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7KH�,PSOHPHQWDWLRQ�RI�&RRSHUDWLYH�/HDUQLQJ�0RGHO�)RU�&ULWLFDO�7KLQNLQJ�

6NLOOV�LQ�WKH�+LVWRU\�6XEMHFW�DW�60$�3HNDQEDUX�

�

,VMRQL�

�LVMRQL#\DKRR�FRP��

+LVWRU\�(GXFDWLRQ�6WXG\�3URJUDP��6RFLDO�6FLHQFH�'HSDUWPHQW�RI�WKH�)DFXOW\�RI�7HDFKHUV�

7UDLQLQJ�DQG�(GXFDWLRQ��8QLYHUVLWDV�5LDX�

�

$EVWUDFW��

�

,Q�WKH�DSSURDFK�WR�OHDUQLQJ��WHDFKHUV�PXVW�EH�DEOH�WR�FUHDWH�DQ�DFWLYH��FUHDWLYH��HIIHFWLYH��DQG�IXQ�

OHDULQJ��2QH�RI�WKH�OHDUQLQJ�DSSURDFKHV�WKDW�FDQ�EH�XVHG�WR�FUHDWH�WKLV�DFWLYH��FUHDWLYH��HIIHFWLYH�

DQG�IXQ�OHDUQLQJ�LQ�D�JURXS�LV�FRRSHUDWLYH�OHDUQLQJ��-LJVDZ�ZDV�SDUWLFXODUO\�VHOHFWHG�IURP�YDULRXV�

W\SHV�RI�FRRSHUDWLYH�OHDUQLQJ��,W�ZDV�EHFDXVH�LW�LV�XVHG�E\�UHVHDUFKHUV�LQ�VFLHQFH�HGXFDWLRQ��DQG�

OHVV�SRSXODU�LQ�VRFLDO�VFLHQFH�HGXFDWLRQ��-LJVDZ�DURXVH�VWXGHQWV
�DWWLWXGHV�WR�OHDUQLQJ��LQFOXGLQJ�LQ�

WKH�+LVWRU\�VXEMHFW��-LJVDZ�WKDW�LV�RQH�RIWKH�W\SHV�RI�FRRSHUDWLYH�OHDUQLQJ�PRGHOV�WKDW�HQFRXUDJHV�

VWXGHQWV�WR�EH�DFWLYH�DQG�KHOS�HDFK�RWKHUV�LQ�PDVWHULQJ�WKH�VXEMHFW�PDWWHU�WR�DFKLHYH�PD[LPXP�

SHUIRUPDQFH��7KH� DLP�RI� WKH� VWXG\�ZDV� WR� VHH� WKH�GLIIHUHQW�PRGHOV� RI�FRRSHUDWLYH� OHDUQLQJ�RQ�

VWXGHQWV
� FULWLFDO� WKLQNLQJ� VNLOOV� LQ� WKH�+LVWRU\� VXEMHFW��7KH�PHWKRG�XVHG�ZDV�E\�XVLQJ� WKH� WHVW�

VWDWLVWLFV�ZLWK�DQDO\VLV�XVLQJ�([FHO�IRU�:LQGRZV��7R�GHWHUPLQH�ZKHWKHU�WKHUH�LV�DQ\�GLIIHUHQFHV��

WHVWV� RI� SDLUHG� GDWD� �6WXGHQW
V� W�WHVW�� ZHUH� FRPGXFWHG�� ,I� WKHUH� DUH� QR� VLJQLILFDQW� GLIIHUHQFHV�

EHWZHHQ�WKH�GHSHQGHQW�YDULDEOH�IRU�WKH�SUH�WHVW��LW�ZLOO�EH�XVHG�IROORZHG�E\�$129$�LQ�WKH�SRVW�

WHVW��7KH�UHVXOWV�VKRZHG�WKDW�WKHUH�LV�D�GLIIHUHQFH�EHWZHHQ�WKH�W\SH�RI�FRRSHUDWLYH�OHDUQLQJ�PRGHO�

MLJVDZ�ZLWK�WUDGLWLRQDO�OHDUQLQJ�LQ�WKH�VWXG\�RQ�WKH�FULWLFDO�WKLQNLQJ�VNLOOV�RI�VWXGHQWV�LQ�WKH�+LVWRU\�

VXEMHFW��

�

.H\ZRUGV��FRRSHUDWLYH�OHDUQLQJ��KLVWRU\�HGXFDWLRQ��FULWLFDO�WKLQNLQJ�VNLOOV�

�

,1752'8&7,21�

:LGMD��������VWDWHG�WKDW�VWXGHQWV�KDYH�D�ORW�RI�FRPSODLQWV�DERXW�WKH�WHDFKLQJ�RI�+LVWRU\��

ERWK�VXEVWDQWLYH�DQG�PHWKRGRORJLFDO��6XEVWDQWLYHO\��OHDUQLQJ�PDWHULDOV�IRU�+LVWRU\�LQ�HOHPHQWDU\�

VFKRRO� �6'��� PLGGOH� VFKRRO� �603��� KLJK� VFKRRO� �60$�� KDYH� D� ORW� RI� UHSHWLWLRQV� DQG� ERULQJ��
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/HDUQLQJ�+LVWRU\�LV�PHWKRGRORJLFDOO\�WRR�PXFK�UHYROYLQJ�DURXQG�WKH�GHYHORSPHQW�ZKLFK�LV�IDU�

DZD\�IURP�WKH�HQYLURQPHQW�LQVLGH�WKH�VWXGHQWV�DQG�WKHLU�JURXSV��6XSDUGDQ��������VXJJHVWHG�WKDW�

LW�LV�IDLU�ZKHQ�VWXGHQWV��DV�LQ�PDQ\�ZD\V�WKH�KLVWRU\�RI�,QGRQHVLD�LV�EHLQJ�WDXJKW�WRGD\��WDONV�PXFK�

DERXW�FHUWDLQ�SHRSOH��DQG�LV�QRW�SHUFHLYHG�DV�VRPHWKLQJ�PHDQLQJIXO�WKDW�FDQ�EH�LQWHUQDOL]HG�E\�WKH�

VWXGHQWV��

,Q�OLQH�ZLWK�:L\DQDUWL���������+LVWRU\�OHDUQLQJ�LV�FRQVLGHUHG�ERULQJ�DQG�OHVV�PHDQLQJIXO�

DPRQJ�VWXGHQWV�ZLWKLQ�WKH�PHDQLQJ�RI�WKHLU�HYHU\GD\�OLIH��$VPDKDQL��������DGGV�DQRWKHU�SUREOHP�

WKDW�PDQ\� WHDFKLQJ� DSSURDFKHV� DUH� XQSOHDVDQW�� OLNH� WKH� XVH� RI� RUDO� SUHVHQWDWLRQV� DQG� WHDFKHU�

FHQWHUHG�WHDFKLQJ��

,VMRQL� �������VWDWHV� WKDW� LQ� WKH�WHDFKLQJ�RI�KLVWRU\� D�+LVWRU\� WHDFKHU� LV�YHU\�ERULQJ��DQG�

VWXGHQWV
� DWWLWXGHV� WRZDUG� WKH� VXEMHFWV� DUH� ORZ�� 5HVXOWV� RI� ,VMRQL
V� VWXG\� ������� VKRZHG� WKDW�

VWXGHQWV
�DWWLWXGHV�WRZDUG�WKH�VXEMHFWV�RI�KLVWRU\�LV�OHVV�LQWHUHVWLQJ��EHFDXVH�WHDFKHUV�DUH�QRW�DEOH�

WR�SURYLGH�OHDUQLQJ�H[SHULHQFH�ZLWK�FULWLFDO�WKLQNLQJ�VNLOOV�WR�VWXGHQWV��

,Q�KLV�VWXG\��$WPDGLQDWD��������VWDWHG�WKDW�DW�WKLV�PRPHQW�WKH�+LVWRU\�WHDFKLQJ�LV�VWLOO�QRW�

VDWLVIDFWRU\��EHFDXVH�WKH�+LVWRU\�WHDFKHU�GLVFORVH�RQO\�GU\�IDFWV��DQG�HYHQWV�VXFK�DV�WKH�RUGHU�RI�

WKH�\HDU�DORQH��DQG�JHQHUDWH�OHVV�VRFLDO�VNLOOV�RI�LQGLYLGXDOV�ZLWKLQ�WKH�JURXS��+DVVDQ��������VWDWHG�

WKDW�WHDFKHUV�WHQG�WR�IRFXV�PRUH�RQ�SXUVXLQJ�OHDUQLQJ�RXWFRPHV�UDWKHU�WKDQ�SURFHVVHV��6LPLOLDUO\��

,EUDKHHP��������DUJXHV�WKDW�WHDFKLQJ�DQG�OHDUQLQJ�LQ�VFKRRO�LV�H[DPV�RULHQWHG��QRW�WR�WKH�OHDUQLQJ�

SURFHVV��,Q�DGGLWLRQ��.KRR�.D\�.LP��������VWDWHG�WKDW�WKH�VXEMHFWV�DUH�WUDSSHG�XQGHU�XQDWWUDFWLYH�

DQG�ERULQJ�WHDFKLQJ�DSSURDFK��7KLV�LV�RQH�RI�WKH�UHDVRQV�ZK\�+LVWRU\�VXEMHFW�GRHV�QRW�UHDOO\�JHW�

VWXGHQWV
�LQWHUHVWV�DW�VFKRROV��

/RZ�VWXGHQWV
�OHDUQLQJ�RXWFRPHV�IRU�+LVWRU\�OHDUQLQJ�ZHUH�GXH�WR�WKH�WHDFKHUV�GR�QRW�UHDOO\�

WRXFK�WKH�IRUPDWLRQ�RI�DWWLWXGHV�DQG�FULWLFDO� WKLQNLQJ�RI�VWXGHQWV��6XWDUMR��������+DUWLQL��������

VWDWHG�VWXGHQWV�OHDUQLQJ�DFKLHYHPHQW�LQ�WKH�+LVWRU\�VXEMHFW�DOVR�GHSHQGV�RQ�WKH�WHDFKHUV
�WHDFKLQJ�

PHWKRGV��

)XUWKHUPRUH��'RNRODPR��������VWDWHV�VRPH�XQKDSS\�IDFWV�RI�D�KLVWRU\�OHVVRQ��WKH\�DUH���D��

WKH�+LVWRU\�VXEMHFW�RQO\�FRQWDLQV�IDFWV��QDPHV��DQG�HYHQWV�RI�WKH�SDVW���E��D�ERULQJ�VXEMHFW���F��WKHUH�

LV�QR�FRQWULEXWLRQ�WR�VRFLHW\��IRU�GLVFXVVLQJ�WKH�SDVW����G��OHDUQLQJ�LV�EDVHG�RQ�WH[WERRNV���H��,W�GRHV�

QRW�KDYH�FULWLFDO�WKLQNLQJ�VNLOOV�OHDUQLQJ���I��WKH�WHDFKHUV�XVH�WUDGLWLRQDO�WHDFKLQJ�PHWKRGV��

7KH�WUDGLWLRQDO�OHDUQLQJ�LQ�WKH�+LVWRU\�FODVV�ZDV�DOVR�UHSRUWHG�E\�5DVKLG��������ZKR�IRXQG�

WKH�OHDUQLQJ�RI�+LVWRU\�WR�EH�OHVV�HIIHFWLYH�DQG�SURGXFH�VWXGHQWV�ZKR�DUH�QRW�FUHDWLYH��FULWLFDO�DQG�

LQQRYDWLYH��7KH�+LVWRU\�WHDFKHUV�DUH�MXVW�WHOOLQJ�VWRULHV�RU�FRQYH\�LQIRUPDWLRQ��ZKHUHDV�VWXGHQWV�

RQO\�UHFHLYH��UHFRUG�DQG�PHPRUL]H�WKH�LQIRUPDWLRQ�SURYLGHG��

<X]DU� �������DOVR� UHSRUWV� WKDW�PDQ\� WHDFKHUV�DUH� VWLOO� DFFXVWRPHG� WR� OHFWXULQJ� WHDFKLQJ�

PRGHO��$V�D�UHVXOW��VWXGHQWV�ZHUH�QRW�LQWHUHVWHG�LQ�WKH�OHVVRQV��6WXGHQWV�EHFRPH�ERUHG��EHFDXVH�

WKH\�DUH�QRW�DFWLYHO\�LQYROYHG��5DVKLG��������DOVR�VXJJHVWHG�WKDW�KLVWRU\�WHDFKHUV�VKRXOG�SOD\�D�
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UROH�DV�KLVWRULDQV�HGXFDWH�DQG�JXLGH�VWXGHQWV� LQ� ILQGLQJ� WKH�SUHFLVH� IDFWV�DQG�FRUUHFW� WKH�SXEOLF�

UHVSRQVH�WR�WKH�IDFW�WKDW�KLVWRU\�LV�D�ERULQJ�VXEMHFW��7KHUHIRUH��LW�LV�QDWXUDO�IRU�WHDFKHUV�WR�H[DPLQH�

FXUUHQW�PHWKRGV�RI�WHDFKLQJ�DQG�OHDUQLQJ�WKDW�DOORZV�VWXGHQWV�WR�OHDUQ�DFWLYHO\��

-DPLO��������VWDWHV�VWXGHQWV�VKRXOG�EH�JLYHQ�WKH�RSSRUWXQLW\�DQG�HQFRXUDJHG�WR�DFWLYHO\�

LQYROYH�WKHPVHOYHV�LQ�WKH�SURFHVV�RI�WHDFKLQJ�DQG�OHDUQLQJ�KLVWRU\�WKURXJK�WKH�DFWLYLW\�RI�GHEDWHV��

GLVFXVVLRQV��ILHOG�VWXGLHV�DQG�PDNHV�LQWHUSUHWDWLRQ�RI�VRPHWKLQJ�KLVWRULFDO�HYHQWV��+LVWRU\�WHDFKHUV�

QHHG�WR�EH�FRQVWDQWO\�FUHDWLYH�DQG�LQQRYDWLYH�ZKHQ�LPSOHPHQWLQJ�OHDUQLQJ��7KH\�QHHG�WR�HTXLS�

WKHPVHOYHV� ZLWK� WKH� NQRZOHGJH� DQG� VNLOOV� UHJDUGLQJ� SHGDJRJLFDO� PHWKRGV� DQG� WHFKQLTXHV� RI�

WHDFKLQJ� KLVWRU\��$PRQJ� WKH�PHWKRGV� WKDW� FDQ� EH� XVHG� LV� D� FRRSHUDWLYH� OHDUQLQJ��&RRSHUDWLYH�

OHDUQLQJ�PHWKRGV� KDYH� ORQJ� EHHQ� LPSOHPHQWHG�� EXW� WKLV� PHWKRG� LV� UDUHO\� XVHG� E\� WHDFKHUV� LQ�

,QGRQHVLD��

&RRSHUDWLYH�OHDUQLQJ�PRGHO�GHSDUWV�IURP�WKH�SUHPLVH�WKDW�E\�GRLQJ�WKLQJV�WRJHWKHU�LW�ZLOO�

SURYLGH�D�EURDGHU�OHDUQLQJ�RSSRUWXQLWLHV�DQG�D�FRQGXFLYH�DWPRVSKHUH�WR�WKH�VWXGHQWV�WR�DFTXLUH��

GHYHORS�WKH�NQRZOHGJH��DWWLWXGHV��YDOXHV�DQG�VRFLDO�VNLOOV��LQFOXGLQJ�FROODERUDWLRQ�VNLOOV�WKDW�DUH�

XVHIXO�WR�VRFLHW\��

-RKQVRQ��������VWDWHG�WKDW�WKURXJK�FRRSHUDWLYH�OHDUQLQJ�WHDFKHUV�FDQ�WUDLQ�VWXGHQWV�WR�KDYH�

VRFLDO�VNLOOV��LPSURYH�DFDGHPLF�VNLOOV�DQG�WKH�DELOLW\�WR�WKLQN�FULWLFDOO\��WR�IRUP�D�UHODWLRQVKLS�RI�

IULHQGVKLS��WR�OHDUQ�IURP�D�YDULHW\�RI�VRXUFHV�RI�LQIRUPDWLRQ��WR�OHDUQ�E\�XVLQJ�PDQQHUV��LPSURYH�

OHVV�FRPPHQGDEOH�DWWLWXGH�WRZDUGV�VFKRRO��WR�OHDUQ�KRZ�WR�UHGXFH�SRRU�EHKDYLRU��DQG�KHOS�VWXGHQWV�

WR�UHVSHFW�WKH�RSLQLRQV�RI�RWKHUV��

6KRXQDUD��������VWDWHV�WKDW�FRRSHUDWLYH�OHDUQLQJ�LV�DQ�DOWHUQDWLYH�WKDW�FDQ�JURZ�DQG�GHYHORS�

FULWLFDO�WKLQNLQJ�DELOLWLHV��7KLV�DSSURDFK�FDQ�DOVR�LQVWLOO�SRVLWLYH�YDOXHV�DQG�DWWLWXGHV�DQG�SUDFWLFH�

VRFLDO�VNLOOV�RI�VWXGHQWV��VR�WKDW�WKH�VWXGHQWV�FDQ�GHYHORS�WKHLU�FDSDELOLWLHV�WR�WKH�IXOOHVW�SRLQW��

(JJHQ� DQG� .DXFKDF� ������� VWDWHG� WKDW� WKH� FRRSHUDWLYH� OHDUQLQJ� LV� D� JURXS� RI� OHDUQLQJ�

VWUDWHJLHV�WKDW�HQJDJH�VWXGHQWV�WR�ZRUN�WRJHWKHU�LQ�D�VPDOO�JURXS�WR�DFKLHYH�FHUWDLQ�JRDOV��6DQWL�

������� ��� VWDWHV� WKDW� WKH� SXUSRVH� RI� IRUPLQJ� D� VPDOO� JURXS� LV� WR� LQFUHDVH� WKH� SDUWLFLSDWLRQ� RI�

VWXGHQWV��SUHSDULQJ�VWXGHQWV�WR�SRVVHVV�OHDGHUVKLS�DQG�H[SHULHQFH�LQ�PDNLQJ�JURXS�GHFLVLRQV��DQG�

DOVR�SURYLGH�DQ�RSSRUWXQLW\�WR�ZRUN�DQG�OHDUQ�WRJHWKHU�ZLWK�VWXGHQWV�RI�GLIIHUHQW�FXOWXUHV��FXVWRPV�

DQG� GLIIHUHQW� DELOLWLHV�� 6KZDOE� ������� VWDWHG� WKDW� FRRSHUDWLYH� OHDUQLQJ� FDQ� HQKDQFH� VWXGHQWV
�

UHODWLRQVKLSV�LQ�VRPH�GLYHUVLW\�LQ�FRRSHUDWLYH�OHDUQLQJ�FODVV��7KHUHIRUH��LW�PXVW�EH�D�PHWKRG�RI�

HGXFDWLRQ�WKDW�EHQHILWV�DOO�RI�VRFLHW\�LQ�DGGUHVVLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�D�PDMRULW\�DQG�PLQRULW\�

JURXSV��

6ODYLQ� ������� IXUWHU� H[SORUHG� WKDW� WKHUH� DUH� WKUHH� PDLQ� FRQFHSWV� WKDW� FKDUDFWHUL]H�

FRRSHUDWLYH�OHDUQLQJ��JURXS�DZDUGV��LQGLYLGXDO�DFFRXQWDELOLW\�DQG�HTXDO�RSSRUWXQLW\��*URXS�DZDUG�

LV� OLNH�DQ�LQFHQWLYH�JLYHQ�WR�VWXGHQWV�ZKR�KDYH�EHHQ�VKRZLQJ�DFWLYLW\�DQG�FUHDWLYLW\�LQ�JURXSV��

,QGLYLGXDO�DFFRXQWDELOLW\�LV�WKH�UHVXOW�RI�VWXGHQWV�OHDUQLQJ�ZKLFK�LV�LQIOXHQFHG�E\�WKH�DELOLW\�RI�WKH�

VWXGHQWV�WKHPVHOYHV��,QGLYLGXDO�VWXGHQWV�KDYH�WZR�UHVSRQVLELOLWLHV��ZRUNLQJ�DQG�XQGHUVWDQGLQJ�WKH�
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OHVVRQ� PDWHULDO�� ERWK� IRU� KHU� OHDUQLQJ� RXWFRPHV� DQG� OHDUQLQJ� RXWFRPHV� RI� WKH� JURXS�� (DFK�

LQGLYLGXDO�LQ�WKH�JURXS�DUH�UHTXLUHG�WR�MRLQWO\�UHVSRQVLEOH�IRU�WKHLU�PRUH�VXFFHVVIXO�OHDUQLQJ��

6KRXQDUD��������VKRZHG�WKDW�FRRSHUDWLYH�OHDUQLQJ�FDQ� LPSURYH�OHDUQLQJ�VLJQLILFDQW�DQG�

SRVLWLYH�HIIHFW�RQ�VWXGHQWV
�VNLOOV�WR�EH�DEOH�WR�WKLQN�FULWLFDOO\�LQ�KLVWRU\��&RRSHUDWLRQ�RI�VWXGHQWV�

LQ�WKH�JURXS�SURYLGHV�D�YDULHW\�RI�H[SHULHQFHV�WR�VWXGHQWV��WKH\�KDG�PDQ\�RSSRUWXQLWLHV�WR�VSHDN��

PDNH�FKRLFHV��DQG�JHQHUDOO\�GHYHORS�JRRG�VWXG\�KDELWV�,Q� OLQH�ZLWK� WKH�RSLQLRQ�RI�$URQVRQ�	�

3DWQRH���������:DONHU�	�&URJDQ� �������PHQWLRQV� WKDW�RQH�RI� WKH�PRVW�HIIHFWLYH� WHFKQLTXHV� LQ�

FRRSHUDWLYH�OHDUQLQJ�LV�WKH�W\SH�RI�FRRSHUDWLYH�OHDUQLQJ�PRGHO���-LJVDZ��7KLV�W\SH�LV�PRUH�YLVLEOH�

LQ�WKH�FRRSHUDWLRQ�DQG�LQWHUGHSHQGHQFH�DPRQJ�VWXGHQWV��

-LJVDZ�DV�RQH�RI�FRRSHUDWLYH�OHDUQLQJ�PRGHOV�ZDV�DOVR�LQWURGXFHG�E\�(OLRW�$URQVRQ�DQG�

KLV� FROOHDJXHV� �$URQVRQ��%ODQH\�� 6WHSKDQ�� 6LNHV�� DQG�6QDSS��$URQVRQ��%ULGJHPDQ�	�*HIIQHU��

�������7KURXJK�FRRSHUDWLYH�OHDUQLQJ�VWUDWHJLHV��HDFK�VWXGHQWV�ZLOO�EHFRPH�DQ�H[SHUW�LQ�D�SDUWLFXODU�

ILHOG��$FFRUGLQJ�WR�$URQVRQ�YHUVLRQ�� LQ�SUDFWLFH� WKH�VWXGHQWV�ZHUH�GLYLGHG� LQWR�VHYHUDO�JURXSV��

(DFK�JURXS�PHPEHU�LV�JLYHQ�D�MRE�WR�GR�D�SDUW�RI�WKH�VWXG\�PDWHULDO��7KH�VWXGHQWV�IURP�HDFK�JURXS�

DUH�KDYLQJ�WKH�VDPH�WDVNV�WRJHWKHU�IRUP�D�JURXS�RI�H[SHUWV��%HFDXVH�WKHVH�JURXSV�RI�H[SHUWV�GR�

WKHLU�ZRUN��WKH�VWXGHQWV�ZLOO�EHFRPH�H[SHUWV�LQ�WKHLU�ILHOGV�WKDW�KDYH�EHHQ�GHILQHG�DQG�OHDUQ�KRZ�

WR�GR� WKH� WDVNV� WKH\� KDYH�EHHQ� DVVLJQHG�DV�ZHOO��7KH�PHPEHUV�RI� WKH� H[SHUW� JURXS� WKHQ�ZRUN�

WRJHWKHU�WR�GHFLGH�KRZ�WR�WHDFK�WKHLU�QHZO\�DFTXLUHG�NQRZOHGJH�WR�RWKHU�PHPEHUV�RI�WKH�UHVHDUFK�

JURXSV�RI�RULJLQ��$V�VRRQ�DV�WKH�H[SHUW�JURXSV�KDYH�FRPSOHWHG�WKHLU�WDVNV��WKH�VWXGHQWV�UHWXUQ�WR�

WKHLU� VWXG\� JURXS��(DFK� VWXGHQW� WKHQ� H[SODLQHG� KLV� RU� KHU� ILQGLQJV� WR�PHPEHUV� RI� WKHLU� JURXS��

:HGPDQ��������VWDWHG�WKDW�WKH�VWXG\�JURXS�LV�PRUH�GLUHFWHG�DW�WKH�YDOXHV�����LQWHUDFWLRQ�RUDOO\�WR�

XQGHUVWDQG�QHZ�LQIRUPDWLRQ�����WKH�UROH�RI�WKH�VWXGHQWV�ZKR�DVNHG�WKH�RUJDQL]DWLRQ�WR�H[SODLQ�DQG�

FODULI\� WKH� QHZ� LQIRUPDWLRQ�� DQG� ��� VRFLDO� H[SHULHQFHV� WKDW� IDFLOLWDWH� WKH� XQGHUVWDQGLQJ� DQG�

GHYHORSPHQW�RI�WKH�LQGLYLGXDO��

7KLV� W\SH� RI� FRRSHUDWLYH� OHDUQLQJ� �MLJVDZ�� LV� GHVLJQHG� WR� HQKDQFH� VWXGHQWV
� VHQVH� RI�

UHVSRQVLELOLW\�WRZDUGV�WKHLU�RZQ�OHDUQLQJ�DQG�DOVR�WR�OHDUQLQJ�RI�WKHLU�IULHQGV��7KH�VWXGHQWV�GR�QRW�

RQO\�OHDUQ�WKH�PDWHULDOV�JLYHQ��EXW�WKH\�PXVW�DOVR�EH�UHDG\�WR�SUHVHQW�DQG�WHDFK�WKH�PDWHULDOV�WR�WKH�

RWKHU� JURXS�PHPEHUV��7KXV�� VWXGHQWV�ZLOO� EH� LQWHUGHSHQGHQW�ZLWK� HDFK�RWKHU��7KH\�PXVW�ZRUN�

WRJHWKHU�FRRSHUDWLYHO\�WR�VWXG\�WKH�DVVLJQHG�PDWHULDO���/LH��������

&RRSHUDWLYH�OHDUQLQJ�FDQ�VKDSH�VWXGHQWV�
FULWLFDO�WKLQNLQJ�DELOLW\�DQG�FDQ�DURXVH�VWXGHQWV
�

VRFLDO�VNLOOV��7KH�VWXGHQWV
�FULWLFDO�WKLQNLQJ�VNLOOV��VWXGHQWV
�DWWLWXGHV���DQG�VRFLDO�VNLOOV�DUH�YDULDEOHV�

WR� EH� PHDVXUHG� WKURXJK� TXHVWLRQQDLUHV� DQG� LQWHUYLHZV�� 7KH� LPSDFW� RI� WKHVH� YDULDEOHV� ZLOO� EH�

PHDVXUHG� LQ� WHUPV� RI� WKH� OHYHO� RI� VWXGHQWV
� OHDUQLQJ� RXWFRPHV� LQ� WKH� VXEMHFWV� RI� +LVWRU\�7KH�

FRRSHUDWLYH�OHDUQLQJ�PD\�DOVR�HVWDEOLVK�D�SDWWHUQ�RI�FULWLFDO�WKLQNLQJ�DPRQJ�VWXGHQWV�DQG�WR�IRUP�

VRFLDO� VNLOOV�DPRQJ�JURXSV�RI� WKH� VWXGHQWV��7RJHWKHU� WKH\�FDQ�VROYH�PDQ\�SUREOHPV� LQ�+LVWRU\�

OHDUQLQJ��

�
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�

.HHIH��������DVVHUWV�WKDW�WHDFKHUV�VKRXOG�OHDUQ�DERXW�WKH�GLIIHUHQFHV�DPRQJ�VWXGHQWV��HDFK�

VWXGHQW�KDV�WKH�VNLOOV�RI�FULWLFDO�WKLQNLQJ�DQG�VHOI�OHDUQLQJ��7KH�FRQFHSW�RI�VWXGHQWV�DV�LQGLYLGXDOV�

ZKR�GLIIHU�LQ�DWWLWXGH�DQG�FULWLFDO�WKLQNLQJ�VNLOOV�DUH�WKH�EDVLV�RI�WKLV�VWXG\�DQG�OLQNHG�WR�OHDUQLQJ�

RXWFRPHV�LQ�WKH�VXEMHFWV�RI�+LVWRU\��

7KH� SXUSRVH� RI� WKLV� VWXG\� LV� WR� LQYHVWLJDWH� WKH� LPSOHPHQWDWLRQ� RI� WKH� -LJVDZ� W\SH� RI�

FRRSHUDWLYH�OHDUQLQJ�E\�VWXGHQWV��WR�NQRZ�WKH�W\SH�RI�OHDUQLQJ�RXWFRPHV�RI�WKH�MLJVDZ�FRRSHUDWLYH�

OHDUQLQJ�� WR�LGHQWLI\�ZKDW�NLQGV�RI�FULWLFDO� WKLQNLQJ�VNLOOV�DQG�GLYHUVLW\�RI�VWXGHQWV�ZKR�OHDUQHG�

XVLQJ�-LJVDZ�ZLWK�WUDGLWLRQDO�OHDUQLQJ�PRGHOV��

7KH� SUREOHP� RI� WKLV� VWXG\� LV� WR� ZKDW� H[WHQW� KDV� WKH� -LJVDZ� FRRSHUDWLYH� OHDUQLQJ� EHHQ�

LPSOHPHQWHG�E\�VWXGHQWV��WR�ZKDW�H[WHQW�DUH�WKH�OHDUQLQJ�RXWFRPHV�XVLQJ�WKH�-LJVDZ��DQG�WR�ZKDW�

H[WHQW� DUH� WKH� GLIIHUHQFHV� LQ� WHUPV� RI� VWXGHQWV
� FULWLFDO� WKLQNLQJ� DIWHU� XVLQJ� WKH� -LJVDZ� ZLWK�

WUDGLWLRQDO�OHDUQLQJ�PRGHO�DW�60$1���DQG�60$1���3HNDQEDUX��

�

7+(25,7,&$/�)5$0(:25.�

&ULWLFDO�WKLQNLQJ�UHIHUV�WR�WKH�DELOLW\�RI�UHDVRQLQJ�WR�VROYH�SUREOHPV�LQ�D�FRRSHUDWLYH�OHDUQLQJ��

%RWK�RI�WKHVH�FDSDELOLWLHV�UHIOHFW�WKH�VNLOOV�DQG�DWWLWXGH�RI�VRPHRQH�ZKR�WKLQNV�FULWLFDOO\�LQ�WKH�VWDOO�

GHJUHHV��&ULWLFDO�WKLQNLQJ�LV�PHDVXUHG�E\�REVHUYDWLRQ�DQG�TXHVWLRQQDLUHV��

� &ULWLFDO�WKLQNLQJ�LV�WKH�WRWDO�VFRUH��ZKLFK�LV�PHDVXUHG�WKURXJK�D�TXHVWLRQQDLUH�EHKDYLRU�RI�

VWXGHQWV�RQ�WKH�ILQGLQJV�WR�UHYHDO��GUDZ�FRQFOXVLRQV��WKLQN�RI�RWKHU�ZD\V�ZLWK�WKH�FKDUDFWHULVWLFV��

����GDUHG�WR�SXW�IRUZDUG�LGHDV������FDQ�EH�FRQFOXGHG������DQDO\]H�WKH�LGHDV�RI�RWKHUV������GHYHORS�

SUREOHPV������WKLQN�RI�DQRWKHU�ZD\�WR�VROYH�WKH�SUREOHP�DQG�����WKH�VSHHG�RI�WKRXJKW��

�

&ULWLFDO�WKLQNLQJ�LV�GHILQHG�DV�WKH�LQWHOOHFWXDO�DELOLWLHV��WKH�DELOLW\�WR�DQDO\]H��V\QWKHVL]H��DQG�

HYDOXDWH�%ORRP��LQ�+DVVDQ���������,Q�UHODWLRQ�ZLWK�WKH�GHYHORSPHQW�RI�FULWLFDO�WKLQNLQJ��/DLODVDUL�

�������VWDWHV�WKDW��LQ�WKH�SURFHVV�RI�OHDUQLQJ��WKH�GHYHORSPHQW�RI�FULWLFDO�WKLQNLQJ�VNLOOV�LV�PRUH�

HQJDJLQJ�VWXGHQWV�DV�WKLQNHUV�IURP�D�VWXG\���7KH�UROH�RI�WHDFKHUV�LQ�GHYHORSLQJ�FULWLFDO�WKLQNLQJ�

VNLOOV� LV� WKDW� WHDFKHUV�PXVW�JLYH�VWXGHQWV� WKH�FKDQFH� WR�H[SUHVV�RSLQLRQV�RU�DVN�TXHVWLRQV��$V�D�

IDFLOLWDWRU��WKH�WHDFKHUV�PXVW�EH�DEOH�WR�DFW�DV�D�UHVRXUFH�WR�H[SODLQ�WKH�EHQHILWV�RI�FULWLFDO�WKLQNLQJ��

7HDFKHUV�DV�D�PRWLYDWRU�PHDQV�WKDW�WHDFKHUV�DOZD\V�PDLQWDLQ�WKHLU�VHOI�HVWHHP�ZKHQ�VWXGHQWV�DVN�

DQG�DQVZHU�TXHVWLRQV�VR�WKDW�VWXGHQWV�GR�QRW�IHHO�DWWDFNHG�RU�LQWLPLGDWHG��

�

�

�
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�

5(6($5&+�0(7+2'2/2*<�

�

7KH�SRSXODWLRQ�RI�WKLV�VWXG\�ZHUH�KLJK�VFKRRO�VWXGHQWV�RI�3HNDQEDUX�IURP�VFKRROV�ZLWK�VLPLODU�

DFFUHGLWDWLRQ�IURP�WKH�JRYHUQPHQW�WKDW�LV�DFFUHGLWHG�E\��%��RQ�WKH�*UDGH����RI�$SSOLHG�6RFLDO�

6FLHQFHV� �,36���7KL�+LVWRU\�VXEMHFW� WDNHV�RQH�VHPHVWHU��7KH�VDPSOHV�RI� WKLV�VWXG\�FRQVLVWHG�RI�

VWXGHQWV�RI�60$���DQG�60$���3HNDQEDUX��60$���FRQVLVWV�RI� IRXU�KLJK�VFKRRO�FODVVHV� DQG���

FRQVLVWV� RI� WKUHH� FODVVHV�� 'HWHUPLQDWLRQ� EHWZHHQ� WKH� H[SHULPHQWDO� DQG� FRQWURO� FODVVHV� ZDV�

FRQGXFWHG�E\�XVLQJ�VWDWLVWLFDO�DQDO\VLV��WKH�%DUWOHW��WR�H[DPLQH�WHVW�RI�KRPRJHQHLW\�RI�YDULDQFH�RI�

HDFK�FODVV��)URP�HDFK�VFKRRO�WZR�FODVVHV�HUH�WDNHQ�DV�WKH�H[SHULPHQWDO�FODVV�DQG�WKH�FRQWURO�FODVV��

� 7KH�VWXG\�LQYROYHG�����VWXGHQWV�LQ�JUDGH����LQ�VRFLDO�VWXGLHV�FRQVLVWLQJ�RI����PDOHV�

���������DQG����IHPDOHV�����������,Q�WHUPV�RI�WKH�QXPEHU�RI�VWXGHQWV�DWWHQGLQJ�VWXG\�JURXSV��

WUDGLWLRQDO�JURXSV�FRQVLVW�RI����SHRSOH�����PDOHV����������DQG����IHPDOHV�����������7KHQ�WKH�

JURXS�ZLWK�D�MLJVDZ�RI�WKH�FRRSHUDWLYH�OHDUQLQJ�PRGHO�ZDV����VWXGHQWV�ZLWK�GHWDLOV�RI����PHQ�

���������DQG����IHPDOHV�����������

4XHVWLRQQDLUH�WR�PHDVXUH�VWXGHQWV
�FULWLFDO�WKLQNLQJ�DERXW�WKLV�+LVWRU\�VXEMHFW�FRQWDLQV����

LWHPV��7KH�LQVWUXPHQW�FRYHUV�DVSHFWV�RI�VWXGHQWV
�EUDYHU\�WR�H[SUHVV�LW\�RSLQLRQ�RQ�WKH�VXEMHFWV�RI�

KLVWRU\��DELOLW\�WR�PDNH�D�FRQFOXVLRQ�LQ�WKH�VWXG\�RI�+LVWRU\��DQDO\]H�RWKHU�SHRSOH
V�LGHDV��GHYHORS�

D�SUREOHP��WKLQN�RI�DQRWKHU�ZD\�WR�VROYH�WKH�SUREOHP��DQG�VSHHG�RI�WKLQNLQJ��

4XHVWLRQQDLUH� DERXW� VWXGHQWV
� FRXUDJH� WR� H[SUHVV� RSLQLRQV� RQ� WKH� VXEMHFWV� RI� KLVWRU\�

FRQWDLQV�WZR�SRVLWLYH�LWHPV����SRVLWLYH�LWHP�DQG���QHJDWLYH�LWHP��4XHVWLRQQDLUH�DERXW�WKH�DELOLW\�

WR� PDNH� D� FRQFOXVLRQ� LQ� WKH� VWXG\� FRQWDLQLQJ� �� LWHPV�� �� SRVLWLYH� DQG� �� QHJDWLYH� LWHPV��

4XHVWLRQQDLUH�WR�DQDO\]H�WKH�RSLQLRQ�RI�D�IULHQG�LQ�WKH�VXEMHFWV�RI�KLVWRU\�FRQWDLQV�WZR�LWHPV����

SRVLWLYH�VKDSHG�LWHPV��4XHVWLRQQDLUH�RQ�WKH�DELOLW\�WR�GHYHORS�SUREOHPV�LQ�WKH�VXEMHFWV�RI�KLVWRU\�

FRQWDLQV�WZR�LWHPV����SRVLWLYH�LWHP�DQG���QHJDWLYH��4XHVWLRQQDLUH�DERXW�WKLQN�RI�DQRWKHU�ZD\�WR�

VROYH�WKH�SUREOHP�FRQWDLQV���LWHPV�����SRVLWLYH�DQG���QHJDWLYH�LWHPV��4XHVWLRQQDLUH�DERXW�WKH�VSHHG�

RI�WKRXJKW�FRQWDLQV���LWHPV����SRVLWLYH�DQG���QHJDWLYH�LWHPV��

(DFK�VWDWHPHQW�KDV�D�UDWLQJ�RI�ILYH�SRLQW�/LNHUW�VFDOH��7KH�VWXGHQWV�ZHUH�JLYHQ�WKH�RSWLRQ�RI�HLWKHU�

FKRRVLQJ� �VWURQJO\� GLVDJUHH��� �GLVDJUHH��� �GRXEWIXO��� �DJUHH�� RU� �VWURQJO\� DJUHH��� )RU� SRVLWLYH�

LWHPV���VWURQJO\�GLVDJUHH��ZDV�JLYHQ�D�VFRUH�RI�����GLVDJUHH��ZDV�JLYHQ�D�VFRUH�RI�����GHILQLWHO\�

QRW��JLYHQ�D�VFRUH�RI�����DJUHH��ZDV�JLYHQ�D�VFRUH�RI���DQG��VWURQJO\�DJUHH��ZDV�JLYHQ�D�VFRUH�RI�

���6FRUHV�IRU�QHJDWLYH�LWHPV�DUH�RWKHUZLVH��7KH�VDPH�LWHPV�XVHG�IRU�WKH�SUH�WHVW�DQG�SRVW�WHVW��

�

7DEOH����

�
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�

,QGLFDWRUV� 3RVLWLYH�,WHPV� 1HJDWLYH�,WHPV�

��� &RXUDJH�WR�H[SUHVV�LGHDV� �� �� �� ��

��� $ELOLW\�WR�PDNH�D�FRQFXOXVLRQ� �� ����� �� ��

��� $QDO\VLQJ�RWKHUV¶�LGHDV� �� ����� �� ��

��� 'HYHORSLQJ�SUREOHPV� �� �� �� ��

��� 7KLQNLQJ�RI�RWKHU�ZD\V�WR�VROYH�

SUREOHPV�

�� ������� �� ���

�� 6SHHG�RI�WKRXJKW� �� ������� �� ���

�

'DWD�ZHUH�FROOHFWHG�WKURXJK�WKH�IROORZLQJ�WHFKQLTXHV��

'HHS�2EVHUYDWLRQ��6SUDGO\�LQ�6RQKDML��������,Q�GHSWK�LQWHUYLHZV�ZHUH�FRQGXFWHG�WR�REWDLQ�GDWD�

WKDW�UHODWHV�WR�WKH�YDOLGLW\�RI�WKH�UHVXOWV�RI�REVHUYDWLRQV��7HVWV�RI�OHDUQLQJ�DFKLHYHPHQW�WKURXJK�SUH�

DQG�SRVW�WHVWV�ZHUH�UXQ�EHIRUH�DQG�DIWHU�WKH�FRRSHUDWLYH�OHDUQLQJ��$�TXHVWLRQQDLUH�ZDV�GLVWULEXWHG�

WR�ILQG�RXW�KRZ�WKH�VWXGHQWV
�FULWLFDO�WKLQNLQJ�VNLOOV��9LGHR�UHFRUGLQJ�ZDV�GRQH�DV�D�FRPSOHPHQW�WR�

WKH�LPSRUWDQFH�RI�GDWD�DQDO\VLV�DQG�GRFXPHQWDWLRQ�RI�FRRSHUDWLYH�OHDUQLQJ�DFWLYLW\�WDNLQJ�SODFH�

GXULQJ�WKH�H[SHULPHQW��7HDFKHUV
�QRWHV�ZHUH�WDNHQ�LQWR�DFFRXQW�DV�D�PDWHULDO�FRQVLGHUDWLRQ�DQG�

FRPSDULVRQ�RI�WKH�FROOHFWLRQ�DQG�DQDO\VLV�RI�GDWD��$OO�GDWD�REWDLQHG�IURP�WKH�WHVWLQJ�WRROV�HLWKHU�LQ�

SUH�DQG�SRVW�WHVWV�ZHUH�FRGHG�DQG�DQDO\]HG�XVLQJ�([FHO�IRU�:LQGRZV��

7R�GHWHUPLQH�ZKHWKHU�WKHUH�LV�DQ\�GLIIHUHQFH��WHVWV�RI�SDLUHG�GDWD��6WXGHQW
V�W�WHVW��ZHUH�

FRQGXFWHG��,I�WKHUH�DUH�QR�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�WKH�GHSHQGHQW�YDULDEOH�IRU�WKH�SUH�WHVW��

LW�ZLOO�EH�IROORZHG�E\�$1&29$�IRU�WKH�SRVW�WHVW��

�

5(68/76�$1'�',6&866,21�

�

9DOGLW\�RI�WKH�,QVWUXPHQWV�

7R� GHPRQVWUDWH� WKH� YDOLGLW\� RI� WKH� UHVHDUFK� LQVWUXPHQWV� XVHG� LQ� WKLV� VWXG\�� &URQEDFK� DOSKD�

FRHIILFLHQW�YDOLGLW\�DQDO\VLV�ZDV�FRQGXFWHG�WR�GHWHUPLQH� WKH�LQWHUQDO�FRQVLVWHQF\�LQGH[�RI� WKH�

LQVWUXPHQWV�� )RU� WKH� VWXGHQWV¶� FULWLFDO� WKLQNLQJ� VNLOOV�� FRHIILFLHQW� DOSKD� ZDV� ������ 7KXV�� WKH�

YDOLGLW\�RI�WKH�UHVHDUFK�LQVWUXPHQW�LV�PRUH�WKDQ�������D�OHYHO�ZKLFK�LV�DFFHSWDEOH��1XQQDOO\�

�������$FFRUGLQJ�WR�:RUWKHQ�HW�DO����������WKH�YDOLGLW\�FRHIILFLHQWV�DV� ORZ�DV������PD\�EH�

DFFHSWDEOH�LI�WKH�WHVW�LV�XVHG�WR�PDNH�GHFLVLRQV�DERXW�WKH�JURXS��
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�

�

'HVFULSWLYH�VWDWLVWLFV�RI�SUH�WHVW�DQG�SRVW�WHVW�

�

7DEOH� �� VKRZV� WKH�PHDQ� VFRUHV� DQG� VWDQGDUG� GHYLDWLRQV� �6�'�� IRU� SUH� DQG� SRVW� WHVW� RI� FULWLFDO�

WKLQNLQJ�VNLOOV�LQ�FRRSHUDWLYH�DQG�WUDGLWLRQDO�JURXSV���

�

7DEHO����0HDQ�6FRUHV�RI�3UH�7HVW�DQG�3RVW�7HVW�RI�'HSHQGHQW�9DULDEOHV�

9DULDEOHV�
3UH�7HVW� 3RVW�7HVW�

&RSHUDWLYH�� 7UDGLWLRQDO� &RSHUDWLYH� 7UDGLWLRQDO�

6WXGHQWV¶� &ULWLFDO�

7KLQNLQJ�6NLOOV�

� � � �

0HDQ� ������ ������ ������ ������

0RGXV� ��� ��� ��� ���

0HGLDQ� ��� ��� ��� ���

0D[� ��� ��� ��� ���

0LQ� ��� ��� ��� ���

6�G� ����� ����� ����� �����

7KH�$YHUDJH�

&RPSRVLWH�
������ ������

6�G�&RPSRVLWH� ����� �����

�

7DEOH���VKRZV�WKH�WRWDO�VFRUHV�RI�SUH�WHVW�RI�WKH�OHDUQLQJ�RXWFRPH�RI�FULWLFDO�WKLQNLQJ�VNLOOV�

YDULDEOH�ORZHVW�VFRUH��WKH�ORZHVW�VFRUH�ZDV����DQG�WKH�KLJKHVW�ZDV�����DQ�RYHUDOO�DYHUDJH�RI�

�������6V�'� �������EDVHG�RQ����LWHP�VWDWHPHQWV��1H[W��SRVW�WHVW�VFRUH� UHVXOWV� WR�OHDUQ� WKH�

VNLOOV��WR�WKLQN�FULWLFDOO\��ZLWK�WKH�ORZHVW�VFRUH�ZDV����DQG�WKH�KLJKHVW�����DQ�RYHUDOO�DYHUDJH�

RI��������6V�'� ��������EDVHG�RQ����LWHP�VWDWHPHQW��

�

�



���

�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

,QWHUQDWLRQDO�-RXUQDO�RI�(GXFDWLRQDO�%HVW�3UDFWLFHV��9RO�����1XPEHU����$SULO������

�

3UH�WHVW�$QDO\VLV�

%HIRUH�WKH�GDWD�ZHUH�DQDO\VHG��LW�LV�QHFHVVDU\�WR�GHWHUPLQH�WKH�KRPRJHQRXV�YDULDQFH�

RI�HDFK�YDULDEOH��7KH�)LVKHU�WHVW��7HVW�)��ZDV�XVHG�WR�PDNH�LW�RQ��

7KHVH� UHVXOWV� VKRZHG� WKDW� WKHUH�ZDV� QR� GLIIHUHQFH� LQ� YDULDQFH� EHWZHHQ� WUDGLWLRQDO�

DQG�FRRSHUDWLYH� OHDUQLQJ�JURXS� IRU� LQGHSHQGHQW�YDULDEOHV�GXULQJ� WKH�SUH�WHVW��7KLV�PHDQV�

WKDW� DOO� LQGHSHQGHQW� YDULDEOHV� LQ� WKH� LQLWLDO� VWXG\� KDYH� HTXDOLW\�� WKHUH� LV� QR� GLIIHUHQFH�

EHWZHHQ�WKH�JURXSV�RI�FRRSHUDWLYH�OHDUQLQJ�DQG�WUDGLWLRQDO�OHDUQLQJ�JURXSV�LQ�WHUPV�RI�WKHVH�

YDULDEOHV��7R�WHVW� WKH�QRUPDOLW\�RI� WKH�GDWD�RI�SUH�WHVW��&KL�6TXDUH�WHVW�ZDV�SHUIRUPHG�IRU�

HDFK� YDULDEOH��7KH� FULWHULRQ� LV� LI� WKH�&KL�6TXDUH� WHVW� RQ ���� D � LV�VPDOOHU� WKDQ�FKL�VTXDUH�

WDEOH�WKHQ�WKH�GDWD�LV�QRUPDO��:LWK�GHJUHHV�RI�IUHHGRP��9� �N�����

7KH�UHVXOWV�VKRZ�WKDW�WKH�YDULDEOHV�RI�FULWLFDO�WKLQNLQJ�VNLOOV�REWDLQHG� NLUDDQKDVLO
�F  ��������

NULWLNDO
�F � ���� ������WKHQ�WKH�GDWD�RI� WKH�FR�RSHUDWLYH�JURXS�LV�QRUPDO��)RU� WKH�WUDGLWLRQDO�JURXS�

NLUDDQKDVLO
�F � �������� NULWLNDO

�F � ���� ������ WKHQ�WKH�GDWD�RI�WKH�WUDGLWLRQDO�JURXS�LV�QRUPDO��7KHVH�

UHVXOWV�LQGLFDWH�LW�PHHWV�WKH�QRUPDOLW\�UHTXLUHPHQWV�RI�WKH�ILYH�YDULDEOHV��

�

$QDO\VLV�RI�3RVW�7HVW�+RPRJHQHLW\�

,Q� RUGHU� WR� DQDO\]H� WKH� SRVW�WHVW� GDWD�� LW� LV� QHFHVVDU\� WR� GHWHUPLQH� WKH� KRPRJHQHLW\� RI�

YDULDQFH�RI�HDFK�YDULDEOH��,W�LV�DQDO\]HG�WR�ILQG�ZKHWKHU�WKHUH�LV�DQ\�GLIIHUHQFH�EHWZHHQ�WKH�

JURXS�RI�FRRSHUDWLYH�PRGHO�RI�MLJVDZ�ZLWK�WUDGLWLRQDO�JURXSV��7R�GR�LW��)LVKHU�WHVW��7HVW�)��

ZDV�FRQGXFWHG�RQ� ���� D ���

7KH�YDULDEOH�RI�VWXGHQWV¶�FULWLFDO� WKLQNLQJ��VNLOOV�)KLWXQJ� �������)WDEHO� LV� �)�������� �

�����VKRZHG�WKDW�WKHUH�LV�QR�GLIIHUHQFH�EHWZHHQ�JURXSV�RI�VWXGHQWV�LQ�FULWLFDO�WKLQNLQJ�VNLOOV�

YDULDEOH���

7KHVH� UHVXOWV� VKRZHG� WKDW� WKHUH� LV� QR� GLIIHUHQFH� LQ� YDULDQFH� EHWZHHQ� JURXSV� RI�

VWXGHQWV� IRU� WKH�YDULDEOHV�RI�FRRSHUDWLYH�DQG� WUDGLWLRQDO�SRVW�WHVWV��7KLV�PHDQV� WKDW�DW� WKH�

HQG�RI�WKH�VWXG\�WKDW�WKH�YDULDEOHV�KDYH�HTXDOLW\��WKHUH�LV�QR�GLVWLQFWLRQ�EHWZHHQ�FRRSHUDWLYH�

JURXSV�DQG�WUDGLWLRQDO�JURXSV��

�

$QDO\VLV�RI�3RVW�7HVW�1RUPDOLW\�

7R�WHVW�WKH�QRUPDOLW\�RI�WKH�SRVW�WHVW�GDWD��WKH�&KL�6TXDUH�WHVW�ZDV�SHUIRUPHG�IRU�HDFK�YDULDEOH��

7KH�FULWHULRQ�LV�LI�WKH�UHVXOW�RI�&KL�6TXDUH� ���� D �LV�VPDOOHU�WKDQ�NKL�NXDGUDW�NULWLNDO�WKHQ�WKH�

GDWD�LV�QRUPDO��:LWK�GHUHHV�RI�IUHHGRQ��9 N������
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,QWHUQDWLRQDO�-RXUQDO�RI�(GXFDWLRQDO�%HVW�3UDFWLFHV��9RO�����1XPEHU����$SULO������

�

5HVXOWV�RI�VSLQ�FRXQW�VKRZV�WKH�YDULDEOHV�REWDLQHG�IURP�FULWLFDO�WKLQNLQJ�VNLOOV� NLUDDQKDVLO
�F �

 �������� NULWLNDO
�F ����� �������WKHQ�WKH�GDWD�RI�WKH�FR�RSHUDWLYH�JURXS�LV�QRUPDO��:KLOH�IRU�WUDGLWLRQDO�

JURXS� NLUDDQKDVLO
�F � �������� NULWLNDO

�F ����� �������WKH�WKH�GDWD�RI�WKH�WUDGLWLRQD�JURXS�LV�QRUPDO���

7KHVH�UHVXOWV�LQGLFDWH�WKDW�WKH�GDWD�PHHW�WKH�UHTXLUHPHQWV�RI�QRUPDOLW\�RI�YDULDEOHV��

�

$QDO\VLV�RI�YDULDEOHV�DW�60$1���DQG�60$1���3HNDQEDUX�

���$QDO\VLV�RI�9DULDEOHV�IRU�6WXGHQWV�60$1���3HNDQEDUX�

7DEOH���VKRZV�WKDW����JURXSV�RI�WKH�VWXGHQWV�RI�60$1���3HNDQEDUX�XVH�WUDGLWLRQDO�OHDUQLQJ�

DQG����VWXGHQWV�XVH�WKH�W\SH�FRRSHUDWLYH�OHDUQLQJ��)URP�WKLV�JURXS��LW�LV�REWDLQHG�WKDW�WKH�ORZHVW�

VFRUH�RI�WKH�YDULDEOH�RI�VWXGHQWV
�FULWLFDO�WKLQNLQJ�LV����DQG�WKH�KLJKHVW�VFRUH�LV�����WKH�RYHUDOO�

DYHUDJH�VFRUH�LV��������VG� ��������7KH�ORZHVW�VFRUH�IRU�WKH�YDULDEOH�RI�VWXGHQWV
�KLVWRU\�OHDUQLQJ�

LV����DQG�WKH�KLJKHVW�VFRUH�RI������DQG�WKH�RYHUDOO�DYHUDJH�LV��������6V�'� ��������

$V�IRU�WKH�WUDGLWLRQDO�YDULDEOHV�RI�VWXGHQWV
�FULWLFDO�WKLQNLQJ��WKH�ORZHVW�VFRUH�LV�����WKH�KLJKHVW�

LV� ���� DQG� WKH� DYHUDJH� VFRUH� LV� ������ �6V�'�  � ������� )RU� YDULDEOHV� RI� +LVWUR\� OHDUQLQJ�

DFKLHYHPHQW��WKH�ORZHVW�VFRUH�LV�����WKH�KLJKHVW�LV�����DQG�WKH�DYHUDJH�VFRUH�LV��������6V�'� �

��������

7DEOH����3RVW�7HVW�5HVXOWV�RI�6WXGHQWV�60$1���3HNDQEDUX�)RU�/HDQLQJ�9DULDEOHV�

9DULDEOHV� &RRSHUDWLYH� 7UDGLWLRQDO� 7RWDO�

6WXGHQWV¶�&ULWLFDO�

7KLQNLQJ�

� � �

$YHUDJH� ������ ������ ������

0LQ� ��� ��� �

0D[� ��� ��� �

6�G� ����� ����� �����

7KH�W�WHVW�ZDV�FRQGXFWHG�WR�VHH�WKH�UHVXOWV�WR�GHWHUPLQH�ZKHWKHU�WKHUH�LV�DQ\�GLIIHUHQFH�EHWZHHQ�

WKH� JURXSV� RI� VWXGHQWV�ZLWK� WKH�&RRSHUDWLYH� OHDUQLQJ� RI� MLJVDZ� FRPSDUHG�ZLWK� WKH� JURXS�RI�

VWXGHQWV�XVLQJ�WUDGLWLRQDO�OHDUQLQJ��7KH�7�WHVW�VKRZV�WKDW�WKH�FULWLFDO�WKLQNLQJ�YDULDEOHV�KDYH�D�

VLJQLILFDQW� HIIHFW�� ZLWK� W�  � �����!� W�  � ������� WKHQ� +�D� UHMHFWHG�� 7KXV�� WKH� +�� VKRZHG� D�

VLJQLILFDQW�HIIHFW��

�
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,QWHUQDWLRQDO�-RXUQDO�RI�(GXFDWLRQDO�%HVW�3UDFWLFHV��9RO�����1XPEHU����$SULO������

�

,Q� RUGHU� WR� DQDO\]H� WKH� SRVW�WHVW� GDWD�� LW� LV� QHFHVVDU\� WR� GHWHUPLQH� WKH� KRPRJHQHLW\� RI�

YDULDQFH�RI�HDFK�RI�WKH�YDULDEOHV��7KLV� LV�QHFHVVDU\�WR�ILQG�RXW�WKH�GLIIHUHQFH�EHWZHHQ�WKH�

YDOXH�RI�WKH�W\SH�FRRSHUDWLYH�OHDUQLQJ�MLJVDZ�ZLWK�WUDGLWLRQDO�JURXSV�LQ�60$1���3HNDQEDUX��

7KH� )LVKHU� WHVW� �7HVW� )�� �ZDV� WKHQ� FRQGXFWHG�� ,W� LV� IRXQG�RXW� WKDW� WKH� YDULDEOH� RI� FULWLFDO�

WKLQNLQJ�RI�VWXGHQWV�LV�)� ��������)�WDEOH�LV�)��������� ��������7KLV�GDWD�VKRZHG�WKDW�WKHUH�

ZDV�QR�GLIIHUHQFH�EHWZHHQ�WKH�FULWLFDO�WKLQNLQJ�YDULDEOH�LQ�WKH�JURXSV�RI�VWXGHQWV��,Q�RWKHU�

ZRUGV�� WKHVH� UHVXOWV� VKRZHG� QR� GLIIHUHQFH� LQ� YDULDQFH� EHWZHHQ� FRRSHUDWLYH� OHDUQLQJ� DQG�

WUDGLWLRQDO�SRVW�WHVW�IRU�GHSHQGHQW�YDULDEOHV��7KLV�DOVR�PHDQV�WKDW�DW�WKH�HQG�RI�WKH�VWXG\�WKH�

GHSHQGHQW� YDULDEOHV� KDYH� HTXDOLW\� �� QR� GLVWLQFWLRQ� EHWZHHQ� FRRSHUDWLYH� OHDUQLQJ� DQG�

WUDGLWLRQDO�PHWKRGV�

7R�WHVW�WKH�QRUPDOLW\�RI�SRVW�WHVW�GDWD�LQ�WDEOH�������WKH�&KL�6TXDUH�WHVW�ZDV�SHUIRUPHG�IRU�HDFK�

YDULDEOH��7KH�FULWHULRQ�LV�WKDW�LI�WKH�&KL�6TXDUH�WHVW�LV�VPDOOHU�WKDQ�FKL�VTXDUH�WDEOH��WKHQ�WKH�GDWD�

LV�QRUPDO��ZLWK�GHJUHHV�RI�IUHHGRP��9� �N�����7KH�UHVXOWV�REWDLQHG�IRU�WKH�YDULDEOHV�RI�FULWLFDO�

WKLQNLQJ�LV KLWXQJ
�F � �������� WDEHO

�F � ���� ������� WKH�IRUP�RI�FRRSHUDWLYH�OHDUQLQJ�GDWD�LV�QRUPDO��

:KLOH�WUDGLWLRQDO�PHWKRGV� KLWXQJ
�F � �������� WDEHO

�F ����� ������WKHQ�WKH�GDWD�RI�WUDGLWLRQDO�PHWKRG�

LV�QRUPDO��7KHVH�UHVXOWV�LQGLFDWH�WKDW�WKH\�PHHW�WKH�UHTXLUHPHQWV�RI�QRUPDOLW\�RI�YDULDEOHV��

�

���$QDO\VLV�RI�9DULDEOHV�IRU�6WXGHQWV�RI�60$1���3HNDQEDUX�

7KLV�DQDO\VLV�LV�WR�VKRZ�WKH�DYHUDJH�VFRUH�RI�WHVW�RI�VWXGHQWV
�FULWLFDO�WKLQNLQJ�VNLOOV�EHWZHHQ�

FRRSHUDWLYH�OHDUQLQJ�DQG�WUDGLWLRQDO�PHWKRGV��)RU�FRRSHUDWLYH�OHDUQLQJ��WKH�ORZHVW�VFRUH�LV����

DQG� WKH� KLJKHVW� VFRUH� LV� ���� WKH� RYHUDOO� DYHUDJH� LV� ������ �6V�'� � ������� )RU� WKH� YDULDEOH� RI�

VWXGHQWV
�KLVWRU\�OHDUQLQJ��WKH�ORZHVW�VFRUH�LV����DQG�WKH�KLJKHVW�VFRUH�LV������DQG�WKH�RYHUDOO�

DYHUDJH�LV�����6V�'� ��������

$V�IRU�WKH�WUDGLWLRQDO�� �IRU�YDULDEOHV�RI�VWXGHQWV
�FULWLFDO�WKLQNLQJ���WKH�ORZHVW�VFRUH�LV�����WKH�

KLJKHVW�VFRUH�LV�����ZLWK�RYHUDOO�DYHUDJH�LV��������6V�'� ��������)RU�WKH�YDULDEOHV�RI�OHDUQLQJ�

+LVWRU\�DFKLHYHPHQW��WKH�ORZHVW�VFRUH�LV�����WKH�KLJKHVW�LV�����DQG�WKH�DYHUDJH�LV��������6V�'� �

�������

7DEOH���� 3UH�DQG�3RVW�7HVW�UHVXOWV�RI�6WXGHQWV
�&RRSHUDWLYH�/HDUQLQJ�-LJVDZ�9DULDEOH�

9DULDEOHV� 3UH� 3RVW�
2YHUDOO�

$YHUDJH�

6WXGHQWV¶�&ULWLFDO�

7KLQNLQJ�

� � �

$YHUDJH� ������ ������ ������

0LQ� ��� ��� �
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,QWHUQDWLRQDO�-RXUQDO�RI�(GXFDWLRQDO�%HVW�3UDFWLFHV��9RO�����1XPEHU����$SULO������

�

0D[� ��� ��� �

6�G� ����� ����� �����

�

7�WHVW�ZDV�SHUIRUPHG�WR�GHWHUPLQH�ZKHWKHU�WKHUH�LV�DQ\�GLIIHUHQFH�EHWZHHQ�WKH�JURXSV�

RI�VWXGHQWV�ZLWK�WKH�FRRSHUDWLYH�OHDUQLQJ�RI�MLJVDZ�FRPSDUHG�ZLWK�WKH�JURXS�RI�VWXGHQWV�XVLQJ�

WUDGLWLRQDO� OHDUQLQJ� LQ� VWXGHQWV�RI�60$1���3HNDQEDUX��7KH�7�WHVW�RQ� FULWLFDO� WKLQNLQJ� VNLOOV�

YDULDEOHV�VKRZHG�D�VLJQLILFDQW�HIIHFW��W� �����!�W� ��������WKHQ�+�E�ZDV�UHMHFWHG��7KXV�IURP�WKH�

+���LW�VKRZHG�D�VLJQLILFDQW�HIIHFW��

)URP�WKH�SRVW�WHVW�GDWD�DQDO\VLV�LW�LV�QHFHVVDU\�WR�GHWHUPLQH�WKH�KRPRJHQHLW\�RI�WKH�

YDULDQFH� RI� HDFK� RI� WKH� YDULDEOHV�� 7KH� DQDO\VLV�ZDV� FRQGXFWHG� WR� ILQG� RXW� WKH� GLIIHUHQFH�

EHWZHHQ�WKH�YDOXH�RI�WKH�W\SH�FRRSHUDWLYH�OHDUQLQJ�MLJVDZ�ZLWK�WUDGLWLRQDO�JURXSV�LQ�60$1�

��3HNDQEDUX��7KH�)LVKHU�WHVW��7HVW�)��ZDV�WKHQ�FRQGXFWHG��7KH�YDULDEOH�RI�VWXGHQWV
�FULWLFDO�

WKLQNLQJ� LV�)� ��������)WDEHO� LV�)� �������� �������7KLV�VKRZHG� WKDW� WKHUH� LV�QR�GLIIHUHQFH�

EHWZHHQ�JURXSV�RI�VWXGHQWV�FULWLFDO�WKLQNLQJ�YDULDEOHV��7KHVH�UHVXOWV�VKRZHG�QR�GLIIHUHQFH�

LQ� YDULDQFH� EHWZHHQ� FRRSHUDWLYH� OHDUQLQJ� DQG� WUDGLWLRQDO� PHWKRGV� RI� WKH� YDULDEOHV� RI�

VWDQGDUGLVHG�SRVW�WHVW��7KLV�PHDQV�WKDW�DW� WKH�HQG�RI� WKH�VWXG\�DOO� WKH�GHSHQGHQW�YDULDEOHV�

KDYH�HTXDOLW\���QR�GLVWLQFWLRQ�EHWZHHQ�FRRSHUDWLYH�OHDUQLQJ�DQG�WUDGLWLRQDO�PHWKRGV��

7R�WHVW�WKH�QRUPDOLW\�RI�SRVW�WHVW�GDWD��WKH�&KL�6TXDUH�WHVW�ZDV�SHUIRUPHG�IRU�HDFK�YDULDEOH��

7KH�FULWHULRQ�LV�LI�WKH�&KL�6TXDUH�WHVW�LV�D�VPDOOHU�WKDQ�FKL�VTXDUH�WDEOH��WKH�GDWD�LV�QRUPDO��ZLWK�

GHJUHHV�RI�IUHHGRP��9� �N�����7KH�UHVXOWV�REWDLQHG�IRU�WKH�YDULDEOHV�RI�FULWLFDO�WKLQNLQJ�LV� KLWXQJ
�F �

 �������� WDEHO
�F ����� �������VR�WKH�GDWD�IURP�FRRSHUDWLYH�OHDUQLQJ�LV�QRUPDO��)RU�WKH�WUDGLWLRQDO�

OHDUQLQJ� KLWXQJ
�F � �������� WDEHO

�F ����� �������VR�WKH�WUDGLWLRQDO�GDWD�LV�QRUPDO��7KHVH�UHVXOWV�LQGLFDWH�

WKDW�WKH�GDWD�PHHW�WKH�UHTXLUHPHQWV�RI�QRUPDOLW\�RI�YDULDEOHV��

�

$QDO\VLV�RI�9DULDEOHV�WR�'HWHUPLQH�'LIIHUHQFHV�RI�3UH�DQG�3RVW�7UHDWPHQW�IRU�*URXS�RI�

6WXGHQWV�8VLQJ�-LJVDZ�&RRSHUDWLYH�/HDUQLQJ�

,Q�WHUPV�RI�SUH�DQG�SRVW�WUHDWPHQW�RI�VWXGHQW�JURXSV�XVLQJ�GLIIHUHQW�W\SHV�RI�MLJVDZ�OHDUQLQJ��LW�

LV�REDLQHG�WKDW�WKH�ORZHVW�VFRUH�IRU�YDULDEOHV�RI�FULWLFDO�WKLQNLQJ�LQ�WKH�SUH�WHVW�LV�����WKH�KLJKHVW�

LV�����DQ�DYHUDJH�LV��������6'� ��������:KLOH�WKH�ORZHVW�YDOXH�IRU�WKH�SRVW�WHVW�LV�����WKH�KLJKHVW�

LV�����DQG�WKH�DYHUDJH�VFRUH�LV��������VG� ��������7KLV�VKRZV�WKDW�WKHUH�LV�DQ�LQFUHDVH�LQ�WHUPV�

RI�WHVWLQJ�WKH�LPSOHPHQWDWLRQ�RI�FRRSHUDWLYH�OHDUQLQJ�RI�MLJVDZ�LQ�SUH�DQG�SRVW��

�

�
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,QWHUQDWLRQDO�-RXUQDO�RI�(GXFDWLRQDO�%HVW�3UDFWLFHV��9RO�����1XPEHU����$SULO������

�

7DEOH����� 9DULDEOHV�WR�'HWHUPLQH�WKH�'LIIHUHQFHV�RI�3UH�DQG�3RVW�*URXS�RI�6WXGHQWV�8VLQJ�

-LJVDZ�&RRSHUDWLYH�/HDUQLQJ�0RGHO�7\SH�

9DULDEOHV� 3UH� 3RVW� 7RWDO�

6WXGHQWV¶�&ULWLFDO�

7KLQNLQJ�

� � �

$YHUDJH� ������ ������ ������

0LQ� ��� ��� �

0D[� ��� ��� �

6�G� ����� ����� �����

7DEHO���VKRZV�WKH�UHVXOWV�WR�GHWHUPLQH�LI�WKHUH�LV�DQ\�GLIIHUHQFHV�EHWZHHQ�SUH�DQG�SRVW�LQ�WKH�

YLDULDEOH�RI�VWXGHQWV¶�FULWLFDO�WKLQNLQJ��$�W�WHVW�ZDV�FRQGXFWHG�IRU�WKLV�SXUSRVH�� ���� D ��7KH�

W�WHVW�RQ�FULWLFDO�WKLQNLQJ�VNLOOV�YDULDEOHV�VKRZHG�D�VLJQLILFDQW�HIIHFW��WKLWXQJ �����!�WWDEHO �������

WKHQ�+��F�LV�UHMHFWHG��7KLV�PHDQV�WKDW�WKH�VWXGHQWV¶�FULWLFDO�WKLQNLQJ�VNLOO�VRZV�D�VLJQLILFDQW�HIIHFW���

7DEOH����� 5HVXOW�RI�7HVW�$QDO\VLV�7��3DLUHG�7HVW�WR�.QRZ�WKH�'LIIHUHQFH�EHWZHHP�3UH�$QG�

3RVW�7HVW�IRU�6WXGHQWV�8VLQJ�-LJVDZ�&RRSHUDWLYH�/HDUQLQJ�0RGHO�7\SH�

�

9DULDEOHV� WKLW� WWDEHO�DW� ���� D � 5HVXOW�RI�+��

6WXGHQWV¶��

FULWLFDO�WKLQNLQJ��

������ ������ UHMHFWHG�

7R� DQDO\]H� SUH� DQG� SRVW� WHVW� GDWD�� LW� LV� QHFHVVDU\� WR� GHWHUPLQH� WKH� KRPRJHQHLW\� RI� WKH�

YDULDQFH�RI�HDFK�RI�WKH�YDULDEOHV�EHWZHHQ�WKH�SUH�DQG�SRVW�VFRUHV�RQ�WKH�FRRSHUDWLYH�OHDUQLQJ�

RI� -LJVDZ� W\SH�� 7R� GR� LW� WKH� )LVKHU� WHVW� �7HVW� )��ZDV� FRQGXFWHG� RQ� ���� D ��9DULDEOH� RI�

VWXGHQWV
�FULWLFDO�WKLQNLQJ�LV�)KLWXQJ� ��������)WDEHO�WKDW�LV�)��������� ������VKRZ�WKDW�WKHUH�LV�

QR�GLIIHUHQFH�EHWZHHQ�VWXGHQWV�LQ�WKH�VWXGHQWV¶�FULWLFDO�WKLQNLQJ�VNLOO�YDULDEOH��7KLV�PHDQV�

WKDW� DW� WKH� HQG� RI� WKH� VWXG\� WKH� YDULDEOHV� RI� VWXGHQWV
� FULWLFDO� WKLQNLQJ� VNLOOV� KDYH� VRPH�

GHJUHHV�RI�HTXDOLW\��LH�WKHUH�LV�QR�GLIIHUHQFH�EHWZHHQ�SUH�DQG�SRVW��

�

+\SKRWKHVHV�7HVWLQJ�

+\SRWKHVHV�ZHUH�WHVWHG�XVLQJ�VWDWLVWLFDO�GDWD��(DFK�K\SRWKHVLV�LV�SUHVHQWHG�� IROORZHG�E\�D�

GLVFXVVLRQ�RI�WKH�UHVXOWV��
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�

+�� �� 7KHUH�ZHUH�QR�GLIIHUHQFHV� LQ� WKH�PHDQ�VFRUHV�RI�+LVWRU\� VXEMHFW� WDXJKW�E\� WKH�

FRRSHUDWLYH�OHDUQLQJ�RI�-LJVDZ�W\SH�DQG�WUDGLWLRQDO�W\SHV�LQ�WKH�FULWLFDO�WKLQNLQJ�

VNLOO�YDULDEOH��

7KURXJK�VWDWLVWLFDO�DQDO\VLV��LW�ZDV�IRXQG�WKDW�WKHUH�ZHUH�VLJQLILFDQW�GLIIHUHQFHV�W�EHWZHHQ�VWXGHQWV�

RI�FRRSHUDWLYH�OHDUQLQJ�DQG�WUDGLWLRQDO�PHWKRGV��7KXV��WKH�QXOO�K\SRWKHVLV�-2��LV�UHMHFWHG��5HVXOWV�

RI� WKH� VWXG\�� VKRZ� WKDW� WKHUH� DUH� VLJQLILFDQW� GLIIHUHQFHV� EHWZHHQ� WKH� JURXSV�� FRRSHUDWLYH� DQG�

WUDGLWLRQDO�PHWKRGV�LQ�WKH�YDULDEOHV�RI�FULWLFDO�WKLQNLQJ��

+�D� �� 7KHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�LQ� WKH�PHDQ�VFRUHV�RI�FULWLFDO� WKLQNLQJ�

DPRQJ�VWXGHQWV�WDXJKW�XVLQJ�FRRSHUDWLYH�OHDUQLQJ�PRGHO�RI�MLJVDZ�W\SH�ZLWK�

VWXGHQWV�WDXJKW�XVLQJ�WUDGLWLRQDO�PHWKRGV�LQ�60$1���3HNDQEDUX���

7KURXJK�VWDWLVWLFDO�DQDO\VLV��LW�ZDV�IRXQG�WKDW�WKHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�

VWXGHQWV� ZKR� OHDUQHG� XVLQJ� FRRSHUDWLYH� OHDUQLQJ� RI� MLJVDZ� ZLWK� WKRVH� XVLQJ� WUDGLWLRQDO�

PHWKRGV�DW�60$1���3HNDQEDUX��7KXV��WKH�QXOO�+���K\SRWKHVLV�LV�UHMHFWHG��7KH�UHVXOWV�VKRZHG�

WKDW�WKHUH�ZHUH�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�FRRSHUDWLYH�OHDUQLQJ�DQG�WUDGLWLRQDO�PHWKRGV�

LQ�WHUPV�RI�WKH�FULWLFDO�WKLQNLQJ�YDULDEOHV��

+�E� �� 7KHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�LQ� WKH�PHDQ�VFRUHV�RI�FULWLFDO� WKLQNLQJ�

DPRQJ�VWXGHQWV�WDXJKW�XVLQJ�FRRSHUDWLYH�OHDUQLQJ�PRGHO�RI�MLJVDZ�W\SH�ZLWK�

VWXGHQWV�WDXJKW�XVLQJ�WUDGLWLRQDO�PHWKRGV�LQ�60$1���3HNDQEDUX��

7KURXJK�VWDWLVWLFDO�DQDO\VLV��LW�ZDV�IRXQG�WKDW�WKHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�

VWXGHQWV� ZKR� OHDUQHG� XVLQJ� FRRSHUDWLYH� OHDUQLQJ� RI� MLJVDZ� ZLWK� WKRVH� XVLQJ� WUDGLWLRQDO�

PHWKRGV�DW�60$1���3HNDQEDUX��7KXV��WKH�QXOO�+���K\SRWKHVLV�LV�UHMHFWHG��7KH�UHVXOWV�VKRZHG�

WKDW�WKHUH�ZHUH�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�FRRSHUDWLYH�OHDUQLQJ�DQG�WUDGLWLRQDO�PHWKRGV�

LQ�WHUPV�RI�WKH�FULWLFDO�WKLQNLQJ�YDULDEOHV��

+�F�� �� 7KHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�LQ�WKH�PHDQ�VFRUHV�RI�FULWLFDO�WKLQNLQJ�LQ�

SUH�DQG�SRVW�DPRQJ�VWXGHQWV�WDXJKW�XVLQJ�FRRSHUDWLYH�OHDUQLQJ�PRGHO�RI�MLJVDZ�

W\SH�ZLWK�VWXGHQWV�WDXJKW�XVLQJ�WUDGLWLRQDO�PHWKRGV���

7KURXJK�VWDWLVWLFDO�DQDO\VLV��LW�ZDV�IRXQG�WKDW�WKHUH�ZHUH�GLIIHUHQFHV�LQ�WHUPV�RI�SUH�DQG�SRVW�

WHVW�VFRUHV�RI�VWXGHQWV�XVLQJ�FRRSHUDWLYH�OHDUQLQJ�RI�-LJVDZ�

+�G�� �� 7KHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�LQ�WKH�PHDQ�VFRUHV�RI�SUH�DQG�SRVW�WHVW�

LQ� WKH� FULWLFDO� WKLQNLQJ� YDULDEOH� DPRQJ� VWXGHQWV� WDXJKW� XVLQJ� FRRSHUDWLYH�

OHDUQLQJ�PRGHO�RI��MLJVDZ�W\SH�DW�60$1���3HNDQEDUX��

7KURXJK�VWDWLVWLFDO�DQDO\VLV��LW�ZDV�IRXQG�WKDW�WKHUH�ZHUH�VLJQLILFDQW�GLIIHUHQFHV�LQ�WKH�PHDQ�

VFRUHV� RI� SUH� DQG� SRVW� WHVW� LQ� WKH� FULWLFDO� WKLQNLQJ� YDULDEOH� DPRQJ� VWXGHQWV� WDXJKW� XVLQJ�

FRRSHUDWLYH�OHDUQLQJ�PRGHO�RI��MLJVDZ�W\SH�DW�60$1���3HNDQEDUX��
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+�H�� �� 7KHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�LQ�WKH�PHDQ�VFRUHV�RI�SUH�DQG�SRVW�WHVW�

LQ� WKH� FULWLFDO� WKLQNLQJ� YDULDEOH� DPRQJ� VWXGHQWV� WDXJKW� XVLQJ� FRRSHUDWLYH�

OHDUQLQJ�PRGHO�RI��MLJVDZ�W\SH�DW�60$1���3HNDQEDUX��

7KURXJK�VWDWLVWLFDO�DQDO\VLV��LW�ZDV�IRXQG�WKDW�WKHUH�ZHUH�VLJQLILFDQW�GLIIHUHQFHV�LQ�WKH�PHDQ�

VFRUHV� RI� SUH� DQG� SRVW� WHVW� LQ� WKH� FULWLFDO� WKLQNLQJ� YDULDEOH� DPRQJ� VWXGHQWV� WDXJKW� XVLQJ�

FRRSHUDWLYH�OHDUQLQJ�PRGHO�RI��MLJVDZ�W\SH�DW�60$1���3HNDQEDUX��

7DEOH������LQGLFDWHV�WKDW�WKH�FRRSHUDWLYH�JURXS
V�DYHUDJH�VFRUH�RI�SRVW�WHVW���������LV�KLJKHU�

WKDQ�WKH�DYHUDJH�VFRUH�RI�SUH�WHVW����������7KUH�LV�DQ�LQFUHDVH�RI��������)RU�WKH�WUDGLWLRQDO�JURXS��WKH�

SRVW�WHVW�DYHUDJH�VFRUH���������LV�ORZHU�WKDQ�WKH�SUH�WHVW���������EXW�GHFUHDVHG������7KLV�LQGLFDWHV�

WKDW�DQ�LQFUHDVH�LQ�WKH�FR�RSHUDWLYH�JURXS�LV�EHWWHU�WKDQ�WKH�LQFUHDVH�LQ�WKH�WUDGLWLRQDO�JURXSV��7KHUH�

LV�D�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�DYHUDJH�VFRUH�RI�WKH�FRRSHUDWLYH�OHDUQLQJ�JURXS�LQ�SUH�DQG�SRVW�WHVW��

�W�WHVW���%XW�IRU�WKH�WUDGLWLRQDO�JURXS��WKHUH�ZDV�QR�GLIIHUHQFH�LQ�WKH�DYHUDJH�EHWZHHQ�SUH�WHVW�DQG�

SRVW�WHVW��7KLV� VKRZV� WKH� OHYHO� RI� DFKLHYHPHQW� RI� WKH� FRRSHUDWLYH� JURXS
V� FULWLFDO� WKLQNLQJ� VNLOOV�

YDULDEOHV�RI�VWXGHQWV�LQFUHDVHG�DIWHU�FRRSHUDWLYH�OHDUQLQJ�RI�MLJVDZ��7KH�W�WHVW�UHVXOWV�IRU�WKH�WKLUG�

K\SRWKHVLV�PHQWLRQHG�DERYH�LV�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH���

7DEOH������� 7�WHVW�UHVXOWV�RQ�WKH�GLIIHUHQFH�DYHUDJH�VFRUHV�EHWZHHQ�SUH�WHVW�DQG�SRVW�WHVW�

IRU�WKH�&RRSHUDWLYH�*URXS�DQG�7UDGLWLRQDO�*URXS�RQ�9DULDEOH�RI�VWXQGHQWV
�

FULWLFDO�WKLQNLQJ�VNLOOV��

6XEMHFW� 1� $YHUDJH�� 6S�
WKDVLO�

NLUDDQ�

'HJUHH�

RI�

)UHHGRP�

WNULWLNDO�

���� D �
'HFLVLRQ�

&RRSHUDWLYH�

*URXS�

3UH�

7HVW�
��� ������ �����

����� ��� ������ VLJQLILNDQ�
3RVW�

7HV\�
��� ������ �����

7UDGLWLRQDO�

*URXS�

8MLDQ�

3UD�
��� ������ �����

����� ��� ������
7LGDN�

6LJQLILNDQ�8MLDQ�

3RV�
��� ������ �����

�

7DEOH�������VKRZV�WKDW�WKH�DYHUDJH�VFRUHV�RI�FRRSHUDWLYH�JURXS�SUH�WHVW���������DUH�VOLJKWO\�KLJKHU�

WKDQ�WKH�DYHUDJH�VFRUHV�RI�WKH�WUDGLWLRQDO�JURXS����������ZLWK�WKH�GLIIHUHQFH�RI�������7KHQ��WKH�SRVW�

WHVW� UHVXOWV� VKRZHG� WKH� DYHUDJH�RI� FRRSHUDWLYH� JURXSV� �������LV�KLJKHU� WKDQ� WKH�DYHUDJH� RI� WKH�

WUDGLWLRQDO�JURXS����������ZLWK�D�GLIIHUHQFH�RI������7KLV�VKRZV�WKDW�WKH�FRRSHUDWLYH�JURXS�LV�VOLJKWO\�
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EHWWHU� WKDQ� WKH� WUDGLWLRQDO� JURXS� DIWHU� WKH� FRRSHUDWLYH� OHDUQLQJ�ZDV� JLYHQ��+RZHYHU�� WKH� W�WHVW�

UHVXOWV�LQ�WDEOH������VKRZ�WKDW�WKH�SUH�WHVW�EHWZHHQ�WKH�FRRSHUDWLYH�DQG�WKH�WUDGLWLRQDO�JURXS�KDV�

QR� GLIIHUHQFH�� EXW� LQ� WKH� SRVW�WHVW�� WKHUH� DUH� VLJQLILFDQW� GLIIHUHQFHV�� 7KHUHIRUH�� WKH� WKLUG� QXOO�

K\SRWKHVLV� LV� DFFHSWHG�� EHFDXVH� WKH� UHVXOWV� VKRZHG�QR� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� VWXGHQWV
�

FULWLFDO� WKLQNLQJ� VNLOOV� WDXJKW� XVLQJ� FRRSHUDWLYH� OHDUQLQJ� RI� MLJVDZ� ZLWK� VWXGHQWV� WDXJKW� E\�

WUDGLWLRQDO�OHDUQLQJ��

7DEOH������� 7KH� UHVXOWV� RI� 7�WHVW� RQ� WKH� GLIIHUHQFHV� EHWZHHQ� WKH� DYHUDJH� VFRUHV� RI�

&RRSHUDWLYH�*URXS�DQG�7UDGLWLRQDO�*URXS�LQ�ERWK�SUH�WHVW�DQG�SRVW�WHVW�RQ�

VWXGHQWV
�FULWLFDO�WKLQNLQJ�VNLOOV�YDULDEOHV�

�

6XEMHFWV� 1� $YHUDJH� 6S� 7UHVXOWV�

'HJUHVV�

RI�

)UHHGRP�

WFULWLFDO�

���� D �
5HVXOWV�

3UH�

7HVW�

&RRSHUDWLYH�

*URXS�
��� ������ �����

����� ���� ������
QRW�

VLJQLILFDQW�7UDGLWLRQDO�

*URXS�
��� ������ �����

3RVW�

7HVW�

&RRSHUDWLYH�

*URXS�
��� ������ �����

����� ���� ������ VLJQLILFDQW�
7UDGLWLRQDO�

*URXS�
��� ������ �����

�

&21&/86,21��

%DVHG�RQ�WKH�UHVXOWV�RI�WKLV�VWXG\��LW�FDQ�EH�FRQFOXGHG�WKDW�����7KHUH�LV�QR�GLIIHUHQFH�LQ�

VFRUHV�RQ�WKH�+LVWRU\�VXEMHFW�WDXJKW�E\�XVLQJ�FRRSHUDWLYH�OHDUQLQJ�PRGHO�RI�-LJVDZ�W\SH�FRPSDUHG�

ZLWK�WKH�WUDGLWLRQDO�PRGHO�RI�FULWLFDO�WKLQNLQJ�VNLOOV�RI�VWXGHQWV��1XOO�+\SRWKHVLV��+R��LV�UHMHFWHG��

����7KHUH�LV�QR�GLIIHUHQFH�LQ�WHUPV�RI�FULWLFDO�WKLQNLQJ�VNLOOV�DPRQJ�VWXGHQWV�LQ�FRRSHUDWLYH�JURXSV�

DQG�WUDGLWLRQDO�JURXSV�LQ�60$1���3HNDQEDUX��+RO�QXOO�K\SRWKHVLV�LV�UHMHFWHG��7KH�UHVXOWV�VKRZHG�

WKDW�WKHUH�DUH�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�YDULDEOHV�RI� WKH�FRRSHUDWLYH�JURXS�DQG�WUDGLWLRQDO�

JURXS�LQ�WHUPV�RI�FULWLFDO�WKLQNLQJ�VNLOOV������7KHUH�LV�QR�GLIIHUHQFH�LQ�WHUPV�RI�FULWLFDO�WKLQNLQJ�

VNLOOV�DPRQJ�VWXGHQWV�LQ�FRRSHUDWLYH�JURXSV�DQG�WUDGLWLRQDO�JURXSV�LQ�60$1���3HNDQEDUX��+RD�

K\SRWKHVLV�LV�UHMHFWHG��7KH�UHVXOWV�VKRZHG�WKDW�WKHUH�DUH�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�YDULDEOHV�

RI�FRRSHUDWLYH�JURXSV�DQG�WUDGLWLRQDO�JURXSV�LQ�WHUPV�RI�FULWLFDO�WKLQNLQJ�VNLOOV������7KHUH�LV�QR�

GLIIHUHQFH� RI� YDULDEOHV� RI� FULWLFDO� WKLQNLQJ� VNLOOV� LQ� SUH� DQG� SRVW�WHVW� EHWZHHQ� VWXGHQWV� XVLQJ�
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FRRSHUDWLYH�RI� MLJVDZ�W\SH�JURXS�DQG�WUDGLWLRQDO�JURXS��7KURXJK�VWDWLVWLFDO�DQDO\VLV��LW� LV�IRXQG�

WKDW�WKHUH�LV�D�VLJQLILFDQW�GLIIHUHQFH�LQ�SUH�DQG�SRVW�EHWZHHQ�VWXGHQWV�IURP�WKH�FRRSHUDWLYH�JURXS�

RI� WKH� MLJVDZ�DQG� WUDGLWLRQDO�JURXSV��7KH�K\SRWKHVLV� LV�DFFHSWHG�� ����7KHUH� LV�QR�GLIIHUHQFH� LQ�

YDULDEOHV� RI� FULWLFDO� WKLQNLQJ� VNLOOV� WR� VWXGHQWV� RI�SUH� DQG� SRVW� FRRSHUDWLYH� JURXS� FRPSDUHG� WR�

VWXGHQWV� XVLQJ� MLJVDZ� W\SH� RI� WUDGLWLRQDO� JURXSV� LQ� 60$1� �� 3HNDQEDUX�� 7KH� K\SRWKHVLV� LV�

DFFHSWHG������7KHUH�LV�QR�GLIIHUHQFH�RI�YDULDEOHV�RI�FULWLFDO�WKLQNLQJ�VNLOOV�WR�VWXGHQWV�RI�SUH�DQG�

SRVW�FRRSHUDWLYH�JURXS�VWXGHQWV�XVLQJ�WKH�W\SH�RI�MLJVDZ�LQ�60$1���3HNDQEDUX��7KH�K\SRWKHVLV�

LV�DFFHSWHG��

�

5()(5(1&(6�

$EG�5DKLP�5DVKLG�� ��������3HQGLGLNDQ�VHMDUDK�� IDOVDIDK�� WHRUL�GDQ�DPDODQ��.XDOD�/XPSXU��8WXVDQ�

3XEOLFDWLRQVV�GDQ�'LVWULEXWRU�6GQ��%KG��

$EG�5DKLP�5DVKLG�����������0RGHO�GDQ�SHQGHNDWDQ�SHQJDMDUDQ�VHMDUDK�.%60��.XDOD�/XPSXU��GHZDQ�

%DKDVD�GDQ�3XVWDND��

$O� 0XFKWDU�� 6XZDUQD�� �������� (SLVWRPRORJL� GDVDU� NRQVHSWXDO� VWUDWHJLV� SHQGLGLNDQ� LOPX�

SHQJHWDKXDQ�VRVLDO��)RUXP�3HQGLGLNDQ�,.,3�3DGDQJ�1R�����7K�;;9���

$URQVRQ��(���%ODQH\��1��� 6WHSKDQ���&��� 6LNHV��� -��	�6QDSS��0�� ��������7KH� -LJVDZ�&ODVVURRP��

%HYHUO\�+LOOV��&$��6DJH�3XEOLFDWLRQV��,QF��

$WPDGLQDWD�� �������� 8SD\D� 0HQLQJNDWNDQ� .HWHUDPSLODQ� 6RVLDO� 6LVZD� 'DODP� 3HPEHODMDUDQ�

6HMDUDK�0HODOXL�&RRSHUDWLYH�/HDUQLQJ��7HVLV�83,�%DQGXQJ��7LGDN�GLSXEOLNDVLNDQ��

%URZQ��5�-�6����������6FDSSLQJ�+LVWRU\�DQG�*HRJUDIL��5HVSRQVH�WR�3DXO�6FKXPDQQ��(GXFDWLRQ�

/HDGHUVKLS�����

'DYLGVRQ� 	� .UROO�� -�� �������� $Q� RYHUYLHZ� RI� UHVHDUFK� RQ� FRRSHUDWLYH� OHDUQLQJ� UHODWHG�

PDWKHPDWLFV��-RXUQDO�IRU�UHVHDUFK�LQ�0DUKHPDWLFV�(GXFDWLRQ��������������

'HSGLNQDV�� �������� .XULNXOXP� %HUEDVLV� .RPSHWHQVL� 0DWD� 3HODMDUDQ� 6HMDUDK� 608�� -DNDUWD��

3XVNXU��

'RNRODPR��+DPLG�� ��������3HUDQDQ�0HWRGH�3HQHOLWLDQ� 6HMDUDK�'DODP�3HPEHODMDUDQ� 6HMDUDK�

8QWXN�0HQLQJNDWNDQ� .HWHUDPSLODQ� %HUILNLU� .ULWLV� 6LVZD�� 7HVLV� 83,� %DQGXQJ�� 7LGDN�

GLSXEOLNDVLNDQ��

'\QQHVRQ�� 7�/� 	� *URVV�� 5�(�� �������� �'HVLJQLQJ� (IIHFWLYH� ,QVWUXFWLRQ� IRU� 6HFRQGDU\� 6RFLDO�

6WXGLHV����QG�HG���8SSHU�6DGGOH�5LYHU��1HZ�-HUVH\��3UHQWLFH�+DOO��
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(JJHQ�GDQ�.DXFKDF��'�3����������6WUDWHJLHV�IRU�WHDFKHUV��7HDFKLQJ�FRQWHQW�DQG�WKLQNLQJ�VNLOOV��

1HZ�-HUVH\��3UHQWLFH�+DOO��

+DUROG��.RRQW]����������0DQDJHPHQW��6HYHQWK�(GLWLRQ��7RN\R��0F�*UDZ�+LOO�.HJDNXVKD�/WG���

+DUWLQL� %W� +XVDLQ�� � �������� 3HQFDSDLDQ� GDQ� 6LNDS� 3HODMDU� 'DODP� 0DWD� 3HODMDUDQ� 6HMDUDK�

0HQHUXVL�3HQJDMDUDQ�%HUEDWXNDQ�.RPSXWHU��7HVLV�6DUMDQD��8.0��

+DVDQ�6�+����������3HQGLGLNDQ�,OPX�LOPX�6RVLDO��%DQGXQJ��).,6�,.,3�%DQGXQJ��

,EUDKLP��0��)LGD�5DFKPDGLDUWL��0RKDPPDG�1XU�GDQ�,VPRQR����������3HPEHODMDUDQ�.RRSHUDWLI��

6XUDED\D�8QLYHUVLWDV�1HJHUL�6XUDED\D�3UHVV���

,EUDKHHP��.����������:LQQLQJ�RI�SV\FKRORJ\��.XDOD�/XPSXU��5�.�0LQG�6FLHQFH�&RQVXOWDQF\��

,VMRQL�� ��������3HUVHSVL� 6LVZD�60$�.RWD�3HNDQEDUX�7HUKDGDS�3HPEHODMDUDQ� 6HMDUDK�� 3UR\HN�

3HQ\HOLGLNDQ�).,3�815,��3HNDQEDUX��

,VMRQL�� ��������3HODNVDQDQ�3HPEHODMDUDQ�0DWD�3HODMDUDQ�6HMDUDK� GL�.DLWNDQ� GHQJDQ�3UHVWDVL�

%HODMDU�6LVZD�60$��3UR\HN�3HQHOLWLDQ�815,��3HNDQEDUX��

,VPDXQ�� �������� 3DUDGLJPD� 3HQGLGLNDQ� 6HMDUDK� \DQJ� 7HUDUDK� GDQ� %HUPDNQD�� 3DGD� 3LGDWR�

3HQJXNXKDQ�-DEDWDQ�*XUX�%HVDU�7HWDS�GDODP�ELGDQJ�3HQGLGLNDQ�6HMDUDK�SDGD�)DNXOWDV�

3HQGLGLNDQ�,OPX�3HQJHWDKXDQ�6RVLDO�8QLYHUVLWDV�,QGRQHVLD����2NWREHU�������

-RKQVRQ��'�:��	�-RKQVRQ��5�7����������/HDUQLQJ�WRJHWKHU�DQG�DORQH��FRRSHUDWLYH��&RPSHWLWLYH��

DQG�LQGLYLGXDOLVWLF�OHDUQLQJ��%RVWRQ���$OO\Q�DPG�%DFRQ��

.KRR�.D\�.LP�� ��������)DNWRU�IDNWRU�NHPHURVRWDQ�SHODMDU�GDODP�PDWD�SHODMDUDQ�VHMDUDK�630��

EHULWD�0LQJJX�����0DF��

0DUKDPDK����������.HEHUNHVDQDQ�SHPEHODMDUDQ�NRSHUDWLI�NH�DWDV�SHQFDSDLD�SHODMDU�GDODP�PDWD�

SHODMDUDQ�EDKDVD�,QJJHULV�GL�VHNRODK�PHQHQJDK�SHUWDPD�%DEXVVDODP��3HNDQEDUX�5LDX��

,QGRQHVLD��7HVLV�6DUMDQD�8.0��

1DVXWLRQ��6����������'LGDNWLN�$]DV�D]DV�0HQJDMDU��%DQGXQJ��-HPPDUV��

2VQDUGL����������3HQJHPEDQJDQ�0RGHO�&RRSHUDWLYH�/HDUQLQJ�SDGD�0DWD�3HODMDUDQ�*HRJUDIL�GL�

60$��7HVLV�83,�%DQGXQJ��7LGDN�GLSXEOLNDVLNDQ��

5RKDQD��=XELU�� �������� 3HPEHODMDUDQ� 6HMDUDK�PHODOXL� NDHGDK� EHODMDU� VHQGLUL��'DODP�-DVELU�� 6���

6KDUPD��-�5��/LP�+RQJ�.XDQ��1XUDLQL�6DOOHK�	�5RKDQD�=XELU��SQ\W���3HQJDMDUDQ�GDQ�

SHPEHODMDUDQ�VHMDUDK�GL�VHNRODK�VHNRODK�0DOD\VLD��KOP����������.XDOD�/XPSXU��XWXVDQ�

3XEOLFDWLRQ�6GQ��%KG��
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5RKDQD��=XELU����������$SOLNDVL�WHNQRORJL�PXOWLPHGLD�GDODP�SHPEHODMDUDQ�VHMDUDK��NHVDQ�GDQ�

PDVDODK��0DVDODK�3HQGLGLNDQ������������

6DJDOD��6����������.RQVHS�GDQ�PDNQD�SHPEHODMDUDQ��%DQGXQJ��$OSDEHWD��

6DQWL�� �������� 3HODNVDQDDQ� SHPEHODMDUDQ� FRRSHUDWLYH� OHDUQLQJ� WLSH� MLJVDZ� PDWD� SHODMDUDQ�

PDWHPDWLND�GL�60$�.RWD�3HNDQEDUX��/HPEDJD�3HQHOLWLDQ�815,��

6FKXOW��-��/����������&RRSHUDWLYH�/HDUQLQJ���5HILQLQJ�WKH�3URFHVV��(GXFDWLRQDO�/HDGHUVKLS��������

����

6FRWW��%�:����������&RRSHUDWLYH�PHWKRGV��-RXUQDO�6FLHQFH�DQG�&KLOGUHQ��3HEUXDU\����������

6KZDOE��%DUEDUD�-�DQG�'DYLG�:��6KZDOE�����������&RRSHUDWLI�/HDUQLQJ�LQ�&XOWXUDO�&RQWH[V��$Q�

,QWHJUDWHG�5HYLHZ��9ROXPH�����������,QWHUQDWLRQDO�-RXUQDO�RI�(GXFDWLRQDO�5HVHDUFK��

SDJH����������

6ODYLQ��5��(����������&RRSHUDWLYH�/HDUQLQJ��5HYLHZ�RI�(GXFDWLRQDO�5HVHDUFK��������������

6XSDUGDQ�� ��������.HDWLYLWDV�JXUX�VHMDUDK�GDODP�SHPEHODMDUDQ�VHMDUDK��6WXGL�GHVNULSWLI�DQDOLWLV�

WHUKDGDS�JXUX�GDQ�LPSOLNDVLQ\D�XQWXN�SHQJHPEDQJDQ�NUHDWLYLWDV�JXUX�VHMDUDK�608�GL�
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