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ABSTRACT 
�
:H� GHYHORSHG� D� QHZ� FRPPRQ� FRUH� ILUVW�\HDU� ³LQWURGXFWLRQ� WR� HQJLQHHULQJ´� XQLW� DW�0RQDVK�
8QLYHUVLW\��WKH�QXPEHU�RQH�(QJLQHHULQJ�VFKRRO�LQ�$XVWUDOLD��7+(���������7KH�UHTXLUHPHQWV�IRU�
WKH�XQLW�DQG�LWV�WHDP�EDVHG�SURMHFW�ZHUH�WR�VSDQ�PXOWLSOH�HQJLQHHULQJ�GLVFLSOLQHV��HVSHFLDOO\�
&LYLO�DQG�0HFKDQLFDO��DQG�WR�VFDOH�HIIHFWLYHO\�IRU�XS�WR�����VWXGHQWV�SHU�RIIHULQJ��7KH�UHOHYDQW�
&',2�VWDQGDUGV�ZHUH�DSSOLHG� LQ� WKH�XQLW�GHVLJQ�SURFHVV�WR�XQGHUVWDQG�WKH�FRQWH[W��HQVXUH�
FXUULFXOXP� LQWHJUDWLRQ�� GHYLVH� DSSURSULDWH� OHDUQLQJ� RXWFRPHV�� DQG� GHYHORS� D� PDMRU� WHDP�
EDVHG�GHVLJQ�DQG�EXLOG�SURMHFW��7KH�SURMHFW�ZDV�VFDIIROGHG�YLD�ZHHNO\�DFWLYH�OHDUQLQJ�LQ�FODVV�
DFWLYLWLHV�DQG�DVVHVVPHQWV��:H�KDG�WKH�DGYDQWDJH�RI�GHOLYHULQJ�WKLV�QHZ�XQLW� LQ�EUDQG�QHZ�
WHDFKLQJ� VSDFHV�� ZKLFK� ZH� GHVLJQHG� VSHFLILFDOO\� IRU� ILUVW�\HDU� WHDFKLQJ�� 2XU� VSHFLDOLVHG�
OHDUQLQJ�VSDFHV�IHDWXUH�IOH[LEOH��WHDPZRUN�FRQILJXUHG�IXUQLWXUH��DPSOH�SRZHU��VHFXUH�VWRUDJH�
DQG�D�ODUJH�IOHHW�RI��'�SULQWHUV��6WXGHQWV�DFFHVV�&RPSXWHU�$LGHG�'HVLJQ�6RIWZDUH�RQ�WKHLU�
RZQ�GHYLFHV��DOORZLQJ�WKHP�WR�FRQWLQXH�ZRUNLQJ�RXWVLGH�IRUPDO�FODVV�WLPH��7KHVH�IDFLOLWLHV�DQG�
WKH�SURMHFW�GHVLJQ�DOORZHG�VWXGHQW�WHDPV�WR�HQJDJH�LQ�D�YHU\�SUDFWLFDO�DQG�KDQGV�RQ�ZD\�ZLWK�
WKH�XQLW�FRQWHQW��YLD�GHVLJQ��EXLOG�DQG�WHVWLQJ��3URJUDP�HYDOXDWLRQ�IROORZLQJ�WKH�ILUVW�RIIHULQJ�
VKRZHG�VWURQJ� VWXGHQW� VDWLVIDFWLRQ�DQG�GHYHORSPHQW�RI� VNLOOV� LQ� �'�SULQWLQJ�DQG� WHDPZRUN�
�7RQJ�HW�DO���������DVVRFLDWHG�ZLWK�WKH�QHZ�XQLW�DQG�WKH�³EULGJH�PHFKDQLVP´�GHVLJQ�SURMHFW��
�
�
KEYWORDS 
�
'HVLJQ�SURMHFW��ILUVW�\HDU���'�SULQWLQJ��6WDQGDUGV�����������������������������
�
�
INTRODUCTION 
�
7KLV�SDSHU�XVHV�D�&',2�IUDPHZRUN�WR�GRFXPHQW�WKH�GHYHORSPHQW�RI�D�QHZ�GHVLJQ�DQG�EXLOG��
WHDP�EDVHG�SURMHFW�IRU�D�ILUVW�\HDU� LQWURGXFWLRQ�WR�HQJLQHHULQJ�FRXUVH�DW�0RQDVK�8QLYHUVLW\��
$XVWUDOLD�� 7KH� )DFXOW\� RI� (QJLQHHULQJ� KDV� RQO\� UHFHQWO\� MRLQHG� &',2�� VR� WKLV� SURFHVV�
IDPLOLDULVHG�PDQ\�RI�RXU�HQJLQHHULQJ�GHVLJQ�DFDGHPLF�VWDII�ZLWK�WKH�&',2�VWDQGDUGV��VWDJHV�
DQG�SURFHVVHV��7KURXJKRXW�WKLV�SDSHU��ZH�UHIHU�WR�WKH�VXEMHFW�OHYHO�DV�µXQLW¶�DQG�WKH�SURJUDP�
OHYHO�DV�µFRXUVH¶��FRQVLVWHQW�ZLWK�RXU�XQLYHUVLW\¶V�QRPHQFODWXUH���
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CONTEXT 
�
)LUVW�\HDU�HQJLQHHULQJ�DW�0RQDVK�8QLYHUVLW\�FRQVLVWV�RI�HLJKW�XQLWV�RI�VWXG\��IRXU�HDFK�VHPHVWHU�
IRU� WZR� VHPHVWHUV� �0RQDVK� 8QLYHUVLW\�� ������� 7KUHH� RI� WKHVH� XQLWV� DUH� UHVHUYHG� WR� DOORZ�
VWXGHQWV�WR�FDWFK�XS�RQ�DQ\�IRXQGDWLRQ�PDWKV��SK\VLFV�RU�FKHPLVWU\�WKH\�PD\�KDYH�PLVVHG�
IURP�WKHLU�KLJK�VFKRRO�VWXGLHV�DQG�WR�DOORZ�IRU�HOHFWLYHV��7KLV�OHDYHV�ILYH�FRPPRQ�FRUH�XQLWV�LQ�
WKH� ILUVW� \HDU� WKDW� DOO� VWXGHQWV�PXVW� FRPSOHWH� �� IRXU� HQJLQHHULQJ�XQLWV� DQG�RQH�PDWKV�XQLW��
0RQDVK�8QLYHUVLW\�RIIHUV�D�FRPSUHKHQVLYH�UDQJH�RI�HQJLQHHULQJ�VSHFLDOLVDWLRQV��WHQ�LQ�WRWDO��
LQ�D�IRXU�\HDU�+RQRXUV�OHYHO�SURJUDP��ZLWK�VSHFLDOLVDWLRQV�FKRVHQ�E\�VWXGHQWV�IURP�WKH�VHFRQG�
\HDU� RQZDUG�� 2XU� GHJUHHV�� RIIHUHG� DW� ERWK� RXU� $XVWUDOLDQ� DQG� 0DOD\VLDQ� FDPSXVHV�� DUH�
DFFUHGLWHG�E\�(QJLQHHUV�$XVWUDOLD�WR�WKH�6WDJH���&RPSHWHQF\�6WDQGDUG��(QJLQHHUV�$XVWUDOLD��
��������
�
,Q�������WKH�)DFXOW\�RI�(QJLQHHULQJ�HPEDUNHG�RQ�D�PDMRU�UHYLHZ�RI�RXU�FRPPRQ�HQWU\��ILUVW�
\HDU�HQJLQHHULQJ�SURJUDP��ZKLFK�KDG�QRW�UHFHLYHG�DQ\�PDMRU�UHYLVLRQV�RU�XSGDWHV�VLQFH�LWV�
ILUVW�GHVLJQ�LQ�������7KLV�UHYLHZ�WRRN�LQ�D�ZLGH�DQG�GLYHUVH�UDQJH�RI�VWDNHKROGHU�IHHGEDFN��
LQFOXGLQJ�WKDW�RI�DFDGHPLF�VWDII��VWXGHQWV��DOXPQL��DQG�ORFDO�LQGXVWU\��2XU�FRPPRQ�ILUVW�\HDU�
LQWURGXFHV�WKH�IXQGDPHQWDO�HQJLQHHULQJ�FRQFHSWV�WKDW�XQGHUSLQ�6XVWDLQDEOH�6PDUW�&LWLHV�DQG�
WKH�FULWLFDO�HQJLQHHULQJ�GHVLJQ�SURFHVVHV� UHTXLUHG� WR�VROYH� UHODWHG�SUREOHPV��2XU� ILUVW�\HDU�
VWXGHQWV�DUH�H[SRVHG�WR��

Ɣ� WKH�FRQVWUXFWLRQ�RI�VDIH�DQG�VXVWDLQDEOH�VWUXFWXUHV�DQG�PHFKDQLVPV��DQG�H[DPLQLQJ�
KRZ�FRPSOH[�SUREOHPV�FDQ�EH�DGGUHVVHG��LQ�(1*�������

Ɣ� WKH�GHVLJQ�RI� FULWLFDO�ZDWHU� WUHDWPHQW�SURFHVVHV�DQG� WKH�HWKLFDO�� HQYLURQPHQWDO� DQG�
VXVWDLQDELOLW\�FRQVLGHUDWLRQV�RI�VXFK�V\VWHPV��LQ�(1*�������

Ɣ� WKH�VRIWZDUH�DQG�HOHFWULFDO�V\VWHPV�UHTXLUHG�WR�HQDEOH�LW�DOO�WR�ZRUN�LQ�D�FRRUGLQDWHG�
PDQQHU��LQ�(1*�������

Ɣ� KRZ�WR�XVH�FRPSXWHUV�WR�VROYH�FRPSOH[�QXPHULFDO�SUREOHPV�WKDW�DULVH�LQ�HQJLQHHULQJ�
�LQ�(1*�������

Ɣ� $QG�KRZ�WR�XVH�PDWKHPDWLFV�WR�PRGHO�WKHVH�SUREOHPV�DQG�WR�EH�DEOH�WR�VROYH�WKHP��LQ�
(1*������

�
7KLV�SDSHU�ZLOO�XWLOLVH�WKH�OHQV�RI�&',2��0DOPTYLVW��-���������WR�ILUVW�FRQVLGHU�DOO�WKUHH�RI�WKHVH�
QHZ�GHVLJQ�XQLWV��(1*������(1*������(1*������LQ�WHUPV�RI�WKHLU�FRQWH[W��FXUULFXOXP�DQG�
LQWHJUDWLRQ��6WDQGDUGV���DQG�����:H�ZLOO�WKHQ�IRFXV�RQ�RQH�XQLW��(1*������LQ�JUHDWHU�GHSWK�
DQG�FRQVLGHU�KRZ�ZH�DGGUHVVHG�6WDQGDUGV������������������DQG����LQ�LWV�GHVLJQ��GHOLYHU\�DQG�
LQLWLDO�HYDOXDWLRQ��
�
�
STANDARD 1: THE CONTEXT AND  
STANDARD 3: INTEGRATED CURRICULUM  
�
7KH�EDVLF�LQWURGXFWRU\�WHFKQLFDO�FRQWHQW�IRU�WKHVH�WKUHH�QHZ�GHVLJQ�XQLWV�ZDV�GLYLGHG�RQ�WKH�
IROORZLQJ�EDVLV�LQ�DQ�DWWHPSW�WR�JURXS�FRJQDWH�VXEMHFW�DUHDV�ZKLOH�DOVR�FRYHULQJ�WKH�UHTXLUHG�
EUHDGWK��

Ɣ� (1*����� �� (QJLQHHULQJ� 0HWKRGV� �&LYLO�� 0HFKDQLFDO�� 0DWHULDOV�� &RPSXWHU�$LGHG�
'HVLJQ���'�3ULQWLQJ��

Ɣ� (1*����� �� (QJLQHHULQJ� 'HVLJQ� �&KHPLFDO�� 0DWHULDOV�� 6XVWDLQDELOLW\�� +XPDQLWDULDQ��
(WKLFV���

Ɣ� (1*�������(QJLQHHULQJ�6PDUW�6\VWHPV��(OHFWULFDO�DQG�6RIWZDUH��
�

�
���
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7KH�XQLWV�DUH�PDSSHG�EHORZ�IRU�D�W\SLFDO�6HPHVWHU���HQWU\��VHH�)LJXUH�����'XH�WR�RXU�PLG�\HDU�
HQWU\�SDWKZD\��FRPPRQ�IRU�LQWHUQDWLRQDO�VWXGHQWV���WKHVH�ILUVW�\HDU�XQLWV�DUH�QRW�SUHUHTXLVLWHV�
IRU�HDFK�RWKHU�DQG�DUH�GHVLJQHG�WR�EH�DWWHPSWHG� LQ�DQ\�VHTXHQFH��EDU�HQJLQHHULQJ�PDWKV��
(1*������ZKLFK�LV�D�FR�UHTXLVLWH�IRU�WKH�QXPHULFDO�DQDO\VLV�XQLW��(1*��������
�

�
)LJXUH����5HYLVHG�ILUVW�\HDU�PDSSLQJ�VKRZLQJ�WKUHH�QHZ�FRUH�HQJLQHHULQJ�GHVLJQ�XQLWV���

�
7KHVH�WKUHH�GHVLJQ�XQLWV�ZHUH�FDUHIXOO\�SODQQHG�WR�EH�FRPSOHPHQWDU\��UDWKHU�WKDQ�UHSHWLWLYH��
LQ�WHUPV�RI�WKHLU�IRFXV�RQ�SURIHVVLRQDO�VNLOOV�GHYHORSPHQW�DQG�WKHLU�PRGH�RI�DVVHVVPHQW�IRU�
WHDP�DQG�SURMHFW�ZRUN��(1*�����(QJLQHHULQJ�0HWKRGV�ZDV�WDVNHG�ZLWK�SURYLGLQJ�D�SDUWLFXODU�
IRFXV�RQ�WKH�IROORZLQJ�DUHDV��
)RU�SURIHVVLRQDO�VNLOOV��

Ɣ� 'HYHORSPHQW�RI�WHDP�PHHWLQJ�VNLOOV��DJHQGDV��PLQXWHV��WDVNV��DQG�SURJUHVV�WUDFNLQJ��
Ɣ� 'HYHORSPHQW�RI�GHOHJDWLRQ�VNLOOV��VKDULQJ�RI�ZRUNORDG�DQG�VFKHGXOLQJ�ZRUN��
Ɣ� 'HYHORSPHQW�RI�GHFLVLRQ�PDNLQJ�VNLOOV��FRQVLGHULQJ��VHOHFWLQJ��DQG�MXVWLI\LQJ�WKH�EHVW�

FRQFHSWV��
)RU�DVVHVVPHQW�PRGDOLWLHV��

Ɣ� &RPPXQLFDWLRQ� RI� SURMHFW� SURJUHVV� DQG� RXWFRPHV� XVLQJ� KDQG� VNHWFKHV�� DQG�
&RPSXWHU�$LGHG�'HVLJQ��&$'��PRGHOOLQJ�DQG�GUDZLQJV��

Ɣ� &RPPXQLFDWLRQ� RI� SURMHFW� SURJUHVV� DQG� RXWFRPHV� XVLQJ� RUDO� SUHVHQWDWLRQV�� VOLGH�
GHFNV��DQLPDWLRQV��DQG�PXOWLPHGLD��L�H��YLGHRV���

Ɣ� 'RFXPHQWDWLRQ�RI�HQJLQHHULQJ�DQDO\VLV�WKURXJK�UHSRUW�ZULWLQJ�DQG�FDOFXODWLRQV�
�
�
STANDARD 2: LEARNING OUTCOMES 
 
:H� RSHUDWH� LQ� DQ� RXWFRPHV�EDVHG� HGXFDWLRQ� HQYLURQPHQW�� ZKHUHE\� RXU� &RXUVH� /HDUQLQJ�
2XWFRPHV�DOLJQ�GLUHFWO\�ZLWK�WKH�(QJLQHHUV�$XVWUDOLD�6WDJH���&RPSHWHQF\�6WDQGDUG�JUDGXDWH�
FRPSHWHQFLHV��:H�XWLOLVH�WKH�62/2�WD[RQRP\��%LJJV��7DQJ�	�.HQQHG\�������WR�DUWLFXODWH�WKH�
OHYHO� RI� HDFK� DVVHVVHG� OHDUQLQJ� RXWFRPH� DQG� DSSURSULDWHO\� VFDIIROG� OHDUQLQJ� RXWFRPHV�
WKURXJKRXW� WKH� FRXUVH�� FXOPLQDWLQJ� LQ� DVVHVVPHQW� SLHFHV� WKDW� DUH� FRQVWUXFWLYHO\� DOLJQHG�
�%LJJV���������7KH�(1*�����WHDP�FRQYHUJHG�RQ�VL[�OHDUQLQJ�RXWFRPHV��/2V��IRU�WKH�XQLW��

��� 'HWHUPLQH�UHDFWLRQV�DQG� LQWHUQDO�PHPEHU� IRUFHV� LQ�VLPSOH� WUXVV�DQG�EHDP�V\VWHPV�
DQG�FDUU\�RXW�OLPLW�VWDWH�GHVLJQ�WR�VHOHFW�DSSURSULDWHO\�VL]HG�PHPEHUV��

��� 'HWHUPLQH� WKH� VWUHQJWK� RI� VWUXFWXUDO� PDWHULDOV� WR� LQIRUP� HQJLQHHULQJ� GHVLJQV� ZLWK�
FRQVLGHUDWLRQV�WR�SHUIRUPDQFH��FRVW��VXVWDLQDELOLW\�DQG�VRFLHWDO�LPSDFW��

��� 'HWHUPLQH� WKH� VWHDG\�VWDWH� SHUIRUPDQFH� RI� VLPSOH� V\VWHPV� LQYROYLQJ� OHYHUV�� JHDUV��
VSULQJV�DQG�SXOOH\V�XVLQJ�DSSURSULDWH�HQJLQHHULQJ�SUREOHP�VROYLQJ�PHWKRGRORJLHV��

��� 3URSRVH�FRQFHSW�GHVLJQV�WKDW�VROYH�HQJLQHHULQJ�SUREOHPV�DQG�MXVWLI\�ILQDOLVHG�GHVLJQ�
ZLWK�FRQVLGHUDWLRQV�RI�NH\�YDULDEOHV��DVVXPSWLRQV�DQG�V\VWHP�ERXQGDULHV��

��� ,GHQWLI\�DSSURSULDWH�HQJLQHHULQJ�WRROV�DQG�WHFKQLTXHV�WR�GHYHORS��YDOLGDWH�DQG�FRQYH\�
GHVLJQV�DQG�VROXWLRQV��

��� ,GHQWLI\�UROHV�DQG�UHVSRQVLELOLWLHV�ZLWKLQ�D�WHDP�DQG�UHIOHFW�RQ�VHOI�DQG�WHDP���

�
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/2V�����ZHUH�DOORFDWHG�WR�HDFK�RI�WKH�WKUHH�PDMRU�GLVFLSOLQH�DUHDV�FRYHUHG�E\�WKH�XQLW��FLYLO��
PDWHULDOV��DQG�PHFKDQLFDO�HQJLQHHULQJ��UHVSHFWLYHO\���DQG�WKHVH�ZHUH�DOO�SLWFKHG�DW�D�PXOWL�
VWUXFWXUDO� OHYHO� �OHYHO� ���� 7KH� YHUE� GHWHUPLQHV� ZDV� XVHG� IRU� DOO� WKUHH� RI� WKHVH� /2V�� 7KH�
UHPDLQLQJ�WKUHH�OHDUQLQJ�RXWFRPHV�ZHUH�DOORFDWHG�WR�GHVLJQ�SURFHVVHV�DQG�PHWKRGV��DV�SHU�
WKH�WLWOH�RI�WKH�XQLW��DW�D�PXOWL�VWUXFWXUDO�OHYHO�XVLQJ�WKH�YHUE�SURSRVH��WKH�LGHQWLILFDWLRQ�DQG�XVH�
RI�DSSURSULDWH�HQJLQHHULQJ�WRROV��LQFOXGLQJ�&$'�DQG��'�SULQW�VOLFHU�VRIWZDUH��DW�D�XQL�VWUXFWXUDO�
OHYHO� �OHYHO����XVLQJ� WKH�YHUE� LGHQWLI\��DQG� WHDPZRUN�UROHV�� UHVSRQVLELOLWLHV��DQG�EHKDYLRXUV��
DOVR�DW�D�XQL�VWUXFWXUDO�OHYHO�DOVR�XVLQJ�WKH�YHUE�LGHQWLI\��7KH�ILQDO�/2V�DUH�SUHVHQWHG�LQ�WKH�XQLW�
KDQGERRN��0RQDVK�8QLYHUVLW\���������
 
 
STANDARD 4: INTRODUCTION TO ENGINEERING 
�
&',2� 6WDQGDUG� �� UHFRPPHQGV� DQ� LQWURGXFWRU\� XQLW� WKDW� ³SURYLGHV� WKH� IUDPHZRUN� IRU�
HQJLQHHULQJ�SUDFWLFH�LQ�SURGXFW��SURFHVV��V\VWHP��DQG�VHUYLFH�EXLOGLQJ�DQG�LQWURGXFHV�HVVHQWLDO�
SHUVRQDO� DQG� LQWHUSHUVRQDO� VNLOOV� DQG� WKH� UDWLRQDOH� RI� VXVWDLQDELOLW\� LQ� WKH� FRQWH[W� RI�
HQJLQHHULQJ�´�$V�H[SODLQHG�LQ�WKH�SUHYLRXV�VHFWLRQ��ZH�WRRN�WKH�DSSURDFK�RI�SURYLGLQJ�WKUHH�
XQLWV� LQ� WKH� ILUVW�\HDU�ZLWK�VXFK�H[SHULHQFHV��:H�EDODQFHG� WKHP�ZLWK� UHOHYDQW� IXQGDPHQWDO�
WHFKQLFDO�NQRZOHGJH�LQ�WKH�VSLULW�RI�6WDQGDUG���,QWHJUDWHG�/HDUQLQJ�([SHULHQFHV��:H�IRXQG�WKLV�
DSSURDFK� WR� EH�PRVW� HTXLWDEOH� DQG� SROLWLFDOO\� H[SHGLHQW� LQ� RXU� QHJRWLDWLRQV�ZLWK� GLVFLSOLQH�
DFDGHPLFV�� VRPH� RI� ZKRP� IDYRXUHG� LQFRUSRUDWLQJ� GHVLJQ� DQG� WHDP� SURMHFW� DVVHVVPHQW�
HOHPHQWV��ZKLOH�RWKHUV�SUHIHUUHG�WR�DYRLG�DQ\�GHVLJQ�RU�RSHQ�HQGHG�DVVHVVPHQW�HOHPHQWV��%\�
DSSURDFKLQJ�HDFK�XQLW��DQG�HQJLQHHULQJ�GLVFLSOLQH��IURP�D�GHVLJQ�DQG�WHDPZRUN�SHUVSHFWLYH��
ZH� KRSHG� WR� DYRLG� UHLQIRUFLQJ� XQFRQVFLRXV� ELDVHV� WKDW� FHUWDLQ� GLVFLSOLQHV� DUH� PRUH�
WKHRUHWLFDO�LQGLYLGXDO�DQG�RWKHUV�DUH�PRUH�SUDFWLFDO�FROOHFWLYH��)LUVW�\HDU�VWXGHQWV�WHQG�WR�EH�
LQH[SHULHQFHG� DQG� RIWHQ� IHDUIXO� DERXW� ZRUNLQJ� LQ� KLJKO\� LQWHUGHSHQGHQW� WHDPV� IRU� DQ\�
VLJQLILFDQW� SURSRUWLRQ� RI� D� XQLW¶V� PDUNV� �+XDQJ�� ������� ,Q� RXU� DQHFGRWDO� H[SHULHQFH�� HDUO\�
H[SRVXUH�WR�XQIDYRXUDEOH�WHDPZRUN�H[SHULHQFHV�FDQ�QHJDWLYHO\�LQIOXHQFH�WKHLU�RSLQLRQV�RI�WKH�
GLVFLSOLQHV�DVVRFLDWHG��6HNKDU�HW�DO����������*LYHQ�RXU�VWXGHQWV�GHFLGH�WKHLU�GLVFLSOLQHV�DW�WKH�
HQG�RI�WKH�ILUVW�\HDU��WKHVH�ILUVW�LPSUHVVLRQV�DUH�FULWLFDO�DV�WKH\�LPSDFW�VWXGHQW�ORDG��WHDFKLQJ�
UHYHQXH��DQG�XOWLPDWHO\��GHSDUWPHQW�VL]H��UHVRXUFLQJ��DQG�VWDIILQJ���
�
+DYLQJ�WKUHH�PDMRU�WHDP�SURMHFWV�DOVR�JLYHV�XV�D�JUHDWHU�RSSRUWXQLW\�WR�VWLPXODWH�D�VWXGHQW¶V�
LQWHUHVW� DQG� SDVVLRQ� IRU� D� WRSLF� DUHD� RU� D� SDUWLFXODU� DSSURDFK� WR� HQJLQHHULQJ� SUDFWLFH��:H�
EHOLHYH� WKDW�DFKLHYLQJ�VXFK�HQJDJHPHQW� LV�KHDOWK\� IRU� VWXGHQW� FRQILGHQFH��ZHOO�EHLQJ��DQG�
UHWHQWLRQ�DQG�LV�RQH�RI�WKH�ILUVW�VWHSV�WR�KHOSLQJ�WKHP�LGHQWLI\�DV�HQJLQHHUV��7KLV�HDUO\�VHQVH�
RI�EHORQJLQJ�ZLWKLQ�WKH�SURIHVVLRQ�LV�PRUH�LPSRUWDQW�WKDQ�HYHU��JLYHQ�WKH�LPSDFWV�RQ�OHDUQLQJ�
DQG�VWXGHQW�HQJDJHPHQW�UHVXOWLQJ�IURP�&29,'�����ZKLFK�ZH�DUH�VWLOO�H[SHULHQFLQJ���
�
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STANDARD 5: DESIGN-IMPLEMENT EXPERIENCES 
�
,Q�(1*�����(QJLQHHULQJ�0HWKRGV��VWXGHQWV�DUH� LQWURGXFHG�WR�IXQGDPHQWDO�DVSHFWV�RI�FLYLO��
PHFKDQLFDO�� DQG� PDWHULDOV� HQJLQHHULQJ�� :H� VHOHFWHG� VWDWLF� VWUXFWXUDO� IRUFH� DQDO\VLV�
�HTXLOLEULXP��UHDFWLRQV��WUXVV�DQG�EHDP�DQDO\VHV��IRU�WKH�FLYLO�FRQWHQW��FRPPRQ�PHFKDQLVPV�
�VSULQJV��SXOOH\V��JHDUV��IUDPHV��IRU�WKH�PHFKDQLFDO�FRQWHQW��DQG�PDWHULDO�SURSHUWLHV��VWUHVV�
DQG�VWUDLQ��IRU�WKH�PDWHULDOV�FRQWHQW��&RQVLGHUHG�WRJHWKHU��ZH�LQWHQGHG�IRU�VWXGHQWV�WR�KDYH�
WKH�WKHRUHWLFDO�IRXQGDWLRQV�WR�GHVLJQ�DQG�DQDO\VH�VSDFHIUDPH�OLNH�VWUXFWXUHV�WR�IDLOXUH�OLPLWV�
DQG�WR�GHYHORS�IXQFWLRQDO�PHFKDQLVPV��&RPSXWHU�$LGHG�'HVLJQ��LQ�RXU�FDVH��6ROLG:RUNV���
ZDV�WDXJKW�LQ�WKLV�XQLW�WR�DOORZ�VWXGHQWV�WR�GHYHORS�WKHLU�LGHDV�GLJLWDOO\�DQG�LQ�WKUHH�GLPHQVLRQV��
7KH�VOLFHU�VRIWZDUH�&XUD���ZDV�DOVR�WDXJKW�DQG�XWLOLVHG�WR�HQDEOH�VWXGHQWV�WR��'�SULQW�WKHLU�
VWUXFWXUHV�DQG�PHFKDQLVPV�XVLQJ�WZHQW\�IRXU�IXVHG�GHSRVLWLRQ�PRGHOOLQJ��)'0���'�SULQWHUV�
�3UXVD�L��0N�V����ZKLFK�ZHUH�VXSSOLHG�IRU�H[FOXVLYH�XVH�E\�VWXGHQWV�LQ�WKLV�XQLW��PRUH�GHWDLOV�
LQ�WKH�6WDQGDUG���VHFWLRQ���
�
7KH�PDMRU�SURMHFW�VSDQQHG���ZHHNV�DW�WKH�HQG�RI�WKH�VHPHVWHU��7HDPV�RI�DSSUR[LPDWHO\�ILYH�
VWXGHQWV�ZHUH�FKDOOHQJHG�WR�GHVLJQ�DQG�EXLOG�D�bridge mechanism�WKDW�FRXOG��

Ɣ� )LW�ZLWKLQ�D�UHVWULFWHG�VWDUWLQJ�YROXPH��D�����PP�VLGHG�FXEH���
Ɣ� ([WHQG�GHSOR\�H[SDQG�IURP�LWV�LQLWLDO�VWDWH��WR�VSDQ�D�JDS�VHYHUDO�WLPHV�LWV�VWDUWLQJ�VL]H�

�JDS�ZDV����PP���
Ɣ� 6XSSRUW�D�VSHFLILHG�PDVV�DW�LWV�PLG�VSDQ��PDVV�RI��NJ���

7HDPV�ZHUH�SURYLGHG�ZLWK�WKH�IROORZLQJ�UHVRXUFHV�WR�SURWRW\SH�DQG�UHDOLVH�WKHLU�GHVLJQV��
Ɣ� DQ�DVVRUWPHQW�RI�FXVWRP�GHVLJQHG�³0HFFDQR�OLNH´�VWUXFWXUDO�PHPEHUV�WKDW�ZHUH�ODVHU�

FXW�IURP��PP�DFU\OLF�VKHHW��IHDWXULQJ��PP�KROHV�DW���PP�LQWHUYDOV��
Ɣ� XQOLPLWHG�0��QXWV��ZDVKHUV�DQG�SLHFHV�RI�0��DOO�WKUHDG�URG�LQ�YDULRXV�OHQJWKV����PP��

��PP�DQG����PP���
Ɣ� XQOLPLWHG�XVH�RI�HODVWLF�EDQGV�DQG�WHQVLRQ�DQG�FRPSUHVVLRQ�VSULQJ�HOHPHQWV��
Ɣ� XQOLPLWHG�EXLOGHU¶V�VWULQJ�WR�XVH�IRU�WHQVLRQ�RQO\�PHPEHUV��
Ɣ� XQOLPLWHG�3/$�ILODPHQW�DQG�UHJXODU�DFFHVV�WR�)'0�SULQWHUV��

7KH�UHTXLUHPHQWV� IRU� WKH�GHSOR\PHQW�RI� WKH�EULGJH�PHFKDQLVP�ZHUH�VWULFW� WR�HQVXUH� WHDPV�
FUHDWHG� D�PHFKDQLVP�ZLWK� D� VLQJOH� GHJUHH� RI� IUHHGRP� DQG� WR� HIIHFWLYHO\� RXWODZ� WKH� UDSLG�
DVVHPEO\�RI�GLVSDUDWH�SDUWV��7KHVH�LQFOXGHG��

Ɣ� 0HFKDQLVPV�ZHUH�WR�EH�GHSOR\HG�E\�WKH�DSSOLFDWLRQ�RI�WRUTXH�YLD�D�ó´�KH[�GULYH�HLWKHU�
LQ�WKH�IRUP�RI�DQ�HOHFWULF�VFUHZGULYHU�RU�D�KDQG�RSHUDWHG�KH[�ZUHQFK��

Ɣ� 7KLV�DFWLRQ�FRXOG�SRZHU� WKH�GHSOR\PHQW�RI� WKH�PHFKDQLVP�GLUHFWO\�� L�H��YLD�JHDUV�RU�
OLQNDJHV��RU�LW�FRXOG�DFW�WR�XQODWFK�VWRUHG�VSULQJ�HQHUJ\�WR�SRZHU�WKH�PHFKDQLVP��

Ɣ� 'HSOR\PHQW�WLPH�ZDV�VWULFWO\�OLPLWHG�WR����VHFRQGV��
Ɣ� 'HSOR\PHQW�ZDV�WR�EH�DFKLHYHG�YLD�D�VLQJOH�WHDP�PHPEHU�XWLOLVLQJ�RQH�KDQG�WR�VXSSRUW�

WKH�PHFKDQLVP�DQG�RQH�KDQG�WR�DFWXDWH�WKH�KHZ�NH\�RU�GULYHU��
Ɣ� 7KH�RULHQWDWLRQ�RI�WKH�PHFKDQLVP�ZDV�WR�EH�PDLQWDLQHG�FRQVLVWHQWO\�GXULQJ�GHSOR\PHQW�

DQG�ZKHQ�SRVLWLRQHG�WR�VSDQ�WKH�JDS��WR�HOLPLQDWH�WKH�LQSXW�RI�JUDYLWDWLRQDO�SRWHQWLDO�
HQHUJ\�YLD�WKH�RSHUDWRU�GXULQJ�RU�DIWHU�PHFKDQLVP�GHSOR\PHQW��

�
7HDPV�ZHUH�H[SOLFLWO\� UHTXLUHG� WR� LQFRUSRUDWH�DW� OHDVW�RQH��'�SULQWHG�FRPSRQHQW� LQWR� WKHLU�
GHYLFH�GXH�WR�WKH�SODQQHG�VFDIIROGHG�FODVV�DFWLYLWLHV��&$'��VOLFLQJ��DQG��'�SULQWLQJ��DQG�WKH�
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GHVLUHG�OHDUQLQJ�RXWFRPHV��1HDUO\�DOO�WHDPV�FKRRVH�WR��'�SULQW�DW�OHDVW�WKH�ó´�KH[�UHFHVV�WR�
DFFHSW�WKH�KH[�NH\�WR�DFWXDWH�RU�XQODWFK�WKHLU�GHYLFH��0DQ\�WHDPV�GHVLJQHG�DQG��'�SULQWHG�
WKH�HQWLUHW\�RI�WKHLU�PHFKDQLVPV��6RPH�H[DPSOH�EULGJH�PHFKDQLVPV�SURGXFHG�E\�WHDPV�DUH�
VKRZQ�LQ�)LJXUHV�������DQG����

 
)LJXUH����$�EULGJH�PHFKDQLVP�IHDWXULQJ�UDFN�DQG�SLQLRQ�DQG�VFLVVRU�HOHPHQWV�SULRU�WR��OHIW��
GHSOR\PHQW��DQG��ULJKW��WKH�PHFKDQLVP�GHSOR\HG�WR�VSDQ�WKH����PP�JDS��VXSSRUWLQJ���NJ��

 
)LJXUH����&$'�RI�D�EULGJH�PHFKDQLVP�XWLOLVLQJ�D�WKUHDGHG�SRZHU�VFUHZ��VFLVVRU�HOHPHQWV�DQG�

WHQVLRQ�ORFNLQJ�WRS�SDQHOV�LQ��OHIW��SUH�GHSOR\PHQW�DQG��ULJKW��SRVW�GHSOR\PHQW��

�

)LJXUH����$Q�HODVWLF�SRZHUHG�EULGJH�PHFKDQLVP�ZLWK�KH[�GULYH�RSHUDWHG�ODWFK�LQ�LWV��OHIW��SUH�
GHSOR\PHQW�DQG��ULJKW��SRVW�GHSOR\PHQW�VWDWHV��
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STANDARD 6: ENGINEERING LEARNING WORKSPACES 
 
$�VSHFLDOLVHG�³IODW�IORRU´�VSDFH�ZLWK�VHDWLQJ�IRU�����VWXGHQWV�ZDV�GHVLJQHG�DQG�EXLOW��DV�SDUW�
RI�D�ODUJH�QHZ�EXLOGLQJ��IRU�WKH�ZHHNO\���KRXU�SUDFWLFDO�VHVVLRQV�DQG�DVVRFLDWHG�SURMHFW�ZRUN�
LQ�WKLV�XQLW��7KLV�YHQXH�LV�HTXLSSHG�ZLWK�GU\�HUDVH�WDEOHV�RQ�ZKHHOV�WKDW�FDQ�EH�TXLFNO\�IROGHG�
DQG�VWRZHG��RYHUKHDG�SRZHU��DXGLR�YLVXDO�HTXLSPHQW��DQG�ODUJH�DUHDV�RI�WKH�IORRU�WKDW�FDQ�EH�
HDVLO\�FOHDUHG�WR�PDNH�URRP�IRU�SURMHFW�WHVWLQJ��VHH�)LJXUH�����7KH�FRQQHFWHG�VWRUHURRP�ZDV�
XVHG�WR�VWRZ�WKH����GHGLFDWHG��'�SULQWHUV�PRXQWHG�RQ�VL[�UROOLQJ�ZRUNEHQFKHV�RXWVLGH�RI�FODVV�
WLPH��(DFK�WHDP�ZDV�SURYLGHG�ZLWK�D�VPDOO�FRPELQDWLRQ�ORFNHU�WR�HQDEOH�WKHP�WR�VWRUH�WKHLU�
SURMHFW�NLWV�FORVH�WR�WKH�WHDFKLQJ�VSDFH��DOORZLQJ�DQ\�VXEVHW�RI�WHDP�PHPEHUV�WR�DFFHVV�WKH�
PDWHULDOV�DQG�ZRUN�RQ�WKH�SURMHFW�IOXLGO\�WKURXJKRXW�WKH�VHPHVWHU��2XU�VWXGHQWV�DUH�UHTXLUHG�
WR�SURYLGH�WKHLU�RZQ�ODSWRS�GHYLFH��ZKLFK�PHHWV�D�PLQLPXP�SHUIRUPDQFH�VWDQGDUG�UHTXLUHG�WR�
LQVWDOO�DQG�UXQ�WKH�UHTXLUHG�&$'�DQG�VOLFHU�VRIWZDUH�LQ�FODVV��
�
7KH� YHQXH¶V� IDFLOLWLHV� DOORZ� VWXGHQWV� WR� SUHVHQW� SK\VLFDO� DQG� GLJLWDO�PHGLD� RI� WKHLU� FKRLFH��
3UHVHQWDWLRQV�DUH�RIWHQ�SHUIRUPHG� LQ�XS� WR� WKUHH�VWUHDPV��DLGHG�E\� WKH�SURYLVLRQ�RI�PRELOH�
DXGLR�YLVXDO�VROXWLRQV�LQ�WKH�IRUP�RI�0RELOH�&RPSXWHUV�RQ�:KHHOV��0R&R:V��WR�KDQGOH�WKH�
GHPDQGV� RI� ODUJH� FRKRUWV� ������ VWXGHQWV� SHU� VHPHVWHU�� ���� VWXGHQWV� DQG� ��� WHDPV� SHU�
VHVVLRQ���
�

�
)LJXUH����2XU�����VHDW��IODW�IORRU�WHDFKLQJ�VSDFH��OHIW���7ZR�RI�RXU�VL[�PRELOH��'�SULQWHU�

ZRUNEHQFKHV��HDFK�IHDWXULQJ�IRXU�3UXVD�L��0N��SULQWHUV�DQG�D�GXFWHG�+(3$�DLU�ILOWHU��ULJKW����
 
 
STANDARD 7: INTEGRATED LEARNING EXPERIENCES AND 
STANDARD 8: ACTIVE LEARNING 
 
(DFK�ZHHN�RI�WKH�SURMHFW�UHSUHVHQWV�D�SKDVH�RI�WKH�GHVLJQ�SURFHVV�DQG�PRYHV�FORVHU�WR�WKH�
XOWLPDWH�JRDO�RI�D�UHDOLVHG�SURGXFW��7KH�W\SH�RI� LQIRUPDO�UHSRUWLQJ�W\SLFDO�RI�WKH�HQJLQHHULQJ�
ZRUNSODFH� LV� XVHG� IRU� DVVHVVPHQW� HDUO\� LQ� WKH� SURMHFW�� DQG� D� PRUH� VXEVWDQWLDO� IRUPDO��
VXPPDWLYH�SUHVHQWDWLRQ�ZLWK�D�VXSSRUWLQJ�VOLGH�GHFN�LV�PDGH�DW�LWV�FRQFOXVLRQ��'LIIHUHQW�WHDP�
PHPEHUV�DUH�UHTXLUHG�WR�SUHVHQW�HDFK�ZHHN�WR�HQVXUH�VKDUHG�SDUWLFLSDWLRQ��3UDFWLFDO�OHDUQLQJ�
DFWLYLWLHV�DQG�DVVHVVPHQW�GHWDLOV�DUH�VKRZQ�LQ�7DEOH����
�

 �

�
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7DEOH����3URMHFW�$VVHVVPHQW�
���
��

:HHN� 3ULPDU\�$FWLYLW\� 3UDFWLFDO�/HDUQLQJ�$FWLYLWLHV� $VVHVVPHQW�����

�� &RQFHSW�
,GHDWLRQ�

:RUNLQJ�LQ�\RXU�WHDP��GHYHORS�RQH�
XQLTXH�LGHD�SHU�WHDP�PHPEHU�WKDW�
VDWLVILHV�WKH�SURMHFW�EULHI��'HVFULEH�
XVLQJ�KDQG�VNHWFKHV��RU�EXLOG�D�
SURWRW\SH�XVLQJ�WKH�NLW�SDUWV���

7ZR�WHDP�PHPEHUV�
SUHVHQW�WKH�WHDP¶V�WKUHH�
EHVW�LGHDV�DQG�GHVFULEH�
UHODWLYH�PHULW�������

�� 3DUW�$VVHPEO\�
&$'�

7ZR�KLJK�SRWHQWLDO�FRQFHSWV�DUH�
GHYHORSHG�LQWR�IXQFWLRQDO�&$'�
DVVHPEOLHV��

7ZR�WHDP�PHPEHUV�
SUHVHQW�&$'�PRGHOV�DQG�
GHVFULEH�PHFKDQLVP�
IXQFWLRQ�DQG�PHULW������

�� $GGLWLYH�
0DQXIDFWXULQJ�
6WXG\�

.H\�GHWDLOV��ILWV��WROHUDQFHV��FULWLFDO�
JHRPHWU\��SULQW�RULHQWDWLRQ��HWF���DUH�
SUHSDUHG�IRU��'�SULQWLQJ�DQG�WHVW�
SDUWV�DUH�PDQXIDFWXUHG��

7ZR�WHDP�PHPEHUV�
SUHVHQW�DQG�MXVWLI\�WKHLU�
SDUWV�DQG�DGGLWLYH�
PDQXIDFWXULQJ�VWUDWHJ\��
�����

�� 3UHOLPLQDU\�
7HVWLQJ�

7HDPV�PDQXIDFWXUH�SURWRW\SH�
DVVHPEOLHV�DQG�DUH�SURYLGHG�
DFFHVV�WR�WHVWLQJ�HTXLSPHQW��
,QVWUXFWRUV�DUH�DYDLODEOH�IRU�
FRQVXOWDWLRQ��

3HHU�DVVHVVPHQW�RI�
GHVLJQ�EULHI�VDWLVIDFWLRQ�
DQG�SHUIRUPDQFH�WHVW�
FULWHULD�DJDLQVW�D�SURYLGHG�
UXEULF�������

�� )LQDO�7HVW� 7HDPV�GHPRQVWUDWH�WKH�IXQFWLRQ�RI�
WKHLU�PHFKDQLVP�DQG�SUHVHQW�VOLGHV�
ZKLFK�H[SODLQ�WKHLU�GHVLJQ��
GHYHORSPHQW�DQG�WHVWLQJ���

7ZR�WHDP�PHPEHUV�
SUHVHQW�DQG�GHPRQVWUDWH�
WKHLU�PHFKDQLVP�DQG�
FULWLFDOO\�DQDO\VH�WKH�
HQWLUH�GHVLJQ�SURFHVV��
�����

�
 
STANDARD 12: PROGRAM EVALUATION 
 
7KH�VXFFHVV�RI�WKLV�QHZ�WHDP�SURMHFW�ZDV�LQLWLDOO\�HYDOXDWHG�EDVHG�RQ�ERWK�TXDQWLWDWLYH�DQG�
TXDOLWDWLYH�IHHGEDFN�FROOHFWHG�DV�SDUW�RI�RXU�XQLYHUVLW\¶V�6WXGHQW�(YDOXDWLRQ�RI�7HDFKLQJ�DQG�
8QLWV��6(78���VXPPDULVHG�LQ�7DEOH����2YHUDOO��VWXGHQWV�ZHUH�VDWLVILHG�ZLWK�WKH�XQLW����������
DERYH� WKH� XQLYHUVLW\� DYHUDJH� VFRUH��� 7KLV� OHYHO� RI� RYHUDOO� XQLW� VDWLVIDFWLRQ�ZDV� WKH� KLJKHVW�
DPRQJ�WKH�WKUHH�QHZ�GHVLJQ�XQLWV��7KH�VXUYH\�UHVXOWV�VKRZHG�VWURQJ�SHUIRUPDQFH�FRPSDUHG�
WR� SUHYLRXV� VHPHVWHUV� LQ� FULWHULD� UHODWHG� WR� WKH� PL[� RI� WKHRU\� DQG� SUDFWLFDO� DSSOLFDWLRQ��
HQJDJHPHQW�� OHDUQLQJ�DFWLYLWLHV�DQG�DVVHVVPHQW��6WXGHQWV�DOVR�VHOI�UHSRUWHG�JURZWK�LQ�WKHLU�
VNLOOV�UHODWLQJ�WR�GHVLJQ�SURMHFW�H[SHULHQFH��&$'���'�SULQWLQJ��DQG�WHDPZRUN��7RQJ�HW�DO����������
$� ODUJH� QXPEHU� RI� DQRQ\PRXV� ZULWWHQ� FRPPHQWV� ZHUH� DOVR� UHFHLYHG�� DQG� D� FRXSOH� RI�
LQWHUHVWLQJ�RQHV�UHODWLQJ�WR�WKH�SURMHFW�DQG�VFDIIROGHG�DFWLYLWLHV�LQFOXGHG��
�

�
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³,�UHDOO\�HQMR\HG�WKH�SURFHVV�RI�FUHDWLQJ�6ROLGZRUNV�PRGHOV�XVLQJ�WKH�WKHRU\�WDXJKW���'�SULQWLQJ�
WKHP��DQG�WHVWLQJ��,�IRXQG�WKLV�SURWRW\SLQJ�ORRS�WR�EH�D�YHU\�HIIHFWLYH�ZD\�WR�WHDFK�WKH�IDLUO\�
DEVWUDFW�WKHRUHWLFDO�FRQFHSW�LQ�D�YHU\�KDQGV±RQ�ZD\�´�
�
³7KHUH�ZDV�D�JRRG�DVSHFW�RI�SUDFWLFDO�DSSOLFDWLRQ��ZKHQ�LW�FDPH�WR�WKH�SUDFWLFDO�FODVVHV��DQG�
WKH�JURXS�ZRUN�ZDV�FKDOOHQJLQJ��EXW�GRDEOH��7KLV�DOORZHG� IRU�JUHDW�VWXGHQW�GLVFXVVLRQ�DQG�
WHDPZRUN��ZKLFK�LV�WKH�SHUIHFW�HQYLURQPHQW�IRU�OHDUQLQJ�HQJLQHHULQJ�´�
�

7DEOH����6WXGHQW�(YDOXDWLRQ�RI�7HDFKLQJ�8QLWV�6XUYH\�5HVXOWV���(1*������6�������

�
6RPH�FRPPHQWV�LQFOXGHG�YDOXDEOH�UHFRPPHQGDWLRQV�IRU�IXWXUH�LPSURYHPHQWV��LQFOXGLQJ��
�
³+DYH�VPDOOHU�WHDPV����±���´��
�
³2QH�PDMRU�LVVXH�WKURXJKRXW�WKH�VHPHVWHU�ZDV�WKH�ODFN�RI�SULQWHUV�DYDLODEOH��,�WKLQN�REWDLQLQJ�
PRUH�SULQWHUV�RU�VHWWLQJ�DVLGH�PRUH�WLPH�ZRXOG�PDNH�WKH�SURFHVV�PXFK�PRUH�HQMR\DEOH«�,W�
IHOW�OLNH�WKHUH�ZDV�YHU\�OLWWOH�WLPH�DQG�LI�D�VLQJOH�SULQW�IDLOHG�RU�D�VLQJOH�LGHD�IDLOHG��WKHQ�WKHUH�
ZRXOG�QRW�EH�HQRXJK�WLPH�WR�FRPSOHWH�DQRWKHU�´���
�
 
RECOMMENDATIONS AND FUTURE WORK 
)RU�IXWXUH�LWHUDWLRQV�RI�WKH�SURMHFW��WKH�IROORZLQJ�LPSURYHPHQWV�ZLOO�EH�PDGH��

Ɣ� 0DNH��'�SULQWHUV�DYDLODEOH�RQ�ZHHNHQGV�DQG�DIWHU�KRXUV��/LPLWHG�DFFHVV�KRXUV�DQG�
FRPSHWLQJ�ZLWK�FODVV�WLPH�LQ�RWKHU�XQLWV�RI�VWXG\�PD\�KDYH�OLPLWHG�WKH�QXPEHU�RI�GHVLJQ�
LWHUDWLRQV���

Ɣ� ,QFUHDVH�WKH�ZHLJKWLQJ�RI�WKH�SURMHFW�DVVHVVPHQW��7KH�SHUFHQWDJH�RI�WKH�WRWDO�JUDGH�
DOORFDWHG�ZDV�QRW�VHHQ�WR�UHSUHVHQW�WKH�WLPH�UHTXLUHG�WR�FRPSOHWH�WKH�SURMHFW�FRPSDUHG�
WR�RWKHU�DVVHVVPHQW�WDVNV��DV�HYLGHQFHG�E\�VWXGHQWV¶�FRPPHQWV�LQ�6(78��

Ɣ� ,Q�������ZH�ZLOO�LPSOHPHQW�D�)LUVW�<HDU�/HDUQLQJ�&HQWUH���DQ�LQIRUPDO�VSDFH�IRU�ILUVW�
\HDU�VWXGHQWV�WR�ZRUN�RQ�WKHLU�SURMHFWV��DWWHQG�XQLW�KHOSGHVNV�DQG�EH�UHIHUUHG�WR�VWXG\�
VXSSRUW�ZKHUH�QHFHVVDU\���

5HFRPPHQGDWLRQV�WR�RWKHUV�SXUVXLQJ�D�VLPLODU�SURMHFW�LPSOHPHQWDWLRQ��
Ɣ� 3HGDJRJLFDOO\� VSHDNLQJ�� KLJK�H[SHFWDWLRQV�RI� VWXGHQW� RXWSXW� FDQ�EH� VHW� DV� ORQJ�DV�

OHDUQLQJ�LV�VFDIIROGHG�DSSURSULDWHO\��:H�UHFRPPHQG�UHJXODU�GHVLJQ�UHYLHZV�ZLWK�VNLOOHG�

�
���



3URFHHGLQJV�RI�WKH���WK�,QWHUQDWLRQDO�&',2�&RQIHUHQFH��KRVWHG�E\�1718��7URQGKHLP��1RUZD\��-XQH���������������

WHDFKLQJ�VWDII�WR�SURYLGH�WLPHO\�IHHGEDFN��PRWLYDWH�UHJXODU�SURJUHVV�WRZDUGV�WKH�JRDO�
�UDWKHU�WKDQ�D�VSULQW�DW�WKH�ILQLVK���DQG�KHOS�GHWHFW�WHDPZRUN�SUREOHPV�HDUO\���

Ɣ� 7HDPV� RI� ���� VWXGHQWV� DUH� SUHIHUDEOH� IRU� ILUVW�\HDU� SURMHFWV�� JLYHQ� WKH� VWXGHQWV¶�
LQH[SHULHQFH�LQ�PDQDJLQJ�HQJLQHHULQJ�WHDPZRUN�G\QDPLFV���

 
 
CONCLUSIONS 
 
$� GHVLJQ� SURMHFW� ZDV� LPSOHPHQWHG� LQ� WKH� XQLW� (1*����� (QJLQHHULQJ� 'HVLJQ�� LQWHJUDWLQJ�
HOHPHQWV� RI� FLYLO��PHFKDQLFDO�� DQG�PDWHULDOV� HQJLQHHULQJ�� 7KH� SURMHFW� UHTXLUHG� VWXGHQWV� WR�
SURSRVH� D� UDQJH� RI� VROXWLRQV� WR� D� FRPSOH[�� RSHQ�HQGHG� SUREOHP� DQG� MXVWLI\� WKHLU� FKRVHQ�
VROXWLRQV�ZLWK�HQJLQHHULQJ�UHDVRQLQJ��6WXGHQWV�GHYHORSHG�D�EULGJH�PHFKDQLVP�DFFRUGLQJ�WR�
WKH�JLYHQ�FRQVWUDLQWV�IRU�VWDUWLQJ�VL]H��GHSOR\PHQW�VSDQ�DQG�VWUXFWXUDO�VWUHQJWK��7KLV�W\SH�RI�
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