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ABSTRACT 
�
(QJLQHHULQJ�7KHUPRG\QDPLFV�LV�DQ�LPSRUWDQW�HQJLQHHULQJ�GLVFLSOLQH�LQ�XQLYHUVLWLHV��FRQFHUQHG�
PDLQO\�ZLWK�WUDGLWLRQDO�DQG�DOWHUQDWLYH�VRXUFHV�RI�HQHUJ\�LQ�WHUPV�RI�DYDLODELOLW\��PRYHPHQW��DQG�
FRQYHUVLRQ�� +RZHYHU�� PXFK� GLVFRQWHQW� FDQ� EH� IRXQG� LQ� WKH� OLWHUDWXUH� UHJDUGLQJ� WHDFKLQJ�
GHILFLHQFLHV�DQG�UHFRJQL]HG�OHDUQLQJ�GLIILFXOWLHV�DVVRFLDWHG�ZLWK�WKLV�VXEMHFW��0DQ\�DWWHPSWV�
KDYH�EHHQ�WULHG��VXFK�DV�WKH�EOHQGHG�OHDUQLQJ�DSSURDFK��DFWLYH�OHDUQLQJ�WHFKQLTXHV��FRPSXWHU�
EDVHG�LQVWUXFWLRQ��FULWLFDO�WKLQNLQJ�HQKDQFHPHQW�DQG�WKH�XVH�RI�WHFKQRORJ\�VXFK�DV�D�YLUWXDO�
ODERUDWRU\�� ,Q� WKH� SUHVHQW� FRQWULEXWLRQ�� WKH� SULQFLSOHV� RI� WKH� FRQVWUXFWLYLVW� DSSURDFK� DUH�
LQWHJUDWHG�LQ�RUGHU�WR�HQKDQFH�VWXGHQWV¶�DFWLYH�OHDUQLQJ��7KLV�LV�YHU\�UHOHYDQW�ZKHQ�XVLQJ�WKH�
&',2�DSSURDFK�ZKLFK�HPSKDVL]HV�DFWLYH�OHDUQLQJ��&',2�6WDQGDUG�����7KH�QHZ�FRQVWUXFWLYLVW�
OHDUQLQJ�HOHPHQWV�LQFOXGH�D�PXFK�JUHDWHU�HPSKDVLV�RQ�FRDFKLQJ��VFDIIROGLQJ��DQG�PRGHOOLQJ��
7KH�LPSURYHPHQW�RI�VWXGHQW�OHDUQLQJ�DQG�UHWHQWLRQ�RI�FRQFHSWV�DIWHU�LQWHJUDWLQJ�WKH�SULQFLSOHV�
RI� WKH� FRQVWUXFWLYLVW� DSSURDFK� LV�PHDVXUHG� XVLQJ� D� SUH�� SRVW�DVVHVVPHQW� H[SHULPHQW�� 7KH�
ILQGLQJV�HQFRXUDJH�HQJLQHHULQJ�HGXFDWRUV�DQG�HGXFDWLRQDO�LQVWLWXWLRQV�WR�SUHIHU�FRQVWUXFWLYLVW�
SULQFLSOHV� RYHU� WUDGLWLRQDO� SULQFLSOHV� WR� ���� LQFUHDVH� PRUH� HIIHFWLYHO\� VWXGHQWV¶� LQWHUHVW� LQ�
(QJLQHHULQJ�7KHUPRG\QDPLFV������HQVXUH�PRUH�HIIHFWLYH�OHDUQLQJ�RI�WKH�JHQHUDO�XQGHUVWDQGLQJ�
RI� (QJLQHHULQJ� 7KHUPRG\QDPLFV�� DQG� ���� VXSSRUW� PRUH� HIIHFWLYHO\� VWXGHQWV¶� OHDUQLQJ� RI�
NQRZOHGJH�DQG�VNLOOV�UHTXLUHG�WR�VROYH�PRUH�GLIILFXOW�(QJLQHHULQJ�7KHUPRG\QDPLF�SUREOHPV��
�
�
KEYWORDS 
�
&RQVWUXFWLYLVW� SULQFLSOHV�� /HDUQLQJ� HIIHFWLYHQHVV�� $FWLYH� OHDUQLQJ�� 7KHUPRG\QDPLFV�� &',2�
6WDQGDUG�����
�
�
INTRODUCTION 
 
7KHUPRG\QDPLFV� LV� WDNHQ� E\� VWXGHQWV� LQ� WKH� PDMRULW\� RI� XQLYHUVLW\� HQJLQHHULQJ� SURJUDPV��
PHFKDQLFDO�� FKHPLFDO�� FLYLO� DQG� HOHFWULFDO�� DV� ZHOO� DV� E\� VWXGHQWV� VWXG\LQJ� SK\VLFV� DQG�
FKHPLVWU\��DOWKRXJK�ZLWK�VRPH�YDULDWLRQV� LQ� WKH�WRSLFV�FRYHUHG��GHSHQGLQJ�RQ�WKH�GLVFLSOLQH�
LQYROYHG�� 2IWHQ� LQ� DQ� HQJLQHHULQJ� SURJUDP�� WKHUPRG\QDPLFV� FRPHV� HDUO\�� SRVVLEO\� LQ� WKH�
VHFRQG�RU�HYHQ�ILUVW�\HDU�RI�D�IRXU�\HDU�FRXUVH��DV�LW�WHDFKHV�IXQGDPHQWDO�FRQFHSWV�DQG�DFWV�
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DV�D�SUH�UHTXLVLWH�IRU�RWKHU�ODWHU�FRXUVHV��0DQWHXIHO��������KDV�GHVFULEHG�WKHUPRG\QDPLFV�DV�
WKH�µJDWHZD\¶�FRXUVH�LQ�PHFKDQLFDO�HQJLQHHULQJ�LQ�WKH�VHQVH�WKDW�VWXGHQWV¶�SHUIRUPDQFH�LQ�WKH�
VXEMHFW� LV� LQ� JRRG� FRUUHODWLRQ� ZLWK� KRZ� WKH� VWXGHQWV� GR� LQ� WKH� UHVW� RI� WKH� FRXUVHV� LQ� WKH�
FXUULFXOXP��+RZHYHU��WKH�IXQGDPHQWDO�FRQFHSWV�ZLWKLQ�HQJLQHHULQJ�WKHUPRG\QDPLFV�DUH�TXLWH�
RIWHQ�FRQVLGHUHG�GLIILFXOW� WR�JUDVS�E\�VWXGHQWV��6WXGHQWV¶�H[SUHVVLRQV�RI�GLVVDWLVIDFWLRQ�DQG�
IUXVWUDWLRQ�DUH�YHU\�FRPPRQ��&RERXUQ�	�/LQGDXHU��������0HOW]HU��������*ULJXOO��������DV�LV�
HYLGHQFH�RI�ZLGHVSUHDG�SRRU�OHDUQLQJ�RI�EDVLF�FRQFHSWV�DQG�SULQFLSOHV�RI�WKHUPRG\QDPLFV�E\�
XQLYHUVLW\�VWXGHQWV��/DSH��������$EXOHQFLD�HW�DO���������0HOW]HU��������/RYHUXGH�HW�DO���������
3ULQFH�HW�DO���������-DVLHQ�	�2EHUHP���������7KHUH�LV�HYHQ�D�FXOWXUH�RI�VLPSO\�DFFHSWLQJ�WKH�
VWDWXV�TXR�E\�VWXGHQWV�ZKR�PDNH�UHPDUNV�OLNH�µRQH�FDQQRW�XQGHUVWDQG�WKHUPRG\QDPLFV��RQO\�
JHW�DFFXVWRPHG�WR�LW¶��*ULJXOO����������
�
7KLV�ODVW�UHPDUN�PD\�ZHOO�JLYH�D�FOXH�DV�WR�ZKDW�VKRXOG�EH�LQFOXGHG�LQ�DQ�LQWURGXFWRU\�FRXUVH�
WR�HQJLQHHULQJ� WKHUPRG\QDPLFV�� ,W� LQGLFDWHV�D�GHVLUH�RQ� WKH�VWXGHQW¶V�SDUW� IRU�SURRIV�RI� WKH�
D[LRPV�RI�WKHUPRG\QDPLFV��L�H��WKH�SULQFLSOHV��ZKLFK�LQ�IDFW�GR�QRW�H[LVW��7KH�LVVXH�RI�KRZ�WKH�
YDOLGLW\�RI� WKH�SULQFLSOHV�FDQ�EH�HVWDEOLVKHG� LV�DQ�ROG�DQG� IDPLOLDU�SUREOHP�IRU� WKH� WKHRU\�RI�
FRJQLWLRQ��'HGXFWLRQ�FRXOG�EH�XVHG��EXW�WKLV�PD\�QRW�DOZD\V�FRUUHVSRQG�ZLWK�UHDOLW\��$QRWKHU�
ZD\�LV�WR�XVH�UHIXWDELOLW\��ZKLFK��WR�D�VWXGHQW�PD\�SURYH�IUXVWUDWLQJ�DV�WKHUH�LV�QR�ILQDO�SURYH�
H[FHSW�E\�FRQVWDQW�UHIXWDWLRQ��%DVLFDOO\��WKH�SULQFLSOHV�RI�WKHUPRG\QDPLFV�IRUP�D�UHOLDEOH�EDVLV�
RI�RXU�NQRZOHGJH�VLPSO\�EHFDXVH�DOO�RXU�HIIRUWV�KDYH�IDLOHG�WR�UHIXWH�WKH�SULQFLSOHV��7KLV�LV�D�
GLIILFXOW�ORJLFDO�VWUXFWXUH�IRU�VWXGHQWV�QHZ�WR�WKHUPRG\QDPLFV�WR�JUDVS��7KLV�LV�SDUWLFXODUO\�WUXH�
VLQFH�WKH�GHJUHH�WR�ZKLFK�WKH�SULQFLSOHV�RI�WKHUPRG\QDPLFV�LQIOXHQFH�GDLO\�OLIH��DV�ZHOO�DV�PDQ\�
DUHDV�RI�DSSOLHG�VFLHQFHV��FDXVH�VWXGHQWV�WR�SHUFHLYH�WKHP�DV�µORQJ�SURYHQ¶� ODZV�RI�QDWXUH�
�*ULJXOO���������7KH�VWXGHQWV�PXVW�VLPSO\�µJHW�DFFXVWRPHG¶�WR�WKH�IDFW�WKDW�WKH�SULQFLSOHV�DUH�
HPSLULFDO�DQG�E\�WKHLU�QDWXUH�FDQQRW�EH�SURYHQ��DQG�WKDW�WKH\�DUH�RQO\�D�UHOLDEOH�EDVLV�IRU�RXU�
XQGHUVWDQGLQJ�DQG�XVH�DV� ORQJ�DV� LW�KDV�QRW�EHHQ�SRVVLEOH� WR� UHIXWH� WKHP��EXW� WKDW�VXFK�D�
SRVVLELOLW\�UHPDLQV�RSHQ��6XFK�D�FRQFHSW�LV�IDU�UHPRYHG�IURP�WKH�µQDwYH¶�DSSURDFK�RI�PDQ\�
VWXGHQWV��*ULJXOO���������)URP�WKLV��LW�FRXOG�EH�GHGXFHG�WKDW�LQ�D�ILUVW�FRXUVH�LQ�WKHUPRG\QDPLFV�
WKH� VWXGHQWV� VKRXOG� EH� PDGH� DZDUH� RI� WKH� JHQHUDO� IXQGDPHQWDOV�� WKH� PRVW� LPSRUWDQW�
DSSOLFDWLRQV�VXFK�DV�WKH�SULQFLSOHV��WKH�HTXDWLRQ�RI�VWDWH�DQG�WKH�YDULRXV�F\FOHV��2QO\�LQ�D�ODWHU�
FRXUVH�FDQ�WKH�ORJLFDO�VWUXFWXUH�RI�WKHUPRG\QDPLFV�LQFOXGLQJ�WKH�FRQFHSWV�RI�WKHUPRG\QDPLF�
SRWHQWLDO�DQG�WKHUPRG\QDPLF�FRQVLVWHQF\�EH�LQWURGXFHG��
�
7KLV�LV�HVSHFLDOO\�WUXH�ZLWKLQ�D�&',2�OHDUQLQJ�HQYLURQPHQW�ZKHUH�WKH�HPSKDVLV�LV�RQ�DFWLYH�
OHDUQLQJ� �&',2� 6WDQGDUG� ���� +HUH� VWXGHQWV� QHHG� WR� PDVWHU� WKH� EDVLF� FRQFHSWV� RI�
WKHUPRG\QDPLFV� LQ� RUGHU� WR� EH� DEOH� WR� GHVLJQ� VROXWLRQV� WR� DSSOLFDWLRQV� ZKHUH� D� GHHS�
NQRZOHGJH�RI�WKHUPRG\QDPLF�WKHRU\��DQG�HVSHFLDOO\�WKH�ILUVW�DQG�VHFRQG�ODZV��LV�QHHGHG��
�
7KH�SXUSRVH�RI�WKLV�UHVHDUFK�LV�WR�H[SORUH�KRZ�WKH�SULQFLSOHV�RI�FRQVWUXFWLYLVP�FDQ�KHOS�ZKHUH�
SHGDJRJLFDO�FRQVWUXFWLYLVP�LV�XVHG�DQG�µLV�FRQFHUQHG�ZLWK�WKH�WHDFKLQJ�DQG�OHDUQLQJ�SURFHVV�
ZLWK�SDUWLFXODU�DWWHQWLRQ�WR�WKH�NQRZOHGJH�FRQVWUXFWHG�ZLWKLQ�WKH�OHDUQHU��GLIIHUHQWLDWHG�IRU�HDFK�
OHDUQHU��:LQN���������
�
,Q� WKH� SDSHU�� D� EULHI� GLVFXVVLRQ� FRQFHUQLQJ� WKH� DGYDQWDJHV� DQG� GLVDGYDQWDJHV� RI� XVLQJ� D�
SHGDJRJLFDO�FRQVWUXFWLYLVW�DSSURDFK� LQ�JHQHUDO� LV� IROORZHG�E\�D�GHWDLOHG�GHVFULSWLRQ�RI�ZKDW�
ZDV� LQYROYHG� LQ� DSSO\LQJ� VXFK� DQ� DSSURDFK� WR� WKH� WHDFKLQJ� DQG� OHDUQLQJ� RI� HQJLQHHULQJ�
WKHUPRG\QDPLFV��7KHUH�WKHQ�IROORZV�DQ�H[WHQVLYH�H[SHULPHQW�LQYHVWLJDWLQJ�LI�VXFK�DQ�DSSURDFK�
LV�RI�EHQHILW�WR�WKH�VWXGHQW�OHDUQLQJ��HVSHFLDOO\�WKH�VWXGHQW�OHDUQLQJ�DQG�UHWHQWLRQ�RI�ZKDW�FDQ�
EH�TXLWH�DEVWUDFW�ODZV�DQG�SULQFLSOHV�IRXQG�LQ�HQJLQHHULQJ�WKHUPRG\QDPLFV���
� �
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THE PEDAGOGICAL CONSTRUCTIVIST APPROACH 
�
7KH�HPHUJHQFH�RI�FRQVWUXFWLYLVP�DV�WKH�SURPLQHQW�OHDUQLQJ�WKHRU\�LQ�FROOHJHV�DQG�XQLYHUVLWLHV�
KDV� UHVXOWHG� EHFDXVH� RI� WKH� PRYHPHQW� IURP� EHKDYLRULVP� WR� FRJQLWLYLVP� DQG� QRZ� WKH�
FRQVWUXFWLYLVW� SHUVSHFWLYH� �&RRSHU�� ������� %HKDYLRULVP� VWUHVVHV� SHUIRUPDQFH� DFTXLUHG� E\�
VKRUW�WHUP�OHDUQLQJ�WHFKQLTXHV�GHVLJQHG�WR�SDVV�WHVWV�DQG�DFFRPSOLVK�WDVNV��7KH�SUREOHP�WKDW�
DULVHV�LV�WKDW�DIWHU�D�SHULRG�RI�WLPH�VWXGHQWV�FDQ�QR�ORQJHU�UHPHPEHU�RU�DSSO\�ZKDW�KDV�EHHQ�
OHDUQHG�� ,QVWUXFWLRQ� LV� WHDFKHU�FHQWHUHG� DQG�DFFRPSOLVKHG� LQ� D� GLGDFWLF�PDQQHU�ZLWK�PXFK�
WHDFKHU�WDON��GLVVHPLQDWLQJ�LQIRUPDWLRQ�WR�WKH�SDVVLYH�UHFLSLHQWV��2WKHU�DVSHFWV�RI�WUDGLWLRQDO�
FODVVURRPV� SULPDULO\� LQFOXGH� ���� RYHU�UHOLDQFH� RQ� WH[WERRNV�ZKLFK� JHQHUDOO\� RQO\� RIIHU� RQH�
ZRUOGYLHZ�� ���� GLVFRXUDJHPHQW� RI� FRRSHUDWLRQ� ZKLFK� OHDGV� WR� KLJKHU� RUGHU� UHDVRQLQJ� WKDW�
ZRUNLQJ�LQ�LVRODWLRQ�OLPLWV��DQG�����VHHNLQJ�FRUUHFW�DQVZHUV�LQVWHDG�RI�DOORZLQJ�VWXGHQWV�WR�ZRUN�
WKURXJK� LQWULFDWH� LVVXHV� ZKLFK� ZRXOG� UHVXOW� LQ� NQRZOHGJH� FRQVWUXFWLRQ� DQG� GHHS� OHDUQLQJ��
&RQVWUXFWLYLVP� HPSKDVL]HV� NQRZOHGJH� FRQVWUXFWLRQ� LQ� FRQWUDVW� WR� NQRZOHGJH� WUDQVPLVVLRQ�
DORQJ�ZLWK�WKH�PDLQO\�SDVVLYH�UHFRUGLQJ�RI�LQIRUPDWLRQ�WUDQVIHUUHG�E\�D�WHDFKHU��LQVWUXFWRU�RU�
OHFWXUHU�� &RQVWUXFWLRQ� RI� NQRZOHGJH� FDQ� EH� IDFLOLWDWHG� LQ� HGXFDWLRQDO� VWXGHQW�FHQWHUHG�
HQYLURQPHQWV� WKDW� HQFRXUDJH� VWXGHQWV� WR� DSSUHFLDWH� XQFHUWDLQW\�� LQTXLUH� UHVSRQVLEO\� DQG�
VHDUFK�IRU�XQGHUVWDQGLQJ��%URRNV�	�%URRNV���������7KURXJK�WKH�SURFHVVHV�RI�VHOI�UHIOHFWLRQ�
DQG� TXHVWLRQLQJ�� DQDO\]LQJ�� HYDOXDWLQJ� DQG� SUREOHP�VROYLQJ� OHDUQHUV� EHFRPH� DFWLYH� DQG�
LQGHSHQGHQW� FRQVWUXFWRUV� RI� NQRZOHGJH� �:LQN�� ������ &RRSHU�� ������� 7KXV�� IURP� D�
FRQVWUXFWLYLVW� WKHRUHWLFDO� YLHZSRLQW� µOHDUQLQJ¶� SURGXFHV� ORQJ�WHUP� XQGHUVWDQGLQJ� ZKLOH�
µSHUIRUPDQFH¶�FXOPLQDWHV�LQ�OLPLWHG�UHFROOHFWLRQ�RI�FRQFHSWV�DV�WLPH�JRHV�RQ��
�
%URRNV�DQG�%URRNV��������GHFODUH�WKDW�OHDUQLQJ�DQG�HGXFDWLRQ�VKRXOG�EH�D�WLPH�RI�FXULRVLW\��
H[SORUDWLRQ�DQG�LQTXLU\�DQG�WKDW�PHPRUL]DWLRQ�PXVW�WDNH�D�VHFRQGDU\�UROH��/HDUQLQJ�KRZ�WR�
VROYH� UHDO�ZRUOG� SUREOHPV� E\� FRQVWUXFWLQJ� QHZ� NQRZOHGJH� WKURXJK� WKH� FULWLFDO� SURFHVV� RI�
FUHDWLYLW\� DQG� LPSOHPHQWDWLRQ� RI� RULJLQDO� LGHDV� VXSHUVHGHV� PHPRUL]DWLRQ� DQG� UHSHWLWLRXV�
UHSURGXFWLRQ� RI� H[LVWLQJ� NQRZOHGJH� DQG� FRQFHSWV�� &RQVWUXFWLYLVP� DFNQRZOHGJHV� WKH�
LPSRUWDQFH� RI� SULRU� NQRZOHGJH� DQG� H[SHULHQFH� DQG� OHDUQLQJ� LV� DQ� HYHU�HYROYLQJ� JURZLQJ�
SURFHVV�� DQG� QRW� RQO\� DQ� DFFXPXODWLRQ� RI� NQRZOHGJH� �3URXO[�� ������� ,QVWHDG�� FRJQLWLYH�
GHYHORSPHQW�PXVW�HQVXH�DQG�UHVXOW�LQ�LQGLYLGXDO�FRQVWUXFWLRQV�RI�XQGHUVWDQGLQJ��,Q�WUDGLWLRQDO�
OHDUQLQJ�HQYLURQPHQWV�LI�OHDUQHUV�FDQ�OHDUQ�SURFHGXUHV�DQG�UHSURGXFH�FKXQNV�RI�LQIRUPDWLRQ�
WKHQ�WKH�SHUFHSWLRQ�LV�WKDW�OHDUQLQJ�KDV�WDNHQ�SODFH��)URP�D�FRQVWUXFWLYLVW�SHUVSHFWLYH�µLPLWDWLYH�
EHKDYLRU¶� LV� QRW� ZKDW� LV� UHTXLUHG�� GHHS� OHDUQLQJ� LV� WKH� JRDO� DQG� LV� GHPRQVWUDWHG� E\� ZKDW�
VWXGHQWV�FDQ�µJHQHUDWH��GHPRQVWUDWH�RU�H[KLELW¶��%URRNV�	�%URRNV���������,W�EHFRPHV�DSSDUHQW�
WKDW� WUDGLWLRQDO� WHDFKLQJ� WR� D� ODUJH� H[WHQW� LV� LQDGHTXDWH� DQG� QHHGV� WR� EH� UHSODFHG� E\� WKH�
FRQVWUXFWLYLVW� SDUDGLJP� ZKLFK� HQFRXUDJHV� DFWLYH� FRQVWUXFWLRQ� RI� PHDQLQJ� WKDW� SURGXFHV�
FRQFHSW� GHYHORSPHQW�� GHHS� XQGHUVWDQGLQJ�� VWUXFWXUHG� NQRZOHGJH� DFTXLVLWLRQ�� DQG� ZKLFK�
IRVWHUV�KLJKHU�OHYHOV�RI�DXWRQRP\��%HHUHQZLQNHO�	�YRQ�$U[���������
�
7KH�JHQHUDO�FRQVHQVXV�DPRQJ�HGXFDWRUV�ZRUOGZLGH�LV�WKDW�WKHUPRG\QDPLFV�LV�FKDOOHQJLQJ�DQG�
GLIILFXOW� WR� XQGHUVWDQG�� WKLV� UHVXOWV� LQ� WZR� PDMRU� DUHDV� RI� FRQFHUQ�� 3RRU� DFKLHYHPHQW� DQG�
UHWHQWLRQ� RI� NQRZOHGJH� �0XORS� HW� DO��� ������� 7KHUHIRUH�� UHVHDUFK� HQJDJHG� LQ� HQKDQFLQJ�
WHDFKLQJ� DQG� OHDUQLQJ� IRU� WKLV� VXEMHFW� LV� UHOHYDQW� DQG� QHHGIXO�� ,Q� D� VWXG\� FRQGXFWHG� ZLWK�
XQGHUJUDGXDWH� WKHUPRG\QDPLFV� VWXGHQWV�� LW� ZDV� FRQFOXGHG� WKDW� WKH� PRVW� LPSRUWDQW� IDFWRU�
ZKHQ� WHDFKLQJ� WKLV� VXEMHFW� LV� WR� GHWHUPLQH� ZKDW� WKH� VWXGHQW� DOUHDG\� NQRZV�� ZKDW� SULRU�
NQRZOHGJH� WKH\�KDYH�DQG� WR� WKHQ� WHDFK�DFFRUGLQJO\��+ROPDQ�	�3LOOLQJ���������7KH�EOHQGHG�
OHDUQLQJ�DSSURDFK��%XOOHQ�	�5XVVHOO���������DFWLYH�OHDUQLQJ�HQYLURQPHQW��+DVVDQ�	�0DW���������
FRPSXWHU�EDVHG� DFWLYH� OHDUQLQJ� PDWHULDOV� �$QGHUVRQ� HW� DO��� ������� DV� ZHOO� DV� PRGHOOLQJ��
VFDIIROGLQJ� DQG� FRDFKLQJ� �-RQDVVHQ� HW� DO��� ������ -RQDVVHQ�� ������ SURYHG� WR� EH� HIIHFWLYH�
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PHWKRGV� RI� HQKDQFLQJ� WHDFKLQJ� DQG� OHDUQLQJ� LQ� WKHUPRG\QDPLFV� �0XORS� HW� DO��� ������ DQG�
LQFUHDVLQJ�LQWHUHVW�ZLWKRXW�IRUIHLWLQJ�ULJRU�RU�TXDOLW\��%URRNV�	�%URRNV���������
�
$FWLYH� OHDUQLQJ�� NQRZOHGJH� FRQVWUXFWLRQ�� FROODERUDWLYH� OHDUQLQJ�� FRDFKLQJ�� VFDIIROGLQJ� DQG�
PRGHOOLQJ�DUH�DOO�FRQVHTXHQWLDO�FRQVWUXFWLYLVW�WHDFKLQJ�SHGDJRJ\�FRPSRQHQWV�IRU�HQKDQFLQJ�
WKH�OHDUQLQJ�RI�WKHUPRG\QDPLFV�IRU�HQJLQHHULQJ�VWXGHQWV��$FWLYH�OHDUQLQJ�LV�FKDUDFWHUL]HG�E\�
VWXGHQW�FHQWHUHG� FROODERUDWLYH� OHDUQLQJ� HQYLURQPHQWV� ZKHUHLQ� OHDUQLQJ� LV� QRW� SDVVLYHO\�
WUDQVPLWWHG��6WXGHQWV�DVN�WKHPVHOYHV�TXHVWLRQV��DQDO\]H��UHIOHFW�DQG�ZRUN�RQ�SUREOHPV�DQG�
DFWLYHO\�FRQVWUXFW�NQRZOHGJH�LQGLYLGXDOO\�DQG�LQ�JURXSV��/HDUQLQJ�LV�DQ�DFWLYH�SURFHVV�ZKHUHLQ�
VWXGHQWV�DXWRQRPRXVO\�WDNH�UHVSRQVLELOLW\�IRU�WKHLU�HGXFDWLRQ�WR�D�ODUJH�H[WHQW��+HVVHQDXHU�HW�
DO����������7KH�VFDIIROGLQJ�FRPSRQHQW�UHTXLUHV�DFWLYH�LQYROYHPHQW��VXSSRUW�JLYHQ�GHSHQGV�RQ�
ZKDW� WKH� OHDUQHU�DOUHDG\�NQRZV�DQG�ZKDW� WKH� OHDUQHU� LV� FDSDEOH�RI�DFFRPSOLVKLQJ�ZLWK� WKH�
VXSSRUW�RI�WKH�PRUH�NQRZOHGJHDEOH�LQWHUORFXWHU��LQVWUXFWRU�RU�SHHU���2YHU�WLPH�VXSSRUW�LV�VORZO\�
ZLWKGUDZQ�RU�PLQLPL]HG�XQWLO�WKH�VWXGHQW�LV�DEOH�WR�WDNH�UHVSRQVLELOLW\�IRU�OHDUQLQJ��$V�SUHYLRXVO\�
VWDWHG� DERYH�� D� JRRG� VWDUWLQJ� SRLQW� LV� WR� DVVHVV� WKH� FXUUHQW� NQRZOHGJH� RI� WKH� VWXGHQWV��
4XHVWLRQV�VXFK�DV��'R�\RX�NQRZ�ZKDW�WR�GR��KDYH�\RX�GRQH�D�SUREOHP�OLNH�WKLV�EHIRUH��ZLOO�
\RXU�SDVW�H[SHULHQFH�KHOS�\RX�VROYH�WKLV�SUREOHP��+ROWRQ�	�&ODUNH�������"�2QFH�WKH�LQVWUXFWRU�
KDV�GHWHUPLQHG�WKH�OHYHO�RI�VXSSRUW�ZKLFK�LV�QHHGHG�WKHUH�DUH�VHYHUDO�RSWLRQV�ZKLFK�LQFOXGH�
����IHHGLQJ�EDFN������KLQWV������LQVWUXFWLQJ������H[SODLQLQJ������PRGHOOLQJ�DQG�����TXHVWLRQLQJ��9DQ�
GH�3RO�HW�DO����������)RU�H[DPSOH��WKH�LQVWUXFWRU�SURYLGHV�VPDOO�SLHFHV�RI�LQIRUPDWLRQ�RU�PDNHV�
VXJJHVWLRQV��KLQWV��WR�VWXGHQWV�ZKR�DUH�ZRUNLQJ�RQ�VROYLQJ�SUREOHPV�±�MXVW�VXIILFLHQW�WR�NHHS�
WKH�SURFHVV�PRYLQJ�IRUZDUG�EXW�QRW�WRR�PXFK�WR�LQWHUIHUH�ZLWK�DXWRQRP\��+HVVHQDXHU�HW�DO���
������� µ+LQWV¶�FRXOG�DOVR�EH�GHVFULEHG�DV�³FRDFKLQJ´�ZLWK� UHJDUG� WR�VFDIIROGLQJ��0RGHOLQJ� LV�
DQRWKHU�VFDIIROGLQJ�VWUDWHJ\��ZKHUH�H[SHFWHG�EHKDYLRU��VNLOOV�RU�NQRZOHGJH�LV�GHPRQVWUDWHG�LQ�
D�9\JRWVNLDQ�LQVSLUHG�ZD\��9DQ�GH�3RO�HW�DO����������3DUWLFLSDQWV�DUH�ERWK�DFWLYH�SDUWLFLSDQWV�
DQG�EXLOG� ³FRPPRQ�XQGHUVWDQGLQJ�RU� LQWHUVXEMHFWLYLW\� WKURXJK�FRPPXQLFDWLYH�H[FKDQJHV� LQ�
ZKLFK�WKH�VWXGHQW�OHDUQV�IURP�WKH�SHUVSHFWLYH�RI�WKH�PRUH�NQRZOHGJHDEOH�RWKHU´��9DQ�GH�3RO�
HW�DO��� �������7KLV� LV� NQRZQ�DV� WKH�=RQH�RI�3UR[LPDO�'HYHORSPHQW� �='3��ZKLFK�HQDEOHV�D�
VWXGHQW¶V� GHYHORSPHQWDO� JURZWK� ZLWK� VFDIIROGHG� VXSSRUW� WR� HQVXUH� WKDW� WKH� OHDUQHU� FDQ�
DFFRPSOLVK� OHDUQLQJ�JRDOV�ZKLFK� FRXOG�QRW� EH�DFKLHYHG�DORQH��)RU� WKH� IRFXV�RI� WKLV� VWXG\��
VFDIIROGLQJ�ZLOO�UHIHU�WR�IDFH�IDFH�FRPPXQLFDWLRQV�ZLWK�D�VSHFLILF�HPSKDVLV�RQ�VWXGHQW�WHDFKHU�
LQWHUDFWLRQV��7KLV�LQ�FRQWUDVW�WR�W\SHV�RI�VXSSRUW�RIIHUHG�WKDW�GR�QRW�LQYROYH�DFWLYH�LQWHUDFWLRQV��
7KH�SXUSRVH�RI�WKH�FODULILFDWLRQ�LV�WR�DSSHDVH�RSSRQHQWV��3HD��������3XQWDPEHNDU�	�+�EVFKHU��
������ZKR�FODLP�WKDW�WKH�WKHRUHWLFDO�FRQWH[W�KDV�EHHQ�ORVW�DQG�WKDW�VFDIIROGLQJ�KDV�EHFRPH�D�
V\QRQ\P�IRU�VXSSRUW��9DQ�GH�3RO�HW�DO����������
�
7KH�FRPSRQHQWV�RI�WKH�EHKDYLRUDO�IUDPHZRUN�DV�SUHVHQWHG�LQ�7DEOH���DUH�SRZHUIXO�GHVFULSWRUV�
ZKLFK�LI�DSSOLHG�FDQ�LPSURYH�LQVWUXFWLRQ�DQG�UHVXOW�LQ�LPSURYHG�SHUIRUPDQFH�DQG�UHWHQWLRQ�RI�
NQRZOHGJH�� $FFHSWLQJ� DQG� HQFRXUDJLQJ� DXWRQRP\� LV� D� FULWLFDO� FRPSRQHQW� RI� FRQVWUXFWLYLVW�
WHDFKLQJ��2QFH�TXHVWLRQV�KDYH�EHHQ�SRVHG�RU�SUREOHPV�DVVLJQHG��WKH�LQVWUXFWRU�PXVW�SURYLGH�
VXIILFLHQW�µZDLW�WLPH¶�LQ�DGGLWLRQ�WR�WKH�DFNQRZOHGJHPHQW�RI�VWXGHQW�DXWRQRP\��WR�HQVXUH�WKH�
GHYHORSPHQW�RI�FULWLFDO�WKLQNLQJ�DELOLW\�DQG�GLVFRYHU\��+HVVHQDXHU�HW�DO����������7KH�RSSRUWXQLW\�
IRU� VWXGHQWV� WR� GLVFHUQ� LQ� D� WUDQVIRUPDWLRQ�VHHNLQJ� FODVVURRP� ZKHUH� VWXGHQWV� VHHN�
FRQQHFWLRQV�EHWZHHQ�LGHDV�DQG�FRQFHSWV�ZLOO�SURYLGH�OHDUQHU�DXWRQRP\�DQG�LQLWLDWLYH��%URRNV�
	�%URRNV���������7KH�GHYHORSPHQW�RI�DXWRQRP\�QHFHVVLWDWHV�WKH�QHHG�WR�SURYLGH�HQRXJK�WLPH�
IRU� WKH� FRPSOHWLRQ� RI� FKDOOHQJLQJ� SUREOHPV� DQG� TXHVWLRQV�� $� EHWWHU� DSSURDFK� WR� DVNLQJ�
TXHVWLRQV�RU�SRVLQJ�SUREOHPV�LV�WR�DOORZ�JURXS�GLVFXVVLRQ�DQG�WKHQ�WR�ODWHU�JLYH�WKH�JURXSV�WKH�
RSSRUWXQLW\�WR�JLYH�ZKROH�JURXS�IHHGEDFN��)XUWKHUPRUH��LQ�RUGHU�WR�VWLPXODWH�PHQWDO�DFWLYLW\��LW�
LV� LPSRUWDQW� WR� IUDPH� WDVNV� JHQHUDWHG� IURP� %ORRP¶V� 7D[RQRP\� VR� DV� WR� JHQHUDWH� QHZ�
XQGHUVWDQGLQJV�DQG�FRQVWUXFWLRQV�RI�NQRZOHGJH��/H[LV�VXFK�DV�GHVLJQ��GHYHORS�� LQYHVWLJDWH�
�FUHDWH��� DSSUDLVH� DUJXH�� MXGJH� FULWLTXH� �HYDOXDWH��� UHODWH�� FRQWUDVW�� H[DPLQH�� H[SHULPHQW�
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�DQDO\]H��� DQG� VROYH�� GHPRQVWUDWH�� LQWHUSUHW� �DSSO\�� ZLOO� IDFLOLWDWH� FRQVWUXFWLRQV� RI� QHZ�
XQGHUVWDQGLQJ��,Q�DGGLWLRQ��GLDOHFWLFDO�RU�VRFLDO�FRQVWUXFWLYLVP�ZKLFK�HPSKDVL]HV�GLVFXVVLRQ��
VKDULQJ�DQG�GHEDWH�DPRQJ�OHDUQHUV�LV�FULWLFDO�WR�WKH�FRQVWUXFWLRQ�RI�QHZ�XQGHUVWDQGLQJ��5RJRII��
�������6WXGHQWV�FROODERUDWH� LQ�VPDOO�JURXSV�KHOSLQJ�RWKHUV�ILQG�PHDQLQJ�ZKLOH�UHILQLQJ�WKHLU�
RZQ� �$SSOHILHOG� HW� DO��� ������� 7HDFKHU�VWXGHQW� DQG� VWXGHQW�VWXGHQW� VRFLDO� QHJRWLDWLRQ� DUH�
HVVHQWLDO�IRU�WKH�HPHUJHQFH�RI�PXOWLSOH�SHUVSHFWLYHV��UHIOHFWLRQ��WKH�DGYRFDF\�RI�RZQHUVKLS�RI�
OHDUQLQJ�� DQG� VHOI�DZDUHQHVV� �+HVVHQDXHU� HW� DO��� ������� 0RUHRYHU�� LQVWUXFWRUV� XVH� VRFLDO�
LQWHUDFWLRQ�WR�VFDIIROG�WDVNV�HQDEOLQJ�VWXGHQWV¶�XQGHUVWDQGLQJ�RI�GLIILFXOW�FRQFHSWV�XVLQJ�YDULRXV�
VWUDWHJLHV�DV�GLVFXVVHG�DERYH��
�

7DEOH����&RQVWUXFWLYLVW�7HDFKLQJ�%HKDYLRU�)UDPHZRUN�
�
�� &RQVWUXFWLYLVW�WHDFKHUV�DFFHSW�DQG�HQFRXUDJH�VWXGHQW�DXWRQRP\�DQG�LQLWLDWLYH��
�� &RQVWUXFWLYLVW�WHDFKHUV�XVH�UDZ�GDWD�DQG�SULPDU\�VRXUFHV��
�� :KHQ�IUDPLQJ�WDVNV�FRQVWUXFWLYLVW�WHDFKHUV�XVH�FRJQLWLYH�WHUPLQRORJ\�VXFK�DV�

FODVVLI\��DQDO\]H��SUHGLFW�DQG�FUHDWH�HWF��
�� &RQVWUXFWLYLVW�WHDFKHUV�DOORZ�VWXGHQW�UHVSRQVHV�WR�GULYH�OHVVRQV��VKLIW�LQVWUXFWLRQDO�

VWUDWHJLHV�DQG�DOWHU�FRQWHQW��
�� &RQVWUXFWLYLVW�WHDFKHUV�LQTXLUH�DERXW�VWXGHQWV¶�XQGHUVWDQGLQJV�RI�FRQFHSWV�EHIRUH�

VKDULQJ�WKHLU�RZQ�XQGHUVWDQGLQJV�RI�WKRVH�FRQFHSWV��
�� &RQVWUXFWLYLVW�WHDFKHUV�HQFRXUDJH�VWXGHQWV�WR�HQJDJH�LQ�GLDORJXH��ERWK�ZLWK�WKH�

WHDFKHU�DQG�ZLWK�RQH�DQRWKHU��
�� &RQVWUXFWLYLVW�WHDFKHUV�HQFRXUDJH�VWXGHQW�LQTXLU\�E\�DVNLQJ��WKRXJKWIXO��RSHQ�HQGHG�

TXHVWLRQV�DQG�HQFRXUDJLQJ�VWXGHQWV�WR�DVN�TXHVWLRQV�RI�HDFK�RWKHU��
�� &RQVWUXFWLYLVW�WHDFKHUV�VHHN�HODERUDWLRQ�RI�VWXGHQWV¶�LQLWLDO�UHVSRQVHV��
�� &RQVWUXFWLYLVW�WHDFKHUV�HQJDJH�VWXGHQWV�LQ�H[SHULHQFHV�WKDW�PLJKW�HQJHQGHU�

FRQWUDGLFWLRQV�WR�WKHLU�LQLWLDO�K\SRWKHVLV�DQG�WKHQ�HQFRXUDJH�GLVFXVVLRQ��
��� &RQVWUXFWLYLVW�WHDFKHUV�DOORZ�ZDLWLQJ�WLPH�DIWHU�TXHVWLRQV��
��� &RQVWUXFWLYLVW�WHDFKHUV�SURYLGH�WLPH�IRU�VWXGHQWV�WR�FRQVWUXFW�UHODWLRQVKLSV�DQG�FUHDWH�

PHWDSKRUV��
��� &RQVWUXFWLYLVW�WHDFKHUV�QXUWXUH�VWXGHQWV¶�QDWXUDO�FXULRVLW\�WKURXJK�IUHTXHQW�XVH�RI�WKH�

OHDUQLQJ�F\FOH�PRGHO��
�
0RUH�UHFHQWO\��VWURQJ�HYLGHQFH�KDV�EHHQ�SURYLGHG�WKDW�WKH�LPSOHPHQWDWLRQ�RI�9LUWXDO�5HDOLW\�
�95�� LQ� HQJLQHHULQJ� HGXFDWLRQ� LV� FRPSDWLEOH� ZLWK� WKH� FRQVWUXFWLYLVW� OHDUQLQJ� HQYLURQPHQW�
�6ROLPDQ�HW�DO����������6LPLODUO\��DQG�EDVHG�RQ�D�V\VWHPDWLF�OLWHUDWXUH�UHYLHZ�RI�����VWXGLHV�
UHODWHG�WR�VLQJOH�ERDUG�FRPSXWHUV�LQ�HQJLQHHULQJ�DQG�FRPSXWHU�VFLHQFH�HGXFDWLRQ��WKH�VXSSRUW�
RI� D� FRQVWUXFWLYLVW� OHDUQLQJ�HQYLURQPHQW�E\� VLQJOH�ERDUG� FRPSXWHUV�KDV�EHHQ�FRQILUPHG�E\�
$UL]D�	�%DH]� ��������)LQDOO\��D�SRVLWLYH� LPSDFW�RQ�FRQVWUXFWLYLVW� OHDUQLQJ�HQYLURQPHQWV�KDV�
EHHQ�UHSRUWHG�RYHU�WKH�ODVW�\HDUV�E\�DSSO\LQJ�HGXFDWLRQDO�JDPHV�DQG�VLPXODWLRQV��*DPDUUD��
HW�DO����������
�
�
TEACHING AND LEARNING EVALUATION - A CONTROLLED EXPERIMENT 
�
7KH� FRQVWUXFWLYLVW� DSSURDFK� WR� WHDFKLQJ� DQG� OHDUQLQJ� HQJLQHHULQJ� WKHUPRG\QDPLFV� ZDV�
HYDOXDWHG�XVLQJ�D�FRQWUROOHG�H[SHULPHQW�ZKLFK�FRPSULVHG�WKH�DSSOLFDWLRQ�RI�D�SUH�WHVW�SRVW�
WHVW� FRQWURO� JURXS� H[SHULPHQW� �3IDKO� HW� DO��� ������� 7KH� VWXGHQWV� IURP� HDFK� JURXS�� WKH�
H[SHULPHQW�JURXS��$���L�H���WKRVH�ZKR�ZHUH�WDXJKW�XVLQJ�WKH�FRQVWUXFWLYLVW�DSSURDFK���DQG�WKH�
FRQWURO�JURXS��%���L�H���WKRVH�ZKR�ZHUH�WDXJKW�XVLQJ�WKH�WUDGLWLRQDO�GHOLYHU\�PHWKRG�RI�OHFWXUHV��
WXWRULDOV�DQG� ODERUDWRULHV��KDG�WR�XQGHUWDNH�WKUHH�WHVWV��RQH�EHIRUH�WKHLU�UHVSHFWLYH�FRXUVHV�
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�SUH�WHVW��DQG�WZR�DIWHU�WKHLU�UHVSHFWLYH�FRXUVHV��RQH�LPPHGLDWHO\�DIWHU�WKH�ILQLVK�RI�WKH�FRXUVH�
DQG�RQH�PRQWK�ODWHU�� WR�DVVHVV�VWXGHQW� OHDUQLQJ�DQG�DOVR�UHWHQWLRQ�RI�FRQFHSWV�WDXJKW��7KH�
SHUIRUPDQFH� RI� WKH� WZR� JURXSV� ZHUH� PHDVXUHG� XVLQJ� VL[� FRQVWUXFWV�� ZLWK� HDFK� FRQVWUXFW�
UHSUHVHQWHG�E\�RQH�LQGHSHQGHQW�YDULDEOH��(DFK�GHSHQGHQW�YDULDEOH�KDV�WKH�K\SRWKHVLV��
�

��� 7KHUH� LV�D�SRVLWLYH� OHDUQLQJ�HIIHFW� LQ�ERWK�JURXSV� �$��H[SHULPHQWDO�JURXS��%��FRQWURO�
JURXS��� 7KDW� LV� WR� VD\�� WKH� SRVW�WHVW� VFRUHV� WDNHQ� LPPHGLDWHO\� DIWHU� WKH� FRXUVH� DUH�
VLJQLILFDQWO\�KLJKHU�WKDQ�SUH�WHVW�VFRUHV�IRU�HDFK�GHSHQGHQW�YDULDEOH��

��� 7KH�OHDUQLQJ�DFTXLUHG�GXULQJ�HDFK�FRXUVH��DQG�WHVWHG�LPPHGLDWHO\�DIWHU�HDFK�FRXUVH�
ILQLVKHG��3RVW�WHVW���LV�VKRZQ�WR�EH�PRUH�HIIHFWLYH�IRU�JURXS�$�WKDQ�IRU�JURXS�%��HLWKHU�
ZLWK� UHJDUG� WR� WKH� SHUIRUPDQFH� LPSURYHPHQW� EHWZHHQ� WKH� UHVSHFWLYH� SUH�WHVWV� DQG�
SRVW�WHVWV��L�H���WKH�UHODWLYH�OHDUQLQJ�HIIHFW���RU�ZLWK�UHJDUG�WR�WKH�SRVW�WHVW�SHUIRUPDQFH�
�DEVROXWH� OHDUQLQJ�HIIHFW���7KH�DEVROXWH� OHDUQLQJ�HIIHFW� LV�RI� LQWHUHVW�EHFDXVH� LW�PD\�
LQGLFDWH�DQ�XSSHU�ERXQG�RI�WKH�SRVVLEOH�FRUUHFW�DQVZHUV�GHSHQGLQJ�RQ�WKH�PHWKRG�RI�
WHDFKLQJ��

��� 5HWHQWLRQ�RI�WKH�OHDUQLQJ�GXULQJ�HDFK�FRXUVH��DQG�WHVWHG�RQH�PRQWK�DIWHU�HDFK�FRXUVH�
KDG�HQGHG��3RVW�WHVW��� LV�VKRZQ� WR�EH�PRUH�HIIHFWLYH� IRU�JURXS�$� WKDQ� IRU�JURXS�%��
HLWKHU�ZLWK�UHJDUG�WR�WKH�SHUIRUPDQFH�LPSURYHPHQW�EHWZHHQ�WKH�UHVSHFWLYH�SUH�WHVWV�
DQG� SRVW�WHVWV� �L�H��� WKH� UHODWLYH� OHDUQLQJ� HIIHFW��� RU� ZLWK� UHJDUG� WR� WKH� SRVW�WHVW�
SHUIRUPDQFH��DEVROXWH�OHDUQLQJ�HIIHFW���
�
�

&RQVHTXHQWO\��WKH�1XOO�K\SRWKHVHV�DUH�VWDWHG�DV�IROORZV��
�
+�����7KHUH�LV�QR�GLIIHUHQFH�EHWZHHQ�3UH�WHVW�VFRUHV�DQG�3RVW�WHVW��VFRUHV�ZLWKLQ�H[SHULPHQWDO�
JURXS��$��DQG�FRQWURO�JURXS��%���
+���D��7KHUH�LV�QR�GLIIHUHQFH�LQ�UHODWLYH�OHDUQLQJ�HIIHFWLYHQHVV�EHWZHHQ�H[SHULPHQWDO�JURXS��$��
DQG�FRQWURO�JURXS��%��LPPHGLDWHO\�DIWHU�WKH�ILQLVK�RI�WKH�FRXUVH��
+���E��7KHUH�LV�QR�GLIIHUHQFH�LQ�DEVROXWH�OHDUQLQJ�HIIHFWLYHQHVV�EHWZHHQ�H[SHULPHQWDO�JURXS��$��
DQG�FRQWURO�JURXS��%��LPPHGLDWHO\�DIWHU�WKH�ILQLVK�RI�WKH�FRXUVH��
+���D��7KHUH�LV�QR�GLIIHUHQFH�LQ�UHODWLYH�UHWHQWLRQ�EHWZHHQ�H[SHULPHQWDO�JURXS��$��DQG�FRQWURO�
JURXS��%��XVLQJ�WKH�UHVXOWV�RI�3RVW�WHVW��DQG�WKH�3UH�WHVW��
+���E��7KHUH�LV�QR�GLIIHUHQFH�LQ�UHODWLYH�UHWHQWLRQ�EHWZHHQ�H[SHULPHQWDO�JURXS��$��DQG�FRQWURO�
JURXS��%��XVLQJ�WKH�UHVXOWV�RI�3RVW�WHVW��DQG�3RVW�WHVW���
+���F��7KHUH�LV�QR�GLIIHUHQFH�LQ�DEVROXWH�UHWHQWLRQ�EHWZHHQ�H[SHULPHQWDO�JURXS��$��DQG�FRQWURO�
JURXS��%��XVLQJ�WKH�UHVXOWV�RI�3RVW�WHVW���
�
7KH�GHVLJQ�EHJDQ�ZLWK�WKH�DVVLJQPHQW�RI�VWXGHQWV�WR�WKH�H[SHULPHQWDO�JURXS��$��DQG�FRQWURO�
JURXS��%��XVLQJ�D�SDLULQJ�V\VWHP�EDVHG�RQ�VWXGHQWV¶�*3$��7KH�DLP��GXULQJ�WKH�IRUPDWLRQ�RI�
JURXSV��ZDV�WR�SURGXFH�WHDPV�KDYLQJ�DV�FORVH�DV�SRVVLEOH�HTXDO�DYHUDJH�*3$V��DQG�KDYLQJ�
ZLWKLQ�HDFK�JURXS�D�PL[HG�*3$�ZKHUH�WKH�*3$�UDQJH�ZDV��DV�FORVH�DV�SRVVLEOH�IRU�HDFK�JURXS��
,W�LV�ZHOO�UHFRJQL]HG�WKDW�DOWKRXJK�KDYLQJ�KRPRJHQHRXV�JURXSV��L�H��WKH�JURXS�PHPEHUV�KDYLQJ�
DQ�DOPRVW�HTXDO�*3$��FDQ�LQFUHDVH�WHDPZRUN�VDWLVIDFWLRQ�DQG�SRVVLEO\�HQKDQFH�RYHUDOO�FRXUVH�
DQG� OHDUQLQJ� VDWLVIDFWLRQ� FRPSDUHG�ZLWK�PL[HG�*3$�JURXSV�� WKH� RYHUULGLQJ� SXUSRVH� RI� WKH�
JURXS�IRUPDWLRQ�ZDV�WR�EH�DEOH�WR�FRPSDUH�OLNH�ZLWK�OLNH��7KLV�ZDV�IROORZHG�E\�PHPEHUV�RI�
HDFK�JURXS�FRPSOHWLQJ�D�SUH�WHVW��7KLV�PHDVXUHG�WKH�SHUIRUPDQFH�RI�WKH�WZR�JURXSV�EHIRUH�
WKH�GHOLYHU\�RI�WKH�FRXUVHV��,Q�DOO�WKUHH�WHVWV��L�H���WKH�SUH�WHVW��WKH�SRVW�WHVW�LPPHGLDWHO\�DIWHU�
ILQLVKLQJ�WKH�FRXUVH�DQG�WKH�SRVW�WHVW�RQH�PRQWK�DIWHU�ILQLVKLQJ�WKH�FRXUVH��WKH�TXHVWLRQV�ZHUH�
LGHQWLFDO��DOWKRXJK�WKLV�ZDV�QHYHU�PHQWLRQHG�WR�WKH�VWXGHQWV��$OVR��QR�TXHVWLRQV�IURP�WKH�WHVWV�
ZHUH�HYHU�DOORZHG�WR�EH�UHWDLQHG�E\�WKH�VWXGHQWV��
�
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'XH�WR�WKH�IDFW�WKDW�DQ�H[SHULPHQW�FRPSDULQJ�UHVXOWV�RI�WKH�WUDGLWLRQDO�DSSURDFK�ZLWK�WKRVH�RI�
WKH�FRQVWUXFWLYLVW�DSSURDFK�ZDV�WR�EH�FRQGXFWHG��WKH�LPSOHPHQWDWLRQ��DVVHVVPHQW�DQG�GHOLYHU\�
KDG�FHUWDLQ�VLPLODULWLHV��WR�WU\�WR�DYRLG�SRVVLEOH�ELDV���7KH�FRQWDFW�KRXUV�IRU�ERWK�DSSURDFKHV�
ZHUH�WKH�VDPH�DOWKRXJK�WKH�EUHDNGRZQ�RI�WKH�GLIIHUHQW�WHDFKLQJ�PHWKRGV�ZLWKLQ�HDFK�DSSURDFK�
GLG�GLIIHU��)RU�H[DPSOH��WKHUH�ZDV�PXFK�PRUH�IRUPDO�OHFWXUHV�JLYHQ�LQ�WKH�WUDGLWLRQDO�DSSURDFK�
DQG�OHVV�GLVFXVVLRQ�SHULRGV��%RWK�DSSURDFKHV�KDG�D�OHDG�,QVWUXFWRU��3URIHVVRU��VXSSRUWHG�E\�
WZR� WHDFKLQJ�DVVLVWDQWV� IXOO�WLPH��$JDLQ�� WU\LQJ� WR�KDYH�QR�ELDV� LQ� WKH� FRPSDULVRQ�EHWZHHQ�
WUDGLWLRQDO� DQG� FRQVWUXFWLYLVW� DSSURDFKHV� WKH� DVVHVVPHQW� PHWKRGV� ZKLFK� FRQWULEXWHG� WR� D�
VWXGHQW¶V�JUDGH�ZHUH�YHU\�VLPLODU�DQG�FRQVLVWHG�RI�DVVLJQPHQWV��ODE�DVVLJQPHQWV��PDMRU�ODE�
UHSRUWV�DQG�YDULRXV�JURXSV�DFWLYLWLHV��7KHUH�ZDV�DOVR�D�IRUPDO�PLG�WHUP�PXOWLSOH�FKRLFH�WHVW�
DQG�ILQDO�H[DPLQDWLRQ�IRU�HDFK�JURXS�FRQWDLQLQJ�WKH�VDPH�TXHVWLRQV��
�
7KH�VWXGHQWV�ZHUH�LQ�WKH��QG�\HDU��VHFRQG�VHPHVWHU�RI�D�IRXU�\HDU�PHFKDQLFDO�HQJLQHHULQJ�
FRXUVH�ZLWK�WKH�QXPEHU�RI�VWXGHQWV�LQ�JURXS�$��1$� �����DQG�LQ�JURXS�%��1%� �����7KH�QXPEHUV�
LQ�WKH�JURXS�FRXOG�EH�FRQVLGHUHG�DV�VPDOO�EXW�WKHUH�LV�DPSOH�HYLGHQFH�LQ�WKH�OLWHUDWXUH�WKDW�WKH�
QXPEHUV�FDQ�EH�FRQVLGHUHG�DV�VXIILFLHQW��H�J���UXOH�RI�WKXPE��DW�OHDVW����VXEMHFWV�VXJJHVWHG�
E\��+DXVFKLOGW�	�+DPHO��������DQG�WKH�VXUYH\�UHVXOWV�GLG�QRW�FKDQJH�VLJQLILFDQWO\�ZKHQ�WKH�
VDPSOH�VL]H�EHFDPH�ODUJHU�WKDQ�����=DKQ���������7KH�XQHYHQ�JURXS�VL]HV�ZDV�EHFDXVH�WZR�
VWXGHQWV�LQVLVWHG�RQ�EHLQJ�LQ�WKH�FRQVWUXFWLYLVW�JURXS�UDWKHU�WKDQ�WKH�WUDGLWLRQDO�JURXS�DQG�XVLQJ�
WKH�SULQFLSOH�WKDW�HYHU\WKLQJ�ZDV�YROXQWDU\��WKLV�ZDV�DJUHHG�WR��7KH�FKDUDFWHULVWLFV�IRU�ERWK�VHWV�
RI�VWXGHQWV�DUH�VXPPDUL]HG�LQ�7DEOH����
�

7DEOH����6WXGHQW�SHUVRQDO�FKDUDFWHULVWLFV�
�
&KDUDFWHULVWLFV�
� 2YHUDOO�&RKRUW� *URXS�$� *URXS�%�
$YHUDJH�DJH�>\HDUV@�
3HUFHQWDJH�IHPDOH�>�@�
(QJLQHHULQJ�PDMRU�

�����
���
0HFK��(QJ��

�����
���
0HFK��(QJ��

�����
���
0HFK��(QJ��

3UHIHUUHG�OHDUQLQJ�VW\OH�>��RI�VWXGHQWV�LQ�JURXS@�
5HDGLQJ�ZLWK�H[HUFLVH�
/HFWXUH�
7XWRULDO�
/DERUDWRU\�
*URXS�ZRUN�
,QGLYLGXDO�SURMHFWV�
*URXS�SURMHFWV�

��
��
���
���
���
���
���

���
���
���
���
���
���
��

��
��
���
���
���
���
���

2SLQLRQ�RI�PRVW�HIIHFWLYH�OHDUQLQJ�VW\OH�>��RI�VWXGHQWV�LQ�JURXS@�
5HDGLQJ�ZLWK�H[HUFLVH�
/HFWXUH�
7XWRULDO�
/DERUDWRU\�
*URXS�ZRUN�
,QGLYLGXDO�SURMHFWV�
*URXS�SURMHFWV�

��
��
���
���
���
���
���

���
��
���
���
���
���
���

��
��
���
���
���
���
���

�
,W�FDQ�EH�VHHQ�IURP�7DEOH���WKDW�WKHUH�LV�D�FORVH�FRUUHODWLRQ�EHWZHHQ�WKH�VWXGHQWV¶�SUHIHUUHG�
OHDUQLQJ�VW\OH�DQG�ZKDW�WKH\�WKRXJKW�WR�EH�WKH�PRVW�HIIHFWLYH�OHDUQLQJ�VW\OH�IRU�WKHP��$OVR��LW�
FRXOG� EH� DUJXHG� WKDW� VWXGHQWV� GR�ZDQW� WR� EH�PRUH� DFWLYHO\� HQJDJHG� LQ� WKHLU� OHDUQLQJ�ZLWK�
SRVVLEO\�WKH�PRVW�DFWLYH�OHDUQLQJ��WKDW�RI�EHLQJ�LQ�WKH�ODERUDWRU\��WKH�PRVW�SRSXODU��
�

�
���
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Data collection 
�
'DWD�IRU�WKH�GHSHQGHQW�YDULDEOHV��-����«��-����ZHUH�FROOHFWHG�ZLWK�WKH�YDULDEOHV¶�GHWDLOV�OLVWHG�
LQ�7DEOH����
�
7DEOH����([SHULPHQWDO�YDULDEOHV�
�
'HSHQGHQW�YDULDEOHV�
-���,QWHUHVW�LQ�(QJLQHHULQJ�7KHUPRG\QDPLFV��µ,QWHUHVW¶��
-���*HQHUDO�NQRZOHGJH�RI�(QJLQHHULQJ�7KHUPRG\QDPLFV��µ*HQHUDO¶��
-���.QRZOHGJH�DQG�VNLOOV�VXIILFLHQW�WR�VROYH�µVLPSOH¶�(QJLQHHULQJ�7KHUPRG\QDPLFV�SUREOHPV�
�µ6LPSOH¶��
-���.QRZOHGJH�DQG�VNLOOV�VXIILFLHQW�WR�VROYH�µGLIILFXOW¶�(QJLQHHULQJ�7KHUPRG\QDPLFV�SUREOHPV�
�µ'LIILFXOW¶��
�
7KH�GHSHQGHQW�YDULDEOHV�DUH�FRQVWUXFWV�XVHG�WR�FDSWXUH�DVSHFWV�RI�OHDUQLQJ�SURYLGHG�E\�WKH�
FRXUVHV�DQG�HDFK�ZDV�PHDVXUHG�XVLQJ�ILYH�TXHVWLRQV��7KH�TXHVWLRQV�FDQ�EH�FKDUDFWHUL]HG�DV��
�
-�����µ,QWHUHVW¶���4XHVWLRQV�DERXW�SHUVRQDO�LQWHUHVW�LQ�(QJLQHHULQJ�7KHUPRG\QDPLFV��
-��� �µ*HQHUDO¶��� 4XHVWLRQV� WR� HOLFLW� KRZ�PXFK� VWXGHQWV� XQGHUVWDQG� WKH� UROH� RI� (QJLQHHULQJ�
7KHUPRG\QDPLFV�LQ�WKH�SURIHVVLRQDO�HQJLQHHULQJ�DUHD�DV�IRXQG�WRGD\��
-����µ6LPSOH¶���7HFKQLFDO�TXHVWLRQV�FRQFHUQLQJ�(QJLQHHULQJ�7KHUPRG\QDPLFV�WKDW�UHTXLUH�IDLUO\�
HOHPHQWDU\�NQRZOHGJH�DQG�VNLOOV��
-��� �µ'LIILFXOW¶���7HFKQLFDO�TXHVWLRQV�FRQFHUQLQJ�(QJLQHHULQJ�7KHUPRG\QDPLFV� WKDW� UHTXLUH�D�
PXFK�GHHSHU�NQRZOHGJH�DQG�VNLOOV��
�
7KH�UHVXOWV�IRU�WKH�GHSHQGHQW�YDULDEOH�-���ZHUH�IRXQG�E\�DSSO\LQJ�D�ILYH�SRLQW�/LNHUW�VW\OH�VFDOH�
�/LNHUW��������ZLWK�HDFK�DQVZHU�PDSSHG�WR�WKH�YDOXH�UDQJH�5� �>����@��7KH�YDOXHV�IRU�YDULDEOHV�
-���-���DUH�DYHUDJH�VFRUHV�GHULYHG�IURP�WKH�ILYH�TXHVWLRQV�IRU�HDFK�FDWHJRU\��0LVVLQJ�DQVZHUV�
ZHUH�PDUNHG�DV�LQFRUUHFW���
�
�
RESULTS AND DISCUSSION 
�
7KH�GHVFULSWLYH�VWDWLVWLFV�DUH�VXPPDUL]HG�LQ�7DEOH���ZKHUH�WKH�FROXPQV�µ3UH�WHVW�VFRUHV¶�DQG�
3RVW�WHVW� VFRUHV� VKRZLQJ� WKH� FDOFXODWHG� YDOXHV� IRU� PHDQ� ࡃ]� ��� PHGLDQ� �P�� DQG� VWDQGDUG�
GHYLDWLRQ��ı��RI�WKH�UDZ�GDWD�FROOHFWHG��DQG�WKH�FROXPQV�XQGHU�µ'LIIHUHQFH�VFRUHV¶�VKRZV�WKH�
GLIIHUHQFHV�EHWZHHQ�WKH�3RVW�WHVW��DQG�SUH�WHVW�VFRUHV��DV�ZHOO�DV�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�
3RVW�WHVW��DQG�WKH�3RVW�WHVW��VFRUHV��DQG��WKH�3RVW�WHVW��DQG�SUH�WHVW�VFRUHV��,Q�OLQH�ZLWK�WKH�
YDOXH�UDQJH�IRU�WKH�DYHUDJH�WHVW�VFRUHV��WKH�GLIIHUHQFH�VFRUHV�DUH�RQ�D�YDOXH�UDQJH�5� �>����@��
� �

�
���
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�
7DEOH����6FRUHV�RI�GHSHQGHQW�YDULDEOHV�

�
� 3UH�WHVW�VFRUHV� 3RVW�WHVW��VFRUHV� 3RVW�WHVW��VFRUHV�
� -��� -��� -��� -��� -��� -��� -��� -��� -��� -��� -��� -���
*URXS�$�
ࡃ]� �� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
�P�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
�ı�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
*URXS�%�
ࡃ]� �� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
�P�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
�ı�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
� 'LIIHUHQFH�VFRUHV�

�3RVW�WHVW����3UH�WHVW��
'LIIHUHQFH�VFRUHV�
�3RVW�WHVW����3UH�WHVW��

'LIIHUHQFH�VFRUHV�
�3RVW�WHVW����3RVW�WHVW���

� -��� -��� -��� -��� -��� -��� -��� -��� -��� -��� -��� -���
*URXS�$�
ࡃ]� ��

����� ����� ����� ����� ����� ����� ����� �����
�
����� �����

�
����� �����

�P��
����� ����� ����� ����� ����� ����� ����� ����� �����

�
�����

�
�����

�
�����

�ı�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
*URXS�%�
ࡃ]� ��

����� ����� ����� ����� ����� ����� ����� �����
�
�����

�
����� ����� �����

�P��
����� ����� ����� ����� ����� ����� ����� �����

�
�����

�
����� �����

�
�����

�ı�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
�
)RU�+����DQG�IRFXVLQJ�RQ�WKH�H[SHULPHQWDO��FRQVWUXFWLYLVP��JURXS��$��DQG�IRU�WKH�FRQWURO�JURXS�
�%���7DEOH���VKRZV�WKH�UHVXOWV�ZKHQ�XVLQJ�D�RQH�WDLOHG�W�WHVW�IRU�GHSHQGHQW�VDPSOHV��&ROXPQ�
RQH��VSHFLILHV�WKH�YDULDEOH��FROXPQ�WZR�UHSUHVHQWV�WKH�&RKHQ�HIIHFW�VL]H��G��FROXPQ�WKUHH��WKH�
GHJUHHV�RI�IUHHGRP��FROXPQ�IRXU��WKH�W�YDOXH�RI�WKH�VWXG\��FROXPQ�ILYH��WKH�FULWLFDO�YDOXH�IRU�WKH�
VLJQLILFDQFH�YDOXH�Į �����DQG�FROXPQ�VL[�OLVWV�WKH�DVVRFLDWHG�S�YDOXH��3IDKO�HW�DO����������8VLQJ�
WKH�VXJJHVWLRQV�RI�3IDKO�HW�DO����������WHVWLQJ�IRU�WKH�QRUPDOLW\�DVVXPSWLRQ��DQDO\VLV�WR�GHWHFW�
RXWOLHUV� DQG� WKH� QRQ�SDUDPHWULF� WHVWV� RI� WKH�:LOFR[RQ� DQG� WKH�0DQQ�:KLWQH\� 8�WHVW� ZHUH�
FDUULHG�RXW�IRU�WKH�QXOO�K\SRWKHVHV��DQG�LW�ZDV�IRXQG�WKDW�QR�QRUPDO�GLVWULEXWLRQ�RI�WKH�YDULDEOHV�
FRXOG�EH�DVVXPHG�DQG� WKDW�DOO� WKH�GDWD� OD\�ZLWKLQ� WKH������ VWDQGDUG�GHYLDWLRQV�DURXQG� WKH�
VDPSOHV¶�PHDQV��7KH�QRQ�SDUDPHWULF�WHVWV�GLG�QRW�VKRZ�DQ\�GLIIHUHQFH�IURP�WKH�UHVXOWV�RI�WKH�
W�WHVWV��
�
7KH�UHVXOWV�VKRZ�WKDW�WKH�3RVW�WHVW��VFRUHV�RI�-���DQG�-���DUH�VLJQLILFDQWO\�ODUJHU�WKDQ�WKH�3UH�
WHVW�VFRUHV�IRU�*URXS��$���ZLWK���ZKHUHDV�RQO\�3RVW�WHVW��VFRUHV�RI�-���ZHUH�VLJQLILFDQWO\�ODUJHU�
WKDQ�WKH�3UH�WHVW�VFRUHV�IRU�*URXS��%����
�
7KHVH�UHVXOWV�UHIOHFW�HYLGHQFH�WKDW�JHQHUDO�NQRZOHGJH�DERXW�(QJLQHHULQJ�7KHUPRG\QDPLFV�LV�
PRUH� HIIHFWLYHO\� OHDUQW� XVLQJ� FRQVWUXFWLYLVW� SULQFLSOHV�� )XUWKHUPRUH�� ERWK� SHGDJRJLF�
DSSURDFKHV��XVLQJ�FRQVWUXFWLYLVW�SULQFLSOHV�DQG�XVLQJ�PRUH�WUDGLWLRQDO�SULQFLSOHV��DUH�VXLWDEOH�
WR� OHDUQ� HIIHFWLYHO\� NQRZOHGJH� DQG� VNLOOV� QHFHVVDU\� IRU� VROYLQJ� GLIILFXOW� (QJLQHHULQJ�
7KHUPRG\QDPLF�SUREOHPV��7KHUHIRUH��EDVHG�RQ�WKH�GLIIHUHQFHV�EHWZHHQ�3RVW�WHVW��DQG�3UH�

�
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WHVW� VFRUHV� RI� WKH� YDULDEOHV� FRQVLGHUHG� KHUH�� FRQVWUXFWLYLVW� SULQFLSOHV� FRQVWLWXWH� D� PRUH�
HIIHFWLYH�OHDUQLQJ�DSSURDFK��
�

7DEOH����5HVXOWV�IRU�µSRVW�WHVW�¶�YHUVXV�µSUH�WHVW¶�IRU�JURXSV��$��DQG��%���
�

*URXS��$���([SHULPHQWDO�
9DULDEOH� G� GI� W�YDOXH� &ULW��

W�����
S�
YDOXH�

-��� ����� ��� ����� ����� ������
-��� ����� ��� ����� ����� ������
-��� ����� ��� ����� ����� ������
-��� ����� ��� ����� ����� ������
*URXS��%���&RQWURO�
-��� ����� ��� ����� ����� ������
-��� ����� ��� ����� ����� ������
-��� ����� ��� ����� ����� ������
-��� ����� ��� ����� ����� ������

�
)ROORZLQJ�WKH�VDPH�DSSURDFK�IRU�WKH�UHPDLQLQJ�K\SRWKHVHV�+���D�WR�+���F��IRU�+���D�DQG�EDVHG�
RQ�WKH�GLIIHUHQFH�VFRUHV�IRU�3RVW�WHVW��±�3UH�WHVW��7DEOH����� LW�ZDV�IRXQG�WKDW�WKH�GLIIHUHQFH�
VFRUHV�IRU�-���DQG�-���DUH�VLJQLILFDQWO\�ODUJHU�IRU�JURXS��$��WKDQ�IRU�JURXS��%���7DEOH�����
7KHVH�UHVXOWV�UHIOHFW�WKDW�FRQVWUXFWLYLVW�SULQFLSOHV�OHDG�WR�D�PRUH�HIIHFWLYH�LQFUHDVH�LQ�LQWHUHVW�
LQ�(QJLQHHULQJ�7KHUPRG\QDPLFV�DQG�WR�D�PRUH�HIIHFWLYH�OHDUQLQJ�RI�JHQHUDO�NQRZOHGJH�UHODWHG�
WR�(QJLQHHULQJ�7KHUPRG\QDPLFV��FRPSDUHG�ZLWK�WUDGLWLRQDO�OHDUQLQJ�DSSURDFKHV��
�

7DEOH����5HVXOWV�IRU�µSHUIRUPDQFH�LPSURYHPHQW¶�IRU�JURXS��$��YHUVXV�JURXS��%���
�

9DULDEOH� G� GI� W�
YDOXH�

&ULW��
W�����

S�
YDOXH�

-��� ����� ��� ����� ����� ������
-��� ����� ��� ����� ����� ������
-��� ����� ��� ����� ����� ������
-��� ����� ��� ����� ����� ������

 
7R�WHVW�+���E�DQG�XVLQJ�WKH�DEVROXWH�UHVXOWV�IRU�3RVW�7HVW���7DEOH�����LW�ZDV�IRXQG�WKDW�VFRUHV�
RI�-���DQG�-���DUH�VLJQLILFDQWO\�ODUJHU�IRU�JURXS��$��WKDQ�IRU�JURXS��%���7DEOH�����7KH�VFRUHV�RI�
-���DUH�VLJQLILFDQWO\�ODUJHU�IRU�JURXS��%��WKDQ�IRU�JURXS��$���
7KLV�PHDQV�� WKH�DEVROXWH� OHDUQLQJ�HIIHFWLYHQHVV� LPPHGLDWHO\�DIWHU� ILQLVKLQJ� WKH�FRXUVH�DQG�
UHODWHG� WR� WKH� OHDUQLQJ� RI� JHQHUDO� NQRZOHGJH� RI� (QJLQHHULQJ� 7KHUPRG\QDPLFV� DQG� RI�
NQRZOHGJH�DQG�VNLOOV�UHTXLUHG�WR�VROYH�GLIILFXOW�(QJLQHHULQJ�7KHUPRG\QDPLF�SUREOHPV��LV�KLJKHU�
ZKHQ�XVLQJ�FRQVWUXFWLYLVW�SULQFLSOHV��+RZHYHU��GLIIHUHQW�IURP�WKH�SUHYLRXV�LQWHUSUHWDWLRQ�RI�WKH�
UHODWLYH� FKDQJH� RI� LQWHUHVW� LQ� (QJLQHHULQJ� 7KHUPRG\QDPLFV�� WKH� DEVROXWH� LQWHUHVW� LQ�
(QJLQHHULQJ� 7KHUPRG\QDPLFV� LV� KLJKHU� ZKHQ� XVLQJ� WUDGLWLRQDO� DSSURDFKHV�� 7KLV� PLJKW� EH�
UHODWHG�WR�WKH�HIIHFW�RI�DQ�H[FLWHG�OHFWXUHU�ZKHQ�SUHVHQWLQJ�YLGHRV�DQG�SKRWRJUDSKV�UHODWHG�WR�
(QJLQHHULQJ�7KHUPRG\QDPLFV��+RZHYHU��JHQHUDO�NQRZOHGJH�RI�(QJLQHHULQJ�7KHUPRG\QDPLFV�
DQG�NQRZOHGJH�DQG�VNLOOV�UHTXLUHG�WR�VROYH�GLIILFXOW�(QJLQHHULQJ�7KHUPRG\QDPLF�SUREOHPV��DV�
ZHOO�DV�D�PRUH�SURQRXQFHG�LQFUHDVH�LQ�LQWHUHVW�LQ�(QJLQHHULQJ�7KHUPRG\QDPLFV�ZKHQ�XVLQJ�
FRQVWUXFWLYLVW�SULQFLSOHV��DUH�DUJXDEO\�PRUH�LPSRUWDQW�WKDQ�WKH�DEVROXWH�LQWHUHVW�LQ�(QJLQHHULQJ�
7KHUPRG\QDPLFV��
�

�
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7DEOH����5HVXOWV�IRU�µSRVW�WHVW�LPSURYHPHQW¶�IRU�JURXS��$��YHUVXV�JURXS��%����EUDFNHW�YDOXH�
PHDQV�UHVXOW�JRHV�DJDLQVW�WKH�K\SRWKHVLV��

�
9DULDEOH� G� GI� W�YDOXH� &ULW��W����� S�YDOXH�
-��� ������� ��� ����� ����� ������
-��� ����� ��� ����� ����� ������
-��� ������� ��� ����� ����� ������
-��� ����� ��� ����� ����� ������

�
7R�WHVW�+���D�DQG�XVLQJ�WKH�GLIIHUHQFH�VFRUHV�EHWZHHQ�3RVW�WHVW��DQG�3UH�WHVW��7DEOH�����LW�ZDV�
IRXQG�WKDW�WKH�GLIIHUHQFH�VFRUHV�RI�-���DUH�VLJQLILFDQWO\�ODUJHU�IRU�JURXS��$��WKDQ�IRU�JURXS��%��
�7DEOH�����7R� WHVW�+���E��DQG�XVLQJ� WKH�GLIIHUHQFH�VFRUHV�EHWZHHQ�3RVW�WHVW��DQG�3RVW�WHVW��
�7DEOH�����LW�ZDV�IRXQG�WKDW�QR�VLJQLILFDQW�GLIIHUHQFH�H[LVWV�EHWZHHQ�WKH�WZR�JURXSV��7DEOH�����
�
$GGLQJ�WR�WKH�LQWHUSUHWDWLRQ�RI�WKH�KLJKHU�UHODWLYH�OHDUQLQJ�HIIHFWLYHQHVV�RI�JHQHUDO�NQRZOHGJH�
RI� (QJLQHHULQJ� 7KHUPRG\QDPLFV� ZKHQ� ILQLVKLQJ� WKH� FRXUVH�� WKH� UHVXOWV� KHUH� VKRZ� WKDW�
FRQVWUXFWLYLVW�SULQFLSOHV�DUH�DOVR�OHDGLQJ�WR�D�PRUH�ORQJ�WHUP�KLJKHU�UHODWLYH�OHDUQLQJ�UHWHQWLRQ�
UHODWHG�WR�OHDUQLQJ�JHQHUDO�NQRZOHGJH�RI�(QJLQHHULQJ�7KHUPRG\QDPLFV��+RZHYHU��LW�VKRXOG�EH�
QRWHG� WKDW� D� VLJQLILFDQW� GLIIHUHQFH� UHJDUGLQJ� UHODWLYH� OHDUQLQJ� UHWHQWLRQ� ZDV� QRW� LGHQWLILHG�
UHJDUGLQJ� NQRZOHGJH� DQG� VNLOOV� UHTXLUHG� WR� VROYH� VLPSOH� RU� GLIILFXOW� (QJLQHHULQJ�
7KHUPRG\QDPLF�SUREOHPV��
�
1RW�VXUSULVLQJO\��QR�VLJQLILFDQW�OHDUQLQJ�UHWHQWLRQ�WRRN�SODFH�EHWZHHQ�3RVW�WHVW��DQG�3RVW�WHVW��
VLQFH�VWXGHQWV�ZHUH�QRW�H[SRVHG�WR�OHDUQLQJ�(QJLQHHULQJ�7KHUPRG\QDPLFV�GXULQJ�WKLV�SHULRG��
�
7DEOH����5HVXOWV�IRU�µUHODWLYH�UHWHQWLRQ¶�IRU�JURXS��$��YHUVXV�JURXS��%���EUDFNHW�YDOXH�PHDQV�

UHVXOW�JRHV�DJDLQVW�WKH�K\SRWKHVLV��
�

8VLQJ�3RVW�WHVW��DQG�WKH�3UH�WHVW�UHVXOWV�
9DULDEOH� G� GI� W�YDOXH� &ULW��W����� S�YDOXH�
-��� ����� ��� ����� ����� ������
-��� ����� ��� ����� ����� ������
-��� ����� ��� ����� ����� ������
-��� ����� ��� ����� ����� ������
8VLQJ�3RVW�WHVW��DQG�3RVW�WHVW��UHVXOWV�
-��� ����� ��� ����� ����� ������
-��� ����� ��� ����� ����� ������
-��� ������� ��� ����� ����� ������
-��� ������� ��� ����� ����� ������

�
7R�WHVW�+���F�DQG�XVLQJ�WKH�DEVROXWH�UHVXOWV�IRU�3RVW�WHVW���7DEOH�����LW�ZDV�IRXQG�WKDW�WKH�VFRUHV�
RI�-���DQG�-���DUH�VLJQLILFDQWO\�ODUJHU�IRU�JURXS��$��WKDQ�IRU�JURXS��%���EXW�WKH�VFRUHV�RI�-���ZHUH�
VLJQLILFDQWO\�ODUJHU�IRU�JURXS��%��WKDQ�IRU�JURXS��$���7DEOH�����
�
7KHVH� UHVXOWV� VKRZ� WKDW� WKH� DEVROXWH� OHDUQLQJ� UHWHQWLRQ� UHODWH� WR� JHQHUDO� NQRZOHGJH� RI�
(QJLQHHULQJ�7KHUPRG\QDPLFV�DQG�NQRZOHGJH�DQG�VNLOOV�UHTXLUHG�WR�VROYH�GLIILFXOW�(QJLQHHULQJ�
7KHUPRG\QDPLF� SUREOHPV� LV� KLJKHU�ZKHQ� XVLQJ� FRQVWUXFWLYLVW� SULQFLSOHV�� 7KLV� FRQILUPV� WKH�
HDUOLHU�LQWHUSUHWDWLRQ�RI�WKH�UHVXOWV�UHODWHG�WR�+����ZKLFK�ZHUH�EDVHG�RQ�WKH�GLIIHUHQFH�EHWZHHQ�
3RVW�WHVW�� DQG� 3UH�WHVW� VFRUHV�� +RZHYHU�� FRQILUPLQJ� WKH� SUHYLRXV� LQWHUSUHWDWLRQ� RI� UHVXOWV�
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UHODWHG�WR�WKH�DEVROXWH�3RVW�WHVW��VFRUHV��D�WUDGLWLRQDO�OHDUQLQJ�DSSURDFK�OHDGV�WR�DQ�DEVROXWH�
KLJKHU�LQWHUHVW�LQ�(QJLQHHULQJ�7KHUPRG\QDPLFV��
�
7DEOH����5HVXOWV�IRU�µDEVROXWH�UHWHQWLRQ¶�IRU�JURXS��$��YHUVXV�JURXS��%����EUDFNHW�YDOXH�PHDQV�

UHVXOW�JRHV�DJDLQVW�WKH�K\SRWKHVLV��
�

8VLQJ�3RVW�WHVW��UHVXOWV�
9DULDEOH� G� GI� W�YDOXH� &ULW��W����� S�YDOXH�
-��� ������� ��� ����� ����� ������
-��� ����� ��� ����� ����� ������
-��� ������� ��� ����� ����� ������
-��� ����� ��� ����� ����� ������

�
5HJDUGLQJ� OLPLWDWLRQV� WKH� IROORZLQJ� FDQ� EH� VDLG�� &RQVWUXFW� YDOLGLW\� RI� WKH� H[SHULPHQW� ZDV�
HQVXUHG� E\� PLQLPL]LQJ� DOO� LQIOXHQWLDO� IDFWRUV� H[FHSW� WKH� GLIIHUHQW� OHDUQLQJ� DSSURDFKHV��
5HSHDWLQJ�WKH�VDPH�WDVNV�DQG�TXHVWLRQV�IRU�SUH��DQG�SRVW�WHVWV� OHG�WR�D�IDPLOLDUL]DWLRQ�DQG�
PDWXUDWLRQ�HIIHFW�IRU�WKH�VWXGHQWV��EXW�LW�GLG�QRW�OLPLW�H[SHULPHQWDO�YDOLGLW\�VLQFH�LW�DSSOLHG�WR�WKH�
H[SHULPHQWDO�DQG�WKH�FRQWURO�JURXS��'LIIHUHQW�OHYHOV�RI�PRWLYDWLRQ�RU�IHHOLQJV�ZHUH�QRW�REVHUYHG��
7KH�H[WHUQDO�YDOLGLW\�RI�WKH�ILQGLQJV�LV�JLYHQ�IRU�WKH�SHUVSHFWLYHV�RI�UHVSRQGHQWV�DQG�VFRSH�RI�
WKLV�VWXG\��5HVSRQGHQWV�IURP�GLIIHUHQW�VRFLR�HFRQRPLF�FRQWH[WV�RU�D�GLIIHUHQW�FRXUVH�FRQWHQW�
PD\�OHDG�WR�GLIIHUHQW�UHVXOWV�
�
�
CONCLUSIONS 
�
6WDUWLQJ� ZLWK� DQ� H[SRVLWLRQ� RI� FRPPRQ� FKDOOHQJHV� UHODWHG� WR� OHDUQLQJ� (QJLQHHULQJ�
7KHUPRG\QDPLFV�� WKLV�VWXG\�XVHG�DQ�H[SHULPHQWDO�DSSURDFK�� LQFOXGLQJ�D�JURXS�RI�VWXGHQWV�
OHDUQLQJ�EDVHG�RQ�FRQVWUXFWLYLVW�SULQFLSOHV��DQG�D�FRQWURO�JURXS�RI�VWXGHQWV�OHDUQLQJ�EDVHG�RQ�
WUDGLWLRQDO� SULQFLSOHV�� ,W� ZDV� IRXQG� WKDW� VWXGHQWV¶� SHUVRQDO� LQWHUHVW� LQ� (QJLQHHULQJ�
7KHUPRG\QDPLFV�LV�PRUH�HIIHFWLYHO\�LQFUHDVHG��L�H��UHODWLYH�OHDUQLQJ�SHUIRUPDQFH��ZKHQ�XVLQJ�
FRQVWUXFWLYLVW�SULQFLSOHV��DOWKRXJK�WKH�WUDGLWLRQDO�DSSURDFK�OHG�WR�D�ODUJHU�DEVROXWH�LQWHUHVW�ZKHQ�
ILQLVKLQJ�WKH�FRXUVH��DV�ZHOO�DV�D�ODUJHU�DEVROXWH�LQWHUHVW�IRXU�ZHHNV�DIWHU�ILQLVKLQJ�WKH�FRXUVH���
�
$OO�PHDVXUHV�UHODWHG�WR�OHDUQLQJ�H[SHULHQFHV�FRQILUP�WKDW�VWXGHQWV�OHDUQ�JHQHUDO�XQGHUVWDQGLQJ�
RI� (QJLQHHULQJ� 7KHUPRG\QDPLFV� PRUH� HIIHFWLYHO\� ZKHQ� XVLQJ� FRQVWUXFWLYLVW� SULQFLSOHV��
,QWHUHVWLQJO\�� QR� VLJQLILFDQW� GLIIHUHQFHV� EHWZHHQ� WKH� OHDUQLQJ� HIIHFWLYLW\� RI� WKH� WZR� OHDUQLQJ�
DSSURDFKHV�ZHUH�IRXQG�UHJDUGLQJ�VWXGHQWV¶�OHDUQLQJ�RI�NQRZOHGJH�DQG�VNLOOV�WKDW�DUH�UHTXLUHG�
WR�VROYH�VLPSOH�(QJLQHHULQJ�7KHUPRG\QDPLF�SUREOHPV��)LQDOO\��UHJDUGLQJ�VWXGHQWV¶�OHDUQLQJ�RI�
NQRZOHGJH� DQG� VNLOOV� UHTXLUHG� WR� VROYH� GLIILFXOW� (QJLQHHULQJ� 7KHUPRG\QDPLF� SUREOHPV��
FRQVWUXFWLYLVW� SULQFLSOHV� OHG� WR� KLJKHU� OHDUQLQJ� HIIHFWLYHQHVV� ZKHQ� FRQVLGHULQJ� WKH� UHODWLYH�
OHDUQLQJ�HIIHFWLYHQHVV�ZLWKLQ�JURXSV� �3RVW�WHVW��±�3UH�WHVW���DEVROXWH� OHDUQLQJ�HIIHFWLYHQHVV�
ZKHQ�ILQLVKLQJ� WKH�FRXUVH��DQG�WKH�DEVROXWH�UHWHQWLRQ� IRXU�ZHHNV�DIWHU� ILQLVKLQJ�WKH�FRXUVH��
7UDGLWLRQDO�OHDUQLQJ�DSSURDFKHV�OHG�PHUHO\�WR�D�VLJQLILFDQW�UHODWLYH�OHDUQLQJ��3RVW�WHVW��±�3UH�
WHVW��� 7KH� ILQGLQJV� FRQILUP� HDUOLHU� ILQGLQJV� UHODWHG� WR� DFWLYH� OHDUQLQJ� LQ� 0DWKHPDWLFV� IRU�
HQJLQHHULQJ�VWXGHQWV�DQG� OHDGLQJ� WR�EHWWHU� UHVXOWV� �&DER�	�.ODDVVHQ���������DQG� LW� VKRXOG�
HQFRXUDJH� HQJLQHHULQJ� HGXFDWRUV� WR� LQFRUSRUDWH� FRQVWUXFWLYLVW� SULQFLSOHV� WR� HQKDQFH� DFWLYH�
OHDUQLQJ��&',2�6WDQGDUG����LQ�RUGHU�WR�FRQWULEXWH�WR�PRUH�VXVWDLQDEOH�OHDUQLQJ�RI�(QJLQHHULQJ�
7KHUPRG\QDPLFV��
�
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FINANCIAL SUPPORT ACKNOWLEDGEMENTS 
 
7KH�DXWKRU�V��UHFHLYHG�QR�ILQDQFLDO�VXSSRUW�IRU�WKLV�ZRUN��
�
�
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9HUODJ��SS����������
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