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ABSTRACT 
�
(QJLQHHULQJ� FXUULFXOD� LQ� KLJKHU� HGXFDWLRQ� VKRXOG� EH� DOLJQHG� ZLWK� WKH� FXUUHQW� DQG� IXWXUH�
UHTXLUHPHQWV�RI�WKH�LQGXVWU\�WR�HQVXUH�LQGXVWU\�UHDG\�JUDGXDWHV��,Q�WKH�8.�*29�+(�HGXFDWLRQ�
DQG� SURIHVVLRQDO� DFFUHGLWHG� ERGLHV�� LW� LV� UHTXLUHG� WR� HPEHG� JUDGXDWH� DWWULEXWHV� LQWR� WKH�
HQJLQHHULQJ� FXUULFXOXP�� $OWKRXJK� WKH� &',2�EDVHG� DSSURDFK� SURYLGHV� D� SODWIRUP� ZKHUH�
VWXGHQWV�FDQ�GHYHORS� WKHVH�VNLOOV�� WKHUH� LV�VWLOO� D�JDS�EHWZHHQ�VWXGHQWV¶� VNLOOV�DQG� LQGXVWU\�
FRPSDWLELOLW\� GXH� WR� D� ODFN� RI� LQWHUDFWLRQ� ZLWK� LQGXVWU\�� 2XU� VROXWLRQ� LV� WR� HPEHG� LQGXVWU\�
RXWVRXUFHG� &',2� SURMHFWV� LQ� PRGXOHV� DFURVV� WKH� HQJLQHHULQJ� FRXUVH� FXUULFXOXP�� 7KHVH�
PRGXOHV�SURYLGH�VWXGHQWV�QRW�RQO\�WKH�RSSRUWXQLW\�WR�GHYHORS�WKHLU�HQJLQHHULQJ�WHFKQLFDO�VNLOOV�
EXW�DOVR�WKHLU�HPSOR\DELOLW\�VNLOOV�IRU�DFWXDO�LQGXVWULDO�HQYLURQPHQW��
$W�RXU�XQLYHUVLW\��WKH�DFDGHPLF�WHDP�KDYH�DGRSWHG�D�UREXVW���VWDJH�DSSURDFK�LQ�FRQVXOWDWLRQ�
DQG�FROODERUDWLRQ�ZLWK�LQGXVWU\�WR�LGHQWLI\�DQG�LPSOHPHQW�LQGXVWU\�VRXUFHG�&',2�SURMHFWV�LQ�WKH�
FXUULFXOXP�� %DVHG� RQ� WKH� QDWXUH� DQG� FRPSOH[LW\� RI� WKH� SURMHFW�� WKH�&',2� SURMHFWV� FDQ� EH�
LQWHJUDWHG�LQWR�UHOHYDQW�PRGXOHV�DW�DSSURSULDWH�DFDGHPLF�OHYHOV��)RU�H[DPSOH��D�GHVLJQ�UHODWHG�
SURMHFW�FDQ�EH�LQWHJUDWHG�LQWR�WKH�ILUVW�\HDU�PRGXOH�ZKHUHDV�FRPSOH[�SURMHFWV�DUH�DOORFDWHG�WR�
ILQDO�\HDU� VWXGHQWV��7KH� ILQDO� REMHFWLYHV�RI� WKH�&',2�SURMHFWV� DUH�DOLJQHG�ZLWK� WKH� OHDUQLQJ�
RXWFRPHV�RI�WKH�FRUUHVSRQGLQJ�PRGXOHV�DQG�VKRXOG�EH�UHIOHFWHG�LQ�WKH�PRGXOH�DVVHVVPHQWV��
,Q�WKLV�SDSHU��WKH�DSSURDFK�DQG�RXWFRPH�RI�RQH�RI�RXU�LQGXVWULDO�&',2�SURMHFWV�RXWVRXUFHG�E\�
H;URLG��D�ELRPHGLFDO�FRPSDQ\�LQ�WKH�8.��KDYH�EHHQ�GHVFULEHG��'XULQJ�WKH�SHULRG��VWXGHQWV�
IROORZHG�WKH�IRXU�VWDJHV�RI�&',2�IUDPHZRUN��7KH�SHUIRUPDQFH�RI�WKH�VWXGHQWV�ZDV�VDWLVIDFWRU\�
DV�����RI�WKH�VWXGHQWV�SDVVHG�WKH�PRGXOH�RQ�WKHLU�ILUVW�DWWHPSW�DQG�WKH�DYHUDJH�PDUN�ZDV�
������ 7KH� IHHGEDFN� UHFHLYHG� IURP� H;URLG� SHUVRQQHO� DQG� VWXGHQWV� UHJDUGLQJ� WKH� SURMHFW�
H[HFXWLRQ� DQG� RXWFRPH� ZDV� RXWVWDQGLQJ�� 6WXGHQWV� KDYH� DOVR� GHYHORSHG� VHYHUDO� LQGXVWU\�
RULHQWHG�WHFKQLFDO�DQG�VRIW�VNLOOV�ZKLOH�H[HFXWLQJ�WKH�SURMHFWV��
�
�
KEYWORDS 
�
*UDGXDWH� HPSOR\DELOLW\� VNLOOV�� &',2� SURMHFW�� ,QGXVWU\�RULHQWHG� VNLOOV�� (QJLQHHULQJ� FXUULFXOD��
0RGXOH�PDSSLQJ�
�
�
INTRODUCTION 
 
6WXGHQWV�VKRXOG�EH�DGDSWLYH�LQ�WKLV�FRPSHWLWLYH�ZRUOG�WR�EHFRPH�LQGXVWU\�UHDG\�JUDGXDWHV�ZKR�
FDQ� HDVLO\� EOHQG� ZLWK� WKH� FXUUHQW� MRE� UROHV� RI� WKH� LQGXVWU\� DV� SURSRVHG� E\� SURIHVVLRQDO�
DFFUHGLWHG�ERGLHV��IRU�H[DPSOH�LQ�WKH�8.�,(7��,0HFK(��IRU�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV��7KH�
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WRS�WHQ�JUDGXDWH�HPSOR\DELOLW\�VNLOOV��$WNLQVRQ�	�%RQILHOG��������(QJLQHHULQJ�&RXQFLO��������
VRUWHG�E\� ODUJH��PHGLXP�DQG�VPDOO�HQWHUSULVHV�DUH�FRPPHUFLDO�DZDUHQHVV��FRPPXQLFDWLRQ��
WHDPZRUN�� QHJRWLDWLRQ� DQG� SHUVXDVLRQ�� SUREOHP�VROYLQJ�� OHDGHUVKLS�� RUJDQL]DWLRQ��
SHUVHYHUDQFH�DQG�PRWLYDWLRQ��DELOLW\�WR�ZRUN�XQGHU�SUHVVXUH�DQG�FRQILGHQFH��$UFKHU�	�'DYLVRQ��
������-REV���������7R�LQFRUSRUDWH�JUDGXDWH�HPSOR\DELOLW\�VNLOOV�LQ�WKH�HQJLQHHULQJ�FXUULFXOXP��
LQWHJUDWLRQ� RI� ERWK� WHFKQLFDO� VNLOOV� DQG� VRIW� HPSOR\DELOLW\� VNLOOV� DUH� QHFHVVDU\�� $IWHU�
LQYHVWLJDWLQJ� WKH� VHYHUDO� SHGDJRJLF� OHDUQLQJ� PHWKRGV�� WKH� &',2� DSSURDFK� �&UDZOH\��
0DOPTYLVW�� gVWOXQG�� %URGHXU�� 	� (GVWU|P�� ������ DSSHDUV� WR� EH� DQ� HIIHFWLYH� ZD\� IRU�
LPSOHPHQWLQJ� HPSOR\DELOLW\� VNLOOV� LQ� 67(0� DUHDV� DV� LW� LQFRUSRUDWHV� VHYHUDO� SHGDJRJLFDO�
DSSURDFKHV�WRJHWKHU��0DQQD��6���1RUWFOLIIH��	�6KHLNKROHVODPL��������VXFK�DV�SUREOHP�EDVHG�
OHDUQLQJ��6DYHU\���������SURMHFW�EDVHG�OHDUQLQJ��3HH�	�/HRQJ���������H[SHULPHQWDO�OHDUQLQJ�
�7LHQ�� 1DPDVLYD\DP�� 	� 3RQQLDK�� ������ HWF�� +RZHYHU�� WKHUH� LV� VWLOO� D� JDS� EHWZHHQ� WKH�
HQJLQHHULQJ�VNLOO�VHW�DQG�WKH�H[SHFWDWLRQV�RI�WKH�LQGXVWU\��5DGHUPDFKHU��:DOLD��	�.QXGVRQ��
������� ,I� VWXGHQWV� GR� QRW� KDYH� WKH� RSSRUWXQLW\� WR� LQWHUDFW� ZLWK� LQGXVWU\�� WKH\� ZRXOG� QRW�
XQGHUVWDQG�WKH�EXVLQHVV�SHUVSHFWLYHV��FRPPHUFLDO�YLDELOLW\�DQG�FULWLFDO�LQGXVWULDO�VWDQGDUGV�RI�
WKHLU�GHYHORSHG�SURMHFW��DQG�KRZ�WR�SUHVHQW�WKH�SURMHFW�LQ�IURQW�LQGXVWU\�SDQHO��7KH�LQWHJUDWLRQ�
RI�HPSOR\DELOLW\�VNLOOV�FDQ�EH�DFKLHYHG�WKURXJK�VHYHUDO�PHWKRGV��$UOHWW��/DPE��'DOHV��:LOOLV��	�
+XUGOH��������LQFOXGLQJ�WKH�XVH�RI�LQGXVWU\�UHODWHG�SUREOHPV�LQ�WHDFKLQJ�DQG�OHDUQLQJ��UHOHYDQW�
FDVH�VWXGLHV��PRGLI\LQJ�FXUULFXOD�ZLWK� WKH�FXUUHQW� LQGXVWU\� WUHQGV��DOORFDWLRQ�RI�SURIHVVLRQDO�
VNLOOV�EXLOGLQJ�FRXUVHV�LQ�WKH�FXUULFXOXP��ZRUNVKRSV�GHOLYHUHG�E\�LQGXVWU\�H[SHUWV�DQG�FDUHHU�
HQWHUSULVH�WHDP�DQG�FROODERUDWLRQ�ZLWK�LQGXVWU\���
�
$ORQJVLGH�WUDGLWLRQDO�DSSURDFKHV�VXFK�DV�SUREOHP�EDVHG�OHDUQLQJ��6DYHU\��������DQG�SURMHFW�
EDVHG�OHDUQLQJ��3HH�	�/HRQJ���������VHYHUDO�FXVWRPL]HG�DSSURDFKHV�KDYH�EHHQ�LQFRUSRUDWHG�
VXFK� DV� 3URMHFW� &HQWHUHG� &XUULFXOXP� �3&&�� GHYHORSHG� E\� WKH� 8QLYHUVLW\� RI� 4XHHQVODQG�
�&URVWKZDLWH��&DPHURQ��/DQW��	�/LWVWHU��������� LQGXVWU\�FROODERUDWHG�FDSVWRQH�SURMHFWV�DV�D�
FRPPXQLW\�RI�SUDFWLFH��&R3��PRGHO�GHYHORSHG�E\�8QLYHUVLW\�RI�/LYHUSRRO��7RSSLQJ�	�0XUSK\��
�������RSHQ�HQGHG�PDMRU�JURXS�EDVHG�GHVLJQ�SURMHFWV�E\�WKH�8QLYHUVLW\�RI�%RWVZDQD��0RDORVL��
2ODGLUDQ��	�8]LDN�� ������ DQG�:RUN�EDVHG� OHDUQLQJ�PRGHO�ZLWK� SDUWQHUVKLSV� FRQVLGHUHG�E\�
3ROLWHNQLN� 8QJNX� 2PDU�� 0DOD\VLD� �7XVHOLP�� 0XKDPPDG�� 	�0DL�� ������� +RZHYHU�� WKHUH� LV�
DOZD\V� D� ODFN� RI� GLUHFW� LQYROYHPHQW� RI� LQGXVWU\�� WKH� RSSRUWXQLW\� WR� ZRUN� XQGHU� UHDO�WLPH�
LQGXVWULDO�SUREOHPV�DQG�FXVWRPL]DWLRQ�RI�&',2�SURMHFWV�IRU�VSHFLILF�OHYHOV�RI�VWXGHQWV���
�
7R� LQWHJUDWH� HQJLQHHULQJ� VNLOO� VHWV� DV� SHU� WKH� LQGXVWU\� H[SHFWDWLRQV�� ZH� DGDSWHG� LQGXVWU\�
RXWVRXUFHG�&',2�SURMHFWV�WKURXJK�FROODERUDWLRQ�ZLWK�LQGXVWU\�SDUWQHUV��7KH�&',2�IUDPHZRUN�
HPSKDVL]HV� WKH� LQWHJUDWLRQ� RI� HQJLQHHULQJ� WKHRU\� DQG� SUDFWLFH�� DQG� LQGXVWU\�RXWVRXUFHG�
SURMHFWV�SURYLGH�VWXGHQWV�ZLWK�WKH�RSSRUWXQLW\�WR�DSSO\�WKHLU WHFKQLFDO�DQG�HPSOR\DELOLW\�VNLOOV�
DQG�NQRZOHGJH�LQ�UHDO�ZRUOG�VHWWLQJV�VXFK�DV�SUREOHP�VROYLQJ��FULWLFDO�WKLQNLQJ��FRPPXQLFDWLRQ��
WHDPZRUN�HWF��$UFKHU�	�'DYLVRQ���������7KHVH�VNLOOV�DUH�KLJKO\�VRXJKW�DIWHU�E\�HPSOR\HUV�DQG�
DUH�HVVHQWLDO�IRU�JUDGXDWHV�WR�EH�VXFFHVVIXO�LQ�WKHLU�FDUHHUV��%HVLGHV��LQGXVWU\�SDUWQHUV�FDQ�
SURYLGH� YDOXDEOH� LQSXW� RQ� WKH� W\SHV� RI� VNLOOV� WKDW� JUDGXDWHV� QHHG� WR� EH� VXFFHVVIXO� LQ� WKHLU�
FDUHHUV�DQG�FDQ�DVVLVW�LQ�WKH�GHVLJQ�RI�SURMHFWV�WKDW�LQFRUSRUDWH�WKHVH�VNLOOV��&ROODERUDWLRQ�ZLWK�
LQGXVWU\�SDUWQHUV�FDQ�DOVR�SURYLGH�VWXGHQWV�ZLWK�YDOXDEOH�QHWZRUNLQJ�RSSRUWXQLWLHV�DQG�FDQ�
LQFUHDVH� WKH� FKDQFHV� RI� VWXGHQWV� EHLQJ� HPSOR\HG� E\� WKH� FROODERUDWLQJ� FRPSDQ\� DIWHU�
JUDGXDWLRQ��)UHLWDV��0DUTXHV��	�H�6LOYD��(YDQGR�0LUUD�GH�3DXOD���������([LVWLQJ�UHVHDUFK�RQ�
WKH�LQWHJUDWLRQ�RI�JUDGXDWH�HPSOR\DELOLW\�VNLOOV�WKURXJK�LQGXVWU\�FROODERUDWHG�VWXGHQW�SURMHFWV�
KDV�WR�EH�HIIHFWLYH�LQ�SUHSDULQJ�HQJLQHHULQJ�JUDGXDWHV�IRU�VXFFHVVIXO�FDUHHUV��3RGROVNL\�HW�DO���
�������$�FDVH�VWXG\�KDV�KLJKOLJKWHG�WKH�LPSRUWDQFH�RI�FDUHIXO�FXUULFXODU�GHVLJQ�LQ�LQWHJUDWLQJ�
HPSOR\DELOLW\� VNLOOV� WKURXJK� FOLHQW�VSRQVRUHG� VWXGHQW� SURMHFWV� �%RYH� 	� 'DYLHV�� ������� 7R�
LQWHJUDWH�WKH�EHQHILWV�RI� WKH�&',2�PHWKRG�DQG� LQGXVWU\�H[SHUWLVH��ZH�FROODERUDWH�ZLWK� ORFDO�
VPDOO�DQG�PHGLXP�VL]HG�HQWHUSULVHV� LQ� WKH�GHVLJQ�DQG� LPSOHPHQWDWLRQ�RI�VWXGHQW�OHG�&',2�
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SURMHFWV�� 7R� H[HFXWH� WKH� SURFHVV� HIILFLHQWO\�� D� QRYHO� DQG� FDUHIXOO\� GHVLJQHG� DSSURDFK� LV�
FRQVLGHUHG�VR�WKDW�JUDGXDWHV�ZKR�ZLOO�SDUWLFLSDWH�LQ�LQGXVWU\�RXWVRXUFHG�&',2�SURMHFWV�WHQG�WR�
KDYH�EHWWHU�HPSOR\PHQW�RXWFRPHV��$�FDVH�VWXG\�LV�GLVFXVVHG�EDVHG�RQ�WKH�DERYH�DSSURDFK�
ZKLFK�LV�DOVR�SURYHG�WR�EH�HIIHFWLYH�DQG�LPSDFWIXO�LQ�RXU�FXUULFXOD��
�
�
METHODOLOGY 
�
,Q�FRQVXOWDWLRQ�DQG�FROODERUDWLRQ�ZLWK�WKH�LQGXVWU\��D�UREXVW���VWDJH�DSSURDFK��&$0,,5,�PRGHO��
LV� DGRSWHG� WR� LPSOHPHQW� LQGXVWU\�VRXUFHG�&',2� SURMHFWV� LQ� WKH� FXUULFXOXP� �)LJXUH� ���� 7KH�
SURFHVV�FRQVLVWV�RI�WKH�FROOHFWLRQ�RI�WKH�&',2�SURMHFWV��DQDO\VLV�RI�WKH�GHSWK�DQG�OHYHO�RI�WKH�
SURMHFWV��PDSSLQJ�WKH�SURMHFW�REMHFWLYHV�ZLWK�WKH�PRGXOH�OHDUQLQJ�RXWFRPHV��LQWHJUDWLRQ�RI�WKH�
&',2�SURMHFWV�ZLWK�VSHFLILF�PRGXOHV��LPSOHPHQWDWLRQ�RI�WKH�IRXU�VWHSV�RI�WKH�&',2�IUDPHZRUN��
UHIOHFWLRQ�RQ�WKH�LPSDFW�RI�WKH�SURMHFW�RXWFRPHV��IXUWKHU�LPSURYHPHQW�RI�WKH�RYHUDOO�SURFHVV��

�
�

)LJXUH������6WDJH�DSSURDFK��&$0,,5,�PRGHO��
�
)LUVW�RI�DOO��ZH�LGHQWLI\�WKH�IHDVLEOH�SUREOHPV�IURP�WKH�ORFDO�LQGXVWULHV�WKURXJK�LQGXVWULDO�YLVLWV��
FRQVXOWLQJ�ZLWK� LQGXVWU\� FRQWDFWV�� WKH� XQLYHUVLW\¶V� LQGXVWU\� OLDLVRQ� RIILFHU� RU� WKH� FDUHHU� DQG�
HQWHUSULVH�WHDP���

�
)LJXUH����,PSOHPHQWDWLRQ�VWUDWHJ\�RI�&',2�SURMHFW�

�
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2QO\�WKRVH�LQGXVWULDO�SUREOHPV�DUH�XVXDOO\�FRQVLGHUHG�LI�FDQ�EH�VROYHG�DW�WKH�VWXGHQW�OHYHO��QR�
VXFK�UHVHDUFK�LQWHQVLYH�SURMHFWV�DUH�QRW�FRQVLGHUHG�IRU�&',2�SURMHFWV��$IWHU�WKDW��WKRVH�FXUUHQW�
LQGXVWULDO�SUREOHPV�DUH�WUDQVIRUPHG�LQWR�SRWHQWLDO�&',2�SURMHFWV�LQ�FROODERUDWLRQ�ZLWK�UHOHYDQW�
LQGXVWU\�SDUWQHUV��7KH�SURMHFW� WUDQVIRUPDWLRQ�SURFHVV� LV�GHVLJQHG�E\�NHHSLQJ� WKH�VWXGHQWV
�
PLQGVHW� DQG� WKHLU� VNLOOVHW� LQ�PLQG� VR� WKDW� WKRVH�SURMHFWV� FDQ�EH�DFKLHYHG� LQ� WKH� DFDGHPLF�
HQYLURQPHQW�DQG�WKH�SURMHFW
V�RXWFRPH�VKRXOG�PHHW�WKH�UHTXLUHG�REMHFWLYHV�RI�LQGXVWU\�H[SHUWV�
�)LJXUH�����%DVHG�RQ�WKH�QDWXUH�DQG�FRPSOH[LW\�RI�WKH�SURMHFWV��WKRVH�SURMHFWV�DUH�LQWHJUDWHG�
LQWR�UHOHYDQW�PRGXOHV�DQG�DOORFDWHG�WR�DSSURSULDWH�DFDGHPLF�OHYHOV���
�
)RU� H[DPSOH�� DQ� LQYHVWLJDWLRQ�EDVHG� UHVHDUFK� VWXG\� RU� FRQFHSWXDO�PRGHO�EDVHG� SURMHFW� LV�
DOORFDWHG� IRU� IRXQGDWLRQ� \HDU� HQJLQHHULQJ� VWXGHQWV�� D� EDVLF� GHVLJQ�UHODWHG� SURMHFW� ZLWK� D�
ZRUNLQJ�SURWRW\SH�FDQ�EH�LQWHJUDWHG�LQWR�WKH�ILUVW�\HDU�GHVLJQ�PRGXOH��D�ZRUNLQJ�SURWRW\SH�ZLWK�
D�EDVLF�H[SHULPHQWDO�VWXG\�FDQ�EH�LQWHJUDWHG�ZLWK�VHFRQG�\HDU�PRGXOH�ZKHUHDV�KLJK�WHFK�DQG�
FRPSOH[�SURMHFWV�ZKHUH�FRPPHUFLDO�SHUVSHFWLYH�LV�H[SORUHG��KHQFH�ZRXOG�EH�DOORFDWHG�WR�ILQDO�
\HDU� VWXGHQWV�� 7KH�SURFHVV� RI� LQWHJUDWLRQ� LV� FDUULHG� RXW� YHU\� FDXWLRXVO\� EHFDXVH� WKHUH� DUH�
VHYHUDO�PDMRU�IDFWRUV�LQYROYHG�LQ�LW�VXFK�DV�VWXGHQWV
�VNLOOVHW�DQG�OHYHOV��WXWRU¶V�DQG�WHFKQLFLDQV
�
H[SHUWLVH��PRGXOH� OHDUQLQJ�RXWFRPHV��SURMHFW�REMHFWLYHV�� OHDUQLQJ�HQYLURQPHQW��DVVHVVPHQW�
VWUDWHJ\�� LQGXVWU\� H[SHFWDWLRQV�� 4XDOLW\� DQG� 365%� VWDQGDUGV�� GXUDWLRQ� RI� WKH� SURMHFW� DQG�
UHVRXUFHV��)LJXUH�����,W�LV�LPSRUWDQW�WR�PDS�WKRVH�UHJXODWLQJ�IDFWRUV�ZLWK�PRGXOH�GHVFULSWRUV�
DQG�&',2�SURMHFW�REMHFWLYHV�VR� WKDW�VSHFLILF�&',2�SURMHFWV�FDQ�EH�DOORFDWHG�WR�DSSURSULDWH�
PRGXOHV��6WXGHQWV
�VNLOO�VHWV�RI�VSHFLILF�OHYHOV�VKRXOG�DOLJQ�ZLWK�WKH�SURMHFW
V�FRPSOH[LW\�VR�WKDW�
LW�ZLOO�EH�DFKLHYDEOH�ZLWKLQ�WKH�WLPHOLQH�ZLWK�DGHTXDWH�UHVRXUFHV��XVXDOO\�ZLWKLQ�D�VHPHVWHU��
6RPHWLPHV�RQH�&',2�SURMHFW�LV�VSUHDG�DFURVV�WZR�VHPHVWHUV�EDVHG�RQ�WKH�PRGXOH�GHVFULSWRU��
$OVR�� WKH�SURMHFW�VKRXOG�EH�FRPSOHWHG�E\�D�JURXS�RI�VWXGHQWV�UDWKHU�WKDQ�LQGLYLGXDOV�ZKHUH�
HDFK�WHDP�PHPEHU�ZLOO�FRQWULEXWH��H[FKDQJH�WKHLU�LGHDV�DQG�VXSSRUW�WR�DFKLHYH�WKH�ILQDO�JRDO��
7KH�H[SHUWLVH�RI�DVVRFLDWHG�PRGXOH�WXWRUV�DQG�WHFKQLFLDQV�SOD\V�D�PDMRU�UROH�LQ�H[HFXWLQJ�WKH�
SURMHFW��IRU�H[DPSOH��LI�WKH�WXWRUV�FDQQRW�SURYLGH�HQRXJK�WHFKQLFDO�DQG�SURIHVVLRQDO�VXSSRUW��LW�
ZRXOG�QRW�EH�EHQHILFLDO�IRU�VWXGHQWV�WR�FRPSOHWH�WKH�SURMHFW�HIILFLHQWO\��

�
)LJXUH����0DSSLQJ�&',2�SURMHFWV�LQWR�D�PRGXOH�

�
$ORQJVLGH�WKLV��LW�ZRXOG�DOVR�QHHG�VXSSRUW�IURP�RWKHU�FR�WXWRUV�LQ�FDVH�RI�PRUH�VWXGHQWV��7R�
PDLQWDLQ�WKH�TXDOLW\�RI�OHDUQLQJ�DQG�WHDFKLQJ��ZH�QHHG�WR�NHHS�WKH�VWDII�DQG�VWXGHQW�UDWLR������
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DW�&&&8��KHQFH�WKHUH�ZLOO�EH�PRUH�WXWRUV�DQG�WHFKQLFLDQV�LQ�WKH�FODVVURRP�IRU�VXSSRUWLQJ�D�
ODUJH�QXPEHU�RI�VWXGHQWV��7KH�PRGXOH� OHDUQLQJ�RXWFRPHV�DQG�SURMHFW�REMHFWLYHV�VKRXOG�EH�
FRKHUHQW��)RU�LQWHJUDWLRQ�SXUSRVHV��WKH�PRGXOHV
�OHDUQLQJ�RXWFRPHV�DUH�DQDO\VHG�LQ�DGYDQFH�
DQG�RQO\�WKRVH�&',2�SURMHFWV�DUH�FRQVLGHUHG�D�SDUW�RI�WKH�FRXUVH�LI�WKHLU�REMHFWLYHV�KHOS�WR�
VDWLVI\�WKH�PRGXOH�OHDUQLQJ�RXWFRPHV��7KHUH�DUH�VRPH�H[SHFWHG�RXWFRPHV�IURP�WKH�SURMHFWV�
DV� VXJJHVWHG� E\� LQGXVWU\� H[SHUWV�� KHQFH� WKRVH� H[SHFWDWLRQV� DUH� XVXDOO\� FRQYH\HG� WR� WKH�
VWXGHQWV�DV�WKHLU�SURMHFW�REMHFWLYHV��7KH�OHDUQLQJ�RXWFRPHV�RI�WKH�VSHFLILF�PRGXOHV�DQG�WKH�
REMHFWLYHV�RI�WKH�&',2�SURMHFWV�DUH�FOHDUO\�GHILQHG�WR�VWXGHQWV�ZLWK�D�FOHDU�IRFXV�ZLWK�WKH�DLP�
WR�SUHYHQW�SURMHFW�FUHHS��KRZHYHU�WKH�NH\�WR�SUHYHQW�WKH�ODWWHU�LV�JRRG�DFDGHPLF�VXSSRUW�DQG�
WHDP�PDQDJHPHQW���$QVORZ�	�0DXUHU���������7KHUHIRUH��WKH�VWXGHQWV�ZHUH�JXLGHG��PDQDJHG�
DQG�DVVHVVHG�E\�DFDGHPLF�DQG�LQGXVWU\�H[SHUWV��,W�LV�WKH�UHVSRQVLELOLW\�RI�WKH�PRGXOH�OHDGHU�
WR�GHVLJQ� WKH� OHDUQLQJ�HQYLURQPHQW� IRU�H[HFXWLQJ� WKH�&',2�SURMHFW�HIIHFWLYHO\��7KH� OHDUQLQJ�
VHVVLRQV� DUH� GLYLGHG� LQWR� WZR� VHFWLRQV�� OHFWXUHV� �WHFKQLFDO� DQG� SURIHVVLRQDO�� DQG� SUDFWLFDO�
VHVVLRQV��7HFKQLFDO�NQRZOHGJH�DQG�SURIHVVLRQDO�VNLOOV�DUH�GHOLYHUHG�E\�PRGXOH�WXWRUV�WKURXJK�
OHFWXUH�VHVVLRQV�ZKLFK�DUH�EHQHILFLDO� IRU�GHVLJQLQJ� WKHLU�SURMHFWV�DQG�H[HFXWLQJ� WKH�SURMHFW�
ZKHUHDV�SUDFWLFDO�VHVVLRQV�DUH�GHGLFDWHG�WR�GHYHORS�WKH�ILQDO�SURGXFW��2XU�WHFKQLFLDQV�XVXDOO\�
KHOS�WKH�VWXGHQWV�ZLWK�WHFKQLFDO�VXSSRUW�DQG�UHVRXUFHV��7KH�OHDUQLQJ�VHVVLRQV�DUH�DUUDQJHG�
ORJLFDOO\�WR�IDFLOLWDWH�WKH�IRXU�VWDJHV�RI�&',2��)LJXUH�����IRU�H[DPSOH��LQ�WKH�ILUVW�WZR�ZHHNV��
DFWLYH�OHDUQLQJ�VHVVLRQ�URRPV�DUH�VFKHGXOHG�LQ�WKH�WLPHWDEOH�VR�WKDW�VWXGHQWV�FDQ�FRPSOHWH�
WKH�FRQFHLYH�SDUW�RI�WKH�&',2�SURFHVV�WKURXJK�OLWHUDWXUH�VXUYH\�DQG�EUDLQVWRUPLQJ�VHVVLRQV�LQ�
D�JURXS��IRU�WKH�QH[W�WKUHH�ZHHNV��WKH�,7�URRPV�DUH�ERRNHG�ZKHUH�VWXGHQWV�FDQ�GHVLJQ�WKH��'�
PRGHO�DQG�HOHFWURQLFV�GHVLJQ�LQ�VLPXODWLRQ�SODWIRUP�XVLQJ�VHYHUDO�VRIWZDUH��LQ�WKH�QH[W�WKUHH�
ZHHNV��HOHFWURPHFKDQLFDO�ODE���'�SULQWHU�DQG�PHFKDQLFDO�ZRUNVKRSV�DUH�RSHQ�IRU�VWXGHQWV�WR�
LPSOHPHQW�WKH�SURMHFW�E\�GHYHORSLQJ�WKH�SURWRW\SHV�DQG�HOHFWURQLFV�KDUGZDUH�FLUFXLW��LQ�WKH�ODVW�
WZR�ZHHNV��WKH�PDNHUVSDFH�DQG�PHFKDQLFDO�WHVWLQJ�ODEV�DUH�XVHG�E\�WKH�VWXGHQWV�VR�WKDW�WKH\�
FDQ� RSHUDWH� WKURXJK� H[SHULPHQWDO� VWXG\� IRU� IXUWKHU� LPSURYHPHQWV�� $OO� WKHVH� VHVVLRQV� DUH�
VXSSRUWHG�E\�PRGXOH�WXWRUV�DQG�WHFKQLFLDQV�IRU�WHFKQLFDO�RU�SURIHVVLRQDO�JXLGDQFH���
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INTEGRATION OF GRADUATE EMPLOYABILITY SKILLS 
�
6WXGHQWV�ZLOO�OHDUQ�VHYHUDO�WHFKQLFDO�DQG�SURIHVVLRQDO�VNLOOV�ZKLOH�SXUVXLQJ�WKH�&',2�VWDJHV��
IRU�H[DPSOH��WKH\�FDQ�HQKDQFH�WKHLU�FULWLFDO�OHDUQLQJ�VNLOOV�GXULQJ�WKH�&RQFHLYH�VWDJH��SUREOHP�
VROYLQJ�VNLOOV�GXULQJ�WKH�'HVLJQ�VWDJH��DQG�KDQGV�RQ�VNLOOV�GXULQJ�WKH�,PSOHPHQW�DQG�2SHUDWH�
VWDJH��7R�DGDSW�WR�WKH�FXUUHQW�+(,�HQJLQHHULQJ�IUDPHZRUN��WKH�FRXUVH�OHDUQLQJ�RXWFRPHV�DUH�
YDOLGDWHG�EDVHG�RQ�(QJLQHHULQJ�&RXQFLO�$+(3�����VWDQGDUGV��(QJLQHHULQJ�&RXQFLO���������7KH�
WHFKQLFDO�DQG�SURIHVVLRQDO�VNLOOV�OHDUQW�GXULQJ�WKH�&',2�SURMHFWV�FDQ�EH�PDSSHG�DV�IXOOLQJ�WKH�
JUDGXDWH� HPSOR\DELOLW\� VNLOOVHW� DV� SHU� WKH�365%� VWDQGDUGV�� DQG� WKH� SURMHFW� H[HFXWLRQ� DQG�
RXWFRPHV�DUH�DOLJQHG�ZLWK�WKH�XQLYHUVLW\¶V�TXDOLW\�IUDPHZRUN��,W�LV�QHFHVVDU\�WR�PDLQWDLQ�WKH�
PRGXOH�FUHGLW��DVVHVVPHQW�SROLF\��PRGXOH�OHDUQLQJ�RXWFRPHV��FRXUVH�FRQWHQWV��DQG�FRQWUDFW�
KRXUV�IRU�HDFK�PRGXOH��KHQFH�WKH�SURMHFW�REMHFWLYHV�DUH�QLFHO\�ILWWHG�LQWR�WKH�PRGXOH�ZLWKRXW�
RYHUEXUGHQLQJ�WKH�VWXGHQWV��7KH�UHTXLUHG�UHVRXUFHV�IRU�WKH�&',2�SURMHFW�DUH�XVXDOO\�DOORFDWHG�
IURP�WKH�GHSDUWPHQWDO�EXGJHW��VRPHWKLQJ�D�IHZ�VSHFLILF�LWHPV�DUH�RXWVRXUFHG�IURP�WKH�LQGXVWU\�
IRU�H[SHULPHQWDO�SXUSRVHV��0DLQWDLQLQJ�DIIRUGDELOLW\�LV�DOZD\V�D�FKDOOHQJH�IRU�&',2�SURMHFWV��
KHQFH�ZH�DOZD\V�WU\�WR�NHHS�WKH�RYHUDOO�EXGJHW�ZLWKLQ�D�OLPLW�VR�WKDW�LW�LV�IHDVLEOH�WR�ILQDQFH��
7KH�VWXGHQWV�XVXDOO\�VXEPLW�WKH�OLVW�RI�UHVRXUFHV��ZLWK�WKHLU�VSHFLILFDWLRQV��FRVW�DQG�OLQNV�WR�WKH�
PRGXOH� OHDGHU�� 7KH� OLVW� LV� UHYLHZHG� E\� WKH� PRGXOH� WXWRUV� DQG� WHFKQLFLDQV�� ,W� LV� RXU�
UHFRPPHQGDWLRQ�WR�DOORFDWH�LQ�KRXVH�UHVRXUFHV�IRU�WKH�&',2�SURMHFWV��RWKHUZLVH�SXUFKDVHG�LI�
UHTXLUHG�� 0RVW� RI� WKH� WLPH�� VWXGHQWV� HQG� XS� EXLOGLQJ� D� ZRUNLQJ� SURWRW\SH� WR� SURYLGH� WKH�
FRQFHSWXDO�PRGHO�UDWKHU�WKDQ�WKH�DFWXDO�FRPPHUFLDO�SURGXFW�GXH�WR�WKH�UHVWULFWLRQ�RI�EXGJHW�
DQG�SUHYHQW�SURMHFW�FUHHS�DV�NHHSV�WLJKW�IRFXV��KRZHYHU��LW�VWLOO�DOORZV�VWXGHQWV�WR�GHYHORS�DOO�
WKHVH�JUDGXDWH�VNLOOV�VHW�ZKLOH�GHYHORSLQJ�WKH�SURGXFW��
�
&ULWLFDO�WKLQNLQJ�LV�HPEHGGHG�LQWR�WKH�SURFHVV�E\�SURPRWLQJ�VWXGHQW�OHG�DQG�WXWRU�JXLGHG�&',2�
SURMHFWV�� 6WDUWLQJ� IURP� WKH� FRQFHSWXDO�PRGHO�� IHDVLEOH� VROXWLRQV� WR� WKH� ILQDO� SURWRW\SHV� DUH�
GHOLYHUHG�E\�WKH�VWXGHQWV�ZKHUHDV�WXWRUV�DQG�WHFKQLFLDQV�SURYLGH�NQRZOHGJH��WHFKQLFDO�DQG�
SURIHVVLRQDO�VXSSRUW�ZKHQHYHU�UHTXLUHG��+HQFH�LW�LV�SRVVLEOH�WR�HQKDQFH�WKH�FULWLFDO�WKLQNLQJ�
DQG�LQQRYDWLYH�PLQGVHW�RI�VWXGHQWV��*URXS�ZRUN�DQG�WHDP�VSLULW�DUH�DOZD\V�QXUWXUHG�WKURXJK�
&',2�SURMHFWV��7R�UHPRYH�WKLV�FRQIOLFW�RI�HQJDJHPHQW�DQG�WR�DOORZ�HYHU\�JURXS�PHPEHU�WR�
SDUWLFLSDWH�DFWLYHO\��WKH�RYHUDOO�WDVN�RI�D�SURMHFW�LV�DOORFDWHG�DPRQJ�WKH�JURXS�PHPEHUV�ZLWK�
VXE�WDVNV�DQG�HDFK�PHPEHU� LV�DVVLJQHG�WR�IXOILO� WKH�UHVSRQVLELOLW\�RI�WKH�VSHFLILF�SDUW�RI�WKH�
SURMHFW�� $OO� VWXGHQWV� DUH� UHFRPPHQGHG� WR� FUHDWH� D� VKDUHG� IROGHU� WR� VKDUH� WKHLU� LQGLYLGXDO�
SURJUHVV�ZLWK�RWKHU�WHDP�PHPEHUV��7KH�DGYDQWDJH�RI�VXFK�DQ�DSSURDFK�LV�WR�HQVXUH�WKH�WHDP�
ZRUNLQJ�LV�LQFOXVLYH�DV�LW�SURYLGHV�HDFK�VWXGHQW�ZLWK�WKH�RSSRUWXQLW\�WR�GHYHORS�WKHLU�WHFKQLFDO�
DQG�HPSOR\DELOLW\�VNLOOV��'HVSLWH�WKH�LQGLYLGXDO�WDVNV�LQ�D�JURXS��VWXGHQWV�DUH�VWLOO�HQFRXUDJHG�
WR�VXSSRUW�RQH�DQRWKHU�VHHGLQJ� WHDPZRUN�VNLOOV��%HVLGHV��D�FHUWDLQ�SHUFHQWDJH�RI� WKH� ILQDO�
DVVHVVPHQW�LV�NHSW�DV�D�SHHU�DVVHVVPHQW��%URZQ��������ZKHUH�VWXGHQWV�ZLOO�PDUN�HDFK�RWKHU�
EDVHG�RQ�FRQWULEXWLRQ�DQG�HQJDJHPHQW�LQ�WKH�SURMHFW��KHQFH�HDFK�RI�WKH�WHDP�PHPEHUV�KDV�
WKH�UHVSRQVLELOLW\�WR�GULYH�WKH�UHVW�RI�WKH�PHPEHUV�WR�FRQWULEXWH�WR�WKH�SURMHFW�RWKHUZLVH��WKH�
RYHUDOO�RXWFRPH�ZRXOG�EH�GHJUDGHG��1RUWFOLIIH���������
�
$� GLVFXVVLRQ� URRP� ZDV� FUHDWHG� RQ� WKH� EODFNERDUG� PRGXOH� VLWH� WR� SURYLGH� DV\QFKURQRXV�
VXSSRUW��DQG�HQDEOHG�VWXGHQWV�WR�VKDUH�WKHLU�ZHHNO\�SURJUHVV��GRXEWV�DQG�UHFHLYH�DFDGHPLF�
IHHGEDFN�RQ�DUHDV�WR�LPSURYH��6WXGHQWV�IURP�GLIIHUHQW�FRXUVHV�VXFK�DV�PHFKDQLFDO��ELRPHGLFDO�
DQG�SURGXFW�GHVLJQ�HQJLQHHULQJ�FDQ�SDUWLFLSDWH�WR�PDNH�D�PXOWLGLVFLSOLQDU\�SURMHFW�JURXS��ZRUN�
WRJHWKHU��VKDUH�NQRZOHGJH�DQG�LQQRYDWH�VROXWLRQV��:KLOH�GHYHORSLQJ�WKH�SURMHFWV��VWXGHQWV�ZLOO�
DOVR� OHDUQ� SURMHFW�PDQDJHPHQW� VNLOOV�� OHDGHUVKLS�� RUJDQL]DWLRQDO� VNLOOV�� FRPPXQLFDWLRQ�ZLWK�
WHDPPDWHV� DQG�PRWLYDWLRQ� WR� FDUU\� RXW� WKH� SURMHFWV�� 7KH\� FDQ� OHDUQ� DQG� HQKDQFH� VHYHUDO�
WHFKQLFDO�VNLOOV� LQ�VRIWZDUH�DQG�VLPXODWLRQ� WRROV�ZKLFK�ZLOO�SURYLGH�HYLGHQFH� IRU� WKHLU�&9�IRU�
IXWXUH�MRE�RSSRUWXQLWLHV��3UREOHP�VROYLQJ�VNLOO�LV�XQGHUSLQQHG�LQ�HDFK�VWDJH�RI�WKH�IUDPHZRUN�
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DV�WKH�SURMHFWV�UHTXLUHV�WKH�VWXGHQWV�WR�ZRUN�WRJHWKHU�WR�VROYH�XQNQRZQ�HQJLQHHULQJ�SUREOHPV�
RXWVRXUFHG� E\� LQGXVWU\� ZKHUHDV� SURGXFLQJ� WKH� SURGXFW� ZLWKLQ� WKH� SURSRVHG� GHDGOLQH� FDQ�
LPSURYH�WKHLU�DELOLW\�WR�ZRUN�XQGHU�SUHVVXUH��7KH�DVVHVVPHQW�VWUDWHJ\�RI�WKH�PRGXOHV�LV�RQH�
RI�WKH�LPSRUWDQW�IDFWRUV��$V�WKH�&',2�SURMHFW�LV�QRZ�DQ�LQWHJUDO�SDUW�RI�D�PRGXOH��LWV�RXWFRPHV�
VKRXOG� EH� UHIOHFWHG� LQ� WKH� PRGXOH� DVVHVVPHQWV� DV� ZHOO�� %DVHG� RQ� WKH� PRGXOH� YDOLGDWLRQ�
GRFXPHQW�� JURXS� DVVHVVPHQW� �SUHVHQWDWLRQ�SRVWHU�UHSRUW�� RU� LQGLYLGXDO� DVVHVVPHQW�
�WHFKQLFDO�EXVLQHVV��DUH�NHSW�IRU�IRUPDWLYH��VXPPDWLYH�DVVHVVPHQW�RI�D�PRGXOH��7KH�DLP�RI�
WKH�PRGXOH�DVVHVVPHQWV�ZDV�IRFXVHG�RQ�HPSRZHULQJ�WKH�SUHVHQWDWLRQ�VNLOO��UHSRUW�ZULWLQJ�DQG�
FRQILGHQFH�RI�VWXGHQWV��2XW�RI�IRXU�DVVHVVPHQWV�LQ�WKH�PRGXOH��WZR�DVVHVVPHQWV��JURXS�SRVWHU�
DQG� LQGLYLGXDO� WHFKQLFDO� UHSRUW�� DUH� DVVRFLDWHG� ZLWK� WKH� &',2� SURMHFW�� $QRWKHU� SLHFH� RI�
DVVHVVPHQW� LV� UHIOHFWLYH�ZULWLQJ�ZKHUH�VWXGHQWV�VKRZ�WKHLU� OHDUQLQJ�SURFHVV� WKURXJKRXW� WKH�
SURMHFW�H[HFXWLRQ��
 
 
RESULTS 
�
,Q�WKLV�VHFWLRQ��D�FDVH�VWXG\�RQ�DQ�LQGXVWU\�RXWVRXUFHG�&',2�SURMHFW�LV�GLVFXVVHG��,Q�WKH�ODVW�
DFDGHPLF�\HDU��D�&',2�SURMHFW�ZDV�RXWVRXUFHG�E\�H;URLG��D�ELRPHGLFDO�FRPSDQ\�LQ�WKH�8.��
DQG�H[HFXWHG�GXULQJ�WKH�VHFRQG�SKDVH�RI�&29,'����UHVWULFWLRQV��VR�DQ�RSWLPDO�DUUDQJHPHQW�
RI� D� EOHQGHG� OHDUQLQJ� DSSURDFK� �0DQQD��6RXP\D��%DWWLNK��1RUWFOLIIH�� 	�&DPP�� ������ZDV�
DGRSWHG��/HFWXUHV�ZHUH�GHOLYHUHG�RQOLQH�ZKHUHDV�ZHHNO\�SUDFWLFDO�VHVVLRQV�ZHUH�DUUDQJHG�LQ�
SHUVRQ�� 7KH� &',2� SURMHFW� DLPV� DUH� LQFRUSRUDWHG� LQWR� WKH� OHDUQLQJ� RXWFRPHV� RI� D� /HYHO� ��
PHFKDWURQLFV�PRGXOH�DQG�EHFRPH�D�SDUW�RI�WKH�VXPPDWLYH�DVVHVVPHQWV�RI�WKH�PRGXOH��7KH�
FRPPXQLFDWLRQ� EHWZHHQ� VWXGHQWV� DQG� LQGXVWU\� H[SHUWV�ZDV� DUUDQJHG� SHULRGLFDOO\� RYHU� WKH�
VHPHVWHU��)URP�WLPH�WR�WLPH��VWXGHQWV�PHHW�ZLWK�WKH�WHDP�RI�H;URLG�DQG�UHFHLYHG�JXLGDQFH�
IURP�WKHP��DW�WKH�HQG�SUHVHQWHG�LQ�IURQW�RI�WKH�DFDGHPLF�DQG�H;URLG�SHUVRQQHO��7KHUH�ZHUH����
VWXGHQWV� HQUROOHG� LQ� WKH�PRGXOH�� 7KH� LQQRYDWLYH� VROXWLRQV� GHYHORSHG� E\� HDFK� JURXS� ZHUH�
EULOOLDQW�DQG�GLYHUVH��)LJXUH������
�

	
�

)LJXUH����3URWRW\SHV�RI�VWXGHQW�OHG�VROXWLRQV�
�
2XW�RI����HQUROOHG�VWXGHQWV����VWXGHQWV�GLG�QRW�HQJDJH�HIIHFWLYHO\��HLWKHU�WKH\�GULIWHG�IURP�WKH�
FRXUVH�RU�WRRN�VWXGLHV�LQWHUUXSWLRQ�IRU�D�YDULHW\�RI�UHDVRQV��EXW�RIWHQ�KHDOWK�UHODWHG��7KH�ILUVW�
WLPH�RYHUDOO�SDVV�UDWH�ZDV�JRRG�������DQG�WKHLU�DYHUDJH�PDUN�ZDV������H[FOXGLQJ�]HUR�DQG�
QRQ�VXEPLVVLRQV�DQG�D�VWDQGDUG�GHYLDWLRQ�RI��������7KLV�PRGXOH�SURILOH�LQ�WHUPV�RI�ILUVW�WLPH�
SDVV� UDWH� ZDV� FRQVLGHUHG� JRRG�� KRZHYHU� WKH� PRGXOH� OHDUQLQJ� KDV� URRP� IRU� IXUWKHU�
GHYHORSPHQW� WR� LPSURYH� WKH� PRGXOH� FODVV� DYHUDJH�� $IWHU� HYDOXDWLQJ� VWXGHQWV¶� GDWD� IURP�
VWXGHQW�UHFRUGV��LW�ZDV�IRXQG�WKDW������RI�GLVDEOHG�VWXGHQWV������RI�IHPDOH�VWXGHQWV������RI�
%ODFN�DQG�$VLDQ�0LQRULW\�(WKQLF��%$0(�������RI�ORZ�VRFLDO��DQG�������RI�PDWXUH�VWXGHQWV�
SDVVHG�WKH�PRGXOH�RQ�WKHLU�ILUVW�DWWHPSW��7KH�TXDOLW\�RI�WKH�DUWHIDFWV�DV�VKRZQ�LQ�)LJXUH���ZDV�
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RYHUDOO�YHU\�JRRG��WKH�VWXGHQWV�ORVW�JUDGHV�WKURXJK�WKH�TXDOLW\�RI�WKHLU�SURMHFW�RXWFRPHV��UHSRUW�
VXEPLVVLRQV� DQG� SHUVRQDO� UHIOHFWLRQV�� $Q� 1'$� �QRQ�GLVFORVXUH� DJUHHPHQW�� ZDV� VLJQHG�
EHWZHHQ�WKH�XQLYHUVLW\�DQG�LQGXVWU\�WR�SUHVHUYH�WKH�GHYHORSPHQW�RI�WKH�WHFKQRORJ\��DOVR�LW�ZLOO�
H[SORUH� IXUWKHU� RSSRUWXQLWLHV� IRU� VWXGHQWV� VXFK� DV� LQWHUQVKLSV�� SODFHPHQW� DQG� MREV�� 7KH�
IHHGEDFN�UHFHLYHG�IURP�H;URLG�UHJDUGLQJ�WKH�SURMHFW�RXWFRPH�ZDV�RXWVWDQGLQJ��6WXGHQWV�DOVR�
DSSUHFLDWHG� WKH� RYHUDOO� OHDUQLQJ� DSSURDFK�� DQG� WKH\� GHYHORSHG� VHYHUDO� WHFKQLFDO� DQG�
HPSOR\DELOLW\� VNLOOV� ZKLOH� LQWHUDFWLQJ� ZLWK� WKH� LQGXVWU\�� )HHGEDFN� IURP� WKH� VWXGHQWV� ZDV�
FROOHFWHG�IRU�PRGXOH�HYDOXDWLRQ��$WWDFKHG�SOHDVH�VHH�D�IHZ�TXRWHV�IURP�H;URLG�SHUVRQQHO�DQG�
VWXGHQWV�WR�VKRZ�WKH�LPSDFW��
 
Quotes from eXroid for several groups 
 
³$�SURJUHVVLYH�LWHUDWLRQ�RQ�WKH�H[LVWLQJ�GHYLFH��8VHIXO�HYROXWLRQ�RI�VLQJOH�XVH�SUREH�GHVLJQ�DQG�
OLNH�WKH�VKLIW�LQ�ZHLJKW�IURP�WKH�KDQGOH�WR�ER[��³�±�*URXS���
³,QQRYDWLYHO\�GLYHUVH�LQ�FRQFHSW�WR�WKH�RWKHU�JURXSV��7KH�VWDQGLQJ�DUP�LV�D�XQLTXH�FRQFHSW�WKDW�
ZH�UHDOO\�DSSUHFLDWHG��DQG�WKH�UHPRWH�FRQWURO�FRQFHSW�DQG�GLVSOD\�ZHUH�UHDOO\�JUHDW�QXJJHWV�
WKDW�KLW�WKH�QRWH�IRU�VLJQLILFDQW�LPSURYHPHQWV�IRU�WKH�SUDFWLWLRQHU�´�±�*URXS���
�³5HDOO\� HQJDJLQJ� SUHVHQWDWLRQ� DQG� WKH� PRVW� KROLVWLF� DOO� URXQG� FRQFHSW� GHYHORSPHQW�� 7KH�
URWDWLRQDO� FRQWURO�� FODPVKHOO� EXLOG� FKDQJH� DQG� FRQQHFWLRQ� EUHDNLQJ� V\VWHP� VKRZHG� UHDO�
SUDFWLFDO� EHQHILW� IRU� SUDFWLWLRQHU� XVH�� HQJLQHHULQJ� SURGXFWLRQ� HIILFLHQF\� DQG� VHFXULW\�
GHYHORSPHQW�´�±�*URXS���
�
Quotes from students from their reflection on CDIO projects 
 
6WXGHQW�����µ:KLOH�GRLQJ�WKH�&',2�SURMHFW�,¶YH�EHHQ�DEOH�WR�LPSURYH�XSRQ�P\�&$'��FRPSXWHU�
DLGHG�GHVLJQ��VNLOOV��)RU�WKHVH�WZR�VXEMHFWV�,
YH�JDLQHG�D�ORW�RI�VHOI�FRQILGHQFH�DQG�WKH�DELOLW\�
WR�VSHDN�ZLWK�FRQILGHQFH�GXULQJ�WHDP�SUHVHQWDWLRQV¶��
6WXGHQW�����µ,�IHHO�WKDW�DV�D�IXWXUH�SURIHVVLRQDO�HQJLQHHU�,�KDYH�JDLQHG�D�ORW�RI�QHZ�VNLOOV�DV�ZHOO�
DV�KHOSHG�FRQWULEXWH�WR�P\�WHDP¶��
6WXGHQW��� �� µ:RUNLQJ�RQ�D�GHYLFH�ZLWK�PHGLFDO�DVSHFWV�ZDV�VRPHWKLQJ�� ,�EHOLHYH� WKH�&',2�
SURMHFWV�,
YH�IDFHG�KDYH�SXVKHG�PH�WR�OHDUQ�TXLFNO\�DQG�JLYHQ�PH�DQ�H[FHOOHQW�WDVWH�RI�ZKDW�
LW
V�OLNH�WR�ZRUN�IRU�EXVLQHVVHV��,
YH�OHDUQW�D�JUHDW�GHDO�DERXW�WHDPZRUN�DQG�KRZ�LW�FDQ��ZLWK�WKH�
SURSHU�VWUXFWXUH�DQG�RUJDQL]DWLRQ��OHDG�WR�SHUVRQDO�GHYHORSPHQW�DQG�DFDGHPLF�VXFFHVV�¶�
�
�
CONCLUSIONS 
�
$�ZHOO�GHVLJQHG�FXUULFXOXP�FDQ�HQVXUH�WKDW�HPSOR\DELOLW\�VNLOOV�DUH�LQWHJUDWHG�LQWR�WKH�SURMHFW�
LQ�D�ZD\�WKDW�LV�PHDQLQJIXO�DQG�HIIHFWLYH��$V�HQJLQHHULQJ�HGXFDWRUV��LW�LV�LPSRUWDQW�WR�HQVXUH�
WKDW� HPSOR\DELOLW\� VNLOOV� DUH� LQWHJUDWHG� LQWR� WKH� FXUULFXOXP� WR� EHVW� SUHSDUH� JUDGXDWHV� IRU�
VXFFHVVIXO�FDUHHUV�LQ�WKH�HQJLQHHULQJ�ILHOG��7KH�UHVXOWV�IURP�WKH�FDVH�VWXG\�DQG�WKH�IHHGEDFN�
IURP�VWXGHQWV�DQG�LQGXVWU\�SHUVRQQHO�KDYH�VKRZQ�WKDW�WKH�LQGXVWU\�RXWVRXUFHG�&',2�SURMHFW�
FDQ� EH� D� SDWK�EUHDNLQJ� VROXWLRQ� LQ� HQJLQHHULQJ� HGXFDWLRQ� DV� LW� FDQ� SURYLGH� VWXGHQWV� ZLWK�
YDOXDEOH�RSSRUWXQLWLHV�WR�GHYHORS�DQG�DSSO\�HPSOR\DELOLW\�VNLOOV�LQ�UHDO�ZRUOG�VHWWLQJV��,W�LV�DOVR�
UHIOHFWHG�LQ�WKHLU�IHHGEDFN�WKDW�WKH\�HQMR\HG�WKH�OHDUQLQJ�SURFHVV�DQG�HQKDQFHG�WKHLU�JUDGXDWH�
DWWULEXWHV��3UHYLRXVO\�FRQWLQXRXV�VXSSRUW�ZDV�SURYLGHG�RQOLQH�WR�GLVDEOHG�VWXGHQWV�LQ�WKH�IRUP�
RI�DGGLWLRQDO�DFFHVVLEOH� OHDUQLQJ�PDWHULDOV��DQG�H[WUD�VHVVLRQV�VR� WKDW� WKH\�FRXOG�FDWFK�XS��
7KLV�SUREOHP�ZDV�SDUWLDOO\�UHVROYHG�SRVW�&29,'�DV�DOO�VHVVLRQV�DUH�QRZ�PRYHG�WR� IDFH�WR�
IDFH��KHQFH� LQ�SHUVRQ�VXSSRUW�ZDV�DYDLODEOH� WR�GLVDEOHG�VWXGHQWV��7KLV�DSSURDFK�KDV�EHHQ�
IROORZHG�IRU�WKH�ODVW�WKUHH�\HDUV�DQG�WKH�FXUUHQW�JUDGXDWH�VWXGHQWV�KDYH�UHFHLYHG�LWV�EHQHILWV��
6HYHUDO�VWXGHQWV�KDYH�UHFHLYHG�PXOWLSOH�JUDGXDWH�UROHV�LQ�GLIIHUHQW�HQJLQHHULQJ�VHFWRUV�DQG�
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RWKHUV�ZLOO�SXUVXH�SRVW�JUDGXDWH�HGXFDWLRQ��$IWHU�DQ�LQ�GHSWK�LQYHVWLJDWLRQ��LW�ZDV�IRXQG�WKDW�
WKH� SHUIRUPDQFH�RI�%$0(�VWXGHQWV�ZDV� UHODWLYHO\� SRRU� ������ FRPSDUHG� WR� DOO� FRKRUWV�� VR�
DGGLWLRQDO�WUDLQLQJ�DQG�VXSSRUW�VHVVLRQV�KDYH�EHHQ�DUUDQJHG�WR�FORVH�WKH�%$0(�DWWDLQPHQW�
JDS��PRUH�LQFOXVLYH�PHWKRGV�RI�FRPPXQLFDWLRQ�RQ�KRZ�WR�IRVWHU�%$0(�VWXGHQW�HQJDJHPHQW��
 
 
FINANCIAL SUPPORT ACKNOWLEDGEMENTS 
�
7KH�DXWKRUV�UHFHLYHG�RQO\�6FKRRO�RI�(QJLQHHULQJ��7HFKQRORJ\�DQG�'HVLJQ�WHDFKLQJ�ILQDQFLDO�
UHVRXUFHV�VXSSRUW�IRU�HQJLQHHULQJ�PDWHULDOV���'�SULQWLQJ�UHHOV��HOHFWURQLFV��HWF���
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