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$%675$&7
� 7KH�DLPV�RI�FODVVURRP�OHDUQLQJ�HQYLURQPHQW�UHVHDUFK�ZHUH�GHYHORSHG�
VWXGHQWVf�OHDUQLQJ�DFKLHYHPHQW��FRQWUROOHG�E\�WKH�IRUPV�RI�OHDUQLQJ�DGPLQLVWUDWLRQ��
SODQV�IRU�VWXGHQWVf�FHQWHU�LQ�*HRORJ\�FRXUVH��7KH�OHDUQLQJ�LQVWUXPHQWV�DGPLQLVWHUHG��
WR�D�VDPSOH�RI����VWXGHQWV�LQ�JHRORJ\�DQG�VFLHQFH�SURJUDPV��8GRQ�7KDQL�5DMDEKDW��
8QLYHUVLW\�LQ�WKH�VHFRQG�VHPHVWHU�LQ�DFDGHP\�\HDU�������7KH�LQVWUXPHQW��
UHVHDUFKHV�ZHUH�DOVR�GHWHUPLQHG�ZLWK�WKH����FKDSWHUV�RI�WKH�IRUPV�RI�WKH�
/HDUQLQJ�$GPLQLVWUDWLRQ�3ODQV��WKH�$FKLHYHPHQW�7HVWV��DQG�WKH�/HDUQLQJ�:RUN�
6KHHWV��7HDFKHU�VWXGHQW�LQWHUDFWLRQV�ZLWK�WKHLU�DFKLHYHPHQW�PRWLYH�RI�VWXGHQWVf�
OHDUQLQJ�DFKLHYHPHQW�ZHUH�DVVHVVHG�ZLWK�WKH����LWHP�4XHVWLRQQDLUH�RQ�7HDFKHU�
,QWHUDFWLRQ��47,���:XEEHOV�	�/HY\���������7KH�OHDUQLQJ�HQYLURQPHQW�SHUFHSWLRQV�
ZHUH�REWDLQHG�XVLQJ�WKH����LWHP�*HRORJ\�/DERUDWRU\�(QYLURQPHQW�,QYHQWRU\�
�*/(,��PRGLILHG�IURP�WKH�RULJLQDO�6FLHQFH�/DERUDWRU\�(QYLURQPHQW�,QYHQWRU\�
�6/(,���)UDVHU��0F5REELH��	�*LGGLQJV���������0RVW�RI�WKHVH�TXHVWLRQQDLUHV�KDYH�
DQ�$FWXDO�)RUP�DQG�D�3UHIHUUHG�)RUPV��6WXGHQWVf�OHDUQLQJ�DFKLHYHPHQWV�ZHUH�
DVVHVVHG�ZLWK�D�*UDGH�/HYHO�$VVHVVPHQW��6WDWLVWLFDOO\�VLJQLILFDQFHV�ZHUH�DQDO\]HG�
ZLWK�WKH�DGYDQFH�DQDO\VLV�DQG�WKH�UHVXOWV�RI�WKLV�VWXG\�DUH�IROORZLQJ�DV�
� ���6WDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�WKH�VWXGHQWVf�OHDUQLQJ�
DFKLHYHPHQW�RI�WKHLU�3UH�DQG�3RVW�$FKLHYHPHQW�7HVWV�DUH�FRUUHODWHG�VLJQLILFDQW�
DW�WKH�������OHYHO�
� ���6WDWLVWLFDOO\�VLJQLILFDQW�DVVRFLDWLRQV�ZHUH�IRXQG�EHWZHHQ�VWXGHQWVf�
OHDUQLQJ�DFKLHYHPHQWV�DQG�WHDFKHUVf�LQWHUSHUVRQDO�EHKDYLRU�ZLWK�WKHLU�OHDUQLQJ�
DFKLHYHPHQW�WRZDUGV�WKHLU�JHRORJ\�FRXUVH�DW�WKH������OHYHO�RQ�OHDGHUVKLS��KHOSLQJ��
DQG�IULHQGO\��XQGHUVWDQGLQJ��VWXGHQW�UHVSRQVLELOLW\�DQG�IUHHGRP��XQFHUWDLQ��
GLVVDWLVILHG��DGPRQLVKLQJ��DQG�VWULFW�EHKDYLRUV��7KH�PXOWLSOH�FRUUHODWLRQV�ZHUH�
VLJQLILFDQW�IRU�WKH�$FWXDO�)RUP�RI�WKH�47,�DQG�WKH�OHDUQLQJ�DFKLHYHPHQWV������
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RI�WKH�YDULDQFH�LQ�VWXGHQWfV�DFKLHYHPHQWV�WR�WKHLU�SHUFHSWLRQV�DUH�DWWULEXWDEOH�
WR�DFKLHYHPHQW�PRWLYHV�DQG�GHYHORSPHQW�IRU�VWXGHQWVf�OHDUQLQJ�DFKLHYHPHQW�
� ���$VVRFLDWLRQV�EHWZHHQ�VWXGHQWVf�OHDUQLQJ�DFKLHYHPHQW�DQG�OHDUQLQJ�
HQYLURQPHQW�SHUFHSWLRQV�RI�WKHLU�JHRORJ\�ODERUDWRU\�FODVV�ZHUH�DOVR�UHODWHG�
FRUUHODWLRQV�VLJQLILFDQW�DW�WKH������OHYHO�LQ�WHUP�RI�WKH�VWXGHQW�FRKHVLYHQHVV��
RSHQ�HQGHGQHVV��LQWHJUDWLRQ��UXOH�FODULW\��DQG�PDWHULDO�HQYLURQPHQW��DQG�����
WR�JHRORJ\�OHDUQLQJ�HQYLURQPHQWV�ZHUH�DWWULEXWDEOH�WR�GHYHORS�RI�WKHLU�OHDUQLQJ�
DFKLHYHPHQW��
� ���6WDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV�ZHUH�IRXQG�EHWZHHQ�WKH�VWXGHQWVf�
SHUFHSWLRQV�RI�DFWXDO�DQG�SUHIHUUHG�WHDFKHU�LQWHUSHUVRQDO�EHKDYLRU�LQ�JHRORJ\�
FODVV�
� ���6WDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV�ZHUH�IRXQG�EHWZHHQ�WKH�VWXGHQWVf�
SHUFHSWLRQV�RI�DFWXDO�DQG�SUHIHUUHG�OHDUQLQJ�HQYLURQPHQWV�LQ�JHRORJ\�ODERUDWRU\�
FODVV�
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,1752'8&7,21
� (GXFDWLRQ�LQ�7KDLODQG�FDQ�EH�
VDLG�WR�KDYH�EHJXQ�LQ�WKH���WK�FHQWXU\�
ZKHQ�6XNKRWKDL�ZDV�7KDLODQGfV�FDSLWDO�
�$�'��������������,W�FRQWLQXHG�WR�EH�
WKH�$\XWWD\D�DQG�%DQJNRN�SHULRG�������
RQZDUGV���HGXFDWLRQ�V\VWHP�VHW�XS�LQ�
WKH�SDODFH�WR�SUHSDUH�SULQFH�DQG�FRXUW�
FKLOGUHQ�IRU�IXUWKHU�VWXGLHG�DEURDG�DV�
ZHOO�DV�D�QXPEHU�RI�VFKRROV�RXWVLGH�
WKH�SDODFH�IRU�HGXFDWLRQ�RI�FRPPRQHUV�
FKLOGUHQ��7KDLODQG�KDV�D�ORQJ�WUDGLWLRQ�
RI�OLWHUDF\�DQG�HGXFDWLRQ�GDWLQJ�EDFN�
FHQWXULHV��SULPDULO\�DV�WKH�UHVXOW�RI�WKH�
6DQJKD��%XGGKLVW�RUGHU���<RXQJ�PHQ�
FRXOG�VSHQG�WLPH�DW�%XGGKLVW�PRQDVWHU�
LHV�DQG�LQ�WKH�SURFHVV�FRXOG�VWXG\�ERWK�
7KDL�DQG�3DOL��WKH�ODQJXDJH�RI�7KHUDYDGD�
%XGGKLVP��7KH�FRPSOH[�DQG�ORJLFDO�7KDL�
ZULWLQJ�VFULSW�GDWHV�EDFN�WR�������7KXV��
WKH�ZLGHVSUHDG�SUHVHQFH�RI�PRQDVWHULHV�
DQG�OHDUQHG�PRQNV�FUHDWHG�DQ�LPSRUWDQW��
WUDGLWLRQDO�V\VWHP�RI�HGXFDWLRQ�LQ�DQFLHQW��
6LDP��.LQJ�&KXODORQJNRUQ��WKH�ILIWK�NLQJ�
WKH�&KDNUL�'\QDVW\��UXOHG�6LDP�IURP�
�����������7KH�TXRWDWLRQ�IURP�WKH�.LQJfV�

GHFUHH�LQGLFDWHG�DERYH�GHPRQVWUDWHV�
WKH�.LQJfV�YLVLRQDU\�DQG�SURJUHVVLYH�YLHZ�
RI�HGXFDWLRQ��+LV�YLVLRQDU\�OHDGHUVKLS�
UHVXOWHG�LQ�UHIRUPV�WKDW�WUDQVIRUPHG�6LDP�
IURP�D�WUDGLWLRQDO�LQWR�D�PRGHUQL]LQJ�
VRFLHW\�WKDW�HYHQWXDOO\�EHFDPH�PRGHUQ�
7KDLODQG��
� 7KH�'HSDUWPHQW�RI�(GXFDWLRQ��
EHFDPH�D�IXOO�IOHGJHG�0LQLVWU\�RI��
(GXFDWLRQ�LQ�������DQG�LQ�������WKH�
ILUVW�(GXFDWLRQ�5HIRUP�3ODQ�ZDV�OXQFKHG��
,QWHUHVWLQJO\�WKH�FXUUHQW�UHIRUPV�LQYROYH�
LQ�������WKH�PHUJLQJ�RI�WKH�0LQLVWU\�RI�
8QLYHUVLW\�$IIDLUV��WKH�0LQLVWU\�RI�(GXFDWLRQ���
DQG�WKH�2IILFH�RI�WKH�1DWLRQDO�(GXFDWLRQ��
&RPPLVVLRQ��$FWXDOO\��WKHUH�KDYH�EHHQ�
IRXU�PDMRU�SHULRGV�RI�HGXFDWLRQDO�UHIRUP�
LQ�7KDLODQG��ILUVWO\��WKH�HDUO\�VHYHQWLHV�VDZ�
WKH�EHJLQQLQJV�RI�7KDL�VWXGHQW�SROLWLFDO�
DFWLYLVP�ZLWK�WKH�JURZWK�LQ�SRZHU�DQG�
LQIOXHQFH�RI�WKH�1DWLRQDO�6WXGHQW�&HQWUH�
RI�7KDLODQG��167&���7KH�FRQFHQWUDWLRQ�RI�
PDQ\�RI�7KDLODQGfV�OHDGLQJ�XQLYHUVLWLHV��
LQ�RQH�FLW\��%DQJNRN��IDFLOLWDWHG�WKH��
PRELOL]DWLRQ�HIIRUWV�RI�WKH�167&��6HFRQGDU\���
SHRSOH�IURP�DOO�VHFWRUV�RI�VRFLHW\��
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YROXQWHHUHG�WR�KHOS�FOHDU�DZD\�DOO�WKH�
GHEULV�LQ�%DQJNRN��7KLUGO\��7KDL�VWXGHQWV�
ZLOO�KDYH�D�FKDQFH�WR�VWXG\�WKLV�LPSRUWDQW�
SDUW�RI�WKHLU�PRGHUQ�SROLWLFDO�KLVWRU\�RI�
(GXFDWLRQ�UHIRUP�LQ�7KDLODQG��ZLOO�UHTXLUH�D�
JHQXLQH�VHQVH�RI�FRPPLWPHQW�DQG�D�WUXH�
VSLULW�RI�FROODERUDWLRQ�DPRQJ�FRQFHUQHG��
SDUWLHV��)LQDOO\��7KDLODQGfV�FXUUHQW��
HGXFDWLRQDO�UHIRUP�LQLWLDWLYHV�VWHP�IURP�
WKH�VKRFN�RI�WKH�$VLDQ�HFRQRPLF�FULVLV�
DQG�VXEVHTXHQW�SROLWLFDO�UHIRUPV�VXFK�
DV�WKH�QHZ�2FWREHU������&RQVWLWXWLRQ��
ZKLFK�PDQGDWHG�HGXFDWLRQDO�UHIRUP�
DQG�GHFHQWUDOL]DWLRQ��7KXV��7KDLODQG�DV�
SDUW�RI�LWV�VWUDWHJLF�SDWK�WR�HFRQRPLF��
UHFRYHU\��LQLWLDWHG�QHZ�HGXFDWLRQ��
VHFWRU�UHIRUPV��ZKLFK�DUH�FXUUHQWO\�EHLQJ�
LPSOHPHQWHG��'XH�WR�WKH�TXDQWLWDWLYH�
LQFUHDVH�RI�WKH�QXPEHU�RI�VWXGHQWV�DQG�
QXPEHU�RI�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�
KDV�UHVXOWHG�LQ�SUREOHPV�UHJDUGLQJ�TXDOLW\�
DQG�PLVPDWFKLQJ�RI�JUDGXDWH�SURILOHV�
DQG�QDWLRQDO�GHYHORSPHQW�UHTXLUHPHQWV�
DQG�GLUHFWLRQ�
� $V�WKH�FRQFHUQ�WR�DFKLHYH�
ZRUOGZLGH�OLWHUDF\�GHYHORSHG�RYHU�WKH�

SDVW�GHFDGHV��LW�EHFDPH�DSSDUHQW�WR�
HGXFDWRUV�WKDW�SURYLGLQJ�DFFHVV�WR�DQG�
LPSURYLQJ�WKH�TXDOLW\�RI�EDVLF�HGXFDWLRQ��
FRQWLQXH�WR�EH�D�PDMRU�FKDOOHQJH���
7KDLODQG��WKH�GHYHORSLQJ�FRXQWU\��QHHGV�
WR�PD[LPL]H�WKH�HIIHFWLYHQHVV�RI�WKH�
IXQGV�WKDW�VWXGHQWV�VSHQG�RQ�HGXFDWLRQ��
:KDW�FKLOGUHQ�OHDUQ��UHWDLQ��DQG�SUDFWLFH�
DIWHU�OHDYLQJ�VFKRRO�KDV�D�GLUHFW�LPSDFW�
RQ�HDFK�QDWLRQfV�FRPSHWHQFLHV�LQ�EDVLF�
VNLOOV��DQG�OLNHZLVH�KDV�DQ�LPSDFW�RQ�
WKDW�QDWLRQfV�DELOLW\�WR�FRPSHWH�LQ�WKH�
JOREDO�PDUNHWSODFH��'LUHFWLRQ�LV�QHHGHG�
LQ�KRZ�WR�LPSURYH�WKH�TXDOLW\�RI�EDVLF�
HGXFDWLRQ�RQ�D�SHUPDQHQW�EDVLV�DQG�
ZLWK�WKH�PRQLWRULQJ�DELOLW\�ZLOO�FRPH�
WR�LPSURYHPHQWV�LQ�TXDOLW\��/HDUQLQJ�
$FKLHYHPHQW�EHJLQV�ZLWK�D�VWXGHQW�
UHDG\�DQG�DEOH�WR�VWXG\��$�VWXGHQWfV�
PRVW�LPSRUWDQW�OHDUQLQJ�FKDOOHQJHV�DQG�
DFKLHYHPHQWV�RFFXU�EHIRUH�HQWHULQJ�
VFKRRO��'XULQJ�WKH�HDUO\�\HDUV�D�VWXGHQW�
OHDUQV�WR�ZDON�DQG�WDON��WR�UHODWH�WR�
SHRSOH��WR�WKLQN�DQG�UHDVRQ��WR�VROYH�
SUREOHPV��DQG�VR�PXFK�PRUH��,I�WKHVH�
OHDUQLQJ�DFKLHYHPHQWV�GR�QRW�RFFXU�
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�DQG�DW�WKH�ULJKW�WLPH��IXWXUH�OHDUQLQJ�LQ�
XQLYHUVLW\�DQG�LQ�ODWHU�OLIH�ZLOO�EH�PRUH�
GLIILFXOW��7KXV�OHDUQLQJ�DFKLHYHPHQW�LQ�
VFKRRO�RU�XQLYHUVLW\�GHSHQGV�RQ�HDUOLHU�
OHDUQLQJ�DFKLHYHPHQWV�
� 6WXGHQW�FHQWHUHG�OHDUQLQJ�
�DOVR�FDOOHG�FKLOG�FHQWHUHG�OHDUQLQJ��
LV�DQ�DSSURDFK�WR�HGXFDWLRQ�IRFXVLQJ�
RQ�WKH�QHHGV�RI�WKH�VWXGHQWV��UDWKHU�
WKDQ�WKRVH�RI�RWKHUV�LQYROYHG�LQ�WKH�
HGXFDWLRQDO�SURFHVV��VXFK�DV�WHDFKHUV��
DQG�DGPLQLVWUDWRUV��7KLV�DSSURDFK�
KDV�PDQ\�LPSOLFDWLRQV�IRU�WKH�GHVLJQ�
RI�FXUULFXOXP��FRXUVH�FRQWHQW��DQG��
LQWHUDFWLYLW\�RI�FRXUVHV��6WXGHQW�FHQ�
WHUHG�OHDUQLQJ��WKDW�LV��SXWWLQJ�VWXGHQWV�
ILUVW��LV�LQ�VWDUN�FRQWUDVW�WR�H[LVWLQJ��
HVWDEOLVKPHQW�WHDFKHU�FHQWHUHG�OHFWXU�
LQJ�DQG�FDUHHULVP��6WXGHQW�FHQWHUHG�
OHDUQLQJ�LV�IRFXVHG�RQ�WKH�VWXGHQWfV�
QHHGV��DELOLWLHV��LQWHUHVWV��DQG�OHDUQLQJ�
VW\OHV�ZLWK�WKH�WHDFKHU�DV�D�IDFLOLWDWRU�
RI�OHDUQLQJ��7KLV�FODVVURRP�WHDFKLQJ�
PHWKRG�DFNQRZOHGJHV�VWXGHQW�YRLFH�DV�
FHQWUDO�WR�WKH�OHDUQLQJ�H[SHULHQFH�IRU�
HYHU\�OHDUQHU��7HDFKHU�FHQWHUHG�OHDUQ�

LQJ�KDV�WKH�WHDFKHU�DW�LWV�FHQWUH�LQ�DQ�
DFWLYH�UROH�DQG�VWXGHQWV�LQ�D�SDVVLYH���
UHFHSWLYH�UROH��6WXGHQW�FHQWHUHG��
OHDUQLQJ�UHTXLUHV�VWXGHQWV�WR�EH�DFWLYH���
UHVSRQVLEOH�SDUWLFLSDQWV�LQ�WKHLU�RZQ�
OHDUQLQJ��7KLV�VWXG\�DUUDQJHG�WKH�OHDUQLQJ��
DFWLYLWLHV�IRU�LPSURYLQJ�VWXGHQWVf�
DFKLHYHPHQW�ZLWK�WKHPVHOYHV�E\�
WKH�QHHGV�RI�WKH�VWXGHQWV�WR�LQYROYH��
VWXGHQWVf�PDQDJHPHQWV�RI�WKHLU�OHDUQLQJ�
DFWLYLWLHV�SURFHVVHV�LQ�JHRORJ\�FRXUVH��
7HDFKLQJ�3ODQ�LV�D�W\SLFDO�H[DPSOH�RI�
WKH�SODQQLQJ�GRFXPHQW�ZULWWHQ�IRU�HDFK�
VFKRRO�EDVHG�SURMHFW��7KH�SODQQLQJ�WDNHV�
SODFH�EHWZHHQ�DUWLVWV�DQG�WHDFKHUV�LQ�
WKH�ZHHNV�EHIRUH�WKH�SURMHFW�VWDUWV�DQG�
LQ�PRVW�FDVHV�LQWHJUDWHV�WZR�RU�PRUH�
VXEMHFWV�LQ�WKH�FXUULFXOXP��3ULRU�WR�WKH�
SODQQLQJ�PHHWLQJV�WDNLQJ�SODFH�WKH�
WHDFKHUV�ZLOO�KDYH�EHHQ�DVNHG�E\�WKH�
DUWLVWV�WR�SXW�IRUZDUG�SURSRVDOV�DV�WR�D�
SDUW�V��RI�WKH�FXUULFXOXP�WKDW�WKH\�DUH�
KDYLQJ�SUREOHPV�ZLWK�GHOLYHULQJ�LQ�WKH�
FODVVURRP�RU�DQ�DVSHFW�RI�WKH�FXUULFXOXP�
WKDW�WKH\�ZRXOG�OLNH�WR�H[SHULPHQW�ZLWK�
LQ�WHUPV�RI�GHOLYHU\��,Q�PRVW�FDVHV�WKH�
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SURSRVDOV�DUH�LQ�WKH�IRUP�RI�D�6FKHPH�
RI�:RUN�WKDW�WKH�WHDFKHUV�KDYH�EHHQ�
FRQVLGHULQJ�RU�D�VSHFLILF�FRQFHSW�WKDW�
WKH�FKLOGUHQ�KDYH�IRXQG�LW�KDUG�WR�JUDVS�
WKURXJK�WUDGLWLRQDO�WHDFKLQJ�PHWKRGV���
,Q�DOO�FDVHV�WKH�SURMHFW�ZRUN�LV�SODQQHG�
WR�DVVLVW�WHDFKHUV�WR�GHOLYHU�WKH��
FXUULFXOXP�LQ�D�ZD\�WKDW�SURPRWHV��
FUHDWLYH�OHDUQLQJ�LQ�WKH�FKLOGUHQ�DQG�LV�
QRW�DQ�H[WUD�DFWLYLW\�WR�EH�DFFRPPRGDWHG��
LQ�WKH�WLPHWDEOH��%DVHG�RQ�WKH�RXWFRPH�
RI�WKH�PHHWLQJV�EHWZHHQ�WKH�WHDFKHUV�
DQG�DUWLVWV�WKH�7HDFKLQJ�3ODQ�LV�WKHQ�
ZULWWHQ�E\�WKH�DUWLVWV�DQG�LV�XVHG�DV�D�
UHIHUHQFH�SRLQW�DV�WKH�SURMHFW�LQYROXWLRQV��
,Q�WKLV�VWXG\��XVLQJ�WKH���WK�IRUPV�RI�
DGPLQLVWUDWLRQ�SODQV�RU�WHDFKLQJ�SODQV�
ZHUH�DGPLQLVWHUHG�IRU�FRQWUROOLQJ�WKH�
OHDUQLQJ�DFWLYLWLHV�WR�WKH�WDUJHWV�RU�JRDOV�
RI�DFKLHYHPHQW�PRWLYDWLRQ�WR�VXSSRUW�
LQJ�DQG�GHYHORSLQJ�VWXGHQWVf�RXWFRPHV��
VXFFHVVIXOO\��
� 0RWLYDWLRQ�LV�WKH�DFWLYDWLRQ�RU�
HQHUJL]DWLRQ�RI�JRDO�RULHQWHG�EHKDYLRU��
0RWLYDWLRQ�PD\�EH�LQWULQVLF�RU�H[WULQVLF��
7KH�WHUP�LV�JHQHUDOO\�XVHG�IRU�KXPDQV�

EXW��WKHRUHWLFDOO\��LW�FDQ�DOVR�EH�XVHG�
WR�GHVFULEH�WKH�FDXVHV�IRU�DQLPDO��
EHKDYLRU�DV�ZHOO��7KLV�DUWLFOH�UHIHUV�WR�
KXPDQ�PRWLYDWLRQ��$FFRUGLQJ�WR�YDULRXV�
WKHRULHV��PRWLYDWLRQ�PD\�EH�URRWHG�LQ�
WKH�EDVLF�QHHG�WR�PLQLPL]H�SK\VLFDO�
SDLQ�DQG�PD[LPL]H�SOHDVXUH��RU�LW�PD\�
LQFOXGH�VSHFLILF�QHHGV�VXFK�DV�HDWLQJ�
DQG�UHVWLQJ��RU�D�GHVLUHG�REMHFW��KREE\��
JRDO��VWDWH�RI�EHLQJ��LGHDO��RU�LW�PD\�
EH�DWWULEXWHG�WR�OHVV�DSSDUHQW�UHDVRQV�
VXFK�DV�DOWUXLVP��PRUDOLW\��RU�DYRLGLQJ�
PRUWDOLW\��$FKLHYHPHQW�PRWLYDWLRQ�LV�
WKH�WHQGHQF\�WR�HQGHDYRU�IRU�VXFFHVV�
DQG�WR�FKRRVH�JRDO�RULHQWHG�VXFFHVV�RU�
IDLOXUH�DFWLYLWLHV��7KLV�VWXG\�ZDV�XVHG�
PDQ\�LQVWUXPHQWV�DQG�ZRUN�VKHHWV�WR�
DVVHVV�WKH�VWXGHQWVf�OHDUQLQJ�DFKLHYHPHQW��
FODVVURRP�OHDUQLQJ�DQG�UHODWLRQVKLSV��
EHWZHHQ�VWXGHQW�DQG�WHDFKHU��
LQWHUSHUVRQDO�EHKDYLRXUV�LQ�JHRORJ\�FODVV�
E\�WKH�DFKLHYHPHQW�PRWLYDWLRQ�
� *HRORJ\�LV�WKH�VFLHQFH�DQG�
VWXG\�RI�WKH�VROLG�DQG�OLTXLG�PDWWHU�
WKDW�FRQVWLWXWHV�WKH�(DUWK��7KH�ILHOG�
RI�JHRORJ\�HQFRPSDVVHV�WKH�VWXG\�RI�
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WKH�FRPSRVLWLRQ��VWUXFWXUH��SK\VLFDO��
SURSHUWLHV��G\QDPLFV��DQG�KLVWRU\�RI�(DUWK�
PDWHULDOV��DQG�WKH�SURFHVVHV�E\�ZKLFK�
WKH\�DUH�IRUPHG��PRYHG��DQG�FKDQJHG��
7KH�ILHOG�LV�D�PDMRU�DFDGHPLF�GLVFLSOLQH��
DQG�LV�DOVR�LPSRUWDQW�IRU�PLQHUDO�DQG�
K\GURFDUERQ�H[WUDFWLRQ��NQRZOHGJH�DERXW�
DQG�PLWLJDWLRQ�RI�QDWXUDO�KD]DUGV��VRPH�
HQJLQHHULQJ�ILHOGV��DQG�XQGHUVWDQGLQJ�
SDVW�FOLPDWHV�DQG�HQYLURQPHQWV��,Q�WKLV�
VWXG\��WR�PDQDJH�WKH�JHRORJ\�FRQWHQW�
ZLWK�WKH����FKDSWHUV�����ODERUDWRU\�
ZRUNV�����ZRUN�VKHHWV������LWHPV�IRU�
DGPLQLVWUDWLQJ�VWXGHQWVf�OHDUQLQJ�DV�
VHVVPHQWV��
� 8GRQ�7KDQL�5DMDEKDW�8QLYHUVLW\��
LV�RQH�RI�WKH�ROGHVW�FRPPXQLW\��
XQLYHUVLWLHV�LQ�WKH�QRUWKHDVW�RI�7KDLODQG���
,W�ZDV�HVWDEOLVKHG�RQ�1RYHPEHU���������
DQG�RIIHUV�YDULRXV�SURJUDPV�RI�VWXG\�IRU�
DOO�OHYHOV��$PRQJ�WKHVH�DUH�DVVRFLDWH���
EDFKHORU��PDVWHU��DQG�GRFWRUDWH��
GHJUHHV�DV�ZHOO�DV�SRVW�JUDGXDWH��
GLSORPDV�LQ�WKUHH�PDMRU�DUHDV��HGXFDWLRQ���
VFLHQFH�DQG�DUWV��7KH�SKLORVRSK\�RI�
WKLV�XQLYHUVLW\�LV��WR�SURYLGH�JHQHUDO�

DFDGHPLF�DQG�SURIHVVLRQDO�HGXFDWLRQ��
WR�FRQGXFW�UHVHDUFK��WR�RIIHU�DFDGHPLF�
VHUYLFHV�WR�VRFLHW\��WR�LPSURYH��WUDQVIHU�
DQG�GHYHORS�WHFKQRORJ\��WR�SUHVHUYH�DUW�
DQG�FXOWXUH��DQG�WR�SURGXFH�WHDFKHUV��
DQG�SURPRWH�WHDFKHUVf�DFDGHPLF��
VWDWXV��)RFXVLQJ�RQ�GHYHORSLQJ�VWXGHQWVf�
OHDUQLQJ�DFKLHYHPHQW�FRQWUROOHG�E\�WKH�
IRUPV�RI�OHDUQLQJ�DGPLQLVWUDWLRQ�SODQV�
IRU�VWXGHQWVf�FHQWHU�LQ�*HRORJ\�FRXUVH�
LQ�8GRQ�7KDQL�5DMDEKDW�8QLYHUVLW\��8VLQJ�
WKH����IRUPV�RI�WKH�/HDUQLQJ�$GPLQ�
LVWUDWLRQ�3ODQV�WR�LPSURYLQJ�VWXGHQWfV�
DFKLHYHPHQW�PRWLYDWLRQ�IRU�VWXGHQWfV�
OHDUQLQJ�RXWFRPH�E\�WKH�$FKLHYHPHQW�
7HVWV��*HRORJLFDO�([SHULPHQWLQJ�/DER�
UDWRU\�DQG�WKH�/HDUQLQJ�:RUN�6KHHWV��
� 5HVHDUFK�HIIRUWV�RYHU�WKH�ODVW��
���\HDUV�KDYH�ILUPO\�HVWDEOLVKHG�FODVVURRP��
HQYLURQPHQW�DV�D�WKULYLQJ�ILHOG�RI�
VWXG\��)UDVHU���������5HFHQW�FODVVURRP��
HQYLURQPHQW�UHVHDUFK�KDV�WKH�WHDFKHU�
VWXGHQW�LQWHUDFWLRQV�WKDW�RFFXU�LQ�WKH�
FODVVURRP��:XEEHOV�	�/HY\���������
7KLV�VWXG\�ZDV�WR�GHYHORS��LPSURYH��
DGDSW��DQG�GHVFULEH�WKH�DVVHVVPHQWV�
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RI�WKH�DFWXDO�DQG�SUHIHUUHG�RI�JHRORJ\�
OHDUQLQJ�HQYLURQPHQW�DQG�WHDFKHUVf��
SHUFHSWLRQV�WR�H[WHQG�WKLV�QRWLRQ�LQ�RUGHU�
WR�REWDLQ�PRUH�FRPSUHKHQVLYH�SLFWXUH�
RI�WHDFKHU�LQWHUSHUVRQDO�EHKDYLRU�RI�
VWXGHQWfV�OHDUQLQJ�DFKLHYHPHQW�ZLWKLQ�
WKHLU�JHRORJ\�HQYLURQPHQW�FODVV�LQ�8GRQ�
7KDQL�5DMDEKDW�8QLYHUVLW\�LQ�7KDLODQG�
� 5HVHDUFK�LQ�&ODVVURRP�/HDUQLQJ��
(QYLURQPHQW��,Q�WKH�ODVW�GHFDGH��PDQ\�
FRXQWULHV�KDYH�XVHG�OHDUQLQJ�HQYLURQ�
PHQW�LQVWUXPHQWV�LQ�FRQGXFWLQJ�UHVHDUFK�
VWXGLHV��6RPH�H[DPSOHV�RI�WKHVH�DUH�
WKH�6FLHQFH�/DERUDWRU\�(QYLURQPHQW�
,QYHQWRU\��6/(,��ZDV�GHYHORSHG�E\�
LQYROYLQJ�$XVWUDOLDQ�VHFRQGDU\�VFKRRO�
VWXGHQWV��)UDVHU��������DQG�ZDV��
H[WHQVLYHO\�YDOLGDWHG�LQ�GLYHUVH�VHWWLQJ�
VXFK�DV��WKH�86$��$XVWUDOLD��&DQDGD��
(QJODQG��,VUDHO��1LJHULD��%UXQHL��6LQJD�
SRUH��6RXWK�.RUHD�DQG�WKH�FRXQWLHV�LQ�
6RXWK�3DFLILF�,VODQGV��)UDVHU��*LGGLQJV�
	�0F5REELH��������+HQGHUVRQ��)LVKHU��
	�)UDVHU��������+RIWVWHLQ��&RKHQ��	�
/D]DURZLW]��������/HH�	�)UDVHU��������
:RQJ�	�)UDVHU���������7KH�4XHVWLRQQDLUH��

RQ�7HDFKHU�,QWHUDFWLRQ��47,��ZDV�
RULJLQDOO\�DQ�LQVWUXPHQW�LQ�WKH�'XWFK�
ODQJXDJH�GHYHORSHG�IRU�XVH�LQ�D�WHDFKHU�
HGXFDWLRQ�LQ�WKH�1HWKHUODQG��&UHWRQ��
+HUPDQV��	�:XEEHOV��������:XEEHOV��
%UHNHOPDQV�	�+RR\PD\HUV���������86$�
�:XEEHOV�	�/HY\���������&KLQD��6RQJ�
	�+XQW���������&DQDGD��1DLU�	�)LVKHU��
�������6LQJDSRUH��.KLQH�	�)LVKHU��
�������1LJHULD��,GLULV�	�)UDVHU������������
,QGRQHVLD��6RHUMDQLQJVLK�	�)UDVHU���������
6RXWK�$IULFD��1WXOL���������,QGLD��.RXO�	�
)LVKHU���������7DLZDQ��$OGULGJH��)UDVHU��
	�+XDQJ���������7KDLODQG��.LMNRVRO��������
6DQWLERRQ�	�)LVKHU���������6DQWLERRQ��
������6DQWLERRQ��������6LWWLNRVRO��������
:DQSHQ���������DQG�%UXQHL��6FRWW�	�
)LVKHU���������7KHUHIRUH��LW�ZDV�FRQVLG�
HUHG�DSSURSULDWH�DQG�KHOSIXO�WR�VHOHFW�
FRQYHQLHQW�TXHVWLRQQDLUHV�WKDW�FRXOG�
EH�XVHG�WR�LQYHVWLJDWH�WKH�QDWXUH�RI�
JHRORJ\�FODVVURRP�DQG�HQYLURQPHQWV�
� ,Q�DGGLWLRQ�WR�D�IRUP��ZKLFK��
PHDVXUHV�SHUFHSWLRQV�RI�DFWXDO�HQYLURQPHQW���
WKH�LQVWUXPHQWV�KDYH�DQ�DGGLWLRQDO�IRUP��
ZKLFK�PHDVXUHV�SUHIHUUHG�HQYLURQ�
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PHQW��7KH�SUHIHUUHG�IRUP�LV�FRQFHUQHG�
ZLWK�JRDOV�DQG�YDOXH�RULHQWDWLRQV�DV�LW��
PHDVXUHV�SHUFHSWLRQV�RI�WKH�HQYLURQPHQW�
LGHDOO\�OLNHG�RU�SUHIHUUHG��$OWKRXJK�LWHP�
ZRUGLQJ�LV�DOPRVW�LGHQWLFDO�IRU�DFWXDO�
DQG�SUHIHUUHG�IRUP��WKH�GLUHFWLRQV�IRU�
DQVZHULQJ�WKH�WZR�IRUPV�LQVWUXFW�VWXGHQW�
FOHDUO\�DV�WR�ZKHWKHU�WKH\�DUH�UDWLQJ�
ZKDW�WKHLU�FODVV�LV�DFWXDOO\�OLNH�RU�ZKDW�
WKH\�ZRXOG�SUHIHUUHG�LW�WR�EH�OLNH��
� 7KH�4XHVWLRQQDLUH�RQ�7HDFKHU�
,QWHUDFWLRQ��47,���+LVWRULFDOO\��FODVVURRP��
HQYLURQPHQW�UHVHDUFK�JUHZ�RXW�RI�WKH�
VWXGLHV�RI�0RRV�DQG�:DOEHUJ�LQ�WKH�
ODWH�����V�DQG�HDUO\�����V��6LQFH�WKHQ��
D�QXPEHU�RI�LQVWUXPHQWV�KDYH�EHHQ�
GHYHORSHG�ZLWK�ZKLFK�LW�LV�SRVVLEOH�
WR�FRQGXFW�UHVHDUFK�IRFXVLQJ�RQ�WKH�
FODVVURRP�HQYLURQPHQW��:XEEHOV��&UH�
WRQ�DQG�+RRPD\HUV��������IRFXVHG�RQ�
WKH�WHDFKHU�YDULDEOH�IRU�LPSURYLQJ�WKH�
OHDUQLQJ�HQYLURQPHQW��DQG�GHYHORSHG��
D�PRGHO�WR�PDS�WHDFKHU�LQWHUSHUVRQDO�
EHKDYLRXU��,W�ZDV�EDVHG�RQ�WKH�PRGHO�
IRU�LQWHUSHUVRQDO�EHKDYLRXU�RI�/HDU\�
��������:XEEHOV�HW�DO���������DGDSW�

HG�WKH�/HDU\�PRGHO�DQG�GHYHORSHG��
D�PRGHO�IRU�LQWHUSHUVRQDO�WHDFKHU��
EHKDYLRUV��7KH\�PDSSHG�WKH�EHKDYLRUV�
RI�WHDFKHU�ZLWK�D�SUR[LPLW\�GLPHQVLRQ�
�&RRSHUDWLRQ��&���2SSRVLWLRQ��2��DQG�
DQ�LQIOXHQFH�GLPHQVLRQ��'RPLQDQFH��
'���6XEPLVVLRQ��6���7KHVH�GLPHQVLRQV�
FDQ�EH�UHSUHVHQWHG�LQ�D�FRRUGLQDWH�
V\VWHP�GLYLGHG�LQWR�HLJKW�HTXDO�VHFWLRQV�
DV�VKRZQ�LQ�)LJXUH����(DFK�VHFWRU�RI�
WKH�GLDJUDP�UHSUHVHQWHG�WKH�IROORZLQJ�
W\SLFDO�LQWHUSHUVRQDO�EHKDYLRUV�RI�WKH�
WHDFKHU��/HDGHUVKLS��+HOSLQJ�)ULHQGO\��
8QGHUVWDQGLQJ��6WXGHQW�5HVSRQVLELOLW\��
)UHHGRP��8QFHUWDLQ��'LVVDWLVILHG���
$GPRQLVKLQJ�DQG�6WULFW�EHKDYLRUV��7KH�
4XHVWLRQQDLUH�RQ�7HDFKHU�,QWHUDFWLRQ��47,���
ZKLFK�PHDVXUHV�VWXGHQWVf�SHUFHSWLRQV��
RI�WHDFKHU�LQWHUSHUVRQDO�EHKDYLRU��LV�
EDVHG�RQ�WKLV�PRGHO��:XEEHOV�	�/HY\��
�������:KHQ�WKH����LWHP�86$�YHUVLRQ�
RI�WKH�47,�ZDV�XVHG�ZLWK�������VWXGHQWV��
DQG����WHDFKHUV�LQ�WKH�86$��WKH��
FURVV�FXOWXUDO�YDOLGLW\�DQG�XVHIXOQHVV�
RI�WKH�47,�ZHUH�FRQILUPHG��8VLQJ�WKH�
&URQEDFK�DOSKD�FRHIILFLHQW��:XEEHOV�
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DQG�/HY\��������UHSRUWHG�DFFHSWDEOH�
LQWHUQDO�FRQVLVWHQF\�UHOLDELOLWLHV�IRU�WKH�
47,�VFDOHV�UDQJLQJ�IURP������WR������IRU�
VWXGHQWVf�UHVSRQVHV��7KH�$XVWUDOLD�YHUVLRQ�
RI�WKH�47,�FRQWDLQLQJ����LWHPV�ZDV�XVHG�
LQ�VWXGLHV�LQYROYLQJ�VFLHQFH�FODVVHV�LQ�
:HVWHUQ�$XVWUDOLD�DQG�7DVPDQLD��)LVKHU��
)UDVHU��	�:XEEHOV��������)LVKHU��)UDVHU��
	�:XEEHOV��	�%UHNHOPDQV��������)LVKHU��
+HQGHUVRQ��	�)UDVHU��������:DOGULS�	�
)LVKHU���������
� 7KH�*HRORJ\�/DERUDWRU\�(QYLURQPHQW��
,QYHQWRU\��*/(,���)UDVHU��*LGGLQJV��DQG�
0F5REELH��������GHYHORSHG�D�QHZ�
LQVWUXPHQW�VSHFLILFDOO\�VXLWHG�WR�DVVHVV�
WKH�HQYLURQPHQW�RI�VFLHQFH�ODERUDWRU\�
FODVVHV�DW�WKH�VHQLRU�KLJK�VFKRRO�RU�KLJKHU�
HGXFDWLRQ�OHYHOV��7KH�6FLHQFH�/DERUDWRU\�
(QYLURQPHQW�,QYHQWRU\��6/(,���KDV�ILYH�
VFDOHV�DQG�WKH�UHVSRQVH�DOWHUQDWLYHV�IRU�
HDFK�LWHP�DUH�$OPRVW�1HYHU��6HOGRP��
6RPHWLPHV��2IWHQ��DQG�9HU\�2IWHQ��
6LQFH�)UDVHU��*LGGLQJV�DQG�0F5REELH�
�������GHYHORSHG�WKH�6/(,�E\�LQYROYLQJ�
$XVWUDOLDQ�VHFRQGDU\�VFKRRO�VWXGHQWV�
�)UDVHU��������DQG�ZDV�H[WHQVLYHO\�

YDOLGDWHG�LQ�GLYHUVH�VHWWLQJ�VXFK�DV��WKH�
86$��$XVWUDOLD��&DQDGD��(QJODQG��,VUDHO��
1LJHULD��%UXQHL��6LQJDSRUH��6RXWK�.RUHD�
DQG�WKH�FRXQWLHV�LQ�6RXWK�3DFLILF�,VODQGV�
�)UDVHU��*LGGLQJV�	�0F5REELH��������
:RQJ�	�)UDVHU��������/HH�	�)UDVHU��
������4XHN��)UDVHU��	�:RQJ���������
$V�D�UHVXOW��D�3HUVRQDO�)RUP�RI�WKH�6/(,�
ZDV�GHYHORSHG�DQG�ODWHU�DSSOLHG�WR�WKH�
RWKHU�LQVWUXPHQWV�LQ�OHDUQLQJ�HQYLURQPHQW��
UHVHDUFK��/HH�	�)UDVHU���������
� ,Q�WKLV�SUHVHQW�VWXG\�JLYHV�D�
VFDOH�GHVFULSWLRQ�WKH�DFWXDO�RI�HDFK�6/(,�
VFDOHV��+RZHYHU��LQ�RUGHU�WR�HQVXUH�WKDW�
WKH�*HRORJ\�/DERUDWRU\�(QYLURQPHQW��
,QYHQWRU\��*/(,��ZDV�VXLWDEOH�IRU�XVH�LQ�
7KDLODQG��VRPH�LWHPV�ZHUH�UHZRUGHG���
)XUWKHU��EHFDXVH�WKLV�VWXG\�ZDV��
FRQFHUQHG�ZLWK�FODVVURRP�HQYLURQPHQW�
LQ�JHRORJ\�ODERUDWRU\�FODVVHV��WKH�ZRUG�
VFLHQFH�ZDV�UHSODFHG�ZLWK�JHRORJ\���
7KH�7KDL�YHUVLRQ�ZDV�WUDQVODWHG�WKH��
FRQWDLQLQJ�WKH����LWHP�RI�WKH�*/(,�
PRGLILHG�IURP�WKH�RULJLQDO�6/(,�FRQWDLQHG�
ILYH�VFDOHV��QDPHO\��6WXGHQW�&RKHVLYHQHVV�
�6&���2SHQ�(QGHGQHVV��2(���,QWHJUDWLRQ�
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�,1���5XOH�&KDULW\��5&���DQG�0DWHULDO�
(QYLURQPHQW��0(��
� 7KLV�VWXG\�GLVFXVVHV�WKH�JHRORJ\��
HQYLURQPHQW�LQVWUXPHQW�VHOHFWHG�IRU�
XVH�LQ�WKLV�UHVHDUFK��7KH�UDWLRQDOHV�IRU�
WKH�VHOHFWLRQ��DVVHVVPHQWV�RI�WKH����
/HDUQLQJ�$GPLQLVWUDWHG�3ODQV��WKH����
/HDUQLQJ�$FKLHYHPHQW�7HVWV��WKH����
/HDUQLQJ�$FWLYLWLHV�:RUN�6KHHWV��DQG�
WKH����([SHULPHQWDO�/DERUDWRU\�:RUNV��
5HFHQW�FODVVURRP�HQYLURQPHQW�UHVHDUFK�
IRFXVHG�RQ�JHRORJ\�ODERUDWRU\�FODVVURRP�
HQYLURQPHQW�E\�WKH�*HRORJ\�/DERUDWRU\�
(QYLURQPHQW�,QYHQWRU\��*/(,��PRGLILHG�
IURP�WKH�RULJLQDO�6FLHQFH�/DERUDWRU\�
(QYLURQPHQW�,QYHQWRU\��6/(,���)UDVHU��
0F5REELH��	�*LGGLQJV��������DQG�
WHDFKHU�VWXGHQW�LQWHUDFWLRQV�WKDW�RFFXU�
LQ�WKH�FODVVURRP�ZHUH�DVVHVVHG�E\�WKH�
4XHVWLRQQDLUH�RQ�7HDFKHU�,QWHUDFWLRQ�
�47,���:XEEHOV�	�/HY\���������DQG�LV�
IROORZHG�E\�D�GLVFXVVLRQ�RI�WKH�FOLPDWH�
RI�JHRORJ\�HQYLURQPHQWV�LQFOXGLQJ�KRZ�
LPSURYLQJ��GHYHORSLQJ��DFKLHYHPHQW�
PRWLYDWLRQ�RI�VWXGHQWVf�DFKLHYHPHQW�
DUH�RQH�RI�XQLTXH�IHDWXUHV�RI�HGXFD�

WLRQDO�UHIRUP�ZLWK�LQ�JHRORJ\�FODVVURRP��
HQYLURQPHQW�DQG�WKHUHIRUH��WKH�VHOHFWLRQ�
RI�WKH�6WXGHQWVf�$FKLHYHPHQW�2XWFRPH�LQ�
*UDGH�/HYHO��%HFDXVH�VWXGHQWVf�SHUFHSWLRQV��
RI�JHRORJ\�FODVVURRP�HQYLURQPHQW�KDYH�
EHHQ�IDYRUDEO\�DVVRFLDWHG�ZLWK�VWXGHQWfV�
DFKLHYHPHQWV�WR�WKHLU�RXWFRPHV��LW�
ZDV�GHFLGHG�WR�VHOHFW�DQ�DSSURSULDWH�
PHDVXUH�RI�VWXGHQWVf�DFKLHYHPHQWV�RI�
WKHLU�DXWKHQWLF�DVVHVVPHQWV�

5(6($5&+�48(67,216
� $UH�WKHUH�DQ\�GLIIHUHQFHV��
EHWZHHQ�VWXGHQWVf�OHDUQLQJ�DFKLHYHPHQW�
RI�WKHLU�SUH�DQG�SRVW�DFKLHYHPHQW�WHVWV�
DIWHU�XVLQJ�WKH�IRUPV�RI�DGPLQLVWUDWLRQ�
SODQV�FRQWUROOHG�ZLWK�OHDUQLQJ�DFWLYLWLHV��
E\�WKH�OHDUQLQJ�RI�VWXGHQWfV�FHQWHU��
HQYLURQPHQWV�LQ����FKDSWHUV�RI�JHRORJ\��
FRXUVHV�LQ�8GRQ�7KDQL�5DMDEKDW�8QLYHUVLW\�
LQ�7KDLODQG"
� ,V�WKH�*HRORJ\�/DERUDWRU\��
(QYLURQPHQW�,QYHQWRU\��*/(,��D�YDOLG�DQG�
UHOLDEOH�LQVWUXPHQW�IRU�XVH�LQ�JHRORJ\��
FRXUVH�LQ�8GRQ�7KDQL�5DMDEKDW�8QLYHUVLW\���
7KDLODQG"
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,V�WKH�4XHVWLRQQDLUH�RQ�7HDFKHU�,QWHUDF�
WLRQ��47,��D�YDOLG�DQG�UHOLDEOH�LQVWUXPHQW�
IRU�XVH�LQ�JHRORJ\�FRXUVH�LQ�8GRQ�7KDQL�
5DMDEKDW�8QLYHUVLW\��7KDLODQG"
� :KDW�DVVRFLDWLRQV�DUH�WKHUH�
EHWZHHQ�VWXGHQWVf�SHUFHSWLRQV�IRU�
DFKLHYHPHQW�PRWLYDWLRQ�RI�WKHLU�JHRORJ\�
ODERUDWRU\�FODVVURRP�HQYLURQPHQWV�DQG�
WKHLU�DFKLHYHPHQW�JUDGH�OHYHO�RXWFRPHV�
WRZDUG�JHRORJ\�FRXUVH"�
� :KDW�DVVRFLDWLRQV�DUH�WKHUH�
EHWZHHQ�VWXGHQWVf�SHUFHSWLRQV�IRU�
DFKLHYHPHQW�PRWLYDWLRQ�RI�WKHLU�WHDFKHUfV�
LQWHUSHUVRQDO�EHKDYLRU�LQ�JHRORJ\�DQG�
WKHLU�DFKLHYHPHQW�JUDGH�OHYHO�RXWFRPHV�
WRZDUG�JHRORJ\�FRXUVH"�

'(6,*16�	�352&('85(6
� ,Q�DGGLWLRQ�WR�WKH�PDLQ�TXHV�
WLRQQDLUHV�WKH�)RUPV�RI�$GPLQLVWUDWLQJ�
3ODQV��WKH����/HDUQLQJ�:RUN�6KHHWV��
WKH����3UH�DQG�3RVW�$FKLHYHPHQW�
7HVWV��47,��*/(,��DQG�WKH�6WXGHQWVf�
$FKLHYHPHQW�*UDGH�/HYHO�2XWFRPHV��
ZKLFK�ZDV�EDVHG�RQ�WKH�DVVHVVLQJ�DQG�
PRWLYDWLQJ�WKH�VWXGHQWfV�GHYHORSLQJ�

DFKLHYHPHQW�RXWFRPHV��7KLV�6WXGHQWVf�
$FKLHYHPHQW�*UDGH�/HYHO�2XWFRPHV�
ZHUH�VHOHFWHG�WR�XVH�ZLWK�WKH�DLP�RI�
LQYHVWLJDWLQJ�DQ\�SRVVLEOH�UHODWLRQVKLSV�
ZLWK�VWXGHQWVf�SHUFHSWLRQV�DERXW�WKHLU�
ODERUDWRU\�HQYLURQPHQW�DQG�WHDFKHUfV�
LQWHUSHUVRQDO�EHKDYLRXU�LQ�JHRORJ\�FODVV��
WKH�6WXGHQWVf�$FKLHYHPHQW�*UDGH�/HYHO�
2XWFRPHV�DUH�FRQVLVWV�RI�HLJKW�OHYHOV��
�����������������������������������DQG�����
�
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7DEOH����
7KH�$FFRXQWLQJ�*HRORJ\�&KDSWHU��&RQWHQWV��/HDUQLQJ�DFWLYLW\�)RUPV��+RXUV�
IRU�OHDUQLQJ��([SHULPHQWDO�ODERUDWRU\�ZRUNV��1XPEHU�RI�ZRUNVKHHWV��DQG��
$VVHVVLQJ�DFKLHYHPHQW�WHVW�IRUPV�

Chapter Contents

Learning 

activity 

forms

Hours for 

learning

Experimental 

laboratory 

works

Number of 

worksheets

Assessing 

achievement

test forms

1 Introduction 4MAT 6 - 8 4 Multiple 

choice 

20 Items

2 Earth Born 

& Universe 

System

Cooperative 12 - 6 4 Multiple 

choice 

20 Items

3 Plate 

Tectonics

4MAT 10 Lab 1 7 4 Multiple 

choice 

30 Items
4 Earth profile Science 

Process

6 Lab 2 6 4 Multiple 

choice 

20 Items

5 Minerals 4MAT 8 Lab 3 7 4 Multiple 

choice 

20 Items

6 Rocks Inquiry 

process

8 Lab 4 5 F & T Test 

20 Items 

7 Igneous 

rocks

Science 

Process

8 Lab 5 8 4 Multiple 

choice 

30 Items
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7DEOH����FRQWLQXHG�

Chapter Contents

Learning 

activity forms

Hours for 

learning

Experimental 

laboratory 

works

Number of 

worksheets

Assessing 

achievement

test forms

8 Sedimentary 

rocks

4MAT 8 Lab 6 8
4 Multiple 

choice 

20 Items

9 Metamorphic 

rocks

POE 

Constructivist

8 Lab 7 6 Selected word 

on to Item 

Blank

20 Items

10 Soils Science Process 8 Lab 8 5 4 Multiple 

choice 

20 Items
11 Surface 

process

4MAT 10 Lab 9 4 Selected word 

on to Item 

Blank

20 Items

12 Geological 

times

Investigation 

Constructivist

6 Lab 10 6 4 Multiple 

choice 

20 Items

13 Geological 

Source 

Inquiry process 6 - 7 Combined the 

same meaning

20 Items

� 6DPSOH��7KH�PDLQ�VWXG\�LQYROYHG�
WKH����VWXGHQWV�ZKR�VDW�DQG�UHJLVWHUHG�WR�
*HRORJ\�FRXUVH��IXQGDPHQWDO�FRQWUROOLQJ�
WKH�%DFKHORU�RI�6FLHQFH��*HRORJ\�SURJUDP��
DQG�WKH�%DFKHORU�RI�6FLHQFH�(GXFDWLRQ�

�*HQHUDO�6FLHQFH�3URJUDP��FXUULFXOXPV�
LQ�WKH�VHFRQG�VHPHVWHU�LQ�DFDGHP\�\HDU�
������WKDW�ZDV�DGPLQLVWHUHG�E\�*HRORJ\�
'HSDUWPHQW��)DFXOW\�RI�6FLHQFH��8GRQ�
7KDQL�5DMDEKDW�8QLYHUVLW\�LQ�7KDLODQG��
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5(68/76
� $VVHVVLQJ�3UH�DQG�3RVW�$FKLHYH�
PHQW�7HVWV��7R�SUH�DVVHVV�RI�VWXGHQW�
DFKLHYHPHQW�IRU�IXQGDPHQWDO�OHDUQLQJ�
NQRZOHGJH�DFKLHYHPHQW�EHIRUH�WKH\�ZHUH�
VWDUWHG�WR�OHDUQLQJ�DFWLYLWLHV�FRQWUROOHG�
ZLWK�WKH�IRUPV�RI�DGPLQLVWUDWLRQ�SODQV�

LQ�HDFK�FKDSWHU�DQG�XVLQJ�WKH�SRVW�
DFKLHYHPHQW�WHVWV�IRU�DVVHVVLQJ�VWXGHQWfV�
OHDUQLQJ�DFKLHYHPHQWV�DIWHU�WKH\�ZHUH�
EHLQJ�JRQH�RQ�ZHOO�GRQH�RI�VWXGHQWVf�
OHDUQLQJ�DFWLYLWLHV��FRPSOHWHO\��7DEOH���
VKRZV�WKH�UHVXOW�VFRUHV�RI����VWXGHQWVf�
OHDUQLQJ�DFKLHYHPHQWV�LQ�HDFK�FKDSWHU��

7DEOH����
0HDQ�6FRUHV��6WDQGDUG�'HYLDWLRQV�DQG�0HDQ�'LIIHUHQFHV�IRU�6WXGHQWVt�3UH�
DQG�3RVW�$FKLHYHPHQW�7HVWV�


&RUUHODWLRQV�LV�VLJQLILFDQW�DW�WKH������OHYHO


&RUUHODWLRQV�LV�VLJQLILFDQW�DW�WKH������OHYHO



&RUUHODWLRQV�LV�VLJQLILFDQW�DW�WKH�������OHYHO

Chapter

Results of Students’ Pre-

Achievement tests

Results of Students’ Post-

Achievement tests

Paired 

Sample 

Correlation 

(W-test)

Mean 

different of

statistically 

significant

correlation

Mean 

scores (+)

Standard 

deviations

(m)

Mean 

scores (+)

Standard 

deviations

(m)

Chapter 1 7.13 2.88 12.62 2.97 12.82*** .00***
Chapter 2 8.82 3.64 12.58 2.61 7.01*** .00***
Chapter 3 9.33 4.17 15.80 5.75 8.56*** .00***
Chapter 4 9.09 3.99 12.93 2.96 6.84*** .00***
Chapter 5 9.08 3.99 15.20 2.19 10.57*** .00***
Chapter 6 9.07 3.11 12.00 1.33 6.72*** .00***
Chapter 7 10.78 3.15 17.64 3.28 14.29*** .00***

Chapter 8 7.11 2.65 15.13 1.78 22.90*** .00***

Chapter 9 7.11 3.58 17.18 1.98 19.90*** .00***
Chapter 10 7.16 2.84 13.96 2.28 13.83*** .00***

Chapter 11 5.31 3.57 17.40 1.92 26.26*** .00***

Chapter 12 8.24 3.11 13.24 1.48 10.13*** .00***

Chapter 13 10.71 2.72 19.47 1.20 22.19*** .00***

Total 106.36 20.49 195.16 15.73 40.29*** .00***
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� 7KH�VFRUH�PHDQV�UDQJHG�IURP�
�����WR�������RQ�WKH�3UH�$FKLHYHPHQW�
7HVWV��DQG�IURP�������WR�������RQ�WKH�
3UH�$FKLHYHPHQW�7HVWV��6WDQGDUG�GHYLD�
WLRQV�IRU�WKH�3UH�$FKLHYHPHQW�7HVWV�IURP�
�����RQ�&KDSWHU���WR������RQ�&KDSWHU����
ZKHUHDV�RQ�WKH�3RVW�$FKLHYHPHQW�7HVWV��
6WDQGDUG�GHYLDWLRQV�UDQJHG�IURP������RQ�
&KDSWHU����WR������RQ�&KDSWHU����7KH�
PHDQ�GLIIHUHQFHV�EHWZHHQ�WKH�VWXGHQWVf�
OHDUQLQJ�DFKLHYHPHQWV�WR�WKH�3UH�DQG�
3RVW�$FKLHYHPHQW�7HVWV�ZHUH�DQDO\]HG�
ZLWK�WKH�3DLUHG�6DPSOH�&RUUHODWLRQ��W�
WHVW��UDQJHV�IURP������WR��������7DEOH�
��UHYHDOV�WKDW�WKH�GLIIHUHQFHV�EHWZHHQ�
WKH�VWXGHQWVf�OHDUQLQJ�DFKLHYHPHQWV�RI�
WKH�3UH�DQG�3RVW�$FKLHYHPHQW�7HVWV�
ZHUH�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH�������
OHYHO�IRU�DOO�RI�WKH�WKLUWHHQ�FKDSWHUV�
� ,Q�PRVW�FDVHV��WKH�VWDQGDUG�GHYLD�
WLRQV�RI�WKH�3UH�$FKLHYHPHQW�7HVWV�DUH�
KLJKHU�WKDQ�WKH�VWDQGDUG�GHYLDWLRQV�RI�
WKH�3RVW�$FKLHYHPHQW�7HVWV�IRU�HOHYHQ�
RI�WKH�WKLUWHHQ�FKDSWHUV��7KH�SUHVHQFH�
RI�PRUH�YDULDWLRQ�LQ�WKH�PDMRULW\�RI�
WKH�3UH�$FKLHYHPHQW�7HVWV�WKDQ�LQ�WKH�

PDMRULW\�RI�3RVW�$FKLHYHPHQW�7HVWV�
PD\�LQGLFDWH�WKDW�VWXGHQWVf�OHDUQLQJ�
DFKLHYHPHQWV�DUH�PRUH�GHYHORSLQJ�DERXW�
OHDUQLQJ�DFKLHYHPHQW��VXFFHVVIXOO\�
� )LJXUH���SUHVHQWV�D�SLFWRULDO�
FRPSDULVRQ�RI�WKH�3UH�$FKLHYHPHQW�
7HVWV�ZLWK�WKH�3RVW�$FKLHYHPHQW�7HVWV�
DQG�LQGLFDWHV�WKDW�VWXGHQWV�ZRXOG�3RVW�
$FKLHYHPHQW�7HVWV�PRUH�DOO�FKDSWHUVf�
WHVWV�
7KH�ILQGLQJ�DOVR�IXUWKHU�VXSSRUWV�DQ�
VZHULQJ�WKH�ILUVW�UHVHDUFK�TXHVWLRQ�LQ�
WKDW�YDULHW\�RI�WKLV�VWXG\�LQGLFDWHV�WKDW�
VWXGHQWVf�OHDUQLQJ�DFKLHYHPHQWV�RI�WKHLU�
DVVHVVPHQW�E\�WKH�SRVW�$FKLHYHPHQW�
7HVWV�D�PRUH�SRVLWLYH�OHDUQLQJ�DFKLHYH�
PHQW�WKDQ�WKHLU�3UH�$FKLHYHPHQW�7HVWV�
WR�EH�SUHVHQW��
� 9DOLGDWLRQ�DQG�UHOLDELOLW\�RI�
WKH�*/(,��$�VXPPDU\�RI�WKHVH�YDOXHV�
REWDLQHG�VHSDUDWHO\�IRU�WKH�$FWXDO�DQG�
3UHIHUUHG�YHUVLRQV�RI�WKH�*/(,�LV�UHSRUW�
LQ�7DEOH����WKH�UHOLDELOLW\�FRHIILFLHQWV�IRU�
WKH�GLIIHUHQW�*/(,�VFDOHV�UDQJHG�IURP�
�����WR������ZKHQ�XVLQJ�WKH�$FWXDO�)RUP�
DQG�IURP������WR������IRU�WKH�3UHIHUUHG�
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)RUP�ZKHQ�XVLQJ�WKH�LQGLYLGXDO�VWXGHQW�
DV�WKH�XQLW�RI�DQDO\VLV��2Q�WKH�ZKROH��
WKHVH�UHVXOWV�DUH�DFFHSWDEOH�DOWKRXJK�
VRPHZKDW�VDPH�LQ�YDOXH�WKDQ�REWDLQHG�
SUHYLRXVO\�LQ�WKH�RULJLQDO�YDOLGDWLRQ�
VDPSOH��)UDVHU�HW�DO�������E���

� )LJXUH����6LJQLILFDQW�GLIIHUHQFHV�
EHWZHHQ�VWXGHQWVf�OHDUQLQJ�DFKLHYHPHQWV�
RI�WKHLU�SUH�DQG�SRVW�DFKLHYHPHQW�VFRUH�
WHVWV�RQ�HDFK�FKDSWHU�RI�JHRORJ\�FRXUVH��
� 7KH����LWHP�*/(,�ZDV�DOVR�VXE�
MHFWHG�WR�D�VHULHV�RI�RQH�ZD\�DQDO\VHV�
RI�YDULDQFH��$V�VKRZQ�LQ�7DEOH����WKH�
HWD��VWDWLVWLF�UDQJHG�IURP������WR������
IRU�GLIIHUHQW�VFDOHV��,W�ZDV�FRQILUPHG�
WKDW�HDFK�VFDOH�GLIIHUHQWLDWHG�VLJQLIL�
FDQWO\��S���������EHWZHHQ�SHUFHSWLRQV�
RI�VWXGHQWV�LQ�GLIIHUHQW�FODVVURRPV�IRU�
WKH�VDPSOH�LQ�WKLV�VWXG\��
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Chapter
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7DEOH����
6FDOH�0HDQV��6WDQGDUG�'HYLDWLRQV�DQG�0HDQ�'LIIHUHQFHV�IRU�$FWXDO�DQG��
3UHIHUUHG�)RUPV�RI�WKH�*/(,�


&RUUHODWLRQV�LV�VLJQLILFDQW�DW�WKH������OHYHO


&RUUHODWLRQV�LV�VLJQLILFDQW�DW�WKH������OHYHO




&RUUHODWLRQV�LV�VLJQLILFDQW�DW�WKH�������OHYHO

Scales Forms

Mean 

scores

Standard 

deviations

Alpha

Reliability

Mean

Differ. t-test

ANOVA

(Eta2)

Student

Cohesiveness

Actual

Preferred

28.49

30.80

3.03

3.83

0.73

0.75
2.31* 4.27*** 0.29*

Open-

Endedness

Actual

Preferred

24.27

29.13

3.34

4.66

0.73

0.80

5.60*** 7.16*** 0.23*

Integratin Actual

Preferred

30.22

31.18

5.67

5.76

0.89

0.90

0.69* 2.01* 0.52**

Rule Clarity Actual

Preferred

25.47

30.33

2.94

5.18

0.70

0.87

4.86*** 9.11*** 0.26*

Material

Environment

Actual

Preferred

23.80

30.36

5.15

5.86

0.86

0.90

6.56*** 7.65*** 0.43**
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Actual Form
Preferred Form

Mean scores

GLEI Scales

� )URP�WKH�DQDO\VHV��WKH�*/(,�
KDV�EHHQ�IRXQG�WR�EH�D�UHOLDEOH�DQG�
YDOLG�LQVWUXPHQW�IRU�DVVHVVLQJ�VWXGHQWVf�
SHUFHSWLRQV�RI�WKHLU�JHRORJ\�ODERUDWRU\�
FODVVURRP�HQYLURQPHQW��DQG�SURYLGHV�
YDOLGDWLRQ�VXSSRUW�IRU�WKH�6/(,�IRU�XVH�
VSHFLILFDOO\�LQ�7KDLODQG��LQ�ERWK�LWV�$FWXDO�
DQG�3UHIHUUHG�)RUPV�

� )LJXUH���LOOXVWUDWHV�WKH�GLIIHU�
HQFHV�EHWZHHQ�WKH�$FWXDO�DQG�3UHIHUUHG�
)RUPV�DQG�LQGLFDWHV�ZRXOG�SUHIHU�PRUH�
VWXGHQW�FRKHVLYHQHVV��RSHQ�HQGHGQHVV��
LQWHJUDWLRQ��UXOH�FODULW\�DQG�DQ�HQKDQFHG�
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PDWHULDO�HQYLURQPHQW�LQ�WKHLU�JHRORJ\�
ODERUDWRULHV�
�
9DOLGDWLRQ�DQG�UHOLDELOLW\�RI�WKH�*/(,�
� 7DEOH���UHSRUWV�WKH�LQWHUQDO�
FRQVLVWHQF\�UHOLDELOLW\�RI�WKH�47,��ZKLFK�
UDQJHG�IURP������WR������ZKHQ�XVLQJ�
WKH�VWXGHQWVf�DFWXDO�VFRUHV�DQG�IURP�
�����WR������ZKHQ�XVLQJ�WKH�VWXGHQWVf�
SUHIHUUHG�VFRUHV��7KLV�FKDUDFWHULVWLF�ZDV�
H[SORUHG�XVLQJ�D�VHULHV�RI�RQH�ZD\�
DQDO\VHV�RI�YDULDQFH�RQ�WKH�VFDOHV�RI�
WKH�47,��:KLFK�VXJJHVWV�WKDW�HDFK�VFDOH�
RI�WKH�47,�ZDV�DEOH�WR�GLIIHUHQWLDWH�
)LJXUH����6LJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�
VWXGHQWVf�SHUFHSWLRQV�RI�WKHLU�DFWXDO�DQG�
SUHIHUUHG�VFRUHV�RQ�*/(,�
� VLJQLILFDQWO\��S��������EHWZHHQ�
VWXGHQWVf�SHUFHSWLRQV�LQ�DFWXDO�DQG�
SUHIHUUHG�FODVVURRP�HQYLURQPHQWV�LQ�WKH�
VDPH�FODVVHV��7KH�HWD��VWDWLVWLF��ZKLFK�
LV�WKH�UDWLR�RI�gEHWZHHQh�WR�gWRWDOh�
VXPV�RI�VTXDUHV�DQG�UHSUHVHQWV�WKH�
SURSRUWLRQ�RI�YDULDQFH�LQ�VFDOH�VFRUHV�
DUH�VWDWLVWLFDOO\�VLJQLILFDQW�EHWZHHQ�
VWXGHQWVf�SHUFHSWLRQV�RI�WKHLU�DFWXDO�

DQG�SUHIHUUHG�WHDFKHUVf�LQWHUSHUVRQDO�
EHKDYLRU�LQ�JHRORJ\�FODVVHV�
� 2Q�FRPSDULQJ�GLIIHUHQFHV��
EHWZHHQ�WKH�VWXGHQWVf�SHUFHSWLRQV�
RI�WKHLU�DFWXDO�DQG�SUHIHUUHG�WHDFKHU��
LQWHUSHUVRQDO�EHKDYLRU�LQ�JHRORJ\�FODVVHV�
LQ�)LJXUH����LW�ZDV�IRXQG�WKDW�VWXGHQWVf�
SUHIHUUHG�SHUFHSWLRQV�DQ�HQYLURQPHQW�
ZLWK�XSSHU�OHYHOV�RI�/HDGHUVKLS��+HOSLQJ��
)ULHQGO\��8QGHUVWDQGLQJ�DQG�6WXGHQW�
5HVSRQVLELOLW\�)UHHGRP�EHKDYLRUV�WKDQ�
VWXGHQWVf�DFWXDO�SHUFHSWLRQV��+RZHYHU���
WKHUH�ZHUH�IRXQG�WKDW�WKH\�ZHUH�
ORZHU�OHYHOV�RI�8QFHUWDLQW\��'LVVDWLVILHG���
$GPRQLVKLQJ�DQG�6WULFW�EHKDYLRUV�LQ�WKHLU�
DFWXDO�SHUFHSWLRQV��,W�LV�FOHDU�IURP�D�
FRPSDULVRQ�RI�WKH�SUHIHUUHG�SHRSOH�IRU�
JHRORJ\�WHDFKHU�ZLWK�WKH�DFWXDO�WKDW�7KDL�
VWXGHQWV�ZRXOG�SUHIHUUHG�WKHLU�WHDFKHUV�WR�
EH�IULHQGOLHU��PRUH�XQGHUVWDQGLQJ��PRUH�
VWXGHQW�UHVSRQVLELOLW\�DQG�IUHHGRP��DQG�
GHPRQVWUDWH�OHDGHUVKLS�EHKDYLRUV��7KH\�
ZRXOG�DOVR�SUHIHU�WKHLU�WHDFKHUV�WR�EH�
OHVV�DGPRQLVKLQJ��GLVVDWLVILHG��XQFHUWDLQ��
DQG�VWULFW�EHKDYLRUV��$�YLVXDO�FRPSDULVRQ�
RI�WKH�UHVXOWV�IURP�WKLV�VWXG\�RI�VWXGHQWVf�
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SHUFHSWLRQV�RI�LQ�WKH�JHRORJ\�WHDFKHUV�
LQ�7KDLODQG�ZLWK�VWXGHQWVf�SHUFHSWLRQV�
RI�VFLHQFH�WHDFKHUV�LQ�1HWKHUODQGV�DQG�

7DEOH���
6FDOH�0HDQV��6WDQGDUG�'HYLDWLRQV�DQG�0HDQ�'LIIHUHQFHV�IRU�$FWXDO�DQG��
3UHIHUUHG�)RUPV�RI�WKH�47,�


&RUUHODWLRQV�LV�VLJQLILFDQW�DW�WKH������OHYHO��

&RUUHODWLRQV�LV�VLJQLILFDQW�DW�WKH������OHYHO��



&RUUHODWLRQV�LV�VLJQLILFDQW�DW�WKH�������OHYHO

$XVWUDOLDQ�LQGLFDWHV�WKDW�7KDL�JHRORJ\�
WHDFKHUV�FRXOG�EH�FODVVLILHG�DV�$XWKRUL�
WDWLYH��VHH�LQ�)LJXUH����

Scales Forms

Mean 

scores

Standard 

deviations

Alpha

Reliability

Mean

Differ. t-test
ANOVA

(Eta2)

Leadership Actual

Preferred

18.73

22.29

1.96

3.89

0.77

0.83
4.56** 7.46** 0.33**

Helping/Friendly Actual

Preferred

17.80

21.31

1.90

3.15

0.74

0.78

3.51** 7.23** 0.37**

Understanding Actual

Preferred

17.60

22.42

2.58

3.13

0.78

0.84

4.80** 8.69** 0.41**

Student

Responsibility

Actual

Preferred

18.98

21.18

3.24

3.52

0.79

0.84

2.20** 6.03** 0.38**

Uncertain Actual

Preferred

8.82

4.04

3.57

3.75

0.71

0.75

-3.78** -7.30** 0.48**

Dissatisfied Actual

Preferred

5.24

1.82

2.84

3.05

0.82

0.84

-3.42** -6.44** 0.41**

Admonishing Actual

Preferred

9.96

4.73

3.56

4.33

0.73

0.76

-5.23** -10.34** 0.55*

Strict Actual

Preferred

11.29

3.18

3.80

4.02

0.74

0.83

-8.11*** -12.14*** 0.59*
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6WXGHQWtV�$FKLHYHPHQW�*UDGH�/HYHO�
2XWFRPHV��
� 7R�DVVHVV�VWXGHQWVf�OHDUQLQJ�
DFKLHYHPHQW�ZLWK�WKH����3RVW�$FKLHYH�
PHQW�7HVWV�����/HDUQLQJ�:RUN�6KHHWV��
5HSRUWHG�IURP�WKH����([SHULPHQWDO�
/DERUDWRU\�:RUNV��6SHFLDO�5HSRUWV�IURP�
ILHOG�WULSV�DQG�H[WHUQDO�ODERUDWRU\�DW�WKH�

'LQRVDXU��0LQHUDO�DQG�5RFN�0XVHXPV��
1DWLRQDO�3DUNV��0LQHUDO�6RXUFHV��0LQHUDO�
,QGXVWULDOV��DQG�'LVFRYHU\�DW�WKH�PLQHUDO�
VRXUFHV�DW�WKH�ORFDO�DUHDV��DQG�XVLQJ�WKH�
����LWHPV�WHVW�DW�WKH�ILQDO�H[DPLQDWLRQ��
$�WDEOH���GHWDLOV�WKH�VFRUHV�RI�DVVHVVLQJ��
VWXGHQWVf�OHDUQLQJ�DFKLHYHPHQWV�LQ��
JHRORJ\�FRXUVH�

� )LJXUH����6LJQLILFDQW�GLIIHUHQFHV�
EHWZHHQ�VWXGHQWVf�SHUFHSWLRQV�RI�WKHLU�
DFWXDO�DQG�SUHIHUUHG�VFRUHV�RQ�47,�

0

5

10

15

20

25

Le
ad

ers
hip

Help
ing

/Fr
ien

dly

Und
ers

tan
din

g

Stud
en

t R
es

po
ns

ibi
lity

/Fr
ee

do
m

Unc
ert

ain

Diss
ati

sfi
ed

Adm
on

ish
ing

Stric
t

Actual Form
Preferred Form

Mean Scores

QTI Scales



Journal of Administration and Development, Mahasarakham University Volume 2 Number 3 September – Dcember 2010

32

7DEOH����
6KRZV�6WXGHQWVt�/HDQLQJ�$FKLHYHPHQWV�ZLWK�WKH�3RVW�WHVW��:RUN�VKHHWV���
/DERUDWRU\�ZRUNV�DQG�)LQDO�H[DPLQDWLRQ�

Students’ code

Post-

test

Post-

test Total

Work 

sheets

Work 

sheets Lab Lab

Final 

Exam

Final 

Exam Results
Grade 

Level

 

280 100% 30% 260 20% 200 20% 100 30% 100%

1 50040248103 200 71.43 21.43 235 18.08 182 18.2 68 20.4 78.11 B+
2 50040248104 191 68.21 20.46 226 17.38 172 17.2 62 18.6 73.65 B

3 50040248105 195 69.64 20.89 228 17.54 171 17.1 62 18.6 74.13 B

4 50040248106 189 67.50 20.25 231 17.77 176 17.6 64 19.2 74.82 B

5 50040248108 190 67.86 20.36 211 16.23 172 17.2 54 16.2 69.99 C+

6 50040248109 193 68.93 20.68 221 17.00 170 17.0 63 18.9 73.58 B
7 50040248110 235 83.93 25.18 233 17.92 168 16.8 58 17.4 77.30 B+
8 51100148101 188 67.14 20.14 239 18.38 172 17.2 78 23.4 79.13 B+

9 51100148102 183 65.36 19.61 220 16.92 153 15.3 60 18.0 69.83 C+

10 51100148104 201 71.79 21.54 232 17.85 172 17.2 58 17.4 73.98 B

11 51100148105 195 69.64 20.89 236 18.15 161 16.1 79 23.7 78.85 B+

12 51100148106 231 82.50 24.75 223 17.15 171 17.1 55 16.5 75.50 B+
13 51100148107 207 73.93 22.18 230 17.69 163 16.3 84 25.2 81.37 A

14 51100148108 218 77.86 23.36 235 18.08 157 15.7 85 25.5 82.63 A

15 51100148110 222 79.29 23.79 229 17.62 167 16.7 51 15.3 73.40 B
16 51100148111 214 76.43 22.93 233 17.92 168 16.8 88 26.4 84.05 A

17 51100148113 201 71.79 21.54 232 17.85 165 16.5 79 23.7 79.58 B+

18 51100148114 201 71.79 21.54 222 17.08 152 15.2 81 24.3 78.11 B+

19 51100148115 198 70.71 21.21 232 17.85 153 15.3 59 17.7 72.06 B

20 51100148117 211 75.36 22.61 222 17.08 163 16.3 62 18.6 74.58 B

21 51100148118 192 68.57 20.57 228 17.54 166 16.6 79 23.7 78.41 B+

22 51100148119 181 64.64 19.39 227 17.46 165 16.5 53 15.9 69.25 C+

23 51100148120 198 70.71 21.21 223 17.15 164 16.4 68 20.4 75.17 B+
24 51100148121 183 65.36 19.61 233 17.92 159 15.9 79 23.7 77.13 B+
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7DEOH����FRQWLQXHG�

Students’ code

Post-

test

Post-

test Total

Work 

sheets

Work 

sheets Lab Lab

Final 

Exam

Final 

Exam Results
Grade 

Level

 

280 100% 30% 260 20% 200 20% 100 30% 100%

25 51100148122 173 61.79 18.54 214 16.46 140 14.0 70 21.0 70.00 B
26 51100148124 228 81.43 24.43 216 16.62 144 14.4 46 13.8 69.24 C+

27 51100148125 186 66.43 19.93 232 17.85 156 15.6 86 25.8 79.17 B+

28 51100148126 209 74.64 22.39 207 15.92 162 16.2 73 21.9 76.42 B+

29 51100148127 199 71.07 21.32 218 16.77 167 16.7 76 22.8 77.59 B+
30 51100148128 163 58.21 17.46 220 16.92 138 13.8 72 21.6 69.79 C+

31 51100148129 185 66.07 19.82 240 18.46 149 14.9 37 11.1 64.28 C
32 51100148130 188 67.14 20.14 208 16.00 167 16.7 39 11.7 64.54 C

33 51100148131 194 69.29 20.79 221 17.00 168 16.8 51 15.3 69.89 C+

34 51100148135 189 67.5 20.25 229 17.62 154 15.4 79 23.7 76.97 B+

35 51100148136 191 68.21 20.46 235 18.08 161 16.1 68 20.4 75.04 B+

36 51100148137 167 59.64 17.89 225 17.31 157 15.7 68 20.4 71.30 B
37 51100148139 197 70.36 21.11 225 17.31 167 16.7 74 22.2 77.31 B+

38 51100148142 175 62.5 18.75 223 17.15 160 16.0 80 24.0 75.90 B+

39 51100148143 184 65.71 19.71 230 17.69 149 14.9 39 11.7 64.01 C

40 51100148144 173 61.79 18.54 228 17.54 138 13.8 50 15.0 64.87 C
41 51100148146 179 63.93 19.18 234 18.00 138 13.8 72 21.6 72.58 B

42 51100148147 193 68.93 20.68 220 16.92 162 16.2 38 11.4 65.20 C+
43 51100148148 181 64.64 19.39 207 15.92 161 16.1 47 14.1 65.52 C+
44 51100148149 184 65.71 19.71 227 17.46 151 15.1 48 14.4 66.68 C+
45 51100148150 238 85.00 25.50 238 18.31 142 14.2 46 13.8 71.81 B

$VVRFLDWLRQV�EHWZHHQ�6WXGHQWVt�/HDUQLQJ�
0RWLYDWLRQV�RI�WKHLU�*HRORJ\�/DERUDWRU\�
&ODVVURRP�/HDUQLQJ�DQG�WKHLU�/HDUQLQJ�
$FKLHYHPHQW�*UDGH�/HYHO�2XWFRPHV�
IRU�WKH�*/(,��
� 7KH�VLPSOH�FRUUHODWLRQ�YDOXHV��U��
DUH�UHSRUWHG�LQ�7DEOH����ZKLFK�VKRZ�

VLJQLILFDQW�FRUUHODWLRQV��S�������EHWZHHQ�
VWXGHQWVf�OHDUQLQJ�DFKLHYHPHQW�JUDGH�
OHYHO�RXWFRPHV�DQG�VWXGHQWfV�PRWLYDWLRQV��
RI�WKHLU�DFWXDO�JHRORJ\�ODERUDWRU\��
FODVVURRP�HQYLURQPHQWV�RQ�DOO�VFDOHV��
7KHVH�DVVRFLDWLRQV�DUH�SRVLWLYH�IRU�WKH�
VFDOHV�RI�6WXGHQW�&RKHVLYHQHVV��2SHQ�
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� 7KH�PXOWLSOH�FRUUHODWLRQV�5�LV�
VLJQLILFDQW�IRU�$FWXDO�)RUPV�RI�WKH�*/(,�
DQG�VKRZV�WKDW�ZKHQ�WKH�VFDOHV�DUH�
FRQVLGHUHG�WRJHWKHU�WKHUH�LV�D�VLJQLILFDQW�
�S�������DVVRFLDWLRQ�ZLWK�WKH�6WXGHQWfV�
/HDUQLQJ�$FKLHYHPHQW�*UDGH�/HYHO�

(QGHGQHVV��,QWHJUDWLRQ��5XOH�&ODULW\�DQG�
0DWHULDO�(QYLURQPHQW�VFDOHV��7KDW�LV��
LQ�JHRORJ\�FODVVHV�ZKHUH�WKH�VWXGHQW�
SHUFHLYHG�JUHDWHU�VWXGHQW�FRKHVLYHQHVV��

RSHQ�HQGHG��FOHDU�UXOHV�DQG�D�VDWLVIDFWRU\�
PDWHULDO�HQYLURQPHQW�WKHUH�ZDV�D�PRUH�
IDYRUDEOH�VWXGHQWfV�OHDUQLQJ�DFKLHYHPHQW�
WRZDUG�WKHLU�JHRORJ\�FODVVHV�

7DEOH���
� $VVRFLDWLRQV�EHWZHHQ�*/(,�6FDOHV�DQG�6WXGHQWtV�/HDUQLQJ�$FKLHYHPHQW��
WR�*HRORJ\�&ODVVHV�LQ�7HUP�RI�6LPSOH�DQG�0XOWLSOH�&RUUHODWLRQV��5��DQG��
6WDQGDUG�5HJUHVVLRQ�&RHIILFLHQW��`�

Scale

 

Simple Correlation

 Assessment (r)
Standardized Regression Weight students’ 

learning achievement grade level outcomes 

(`) 

Student Cohesiveness 0.56*** 0.48**
Open-Endedness 0.49** 0.41**

Integration 0.55*** 0.47**

Rule Clarity 0.47** 0.38**

Material

Environment

0.51*** 0.42**

Multiple Correlation (R) 0.80**

R2 0.64

2XWFRPHV��7KH�5��YDOXH�LQGLFDWHV�WKDW�
����RI�WKH�YDULDQFH�LQ�VWXGHQWfV�OHDUQLQJ��
DFKLHYHPHQW�JUDGH�OHYHO�RXWFRPHV�
VWXGHQWfV�/HDUQLQJ�$FKLHYHPHQW�*UDGH�
/HYHO�2XWFRPHV�WR�WKHLU�JHRORJ\�FODVV�
ZDV�DWWULEXWDEOH�WR�WKHLU�DFKLHYHPHQW�
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PRWLYDWLRQV�IRU�WKHLU�SHUFHSWLRQV�RI�WKHLU�
JHRORJ\�ODERUDWRU\�FODVVHV�

$VVRFLDWLRQV�EHWZHHQ�6WXGHQWVt�/HDUQLQJ��
0RWLYDWLRQV�RI�WKHLU�7HDFKHUtV�,QWHU�
SHUVRQDO�%HKDYLRXUV�LQ�*HRORJ\�DQG�
WKHLU�/HDUQLQJ�$FKLHYHPHQW�*UDGH�
/HYHO�2XWFRPHV�IRU�WKH�47,��
� 7KH�VLPSOH�FRUUHODWLRQ�YDOXHV��U��
DUH�UHSRUWHG�LQ�7DEOH����ZKLFK�VKRZ�
VLJQLILFDQW�FRUUHODWLRQV��S�������EH�
WZHHQ�VWXGHQWVf�OHDUQLQJ�DFKLHYHPHQW�
JUDGH�OHYHO�RXWFRPHV�DQG�WHDFKHUVf�
LQWHUSHUVRQDO�EHKDYLRU�RQ�HLJKW�VFDOHV��
7KHVH�DVVRFLDWLRQV�DUH�SRVLWLYH�IRU�WKH�
VFDOHV�RI�/HDGHUVKLS��+HOSLQJ�)ULHQGO\��
8QGHUVWDQGLQJ��DQG�6WXGHQW�5HVSRQVLELO�
LW\�)UHHGRP��DQG�QHJDWLYH�IRU�WKH�VFDOHV�
RI�8QFHUWDLQ��$GPRQLVKLQJ��'LVVDWLVILHG�
DQG�6WULFW��7KDW�LV��LQ�FODVVHV�ZKHUH�WKH�
VWXGHQWV�SHUFHLYHG�JUHDWHU�OHDGHUVKLS��
KHOSLQJ�IULHQGO\��XQGHUVWDQGLQJ�6WXGHQW�
UHVSRQVLELOLW\�DQG�IUHHGRP�EHKDYLRXUV�
LQ�WKHLU�WHDFKHUV��WKHUH�ZDV�D�PRUH�
IDYRXUDEOH�VWXGHQWVf�OHDUQLQJ�DFKLHYH�
PHQW�JUDGH�OHYHO�RXWFRPHV�WRZDUGV�

WKHLU�JHRORJ\�FODVV��7KH�FRQYHUVH�ZDV�
WUXH�ZKHQ�WKH�WHDFKHUV�ZHUH�SHUFHLYHG�
DV�XQFHUWDLQ��DGPRQLVKLQJ��GLVVDWLVILHG�
DQG�VWULFW�EHKDYLRXUV��
� 7KH�VHFRQG�W\SH�RI�DQDO\VLV�
FRQVLVWHG�RI�WKH�PRUH�FRQVHUYDWLYH�
VWDQGDUGL]HG�UHJUHVVLRQ�FRHIILFLHQW��`��
ZKLFK�PHDVXUHV�WKH�DVVRFLDWLRQ�EHWZHHQ�
VWXGHQWVf�SHUFHSWLRQV�RQ�HDFK�VFDOH�RI�WKH�
47,�DQG�VWXGHQWVf�OHDUQLQJ�DFKLHYHPHQW��
JUDGH�OHYHO�RXWFRPHV�WRZDUGV�JHRORJ\�
ZKHQ�WKH�HIIHFW�RI�UHODWLRQVKLSV�EHWZHHQ�
WKH�VFDOHV�LV�FRQWUROOHG��
� 7KH�PXOWLSOH�FRUUHODWLRQV�5�LV�
VLJQLILFDQW�IRU�$FWXDO�)RUPV�RI�WKH�47,�
DQG�VKRZV�WKDW�ZKHQ�WKH�VFDOHV�DUH�
FRQVLGHUHG�WRJHWKHU�WKHUH�LV�D�VLJQLILFDQW��
�S�������DVVRFLDWLRQ�ZLWK�WKH�VWXGHQWVf�
OHDUQLQJ�DFKLHYHPHQW�JUDGH�OHYHO��
RXWFRPHV��7KH�5��YDOXH�LQGLFDWHV�WKDW�
����RI�WKH�YDULDQFH�LQ�VWXGHQWVf�OHDUQLQJ��
DFKLHYHPHQW�JUDGH�OHYHO�RXWFRPHV�WR�
WKHLU�JHRORJ\�FODVV�ZDV�DWWULEXWDEOH�
WR�WKHLU�SHUFHSWLRQV�RI�WKHLU�WHDFKHUVf��
LQWHUSHUVRQDO�EHKDYLRU��7KH�EHWD�ZHLJKWV�
����VKRZ�WKDW�LQ�FODVVHV�ZKHUH�WKH�
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VWXGHQWV�SHUFHLYHG�JUHDWHU�OHDGHUVKLS��
KHOSLQJ�IULHQGO\��XQGHUVWDQGLQJ��DQG�
VWXGHQW�UHVSRQVLELOLW\�IUHHGRP�EHKDYLRUV��
DQG�OHVV�XQFHUWDLQ��DGPRQLVKLQJ���
GLVVDWLVILHG�DQG�VWULFW�EHKDYLRUV�LQ�WKHLU�

&21&/86,21
� 7KLV�VWXG\�LV�LQYHVWLJDWHG�WR��
DUUDQJHPHQW�RI�FODVVURRP�OHDUQLQJ��
HQYLURQPHQW�UHVHDUFK�IRU�GHYHORSLQJ�
VWXGHQWVf�OHDUQLQJ�DFKLHYHPHQWV�WKDW�
FRQWUROOHG�E\�WKH�IRUPV�RI�OHDUQLQJ��

WHDFKHUV��WKHUH�ZDV�D�PRUH�IDYRUDEOH�
VWXGHQWVf�OHDUQLQJ�DFKLHYHPHQW�JUDGH�
OHYHO�RXWFRPHV�WRZDUGV�WKHLU�JHRORJ\�
FODVVHV��VHH�LQ�7DEOH���

7DEOH����
$VVRFLDWLRQV�EHWZHHQ�*/(,�6FDOHV�DQG�6WXGHQWtV�/HDUQLQJ�$FKLHYHPHQW�WR�
*HRORJ\�&ODVVHV�LQ�7HUP�RI�6LPSOH�DQG�0XOWLSOH�&RUUHODWLRQV��5��DQG�6WDQGDUG�
5HJUHVVLRQ�&RHIILFLHQW��`��

Scale

Simple Correlation

Attitude (r)
Standardized Regression Weight students’ learning 

achievement grade level outcomes (`) 

Leadership 0.46** 0.38**
Helping/Friendly 0.76** 0.50**
Understanding 0.92** 0.71**

Student Responsibility/Freedom 0.73** 0.49**
Uncertain -0.51** -0.34**

Dissatisfied -0.60** -0.37**

Admonishing -0.36* -0.29*

Strict -0.28* -0.21*

Multiple Correlation (R) 0.88**

R2 0.77

DGPLQLVWUDWLRQ�SODQV�IRU�VWXGHQWVf�FHQWHU�
LQ�*HRORJ\�FRXUVH��7R�GHVFULEH�WKH�VWXG\fV�
VDPSOH��SURFHGXUHV�IRU�DGPLQLVWUDWLQJ�WKH�
LQVWUXPHQWV��DQG�VWDWLVWLFDO�SURFHGXUHV�
IRU�GDWD�DQDO\VLV��WKH�VWXG\�LQYROYHG�
���VWXGHQWV�LQ�WKH�SK\VLFV�DQG�VFLHQFH�
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SURJUDPV�DW�WKH�6FLHQFH�)DFXOW\��8GRQ�
7KDL�5DMDEKDW�8QLYHUVLW\�LQ�7KDLODQG�LQ�
WKH�VHFRQG�VHPHVWHU�LQ�DFDGHP\�\HDU�
������7KH�LQVWUXPHQW�UHVHDUFKHV�ZHUH�
DOVR�GHWHUPLQHG�ZLWK�WKH����FKDSWHUV�
RI�WKH�IRUPV�RI�WKH�/HDUQLQJ�$GPLQLV�
WUDWLRQ�3ODQV��WKH�$FKLHYHPHQW�7HVWV��
DQG�WKH�/HDUQLQJ�:RUN�6KHHWV��7R�
EH�PRWLYDWHG�E\�WKH�WHDFKHU�VWXGHQW��
LQWHUDFWLRQV�ZLWK�WKH����LWHP�4XHV�
WLRQQDLUH�RQ�7HDFKHU�,QWHUDFWLRQ��47,��
�:XEEHOV�	�/HY\��������DQG�WKH�OHDUQLQJ�
HQYLURQPHQW�SHUFHSWLRQV�ZHUH�REWDLQHG�
XVLQJ�WKH����LWHP�*HRORJ\�/DERUDWRU\�
(QYLURQPHQW�,QYHQWRU\��*/(,��PRGLILHG�
IURP�WKH�RULJLQDO�6FLHQFH�/DERUDWRU\�
(QYLURQPHQW�,QYHQWRU\��6/(,���)UDVHU��
0F5REELH��	�*LGGLQJV���������0RVW�RI�
WKH�47,�DQG�*/(,�TXHVWLRQQDLUHV�KDYH�
DQ�$FWXDO�)RUP�DQG�D�3UHIHUUHG�)RUPV��
6WXGHQWVf�OHDUQLQJ�DFKLHYHPHQWV�ZHUH�
DVVHVVHG�ZLWK�D�6WXGHQWfV�$FKLHYHPHQW�
*UDGH�/HYHO�2XWFRPHV��
� 6WDWLVWLFDOO\�VLJQLILFDQFHV�ZHUH�
DQDO\]HG�ZLWK�WKH�DGYDQFH�DQDO\VLV�DQG�
WKH�UHVXOWV�RI�WKLV�VWXG\�DUH�FRPSDULVRQ��

EHWZHHQ�WKH�VWXGHQWVf�OHDUQLQJ��
DFKLHYHPHQW�RI�WKHLU�3UH�DQG�3RVW�
$FKLHYHPHQW�7HVWV�DUH�FRUUHODWHG�VLJ�
QLILFDQW�DW�WKH�������OHYHO��6WDWLVWLFDOO\�
VLJQLILFDQW�GLIIHUHQFHV�ZHUH�IRXQG�EHWZHHQ�
WKH�VWXGHQWVf�DFKLHYHPHQW�PRWLYDWLRQ�
RI�DFWXDO�DQG�SUHIHUUHG�HQYLURQPHQWV�
DQG�WHDFKHU�LQWHUSHUVRQDO�EHKDYLRUV�LQ�
JHRORJ\�FODVV��
� $VVRFLDWLRQV�EHWZHHQ�VWXGHQWfV�
OHDUQLQJ�DFKLHYHPHQW�DQG�VWXGHQWfV�
DFKLHYHPHQW�PRWLYDWLRQV�RI�WKHLU�VWXGHQWVf�
SHUFHSWLRQV�DQG�WHDFKHU�LQWHUSHUVRQDO�
EHKDYLRXUV�ZLWK�WKHLU�OHDUQLQJ�DFKLHYH�
PHQW�WRZDUGV�WKHLU�JHRORJ\�FRXUVH�DW�
WKH������OHYHO�RQ�OHDGHUVKLS��KHOSLQJ�
DQG�IULHQGO\��XQGHUVWDQGLQJ��VWXGHQW�
UHVSRQVLELOLW\�DQG�IUHHGRP��XQFHUWDLQ��
GLVVDWLVILHG��DGPRQLVKLQJ��DQG�VWULFW��
EHKDYLRUV��7KH�PXOWLSOH�FRUUHODWLRQV�ZHUH�
VLJQLILFDQW�IRU�WKH�$FWXDO�)RUP�RI�WKH�47,�
DQG�WKH�OHDUQLQJ�DFKLHYHPHQWV������RI�
WKH�YDULDQFH�LQ�VWXGHQWfV�DFKLHYHPHQWV�
WR�WKHLU�SHUFHSWLRQV�DUH�DWWULEXWDEOH�WR�
DFKLHYHPHQW�PRWLYHV�DQG�GHYHORSPHQW�
IRU�VWXGHQWVf�OHDUQLQJ�DFKLHYHPHQW�
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� $VVRFLDWLRQV�EHWZHHQ�VWXGHQWVf�
OHDUQLQJ�DFKLHYHPHQW�DQG�OHDUQLQJ�HQ�
YLURQPHQW�SHUFHSWLRQV�RI�WKHLU�JHRORJ\��
ODERUDWRU\�FODVV�ZHUH�DOVR�UHODWHG��
FRUUHODWLRQV�VLJQLILFDQW�DW�WKH������
OHYHO�LQ�WHUP�RI�WKH�VWXGHQW�FRKHVLYH�
QHVV��RSHQ�HQGHGQHVV��LQWHJUDWLRQ��UXOH��
FODULW\��DQG�PDWHULDO�HQYLURQPHQW��DQG�
����WR�JHRORJ\�OHDUQLQJ�HQYLURQPHQWV�

ZHUH�DWWULEXWDEOH�WR�GHYHORS�RI�WKHLU�
OHDUQLQJ�DFKLHYHPHQW��
� 6WDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV��
ZHUH�IRXQG�EHWZHHQ�WKH�VWXGHQWVf��
DFKLHYHPHQW�PRWLYDWLRQV�RI�WKHLU��
SHUFHSWLRQV�RI�DFWXDO�DQG�SUHIHUUHG�
FODVVURRP�OHDUQLQJ�HQYLURQPHQWV�DQG�
WHDFKHU�LQWHUSHUVRQDO�EHKDYLRU�LQ��
JHRORJ\�FODVV��

5()(5(1&(6

$OGULGJH��-��0���	�)UDVHU��%��-����������,QYHVWLJDWLQJ�FODVVURRP�HQYLURQPHQWV�
LQ�7DLZDQ�DQG�$XVWUDOLD�ZLWK�PXOWLSOH�UHVHDUFK�PHWKRGV��-RXUQDO�
RI�(GXFDWLRQDO�5HVHDUFK������������

%ORRP��%HQMDPLQ�6����������+XPDQ�FKDUDFWHULVWLFV�DQG�VFKRRO�OHDUQLQJ��1HZ�
<RUN��0F*UDZ�+LOO�%RRN�&RPSDQ\��

&KDUOHV��*��0���	�0DLVWR��$�$����������3V\FKRORJ\�DQ�LQWURGXFWLRQ����WK�HG��1HZ�-HUVH\��3HDUVRQ��
�� (GXFDWLRQ��,QF��8SSHU�6DGGOH�

&URQEDFK��/�-����������(GXFDWLRQDO�SV\FKRORJ\���UG�HG��+DUFRXUW�%UDFH�-RYDQRYLFK���
1HZ�<RUN�

)LVKHU��'��/���+HQGHUVRQ��'���	�)UDVHU��%����������/DERUDWRU\�HQYLURQPHQW�DQG�
VWXGHQW�RXWFRPHV�LQ�VHQLRU�KLJK�VFKRRO�ELRORJ\�FODVVHV��$PHULFDQ�
%LRORJ\�7HDFKHU��������������
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)LVKHU��'�)���5LFNDUGV��7���*RK��6�&���	�:RQJ��$����������3HUFHSWLRQV�RI�LQWHUSHUVRQDO��
WHDFKHU�EHKDYLRXU�LQ�VHFRQGDU\�VFLHQFH�FODVVURRPV�LQ�6LQJDSRUH�
DQG�$XVWUDOLD��-RXUQDO�RI�$SSOLHG�5HVHDUFK�LQ�(GXFDWLRQ��������������

)LVKHU��'�)���5LFNDUGV��7���*RK��6�&���	�:RQJ��$����������6WXGLHV�LQ�HGXFDWLRQDO�
OHDUQLQJ�HQYLURQPHQWV��DQ�LQWHUQDWLRQDO�SHUVSHFWLYH��:RUOG�6FLHQWLILF�
3XEOLVKLQJ�&R��3WH��/WG��,6%1����������������

)UDVHU��%���	�0F5REELH��&��-����������6FLHQFH�ODERUDWRU\�FODVVURRP�HQYLURQPHQWV��
DW�VFKRROV�DQG�XQLYHUVLWLHV��D�FURVV�QDWLRQDO�VWXG\��(GXFDWLRQDO�5H�
VHDUFK�DQG�(YDOXDWLRQ��������������

)UDVHU��%���0F5REELH��&��-���	�*LGGLQJV��*��-����������'HYHORSPHQW�DQG��
FURVV�QDWLRQDO�YDOLGDWLRQ�RI�D�ODERUDWRU\�FODVVURRP�LQVWUXPHQW�IRU�
VHQLRU�KLJK�VFKRRO�VWXGHQWV��6FLHQFH�(GXFDWLRQ������������

*LGGLQJV��*�-���	�:DOGULS��%���������$SULO���$�FRPSDULVRQ�RI�VFLHQFH�ODERUDWRU\��
FODVVURRPV�LQ�$VLD��$XVWUDOLD��6RXWK�3DFLILF�DQG�86$��$Q��
LQWHUQDWLRQDO�VWXG\��3DSHU�SUHVHQWHG�DW�WKH�DQQXDO�PHHWLQJ�RI�WKH�
$PHULFDQ�(GXFDWLRQDO�5HVHDUFK�$VVRFLDWLRQ��1HZ�<RUN��1<�

+HQGHUVRQ��'���)LVKHU��'��/���	�)UDVHU��%��-����������,QWHUSHUVRQDO�EHKDYLRXU��
ODERUDWRU\�OHDUQLQJ�HQYLURQPHQWV��DQG�VWXGHQW�RXWFRPHV�LQ�VHQLRU�
ELRORJ\�FODVVHV��-RXUQDO�RI�5HVHDUFK�LQ�6FLHQFH�7HDFKLQJ������������

+HUWV��+��/���������/HDUQLQJ�DFKLHYHPHQW��:HEVLWH�KWWS���ZZZ�DUFKLYH�RUJ�
VWUHDP�c�UHDGHUVJXLGHWRFR��VRQQXRIWBGMYX�W[W�

+HEE��'��2����������$�WH[WERRN�RI�SV\FKRORJ\��HG�3KLODGHOSKLD�QG�/RQGRQ��
:�%�6DXQGHUV�&RPSDQ\�
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.LMNRVRO��'����������7HDFKHU�VWXGHQW�LQWHUDFWLRQV�DQG�ODERUDWRU\�OHDUQLQJ��
HQYLURQPHQWV�LQ�ELRORJ\�FODVVHV�LQ�7KDLODQG��:HEVLWH�KWWS���HVSDFH�
OLEUDU\�FXUWLQ�HGX�DX�5�"IXQF GELQ�MXPS�IXOO	REMHFWBLG �����	ORFDOB
EDVH *(1���(5$���

.LP��+���)LVKHU��'��	�)UDVHU��%��-����������&ODVVURRP�HQYLURQPHQW�DQG�WHDFKHU�
LQWHUSHUVRQDO�EHKDYLRXU�LQ�VHFRQGDU\�FODVVHV�LQ�.RUHD��(YDOXDWLRQ�
DQG�5HVHDUFK�LQ�(GXFDWLRQ�����������

.LP��+��%���	�/HH��6��.����������6FLHQFH�WHDFKHUVt�EHOLHIV�DERXW�VFLHQFH�DQG�
VFKRRO�VFLHQFH�DQG�WKHLU�SHUFHSWLRQV�RI�VFLHQFH�ODERUDWRU\�OHDUQLQJ��
HQYLURQPHQW��-RXUQDO�RI�WKH�.RUHDQ�$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�6FL�
HQFH�(GXFDWLRQ��������������

.RXO��3���	�)LVKHU��'���������'HFHPEHU���6FLHQFH�FODVVURRP�OHDUQLQJ�HQYLURQPHQWV�
LQ�,QGLD��3DSHU�SUHVHQWHG�DW�WKH�,QWHUQDWLRQDO�(GXFDWLRQDO�5HVHDUFK�
&RQIHUHQFH�RI�WKH�$XVWUDOLDQ�$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�(GXFDWLRQ�
�$$5(���%ULVEDQH��$XVWUDOLD�

/HDU\��7����������$Q�LQWHUSHUVRQDO�GLDJQRVLV�RI�SHUVRQDOLW\��1HZ�<RUN��5RQDOG�
3UHVV�&RPSDQ\�

/HH��6���	�)UDVHU��%���������'HFHPEHU���/DERUDWRU\�FODVVURRP�HQYLURQPHQWV�
LQ�.RUHDQ�KLJK�VFKRROV��3DSHU�SUHVHQWHG�DW�WKH�DQQXDO�PHHWLQJ�RI�
$XVWUDOLD�$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�(GXFDWLRQ��)UHPDQWOH��:$�

/HY\��-���&U�WRQ��+���	�:XEEHOV��7����������3HUFHSWLRQV�RI�LQWHUSHUVRQDO�WHDFKHU�
EHKDYLRXU��,Q�7��:XEEHOV��	�-��/HY\���(GV����'R�\RX�NQRZ�ZKDW�\RX�
ORRN�OLNH"�,QWHUSHUVRQDO�UHODWLRQVKLSV�LQ�HGXFDWLRQ��SS����������/RQ�
GRQ��)DOPHU�3UHVV�



3>/6>/�>/&/ó7>/J1<*=�%>�-7>3ó#.>1=.-7>6>/�>-�'Đ#AQ����&=&#AQ����=%.>.%���$=%3>�-��*�4�����

41

/RXUGXVDP\��$��	�.KLQH��0��6���������'HFHPEHU���6HOI�HYDOXDWLRQ�RI�LQWHUSHUVRQDO��
EHKDYLRU�DQG�FODVVURRP�LQWHUDFWLRQ�E\�WHDFKHU�WUDLQHHV��3URFHHGLQJ��
$XVWUDOLDQ$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�(GXFDWLRQ��$$(5��)RUXP�������
7KH�,QWHUQDWLRQDO�(GXFDWLRQDO�5HVHDUFK�&RQIHUHQFH��8QLYHUVLW\�RI�1RWUH�
'DPH��)UHPDQWOH��:HVWHUQ�$XVWUDOLD��

0DGGR[��+����������+RZ�WR�VWXG\��1HZ�<RUN��)DZFHWW�:RUOG�/LEUDU\�
0DVORZ��$��+����������$�WKHRU\�RI�KXPDQ�PRWLYDWLRQ��RULJLQDOO\�SXEOLVKHG�LQ�

3V\FKRORJLFDO�5HYLHZ��9RO��������
3UHVFRWW��'��$����������$�5HSRUW�RI�WKH�&RQIHUHQFH�RQ�&KLOG�6WXG\��(GXFDWLRQDO�

%XOOHWLQ��%DQJNRN��)DFXOW\�RI�(GXFDWLRQ�
5LDK��+���)UDVHU��%���	�5LFNDUGV��7����������-XQH���,QWHUSHUVRQDO�WHDFKHU�EHKDYLRXU��

LQ�FKHPLVWU\�FODVVHV�LQ�%UXQHL�'DUXVVDODPtV�VHFRQGDU\�VFKRROV��3DSHU�
SUHVHQWHG�DW�WKH�,QWHUQDWLRQDO�6HPLQDU�RQ�,QQRYDWLRQV�LQ�6FLHQFH�DQG�
0DWKHPDWLFV�&XUULFXOD��8QLYHUVLWL�%UXQHL�'DUXVVDODP��%UXQHL�

5LFNDUGV��7���	�)LVKHU��'����������7KUHH�SHUVSHFWLYHV�RQ�SHUFHSWLRQV�RI�WHDFKHU�VWXGHQW��
LQWHUDFWLRQ��$�VHHG�IRU�FKDQJH�LQ�VFLHQFH�WHDFKLQJ��7KH�DQQXDO�
PHHWLQJ�RI�WKH�1DWLRQDO�$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�6FLHQFH�7HDFKLQJ���
1HZ�2UOHDQV��/RXLVLDQD��86$�

5LFNDUGV��7���1HZE\��0���	�)LVKHU��'����������7HDFKHU�DQG�VWXGHQW�SHUFHSWLRQV�
RI�FODVVURRP�LQWHUDFWLRQV��$�PXOWL�OHYHO�PRGHO��3URFHHGLQJV�:HVWHUQ�
$XVWUDOLDQ�,QVWLWXWH�IRU�(GXFDWLRQDO�5HVHDUFK�)RUXP�������KWWS���ZZZ�
ZDLHU�RUJ�DX�IRUXPV������ULFNDUGV��KWPO�

5REHUW�$����������3V\FKRORJ\�WKH�HVVHQWLDO�VFLHQFH��%RVWRQ��5HQVVODHU�3RO\WHFKQLF��
,QVWLWXWH�
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4XHN��&��/����:RQJ��$��)��/���	�)UDVHU��%��-����������7HDFKHU�VWXGHQW�LQWHUDFWLRQ��
DQG�JLIWHG�VWXGHQWVt�DWWLWXGHV�WRZDUG�FKHPLVWU\�LQ�ODERUDWRU\��
FODVVURRPV�LQ�6LQJDSRUH��-RXUQDO�RI�&ODVVURRP�,QWHUDFWLRQ���������
������

4XHN��&��/���:RQJ��$��)��/���'LYDKDUDQ��6���/LX��:��&���3HHU��-���	�:LOOLDPV��0��'��
��������6HFRQGDU\�VFKRRO�VWXGHQWVt�SHUFHSWLRQV�RI�WHDFKHU�VWXGHQW�
LQWHUDFWLRQ�DQG�VWXGHQWVt�DWWLWXGHV�WRZDUGV�SURMHFW�ZRUN��/HDUQLQJ�
(QYLURQPHQWV�5HVHDUFK�����������������

6DQWLERRQ��7����������6FKRRO�ODERUDWRU\�OHDUQLQJ�HQYLURQPHQWV�LQ�SULPDU\�VFKRRO�
FODVVHV�LQ�8GRQ�7KDQL�(GXFDWLRQDO�6HUYLFH�$UHD��3DSHU�SUHVHQWHG�DW�
WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�6FLHQFH��0DWKHPDWLFV�DQG�7HFK�
QRORJ\�(GXFDWLRQ��g6FLHQFH�0DWKHPDWLFV�DQG�7HFKQRORJ\�(GXFDWLRQ��
%H\RQG�&XOWXUDO�%RXQGDULHVh��8GRQ�7KDQL�5DMDEKDW�8QLYHUVLW\��8GRQ�
7KDQL��1RUWKHDVWHUQ�7KDLODQG��7KDLODQG�

6DQWLERRQ��7���	�)LVKHU��'���������6HSWHPEHU���$FWXDO�DQG�SUHIHUUHG�OHDUQLQJ�
HQYLURQPHQWV�LQ�SK\VLFV�FODVVHV�LQ�7KDLODQG��3DSHU�SUHVHQWHG�DW�WKH�
,QWHUQDWLRQDO�&RQIHUHQFH�RQ�6FLHQFH�DQG�7HFKQRORJ\�RI�7KDLODQG��
%DQJNRN��7KDLODQG�

6DQWLERRQ��7���	�)LVKHU��'���������$XJXVW���7HDFKHU�VWXGHQW�LQWHUSHUVRQDO��
EHKDYLRXUV�DQG�FODVVURRP�OHDUQLQJ�HQYLURQPHQWV�LQ�SK\VLFV�FODVVHV�
LQ�7KDLODQG��3DSHU�SUHVHQWHG�DW�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�
RQ�6FLHQFH��0DWKHPDWLFV�DQG�7HFKQRORJ\�(GXFDWLRQ��6LPRQ�)UDVHU�
8QLYHUVLW\��9DQFRXYHU��&DQDGD�

6FRRW��5��+��	�)LVKHU��'����������'HYHORSPHQW��YDOLGDWLRQ�DQG�DSSOLFDWLRQ�RI�
D�0DOD\�WUDQVODWLRQ�RI�DQ�HOHPHQWDU\�YHUVLRQ�RI�WKH�TXHVWLRQQDLUH�
RQ�7HDFKHU�,QWHUDFWLRQ��5HVHDUFK�LQ�6FLHQFH�(GXFDWLRQ���������,661�
��������;��3ULQW�������������2QOLQH���
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6NLQQHU��%��)����������7KH�VKDSLQJ�RI�D�EHKDYLRULVW��3DUW�WZR�RI�DQ�DXWRELRJUDSK\��
,6%1���������������

6LWWLNRVRO��/���	�0DORQH��-����������7KH�UROHV�RI�WHDFKHU�VWXGHQW�LQWHUSHU�
VRQDO�EHKDYLRU�LQ�LPSURYLQJ�PDWKHPDWLFV�WHDFKLQJ�DQG�OHDUQLQJ�LQ��
7KDLODQG��3DSHU�SUHVHQWHG�DW�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�6FL�
HQFH��0DWKHPDWLFV�DQG�7HFKQRORJ\�(GXFDWLRQ��g6FLHQFH�0DWKHPDWLFV�
DQG�7HFKQRORJ\�(GXFDWLRQ��%H\RQG�&XOWXUDO�%RXQGDULHVh��8GRQ�7KDQL�
5DMDEKDW�8QLYHUVLW\��8GRQ�7KDQL��1RUWKHDVWHUQ�7KDLODQG��7KDLODQG�

:DQSHQ��6���������'HFHPEHU���&UHDWLQJ�D�FROODERUDWLYH�OHDUQLQJ�HQYLURQPHQW�
LQ�D�FRPSXWHU�FODVVURRP�LQ�7KDLODQG�XVLQJ�WKH�FRQVWUXFWLYLVW�OHDUQLQJ��
HQYLURQPHQW�VXUYH\��3DSHU�SUHVHQWHG�DW�WKH�,$6&(�FRQIHUHQFH������
LQ�6LQJDSRUH��

:HL��0���GHQ�%URN��3���	�=KRX��<����������7HDFKHU�LQWHUSHUVRQDO�EHKDYLRXU�
DQG�VWXGHQW�DFKLHYHPHQW�LQ�(QJOLVK�DV�D�IRUHLJQ�ODQJXDJH�FODVVURRP�
LQ�&KLQD��-RXUQDO�RI�WKH�(GXFDWLRQ�5HVRXUFH�,QIRUPDWLRQ�&HQWHU��
(-��������

:LNLSHGLD��WKH�IUHH�HQF\FORSHGLD��$EUDKDP�+DUROG�0DVORZ��������������:HE�
VLWH��KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�$EUDKDPB0DVORZ�

:LNLSHGLD��WKH�IUHH�HQF\FORSHGLD��,YDQ�3DYORY��������������:HEVLWH�KWWS���
HQ�ZLNLSHGLD�RUJ�ZLNL�,YDQB3DYORY�

:LNLSHGLD��WKH�IUHH�HQF\FORSHGLD��%��)��6NLQQHU��:HEVLWH�KWWS���HQ�ZLNLSHGLD�
RUJ�ZLNL�%�B)�B6NLQQHU�

:RUFKHO��6���	�6KHELOVNH��:����������3V\FKRORJ\�SULQFLSOHV�DQG�DSSOLFDWLRQV��
�UG��1HZ�-HUVH\���(QJOHZRRG�FOLIIV�
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:XEEHOV��7���	�/HY\��-����������$�FRPSDULVRQ�RI�LQWHUSHUVRQDO�EHKDYLRXU�RI�
'XWFK�DQG�$PHULFDQ�WHDFKHUV��,QWHUQDWLRQDO�-RXUQDO�RI�,QWHUFXOWXUDO�
5HODWLRQV������������

:XEEHOV��7���	�/HY\��-���(G������������'R�\RX�NQRZ�ZKDW�\RX�ORRN�OLNH"��
,QWHUSHUVRQDO�UHODWLRQV�LQ�HGXFDWLRQ��/RQGRQ��7KH�)DOPHU�3UHVV�


