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.H\ZRUGV��(-OHDUQLQJ��OHDUQLQJ��*KDQD��UHVRXUFH��WHDFKLQJ��8QLYHUVLW\��OLEUDU\�UHVRXUFHV��� 

$%675$&7 
(-OHDUQLQJ�LV�LQFUHDVLQJO\�EHFRPLQJ�FRPPRQ�LQ�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�GXH�WR�WKH�SRWHQ�
WLDO�EHQHILWV�GHHPHG�WR�EH�GHULYHG�IURP�LWV�H[SORLWDWLRQ��$FFRUGLQJO\��WKH�.ZDPH�1NUXPDK�8QL�
YHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��.1867��KDV�HPSOR\HG�D�UDQJH�RI�WHFKQRORJLHV�DQG�WRROV�WR�
DOORZ�DQG�HQKDQFH�H-OHDUQLQJ�ZLWKLQ�WKH�8QLYHUVLW\��+RZHYHU��WKHUH�LV�DEVHQFH�RI�GRFXPHQWDWLRQ�
GHVFULELQJ� WKH� H[WHQW� RI� XWLOL]DWLRQ� JLYHQ� WKH� SUREOHPV� RI� WHDFKHU�VWXGHQW� LQDELOLWLHV� LQ� ,&7�
DPRQJ�RWKHUV��0RUHRYHU��WKH�VSHFLILF�WHDFKLQJ�DQG�OHDUQLQJ�DFWLYLWLHV�WKDW�LQFRUSRUDWH�H-OHDUQLQJ�
KDYH�QRW�EHHQ�DGGUHVVHG�E\�SUHYLRXV�VWXGLHV��7KLV�SDSHU�UHSRUWV�RQ�WKH�H-OHDUQLQJ�HQYLURQPHQWV�
RI�.1867��ZLWK�SDUWLFXODU�IRFXV�RQ�XWLOL]DWLRQ�DQG�H[SHULHQFHV��'DWD�IRU�WKLV�VWXG\�ZDV�H[WUDFW�
HG� IURP� WKH�.1867-EDVHG�%XLOGLQJ� 6WURQJHU�8QLYHUVLWLHV� �%68�� SURMHFW�� 7KLV� LQFOXGHG� ������
SDUWLFLSDQWV� EHLQJ� HGXFDWLRQDO� PDQDJHUV�� WHDFKHUV�� ,7� H[SHUWV� DQG� VWXGHQWV� RI� WKH� XQLYHUVLW\��
7HVW�RI�SURSRUWLRQV��FRXQW�UHJUHVVLRQ�DQDO\VLV�DQG�JUDSKLFDO�SURFHGXUHV�ZHUH�HPSOR\HG�WR�LPSOH�
PHQW� GDWD� DQDO\VLV�� 7KH� VWXG\� UHYHDOHG� WKDW� XWLOL]DWLRQ� RI� H-OHDUQLQJ� ZDV� KLJK�� SDUWLFXODUO\�
DPRQJ�WKH�VWXGHQW���������DQG�WHDFKHU���������SDUWLFLSDQWV��5HVXOWV�IURP�WKH�FRXQW�UHJUHVVLRQ�
PRGHO�VKRZHG�WKDW�VWXGHQWV�IURP�&ROOHJH�RI�$JULFXOWXUH�DQG�&ROOHJH�RI�(QJLQHHULQJ�PRUH�IUH�
TXHQWO\�XVH�H-OHDUQLQJ�FRPSDUHG�WR�WKHLU�FRXQWHUSDUWV�IURP�RWKHU�FROOHJHV�RI�WKH�8QLYHUVLW\��7KH�
H-OHDUQLQJ�H[SHULHQFHV�DPRQJ�WHDFKHUV�DQG�VWXGHQWV�DUH�RXWOLQHG�DQG�GLVFXVVHG��IHZ�DUH��XVH�RI�
RQOLQH�YLGHR�OHFWXUHV��SXEOLF�DGGUHVV�V\VWHP�IRU�OHFWXUH�GHOLYHU\��XVH�RI�H-MRXUQDOV�IRU�DFFHVVLQJ�
DUWLFOHV�DQG�GHOLYHU\�RI�FRXUVH�PDWHULDOV�WKURXJK�HPDLOV��7KH�VWXG\�FRQWULEXWHV�WR�XQGHUVWDQGLQJ�
RI�WKH�H[WHQW�RI�DFFHSWDQFH�DQG�DSSOLFDWLRQ�RI�H-OHDUQLQJ�LQ�*KDQDLDQ�RQ-FDPSXV�KLJKHU�HGXFD�
WLRQ��XVLQJ�.1867�DV�D�FDVH�VWXG\�� 



-RXUQDO�RI�6FLHQFH�DQG�7HFKQRORJ\����.1867��'HFHPEHU����� 

 

 

 WKH�H[WHQW�RI�XWLOL]DWLRQ�DQG�FODULI\�WKH�VSHFLILF�
H-OHDUQLQJ� H[SHULHQFHV� DPRQJ� WHDFKHUV�� VWX�
GHQWV�DQG�,7�H[SHUWV�RI�WKH�XQLYHUVLW\��'DWD�IRU�
WKH� VWXG\� ZHUH� JDWKHUHG� IURP� WKH� .1867-
EDVHG� %XLOGLQJ� 6WURQJHU� 8QLYHUVLWLHV� �%68��
SURMHFW�ZKLFK�LQFOXGHG�������SDUWLFLSDQWV�� 
 
(-OHDUQLQJ� LV� XQGHUVWRRG� LQ� D� YDULHW\� RI� FRQ�
WH[WV� VXFK� DV� RQOLQH� OHDUQLQJ�� YLUWXDO� OHDUQLQJ��
GLVWULEXWHG� OHDUQLQJ�� QHWZRUN� DQG� ZHE-EDVHG�
OHDUQLQJ� �1DLGX�� ������� 7KH� XVH� RI� H-OHDUQLQJ�
HQWDLOV� VRPH� IRUP� RI� LQWHUDFWLYLW\� WKURXJK� WKH�
LQWHUQHW�� LQFOXGLQJ� RQOLQH� LQWHUDFWLRQ� EHWZHHQ�
WKH� OHDUQHUV� DQG� WKHLU� WHDFKHUV� RU� SHHUV�
�0LQLVWU\� RI� (GXFDWLRQ� 1HZ� =HDODQG�� �������
0RRUH� DQG� .HDUVOH\� ������� SURSRVHG� WKUHH�
W\SHV�RI�LQWHUDFWLRQV�WKDW�DOORZ�VWXGHQWV�WR�OHDUQ�
HIIHFWLYHO\� LQ� H-OHDUQLQJ� HQYLURQPHQWV� OHDGLQJ�
WR� WKH� VXFFHVV� RI� H-OHDUQLQJ� LQLWLDWLYHV�� VHH�
�6DOLP��������� 
 
7KH� ILUVW� LV� OHDUQHU-FRQWHQW� LQWHUDFWLRQ� WKDW� UH�
IHUV�WR�WKH�VWXGHQW¶V�LQWHUDFWLRQ�ZLWK�WKH�FRXUVH�
PDWHULDOV��6DOLP���������7KLV�W\SH�LV�IDFLOLWDWHG�
WKURXJK� WKH� GHVLJQ� RI� HOHFWURQLF� RU� ZHE-EDVHG�
PDWHULDOV� DQG� DFWLYLWLHV�� 7KH� VHFRQG� LV� WKH�
OHDUQHU-LQVWUXFWRU� LQWHUDFWLRQ� WKDW� UHIHUV� WR� WKH�
VWXGHQW¶V� LQWHUDFWLRQ�ZLWK� WKH� LQVWUXFWRU��ZKLFK�
LV�DQ�HVVHQWLDO�FRPSRQHQW�RI�H-OHDUQLQJ��6DOLP��
������� 7KH� WKLUG� LV� WKH� OHDUQHU-OHDUQHU� LQWHUDF�
WLRQ� WKURXJK� VWXGHQW� FROODERUDWLRQ� �6DOLP��
������� $FFRUGLQJO\�� H-OHDUQLQJ� KDV� EHHQ� GH�
ILQHG�DV�WKH�XVH�RI�FRPSXWHU�QHWZRUN�WHFKQROR�
J\��SULPDULO\�RYHU�RU�YLD�WKH�LQWHUQHW��WR�GHOLYHU�
LQIRUPDWLRQ� DQG� LQVWUXFWLRQV� WR� LQGLYLGXDOV�
�2QJ� DQG� /DL�� ������� 1DLGX� ������� KRZHYHU��
DUJXHV�WKDW�H-OHDUQLQJ�FRPSULVHV�DOO�HGXFDWLRQDO�
DFWLYLWLHV� WKDW� DUH� FDUULHG�RXW�E\� LQGLYLGXDOV� RU�
JURXSV�ZRUNLQJ�RQOLQH�RU� RIIOLQH� DQG� V\QFKUR�
QRXVO\� RU� DV\QFKURQRXVO\� YLD� QHWZRUNHG� RU�
VWDQGDORQH� FRPSXWHUV� DQG� RWKHU� HOHFWURQLF� GH�
YLFHV��7KH�GHYLFHV�RU� WRROV� IUHTXHQWO\�XVHG� LQ�
FOXGH� ODSWRSV� RU� SHUVRQDO� FRPSXWHUV�� &'�
520V�� 03�� SOD\HUV�� PRELOH� SKRQHV�� WHOHYL�
VLRQV�� GDWD� SURMHFWRUV�� GLJLWDO� FDPHUDV�� JOREDO�
SRVLWLRQLQJ� V\VWHPV�� SHUVRQDO� GLJLWDO� DVVLVWDQWV�
�3'$V�� DQG� LQWHUDFWLYH� ZKLWHERDUGV�� 7KHVH�
DOORZ� WKH� XVH� RI� VHYHUDO� WHFKQRORJLHV� VXFK� DV�
LQWHUQHW��LQWUDQHW��H[WUDQHW��/RFDO�$UHD�1HWZRUN�
�/$1���:LGH�$UHD�1HWZRUN��:$1���DQG�YLGHR�
DQG�DXGLR�FRQIHUHQFLQJ��0LQLVWU\�RI�(GXFDWLRQ�
1HZ� =HDODQG�� ������ 2\H�� HW� DO��� ������� 7KH�

/DPSWH\�HW�DO� �� 

FRVWV�� LPSURYLQJ� TXDOLW\� RI� HGXFDWLRQ� DQG� HQ�
KDQFLQJ� FROODERUDWLRQ�� SHGDJRJLFDO� VNLOOV� DQG�
DFDGHPLF� SHUIRUPDQFH� �2\H�� HW� DO��� ������
5RGJHUV�� ������ 6LIH�� HW� DO��� ������ $QGHUVVRQ�
DQG�*U|QOXQG�� �������2ZLQJ� WR� WKLV� HQRUPRXV�
SRWHQWLDO�� WKH� .ZDPH� 1NUXPDK� 8QLYHUVLW\� RI�
6FLHQFH� DQG� 7HFKQRORJ\� �.1867�� LQ� *KDQD�
KDV�HPSOR\HG�D�UDQJH�RI�WHFKQRORJLHV�DQG�WRROV�
WKDW� DOORZ� DQG� HQKDQFH� H-OHDUQLQJ� ZLWKLQ� WKH�
XQLYHUVLW\� �0DUIR� DQG� 2NLQH�� ������� $Q� DS�
SUDLVDO� UHSRUW� RQ� H-OHDUQLQJ� FRQILUPV� WKDW�
.1867� KDV� EHHQ� ZRUNLQJ� ZLWK� H-OHDUQLQJ�
VLQFH� ����� �/DUVHQ� DQG� 5\WN¡QHQ�� XQGDWHG���
7RGD\��WKH�8QLYHUVLW\�KDV�LQVWDOOHG�D�WKLUG�JHQ�
HUDWLRQ� ��*�� GDWD� QHWZRUN� WR� HQDEOH� VWXGHQWV�
DQG� WHDFKHUV� DFFHVV� H-OHDUQLQJ� SODWIRUP� DQ\�
ZKHUH� RQ� WKH� 8QLYHUVLW\¶V� FDPSXV� �$J\HNXP��
HW� DO��� �������+RZHYHU�� WKHUH� LV� DQ� DEVHQFH�RI�
GRFXPHQWDWLRQ�GHVFULELQJ� WKH�H[WHQW�RI�XWLOL]D�
WLRQ��JLYHQ�WKH�SUREOHPV�RI�WHDFKHU�VWXGHQW�LQD�
ELOLWLHV� LQ� ,&7� DPRQJ� RWKHUV�� 7KH� XVH� RI� H-
OHDUQLQJ� LQ� WHDFKLQJ�DQG� OHDUQLQJ�DFWLYLWLHV�GH�
PDQG�VRPH�VSHFLDO�VNLOOV��,Q�SDUWLFXODU��VWXGHQWV�
KDYH� WR� H[KLELW� WKHLU� OHDUQLQJ� HIIRUWV� WKURXJK�
GLIIHUHQW�W\SHV�RI�WHFKQRORJ\�DQG�WHDFKHUV�RIWHQ�
QHHG� WR� UHVWUXFWXUH� WKHLU� FRXUVHV� WR� LQFRUSRUDWH�
HOHFWURQLF� GHYLFHV� �3LUDQL�� ������� )RU� PDQ\�
XQLYHUVLWLHV�� WKH� XVH� RI� H-OHDUQLQJ�PD\� SUHVHQW�
VLJQLILFDQW� FKDOOHQJHV� LQ� WKH� VHQVH� WKDW�� PDQ\�
WHDFKHUV� DQG� VWXGHQWV� PD\� ODFN� WKH� VNLOOV� UH�
TXLUHG�WR�IDFLOLWDWH�H-OHDUQLQJ�DQG�WKXV�WKLV�PD\�
SRWHQWLDOO\� DIIHFW� WKH� H[WHQW� RI� XWLOL]DWLRQ��
.KDVDZQHK� ������� H[SORUHG� WKH� IDFWRUV� WKDW�
LQIOXHQFH� WKH� XVH� RI� H-OHDUQLQJ� WHFKQRORJLHV�
DPRQJ� DFDGHPLF� VWDII� RI� -RUGDQLDQ� 8QLYHUVL�
WLHV�� 
 
7KH�VWXG\�IRXQG�WKDW�VHOI-HIILFDF\�DQG�IDFLOLWDW�
LQJ�FRQGLWLRQ�KDYH�SRVLWLYH�HIIHFW�RQ�EHKDYLRUDO�
LQWHQWLRQ�WR�XVH�H-OHDUQLQJ�LQ�WKH�KLJKHU�HGXFD�
WLRQDO�V\VWHP��,W�LV�HVWLPDWHG�WKDW�����RI�OHFWXU�
HUV�DQG�����RI�VWXGHQWV�LQ�SXEOLF�XQLYHUVLWLHV�LQ�
.HQ\D� XWLOL]H� H-OHDUQLQJ� �0DNRNKD�� DQG� 0XW�
LV\D���������+RZHYHU��DW�.1867��WKH�H[WHQW�RI�
XWLOL]DWLRQ� DPRQJ� DFDGHPLF� VWDII� DQG� VWXGHQWV�
KDV� QRW� EHHQ� LQYHVWLJDWHG��0RUHRYHU�� LW� LV� XQ�
NQRZQ�ZKHWKHU� WKH�FROOHJHV�ZLWKLQ� WKH�XQLYHU�
VLW\�DQG�WKH�OHYHO�RI�VWXG\�SOD\�D�NH\�UROH�LQ�WKH�
UDWH� RI� XWLOL]DWLRQ� DPRQJ� VWXGHQWV�� $OVR�� WKH�
VSHFLILF�H-OHDUQLQJ�H[SHULHQFHV�DPRQJ�WHDFKHUV�
DQG�VWXGHQWV�KDYH�QRW�EHHQ�FOHDUO\�HVWDEOLVKHG��
7KHUHIRUH��WKH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�DVVHVV�
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&'V� DQG�:HE� SDJH� WHFKQRORJLHV� DUH� WKH� ROGHU�
W\SH�� ZKLOH� WKH� DXGLR-FRQIHUHQFH� LV� UHFHQW�
�0RRUH�DQG�.HDUVOH\�������� 
 
6\QFKURQRXV�H-OHDUQLQJ� LV� UHDO� WLPH� LQWHUDFWLRQ�
EHWZHHQ� WKH� LQVWUXFWRU� DQG� WKH� OHDUQHU� WKURXJK�
FKDW� DQG� YLGHR� FRQIHUHQFLQJ� �.ROOHU� HW� DO���
������ +UDVWLQVNL�� ������� ,W� WDNHV� WKH� IRUP� RI�
YLUWXDO�FODVVURRP�WXLWLRQ�ZKLFK�DOORZV�VWXGHQWV�
WR�DVN�DQG�LQVWUXFWRUV�WR�DQVZHU�TXHVWLRQV�ULJKW�
DZD\� WKURXJK� LQVWDQW� PHVVDJLQJ�� &RQYHUVHO\��
DV\QFKURQRXV� H-OHDUQLQJ� FDQ� EH� FDUULHG� RXW�
HYHQ� ZKLOH� WKH� VWXGHQWV� DUH� RIIOLQH�� 7KLV� LQ�
YROYHV� FRXUVHZRUN� GHOLYHUHG� WKURXJK� ZHE��
HPDLO�DQG�PHVVDJH�ERDUGV� WKDW�DUH� WKHQ�SRVWHG�
RQ� RQOLQH� IRUXPV� �+UDVWLQVNL�� ������ .ROOHU� HW�
DO���������� 
 
(-OHDUQLQJ� LV�EHFRPLQJ� LQFUHDVLQJO\�SURPLQHQW�
LQ� KLJKHU� HGXFDWLRQ� DQG� JUDGXDOO\� FKDQJLQJ�
PDQ\� LQVWLWXWLRQV�� SDUWLFXODUO\� ZLWK� UHVSHFW� WR�
KRZ�WHDFKLQJ�DQG�OHDUQLQJ�DFWLYLWLHV�DUH�FDUULHG�
RXW�� ,W�RIIHUV� LQVWLWXWLRQV�DQG� WKHLU� VWXGHQWV� WKH�
IOH[LELOLW\� RI� SODFH� DQG� WLPH� RI� GHOLYHULQJ� RU�
UHFHLYLQJ� OHDUQLQJ� LQIRUPDWLRQ� �$O-DGZDQ�� DQG�
6PHGOH\�� ������� )XUWKHUPRUH�� LW� DOORZV� GLV�
WDQFH� OHDUQLQJ� DQG� FRQVHTXHQWO\� HOLPLQDWHV�
JHRJUDSKLFDO� EDUULHUV� LQ� HGXFDWLRQ�� 3UHVHQWO\��
VRPH�LQVWLWXWLRQV�DUH�DSSO\LQJ�WKH�K\EULG�PRGH�
RI�OHDUQLQJ��XWLOL]LQJ�ERWK�WKH�WUDGLWLRQDO�IDFH-WR
-IDFH� WXLWLRQ� DQG� H-OHDUQLQJ� �$O-6KERXO�� HW� DO���
�������,W�LV�ZHOO�UHFRJQL]HG�WKDW�XWLOL]DWLRQ�RI�H-
OHDUQLQJ� LQ�KLJKHU� HGXFDWLRQ� LQVWLWXWLRQV� DIIRUG�
WKH� SRWHQWLDO� RI� ZLGHQLQJ� DFFHVV� WR� HGXFDWLRQ��
LPSURYLQJ�TXDOLW\�RI�HGXFDWLRQ��$QGHUVVRQ�DQG�
*U|QOXQG�� ������ DQG� HQKDQFLQJ� DFDGHPLF�SHU�
IRUPDQFH�RI�VWXGHQWV��2\H��HW�DO���������5RGJ�
HUV����������1RWZLWKVWDQGLQJ�WKHVH�SRWHQWLDOV��H-
OHDUQLQJ� LQ� KLJKHU� HGXFDWLRQ� LV� QRW� ZLWKRXW�
FKDOOHQJHV�� 
 
$FFRUGLQJ�WR�1DLGX��������WKH�EDVLF�REVWDFOH�WR�
WKH�JURZWK�RI�H-OHDUQLQJ�LV�ODFN�RI�DFFHVV�WR�WKH�
QHFHVVDU\� WHFKQRORJ\� LQIUDVWUXFWXUH�� 7HFKQR�
ORJLFDO� REVWDFOHV� LQ� DQ� H-OHDUQLQJ� HQYLURQPHQW�
RIWHQ� RFFXU� LQ� RQH� RI� WKUHH� EDVLF� FRPSRQHQWV��
QDPHO\� KDUGZDUH�� VRIWZDUH� DQG� EDQGZLGWK� FD�
SDFLW\� �$O-DGZDQ�� DQG� 6PHGOH\�� ������� ,Q�
PDQ\�GHYHORSLQJ�FRXQWULHV��HVVHQWLDO�LQIUDVWUXF�
WXUH�IRU�H-OHDUQLQJ�VXFK�DV�FRPSXWHUV��HOHFWULFL�
W\�DQG�VNLOOV�DUH� ODFNLQJ��+HHNV��������5DMHVK��
������'KDQDUDMDQ���������0RUHRYHU��DFTXLULQJ� 

����������������(-OHDUQLQJ�XWLOL]DWLRQ�DQG�H[SHULHQFHV�LQ�KLJKHU�HGXFDWLRQ��� �� 

DQG�JHWWLQJ�DFFHVV�WR�RWKHU�LPSRUWDQW�LQIUDVWUXF�
WXUH� VXFK� DV� LQWHUQHW�� H[WUDQHW�� LQWUDQHW� DQG�
/$1� QHWZRUNV� FRQVWLWXWH� RQH� RI� WKH� ELJJHVW�
FKDOOHQJHV� LQ� WKHVH� FRXQWULHV� �)DUHV�� ��������
:KHUH� WKHVH� H[LVW�� WKH\�PD\� EH� LQ� SRRU� VWDWHV�
DQG�HYHQ�LQVXIILFLHQW��$�UHFHQW�VWXG\�FRQGXFWHG�
LQ�(WKLRSLD�UHYHDOHG�WKDW�ODFN�RI�H-OHDUQLQJ�SRO�
LF\�DQG�DZDUHQHVV�DERXW�H-OHDUQLQJ�E\�WHDFKLQJ�
DQG�DGPLQLVWUDWLRQ�VWDIIV�DUH�WKH�PDLQ�FKDOOHQJ�
HV� LQ� PRVW� XQLYHUVLWLHV� �$QEHUELU�� ������� $�
VWXG\� E\� $WVXPEH� HW� DO�� �������� FRQGXFWHG� DW�
WKH�)HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\� LQ�1LJH�
ULD��IRXQG�RXW�WKDW�WKH�XQLYHUVLW\�KDV�LQDGHTXDWH�
H-OHDUQLQJ�LQIUDVWUXFWXUH���,QDGHTXDWH�H-OHDUQLQJ�
LQIUDVWUXFWXUH��UHVRXUFHV�DIIHFWV�WKH�H[WHQW�RI�H-
OHDUQLQJ� XWLOL]DWLRQ� �2FKXNR�� ������� 1DLGX�
�������VWDWHV�WKDW�SRRU�RU�LQVXIILFLHQW�WHFKQROR�
J\� LQIUDVWUXFWXUH� FDQ� OHDG� WR� XQVDYRU\� H[SHUL�
HQFH�WKDW�FDQ�FDXVH�PRUH�GDPDJH�WKDQ�JRRG�WR�
WHDFKHUV��VWXGHQWV�DQG�WKH�OHDUQLQJ�H[SHULHQFH� 
 
8VLQJ�WKH�'HFRPSRVHG�7KHRU\�RI�3ODQQHG�%H�
KDYLRU�� .KDVDZQHK� ������� IRXQG� WKDW� VHOI-
HIILFDF\�� DQG� IDFLOLWDWLQJ� FRQGLWLRQV� KDYH� SRVL�
WLYH� HIIHFWV� RQ� EHKDYLRUDO� LQWHQWLRQ� WR� XVH� H-�
OHDUQLQJ� LQ� WKH� KLJKHU� HGXFDWLRQDO� V\VWHP�� ,Q�
GHYHORSLQJ� FRXQWULHV� OLNH�.HQ\D�� H-OHDUQLQJ� LQ�
SXEOLF�XQLYHUVLWLHV� LV�DW� LWV� LQIDQW�VWDJH�DQG� WKH�
H[WHQW� RI� XWLOL]DWLRQ� LV� ORZ� DPRQJ� OHFWXUHUV�
������DQG�VWXGHQWV��������0DNRNKD��DQG�0XW�
LV\D�� ������� *KDYLIHNU� DQG� 0DKPRRG� �������
LQYHVWLJDWHG�WKH�IDFWRUV�WKDW�DIIHFW�WKH�XVH�RI�H-
OHDUQLQJ� SODWIRUP� LQ� D� 0DOD\VLDQ� 8QLYHUVLW\��
7KH� DXWKRUV� XQFRYHUHG� WKDW� FR-SDUWLFLSDWRU\�
DFWLYLWLHV�DUH�DPRQJ�WKH�PDLQ�IDFWRUV�WKDW�PRWL�
YDWH� WKH�XVH�RI�H-OHDUQLQJ��)XUWKHUPRUH��GHPR�
JUDSKLF� IDFWRUV� RI� VWXG\� SDUWLFLSDQWV� ZHUH� DV�
ZHOO� LGHQWLILHG� DPRQJ� WKH� IDFWRUV� LQIOXHQFLQJ�
WKH� UDWH� RI� XWLOL]DWLRQ�� (OOLV� HW� DO� ������� FRQ�
GXFWHG�D�VWXG\�WR�H[SORUH�WKH�NH\�DVSHFWV�RI�H-
OHDUQLQJ� WKDW� PLJKW� EH� UHODWHG� WR� WKH� OHDUQLQJ�
H[SHULHQFHV� DPRQJ� XQLYHUVLWLHV� VWXGHQWV�� )RXU�
XQGHUO\LQJ� IDFWRUV�GHVFULEHG� DV�H-WHDFKLQJ��GH�
VLJQ��ZRUNORDG�DQG�LQWHUDFWLYLW\�ZHUH�LGHQWLILHG�
DV� WKH� PRVW� PHDQLQJIXO� DVSHFW� RI� H-OHDUQLQJ��
XVHG� WR� VXSSRUW� VWXGHQW� OHDUQLQJ� H[SHULHQFHV��
SUHGRPLQDQWO\�LQ�WKH�IDFH�WR�IDFH�HQYLURQPHQW� 
 
0$7(5,$/6�$1'�0(7+2'6 
6XUYH\�GDWD 
'DWD� XVHG� LQ� WKLV� VWXG\� ZDV� GHULYHG� IURP� WKH 
.1867-EDVHG� %XLOGLQJ� 6WURQJHU� 8QLYHUVLW\�� 
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�� /DPSWH\�HW�DO� 

H-OHDUQLQJ�RSSRUWXQLWLHV�LQ�WKH�IXWXUH"� 
 
�� ,I�\RX�DUH�WHDFKLQJ�\RXUVHOI��$UH�\RX�XVLQJ�

H-OHDUQLQJ� LQ� DQ\� RI� \RXU� RZQ� WHDFKLQJ�
DFWLYLWLHV"� ,I�\HV��SOHDVH�HODERUDWH�RQ�\RXU�
H[SHULHQFHV�� 

 
7KH�DERYH��TXHVWLRQV���DQG���ZHUH�JLYHQ�WR�DOO�
SDUWLFLSDQWV� ZKLOH� TXHVWLRQV� ��� �� DQG� �� ZHUH�
OLPLWHG� WR� WHDFKHUV�� VWXGHQWV� DQG� ,7� H[SHUWV�
UHVSHFWLYHO\�� 
 
0HWKRGRORJ\�RI�GDWD�DQDO\VLV 
7KH�GDWD�DQDO\VHV�LQ�WKLV�VWXG\�ZHUH�SHUIRUPHG�
ZLWK�D�UDQJH�RI�SUHVHQWDWLRQ�WRROV�DQG�VWDWLVWLFDO�
PHWKRGV�� )LUVW�� JUDSKLFDO� SURFHGXUHV� LQFOXGLQJ�
FOXVWHUHG�DQG�VWDFNHG�EDU�FKDUWV�ZHUH�HPSOR\HG�
WR� H[SORUH� SDWWHUQV� LQ� WKH� UHVSRQVHV� RI� VXUYH\�
SDUWLFLSDQWV�� 
 
6WDWLVWLFDO� WHVW� RI� SURSRUWLRQ� ZDV� DOVR� XVHG� WR�
GHWHUPLQH� ZKHWKHU� WKH� SURSRUWLRQ� RI� SDUWLFL�
SDQWV� ZKR� ZHUH� XWLOL]LQJ� H-OHDUQLQJ� LQ� WKHLU�
WHDFKLQJ� DQG� OHDUQLQJ� DFWLYLWLHV� GLIIHU� VLJQLIL�
FDQWO\� IURP� ����� )XUWKHUPRUH�� FRXQW� UHJUHV�
VLRQ� DQDO\VHV�ZHUH� HPSOR\HG� WR� GHWHUPLQH� WKH�
VLPXOWDQHRXV� HIIHFW� WKDW� FROOHJH� RI� VWXG\� DQG�
OHYHO� RI� VWXG\� KDYH� RQ� WKH� XVH� RI� H-OHDUQLQJ��
6SHFLILFDOO\��WKH�3RLVVRQ�5HJUHVVLRQ�0RGHO�DQG�
WKH�1HJDWLYH�%LQRPLDO�5HJUHVVLRQ�0RGHO�ZHUH�
HPSOR\HG�� :KHQ� DSSO\LQJ� WKHVH� PRGHOV�� GDWD�
ZDV�ILUVW�DJJUHJDWHG�LQWR�FRXQWV�DW�WKH�OHYHOV�RI�
FROOHJH�DQG�\HDU�RI�VWXG\�EDVHG�RQ�WKH�UHVSRQV�
HV� IURP� VWXGHQWV� UHJDUGLQJ� WKH� XVH� RI� H-
OHDUQLQJ��7KH� FRXQWV� RI� XWLOL]DWLRQ�RU� H[SRVXUH�
WR�H-OHDUQLQJ�ZDV�VSHFLILHG�DV�WKH�RXWFRPH�YDUL�
DEOH�ZKLOH�FROOHJH�DQG�OHYHO�RI�VWXG\�ZHUH�WUHDW�
HG�DV�FRYDULDWHV��&ROOHJH�RI�6FLHQFH�DQG�\HDU���
XQGHUJUDGXDWH�ZHUH�XVHG�DV�FDWHJRULHV�DW�EDVH�
OLQH��UHIHUHQFH�OHYHO��IRU�WKH�FROOHJH�DQG�\HDU�RI�
VWXG\�YDULDEOHV�UHVSHFWLYHO\��7KH�3RLVVRQ�0RG�
HO� DVVXPHV� WKDW� GDWD� LV� HTXLGLVSHUVHG�
�0RXDWDVVLP�DQG�(]]DKLG���������+RZHYHU��WKH 
QHJDWLYH�ELQRPLDO�PRGHO�LV�XVHG�ZKHQ�WKH�HTXL�
GLVSHUVLRQ� DVVXPSWLRQ� LV� YLRODWHG� �=HLOHLV�� HW�
DO��� ������� 'DWD� SUHSDUDWLRQ� DQG� JUDSKLFDO�
SURFHGXUHV� ZHUH� FRPSXWDWLRQDOO\� KDQGOHG� LQ�
0V� ([FHO�� $OVR�� WKH� WHVW� RI� SURSRUWLRQV� ZDV�
SHUIRUPHG� ZLWK� 0,1,7$%� DQG� WKH� FRXQW� UH�
JUHVVLRQ�PRGHOV�ZHUH�H[HFXWHG�XVLQJ�5����� 

�%68��SKDVH�WZR�SURMHFW�IXQGHG�E\�WKH�'DQLVK�
,QWHUQDWLRQDO� 'HYHORSPHQW� $JHQF\� �'DQLGD��
ZDV� WR�VWUHQJWKHQ� WKH�UHVHDUFK�DQG�HGXFDWLRQDO�
FDSDFLWLHV� RI� XQLYHUVLWLHV� LQ� VHOHFWHG� 'DQLGD�
SULRULW\�FRXQWULHV� �'DKPV��DQG�=DNDULD���������
7KH�.1867�FKDSWHU�RI� WKH�SURMHFW� FRQVLGHUHG�
D� FURVV� VHFWLRQDO� VXUYH\� RI� ������ SDUWLFLSDQWV�
EHLQJ�VWDII�DQG�VWXGHQWV�RI�WKH�8QLYHUVLW\��7KH�
VXUYH\� ZDV� FRQGXFWHG� LQ� WKH� \HDU� ����� ZLWK�
ZHOO-VWUXFWXUHG�TXHVWLRQQDLUHV�EXLOW�IURP�D�SUR�
SRVHG� PDWUL[� �'DKPV�� DQG� =DNDULD�� ������ IRU�
PDSSLQJ� 3%/�� 7KH� VWDII� VXUYH\� SDUWLFLSDQWV�
ZHUH�HGXFDWLRQDO�PDQDJHUV��WHDFKHUV�DQG�,QIRU�
PDWLRQ� 7HFKQRORJ\� �,7�� H[SHUWV� RI� .1867���
$PRQJ� VWXGHQWV� WKH� WDUJHW� SRSXODWLRQ�ZDV�XQ�
GHUJUDGXDWHV�LQ�VHFRQG�DQG�WKLUG�\HDU��DQG�SRVW�
JUDGXDWH� VWXGHQWV� LQ� ILUVW� \HDU�� 6WXGHQWV� ZHUH�
GUDZQ� IURP� WKLUW\-WKUHH� ����� SURJUDPV� �\HDU�
WZR�DQG�\HDU�WKUHH�XQGHUJUDGXDWH�DQG�ILUVW�\HDU�
SRVWJUDGXDWH�� DFURVV� WKH� VL[� FROOHJHV� RI� WKH�
8QLYHUVLW\��7KH�&ROOHJHV�DUH�6FLHQFH��$JULFXO�
WXUH� DQG� 1DWXUDO� 5HVRXUFHV�� $UFKLWHFWXUH��
+HDOWK� DQG� $OOLHG� 6FLHQFHV�� $UWV� DQG� 6RFLDO�
6FLHQFHV�DQG�(QJLQHHULQJ��6LQFH�VRPH�&ROOHJ�
HV� KDYH� PRUH� GHSDUWPHQWV� WKDQ� RWKHUV�� SURED�
ELOLW\� –SURSRUWLRQ-WR-VL]H� VDPSOLQJ� DSSURDFK�
ZDV�XVHG�WR�VHOHFW�WKH�SURJUDPV��6WXGHQWV�ZHUH�
HQJDJHG� WKURXJK� IRFXV� JURXS� GLVFXVVLRQV� LQ�
WKHLU� YDULRXV� OHFWXUH� KDOOV� ZKHUHDV� VWDII� ZHUH�
HQJDJHG�LQGLYLGXDOO\�LQ�WKHLU�RIILFHV��7KH�SULQ�
FLSDO�VXUYH\�TXHVWLRQV�DUH�DV�IROORZV�� 
 
�� &RXOG� \RX� SOHDVH� WHOO� XV�ZKLFK� UHVRXUFHV��

ERWK�KXPDQ�DQG�LQIUDVWUXFWXUDO��WKH�XQLYHU�
VLW\�FROOHJH�GHSDUWPHQW�KDV�DW�SUHVHQW�IRU�H
-OHDUQLQJ" 

 
�� 'RHV� WKH� XQLYHUVLW\�FROOHJH�GHSDUWPHQW� LQ�

\RXU� RSLQLRQ� KDYH� VXIILFLHQW� UHVRXUFHV��
ERWK� KXPDQ� DQG� LQIUDVWUXFWXUDO�� IRU� H-
OHDUQLQJ" 
 

�� $UH� \RX� XVLQJ� H-OHDUQLQJ� LQ� DQ\� RI� \RXU�
WHDFKLQJ�DFWLYLWLHV"�,I�\HV��SOHDVH�HODERUDWH�
RQ�\RXU�H[SHULHQFHV�� 

 
�� +DYH�\RX�EHHQ�XVLQJ�RU�DUH�\RX�DW�SUHVHQW�

XVLQJ�H-OHDUQLQJ�LQ�DQ\�RI�\RXU�VWXG\�DFWLY�
LWLHV"�,I�\HV��SOHDVH�HODERUDWH�RQ�\RXU�H[SH�
ULHQFHV-� SOHDVH�� LQFOXGH� LQVWLWXWLRQDO� DQG�
WHDFKHU� VXSSRUW� IRU� VXFK� DFWLYLWLHV�� ,I� QR� 
ZRXOG�\RX�OLNH�WR�EH�DEOH�WR�KDYH�DFFHVV�WR� 
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(-OHDUQLQJ�XWLOL]DWLRQ�DQG�H[SHULHQFHV�LQ�KLJKHU�HGXFDWLRQ��� �� 

5(68/76 
7KH� FDWHJRULHV� RI� VXUYH\� SDUWLFLSDQWV� FRQVLG�
HUHG� LQ� WKLV� VWXG\� DUH� SUHVHQWHG� LQ�7DEOH� ��� ,Q�
WRWDO�� ������ SDUWLFLSDQWV� ZHUH� VXUYH\HG� IRU� WKH�
VWXG\� ZLWK� PDMRULW\� EHLQJ� VWXGHQWV� ��������
IURP� YDULRXV� FROOHJHV� RI� .1867� �7DEOH� ����
7KH�,7�H[SHUWV�ZHUH�IHZHU��RFFXS\LQJ������RI�
WKH�HQWLUH� VDPSOH��$OVR�������DQG������RI� WKH�
SDUWLFLSDQWV� ZHUH� HGXFDWLRQDO� PDQDJHUV� DQG�
WHDFKHUV�UHVSHFWLYHO\��7DEOH����� 
 
$YDLODEOH�UHVRXUFHV�IRU�(-/HDUQLQJ 
7R�HOLFLW�LQIRUPDWLRQ�UHJDUGLQJ�WKH�DYDLODEOH�H-
OHDUQLQJ� UHVRXUFHV� DW� .1867�� VXUYH\� SDUWLFL�
SDQWV�ZHUH�DVNHG�WR�LQGLFDWH�WKH�UHVRXUFHV��ERWK�
KXPDQ� DQG� LQIUDVWUXFWXUDO� WKDW� WKH� XQLYHUVLW\�
KDV� DW� SUHVHQW� IRU� H-OHDUQLQJ�� ,Q�UHVSHFW� WR� WKLV�
TXHVWLRQ� WKH� UHVSRQVHV� EHORZ� ZHUH� JLYHQ� E\�
VXUYH\�UHVSRQGHQWV�LQ�RUGHU�RI�SUHIHUHQFH� 
 
· 3URMHFWRU 

· ,&7�ODE 

· (OHFWURQLF�OLEUDU\�DQG�H-OHDUQLQJ�FHQWHU 

· :LIL�HQDEOHG�OHFWXUH�WKHDWUH 

· &RPSXWHU�ODERUDWRU\ 

· 3ULQWHUV 

· ,QWHUQHW�IDFLOLW\ 

· ,7�WHFKQLFDO�VWDII 

· /DERUDWRULHV�ZLWK�ROG�PDFKLQHV� 

· 'HVNWRS�FRPSXWHUV 

· /HFWXUHUV�ZLWK�,&7�VNLOOV 

· :RUNVKRS 

· 3XEOLF�$GGUHVV�V\VWHP 

· ,QDFFHVVLEOH�FRPSXWHUV� 

 
6XUYH\� SDUWLFLSDQWV� ZHUH� DVNHG� ZKHWKHU� WKH�
XQLYHUVLW\�KDV� VXIILFLHQW�KXPDQ�DQG� LQIUDVWUXF�
WXUDO� UHVRXUFHV� IRU� H-OHDUQLQJ�� 2QO\� IHZ� UH�
VSRQGHQWV�LQ�WKH�IRXU�SDUWLFLSDWLQJ�JURXSV�LQGL�
FDWHG�WKDW�WKH�XQLYHUVLW\�KDV�VXIILFLHQW�UHVRXUFHV�
IRU�H-OHDUQLQJ��([SOLFLWO\��D�SURSRUWLRQ�RI������
RI� WKH� ,7� H[SHUWV� UHVSRQGHG� \HV�� $PRQJ� WKH�
HGXFDWLRQDO�PDQDJHUV�� WKH�SURSRUWLRQ�RI�������
UHSRUWHG� WKDW� WKH� XQLYHUVLW\� KDV� VXIILFLHQW� UH�
VRXUFHV� IRU� H-OHDUQLQJ� ZLWK� ������ ZKR� WKLQN�
RWKHUZLVH�� &RUUHVSRQGLQJO\�� DPRQJ� WKH� WHDFK�
LQJ��������DQG�VWXGHQW���������MXVW�IHZ�ZHUH�LQ�
VXSSRUW� WKDW� WKH� XQLYHUVLW\� KDV� VXIILFLHQW� UH�
VRXUFHV� IRU� H-OHDUQLQJ�� VHH� )LJ�� ��� 7KH� SDUWLFL�
SDQWV�DOVR�UHSRUWHG�WKDW� WKH�H-OHDUQLQJ�HQYLURQ�
PHQWV�RI� WKH�XQLYHUVLW\�DUH�VXUURXQGHG�E\�VHY�
HUDO�FKDOOHQJHV�LQFOXGLQJ�IUHTXHQW�SRZHU�RXWDJ�
HV�� VPDOO� FDSDFLW\� RI� H-OLEUDU\� DQG� ,&7� ODEV��
ORZ� EDQGZLGWK� FRQQHFWLYLW\�� ORZ� PHPRU\�
VSHHG� FRPSXWHUV� DQG� ODFN� RI� FRQWHPSRUDU\�
WHFKQRORJLHV�� 
 
([WHQW�RI�XWLOL]DWLRQ�RI�(-OHDUQLQJ� 
7R� XQGHUVWDQG� WKH� H[WHQW� RI� H[SORLWDWLRQ� RI� H-
OHDUQLQJ� LQ� WKH� 8QLYHUVLW\�� VXUYH\� SDUWLFLSDQWV� 

 

7DEOH����)UHTXHQF\�GLVWULEXWLRQ�RI�VXUYH\�SDUWLFLSDQWV 

6XUYH\�3DUWLFLSDQWV )UHTXHQF\��Q� 3HUFHQW 

,7�([SHUWV �� ��� 

(GXFDWLRQDO�0DQDJHUV �� ��� 

7HDFKHUV �� ��� 

6WXGHQWV ���� ���� 

7RWDO ���� ����� 

6RXUFH��)LHOG�6XUYH\ 
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)LJ������2XWORRN�RI�VXIILFLHQW�UHVRXUFHV�IRU�H-OHDUQLQJ 

)LJ�����8WLOL]DWLRQ�RI�H-OHDUQLQJ�DPRQJ�SDUWLFLSDQWV 

ZHUH�DVNHG�WR�LQGLFDWH�ZKHWKHU�WKH\�KDYH�EHHQ�
H[SRVHG�WR�RU�XWLOL]HG�H-OHDUQLQJ�LQ�WKHLU�WHDFK�
LQJ� DQG� OHDUQLQJ� DFWLYLWLHV�� 7KLV� TXHVWLRQ� ZDV�
OLPLWHG� WR� WKH� ,7� H[SHUWV�� WHDFKLQJ� DQG� 
VWXGHQW� SDUWLFLSDQWV�� $PRQJ� WKH� ,7� H[SHUWV��
������ UHVSRQGHG� WKDW� WKH\� HPSOR\� H-OHDUQLQJ�� 

LQ�WKHLU�WHDFKLQJ�DQG�OHDUQLQJ�DFWLYLWLHV��)LJ����� 
 
:LWK�D�FRUUHVSRQGLQJ�S-YDOXH�RI�������JLYHQ�E\�
7DEOH����WKH�SURSRUWLRQ�RI�,7�H[SHUWV�ZKR�PDNH� 
XVH�RI�H-OHDUQLQJ�LQ�WKHLU�WHDFKLQJ�DQG�OHDUQLQJ 
DFWLYLWLHV� LV� QRW� VLJQLILFDQWO\� GLIIHUHQW� IURP��� 
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(-OHDUQLQJ�XWLOL]DWLRQ�DQG�H[SHULHQFHV�LQ�KLJKHU�HGXFDWLRQ��� �� 

�������1RQHWKHOHVV��DPRQJ�WKH�WHDFKLQJ�SDUWLF�
LSDQWV��D�VLJQLILFDQW�SURSRUWLRQ��VDPSOH�SURSRU�
WLRQ �������S-YDOXH ��������PRUH� WKDQ�������
LQGLFDWHG� WKDW� WKH\� H[SORLW� H-OHDUQLQJ� LQ� WKHLU�
WHDFKLQJ�DQG� OHDUQLQJ�DFWLYLWLHV��2Q� WKH�ZKROH��
������RI�WKH�VWXGHQW�SDUWLFLSDQWV�LQGLFDWHG�WKDW�
WKH\� XVH� H-OHDUQLQJ�� 7KH� SDUWLFLSDQWV� SURYLGHG�
WKH�IROORZLQJ�DV�VRPH�RI�WKHLU�H[SHULHQFHV�RI�H-
OHDUQLQJ�ZLWKLQ�WKH�XQLYHUVLW\��� 
� 
· 8VLQJ� SURMHFWRUV� IRU� SURMHFWLQJ� OHFWXUHV��

DVVLJQPHQW�� SURMHFW� DQG� VHPLQDU� SUHVHQWD�
WLRQV 

 
· 3XEOLF�DGGUHVV�V\VWHP�IRU�OHFWXUH�GHOLYHU\ 

· 8VLQJ� ODSWRSV� DQG� SHUVRQDO� FRPSXWHUV� WR�
UHDG� 

 
· 6XEPLVVLRQ�RI�DVVLJQPHQWV�YLD�HPDLOV� 

· 'HOLYHU\� RI� FRXUVH� PDWHULDOV� WKURXJK�
HPDLOV 

· 7\SLQJ�DQG�SULQWLQJ�RI�DVVLJQPHQWV 

· 6HDUFKLQJ� DQG� GRZQORDGLQJ� UHVHDUFK� DUWL�
FOHV��ERRNV�DQG�RWKHU�LQIRUPDWLYH�PDWHULDOV�
RQOLQH� 

 
· 'RZQORDGLQJ�YLGHR�OHFWXUHV�RQOLQH 

7KH�WHDFKLQJ�SDUWLFLSDQWV�UHSRUWHG�WKDW�WKH\�XVH�
SXEOLF�DGGUHVV�V\VWHP�ZKHQ�WHDFKLQJ�ODUJH�FODV�
VHV�� �7KH�XVH�RI�SURMHFWRUV� LQ� WHDFKLQJ�ZDV� UH�
SRUWHG� WR� EH� IUHTXHQW� DQG� PRVWO\� FRPELQHG�
ZLWK� WKH� XWLOL]DWLRQ� RI� ZULWLQJ� RQ� WKH� PDUNHU�
ERDUGV�� 0RUHRYHU�� DVVLJQPHQWV�� SURMHFWV� DQG� 
VHPLQDU� SUHVHQWDWLRQV� WKURXJK� WKH� XVH� RI 
SURMHFWRUV�DUH�FRPPRQ�SUDFWLFHV��7KH� WHDFKLQJ�� 

SDUWLFLSDQWV� HODERUDWHG� WKDW� WKH� GHOLYHU\� RI�
FRXUVH� PDWHULDOV� YLD� HPDLOV� UDUHO\� RFFXUV� DQG�
PRVWO\�GRHV�QRW�HQJDJH�HQWLUH�FODVV�H[FHSW� WKH�
WHDFKHU� DQG� FRXUVH��FODVV� UHSUHVHQWDWLYHV�� 7KLV�
LV� VXEVHTXHQWO\� IROORZHG� E\� WKH� FODVV� UHSUH�
VHQWDWLYH�GHOLYHULQJ�WKH�PDWHULDOV�WR�WKHLU�PDWHV��
:KHUH� LW� LQYROYHV�DOO�VWXGHQWV�� WKH�FODVV�XVHV�D�
FRPPRQ� HPDLO�� +RZHYHU�� RQOLQH� GHOLYHU\� DQG�
VXEPLVVLRQ�RI� DVVLJQPHQWV� WKURXJK� HPDLOV� DUH�
YHU\�FRPPRQ��7KH�,7�DQG�WHDFKLQJ�SDUWLFLSDQWV�
GHWDLOHG� WKDW� WKH\� FROODERUDWH� ZLWK� WKHLU� SHHUV�
ZLWKLQ� DQG� RXWVLGH� WKH� XQLYHUVLW\� WKURXJK�
HPDLOV�� 7KH� ,7� H[SHUWV� LQGLFDWHG� WKDW� WKH� H-
OLEUDU\� SURYLGH� DFFHVV� WR� RQOLQH� MRXUQDOV� DQG�
ERRNV� DQG� LW� FDQ� EH� DFFHVVHG� E\� VWXGHQWV� DQG�
VWDII�RQ�LQGLYLGXDO�DQG�JURXS�EDVLV��7KH�WHDFKHU�
DQG�VWXGHQW�SDUWLFLSDQWV�FRQILUPHG�WKDW�WKH\�XVH�
WKH� H-OLEUDU\�� ZKLOH� D� IHZ� UHSRUWHG� WKDW� WKH\�
UDUHO\� XVH� WKH� IDFLOLW\�� 7KH� VWXGHQWV� QRWHG� WKDW�
WKH\� XVXDOO\� GRZQORDG� DQG� XVH� RQOLQH� YLGHR�
OHFWXUHV� WR� FRPSOHPHQW� WKH� QRWHV� WKH\� WDNH� LQ�
FODVV�� 0RUHRYHU�� GRZQORDGLQJ� DQG� UHDGLQJ�
IURP� SRUWDEOH� GRFXPHQW� IRUPDW� �3')��� DQG�
0LFURVRIW�WHFKQRORJLHV�PRVWO\�ZRUG�GRFXPHQWV�
DQG�SRZHU�SRLQWV�ZHUH�IUHTXHQW��� 
 
,Q�VSLWH�RI�WKHVH��WKH�H-OHDUQLQJ�HQYLURQPHQW�RI�
WKH� XQLYHUVLW\� LV� IDFLQJ� VRPH� FKDOOHQJHV�� $V�
RXWOLQHG�E\�WKH�WHDFKHU�DQG�VWXGHQW�SDUWLFLSDQWV�
VXFK�FKDOOHQJHV�LQFOXGH�� 
 
7HDFKHU�DQG�VWDII�SDUWLFLSDQWV�� 
· (UUDWLF�SRZHU�VXSSO\� 

� 
· /LPLWHG� DFFHVV� WR� LQWHUQHW� DQG� H-VWXG\�

VSDFH 
 
· ,QIUHTXHQW� H-OHDUQLQJ� WUDLQLQJ�� ZRUNVKRS�

IRU�VWXGHQWV�DQG�WHDFKLQJ�VWDII 

7DEOH����7HVW�RI�3URSRUWLRQ�RI�H-/HDUQLQJ�XWLOL]DWLRQ�DPRQJ�SDUWLFLSDQWV�� 

 

S-YDOXH�EDVHG�RQ�RQH-WDLOHG�WHVW 

6XUYH\�3DUWLFLSDQWV 6DPSOH�3URSRUWLRQ���� ����&RQILGHQFH�,QWHUYDO 3-9DOXH 

,7�([SHUWV ���� ���� ���� ����� 
7HDFKHUV ���� ���� ���� ����� 
6WXGHQWV ���� ���� ���� ����� 
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/DPSWH\�HW�DO� �� 

· $EVHQFH�RI�VRPH�FRQWHPSRUDU\�H-OHDUQLQJ�
WRROV� DQG� WHFKQRORJLHV� VXFK� DV� LQWHUDFWLYH�
ZKLWHERDUGV��YLGHR�DQG�DXGLR�FRQIHUHQFLQJ�
SODWIRUPV�� 
 

7KH� WHDFKHU�DQG�VWXGHQW�SDUWLFLSDQWV�VXJJHVWHG�
WKDW�WKH\�ZRXOG�OLNH�WR�KDYH�DFFHVV�WR�ZHOO�HQ�
KDQFHG� H-OHDUQLQJ� SODWIRUPV� DQG� RWKHU� H-
OHDUQLQJ� RSSRUWXQLWLHV� ZKLFK� DUH� QRW� SUHVHQWO\�
DYDLODEOH�ZLWKLQ�WKH�8QLYHUVLW\��VXFK�DV�� 
 
6WXGHQW�SDUWLFLSDQWV� 
 
· &UHDWH� D� EORJ� IRU� LQIRUPDWLRQ� DQG� D� SODW�

IRUP�WR�PHHW�OHFWXUHUV�RQOLQH 
 
· /HFWXUHUV�WHDFKHUV� SUHSDUH� YLGHR� OHFWXUHV�

DQG�PDGH�DYDLODEOH�WR�VWXGHQWV 
 
· ,PSURYH� LQWHUQHW� FRQQHFWLRQV� DQG�PDNH� LW�

DFFHVVLEOH�HYHU\ZKHUH 
 
· ([WHQG� IUHH� LQWHUQHW� FRQQHFWLYLW\� WR� VWX�

GHQWV�UHVLGLQJ�RII�FDPSXV 
 
· 3URYLGH� HOHFWULF� SODQWV� WR� VXSSO\� FRQVWDQW� 

�����HOHFWULFLW\ 
 
· 5HQRYDWH�DOO� FROOHJH�DQG�GHSDUWPHQW�FRP�

SXWHU� ODEV�� VWRFNLQJ� WKHP� ZLWK� ZRUNLQJ�
FRPSXWHUV� 

 
· 0DNH�FRXUVH�RXWOLQHV�DYDLODEOH� WR�VWXGHQWV�

RQOLQH 
 
7HDFKHU�SDUWLFLSDQWV�� 
 
· &UHDWH��YLUWXDO�FODVVURRPV 
 
· 3URYLGH� HOHFWULF� SODQWV� WR� VXSSO\� FRQVWDQW�

HOHFWULFLW\ 
 
· 3URYLGH�VXSSO\�GLDJUDP�DQVZHU�VLPXODWRUV 
 
· 7UDLQ�OHFWXUHUV�WHDFKHUV�RQ�H-OHDUQLQJ 
 
· 3URYLGH�HOHFWURQLF�GLVWDQFH�OHDUQLQJ 

· &UHDWH� PRUH� FHQWUHV� IXUQLVKHG� ZLWK� FRP�
SXWHUV� DQG� IDVW� LQWHUQHW� DFFHVV� WKDW� FDQ� EH�
DFFHVVLEOH�WR�VWXGHQWV�� 

)LJ�����)UHTXHQF\�GLVWULEXWLRQ�RI�VWXGHQW�SDUWLFLSDQWV�VWUDWLILHG�E\�&ROOHJH�DQG�OHYHO�RI�VWXG\�
�1�GHQRWHV�WKH�QXPEHU�RI�VWXGHQWV�IURP�HDFK�&ROOHJH� 
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�(-OHDUQLQJ�XWLOL]DWLRQ�DQG�H[SHULHQFHV�LQ�KLJKHU�HGXFDWLRQ��� �� 

0DMRULW\� RI� WKHVH� SDUWLFLSDQWV� �)LJ���� ZHUH�
IURP� &ROOHJH� RI� +HDOWK� DQG� $OOLHG� 6FLHQFH�
�1 ����� ������ IROORZHG� E\� &ROOHJH� RI� $UWV�
�1 ����� �������� &ROOHJH� RI� (QJLQHHULQJ� KDG�
WKH� ORZHVW� VDPSOH� �1-���� ������� ,Q� HDFK� FRO�
OHJH� PRVW� RI� WKH� VWXGHQWV� ZHUH� GUDZQ� IURP�
OHYHO� ���� H[FHSWV� &ROOHJH� RI� 6FLHQFH�� ZKHUH�
PDMRULW\�RI�WKHP�ZHUH�FKRVHQ�IURP�OHYHO����� 
 
)URP� )LJ�� ��� XWLOL]DWLRQ� LV� H[WUHPHO\� KLJK� LQ�
VWXGHQWV�IURP�&ROOHJH�RI�$JULFXOWXUH��IROORZHG�
E\� &ROOHJH� RI� (QJLQHHULQJ�� 7KHVH� SDUWLFLSDQWV�
ZHUH�ODUJHO\�OHYHO�����VWXGHQWV�IURP�DOO�FROOHJ�
HV��7KH�ILJXUHV�VHHP�WR�VXJJHVW�WKDW�FROOHJH�DQG�
OHYHO�RI� VWXG\�DUH�JRRG�FDQGLGDWHV� IRU�SUHGLFW�
LQJ� WKH� QXPEHU� RI� VWXGHQWV� ZKR� XWLOL]H� H-
OHDUQLQJ� ZLWKLQ� WKH� 8QLYHUVLW\�� 0RUHRYHU�� WKH�
LQWHUDFWLRQ�EHWZHHQ� FROOHJH� DQG� OHYHO� RI� VWXG\�
FRXOG� EH� D� XVHIXO� YDULDEOH� DFFRXQWLQJ� IRU� WKH�
XVH� RI� H-OHDUQLQJ� DPRQJ� VWXGHQWV�� 1HJDWLYH�
%LQRPLDO� �1%�� UHJUHVVLRQ� DQDO\VLV� ZHUH� SHU�
IRUPHG� WR� DVVHVV� WKH� DVVXPSWLRQ� WKDW� WKH� FRO�
OHJH�DQG�OHYHO�RI�VWXG\�DV�ZHOO�DV�WKHLU�LQWHUDF�
WLRQV� DUH� SUHGLFWRUV� RI� WKH� QXPEHU� RI� VWXGHQWV�
ZKR�XWLOL]H�H-OHDUQLQJ�ZLWKLQ�WKH�8QLYHUVLW\�� 
 
7DEOH���VKRZV�WKH�ILW�VWDWLVWLFV�RI�WKHVH�PRGHOV� 
&RQVLGHULQJ� WKH� 3RLVVRQ�0RGHO� WKH� GLVSHUVLRQ�
SDUDPHWHU� LV� ODUJHU� WKDQ� ��� 7KLV� GHSLFWV� WKH�
SUHVHQFH� RI� RYHU-GLVSHUVLRQ� LQ� WKH� GDWD� KHQFH�� 

VXJJHVWLQJ� WKDW� WKH� 3RLVVRQ� PRGHO� LV� LQDSSUR�
SULDWH��+RZHYHU��ZLWKLQ�WKH�FRQWH[W�RI�WKH�QHJD�
WLYH� ELQRPLDO� PRGHO�� WKH� GLVSHUVLRQ� SDUDPHWHU�
LV� DSSUR[LPDWHO\� ��� LQGLFDWLQJ� WKDW� WKLV� PRGHO�
SURYLGHV�DQ�DGHTXDWH� ILW�IRU�WKH�GDWD��,QFOXVLRQ�
RI�WKH�LQWHUDFWLRQ�WHUP�WR�WKH�QHJDWLYH�ELQRPLDO�
PRGHO�H[WHQVLYHO\�GHIODWHG�WKH�GHJUHHV�RI�IUHH�
GRP� IRU� WKH� UHVLGXDO� GHYLDQFH� WR� ]HUR� GXH� WR�
SUREOHPV�RI�RYHU-ILWWLQJ��&RPSDULQJ�WKH�PRGHOV�
EDVHG� RQ� WKH� YDOXHV� RI� WKH� $NDLNH¶V� ,QIRU�
PDWLRQ� &ULWHULRQ� �$,&�� WKH� QHJDWLYH� ELQRPLDO�
PRGHO� ZLWK� LQWHUDFWLRQ� WHUP� DSSHDUHG� WR� EH�
PXFK� UHOHYDQW�� +RZHYHU�� WKLV� PRGHO� KDV� EHHQ�
OLQNHG� WR� RYHU-ILWWLQJ�� WKHUHIRUH� PDNLQJ� QHJD�
WLYH� ELQRPLDO� PRGHO� ZLWKRXW� WKH� LQWHUDFWLRQ�
WHUP� PRUH� UHOLDEOH�� ,Q� WKH� DQDO\VHV� SUHVHQWHG�
EHORZ�� WKH� QHJDWLYH� ELQRPLDO� VSHFLILFDWLRQ�
ZLWKRXW� LQWHUDFWLRQ� WHUP� ZDV� XVHG� �7DEOH� ����
)RU�WKH�IDFWRUV��FROOHJH�DQG�OHYHO�RI�VWXG\��&RO�
OHJH�RI�6FLHQFH�DQG�OHYHO�����ZHUH�XVHG�DV�WKH�
UHIHUHQFH�FDWHJRULHV�UHVSHFWLYHO\� 
 
:KHQ�FRQWUROOLQJ�IRU�OHYHO�RI�VWXG\��&ROOHJH�RI�
$JULFXOWXUH� UHFRUGHG� WKH� KLJKHVW� UDWH� RI� H-
OHDUQLQJ� XWLOL]DWLRQ� �55 ������ ���� &, ����-
�������FRPSDUHG�ZLWK�&ROOHJH�RI�6FLHQFH���6SH�
FLILFDOO\��VWXGHQW�SDUWLFLSDQWV�RI�&ROOHJH�RI�$J�
ULFXOWXUH�XWLOL]H�H-OHDUQLQJ�LQ�WKHLU�VWXG\�������
PRUH�WKDQ�VWXGHQWV�RI�&ROOHJH�RI�6FLHQFH��$OVR��
VWXGHQW� SDUWLFLSDQWV� RI� &ROOHJH� RI� (QJLQHHULQJ� 

)LJ�����3URSRUWLRQ�RI�VWXGHQWV�XWLOL]LQJ�H-OHDUQLQJ�JURXSHG�E\�&ROOHJH�DQG�OHYHO�RI�VWXG\� 
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�5HIHUHQFH�FDWHJRULHV��&ROOHJH�RI�6FLHQFH��/HYHO����� 

7DEOH����)LW�VWDWLVWLFV�RI�SRLVVRQ�DQG�1%�PRGHOV�IRU�WKH�QXPEHU��RI�VWXGHQWV�XVLQJ�H-OHDUQLQJ 

 6WDWLVWLFV 3RLVVRQ�PRGHO 1HJDWLYH�%LQRPLDO 
0RGHO 

1HJDWLYH�%LQRPLDO 
0RGHO�ZLWK�,QWHUDFWLRQ�WHUP 

5HVLGXDO�'HYLDQFH ����� ����� ���� 
') �� �� � 
'LVSHUVLRQ�SDUDPHWHU�
�5HVLGXDO�GHY��')� 

���� ����   

$,& ����� ����� ��� 

7DEOH����1HJDWLYH�ELQRPLDO�UHJUHVVLRQ�HVWLPDWHV�RI�UDWH�UDWLRV�IRU�XWLOL]DWLRQ�RI�H-OHDUQLQJ 

 

9DULDEOHV 5DWH�5DWLRV�
�55� 

6WDQGDUG 
(UURU 

=�YDOXH ����&,�IRU�5DWLR�
5DWH 

S-YDOXH 

,QWHUFHSW ������ ���� ���� ����� ���� �����


 
&ROOHJH�RI�6FLHQFH             
&ROOHJH�RI�$UFKLWHFWXUH ���� ���� -���� ���� ���� �����
 
&ROOHJH�RI�$JULFXOWXUH ���� ���� -���� ���� ���� ����� 
&ROOHJH�RI�(QJLQHHULQJ ���� ���� ���� ���� ���� ����� 
&ROOHJH�RI�+HDOWK�DQG�
$OOLHG�6FLHQFHV 

���� ���� -���� ���� ���� �����

 

&ROOHJH�RI�$UWV ���� ���� -���� ���� ���� ����� 
/HYHO����             
/HYHO���� ���� ���� -���� ���� ���� �����
 
3RVWJUDGXDWH ���� ���� -���� ���� ���� �����


 

ZKR�XVH�H-OHDUQLQJ�ZHUH�����PRUH� WKDQ� WKRVH�
RI� &ROOHJH� RI� 6FLHQFH�� +RZHYHU�� H[SORLWDWLRQ�
E\�VWXGHQWV�RI�&ROOHJH�RI�$UFKLWHFWXUH�ZDV�ORZ��
���� OHVV� WKDQ� VWXGHQWV� RI� &ROOHJH� RI� 6FLHQFH��
&ROOHJH� RI� $UWV� �55 ������� DQG� &ROOHJH� RI�
+HDOWK� DQG�$OOLHG�6FLHQFHV� �55 ������ UHFRUG�
HG� IHZHU� QXPEHU� RI� VWXGHQWV� ZKR� XWLOL]H� H-
OHDUQLQJ�� &ROOHJH� RI� $UFKLWHFWXUH� �S-
YDOXH �������DQG�&ROOHJH�RI�+HDOWK�DQG�$OOLHG�
6FLHQFHV� �S-YDOXH ������� ZHUH� VWDWLVWLFDOO\�
VLJQLILFDQW� 
 
&RPSDUHG� WR� OHYHO� ����� WKH� UDWH� RI� H-OHDUQLQJ�
H[SORLWDWLRQ�DPRQJ�OHYHO�����VWXGHQWV�DQG�SRVW�
JUDGXDWH� VWXGHQWV�ZHUH� ORZ�ZKHQ� WKH�HIIHFW�RI�
WKH�&ROOHJH�IDFWRU�ZDV�FRQWUROOHG��7KH�UDWH�RI�H
-OHDUQLQJ� XWLOL]DWLRQ� DPRQJ� OHYHO� ���� VWXGHQW�

SDUWLFLSDQWV�ZDV�����OHVV� WKDQ� OHYHO������7KH�
SRVWJUDGXDWH�VWXGHQW�SDUWLFLSDQWV�ZKR�LQWHJUDW�
HG� H-OHDUQLQJ� LQWR� WKHLU� VWXG\� ZHUH� ���� OHVV�
WKDQ�VWXGHQWV�ZKR�XVH�H-OHDUQLQJ�LQ�OHYHO������
%RWK� OHYHO� ���� DQG� SRVWJUDGXDWH� OHYHO� ZHUH�
VLJQLILFDQWO\� DVVRFLDWHG� ZLWK� ORZ� UDWH� RI� H-
OHDUQLQJ�XWLOL]DWLRQ�� 
 
',6&866,21 
7KH� SUHVHQW� VWXG\� H[DPLQHG� LVVXHV� VXUURXQG�
LQJ�H-OHDUQLQJ�� IRFXVLQJ�RQ�XWLOL]DWLRQ�DQG�H[�
SHULHQFHV�DPRQJ� WHDFKHUV�� ,7�H[SHUWV�DQG�VWX�
GHQWV� RI�.1867� LQ�*KDQD��7KH� VWXG\� IXUWKHU�
LQYHVWLJDWHG� WKH�DYDLODEOH�H-OHDUQLQJ� UHVRXUFHV�
DQG�QHHGV�FRQFHUQLQJ�H-OHDUQLQJ�LQIUDVWUXFWXUH��
$�FURVV�VHFWLRQDO�VXUYH\�GDWD�IURP�WKH�.1867
-EDVHG� %68� SKDVH� WZR� SURMHFW� ZDV� XVHG� IRU 
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(-OHDUQLQJ�XWLOL]DWLRQ�DQG�H[SHULHQFHV�LQ�KLJKHU�HGXFDWLRQ��� �� 

SRSXODWLRQ�RI�WKH�,7�VWDII�WKH�H[SORLWDWLRQ�RI�H-
OHDUQLQJ� LV� QRW� VLJQLILFDQWO\� PRUH� WKDQ� ������
8WLOL]DWLRQ� DPRQJ� VWXGHQWV� IURP� &ROOHJH� RI�
$JULFXOWXUH� ZDV� ���� PRUH� WKDQ� WKRVH� IURP�
&ROOHJH� RI� 6FLHQFH�� 6LPLODUO\�� WKH� UDWH� RI� H[�
SORLWDWLRQ� RI� H-OHDUQLQJ� DPRQJ� VWXGHQW� SDUWLFL�
SDQWV�RI�&ROOHJH�RI�(QJLQHHULQJ�ZDV�����PRUH�
WKDQ�VWXGHQWV� IURP�&ROOHJH�RI�6FLHQFH��2Q� WKH� 
RWKHU� KDQG�� XWLOL]DWLRQ� DPRQJ� VWXGHQWV� IURP�
&ROOHJH�RI�$UFKLWHFWXUH��&ROOHJH�RI�+HDOWK�DQG�
$OOLHG�6FLHQFHV��DQG�&ROOHJH�RI�$UWV�ZHUH������
����� DQG� ���� UHVSHFWLYHO\� OHVV� WKDQ� WKDW� RI�
&ROOHJH� RI� 6FLHQFH��7KH� UDWH� RI� XWLOL]DWLRQ� GH�
FOLQHG� ZLWK� LQFUHDVLQJ� OHYHO� RI� VWXG\�� 7KXV��
ZKHQ� FRPSDUHG� WR� OHYHO� ����� WKH� UDWH� RI� H-
OHDUQLQJ� XWLOL]DWLRQ� DPRQJ� OHYHO� ���� DQG� SRVW�
JUDGXDWH�VWXGHQWV�ZHUH�ORZ��6SHFLILF�H-OHDUQLQJ� 
H[SHULHQFHV� RXWOLQHG� E\� SDUWLFLSDQWV� LQFOXGH��
XVH�RI�SURMHFWRUV�LQ�WHDFKLQJ��SURMHFWLQJ�DVVLJQ�
PHQWV�� SURMHFWV�WKHVHV� DQG� VHPLQDU� SUHVHQWD�
WLRQV�� SXEOLF� DGGUHVV� V\VWHP� IRU� OHFWXUH� GHOLY�
HU\��XVH�RI� ODSWRSV�DQG�SHUVRQDO�FRPSXWHUV� IRU�
UHDGLQJ�� DQG� VXEPLVVLRQ� RI� DVVLJQPHQWV� DQG�
FRXUVH�PDWHULDOV�WKURXJK�HPDLOV��2WKHUV�LQFOXGH�
W\SLQJ� DQG� SULQWLQJ� RI� DVVLJQPHQWV�� VHDUFKLQJ�
DQG� GRZQORDGLQJ� UHVHDUFK� DUWLFOHV�� ERRNV� DQG�
RWKHU� LQIRUPDWLYH� PDWHULDOV� RQOLQH�� DQG� GRZQ�
ORDGLQJ�YLGHR�OHFWXUHV�RQOLQH�� 
 
&21&/86,21 
.1867� KDV� ERWK� KXPDQ� DQG� LQIUDVWUXFWXUDO�
UHVRXUFHV� IRU� H-OHDUQLQJ��7KH� H[WHQW� RI� XWLOL]D�
WLRQ� ZDV� KLJK� LQ� WKH� SDUWLFLSDQWV�� 8WLOL]DWLRQ�
DPRQJ� VWXGHQWV� YDULHG� DFURVV� &ROOHJHV� DQG�
OHYHO�RI�VWXG\��7KH�H-OHDUQLQJ�H[SHULHQFH�RI�WKH�
XQLYHUVLW\� ODUJHO\� LQYROYHV� WKH� XVH� RI� SK\VLFDO�
WRROV� LQFOXGLQJ� SURMHFWRUV� DQG� SXEOLF-DGGUHVV�
V\VWHPV�LQ�WHDFKLQJ�DQG�OHDUQLQJ�DFWLYLWLHV��$O�
VR�WKH�XVH�RI�LQWHUQHW�WRROV�VXFK�DV�GRZQORDGHU�
IRU� GRZQORDGLQJ� ERRNV�� UHVHDUFK� SDSHUV� DQG�
YLGHR� OHFWXUHV� DUH� IUHTXHQW� DFWLYLWLHV� DPRQJ�
VWXGHQWV��7KLV�VWXG\�JLYHV�WKH�SUHVHQW�SLFWXUH�RI�
WKH� H[WHQW� RI� DFFHSWDQFH�� XVDJH� DQG� KRZ� H-
OHDUQLQJ� SODWIRUPV� DUH� DSSOLHG� LQ� WHDFKLQJ� DQG�
OHDUQLQJ�DFWLYLWLHV�ZLWKLQ�.1867��� 
 
5()(5(1&(6 
$J\HNXP��.�$�3��� 7FKDR�� (�7�� DQG�$IIXP�� (��
�������� 4XDOLW\� RI� 6HUYLFH� (YDOXDWLRQ� RI� D�
'HSOR\HG� �*� 'DWD� 1HWZRUN� IRU� D� &DPSXV�
ZLGH�H-/HDUQLQJ�3ODWIRUP��,QWHUQDWLRQDO�-RXU�
QDO�RI�&RPSXWHU�$SSOLFDWLRQV�����������-��� 

WKH�DQDO\VLV��7KH�UHVXOWV�VKRZ�WKDW�.1867�KDV�
ERWK�KXPDQ�DQG�LQIUDVWUXFWXUDO�UHVRXUFHV�IRU�H-
OHDUQLQJ��7KHVH� UHVRXUFHV� LQFOXGH�/&'��SXEOLF�
DGGUHVV� V\VWHP�� ,&7� ODE�� H-OLEUDU\�� H-OHDUQLQJ�
FHQWHU��:L-)L�HQDEOHG�OHFWXUH�WKHDWUHV��SULQWHUV��
OHFWXUHUV� ZLWK� ,&7� VNLOOV�� LQWHUQHW� IDFLOLWLHV�� ,7�
WHFKQLFDO� VWDII�� GHVNWRS� FRPSXWHUV�� ZRUNVKRS��
DQG� SURMHFWRUV�� 7KHVH� UHVXOWV� FRPSOHPHQW� WKH�
H[LVWLQJ�VWXGLHV�RQ�WKH�H-OHDUQLQJ�HQYLURQPHQWV�
RI�.1867��$J\HNXP��HW�DO���������0DUIR�DQG�
2NLQH��������� 
 
1RQHWKHOHVV�� RXU� ILQGLQJV� LQGLFDWH� WKDW� D� SUR�
SRUWLRQ� RI� WKH� LQIUDVWUXFWXUDO� UHVRXUFHV� ZDV�
RXWGDWHG�DQG�LQDFFHVVLEOH��FLWLQJ�ORZ�EDQGZLGWK�
FRQQHFWLYLW\��IUHTXHQW�SRZHU�RXWDJHV��ROG�IDVK�
LRQHG� DQG� ORZ� PHPRU\� VSHHG� FRPSXWHUV� DQG�
VPDOO�FDSDFLW\�RI�H-OLEUDU\�DQG�,&7�ODEV��7KHVH�
UHVXOWV� DUH� FRQVLVWHQW� ZLWK� WKH� JURZLQJ� OLWHUD�
WXUH� RQ� WKH� FKDOOHQJHV� SHUWDLQLQJ� WR� WKH� DGRS�
WLRQ�DQG�JURZWK�RI�H-OHDUQLQJ� LQ�KLJKHU�HGXFD�
WLRQ� LQVWLWXWLRQV� �$O-DGZDQ�� DQG� 6PHGOH\��
������)DUHV��������5DMHVK��������+HHNV��������
'KDQDUDMDQ�� ������� )XUWKHUPRUH�� WKH� VXUYH\�
SDUWLFLSDWLQJ� JURXSV� FRKHUHQWO\� DJUHHG� WKDW� WKH�
UHVRXUFHV� SUHVHQWO\� DYDLODEOH� IRU� H-OHDUQLQJ�
ZLWKLQ� WKH� XQLYHUVLW\� DUH� LQVXIILFLHQW�� ,W� KDV�
EHHQ� IRXQG� WKDW�SRRU�RU� LQVXIILFLHQW� LQIUDVWUXF�
WXUDO�UHVRXUFHV�FDQ�OHDG�WR�GLVDJUHHDEOH�H[SHUL�
HQFHV�WKDW�FDQ�FDXVH�PRUH�GDPDJH�WKDQ�JRRG�WR�
WHDFKHUV�� VWXGHQWV� DQG� WKH� OHDUQLQJ� H[SHULHQFH�
�1DLGX�� ������� 2XU� VWXG\� WKHUHIRUH�� KLJKOLJKWV�
WKH�QHHG�WR�WDLORU�LQWHUYHQWLRQV�WR�DGGUHVV�WKHVH�
LVVXHV� WR� SUHYHQW� DQ\� VXEVHTXHQW� KDUP� WR� WKH�
OHDUQLQJ�HQYLURQPHQW�RI�WKH�XQLYHUVLW\�� 
 
:KLOH� WKH� H[WHQW� RI� XWLOL]DWLRQ� RI� H-OHDUQLQJ� LV�
ORZ� DPRQJ� XQLYHUVLW\� WHDFKHUV� ������ DQG� VWX�
GHQWV�������LQ�.HQ\D��0DNRNKD��DQG�0XWLV\D��
�������RQ�WKH�FRQWUDU\��ZH�IRXQG�WKDW�XWLOL]DWLRQ�
LV�KLJK�DPRQJ�VWXGHQW�������������&,�������-
������� S-YDOXH�� �������� DQG� WHDFKLQJ� ��������
����&,�������-�������S-YDOXH �������SDUWLFL�
SDQWV� RI� RXU� VWXG\�� 7KH� UDWH� RI� XWLOL]DWLRQ�
DPRQJ� ,7� H[SHUWV� ZDV� ������ ����� &,�� ����-
������S-YDOXH ��������7KH�XVH�RI�VWDWLVWLFDO�WHVW�
RI� SURSRUWLRQV� PDNH� LW� SRVVLEOH� WR� JHQHUDOL]H�
WKHVH� UHVXOWV� WR� WKH� WHDFKLQJ�� ,7� VWDII� DQG� VWX�
GHQW� SRSXODWLRQ� RI� WKH� XQLYHUVLW\�� 7KXV�� WKH�
UHVXOWV�SURYLGH�HYLGHQFH�WKDW�PRUH�WKDW�����RI�
WKH�WHDFKLQJ�DQG�VWXGHQW�SRSXODWLRQ�RI�WKH�XQL�
YHUVLW\�XVH�H-OHDUQLQJ��1RQHWKHOHVV�� DPRQJ� WKH� 
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$O-DGZDQ��$�� DQG�6PHGOH\�� -�� � �������� ,PSOH�
PHQWLQJ� H-OHDUQLQJ� LQ� WKH� -RUGDQLDQ� +LJKHU�
(GXFDWLRQ� 6\VWHP�� )DFWRUV� DIIHFWLQJ� LPSDFW��
,QWHUQDWLRQDO� -RXUQDO� RI� (GXFDWLRQ� DQG� 'H�
YHORSPHQW� XVLQJ� ,QIRUPDWLRQ� DQG�&RPPXQL�
FDWLRQ�7HFKQRORJ\����������-���� 

 
$O-6KERXO�� 0��� 5DEDEDK�� 2��� $O-6DLGHK�� 0���
%HWDZL��,��DQG�-DEEDU��6����������$�9LVLRQ�WR�
,PSURYH� (-/HDUQLQJ� DW� 7KH� 8QLYHUVLW\� RI�
-RUGDQ��:RUOG� $SSOLHG� 6FLHQFHV� -RXUQDO�� ��
��������-���� 

 
$QEHUELU�� 7�� �������� 6XUYH\� RI� WKH� 8VH� RI� H-
/HDUQLQJ� LQ� +LJKHU� (GXFDWLRQ� LQ� (WKLRSLD��
5HWULHYHG� RQ� ����������� IURP� KWWSV���
ELW�O\��ZZHRTP�� 

 
$QGHUVVRQ��$��DQG�*U|QOXQG��c����������$�FRQ�
FHSWXDO�IUDPHZRUN�IRU�H/HDUQLQJ�LQ�GHYHORS�
LQJ� FRXQWULHV�� $� FULWLFDO� UHYLHZ� RI� UHVHDUFK�
FKDOOHQJHV��7KH� (OHFWURQLF� -RXUQDO� RQ� ,QIRU�
PDWLRQ�6\VWHPV� LQ�'HYHORSLQJ�&RXQWULHV�� ��
�����–��� 

 
$WVXPEH��%��1���5D\PRQG��(��DQG�'XKX��(�%�(�
�������� $YDLODELOLW\� DQG� XWLOL]DWLRQ� RI� H-
OHDUQLQJ�LQIUDVWUXFWXUHV�LQ�)HGHUDO�8QLYHUVLW\�
RI�7HFKQRORJ\��0LQQD��-RXUQDO� RI�(GXFDWLRQ�
DQG�3UDFWLFH��������� 

 
'DKPV�� 0�/�� DQG� =DNDULD�� +�� �������� ,QVWLWX�
WLRQDO� &DSDFLWLHV� LQ� (-OHDUQLQJ� DQG� 3UREOHP�
%DVHG�/HDUQLQJ�DW�8QLYHUVLWLHV�DQG�8QLYHUVL�
W\�&ROOHJHV� LQ�7DQ]DQLD� DQG�*KDQD��'HSDUW�
PHQW�RI�'HYHORSPHQW�DQG�3ODQQLQJ��$DOERUJ�
8QLYHUVLW\� 

 
'KDQDUDMDQ�� *�� �������� 'LVWDQFH� (GXFDWLRQ��
3URPLVH�� 3HUIRUPDQFH� DQG� 3RWHQWLDO�� 2SHQ��
/HDUQLQJ����������-��� 

 
(OOLV��5��$���*LQQV��3��DQG�3LJJRWW��/����������(ဨ
OHDUQLQJ� LQ� KLJKHU� HGXFDWLRQ�� VRPH� NH\� DV�
SHFWV� DQG� WKHLU� UHODWLRQVKLS� WR� DSSURDFKHV� WR�
VWXG\��+LJKHU� (GXFDWLRQ� 5HVHDUFK�	�'HYHO�
RSPHQW�����������-���� 

 
)DUHV�� $�� �������� ,&7� ,QIUDVWUXFWXUH�� $SSOLFD�
WLRQV�� 6RFLHW\�� DQG� (GXFDWLRQ�� 1DLUREL��
6WUDWKPRUH�8QLYHUVLW\��5HWULHYHG������������
IURP� KWWS���FLWHVHHU[�LVW�SVX�HGX�YLHZGRF� 

���GRZQORDG"�
GRL ���������������	UHS UHS�	W\SH SGI 

� 
*KDYLIHNU��6��DQG�0DKPRRG�+����������)DFWRUV�
DIIHFWLQJ� XVH� RI� H-OHDUQLQJ� SODWIRUP�
�63H&7580�� DPRQJ�8QLYHUVLW\� VWXGHQWV� LQ�
0DOD\VLD�� (GXFDWLRQ� DQG� ,QIRUPDWLRQ� 7HFK�
QRORJLHV�������-������ 

 
�+HHNV�� 5�� �������� ,QIRUPDWLRQ� 6\VWHPV� DQG�
'HYHORSLQJ� &RXQWULHV�� )DLOXUH�� 6XFFHVV� DQG�
/RFDO� ,PSURYLVDWLRQV��7KH�,QIRUPDWLRQ�6RFL�
HW\�����������-���� 

 
+UDVWLQVNL�� 6�� �������� $V\QFKURQRXV� DQG� V\Q�
FKURQRXV� H-OHDUQLQJ��(GXFDXVH�4XDUWHUO\����
�������-��� 

 
.KDVDZQHK��0�� �������� )DFWRUV� LQIOXHQFLQJ� H-
OHDUQLQJ�XWLOL]DWLRQ�LQ�-RUGDQLDQ�8QLYHUVLWLHV-�
DFDGHPLF� VWDII� SHUVSHFWLYH��3URFHGLD-� 6RFLDO�
DQG�%HKDYLRXUDO�6FLHQFHV����������-���� 

 
.ROOHU��9���+DUYH\��6��DQG�0DJQRWWD��0����������
7HFKQRORJ\-%DVHG�/HDUQLQJ�6WUDWHJLHV�KWWS���
ZZZ�GROHWD�JRY�UHSRUWV�SDSHUV�
WEOBSDSHUBILQDO�SGI 

 
/DUVHQ�� 6�� DQG�5\WN¡QHQ��0�� �Q�G��� (-OHDUQLQJ�
$SSUDLVDO�5HSRUW��.ZDPH�1NUXPDK�8QLYHU�
VLW\� RI� 6FLHQFH� DQG� 7HFKQRORJ\�� &ROOHJH� RI�
+HDOWK� 6FLHQFHV�� *KDQD�� %XLOGLQJ� 6WURQJHU�
8QLYHUVLWLHV�LQ�'HYHORSLQJ�&RXQWULHV�� 

 
0DF.HRJK��.�0��DQG�)R[��6����������2SHQLQJ�
DFFHVV�WR�KLJKHU�HGXFDWLRQ�WR�DOO"�:KDW�PRWL�
YDWHV�DFDGHPLF�VWDII�LQ�WUDGLWLRQDO�XQLYHUVLWLHV�
WR�DGRSW�H-OHDUQLQJ" 

 
0DNRNKD�� *�/�� DQG� 0XWLV\D�� '�� 1�� ��������
6WDWXV�RI�H-OHDUQLQJ� LQ�3XEOLF�8QLYHUVLWLHV� LQ�
.HQ\D�� ,QWHUQDWLRQDO� 5HYLHZ� RI� 5HVHDUFK� LQ�
2SHQ�DQG�'LVWULEXWHG�/HDUQLQJ�������� 

 
0DUIR��-�6��DQG�2NLQH��5�.����������,PSOHPHQ�
WDWLRQ� RI� H-/HDUQLQJ� LQ� *KDQDLDQ� 7HUWLDU\�
,QVWLWXWLRQV� �$�&DVH� 6WXG\� RI�.1867��� 5H�
WULHYHG� RQ� ����������� DW� KWWS���
LU�NQXVW�HGX�JK�KDQGOH���������������� 

 
0LQLVWU\� RI� (GXFDWLRQ� 1HZ� =HDODQG� ��������
5HWULHYHG� RQ� ����������� IURP� KWWS��� 

�/DPSWH\�HW�DO� �� 
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(-OHDUQLQJ�XWLOL]DWLRQ�DQG�H[SHULHQFHV�LQ�KLJKHU�HGXFDWLRQ��� �� 

ZZZ�PLQHGX�JRYW�Q]�1=(GXFDWLRQ�
(GXFDWLRQ� 3ROLFLHV�7HUWLDU\� (GXFDWLRQ�
(/HDUQLQJ�:KDW,V(/HDUQLQJ�DVS[� 

 
0RRUH�� 0�� *�� DQG� .HDUVOH\�� *�� �������� 'LV�
WDQFH� HGXFDWLRQ� -� D� V\VWHPV� YLHZ�� %HOPRQW��
&$���:DGVZRUWK�3XEOLVKLQJ� 

 
0RRUH��0�� DQG� .HDUVOH\�� *�� �������� 'LVWDQFH�
(GXFDWLRQ�� $� V\VWHPDWLF� YLHZ� RI� RQOLQH�
OHDUQLQJ�� 7KLUG� (GLWLRQ�� 5HWULHYHG�
����������� IURP� KWWSV���
ZZZ�FHQJDJHEUDLQ�FRP�P[�FRQWHQW�
PRRUH�����B����������B�����BFKDSWHU���
SGI 

 
0RXDWDVVLP�� <�� DQG� (]]DKLG�� (�� +�� ��������
3RLVVRQ�UHJUHVVLRQ�DQG�=HUR-LQIODWHG�3RLVVRQ�
UHJUHVVLRQ�� DSSOLFDWLRQ� WR� SULYDWH� KHDOWK� LQ�
VXUDQFH� GDWD�� (XURSHDQ� $FWXDULDO� -RXUQDO��
'2,���������V�����-���-����-� 

 
1DLGX��6����������(-OHDUQLQJ��$�JXLGH�RI�SULQFL�
SOHV�� SURFHGXUHV� DQG� SUDFWLFHV�� &RPPRQ�
ZHDOWK� (GXFDWLRQDO� 0HGLD� &HQWHU� IRU� $VLD��
1HZ�'HOKL�� 

 
2FKXNR�� ,�*��� $PDNDLQR�� 8�� -�� '�� DQG� &KDP�
EHUODLQ�� .�� ,�� 3� �������� 8WLOL]DWLRQ� RI� H-
OHDUQLQJ� WHFKQRORJLHV� LQ� EXVLQHVV� HGXFDWLRQ�
LQVWLWXWLRQDO�GHOLYHU\�LQ�FROOHJHV�RI�HGXFDWLRQ�
LQ�'HOWD�6WDWH�RI�1LJHULD�� ,QWHUQDWLRQDO� -RXU�
QDO�RI�(GXFDWLRQ�DQG�5HVHDUFK�������� 

 
2QJ��&��6��DQG�/DL��-��<����������*HQGHU�GLIIHU�
HQFHV�LQ�SHUFHSWLRQV�DQG�UHODWLRQVKLSV�DPRQJ�
GRPLQDQWV�RI�H-OHDUQLQJ�DFFHSWDQFH��&RPSXW�
HUV�LQ�KXPDQ�EHKDYLRXU������������-���� 

 
2\H�� 1�� '��� 6DOOHK�� 0��� ,DKDG�� 1�� $�� �������� 
&KDOOHQJHV� RI� H-OHDULQJ� LQ�1LJHULDQ�8QLYHUVLW\�
(GXFDWLRQ�EDVHG�RQ� WKH�H[SHULHQFH�RI�GHYHO�
RSHG� FRXQWULHV�� ,QWHUQDWLRQDO� -RXUQDO� RI� 

0DQDJLQJ� ,QIRUPDWLRQ� 7HFKQRORJ\�� �������-
��� 
 

2\H��1�'���$��,DKDG��1���0DGDU��0��-��DQG��$E��
5DKLP��1�� ��������7KH� LPSDFW� RI�(-OHDUQLQJ�
RQ� VWXGHQWV� SHUIRUPDQFH� LQ� WHUWLDU\� LQVWLWX�
WLRQV��,QWHUQDWLRQDO�-RXUQDO�RI�&RPSXWHU�1HW�
ZRUNV� DQG� :LUHOHVV� &RPPXQLFDWLRQV�� �
�������-����� 

 
3LUDQL�� -�� $�� �������� 6XSSRUWLQJ� (-OHDUQLQJ� LQ�
KLJKHU�HGXFDWLRQ��5HWULHYHG������������IURP�
KWWS���QHW�HGXFDXVH�HGX�LU�OLEUDU\�SGI�
(56�����HFP�����SGI 

 
5DMHVK�� 0�� �������� $� VWXG\� RI� WKH� SUREOHPV�
DVVRFLDWHG�ZLWK� ,&7�DGDSWDELOLW\� LQ�GHYHORS�
LQJ�FRXQWULHV�LQ�WKH�FRQWH[W�RI�'LVWDQFH�(GX�
FDWLRQ�� 7KH� 7XUNLVK� 2QOLQH� -RXUQDO� RI� 'LV�
WDQFH�(GXFDWLRQ�������� 

 
5RGJHUV��7����������6WXGHQW�(QJDJHPHQW�LQ�WKH�
(-OHDUQLQJ� SURFHVV� DQG� LPSDFW� RQ� WKHLU�
*UDGHV���,QWHUQDWLRQDO�-RXUQDO�RI�&\EHU�6RFL�
HW\�DQG�(GXFDWLRQ����������-���� 

 
6DOLP�� +�0�� �������� (-/HDUQLQJ� &ULWLFDO� 6XF�
FHVV�)DFWRUV��$Q�([SORUDWRU\�,QYHVWLJDWLRQ�RI�
6WXGHQW� 3HUFHSWLRQV�� ,50$� ,QWHUQDWLRQDO�
&RQIHUHQFH� 

 
6LIH��$�6���/ZRJD��(�7�� DQG�6DQJD��&�� ��������
1HZ� WHFKQRORJLHV� IRU� WHDFKLQJ� DQG� OHDUQLQJ��
&KDOOHQJHV�IRU�KLJKHU� OHDUQLQJ� LQVWLWXWLRQV� LQ�
GHYHORSLQJ�FRXQWULHV��,QWHUQDWLRQDO�-RXUQDO�RI�
(GXFDWLRQ� DQG� 'HYHORSPHQW� XVLQJ� ,QIRU�
PDWLRQ� DQG� &RPPXQLFDWLRQ� 7HFKQRORJ\�� �
������-��� 

 
=HLOHLV��$���.OHLEHU��&��DQG�-DFNPDQ��6����������
5HJUHVVLRQ� 0RGHOV� IRU� &RXQW� 'DWD� LQ� 5��
-RXUQDO�RI�6WDWLVWLFDO�6RIWZDUH��������� 


