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ABSTRACT 
�
7KLV� SDSHU� UHSRUWV� RQ� WKH� GHYHORSPHQW� RI� D� EULHI� VFHQDULR�EDVHG� FKDOOHQJH� WR� SURPSW�
HQJLQHHULQJ� VWXGHQWV¶� UHIOHFWLRQ� DERXW� WKH� EURDGHU� LPSDFWV� RI� WKHLU� GHVLJQ� GHFLVLRQV�� DQG�
WKHUHE\�LQFUHDVH�WKHLU�HWKLFDO�VHQVLWLYLW\�DQG�PRWLYDWLRQ��7KH�JDPH�VFHQDULR�DVNV�SOD\HUV�WR�
GHVLJQ�D�GURQH�IRU�RUQLWKRORJLVWV�WR�VWXG\�ELUGV��FRQWH[WXDOL]HG�DV�SDUW�RI�D�XQLYHUVLW\�FRXUVH��
&RQVWUDLQHG� E\� WKHLU� EXGJHW�� SOD\HUV� FKRRVH� D� VXEVHW� IURP� D� YDULHW\� RI� DFWLRQV� WKDW� FDQ�
DGYDQFH�WKHLU�GURQH�GHVLJQ��(DFK�DFWLRQ��IRU�H[DPSOH�VSHQGLQJ�D�ZHHN�SURWRW\SLQJ�LQ�WKH�ODE�
����¼��RU�PDNLQJ�D�RQH�GD\� ILHOG� WULS�ZLWK� WKH�RUQLWKRORJLVWV� �����¼��� DOORZV� WKH�SOD\HUV� WR�
DFFHVV�VSHFLILF�LQIRUPDWLRQ�DQG�PDNH�FKRLFHV�WR�UHILQH�WKHLU�GHVLJQ��3UHVHQWLQJ�WKH�WDVN�DV�D�
PHFKDQLFDO�HQJLQHHULQJ�GHVLJQ�SUREOHP��ZLWKRXW�UHIHUHQFH�WR�HWKLFV�RU�VXVWDLQDELOLW\��JLYHV�XV�
D�ZLQGRZ�LQWR�KRZ�VWXGHQWV�VSRQWDQHRXVO\� LQFOXGH�WKHVH�DVSHFWV� LQ�WKHLU�GHVLJQ�GHFLVLRQV��
7KLV�LV�LPSRUWDQW��DV�SUHYLRXV�VWXGLHV�KDYH�VKRZQ�WKDW�HQJLQHHUV�W\SLFDOO\�LQWHUSUHW�WKHLU�EULHI�
DV�UHVWULFWHG�RQO\�WR�WKHLU�FRUH�HQJLQHHULQJ�GLVFLSOLQDU\�H[SHUWLVH�DQG�GR�QRW�SHUFHLYH�WKH�HWKLFDO�
LPSOLFDWLRQV�RI�WKHLU�GHVLJQ�GHFLVLRQV��7KH�IHHGEDFN�WKDW�SDUWLFLSDQWV�UHFHLYH�DIWHU�VXEPLWWLQJ�
WKHLU� ILQDO� SURWRW\SH� KLJKOLJKWV� SRWHQWLDO� HWKLFDO� DQG� HQYLURQPHQWDO� LVVXHV�� ZLWK� D� YLHZ� WR�
LQFUHDVLQJ�ERWK�VWXGHQWV¶�HWKLFDO�VHQVLWLYLW\� �UHFRJQLVLQJ� WKDW�DQ�HWKLFDO�FRQFHUQ�H[LVWV��DQG�
HWKLFDO�PRWLYDWLRQ��LQWHUQDO�GULYH�WRZDUGV�EHKDYLRXUV�FRKHUHQW�ZLWK�HWKLFDO�YDOXHV���7KLV�SDSHU�
UHSRUWV�RQ�WKH�VFHQDULR�GHYHORSPHQW�DQG�ILUVW�LPSOHPHQWDWLRQ�DV�DQ�RQOLQH�JDPH�WKDW�FRQVWLWXWH�
WKH�VHPHVWHU�SURMHFW�RI�WKH�VHFRQG�DXWKRU��:H�VKDUH�SUHOLPLQDU\�SDUWLFLSDQW�IHHGEDFN�DQG�RXU�
SODQV� IRU� D� WDQJLEOH� LQWHUIDFH�ZLWK� WDEOHWRS� URERWV� WR� REVHUYH� SDUWLFLSDQWV¶� GHFLVLRQ�PDNLQJ�
SURFHVVHV�WKURXJK�KDSWLF�IXQFWLRQDOLW\�DQG�DIIRUG�RSSRUWXQLWLHV�WR�LQWHJUDWH�SHHU�GLVFXVVLRQV�LQ�
WKH�DFWLYLW\��
�
�
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INTRODUCTION 
 
)RUHVHHLQJ�WKH�SRWHQWLDO�GRZQVWUHDP�HWKLFDO�DQG�HQYLURQPHQWDO�LPSDFWV�RI�HQJLQHHULQJ�GHVLJQ�
GHFLVLRQV�LV�GLIILFXOW�IRU�SURIHVVLRQDO�HQJLQHHUV�HYHQ�ZKHQ�WKH\�SRVVHVV�VLJQLILFDQW�H[SHULHQFH�
ZLWK� WKH� LPSOHPHQWDWLRQ� FRQWH[W�� 7KLV� GLIILFXOW\� LV� DGGUHVVHG� LQ� WKH� &',2� FXUULFXOXP�� IRU�
H[DPSOH�E\�6WDQGDUG���ZKLFK�UHTXLUHV�WZR�RU�PRUH�GHVLJQ�LPSOHPHQW�H[SHULHQFHV��+RZHYHU��
WKH�DELOLW\�WR�LGHQWLI\�HWKLFDO�LPSOLFDWLRQV�IRU�WKH�SURMHFWV�WKH\�ZRUN�RQ�ZDV�UDWHG�E\�SURIHVVLRQDO�
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HQJLQHHUV��0DVWHUV�VWXGHQWV�DQG�%DFKHORU�VWXGHQWV�DV�D�UHODWLYH�ZHDNHU�DUHD�RI� WKHLU�VNLOOV�
VHWV��3LFFDUG�HW�DO����������,W�LV�WKHUHIRUH�LQWHUHVWLQJ�WR�FUHDWH�DGGLWLRQDO��EULHI�DQG�ORZ�UHVRXUFH�
RSSRUWXQLWLHV�LQ�DQ�HQJLQHHULQJ�SURJUDP�WKDW�HQDEOH�VWXGHQWV�WR�GHYHORS�H[SHULHQFH�ZLWK�WKH�
HWKLFDO�DQG�VXVWDLQDELOLW\�LPSOLFDWLRQV�RI�GHVLJQ�GHFLVLRQV��7KLV�SDSHU�UHSRUWV�RQ�WKH�FUHDWLRQ�
RI� D� GHVLJQ� FKDOOHQJH� ³JDPH´� WR� GHYHORS� VWXGHQWV¶� HWKLFDO� DZDUHQHVV� DQG� VHQVLWLYLW\� E\�
FRQIURQWLQJ�WKHP�ZLWK�WKH�HWKLFDO�DQG�VXVWDLQDELOLW\�FRQVHTXHQFHV�RI�WKHLU�GHVLJQ�GHFLVLRQV��
7KLV�SDSHU�LV�FRKHUHQW�ZLWK�WKH�PRWLYDWLRQV�IRU�WKH�ODWHVW�XSGDWH�RI�WKH�&',2�V\OODEXV��������
WR�EHWWHU�UHIOHFW�WKH�³JURZLQJ�DZDUHQHVV�DQG�HYLGHQFH�RI�WKH�LPSDFW�RI�KXPDQ�DFWLYLWLHV�RQ�RXU�
SODQHWDU\�V\VWHP�DQG�HFRV\VWHPV´��WKLV�DFWLYLW\�SURPSWV�VWXGHQWV�WR�FRQVLGHU�DVSHFWV�UHODWHG�
WR� VHFWLRQ� ���� (WKLFV�� (TXLW\� DQG�2WKHU� 5HVSRQVLELOLWLHV�� SDUWLFXODUO\� WKH� VXEVHFWLRQV� ������
(WKLFV�� ,QWHJULW\� DQG� 6RFLDO� 5HVSRQVLELOLW\� DQG� ������ 6WD\LQJ� &XUUHQW� RQ� WKH� :RUOG� RI�
(QJLQHHULQJ� �ZKLFK� LQFOXGHV� WKH� VRFLDO�� HQYLURQPHQWDO�� DQG� HFRQRPLF� LPSDFW� RI� QHZ�
WHFKQRORJLHV����
�
³7KH� VSHFLILF� QDWXUH� RI� WKH� HWKLFDO� LVVXHV� DULVLQJ� IURP� GLJLWDO� WHFKQRORJ\� �H�J�� SULYDF\��
DOJRULWKPLF� ELDV� RU� WUDQVSDUHQF\� LVVXHV�´� �+DUGHEROOH� HW� DO��� ������ UHTXLUHV� WKDW� HQJLQHHUV�
LQWHJUDWH� HWKLFDO� FRQVLGHUDWLRQV� LQ� WKHLU� WHFKQLFDO� SUREOHP� VROYLQJ� WKURXJKRXW� WKH� GHVLJQ�
SURFHVV��2I�FRXUVH��WUDGLWLRQDO�HWKLFDO�GLOHPPDV�VWLOO�RFFXU�DV�QHZ�WHFKQRORJLHV�DUH�GHSOR\HG�
LQ�VRFLHW\��:KLOH�D�UHFHQW�PHWD�DQDO\VLV�UHSRUWV�PDMRU�HIIRUWV�KDYH�EHHQ�PDGH�WR�LPSURYH�WKH�
LQWHJUDWLRQ� RI� HWKLFV� LQ� HQJLQHHULQJ� FXUULFXOD� �:DWWV� HW� DO��� ������� VHYHUDO� VWXGLHV� SRLQW� WR�
HQJLQHHUV¶�HWKLFDO�VHQVLWLYLW\�RU�HWKLFDO�DJHQF\�EHLQJ�LQVXIILFLHQW�WR�HQDEOH�WKHP�WR�SURGXFWLYHO\�
LQFRUSRUDWH�HWKLFDO�FRQFHUQV�LQ�WKHLU�ZRUN��7R�FLWH�D�IHZ�H[DPSOHV��,YDQ�6]HNHO\��������IRXQG�
WKDW�ZKLOH�,7�SURIHVVLRQDOV�VRXJKW�WR�PHHW�HWKLFDO�VWDQGDUGV��WKHLU�DFWLRQV�ZHUH�PRWLYDWHG�E\�
VHHNLQJ� WR� FRPSO\�ZLWK� FULWHULD� VHW� E\� WKHLU� HPSOR\HUV� UDWKHU� WKDQ� UHVSRQGLQJ� WR� WKHLU� RZQ�
HWKLFDO� PRWLYDWLRQ�� ,VDDF� HW� DO�¶V� ������� REVHUYDWLRQDO� VWXG\� IRXQG� FRPSXWHU� HQJLQHHULQJ�
VWXGHQWV�GLG�QRW�VSRQWDQHRXVO\�LQFOXGH�VXVWDLQDELOLW\�LQ�WKHLU�VRIWZDUH�GHVLJQ�GHFLVLRQV��DQG�
HQJDJHG� RQO\� SHULSKHUDOO\� ZLWK� HWKLFDO� LVVXHV� UHODWHG� WR� HLWKHU� SULYDF\� RU� DFFHVVLELOLW\��
/|QQJUHQ¶V� �������GLVFXUVLYH�DQDO\VLV�RIIHUV�D� ULFK�H[SORUDWLRQ�RI� WKH�SHUFHLYHG�VHSDUDWLRQ�
EHWZHHQ�HWKLFV�DQG�WHFKQLFDO��GLVFLSOLQDU\�WKLQNLQJ���
�
:KLOH� LW� LV� LPSRUWDQW� WR� DFNQRZOHGJH� WKDW�ZRUNSODFH� HQYLURQPHQWV� FRQWULEXWH� WR� WKH� VFRSH�
DIIRUGHG�WR�HQJLQHHUV�XVH�HWKLFV�DQG�VXVWDLQDELOLW\�WR�LQIRUP�WKHLU�FKRLFHV��WKH�VWUHQJWK�RI�WKHLU�
HWKLFDO�SRVLWLRQV�DOVR�SOD\V�DQ�LPSRUWDQW�UROH��+ZDQJ�DQG�&KHQ��������.DUDNRo�HW�DO���������
)XUWKHU��*ULIILQ�HW�DO��IRXQG�WKDW�HQJLQHHUV�WHQGHG�WR�PLQLPLVH�WKH�HWKLFDO�GLPHQVLRQV�RI�WKHLU�
ZRUN�RU�WR�GHVFULEH�WKH�HWKLFDO�GLPHQVLRQV�DV�EH\RQG�WKHLU�VSKHUH�RI�UHVSRQVLELOLW\���������,Q�
HQJLQHHULQJ�HGXFDWLRQ��UHTXLULQJ�VWXGHQWV�WR�HPSOR\�WKH�SHUVSHFWLYHV�DQG�WRROV�RI�HWKLFDO�DQG�
YDOXH�FHQWHUHG�GHVLJQ� �'RQLD� DQG�6KDZ�� ������ LV� D� SURPLVLQJ� YHFWRU� WR� GHYHORS� VWXGHQWV¶�
FDSDFLW\�WR�PDNH�UHOHYDQW��FRQWH[WXDO�FRQQHFWLRQV�EHWZHHQ�WKHLU�GLVFLSOLQDU\�GHVLJQ�DSSURDFK�
DQG� HWKLFDO� FRQFHUQV�� 7KH� H[SHFWDWLRQ� WKDW� HWKLFV� EH� LQWHJUDWHG� WUDQVYHUVDOO\� OHDGV� WR� LWV�
FODVVLILFDWLRQ�DV�D�WUDQVYHUVDO�VNLOO�LQ�WHUPV�RI�H[SHFWHG�JUDGXDWH�DWWULEXWHV�VHW�E\�HQJLQHHULQJ�
DFFUHGLWDWLRQ�ERGLHV��&7L��$%(7���:H�DFFRUGLQJO\�UHYLHZ�RXU�PRGHO�IRU�WHDFKLQJ�WUDQVYHUVDO�
VNLOOV�EHORZ���
�
Teaching Transversal Skills 
 
7KLV�SURMHFW�LV�SDUW�RI�WKH��7�3/$<�LQLWLDWLYH��ZKLFK�LQYHVWLJDWHV�WKH�GHYHORSPHQW�RI�HQJLQHHULQJ�
VWXGHQWV¶� WUDQVYHUVDO� VNLOOV� XVLQJ� WDQJLEOHV�� $V� FDQ� EH� YHULILHG� E\� D� FXUVRU\� UHYLHZ� RI� WKH�
SURJUDP�IRU�DQ\�UHFHQW�HQJLQHHULQJ�HGXFDWLRQ�FRQIHUHQFH��WUDQVYHUVDO�VNLOOV�DUH�RPQLSUHVHQW�
LQ� HQJLQHHULQJ�HGXFDWLRQ�� ,PSURYLQJ�JUDGXDWHV¶� WUDQVYHUVDO� VNLOOV� UHTXLUHV�DFWLRQ�DW� VHYHUDO�
RUGHU�RI�PDJQLWXGH��IURP�PDFUR�OHYHO�FRRUGLQDWLRQ�DFURVV�WKH�FXUULFXOXP�WR�WKH�PLFUR�OHYHO�RI�
WKH�WHDFKLQJ�RI�VSHFLILF�VNLOOV�WKURXJK�WKH�UHVRXUFHV��DVVLJQPHQWV��DQG�IHHGEDFN�SURYLGHG�WR�
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VWXGHQWV���7�3OD\�KDV�GHYHORSHG�D�WKUHH�SDUW�IUDPHZRUN�IRU�WKLV�PLFUR�OHYHO�WKDW�GHVFULEHV�WKH�
HOHPHQWV� ZH� KDYH� LGHQWLILHG� HVVHQWLDO� IRU� WUDQVYHUVDO� VNLOO� GHYHORSPHQW� �,VDDF� HW� DO���
IRUWKFRPLQJ���$V�VKRZQ�LQ�)LJXUH����WKH�ILUVW�OHYHO�LV�GHFODUDWLYH�NQRZOHGJH�ZKLFK�UHIHUV�WR�WKH�
DFWXDO�NQRZOHGJH�DQG�FRQFHSWV�WKDW�XQGHUSLQ�D�VNLOO��7DNLQJ�WKH�H[DPSOH�RI�WKH�WUDQVYHUVDO�
VNLOO�RI�HWKLFV��UHOHYDQW�GHFODUDWLYH�NQRZOHGJH�LQFOXGHV�VRXUFHV�RI�ELDV�LQ�PDFKLQH�OHDUQLQJ�RU�
WKH� UROH� RI� LQHTXDOLW\� LQ� FOLPDWH� FKDQJH�� 7KH� QH[W� OHYHO�� SURFHGXUDO� VNLOOV�� UHODWHV� WR� WKH�
LQWHJUDWLRQ�RI� WKLV� NQRZOHGJH� LQ� WKLQNLQJ�DQG�EHKDYLRXU��&RQWLQXLQJ� WKH�H[DPSOH�DERYH�RQ�
HWKLFV�� SURFHGXUDO� VNLOOV� LQYROYH� JHQHUDWLQJ� GLYHUVH� XVHU� VWRULHV�� HPSOR\LQJ� VWUDWHJLHV� IRU�
HTXLWDEOH� WHDPZRUN�� DQG� GHVLJQLQJ� WR� SURPRWH� HFRORJLFDO� FKRLFHV�� 7KH� ILQDO� OHYHO��
PHWDFRJQLWLYH�DQG�PHWD�HPRWLRQDO�UHIOHFWLRQ��UHIHUV�WR�WKH�VHOI�PRQLWRULQJ�RI�WKH�HIILFDF\�DQG�
DSSURSULDWHQHVV�RI�WKH�SURFHGXUDO�VNLOOV�EHLQJ�LPSOHPHQWHG��7KLV�VNLOO�LQYROYHV��IRU�H[DPSOH��
WKH�DELOLW\�WR�DVVHVV�WKH�HIIHFWLYHQHVV�RI�WKH�GHFLVLRQ�PDNLQJ�RU�GHVLJQ�DSSURDFK�EHLQJ�XVHG�
LQ�WKH�FXUUHQW�PRPHQW��,V�LW�VXLWDEOH�IRU�FXUUHQW�SKDVH�RU�REMHFWLYHV"�,I�LW�LV�ZRUNLQJ�EHWWHU�WKDQ�
H[SHFWHG��ZK\�LV�WKLV�DQG�ZK\�GLGQ¶W�LW�ZRUN�ZHOO�ODVW�WLPH"�7KLV�WKLUG�OHYHO�LV�UHODWHG�ERWK�WR�
GHYHORSLQJ�VWXGHQWV¶�FDSDFLW\�WR� LGHQWLI\�ZKHQ�D�GLIIHUHQW�DSSURDFK�LV�QHHGHG�DQG� WR�VHOHFW�
DSSURSULDWH�VWUDWHJLHV�LQ�WKH�SUHVHQW�PRPHQW��7KLV�ILQDO�OHYHO�LV�IXQGDPHQWDO�WR�VWXGHQWV�EHLQJ�
DEOH�WR�WUDQVIHU�WKHLU�H[SHULHQFHV�IURP�WKH�FXUUHQW�OHDUQLQJ�VLWXDWLRQ�WR�WKHLU�QH[W�SURMHFW��DQG�
KHQFH�UHOHYDQW�WR�WKHLU�OLIHORQJ�OHDUQLQJ��%LHUZROI���������
�

 
)LJXUH������7�3/$<¶V���OHYHO�DSSURDFK�WR�WHDFKLQJ�WUDQVYHUVDO�VNLOOV��

�
7KH�GHYHORSPHQW�RI�UREXVW�WUDQVYHUVDO�VNLOOV�UHTXLUHV�DOO�WKUHH�RI�WKHVH�OHYHOV�WR�EH�DGGUHVVHG�
RYHU�WKH�FRXUVH�RI�WKH�LQWHUYHQWLRQV�DURXQG�WKH�GHYHORSPHQW�RI�D�SDUWLFXODU�VNLOO��2XU�IUDPHZRUN�
KDV�DOORZHG�XV�WR�FODULI\�WKH�W\SHV�RI�DFWLYLWLHV�DQG�IHHGEDFN�VWXGHQWV�QHHG�WR�GHYHORS�D�ZHOO�
URXQGHG�VNLOO��
�
:KLOH�VHQLRU�HQJLQHHULQJ�VWXGHQWV�W\SLFDOO\�LQWHJUDWH�PRUH�UHIOHFWLYH�SUDFWLFHV�LQWR�WKHLU�GHVLJQ�
WKLQNLQJ�WKDQ�\RXQJHU�VWXGHQWV��$GDPV�HW�DO����������PDQ\�VWXGHQWV�UHTXLWH�H[SOLFLW�VXSSRUW�WR�
GHYHORS� WKHLU�PHWD�FRJQLWLYH�VNLOOV�ZLWK� UHVSHFW� WR� WKHLU�GHVLJQ�GHFLVLRQ� �6WHHOH��������� ,W� LV�
WKHVH�PHWD�FRJQLWLYH�VNLOOV�WKDW�WKH�GURQH�FKDOOHQJH�SUHVHQWHG�LQ�WKLV�SDSHU�DGGUHVVHV��:KLOH�
LW�QHLWKHU� WHDFKHV�DERXW�VSHFLILF�HWKLFDO�RU�VXVWDLQDELOLW\�FRQFHSWV��QRU�SURSRVHV�SURFHGXUDO�
VNLOOV� IRU� VWXGHQWV� WR� LQFRUSRUDWH� HWKLFV� LQWR� WKHLU� WKLQNLQJ�� WKH� VFHQDULR� VHHNV� WR� GHYHORS�
VWXGHQWV¶� VHQVLWLYLW\� DQG�PRWLYDWLRQ� IRU� LGHQWLI\LQJ� HWKLFDO� DQG� VXVWDLQDELOLW\� LPSOLFDWLRQV� RI�
GHVLJQ�FKRLFHV���
�
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Creating an Ethical Game 
 
0HWD� DQDO\VHV� KDYH� VKRZQ� WKDW� HGXFDWLRQDO� JDPHV� FDQ� GHYHORS� FRJQLWLYH�� DIIHFWLYH� DQG�
PRWLYDWLRQDO�VNLOOV��.DUDNRo�HW�DO��������0DQ]DQR�/HyQ�HW�DO����������)RU�H[DPSOH��:DQJ�HW�DO��
�������UHSRUW�WKDW�DQ�DXJPHQWHG�UHDOLW\�JDPH�SURPRWLQJ�JHQHUDO�HQYLURQPHQWDO�DFWLRQV��VXFK�
DV�UHF\FOLQJ��UHVXOWHG�LQ�©�NQRZOHGJH�DEVRUSWLRQ�ª�DQG�LPSURYHG�SDUWLFLSDQWV¶�DWWLWXGHV�WRZDUGV�
VXVWDLQDEOH�EHKDYLRXUV�� �6SHFLILF� UHFRPPHQGDWLRQV�ZLWK� UHJDUG� WR�HWKLFV�HGXFDWLRQ�JDPHV�
LQFOXGH� ³HWKLFDO�FKRLFHV�DQG�GHFLVLRQ�PDNLQJ��ZKLFK�KDYH�DQ�HIIHFW�RQ� WKH�JDPH�SOD\´�DQG�
LQWHJUDWLQJ�UHIOHFWLYH�DFWLYLWLHV��6FKULHU���������0HQGOHU�GH�6XDUH]�HW�DO�¶V�UHSRUW��������S����
SURYLGHV�D� UREXVW�DUJXPHQW� LQ� IDYRXU�RI�JDPHV¶�SRWHQWLDO� WR�DFW�DV�©�V\VWHPV� WKDW�KHOS�XV�
LQKDELW�WKURXJK�JDPHSOD\�WKH�FRPSOH[LW\�RI�GHFLVLRQV�DERXW�IXWXUH�ULVNV�ª��,Q�SDUWLFXODU��WKH\�
LGHQWLI\�JDPHV¶�����SRZHU�WR�FRPSUHVV�WLPH�DQG�WKHUHIRUH�DOORZ�SOD\HUV�WR�H[SHULHQFH�KRZ�WKHLU�
GHFLVLRQV�VKDSH�WKH�RXWFRPHV�RU�HYHQ�PRUH� ORQJ�UDQJH�IXWXUH�DQG�����FDSDFLW\� WR�³FDSWXUH�
UHODWLRQVKLSV�EHWZHHQ�V\VWHP�HOHPHQWV�LQ�D�ZD\�WKDW�JLYHV�DJHQF\�ª�WR�WKH�SOD\HU��LELG����2XU�
XQGHUVWDQGLQJ�RI�WKH�FKDUDFWHULVWLFV�WKDW�PDNH�VHULRXV�JDPHV�HIIHFWLYH�LV�VWLOO�EHLQJ�UHILQHG��
SDUWLFXODUO\� ZLWK� UHVSHFW� WR� WKH� PHWD�FRJQLWLYH� OHYHO� ZH� VHHN� WR� DFFHVV� LQ� RXU� JDPH�� )RU�
H[DPSOH��7DQQHU�DQG�FROOHDJXHV¶��������IRXQG�WKDW�WKHLU�EXVLQHVV�JDPH�GLG�VHUYH�WR�GHYHORS�
XQLYHUVLW\�VWXGHQWV¶�PRUDO�VHQVLWLYLW\�KRZHYHU��LQ�FRQVWUDVW�WR�SUHYLRXV�ZRUN��YHUVLRQV�ZLWK�SUR�
VRFLDO�FXHV�RU�UHIOHFWLRQ�SURPSWV�ZHUH�OHVV�HIIHFWLYH��$V�GLVFXVVHG�DERYH��ZH�DUH�LQWHUHVWHG�LQ�
JHWWLQJ� VWXGHQWV� WR� LQWHJUDWH� HWKLFDO� WKLQNLQJ� LQ� WKHLU� GLVFLSOLQDU\� HQJLQHHULQJ� WKLQNLQJ��
$FFRUGLQJO\��ZH�DUH�LQWHUHVWHG�LQ�&pFLOH�+DUGHEROOH�DQG�FROOHDJXHV¶��������GHYHORSPHQW�RI�DQ�
LQWHUDFWLYH� VFHQDULR� IRU� HQJLQHHULQJ� VWXGHQWV� ZKHUH� SOD\HUV�PDNH� GHFLVLRQV� UHJDUGLQJ� WKH�
GHVLJQ�RI�PDFKLQH�OHDUQLQJ�DOJRULWKPV�DQG�DUH�FRQIURQWHG�ZLWK�WKH�HWKLFDO�LPSOLFDWLRQV���
�
:LWK�D�YLHZ�WR�HQJDJLQJ�WKH�ODUJH�QXPEHU�RI�PHFKDQLFDO�HQJLQHHULQJ�VWXGHQWV�LQ�RXU�LQVWLWXWLRQ��
LQIRUPDO� VXUYH\LQJ�KHOSHG�XV�GHFLGH� WR� FUHDWH�D�JDPH� WKDW� FKDOOHQJHV�SOD\HUV�ZLWK�GHVLJQ�
GHFLVLRQV� UHODWHG� WR� EXLOGLQJ� D� GURQH�� 'URQHV� DUH� H[FLWLQJ� GHYLFHV� ZLWK� IHDWXUHV� DQG�
FRPSRQHQWV� RI� YDU\LQJ� FRPSOH[LW\�� DOORZLQJ� IRU� WUDGH�RIIV� GXULQJ� WKH� GHVLJQ� SURFHVV� �7KH�
&RURQD�:LUH��Q�G����'URQHV�DUH�DOVR�XVHG�IRU�PDQ\�GLIIHUHQW�SXUSRVHV��ELUG�PRQLWRULQJ��SLSH�
LQVSHFWLRQ�� GHOLYHULQJ� VXSSOLHV� WR� UHPRWH� DUHDV�� HWF��� ZKLFK� DOORZV� IRU� WKH� GHYHORSPHQW� RI�
VHYHUDO�VFHQDULR�ZLWKLQ�WKH�JDPH��WKHUHE\�FUHDWLQJ�RSSRUWXQLWLHV�IRU�VWXGHQWV�WR�WUDQVIHU�WKHLU�
VNLOOV�WR�DQRWKHU�FRQWH[W��:KLOH�WKH�WHFKQLFDO�YHULVLPLOLWXGH�LV�LPSRUWDQW�WR�XV��YDU\LQJ�FRPSOH[LW\�
RI� FRPSRQHQWV� DOVR� SURYLGHG� VFRSH� WR�PDNH� WKH� VFHQDULR� DFFHVVLEOH� WR� SHRSOH� ZLWKRXW� D�
VSHFLILF�HQJLQHHULQJ�EDFNJURXQG��6FRSH�IRU�HWKLFDO�LPSOLFDWLRQV�FDQ�EH�IRXQG�LQ�WKH�SRWHQWLDO�
IRU� GURQH�QRLVH� WR� VFDUH�ELUGV�� DQ�H[WUHPH�H[DPSOH�RFFXUUHG�ZKHQ�D�GURQH� FUDVK� FDXVHG�
WKRXVDQGV�RI�HOHJDQW�WHUQV�WR�DEDQGRQ�WKHLU�HJJV��:DVKLQJWRQ�3RVW���������$QRWKHU�SRWHQWLDO�
HWKLFDO�LVVXH�LV�KRZ�ELDV�LQ�XVHU�WHVWLQJ�FDQ�H[FOXGH�FDWHJRULHV�RI�SRWHQWLDO�XVHUV��DULVLQJ�IURP�
VFDOLQJ�HTXLSPHQW�IRU�D�KHDOWK\��PDOH�XQLYHUVLW\�DJHG�SHUVRQ�ZKR�LV�OLNHO\�QRW�UHSUHVHQWDWLYH�
RI�WKH�GLYHUVLW\�RI�XVHUV�LQ�WKH�ILHOG���
�
�
GAME DEVELOPMENT 
�
$V�RXWOLQHG�DERYH��WKH�OHDUQLQJ�RXWFRPH�IRU�WKH�GURQH�FKDOOHQJH�LV�WR�JHW�VWXGHQWV�WR�UHIOHFW�
RQ�WKH�HWKLFDO�DQG�VXVWDLQDELOLW\�LPSOLFDWLRQV�RI�WKHLU�GLVFLSOLQDU\�GHVLJQ�FKRLFHV��$�GURQH�
GHVLJQ�FKDOOHQJH�ZDV�FKRVHQ�IRU�LWV�DWWUDFWLYHQHVV�IRU�EDFKHORUV�VWXGHQWV�DQG�VFRSH�WR�
LQWHJUDWH�HWKLFDO�LVVXHV�LQ�SDUDOOHO�WR�WHFKQLFDO�RQHV��
�
  

�
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Game Play 
�
7KH�VFHQDULR�SUHVHQWV�DV�D� WHFKQLFDO�FKDOOHQJH�RI�GHVLJQLQJ�D�GURQH�IRU�RUQLWKRORJLFDO� ILHOG�
VWXG\��&RQWH[WXDOL]HG�DV�D�FRXUVH�SURMHFW��SOD\HUV�DUH�SURYLGHG�ZLWK�D�EDVLF�GURQH�DQG�JLYHQ�
���ZHHNV�� D� VPDOO�PRQHWDU\� EXGJHW�� DQG� DFFHVV� WR� YDULRXV� H[SHUWV� WR� UHILQH� WKHLU� GURQH¶V�
VSHFLILFDWLRQV�EHIRUH�VXEPLWWLQJ�WKHLU�ILQDO�GHVLJQ��3OD\HUV�FKRRVH�IURP�D�VHW�RI�DFWLRQV��VXFK�
DV�VSHDN�WR�WKH�GLUHFWRU�RI�WKH�UHVHUYRLU�RU�WHVW�LQ�WKH�EDFN\DUG��HDFK�DFWLRQ�LV�DVVRFLDWHG�ZLWK�
D�FHUWDLQ�LQYHVWPHQW�RI�WLPH�DQG���RU�PRQH\��$V�VKRZQ�LQ�)LJXUH����WKH�DFWLRQV�DUH�SUHVHQWHG�
DV�WLOHV�RQ�WKH�VFUHHQ�DQG�WKH�SOD\HU�PDNH�D�FKRLFH�E\�GUDJJLQJ�D�WLOH�WR�WKH�³HQWHU´�ER[��2QFH�
WKH�FKRLFH�LV�HQWHUHG��WKH�SOD\HU�UHFHLYHV�VSHFLILF�LQIRUPDWLRQ�LQ�WKH�OHIW�KDQG�WH[W�ER[�IROORZHG�
E\�GHFLVLRQ�SURSRVDOV��VXEFKRLFHV��WR�PRGLI\�FHUWDLQ�GURQH�SDUDPHWHUV���
�
)RU�H[DPSOH��SOD\HUV�KDYH�WKH�RSWLRQ�WR�LQFUHDVH�WKH�ZLQJVSDQ�RI�WKH�GURQH�DV�WKH�UHVXOW�RI�
YDULRXV� DFWLRQV�� 7KH� GLUHFWRU� RI� WKH� UHVHUYRLU� UHFRPPHQGV� DYRLGLQJ�PHGLXP�ZLQJVSDQV� WR�
UHGXFH� WKH� FKDQFH� WKDW� ELUGV� SHUFHLYH� WKH� GURQH� DV� D� SUHGDWRU� DQG� WHVWLQJ� WKH� EDFN\DUG�
LGHQWLILHV�VWDELOLW\�LVVXHV�IRU�VPDOO�ZLQJVSDQV��3OD\HUV�DFFHSW�RU�UHIXVH�WKHVH�PRGLILFDWLRQV�WR�
WKHLU�GURQH�SDUDPHWHUV��DQ\�DVVRFLDWHG�FRVW�LV�GHGXFWHG�IURP�WKHLU�EXGJHW���$Q\�FKDQJHV�UHVXOW�
LQ�WKH�GURQH�VSHFLILFDWLRQV�GLVSOD\HG�LQ�WKH�ULJKW�KDQG�GDVKERDUG�EHLQJ�XSGDWHG���
�
:KHQ�WKH�SOD\HU�LV�VDWLVILHG�ZLWK�WKHLU�GHVLJQ��RU�KDYH�H[KDXVWHG�WKHLU�PRQHWDU\�RU�WLPH�EXGJHW��
WKH\�VXEPLW�WKHLU�ILQDO�GURQH�GHVLJQ��7KH�VFHQDULR�FRQFOXGHV�ZLWK�IHHGEDFN�IURP�WKH�VHYHUDO�
UHVHDUFK�RUQLWKRORJLVWV�ZKR�HPSOR\HG�WKH�GURQH�LQ�WKHLU�ZRUN�REVHUYLQJ�ELUGV�LQ�6FRWODQG��7KLV�
IHHGEDFN�LV�FDOLEUDWHG�WR�WKH�ILQDO�GURQH�VSHFLILFDWLRQV�RI�ZLQJVSDQ��ZHLJKW��FRORU��HWF��DQG�LV�
JHQHUDWHG� E\� FRPELQLQJ� SUH�GHILQHG� VHQWHQFHV� EDVHG� RQ� WKH� IHDWXUHV� RI� WKH� GURQH�� 7KH�
FRPPHQWV�DUH�GHVLJQHG�WR�KLJKOLJKW�SRWHQWLDO�HWKLFDO�DQG�VXVWDLQDELOLW\�LVVXHV�DULVLQJ�IURP�HDFK�
GURQH�GHVLJQ��DQG�SURPSW�SOD\HUV�WR�UHIOHFW�RQ�ERWK�WKH�LQWHQWLRQDO�DQG�LQDGYHUWHQW�HIIHFWV�RI�
WKH�GHFLVLRQV�WKH\�PDGH�LQ�GXULQJ�WKHLU�GHVLJQ�SURFHVV��,Q�DOO�FDVHV��WHQVLRQV�EHWZHHQ�GHVLJQ�
FKRLFHV��VXFK�DV�EHWZHHQ�WKH�DGYDQWDJHRXV�LQFUHDVH�LQ�DXWRQRP\�RI�D�ODUJHU�EDWWHU\�DQG�WKH�
DFFRPSDQ\LQJ�GLVDGYDQWDJHRXV�H[FOXVLRQ�RI�VPDOOHU� UHVHDUFKHUV�XQDEOH� WR�FDUU\�D�KHDYLHU�
GURQH�ORQJ�GLVWDQFHV��DUH�KLJKOLJKWHG�WR�LQFUHDVH�VWXGHQWV�DZDUHQHVV�RI�WKH�FRPSOH[LW\�RI�UHDO�
OLIH�DSSOLFDWLRQV���
�

�
�
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Technical Development of the Activity Interface 
 
8QLW\� LV� RQH� RI� WKH� PRVW� ZLGHO\� XVHG� JDPH� HQJLQHV� GXH� WR� LWV� SRUWDELOLW\� DFURVV� PXOWLSOH�
SODWIRUPV�DQG� VXSSRUW� RI� WKH�JDPH�FUHDWLRQ�SURFHVV��$GGLWLRQDOO\�� WKH� WDEOHWRS�HGXFDWLRQDO�
URERW�&HOOXOR��VSHFLILFDOO\�GHYHORSHG�WR�³PDNH�WDQJLEOH�ZKDW�LV�LQWDQJLEOH´��g]J�U�HW�DO����������
SURYLGHV� D� SDFNDJH� IRU� LQWHJUDWLRQ� LQ� 8QLW\� DSSOLFDWLRQV�� .HHSLQJ� LQ� PLQG� RXU� JRDO� RI�
LQFRUSRUDWLQJ�WDQJLELOLW\�LQ�WKLV�JDPH�DW�WKH�QH[W�VWDJH�RI�GHYHORSPHQW��ZH�WKXV�GHFLGHG�WR�EXLOG�
RXU�JDPH�LQ�8QLW\��6SHFLILFDOO\��WKH�FXUUHQW�GURQH�GHVLJQ�FKDOOHQJH�UHOLHV�RQ�WKH�8QLW\�JDPH�
HQJLQH�DQG�ZDV�GHSOR\HG�RQ�:HE*/��ZKLFK�DOORZV�SOD\HUV�WR�SOD\�WKH�JDPH�YLD�WKHLU�EURZVHUV��
ZLWK�QR�ORFDO�GRZQORDG�RU�LQVWDOODWLRQ�QHHGHG��
�
7KH�FXUUHQW�JDPH�SURWRW\SH�SUHVHQWV�SOD\HUV�ZLWK���DFWLRQV�WKDW�JLYH�ULVH�WR����GHFLVLRQ�SRLQWV�
�����GHFLVLRQ�SRLQWV�SHU�DFWLRQ��ZKLFK�GHWHUPLQH����FKDUDFWHULVWLFV��L�H��ZHLJKW��XVHU�PDQXDO��
EDWWHU\�OLIH���2QH�GHFLVLRQ�FDQ�LQIOXHQFH�VHYHUDO�FKDUDFWHULVWLFV��IRU�H[DPSOH�FKRRVLQJ�D�ODUJHU�
EDWWHU\�H[WHQGV�IO\LQJ�WLPH�EXW�DOVR�LQFUHDVHV�ZHLJKW��)LJXUH���SUHVHQWV�D�VLPSOLILHG�LQWHUDFWLRQ�
FKDUW�ZLWK���DFWLRQV�DQG���FKDUDFWHULVWLFV���
�

 
)LJXUH����)ORZ�FKDUW�VKRZLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�DFWLRQV��GHFLVLRQV�DQG�IHHGEDFN�

�
Preliminary Testing and User Feedback 
 
,Q�DGGLWLRQ�WR�LQIRUPDO�IHHGEDFN�RQ�WKH�HDUO\�LWHUDWLRQV�RI�WKH�JDPH�����SOD\HUV�DQVZHUHG�DQ�
RQOLQH�TXHVWLRQQDLUH�DERXW� WKHLU�H[SHULHQFH� LQ� WKH�JDPH��7KLV�ZDV�D�YHU\�GLYHUVH�JURXS�RI�
SHRSOH� FRUUHVSRQGLQJ� WR� HQJLQHHULQJ� VWXGHQWV�� HGXFDWLRQDO� UHVHDUFKHUV� DQG� PHFKDQLFDO�
HQJLQHHUV��3OD\HUV�UHSRUWHG�VSHQGLQJ��RQ�DYHUDJH����PLQXWHV�SOD\LQJ��$V�VKRZQ�LQ�)LJXUH����
SOD\HUV�ZHUH�HQJDJHG�E\�WKH�VFHQDULR��LWHP�$��DQG�HQMR\HG�WKH�JDPH��LWHP�'��GHVSLWH�WKH�
WRSLF�QRW�EHLQJ�RI�LQWHUHVW�WR�D�VLJQLILFDQW�QXPEHU�RI�SOD\HUV��LWHP�)���7KDW�WKH�RXWFRPHV�RI�WKH�
SOD\HUV� FKRLFHV�ZHUH� QRW� REYLRXV� WR�PDQ\� SOD\HUV� �LWHP�*�� VXJJHVWV� WKDW� WKH� VFHQDULR� LV�
VXFFHVVIXO�LQ�JHQHUDWLQJ�VXUSULVH��D�XVHIXO�HSLVWHPLF�HPRWLRQ�IRU�SURPSWLQJ�UHIOHFWLRQ��:KLOH�
ZH�KDYH�QRW�DVVHVVHG� WKLV�FRUH�REMHFWLYH�RI� WKH�DFWLYLW\�� LW� LV�SURPLVLQJ� WR�QRWH� WKDW�KDOI�RI�
SOD\HUV�UHSRUWHG�WKDW�WKH�JDPH�ZLOO�FKDQJH�KRZ�WKH\�WKLQN�DERXW�GHVLJQ�GHFLVLRQV��LWHP�,����

�
���
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2XU�DQDO\VLV�RI�WKH�IUHH�WH[W�UHVSRQVHV�WR�WKH�TXHVWLRQ��:KDW�GLG�\RX�OHDUQ�IURP�SOD\LQJ�WKH�
JDPH�"��VXJJHVWV�WKDW�DERXW�KDOI�RI�SOD\HUV�H[SHULHQFHG�VXUSULVH�RU�UHIOHFWHG�RQ�WKHLU�GHVLJQ�
FKRLFHV� EXW� KDOI� RI� SOD\HUV� SHUFHLYHG� GURQH� NQRZOHGJH� DV� WKHLU�PDMRU� WDNH� DZD\��0LVVLQJ�
WHFKQLFDO�GURQH�NQRZOHGJH�ZDV�QRW�LGHQWLILHG�DV�DQ�LVVXH�E\�DQ\RQH�LQ�WKH�IUHH�WH[W�FRPPHQWV��
FRQILUPLQJ� WKDW�ZH�ZHUH�VXFFHVVIXO� LQ�GHVLJQLQJ�D�VFHQDULR�DFFHVVLEOH� WR�SHRSOH�ZLWKRXW�D�
VSHFLILF� EDFNJURXQG��:KLOH� ZH� GR� ZDQW� WR�PDLQWDLQ� WKH� HQJLQHHULQJ� FRQWH[W� DQG� LQWHUSOD\�
EHWZHHQ� HWKLFDO� DQG� WHFKQLFDO� FRQVLGHUDWLRQV�� WKHVH� UHVXOWV� VXJJHVW� WKDW� WKH� HWKLFDO� DQJOH�
QHHGV�WR�EH�UHLQIRUFHG���
�

�
 

)LJXUH�����3UHOLPLQDU\�IHHGEDFN�IURP�SOD\HUV��
1RWH��2QO\�H[WUHPHV�RI�WKH�UHVSRQVH�VFDOH�KDG�ODEHOV�LQ�WKH�H[SHFWDWLRQ��

WKDW�UHVSRQGHQWV�ZRXOG�DVVLJQ�LQWHUPHGLDWH�YDOXHV�WR�WKH���PLGGOH�RSWLRQV���
�
Stimulating Ethical Reflection 
 
:KLOH�DOO�RI�WKH�FKRLFHV�SUHVHQWHG�WR�SOD\HUV�IRFXV�RQ�IDLUO\�WHFKQLFDO�DVSHFWV��WKH�HWKLFDO�DQG�
VXVWDLQDELOLW\� LPSOLFDWLRQV�RI�WKH�FKRLFHV�DUH�WKH�FHQWUDO�HOHPHQWV� LQ�WKH�ILQDO�IHHGEDFN��2XU�
JRDO�ZLWK�FUHDWLQJ� WKH�VFHQDULR� LQ� WKLV�ZD\�ZDV� WR� LQFUHDVH�VWXGHQWV¶�HWKLFDO�VHQVLWLYLW\�DQG�
PRWLYDWLRQ��WKDW�LV�WKHLU�FDSDFLW\�WR�LGHQWLI\�UHOHYDQW�HWKLFDO�FRQVLGHUDWLRQV�LQ�SDUDOOHO�WR�WKHLU�
GLVFLSOLQDU\�RU� WHFKQLFDO� UHDVRQLQJ�DQG�WKHLU�FRPPLWPHQW� WR�DFWXDOO\�GRLQJ�VR��7KH�WHQVLRQV�
EHWZHHQ� IDYRXUDEOH�DQG� OHVV�GHVLUDEOH�RXWFRPHV� IRU�HDFK�GHVLJQ�FKRLFH�DUH�KLJKOLJKWHG� WR�
FRQIURQW�SRWHQWLDO�HSLVWHPLFDOO\�QDwYH� LGHDV�DERXW� WKH�H[LVWHQFH�RI�D�VLQJOH�³FRUUHFW´�GHVLJQ�
�,VDDF���������7KXV�� WKH�JDPH�GRHV�QRW�SURYLGH�D� ILQDO�GHWHUPLQDWLRQ�RI� WKH�VXFFHVV�RI� WKH�
GURQH��L�H��ZLQ�RU�ORVH��EXW�FKDOOHQJHV�SOD\HUV�WR�H[SHULHQFH�WKH�DPELJXLW\�RI�KDYLQJ�SURGXFHG�
D�GHVLJQ�ZLWK�ERWK�VWURQJ�DQG�ZHDN�SRLQWV��
�
7KH� JRDO� KHUH� LV� WR� SURPSW� VRPH�PHWDFRJQLWLYH� DQG�PHWD�HPRWLRQDO� UHIOHFWLRQ� DERXW� KRZ�
VWXGHQWV�ZHQW�DERXW�WKHLU�WKLQNLQJ�DQG�KRZ�WKH\�ZRXOG�OLNH�WR�DSSURDFK�GHVLJQ�WDVNV�LQ�WKH�
IXWXUH��7R�FRQWLQXH�WKH�H[DPSOH�DERYH�DERXW�ZLQJVSDQ��LW�DSSHDUV�WKDW�D�ODUJH�ZLQJVSDQ�LV�
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VXLWDEOH� IRU� ERWK� ELUGV¶� SHUFHSWLRQ� DQG� GURQH� VWDELOLW\�� )LJXUH� � SUHVHQWV� D� VDPSOH� RI� WKH�
LQWHUUHODWLRQV�EHWZHHQ�DFWLRQV��GHFLVLRQ�SRLQWV�DQG�WKH�RXWFRPHV��+RZHYHU��RQO\�ILHOG�WHVWLQJ�
ZLOO�DOORZ�XVHUV�WR�SRWHQWLDOO\�LGHQWLI\�WKH�LPSOHPHQWDWLRQ�LVVXH�DULVLQJ�ZKHQ�UHVHDUFKHUV�PXVW�
FDUU\�WKH�GURQH��FDPHUD�DQG�RWKHU�JHDU�RQ�D�FKDOOHQJLQJ��K�KLNH�WR�WKH�UHPRWH�UHVHDUFK�VLWH��
$V�VKRZQ�LQ�)LJXUH����ZKHQ�WKH�ILQDO�GURQH�VSHFLILFDWLRQV�KDYH�D�ZHLJKW�≥ 2 kg WKHQ�WKH�ILQDO�
IHHGEDFN�IURP�WKH�ILFWLRQDO�RUQLWKRORJLVWV�UDLVHV�WKH�LVVXH�RI�DFFHVVLELOLW\�E\�VWDWLQJ�WKDW�RQO\�
WKH�WDOO��DWKOHWLF�\RXQJ�PDQ�LQ�WKH�WHDP�XVHV�WKH�GURQH�EHFDXVH�WKH�GLIILFXOW\�RI�EULQJLQJ�WR�WKH�
ILHOG�VLWH���
�
Characteristics of the Activity  
 
:H�DUH�XQFHUWDLQ�ZKDW�WR�FDOO�WKLV�DFWLYLW\��LW�LV�QRW�D�JDPH�LQ�WKH�VHQVH�LW�LV�QRW�SRVVLEOH�WR�ZLQ�
QRU�GRHV�LW�FRQWDLQ�JDPLILHG�HOHPHQWV�EH\RQG�WKH�FUHDWLRQ�RI�DQ�LPPHUVLYH�VFHQDULR��7KH�WHUP�
JDPH�KRZHYHU�LV�XVHIXO�IRU�JHWWLQJ�VWXGHQWV�WR�HQJDJH�DQG�VWDUW�SOD\LQJ��0D\EH�RXU�JDPH�LV�
DFWXDOO\�DQ�LQWHUDFWLYH�QDUUDWLYH��7KH�GHFLVLRQ�QRW�WR�VHW�XS�D�ZLQQLQJ�FRQGLWLRQ�LV�LQWHQWLRQDO��
ZH�VRXJKW� WR�FKDOOHQJH�VWXGHQWV¶�HSLVWHPLF�VRSKLVWLFDWLRQ�E\�UHTXLULQJ�WKHP�WR�UHO\�RQ�WKHLU�
RZQ�MXGJHPHQW�DQG�QRW�WR�IXOILO�H[SHFWDWLRQV�RI�GLFKRWRPRXV�ULJKW�RU�ZURQJ�RXWFRPHV��,VDDF��
�������$FFRUGLQJO\��WKH�HQG�RI�JDPH�IHHGEDFN�LQFOXGHV�ERWK�SRVLWLYH�DQG�QHJDWLYH�DVSHFWV�IRU�
HDFK�GHVLJQ��3OD\HUV�DUH�QRW� WROG� LI� WKHLU�GHVLJQ�ZDV�VXFFHVVIXO�EXW�DUH� LQVWHDG�UHTXLUHG�WR��
MXGJH� IRU� WKHPVHOYHV�� )HHGEDFN� IURP� RXU� LQLWLDO� WHVWHUV� LQGLFDWHG� WKDW� WKLV� FDXVHG� VRPH�
GLVFRPIRUW��:H�K\SRWKHVL]H�WKDW�FRPPXQLFDWLQJ�WKDW�WKLV�LV�DQ�LQWHQWLRQDO�RXWFRPH�ZLOO�LPSURYH�
WKH� LPSDFW� RI� WKLV� SDUW� RI� WKH� H[SHULHQFH�� )XQ� RU� HQMR\PHQW� LV� DQRWKHU� IXQGDPHQWDO� JDPH�
FKDUDFWHULVWLF��2XU�WHVWHUV�IRXQG�WKH�VFHQDULR�PRGHUDWHO\�HQJDJLQJ�DQG�ZHUH�SRVLWLYH�DERXW�
ERWK�WKH�OHDUQLQJ�H[SHULHQFH�DQG�SHUFHLYHG�XWLOLW\�WKH�JDPH��&KDUDFWHULVWLFV�RI�JDPHV�WKDW�DUH�
XVHIXO�LQFOXGH�WKH�FUHDWLRQ�RI�ORZ�VWDNHV�HQYLURQPHQW�ZLWK�UDSLG�IHHGEDFN��:KLOH�VWXGHQWV�DUH�
FHUWDLQO\�DZDUH�WKDW�WKHUH�DUH�QR�FRQVHTXHQFHV�IRU�PDNLQJ�SRRU�GHVLJQ�FKRLFHV�LQ�WKLV�VFHQDULR��
RXU� JRDO� LV� WKDW� WKH� LPPHUVLYH� VFHQDULR� LV� VXIILFLHQW� WR� HQJDJH� VWXGHQWV� FRJQLWLYHO\� DQG�
HPRWLRQDOO\�VXFK�WKDW�WKH\�DUH�VXUSULVHG�RU�FKDOOHQJHG�E\�WKH�IHHGEDFN�WKH\�UHFHLYH�DW�WKH�HQG�
RI�WKH�JDPH��:KLOH�WKLV�VFHQDULR�UHSOLFDWHV�D�VHPHVWHU�ORQJ�FRXUVH��WKH�IHHGEDFN�DERXW�WKH�
GURQH� GHVLJQ� DQG� WKH� HWKLFDO� LPSOLFDWLRQV� RI� GHVLJQ� FKRLFHV� LQ� WKH� JDPH� DUH� DYDLODEOH� WR�
VWXGHQWV�TXLFNO\�DQG�ZLWK�VLJQLILFDQWO\�OHVV�LQYHVWPHQW��7KH�FUHDWLRQ�RI�WKLV�VKRUW�VFHQDULR�LV�
LQWHQGHG� WR� SURYLGH� VWXGHQWV� ZLWK� DGGLWLRQDO� RSSRUWXQLWLHV� WR� PDNH� GHVLJQ� FKRLFHV� DQG� WR�
UHFHLYH�IHHGEDFN�LQ�D�VKRUW�ORRS��2XU�JRDO�LV�WKDW�VWXGHQWV�ZRXOG�WKHQ�WUDQVIHU�WKH�H[SHULHQFH�
WR�WKHLU�QH[W�GHVLJQ�H[SHULHQFHV��
�
�
FUTURE WORK 
�
,Q�WKH�FRQWH[W�RI�GHYHORSLQJ�VWXGHQWV¶�WUDQVYHUVDO�VNLOOV�DQG�SDUWLFXODUO\�WKHLU�HWKLFDO�VHQVLWLYLW\�
DQG� PRWLYDWLRQ�� ZH� DUH� LQWHUHVWHG� LQ� VXSSRUWLQJ� DQG� FKDOOHQJLQJ� VWXGHQWV� WR� UHVROYH� WKH�
FRPSOH[�LVVXHV�DURXQG�HWKLFV�LQ�WKHLU�GLVFLSOLQDU\�FRQWH[WV��,Q�VSULQJ�������ZH�ORRN�IRUZDUG�WR�
FRQGXFWLQJ�HPSLULFDO�VWXGLHV�WR�DVVHVV�SDUWLFLSDQWV¶�UHDFWLRQ�WR�WKH�DFWLYLW\�DQG�ZKDW�WKH\�PD\�
KDYH�OHDUQHG��2Q�WKH�WHFKQLFDO�VLGH��VWXGHQWV�ZRUNLQJ�RQ�WKLV�SURMHFW�LQ�WKH�FRPLQJ�VHPHVWHU�
ZLOO�LQWHJUDWH�&HOOXOR�URERWV�WR�HQDEOH�XV�WR�OHYHUDJH�WKHLU�KDSWLF�IXQFWLRQDOLW\�WR�FROOHFW�GDWD�RQ�
SDUWLFLSDQWV¶�GHFLVLRQ�PDNLQJ�SURFHVVHV�DQG�DIIRUG�RSSRUWXQLWLHV�WR�LQWHJUDWH�SHHU�GLVFXVVLRQV�
LQ�WKH�DFWLYLW\��,Q�WKLV�ZD\��ZH�KRSH�WR�EHWWHU�XQGHUVWDQG�ZKDW�HOHPHQWV�RI�WKH�VFHQDULR�DUH�
PRVW� UHOHYDQW� IRU� WULJJHULQJ� UHOHYDQW�PHWD�FRJQLWLYH�DQG�PHWD�HPRWLRQDO� UHIOHFWLRQ��$QRWKHU�
LQWHUHVW�LV�WKH�GHYHORSPHQW�RI�WHDFKLQJ�UHVRXUFHV�WR�HTXLS�VWXGHQWV�ZLWK�VWUDWHJLHV�WR�HPSOR\�
GXULQJ�WKHLU�GHVLJQ�SURFHVV�WKDW�FDQ�DVVLVW�LQ�PLWLJDWLQJ�GLIIHUHQW�W\SHV�RI�HWKLFV�RU�VXVWDLQDELOLW\�
LVVXHV���
�
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CONCLUSION 
�
7KLV� SDSHU� UHSRUWV� WKH� GHYHORSPHQW� RI� D� GURQH� GHVLJQ� FKDOOHQJH� WKDW� DOORZV� VWXGHQWV� WR�
H[SHULHQFH��RU�SHUKDSV�IRUHVHH��HWKLFDO�DQG�VXVWDLQDELOLW\�LVVXHV�DULVLQJ�IURP�GHVLJQ�GHFLVLRQV��
7HDFKLQJ�DERXW�GURQHV�ZDV�QRW�WKH�FRUH�REMHFWLYH�RI�WKLV�SURMHFW�EXW�FKRVHQ�DV�DQ�DWWUDFWLYH�
FRQWH[W�IRU�PHFKDQLFDO�HQJLQHHUV�WR�HQJDJH�ZLWK�HWKLFV�DQG�WHFKQRORJLFDO�LVVXHV��7KH�JRDO�RI�
WKLV� JDPH� LV� WR� VXUSULVH� WKH� SOD\HUV� ZLWK� XQH[SHFWHG� HWKLFDO� LPSOLFDWLRQV� RI� WKHLU� GHVLJQ�
GHFLVLRQV� E\� UHFHLYLQJ� ³IURP� WKH� ILHOG´� IHHGEDFN� RQ� WKHLU� ILQDO� GURQH� GHVLJQV��$OWKRXJK� WKH�
WHVWLQJ�JURXS�ZDV�VPDOO�DQG�LQFOXGHG�QRQ�VWXGHQWV��WKH�VFHQDULR�VHHPV�WR�VKRZ�VRPH�SRVLWLYH�
UHVXOWV� RQ� WKH� JDPH¶V� LPSDFW� RQ� KRZ�SHRSOH�ZLOO� WKLQN� DERXW� GHVLJQ� GHFLVLRQV�� ,QLWLDO� XVHU�
IHHGEDFN�VXJJHVWV� WKH�EDODQFH�EHWZHHQ�WHFKQLFDO� �GURQH��DQG�HWKLFDO�FRQVLGHUDWLRQV� LV�QRW�
RSWLPDO� WR�PHHW� RXU� JRDO� IRU� GHYHORSLQJ� VWXGHQWV¶� HWKLFDO� VHQVLWLYLW\� DQG�PRWLYDWLRQ�DURXQG�
HWKLFDO�LPSOLFDWLRQV�RI�WKHLU�GHVLJQ�FKRLFHV��
�
IQ�RUGHU�WR�IXOILO�WKH�JRDO�RI�WUDLQLQJ�RXU�JUDGXDWHV�©�QRW�RQO\�DV�ILUVW�FODVV�VFLHQWLVWV��EXW�DOVR�
DV�HQJDJHG�DQG�DFWLYH�PHPEHUV�RI�VRFLHW\�DQG�OHDGHUV�RI�WRPRUURZ�ª��(3)/��Q�G����ZH�QHHG�
WR�HQVXUH�WKDW�WKH\�FRQVLGHU�WKH�HQYLURQPHQWDO��HWKLFDO�DQG�VRFLDO�LPSOLFDWLRQ�RI�WKHLU�GHVLJQV��
7KH�LQFUHDVLQJ�LPSRUWDQFH�RI�WKH�HWKLFDO�DQG�VXVWDLQDELOLW\�LPSOLFDWLRQV�RI�GHVLJQ�GHFLVLRQV�LV�
UHIOHFWHG�LQ�WKH�&',2�V\OODEXV�XSGDWH��WKLV�VKRUW�GHVLJQ�FKDOOHQJH�RIIHUV�DQ�DFFHVVLEOH�ZD\�WR�
LQFUHDVH� VWXGHQWV¶� RSSRUWXQLWLHV� WR� HQJDJH� ZLWK� WKLV� LPSRUWDQW� DVSHFWV�� )XUWKHU�� SOD\IXO�
DSSURDFKHV�DUH�D�SURPLVLQJ�YHFWRU�IRU�OHDUQLQJ�GXH�WR�WKHLU�FDSDFLW\�WR�³KHOS�XV�PDNH�VHQVH�
RI�FRPSOH[�V\VWHPV�E\�SODFLQJ�XV� LQWR� WKH�V\VWHP�ZKHUH�ZH�FDQ�HQOLYHQ� LWV�G\QDPLFV�DQG�
LQKDELW�LWV�FRPSOH[LW\�DV�DQ�DFWLYH�SDUWLFLSDQW´��0HQGOHU�GH�6XDUH]�������S�������:H�LQWHQG�WR�
UHILQH�WKH�VFHQDULR�DQG�WKHQ�DVVHVV�WKH�HIILFDF\�RI�WKH�DFWLYLW\�LQ�WHUPV�RI�SURPSWLQJ�VWXGHQWV�
WR�UHIOHFW�RQ�VRFLHWDO�DQG�HQYLURQPHQWDO�LPSDFWV�ZLWKLQ�WKH�FRQWH[W�RI�WKHLU�GLVFLSOLQDU\�SUREOHP�
VROYLQJ�� 
&',2�VWDQGDUGV���������DUH�UHOHYDQW�WR�WKLV�SURMHFW��7KLV�DFWLYLW\�SURSRVHV�DQ�DFWLYH� H[SHULHQWLDO�
OHDUQLQJ�H[SHULHQFH��VWDQGDUG����DFWLYH�OHDUQLQJ��WKDW�VHUYHV�DV�D�XVHIXO�LQWURGXFWLRQ�IRU�WKH�
VNLOOV�WDUJHWHG�LQ�GHVLJQ�LPSOHPHQW�H[SHULHQFHV��VWDQGDUG����GHVLJQ�LPSOHPHQW�H[SHULHQFHV��
E\�SURPSWLQJ� VWXGHQWV� WR� UHIOHFW� RQ� WKH� LQWHUSOD\�EHWZHHQ�GLVFLSOLQDU\�SUREOHP�VROYLQJ�DQG�
HWKLFDO�FRQFHUQV�LQ�WKHLU�GHVLJQ�DSSURDFK��VWDQGDUG����LQWHJUDWHG�OHDUQLQJ�H[SHULHQFHV����
 
 
FINANCIAL SUPPORT ACKNOWLEDGEMENTS 
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�
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