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�
�

7KLV�SDSHU�SUHVHQWV�WKH�UHVHDUFK�GHVLJQ�DQG�SUHOLPLQDU\�ILQGLQJV�IURP�D�VWXG\�RQ�VXSSRUWLQJ�
RQOLQH�VWXGHQWV�LQ�D�FROODERUDWLYH�GHVLJQ�SURMHFW��7KH�&ROODERUDWLYH�,QYHVWLJDWLRQ��'HVLJQ��
(YDOXDWLRQ�DQG�5HYLVLRQ��&,'(5��DSSURDFK�ZDV�XVHG�WR�VFDIIROG�WKH�OHDUQLQJ�DFWLYLWLHV��&,'(5�LV�
D�OHDUQ�WHFKQRORJ\�E\�GHVLJQ�DSSURDFK�IRU�FROODERUDWLYH�UHVRXUFH�GHVLJQ�DQG�GHYHORSPHQW��7KLV�
SKDVH�RI�WKH�VWXG\�ZDV�FRQGXFWHG�LQ�D�*UDGXDWH�&HUWLILFDWH�LQ�+LJKHU�(GXFDWLRQ�XQLW�DW�DQ�
$XVWUDOLDQ�XQLYHUVLW\��3DUWLFLSDQWV��ZRUNLQJ�LQ�VPDOO�JURXSV��FROODERUDWLYHO\�GHYHORSHG�HOHFWURQLF�
WHDFKLQJ�UHVRXUFHV��LQFOXGLQJ�D�GLJLWDO�VWRU\�DQG�D�ZHEVLWH��'DWD�VRXUFHV�IRU�WKLV�VWXG\�LQFOXGH�
VWXGHQW�DUWHIDFWV��HYDOXDWLRQ�GDWD��VXUYH\�GDWD�DQG�SHHU�UHYLHZ�IHHGEDFN�IURP�WZR�XQLW�FRKRUWV��
7KH�UHVXOWV�LQGLFDWH�WKDW�JHRJUDSKLFDO�SUR[LPLW\�ZDV�QRW�WKH�NH\�IDFWRU�LQ�WKH�JURXS¶V�VXFFHVV��
UDWKHU��D�VKDUHG�GLVFLSOLQDU\�DUHD�ZDV�D�EHWWHU�LQGLFDWRU�RI�WKH�VWXGHQWV¶�DELOLW\�WR�GHYHORS�DQ�RQOLQH�
UHVRXUFH��0RUHRYHU��WKH�UHVXOWV�LQGLFDWH�WKDW�IRUPDWLYH�HYDOXDWLRQ�YLD�D�SHHU�UHYLHZ�SURFHVV�
RIIHUHG�D�SUDFWLFDO�ZD\�RI�GHWHUPLQLQJ�WKH�TXDOLW\�RU�SRWHQWLDO�TXDOLW\�RI�D�ZHE�EDVHG�OHDUQLQJ�
UHVRXUFH�EHIRUH�LW�LV�SXEOLVKHG��

�
.H\ZRUGV��FRPSXWHU�VXSSRUWHG�FROODERUDWLYH�OHDUQLQJ��OHDUQLQJ�E\�GHVLJQ��KLJKHU�HGXFDWLRQ�

�
,QWURGXFWLRQ�
�
/HDUQ�WHFKQRORJ\�E\�GHVLJQ�DFWLYLWLHV�FDUULHG�RXW�LQ�JURXSV�KDYH�KHOSHG�VWXGHQWV�XQGHUVWDQG�KRZ�WR�XVH�
WHFKQRORJ\�LQ�PDQ\�HGXFDWLRQDO�FRQWH[WV��LQFOXGLQJ�KLJKHU�HGXFDWLRQ��+RZDUG��0F*HH��6KLQ��	�6KLD��������
.DOL�	�5RQHQ�)XKUPDQQ���������7KURXJK�D�FROODERUDWLYH�GHVLJQ�DSSURDFK��VWXGHQWV�KDYH�WKH�RSSRUWXQLW\�WR�
GHYHORS�D�GHHSHU�XQGHUVWDQGLQJ�RI�ERWK�FRQWHQW�DQG�WHFKQRORJ\�WKURXJK�WKH�H[SHULHQFHV�RI�GLDORJXH�DQG�
UHIOHFWLRQ�LQ�DFWLRQ��0LVKUD�	�.RHKOHU���������%XLOGLQJ�RQ�H[LVWLQJ�VWXGLHV��VHH��IRU�H[DPSOH��*DOVWDXQ��
.HQQHG\�&ODUN��	�+X��������+X�	�)\IH��������.HQQHG\�&ODUN��*DOVWDXQ��	�$QGHUVRQ���������WKH�OHFWXUHUV�
DGRSWHG�D�FROODERUDWLYH�OHDUQ�WHFKQRORJ\�E\�GHVLJQ�VWUDWHJ\�QDPHG�&,'(5��&ROODERUDWLYH�,QYHVWLJDWLRQ��
'HVLJQ��(YDOXDWLRQ�DQG�5HYLVLRQ��LQ�DQ�RQOLQH�XQLW�ZKHUH�JURXSV�ZHUH�WR�GHVLJQ�D�ZHE�EDVHG�WHDFKLQJ�UHVRXUFH�
�.HQQHG\�&ODUN��(YHUHWW�	�:KHHOHU���������7KH�FXUUHQW�VWXG\�ZDV�XQGHUWDNHQ�DV�SDUW�RI�WKH�UHGHVLJQ�RI�WKLV�XQLW�
ZKHUH�WKHUH�ZDV�DZD\�IURP�DQ�LQGLYLGXDO�DSSURDFK�WR�OHDUQLQJ�WR�D�FROODERUDWLYH�SURMHFW�EDVHG�DSSURDFK��,Q�WKLV�
SDSHU�ZH�RXWOLQH�WKH�VWXG\�DQG�SUHVHQW�WKH�SUHOLPLQDU\�ILQGLQJV����
�
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5HVHDUFK�GHVLJQ�
�
&RQWH[W�
�
7KH�FRQWH[W�RI�WKLV�VWXG\�LV�D�FRUH�XQLW�RQ�µ&RQWH[WV�DQG�,VVXHV�LQ�+LJKHU�(GXFDWLRQ¶�LQ�WKH�*UDGXDWH�&HUWLILFDWH�
LQ�+LJKHU�(GXFDWLRQ��RIIHUHG�RQOLQH�WR�VWDII�DW�$XVWUDOLDQ�&DWKROLF�8QLYHUVLW\��DQG�H[WHUQDOO\��8QLW�FRKRUWV�DUH�
VPDOO��ZLWK�HQUROPHQWV�IURP�VWDII�HPSOR\HG�DFURVV�WKH�8QLYHUVLW\¶V�VL[�FDPSXVHV�LQ�4XHHQVODQG��1HZ�6RXWK�
:DOHV��9LFWRULD�DQG�WKH�$&7�DQG�D�OLPLWHG�QXPEHU�RI�HQUROPHQWV�IURP�VWDII�DW�UHODWHG�KLJKHU�HGXFDWLRQ�
LQVWLWXWLRQV��VXFK�DV�WKHRORJLFDO�FROOHJHV��7KH�VWXG\�LV�SDUW�RI�WKH�FXUULFXOXP�UHGHVLJQ�RI�WKH�µ&RQWH[WV¶�XQLW�
ZKLFK�ZDV�XQGHUWDNHQ�WR�HQVXUH�WKH�LVVXH�RI�VWXGHQW�GLYHUVLW\��IRU�H[DPSOH��VWUDWHJLHV�IRU�VWXGHQWV�IURP�ORZ�
VRFLR�HFRQRPLF�EDFNJURXQGV��RU�ILUVW�LQ�IDPLO\��RU�PDWXUH�DJHG�VWXGHQWV��ZDV�LQFOXGHG��7KH�XQLW�KDG�SUHYLRXVO\�
EHHQ�GHOLYHUHG�LQ�WKH�IRUP�RI�UHDGLQJV�DQG�RQOLQH�GLVFXVVLRQ��SURYLGLQJ�ODUJH�µFKXQNV¶�RI�LQIRUPDWLRQ�ZLWK�OLWWOH�
FRQVLGHUDWLRQ�JLYHQ�WR�KRZ�OHDUQHUV�ZLOO�DFWXDOO\�SURFHVV�WKLV�LQIRUPDWLRQ��2
'RQQHOO�HW�DO����������)HHGEDFN�RQ�
WKH�XQLW�RI�VWXG\�ZDV�WKDW�WKHUH�ZDV�D�QHHG�WR�UHGHVLJQ�WKH�XQLW�IRU�SHGDJRJLFDO�TXDOLW\�UDWKHU�WKDQ�WKH�VXSSO\�RI�
LQIRUPDWLRQ�DORQH���
�
,Q�OLJKW�RI�WKLV�IHHGEDFN��WKH�DXWKRUV�DGRSWHG�D�OHDUQ�WHFKQRORJ\�E\�FROODERUDWLYH�GHVLJQ�DSSURDFK��ZRUNLQJ�LQ�
FRQMXQFWLRQ�ZLWK�FROOHDJXHV�DW�WKH�8QLYHUVLW\�RI�6\GQH\�ZKHUH�WKLV�DSSURDFK�KDV�EHHQ�HPEHGGHG�LQ�WKH�
VWDQGDORQH�,&7�LQ�(GXFDWLRQ�XQLWV�RI�VWXG\��*DOVWDXQ�HW�DO���������7KH�µ&RQWH[WV¶�XQLW�ZDV�GLYLGHG�LQWR�WKUHH�
PRGXOHV��D�PRGXOH�RQ�,&7�LQ�(GXFDWLRQ�WKDW�SURYLGHG�WKH�EDFNJURXQG�DQG�SUDFWLFDO�VNLOOV�IRU�XVLQJ�,&7�LQ�
HGXFDWLRQ��D�PRGXOH�RQ�XQLYHUVLW\�SROLFLHV��DQG�D�PRGXOH�RQ�GLYHUVLW\��7KH�IRFXV�RI�WKH�XQLW�ZDV�WR�VXSSRUW�WKH�
FROODERUDWLYH�GHVLJQ�DQG�GHYHORSPHQW�RI�D�GLJLWDO�UHVRXUFH��D�ZHEVLWH��WR�SURYLGH�FROOHDJXHV�ZLWK�OHDUQLQJ�DQG�
WHDFKLQJ�LQIRUPDWLRQ�IRU�DQ�DUHD�RI�GLYHUVLW\��7HDFKLQJ�VWDII�ZHUH�DYDLODEOH�RQOLQH�IRU�ZHHNO\�µV\QF¶�VHVVLRQV�
XVLQJ�ZHE�FRQIHUHQFLQJ�VRIWZDUH��$GREH�&RQQHFW���6WXGHQWV�ZHUH�DEOH�WR�MRLQ�WKHVH�VHVVLRQV�WR�GLVFXVV�LVVXHV�
UDLVHG�LQ�WKH�ZHHNO\�QRWHV�DQG�UHDGLQJV�DV�ZHOO�DV�WR�GLVFXVV�WKH�FROODERUDWLYH�SURFHVV�DQG�DVVLJQHG�WDVNV��7KXV��
WKH�IRFXV�VKLIWHG�IURP�D�SDVVLYH�DSSURDFK�RI�WUDQVPLVVLRQ�RI�LQIRUPDWLRQ�WR�WKH�LQFRUSRUDWLRQ�RI�DFWLYH�OHDUQLQJ�
DFWLYLWLHV�YLD�WKH�DGRSWLRQ�RI�D�OHDUQ�E\�GHVLJQ�DSSURDFK���
�
7KH�&,'(5�0RGHO�
�
.DOL�DQG�5RQHQ�)XKUPDQQ��������RXWOLQH�WZR�DSSURDFKHV�WR�VWUXFWXULQJ�OHDUQ�E\�GHVLJQ�DFWLYLWLHV��7KH�ILUVW�
DSSURDFK�LV�DQ�RSHQ�HQGHG�UHIOHFWLYH�DSSURDFK�ZKHUH�OHFWXUHV�DQG�WXWRULDOV�DUH�GHGLFDWHG�WR�VWXGHQWV¶�ZRUNLQJ�
RQ�WKHLU�GHVLJQ�SURMHFWV��SURYLGLQJ�IHHGEDFN�WR�WKHLU�SHHUV��DQG�UHILQLQJ�WKHLU�GHVLJQ�DUWHIDFW�EDVHG�RQ�SHHUV¶�DQG�
LQVWUXFWRU¶V�LQSXW��7KH�VHFRQG�DSSURDFK��ZKLFK�LV�PRUH�VWUXFWXUHG��FHQWUHV�RQ�WKH�XVH�RI�D�GHVLJQ�VFDIIROG��VXFK�
DV�WKH�$'',(�PRGHO��DQDO\VH��GHVLJQ��GHYHORS��LPSOHPHQW��HYDOXDWH���'LFN��&DUH\��	�&DUH\���������0RUH�
UHFHQWO\��WKHUH�KDV�EHHQ�D�PRYH�WRZDUGV�V\QWKHVLVLQJ�WKHVH�WZR�DSSURDFKHV�WR�SURYLGH�WKH�VWUXFWXUH�RI�D�PRGHO�
RU�GHVLJQ�VFDIIROG�ZLWK�WKH�RSHQQHVV�RI�UHIOHFWLYH�SUDFWLWLRQHUV�DQG�WKH�SUHFLVLRQ�RI�SHHU�UHYLHZ�DQG�VXSSRUW�
�%DUDE��������.DOL�	�5RQHQ�)XKUPDQQ���������7KH�&,'(5�PRGHO�PHOGV�WKHVH�WZR�DSSURDFKHV��7KH�&,'(5�
PRGHO�LV�D�ILYH�VWDJH�PRGHO�WKDW�ZH�XVHG�WR�VFDIIROG�D�OHDUQ�E\�GHVLJQ�WDVN��7KH�ILUVW�VWDJH�LV�&ROODERUDWLRQ��
ZKLFK�LV�WKH�HVWDEOLVKPHQW�RI�WKH�FROODERUDWLYH�WHDP��H�J��JURXSV��G\DGV���7KH�VHFRQG�SKDVH�LV�,QYHVWLJDWLRQ��
ZKLFK�D�FROODERUDWLYH�LQYHVWLJDWLRQ�RI�WKH�WDVN�DQG�WKH�GHYHORSPHQW�RI�DQ�DJUHHG�SURMHFW�SODQ�WKDW�LGHQWLILHV�
JURXS�PHPEHU�UROHV�DQG�UHVSRQVLELOLWLHV��7KH�WKLUG�VWDJH�LV�'HYHORSPHQW��ZKLFK�LV�WKH�GHYHORSPHQW�RI�D�
SURWRW\SH�RU�GUDIW�DUWHIDFW�±�WKLV�PD\�EH�FRPSOHWH�RU�SDUWLDOO\�FRPSOHWH��7KH�IRXUWK�VWDJH�LV�(YDOXDWLRQ��ZKLFK�LV�
D�VFDIIROGHG�SHHU�UHYLHZ�DQG�HYDOXDWLRQ��7KH�ILIWK�VWDJH�LV�5HYLVLRQ��ZKLFK�LV�WKH�UHIOHFWLRQ��UHVSRQVH�DQG�
UHYLVLRQ�RI�WKH�ILQDO�SURGXFW���
�
,Q�RXU�VWXG\��HPSKDVLV�ZDV�SODFHG�RQ�WKH�XVH�RI�SHHU�HYDOXDWLRQ��7KH�(YDOXDWLRQ�VWDJH�HQDEOHV�VWXGHQWV�WR�
UHFHLYH�IRUPDWLYH�IHHGEDFN�IRUP�SHHUV�SULRU�WR�WKH�GHYHORSPHQW�RI�WKH�ILQDO�DUWHIDFW��$�QXPEHU�RI�VWXGLHV��IRU�
H[DPSOH�%XGJH��%HDOH�	�/\QDV��������DQG�1J��������KDYH�IRXQG�SHHU�HYDOXDWLRQ�WR�EH�DQ�LQWHJUDO�SDUW�RI�WKH�
GHVLJQ�SURFHVV��,Q�RXU�HDUOLHU�UHVHDUFK��$QGHUVRQ��.HQQHG\�&ODUN�	�*DOVWDXQ���������VWXGHQWV�LQ�D�FROODERUDWLYH�
ZHE�GHVLJQ�SURMHFW�XVHG�YLGHR�IHHGEDFN�LQ�UHFLSURFDO�FULWLTXHV�RI�WKH�ZHEVLWH�GHVLJQV�RI�WKHLU�SHHUV��+X�HW�DO��
�������IRXQG�WKDW�DV�VWXGHQWV�EHFDPH�WRR�IDPLOLDU�ZLWK�WKHLU�RZQ�SURGXFWV��WKH\�ZHUH�XQDEOH�WR�GHWHFW�WKH�
LQDGHTXDFLHV�RI�WKHLU�GHVLJQ��,Q�ERWK�WKHVH�VWXGLHV��WKH�UHVHDUFKHUV�REVHUYHG�WKDW�WKH�IHHGEDFN�REWDLQHG�IURP�
SHHU�DVVHVVPHQW�KHOSHG�VWXGHQWV�WR�PRGLI\�WKHLU�GHVLJQ��DQG�DUJXHG�WKDW�WKLV�IRUPDWLYH�HYDOXDWLRQ�RIIHUHG�D�
SUDFWLFDO�ZD\�RI�GHWHUPLQLQJ�WKH�TXDOLW\�RU�SRWHQWLDO�TXDOLW\�RI�D�QHZO\�GHYHORSHG�ZHE�EDVHG�OHDUQLQJ�UHVRXUFH�
EHIRUH�LW�ZDV�LPSOHPHQWHG�LQ�WKH�FODVVURRP��
�
&ROODERUDWLYH�GHVLJQ�WDVN�
�
7KH�VWXGHQWV�ZHUH�DVVLJQHG�WR�JURXSV�DFFRUGLQJ�WR�WKH�DUHD�RI�VWXGHQW�GLYHUVLW\�WKH\�µYRWHG¶�IRU�YLD�WKH�/HDUQLQJ�
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0DQDJHPHQW�6\VWHP��/06���2QFH�DOO�VWXGHQWV�KDG�PDGH�WKHLU�VHOHFWLRQ��WKH�OHFWXUHUV�LQWURGXFHG�WKH�JURXS�
PHPEHUV�WR�HDFK�RWKHU�YLD�HPDLO��DQG�WKLV�EHFDPH�DQ�LPSRUWDQW�FKDQQHO�IRU�JURXS�DFWLYLWLHV��6WXGHQWV�KDG�WR�
VXEPLW�WKUHH�DVVHVVPHQW�WDVNV�GXULQJ�WKH�XQLW��WKH�ILUVW�EHLQJ�WKH�FROODERUDWLYH�GHVLJQ�SODQ�IRU�WKH�ILQDO�
DVVHVVPHQW��D�FROODERUDWLYHO\�GHYHORSHG�ZHEVLWH�RQ�WHDFKLQJ�VWUDWHJLHV�WKDW�DFFRXQW�IRU�VWXGHQW�GLYHUVLW\��7KH�
SXUSRVH�RI�WKH�SURMHFW�SODQ�ZDV�WR�HQDEOH�VWXGHQWV�WR�LGHQWLI\�WKHLU�UROHV��DUHD�RI�GLYHUVLW\��DQG�WKH�GHVLUHG�
ZHEVLWH�µORRN�DQG�IHHO¶��DQG�WKH�SODQ�ZDV�VKDUHG�RQ�WKH�/06�IRU�JURXS�XVH�DQG�OHFWXUHU�IHHGEDFN��6LQFH�WKH�
VWXGHQWV�ZHUH�QRW��LQ�PDQ\�FDVHV��ORFDWHG�RQ�WKH�VDPH�FDPSXV��PXFK�RI�WKH�GHVLJQ�ZRUN�ZDV�UHPRWH��DQG�
VFDIIROGV�ZHUH�SURYLGHG�IRU�WDVNV�WR�JXLGH�WKH�FROODERUDWLRQ�DQG�WKH�GHVLJQ��7KH�VHFRQG�DVVHVVPHQW�ZDV�D�µGUDIW¶�
ZHEVLWH�WKDW�ZDV�HYDOXDWHG�E\�SHHUV��WKH�SHHU�HYDOXDWLRQ�ZDV�IRUPDWLYH��DQG�ZDV�QRW�ZHLJKWHG��(DFK�JURXS�
UHYLHZHG�WZR�GUDIW�ZHEVLWHV��WKH�DUHDV�IRU�WKH�UHYLHZ�ZHUH�VFDIIROGHG��DQG�XVHG�WKH�VDPH�FULWHULD�DV�WKH�ILQDO�
DVVHVVPHQW�UXEULF��7KH�UHYLHZV�ZHUH�DQRQ\PLVHG�E\�EHLQJ�IRUZDUGHG�YLD�WKH�OHFWXUHUV�WR�HDFK�JURXS��7KH�WKLUG�
DVVLJQPHQW��WKH�ILQDO�SXEOLVKHG�ZHEVLWH��UHIOHFWHG�WKH�HOHPHQWV�RI�WKH�SHHU�HYDOXDWLRQ�ZKLFK�WKH�JURXS�KDG�
UHVSRQGHG�WR�LQ�UHYLVLQJ�WKHLU�VLWH��7KHVH�PXOWLSOH�VWDJHV�LQ�WKH�SURGXFW�GHYHORSPHQW�PHDQW�WKDW�LQ�WKH�ILQDO�
UXEULF��WKHUH�ZHUH�WKUHH�FROXPQV��WKH�SHHU�HYDOXDWLRQ��WKH�JURXS¶V�UHVSRQVH��DQG�IHHGEDFN�IURP�WKH�WHDFKLQJ�
WHDP��
�
'DWD�&ROOHFWLRQ�DQG�$QDO\VLV�
�
7KH�GDWD�UHSRUWHG�RQ�LQ�WKLV�SDSHU�UHSUHVHQWV�WZR�LWHUDWLRQV�RI�GDWD�FROOHFWLRQ�IURP�DQ�RQJRLQJ�VWXG\�LQ�OHDUQLQJ�
E\�FROODERUDWLYH�GHVLJQ�WKDW�LV�XVLQJ�D�GHVLJQ�EDVHG�UHVHDUFK�DSSURDFK��&ROOLQV��-RVHSK��	�%LHODF]\F��������
5HHYHV��+HUULQJWRQ��	�2OLYHU���������$�PL[HG�PHWKRG�DSSURDFK�ZDV�XVHG��ZLWK�GDWD�VRXUFHV�LQFOXGLQJ�VWXGHQW�
GHVLJQ�SODQV��VWXGHQW�HYDOXDWLRQ�IRUPV�DQG�UHVSRQVHV��WKH�ILQDO�ZHEVLWH�GHVLJQ��DQG�VWXGHQW�IHHGEDFN���
�
5HVXOWV�
�
7KH�ILQDO�GLJLWDO�UHVRXUFH�VXEPLVVLRQV�FRYHUHG�D�UDQJH�RI�VXSSRUW�VWUDWHJLHV�IRU�DUHDV�RI�GLYHUVLW\�LQ�KLJKHU�
HGXFDWLRQ��VXFK�DV�LQWHUQDWLRQDO�VWXGHQWV��PDWXUH�DJH�VWXGHQWV�DQG�LQGLJHQRXV�VWXGHQWV��7KH�FRQWHQW�DQG�VXSSRUW�
VWUDWHJLHV�ZHUH�DGDSWHG�WR�VSHFLILF�FRQWH[WV��H�J��IDFXOW\�RU�ORFDWLRQ���7KHUH�ZDV�FRQVLGHUDEOH�YDULDWLRQ�LQ�WKH�
UHVRXUFHV��D�FRXSOH�LQFOXGHG�YLGHRV�PDGH�E\�WKH�VWXGHQWV�ZKLOVW�RWKHU�LQFOXGHG�OLQNV�WR�<RX7XEH�RU�HPEHGGHG�
3UH]LV��VRPH�UHOLHG�RQ�YLVXDO�UHSUHVHQWDWLRQV��VXFK�DV�FKDUWV��ZKLOVW�RWKHUV�UHOLHG�PRUH�KHDYLO\�RQ�WH[W��$OO�RI�WKH�
JURXSV�DFKLHYHG�WKH�VSHFLILHG�RXWFRPHV�IRU�WKH�SURMHFW��
�
3UHOLPLQDU\�UHVXOWV�IURP�WKH�ILUVW�WZR�FRKRUWV�RI�WKLV�XQLW��*URXSV���DQG����SURYLGH�VRPH�LQGLFDWLRQV�RQ�WKH�
VXFFHVV�RU�RWKHUZLVH�RI�WKH�XVH�RI�WKH�&,'(5�PRGHO�LQ�DQ�RQOLQH�VHWWLQJ��:H�GHWHUPLQHG�WKDW�PHDVXUHV�RI�
VXFFHVV�FRXOG�LQFOXGH�WKH�GHJUHH�RI�FROODERUDWLRQ��TXDOLW\�DQG�XVH�RI�SHHU�IHHGEDFN��DQG�ZKHWKHU�WKH�SXEOLVKHG�
ZHEVLWHV�ZHUH�ILW�IRU�XVH��2QH�LQGLFDWLRQ�RI�VXFFHVVIXO�FROODERUDWLRQ�LQ�WKH�GHVLJQ�WDVN�ZDV�WKH�VXEPLVVLRQ�RI�WKH�
ILQDO�SURGXFW��$OWKRXJK�D�GHDGOLQH�ZDV�VXJJHVWHG��WKH�GDWHV�WKDW�HDFK�JURXS�PDQDJHG�WR�VXEPLW�WKHLU�GUDIW�IRU�
SHHU�UHYLHZ�YDULHG�ZLGHO\��)LJXUH�����:KHUH�JURXS�PHPEHUV�KDG�PRUH�FKDUDFWHULVWLFV�LQ�FRPPRQ��DQG�
SDUWLFXODUO\�ZKHQ�G\DG�PHPEHUV�ZHUH�IURP�WKH�VDPH�IDFXOW\��WKHLU�VXEPLVVLRQ�ZDV�PRUH�WLPHO\���7KH�VPDOO�
FRKRUW�RI�*URXS���KDG�GLIIHUHQW�GHDGOLQHV�LQ�D�VXEVHTXHQW�VHPHVWHU���3HHU�UHYLHZ�IHHGEDFN�DOVR�YDULHG��UDQJLQJ�
IURP�VLPSO\�FRXQWLQJ�WKH�SUHVHQFH�RI�DQ�HOHPHQW�LQ�WKH�UXEULF�WR�D�IXQFWLRQDO�HYDOXDWLRQ�RI�LWV�ILWQHVV�IRU�XVH��
DQG�WKLV�UDQJH�ZDV�GHPRQVWUDWHG�E\�WKH�WH[W�FKRLFHV�PDGH��
��

�
)LJXUH����7LPH��ZHHN��ZKHQ�GUDIW�ZDV�VXEPLWWHG�IRU�SHHU�UHYLHZ�

�
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