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�
8QGHUVWDQGLQJ�WKH�XVH�RI�VPDUW�PRELOH�WHFKQRORJLHV�IRU�
OHDUQLQJ�LQ�KLJKHU�HGXFDWLRQ�
�
$QJHOD�0XUSK\� � ��
$XVWUDOLDQ�'LJLWDO�)XWXUHV�,QVWLWXWH�
8QLYHUVLW\�RI�6RXWKHUQ�4XHHQVODQG�
+HOHQ�)DUOH\� � ��
$XVWUDOLDQ�'LJLWDO�)XWXUHV�,QVWLWXWH�
8QLYHUVLW\�RI�6RXWKHUQ�4XHHQVODQG�
$QG\�.RURQLRV� � ��
6FKRRO�RI�,QIRUPDWLRQ�7HFKQRORJ\�DQG�0DWKHPDWLFDO�6FLHQFHV��
8QLYHUVLW\�RI�6RXWK�$XVWUDOLD�
�

7KLV�SDSHU�SUHVHQWV�D�SUHOLPLQDU\�H[SORUDWLRQ�RI�WKH�W\SHV�RI�VPDUW�PRELOH�WHFKQRORJLHV�KLJKHU�
HGXFDWLRQ�VWXGHQWV�KDYH�DFFHVV�WR�DQG�XVH�WR�VXSSRUW�WKHLU�OHDUQLQJ�E\�FRPSDULQJ�FRKRUWV�IURP�WZR�
$XVWUDOLDQ�XQLYHUVLWLHV�ZLWK�TXLWH�GLIIHUHQW�SURILOHV��WKH�8QLYHUVLW\�RI�6RXWKHUQ�4XHHQVODQG��864��
DQG�WKH�8QLYHUVLW\�RI�6RXWK�$XVWUDOLD��8QL6$���7KHVH�UHVXOWV�DUH�EULHIO\�FRPSDUHG�WR�WKRVH�
REWDLQHG�LQ�HDUOLHU�VWXGLHV�LQ�D�EURDG�DWWHPSW�WR�LGHQWLI\�WUHQGV�LQ�WKH�XVH�RI�PRELOH�WHFKQRORJLHV�WR�
VXSSRUW�OHDUQLQJ�RYHU�WLPH��7KH�UHVXOWV�LQGLFDWH�WKDW�OHYHOV�RI�VPDUW�SKRQH�RZQHUVKLS�DUH�ULVLQJ�
UDSLGO\�ZLWK�D�FRUUHVSRQGLQJ�GURS�LQ�OHYHOV�RI�IHDWXUH�SKRQH�RZQHUVKLS��7DEOHW�FRPSXWHUV�VXFK�DV�
L3DGV�KDYH�HPHUJHG�VLQFH�WKH�HDUOLHU�VWXGLHV�ZHUH�FRPSOHWHG�ZLWK�KLJK�OHYHOV�RI�DGRSWLRQ�E\�
VWXGHQWV��6LJQLILFDQWO\��VWXGHQWV�DUH�XVLQJ�WKHVH�VPDUW�PRELOH�GHYLFHV�WR�VXSSRUW�WKHLU�OHDUQLQJ��
�
.H\ZRUGV��PRELOH�OHDUQLQJ��P�OHDUQLQJ��VPDUW�PRELOH�WHFKQRORJLHV��&KL�VTXDUH�
�

,QWURGXFWLRQ�
�
7KH�LQFUHDVLQJ�SURFHVVLQJ�SRZHU��LPSURYHG�DFFHVVLELOLW\�DQG�HQKDQFHG�DSSOLFDWLRQV�HPEHGGHG�LQ�HPHUJLQJ�
PRELOH�WHFKQRORJLHV�KDV�FUHDWHG�D�FKDOOHQJH�IRU�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�ZKR�ZDQW�WR�SURYLGH�VWXGHQWV�ZLWK�
KLJK�TXDOLW\�DQG�VXVWDLQDEOH�WHFKQRORJ\�ULFK�HQYLURQPHQWV��6PDUW�PRELOH�WHFKQRORJLHV��VXFK�DV�WDEOHW�FRPSXWHUV�
DQG�VPDUWSKRQHV��RIIHU�DGYDQFHG�FRPSXWLQJ�DELOLWLHV�DV�ZHOO�DV�DFFHVV�WR�LQWHUQHW�EDVHG�UHVRXUFHV�ZLWKRXW�WKH�
FRQVWUDLQWV�RI�WLPH�RU�SODFH��7KH�IXQFWLRQDOLW\�RI�WKHVH�GHYLFHV�LV�FRQWLQXRXVO\�HQKDQFHG�WKURXJK�WKH�LQFOXVLRQ�RI�
IHDWXUHV�IURP�HVWDEOLVKHG�WHFKQRORJLHV�VXFK�DV�SHUVRQDO�GLJLWDO�DVVLVWDQWV��3'$���SRUWDEOH�PHGLD�SOD\HUV��*36�
QDYLJDWLRQ��GLJLWDO�FDPHUDV�DQG�H%RRN�UHDGHUV��$OOH\�	�*DUGLQHU���������7KLV�KDV�UHVXOWHG�LQ�GHYLFHV�WKDW�HQDEOH�
WKH�SURYLVLRQ�RI�XELTXLWRXV�OHDUQLQJ�HQYLURQPHQWV�WKDW�FRPELQH�UHDO�ZRUOG�DQG�GLJLWDO�ZRUOG�UHVRXUFHV��
�
'XH�WR�WKH�IDVW�SDFHG�FKDQJHV�LQ�PRELOH�WHFKQRORJLHV��HGXFDWLRQ�LQVWLWXWLRQV�DUH�FDXWLRXV�DERXW�LQYHVWLQJ�
UHVRXUFHV�WR�SURYLGH�DFFHVV�WR�WKH�ODWHVW�GHYLFHV��(GXFDWLRQ�LQVWLWXWLRQV�DUH�DOVR�RIWHQ�KDPSHUHG�E\�D�
FRQVHUYDWLYH�RUJDQLVDWLRQDO�FXOWXUH�DQG�HQWUHQFKHG�SURFHVVHV�ZKLFK�LPSDFW�RQ�WKHLU�DELOLW\�WR�SURYLGH�ZLGH�VFDOH�
VXSSRUW�IRU�WKH�XVH�RI�LQQRYDWLYH�WHFKQRORJLHV��0DULQJDL��6NRXUODV�	�%HOVLV���������7KH�GHYHORSPHQW�RI�
HQYLURQPHQWV�WKDW�VXSSRUW�VWXGHQWV�ZKR�ZLVK�WR�XVH�WKHLU�RZQ�GHYLFHV��DQG�VXLWHG�WR�WKHLU�QHHGV�DQG�FRQWH[WV��
KDV�EHHQ�SURSRVHG�DV�D�PHDQV�WR�RYHUFRPH�WKHVH�FKDOOHQJHV��*RVSHU��0DOIUR\�	�0F.HQ]LH���������7KLV�ZRXOG�
HQDEOH�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�WR�IRFXV�UHVRXUFHV�RQ�WKH�SURYLVLRQ�RI�LQIUDVWUXFWXUH�WR�VXSSRUW�XELTXLWRXV�
DFFHVV�IRU�PRELOH�GHYLFHV�WR�XQLYHUVLW\�V\VWHPV�DQG�LQIUDVWUXFWXUH��'HVSLWH�WKH�DSSDUHQW�EHQHILWV�RI�HQFRXUDJLQJ�
WKH�XVH�RI�PRELOH�GHYLFHV�IRU�OHDUQLQJ�SXUSRVHV��IHZ�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�LQ�$XVWUDOLD�KDYH�LPSOHPHQWHG�
SODWIRUP�LQGHSHQGHQW�V\VWHPV�WR�HQDEOH�PRELOH�DFFHVV�WR�XQLYHUVLW\�QHWZRUNV��
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�
7KLV�UHVHDUFK�VWXG\�DLPV�WR�LGHQWLI\�WKH�OHYHOV�RI�DFFHVV�VWXGHQWV�FXUUHQWO\�KDYH�WR�VPDUW�PRELOH�WHFKQRORJLHV�
DQG�ZKHWKHU�WKH\�DUH�FXUUHQWO\�XVLQJ�WKHVH�WHFKQRORJLHV�WR�VXSSRUW�WKHLU�OHDUQLQJ��6RPH�SUHOLPLQDU\�ILQGLQJV�
IURP�D�VXUYH\�FRQGXFWHG�ZLWK�VWXGHQWV�DW�WZR�$XVWUDOLDQ�XQLYHUVLWLHV�DUH�SUHVHQWHG�DQG�WKH�LPSOLFDWLRQV�DUH�
EULHIO\�FRQVLGHUHG��7KH�ILQGLQJV�IURP�WKLV�VWXG\�ZLOO�EH�XVHG�WR�IXUWKHU�UHILQH�WKH�LQLWLDO�GHYHORSPHQW�RI�D�
0RELOH�/HDUQLQJ�(YDOXDWLRQ�)UDPHZRUN��0XUSK\�	�)DUOH\���������
�
6WXGHQW�DFFHVV�WR�VPDUW�PRELOH�WHFKQRORJLHV�
�
$�VWXG\�FRQGXFWHG�E\�WKH�UHVHDUFK�RUJDQLVDWLRQ�)URVW�DQG�6XOOLYDQ��������UHYHDOHG�WKDW���SHU�FHQW�RI�$XVWUDOLDQ�
UHVLGHQWV�FXUUHQWO\�RZQ�D�VPDUWSKRQH�DQG�RZQHUVKLS�LV�H[SHFWHG�WR�LQFUHDVH�WR����SHU�FHQW�E\�������
$SSUR[LPDWHO\�����SHU�FHQW�RI�WKH�SRSXODWLRQ�RZQV�WDEOHW�FRPSXWHUV�DQG�RZQHUVKLS�LV�H[SHFWHG�WR�LQFUHDVH�WR����
SHU�FHQW�E\�������5HVHDUFK�FRPPLVVLRQHG�E\�WKH�$XVWUDOLDQ�&RPPXQLFDWLRQV�DQG�0HGLD�$XWKRULW\��������DOVR�
IRXQG�WKDW�VPDUWSKRQHV�DQG�WDEOHWV�DUH�QRW�EHLQJ�XVHG�DV�D�VXEVWLWXWH�IRU�RWKHU�GHYLFHV�DOUHDG\�XVHG�WR�DFFHVV�WKH�
LQWHUQHW��EXW�UDWKHU�DUH�EHLQJ�XVHG�DV�DQ�DGGLWLRQDO�GHYLFH��$FFRUGLQJ�WR�WKLV�UHVHDUFK�VWXG\��PRUH�WKDQ����SHU�
FHQW�RI�WDEOHW�XVHUV�DOVR�DFFHVV�WKH�LQWHUQHW�XVLQJ�D�ODSWRS�FRPSXWHU�DQG�PRUH�WKDQ����SHU�FHQW�DFFHVV�WKH�LQWHUQHW�
XVLQJ�D�GHVNWRS�FRPSXWHU�RU�VPDUWSKRQH��
�
5HVHDUFK�OLWHUDWXUH�IRFXVHG�DURXQG�VWXGHQW�DFFHVV�WR�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJLHV�RIIHUV�
FRQIOLFWLQJ�UHVXOWV��)RU�H[DPSOH��UHVHDUFK�FRQGXFWHG�E\�2OLYHU�DQG�:KHODQ��������UHYHDOHG�WKDW�DOPRVW�HYHU\�
VWXGHQW�RZQHG�D�PRELOH�GHYLFH�RI�ZKLFK�PDQ\�ZHUH�ZHE�HQDEOHG��2WKHU�KLJKO\�UHIHUHQFHG�UHVHDUFK�FRQGXFWHG�
E\�.HQQHG\��-XGG��&KXUFKZDUG��*UD\��DQG�.UDXVH��������IRXQG�WKDW�DOWKRXJK�$XVWUDOLDQ�ILUVW�\HDU�XQLYHUVLW\�
VWXGHQWV�KDG�ZLGHVSUHDG�DFFHVV�WR�WHFKQRORJ\��LQFOXGLQJ�PRELOH�GHYLFHV��WKHVH�WHFKQRORJLHV�ZHUH�XVHG�
SULPDULO\�IRU�HQWHUWDLQPHQW��,W�ZDV�DOVR�IRXQG�LQ�WKLV�UHVHDUFK�WKDW�PRVW�VWXGHQWV�GR�QRW�KDYH�VXIILFLHQW�GLJLWDO�
OLWHUDF\�VNLOOV�WR�VXSSRUW�WKH�XVH�RI�WKHVH�WHFKQRORJLHV�IRU�DFDGHPLF�SXUSRVHV��$�PRUH�UHFHQW�VXUYH\�RI��������
VWXGHQWV�XQGHUWDNHQ�E\�*RVSHU�HW�DO����������VKRUWO\�DIWHU�WKH�UHOHDVH�RI�WKH�L3DG�WDEOHW�FRPSXWHU�LQ������
UHYHDOHG�WKDW�DW�WKDW�WLPH�RQO\���SHU�FHQW�RI�VWXGHQWV�IUHTXHQWO\�XVHG�D�WDEOHW�FRPSXWHU�LQ�WKHLU�HYHU\GD\�OLYHV��
+RZHYHU��WKLV�VWXG\�LV�VLOHQW�DERXW�XVH�RI�VPDUWSKRQHV�IRU�OHDUQLQJ�UHODWHG�DFWLYLWLHV��7KH�W\SHV�RI�PRELOH�
WHFKQRORJLHV�DQG�UDWHV�RI�RZQHUVKLS�KDYH�FKDQJHG�UDSLGO\�VLQFH�WKHVH�VWXGLHV�ZHUH�FRQGXFWHG��ZLWK�VPDUW�
SKRQHV�UHSODFLQJ�WKH�XVH�RI�ZHE�HQDEOHG�IHDWXUH�SKRQHV��)HZ�VWXGLHV�KDYH�EHHQ�SXEOLVKHG�WKDW�KDYH�
XQGHUWDNHQ�GDWD�FROOHFWLRQ�DFWLYLWLHV�VLQFH������WR�H[SORUH�WKH�W\SHV�RI�WHFKQRORJLHV�RZQHG�E\�VWXGHQWV�DQG�WKH�
PDQQHU�LQ�ZKLFK�WKH\�DUH�XVLQJ�WKHVH�WHFKQRORJLHV�WR�VXSSRUW�WKHLU�VWXGLHV��
�
5HVHDUFK�PHWKRG�
�
7KH�DLP�RI�WKLV�UHVHDUFK�VWXG\�LV�WR�LGHQWLI\�WKH�W\SHV�RI�PRELOH�WHFKQRORJLHV�WKDW�VWXGHQWV�KDYH�DFFHVV�WR�DV�
ZHOO�DV�WKH�H[WHQW�WR�ZKLFK�WKH\�DUH�XVLQJ�WKHVH�WHFKQRORJLHV�IRU�LQIRUPDO�OHDUQLQJ�SXUSRVHV��$�TXDQWLWDWLYH�
VXUYH\�ZDV�GHVLJQHG�DQG�KRVWHG�RQOLQH�XVLQJ�WKH�4XDOWULFV�VXUYH\�SODWIRUP��'DWD�ZDV�FROOHFWHG�IURP�WZR�
$XVWUDOLDQ�XQLYHUVLWLHV��WKH�8QLYHUVLW\�RI�6RXWKHUQ�4XHHQVODQG��864���ZKLFK�LV�SULPDULO\�DQ�RQOLQH�OHDUQLQJ�
LQVWLWXWLRQ��DQG�WKH�8QLYHUVLW\�RI�6RXWK�$XVWUDOLD��8QL6$��ZKLFK�RIIHUV�WKH�PDMRULW\�RI�LWV�FRXUVHV�LQ�D�IDFH�WR�
IDFH�RU�EOHQGHG�PRGH��1HLWKHU�LQVWLWXWLRQ�LV�FXUUHQWO\�SURYLGLQJ�OHDUQLQJ�FRQWHQW�GHVLJQHG�IRU�PRELOH�
WHFKQRORJLHV�DW�DQ�LQVWLWXWLRQDO�OHYHO���
�
&RXUVH�H[DPLQHUV�IURP����RQOLQH�FRXUVHV�DW�864�ZHUH�DVNHG�WR�HPDLO�D�VXUYH\�LQYLWDWLRQ�WR�WKHLU�VWXGHQWV�
IURP�$SULO�WR�0D\�������6WXGHQWV�DW�8QL6$�ZHUH�UHTXHVWHG�WR�FRPSOHWH�WKH�VXUYH\�SULRU�WR�DWWHQGLQJ�IRFXV�
JURXSV�DERXW�WKHLU�SHUFHSWLRQV�RI�PRELOH�OHDUQLQJ�GXULQJ�WKH�ODVW�ZHHN�LQ�0D\�������7KH�8QL6$�VWXGHQWV�
FRPSOHWHG�D�SDSHU�EDVHG�YHUVLRQ�RI�WKH�VXUYH\��7KHVH�VWXGHQWV�ZHUH�UHFUXLWHG�WR�WKH�IRFXV�JURXSV�E\�HPDLO�
LQYLWDWLRQV�VHQW�RXW�E\�OHFWXUHUV�WR�WKHLU�VWXGHQWV�LQ�WKH�WZR�ZHHNV�SULRU�WR�WKH�IRFXV�JURXSV��7KH�GDWD�ILOH�ZDV�
FRPSLOHG�LQ�6366�IRU�0LFURVRIW�:LQGRZV�YHUVLRQ�������7KH�UHVXOWV�IURP�WKH�WZR�JURXSV�RI�VWXGHQWV�ZHUH�
FRPSDUHG�XVLQJ�WKH�&KL�VTXDUH�VWDWLVWLF��)XUWKHU�GDWD�FROOHFWLRQ�LV�VWLOO�XQGHUZD\�DQG�RQO\�SUHOLPLQDU\�UHVXOWV�
IURP�TXHVWLRQV�WKDW�UHODWH�WR�VWXGHQW�RZQHUVKLS�RI�WHFKQRORJLHV�DQG�XVH�RI�WKHVH�WHFKQRORJLHV�IRU�OHDUQLQJ�ZLOO�
EH�SUHVHQWHG�LQ�WKLV�SDSHU��$�WRWDO�RI����FRPSOHWHG�UHVSRQVHV�WR�WKH�RQOLQH�VXUYH\�ZHUH�REWDLQHG�IURP�864�
VWXGHQWV�DQG����ZHUH�UHFHLYHG�IURP�8QL6$�VWXGHQWV�SDUWLFLSDWLQJ�LQ�WKH�IRFXV�JURXSV��
�
)LQGLQJV�
�
3DUWLFLSDQWV�ZHUH�SURYLGHG�ZLWK�D�OLVW�RI�WHFKQRORJLHV�DQG�DVNHG�WR�GHVFULEH�WKHLU�DFFHVV�WR�YDULRXV�WHFKQRORJ\�
W\SHV��7KUHH�UHVSRQVH�FDWHJRULHV�ZHUH�DYDLODEOH��³,�RZQ�WKHVH�WHFKQRORJLHV´��³,�XVH�WKHVH�WHFKQRORJLHV��EXW�GR�
QRW�RZQ�WKHP�´�DQG�³,�GRQ¶W�RZQ�RU�KDYH�DFFHVV�WR�WKHVH�WHFKQRORJLHV´��)RU�WKH�RSWLRQ�VPDUWSKRQH��D�QRWH�
ZDV�DGGHG�WR�LQGLFDWH�WKDW�WKLV�FDWHJRU\�LQFOXGHV�SKRQHV�VXFK�DV�L3KRQHV��$QGURLG�GHYLFHV�RU�%ODFNEHUU\�
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SKRQHV��)LJXUH���SURYLGHV�LQIRUPDWLRQ�RQ�VWXGHQW�RZQHUVKLS�RI�WHFKQRORJLHV�IRU�HDFK�RI�WKH�LQVWLWXWLRQV�ZKHUH�
GDWD�ZDV�FROOHFWHG���
�
'HVSLWH�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�LQVWLWXWLRQV��LQFOXGLQJ�ORFDWLRQ�DQG�DQWLFLSDWHG�VWXGHQW�
GHPRJUDSKLFV��WKH�DGRSWLRQ�SURILOH�RI�PRELOH�WHFKQRORJLHV�LV�UHPDUNDEO\�VLPLODU�EHWZHHQ�WKH�WZR�JURXSV��
6PDUWSKRQH�RZQHUVKLS�LQ�ERWK�FRKRUWV�RI�VWXGHQWV�LV�QHDUO\�RQ�SDU�ZLWK�ODSWRS�RZQHUVKLS��ZLWK�QHDUO\�DOO�
VWXGHQWV�RZQLQJ�RU�UHJXODUO\�XVLQJ�D�VPDUWSKRQH��,Q�FRPSDULVRQ�WR�WKH�KLJK�SURSRUWLRQ�RI�VWXGHQWV�ZKR�
RZQHG�����SHU�FHQW��IHDWXUH�SKRQHV�LQ�������.HQQHG\�HW�DO����������RQO\����SHU�FHQW�RI�864�VWXGHQWV�DQG����
SHU�FHQW�RI�8QL6$�VWXGHQWV�RZQHG�D�IHDWXUH�SKRQH��$�IXUWKHU���SHU�FHQW�RI�864�VWXGHQWV�XVHG�RQH�ZLWKRXW�
RZQLQJ�LW��6PDUWSKRQHV�KDYH�WKHUHIRUH�UDSLGO\�UHSODFLQJ�IHDWXUH�SKRQHV�DQG�QHDUO\�DOO�VWXGHQWV�KDYH�RQH��
�
&RQVLGHULQJ�WDEOHW�FRPSXWHUV�RQO\�EHFDPH�DYDLODEOH�LQ�������RQH�LQ�WZR�VWXGHQWV�HLWKHU�RZQ�D�WDEOHW�RU�DUH�
UHJXODUO\�XVLQJ�RQH�WKDW�WKH\�GR�QRW�RZQ��$V�LOOXVWUDWHG�LQ�)LJXUH�������SHU�FHQW�RI�864�VWXGHQWV�RZQ�D�WDEOHW�
DQG����SHU�FHQW�KDYH�RQH�DW�WKHLU�GLVSRVDO��FRPSDUHG�WR����SHU�FHQW�RI�8QL6$�VWXGHQWV�ZKR�RZQ�RQH�DQG����SHU�
FHQW�XVLQJ�RQH��2ZQHUVKLS�RI�WDEOHW�FRPSXWHUV�ZDV�VWLOO�H[FHHGHG�E\�RZQHUVKLS�RI�03��SOD\HUV��DV�PRUH�WKDQ�
KDOI�RI�VWXGHQWV�LQ�ERWK�FRKRUWV�RZQHG�WKHVH�GHYLFHV��7KH�UDSLG�DGRSWLRQ�RI�WDEOHW�FRPSXWHUV�VLQFH�������
KRZHYHU��VXJJHVWV�WKDW�RZQHUVKLS�RI�WKHVH�GHYLFHV�ZLOO�FRQWLQXH�WR�ULVH�UDSLGO\��2ZQHUVKLS�RI�H�%RRN�UHDGHUV�
DQG�QHWERRN�FRPSXWHUV�ZDV�OHVV�VLJQLILFDQW��
�
)XUWKHU�DQDO\VLV�ZDV�FRQGXFWHG�WR�H[SORUH�WKH�DGRSWLRQ�SDWWHUQ�RI�PRELOH�WHFKQRORJLHV�IRU�OHDQLQJ�SXUSRVHV�
EHWZHHQ�WKH�WZR�LQVWLWXWLRQV��$�&KL�VTXDUH�WHVW�LQGLFDWHG�WKDW�WKH�W\SHV�RI�WHFKQRORJLHV�RZQHG�E\�VWXGHQWV�ZHUH�
VLPLODU�EHWZHHQ�WKH�WZR�JURXSV��2QO\�RQH�VLJQLILFDQW�GLIIHUHQFH�ZDV�LGHQWLILHG�DV�VWXGHQWV�IURP�8QL6$�ZHUH�
VLJQLILFDQWO\�PRUH�OLNHO\�WR�XVH�EXW�QRW�RZQ�H%RRN�UHDGHUV�����SHU�FHQW��DV�FRPSDUHG�WR�VWXGHQWV�IURP�864����
SHU�FHQW���;������1� ����� �������S��������7KLV�LV�PRVW�OLNHO\�DV�WKH�8QL6$�OLEUDU\�DOORZV�VWXGHQWV�WR�ERUURZ�
.LQGOH�HERRN�UHDGHUV��ZKHUHDV�WKH�864�OLEUDU\�GRHV�QRW�KDYH�VXFK�D�SURJUDP��
�

�
�

)LJXUH����2ZQHUVKLS�RI�WHFKQRORJLHV�E\�8QL6$�DQG�864�VWXGHQWV��
�
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)LJXUH����8VH�RI�WHFKQRORJLHV�RZQHG�RU�XVHG�E\�8QL6$�DQG�864�VWXGHQWV�IRU�OHDUQLQJ�SXUSRVHV�

�
:H�ZHUH�SDUWLFXODUO\�LQWHUHVWHG�LQ�XQGHUVWDQGLQJ�ZKHWKHU�VWXGHQWV�ZKR�RZQHG�RU�XVHG�VPDUW�PRELOH�
WHFKQRORJLHV�ZHUH�XVLQJ�WKHP�WR�VXSSRUW�WKHLU�OHDUQLQJ�DFWLYLWLHV��3DUWLFLSDQWV�ZKR�LQGLFDWHG�WKDW�WKH\�RZQHG�RU�
KDG�XVH�RI�WKHVH�WHFKQRORJLHV�ZHUH�DVNHG�LI�WKH\�XVHG�WKHVH�WHFKQRORJLHV�WR�VXSSRUW�WKHLU�VWXGLHV��$V�LOOXVWUDWHG�
LQ�)LJXUH����D�ODUJH�SURSRUWLRQ�RI�SDUWLFLSDQWV�ZKR�RZQHG�RU�KDG�DFFHVV�WR�WDEOHW�FRPSXWHUV�DQG�VPDUWSKRQHV�
XVHG�WKHVH�GHYLFHV�IRU�VWXG\�SXUSRVHV��2I�WKH�VWXGHQWV�IURP�8QL6$�ZKR�RZQHG�RU�XVHG�D�VPDUWSKRQH�����SHU�
FHQW�UHSRUWHG�WKDW�WKH\�XVHG�WKHVH�WHFKQRORJLHV�WR�VXSSRUW�WKHLU�VWXGLHV��DV�GLG����SHU�FHQW�RI�VWXGHQWV�IURP�864��
7KH�XVH�RI�WDEOHW�FRPSXWHUV�IRU�VWXG\�SXUSRVHV�ZDV�VOLJKWO\�OHVV��ZLWK����SHU�FHQW�RI�8QL6$�VWXGHQWV�XVLQJ�WKHLU�
WDEOHWV�IRU�OHDUQLQJ�LQ�FRPSDULVRQ�WR����SHU�FHQW�IURP�864��1R�VLJQLILFDQW�GLIIHUHQFHV�ZHUH�IRXQG�EHWZHHQ�WKH�
WZR�JURXSV���
�
&RQFOXVLRQ�
�
0RELOH�GHYLFHV�DQG�XELTXLWRXV�FRQQHFWLYLW\�SRWHQWLDOO\�DOORZ�VWXGHQWV�WR�DFFHVV�FRXUVH�PDWHULDOV�DQG�DFWLYLWLHV�
WKURXJK�WKH�FUHDWLRQ�RI�K\EULG�YLUWXDO�DQG�UHDO�ZRUOG�UHVRXUFHV�DQG�VRFLDO�VSDFHV��+LJKHU�HGXFDWLRQ�LQVWLWXWLRQV�
DUH�UHOXFWDQW�WR�SURYLGH�WKH�VXSSRUW�QHHGHG�WR�HQDEOH�DFFHVV�WR�XQLYHUVLW\�V\VWHPV�IRU�VWXGHQWV¶�PRELOH�GHYLFHV�
GXH�WR�WKH�UDSLG�WXUQRYHU�RI�PRGHOV�DQG�W\SHV�RI�WHFKQRORJLHV��(YHQ�VR��VWXGLHV�DW�WZR�$XVWUDOLDQ�XQLYHUVLWLHV�
KDYH�VKRZQ�WKDW�VWXGHQWV¶�RZQHUVKLS�RI�VPDUW�PRELOH�GHYLFHV�LV�LQFUHDVLQJ�UDSLGO\��5DWHV�RI�VPDUW�SKRQH�
RZQHUVKLS�DUH�SDUWLFXODUO\�VLJQLILFDQW�JLYHQ�WKHLU�UHODWLYHO\�UHFHQW�HPHUJHQFH�RQWR�WKH�PRELOH�SKRQH�PDUNHW��
8QVXUSULVLQJO\��OHYHOV�RI�RZQHUVKLS�RI�IHDWXUH�SKRQHV�DUH�FRUUHVSRQGLQJO\�GHFOLQLQJ��0RVW�QRWDEO\��VWXGHQWV�DUH�
XVLQJ�WKHLU�GHYLFHV�WR�VXSSRUW�WKHLU�OHDUQLQJ��HVSHFLDOO\�WKHLU�VPDUW�SKRQHV�DQG�WDEOHWV��LQFOXGLQJ�L3DGV�DQG�
$QGURLG�WDEOHWV����
�
7KRXJK�WKLV�GDWD�LV�FRPSHOOLQJ��VWXGLHV�QHHG�WR�EH�FRQGXFWHG�DW�D�ODUJHU�QXPEHU�RI�$XVWUDOLDQ�XQLYHUVLWLHV�WR�
GHWHUPLQH�ZKHWKHU�RU�QRW�WKHVH�UHVXOWV�DUH�JHQHUDOO\�LQGLFDWLYH�RI�ZLGHU�WUHQGV�LQ�VPDUW�PRELOH�GHYLFH�RZQHUVKLS�
DQG�XVH�WR�VXSSRUW�OHDUQLQJ�DPRQJ�$XVWUDOLDQ�KLJKHU�HGXFDWLRQ�VWXGHQWV��7KH�DXWKRUV�FRQGXFWLQJ�VXFK�D�VWXG\�DW�
WKH�$XVWUDOLDQ�1DWLRQDO�8QLYHUVLW\�GXULQJ�$XJXVW������DQG�DUH�FXUUHQWO\�FRPSLOLQJ�WKH�UHVXOWV��$GGLWLRQDOO\��
VLPLODU�VWXGLHV�DUH�XQGHUZD\�DPRQJ�KLJKHU�HGXFDWLRQ�VWXGHQWV�LQ�0DOD\VLD��7KDLODQG��&KLQD��9LHWQDP��6DXGL�
$UDELD�DQG�$OEDQLD�WR�GHWHUPLQH�LI�WKHVH�UHVXOWV�UHIOHFW�JOREDO�WUHQGV��7KH�GDWD�ZLOO�DOVR�EH�XVHG�WR�LQIRUP�WKH�
GHYHORSPHQW�RI�D�0RELOH�/HDUQLQJ�(YDOXDWLRQ�)UDPHZRUN�WR�WU\�DQG�DGGUHVV�LVVXHV�DURXQG�WKH�VXVWDLQDELOLW\�RI�
PRELOH�OHDUQLQJ�LQLWLDWLYHV�LQ�$XVWUDOLDQ�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV��$�WKRURXJK�XQGHUVWDQGLQJ�RI�KRZ�
VWXGHQWV�DUH�FXUUHQWO\�XVLQJ�WKHLU�RZQ�GHYLFHV�WR�VXSSRUW�WKHLU�OHDUQLQJ�ZLOO�HQDEOH�WKH�GHYHORSLQJ�RI�PRUH�
VXVWDLQDEOH�PRELOH�OHDUQLQJ�LQLWLDWLYHV��
�
7KLV�SURMHFW�LV�VXSSRUWHG�WKURXJK�WKH�$XVWUDOLDQ�*RYHUQPHQW
V�&ROODERUDWLYH�5HVHDUFK�1HWZRUNV��&51��
SURJUDP��
�
5HIHUHQFHV��
�
$OO\��0���	�*DUGLQHU��0����������$SSOLFDWLRQ�DQG�GHYLFH�FKDUDFWHULVWLFV�DV�GULYHUV�IRU�VPDUW�PRELOH�GHYLFH�

DGRSWLRQ�DQG�SURGXFWLYLW\��,QWHUQDWLRQDO�-RXUQDO�RI�2UJDQLVDWLRQDO�%HKDYLRXU������������������
$XVWUDOLDQ�&RPPXQLFDWLRQV�DQG�0HGLD�$XWKRULW\����������&RPPXQLFDWLRQV�UHSRUW�����±���VHULHV��5HSRUW��²

6PDUWSKRQHV�DQG�WDEOHWV�7DNH�XS�DQG�XVH�LQ�$XVWUDOLD��5HWULHYHG�IURP�
KWWS���ZZZ�DFPD�JRY�DX�ZHEZU�BDVVHWV�PDLQ�OLE�������UHSRUW���VPDUWSKRQHV�WDEOHWV�FRPPVBUHSRUWB���
��BVHULHV�SGI�



��WK�DVFLOLWH�&RQIHUHQFH������3URFHHGLQJV� 3DJH�����

*RVSHU��0���0DOIUR\��-���	�0F.HQ]LH��-����������6WXGHQWV
�H[SHULHQFHV�DQG�H[SHFWDWLRQV�RI�WHFKQRORJLHV��$Q�
$XVWUDOLDQ�VWXG\�GHVLJQHG�WR�LQIRUP�SODQQLQJ�DQG�GHYHORSPHQW�'HFLVLRQV��$XVWUDODVLDQ�-RXUQDO�RI� 
(GXFDWLRQDO�7HFKQRORJ\������������������������https://doi.org/10.14742/ajet.127 

)URVW�DQG�6XOOLYDQ���������2YHU�WZR�WKLUGV�RI�$XVWUDOLDQV�DJHG�������FXUUHQWO\�RZQ�D�VPDUWSKRQH��ILQGV�)URVW�	�
6XOOLYDQ��>SUHVV�UHOHDVH@����$XJXVW��������5HWULHYHG�IURP�KWWS���ZZZ�IURVW�FRP�SURG�VHUYOHW�SUHVV�
UHOHDVH�SDJ"GRFLG ����������

.HQQHG\��*���-XGG��7��6���&KXUFKZDUG��$���*UD\��.��	�.UDXVH��.��������)LUVW�\HDU�VWXGHQWV¶�H[SHULHQFHV�ZLWK�
WHFKQRORJ\��$UH�WKH\�UHDOO\�GLJLWDO�QDWLYHV"�µ4XHVWLRQLQJ�WKH�QHW�JHQHUDWLRQ��$�FROODERUDWLYH�SURMHFW�LQ�
$XVWUDOLDQ�KLJKHU�HGXFDWLRQ¶��$XVWUDODVLDQ�-RXUQDO�RI�(GXFDWLRQDO�7HFKQRORJ\������������������

0DULQJDL��&���6NRXUODV��&����	�%HOVLV��3�����������(PSOR\LQJ�XELTXLWRXV�FRPSXWLQJ�GHYLFHV�DQG�WHFKQRORJLHV�LQ�
WKH�KLJKHU�HGXFDWLRQ�FODVVURRP�RI�WKH�IXWXUH��3URFHGLD���6RFLDO�DQG�%HKDYLRUDO�6FLHQFHV���������������

0XUSK\��$��	�)DUOH\��+����������'HYHORSPHQW�RI�D�IUDPHZRUN�IRU�HYDOXDWLQJ�WKH�LPSDFW�DQG�VXVWDLQDELOLW\�RI�
PRELOH�OHDUQLQJ�LQLWLDWLYHV�LQ�KLJKHU�HGXFDWLRQ��,Q�0��%URZQ��0��+DUWQHWW��	�7��6WHZDUW��(GV����)XWXUH�
&KDOOHQJHV��6XVWDLQDEOH�)XWXUHV��3URFHHGLQJV�RI�WKH���WK�$6&,/,7(�&RQIHUHQFH��SS������������:HOOLQJWRQ��
1HZ�=HDODQG��DVFLOLWH��

2OLYHU��%���	�:KHODQ��%����������6WXGHQW�RZQHUVKLS�DQG�XVH�RI�PRELOH�WHFKQRORJLHV�DQG�VRFLDO�QHWZRUNLQJ������
DQG�������2IILFH�RI�$VVHVVPHQW��/HDUQLQJ�DQG�7HDFKLQJ��&XUWLQ�8QLYHUVLW\��

$XWKRU�FRQWDFW�GHWDLOV��
$QJHOD�0XUSK\��DQJHOD�PXUSK\#XVT�HGX�DX�
+HOHQ�)DUOH\��+HOHQ�IDUOH\#XVT�HGX�DX�
$QG\�.RURQLRV��DQG\�NRURQLRV#XQLVD�HGX�DX�

3OHDVH�FLWH�DV��0XUSK\��$���)DUOH\��+���	�.RURQLRV��$����������8QGHUVWDQGLQJ�WKH�XVH�RI�VPDUW�PRELOH� 
WHFKQRORJLHV�IRU�OHDUQLQJ�LQ�KLJKHU�HGXFDWLRQ���,Q�+��&DUWHU��0��*RVSHU�DQG�-��+HGEHUJ��(GV����(OHFWULF� 
'UHDPV��3URFHHGLQJV�DVFLOLWH������6\GQH\����SS���������. https://doi.org/10.14742/apubs.2013.1465�

&RS\ULJKW��������$QJHOD�0XUSK\��+HOHQ�)DUOH\��$QG\�.RURQLRV��

7KH�DXWKRU�V��DVVLJQ�WR�DVFLOLWH�DQG�HGXFDWLRQDO�QRQ�SURILW�LQVWLWXWLRQV��D�QRQ�H[FOXVLYH�OLFHQFH�WR�XVH�WKLV�
GRFXPHQW�IRU�SHUVRQDO�XVH�DQG�LQ�FRXUVHV�RI�LQVWUXFWLRQ��SURYLGHG�WKDW�WKH�DUWLFOH�LV�XVHG�LQ�IXOO�DQG�WKLV�
FRS\ULJKW�VWDWHPHQW�LV�UHSURGXFHG��7KH�DXWKRU�V��DOVR�JUDQW�D�QRQ�H[FOXVLYH�OLFHQFH�WR�DVFLOLWH�WR�SXEOLVK�WKLV�
GRFXPHQW�RQ�WKH�DVFLOLWH�ZHE�VLWH�DQG�LQ�RWKHU�IRUPDWV�IRU�WKH�3URFHHGLQJV�DVFLOLWH�6\GQH\�������$Q\�RWKHU�XVH�
LV�SURKLELWHG�ZLWKRXW�WKH�H[SUHVV�SHUPLVVLRQ�RI�WKH�DXWKRU�V���

https://doi.org/10.14742/ajet.127
https://doi.org/%ED%AF%80%ED%B0%94%ED%AF%80%ED%B0%93%ED%AF%80%ED%B0%91%ED%AF%80%ED%B0%94%ED%AF%80%ED%B0%97%ED%AF%80%ED%B0%9A%ED%AF%80%ED%B0%97%ED%AF%80%ED%B0%95%ED%AF%80%ED%B0%92%ED%AF%80%ED%B1%84%ED%AF%80%ED%B1%93%ED%AF%80%ED%B1%98%ED%AF%80%ED%B1%85%ED%AF%80%ED%B1%96%ED%AF%80%ED%B0%91%ED%AF%80%ED%B0%95%ED%AF%80%ED%B0%93%ED%AF%80%ED%B0%94%ED%AF%80%ED%B0%96%ED%AF%80%ED%B0%91%ED%AF%80%ED%B0%94%ED%AF%80%ED%B0%97%ED%AF%80%ED%B0%99%ED%AF%80%ED%B0%98%ED%AF%80%ED%B0%83

