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2%-(&7,9(6�� 7R� DVVHVV� IDFXOW\� PHPEHU¶V� H[SHULHQFHV� DQG� DWWLWXGHV� WRZDUGV� H-OHDUQLQJ� DPRQJ�
DFDGHPLF�WHDFKLQJ�LQVWLWXWLRQV�� 
0(7+2'2/2*<�� $� TXDQWLWDWLYH� GHVLJQ� ZDV� LPSOHPHQWHG� LQ� WKLV� VWXG\� WR� DQDO\]H� IDFXOW\� PHPEHUV¶�
DWWLWXGHV� RI� WHQ� KLJKHU� HGXFDWLRQ� LQVWLWXWLRQV�� $� VWUXFWXUHG� VXUYH\� WRRO� RI� H-OHDUQLQJ� ZDV� DGRSWHG� WR�
REWDLQ�LQIRUPDWLRQ�IURP�WKH�XQLYHUVLW\�IDFXOW\�IURP�0DUFK�WR�0D\������� 
5(68/76��&RPSOHWHG� TXHVWLRQQDLUH� ILQGLQJV� GHPRQVWUDWHG� D� KLJK-OHYHO� DWWLWXGH� ������ZLWK� WKH�PHDQ��
6'������������WRZDUGV�H-OHDUQLQJ�DQG�VKRZHG�D�VLJQLILFDQW�FRUUHODWLRQ�EHWZHHQ�WHFKQRORJ\�VXSSRUW�DQG�
WUDLQHUV¶� DWWLWXGHV� WRZDUGV� H-OHDUQLQJ� �YLUWXDO� OHDUQLQJ�� DW� S��������+HQFH�� KLJKHU� HGXFDWLRQ� LQVWLWXWLRQ�
IDFXOW\� PHPEHUV¶� DWWLWXGH� LV� RQH� RI� WKH� PRVW� LPSRUWDQW� VWDNHKROGHUV� IRU� LQFRUSRUDWLQJ� WKH� YLUWXDO�
OHDUQLQJ�V\VWHP�LQ�WKH�WHDFKLQJ-OHDUQLQJ�SURFHVV�WR�SURPRWH�TXDOLW\�HGXFDWLRQ� 
&21&/86,21��0XOWL-PRGDO� GHOLYHU\�PHWKRGV� DQG� WHFKQRORJLHV� �%ODFNERDUG� V\VWHP�� RI� WKH� H-OHDUQLQJ�
FXUUHQWO\� EHLQJ� HPSOR\HG� E\� KLJKHU� HGXFDWLRQ� DFDGHPLF� LQVWLWXWLRQV� SRVLWLYHO\� HQKDQFHV� WKH� IDFXOW\�
PHPEHUV¶� DWWLWXGH� WRZDUGV� LPSOHPHQWLQJ� WKH� H-OHDUQLQJ� V\VWHP�� 7KHVH� UHVXOWV� FDQ� EH� DQ� H[FHOOHQW�
H[DPSOH�RI�FUHDWLQJ�DQ�HIIHFWLYH�H-OHDUQLQJ�SODWIRUP�IRU� LPSOHPHQWLQJ�DQ�H-OHDUQLQJ�HQYLURQPHQW�LQ�WKH�
WHDFKLQJ-OHDUQLQJ�SURFHVV� 

.(<:25'6�� $FDGHPLF� IDFXOW\� PHPEHUV�� (-OHDUQLQJ�� ,QIRUPDWLRQ� WHFKQRORJ\�� 3RVLWLYH� DWWLWXGH��
%ODFNERDUG��KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�� 

,1752'8&7,21 

(-OHDUQLQJ� KDV� SUHGRPLQDQWO\� HPHUJHG� DV� WKH�
VLJQLILFDQW� ILHOG� RI� WKH� HGXFDWLRQ� V\VWHP� RI� 6DXGL�
$UDELD� WKDW� ZLWQHVVHV� FRQVLVWHQW� GHYHORSPHQW��
SDUWLFXODUO\� LQ� WKH� LQVWLWXWLRQV� RI� KLJKHU� HGXFDWLRQ��
'XULQJ�WKH�ODVW�WZR�GHFDGHV��WKH�GLUH�QHFHVVLW\�IRU�WKH�
JURZWK�RI�WKH�HGXFDWLRQ�PDUNHW�LQ�6DXGL�$UDELD��.6$��
KDV�IORXULVKHG��7KH�LQFUHDVH�LQ�WKH�VWXGHQW�FRPPXQLW\�
DFURVV� DOO� LQVWLWXWLRQV� KDV� SURGXFHG� H[WHQVLYH� SRZHU�
DQG� LQIOXHQFH� LQ� .6$�� 1HYHUWKHOHVV�� HGXFDWLRQDO�
DFDGHPLD�DFURVV�6DXGL�$UDELD�RXWOLQHV�DQG�LQVLVWV�RQ�
FRQVWDQW�FKDOOHQJHV�DQG�GUDZEDFNV�DERXW�H-OHDUQLQJ���
7KH� WUHPHQGRXV� SRWHQF\� JHQHUDWHG� E\� WKH� +LJKHU�
(GXFDWLRQ�KHDOWK�LQGXVWU\�LV�OLNHO\�WR�KHDG�WKH�QDWLRQ�LQ�
GULYLQJ� PRUH� UREXVW� NQRZOHGJHDEOH� HPSRZHUHG�
LQVWLWXWLRQV��7KH�JRYHUQPHQW�KDV�FRQFHQWUDWHG�RQ�WKH�
SUDFWLFDO�DQG�VXFFHVVIXO�LPSOHPHQWDWLRQ�RI�,QIRUPDWLRQ�
DQG� &RPPXQLFDWLRQ� 7HFKQRORJ\� �,&7�� LQ� WHDFKLQJ�
LQVWLWXWLRQV� WR� HVWDEOLVK� D� IHUWLOH� OHDUQLQJ� DWPRVSKHUH��
LQFOXGLQJ�K\EULG�WHDFKLQJ�PHWKRGRORJLHV�� 
&RQVHTXHQWO\�� WKH� DGRSWHG� FRPPXQLFDWLRQ�
WHFKQRORJLHV��,&7��LQ�WKH�HGXFDWLRQ�V\VWHP�JHQHUDWHG�
YLUWXDO� OHDUQLQJ� DV� D� VXSSRUWLYH� UHYROXWLRQDU\�PHWKRG�
RI� WKH� WUDGLWLRQDO� SURFHVV� RI� WHDFKLQJ-OHDUQLQJ��
&XUUHQWO\��EODFNERDUG�V\VWHP�LV�RQH�RI�WKH�WRROV�XVHG�
JOREDOO\��HVSHFLDOO\� LQ�6DXGL�$UDELDQ�KLJKHU�HGXFDWLRQ�

XQLYHUVLWLHV� LQ� D� EOHQGHG� OHDUQLQJ� DSSURDFK���
%ODFNERDUG� V\VWHP� �%%6�� DQQRXQFHG� WKH�
HVWDEOLVKPHQW� RI� WKH� %ODFNERDUG� FROODERUDWH� RQOLQH�
SRUWDO� WKDW� DOORZV� DOO� WKH� KLJKHU� HGXFDWLRQ�
RUJDQL]DWLRQV� WR� UDSLGO\� DQG� DPLFDEO\� LPSOHPHQW� LWV�
YLUWXDO� FODVVURRP� VROXWLRQ��� $� UHFHQW� VWXG\�
GRFXPHQWHG�WKDW�DGRSWLQJ�%%6�LQ�RQOLQH�OHDUQLQJ�KDV�
HQKDQFHG� WUDLQHU-WUDLQHHV� HQJDJHPHQW�� UHDGLQHVV��
DQG�FRXUVH�VDWLVIDFWLRQ���$OVR��7DWDHL�$�HW�DO��LQGLFDWHG�
WKH� QHFHVVLW\� RI� HDVLQHVV�� GHVLUH�� DQG� IDYRUDEOH�
DWWLWXGH� DPRQJ� HPSOR\HHV� IRU� VXFFHVVIXO� HOHFWURQLF�
OHDUQLQJ� RXWFRPHV��� (-OHDUQLQJ� KDV� EHHQ� LQLWLDOO\�
FRQVLGHUDEO\� DGRSWHG� LQ� WKH� HDUO\� ��WK� FHQWXU\� DQG�
IXUWKHU� GHYHORSHG� LQ� UHFHQW� \HDUV� ZLWK� WKH� H[WHQVLYH�
VRFLDEOH� VRIWZDUH� WHFKQRORJ\� DQG� WKH� XSGDWHG�
WHFKQRORJLHV���,W� LV� QR� ZRQGHU� WKDW� WKH�6DXGL� $UDELDQ�
DXWKRULWLHV� KDYH� EHHQ� WKH� PRVW� UHPDUNDEOH� LQLWLDWRU�
DERXW� WKH� YLUWXDO�PHWKRG� E\� RIIHULQJ�D� EURDGHU� UDQJH�
RI� UHDOLVWLF� DSSURDFKHV� XVLQJ� DSSURSULDWH� WUDLQLQJ� WR�
WKHLU�HPSOR\HHV�� 
7KH�HOHFWURQLF�OHDUQLQJ�HQYLURQPHQW�YDOLGDWHV�WUDLQHHV�
DQG� WKHLU� DVVRFLDWHG� UHOHYDQW� WDVNV� VXSSRUWHG� E\�
VHYHUDO� LQVWUXPHQWV� DQG� OHDUQLQJ� SURFHGXUHV�� 7KH�
FUXFLDO� HQGRZPHQW� RI� YLUWXDO� SODWIRUP� LQVWUXPHQWV� IRU�
H[SHGLWLQJ� FRRSHUDWLYH� DVVRFLDWLRQ� LQ� VFKRROLQJ�
FLUFXPVWDQFHV� GHFOLQH� WKH� VWXGHQWV
� UHOLDQFH� XSRQ�
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WUDLQHU� GXH� WR� FRJQLWLRQ
V� SURYHQDQFH��� 6XFK� D�
FRQGXFLYH� HQYLURQPHQW� LV� GHOLJDWHG� E\� D� ZHOO-
RUJDQL]HG� DWPRVSKHUH� WKDW� UHYDPSV� OHDUQHUV¶�
DVVHUWLYHQHVV� DQG� OHDUQHUV-DVVXUDQFH� DQG� WKH�
PDVWHU\� WR� UDLVH� WKHLU� SRLQW� RI� YLHZ� RQOLQH� LQVWHDG� RI�
WKH� WUDGLWLRQDO� PHWKRG� RI� OHDUQLQJ���� +RZHYHU�� WKHUH�
DUH�VLJQLILFDQW�EDUULHUV�LQ�OHDUQLQJ�GRPDLQV�WR�XVH�WKH�
%%6� WKDW� ZRXOG� DULVH� IURP� WHDFKHUV�� VWXGHQWV��
RUJDQL]DWLRQV�� DGPLQLVWUDWLRQ�� DQG� YDULRXV�
WHFKQRORJ\���� 
7R� DYHUW� WUDLQHUV� IURP� EHLQJ� FDXWLRQHG� IURP�
FRQVWUXFWLQJ� VHYHUDO� YLUWXDO� VWUDWHJLHV�� WKH\� PXVW�
FROODERUDWH� WR� LGHQWLI\� UHOLDEOH� DFWLRQ� DQG� H[SORUH�
LQVWUXFWLRQ�IHHGEDFN��7HDFKHUV
�RSLQLRQV�DQG�DWWLWXGHV�
�LQFOXGLQJ� LQDFFXUDFLHV�� SURYLGH� D� IRXQGDWLRQ� IRU� D�
EHWWHU� WHDFKLQJ-OHDUQLQJ� DFWLYLW\� DSSURDFK�� 7KUHH�
HVVHQWLDO�GHWHUPLQDQW�IDFWRUV�DUH�PDQGDWRU\�WR�DGKHUH�
WR�� VXFK� DV� OHDUQHU-UHODWHG�� LQVWLWXWLRQ-UHODWHG�� DQG� H-
OHDUQLQJ� V\VWHP-UHODWHG� EHKDYLRUV� ZKHQ� GHYHORSLQJ�
DQ� LQQRYDWLYH� FXUULFXOXP�� %HVLGHV�� LQVWUXFWRUV� DOVR�
QHHG� VXSSRUW� WR� IDFLOLWDWH� D� FKDQJH� LQ� WKHLU�
SHGDJRJLFDO�SUDFWLFHV����6XFFHVVIXO�LPSOHPHQWDWLRQ�RI�
IHDVLEOH� H-OHDUQLQJ� LPSDUWV� WKH� QHFHVVDU\� IRXQGDWLRQ�
DQG� VXSSRUW� WR� FDSWLYDWH� DQG� UHWDLQ� WKH� YHU\� EHVW�
HGXFDWLRQ�SURIHVVLRQDOV�� 
)XUWKHUPRUH�� WKH� UHFRJQLWLRQ� RI� H-OHDUQLQJ� LV�
FRQFOXVLYHO\� UHJXODWHG� E\� LWV� UHVLOLHQFH� LQ� PDQDJLQJ�
FRJQLWLYH�� WLPH�� DQG� VNLOO�PDQDJHPHQW� DQG� VWUHWFKLQJ�
LWV�DFFHVV�WR�LQIRUPDWLRQ� 
2Q� WKH� FRQWUDU\�� WHDFKHUV¶� QHJDWLYH� DWWLWXGHV� PLJKW�
LPSDFW� LQVWLWXWLRQV
� RU� WHFKQRORJ\-DVVRFLDWHG� IDFWRUV
�
IDFLOLWDWLQJ� FRQGLWLRQV���� &RPELQLQJ� UHJXODU� WHDFKLQJ�
SURJUDPV� ZLWK� UHPRWH� OHDUQLQJ� SHUVSHFWLYHV� IODJJHG�
WKH�SODWIRUP�RQ�WKH�FRQVLVWHQW�SURJUHVV�FRQFHUQLQJ�WKH�
PHWKRGV� RI� DFKLHYHPHQWV� LQ� JHQHUDWLQJ� D� JRRG�
VWUXFWXUH�� $OWKRXJK� VSHFLILF� RUJDQL]DWLRQV� IURP�
GLIIHUHQW� QDWLRQV� KDYH� PDGH� SOHQW\� RI� HIIRUWV�� LW� LV�
XQGHQLDEOH� WKDW� WKH� PLQLVWU\� DOVR� LQLWLDWHG� WKH� WLPHO\�
LQWHUYHQWLRQ� ZLWK� JUHDW� HIIRUWV� WR� LQVWLJDWH� RQOLQH�
WHDFKLQJ��%HVLGHV��WKH�VXEVWDQWLDO�LQYHVWPHQW�VFKHPH�
RI� 6DXGL� $UDELD� LQ� WKLV� VHFWRU� GUDPDWLFDOO\� H[SDQGHG�
WKH� SODWIRUP� RI� UHPRWH� OHDUQLQJ�� DOO� WHDFKLQJ�
LQVWLWXWLRQV�LQ�WKH�NLQJGRP�KDYH�DOVR�UHDOL]HG�WKDW�WKH�
JRYHUQPHQW�KDV�EHHQ� YHU\� VXSSRUWLYH� LQ�HDFK�SKDVH�
RI�VXEVWLWXWLQJ�WKLV�PHWKRGRORJ\�� 

+RZHYHU��WR�H[SDQG�WKH�DGYDQWDJHV�RI�WKLV�LQQRYDWLYH�
H-OHDUQLQJ� SURJUDP�� FROODERUDWLYH� DWWHPSWV� DUH�
QHFHVVDU\�IRU�VXSSOHPHQWLQJ�LW�ZLWK�WKH�HQULFKPHQW�RI�
EXLOGLQJ� FXUULFXOXP� E\� DFDGHPLF� WHDFKHUV� WR� HQVXUH�
UHDVRQDEOH�� DPLFDEOH�� DQG� XQLQWHUUXSWHG� LQWHUQHW�
UHVRXUFHV� LQVWLWXWLRQDO� WUDLQLQJ� DQG� UHVRXUFHV� WR� WKH�
WHDFKHUV� DQG� VWXGHQWV����7KXV�� D� TXDQWLWDWLYH� FURVV-
VHFWLRQDO� VWXG\� GHVLJQ� ZDV� DGRSWHG� WR� XQGHUVWDQG�
WHDFKHUV¶�H[SHULHQFHV�DQG�DWWLWXGHV�WRZDUG�H-OHDUQLQJ�
WR� RYHUFRPH� WKH� FRQVWUDLQWV� XSRQ� LPSOHPHQWDWLRQ�
HIIHFWLYHO\� 

0(7+2'2/2*< 

$� TXDQWLWDWLYH� GHVFULSWLYH� UHVHDUFK� GHVLJQ� ZDV�

DGRSWHG� WR�H[SORUH� WKH� IDFXOW\�PHPEHUV¶�H[SHULHQFHV�
DQG� DWWLWXGHV� WRZDUGV� H-OHDUQLQJ�� 7KH� FKRVHQ�
SRSXODWLRQ� RI� WKLV� VWXG\� ZDV� WKH� IDFXOW\� PHPEHUV� RI�
DFDGHPLF� LQVWLWXWLRQV� LQ�.6$��7KH�REMHFWLYHV�ZHUH� WR�
DQDO\]H� WKH� H[SHULHQFHV� DQG� DWWLWXGHV� RI� DFDGHPLF�
IDFXOW\�PHPEHUV� WRZDUGV� H-OHDUQLQJ� LQ� WKH� DFDGHPLF�
V\VWHP� DPLG� &29,'-���� DQG� WR� DQDO\]H� WKH� UROH� RI�
GHPRJUDSKLF� FKDUDFWHULVWLFV� DQG� H[SRVXUH� WR�
WHFKQRORJ\�WRZDUGV�H-OHDUQLQJ�� 
$�SXUSRVLYH�VDPSOLQJ�RI� IDFXOW\�PHPEHUV�IURP�6DXGL�
$UDELDQ� XQLYHUVLWLHV� ZDV� FKRVHQ� DV� D� SRSXODWLRQ� WR�
PHHW� WKLV� VWXG\
V� SXUSRVH�� 7KH� VWUXFWXUHG� YDOLGDWHG�
WRRO� E\� .LVDQJD� '.� ZDV� GLVVHPLQDWHG� WR� DOO�
GHSDUWPHQWV� E\� WKH� LQYHVWLJDWRUV� XVLQJ� DQ� RQOLQH�
SRUWDO� WR� FRPSOHWH� WKH� VXUYH\� TXHVWLRQQDLUH�� %HIRUH�
GLVWULEXWLQJ� WKH� WRRO�� WKH� SLORW� VWXG\� ZDV� SHUIRUPHG�
DPRQJ� ���� RI� WKH� FKRVHQ� SDUWLFLSDQWV�� DQG�
&URQEDFK
V�LQWHUQDO�FRQVLVWHQF\�ZDV�PHDVXUHG�IRU�WKH�
WRRO
V�WRWDO�LWHPV�DV��U ������3 ��������ODWHU��WKH�VDPH�
SDUWLFLSDQWV�ZHUH�H[FOXGHG�IURP�WKH�DFWXDO�VXUYH\�� 
7KH�UHVXOWV�FRQILUPHG� WKH� IHDVLELOLW\�RI�SURJUHVVLQJ� WR�
WKH�PDLQ�VWXG\��)LQDOO\��WKH�FROOHFWHG�GDWD�XQGHUZHQW�D�
SUHOLPLQDU\� WUHDWPHQW� WR� GHWHFW� DQG� HOLPLQDWH� WKRVH�
FDVHV� WKDW� WKH� IDFXOW\� PHPEHUV� KDYH� OHIW� EODQN� LQ�
ILOOLQJ�XS�WKH�TXHVWLRQQDLUH��7KH�VWDQGDUG�IRUPXOD�ZDV�
DSSOLHG� WR� FRQILUP� WKDW� D� VDPSOH� RI� ���� SDUWLFLSDQWV�
ZDV� VXIILFLHQW� WR� GHWHFW� D� VWDWLVWLFDO� GLIIHUHQFH� LQ�
TXDQWLWDWLYH� DWWLWXGH� VFRUHV�� 7KH� REMHFWLYHV� RI� WKH�
LQYHVWLJDWLRQ�ZHUH�LQIRUPHG�WR�DOO�WKH�IDFXOW\�PHPEHUV�
WR�REWDLQ�WKHLU�FRQVHQW� 
7KH� WRRO� FRQVLVWHG� RI� WZR� VHFWLRQV��7KH� LQYHVWLJDWRUV�
LQFOXGHG� LQ� WKH� ILUVW� SDUW� VHFWLRQ� RI� WKH� WRRO� UHJDUGLQJ�
WKH� IDFXOW\
V� GHPRJUDSKLF� FKDUDFWHULVWLFV� IROORZHG� E\�
WKH� VHFRQG� VHFWLRQ� ZLWK� ��� LWHPV� RI� D� 7HVW� RI� SUH-
YDOLGDWHG� LWHPV� RI� DWWLWXGHV� WR� TXDQWLI\� IDFXOW\�
PHPEHUV¶¶� DWWLWXGHV� DERXW� H-OHDUQLQJ�� 7KH� DWWLWXGH�
VXUYH\� VFDOH� LQFRUSRUDWHG� D� �� SRLQW� /LNHUW� UHVSRQVH�
IRUPDW� DV� 6WURQJO\� DJUHH-��� $JUHH-��� 'LVDJUHH-���
6WURQJO\�GLVDJUHH-���'HDQVKLS�3RVWJUDGXDWH�6FLHQWLILF�
5HVHDUFK�� )DFXOW\� RI� 1XUVLQJ�� 8PP� DO-4XUD�
8QLYHUVLW\�� 6DXGL� $UDELD�� DSSURYHG� LW� WR� FRQGXFW��
�5HIHUHQFH� 1R� 848�)21�13�� ���� GDWHG� �WK� 0DUFK�
������ 

5(68/76� 

'HPRJUDSKLF�&KDUDFWHULVWLFV��Q ���� 

5HVXOWV� LQGLFDWHG� WKDW� ��� �������� RI� WKH� IDFXOW\�
PHPEHUV� ZHUH� IHPDOHV�� DQG� ��� �������� ZHUH� PDOH�
SDUWLFLSDQWV�� 2XW� RI� ���� VDPSOHV�� ���������� DQG� ���
�������� KDG� 0DVWHU
V� GHJUHHV� DQG� GRFWRUDWH��
UHVSHFWLYHO\�� 7HDFKLQJ� H[SHULHQFH� ZLWK� OHVV� WKDQ� VL[�
\HDUV� ZDV� ����������� ���������� LQFOXGHV� LQ� �� WR� ���
\HDUV����������UHSUHVHQW����WR����\HDUV��DQG�WKH�UHVW�
RI� WKH� IDFXOW\� PHPEHUV� ���������� PRUH� WKDQ� ���
\HDUV�� 'DWD� UHYHDOHG� DQ� H[FLWLQJ� IDFWRU� WKDW� DOO�
SDUWLFLSDQWV� ���������� KDG� SURILFLHQW� NQRZOHGJH�
DERXW�WHFKQRORJLHV���7DEOH�,��� 

$WWLWXGH�RI�)DFXOW\�0HPEHUV�7RZDUGV�(-/HDUQLQJ 

��� 
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)DFXOW\� PHPEHUV
� PHDQ� DWWLWXGH� VFRUHV� WRZDUGV�
LPSOHPHQWLQJ�H-OHDUQLQJ�ZHUH�������������7DEOH�,,� 
7KHUH� ZDV� D� VLJQLILFDQW� DVVRFLDWLRQ� IRXQG� EHWZHHQ�
DYHUDJH� VFRUHV� RI� IDFXOW\� PHPEHU¶V� DWWLWXGH� DQG� WKH�
HDVH�RI�XVH�DQG�WHFKQLFDO�VXSSRUW��7DEOH�,,,� 
%DVHG� RQ� WKH� UHVXOWV�� PRVW� RI� WKH� VWXG\� VDPSOH�
DWWULEXWHG� WR� WKH� IHPDOH�� KROGLQJ� WKH� KLJKHVW�
TXDOLILFDWLRQ�ZLWK�WKH�XQGHUO\LQJ�DFDGHPLF�EDFNJURXQG�
IRU� WKH� GXUDWLRQ� RI� WKH� DERYH� ��� \HDUV� ZLWK� �����
H[SRVXUH�WR�WHFKQRORJLHV� 
7DEOH� ,,,� KLJKOLJKWV� WKH� VSHFLILF� LWHPV� FRQFHUQLQJ� 
H-OHDUQLQJ� SHUFHSWLRQ� RI� HDVH� RI� XVLQJ� WKH� WHDFKLQJ�
PHWKRG� DQG� WKH� LQVWLWXWLRQDO� VXSSRUW� LQ� UHQGHULQJ�
TXDOLW\�WHDFKLQJ�XVLQJ�WKH�EODFNERDUG�V\VWHP� 
7KH�PDLQ� ILQGLQJV� LQGLFDWHG� WKDW� WKH� IDFXOW\�PHPEHUV�
ZLWK� D� KLJKHU� OHYHO� RI� D� SRVLWLYH� DWWLWXGH� DUH� ����
�0HDQ�� 6'�� ����������� WKH� SHUFHSWLRQ� RI� WKH�
LPSRUWDQFH� RI� WHFKQRORJ\� �������� WKDW� ZDV� IHOW�
VLJQLILFDQWO\� UHOHYDQW� LQ� DGRSWLQJ� H-OHDUQLQJ� PHWKRGV�

GXULQJ�WKH�XQSUHFHGHQWHG�FULVLV�H[HUWHG�E\�&29,'-����
(YHQ�WKRXJK�DFDGHPLF�WHDFKHUV
�IDFH-WR-IDFH�WHDFKLQJ�
PHWKRG� IRU� WHDFKLQJ� H[SUHVVHG� E\� ��������� RXW� RI�
����� WKDW� DGGUHVVHV� WKH� SRZHU� LQ� WHDFKLQJ� DQG�
OHDUQLQJ� PRYHV� WRZDUG� OHDUQHUV� FRQVWUXFWLQJ� WKHLU�
NQRZOHGJH� HIILFLHQWO\� DQG� SXWV� WKH� UHVSRQVLELOLW\� IRU�
OHDUQLQJ��+RZHYHU�� WKH\�KDYH� DOVR� DJUHHG�����������
WKDW� WKH�H-OHDUQLQJ�VWUDWHJ\�SURYLGHV� WKHP�ZLWK�EHWWHU�
RSSRUWXQLWLHV� WKDQ� WUDGLWLRQDO�� 7KH� VLJQLILFDQW�
FRQWULEXWLRQ�FRQFHUQLQJ�FRPPXQLFDWLRQ� LQ�VKDULQJ�WKH�
WHDFKLQJ�PDWHULDOV�XVLQJ�%ODFNERDUG�VKHGV�D�SRVLWLYH�
RXWFRPH� RI� LPSOHPHQWLQJ� /06-%%6� WR� HQKDQFH� WKH�
IDFXOW\�PHPEHUV
�DFDGHPLF�JURZWK� 

1DKOD�$�7D\\LE��3XVKSDPDOD�5DPDLDK��0RKDPPHG�6��$OVKPHPUL��+DOD�<HKLD�6D\HG�$OL��+D\DP�,��$VIRXU��)DWPDK�-��$OVRODPL��HW�DO� 

��� 

6DPSOH�'LVWULEXWLRQ 1XPEHU ��� 

*HQGHU�   

)HPDOH 
0DOH 

�� 
�� 

���� 
���� 

4XDOLILFDWLRQV�   

0DVWHUV¶�'HJUHH 
'RFWRUDWH�'HJUHH 

�� 
�� 

���� 
���� 

7HDFKLQJ�([SHULHQFH��<HDUV�� 

�-� 
�-�� 
��-�� 
$ERYH��� 

�� 
�� 
�� 
�� 

���� 
���� 
�� 
���� 

<HV 
1R 

��� 
- 

��� 
- 

([SRVXUH�WR�FRPSXWHU� 

7$%/(�,��'(02*5$3+,&�67$7,67,&6 

7$%/(�,,��7($&+(56�$77,78'(�3(5&(37,21�67$7(0(176 

6WDWHPHQWV�RI�$WWLWXGHV��(-OHDUQLQJ� 0HDQ�� 
)UHTXHQF\�DQG�3HUFHQWDJH� 

6$ $JUHH 'LVDJUHH 6'$ 

(-OHDUQLQJ�LV�VR�HFRQRPLFDO�WR�DGDSW�WR�HGXFDWLRQDO�LQVWLWXWLRQV� ���� �������� �������� �������� ������ 

4XDOLW\�RI�ZRUN�LV�HQKDQFHG�E\�H-OHDUQLQJ� ���� �������� �������� �������� ������ 

&RPSXWHUV�PDNH�ZRUN�PRUH�HQMR\DEOH� ���� �������� �������� �������� ������ 

,�SUHIHU�UHDGLQJ�DUWLFOHV�RQ�H-OHDUQLQJ� ���� �������� ������ �������� ������ 

3UHIHUDEOH�WR�XVH�D�FRPSXWHU�LQ�SUHSDULQJ�WKH�OHVVRQV� ���� �������� �������� ������ ������ 

,�HQMR\�WHDFKLQJ�XVLQJ�FRPSXWHUV� ���� �������� ��������� ��������� ������ 

7KH�WUDGLWLRQDO�PHWKRG�LV�PRUH�OHDUQHU-FHQWHUHG�WKDQ�YLUWXDO�OHDUQLQJ� ���� �������� �������� ������ ���� 

�(-OHDUQLQJ�WHFKQRORJLHV�HQKDQFH�MRE�SHUIRUPDQFH� ���� �������� �������� �������� - 

3UHIHU�UHDGLQJ�PDJD]LQHV�XVLQJ�QHZ�WHFKQRORJ\� ���� �������� �������� ��������� ������� 

,QVWLWXWLRQ�KDV�VXIILFLHQW�WHDFKLQJ-OHDUQLQJ�DVVHWV�WR�VXSSRUW�YLUWXDO�OHDUQLQJ� ���� ������ �������� �������� ���� 

(-OHDUQLQJ�LQFUHDVHV�WHDFKHUV¶�HIILFLHQF\� ���� �������� �������� �������� ������ 

'LVFXVVLRQ�WKURXJK�H-OHDUQLQJ�LV�LQQRYDWLYH� ���� �������� �������� ������ - 

6$ �6WURQJO\�$JUHH��6'$ �6WURQJO\�'LVDJUHH��7RWDO�0HDQ�6'����������� 

7$%/(�,,,��$662&,$7,21�%(7:((1�$77,78'(�
$1'�6(/(&7('�,7(06�2)�3(5&(37,21 

9DULDEOHV 0HDQ 0HDQ��6' 3-YDOXH 

7HFKQRORJ\�VXSSRUWV�LQ� 
GHOLYHULQJ�OHFWXUHV� 
(-OHDUQLQJ�LPSURYHV�ZRUN�
HIILFLHQF\� 
(-OHDUQLQJ�SODWIRUPV�DUH� 
RXWFRPH-IRFXVHG� 

���� 
 

���� 
 

���� 

  
 

��������� 

 
  

������
 

/HDUQLQJ�0DQDJHPHQW�V\VWHP 
$GPLQLVWUDWRUV�VXSSRUW� 
WUDLQLQJ 
3UDFWLFDELOLW\�LQ�XVLQJ� 
%ODFNERDUG 

���� 
���� 

 
���� 

  
 

�������� 

  
 

�����
 



 

-�/LDTXDW�8QL�0HG�+HDOWK�6FL�2&72%(5�-�'(&(0%(5�������9RO�����1R���� 

',6&866,21 

7KH� VWXG\� ZDV� SHUIRUPHG� WR� DQDO\]H� DQG� H[SORUH�
IDFXOW\� PHPEHUV¶� H[SHULHQFHV� DQG� DWWLWXGHV� LQ�
LPSOHPHQWLQJ� (-OHDUQLQJ� ZKLOH� XVLQJ� WKH� EODFNERDUG�
OHDUQLQJ�V\VWHP�GXULQJ�WKH�VXGGHQ�WUDQVLWLRQ�IURP�WKH�
WUDGLWLRQDO� PHWKRG� LQWR� RQOLQH� HGXFDWLRQ� GXH� WR� WKH�
SDQGHPLF� FULVLV� &29,'-���� )LQGLQJV� IURP� WKLV� VWXG\�
HQOLJKWHQHG� WKH� OHDUQLQJ� PDQDJHPHQW� V\VWHP� RI�
EODFNERDUG�XVDJH��ZKLFK�VXEVWDQWLDOO\�HQFRXUDJHG�WKH�
SDUWLFLSDQWV� WR� FRQWULEXWH� WKHLU� IXOO� SRWHQWLDO� LQ� JHWWLQJ�
LQYROYHG� LQ� GHOLYHULQJ� OHFWXUHV� GXULQJ� WKH� SDQGHPLF�
FULVLV��7KH�UHVHDUFK�RI�7HR�7�DQG�8UVDYDV�2)�LQ������
LQGLFDWHG�WKH�IDFLOLWDWLQJ�FRQGLWLRQV�WKDW�KDYH�WKH�PRVW�
H[WUDRUGLQDU\� VLJQLILFDQW� SRVLWLYH� LPSDFW� RQ� SURYLGHG�
HDVH�RI�XVH��IROORZHG�E\�D�F\QLFDO�DQG�QRQ-VLJQLILFDQW�
HIIHFW� RQ� DWWLWXGH� WRZDUGV� FRPSXWHU� XVH� DQG� SRVLWLYH�
RQ� SHUFHLYHG� XVHIXOQHVV� LQ� H-OHDUQLQJ����7HDFKHUV
�
SHUFHSWLRQ� WRZDUGV�H-OHDUQLQJ�ZDV�DOVR�H[SORUHG� LQ�D�
VWXG\���ZKHUH�WKH�DFDGHPLF�WHDFKHUV�H[SUHVVHG�WKHLU�
YLHZV� WKDW� YLGHR� UHFRUGLQJ� RI� OHFWXUHV� QHHGHG� IRU�
IXWXUH�UHIHUHQFHV�� 
)DFXOW\�PHPEHUV�UHVSRQGHG�WR�WKHLU�DWWLWXGH�DV�DERYH�
DYHUDJH��DOWKRXJK�WKH�XQSUHFHGHQWHG�VLWXDWLRQ��&RYLG
-���� ZDV� WKH� FDXVDWLYH� IDFWRU� IRU� WUDQVIRUPDWLRQ� LQWR�
WKH� RQOLQH� WHDFKLQJ� PHWKRG�� 7KH� WRWDO� QXPEHU� RI�
SDUWLFLSDQWV�ZDV�����IDFXOW\�PHPEHUV��7KH�PDMRULW\�RI�
WKH� SDUWLFLSDQWV�� ������������� KDG� SRVLWLYH� DQG�
SURDFWLYH� DWWLWXGHV� WRZDUGV� H-OHDUQLQJ�� ZKLOH� WKH�
UHPDLQLQJ������������KDG�QHJDWLYH�DWWLWXGHV��2Q� WKH�
FRQWUDU\�� WKHUH� LV� DQ� HQFRXUDJLQJ� UHSRUW� IURP� WKLV�
VWXG\� WKDW� IDFXOW\� PHPEHUV¶� SRVLWLYH� DWWLWXGH� HQWLUHO\�
FRQWULEXWHG� WR� WKHLU� FRPSXWHU� H[SRVXUH� �������� DQG�
WKH� LQVWLWXWLRQDO�VXSSRUW���������LQ�WHUPV�RI�VXSSO\LQJ�
DGHTXDWH� WHDFKLQJ-OHDUQLQJ� UHVRXUFHV� UHQGHUHG� E\�
WKHLU�LQVWLWXWLRQ��WKDW�KDV�EHHQ�FRQVLGHUHG�DV�WKH�PRVW�
LQIOXHQWLDO� IDFWRU� IRU� VXFK� IDYRUDEOH� DWWLWXGH�� 7KH�
FXUUHQW� VWXG\� KDV� VLPLODULWLHV� ZLWK� WKH� UHVHDUFK� E\�
*XQPDOD� 6� ������� ZLWK� WKH� VKUHG� RI� HYLGHQFH�
VXSSRUWLQJ� WKLV� YLHZ� WKDW� WHDFKHUV¶� H[SHULHQFHV� RQ�
FRPSXWHUV� FRQWULEXWHG� E\� D� SURWRFRO� RI� XVLQJ�
FRPSXWHUV� LPSRVHG� E\� WKH� LQVWLWXWLRQ�� DQ� LQQRYDWLYH�
OHDUQHU¶V�LQIRUPDWLRQ�PDQDJHPHQW�V\VWHP��/,06���DQG�
LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� WHDFKLQJ� SURJUDPV�
LPSOHPHQWHG�DW�WKH�ZRUNSODFH�� 

7KH� WZR� VLJQLILFDQW� IDFWRUV� RI� YLUWXDO�
WHOHFRPPXQLFDWLRQV� WKDW� DFNQRZOHGJH� WKHP� WR�
H[HFXWH�DGGLWLRQDO�ZRUNIRUFH�WKDQ�ZRXOG�RWKHUZLVH�EH�
FRQFHLYDEOH��DQG�H-HDUQLQJ�ZLOO� LPSURYH� WKH�TXDOLW\�RI�
ZRUN� UHYDPSHG� WKH� SUHGLFWDELOLW\� RI� DGRSWLQJ� 
H-OHDUQLQJ� GXULQJ� WKH� VXGGHQ� WUDQVIRUPDWLRQ� IURP�
WUDGLWLRQDO� PHWKRGV� RQOLQH� OHDUQLQJ�� 7KHVH� PRVW�
YDOXHG� WHDFKLQJ� LWHPV� KDYH� D� VLJQLILFDQW� DVVRFLDWLRQ�
ZLWK� WKH� SUDFWLFDO� XVDJH� RI� �/06�� LQ� GHOLYHULQJ�
NQRZOHGJH� DQG� VNLOOV� WR� WKH� OHDUQHUV
� SURVSHFWV� ZLWK�
WKH� LQEXLOW� LOOXPLQDWLRQ�� ZKLFK� KDV� EHHQ� SHUFHLYHG�
IDYRUDEO\� E\� ����������� IDFXOW\�PHPEHUV��$ERXW� WKH�
LPSURYHPHQW� LQ� WKH� TXDOLW\� RI� ZRUN� XVLQJ� H-OHDUQLQJ�
VWUDWHJLHV�� DOPRVW� ��������� SDUWLFLSDQWV� UHVSRQGHG�

WKDW� LW�ZDV�SHUFHLYHG�DV�D�SURPLVLQJ�ZD\� WR�HQKDQFH�
WKH�ZRUN�YDOXHV�DQG�HIILFLHQF\�LQ�WHDFKLQJ��,Q�WHUPV�RI�
LQQRYDWLRQV� DQG� IXQ�� WKH� UHVXOWV� KDYH� GHPRQVWUDWHG�
WKDW� WKH� PDMRULW\� RI� ����������� IDFXOW\� PHPEHUV�
HPEUDFH� ZHE-EDVHG� OHDUQLQJ� DV� DQ� HPSRZHUHG�
LQVWUXPHQW� RU� VWUDWHJLHV� IRU� VWXGHQWV� WR� SURJUHVV�
EH\RQG� FRXUVH� H[SHFWDWLRQV� WKDW� ZRXOG� HQDEOH�
VWXGHQWV� WR� H[SORUH� WKHLU� WDOHQWV� DQG� IDFLOLWDWH� WKHLU�
OHDUQLQJ�SURFHVV�DV�D�IXQFWLRQDO�SDUDGLJP� 
6XEVHTXHQWO\�� VXUYH\� UHVXOWV� UHYHDOHG� ZLWK� WKH�
UHVSRQVH� RI� ����������� IDFXOW\� PHPEHUV� DERXW� WKH�
LWHP� RQ� HIILFLHQW� XVH� RI� WHFKQRORJ\�� WKH� SDUWLFLSDQWV�
H[SUHVVHG� WKDW� WKH� WHFKQRORJ\� KDV� WKH� SRZHU� WR�
SUHSDUH� WKH� EHWWHU� WHDFKHU� RXW� RI� D� JRRG� WHDFKHU��
$PRQJ� WKH� IDFXOW\� PHPEHUV�� ����������� H[SUHVVHG�
WKHLU� YLHZV� WKDW� H-OHDUQLQJ� LQFUHDVHV� WKHLU� MRE�
SHUIRUPDQFH�� ZKHUHDV� ����������� RI� WKHP� VWURQJO\�
DJUHHG� WKDW� FRPPXQLFDWLQJ� WKURXJK� QHWZRUNLQJ� KDV�
LQFUHDVHG� WKHLU� LQWHUHVW� LQ� D�ZD\�DOO� WHDFKLQJ� OHVVRQV�
ZHUH�SUHVHQWHG��,W�KDV�HQKDQFHG�WKHLU�LQWHUDFWLRQ�ZLWK�
VWXGHQWV� LQ� FUHDWLQJ� D� YLEUDQW� DWPRVSKHUH� WKDW� LV�
FRQGXFLYH�IRU�EHWWHU�OHDUQLQJ��)XUWKHU�������������RXW�
RI�����IDFXOW\�PHPEHUV�SUHIHU�UHDGLQJ�DUWLFOHV�RQOLQH��
���������� RI� WKH� SDUWLFLSDQWV� IHHO� HDVLHU� WR� UHYLVH�
HOHFWURQLF� PDWHULDOV� WKDQ� SULQWHG� RQHV�� 7KH� TXHVWLRQ�
WKDW� ZDV� DVNHG� DERXW� ³GHOLYHULQJ� D� OHFWXUH� WKURXJK�
HOHFWURQLF�WHFKQRORJLHV�LV�FRPSOLFDWHG��DQG�H-OHDUQLQJ�
WHFKQRORJLHV�DUH�GLIILFXOW�WR�XVH´�,W�ZDV�VKRZQ�WKDW����
��������	������������DFDGHPLF�WHDFKHUV�UHVSHFWLYHO\�
GLVDJUHHG� ZLWK� WKHVH� VWDWHPHQWV�� +HQFH� LW� LV� ZLGHO\�
HYLGHQW� WKDW� WKH� WHDFKHUV� IHHO� PRUH� FRQILGHQW� DQG�
FRPIRUWDEOH�XVLQJ�WHFKQRORJLHV� 
7KH� UHVHDUFKHUV� ZDQWHG� WR� DVVRFLDWH� WKH� YDULDEOHV�
WKDW� ZRXOG� LPSDFW� WKH� KDSSHQLQJ� RI� YLUWXDO� OHDUQLQJ��
7KH� IDFWRUV�VXFK�DV�JHQGHU��H[SHULHQFH�� TXDOLILFDWLRQ�
FRUUHODWHG�ZLWK� WKH� IDFXOW\�PHPEHUV¶� DWWLWXGH� WRZDUGV�
H-OHDUQLQJ� XVLQJ� D� 3HDUVRQ� &KL-VTXDUH� WHVW�� 7KH�
DWWLWXGH� HIIHFW� FROODSVHG� LQWR� WZR� GLVWLQFW� FDWHJRULHV��
SRVLWLYH�DQG�QHJDWLYH��WR�DFKLHYH�WKH�&KL-VTXDUH�WHVW�� 
,Q� WKLV� UHJDUG� WR� WKH� YDULDEOHV� FRQFHUQLQJ� JHQGHU�
LQGLFDWHG� WKDW� WKH� VLJQLILFDQW� DVVRFLDWLRQ� ZDV�
VWDWLVWLFDOO\� IRXQG� EHWZHHQ� JHQGHU� DQG� DWWLWXGH�
SHUVSHFWLYH�WKDW�PDNHV�WHDFKHUV�ZRUN�YHU\�LQWHUHVWLQJ�
WRZDUGV� H-OHDUQLQJ� �S�������� DV� ZHOO� D� VLJQLILFDQW�
DVVRFLDWLRQ� ZDV� GRFXPHQWHG� EHWZHHQ� TXDOLILFDWLRQ�
DQG� WKH� DVSHFWV� RI� WHFKQRORJ\� LQQRYDWLRQ� WKDW�
DFFHOHUDWHV� LPSOHPHQWLQJ� YLUWXDO� OHDUQLQJ� DW� 3� YDOXH�
OHVV� WKDQ� ������ ,W� LPSOLFDWHV� WHDFKHUV¶� OLDELOLW\� WR�
WHFKQRORJ\� LQQRYDWLRQ� �/06-%ODFNERDUG�� ZLWK�
RXWVWDQGLQJ� FRQWULEXWLRQV� LQ� GHYHORSLQJ� D� SRVLWLYH�
DWWLWXGH� DERXW� YLUWXDO� VWUDWHJLHV�� 7KH� GHPRQVWUDWHG�
OHYHO� RI� IDPLOLDULW\� ZLWK� WHFKQRORJ\� KDV� D� KLJKHU�
DWWLWXGH�WRZDUGV�H-OHDUQLQJ�LPSOHPHQWDWLRQ� 
0DQ\�UHVHDUFKHUV�KDYH�DUJXHG�DERXW�WKH�GHWHUPLQLQJ�
IDFWRUV�RI� WHDFKHUV
�DWWLWXGHV�������WKDW�SOD\�D�VLJQLILFDQW�
UROH� LQ� GHYHORSLQJ� DQG� SURPRWLQJ� WKH� IDYRUDEOH�
H[SHFWHG� UHVXOW� LQ� WKH� LQVWLWXWLRQV� IRU� WKH� FRXUVHV
�
VXFFHVVIXO� LPSODQWDWLRQ�� 7R� EHQHILW� IURP� H-OHDUQLQJ��

$WWLWXGH�RI�)DFXOW\�0HPEHUV�7RZDUGV�(-/HDUQLQJ 
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DFDGHPLF� HGXFDWLRQDO� LQVWLWXWLRQV� VKRXOG� ILUVW�
LQYHVWLJDWH� WR� DVVHVV� WKH� IDFXOW\� PHPEHUV¶� DWWLWXGHV�
DQG�SHUFHSWLRQV�WRZDUGV�H-OHDUQLQJ�� 
)XUWKHUPRUH��WKH�VWXG\�FRQILUPV�ZLWK�WKH�ILQGLQJV�WKDW�
WKH� SDUWLFLSDQWV� UHFRJQL]H� WKH� QHFHVVLW\� RI� UHPRWH�
WUDLQLQJ�� DQG� WKLV� VHUYHV� DV� D� GULYLQJ� IRUFH� IRU� WKH�
DFFHSWDQFH� WKDW� FDQ� FUHDWH� D� WUHPHQGRXV� LPSDFW� RQ�
WKH� LPSOHPHQWDWLRQ� RI� %ODFNERDUG
V� WHFKQRORJ\� �DV�
/06� LQ� WKH� HGXFDWLRQ� V\VWHP����� ,Q� WKLV� VWXG\�� LW� LV�
HYLGHQW� WKDW� WKH� WHDFKHUV�KDG�DQ� H[SRQHQWLDO� DWWLWXGH�
LQ� SUDFWLFLQJ� LQQRYDWLYH� FXUULFXOXP� WKURXJK� WKH�
%ODFNERDUG� &ROODERUDWH� V\VWHP
V� LQFOXVLRQ� IROORZLQJ�
WKH�VXGGHQ�WUDQVLWLRQ�LQWR�H-OHDUQLQJ�GXULQJ�WKH�&29,'
-���FULVLV� 
$GGLWLRQDOO\�� H[WRUWLRQDWH� LQVLJKWV� FDQ� DOVR� EH�
UHQGHUHG� WR� LQVWUXFWRUV� E\� DVVHVVLQJ� OHDUQHUV
� YLHZV�
DERXW� OHDUQLQJ� PHWKRGV�� FKDUDFWHULVWLFV� RI� WHDFKLQJ��
DQG� PDQDJLQJ� ZLWK� WKH� GRPDLQ� RI� RQOLQH� OHDUQLQJ����

:LWK�VXFK�DQ�H-OHDUQLQJ�SODWIRUP��DFDGHPLF�HGXFDWRUV�
FDQ� XVH� WKH� GLVWULEXWLRQ� V\VWHP
V� SOHQWLIXO� UHVRXUFHV��
VXFK� DV� HYROYLQJ� H[WUDSRODWHG� FRXUVHZDUH� LQ� WKH�
FRQVWUXFWLRQ� FDQWHU�� FROODERUDWLYH� WHDFKLQJ�DORQJ�ZLWK�
VWXGHQWV�LQ�WKH�WUDLQLQJ�JDWHZD\��DQG�FRQVXOWDWLRQ�DQG�
TXHVWLRQ� DQG� DQVZHUV� LQ� WKH� FRPPXQLW\� IRUXP���� $�
VLPLODU�VWXG\�E\�7DWDHL�HW�DO��H[SORUHG�LQ�WKHLU�UHVHDUFK�
DQG�GRFXPHQWHG�WKDW�PHQWDO�SHUFHSWLRQ�DERXW�HDVH�RI�
XVLQJ� WHFKQRORJLHV�� HQKDQFHG� LQIUDVWUXFWXUH� IDFLOLWLHV�
LQFOXGLQJ� WKH� VWDQGDUGV� KLJK-TXDOLW\� IHDWXUHV� RI� WKH�
/06��DQG�RWKHU�UHOHYDQW�RUJDQL]DWLRQDO�IDFWRUV�SOD\HG�
D�FULWLFDO� UROH�DPRQJ�VWDII�PHPEHUV�ZKR�VXFFHVVIXOO\�
XVHG� H-OHDUQLQJ� V\VWHPV��� 0RUHRYHU�� WKH� VWXG\
V�
GHPRQVWUDWHG� UHVXOWV� HPSKDVL]HG� WKDW� IDFXOW\�
PHPEHUV�ZKR�GR�QRW�DGKHUH�WR�PRWLYDWLRQ�WR�EHFRPH�
H[SHUWV� LQ� XVLQJ� H-OHDUQLQJ� PLJKW� EH� OLPLWHG� WR� WKHLU�
XVH�RI�QHZ�SHGDJRJLHV���� 

&21&/86,21 

7KH� HPHUJHQFH� DQG� VZLIW� DGYDQFHPHQW� RI�
FRPPXQLFDWLRQV� XVLQJ� WHFKQRORJ\� DQG� LQIUDVWUXFWXUH�
VXSSRUW� KDYH� GUDPDWLFDOO\� UHYROXWLRQL]HG� WKH� ZRUOG��
6XUSULVLQJO\� %ODFNERDUG� &ROODERUDWH� �/06�� KDV� EHHQ�
SURPRWHG� WR� PLWLJDWH� FRPPXQLFDWLRQ� WKDW� KDV�
DGYDQWDJHV�IRU�OHDUQHUV�DQG�HGXFDWRUV��6WXG\�ILQGLQJV�
VHUYH�DV�DQ�H[DPSOH�WR�IROORZ�XSGDWHG�VWUDWHJLHV�DQG�
HIIHFWLYH� H-OHDUQLQJ� SODWIRUPV� WR� LQWHJUDWH�%ODFNERDUG�
LQQRYDWLYH� OHDUQLQJ� V\VWHPV� LQ� KLJKHU� HGXFDWLRQ�
DFDGHPLF�XQLYHUVLWLHV�WR�DFKLHYH�WKH�GHVLUHG�WHDFKLQJ�
OHDUQLQJ� JRDOV�� 7KH� HGXFDWRUV� LQ� DFDGHPLD� FDQ�
VXFFHVVIXOO\�XVH�RQOLQH�OHDUQLQJ�SODWIRUPV�DW�ZRUN�DV�D�
SHGDJRJLFDO� WRRO�� HPSRZHULQJ� WKHP� WR� DFKLHYH� WKHLU�
DVVLJQPHQWV� FRPSHWHQWO\�� (PEUDFLQJ� YLUWXDO� OHDUQLQJ�
DW�6DXGL�$UDELD�XQLYHUVLWLHV�LV�QHFHVVDU\�WR�IXUQLVK�WKH�
PDWHULDOV� WKURXJK� WKH� EODFNERDUG� FRPPXQLFDWLRQ�
V\VWHP�HIIHFWLYHO\��7KH�HIILFLHQW�XWLOL]DWLRQ�RI�DYDLODEOH�
H-OHDUQLQJ�VWUDWHJLHV��%%&6��ZLOO�SURPRWH�WKH�OHDUQHU-
FHQWHUHG� DSSURDFK� DQG� ZLOO� IRVWHU� WR� FDSWXUH� DQG�
SUHVHUYH�WKH�YHU\�EHVW�DFDGHPLF�HGXFDWRUV� 

/,0,7$7,21 

7KH� SUHVHQW� VWXG\� KDV� D� SRWHQWLDO� OLPLWDWLRQ� RI� VPDOO�
VDPSOH� VL]H� DV� WKH� LQFOXVLRQV� ZHUH� IURP� RQO\� D� IHZ�
LQVWLWXWLRQV��KHQFH��WKH�UHVXOWV�FDQQRW�EH�DSSOLHG�WR�DOO�
KLJKHU� HGXFDWLRQ� XQLYHUVLWLHV
� IDFXOW\� PHPEHUV��
%HVLGHV�� GXH� WR� WKH� VWXG\
V� FURVV-VHFWLRQDO� QDWXUH�� D�
FDXVDO�UHODWLRQVKLS�FRXOG�QRW�EH�PDGH� 

(WKLFDO� 3HUPLVVLRQ�� 7KH� VWXG\� ZDV� HWKLFDOO\�
DSSURYHG��848�)21�13������GDWHG��WK�0DUFK������� 

'HFODUDWLRQ� RI� LQWHUHVW�� 7KH� FRQWULEXWHG� DXWKRU�
GRHV� QRW� KDYH� DQ\� FRQIOLFWV� RI� LQWHUHVW�� DQG� DQ\�
DXWKRULW\�GLG�QRW�IXQG�WKH�UHVHDUFK� 

)XQGLQJ��7KHUH�ZDV�QR�IXQGLQJ�IURP�DQ\�DJHQF\� 
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7D\\DE�1$��6WXG\�FRQFHSW��GDWD�FROOHFWLRQ�	�GDWD�DQDO\VLV 
5DPDLDK� 3�� 'DWD� LQWHUSUHWDWLRQ�� GDWD� DQDO\VLV��
OLWHUDWXUH�VHDUFK�DQG�PDQXVFULSW�ZULWLQJ 
$OVKPHPUL�06��'DWD�FROOHFWLRQ�DQG�VXSHUYLVLRQ 
$OL�+<6��/LWHUDWXUH�VHDUFK��'DWD�FROOHFWLRQ�LQVWUXPHQW� 
$VIRXU�+,��'DWD�FROOHFWLRQ�DQG�3URRI�UHDGLQJ 
$OVRODPL�)-��6WXG\�FRQFHSW��VXSHUYLVLRQ�DQG�GDWD�FROOHFWLRQ 
/LQGVH\�*0��'DWD�DQDO\VLV�DQG�SURRI�UHDGLQJ� 
$OVXODPL�6$��'DWD�FROOHFWLRQ�DQG�VXSHUYLVLRQ 

5()(5(1&(6 

�� $ONKDODI� 6�� 1JX\HQ� $�� 'UHZ� 6�� $VVHVVLQJ� 
H-OHDUQLQJ� V\VWHPV� LQ� WKH� .LQJGRP� RI� 6DXGL�
$UDELD¶V� KLJKHU� HGXFDWLRQ� VHFWRU�� $Q� H[SORUDWRU\�
DQDO\VLV�� ,QWHUQDWLRQDO� FRQIHUHQFH� RQ� LQWHOOLJHQW�
QHWZRUN�DQG�FRPSXWLQJ�����������-���� 

�� $O]DKUDQL�0*��7KH�'HYHORSPHQWV�RI� ,&7�DQG�WKH�
1HHG�IRU�%OHQGHG�/HDUQLQJ�LQ�6DXGL�$UDELD��-�(GX�
3UDF����������������-��� 

�� =DNL� +$�� =DZDLGL� (,�� 8VH� RI� %ODFNERDUG�
&ROODERUDWH� DW� 4DVLP� 8QLYHUVLW\�� (YDOXDWLQJ�
7HDFKHUV¶� 3HUFHSWLRQ�� � 'DYLG� 3XEOLVKLQJ�
&RPSDQ\�����������������-��� 

�� $UDE� 1HZV�� %ODFNERDUG� ODXQFKHV� KDVVHO� IUHH�
RQOLQH� SRUWDO�� >$UDE� 1HZV@�� $SULO� ��� ������
$FFHVVHG���WK�0D\�������$YDLODEOH� IURP��KWWSV���
ZZZ�DUDEQHZV�FRP�� QRGH���������FRUSRUDWH-
QHZV 

�� 7D\\LE�1$��5DPDLDK�3��$OVKPHPUL�06��$OVRODPL�
)-�� /LQGVD\� *0�� $OVXODPL� 6$�� HW� DO�� )DFXOW\�
PHPEHUV
� UHDGLQHVV� LPSOHPHQWLQJ� H-OHDUQLQJ� LQ�
KLJKHU� HGXFDWLRQ� 6DXGL� 8QLYHUVLWLHV�� $� FURVV-
VHFWLRQDO�VWXG\� ,QGLDQ�-��6FL�7HFK����������������
����-��� 

�� 7DWDHL� $�� 9DOLQHMDGL� $�� 6H\HGURJKDQL� 3��
0DKGL]DGHK� -�� .DKRXHL� 0�� (IIHFWLYHQHVV� RI� 
H-OHDUQLQJ� LQ� (PSRZHULQJ� &OLQLFDO� 6WDIIV� DQG�
+HDOWK� &DUH� (PSOR\HHV� DIWHU� 0HDQLQJIXO� 8VH�
%DVHG� RQ� WKH� 7HFKQRORJ\� $FFHSWDQFH� 0RGHO�� -�
/LDTXDW�8QL�0HG�+HDOWK�6FL�������������������-����
GRL����������MOXPKV����������� 

1DKOD�$�7D\\LE��3XVKSDPDOD�5DPDLDK��0RKDPPHG�6��$OVKPHPUL��+DOD�<HKLD�6D\HG�$OL��+D\DP�,��$VIRXU��)DWPDK�-��$OVRODPL��HW�DO� 

��� 



 

-�/LDTXDW�8QL�0HG�+HDOWK�6FL�2&72%(5�-�'(&(0%(5�������9RO�����1R���� 

�� $EGHO�*DZDG�$0��$O-0DVDXG�.�� ,PSHGLPHQWV� RI�
DFWLYDWLQJ� H-OHDUQLQJ� LQ� KLJKHU� HGXFDWLRQ�
LQVWLWXWLRQV� LQ� 6DXGL� $UDELD�� ,QW� -� $GY� &RPS� 6FL�
$SSO����������������-��� 

�� $OMDEHU� $�� (-OHDUQLQJ� SROLF\� LQ� 6DXGL� $UDELD��
&KDOOHQJHV�DQG�VXFFHVVHV��5HV�&RPSDU�,QW�(GXF��
�����������������-���� 

�� .XPL-<HERDK� $�� <XDQ� *�� -DPHV� '�� 2QOLQH�
FROODERUDWLYH� OHDUQLQJ� DFWLYLWLHV�� 7KH� SHUFHSWLRQV�
RI� FXOWXUDOO\� GLYHUVH� JUDGXDWH� VWXGHQWV�� 2QOLQH�
/HDUQLQJ�-����������������-���� 

��� 7XGRU� 6�� 6WDQ�0�� 3DLVL-/D]DUHVFX�0�� ,QWHJUDWLRQ�
RI� WKH�H-/HDUQLQJ� LQ� WHDFKLQJ� OHDUQLQJ�FRXUVHV�DW�
SUHVFKRRO� DQG� SULPDU\� SHGDJRJLFDO� WHDFKHU�� (-
/HDUQLQJ�	�6RIWZDUH�IRU�(GXF����������������-��� 

��� $OPHDMHO� 70�� 6KDUDGJDK� 7$�� %DUULHUV� WR� XVLQJ�
%ODFNERDUG� V\VWHP� LQ� 7HDFKLQJ� DQG� /HDUQLQJ��
)DFXOW\�SHUFHSWLRQV��7HFK�.QRZ�/HDUQ����������
��������-���� 

��� &KHRN� 0/�� :RQJ� 6�� 3UHGLFWRUV� RI� H-OHDUQLQJ�
VDWLVIDFWLRQ� LQ� WHDFKLQJ� DQG� OHDUQLQJ� IRU� VFKRRO�
WHDFKHUV�� $� OLWHUDWXUH� UHYLHZ�� ,QW� -� ,QVWUXFWLRQ��
�������������-��� 

��� 'DOWRQ� +.�� 'HWHUPLQDQWV� RI� 7HDFKHUV
� $WWLWXGHV�
WRZDUGV�(-/HDUQLQJ�LQ�7DQ]DQLDQ�+LJKHU�/HDUQLQJ�
,QVWLWXWLRQV��,QW�5HY�5HV�2SHQ�'LV�/HDUQLQJ��������
������� 

��� $O-$VPDUL� $0�� � 6KDPVXU� 5� .�� (-� /HDUQLQJ� LQ�

6DXGL�$UDELD��SDVW��SUHVHQW�DQG�IXWXUH�� 1HDU�DQG�
0LGGOH�(DVWHUQ�-�5HV�(GXF�����������-��� 

��� 7HR�7��8UVDYDV�2)��$Q�DVVHVVPHQW�RI�SUH-VHUYLFH�
WHDFKHUV
� WHFKQRORJ\� DFFHSWDQFH� LQ� 7XUNH\�� $�
VWUXFWXUDO�HTXDWLRQ�PRGHOLQJ�DSSURDFK� 7KH�$VLD-
3DFLILF�(GXF�5HV������� ����������-���� 

��� *XQPDOD� 6�� 6QHKD� 6�� ,QYHVWLJDWLRQ� RI� WHDFKHUV¶�
DWWLWXGH�WRZDUGV�H-OHDUQLQJ��$�FDVH�VWXG\��3DQMDE�
8QLYHUVLW\�� ��WK� 1DWLRQDO� &RQIHUHQFH� RQ�
,QIRUPDWLRQ� WHFKQRORJ\� DQG� (QJLQHHULQJ�� *LDQ�
-\RWL�(--RXUQDO���������������-��� 

��� 8QQLVD� 67�� (-OHDUQLQJ� LQ� 6DXGL� $UDELD¶V� KLJKHU�
HGXFDWLRQ��.XZDLW�FKDSWHU�RI�$UDELDQ�RI�%XVLQHVV�
DQG�0DQDJHPHQW�5HYLHZ����������������-���� 

��� 5LFKWHU� 2=�� .RQGDNFL� <�� %HGHQOLHU� 6�� $OWXNL� 8��
$OGUDLZHHVK�$��3XSSOLFKKX\VHQ��7KH�GHYHORSPHQW�
RI� GLVWDQFH� HGXFDWLRQ� V\VWHP� LQ� 7XUNH\�� WKH�
5XVVLDQ�)HGHUDWLRQ�DQG�6DXGL�$UDELD��(XURSHDQ�-�
2SHQ� DQG� 'LVWDQFH� /HDUQLQJ�� ������ ������� ���-
���� 

��� +DUDVLP� /�� /HDUQLQJ� 7KHRU\� DQG� 2QOLQH�
7HFKQRORJLHV�� ������ 5RXWOXGJH�� &5&� 3UHVV��
7D\ORU�DQG�)UDQFLV�*URXS� 

��� $ORNOXN� � -$�� � 7KH� (IIHFWLYHQHVV� RI� %ODFNERDUG�
6\VWHP�� 8VHV� DQG� /LPLWDWLRQV� LQ� ,QIRUPDWLRQ�
0DQDJHPHQW�� ,QWHOOLJHQW� ,QIRUPDWLRQ�
0DQDJHPHQW���������������-����� 

$WWLWXGH�RI�)DFXOW\�0HPEHUV�7RZDUGV�(-/HDUQLQJ 

��� 
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1DKOD�$�7D\\LE 
'HSDUWPHQW�RI�1XUVLQJ� 
8PP�DO-4XUD�8QLYHUVLW\ 
0DNNDK��6DXGL�$UDELD� 
 
3XVKSDPDOD�5DPDLDK 
�&RUUHVSRQGLQJ�$XWKRU� 
'HSDUWPHQW�RI�1XUVLQJ� 
8PP�DO-4XUD�8QLYHUVLW\ 
0DNNDK��6DXGL�$UDELD� 
(PDLO��SUSRQDLDK#XTX�HGX�VD� 
�� 
0RKDPPHG�6��$OVKPHPUL 
'HSDUWPHQW�RI�1XUVLQJ� 
8PP�DO-4XUD�8QLYHUVLW\ 
0DNNDK��6DXGL�$UDELD� 
 
+DOD�<HKLD�6D\HG�$OL 
'HSDUWPHQW�RI�1XUVLQJ� 
8PP�DO-4XUD�8QLYHUVLW\ 
0DNNDK��6DXGL�$UDELD�� 

 
+D\DP�,��$VIRXU 
'HSDUWPHQW�RI�1XUVLQJ� 
8PP�DO�4XUD�8QLYHUVLW\ 
$OH[DQGULD�8QLYHUVLW\ 
$OH[DQGULD��(J\SW� 
 
)DWPDK�-��$OVRODPL 
'HDQ��'HSDUWPHQW�RI�1XUVLQJ� 
8PP�DO�4XUD�8QLYHUVLW\ 
0DNNDK��6DXGL�$UDELD� 
 
*UDFH�0��/LQGVD\ 
'HSDUWPHQW�RI�1XUVLQJ� 
8PP�DO-4XUD�8QLYHUVLW\ 
0DNNDK��6DXGL�$UDELD 
 
6DQDD�$��$OVXODPL 
'HSDUWPHQW�RI�1XUVLQJ� 
8PP�DO-4XUD�8QLYHUVLW\ 
0DNNDK��6DXGL�$UDELD� 


