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ABSTRACT 
�
7KH� FRPSOH[� TXHVWLRQV� RI� WRGD\� IRU� D�ZRUOG� RI� WRPRUURZ�DUH� FKDUDFWHUL]HG� E\� WKHLU� JOREDO�
LPSDFW��6ROXWLRQV�PXVW�WKHUHIRUH�QRW�RQO\�EH�VXVWDLQDEOH� LQ�WKH�VHQVH�RI�WKH�WKUHH�SLOODUV�RI�
VXVWDLQDELOLW\��HFRQRPLF��HQYLURQPHQWDO��DQG�VRFLDO��EXW�PXVW�DOVR�IXQFWLRQ�JOREDOO\��7KLV�JRHV�
KDQG�LQ�KDQG�ZLWK�WKH�QHHG�IRU�LQWHUFXOWXUDO�DFFHSWDQFH�RI�GHYHORSHG�VHUYLFHV�DQG�SURGXFWV��
7R� DFKLHYH� WKLV�� HQJLQHHUV�� DV� WKH� SUREOHP� VROYHUV� RI� WKH� IXWXUH��PXVW� EH� DEOH� WR�ZRUN� LQ�
LQWHUFXOWXUDO�WHDPV�RQ�DSSURSULDWH�VROXWLRQV��DQG�EH�VHQVLWLYH�WR�LQWHUFXOWXUDO�SHUVSHFWLYHV��7R�
HTXLS�WKH�HQJLQHHUV�RI�WKH�IXWXUH�ZLWK�WKH�VR�FDOOHG�IXWXUH�VNLOOV��WHDFKLQJ�FRQFHSWV�DUH�QHHGHG�
LQ� ZKLFK� VWXGHQWV� FDQ� DFTXLUH� WKHVH� PHWKRGV� DQG� FRPSHWHQFLHV� LQ� DSSOLFDWLRQ�RULHQWHG�
IRUPDWV�� 7KH� SUHVHQWHG� FRXUVH� �$SSO\LQJ� 'HVLJQ� 7KLQNLQJ� �� 6XVWDLQDELOLW\�� ,QQRYDWLRQ� DQG�
,QWHUFXOWXUDOLW\��ZDV�GHYHORSHG�WR�WHDFK�IXWXUH�VNLOOV� IURP�WKH�FRPSHWHQF\�DUHDV�'LJLWDO�.H\�
&RPSHWHQFLHV�� &ODVVLFDO� &RPSHWHQFLHV� DQG� 7UDQVIRUPDWLYH� &RPSHWHQFLHV�� 7KH� &',2�
6WDQGDUG������LQ�SDUWLFXODU�WKH�VWDQGDUGV���������DQG����ZDV�XVHG�DV�D�JXLGHOLQH��7KH�FRXUVH�
DLPV� WR�SUHSDUH�HQJLQHHULQJ�VWXGHQWV� IURP�GLIIHUHQW�GLVFLSOLQHV�DQG�FXOWXUHV� IRU� WKHLU� IXWXUH�
ZRUN� LQ� DQ� LQWHUQDWLRQDO� HQYLURQPHQW� E\� FRPELQLQJ� D� GLJLWDO� WHDFKLQJ� IRUPDW� ZLWK� DQ�
LQWHUGLVFLSOLQDU\��WUDQVGLVFLSOLQDU\�DQG�LQWHUFXOWXUDO�VHWWLQJ�IRU�VROYLQJ�VXVWDLQDELOLW\�FKDOOHQJHV��
7KH� LQQRYDWLYH�PRPHQW� OLHV� LQ� WKH�GLJLWDO�DSSOLFDWLRQ�RI�GHVLJQ� WKLQNLQJ�DQG�WKH� LQFOXVLRQ�RI�
LQWHUFXOWXUDO� DV�ZHOO� DV� WUDQV�� DQG� LQWHUGLVFLSOLQDU\� SHUVSHFWLYHV� LQ� LQQRYDWLRQ� GHYHORSPHQW�
SURFHVVHV�� ,Q� WKLV� SDSHU�� WKH� FRQFHSW� RI� WKH� FRXUVH� ZLOO� EH� SUHVHQWHG� LQ� GHWDLO� DQG� WKH�
SDUWLFXODULWLHV�RI�D�GLJLWDO�LPSOHPHQWDWLRQ�RI�GHVLJQ�WKLQNLQJ�ZLOO�EH�DGGUHVVHG��6XEVHTXHQWO\��
WKH� SRWHQWLDOV� DQG� FKDOOHQJHV� ZLOO� EH� UHIOHFWHG� DQG� SUDFWLFDO� DGYLFH� IRU� LQWHJUDWLQJ� GHVLJQ�
WKLQNLQJ�LQ�HQJLQHHULQJ�HGXFDWLRQ�ZLOO�EH�JLYHQ��
�
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INTRODUCTION AND BACKGROUND 
�
8QLWHG�1DWLRQV�%UXQGWODQG�&RPPLVVLRQ�GHILQHG�LQ������RQH�RI� WKH�PRVW�FLWHG�GHILQLWLRQV�RI�
VXVWDLQDELOLW\��³>«@�PHHWLQJ�WKH�QHHGV�RI�WKH�SUHVHQW�ZLWKRXW�FRPSURPLVLQJ�WKH�DELOLW\�RI�IXWXUH�
JHQHUDWLRQV� WR� PHHW� WKHLU� RZQ� QHHGV�´� �8QLWHG� 1DWLRQV�� ������ S������ &RQVLGHULQJ� WRGD\
V�
FRQVXPHU�KDELWV��H�J���8PZHOWEXQGHVDPW���������LW�EHFRPHV�FOHDU�WKDW�WR�DFKLHYH�WKLV�JRDO��
VRFLDO� WUDQVIRUPDWLRQV�DUH�QHHGHG�VR� WKDW� WRGD\
V�JHQHUDWLRQ�FDQ�DVVXPH� LWV� UHVSRQVLELOLW\�
WRZDUGV�IXWXUH�JHQHUDWLRQV��(QJLQHHUV�ZLOO�SOD\�D�FHQWUDO� UROH� LQ� WKHVH�VRFLDO� WUDQVIRUPDWLRQ�
SURFHVVHV� DV� WKH\� DUH� VLJQLILFDQWO\� LQYROYHG� LQ� WKH� GHYHORSPHQW� RI� VROXWLRQV� IRU� PRUH�
VXVWDLQDEOH�SURGXFWLRQ�SURFHVVHV�RU�SURGXFWV�� IRU�H[DPSOH��81(6&2��������0DJQHOO�HW�DO��
������� &RQVHTXHQWO\�� HQJLQHHULQJ� VWXGHQWV� ZLOO� EH� FRQIURQWHG� ZLWK� GLYHUVH� UHTXLUHPHQWV��
7KHVH�UHTXLUHPHQWV�FDQ�EH�GLYLGHG�LQWR�WZR�OHYHOV��RQH�UHODWHG�WR�HQJLQHHULQJ�ZRUNLQJ�FRQWHQW�
DQG�WKH�RWKHU�WR�WKH�ZRUNLQJ�HQYLURQPHQW��)URP�D�FRQWHQW�SHUVSHFWLYH�WKHUH�LV�DQ�LQFUHDVLQJ�
QHHG�IRU�D�FRQWLQXRXV�UHIOHFWLRQ�RI�WKH�VXVWDLQDEOH�GHYHORSPHQW�JRDOV��6'*V���8QLWHG�1DWLRQV��
Q�G��� /XSL� HW� DO��� ������ LQ� RQH
V� RZQ�DFWLYLWLHV�� WKH�TXHVWLRQ�RI� VXVWDLQDELOLW\� LQ� HQJLQHHULQJ�
SURFHVVHV�DQG�VROXWLRQV��H�J���%UHQW�	�/DEXVFKDJQH��������%XUNH�	�*DXJKUDQ���������EXW�DOVR�
WKH�JOREDO�DSSOLFDELOLW\�RI�VROXWLRQV�DQG�SURGXFWV�LQ�D�QHWZRUNHG�ZRUOG��.RQDU�HW�DO����������,Q�
SUDFWLFDO�LPSOHPHQWDWLRQ��WKLV�PHDQV��IRU�H[DPSOH��WKH�UHIOHFWLRQ�RI�VRFLDO�GLYHUVLW\�LQ�LQQRYDWLRQ�
GHYHORSPHQW�� WKH� UHIOHFWLRQ� RI� GLIIHUHQW� �FXOWXUDO�� SHUVSHFWLYHV� RQ� LQQRYDWLRQV� DQG� WKH�
FRQVLGHUDWLRQ� RI� WKH� VXVWDLQDELOLW\� LVVXH� RQ� WKH� HFRORJLFDO�� HFRQRPLF�� DQG� VRFLDO� OHYHO�
�0RUDQGtQ�$KXHUPD�HW�DO���������DOUHDG\�LQ�GHYHORSPHQW�SURFHVVHV��6WHXHU�'DQNHUW�	�/HLFKW�
6FKROWHQ�� ������ 7K�UHU� HW� DO��� ������ )HQQHU� 	� 0RUJDQ�� ������� ,Q� DGGLWLRQ� WR� D� VWURQJHU�
VXEVWDQWLYH� IRFXV� RQ� VXVWDLQDELOLW\� LVVXHV� LQ� HQJLQHHULQJ� �7K�UHU� HW� DO��� ������ 6iQFKH]�
&DUUDFHGR�HW�DO���������/XSL�HW�DO���������HQJLQHHUV�RI�WKH�IXWXUH�ZLOO�IDFH�DQ�HYHU�FKDQJLQJ�
ZRUN�HQYLURQPHQW��&RQVHTXHQWO\��IURP�D�ZRUNLQJ�HQYLURQPHQW�SHUVSHFWLYH��FKDQJHV�GXH�WR�DQ�
LQFUHDVLQJ�GLJLWDOL]DWLRQ��WKH�ZRUOG�RI�ZRUN�����DQG�WKH�GLVUXSWLYH�WUDQVIRUPDWLRQ�RI�LQGXVWULHV�
DQG�EXVLQHVV�PRGHOV��5HJQHW��������$OEUHFKW��������0HUWHQV�HW�DO���������FDQ�EH�PHQWLRQHG�
DV�GHYHORSPHQWV�KDYLQJ�DQ�LPSDFW�RQ�WKH�ZD\�HQJLQHHUV�ZLOO�ZRUN�LQ�WKH�IXWXUH��7KH�GLJLWDO�
WUDQVIRUPDWLRQ� LQ� FRPSDQLHV� �7HLFKPDQQ� 	� +�QLQJ�� ������ 3HWU\�� ������� QHZ� FRQFHSWV� RI�
OHDGHUVKLS�VW\OHV�VXFK�DV�GLJLWDO�OHDGHUVKLS��(JJHUV�	�+ROOPDQQ���������EXW�DOVR�JOREDOL]DWLRQ�
DQG� WKH�DVVRFLDWHG�QHHG� IRU� �GLJLWDO�� FROODERUDWLRQ� LQ� LQWHUFXOWXUDO� WHDPV� �)DMHQ�� ������� DUH�
H[DPSOHV�RI�WKLV���
�
:LWKLQ� WKH� IUDPHZRUN� RI� WKHLU� VWXGLHV�� HQJLQHHUV� RI� WKH� IXWXUH�PXVW� EH� SUHSDUHG� IRU� WKHVH�
FKDOOHQJHV� LQ� WKH� EHVW� SRVVLEOH� ZD\� WR� EH� DEOH� WR� PHHW� WKHP� DQG� IXOILOO� WKH� JHQHUDWLRQDO�
UHVSRQVLELOLW\�IRUPXODWHG�E\�WKH�8QLWHG�1DWLRQV��������DQG�WKH�81(6&2���������&RQVHTXHQWO\��
WKH�FKDQJHG�GHPDQGV��ERWK�LQ�WHUPV�RI�FRQWHQW�DQG�ZRUN�RUJDQL]DWLRQ��UHTXLUH�DQ�DGDSWDWLRQ�
RI�FXUULFXODU�FRQWHQW�LQ�WKH�FRQWH[W�RI�HQJLQHHULQJ�WUDLQLQJ��7KH�&',2�6WDQGDUGV�����DV�ZHOO�DV�
WKH�&',2�6\OODEXV�����UHSUHVHQW�LQLWLDWLYHV��SURPRWLQJ�WKH�QHFHVVLW\�RI�HVWDEOLVKLQJ�VXVWDLQDEOH�
GHYHORSPHQW� DV� FHQWUDO� WRSLF� DQG� JLYLQJ� ZLWK� WKH� &',2� 6WDQGDUG� DQ� RSWLRQDO� DGYLFH� IRU�
REMHFWLYHV�DQG�JXLGDQFH��0DOPTYLVW�HW�DO��������D�	�E��5RVpQ�HW�DO���������0DOPTYLVW�HW�DO���
�������,Q�DGGLWLRQ�WR�WKH�GHYHORSPHQW�WR�QHZ�VWDQGDUGV�DQG�HGXFDWLRQDO�UHIRUPV��&',2��Q�G����
WKH�GLVFXVVLRQ�RI�WKH�VR�FDOOHG�IXWXUH�VNLOOV�VKRZV��WKDW�WKHUH�LV�D�QHHG�IRU�FRPSHWHQF\�EDVHG�
WHDFKLQJ�DLPLQJ�WR�SUHSDUH�VWXGHQWV�IRU�WKH�GHPDQGV�RI�WRPRUURZ
V�ZRUOG��,Q�DGGLWLRQ�WR�WKH�
VR�FDOOHG� WHFKQLFDO� HQJLQHHULQJ� FRQWHQW�� WKH� WHDFKLQJ� RI� WKHVH� IXWXUH� VNLOOV� LV� WKHUHIRUH�
EHFRPLQJ�LQFUHDVLQJO\�LPSRUWDQW���
�
$V�D�FHQWUDO� MRLQW� LQLWLDWLYH�RI�FRPSDQLHV�DQG� IRXQGDWLRQV� LQ�*HUPDQ\� WKDW�SURYLGHV�KROLVWLF�
DGYLFH�LQ�WKH�DUHDV�RI�HGXFDWLRQ��VFLHQFH�DQG�LQQRYDWLRQ��WKH�6WLIWHUYHUEDQG�LV�D�WUHQG�VHWWHU�LQ�
WHUPV� RI� VWXGLHV� WKDW� LQYHVWLJDWH� IXWXUH� FRPSHWHQFLHV�� ,Q� FROODERUDWLRQ� ZLWK�0F.LQVH\�� WKH�
*HUPDQ�6WLIWHUYHUEDQG�KDV�LGHQWLILHG�ZKLFK�FRPSHWHQFLHV�ZLOO�EH�RI�JUHDW�LPSRUWDQFH�LQ�WKH�
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IXWXUH�DQG�KDV�FRPSLOHG����FRPSHWHQFLHV�IRU�D�FKDQJLQJ�ZRUOG��6WLIWHUYHUEDQG�	�0F.LQVH\��
�������7KH����FRPSHWHQFLHV�KDYH�EHHQ�EURNHQ�GRZQ�LQWR�IRXU�NH\�FRPSHWHQF\�DUHDV���
�

���7HFKQRORJLFDO�FRPSHWHQFLHV��H�J���GDWD�DQDO\WLFV�	�$,��XVHU�FHQWHUHG�GHVLJQ����
���'LJLWDO�NH\�FRPSHWHQFLHV��H�J���GLJLWDO�HWKLFV��DJLOH�ZRUNLQJ��GLJLWDO�FROODERUDWLRQ����
���&ODVVLFDO�FRPSHWHQFLHV��H�J���SUREOHP�VROYLQJ�VNLOOV��LQWHUFXOWXUDO�FRPPXQLFDWLRQ����
���7UDQVIRUPDWLYH�FRPSHWHQFLHV��H�J���LQQRYDWLRQ�VNLOOV��FKDQJH�VNLOOV��GLDORJXH��FRQIOLFW�
VNLOOV���VHH�ILJXUH������
�

7KH�6WLIWHUYHUEDQG� DQG�0F.LQVH\� ������� HPSKDVL]H� WKDW� WUDQVIRUPDWLYH� FRPSHWHQFLHV� DUH�
SOD\LQJ�DQ�LQFUHDVLQJO\�LPSRUWDQW�UROH�DV�WKH\�DUH�IXQGDPHQWDO�WR�FRXUDJHRXVO\�VKDSLQJ�VRFLDO�
FKDQJH�E\�FUHDWLQJ�DZDUHQHVV�RI�VRFLHWDO�FKDOOHQJHV�DQG�VXSSRUWLQJ�ERWK�WKH�GHYHORSPHQW�RI�
YLVLRQDU\�VROXWLRQV�DQG�XQLWLQJ�SHRSOH��7KLV�LV�FRQILUPHG�E\�WKHLU�VXUYH\�FRQGXFWHG�DPRQJ�����
*HUPDQ� HQWHUSULVHV� DQG� SXEOLF� DXWKRULWLHV�� VWDWLQJ� WKH� LPSRUWDQFH� RI� WUDQVIRUPDWLYH�
FRPSHWHQFLHV��,Q�WKLV�FRQWH[W�HVSHFLDOO\�WKH�VNLOOV�RI�GLDORJXH�DQG�FRQIOLFW�DELOLW\�DV�ZHOO�DV�WKH�
DELOLW\� WR� PDNH� MXGJPHQWV� DUH� HPSKDVL]HG� DV� SDUWLFXODUO\� LPSRUWDQW�� ,Q� DGGLWLRQ� WR�
WUDQVIRUPDWLYH�VNLOOV��GLJLWDO�NH\�FRPSHWHQFLHV��H�J���GLJLWDO�OLWHUDF\��DQG�FODVVLFDO�VNLOOV��H�J���
DELOLW\�WR�VROYH�SUREOHPV��DUH�DOVR�KLJKOLJKWHG�DQG�LW�LV�SUHGLFWHG�WKDW�WKHVH�ZLOO�FRQWLQXH�WR�JDLQ�
LQ�LPSRUWDQFH�RYHU�WKH�QH[W�ILYH�\HDUV���6WLIWHUYHUEDQG�	�0F.LQVH\��������
�
�

�
�

)LJXUH�����)XWXUH�6NLOOV��2ZQ�LOOXVWUDWLRQ�IROORZLQJ�6WLIWHUYHUEDQG�	�0F.LQVH\��������
�
%HFDXVH�KLJKHU�HGXFDWLRQ�KDV�DOVR�EHFRPH�DZDUH�RI�WKH�QHHG�WR�WHDFK�VXFK�VNLOOV��WKHUH�DUH�
DOUHDG\�YDULRXV�DSSURDFKHV��$OVZDG�DQG�-XQDL���������IRU�H[DPSOH��VHH�SRWHQWLDO�LQ�LQWHJUDWLQJ�
GHEDWH� DV� DQ� HGXFDWLRQDO� WRRO� DV� LW� KHOSV� VWXGHQWV� WR� LPSURYH� ³>«@� WKHLU� FULWLFDO� WKLQNLQJ��
LQFUHDVH�WKH�UHWHQWLRQ�RI�WKH�LQIRUPDWLRQ�JDLQHG��HQKDQFH�FRPPXQLFDWLRQ�DQG�WHDPZRUN�VNLOOV��
SURPRWH�WKHLU�FRQILGHQFH�DQG�KHOS�WKHP�WR�EHWWHU�FRQVWUXFW�WKHLU�LGHDV�DQG�WKRXJKWV�LQ�D�ORJLFDO�
DQG� VRXQG� VWUXFWXUH�´� �S�� ������� 6XPPDUL]LQJ�$OVZDG� DQG� -XQDLV� ������� H[SHULHQFHV�� WKH�
GHOLEHUDWH� XVH� RI� GHEDWH� DV� D� PHWKRG� FDQ� DGGUHVV� ERWK� FODVVLFDO� DQG� WUDQVIRUPDWLYH�
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FRPSHWHQFLHV�� 6ROHLPDQL� HW� DO�� ������� FRQGXFWHG� D� VWXG\� H[SORULQJ� WKH� VXVWDLQDELOLW\� RI�
NQRZOHGJH�DFTXLVLWLRQ�LQ�WKH�FRQWH[W�RI�WKH�6'*V��7KHLU�UHVXOWV�VKRZ�WKDW�SHUVRQDO�UHIOHFWLRQ�
HQVXUH�D�KROLVWLF�DFTXLVLWLRQ�RI�NQRZOHGJH�DQG�FRQFOXGH�WKDW�UHIOHFWLRQ�SURFHVVHV�VKRXOG�EH�
DQ� LQWHJUDO� SDUW� RI� WHDFKLQJ� LQ� KLJKHU� HGXFDWLRQ� �6ROHLPDQL� HW� DO��� �������ZKLFK�ZRXOG� DOVR�
VXSSRUW� WKH� GHYHORSPHQW� RI� WUDQVIRUPDWLYH� FRPSHWHQFLHV�� )ROH\�� )ROH\� DQG� .D\V� �������
GLVFXVV�WKH�QHFHVVLW\�RI�DFWLYHO\�GHDOLQJ�ZLWK�D�FXOWXUH�RI�IDLOXUH�LQ�HQJLQHHULQJ�DV�LW�UHSUHVHQWV�
D�³>«@�QHFHVVDU\�SDUW�RI�WUDQVIRUPDWLYH�OHDUQLQJ�LQ�OLQH�ZLWK�WKH�LQWHQWLRQV�RI�&',2�´��)ROH\��
)ROH\� 	� .D\V�� ������ S�� ������� ,Q� VXPPDU\�� WKHUH� DUH� GLIIHUHQW� LQLWLDWLYHV� WR� UHWKLQN� WKH�
HQJLQHHULQJ�FXUULFXOXP�WR�EH�DEOH�WR�WHDFK�WKH�IXWXUH�VNLOOV��6LQFH�SUHYLRXV�DSSURDFKHV�IRFXV�
LQGLYLGXDO�DUHDV�RI�FRPSHWHQFH�WR�EH�DEOH�WR�WHDFK�WKHP�LQ�WKH�DSSURSULDWH�GHSWK��WKH�FRXUVH�
SUHVHQWHG�DWWHPSWV�LQ�D�ILUVW�VWHS�WR�WDFNOH�DOO�IRXU�DUHDV�RI�FRPSHWHQFH�DQG�WR�PDNH�WKHP�D�
WRSLF� RI� GLVFXVVLRQ��+RZHYHU�� VLQFH� D�PRUH� LQ�GHSWK� WHDFKLQJ� RI� IXWXUH� VNLOOV� LV� DOVR� WR� EH�
DFKLHYHG��D�IRFXV�LV�ODLG�RQ�WKH�FRPSHWHQFLHV�HPSKDVL]HG�E\�WKH�6WLIWHUYHUEDQG�DQG�0F.LQVH\�
VWXG\���������WKH�FODVVLFDO��WKH�WUDQVIRUPDWLYH�DQG�WKH�GLJLWDO�NH\�FRPSHWHQFLHV��$W�WKLV�SRLQW��
LW�LV�UHIOHFWHG�WKDW�D�PRUH�SURIRXQG�WUDLQLQJ�RI�WKH�UHVSHFWLYH�FRPSHWHQFLHV�LV�PRUH�GLIILFXOW�LI�
WKUHH�FRPSHWHQFLHV�DUH�WR�EH�DGGUHVVHG�DW�WKH�VDPH�WLPH��7KH�FRXUVH�WKHUHIRUH�VHUYHV�DV�D�
ILUVW�VWHS�WR�GHDO�ZLWK�WKH�QHZ�FRPSHWHQFLHV�DQG�WKHUHIRUH�QHHGV�WR�EH�LQWHJUDWHG�LQWR�D�FRXUVH�
RI�VWXGLHV�WKDW�HQVXUHV�D�PRUH�SURIRXQG�H[DPLQDWLRQ�RI�WKH�VLQJOH�FRPSHWHQFLHV��
�
,Q�WKH�IROORZLQJ��D�EORFN�VHPLQDU�LV�SUHVHQWHG�ODVWLQJ�D�WRWDO�RI�ILYH�GD\V��7KH�FRXUVH�LV�GLYLGHG�
LQWR� WZR� SKDVHV�� 7KH� NLFN�RII� LQ� WKH� IRUP� RI� IDFH�WR�IDFH� WHDFKLQJ� GXULQJ� WKH� VHPHVWHU� LV�
FRPELQHG�ZLWK�GLJLWDO�WHDFKLQJ�RXWVLGH�WKH�OHFWXUH�SHULRG��+ROGLQJ�WKH�EORFN�FRXUVH�RXWVLGH�WKH�
OHFWXUH�SHULRG�DOORZV�LQWHUQDWLRQDO�VWXGHQWV�WR�SDUWLFLSDWH�IURP�WKHLU�KRPH�FRXQWU\��7KLV�HQDEOHV�
WKH� LQWHUFXOWXUDO� VWXGHQW� WHDPV� WR� FROOHFW� XVHU�SHUVSHFWLYHV�DQG�H[SHULHQFHV�GLUHFWO\� DW� WKH�
UHVSHFWLYH�ORFDWLRQ�DQG�WKXV�WR�LQFRUSRUDWH�DQ�LQWHUFXOWXUDO�SHUVSHFWLYH�LQWR�WKH�GLJLWDO�JURXS�
ZRUN�� 7KLV� HQVXUHV� DQ� RQJRLQJ� LQWHUFXOWXUDO� UHIOHFWLRQ� RI� WKH� JURXS
V� LQQRYDWLRQ� LGHDV�� 7KH�
LQQRYDWLYH� PRPHQW� OLHV� LQ� WKH� GLJLWDO� DSSOLFDWLRQ� RI� WKH� GHVLJQ� WKLQNLQJ� DSSURDFK� DQG� WKH�
LQFOXVLRQ� RI� LQWHUFXOWXUDO� DV� ZHOO� DV� WUDQV�� DQG� LQWHUGLVFLSOLQDU\� SHUVSHFWLYHV� LQ� LQQRYDWLRQ�
GHYHORSPHQW��
�
�
COURSE CONCEPT  
 
7KH� FRXUVH� �$SSO\LQJ� 'HVLJQ� 7KLQNLQJ� �� 6XVWDLQDELOLW\� 3HUVSHFWLYHV�� ,QQRYDWLRQ� DQG�
,QWHUFXOWXUDOLW\��DLPV�WR�SUHSDUH�VWXGHQWV�IRU�WKHLU�IXWXUH�ZRUN�LQ�DQ�LQWHUQDWLRQDO�HQYLURQPHQW���
7KH���GD\�FRXUVH�FRQFHSW��)LJXUH����FRQVLVWV�RI� WZR�HOHPHQWV��'D\�RQH�LQ�SUHVHQFH�DW�WKH�
-�OLFK�FDPSXV�DQG�GD\V�����DV�D�GLJLWDO�EORFN�IRUPDW�RXWVLGH�WKH�OHFWXUH�SHULRG��7KH�NLFN�RII�
GD\�DW�FDPSXV�DLPV�WKDW�VWXGHQWV�JHW�WR�NQRZ�HDFK�RWKHU�SHUVRQDOO\�GXULQJ�WKH�VHPHVWHU�DQG�
JDLQ�D�VFLHQWLILF�NQRZOHGJH�EDVH�RQ�WKH�WRSLFV�RI�LQWHUFXOWXUDOLW\��VXVWDLQDELOLW\�DQG�LQQRYDWLRQ��
7KH�FRXUVH�VWDUWV�ZLWK�WKH�FXOWXUDO�GLPHQVLRQV�DFFRUGLQJ�WR�+RIVWHGH���������+RXVH�HW�DO���������
DV� ZHOO� DV� 7URPSHQKDDUV� DQG� +DPSGHQ�7XUQHU� �������� 7KH� WKUHH� FRQFHSWV� RI� FXOWXUDO�
GLPHQVLRQV�DUH�GLVFXVVHG�DQG� UHIOHFWHG�XSRQ� IURP� WKH�SHUVSHFWLYH�RI� WKH�GLIIHUHQW� FXOWXUDO�
EDFNJURXQGV� RI� WKH� VWXGHQWV�� %DVHG� RQ� WKH� FXOWXUDO� GLPHQVLRQV� DQG� WKH� UHVXOWLQJ� GLYHUVH�
SHUVSHFWLYHV�� VWXGHQWV� DUH� LQWURGXFHG� WR� WKH� VFLHQWLILF� GLVFRXUVH� RQ� VXVWDLQDELOLW\� FRQFHSWV�
�H�J���0RUDQGtQ�$KXHUPD�HW�DO���������3HOHQF��������'HGHXUZDUGHUH��������&RUVWHQ�	�5RWK��
�������:LWK�WKH�KHOS�RI�WKH�VXVWDLQDEOH�GHYHORSPHQW�JRDOV��6'*V���8QLWHG�1DWLRQV��Q�G���WKH�
FRQQHFWLRQ�EHWZHHQ�GLYHUVLW\�FRQFHSWV��*DUGHQVZDUW]�	�5RZH��������3HOOHG��������/RGHQ�	�
5RVHQHU�� ������ DQG� VXVWDLQDELOLW\� LV� FODULILHG�� 7R� UDLVH� DZDUHQHVV� WKURXJK� UHIOHFWLRQ� RQ� D�
SHUVRQDO� OHYHO�� WKH� VRFLDO� UHVSRQVLELOLW\� RI� HQJLQHHUV� DQG� WKH� LQGLYLGXDO� UROH� LQ� VRFLHWDO�
WUDQVIRUPDWLRQ�DV�ZHOO�DV�WKH�LPSDFW�RI�GLYHUVLW\�VHQVLWLYH�LQQRYDWLRQV��*LOOZDOG��������0XOJDQ��
������DUH�GLVFXVVHG�DIWHUZDUGV���
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�
%XLOGLQJ�RQ�WKH�NLFN�RII�GD\��GD\�����WKH�GLJLWDO�GHVLJQ�WKLQNLQJ�FKDOOHQJH��GD\V������WDNHV�SODFH�
RXWVLGH�RI�OHFWXUH�WLPH��'D\V�����IRFXV�RQ�WKH�WHDFKLQJ�DQG�SUDFWLFDO�DSSOLFDWLRQ�RI�WKH�GHVLJQ�
WKLQNLQJ�DSSURDFK��%DVHG�RQ�WKH�VFLHQWLILF�VWDWH�RI�WKH�DUW�DV�ZHOO�DV�WKH�GLVFRXUVHV�DERXW�VRFLDO�
LQQRYDWLRQV�DQG�WKH�RZQ�UROH�DV�DQ�HQJLQHHU�LQ�WKH�GHYHORSPHQW�SURFHVV��GD\�WZR�VWDUWV�ZLWK�
DQ�LQWURGXFWLRQ�WR�KXPDQ�FHQWHUHG�GHVLJQ�DQG�LQ�WKLV�FRQWH[W�GHVLJQ�WKLQNLQJ��7KH�H[SHULHQFH�
RI�PDQ\�\HDUV�RI�WHDFKLQJ�DQG�DSSO\LQJ�GHVLJQ�WKLQNLQJ�KDV�VKRZQ�WKDW�HVSHFLDOO\�HQJLQHHULQJ�
VWXGHQWV�DUH�ORRNLQJ�IRU�D�VWUXFWXUH�WKDW�SURYLGHV�RULHQWDWLRQ�LQ�D�SURFHVV��7KH�RSHQ�TXHVWLRQV�
DQG�WKH�FKDOOHQJH�RI�ILUVW�XQGHUVWDQGLQJ�WKH�SUREOHP�IURP�WKH�SHUVSHFWLYH�RI�WKH�SRWHQWLDO�XVHU�
DQG�QRW�DUULYLQJ�WRR�TXLFNO\�DW�D�VROXWLRQ�RI�RQH
V�RZQ��WXUQHG�RXW�WR�EH�WKH�PDLQ�FKDOOHQJHV�IRU�
HQJLQHHUV�LQ�WKH�GHVLJQ�WKLQNLQJ�SURFHVV��7KH�UHDVRQ�IRU�WKLV�FDQ�EH�VHHQ�LQ�WKH�HQJLQHHULQJ�
FXOWXUH�ZKLFK�LV�LQIOXHQFHG�E\�WKH�FOHDUO\�VWUXFWXUHG�SURFHVVHV��QRUPV��DQG�VWDQGDUGV�RI�WKH�
HQJLQHHULQJ�ZRUNLQJ�HQYLURQPHQW��:KLOH�GHVLJQ�WKLQNLQJ�FRXUVHV�XVXDOO\�JHW�WR�WKH�SDUW�RI�WKH�
SUDFWLFDO�DSSOLFDWLRQ�TXLWH�TXLFNO\��GHVLJQ�WKLQNLQJ�IRUPDWV�ZLWK�DQ�HQJLQHHULQJ�IRFXV�UHTXLUH�
DQ�LQWURGXFWLRQ�WR�WKH�GHVLJQ�WKLQNLQJ�SURFHVV�DQG�D�WUDQVSDUHQW�H[SODQDWLRQ�RI�WKH�LWHUDWLYH�
SURFHVV�VWHSV��7KLV�DSSURDFK�DOORZV�VWXGHQWV�WR�ILQG�WKHLU�ZD\�WKURXJK�WKH�SURFHVV�DQG�JLYHV�
WKHP�RULHQWDWLRQ�DQG�FRQILGHQFH���VHH�DOVR�/HLFKW�6FKROWHQ�	�6WHXHU�'DQNHUW��������6WHXHU�
'DQNHUW�HW�DO����������
�
 

�
�

)LJXUH�����&RXUVH�&RQFHSW��2ZQ�LOOXVWUDWLRQ��
�
7R�PDNH�WKH�SURFHVV�PRUH�WUDQVSDUHQW�DQG�WR�FRQYH\�WKH�GHVLJQ�WKLQNLQJ�VSLULW�WR�VWXGHQWV��
WKH���VWHS�GHVLJQ�WKLQNLQJ�SURFHVV��3ODWWQHU�HW�DO��������LV�DSSOLHG��)LJ������$�VSHFLDO�IRFXV�LV�
ODLG�RQ�WKH�HPSDWKL]LQJ�SKDVH��JLYLQJ�VWXGHQWV�WLPH�WR�LQYHVWLJDWH�XVHU�QHHGV�DQG�SHUVSHFWLYHV�
LQ�WKH�UHVSHFWLYH�FRXQWU\��'HVSLWH�WKH�GHILQLQJ�DQG�LGHDWLQJ�SKDVH��SKDVH���������VWXGHQWV�KDYH�
WZR�F\FOHV�WR�UHIOHFW�WKHLU�LGHDV�ZLWK�WKH�SRWHQWLDO�WDUJHW�JURXS�DQG�WR�LPSURYH�WKHLU�LGHQWLILHG�
SUREOHP��SKDVH����DQG�VROXWLRQ��SKDVH����������
�
�
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)LJXUH�����.H\�TXHVWLRQV�LQ�WKH���VWHS�SURFHVV��2ZQ�LOOXVWUDWLRQ��
�

7KH�LQGLYLGXDO�SKDVHV�DUH�GLVFXVVHG�LQ�PRUH�GHWDLO�EHORZ��
�
Empathize & Define - Days 2 + 3  
�
6WXGHQWV�ZRUN� LQ�VPDOO�JURXSV�ZKRVH�JURXS�PHPEHUV�EHORQJ�WR�GLIIHUHQW�QDWLRQDOLWLHV��7KLV�
HQWDLOV�GLIIHUHQW�SHUVSHFWLYHV�RQ�LQQRYDWLRQ�DQG�FROODERUDWLRQ�LQ�GLJLWDO�QHWZRUNHG�WHDPV��DV�
ZHOO�DV�DFWLYH�FRQWDFWV� LQ�GLIIHUHQW�QDWLRQV��7R�GHDO�ZLWK� WKH�SRWHQWLDO�XVHU�QHHGV��VWXGHQWV�
FRQWDFW� SHRSOH� RQ� VLWH�� 8VLQJ� TXDQWLWDWLYH� DQG� TXDOLWDWLYH� VXUYH\� PHWKRGV�� WKH\� FRQGXFW�
VXUYH\V�WR�LGHQWLI\�WKH�QHHGV�DQG�SHUVSHFWLYHV�RI�SRWHQWLDO�WDUJHW�JURXSV�LQ�WKH�VXVWDLQDELOLW\�
FRQWH[W��,Q�WKH�QH[W�VWHS��WKH\�EULQJ�WRJHWKHU�WKHLU�ILQGLQJV�DQG�WKH�GLIIHUHQW�SHUVSHFWLYHV�RQ�
WKH�VXVWDLQDELOLW\�FRQWH[W�LQ�WKH�GLJLWDO�OHDUQLQJ�VSDFH��7KH�IRFXV�GXULQJ�WKH�GHILQLWLRQ�SKDVH�LV�
WR�DQDO\]H�WKH�XVHU�SHUVSHFWLYHV�DQG�WR�LGHQWLI\�WKH�XQGHUO\LQJ�SUREOHP�RU�FKDOOHQJH��(VSHFLDOO\�
HQJLQHHULQJ�VWXGHQWV�QHHG�WR�EH�JXLGHG�WR�IRFXV�SXUHO\�RQ�SUREOHP�LGHQWLILFDWLRQ�GXULQJ�WKH�
ILUVW�WZR�SKDVHV����
�
Ideate & Prototype & Test - Days 4 + 5.  
�
,Q� WKH� IXUWKHU� FRXUVH�RI� WKH�SURFHVV�� WKH�VWXGHQWV�GHYHORS� LQQRYDWLRQ� LGHDV�EDVHG�RQ� WKHLU�
ILQGLQJV�IURP�WKH�VXUYH\V�DQG�WKH�GHULYHG�XVHU�SUREOHPV��6WXGHQWV�WKHQ�FRQYHUW�WKH�LGHDV�LQWR�
GLJLWDO�SURWRW\SHV��H�J���GLJLWDO�VHUYLFHV��SURGXFW�LGHDV��FRQFHSWV��ZKLFK�DUH�WKHQ�WHVWHG�DJDLQ�
RQ�WKH�WDUJHW�JURXS��7KH�GLJLWDO�LPSOHPHQWDWLRQ�HQDEOHV�WHVWLQJ�DW�WKH�UHVSHFWLYH�ORFDWLRQ�DQG�
WKXV� WKH� FRQWLQXRXV� LQWHJUDWLRQ� RI� LQWHUFXOWXUDO� SHUVSHFWLYHV� RQ� LQQRYDWLRQV�� 7KH\� DUH�
VXSSRUWHG�LQ�WKLV�SURFHVV�E\�GLJLWDOL]HG�FUHDWLYH�WHFKQLTXHV��H�J���'LVQH\�0HWKRG��6L[�7KLQNLQJ�
+DWV��&UD]\����DQG�UDSLG�SURWRW\SLQJ�PHWKRGV��7KH�GHYHORSPHQW�RI�WKH�SURWRW\SH�DQG�WHVWLQJ�
WDNHV�SODFH�LQ�WZR�UXQV�WR�REWDLQ�XVHU�IHHGEDFN�DQG�WKHQ�LQFRUSRUDWH�LW��
�
Reflection - Day 5  
�
7KH�H[DPLQDWLRQ�SHUIRUPDQFH�FRQVLVWV�RI�D�ILQDO�SUHVHQWDWLRQ�DV�ZHOO�DV�D�UHIOHFWLRQ�UHSRUW��2Q�
WKH�RQH�KDQG��WKLV�WUDLQV�WKH�DELOLW\�WR�FUHDWH�DSSURSULDWH�PDWHULDOV�LQ�D�WHDP�HQYLURQPHQW��DQG�
RQ�WKH�RWKHU�KDQG��LW�GHHSHQV�WKH�PHWKRGV�OHDUQHG�DQG�WUDLQV�SUHVHQWDWLRQ�VNLOOV��,Q�SUHSDUDWLRQ��
WKH�VWXGHQWV�DOVR�OHDUQ�KRZ�WR�ZULWH�VFLHQWLILF�WH[WV��7KH�ILQDO�SUHVHQWDWLRQ��SLWFK��LV�KHOG�GLJLWDOO\�
RQ�WKH�ODVW�GD\�RI�WKH�FRXUVH��7KH�UHSRUW�IRFXVHV�RQ�WKH�UHIOHFWLRQ�RI�WKH�LQGLYLGXDO�VWHSV�DQG�
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WKH� UHVSHFWLYH� LQVLJKWV� WKDW� WKH�JURXS�ZDV�DEOH� WR� JDWKHU� LQ� WKH� VWHSV��%DVHG�RQ� WKLV�� LW� LV�
GHGXFHG�KRZ�WKH�SURGXFW�LGHD�ZDV�GHYHORSHG�DQG�ZKLFK�LQVLJKWV�XQGHUOLH�WKH�LGHD��
�
$QRWKHU�HOHPHQW�RI�WKH�ODVW�GD\�LV�WKH�WHDFKLQJ�HYDOXDWLRQ�FRQVLVWLQJ�RI�WZR�HOHPHQWV��(OHPHQW�
RQH�LV�D�TXDQWLWDWLYH�HYDOXDWLRQ�TXHVWLRQQDLUH�VWDQGDUGL]HG�E\�WKH�XQLYHUVLW\��7KH�FROOHFWHG��
PRVWO\�RUJDQL]DWLRQDO��FDWHJRULHV�RI� WKH�HYDOXDWLRQ�ZLOO�EH�VXSSOHPHQWHG�E\�HOHPHQW� WZR��D�
IRFXV�JURXS� LQWHUYLHZ� �TXDOLWDWLYH�DSSURDFK���ZKLFK�VKRXOG�JLYH�DQ� LQVLJKW� LQWR� WKH� OHDUQLQJ�
SURFHVV�RI�WKH�VWXGHQWV��$�VSHFLDO�IRFXV�LQ�WKHVH�LQWHUYLHZV�ZLOO�EH�SODFHG�RQ�WKH�UHIOHFWLRQ�RI�
WKH�DFTXLUHG�FRPSHWHQFHV�DQG�WKHLU�DSSOLFDELOLW\�LQ�WKH�IXWXUH�ILHOG�RI�DFWLYLW\��)XUWKHUPRUH��WKH�
LQWHUYLHZV�ZLOO�VHUYH�WKH�FRQWLQXRXV�UHIOHFWLRQ�RI�WKH�WHDFKLQJ�HOHPHQWV�DQG�WKH�LPSURYHPHQW�
RI�WKH�FRXUVH�FRQFHSW��
�
Course-Companying Elements 
�
(VSHFLDOO\�ZLWK�GLJLWDO�IRUPDWV��WKHUH�LV�D�QHHG�IRU�D�MRLQW�UHIOHFWLRQ�RQ�FRQFHUQV�DQG�IDFWRUV�WKDW�
FDQ�LPSHGH�GLJLWDO�FROODERUDWLRQ��)RU�WKLV�UHDVRQ��GD\V�����DUH�IUDPHG�E\�UHIOHFWLRQ�H[HUFLVHV�
WKDW�HQVXUH�WUDQVSDUHQW�FRPPXQLFDWLRQ�DQG�WKH�PHWKRGLFDO�PRQLWRULQJ�RI�FKDOOHQJHV��(YHU\�
GD\� EHJLQV�ZLWK� FROOHFWLQJ� DQG� GLVFXVVLQJ� VWXGHQWV¶� FRQFHUQV� DQG�ZLVKHV��([SHULHQFH� KDV�
VKRZQ� WKDW� LQLWLDOO\� WKH�PDLQ�FRQFHUQ� LV�QRW�EHLQJ�DEOH� WR�EH�FUHDWLYH�HQRXJK�DQG� WKDW� LW� LV�
SHUFHLYHG�DV�D�FKDOOHQJH� WR�DSSURDFK�SRWHQWLDO� XVHUV�DQG�DVN� WKH� ULJKW�TXHVWLRQV� �6WHXHU�
'DQNHUW�HW�DO����������7HDFKLQJ�EDVLFV�RI�VRFLDO�VFLHQFH�UHVHDUFK�PHWKRGV�DQG�LPSOHPHQWLQJ�
FUHDWLYLW\�H[HUFLVHV�HQDEOHV�DFFHVV�WR�PHWKRGV�WKDW�KHOS�WR�FRSH�ZLWK�WKHVH�FKDOOHQJHV��2Q�D�
VRFLDO�OHYHO��PDNLQJ�WKHVH�FKDOOHQJHV�WUDQVSDUHQW�KHOSV�WR�UHFRJQL]H�WKDW�WKLV�LV�QRW�D�VXEMHFWLYH�
LQGLYLGXDO�SKHQRPHQRQ��DQG�HPSKDVL]HV�WKDW�GLIIHUHQW�FRPSHWHQFLHV�ZLWKLQ�WKH�WHDP�FDQ�DOVR�
FRPSOHPHQW�HDFK�RWKHU��7R�PDLQWDLQ� WKH�SURFHVV�FKDUDFWHU�DQG�DOORZ�DQ�RSHQ�DQG� WUXVWIXO�
UHIOHFWLRQ�LQ�WKH�FRXUVH��D�FRGH�RI�FRQGXFW� LV�XVHG�DV�DQ�DJUHHPHQW�ZLWKLQ�WKH�FRXUVH��7KH�
FRGH�RI�FRQGXFW�LQFOXGHV�DVSHFWV�VXFK�DV�XQSUHMXGLFHG�FRRSHUDWLRQ��UHVSHFWIXO�FRPPXQLFDWLRQ��
DQG�WKH�FRXUDJH�WR�EH�FUHDWLYH��DQG�LV�LQWHQGHG�WR�FRQWULEXWH�WR�DQ�RSHQ�DQG�UHVSHFWIXO�FRXUVH�
FXOWXUH��/HLFKW�6FKROWHQ�	�6WHXHU�'DQNHUW���������&RPSOHPHQWDU\�WR�WKH�UHIOHFWLRQ�RI�ZLVKHV�
DQG�ZRUULHV� LQ� WKH�PRUQLQJ�� WKHUH� LV� D� GDLO\� UHIOHFWLRQ� LQ� WKH� HYHQLQJ�� $V� SDUW� RI� WKLV� GDLO\�
UHIOHFWLRQ�� WKH�ZLVKHV�DQG�FRQFHUQV�PHQWLRQHG�DUH�DJDLQ�DGGUHVVHG�DQG� UHIOHFWHG� WRJHWKHU�
ZLWK�WKH�VWXGHQWV��,Q�D�JURXS�VHVVLRQ��VWXGHQWV�UHIOHFW�WR�ZKDW�H[WHQW�WKH�FKDOOHQJHV�FRXOG�EH�
VXFFHVVIXOO\�PDVWHUHG�RU�ZKLFK�IROORZ�XS�TXHVWLRQV�KDYH�GHYHORSHG�RYHU�WKH�GD\��
�
7KH�FUHDWLRQ�RI�D�VDIH�ZRUNLQJ�HQYLURQPHQW��ZKHUH�VWXGHQWV�FDQ�EH�FUHDWLYH�DQG�DUH�RSHQ�IRU�
D�FXOWXUH�RI�IDLOXUH��VHH�)ROH\��)ROH\�	�.D\V��������LV�D�NH\�DVSHFW�RI�VXFFHVVIXO�GHVLJQ�WKLQNLQJ��
&RQVHTXHQWO\��HVSHFLDOO\�D�GLJLWDO�GHVLJQ�WKLQNLQJ�FRXUVH�UHTXLUHV�D�FRQVWDQW�PRGHUDWLRQ�RI�
WKH� SURFHVV�� 7KH� FKDOOHQJH� RI� D� GLJLWDO� GHVLJQ� WKLQNLQJ� SURFHVV� FRQVLVWV� LQ� WKH� SUHFLVH�
DOWHUQDWLRQ�EHWZHHQ�RSHQ�GLVFXVVLRQV� LQ� WKH�FRXUVH�DQG� WKH�GLVFXVVLRQ�RI�TXHVWLRQV� LQ� WKH�
WHDPV��%RWK�IRUPDWV�UHTXLUH�VXSSRUW�DQG�FRQWLQXRXV�UHVSRQVLYHQHVV�IURP�WKH�FRXUVH�OHDGHU��
7KH�WHDFKLQJ�SULQFLSOH�IRFXVHV�RQ�D�PRGHUDWLRQ�WKURXJK�WKH�ULJKW�TXHVWLRQV�DQG�OHVV�WKH�GLUHFW�
FRPPXQLFDWLRQ� RI� WKH� VROXWLRQ�� ,Q� DGGLWLRQ�� LQWHUDFWLYH� HOHPHQWV� VXFK� DV� YRWLQJ� �H�J��� YLD�
0HQWLPHWHU���DQG�EUDLQVWRUPLQJ�VHVVLRQV��H�J���YLD�0LUR��SURYLGH�GLJLWDO�VXSSRUWLYH�PRGHUDWLRQ��
7UDQVQDWLRQDO�WHDPZRUN�LV�FRPSOHPHQWHG�E\�LQ�FRXUVH�UHIOHFWLRQ�URXQGV�ZKHUH�WHDPV�VKDUH�
WKHLU�ILQGLQJV�DQG�H[SHULHQFHV��7KH�PRGHUDWLRQ�RI�YLUWXDO�GLVFXVVLRQ�URXQGV�ZLWKLQ�WKH�FRXUVH�
DV�ZHOO�DV�WHDPZRUN�SKDVHV�HQDEOH�SHHU�IHHGEDFN��ZKLFK�LV�FRPSOHPHQWHG�E\�JURXS�FRDFKLQJ�
E\�WKH�FRXUVH�LQVWUXFWRU���
�
,Q� WHUPV�RI� FUHGLW�SRLQWV�� WKH�FRXUVH� LV�DVVHVVHG�DW���(&76� WR� WKH�VFRSH�RI� VWXGHQW�ZRUN��
5HJDUGLQJ� WKH� LQWHJUDWHG� VWXG\� SURJUDPV�� KLJKHU� VHPHVWHUV� IURP� WKH� EDFKHORU
V� SURJUDPV�
(OHFWULFDO� (QJLQHHULQJ�� 0HFKDQLFDO� (QJLQHHULQJ�� DQG� 3K\VLFDO� (QJLQHHULQJ� ORFDWHG� DW� WKH�
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)DFXOW\�RI�(QHUJ\�7HFKQRORJ\�DUH�DGGUHVVHG�LQ�D�ILUVW�URXQG��,Q�D�VHFRQG�URXQG�LW�LV�SODQQHG�
WKDW� WKH� GHSDUWPHQWV� %LRWHFKQRORJ\�� 7HFKQR� 0DWKHPDWLFV� DQG� 0HGLFDO� 7HFKQRORJ\� ZLOO�
LPSOHPHQW� WKH� FRXUVH� LQ� WKHLU� VWXG\� SURJUDPV�� WRR�� 7KH� FRXUVH�ZLOO� EH� SDUW� RI� WKH� HOHFWLYH�
FDWDORJXH�DQG�LV�RIIHUHG�LQ�ERWK�ZLQWHU�DQG�VXPPHU�VHPHVWHU��5HJDUGLQJ�WKH�RUJDQL]DWLRQ�RI�
WKH� WZR�FRXUVH�HOHPHQWV�� WKH�DLP� LV� WR�KDYH�WKH�NLFN�RII�FRXUVH�DQG�WKH�GLJLWDO�FRXUVH� WDNH�
SODFH�IDLUO\�FORVH�WR�HDFK�RWKHU��+RZHYHU��WKH�H[DP�SKDVHV�DQG�WKH�WLPH�XQWLO�WKH�LQWHUQDWLRQDO�
VWXGHQWV� KDYH� WUDYHOOHG� WR� WKHLU� KRPH� FRXQWULHV� PXVW� EH� FRQVLGHUHG�� 5HJDUGLQJ� WKHVH�
IUDPHZRUN�FRQGLWLRQV��WKHUH�LV�D�WLPH�JDS�RI�RQH�PRQWK�EHWZHHQ�WKH�NLFN�RII�FRXUVH�LQ�SUHVHQFH�
�GD\����DQG�WKH�RQOLQH�FRXUVH��GD\V�������$V�WKH�WLPH�LQWHUYDO�PLJKW�KDYH�DQ�LQIOXHQFH�RQ�WKH�
VWXGHQWV
�ZLOOLQJQHVV�WR�SHUIRUP�DQG�WKHLU�DELOLW\�WR�FRQQHFW�ZLWK�WKH�FRXUVH�FRQWHQWV�GLVFXVVHG�
DW�GD\����D�MRLQW�UHIOHFWLRQ�ZLWK�WKH�VWXGHQWV�DW�WKH�HQG�RI�WKH�FRXUVH�LV�SODQQHG��WR�GLVFXVV�WKH�
LPSDFW�RI�WKH�WLPH�JDS�RQ�WKH�VWXGHQWV¶�OHDUQLQJ�RXWFRPH��
�
�
REFLECTION AND CONCLUSION�
 
7KH�SXUSRVH�RI�HQJLQHHULQJ�HGXFDWLRQ�LV�WR�HQDEOH�VWXGHQWV�WR�³>«@�JHW�WHFKQLFDO�H[SHUWLVH��
VRFLDO�DZDUHQHVV�DQG�WKH�ELDV�WRZDUGV�LQQRYDWLRQ��7KLV�FRPELQHG�VHW�RI�NQRZOHGJH��VNLOOV�DQG�
DWWLWXGHV� LV� HVVHQWLDO� WR� VWUHQJWKHQLQJ� SURGXFWLYLW\�� HQWUHSUHQHXUVKLS� DQG� H[FHOOHQFH� LQ� DQ�
HQYLURQPHQW�WKDW�LV�LQFUHDVLQJO\�EDVHG�RQ�WHFKQRORJLFDOO\�FRPSOH[�DQG�VXVWDLQDEOH�SURGXFWV��
SURFHVVHV� DQG� V\VWHPV�� ,W� LV� LPSHUDWLYH� WKDW� ZH� LPSURYH� WKH� TXDOLW\� DQG� QDWXUH� RI� >«@�
HQJLQHHULQJ�HGXFDWLRQ�´��&UDZOH\�HW�DO��������S�����7KH�&',2�VWDQGDUG�����DV�D�VHW�RI�SULQFLSOHV�
SURYLGHV�DQ�RYHUYLHZ�RI�HOHPHQWV�WKDW�HQDEOH�IXWXUH�RULHQWHG�HQJLQHHULQJ�VWXGLHV��
�
,Q�WKLV�SDSHU��D�GLJLWDO�GHVLJQ�WKLQNLQJ�WHDFKLQJ�FRQFHSW�ZDV�SUHVHQWHG�ZKLFK�LQWHQGV�WR�FRQYH\�
IXWXUH�VNLOOV� WR� IXWXUH�HQJLQHHUV��7KH�FRXUVH�DOORZV�VWXGHQWV� WR� OHDUQ� LPSRUWDQW� IXWXUH�VNLOOV��
ZLWK�D�IRFXV�RQ�WKH�FODVVLF��WUDQVIRUPDWLYH��DQG�GLJLWDO�VNLOOV���WKH�DUHDV�RI�FRPSHWHQFH�WKDW��
DFFRUGLQJ�WR�WKH�VWXG\�E\�WKH�6WLIWHUYHUEDQG�DQG�0F.LQVH\���������ZLOO�JDLQ�LQ�LPSRUWDQFH�LQ�
WKH�IXWXUH��VHH�ILJXUH�����7KH�FRQFHSW�ZDV�EDVHG�RQ�WKH�&',2�VWDQGDUGV�����DQG�DGGUHVVHV�
6WDQGDUG���������DQG���LQ�SDUWLFXODU���
�
3DUWLFLSDQWV�OHDUQ�WKH�SUDFWLFDO�DSSOLFDWLRQ�RI�WKH�GHVLJQ�WKLQNLQJ�DSSURDFK�LQ�LQWHUGLVFLSOLQDU\�
DQG�LQWHUQDWLRQDO�WHDPV��&RQVHTXHQWO\��VWXGHQWV�JDLQ�H[SHULHQFHV�LQ�WKH�GHVLJQ�RI�SURGXFWV��
VHUYLFHV��RU�V\VWHPV�E\�GHYHORSLQJ�DQ�LGHD�EDVLQJ�RQ�WKH�XVHU�SHUVSHFWLYH��,Q�WKLV�ZD\��WKH\�
JDLQ�WUDQVGLVFLSOLQDU\�H[SHULHQFH�DV�WKH\�PXVW�FRPELQH�VFLHQWLILF�FRQWHQW�ZLWK�WKH�H[SHULHQFHV�
RI�SHRSOH�IURP�WKH�QRQ�VFLHQWLILF�FRPPXQLW\��6WDQGDUG�����'HVLJQ�,PSOHPHQW�([SHULHQFHV���$V�
SDUW� RI� WKH�FRXUVH�� VWXGHQWV�DUH� LQYROYHG� LQ�GLIIHUHQW�ZRUNLQJ�FRQWH[WV��2Q� WKH�NLFN�RII� GD\�
VWXGHQWV� OHDUQ� RQ� FDPSXV� LQ� DFWLYDWLQJ� JURXS� ZRUN�� WKHQ� ZRUN� LQ� GLJLWDO� WHDPV� GXULQJ� WKH�
FKDOOHQJH�DQG�JHW�LQ�SHUVRQDO�FRQWDFW�ZLWK�SRWHQWLDO�XVHUV�DV�SDUW�RI�WKH�ILUVW�GHVLJQ�WKLQNLQJ�
SKDVH� �6WDQGDUG� �� �� (QJLQHHULQJ� /HDUQLQJ� :RUNVSDFHV��� 6WXGHQWV� OHDUQ� WR� ZRUN� LQ� DQ�
LQWHUGLVFLSOLQDU\�DQG�WUDQVGLVFLSOLQDU\�PDQQHU�DQG�WR�OLQN�WKHLU�ILQGLQJV�ZLWK�WKH�VSHFLDOLVW�IRFDO�
SRLQWV�� 7KH� DFWLYH� HQJDJHPHQW� ZLWK� SRWHQWLDO� XVHUV� RI� WKH� VXVWDLQDELOLW\� FKDOOHQJH� WR� EH�
GHYHORSHG�DOORZV�D�QHZ�SHUVSHFWLYH�RQ�GLIIHUHQW�FXOWXUHV�DQG�WKH�GLYHUVLW\�RI�WDUJHW�JURXSV��
7KXV��D�FRQWULEXWLRQ�FDQ�EH�PDGH� WR�HQVXUH� WKDW�HQJLQHHUV� UHIOHFW�PRUH�VWURQJO\�RQ�VRFLDO�
GLYHUVLW\�DQG�WKH�HIIHFWV�RI�HQJLQHHULQJ�GHYHORSPHQWV�E\�JHWWLQJ�LQ�FRQWDFW�ZLWK�HQG�XVHUV�DQG�
NH\� VWDNHKROGHUV� �6WDQGDUG� �� �� ,QWHJUDWHG� /HDUQLQJ� ([SHULHQFHV��� )XUWKHUPRUH�� VWXGHQWV�
DFTXLUH� FRPSHWHQFLHV� IRU� WKHLU� IXWXUH� SURIHVVLRQDO� DFWLYLWLHV�� VXFK� DV� FRRUGLQDWLQJ� LQ�
LQWHUFXOWXUDO�DV�ZHOO�DV�LQWHUGLVFLSOLQDU\�WHDPV��RUJDQL]LQJ�FROODERUDWLRQ�LQ�D�GLJLWDO�VHWWLQJ�DQG�
WDNLQJ�RWKHU�SHUVSHFWLYHV�LQWR�DFFRXQW��,Q�DGGLWLRQ��WKURXJK�WKH�VWUXFWXUH�RI�WKH�GHVLJQ�WKLQNLQJ�
SURFHVV��VWXGHQWV�OHDUQ�WR�PDNH�GHFLVLRQV�LQ�D�WHDP�VHWWLQJ�ZLWKLQ�D�VKRUW�WLPH�IUDPH�DQG�WR�
WUDQVIRUP� WKHP� LQWR� D� VROXWLRQ� DSSURDFK�� 7KH� FRXUVH� IRUPDW� HQDEOHV�� GLUHFW� IHHGEDFN� DQG�
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DGGLWLRQ��VWXGHQWV�OHDUQ�KRZ�WR�UHVHDUFK�VFLHQWLILF�VRXUFHV�DQG�KRZ�WR�DSSO\�WKHP�LQ�WKH�FRQWH[W�
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WHDPV� QRW� RQO\� RIIHUV� SRWHQWLDO� EXW� DOVR� FKDOOHQJHV� LQ� JURXS�ZRUN� �VHH� %DUW]� HW� DO��� ������
1RRWHERRP�HW�DO���������/RUHQ]R�HW�DO����������7KHUHIRUH��FORVH�VXSHUYLVLRQ�RI�WKH�JURXSV�DQG�
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LQVSLUDWLRQ� IRU�KRZ�HQJLQHHUV�RI� WKH� IXWXUH�FDQ�EH� WUDLQHG� LQ�RUGHU� WR�EH�DEOH� WR�PDVWHU� WKH�
FKDOOHQJHV�RI�WKH�IXWXUH��
�
�
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