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ABSTRACT 
�
7KH�,QTXLU\�EDVHG�OHDUQLQJ�� LQ�WKH�FODVV�RI�DFWLYH� OHDUQLQJ�LV�UHFHLYLQJ� ORW�RI�DWWHQWLRQ�WKHVH�
GD\V� WR�DQ�H[WHQW� WKDW�� LW� LV�D�PDMRU� WKHPH� LQ�QDWLRQDO�VFLHQFH�HGXFDWLRQ� UHIRUPV�� ³6FLHQFH�
HGXFDWLRQ� IRU� $OO� LQ� $PHULFD´�� +HQFH� DQ� DWWHPSW� LV� PDGH� LQ� WKLV� VWXG\� WR� PHDVXUH� WKH�
HIIHFWLYHQHVV� RI� LQTXLU\�EDVHG� OHDUQLQJ� LQ� WKH� ILHOG� RI� HQJLQHHULQJ� VSHFLDOO\� DSSOLHG� WR�
0LFURSURFHVVRUV�DQG�0LFURFRQWUROOHUV� FRXUVH�� -XELQ�VLPXODWRU�ZDV�XVHG�DV�DQ� ,&7� WRRO� IRU�
LPSOHPHQWDWLRQ�� 7KLV� SDSHU� GLVFXVVHV� WKH� SURFHVV� E\� ZKLFK� WKH� LQTXLU\� TXHVWLRQV� DUH�
GHVLJQHG��7KHVH�TXHVWLRQV�DORQJ�ZLWK�WKH�FDUHIXOO\�GHILQHG�SURFHGXUH�KHOSHG�WKH�VWXGHQWV�WR�
GR� VHOI�GLVFRYHU\� RI� WKH� FRQFHSW� FDOOHG� VWDFN�� ZKLFK� LV� DVVRFLDWHG� ZLWK� DOO� SURJUDPPLQJ��
5HVXOWV� VKRZHG� WKDW� LQTXLU\� LV� SRVLWLYHO\� OLQNHG� ZLWK� RXWFRPHV� ZKHQ� LW� LQWHJUDWHV� WHDFKHU�
JXLGDQFH��DQG�QHJDWLYHO\�ZKHQ�WKH�LQTXLU\�LV�QRW�GHVLJQHG�HIIHFWLYHO\��,W�DOVR�VKRZV�WKDW�RSWLPDO�
OHDUQLQJ�LV�DFKLHYHG�ZKHQ�WHFKQRORJ\�LV�EOHQGHG�ZLWK�V\VWHPDWLFDOO\�GHVLJQHG�LQTXLU\�OHDUQLQJ�
LQVWUXFWLRQDO�PHWKRGRORJ\���
�
�
KEYWORDS 
�
,QTXLU\��VLPXODWRU��6WDFN��6WDQGDUGV����������������
�
�
INTRODUCTION 
�
3URMHFW� LV�DQ� LPSRUWDQW� LQVWUXPHQW� WR�HYDOXDWH�VWXGHQWV� WR�H[DPLQH� LI� WKH\�KDYH�GHYHORSHG�
FULWLFDO� WKLQNLQJ�VNLOOV� IRU� WKHLU�FDUHHU�VXFFHVV��:KHQ�VWXGHQWV�GR� WKHLU�SURMHFW�� LI�VRPHWKLQJ�
IDLOV��WKH\�VKRXOG�TXHVWLRQ�WKHPVHOYHV��7KHUH�LV�VRPH�HYLGHQFH�UHJDUGLQJ�WKH�*HQHUDWLRQ�=�
VWXGHQWV�WKDW��WKH\�JHQHUDOO\�ODFNLQJ�LQ�FULWLFDO�WKLQNLQJ�VNLOOV�DV�WKH\�VSHQG�PRVW�RI�WKHLU�WLPH�
LQ�JDGJHWV��0DQFDOO�%LWHO��������DQG�KDYH�QR�WLPH�WR�UHFNRQ�ZLWK��1RZ�DQG�WKHQ�VLPSOH�SRVLWLRQ�
FKDQJH�PDNHV�WKHLU�SURMHFW�ZRUNLQJ��EXW�WKH�VWXGHQWV�ZLOO�QRW�KDYH�DQ\�FOXH��ZK\�LW�ZRUNHG�DQG�
GR�QRW�ZDQW�WR�GLJ�WRR�GHHS��6XFK�VWXGHQWV�FHUWDLQO\�QHHG�LQTXLU\�TXHVWLRQV�E\�WKH�WHDFKHU�WR�
GULYH�WKHP�WRZDUGV�OHDUQLQJ�IURP�WKHLU�GD\�RQH��,QTXLU\�PD\�EH�UHIHUUHG�WR�DV�D�WHFKQLTXH�WKDW�
HQFRXUDJHV� VWXGHQWV� WR� GLVFRYHU� RU� FRQVWUXFW� LQIRUPDWLRQ�E\� WKHPVHOYHV� LQVWHDG�RI� KDYLQJ�
WHDFKHUV�GLUHFWO\�UHYHDO�WKH�LQIRUPDWLRQ��8QR���������+RZHYHU��PDNLQJ�LQTXLU\�TXHVWLRQV�LV�DQ�
DUW��LW�QHHGV�H[FHSWLRQDOO\�FRPSHWHQW�WHDFKHU�WR�GHVLJQ��7KLV�SDSHU�SUHVHQWV�WKH�SURFHVV�E\�
ZKLFK� WKH� JLYHQ� LQTXLU\� OHDUQLQJ� LV� GHVLJQHG� WR� XQGHUVWDQG� WKH� FRQFHSW� RI� VWDFN� LQ�
0LFURSURFHVVRU�DQG�PLFURFRQWUROOHUV�FRXUVH��7KLV�SDSHU�KDV�EHHQ�GLYLGHG�LQWR�ILYH�SDUWV��ZKHUH�
WKH�VHFRQG�SDUW�UHYLHZV�UHOHYDQW�EDFNJURXQG�RQ�DFWLYH�OHDUQLQJ��,QTXLU\�%DVHG�/HDUQLQJ��,%/���
3URFHVV�2ULHQWHG�*XLGHG� ,QTXLU\� /HDUQLQJ� �32*,/�� DQG� FRPSDUHV� WKHP� WR� RWKHU� IRUPV� RI�
DFWLYH�OHDUQLQJ��7KLUG�SDUW�H[SODLQV�WKH�GHYHORSPHQW�RI�LQTXLU\�TXHVWLRQV�ZLWK�DQ�H[DPSOH�ERWK�
IRU�FRQFHSWXDO� OHYHO�XQGHUVWDQGLQJ�DQG�KLJKHU�FRJQLWLRQ�OHYHO� LQ�WKH�EORRP¶V�WD[RQRP\��7KH�
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VHFWLRQ���UHODWHV�WKH�ZRUN�WR�&',2�VWDQGDUG��DQG�WKH�ODVW�SDUW�DQDO\VHV�WKH�IHHGEDFN�UHFHLYHG�
E\�WKH�VWXGHQWV�DQG�GLVFXVVHV�WKH�UHVXOWV��
�
�
LITERATURE REVIEW 
�
$FWLYH� OHDUQLQJ� LV� D� WHFKQLTXH� RI� WHDFKLQJ� LQ� ZKLFK� VWXGHQWV� DFWLYHO\� HQJDJH� ZLWK� FRXUVH�
PDWHULDO� WKURXJK�FRQYHUVDWLRQV��SUREOHP�VROYLQJ�� FDVH�VWXGLHV�� UROH�SOD\V��DQG�RWKHU�ZD\V��
&RPSDUHG�WR�SDVVLYH�PHWKRGV�OLNH�OHFWXUHV��DFWLYH�OHDUQLQJ�DSSURDFKHV�OD\�PRUH�UHVSRQVLELOLW\�
RQ� WKH� OHDUQHU�� DOWKRXJK� LQ� DQ� DFWLYH� OHDUQLQJ� VHWWLQJ�� LQVWUXFWRU� GLUHFWLRQ� LV� VWLOO� HVVHQWLDO��
$FWLYLWLHV� WKDW�SURPRWH�DFWLYH� OHDUQLQJ�FDQ� ODVW� IRU�D� IHZ�PLQXWHV��DQ�HQWLUH�FODVV�SHULRG��RU�
HYHQ� VHYHUDO� FODVV� SHULRGV� �)HOGHU� 	� %UHQW�� ������� � $PRQJ� DOO� DFWLYH� OHDUQLQJ� WHFKQLTXHV�
FROODERUDWLYH�OHDUQLQJ��+LOW]���������&RQFHSW�PDSSLQJ��'DYLHV���������VFDYHQJHU�KXQW��6WDUN��
2SXGD��0F(OIUHVK��	�.DXIIURDWK���������5ROH�SOD\LQJ��0�'����������-LJVDZ�WHFKQLTXH��$GDPV��
������ RQOLQH� GLVFXVVLRQ� ERDUGV� �&RYHOOL�� ������� IOLSSHG� FODVVURRP� �7XFNHU�� ������� LQTXLU\�
OHDUQLQJ��3HGDVWH��HW�DO����������LQTXLU\�SOD\V�D�VSHFLDO�UROH�DV�LW�OHDGV�WKH�OHDUQHUV�WR�FRQVWUXFW�
WKH� NQRZOHGJH� WKHPVHOYHV�� LQVWHDG� RI� KDYLQJ� WHDFKHUV� GLUHFWO\� UHYHDO� WKH� LQIRUPDWLRQ��
&RQVWUXFWLRQ� FRPHV� IURP� WKH�JXLGHG�TXHVWLRQV� IURP� LQVWUXFWRU� RU� XQJXLGHG�TXHVWLRQV� IURP�
VWXGHQWV��7KH�NH\VWRQH�IRU� WKH�FRQVWUXFWLRQ�RI�VXFK�NQRZOHGJH�FRPHV�IURP�WKH�DQVZHUV�WR�
VXFK� TXHVWLRQV�� +RZHYHU�� WKH� PHWKRG� XVHG� WR� FRQVWUXFW� WKH� NH\VWRQHV� GHSHQG� RQ� WKH�
FRQVWUXFWRU�RI�WKH�TXHVWLRQV��5HLII��+DUZRRG��	�3KLOOLSVRQ���������7KLV�LQIHUV�WKDW�WKH�YROXPH�
DQG� W\SH�RI�NQRZOHGJH� WKDW�FDQ�EH�FRQVWUXFWHG� LQ�DQ�HQJLQHHULQJ� LQTXLU\�FODVVURRP�ZRXOG�
GHSHQG�RQ�WKH�TXHVWLRQLQJ�VNLOOV�RI�VFLHQFH�WHDFKHUV��+HQFH�WKH�PHWKRGRORJ\�VWDUWV�ZLWK�WKH�
ZD\�WR�IUDPH�VXFK�TXHVWLRQV��ZKLFK�PDNHV�WKHP�WR�UHWDLQ�WKH�NQRZOHGJH�WKH\�HDUQHG�IRU�ORQJ�
WLPH��
�
,QGHSHQGHQW� OHDUQHUV� ZLOO� EH� PRUH� GULYHQ� WR� ILQG� VROXWLRQV� WR� WKH� PRVW� GLIILFXOW� SUREOHPV�
HQFRXQWHUHG�E\�DQ�RUJDQLVDWLRQ�RU� JURXS� VLQFH� WKH\�DUH�DZDUH� WKDW� NQRZOHGJH�DFTXLVLWLRQ�
QHYHU� VWRSV�� 6WXGHQWV� DFWLYHO\� SDUWLFLSDWH� LQ� WKHLU� RZQ� OHDUQLQJ� SURFHVV� LQ� DQ� LQTXLU\�OHG�
OHDUQLQJ�VW\OH��,Q�WKH�HQG��WKLV�UHVXOWV�LQ�D�IHHOLQJ�RI�LQGHSHQGHQFH�WKDW�PRWLYDWHV�SXSLOV�WR�NHHS�
DVNLQJ�TXHVWLRQV�DQG�ORRNLQJ�IRU�VROXWLRQV�ORQJ�DIWHU�FODVV�KDV�HQGHG��+ZDQJ�	�&KDQJ���������
,%/�LV�JHQHUDOO\�FODVVLILHG�LQWR���W\SHV�ZKLFK�DUH��L��7KH�6WUXFWXUHG�,QTXLU\�$SSURDFK���LL��7KH�
2SHQ�(QGHG�,QTXLU\�$SSURDFK���LLL��7KH�3UREOHP�%DVHG�,QTXLU\�$SSURDFK�DQG��LY��7KH�*XLGHG�
,QTXLU\� $SSURDFK�� $� JRRG� LQTXLU\�EDVHG� LQVWUXFWLRQ� VKRXOG� QRW� RQO\� GHYHORS� FRQFHSWXDO�
XQGHUVWDQGLQJ��EXW�DOVR�PRUH�PDWXUH�HSLVWHPLF�EHOLHIV��1LWVFKH��0DWKLV��	�2¶1HLOO��������DQG�
RQH�VXFK�EHOLHIV�LQFOXGH��WKDW�NQRZOHGJH�LV�EDVHG�RQ�HPSLULFDO�HYLGHQFH�ZKRVH�PHDQLQJ�LV�
LQÀXHQFHG�E\�WKH�PRGHOV�WKHRULHV�ZKLFK�VFLHQWLVWV�HPSOR\��3OXWD��&KLQQ��	�'XQFDQ����������
�
,%/�HQFRXUDJHV�VWXGHQWV�WR�WKLQN�FULWLFDOO\�DQG�DQDO\WLFDOO\��:KLOH�DQDO\WLFDO�WKLQNLQJ�DVVLVWHG�
VWXGHQWV�WR�HVWDEOLVK�WKH�VLPLODULWLHV�DQG�GLIIHUHQFHV�LQ�YDULDEOHV�DQG�WHQGHQFLHV�LQ�GDWD��FULWLFDO�
WKLQNLQJ�DLGHG�WKHP�LQ�GHWHUPLQLQJ�WKH�UHDVRQ�ZK\�D�YDULDEOH�FKDQJHG�DQG�KRZ�WKDW�FKDQJH�
DIIHFWHG�RWKHU�YDULDEOHV��$OVR���'XUDQ�	�'|NPH���������GHPRQVWUDWHG�WKDW�,%/��OHDGV�WR�OLIHORQJ�
OHDUQLQJ�E\�IRFXVLQJ�RQ�PDNLQJ�WKH�VWXGHQWV�WR�DVN�TXHVWLRQV��FULWLFDO�WKLQNHUV��DQG�SUREOHP�
VROYHUV�� 32*,/� DOVR� ZRUNV� LQ� D� VLPLODU� ZD\� H[FHSW� IRU� JURXS� VHWWLQJ� ZLWK� GLIIHUHQW� UROHV�
DVVLJQHG�WR�HDFK�VWXGHQW��1�0�0DVRRGKX�%DQX��������ZKHUH�VWXGHQWV�KHOS�HDFK�RWKHU��7KH�
UROH�RI�WKH�WHDFKHU�DV�D�IDFLOLWDWRU�ZLWKLQ�WKH�PRGHO�RI�LQTXLU\�DV�RSSRVHG�WR�D�PRUH�WUDGLWLRQDO�
GLGDFWLF�WHDFKLQJ�DSSURDFK��'DQD��7KRPDV��	�%R\QWRQ��������FRQWULEXWHG�WR�VWXGHQWV¶�DFWLYH�
HQJDJHPHQW�LQ�DOO�WKH�LQTXLU\�FODVVURRP�VHWWLQJV��6RPH�OHDUQHUV�OHDUQ�EHWWHU�ZLWK�H[SHULPHQWDO�
VHWWLQJ�DQG�WKH�DXWKRUV��=DQQLQ��/LPD��	�3LQWR��������KDYH�FRPELQHG�WKH�LQTXLU\�OHDUQLQJ�ZLWK�
WKH�UHPRWH�ODE�VHWWLQJV��KRZHYHU�WKLV�ODFNHG�LQVWUXFWRU¶V�GLUHFW�LQWHUDFWLRQ��$OVR��DOO�WKH�OLWHUDWXUH�
PDLQO\� GHODV� ZLWK� WKH� GHVLJQ� IRU� LQIHUHQFHV� UDWKHU� WKDQ� LQVWUXFWLRQDO� GHVLJQ� PHWKRGRORJ\��
+HQFH��WKLV�SDSHU�DWWHPSWV�WR�V\QGLFDWH�WKH�EHQHILW�RI�SUDFWLFH�RULHQWHG�OHDUQLQJ�DQG�JXLGHG�
LQTXLU\�OHDUQLQJ�IRU�RSWLPDO�OHDUQLQJ�DORQJ�ZLWK�PLFUROHYHO�LQVWUXFWLRQDO�GHVLJQ��
�
�
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METHODOLOGY 
�
7KH�VWXG\�HPSOR\HG�D�FRQWUROOHG�GHVLJQ� LQ�ZKLFK�KDOI� WKH�SDUWLFLSDQWV�ZHQW� WKURXJK�QRUPDO�
OHFWXUH�FODVVHV�ZLWK�FOHDU�GLDJUDPPDWLF�UHSUHVHQWDWLRQ�RI�WKH�WRSLF�EHLQJ�DGGUHVVHG�DV�ZHOO�DV�
H[SODQDWLRQ�WKURXJK�VLPXODWLRQ��7KH�RWKHU�KDOI��H[SHULPHQWDO�JURXS��ZHQW�WKURXJK�WKH�VDPH�
VLPXODWLRQ� DFWLYLW\� SHUIRUPHG� E\� VWXGHQWV� LQ� JURXS� ZLWK� ,%/� WR� FRQVWUXFW� WKH� FRQFHSW�
WKHPVHOYHV��7KH�DFWLYLW\�IRU�WKH�WHDFKHU�LV�WR�GHYHORS�D�ZRUNVKHHW�DQG�GHVLJQ�D�OLVW�RI�RXWFRPH�
TXHVWLRQV�ZKLFK�ZLOO�EH�DEOH�WR�HYDOXDWH�HQJLQHHULQJ�VNLOOV�VHWV�DWWDLQHG�E\�WKH�VWXGHQWV��7KH�
DFWLYLW\�RI�WKH�VWXGHQW�LV�WR�UHFRUG�WKH�REVHUYDWLRQV��DOO�JHQHUDO�UHJLVWHUV�YDOXH��DQG�WKH�VWDFN�
SRLQWHU� DQG� SURJUDP� FRXQWHU� LQ� VSHFLILF� WR� XQGHUVWDQG� WKH� SURJUDP� IORZ�� 7KH\� DOVR� PXVW�
DQVZHU� WKH� TXHVWLRQV� OLVWHG� LQ� WKH� RXWFRPHV�� 7KH� QXPEHU� RI� TXHVWLRQV� DQVZHUHG� E\� WKH�
VWXGHQWV�ZHUH� XVHG� DV� SHUIRUPDQFH� LQGH[��ZKLFK� LQGLUHFWO\�PHDVXUHV� WKHLU� FDSDELOLW\� DV� D�
UHIOHFWLYH� WKLQNLQJ� SHUVRQ�� 7KH� OHDUQLQJ� PDWHULDO� �ZRUNVKHHW�� WKDW� LV� LPSOHPHQWHG� LQ� WKLV�
UHVHDUFK�KDYH�SDVVHG�WKH�YDOLGLW\�WHVW�E\�SUHVHQWLQJ�DQG�WHVWLQJ�LW�ZLWK�WKH�RWKHU�WHDFKHUV��$V�
WHDFKHUV� SOD\� WKH�PRVW� LQIOXHQWLDO� UROH� LQ� LQTXLU\� OHDUQLQJ� �*UDQG\� 	� 'XVFKO�� ������� VRPH�
EHJLQQLQJ�WHDFKHUV�ZHUH�DOVR�LQFOXGHG�LQ�WKLV�VWXG\��EXW�WR�HYDOXDWH�WKHLU�VNLOOV�LQ�GHVLJQLQJ�WKH�
LQTXLU\� TXHVWLRQ�� L�H��� DIWHU� WKH\� ZHUH� WDXJKW� WR� DQVZHU� WKH� ZRUNVKHHW� GHVLJQHG� E\� VHQLRU�
WHDFKHUV��WKH\�ZHUH�DVNHG�WR�GHVLJQ�VXFK�LQTXLU\�ZRUNVKHHWV�IRU�VRPH�RWKHU�FRQFHSWV�DQG�WKH�
RXWFRPH�ZDV�HYDOXDWHG�ZLWK�WKH�VDPH�VHW�RI�VWXGHQWV��
�
�
DESIGN 
�
7KH� VWXGHQWV� RI� %LRPHGLFDO� (QJLQHHULQJ� GHSDUWPHQW� ZHUH� FRQVLGHUHG� IRU� WKLV� UHVHDUFK��
*HQHUDOO\�� WKH\� KDYH� DQ� LGHD� WKDW� SURJUDPPLQJ� LV� QRW� UHTXLUHG� IRU� %LRPHGLFDO� (QJLQHHUV��
+HQFH� LW� LV� EDVLF� UHTXLUHPHQW� IRU� WKH� WHDFKHUV� WR� NLQGOH� LQWHUHVW� LQ� OHDUQLQJ�E\�PDNLQJ� WKH�
OHDUQLQJ�SURFHVV�HDV\�VXFK�WKDW� LW�UHWDLQV�LQ�WKHLU�PHPRU\�IRU� ORQJ�WLPH��7KH�UHVHDUFK�XVHV�
VLPXODWRU�EDVHG�DSSURDFK�DV�LW�LV�GLIILFXOW�WR�XVH�WKH�GHYHORSPHQW�ERDUG�RQ�GDLO\�EDVLV��-XELQ�
VLPXODWRU��DQ�RSHQ�VRXUFH�VLPXODWRU�� IRU������PLFURSURFHVVRU�ZDV�FKRVHQ�IRU� WKLV��)LUVW�DQ�
DSSURSULDWH�FRGH�VQLSSHW�ZDV�GHVLJQHG�IRU�H[SODLQLQJ�WKH�FRQFHSW�RI�VWDFN��7KHQ�D�FOHDU�VWHS�
E\�VWHS�SURFHVV�KDV�EHHQ�GHYHORSHG�WR�GHVLJQ�LQTXLU\�TXHVWLRQV��7KHVH�TXHVWLRQV�DORQJ�ZLWK�
VWHS�E\�VWHS�RSHUDWLRQ�RI�-XELQ�VLPXODWRU�ZDV�JLYHQ�WR�VWXGHQWV�WR�VHOI�GLVFRYHU�WKH�FRQFHSW�RI�
VWDFN��7KH�ZKROH�SURFHVV�ZLOO�EH�OLNH�JXLGHG�LQYHVWLJDWLRQ���
�
7KH�VWXGHQWV�ZHUH�DOORZHG�WR�FKRRVH�WKHLU�PDWHV�RU�UHPDLQ�WKHP�DV� LQGLYLGXDO�DV�WKH�FRUH�
SRLQW�RI�WKLV�UHVHDUFK�LV�WR�NLQGOH�WKHLU�WKRXJKW�SURFHVV�DQG�QRW�FRRSHUDWLYH�OHDUQLQJ��
�
��� 7HDFKHUV�GHYHORS�TXHVWLRQV�LQ�VXFK�D�ZD\�WKDW�VWXGHQWV�JHW�FXULRVLW\�WR�DQVZHU���
��� 6XSSOHPHQW� WKH� TXHVWLRQV� ZLWK� VRPH� DFWLRQ�� PD\� EH� WR� UHDG� D� MRXUQDO� SDSHU� RU� ERRN�

FKDSWHU�ZLWK�SRLQWHUV�WR�UHDG�SDUWLFXODU�VHFWLRQ��0RUH�WKDQ�WKLV�LI�LW�FDQ�EH�VXSSOHPHQWHG�
ZLWK�VWHS�E\�VWHS�SURFHGXUH�VLPXODWLRQ�DFWLYLW\��WKH�LQTXLU\�NLQGOHV�WKH�FXULRVLW\�IRU�OHDUQLQJ���
,Q�FODVV�DFWLYLW\�LV�EHVW�PRGH�DV��VWXGHQWV¶�QHHGV�WKH�DFFHVV�WR�WKH�IDFXOW\��6WXGHQWV�ZLOO�
KDYH� WR�FRQVWUXFW�DIWHU� WKH�HQG�RI� WKLV�FODVV��6XIILFLHQW� WLPH�QHHGV� WR�EH�JLYHQ� IRU�VXFK�
DFWLYLW\�

��� &KHFN�HYHU\RQH¶V�FRQVWUXFWLRQ�IRU�PHDQLQJIXOQHVV��,I�IRXQG�WR�EH�YDOLG��PDNH�WKH�VWXGHQWV�
SUHVHQW�ZKDW�WKH\¶YH�OHDUQHG�DV�FRPPXQLFDWLQJ�ZKDW�WKH\�XQGHUVWRRG�LV�EHWWHU�WKDQ�MXVW�
XQGHUVWDQGLQJ�IRU�WKHPVHOYHV���

��� 5HTXHVW�VWXGHQWV�WR�UHIOHFW�RQ�KRZ�WKH�LQTXLU\�TXHVWLRQV�JLYHQ�E\�WKH�WHDFKHU�ZRUNHG�RQ�
DQG�ZKDW�GLG�QRW��5HIOHFWLRQ� LV�NH\�DV� LW�JLYHV� WKH� IDFXOW\�D�JXLGDQFH� WR�FRUUHFW� WKHP� LI�
PDMRULW\�FRXOG�QRW�XQGHUVWDQG�WKH�FRQFHSW�E\�WKH�ZKROH�SURFHVV��0HWDFRJQLWLRQ²WKLQNLQJ�
DERXW�WKLQNLQJ�FDQ�ZRUN�WKLV�ZD\��$OVR��WKLV�PDNHV�WKH�VWXGHQWV�IRFXV�RQ�KRZ�WKH\�OHDUQHG�
LQ�DGGLWLRQ�WR�ZKDW�WKH\�OHDUQHG��7KLV�PDNHV�WKH�VWXGHQWV�FUHDWH�TXHVWLRQV�WKHPVHOYHV�IRU�
XQGHUVWDQGLQJ�IDFWXDO�FRQFHSWV���

�
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Instance 
�
7KH� VWXGHQWV� RI� �QG� \HDU� %LRPHGLFDO� (QJLQHHULQJ�ZHUH� FRQVLGHUHG� IRU� WKH� DFWLYLW\� DQG� WKH�
FRXUVH� FRQVLGHUHG� ZDV� 0LFURSURFHVVRU� DQG� 0LFURFRQWUROOHUV�� 7RWDO� ��� VWXGHQWV� ZHUH�
FRQVLGHUHG��ZKHUH����RI� WKHP�SXW� LQ� FRQWURO� JURXS�DQG� WKH� UHVW� ��� LQ�H[SHULPHQWDO� JURXS��
7KRXJK�PDQ\�RI�WKH�FRQFHSWV�ZHUH�WDXJKW�ZLWK�VLPXODWRU��WKH�FRQFHSW�RI�386+�DQG�323�ZHUH�
WDXJKW�ZLWK�LQTXLU\�OHDUQLQJ��,Q�FDVH�RI�VLPXODWRU�EDVHG�OHDUQLQJ��WKH�WHDFKHU�H[HFXWHG�HYHU\�
VWHS�DQG�DVNHG�WKH�VWXGHQWV�ZKDW�KDSSHQHG�DW�HDFK�SRLQW��EXW�ZLWK�WKH�JXLGDQFH�RI�DVNLQJ�
WKHP�WR� ORRN�DW�PHPRU\�RU�UHJLVWHUV�DSSURSULDWHO\��7KRXJK�WKH\�XQGHUVWRRG�DW� WKDW�SRLQW�RI�
WLPH��WKH\�GLG�QRW�DSSO\�LQ�JHQHUDO�IRU�DOO�WKH�FRQFHSWV�WDXJKW�ODWHU��+HQFH�LW�LV�GHFLGHG�WR�KDYH�
DQ�,%/�WR�PDNH�WKHP�WR�WKLQN�WKHPVHOYHV�WR�DUULYH�DW�WKH�DQVZHUV�WR�FRQVWUXFW�WKH�NQRZOHGJH��
7KH�IROORZLQJ�LQTXLU\�TXHVWLRQV�ZHUH�IUDPHG�DV�LQ�7DEOH���WR�IRFXV�WKH�VWXGHQW¶V�DWWHQWLRQ�WR�
RQH�NH\�WRSLF�FDOOHG�VWDFN���
�
3RUW�SURJUDPPLQJ�ZLWK�63�DQG�386+�323�FRQFHSW�
�
��� 6WDUW�WKH�GHEXJJLQJ�VHVVLRQ��
��� 2EVHUYH�WKH�VWDFN�SRLQWHU�YDOXH�EHIRUH�H[HFXWLRQ�DQG�PDNH�QRWH�RI�LW�
��� 2SHQ�PHPRU\�ZLQGRZ�,��REVHUYHG�63�YDOXH�
��� $IWHU�H[HFXWLQJ�HDFK�OLQH�UHFRUG�\RXU�REVHUYDWLRQ�LQ�WKH�WDEOH���ZLWK�FROXPQV�WLWOHG�

UHJLVWHUV�DQG�VWDFN�SRLQWHU��

�
7DEOH����*XLGHG�,QTXLU\�TXHVWLRQV�IRU�WKH�JLYHQ�FRGH�VQLSSHW�

�

6�1R� 3URJUDPPLQJ�VWHS� 2EVHUYDWLRQ�
9DOXH�DW�6WDFN�

SRLQWHU�DQG�SURJUDP�
FRXQWHU�

9DOXH�DW�WKH�
VWDFN�SRLQWHU�
PHPRU\�

�� ([HFXWH� WKH� ILUVW� WKUHH�
LQVWUXFWLRQV�RQH�E\�RQH�DQG�
QRWH� WKH� $FFXPXODWRU� DQG�
RWKHU�UHJLVWHU�YDOXHV�

� � �

�� $IWHU� WKH� H[HFXWLRQ� RI� ILUVW�
WKUHH� LQVWUXFWLRQ�� 1RWH� WKH�
YDOXH�RI�VWDFN�SRLQWHU�KHUH�

� � �

�� 2EVHUYH� WKH� YDOXH� RI� 3&�
DIWHU� WKH� &$//� LQVWUXFWLRQ��
QRWH� WKH� YDOXH� RI� VWDFN�
SRLQWHU�WRR�

� � �

�� $IWHU� HDFK� 386+�� 323�
LQVWUXFWLRQ�� REVHUYH� WKH�
FKDQJHV� LQ� 63� DQG� LWV�
FRQWHQWV�

� � �

�� :KDW� LV� WKH� RSHUDWLRQ�
WDNLQJ� SODFH� XS� WR� 67$�
&����

� � �

�� :LWK� �� 323� LQVWUXFWLRQV��
ZKDW�KDSSHQV�WR�63�DQG�LWV�
FRQWHQWV�

� � �

�� $IWHU�5(7�LQVWUXFWLRQ�ZKHUH�
WKH�SURJUDP�MXPSV�WR"�

� � �

�� :KDW�ZDV�WKH�IXQFWLRQ�GRQH�
E\�WKH�&$//�VXEURXWLQH"��

� � �

�

�
���
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CDIO CONNECTIONS 
�
/HDUQLQJ�RXWFRPHV�DUH�PDQGDWRU\�IRU�DQ\�FRXUVHV�GHVLJQHG�LQ�WKH�FXUULFXOD��6LPLODUO\��HDFK�
FRQFHSW�H[SODLQHG�DOVR�VKRXOG�KDYH�LWV�RZQ�OHDUQLQJ�RXWFRPHV�DQG�DUH�OLVWHG�LQ�7DEOH����&',2�
6\OODEXV� OLVWV� YDULRXV�RXWFRPHV� OLNH�GLVFLSOLQDU\�� LQWHUSHUVRQDO� DQG�V\VWHP�SURGXFW� EXLOGLQJ�
VNLOOV���7KH�OHDUQLQJ�RXWFRPHV�DFTXLUHG�WKURXJK�,%/�DQG�KHQFH�GLVFLSOLQDU\�VNLOOV�DV�GLVFXVVHG�
LQ�WKH�&',2�VWDQGDUGV�DUH�OLVWHG�LQ�WKH�EHORZ�7DEOH����7KRXJK�WKH�SUHVHQW�ZRUN�,%/�GRHV�QRW�
UHODWH�WR�WKH�GHVLJQ�H[SHULHQFH�GLUHFWO\��WKH�VNLOO�VHW�DFTXLUHG�ZLOO�KHOS�WKH�OHDUQHUV�LQ�IXWXUH�
ZKHQ� WKH\� GHVLJQ� DQ� HPEHGGHG� V\VWHP�� (PEHGGHG� V\VWHPV� QHHG� FRPSDFW�PHPRU\� DQG�
KHQFH�WKH�PRVW�DSSURSULDWH�YDOXH�IRU�WKH�VWDFN�VL]H�QHHGV�WR�EH�GHVLJQHG��6LQFH�WKH�VWXGHQWV�
NQRZ�KRZ�386+�323�DIIHFWV��WKH\�ZLOO�GHVLJQ�WKHLU�V\VWHP�ZLWK�FDUH��,I�DQ\�LVVXHV�FRPH�DIWHU�
WKHLU�GHVLJQ�GXULQJ�SURWRW\SH�GHYHORSPHQW�� WKH\�KDYH�VROLG�DQDO\WLFDO�NQRZOHGJH�DERXW� WKH�
FRQFHSW�VWDFN�DQG�KHQFH�WKH\�ZLOO�KDYH�ULFK�GHVLJQ�DQG��
�

7DEOH���4XHVWLRQV�RQ�/HDUQLQJ�RXWFRPHV�
�

6�1R� 2XWFRPH�4XHVWLRQV�

�
��

:KDW�GLG�\RX�OHDUQ�DERXW�386+�DQG�323�
)URP�ZKHUH� WR�ZKHUH� WKH�FRQWHQW� LV�SXVKHG�� IURP�ZKHUH� WR�ZKHUH� WKH�FRQWHQW� LV�
SRSSHG�
,V�WKHUH�DQ\�RUGHU�LQ�ZKLFK�\RX�QHHG�WR�GR�386+��323�RSHUDWLRQ"�

�� :KDW�GRHV�&$//�LQVWUXFWLRQ�GR"�
:KDW�KDSSHQV�WR�3&�DQG�ZKDW�KDSSHQV�WR�63"�

�� :KDW�GRHV�5(7�GR"�
:KDW�KDSSHQV�WR�3&�DQG�63"�

�� &KDQJH� WKH� RUGHU� RI� 323� LQVWUXFWLRQV� DQG� REVHUYH� ZKDW� KDSSHQV� WR� WKH� DGG�
LQVWUXFWLRQ�UHVXOWV�QRZ"�6R� MXVWLI\� LI�ZH�FDQ� LQWHUFKDQJH�323�,QJ�DQG�386+�LQJ�
RUGHU"�

�� +RZ�WKH�VWDFN�SRLQWHU�FKDQJHV�ZLWK�UHVSHFW�WR�HDFK�386+�DQG�323�LQVWUXFWLRQ�

�� 6XPPDUL]H�WKH�HQWLUH�SURFHVV�ZLWK�UHVSHFW�WR�&$//�LQVWUXFWLRQ�
�
7DEOH����'LVFLSOLQDU\�VNLOO�VHW�DGGUHVVHG�DFFRUGLQJ�WR�&',2�6\OODEXV��
�

6�1R� 2XWFRPH�&RPSHWHQF\�4XHVWLRQV� 6NLOOV�DFTXLUHG�DQG�&',2�V\OODEXV�
RXWFRPHV�

�� :KDW�GLG�\RX�OHDUQ�DERXW�386+�DQG�323�
)URP�ZKHUH�WR�ZKHUH�WKH�FRQWHQW�LV�SXVKHG��
IURP�ZKHUH�WR�ZKHUH�WKH�FRQWHQW�LV�SRSSHG�
,V�WKHUH�DQ\�RUGHU�LQ�ZKLFK�\RX�QHHG�WR�GR�
386+��323�RSHUDWLRQ"�

(QJLQHHULQJ� UHDVRQLQJ� DQG� SUREOHP�
VROYLQJ�������

�� :KDW�GRHV�&$//�LQVWUXFWLRQ�GR"�
:KDW�KDSSHQV�WR�3&�DQG�ZKDW�KDSSHQV�WR�
63"�

&XULRVLW\��������

�� :KDW�GRHV�5(7�GR"�
:KDW�KDSSHQV�WR�3&�DQG�63"�
:KDW� LV� WKH� GLIIHUHQFH� \RX� REVHUYHG�
EHWZHHQ�&$//�DQG�5(7�

&ULWLFDO�WKLQNLQJ�������

�� 5HODWH�DOO� WKH�DERYH�IDFWV�WR�DUULYH�DW�KRZ�
WKH� VWDFN� ZRUNV�� :KDW� FDQ� EH� WKH�
SURJUDPPLQJ�PLVWDNHV"�

7KLQNLQJ�KROLVWLFDOO\���������

�
���
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LPSOHPHQW�H[SHULHQFH���&',2�6WDQGDUG���'HVLJQ�,PSOHPHQW�([SHULHQFHV��� �7KH�VWXG\�DOVR�
DGGUHVVHV�WKH�6WDQGDUG����HQJLQHHULQJ�ZRUNVSDFH���EHFDXVH�ZLWKRXW�VXFK�D�VSDFH��D�KDQGV�
RQ� OHDUQLQJ� OHDGLQJ� WR� VHOI�GLVFRYHU\�RI� NQRZOHGJH�ZRXOG�QRW�EH�SRVVLEOH��7KH�6WDQGDUG���
�,QWHJUDWHG�/HDUQLQJ�([SHULHQFHV��LV�DOVR�DGGUHVVHG�GXH�WR�WKH�QDWXUH�RI�WKH�PRGHO�L�H���LQTXLU\�
OHDUQLQJ� XQVXUSULVLQJO\� H[SHULHQFHV� WKH� VWXGHQWV� WKURXJK� LQWHUSHUVRQDO� VNLOOV� E\� ZD\� RI�
GLVFXVVLRQ��)LQDOO\��DV��,QTXLU\�OHDUQLQJ�JLYHV�QR�VFRSH�IRU�SDVVLYH�OHDUQLQJ��LW�FDQ�EH�VDLG�WKDW��
WKH�SURSRVHG�ZRUN�DOVR�DGGUHVVHV�6WDQGDUG����$FWLYH�/HDUQLQJ��
�
�
RESULTS AND DISCUSSIONS 
�
7KURXJK� WKLV� UHVHDUFK�� JXLGHG� ,%/� PDWHULDO� ZDV� GHYHORSHG� DQG� LPSOHPHQWHG� WR� LPSURYH�
VWXGHQW¶V�HQJLQHHULQJ�SURJUDPPLQJ�VNLOOV�LQ�WHUPV�RI�DWWHQWLRQ�WR�GHWDLOV��WKLQNLQJ�DQG�UHWDLQLQJ�
LQIRUPDWLRQ��$VVHVVPHQW�LV�QHHGHG�LQ�VRPH�IRUP�WR�YDOLGDWH�WKH�ZRUN�DQG�KHQFH�WKH�TXHVWLRQV�
ZHUH�FODVVLILHG�IRU�DOO�WKH�WKUHH�VNLOOV�PHQWLRQHG�DERYH���7DEOH���TXHVWLRQV�ZHUH�PDSSHG�WR�
VNLOO�VHW����DQG�7DEOH���TXHVWLRQV�ZHUH�PDSSHG�WR�VNLOO�VHW����$IWHU�WKH�LQTXLU\�FODVV�TXHVWLRQV�
UHODWHG�386+��323�RSHUDWLRQV�LQ�JHQHUDO��WKH�DSSOLFDWLRQ�RI�LW�IRU�RWKHU�VFHQDULRV�ZHUH�JLYHQ��
7KLV�ZDV�XVHG�WR�DVVHVV�WKHLU�NQRZOHGJH�DSSOLFDWLRQ�DQG��KHQFH�UHWDLQLQJ�LQIRUPDWLRQ��+HQFH�
WKH� UHVSRQVH� RI� HYHU\� LQGLYLGXDO� VWXGHQW� IRU� WKH� DERYH� ZRUNVKHHW� ZDV� HYDOXDWHG�� 7KH�
HYDOXDWLRQ�UHVXOWV�DUH�JLYHQ�LQ�7DEOH����,Q�ERWK�JURXSV�DOPRVW������RI�WKH�VWXGHQWV�DQVZHUHG�
WKHP�FRUUHFWO\� IRU�7DEOH���TXHVWLRQV��+RZHYHU�� IRU� WDEOH���TXHVWLRQV������� UHVSRQVH� IURP�
H[SHULPHQWDO� JURXS� DQG� RQO\� ���� UHVSRQVH� IURP� WKH� FRQWURO� JURXS�� 7KLV� LV� GXH� WR� WKH�
LQVWUXFWLRQDO�GHOLYHU\�GLIIHUHQFH��7HDFKLQJ�WKH�FRQFHSW�RI�VWDFN�XVLQJ�SDVVLYH�OHFWXUHV�WDNHV�
OHVV� WLPH� LQ� FRPSDULVRQ�� +RZHYHU�� GHOLYHULQJ� WKH� FRQWHQW� WKURXJK� VXFK� LQTXLU\� ZRUNVKHHW�
PDNHV�WKHP�SD\�DWWHQWLRQ�DOVR�WR�RWKHU�GHWDLOV��%HIRUH�WKH\�OHDUQ�LQVWUXFWLRQV�OLNH�PRY��PYL�HWF�
DQG�WKHQ�IRUJHW��%XW�KHUH�WKH�OHDUQLQJ�LV�FDUULHG�IRUZDUG�LQ�WKH�SURFHVV�RI�XQGHUVWDQGLQJ�WKH�
VWDFN�FRQFHSW�DQG� WKH� UHSHWLWLRQ� LQ� OHDUQLQJ� OHDGV� WR� LPSURYHG� UHWHQWLRQ�RI� WKH�NQRZOHGJH��
+RZHYHU��LQ�WHDFKHU�OHG�GHOLYHU\�LW�LV�QRW�VR��DV�WKH\�JUDE�RQO\�WKH�FRPSUHKHQVLRQ�L�H���VWDFN�
LQFUHDVHV�RU�GHFUHDVHV�E\���RU���E\WH��7KLV�KHOSV�WKH�VWXGHQWV�WR�H[WHQG�WKHLU�WKLQNLQJ�IURP�
WKH�FRQFUHWH�DQG�IDFWXDO�WR�WKH�DQDO\WLFDO��
�

7DEOH���(YDOXDWLRQ�5HVXOWV�
�

6�1R� ,WHP�

([SHULPHQWDO��
WUHDWPHQW�JURXS� &RQWURO�JURXS�

,Q�
QXPEHUV�

,Q�
SHUFHQWDJH�

,Q�
1XPEHUV�

,Q�
SHUFHQWDJH�

�� 1R� RI� VWXGHQWV� DQVZHUHG�
TXHVWLRQV�LQ�7DEOH���

��� ��� ��� ���

�� 1R� RI� VWXGHQWV� DQVZHUHG�
TXHVWLRQV� DQVZHUHG� ERWK� LQ�
7DEOH� �� DQG� 7DEOH� �� H[FHSW�
TXHVWLRQ�QXPEHU���

��� ��� ��� ���

�� 1R�RI�VWXGHQWV�DQVZHUHG�DOO� WKH�
TXHVWLRQV�LQ�WDEOH���DQG�WDEOH���

��� ��� �� ���

�� 1R�RI�VWXGHQWV�MXVW�RSHUDWHG�QRW�
RSHUDWHG�WKH�-XELQ�6LP��

�� ��� �� ���

�
8QOHVV�WKH\�WKLQN��WKH\�FRXOG�QRW�FRQVWUXFW�WKH�FRQFHSW��,W�FDQ�EH�VHHQ�IURP�WKH�7DEOH���UHVXOWV�
LQ�URZ���WKDW��ZKLOH������RI�WKH�VWXGHQWV�IURP�H[SHULPHQWDO�JURXS��,%/��ZHUH�DEOH�WR�FRQVWUXFW�
WKH�NQRZOHGJH�DERXW�VWDFN�SRLQWHUV��RQO\������RI�WKH�VWXGHQWV�IURP�WKH�FRQWURO�JURXS�FRXOG�GR�
WKH�VDPH��7KH�LQTXLU\�ZRUNVKHHW�EOHQGHG�ZLWK�WHFKQRORJ\�SDYHG�WKH�ZD\�IRU�WKH�H[SHULPHQWDO�
JURXS�WR�FRQVWUXFW�WKH�FRQFHSW�WKHPVHOYHV��7KLV�DELOLW\�RI�VHOI�FRQVWUXFWLQJ�WKH�NQRZOHGJH�LV�
RQH�RI� WKH�SUHUHTXLVLWHV� IRU�PDNLQJ�RQHVHOI�GHSHQGDEOH�H[SHUWLVH��1RW�RQO\� WKDW��EXW� LW�DOVR�

�
���
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WHDFKHV�WKH�W\SHV�RI�SURJUDPPLQJ�PLVWDNHV�DQG�KHQFH�WKH�FRQVHTXHQFHV��6WXGHQWV�VHOI�WULDO�
LQ�FKDQJLQJ�WKH�RUGHU�RI�386+�DQG�323�DQG�KHQFH�WKH�DQVZHU�WR�WKH��WK�TXHVWLRQ�LQ�7DEOH���
DGGUHVVHV�VXFK�PLVWDNHV���:KHQ�WKH�VDPH�FRQFHSW�ZDV�WDXJKW�IRU�WKH�PLFURFRQWUROOHU�������
VWXGHQWV�LPPHGLDWHO\�FDSWXUHG�DQG�FRXOG�VROYH�PDQ\�SUREOHPV�JLYHQ�LQ�WKH�FODVV��7KXV��WKH�
GHVLJQHG�DFWLYLW\�DYRLGV�VWXGHQW¶V�PHQWDOLW\�RI�XQGHUVWDQGLQJ�WKH�FRQFHSW�RQO\�ZLWK�ZRUGV�DQG�
VHQWHQFHV�DQG� OLPLWLQJ� WKH�FRQFHSW�RQO\� WR� WKH�VSHFLILF� ILHOG�� ,I�FRQFHSW�FRQVWUXFWLRQ�FRPHV�
WKURXJK� WKHLU� RZQ� VHOI�� WKURXJK� VXFK� OHDUQLQJ�� VWXGHQWV� ZLOO� UHDOL]H� WKH� LPSRUWDQFH� RI� WKH�
FRQFHSW�WKH\�OHDUQW��OLNH�VWDFN�LQ�WKLV�UHVHDUFK��DQG�ZLOO�EH�DEOH�WR�DSSO\�WR�RWKHU�DSSOLFDWLRQV��
OLNH� HPEHGGHG� V\VWHP� SURMHFW� LPSOHPHQWDWLRQ�� 7KH� UHWHQWLRQ� RI� WKH� NQRZOHGJH� WR� DSSO\�
ZKHQHYHU�QHHGHG�FDQ�EH�UHODWHG�WR�ORQJ�WLPH�PHPRU\��
�
(YDOXDWLRQ�RI�WKH�VWXGHQW¶V�ZRUNVKHHW�VKRZHG�WKDW�WKHUH�ZHUH�WKUHH�NLQGV�RI�OHDUQHUV��7KRXJK�
WKH� TXHVWLRQV� KDG� RQH� FOHDU� DQVZHU� VRPH�GLG�ZURQJ� EHFDXVH� WKH\�ZHUH� QRW� NQRZLQJ� WKH�
RSHUDWLRQ�RI�WKH�WRRO�VLQFHUHO\��7KH\�ODFNHG�LQWHUHVW�DQG�KHQFH�QR�PRWLYDWLRQ�WR�OHDUQ��6XFK�
NLQG�RI� OHDUQHUV�QHHG�FRXQVHOOLQJ� IRU�PRWLYDWLRQ��7KH�QH[W�JURXS�DQVZHUHG�WKH�REVHUYDWRU\�
TXHVWLRQV�FOHDUO\��EXW�QRW�DEOH�WR�DQVZHU�WKH�OHDUQLQJ�RXWFRPH�TXHVWLRQV��7KH�UHDVRQ�LV�WKDW�
WKH� FRQFHSW� RI� NQRZOHGJH� FRQVWUXFWLRQ� WKURXJK� DSSURSULDWH� WKRXJKW� SURFHVV�� QHHGV� VRPH�
UHDVRQLQJ�DELOLW\�WR�FRQQHFW�WKH�GRWV�WR�JHW�WKH�UHVXOW��7KH�WKLUG�JURXS�GLG�ZHOO�LQ�DOO�UHVSHFW��
(YHQ�WKRXJK�WKH�VHFRQG�JURXS�GLG�QRW�DQVZHU�WKH�RXWFRPH�TXHVWLRQV��ODWWHU�WKH\�ZHUH�DEOH�WR�
JUDE� WKH�FRQFHSW�E\� UHSHDWHGO\�JLYLQJ�QHZ�SUREOHPV�RQ� WKH�VDPH�FRQWH[W�� L�H��� WKH\�FRXOG�
FRQYHUW�WKHLU�IDFWXDO�NQRZOHGJH�WR�DQDO\WLFDO�NQRZOHGJH�RYHU�WKH�SHULRG��2YHUDOO��WKH�UHIOHFWLRQ�
LV� LQ� H[SHULPHQWDO� JURXS�� ���� RI� WKH� VWXGHQWV� FRXOG� LGHQWLI\� WKH� RSHUDWLRQ� RI� VWDFN�� ZKLOH�
SURJUDPPLQJ�DQG�LWV�XVDJH��DQG�DQVZHUHG�DOO�WKH�LQTXLU\�TXHVWLRQV��URZ����HYDOXDWLRQ�UHVXOWV�
LQ� WDEOH����ZKDW� WKH\�REVHUYHG� LQ� WKH�VLPXODWRU�EXW�VRPH� IURP� WKH����� �URZ����HYDOXDWLRQ�
UHVXOWV�LQ�WDEOH����FRXOG�QRW�FRQVWUXFW�WKH�FRQFHSW�E\�OLQNLQJ�DOO�WRJHWKHU��WKRXJK�LQGLUHFW�OLQNLQJ�
TXHVWLRQV�ZHUH�DOVR�JLYHQ��7KH�UHPDLQLQJ������VWXGHQWV�FRXOG�QRW�HYHQ�RSHUDWH�WKH�VLPXODWRU�
HLWKHU�EHFDXVH� WKH\�GR�QRW�KDYH� LQWHUHVW��RU� WKH\�GLG�QRW�XQGHUVWDQG��7KHLU�DWWHQWLRQ� LQ� WKH�
FODVVHV�DQG�WKHLU�LQYROYHPHQW�VKRZHG�WKDW�WKH\�GLG�QRW�KDYH�LQWHUHVW�WR�OHDUQ��
�
+RZHYHU�� WKH� VXFFHVV� RI� LQTXLU\�EDVHG� LQVWUXFWLRQ� OLHV� KXJHO\� ZLWK� WHDFKHU¶V� SHUFHSWLRQ�
PRWLYDWLRQ�DQG�DERYH�DOO�FRPSHWHQF\�LQ�FUHDWLQJ�VXFK�TXHVWLRQV��+HQFH�WHDFKHUV�ZHUH�DVNHG�
WR�SUHSDUH�LQTXLU\�TXHVWLRQV�ZLWK�VDPH�VLPXODWRU�IRU�WHDFKLQJ�RWKHU�FRQFHSWV�OLNH�GLIIHUHQWLDWLQJ�
EHWZHHQ�UHWXUQ�IURP�LQWHUUXSW�DQG�UHWXUQ�IURP�VXEURXWLQH�������RI�WKH�\RXQJ�IDFXOW\�ZHUH�QRW�
DEOH�WR�GHVLJQ�WKH�FRGH�IUDJPHQW�IRU�WHDFKLQJ�WKLV�FRQFHSW��7KH\�NQHZ�WR�XVH�WKH�WHFKQRORJ\�
L�H���WKH�VLPXODWRU�KHUH�DQG�FDQ�VHDUFK�DQG�WHDFK�DQ�H[DPSOH�IRU�VXEURXWLQH�DQG�LQWHUUXSW��%XW�
FRXOG�QRW�DSSO\�WKHLU�NQRZOHGJH�LQ�GHVLJQLQJ�DQ�DSSURSULDWH�VPDOO�SLHFH�RI�FRGH�IRU�WHDFKLQJ�
WKH� VDPH��:KHQ� WKH� VDPH� VHW� RI� VWXGHQWV� ZHUH� LQYROYHG� WR� HYDOXDWH� EHJLQQLQJ� WHDFKHU¶V�
ZRUNVKHHW��PHDQLQJIXO�NQRZOHGJH�FRQVWUXFWLRQ�GLG�QRW�FRPH��7KLV�LV�EHFDXVH�WKH\�GLG�QRW�ILQG�
OLQNLQJ� TXHVWLRQV� WR� SURYLGH� PHDQLQJIXO� UHIOHFWLRQ� RU� NQRZOHGJH� FRQVWUXFWLRQ�� +HQFH� LW� LV�
FRQFOXGHG�WKDW��QRW�RQO\�FRPSHWHQF\�EXW�DOVR�D�VNLOO�VHW�RI�LQWHJUDWLQJ�WKH�WHFKQRORJ\�ZLWK�WKH�
FRQWHQW�LV�HVVHQWLDO�IRU�,%/��$OVR��WKH�VDPH�WRSLF�ZDV�GHOLYHUHG�ZLWKRXW�WKH�VLPXODWRU��EXW�ZLWK�
,%/�IUDPLQJ�RI�TXHVWLRQ�ZDV�GRQH�GLIIHUHQWO\���WKH�JHQHUDWLRQ�=�OHDUQHUV�GLG�QRW�ILQG�,W�TXLWH�
LQWHUHVWLQJ�DQG�IRFXVVHG�OHDUQLQJ�ZDV�QRW�SRVVLEOH��,W�ZDV�IRXQG�WKDW��RQO\�����RI�WKH�VWXGHQWV�
FRXOG�FRQQHFW� WKH�GRWV� WR�DUULYH�DW� WKH�VROXWLRQ�� �7KLV�JLYHV�FOHDU�HYLGHQFH� WKDW� OHDUQLQJ� LV�
PD[LPL]HG�ZKHQ�WHFKQRORJ\�LV�LQWHJUDWHG�ZLWK�,%/�
�
�
CONCLUSION 
�
7KLV�VWXG\�DWWHPSWHG�WR�HYDOXDWH�WKH�SUDFWLFDOLW\�RI�LQWHJUDWLQJ�WKH�WHFKQRORJ\�ZLWK�WKH�LQTXLU\�
OHDUQLQJ�� 7KH� VWXG\� UHVXOWV� VKRZ� WKDW�� ,%/� LPSURYHV� WKH� VNLOO� VHW� OLNH� DWWHQWLRQ� WR� GHWDLOV��
UHDVRQLQJ��DQG�PHPRU\�UHWHQWLRQ��+RZHYHU�� LW�FRPHV�ZLWK�WKH�FRVW� LQ�WKH�IRUP�RI�DGGLWLRQDO�
HIIRUW�E\�WKH�WHDFKHU�� L�H��� LW� LV�HIILFLHQW�RQO\�ZKHQ�SURSHU�FRQWHQW� LQ�WKH�IRUP�RI�TXHVWLRQV�LV�
LQWHJUDWHG� ZLWK� WHFKQRORJ\�� $QG� WKH� FRQWHQW� FUHDWLRQ� QHHGV� LQWHUHVW� DORQJ� ZLWK� WLPH� DQG�
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OHDUQLQJ�OHDGV�EHWWHU�OHDUQLQJ�WKDQ�ZLWKRXW�WHFKQRORJ\��
�
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