDJH� 3URFHHGLQJV RI WKH 1DWLRQDO $FDGHP\ RI 6FLHQFHV� �������� ����±����� GRL� ��
������SQDV�����������
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(ULN .\UNMHE¡ LV DQ $VVRFLDWH 3URIHVVRU DW WKH +9/ 5RERWLFV /DE DW WKH 'HSDUWPHQW RI &RP�
SXWHU VFLHQFH� (OHFWULFDO HQJLQHHULQJ DQG 0DWKHPDWLFDO VFLHQFHV DW WKH :HVWHUQ 1RUZD\ 8QL�
YHUVLW\ RI $SSOLHG 6FLHQFHV �+9/�� +LV UHVHDUFK IRFXV LV RQ KXPDQ�URERW LQWHUDFWLRQ DQG K\EULG
RQOLQH OHDUQLQJ�

0DUWLQ )� 6WRHOHQ LV DQ $VVRFLDWH 3URIHVVRU DW WKH +9/ 5RERWLFV /DE DW WKH 'HSDUWPHQW RI
&RPSXWHU VFLHQFH� (OHFWULFDO HQJLQHHULQJ DQG 0DWKHPDWLFDO VFLHQFHV DW WKH :HVWHUQ 1RUZD\
8QLYHUVLW\ RI $SSOLHG 6FLHQFHV �+9/�� +LV UHVHDUFK IRFXV LV RQ VRIW DQG DGDSWLYH URERWV� LQ
DSSOLFDWLRQV VXFK DV DJULFXOWXUH�

&RUUHVSRQGLQJ DXWKRU

(ULN .\UNMHE¡
:HVWHUQ 1RUZD\ 8QLY� RI $SSOLHG 6FLHQFHV
)DFXOW\ RI HQJLQHHULQJ DQG VFLHQFH
'HSW� RI &RPS� VFLHQFH� (OHF� HQJ�� DQG
0DWK� VFL�
+9/ 5RERWLFV /DE
1RUZD\� (ULN�.\UNMHER#KYO�QR

7KLV ZRUN LV OLFHQVHG XQGHU D &UHDWLYH &RP�
PRQV $WWULEXWLRQ�1RQ&RPPHUFLDO�1R'HULYV ���
,QWHUQDWLRQDO /LFHQVH
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