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8VH�RI�OHDUQLQJ�PDQDJHPHQW�V\VWHPV�E\�WKH�XQGHUJUDGXDWHV LQ�
5DMDUDWD�8QLYHUVLW\�RI�6UL�/DQND

'�0�7��0DGXVKDQND�DQG�3�*��0XQDVLQJKH
'HSDUWPHQW�RI�%XVLQHVV�0DQDJHPHQW��)DFXOW\�RI�0DQDJHPHQW�6WXGLHV��

5DMDUDWD�8QLYHUVLW\�RI�6UL�/DQND��0LKLQWDOH��6UL�/DQND�
&RUUHVSRQGLQJ�DXWKRU���SJP���#\DKRR�FRP

$EVWUDFW

/HDUQLQJ� PDQDJHPHQW� V\VWHP� LV� D� ZLGHO\� XVHG� WHFKQLTXH� E\� HGXFDWLRQDO�
LQVWLWXWHV� WR� SURYLGH� RQOLQH� OHDUQLQJ� DQG� WHDFKLQJ� VXSSRUW� IRU� VWXGHQWV� DQG�
WHDFKHUV�� $OWKRXJK� VWXGHQWV� WHQG� WR� XVH� PDQ\� H�UHVRXUFHV�� XVH� RI� OHDUQLQJ�
PDQDJHPHQW�V\VWHP�LV�HYLGHQWO\�ORZ��7KLV�VWXG\�DLPV�WR�LGHQWLI\�WKH�IDFWRUV�WKDW�
HIIHFW� RQ� XVH� RI� OHDQLQJ�PDQDJHPHQW� V\VWHP�E\� XQGHUJUDGXDWHV� LQ�5DMDUDWD�
8QLYHUVLW\�RI�6UL�/DQND��$�VDPSOH�RI�����VWXGHQWV�ZDV�VHOHFWHG�IRU�WKH�VWXG\�
XVLQJ�SXUSRVLYH�VDPSOLQJ�WHFKQLTXH�DQG�D�VWUXFWXUHG�TXHVWLRQQDLUH�ZDV�XVHG�
LQ�GDWD�FROOHFWLRQ��'HVFULSWLYH� VWDWLVWLFV�� FRUUHODWLRQ�DQG�UHJUHVVLRQ�DQDO\VLV�
ZHUH�XVHG� LQ� WKH�GDWD�DQDO\VLV��7KH� UHVXOW� UHYHDOV� WKDW� WKH� OHFWXUHU� VXSSRUW��
VWXGHQWV�FRPPLWPHQW�DQG�SHUFHLYHG�XVHIXOQHVV�KDYH�D�VLJQLILFDQW�HIIHFW�RQ�XVH�
RI�OHDUQLQJ�PDQDJHPHQW�V\VWHP�E\�WKH�XQGHUJUDGXDWHV�LQ�WKH�XQLYHUVLW\��7KH�
XQLYHUVLW\� VKRXOG� WDNH� LQLWLDWLYHV� WR� HQFRXUDJH� DFDGHPLF� VWDII� IRU� GHOLYHULQJ�
OHFWXUHV� DQG� FRQGXFWLQJ� DVVHVVPHQWV� WKURXJK� WKH� XQLYHUVLW\� OHDUQLQJ�
PDQDJHPHQW�V\VWHP��)XWXUH�VWXGLHV�FRXOG�YDOLGDWH�WKH�ILQGLQJV�RI�WKH�SUHVHQW�
VWXG\�XVLQJ�D�ODUJHU�VDPSOH�UHSUHVHQWLQJ�RWKHU�XQLYHUVLWLHV�LQ�WKH�V\VWHP��

.H\ZRUGV� ,&7�LQIUDVWUXFWXUH��OHDUQLQJ�PDQDJHPHQW�V\VWHP��OHFWXUHU�VXSSRUW��
SHUFHLYHG�XVHIXOQHVV��VWXGHQW�FRPPLWPHQW�

�� ,QWURGXFWLRQ

/HDUQLQJ�0DQDJHPHQW�6\VWHP��/06�� LV�RQH�RI� WKH�NQRZOHGJH�PDQDJHPHQW� WRROV� WKDW�
VXSSRUWV�H�OHDUQLQJ��/06�FDQ�EH�XVHG�WR�RUJDQL]H�DQG�SURYLGH�DFFHVV�WR�RQOLQH�OHDUQLQJ�
VHUYLFHV� IRU� VWXGHQWV�� WHDFKHUV�DQG�DGPLQLVWUDWRUV� �$UGLWR�HW� DO����������7KURXJK�/06��
XVHUV� FDQ� SODQ�� LPSOHPHQW� DQG� DVVHVV� VSHFLILF� OHDUQLQJ� DFWLYLWLHV� LQ� DQ� H�OHDUQLQJ�
HQYLURQPHQW� �+D\DVKL��&KHQ��5\DQ��	�:X��������� �7KH�H�OHDUQLQJ� LV�D�SURFHVV�ZKHUH�
OHDUQLQJ� FDQ� EH� GRQH� DW� DQ\WLPH� DQG� DQ\ZKHUH� XVLQJ FRPSXWHUV� RU� VLPLODU� GHYLFHV��
+RZHYHU��H�OHDUQLQJ�LV�FRPPRQO\�UHIHUUHG�WR�WKH�LQWHQWLRQDO�XVH�RI�QHWZRUNHG�,&7�LQ�

-RXUQDO�RI�0DQDJHPHQW�0DWWHUV

-RXUQDO�KRPHSDJH��ZZZ�UMW�DF�ON�PJW

)DFXOW\�RI�
0DQDJHPHQW�
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8QLYHUVLW\�RI�6UL�

/DQND�
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WHDFKLQJ�DQG�OHDUQLQJ��$PELND�	�.DYLWKD�������� $�QXPEHU�RI�WHUPV�KDV EHHQ�XVHG�WR�
GHVFULEH�WKLV�PRGH�RI�WHDFKLQJ�VXFK�DV�ZHE�EDVHG�OHDUQLQJ��YLUWXDO�OHDUQLQJ��GLVWULEXWHG�
OHDUQLQJ� HWF��� DQG� DOO� WKHVH� WHUPV� DUH� UHIHUUHG� WR� DV� HGXFDWLRQDO� SURFHVVHV� LQ� DQ�RQOLQH�
HQYLURQPHQW�WKDW�XWLOL]H�D�OHDUQLQJ�SRUWDO� WR�PHGLDWH�LQ�WHDFKLQJ�DQG�OHDUQLQJ�DFWLYLWLHV�
�$\XE��.KDOLG��7DULT��(ODKL��	�1DGHHP��������

0RVDKDE��0DKDPDG��DQG�5DPD\DK������� IRXQG�WKDW�PDQ\�FROOHJHV�DUH�XVLQJ�/06�IRU
H�OHDUQLQJ�FRXUVHV��EXW�PDQ\�LQVWUXFWRUV�UHVWULFW�WKHPVHOYHV�WR�XSORDGLQJ�FRXUVH�PDWHULDOV�
WR�WKH�FRXUVH�ZHEVLWH�RU�PDGH�ODWH�WR�XSORDG�DQG�QHYHU�XVH�WKH�LQWHUDFWLYH�IHDWXUHV�VXFK�
DV�FKDW��GLVFXVVLRQ�IRUXP��HPDLO��PHVVDJHV�RQ�/06�HQYLURQPHQW��6RPH�LQVWUXFWRUV�PD\�
XVH� WKH� GLVFXVVLRQ� ERDUG� WR� JHQHUDWH� FODVV� GLVFXVVLRQ� DPRQJ� VWXGHQWV� DQG� WKHPVHOYHV�
QHYHUWKHOHVV� WKH� ODFN� RI� LPPHGLDWH� IHHGEDFN� ZLWK� WKH� GLVFXVVLRQ� ERDUG� LQ� /06� KDV�
GLVFRXUDJHG�XVHUV�WR�XWLOL]H�WKHP��$G]KDUXGGLQ�	�/LQJ��������

,W�LV�VHHPHG�WR�EH�D�JDS�H[LVWV�EHWZHHQ�WKH�UHDOLW\�DQG�WKH�PDQ\�DGYDQFHG�WHDFKLQJ�WRROV�
WKDW� DUH� SURYLGHG� LQ� /06�� VXFK� DV� PXOWLPHGLD� PDWHULDOV�� ZKLFK� ZHUH� FRQVLGHUHG� DV�
SRVVLEOH�PHDQV�IRU�HQKDQFLQJ�WHDFKLQJ��EXW�DUH�QRW�XWLOL]HG��/06�V\VWHP�LV�XVHG�PRUH�
DGDSWLYH�DQG�FXVWRPL]DEOH�PDQQHU��7KLV� LV�DOVR� WR�VXSSRUW� WHDFKHUV�RU� LQVWUXFWRUV�ZLWK�
GLIIHUHQW�FRPSXWHU�OHYHO�VNLOOV��$OPDUDVKGHK��6DKDUL��=LQ��	�$OVPDGL���������7KHUHIRUH��
VRPH� VWXGHQWV� ZKR� ODFN� WKH� FRPSXWHU� VNLOOV� DUH� DXWRPDWLFDOO\� UHOXFWDQW� WR� WKH� XVH� RI�
XQLYHUVLW\�/06�SRUWDO� $OWKRXJK�PDQ\�LQWHUDFWLYH�IHDWXUHV�DUH�DYDLODEOH�LQ�WKH�/06��LWV�
FDSDFLW\�IRU�XVLQJ�PD\�VWLOO�EH�OLPLWHG�EHFDXVH�RI�LWV�GHPDQG�RQ�WKH�FRPPLWPHQWV�IURP�
ERWK�LQVWUXFWRU�DQG�VWXGHQWV GXULQJ�D�VSHFLILF�WLPH�IUDPH��$G]KDUXGGLQ�	�/LQJ���������
7KHUHIRUH��WKLV�VWXG\�LQYHVWLJDWHV�ZK\�PDQ\�RI�WKH�VWXGHQWV�RI�5DMDUDWD�8QLYHUVLW\�RI�6UL�
/DQND��586/� DUH�QRW�XVLQJ�WKH�XQLYHUVLW\�/06�IRU�WKHLU�HGXFDWLRQDO�DFWLYLWLHV�

7KH�UHVW�RI�WKLV�SDSHU�LV�RUJDQL]HG�DV�IROORZV��7KH�QH[W�VHFWLRQ�UHYLHZV�OLWHUDWXUH�GHDOV�
ZLWK�IDFWRUV�DVVRFLDWLQJ�WKH�XVH�RI�/06��7KLUG�VHFWLRQ�RI�WKH�SDSHU�GHVFULEHV�WKH�PDWHULDOV�
DQG�PHWKRGV�XVHG�LQ�WKH�VWXG\��)RXUWK�VHFWLRQ�SUHVHQWV�WKH�UHVXOWV�DQG�GLVFXVVLRQ��)LQDO�
VHFWLRQ�FRQFOXGHV�WKH�VWXG\�ZLWK�UHFRPPHQGDWLRQV��OLPLWDWLRQV DQG�DYHQXHV�IRU�WKH�IXWXUH�
ZRUNV��

�� /LWHUDWXUH�UHYLHZ

/06 LV� D� VRIWZDUH� DSSOLFDWLRQ� RU�ZHE�EDVHG� WHFKQRORJ\� XVHG� WR� SODQ�� LPSOHPHQW DQG�
DVVHVV�D�VSHFLILF OHDUQLQJ�SURFHVV��7\SLFDOO\��/06�SURYLGHV�DQ�LQVWUXFWRU�ZLWK�D�ZD\�WR�
FUHDWH�DQG�GHOLYHU�FRQWHQW��PRQLWRU�VWXGHQW�SDUWLFLSDWLRQ��DQG�DVVHVV�VWXGHQW�SHUIRUPDQFH�
RQOLQH��7KH�/06�PD\�DOVR�SURYLGH�VWXGHQWV�ZLWK� WKH�DELOLW\�WR�XVH�LQWHUDFWLYH�IHDWXUHV�
VXFK�DV� WKUHDGHG�GLVFXVVLRQV��YLGHR�FRQIHUHQFLQJ��DQG�GLVFXVVLRQ� IRUXPV��/06�LV�DOVR�
FDOOHG�&RXUVH�0DQDJHPHQW�6\VWHP��&06� �$OLDV�	�=DLQXGGLQ��������

$FFRUGLQJ�WR�6KRQROD�DQG�0LNH��������RQH�RI�EDUULHU�WR�LPSOHPHQW�/06�LV SHUFHSWLRQ�RI�
LQDGHTXDWH�OHFWXUHU�VXSSRUW��6LPLODUO\��WHDFKHUV¶�UHVLVWDQFH�WR�FKDQJH�KDV�DOVR�EHHQ�FLWHG�
DV� D� SHUVRQDO� IDFWRU� WKDW� LPSLQJHV� H�OHDUQLQJ� DGRSWLRQ� �6XUDZHHUD�� ������� 0DKRQH\�
�������UHIHUV�LW�DV�D�FXOWXUH�RI�UHVLVWDQFH��ZKHUH�WHDFKHUV�DFFXVWRPHG�WR�WUDGLWLRQDO�PRGHV�
RI� LQVWUXFWLRQ�DQG�UHIXVH� WR�FKDQJH��7HDFKHUV�DUH� UHOXFWDQW� WR�SXW� WKHLU�FRXUVHV� LQWR�DQ�
HOHFWURQLF� IRUPDW� DQG� LQ� VRPH� RFFDVLRQV�� WKH\� SUHIHU� WKH� WUDGLWLRQDO� PHWKRGV� GHVSLWH�
KDYLQJ�DFFHVV�WR�QHZHU�WHFKQRORJLHV��1DVVHU��&KHULI 	�5RPDQRZVNL���������
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$FFRUGLQJ� WR� LQYHVWLJDWLRQ�RI� �.LVDQJD�DQG� ,UHVRQ� ��������DQRWKHU�PDMRU�FRQVWUDLQW� WR�
/06� EDVHG� OHDUQLQJ� LQ� 1LJHULD� LV� ODFN� RI� LQIUDVWUXFWXUH�� � 6LPLODUO\�� GHYHORSLQJ� DQG�
VXVWDLQLQJ� D� UHOLDEOH� DQG� SURGXFWLYH� /06� GHSHQGV� RQ� WKH� SURYLVLRQ� RI� SURSHU� /06�
LQIUDVWUXFWXUH� WKDW� LQFOXGHV� KDUGZDUH�� VRIWZDUH� DQG� JRRG� FRQQHFWLYLW\�� DOO� RI� ZKLFK�
FRQVWLWXWH�D�EDUULHU�WR�/06�LQ�KLJKHU�HGXFDWLRQDO�ERGLHV��7KLV�UHVXOW�LV�LQ�OLQH�ZLWK�WKH�
VWXGLHV�RI�2]NDQ��.RVHOHU��DQG�%D\NDO�������� DQG�6KRQROD�DQG�0LNH�������� LQ�ZKLFK�
WKH�DXWKRUV�EHOLHYH�WKDW�ODFN�RI�LQIUDVWUXFWXUH�LV�RQH�RI�WKH�EDUULHUV�WKDW�LQIOXHQFH�WKH�XVH�
RI�WHFKQRORJ\�LQ�HGXFDWLRQ�

7KH�UHDVRQ�IRU�SUHSDUDWLRQ�RI�/06�EDVHG�OHDUQLQJ�ZLWKRXW�PRWLYDWLRQ�LV�DWWLWXGH�EHFDXVH�
LW�JLYHV DGGLWLRQDO�ZRUNORDG�LQ�FODVVURRP�WHDFKLQJ��%RZHQ�HW�DO����������6LPLODUO\��VRPH�
PDWXUH� VWXGHQWV�DUH�DOVR�QRW�ZLOOLQJ� WR�HPEUDFH� WHFKQRORJ\�ZKHQ� OHDUQLQJ�DV� WKH\�DUH�
PDLQO\� VWXG\LQJ� IRU� SURPRWLRQ� DW� ZRUN� UDWKHU� WKDQ� VNLOO� DFTXLVLWLRQ�� 7KLV� UHVXOW� LV�
FRQVLVWHQW�ZLWK�WKDW�REWDLQHG�RQ�D�SUHYLRXV�VWXG\�RQ�H�OHDUQLQJ�LQ�ZKLFK�WKH�DXWKRU�VWDWHG�
WKDW� D� OXNHZDUP� DWWLWXGH� RQ� WKH� VLGH� RI� WKH� VWXGHQWV� LQ� WKH� H�OHDUQLQJ� SURFHVVHV� LV� D�
FKDOOHQJH� WR�VXFFHVVIXO� LPSOHPHQWDWLRQ�RI�/06� 6KRQROD�DQG�0LNH�� ������ IRXQG� WKDW�
LQWHUDFWLYH�GLJLWDO�WHFKQRORJLHV�LQ�6RXWKZHVW�1LJHULDQ�XQLYHUVLWLHV�EHLQJ�LPSHGHG�E\�ODFN�
RI�PRWLYDWLRQ�IRU�WKH�IDFXOW\�PHPEHUV��

$FFRUGLQJ�WR�0XQDVLQJKH�DQG�:LMHZDUGDQD���������SHUFHLYHG�XVHIXOQHVV�DQG�SHUFHLYHG�
HDVH�RI�XVH�KDYH�VLJQLILFDQW�HIIHFWV�RQ WKH�DWWLWXGH�WRZDUGV�XVH�RI�/06��$OVR��WKH�VWXG\�
FRQILUPV� WKDW� WKH� VWXGHQWV�KDYH�SRVLWLYH� DWWLWXGHV� WRZDUGV�XVH�RI� WKH�/06��7KHUHIRUH��
XQLYHUVLW\�VKRXOG�FUHDWH�DQ H�OHDUQLQJ�FXOWXUH�WKURXJK�XVH�RI�/06�E\�SURYLGLQJ�XVHIXO�
FRQWHQW�ZLWK�HDVH�RI�DFFHVV�WR�WKH�VWXGHQWV����&KHQ������� GLVFXVVHG�DQ�DVVHVVPHQW�PRGHO�
WKDW�LQFOXGHV�SULPDU\�FULWHULD�DQG�VXE�FULWHULD�LQ�RUGHU�WR�HYDOXDWH�WKH�XVHIXOQHVV�RI�DQ�H�
OHDUQLQJ�V\VWHP��7KH�H�OHDUQLQJ�PDWHULDO�IRFXVHV�RQ�TXDOLW\�DQG�FRQWHQWV�VXFK�DV�HDVLQHVV��
VWUXFWXUH�� FRQWHQWV� DQG� LQWHUDFWLRQ�� 7KH� TXDOLW\� RI� ZHE� OHDUQLQJ� SODWIRUP� IRFXVHV� RQ�
TXDOLW\�RI�ZHE�FRQQHFWLRQ�DQG�OHDUQLQJ�SODWIRUP��

%DVHG�RQ�WKH�DERYH�OLWHUDWXUH�UHYLHZ�WKH�VWXG\�LV�IRFXVHG�WR�LGHQWLI\�WKH�UHDVRQV�IRU�ODFN�
RI�WKH�XVH�RI�/06�DPRQJ�XQGHUJUDGXDWHV�LQ�5DMDUDWD�8QLYHUVLW\�RI�6UL�/DQND��/HFWXUHU�
VXSSRUW�� ,&7� LQIUDVWUXFWXUH�� VWXGHQWV¶� FRPPLWPHQW�� DQG� SHUFHLYHG� XVHIXOQHVV� DUH
FRQVLGHUHG� DV� LQGHSHQGHQW� YDULDEOHV� DQG� WKH� VWXGHQWV¶� XVDJH� RI�/06� LV� FRQVLGHUHG� DV�
GHSHQGHQW�YDULDEOH��)XUWKHU�� WKH�VWXG\�IRFXVHV�WKH�IROORZLQJ�UHVHDUFK�PRGHO� �)LJXUH����
ZLWK�WKH�IRXU�K\SRWKHVHV�

)LJXUH�� 5HVHDUFK�PRGHO�
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+\SRWKHVHV

+���7KHUH�LV�D�SRVLWLYH�HIIHFW�RI�OHFWXUHU�VXSSRUW�WR�VWXGHQWV¶�XVH�RI�/06�LQ�5DMDUDWD�
8QLYHUVLW\�RI�6UL�/DQND��

+���7KHUH�LV�D�SRVLWLYH�HIIHFW�RI�,&7�LQIUDVWUXFWXUH�WR�VWXGHQWV¶�XVH�RI�/06�LQ�5DMDUDWD�
8QLYHUVLW\�RI�6UL�/DQND��

+�� 7KHUH�LV�D�SRVLWLYH�HIIHFW�RI�VWXGHQWV¶�FRPPLWPHQW�WR�VWXGHQWV¶�XVH�RI�/06�LQ�
5DMDUDWD�8QLYHUVLW\�RI�6UL�/DQND��

+�� 7KHUH� LV� D� SRVLWLYH� HIIHFW� RI�SHUFHLYHG�XVHIXOQHVV� WR� VWXGHQWV¶� XVH�RI�/06� LQ�
5DMDUDWD�8QLYHUVLW\�RI�6UL�/DQND��

�� 0HWKRGRORJ\

$� VWUXFWXUHG� TXHVWLRQQDLUH� ZDV� GHYHORSHG� DQG� SULPDU\� GDWD� ZHUH� FROOHFWHG� IURP� ����
XQGHUJUDGXDWHV�IURP�IRXU�IDFXOWLHV�RI�WKH�5DMDUDWD�8QLYHUVLW\�RI�6UL�/DQND�QDPHO\�)DFXOW\
RI�$SSOLHG� 6FLHQFHV�� )DFXOW\� RI�$JULFXOWXUH�� )DFXOW\� RI�0DQDJHPHQW� 6WXGLHV� DQG� WKH�
)DFXOW\� RI� 6RFLDO� 6FLHQFH DQG�+XPDQLWLHV� 7KH� VDPSOH� ZDV� VHOHFWHG� XVLQJ� SXUSRVLYH�
VDPSOLQJ� WHFKQLTXH�� 7KH� TXHVWLRQQDLUH� ZDV� GLYLGHG� LQWR� WZR� SDUWV�� )LUVW� SDUW� RI WKH�
TXHVWLRQQDLUH� ZDV� GHYRWHG IRU� WKH� GHPRJUDSKLF� LQIRUPDWLRQ� DQG� VHFRQG� SDUW� RI� WKH�
TXHVWLRQQDLUH�ZDV�UHVHUYHG�IRU�PHDVXULQJ�WKH�NH\�YDULDEOHV RI�WKH�VWXG\��,Q�IDFW��LWHPV�RQ�
/LNHUW�W\SH�ILYH�VFDOH�UDQJLQJ�IURP����6WURQJO\�GLVDJUHH��WR����6WURQJO\�DJUHH� ZHUH�XVHG��
&URQEDFK¶V�$OSKD�WHVW ZDV�XVHG WR�PHDVXUH�WKH�LQWHUQDO�FRQVLVWHQF\�RI�WKHVH FRQVWUXFWV��
9DOXHV�UHSRUWHG�ZHOO�RYHU�WKH�JHQHUDO�FXWRII�������HQVXUH�WKH�UHOLDELOLW\�RI�WKH�FRQVWUXFWV���
3HDUVRQ�FRUUHODWLRQ�DQDO\VLV�DQG�PXOWLSOH� UHJUHVVLRQ�DQDO\VLV�ZHUH�XVHG� WR� LGHQWLI\� WKH�
UHODWLRQVKLSV�DPRQJ�WKH�YDULDEOHV�DQG�WR�WHVW�WKH�K\SRWKHVHV��'HPRJUDSKLF�IDFWRUV�ZHUH�
DQDO\]HG XVLQJ�GHVFULSWLYH�VWDWLVWLFV��

�� 5HVXOWV�DQG�GLVFXVVLRQ

7DEOH�� VKRZV�WKH GHVFULSWLYH�VWDWLVWLFV�RI�LQGHSHQGHQW�DQG�GHSHQGHQW�YDULDEOHV��$OPRVW�
DOO� WKH� PHDQ� YDOXHV� RI� WKH� YDULDEOHV� DUH� DERYH� � DQG�PRGHUDWHO\� KLJK�� 7KHVH� YDOXHV�
LQGLFDWH WKDW OHFWXUHU� VXSSRUW�� ,&7� LQIUDVWUXFWXUH�� VWXGHQWV¶� FRPPLWPHQW� DQG�SHUFHLYHG�
XVHIXOQHVV�DUH�PRGHVW��0RUHRYHU��DYHUDJH�RI�/06�XVDJH�LQGLFDWHV�ODFN�RI�/06�XVDJH�E\�
WKH�VWXGHQWV��6WDWLVWLFV�IRU�VWDQGDUG�GHYLDWLRQ�DQG�VNHZQHVV�VLJQLI\�WKDW�WKHUH�LV�QR�PRUH�
GHYLDWLRQ�DPRQJ�WKH�UHVSRQGHQWV�RQ�WKHVH�YDULDEOHV���

7DEOH���
'HVFULSWLYH�VWDWLVWLFV�IRU�UHVHDUFK�YDULDEOHV

9DULDEOH 0HDQ 6WG��'HYLDWLRQ
6NHZQHVV

6WDWLVWLF 6WG��(UURU

/HFWXUHU�6XSSRUW ����� ����� ����� �����

,&7�,QIUDVWUXFWXUH ����� ����� ������ �����

6WXGHQW�&RPPLWPHQW ����� ����� ������ �����

3HUFHLYHG�8VHIXOQHVV ����� ����� ����� �����

/06�8VDJH ����� ����� ������ �����
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7DEOH� �� SUHVHQWV� WKH� UHVXOW� RI� FRUUHODWLRQ� DQDO\VLV�� 7KH� UHVXOW� LQGLFDWHV� WKDW� OHFWXUHU�
VXSSRUW�� ,&7� LQIUDVWUXFWXUH�� VWXGHQW� FRPPLWPHQW�� SHUFHLYHG� XVHIXOQHVV� DUH� SRVLWLYHO\�
FRUUHODWHG�ZLWK�XVH�RI�/06��7KLV�UHVXOW�VLJQLILHV�WKDW�WKHVH�IDFWRUV�DUH�YHU\�LPSRUWDQW�LQ�
HQFRXUDJLQJ�VWXGHQWV�IRU�XVH�RI�/06���

7DEOH���
5HVXOW�RI�FRUUHODWLRQ�DQDO\VLV

9DULDEOH $ % & '

$��/HFWXUHU�VXSSRUW� �
%��,&7�LQIUDVWUXFWXUH ����� �
&��6WXGHQW�FRPPLWPHQW� ����� ���� �
'��3HUFHLYHG�XVHIXOQHVV� ����� ����� ����� �
(��8VDJH�RI�/06 ����� ���� ���� ����

�&RUUHODWLRQ�LV�VLJQLILFDQW�DW�WKH������OHYHO�
 &RUUHODWLRQ�LV�VLJQLILFDQW�DW�WKH������OHYHO�

7DEOH�� UHSURGXFHV�WKH�UHVXOW�RI�UHJUHVVLRQ�DQDO\VLV��$GM��5�6TXDUH�DQG�)�±WHVW�UHYHDO�WKH�
IDFW�WKDW�UHJUHVVLRQ�PRGHO�LV�ZHOO�ILWWHG WR�WKH�GDWD�DQG�VXLWHG�WR�SUHGLFW�WKH�EHKDYLRU�RI�
XVH�RI�/06�WKURXJK�SUHGLFWRUV�RI�OHFWXUHU�VXSSRUW��,7�LQIUDVWUXFWXUH��VWXGHQW�FRPPLWPHQW�
DQG�SHUFHLYHG�XVHIXOQHVV��7KH�9,)�YDOXHV�DUH DOVR�LQGLFDWLQJ�WKDW�WKHUH�LV�QR�DQ\�VXVSHFW�
IRU�PXOWLFROLQHDULW\�DPRQJ WKH�SUHGLFWRU�YDULDEOHV�� �5HJUHVVLRQ�FRHIILFLHQWV�DOVR� LPSO\�
WKDW� OHFWXUHU� VXSSRUW�� VWXGHQW� FRPPLWPHQW� DQG�SHUFHLYHG� XVHIXOQHVV�KDYH�SRVLWLYH� DQG�
VLJQLILFDQW�LQIOXHQFH�RYHU�VWXGHQW�XVH�RI�/06��+RZHYHU��,7�LQIUDVWUXFWXUH�GRHV�QRW�VKRZ�
DQ\�VLJQLILFDQW�LQIOXHQFH�RYHU�VWXGHQW�XVH�RI�/06��

7DEOH��
5HVXOW�RI�UHJUHVVLRQ�DQDO\VLV

9DULDEOH ȕ 6WDQGDUG�
HUURU�

W�YDOXH� 6LJ 9,)

�&RQVWDQW� ������ ����� ����� ����� ��

/HFWXUHU�VXSSRUW ����� ����� ����� ����� �����

,7�LQIUDVWUXFWXUH� ����� ����� ����� ����� �����

6WXGHQW�FRPPLWPHQW� ����� ����� ����� ����� �����

3HUFHLYHG�XVHIXOQHVV� ����� ����� ����� ����� �����

$GM��5�6TXDUH� ������ )� ������� 6LJ�)� ������

5HVXOWV�RI�FRUUHFWLRQ�DQG�UHJUHVVLRQ�DQDO\VLV�VXSSRUW�RQO\�IRU�+���+� DQG�+� LQGLFDWLQJ�
WKDW�OHFWXUHU�VXSSRUW�LV�QHFHVVDULO\�LPSRUWDQW�WR�HQFRXUDJH�VWXGHQWV�WR�XVH�RI�/06�IRU�WKHLU�
OHDUQLQJ� DFWLYLWLHV�� 7KLV� UHVXOW� LV� FRQVLVWHQW� WR� WKH� ILQGLQJV� RI� D� VWXG\� FRQGXFWHG� E\��
6KRQROD�DQG�0LNH���������6WXGHQW�FRPPLWPHQW�LV�DOVR�IRXQG�DV�D�VLJQLILFDQW�IDFWRU�ZKLFK�
GHWHUPLQHV� WKH� VWXGHQW� XVH� RI� /06�� $G]KDUXGGLQ� DQG� /LQJ� ������ DOVR VWDWHG� WKDW�
DOWKRXJK�PDQ\�LQWHUDFWLYH�IHDWXUHV�DUH�DYDLODEOH�LQ�WKH�/06��LWV�FDSDFLW\�IRU�XVH�PD\�VWLOO�
EH�OLPLWHG�EHFDXVH�RI�LWV�GHPDQG�RQ�WKH�FRPPLWPHQWV�IURP�ERWK�LQVWUXFWRUV DQG�VWXGHQWV�
GXULQJ�D�VSHFLILF�WLPH�IUDPH��6LPLODU�WR�0XQDVLQJKH�DQG�:LMHZDUGDQD���������WKLV�VWXG\�
DOVR�IRXQG�SHUFHLYHG�XVHIXOQHVV DV�D�NH\�GHWHUPLQDQW�RI�WKH�XVH�RI�/06�E\�WKH�VWXGHQWV��
2Q�WKH�FRQWUDU\�� WKLV�VWXG\�GRHV�QRW�VXSSRUW�WKH�YLHZ�WKDW� ,&7�LQIUDVWUXFWXUH�LQFOXGLQJ�



-RXUQDO�RI�0DQDJHPHQW�0DWWHUV�9ROXPH���1XPEHU���'HFHPEHU�����

��

DYDLODELOLW\�RI�,&7��RUJDQL]DWLRQDO�VXSSRUW��RUJDQL]DWLRQDO�UHDGLQHVV��DQG�WRS�PDQDJHPHQW�
VXSSRUW�DUH�FORVHO\�UHODWHG�WR�EHKDYLRUDO�LQWHQWLRQV�WR�XVH�/06�LQ�WHDFKLQJ�DQG�OHDUQLQJ�

�� &RQFOXVLRQ

7KLV VWXG\�IRXQG�WKDW�OHFWXUHU�VXSSRUW��VWXGHQW¶V�FRPPLWPHQW��SHUFHLYHG�XVHIXOQHVV�DUH�
NH\�IDFWRUV�WKDW�GHWHUPLQH�WKH�XVH�RI�8QLYHUVLW\�/06�E\�WKH XQGHUJUDGXDWHV�RI�5DMDUDWD�
8QLYHUVLW\ RI� 6UL� /DQND�� � 0RUHRYHU�� WKH� UHVXOW� UHYHDOV WKDW� WKH� VWXGHQWV� FRPPLWPHQW�
WRZDUG�WR�XVH�RI�8QLYHUVLW\�/06�LV�EHLQJ�DW�D�ORZ�OHYHO��(YHQ�WKRXJK�OLWHUDWXUH�VXSSRUWV�
WKH� ODFN�,&7�LQIUDVWUXFWXUH� IDFLOLWLHV�PD\�DIIHFW� WR�UHGXFH� WKH�XVH�RI�/06�� WKH�SUHVHQW�
VWXG\�VKRZV� WKDW� ,&7�LQIUDVWUXFWXUH�GRHV�QRW�PDNH� DQ\�VLJQLILFDQW� LQIOXHQFH�RQ�XVH�RI�
/06� E\� WKH� XQGHUJUDGXDWHV� RI� 5DMDUDWD� 8QLYHUVLW\� 6UL� /DQND�� $GPLQLVWUDWRUV� RI� WKH�
8QLYHUVLW\�VKRXOG�WDNH�LQLWLDWLYHV�WR�HQFRXUDJH WKH�OHFWXUHUV�DQG�VWXGHQWV�IRU HIIHFWLYH�XVH�
RI�8QLYHUVLW\�/06�LQ�WKHLU�WHDFKLQJ��OHDUQLQJ�DQG�DVVHVVPHQWV�SURFHVV� 7KLV�VWXG\�ZDV
VROHO\ EDVHG�RQ�WKH�GDWD�FROOHFWHG�IURP WKH�XQGHUJUDGXDWHV�RI WKH�5DMDUDWD�8QLYHUVLW\�RI�
6UL�/DQND���7KXV��IXWXUH�VWXGLHV�VKRXOG YDOLGDWH�WKH�ILQGLQJV�RI�WKH�SUHVHQW�VWXG\�XVLQJ�D�
ODUJHU�VDPSOH�UHSUHVHQWLQJ�RWKHU�XQLYHUVLWLHV�LQ�WKH�V\VWHP��

5HIHUHQFHV

$G]KDUXGGLQ��1��$���	�/LQJ��/��+����������/HDUQLQJ�0DQDJHPHQW 6\VWHP��/06��DPRQJ�
8QLYHUVLW\� 6WXGHQWV�� 'RHV� ,W�:RUN"� I� ,QWHUQDWLRQDO� -RXUQDO� RI� H�(GXFDWLRQ�� H�
%XVLQHVV��H�0DQDJHPHQW�DQG�H�/HDUQLQJ� ��������������

$OLDV��1��$���	�=DLQXGGLQ��$��0����������,QQRYDWLRQ�IRU�EHWWHU�WHDFKLQJ�DQG�OHDUQLQJ ��
$GRSWLQJ� WKH� OHDUQLQJ� PDQDJHPHQW� V\VWHP�� 0DOD\VLDQ� 2QOLQH� -RXUQDO� RI�
,QVWUXFWLRQDO�7HFKQRORJ\����������±���

$OPDUDVKGHK�� ,��$���6DKDUL��1���=LQ��1��$��0���	�$OVPDGL��0����������7KH�VXFFHVV�RI�
OHDUQLQJ�PDQDJHPHQW� V\VWHP� DPRQJ�GLVWDQFH� OHDUQHUV� LQ�0DOD\VLDQ� XQLYHUVLWLHV��
-RXUQDO�RI�7KHRUHWLFDO�DQG�$SSOLHG�,QIRUPDWLRQ�7HFKQRORJ\�����������±���

$PELND��7���	�.DYLWKD��5�� ��������&ORXG�EDVHG�H�OHDUQLQJ� LQ�HGXFDWLRQ� ,QWHUQDWLRQDO�
-RXUQDO� RI� $GYDQFHG� 5HVHDUFK� LQ� &RPSXWHU� (QJLQHHULQJ� 	� 7HFKQRORJ\�
�,-$5&(7��������������������

$UGLWR��&���&RVWDELOH��0��)���'H�0DUVLFR��0���/DQ]LORWWL��5���/HYLDOGL��6���5RVHOOL��7���	�
5RVVDQR�� 9�� �������� $Q� DSSURDFK� WR� XVDELOLW\� HYDOXDWLRQ� RI� H�OHDUQLQJ�
DSSOLFDWLRQV� 8QLYHUVDO�$FFHVV�LQ�WKH�,QIRUPDWLRQ�6RFLHW\� ��������������

$\XE��0���.KDOLG��0���7DULT��0���(ODKL��0���	�1DGHHP��0��$����������&RPSDULVRQ�RI�
VRUJKXP�JHQRW\SHV�IRU�IRUDJH�SURGXFWLRQ�DQG�TXDOLW\� -RXUQDO�RI�$QLPDO�DQG�3ODQW�
6FLHQFHV� ���������������

%RZHQ��:��*���*XWKULH��.��0���	�/DFN��.�� D�� �������� %DUULHUV� WR� DGRSWLRQ� RI� RQOLQH�
OHDUQLQJ�V\VWHPV�LQ�8���6���KLJKHU�HGXFDWLRQ��+LJKHU�(GXFDWLRQ���±���

&KHQ��&��0����������3HUVRQDOL]HG�(�OHDUQLQJ�V\VWHP�ZLWK�VHOI�UHJXODWHG�OHDUQLQJ�DVVLVWHG�
PHFKDQLVPV� IRU� SURPRWLQJ� OHDUQLQJ� SHUIRUPDQFH�� ([SHUW� 6\VWHPV� ZLWK�
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� OHDUQLQJ�V\VWHPV��-RXUQDO�RI�,QIRUPDWLRQ�6\VWHPV�(GXFDWLRQ��������

.LVDQJD��'���	�,UHVRQ��*����������%DUULHUV�DQG�VWUDWHJLHV�RQ�DGRSWLRQ�RI�H� � OHDUQLQJ�LQ�
7DQ]DQLDQ�KLJKHU�OHDUQLQJ�LQVWLWXWLRQVௗ��/HVVRQV�IRU�DGRSWHUV��,QWHUQDWLRQDO�-RXUQDO�
RI� (GXFDWLRQ� DQG� 'HYHORSPHQW� 8VLQJ� ,QIRUPDWLRQ� DQG� &RPPXQLFDWLRQ�
7HFKQRORJ\������������±����

0DKRQH\��.����������$Q�LQWURGXFWLRQ�WR�OHDUQLQJ�PDQDJHPHQW�V\VWHPV��:KDW�LV�D�OHDUQLQJ�
PDQDJHPHQW� V\VWHPௗ"� 7KH� IHDWXUHV� RI� WKH� DYHUDJH� /06�� 4XDOLW\� $VVXUDQFH� LQ�
(GXFDWLRQ����±����

0RVDKDE��5���0DKDPDG��2���	�5DPD\DK��7����������6HUYLFH�TXDOLW\��FXVWRPHU�VDWLVIDFWLRQ�
DQG�OR\DOW\��$�WHVW�RI�PHGLDWLRQ��,QWHUQDWLRQDO�%XVLQHVV�5HVHDUFK��������5HWULHYHG�
IURP�ZZZ�FFVHQHW�RUJ�LEU RQ�2FWREHU������

0XQDVLQJKH�� 3�� *��� 	 :LMHZDUGDQD��:�� 3�� �������� $WWLWXGHV� RI� VWXGHQWV� ZKHQ� XVLQJ�
OHDUQLQJ� PDQDJHPHQW� V\VWHPV�� 7KH� ILUVW� 6HEHODV� 0DUHW� &RQIHUHQFH� RQ�
(QWUHSUHQHXUVKLS��,QQRYDWLRQ�DQG�&RPPXQLW\�'HYHORSPHQW��60$57&(,&���7KH�
$FDGHP\� IRU� *OREDO� %XVLQHVV� $GYDQFHPHQW� �$*%$��� ��WK� $QQXDO� :RUOG�
&RQJUHVV�� ,QVWLWXWH� RI� 5HVHDUFK� DQG� &RPPXQLW\� 'HYHORSPHQW� �/330�� 816��
)DFXOW\�RI�(FRQRPLFV�DQG�%XVLQHVV��)(%��816��6ROR��,QGRQHVLD�
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5HVHDUFK�LQ�2SHQ�DQG�'LVWULEXWHG�/HDUQLQJ� �������������

2]NDQ��6���.RVHOHU��5���	�%D\NDO��1����������(YDOXDWLQJ�OHDUQLQJ�PDQDJHPHQW�V\VWHPV��
+H[DJRQDO� (�OHDUQLQJ� DVVHVVPHQW� PRGHO� �+(/$0�� ,QIRUPDWLRQ� 6\VWHP�
-RXUQDO� �����������

6KRQROD�� 6�� $��� 	� 0LNH�� -�� 6�� �������� %DUULHUV� WR� P�OHDUQLQJ� LQ� KLJKHU� HGXFDWLRQ�
LQVWLWXWLRQV�LQ�1LJHULD��,Q $�3URFHHGLQJ�RI�,QWHUQDWLRQDO�&RQIHUHQFH�RI�(GXFDWLRQ��
5HVHDUFK�DQG�,QQRYDWLRQ��,&(5,����� �SS�����������

6XUDZHHUD��1�� ��������(�OHDUQLQJ� LQ� LQIRUPDWLRQ�PDQDJHPHQW�HGXFDWLRQ� LQ�6UL�/DQNDௗ��
'LVFXVVLRQ� RI� WKH� LPSDFW� RI� LQIRUPDWLRQ� OLWHUDF\�� ,Q� D� SURFHHGLQ� RI� WKH� :RUOG�
/LEUDU\� DQG� ,QIRUPDWLRQ� &QJUHVV�� �WK ,)/$� *HQHUDO� FRQIHUHQFH� DQG� $VVHPEO\�
�SS��±����� 5HWULHYHG IURP� KWWSV���ZZZ�LIOD�RUJ�SDVW�ZOLF���������VXUDZHHUD�
HQ�SGI


