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%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�
� ,QWURGXFWLRQ���������������������������������������������������������������������������������������������
� ([HFXWLYH�6XPPDU\����������������������������������������������������������������������������������
� )DOO������%ODFNERDUG�8VH��������������������������������������������������������������������������

���� ,QVWUXFWRUV ����������������������������������������������������������������������������������������
���� &RXUVHV��������������������������������������������������������������������������������������������
���� 6WXGHQWV ������������������������������������������������������������������������������������������
���� 7HFKQLFDO�DQG�&RVW�'DWD ���������������������������������������������������������������������

� )DFXOW\�6XUYH\�5HVXOWV������������������������������������������������������������������������������
���� ,QVWUXFWRUV�DQG�3UHSDUDWLRQ������������������������������������������������������������������
���� 8VH�RI�%ODFNERDUG�����������������������������������������������������������������������������

� 6WXGHQW�6XUYH\�5HVXOWV����������������������������������������������������������������������������
���� 6WXGHQW�%DFNJURXQG�,QIRUPDWLRQ ���������������������������������������������������������
���� 6WXGHQW�8VHU�([SHULHQFH��������������������������������������������������������������������

� $GGLWLRQDO�8VHU�)HHGEDFN �������������������������������������������������������������������������
���� )DFXOW\�)RFXV�*URXS �������������������������������������������������������������������������
���� 6WXGHQW�&RPPHQWV ���������������������������������������������������������������������������
���� 7HFKQLFDO�&RPPHQWV�IURP�6WXGHQWV ����������������������������������������������������

� 3DWKV�)RU�)XWXUH�%ODFNERDUG�8VH ���������������������������������������������������������������
���� 6XSSRUWLQJ�6WXGHQWV �������������������������������������������������������������������������
���� )DFXOW\�7UDLQLQJ�DQG�6XSSRUW ��������������������������������������������������������������
���� ,QVWUXFWLRQDO�DQG�7HFKQLFDO�,VVXHV �������������������������������������������������������

5HIHUHQFHV ���������������������������������������������������������������������������������������������������
$SSHQGL[�$��7KH�)DFXOW\�%E�6XUYH\ �����������������������������������������������������������������
$SSHQGL[�%��7KH�6WXGHQW�%E�6XUYH\�����������������������������������������������������������������



.RODU�����

%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

� ,QWURGXFWLRQ�
,Q�WKH�VSULQJ�RI������$XURUD�8QLYHUVLW\·V�'HSDUWPHQW�RI�,QIRUPDWLRQ�6HUYLFHV��,6��EHJDQ�FRQVLGHULQJ�WKH�DGRSWLRQ�RI�D�FRXUVH�LQIRUPDWLRQ�PDQDJHPHQW�V\VWHP���7KH�XVH�RI�IDFXOW\�GHYHORSHG�ZHE�UHVRXUFHV�KDG�UHDFKHG�D�SODWHDX�RI�DSSUR[LPDWHO\����FRXUVHV�HDFK�WHUP���,Q�RUGHU�WR�IXUWKHU�WKH�DGRSWLRQ�RI�LQVWUXFWLRQDO�WHFKQRORJ\�D�VWXG\�ZDV�PDGH�RI�FRPPHUFLDO�SODWIRUPV�WKDW�ZRXOG�DOORZ�XV�WR�H[SDQG�RXU�EDVH�VHW�RI�ZHE�HQDEOHG�LQVWUXFWRUV�WR�LQFOXGH�IDFXOW\�EH\RQG�WKH�FLUFOH�RI�HDUO\�DGRSWHUV���&RPSDULQJ�WKH�DYDLODEOH�SODWIRUPV�LW�EHFDPH�DSSDUHQW�WKDW�WKH�OHDGLQJ�FRQWHQGHUV�RIIHUHG�QHDUO\�LGHQWLFDO�IHDWXUH�VHWV���$IWHU�UHVWULFWLQJ�WKH�ILHOG�WR�WZR��:HE&7�DQG�%ODFNERDUG��ZH�FRQWDFWHG�LQVWUXFWLRQDO�WHFKQRORJ\�VSHFLDOLVWV�DW�LQVWLWXWLRQV�XVLQJ�WKH�V\VWHPV��VSRNH�WR�LQVWUXFWRUV�ZKR�KDG�XVHG�WKHP�WR�WHDFK��DQG�DVNHG�$XURUD�8QLYHUVLW\�IDFXOW\�ZKR�DOUHDG\�XVHG�WKH�ZHE�IRU�LQVWUXFWLRQ�WR�ORRN�DW�WKH�WZR�V\VWHPV���%ODFNERDUG�ZDV�VHOHFWHG�EHFDXVH�RI�VLJQLILFDQW�XVDELOLW\�DGYDQWDJHV�WKDW�ZH�IHOW�ZRXOG�DOORZ�XV�WR�EULQJ�D�JUHDWHU�QXPEHU�RI�FRXUVHV�RQOLQH�ZLWK�D�ODUJHU�QXPEHU�RI�IDFXOW\�DW�D�YDULHW\�RI�SURILFLHQF\�OHYHOV��
%ODFNERDUG�LV�D�FRXUVH�LQIRUPDWLRQ�PDQDJHPHQW�V\VWHP���7KH�%ODFNERDUG�V\VWHP�WDNHV�D�QXPEHU�RI�,QWHUQHW�VHUYLFHV�WKDW�ZH�KDG�SUHYLRXVO\�GHSOR\HG�VHSDUDWHO\�DQG�SODFHV�WKHP�WRJHWKHU�RQ�D�VLQJOH�VLWH�ZLWK�D�VLQJOH�LQWHUIDFH�DFFHVVHG�WKURXJK�D�ZHE�EURZVHU���6WXGHQWV�DQG�IDFXOW\�QHHG�RQO\�OHDUQ�WR�XVH�D�VLQJOH�VHW�RI�RQ�VFUHHQ�FRQWUROV�LQ�RUGHU�WR�XVH�GLVFXVVLRQ�ERDUGV��HOHFWURQLF�PDLO�OLVWV��DFFHVV�FRXUVH�PDWHULDOV�DQG�DQQRXQFHPHQWV��RU�XSORDG�DQG�VKDUH�ILOHV��
)DFXOW\�GHYHORSPHQW�EHJDQ�LQ�0D\��������2QH�FRXUVH�ZDV�WDXJKW�XVLQJ�WKH�V\VWHP�LQ�D�OLPLWHG�PDQQHU�GXULQJ�WKH�VXPPHU�WHUP�DV�D�OLYH�WHVW���7KH�V\VWHP�ZDV�IXOO\�GHSOR\HG�LQ�WKH�IDOO�WHUP�DQG�ZDV�DFWLYHO\�XVHG�LQ����FRXUVHV�HQUROOLQJ�����VWXGHQWV���7KLV�UHSRUW�ZLOO�SURYLGH�DQ�RYHUYLHZ�RI�WKH�IDFXOW\��VWXGHQWV�DQG�FRXUVHV�WKDW�XVHG�WKH�%ODFNERDUG�V\VWHP�GXULQJ�LWV�LQLWLDO�GHSOR\PHQW���:KLOH�SUHSDULQJ�WKLV�UHSRUW�DGGLWLRQDO�LQIRUPDWLRQ�ZDV�FROOHFWHG�RQ�VWXGHQW�WHFKQRORJ\�XVH��VWXGHQW�DWWLWXGHV�WRZDUG�WKH�XVH�RI�WHFKQRORJ\�IRU�LQVWUXFWLRQ��DQG�WKH�HPHUJLQJ�UROH�WKDW�%ODFNERDUG�DQG�RWKHU�WHFKQRORJLHV�DUH�SOD\LQJ�LQ�WKH�8QLYHUVLW\·V�DFDGHPLF�SURJUDPV��



.RODU�����
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� ([HFXWLYH�6XPPDU\�
2XU�LQYHVWLJDWLRQ�LQWR�WKH�XVH�RI�%ODFNERDUG�GXULQJ�WKH�)DOO������DFDGHPLF�WHUP�LV�EDVHG�RQ����IDFXOW\�DQG�����VWXGHQW�UHVSRQGHQWV��DV�ZHOO�DV�D�IDFXOW\�IRFXV�JURXS��7KLV�UHSRUW�WR�WKH�FDPSXV�FRPPXQLW\�LQFOXGHV�WKH�IROORZLQJ��

• %ODFNERDUG�ZDV�DFWLYHO\�XVHG�LQ����FRXUVHV�HQUROOLQJ�����VWXGHQWV�GXULQJ�WKH�)DOO������WHUP���7KLV�LQFOXGHV�����XQGHUJUDGXDWH�VWXGHQWV�DQG�����JUDGXDWH�VWXGHQWV���'XULQJ�WKH�:LQWHU������WHUP�%ODFNERDUG�ZDV�DFWLYHO\�XVHG�LQ����FRXUVHV��
• 7KH�%ODFNERDUG�VHUYHU�ORJJHG���������KLWV�GXULQJ�WKH�)DOO�WHUP��UHSUHVHQWLQJ��������YLVLWRU�VHVVLRQV���7KURXJKRXW�WKH�WHUP�WKHUH�ZHUH�DQ�DYHUDJH�RI�����YLVLWRU�VHVVLRQV�HDFK�GD\��
• 'DWD�ZDV�FROOHFWHG�IURP�VWXGHQWV�DERXW�ERWK�%ODFNERDUG�DQG�JHQHUDO�FRPSXWHU�XVH���:H�UHFHLYHG�YDOLG�UHVSRQVHV�IURP�����VWXGHQWV��\LHOGLQJ�D�UHWXUQ�UDWH�RI���������2I�WKHVH������DOVR�SURYLGHG�ZULWWHQ�UHVSRQVHV�WR�IUHH�UHVSRQVH�TXHVWLRQV��
• +RPH�DFFHVV�WR�3&�DPRQJ�VWXGHQWV�LV�KLJK��������UHSRUW�RZQLQJ�D�3&��DQG�������UHSRUW�KDYLQJ�DFFHVV�WR�D�3&�DW�WKHLU�UHVLGHQFH��
• $YDLODELOLW\�RI�WKH�FRPSXWHU�ODEV�IRU�DOO�VWXGHQWV�UHPDLQV�LPSRUWDQW���$PRQJ�VWXGHQWV�ZLWK�DFFHVV�WR�3&V�DW�KRPH��������LQGLFDWHG�WKDW�WKH\�XVHG�WKH�8QLYHUVLW\�ODEV�DV�WKHLU�SULPDU\�DFFHVV�SRLQW�IRU�FRPSOHWLRQ�RI�RQOLQH�FRXUVH�ZRUN��
• 7KH�8QLYHUVLW\�LV�D�VLJQLILFDQW�VHUYLFH�SURYLGHU�IRU�VWXGHQWV�XVLQJ�WHFKQRORJ\�EDVHG�UHVRXUFHV���2YHUDOO������RI�DOO�UHVSRQGHQWV�UHSRUWHG�UHO\LQJ�RQ�8QLYHUVLW\�VHUYLFHV�DV�WKHLU�SULPDU\�PHDQV�RI�DFFHVVLQJ�WKH�RQOLQH�LQVWUXFWLRQDO�PDWHULDOV���7KLV�LQFOXGHV�������RI�UHVSRQGHQWV�LQGLFDWLQJ�WKDW�8QLYHUVLW\�FRPSXWHU�ODEV�ZHUH�WKHLU�SULPDU\�SRLQW�RI�DFFHVV��ZLWK�DQ�DGGLWLRQDO�������RI�WKH�UHVSRQGHQWV�DFFHVVLQJ�SULPDULO\�IURP�KRPH�GRLQJ�VR�XVLQJ�WKH�IUHH�8QLYHUVLW\�GLDOXS�VHUYLFHV��
• 6SHFLILF�WR�%ODFNERDUG��������VDLG�WKDW�WKH�V\VWHP�ZDV�XVHU�IULHQGO\��EXW�RQO\�������VDLG�WKDW�LW�PDGH�LW�HDVLHU�WR�LQWHUDFW�ZLWK�IHOORZ�VWXGHQWV��
• 7ZR�VLJQLILFDQW�GLIIHUHQFHV�DSSHDUHG�EHWZHHQ�RXU�JUDGXDWH�DQG�XQGHUJUDGXDWH�VWXGHQW�XVHUV���8QGHUJUDGXDWHV�LQGLFDWHG�WKDW�FRXUVH�LQIRUPDWLRQ�DQG�FRQWHQW�WRROV�ZHUH�LPSRUWDQW�WR�WKHLU�OHDUQLQJ�DQG�SHUIRUPDQFH�LQ�WKH�FODVV�PRUH�RIWHQ�WKDQ�JUDGXDWH�VWXGHQWV���*UDGXDWH�VWXGHQWV�LQGLFDWHG�WKDW�LQWHUDFWLYH�IHDWXUHV�VXFK�DV�GLVFXVVLRQ�DQG�FKDW�ZHUH�LPSRUWDQW�WR�WKHLU�OHDUQLQJ�DQG�SHUIRUPDQFH�PRUH�IUHTXHQWO\�WKDQ�XQGHUJUDGXDWH�VWXGHQWV��
• $QRWKHU�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�JUDGXDWH�DQG�XQGHUJUDGXDWH�VWXGHQWV�ZDV�WKH�WLPH�VSHQW�XVLQJ�%ODFNERDUG�HDFK�ZHHN���*UDGXDWH�VWXGHQWV�UHSRUWHG�����KRXUV�HDFK�ZHHN��XQGHUJUDGXDWH�VWXGHQWV�UHSRUWHG�����KRXUV�ZHHNO\��
• 7KHUH�LV�HYLGHQFH�WKDW�WKH�VWXGHQWV�GR�QRW�FRPH�WR�WKH�V\VWHP�ZLWK�DQ�LQWXLWLYH�XQGHUVWDQGLQJ�RI�WKH�DGGHG�GLPHQVLRQV�RI�RQOLQH�FROODERUDWLRQ�DQG�



.RODU�����
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DV\QFKURQRXV�LQWHUDFWLRQ���6WXGHQWV�JDYH�SRRU�UDWLQJV�WR�HPDLO�WRROV�VXSSRUWLQJ�JURXS�ZRUN��ZHE�EDVHG�JURXS�FROODERUDWLRQ�WRROV��DQG�WKH�UHDO�WLPH�YLUWXDO�FODVVURRP���$FWLYLWLHV�XWLOL]LQJ�WKH�RQOLQH�GLVFXVVLRQ�ERDUGV�ZHUH�UDWHG�VLJQLILFDQWO\�KLJKHU�IRU�VWUXFWXUHG��LQVWUXFWRU�OHG�DVVLJQPHQWV�WKDQ�VWXGHQW�OHG�DFWLYLWLHV��
• 7KH�VWXGHQWV·�PRVW�IUHTXHQW�ZULWWHQ�FRPPHQW�ZDV�UHJDUGLQJ�WKH�WLPH�GHPDQGV�RI�GRLQJ�RQOLQH�ZRUN��SDUWLFXODUO\�ZKHQ�WKH\�IHOW�WKDW�WKH\�ZHUH�EHLQJ�DVNHG�WR�GR�ZRUN�WKURXJK�%ODFNERDUG�WKDW�KDG�QR�GLVFHUQDEOH�LQVWUXFWLRQDO�DGYDQWDJH�RYHU�WUDGLWLRQDO�PHWKRGV�RI�GHOLYHU\��
• $ PDMRULW\�RI�VWXGHQWV���������SULQW�WKHLU�RQOLQH�UHDGLQJV�DQG�HOHFWURQLF�UHVHUYH�PDWHULDOV��
• 7KH����SDUWLFLSDQWV�LQ�WKH�IDFXOW\�SURYLGHG�LQIRUPDWLRQ�RQ����FRXUVHV�WDXJKW�LQ�WKH�)DOO���$GGLWLRQDO�LQIRUPDWLRQ�ZDV�SURYLGHG�LQ�D�IDFXOW\�IRFXV�JURXS�WKDW�PHW�RYHU�WKH�8QLYHUVLW\·V�:LQWHU�EUHDN��
• )DFXOW\�FDQ�EH�WUDLQHG�WR�EHJLQ�FRXUVH�GHYHORSPHQW�LQ�DSSUR[LPDWHO\�WKUHH�KRXUV���2QFH�WUDLQHG��IDFXOW\�VSHQW�DQG�DYHUDJH�RI������KRXUV�GHYHORSLQJ�WKHLU�FRXUVHV�EHIRUH�WKH�EHJLQQLQJ�RI�WKH�WHUP��
• ,QVWUXFWRUV�XVLQJ�%ODFNERDUG�VSHQW�DQ�DYHUDJH�RI������KRXUV�HDFK�ZHHN�SHU�FRXUVH�GHYHORSLQJ�DQG�XSGDWLQJ�WKHLU�RQOLQH�FRQWHQW���7KLV�GRHV�QRW�LQFOXGH�WLPH�VSHQW�LQ�WKH�V\VWHP�LQWHUDFWLQJ�ZLWK�WKH�VWXGHQWV��EXW�RQO\�´SUHS�WLPH�µ��,QVWUXFWRUV�WHDFKLQJ�PXOWLSOH�FRXUVHV�VHH�D�FRUUHVSRQGLQJ�LQFUHDVH�LQ�WKHLU�ZHHNO\�WLPH�FRPPLWPHQW��
• 7UDLQHG�IDFXOW\�VHHP�FRQILGDQW�LQ�WKHLU�WHFKQLFDO�SURILFLHQF\�ZLWK�WKH�%ODFNERDUG�V\VWHP�DQG�DUH�LQWHUHVWHG�LQ�DGGLWLRQDO�WUDLQLQJ�RSSRUWXQLWLHV�IRFXVLQJ�RQ�HIIHFWLYH�SUDFWLFHV�DQG�FXUULFXODU�LQWHJUDWLRQ��

$GGLWLRQDO�ILQGLQJV�DUH�GHWDLQHG�LQ�WKH�UHPDLQGHU�RI�WKH�UHSRUW���&RQFOXVLRQV�GUDZQ�DQG�LPSOLFDWLRQV�IRU�IXWXUH�XVH�DUH�GHWDLOHG�LQ�VHFWLRQ���RI�WKLV�UHSRUW��



.RODU�����
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� )DOO������%ODFNERDUG�8VH�
7KLV�DQDO\VLV�RI�%ODFNERDUG�XVH�LQ�WKH�)DOO������WHUP�ZLOO�LGHQWLI\�ERWK�KRZ�%ODFNERDUG�ZDV�XVHG�DQG�KRZ�HIIHFWLYHO\�ZH�DSSOLHG�%ODFNERDUG�WR�WKH�8QLYHUVLW\·V�SDUWLFXODU�LQVWUXFWLRQDO�QHHGV���7KLV�UHSRUW�LV�QRW�DQ�DWWHPSW�WR�UHSOLFDWH�VWXGLHV�RI�OHDUQLQJ�RXWFRPHV�WKDW�PHDVXUH�WKH�HIIHFW�RI�%ODFNERDUG�XVH�DJDLQVW�FRXUVHV�RU�VHFWLRQV�QRW�XVLQJ�WKH�V\VWHP���:H�KRSH�WKDW�WKLV�LQIRUPDWLRQ�ZLOO�SURYLGH�D�VRXQG�EDVLV�RQ�ZKLFK�WR�EDVH�GHFLVLRQV�UHJDUGLQJ�%ODFNERDUG·V�IXWXUH�DGRSWLRQ��VWXGHQW�QHHGV��DQG�IDFXOW\�VXSSRUW�DQG�GHYHORSPHQW��
7KH�%ODFNERDUG�V\VWHP�ZDV�DGRSWHG�LQ�RUGHU�WR�PHHW�VHYHUDO�RXWFRPHV�WKDW�DUH�UHODWHG�WR�VSHFLILF�LQVWLWXWLRQDO�JRDOV���7KHVH�FRQVLGHUDWLRQV�LQFOXGH����

• 7KH�GHVLUH�WR�XVH�WKH�,QWHUQHW�DV�D�PHDQV�RI�RUJDQL]LQJ�FRXUVH�LQIRUPDWLRQ�IRU�WKH�FRQYHQLHQFH�RI�VWXGHQWV��
• 7KH�GHVLUH�WR�XVH�,QWHUQHW�WHFKQRORJLHV�WR�LQFUHDVH�VWXGHQW�IDFXOW\�LQWHUDFWLRQ�LQ�WKH�VSLULW�RI�RXU�FRPPLWPHQW�WR�IDFXOW\�DFFHVVLELOLW\�DQG�LQGLYLGXDOL]HG�LQVWUXFWLRQ��
• 7KH�GHVLUH�WR�XVH�,QWHUQHW�WHFKQRORJLHV�WR�SURPRWH�VWXGHQW�LQWHUDFWLRQ�DQG�FROODERUDWLYH�ZRUN��SDUWLFXODUO\�LQ�XSSHU�OHYHO�DQG�JUDGXDWH�FRXUVHV�ZKHUH�WKH�UHGXFHG�IUHTXHQF\�RI�FODVV�PHHWLQJV��DQG�RXWVLGH�VWXGHQW�FRPPLWPHQWV��REVWUXFW�VWXGHQWV�IURP�KDYLQJ�IUHTXHQW�LQWHUDFWLRQV�RXWVLGH�RI�FODVV��

,W�ZDV�RXU�H[SHULHQFH�WKDW�WKH�IDFXOW\�ZKR�FRQVWLWXWHG�WKH�LQLWLDO�DGRSWHUV�ZHUH�LQWHUHVWHG�LQ�DW�OHDVW�RQH�RI�WKHVH�WKUHH�RXWFRPHV���$W�WKLV�WLPH�WKH�8QLYHUVLW\�GRHV�QRW�RIIHU�DQ\�FRXUVHV�WKDW�DUH�WDXJKW�HQWLUHO\�RQOLQH���:KLOH�WKH�%ODFNERDUG�SODWIRUP�LV�ZHOO�VXLWHG��LQ�IDFW�GHVLJQHG��IRU�VXFK�XVH��WKHUH�DUH�QR�DFDGHPLF�XQLWV�RQ�FDPSXV�FRQVLGHULQJ�VXFK�FRXUVH�GHYHORSPHQW��
���� ,QVWUXFWRUV�
,Q�RUGHU�WR�HIIHFWLYHO\�VXSSRUW�WKH�IDFXOW\�XVLQJ�EODFNERDUG��DQG�WR�LQVXUH�WKDW�VWXGHQWV�KDYH�D�JRRG�H[SHULHQFH��IDFXOW\�DUH�UHTXLUHG�WR�SDUWLFLSDWH�LQ�DSSURYHG�WUDLQLQJ�EHIRUH�FRXUVHV�DUH�FUHDWHG�IRU�WKHP�RQ�WKH�V\VWHP���7UDLQLQJ�FDQ�EH�DFFRPSOLVKHG�LQ�RQH�RI�WKUHH�ZD\V��WKURXJK�ZRUNVKRSV�WDXJKW�E\�,6��WKURXJK�ZRUNVKRSV�WDXJKW�E\�DSSURYHG�IDFXOW\�PHPEHUV�ZKR�DUH�WKHPVHOYHV�SURILFLHQW��RU�WKURXJK�D�VHOI�VWXG\�&'�520�SURGXFHG�E\�%ODFNERDUG�IRU�LQVWUXFWRUV��
$Q�LQLWLDO�JURXS�RI�WKLUWHHQ�IDFXOW\�PHPEHUV�ZHUH�WUDLQHG�GXULQJ�D�ZHHN�ORQJ�ZRUNVKRS�LQ�WKH�VXPPHU�RI��������7KLV�H[KDXVWLYH�WUDLQLQJ�VHVVLRQ�IRFXVHG�QRW�RQO\�RQ�WKHLU�EHFRPLQJ�IDPLOLDU�ZLWK�WKH�V\VWHP��EXW�DOVR�SURYLGHG�WLPH�IRU�WKH�IDFXOW\�WR�EHJLQ�WKH�GHYHORSPHQW�RI�FRQWHQW�IRU�FRXUVHV�WKDW�WKH\�ZRXOG�EH�WHDFKLQJ�LQ�WKH�IDOO�DQG�ZLQWHU�WHUPV���7KLV�ZRUNVKRS�DOVR�DOORZHG�DQ�RSSRUWXQLW\�IRU�VXSSRUW�VWDII�WR�VHH�KRZ�WKH�IDFXOW\�LQWHQGHG�WR�XVH�WKH�V\VWHP�LQ�WKHLU�FODVVURRPV��DQG�DOORZHG�IRU�WKH�LGHQWLILFDWLRQ�RI�VXSSRUW�

'HSDUWPHQW� )DFXOW\�
7UDLQHG�

6%36� �
(GXFDWLRQ� �
([WHQVLRQ� �
8&$6� �
6RFLDO�:RUN� �
1XUVLQJ� �
5HF�$GPLQ� �
'RHV�QRW�LQFOXGH����

LQVWUXFWRUV�DQG�WHDFKLQJ�

DVVLVWDQWV�IRU�,'6������

7DEOH����)DFXOW\�7UDLQHG��)DOO������



.RODU�����

%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

LVVXHV�WKDW�ZHUH�OLNHO\�WR�DULVH���)DFXOW\�ZHUH�JLYHQ�D�VPDOO�VWLSHQG�IRU�WKHLU�SDUWLFLSDWLRQ�LQ�WKH�LQLWLDO�WUDLQLQJ�SLORW��
7KLV�RQOLQH�FRXUVH�GHYHORSPHQW�SURFHVV�DOORZHG�IRU�WKH�GHYHORSPHQW�RI�DQ�HIIHFWLYH�DFFHOHUDWHG�ZRUNVKRS�IRUPDW���)XWXUH�JURXSV�FDQ�EH�LQWURGXFHG�WR�WKH�V\VWHP�ZLWK�DV�IHZ�DV�WKUHH�KRXUV�RI�WUDLQLQJ���6XEVHTXHQW�ZRUNVKRSV�ZHUH�WDXJKW�IRU�WKH�6FKRRO�RI�(GXFDWLRQ�DV�ZHOO�DV�WKH�IDFXOW\�DQG�WHDFKLQJ�DVVLVWDQWV�IRU�WKH�)LUVW�<HDU�([SHULHQFH�FRXUVH���$Q�H[SHUW�IDFXOW\�PHPEHU�SURYLGHG�WUDLQLQJ�IRU�IDFXOW\�LQ�WKH�6FKRRO�RI�%XVLQHVV���)LYH�IDFXOW\�PHPEHUV�FRPSOHWHG�WKH�VHOI�VWXG\�&'�520��
���� &RXUVHV�
7KH�%ODFNERDUG�V\VWHP�XVHV�WKH�WHUP�´FRXUVHµ�WR�QDPH�D�VHFWLRQ�RI�WKH�ZHE�VLWH�WKDW�LW�DVVLJQHG�WR�DQ�LQVWUXFWRU�DQG�WKDW�LV�SRSXODWHG�ZLWK�VWXGHQWV���,Q�VRPH�LQVWDQFHV�IDFXOW\�PHPEHUV�PD\�WDNH�PXOWLSOH�VHFWLRQV�RI�D�8QLYHUVLW\�FRXUVH�DQG�KDYH�DOO�RI�WKH�VWXGHQWV�SDUWLFLSDWH�LQ�D�VLQJOH�%ODFNERDUG�FRXUVH���,Q�RWKHU�LQVWDQFHV�VWXGHQWV�LQ�D�VLQJOH�8QLYHUVLW\�FRXUVH�XVHG�PXOWLSOH�%ODFNERDUG�FRXUVHV�WKDW�FRUUHVSRQGHG�WR�VHFWLRQV���:KHQ�QHFHVVDU\�ZH�ZLOO�FODULI\�DPELJXLWLHV�WKDW�P\�H[LVW�ZKHQ�UHIHUULQJ�WR�%ODFNERDUG�FRXUVHV��DV�GHILQHG�DERYH��DQG�FRXUVHV�DV�WKH\�UHIHU�WR�FODVVHV�WDXJKW�DW�WKH�8QLYHUVLW\��
'XULQJ�WKH�)DOO�WHUP����FRXUVHV�ZHUH�FUHDWHG�RQ�WKH�%ODFNERDUG�V\VWHP���7KH�)LUVW�<HDU�([SHULHQFH�FODVV��,'6������KDG�DGGLWLRQDO�RQOLQH�FRXUVHV�FUHDWHG�IRU�HDFK�RI�LWV�WHQ�VHFWLRQV��DQG�IRXU�LQVWUXFWRUV�XVHG�VLQJOH�%ODFNERDUG�FRXUVHV�WR�PHUJH�PXOWLSOH�FRXUVH�VHFWLRQV��VR�D�WRWDO�RI����8QLYHUVLW\�FRXUVH�VHFWLRQV�ZHUH�FUHDWHG�RQ�WKH�VHUYHU�IRU�)DOO�FODVVHV��
%HFDXVH�LQVWUXFWRUV�KDG�YDU\LQJ�GHJUHHV�RI�FRPIRUW�XVLQJ�WKH�V\VWHP��DQG�EHFDXVH�WKH�DPRXQW�RI�SUHSDUDWLRQ�WLPH�YDULHG��QRW�DOO�FRXUVHV�WKDW�ZHUH�FUHDWHG�LQ�WKH�)DOO�WHUP�ZHUH�DFWLYHO\�XVHG�IRU�LQVWUXFWLRQDO�SXUSRVHV���7KH�LQIRUPDWLRQ�SURYLGHG�E\�LQVWUXFWRUV�VKRZV�WKDW����FRXUVHV�DFWLYHO\�XVHG�%ODFNERDUG�GXULQJ�WKH�WHUP��FRQVLVWLQJ�RI����8QLYHUVLW\�FRXUVH�VHFWLRQV��
,Q�DGGLWLRQ�WR�WKH�DERYH�FRXUVHV��WKH�VFKRRO�RI�(GXFDWLRQ�FUHDWHG�WZR�%ODFNERDUG�FRXUVHV�IRU�FRKRUW�JURXSV���7KH\�LQWHQG�WR�XVH�%ODFNERDUG�WKURXJKRXW�WKH�GXUDWLRQ�RI�WKH�VWXGHQWV·�SURJUDPV�IRU�ERWK�SURJUDP�VXSSRUW�DQG�WKH�SURPRWLRQ�RI�D�VHQVH�RI�FRPPXQLW\�DPRQJ�WKH�VWXGHQWV��
���� 6WXGHQWV�
'XULQJ�WKH�)DOO������WHUP�%ODFNERDUG�UHSRUWHG�����XQLTXH�VWXGHQWV�HQUROOHG�LQ�WKH����RQOLQH�FRXUVHV�WKDW�ZHUH�FUHDWHG���5RVWHU�GDWD�IURP�WKH����DFWLYH�FRXUVHV�VKRZV�

� 8QGHUJUDGXDWH� *UDGXDWH�
� &UHDWHG� $FWLYH� &UHDWHG� $FWLYH�
8&$6� ��� �� � �
6%36� �� �� �� ��
(GXFDWLRQ� �� �� �� ��
5HF�$GPLQ� �� �� � �
6RFLDO�:RUN� �� � � �
([WHQVLRQ� �� � � �
7RWDOV� ��� ��� ��� ��

7DEOH����&RXUVHV��FUHDWHG�DQG�DFWLYH��)DOO�������



.RODU�����

%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

WKDW�����VWXGHQWV�ZHUH�HQUROOHG���7KLV�QXPEHU�UHSUHVHQWV�����XQGHUJUDGXDWH�DQG�����JUDGXDWH�VWXGHQWV���,Q�PRVW�FDVHV�VWXGHQWV�UHFHLYHG�%ODFNERDUG�RULHQWDWLRQ�IURP�WKHLU�LQVWUXFWRU��XVLQJ�FODVV�WLPH�LQ�WKH�ODE�WR�FRYHU�WKH�SDUWLFXODU�DVSHFWV�RI�WKH�V\VWHP�WKDW�VWXGHQWV�ZRXOG�EH�XVLQJ�LQ�WKH�FRXUVH���,QIRUPDWLRQ�6HUYLFHV�VWDII�WUDLQHG�VWXGHQWV�LQ�WZR�JUDGXDWH�FRXUVHV���7KH�����IUHVKPHQ�LQ�,'6�����ZHUH�WUDLQHG�DV�SDUW�RI�WKHLU�RULHQWDWLRQ�WKH�ZHHN�EHIRUH�WKH�EHJLQQLQJ�RI�WHUP���%HFDXVH�WKH�XVH�RI�%ODFNERDUG�UHTXLUHV�RQO\�IDPLOLDULW\�ZLWK�WKH�XVH�RI�D�ZHE�EURZVHU��QRZ�D�QHDU�XQLYHUVDO�VNLOO��LW�ZDV�GHFLGHG�WR�XVH�WKLV�OHVV�IRUPDO�DSSURDFK�WR�VWXGHQW�WUDLQLQJ���%RWK�,6�DQG�SDUWLFLSDWLQJ�IDFXOW\�DJUHHG�WKDW�LW�ZRXOG�EH�PRUH�EHQHILFLDO�IRU�WKH�LQVWUXFWRUV�WR�PRGHO�WKH�SDUWLFXODU�PDQQHU�LQ�ZKLFK�%ODFNERDUG�WRROV�ZHUH�WR�EH�DSSOLHG�WR�WKHLU�FRXUVHV��RIWHQ�FRPSOHWLQJ�WKHLU�ILUVW�RQOLQH�DVVLJQPHQW�DV�D�JURXS��
���� 7HFKQLFDO�DQG�&RVW�'DWD�
$XURUD�8QLYHUVLW\�SXUFKDVHG�DQG�LQVWDOOHG�%ODFNERDUG�&RXUVH,QIR���LQ�0D\�������IRU�DQ�DQQXDO�OLFHQVLQJ�DQG�VXSSRUW�IHH�RI���������7KLV�SODWIRUP�ZDV�XVHG�IRU�LQLWLDO�IDFXOW\�WUDLQLQJ�LQ�-XQH���,Q�-XO\�WKH�V\VWHP�ZDV�XSJUDGHG�WR�%ODFNERDUG�����7KH�VHUYHU��OX[�DXURUD�HGX��ZDV�LQLWLDOO\�SXUFKDVHG�IRU�JHQHUDO�LQVWUXFWLRQDO�ZHE�GHYHORSPHQW��DSSUR[LPDWHO\������ZDV�VSHQW�XSJUDGLQJ�WKH�V\VWHP�ZKHQ�LW�ZDV�GHFLGHG�WR�GHGLFDWH�LW�WR�%ODFNERDUG�XVH���7KH�SXUFKDVH�RI�DGGLWLRQDO�VRIWZDUH�ZDV�QRW�UHTXLUHG�DV�OX[�XVHV�2SHQ�6RXUFH�VRIWZDUH�IRU�WKH�RSHUDWLQJ�V\VWHP��ZHE�VHUYHU��DQG�64/�UHODWLRQDO�GDWDEDVH�PDQDJHPHQW�VHUYHU�QHFHVVDU\�WR�RSHUDWH�%ODFNERDUG��
'XULQJ�WKH�)DOO������WHUP�WKH�VHUYHU�ZDV�RQOLQH�FRQWLQXDOO\���,W�ZDV�WDNHQ�GRZQ�RQFH��DW�DQ�DQQRXQFHG�WLPH��IRU�RQH�KRXU�IRU�D�PHPRU\�XSJUDGH���7KH�V\VWHP�ORJJHG���������´KLWVµ�UHSUHVHQWLQJ�DSSUR[LPDWHO\��������´YLVLWRU�VHVVLRQVµ�GXULQJ�WKH�WHUP���$�YLVLWRU�VHVVLRQ�UHSUHVHQWV�WKH�DFWLYLW\��DOO�KLWV��IRU�RQH�YLVLWRU�WR�WKH�ZHE�VLWH��$�XQLTXH�YLVLWRU�LV�GHWHUPLQHG�E\�WKH�,3�DGGUHVV�RU�FRRNLH��$�YLVLWRU�VHVVLRQ�LV�WHUPLQDWHG�ZKHQ�D�YLVLWRU�LV�LQDFWLYH�IRU�PRUH�WKDQ����PLQXWHV���7KURXJK�WKH�HQG�RI�WKH�WHUP�OX[�DYHUDJHG�����YLVLWRU�VHVVLRQV�SHU�GD\���7KHUH�LV�QR�ZD\�WR�GLIIHUHQWLDWH�EHWZHHQ�YLVLWRU�VHVVLRQV�UHSUHVHQWLQJ�VWXGHQWV�DQG�YLVLWRU�VHVVLRQV�UHSUHVHQWLQJ�IDFXOW\��
7KH�%ODFNERDUG�VHUYHU�ZDV�RSHUDWHG�E\�WKH�LQVWUXFWLRQDO�WHFKQRORJ\�GLUHFWRU���)DFXOW\�PHPEHUV�ZKR�KDYH�EHHQ�WUDLQHG�UHTXHVW�WKDW�FRXUVHV�EH�FUHDWHG�IRU�WKHP�RQ�WKH�V\VWHP�WKURXJK�D�IRUP�DYDLODEOH�RQ�WKH�LQVWUXFWLRQDO�WHFKQRORJ\�ZHE�VHUYHU��DVWUD�DXURUD�HGX����7KH�HPSW\�FRXUVH�LV�FUHDWHG�LPPHGLDWHO\�WR�SURYLGH�DV�PXFK�WLPH�DV�SRVVLEOH�IRU�FRQWHQW�GHYHORSPHQW���7KH�0,6�GHSDUWPHQW�V\VWHP�DGPLQLVWUDWRU�ZURWH�FXVWRP�VFULSWV�IRU�XVH�ZLWK�'DWDWHO��RQH�ZHHN�SULRU�WR�WKH�EHJLQQLQJ�RI�WKH�WHUP�WKH�FRXUVH�URVWHUV�ZHUH�H[WUDFWHG�IURP�'DWDWHO�DQG�XVHG�WR�SRSXODWH�WKH�%ODFNERDUG�FRXUVHV��



.RODU�����

%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

�� )DFXOW\�6XUYH\�5HVXOWV�
)DFXOW\�XVLQJ�%ODFNERDUG�ZHUH�DVNHG�WR�SDUWLFLSDWH�LQ�DQ�RQOLQH�TXHVWLRQQDLUH�DERXW�WKHLU�XVH�RI�WKH�V\VWHP��WKH�VXUYH\�ZDV�GLYLGHG�LQWR�IRXU�VHFWLRQV���6HFWLRQV�RQ�WUDLQLQJ�LVVXHV�DQG�WKH�XVH�RI�%ODFNERDUG�ZHUH�LQWHQGHG�WR�SURYLGH�LQIRUPDWLRQ�RQ�KRZ�IDFXOW\�ZRXOG�EH�EHVW�VXSSRUWHG�E\�,6�DQG�WR�UHYHDO�ZKLFK�IHDWXUHV�WKH�IDFXOW\�WKRXJKW�WR�EH�PRVW�EHQHILFLDO���$�WKLUG�VHFWLRQ�FRQVLVWHG�RI�RSHQ�HQGHG�TXHVWLRQV��LQFOXGLQJ�D�TXHVWLRQ�DVNLQJ�WKH�IDFXOW\�WR�FRPSDUH�WKHLU�%ODFNERDUG�H[SHULHQFH�ZLWK�H[SHULHQFHV�WKDW�WKH\�PD\�KDYH�KDG�XVLQJ�RWKHU�WHFKQRORJLHV�DV�D�FRPSRQHQW�RI�WKHLU�LQVWUXFWLRQ���7KH�ILQDO�VHFWLRQ�ZDV�UHODWHG�WR�VWXGHQW�LVVXHV��DVNLQJ�DERXW�IHHGEDFN�UHFHLYHG�IURP�VWXGHQWV�DV�ZHOO�DV�WKHLU�SHUFHSWLRQV�RI�WKH�VWXGHQWV·�IHHOLQJV�DERXW�XVLQJ�WKH�V\VWHP���7KH�TXHVWLRQV�LQ�WKLV�VHFWLRQ�FRUUHVSRQG�WR�TXHVWLRQV�RQ�WKH�VWXGHQW�VXUYH\��
7KH�IDFXOW\�ZHUH�QRWLILHG�VHYHUDO�WLPHV�DERXW�WKH�DYDLODELOLW\�RI�WKH�VXUYH\���7KH�LQVWUXPHQW�ZDV�DYDLODEOH�RQOLQH�GXULQJ�WKH�ILQDO�WZR�ZHHNV�RI�WKH�IDOO�WHUP���:H�UHFHLYHG����FRPSOHWHG�VXUYH\V�IURP����IDFXOW\�PHPEHUV�RXW�RI�WKH����IDFXOW\�PHPEHUV�VHUYLQJ�DV�LQVWUXFWRUV�IRU�)DOO�FRXUVHV���7KH����IDFXOW\�PHPEHUV�ZKR�WDXJKW�PXOWLSOH�FRXUVHV�XVLQJ�%ODFNERDUG�ZHUH�DVNHG�WR�VXEPLW�D�FRS\�RI�WKH�VXUYH\�IRU�HDFK�FRXUVH�WR�DOORZ�XV�WR�UHSRUW�RQ�IHDWXUH�XVH�DQG�WLPH�FRPPLWPHQW�RQ�D�E\�FRXUVH�EDVLV���2QH�LQVWUXFWRU�RI�PXOWLSOH�FRXUVHV�VXEPLWWHG�GDWD�IRU���FRXUVHV�WKDW�WKH\�KDG�WDXJKW��
���� ,QVWUXFWRUV�DQG�3UHSDUDWLRQ�
2I�WKH�IDFXOW\�ZKR�FRPSOHWHG�VXUYH\V����ZHUH�WUDLQHG�LQ�ZRUNVKRSV�DQG���ZHUH�WUDLQHG�XVLQJ�WKH�&'�520���2I�WKH����FRXUVHV�IRU�ZKLFK�WKH\�SURYLGHG�LQIRUPDWLRQ����UHTXLUHG�WKH�XVH�RI�%ODFNERDUG�IRU�WKH�FRPSOHWLRQ�RI�JUDGHG�FRXUVH�ZRUN��ZKLOH���SURPRWHG�WKH�XVH�RI�WKH�V\VWHP�DV�DQ�RSWLRQDO�UHVRXUFH��
2Q�DYHUDJH��LQVWUXFWRUV�VSHQW������KRXUV�SULRU�WR�WKH�EHJLQQLQJ�RI�WKH�WHUP�VHWWLQJ�XS�WKHLU�RQOLQH�FRXUVH���,QVWUXFWRUV�ZKR�XVHG�%ODFNERDUG�DV�D�UHTXLUHG�SDUW�RI�WKHLU�FRXUVH�SUHSDUHG�DQ�DYHUDJH�RI������KRXUV��FRPSDUHG�WR�����KRXUV�VSHQW�RQ�SUH�LQVWUXFWLRQ�GHYHORSPHQW�E\�IDFXOW\�ZKR�ZHUH�XVLQJ�%ODFNERDUG�DV�DQ�RSWLRQDO�FRPSRQHQW��
)DFXOW\�DOVR�UHSRUWHG�D�ZHHNO\�SUHSDUDWLRQ�RYHUKHDG�RI������KRXUV�IRU�GHYHORSLQJ�DQG�PDLQWDLQLQJ�WKHLU�%ODFNERDUG�FRXUVHV�WKURXJKRXW�WKH�WHUP���7KLV�ILJXUH�UHSUHVHQWV�RQO\�DGPLQLVWUDWLYH�WDVNV��LW�GRHV�QRW�LQFOXGH�WLPH�VSHQW�LQWHUDFWLQJ�ZLWK�VWXGHQWV�RU�SDUWLFLSDWLQJ�LQ�RQOLQH�FODVV�DFWLYLWLHV�²�WKH�GLVWLQFWLRQ�EHLQJ�VLPLODU�WR�WKDW�EHWZHHQ�´SUHS�WLPHµ�DQG�FODVVURRP�FRQWDFW�WLPH���7KHUH�ZHUH�DJDLQ�GLIIHUHQFHV�EHWZHHQ�IDFXOW\�ZKR�UHTXLUHG�XVH�RI�WKH�V\VWHP�DQG�WKRVH�ZKR�ZHUH�XVLQJ�LW�DV�DQ�RSWLRQDO�FRPSRQHQW���)DFXOW\�ZKR�UHTXLUHG�LWV�XVH�VSHQW�DQ�DYHUDJH�RI������PRUH�PLQXWHV�HDFK�ZHHN�SHU�FODVV�PDLQWDLQLQJ�DQG�GHYHORSLQJ�WKHLU�UHVRXUFHV��

8VH�6WDWXV 1 0HDQ
+RXUV�6HWXS� 2SWLRQDO � ����

5HTXLUHG � �����
+RXUV�:HHNO\� 2SWLRQDO � ����

5HTXLUHG � ����
7DEOH����,QVWUXFWRU�WLPH�FRPPLWPHQW��



.RODU������

%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

)DFXOW\�ZHUH�DVNHG�DERXW�ZKDW�NLQGV�RI�WUDLQLQJ�DQG�GHYHORSPHQW�RSSRUWXQLWLHV�WKDW�ZRXOG�OLNH�WR�VHH�RIIHUHG�LQ�WKH�IXWXUH���7KHUH�ZHUH�DVNHG�WR�UDWH�IXWXUH�WUDLQLQJ�RSWLRQV�RQ�D�VFDOH�IURP���WR����ZLWK���LQGLFDWLQJ�WKHLU�JUHDWHVW�LQWHUHVW���7KH�UHVXOWV�VKRZQ�LQ�7DEOH���VXJJHVW�WKDW�WKHLU�LQLWLDO�WUDLQLQJ�VXIILFLHQWO\�FRYHUHG�WKH�NH\�IDFWRUV�RI�V\VWHP�XVH���7KHUH�ZDV�D�VWURQJ�LQGLFDWLRQ�RI�LQWHUHVW�LQ�WUDLQLQJ�WKDW�ORRNV�FORVHO\�DW�WKH�FODVVURRP�DSSOLFDWLRQ�RI�%ODFNERDUG��DV�RSSRVHG�WR�WRSLFV�UHODWHG�WR�WHFKQLFDO�SURILFLHQWO\���%DVHG�RQ�WKLV�IHHGEDFN�,6�KDV�RXWOLQHG�DQG�SLORWHG�WUDLQLQJ�DQG�PDWHULDOV�IRU�IDFXOW\�XVHUV�WKDW�IRFXV�RQ�HIIHFWLYH�LQWHJUDWLRQ�RI�RQOLQH�OHDUQLQJ�UHVRXUFHV�LQ�WKHLU�FRXUVHV��
���� 8VH�RI�%ODFNERDUG�
5HSRUWV�RQ�WKH�XVH�RI�YDULRXV�EODFNERDUG�WRROV�DUH�DYDLODEOH�IRU����IDOO�FRXUVHV���7KH�PRVW�IUHTXHQW�VHFWLRQV�XVHG�ZHUH�WKRVH�WKDW�UHODWHG�GLUHFWO\�WR�FRXUVH�LQIRUPDWLRQ��FRXUVH�FRQWHQW�DUHDV�������DQ�RQOLQH�FRXUVH�VFKHGXOH�������DQQRXQFHPHQWV�������DQG�RQOLQH�FRXUVH�V\OODEL��������0RVW�IUHTXHQWO\�FKDUDFWHUL]HG�DV�´LQWHJUDOµ�WR�VXFFHVVIXO�SDUWLFLSDWLRQ�LQ�WKH�FRXUVH�ZHUH�VFKHGXOHV���������V\OODEL��������RU�WKH�XVH�RI�RQOLQH�FRQWHQW���������7KH�XVH�RI�WKH�V\VWHP�WR�PDNH�FRXUVH�DQQRXQFHPHQWV�ZDV�LQWHJUDO�LQ�RQO\�����RI�WKH�FRXUVHV��PRVW�OLNHO\�EHFDXVH�,6�DGYLVHG�LQVWUXFWRUV�DJDLQVW�UHO\LQJ�RQ�WKH�RQOLQH�DQQRXQFHPHQWV�DV�WKH�VROH�PHDQV�LI�FRPPXQLFDWLQJ�LPSRUWDQW�LQIRUPDWLRQ�WR�WKH�VWXGHQWV��
(LJKW�RI�WKH�FRXUVHV�UHSRUW�KDYLQJ�XVHG�WKH�RQOLQH�GLVFXVVLRQ�ERDUG���2YHUDOO��IDFXOW\�ZHUH�PRVW�OLNHO\�WR�XVH�WKH�GLVFXVVLRQ�ERDUG�IRU�WKH�SRVWLQJ�RI�VWXGHQW�DVVLJQPHQWV��UHSRUWV��RU�UHYLHZV��EXW�WKLV�ZDV�QRW�DOZD\V�D�UHTXLUHG�FRPSRQHQW�RI�FRXUVH�SDUWLFLSDWLRQ���&RXUVHV�LQ�ZKLFK�GLVFXVVLRQ�ERDUGV�ZHUH�UHTXLUHG�RU�DVVLJQHG�ZHUH�PRUH�OLNHO\�WR�XVH�WKH�V\VWHP�IRU�JHQHUDO�GLVFXVVLRQ��
(LJKW�FRXUVHV�UHSRUWHG�XVLQJ�RQOLQH�UHDGLQJV�LQ�WKH�%ODFNERDUG�HQYLURQPHQW�RU�OLQNV�WR�´H�UHVHUYHµ�PDWHULDO�SURYLGHG�WKURXJK�WKH�OLEUDU\���7KH�XVH�RI�%ODFNERDUG�IRU�RQOLQH�DVVHVVPHQW�RU�IRU�WKH�SRVWLQJ�RI�LQVWUXFWRU·V�OHFWXUH�QRWHV�ZHUH�HDFK�UHSRUWHG�LQ�ILYH�FRXUVHV��

0HDQ

8VH�RI�&RPPXQLFDWLRQ�7RROV ����

(IIHFWLYH�,QVWUXFWLRQ ����

8VHU�0DQDJHPHQW ����

2QOLQH�(YDOXDWLRQ ����

%DVLF�2ULHQWDWLRQ ����

7DEOH����)XWXUH�IDFXOW\�WUDLQLQJ�LQWHUHVWV��



.RODU������

%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

�� 6WXGHQW�6XUYH\�5HVXOWV�
7KH�VWXGHQW�VXUYH\�ZDV�PDGH�DYDLODEOH�RQ�WKH�ZHE�GXULQJ�WKH�ILQDO�WZR�ZHHNV�RI�WKH�WHUP���7KH�HYDOXDWLRQ�LQFOXGHG�TXHVWLRQV�WR�FROOHFW�EDFNJURXQG�LQIRUPDWLRQ�DERXW�WKH�VWXGHQW�SRSXODWLRQ�WKDW�ZDV�XVLQJ�%ODFNERDUG�GXULQJ�WKH�)DOO������WHUP���6WXGHQW�SDUWLFLSDWLRQ�LQ�WKH�VXUYH\�ZDV�QRW�PDQGDWRU\���6WXGHQWV�ZHUH�DVNHG�WR�YROXQWDULO\�JR�WR�WKH�VXUYH\�ZHE�VLWH�WKURXJK�WKUHH�PHDQV��

• $�%ODFNERDUG�V\VWHP�PHVVDJH�WKDW�VWXGHQWV�VDZ�ZKHQ�WKH\�ORJJHG�LQ�GXULQJ�WKH�ILQDO�WZR�ZHHNV�RI�WKH�WHUP��
• $Q�HPDLO�LQYLWDWLRQ�IURP�,QIRUPDWLRQ�6HUYLFHV�VHQW�WR�DOO�VWXGHQWV�HQUROOHG�LQ�%ODFNERDUG�FRXUVHV�LQ�WKH�)DOO�WHUP�RI�������
• ,QYLWDWLRQV�IURP�LQVWUXFWRUV�WR�SDUWLFLSDWH�ZHUH�UHTXHVWHG�ERWK�LQ�FODVV�DQG�RQOLQH��

'XULQJ�WKH�WZR�ZHHNV�WKDW�WKH�LQVWUXPHQW�ZDV�DFWLYH�����VWXGHQWV�VXEPLWWHG�VXUYH\�GDWD�JLYLQJ�XV�D�UHVSRQVH�UDWH�RI�������IRU�WKH�����VWXGHQWV�HQUROOHG�LQ�DFWLYH�FODVVHV���2I�WKH�VXUYH\V�VXEPLWWHG����ZHUH�UHMHFWHG�EHFDXVH�WKH\�SURYLGHG�LQFRPSOHWH�LQIRUPDWLRQ��OHDYLQJ�����YDOLG�VXUYH\V��D�ILQDO�UHVSRQVH�UDWH�RI�������RI�VWXGHQWV�HQUROOHG�LQ�DFWLYH�FODVVHV���7KH�LGHQWLWLHV�RI�WKH�VWXGHQWV�SDUWLFLSDWLQJ�ZHUH�QRW�UHFRUGHG��
���� 6WXGHQW�%DFNJURXQG�,QIRUPDWLRQ�
6HYHUDO�RI�WKH�TXHVWLRQV�RQ�WKH�VWXGHQW�LQVWUXPHQW�ZHUH�GHVLJQHG�WR�KHOS�XV�WR�XQGHUVWDQG�ZKDW�UHVRXUFHV�VWXGHQWV�KDG�DFFHVV�WR�DQG�KRZ�WKH\�ZHQW�DERXW�XVLQJ�WKH�V\VWHP���7KLV�LQIRUPDWLRQ�LV�XVHIXO�QRW�RQO\�DV�LW�UHODWHV�WR�%ODFNERDUG��EXW�DOVR�DV�D�JHQHUDO�PHDQV�RI�XQGHUVWDQGLQJ�RXU�VWXGHQWV·�WHFKQRORJ\�QHHGV��
$�VXUSULVLQJ�QXPEHU�RI�VWXGHQWV�UHSRUWHG�WKDW�WKH\�KDG�GLIILFXOWLHV�JHWWLQJ�DFFHVV�WR�DQ�,QWHUQHW�FRQQHFWHG�FRPSXWHU�ZLWK�ZKLFK�WR�DFFHVV�%ODFNERDUG���7ZHOYH�UHVSRQGHQWV��������LQGLFDWHG�WKDW�´ILQGLQJ�DQ�,QWHUQHW�FRQQHFWHG�FRPSXWHU�WKDW�\RX�FRXOG�XVH�WR�DFFHVV�%ODFNERDUGµ�ZDV�D�SUREOHP���,Q�WKH�SDVW�WKHUH�KDYH�EHHQ�FRQFHUQV�DPRQJ�IDFXOW\�WKDW�WKH�UHTXLUHPHQW�RI�DQ�RQOLQH�FRPSRQHQW�LQ�D�FRXUVH�PD\�VLJQLILFDQWO\�GLVDGYDQWDJH�VRPH�VWXGHQWV���6RPH�IDFXOW\�KDYH�QRW�SURFHHGHG�ZLWK�WKH�DGRSWLRQ�RI�,QWHUQHW�WHFKQRORJ\�VR�DV�WR�DYRLG�WKH�GHYHORSPHQW�RI�D�´GLJLWDO�GLYLGHµ�ZLWKLQ�WKHLU�FODVVHV��
�$�FORVHU�ORRN�DW�WKH�GDWD�SURYLGHV�KRSH�WKDW�WKLV�PD\�QRW�EH�WKH�FDVH���:KLOH�ZH�DWWHPSWHG�WR�FDUHIXOO\�ZRUG�WKH�TXHVWLRQ�VR�WKDW�LW�ZRXOG�LW�ZRXOG�EH�UHDG�DV�UHIHUULQJ�WR�D�JHQHUDO�SUREOHP�ZLWK�DFFHVV�WR�WKH�,QWHUQHW��LW�PD\�KDYH�EHHQ�LQWHUSUHWHG�DV�EHLQJ�DERXW�WHFKQLFDO�SUREOHPV�DFFHVVLQJ�WKH�UHVRXUFHV���$PRQJ�WKH�SHUVRQV�ZKR�UHVSRQGHG�DIILUPDWLYHO\�WR�WKH�TXHVWLRQ�DERXW�DFFHVV�SUREOHPV��DOO�EXW�RQH�LQGLFDWHG�WKDW�WKH\�KDG�DFFHVV�WR�FRPSXWHU�DW�WKHLU�SODFH�RI�UHVLGHQFH���:KLOH�WKLV�GRHV�QRW�UXOH� 7DEOH����+RPH�3&�DYDLODELOLW\�RI�VWXGHQWV�ZLWK�

DFFHVV�SUREOHPV��

6WXGHQWV�5HSRUWLQJ�$FFHVV�3UREOHP��
+RPH�$FFHVV�7\SH�� 1XPEHU� 3HUFHQWDJH�

2ZQ�3&� �� ������
)ULHQG�)DPLO\�3&� �� �����
1R�3&� �� ������
1R�DFFHVV�SUREOHP� ���� ������



.RODU������

%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

RXW�WKH�SRVVLELOLW\�WKDW�WKH\�PD\�KDYH�DFFHVV�WR�RXWGDWHG�FRPSXWHUV�QRW�FDSDEOH�RI�DFFHVVLQJ�WKH�,QWHUQHW��RU�WKDW�WKHUH�PD\�EH�ILQDQFLDO�RU�RWKHU�UHDVRQV�WKDW�WKH\�FDQQRW�DFFHVV�WKH�,QWHUQHW�IURP�WKHVH�3&V��WKH�UHSRUWHG������PD\�QRW�QHFHVVDULO\�LQGLFDWH�WKDW�WKHUH�LV�D�ODUJH�XQGHUFODVV�RI�WHFKQRORJ\�XVHUV�DPRQJ�RXU�VWXGHQWV���7KH�H[SDQGHG�SURPRWLRQ�RI�WKH�IUHH�GLDOXS�VHUYLFHV�PD\�KHOS�WR�UHDFK�VWXGHQWV�ZKR�DUH�3&�RZQHUV�EXW�ZKR�WR�QRW�FXUUHQWO\�KDYH�,QWHUQHW�DFFHVV�DYDLODEOH�RQ�WKH�3&��
:KHQ�DVNHG�DERXW�3&V�LQ�WKHLU�SODFH�RI�UHVLGHQFH��������RI�WKH�UHVSRQGHQWV�LQGLFDWHG�WKDW�WKH\�KDG�DFFHVV�WR�D�FRPSXWHU�LQ�WKH�SODFH�WKDW�WKH\�OLYHG��LQFOXGLQJ�������RI�UHVSRQGHQWV�ZKR�LQGLFDWHG�WKDW�WKH\�KDG�WKHLU�RZQ�FRPSXWHU���7KLV�PHDQV�WKDW�KRPH�FRPSXWHU�DFFHVV�DPRQJ�RXU�VWXGHQWV��FRQVLGHUDEO\�EHWWHU�WKDQ�WKH�QDWLRQDO�KRXVHKROG�DYDLODELOLW\�UDWH�RI��������DQG�LV�VOLJKWO\�EHWWHU�WKDQ�WKH�������RI�KRPHV�ZLWK�3&V�UHSRUWHG�E\�KLJK�VFKRRO�VWXGHQWV�DFURVV�,OOLQRLV����86�'HSDUWPHQW�RI�&RPPHUFH��������3HGGOH�DQG�7URWW��������
%HFDXVH�WKH�%ODFNERDUG�V\VWHP�RSHUDWHV�RQ�WKH�SXEOLF�,QWHUQHW��LW�FDQ�EH�UHDFKHG�IURP�DQ\�QHWZRUN�FRQQHFWHG�FRPSXWHU���7KLV�LV�DGYDQWDJHRXV�DV�LW�DOORZV�PD[LPXP�IOH[LELOLW\�IRU�VWXGHQWV�LQ�FKRRVLQJ�WKH�WLPH�DQG�ORFDWLRQ�WR�GR�WKHLU�ZRUN���:KHQ�DVNHG�DERXW�WKH�ORFDWLRQ�IURP�ZKLFK�WKH\�GLG�D�PDMRULW\�RI�WKHLU�RQOLQH�ZRUN��DQ�DOPRVW�HTXDO�QXPEHU�RI�VWXGHQWV�UHSRUWHG�ZRUNLQJ�IURP�HLWKHU�KRPH�RU�WKH�$XURUD�8QLYHUVLW\�FRPSXWHU�ODEV���7KLV�ZDV�VXUSULVLQJ�JLYHQ�WKH�ZLGHVSUHDG�DYDLODELOLW\�RI�3&V�WKDW�WKH�VWXGHQWV�KDG�LQGLFDWHG�DW�WKHLU�UHVLGHQFHV���$PRQJ�VWXGHQWV�ZKR�UHSRUWHG�KDYLQJ�DFFHVV�WR�D�FRPSXWHU�DW�KRPH��������UHSRUWHG�WKDW�WKH\�XVHG�WKH�FDPSXV�ODEV�DV�WKHLU�SULPDU\�SRLQW�RI�DFFHVV�IRU�WKHLU�RQOLQH�ZRUN���7KLV�VXJJHVWV�WKDW�WKH�DYDLODELOLW\�RI�RSHQ�ODEV�FRQWLQXHV�WR�SOD\�DQ�LPSRUWDQW�UROH�LQ�VWXGHQW�SODQQLQJ�DQG�PDQDJHPHQW�RI�FRXUVHZRUN��GHVSLWH�WKH�DYDLODELOLW\�RI�KRPH�UHVRXUFHV��
$QRWKHU�$XURUD�8QLYHUVLW\�UHVRXUFH�WKDW�DSSHDUV�WR�EH�LPSRUWDQW�WR�VWXGHQWV�LV�WKH�IUHH�GLDOXS�VHUYLFH���2I�WKH�UHVSRQGHQWV�ZKR�ZRUNHG�SULPDULO\�IURP�KRPH��������GLG�VR�XVLQJ�WKH�IUHH�GLDOXS�VHUYLFH���2YHUDOO�������RI�UHVSRQGHQWV�UHSRUWHG�XVLQJ�WKH�IUHH�GLDOXS�VHUYLFH���&RPELQLQJ�WKH�VWXGHQWV�ZKR�XVHG�WKH�$XURUD�8QLYHUVLW\�GLDOXS�IDFLOLWLHV�IURP�KRPH�ZLWK�WKH�VWXGHQWV�ZKR�XVHG�8QLYHUVLW\�ODEV��D�WRWDO�RI�����RI�WKH�VWXGHQWV�HQUROOHG�LQ�%ODFNERDUG�FRXUVHV�UHOLHG�RQ�WKH�8QLYHUVLW\�IRU�WKHLU�PHDQV�RI�DFFHVVLQJ�WKH�RQOLQH�LQVWUXFWLRQDO�UHVRXUFHV��
���� 6WXGHQW�8VHU�([SHULHQFH�
6WXGHQWV�WDNLQJ�WKH�VXUYH\�ZHUH�DVNHG�WZR�W\SHV�RI�TXHVWLRQV�DERXW�WKHLU�XVHU�H[SHULHQFH���7KH�ILUVW�VHW�RI�TXHVWLRQV�SUREHG�UHVSRQGHQW�IHHOLQJV�DQG�SHUFHSWLRQV�RI�WKH�XVH�RI�%ODFNERDUG�DV�WKH\�H[SHULHQFHG�LW�WKURXJKRXW�WKH�WHUP���7KH�VHFRQG�VHW�RI�TXHVWLRQV�UHODWHG�WR�WKH�VSHFLILF�WRROV�DQG�IHDWXUHV�RI�WKH�%ODFNERDUG�V\VWHP�LQ�DQ�DWWHPSW�WR�LGHQWLI\�SRUWLRQV�RI�WKH�V\VWHP�WKDW�WKH\�IHOW�ZHUH�SDUWLFXODUO\�HIIHFWLYH�RU�EHQHILFLDO��

+RPH�3&�

2ZQ� �� �����

)ULHQG�RU�)DPLO\� �� �����

1RQH� �� �����

7DEOH����$YDLODELOLW\�RI�3&�DW�
UHVLGHQFH��

3ULPDU\�$FFHVV�3RLQW�� 1 �

+RPH� �� ����

$8�/DEV� �� ����

:RUN� �� ����

3XEOLF�RU�/LEUDU\�3&� � ���

7DEOH����3ULPDU\�DFFHVV�SRLQWV��



.RODU������

%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

������ 6WXGHQW�3HUFHSWLRQV�
7KH�TXHVWLRQV�UHODWHG�WR�VWXGHQW�SHUFHSWLRQV�RI�WKH�XVH�RI�%ODFNERDUG�ZHUH�FRGHG�ZLWK�D���SRLQW�/LNHUW�VFDOH��ZLWK�VWXGHQWV�FKRRVLQJ�EHWZHHQ�VWURQJO\�GLVDJUHH��GLVDJUHH��DJUHH��DQG�VWURQJO\�DJUHH�ZLWK�VWURQJ�GLVDJUHHPHQW�FRGHG�DV�D�´�µ�DQG�VWURQJ�DJUHHPHQW�FRGHG�DV�´�µ��
6WXGHQW�/HYHO %E�ZDV�XVHU�

IULHQGO\�

%E�PDGH�LW�

HDVLHU�WR�

FRPPXQLFDWH�

ZLWK�WKH�

LQVWUXFWRU�

%E�PDGH�LW�

HDVLHU�WR�

IXOILOO�FRXUVH�

DVVLJQPHQWV�

DQG�UHTXLUHG�

ZRUN�

%E�PDGH�LW�

HDVLHU�WR�

LQWHUDFW�ZLWK�

IHOORZ�

VWXGHQWV�

%E�PDGH�LW�

HDVHU�WR�

PDQDJH�

FRXUVH�

GRFXPHQWV�

DQG�

LQIRUPDWLRQ�

%E�KHOSHG�

\RX�IHHO�

FRQQHFWHG�WR�

WKH�

FODVVURRP�

FRPPXQLW\�

%E·V�JURXS�

WRROV�ZHUH�

XVHIXO�IRU�

FROODERUDWLYH�

JURXS�

DFWLYLWLHV�

8QGHUJUDGXDWH

1 ���

0HDQ ���� ���� ���� ���� ���� ���� ����

*UDGXDWH

1 ��

0HDQ ���� ���� ���� ���� ���� ���� ����

7RWDO

1 ���

0HDQ ���� ���� ���� ���� ���� ���� ����

3HUFHQWDJH�ZKR�

DJUHH�VWURQJO\�DJUHH��
����� ����� ����� ����� ����� ����� �����

7DEOH����6WXGHQW�SHUFHSWLRQV�RI�%ODFNERDUG��

2YHUDOO�UHDFWLRQ�WR�%ODFNERDUG�ZDV�SRVLWLYH�ZLWK�������RI�UHVSRQGHQWV�HLWKHU�DJUHHLQJ�RU�VWURQJO\�DJUHHLQJ�WKDW�WKH�V\VWHP�LV�´XVHU�IULHQGO\�µ��7KHUH�ZDV�DOPRVW�QR�GLIIHUHQFH�EHWZHHQ�JUDGXDWH�VWXGHQWV�DQG�XQGHUJUDGXDWHV�LQ�WKHLU�DJUHHPHQW�ZLWK�WKLV�VWDWHPHQW��UHSRUWLQJ�������DQG�������UHVSHFWLYHO\��
:KDW�LV�LQWHUHVWLQJ�DERXW�WKHVH�LWHPV�LV�WKDW�WZR�GLIIHUHQFHV�EHWZHHQ�RXU�JUDGXDWH�DQG�XQGHUJUDGXDWH�VWXGHQWV�EHJLQ�WR�HPHUJH���7KH�ILUVW�LV�D�VLJQLILFDQW�GLIIHUHQFH��S≤������DSSHDUHG�LQ�WKH�GHJUHH�WR�ZKLFK�WKH�V\VWHP�IDFLOLWDWHG�LQWHUDFWLRQ�ZLWK�IHOORZ�VWXGHQWV��WKH�JUDGXDWH�VWXGHQWV�UHSRUWLQJ�WKDW�LW�PRUH�EHQHILFLDO���7KLV�LV�QRW�VXUSULVLQJ�JLYHQ�WKDW�WKH�XVH�RI�%ODFNERDUG�WR�SURPRWH�LQFUHDVHG�VWXGHQW�LQWHUDFWLRQ�LV�DQ�H[SUHVVHG�JRDO�DPRQJ�ERWK�WKH�EXVLQHVV�DQG�HGXFDWLRQ�IDFXOW\�XVLQJ�WKH�V\VWHP�ZLWK�JUDGXDWH�VWXGHQWV���7KH�IDFXOW\�WHDFKLQJ�JUDGXDWH�FRXUVHV�LQ�WKH�6FKRRO�RI�%XVLQHVV�KRSH�WR� 7DEOH����,QWHUDFWLRQ�DQG�LQIRUPDWLRQ�PDQDJHPHQW��E\�VWXGHQW�OHYHO��

6XP�RI�

6TXDUHV

GI 0HDQ�

6TXDUH

) 6LJ�

6WXGHQW�,QWHUDFWLRQ�
�

*UDG�/HYHO

%HWZHHQ�*URXSV ����� � ����� ����� ����

:LWKLQ�*URXSV ������� ��� �����

7RWDO ������� ���

0DQDJH�,QIRUPDWLRQ�


�*UDG�/HYHO

%HWZHHQ�*URXSV ����� � ����� ����� ����

:LWKLQ�*URXSV ������� ��� ����

7RWDO ������� ���



.RODU������

%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

VKRUWHQ�FODVVURRP�LQVWUXFWLRQ�WLPH�E\�FRQGXFWLQJ�RQOLQH�GLVFXVVLRQ�EHWZHHQ�FODVV�PHHWLQJV���7KH�VFKRRO�RI�HGXFDWLRQ�LV�VLPLODUO\�SURPRWLQJ�%ODFNERDUG�LQ�WKHLU�JUDGXDWH�SURJUDPV�E\�XVLQJ�LW�LQ�PDQ\�FODVVHV�DQG�SURYLGLQJ�DUHDV�IRU�WKHLU�FRKRUW�JURXSV�LQ�ZKLFK�WKH\�FDQ�LQWHUDFW�ZLWK�PHPEHUV�LQGHSHQGHQW�RI�HQUROOPHQW�LQ�D�SDUWLFXODU�FRXUVH��
*LYHQ�WKLV�HPSKDVLV�RQ�VWXGHQW�FHQWHUHG�LQWHUDFWLYH�IHDWXUHV��LW�LV�RI�FRQFHUQ�WKDW�RQO\�������RI�UHVSRQGHQWV�IHOW�WKDW�WKH�V\VWHP�PDGH�LW�HDVLHU�IRU�WKHP�WR�LQWHUDFW�ZLWK�WKHLU�SHHUV���$V�ZLOO�EH�VKRZQ�LQ�ODWHU�VHFWLRQV��LW�DSSHDUV�WKDW�DV\QFKURQRXV�FROODERUDWLRQ�LV�D�QHZ�VNLOO�WKDW�UHTXLUH�IDFXOW\�DWWHQWLRQ�DQG�DGGLWLRQDO�VWXGHQW�H[SHULHQFH�WR�PDVWHU��
7KH�RWKHU�VWDWLVWLFDOO\�VLJQLILFDQW��S≤������GLIIHUHQFH�EHWZHHQ�JUDGXDWH�DQG�XQGHUJUDGXDWH�VWXGHQWV�ZDV�WKHLU�VHQVH�RI�WKH�V\VWHP�PDNLQJ�LW�HDVLHU�IRU�WKHP�WR�PDQDJH�FRXUVH�GRFXPHQWV�DQG�LQIRUPDWLRQ���7KLV�LWHP�VDZ�WKH�UHVSRQVHV�PRYLQJ�LQ�WKH�RSSRVLWH�GLUHFWLRQ��ZLWK�XQGHUJUDGXDWHV�ILQGLQJ�LW�WR�EH�YDOXDEOH�IRU�WKH�PDQDJHPHQW�RI�FRXUVH�LQIRUPDWLRQ�ZKLOH�WKH�JUDGXDWH�VWXGHQWV�IRXQG�LW�VLJQLILFDQWO\�OHVV�VR���7KLV�PD\�UHIOHFW�D�GLIIHUHQFH�LQ�LQVWUXFWRU�IRFXV��DV�ORZ�OHYHO�XQGHUJUDGXDWH�FRXUVHV�DQG�WKH�)LUVW�<HDU�([SHULHQFH��,'6������FODVVHV�SODQQHG�WR�HPSKDVL]H�WKH�XVH�RI�%ODFNERDUG�WR�RUJDQL]H�LQIRUPDWLRQ�DQG�SURYLGH�DFFHVV�WR�FRXUVH�FRQWHQW��
:KLOH�LW�LV�GLIILFXOW�WR�GLVFHUQ�ZKHWKHU�WKHVH�ILQGLQJV�DUH�D�UHIOHFWLRQ�RI�GLIIHUHQFHV�LQ�VWXGHQW�OHDUQLQJ�SUHIHUHQFHV�RU�LI�VLJQLILFDQWO\�GLIIHUHQW�LQVWUXFWLRQDO�PHWKRGV�ZHUH�XVHG��WKH�GLIIHUHQW�ZD\V�WKDW�JUDGXDWH�DQG�XQGHUJUDGXDWH�VWXGHQWV�XVHG�WKH�V\VWHP�VHHPV�WR�EH�UHIOHFWHG�LQ�WKH�QXPEHU�RI�KRXUV�WKDW�VWXGHQWV�VSHQW�LQ�%ODFNERDUG�HDFK�ZHHN���7KH�UHDVRQ�IRU�WKLV�VLJQLILFDQW�GLIIHUHQFH��S≤������VKRZQ�LQ�7DEOH�����LV�GLIILFXOW�WR�GHWHUPLQH�ZLWK�RXU�GDWD�DQG�FRXOG�EH�H[SODLQHG�E\�GLIIHUHQFHV�LQ�LQVWUXFWLRQDO�PHWKRGV�XVHG�RU�E\�WKH�VWXGHQWV�H[KLELWLQJ�GLIIHUHQW�EHKDYLRU��
7KH�ILQDO�SLHFH�RI�GDWD�FROOHFWHG�GHVFULEHG�KRZ�WKH�VWXGHQWV�ZHUH�IXOILOOLQJ�RQOLQH�UHDGLQJ�DVVLJQPHQWV���:KLOH�RQOLQH�UHDGLQJV��DQG�HOHFWURQLF�UHVHUYHV��KDYH�EHHQ�XVHG�RQ�FDPSXV�IRU�RYHU�D�\HDU��%ODFNERDUG�KDV�LQFUHDVHG�WKH�IUHTXHQF\�RI�WKHLU�XVH�DV�LQVWUXFWRUV�KDYH�JUHDWHU�IOH[LELOLW\�RI�SRVWLQJ�RQOLQH�UHDGLQJV�DQG�EHWWHU�PDQDJHPHQW�WRROV���$�PDMRULW\�RI�WKH�VWXGHQWV���������UHSRUW�WKDW�WKH\�SULQW�RQOLQH�UHDGLQJV�´DOZD\V�µ��������RU�´XVXDOO\�µ���������7KHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�RQ�VFUHHQ�DQG�RQ�SDSHU�UHDGHUV�ZKHQ�WKH�VWXGHQWV�UDWHG�WKH�XWLOLW\�RI�RQOLQH�UHDGLQJV�DV�D�UHVRXUFH��
������ 6WXGHQW�8VH�RI�7RROV�
7KH�VHFRQG�PDMRU�VHFWLRQ�RI�WKH�VXUYH\�DVNHG�VWXGHQWV�WR�XVH�D���SRLQW�/LNHUW�VFDOH�WR�´FKDUDFWHUL]H�KRZ�XVHIXO�HDFK�RI�WKHVH�FRXUVH�IHDWXUHV�ZHUH�LQ�WKHLU�FRQWULEXWLRQ�WR�\RXU�SDUWLFLSDWLRQ�DQG�OHDUQLQJ�LQ�WKH�FODVV�µ����7KH�VFDOH�UDQJHG�IURP�´QRW�DW�DOOµ�����WR�´H[WUHPHO\�XVHIXOµ������6WXGHQWV�ZHUH�DOVR�DOORZHG�D�VHYHQWK�RSWLRQ�IRU�HDFK�

1� 0HDQ
8QGHUJUDGXDWH ���� ������

*UDGXDWH ��� ������
7RWDO ���� ������

7DEOH�����+RXUV�VSHQW�ZRUNLQJ�
RQOLQH��E\�VWXGHQW�OHYHO��

2QOLQH�5HDGLQJV�
1 ����
8VXDOO\�3ULQWHG� ������
$OZD\V�3ULQWHG� ������
8VXDOO\�5HDG�2QOLQH� ������
$OZD\V�5HDG�2QOLQH� ������

7DEOH�����2QOLQH�5HDGLQJ�+DELWV�



.RODU������

%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

LWHP�WR�LQGLFDWH�WKDW�WKH�WRRO�ZDV�QRW�XVHG�LQ�WKHLU�FODVV���'DWD�ZDV�FROOHFWHG�IRU����%ODFNERDUG�WRROV�DUHDV��
7KH�ILUVW�GHWDLOV�WKDW�HPHUJHG�IURP�%ODFNERDUG�XVH�GDWD�ZHUH�VWDWLVWLFV�WKDW�VKRZ�GLIIHUHQFHV�EHWZHHQ�JUDGXDWH�DQG�XQGHUJUDGXDWH�XVHUV���8QGHUJUDGXDWHV�YDOXHG�WKH�FRXUVH�FRQWHQW�DUHDV�PRUH�KLJKO\�WKDQ�WKH�JUDGXDWH�VWXGHQWV���7KHVH�ZHUH�WKH�DUHDV�LQ�ZKLFK�LQVWUXFWRUV�ZRXOG�SURYLGH�FRXUVH�LQIRUPDWLRQ�VXFK�DV�V\OODEL��OHFWXUH�QRWHV��RQOLQH�UHDGLQJV��RU�OLQNV�WR�UHOHYDQW�ZHE�VLWHV���7KHUH�ZDV�DOVR�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�WZR�OHYHOV�RI�VWXGHQWV�LQ�UDWLQJ�WKH�XVH�RI�WKH�9LUWXDO�&ODVVURRP�IRU�D�YLUWXDO�RIILFH�KRXU�ZLWK�WKH�LQVWUXFWRU��WKRXJK�RQO\�D�VPDOO�QXPEHU�RI�VWXGHQWV�DSSHDU�WR�KDYH�DWWHPSWHG�WR�XVH�LW���7KH�9LUWXDO�&ODVVURRP�LV�D�V\QFKURQRXV�WRRO��DOORZLQJ�WZR�RU�PRUH�SHRSOH�WR�LQWHUDFW�LQ�UHDO�WLPH�VKDULQJ�WH[W�FKDW��D�ZKLWHERDUG��DQG�DOORZLQJ�WR�VLPXOWDQHRXVO\�YLHZ�RQOLQH�UHVRXUFHV�DQG�7KHVH�GLVWLQFWLRQV�DJDLQ�VHHP�WR�EH�UHODWHG�WR�WKH�FRPELQDWLRQ�RI�GLIIHUHQW�OHDUQLQJ�VW\OHV�DQG�LQVWUXFWLRQDO�PHWKRGV�HPSOR\HG�DW�WKH�JUDGXDWH�DQG�XQGHUJUDGXDWH�OHYHOV��
7KH�IHDWXUH�UDWHG�DV�PRVW�YDOXDEOH�E\�VWXGHQWV�ZDV�WKH�RQOLQH�GLVFXVVLRQ�ERDUG���%ODFNERDUG·V�GLVFXVVLRQ�ERDUGV�DUH�DV\QFKURQRXV�FRPPXQLFDWLRQV�DUHDV�WKDW�XVH�D�WKUHDGHG�GLVFXVVLRQ�IRUPDW���)DFXOW\�FDQ�VHW�XS�´IRUXPVµ�IRU�YDULRXV�WRSLFV�LQ�WKH�FRXUVH��WKHQ�IDFXOW\�RU�VWXGHQWV�FDQ�SRVW�D�QRWH�WR�WKH�IRUXP���0HPEHUV�RI�WKH�FODVV�UHDG�WKH�QRWH�DQG�SRVW�UHVSRQVHV�WKDW�DUH�WKHQ�GLVSOD\HG�WR�RWKHU�XVHUV�DV�EHLQJ�SDUW�RI�WKH�VDPH�´WKUHDG�µ��'XULQJ�WUDLQLQJ�IDFXOW\�ZHUH�LQWURGXFHG�WR�WKUHH�ZD\V�RI�XVLQJ�WKH�GLVFXVVLRQ�ERDUG�DV�SDUW�RI�WKHLU�FRXUVHV���'LVFXVVLRQ�ERDUGV�FRXOG�EH�XVHG�IRU�´JHQHUDO�GLVFXVVLRQ�µ�PHDQLQJ�WKDW�WKH�IRUXPV�ZHUH�UHODWHG�WR�FRXUVH�WRSLFV��FODVV�UHDGLQJV��RU�TXHVWLRQV�WKDW�DURVH�LQ�WKH�FRXUVH�RI�LQVWUXFWLRQ���7KH�VHFRQG�VXJJHVWHG�XVH�ZDV�XVLQJ�WKH�GLVFXVVLRQ�ERDUGV�IRU�VWXGHQW�DVVLJQPHQWV���7KH�DVVLJQHG�XVHV�RI�GLVFXVVLRQ�ERDUGV�LQFOXGHG�UHVSRQGLQJ�WR�TXHVWLRQV�SRVHG�RQOLQH�E\�IDFXOW\��SRVWLQJ�RI�VWXGHQW�ZULWWHQ�DVVLJQPHQWV��UHSRUWV��RU�UHYLHZV��RU�UHTXLUHPHQWV�WKDW�VWXGHQWV�HQJDJH�DQG�FRPPHQW�RQ�WKH�SRVWHG�ZRUN�RI�IHOORZ�VWXGHQWV���7KH�WKLUG�VXJJHVWHG�XVH�RI�WKH�GLVFXVVLRQ�ERDUGV�ZDV�IRU�VWXGHQW�OHG�GLVFXVVLRQ��ZKLFK�PD\�LQFOXGH�HOHPHQWV�RI�WKH�RWKHU�WZR�XVHV�VHOHFWHG�DQG�OHG�E\�D�VWXGHQW�RU�VWXGHQW�JURXS��
,QWHUHVWLQJO\��WKH�VWXGHQW�UHSRUWHG�YDOXH�RI�HDFK�RI�WKHVH�DFWLYLWLHV�LV�UHODWHG�WR�WKH�GHJUHH�RI�LQVWUXFWRU�SURYLGHG�VWUXFWXUH���7KH�XVH�RI�WKH�GLVFXVVLRQ�ERDUGV�IRU�DVVLJQPHQWV�W\SLFDOO\�LQYROYHG�WKH�LQVWUXFWRUV�SURYLGLQJ�TXHVWLRQV�RU�RWKHU�VWDUWLQJ�SRLQWV�IRU�VWXGHQW�SDUWLFLSDWLRQ���8QOHVV�VXFFHVVIXO�LQVWUXFWRU�OHG�DFWLYLWLHV�KDG�DOUHDG\�EHHQ�PRGHOHG�LQ�WKH�FRXUVH��VWXGHQW�OHG�GLVFXVVLRQ�SURMHFWV�PD\�KDYH�EHHQ�

/HYHO &RQWHQW�

$UHDV

9LUWXDO�

2IILFH�+RXU

8QGHUJUDGXDWH 0HDQ ���� ����

1 ��� ��

*UDGXDWH 0HDQ ���� ����

1 �� �

7RWDO 0HDQ ���� ����

1 ��� ��

6LJ� ���� ����

7DEOH�����6LJQLILFDQW�GLIIHUHQFHV�LQ�WRRO�XVH��E\�
VWXGHQW�OHYHO��

� *HQHUDO�'LVFXVVLRQ 3RVWLQJ�$VVLJQPHQWV 6WXGHQW�'LVFXVVLRQ

1 �� ��� ��

0HDQ ���� ���� ����

7DEOH�����8VH�RI�GLVFXVVLRQ�ERDUGV��



.RODU������

%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

PRUH�GLIILFXOW�WR�HIIHFWLYHO\�LPSOHPHQW��DV�WKH�VWXGHQWV�PD\�QRW�KDYH�KDG�WKH�H[SHULHQFHV�QHFHVVDU\�WR�FRQVWUXFW�HIIHFWLYH�DFWLYLWLHV���7KH�VLJQLILFDQW��S≤�����GLIIHUHQFH�EHWZHHQ�LQVWUXFWRU�VSHFLILHG�DVVLJQPHQWV�DQG�VWXGHQW�OHG�DFWLYLWLHV�UHIOHFWV�UHVHDUFK�ILQGLQJV�WKDW�VKRZ�HIIHFWLYH�RQOLQH�GLVFXVVLRQ�WR�UHO\�RQ�LQVWUXFWRU�PRGHOLQJ�DQG�WKH�SURYLVLRQ�RI�HIIHFWLYH�VFDIIROGLQJ�DFWLYLWLHV�IRU�VWXGHQWV����$KHUQ��������%HFNHU�DQG�'Z\HU��������)XQDUR��������*UDKDP��6FDUERURXJK��DQG�*RRGZLQ��������+LOW]��������:HQJHU��+ROORZD\��DQG�*DUVRQ��������
$PRQJ�WKH�KLJKHVW�UDWHG�IHDWXUHV�RI�WKH�V\VWHP�ZHUH�WKH�HPDLO�XWLOLWLHV���%HFDXVH�HPDLO�LV�WKH�,QWHUQHW�WRRO�WKDW�D�PDMRULW\�RI�VWXGHQWV�DUH�OLNHO\�WR�EH�IDPLOLDU�ZLWK�SULRU�WR�XVLQJ�%ODFNERDUG�LW�IROORZV�WKDW�SHRSOH�ZRXOG�IHHO�SRVLWLYH�DERXW�XVLQJ�LW�LQ�FODVV���6WXGHQWV�ZHUH�DVNHG�DERXW�WKH�WKUHH�PRGHV�RI�HPDLO�LQWHJUDWLRQ�WKDW�%ODFNERDUG�VXSSRUWV��PHVVDJHV�VHQW�WR�WKH�HQWLUH�FODVV��PHVVDJHV�VHQW�WR�D�ZRUNLQJ�JURXS�WR�ZKLFK�WKH�VWXGHQW�EHORQJV��RU�PHVVDJHV�VHQW�WR�LQGLYLGXDO�VWXGHQWV���6XUSULVLQJO\��VWXGHQWV�ZKR�UHSRUWHG�XVLQJ�%ODFNERDUG�IRU�HPDLO�FRPPXQLFDWLRQV�ZLWKLQ�D�ZRUNLQJ�JURXS�UDWHG�WKH�YDOXH�RI�WKH�IHDWXUH�VLJQLILFDQWO\�ORZHU�WKDQ�PDLO�WR�WKH�HQWLUH�FODVV�RU�PDLO�WR�LQGLYLGXDOV���7KLV�VXJJHVWV�DJDLQ�WKDW�ZH�QHHG�WR�KHOS�RXU�VWXGHQWV�GHYHORS�RQOLQH�FROODERUDWLRQ�VNLOOV��
7KH�PDLO�LQWHUIDFH�LQ�%ODFNERDUG�LV�QRW�IXOO�IHDWXUHG���6WXGHQWV�FDQQRW�UHDG�WKHLU�PDLO�RQ�WKH�V\VWHP��LW�RQO\�DOORZV�IRU�PHVVDJHV�WR�EH�VHQW���,W�GRHV�QRW�NHHS�FRSLHV�RI�PDLO�HLWKHU��VR�VWXGHQWV�XVLQJ�LW�WR�VHQG�PHVVDJHV�GR�QRW�KDYH�D�UHFRUG�WKDW�WKH\�VHQW�D�PHVVDJH�VKRXOG�WKHUH�EH�D�GLVSXWH�RYHU�DWWHPSWHG�GHOLYHU\���6R�ZKLOH�WKHUH�DUH�FOHDUO\�DGYDQWDJHV�WR�XVLQJ�D�FOLHQW�VLGH�HPDLO�SURJUDP�RU�D�IXOO�IHDWXUHG�ZHE�PDLO�VHUYLFH��VWXGHQWV�UHSRUWHG�XVH�RI�WKH�V\VWHP�IRU�WKH�VHQGLQJ�RI�LQGLYLGXDO�HPDLOV�WR�EH�PRUH�YDOXDEOH�WKDQ�WKH�ZRUNJURXS�IHDWXUHV�WKDW�FDQQRW�EH�IRXQG�DQ\ZKHUH�HOVH���2QH�H[SODQDWLRQ�LV�WKDW�%ODFNERDUG�VHUYHV�DV�D�XVHIXO�GLUHFWRU\�VHUYLFH���%DFNERDUG�DOORZV�VWXGHQWV�WR�VHW�WKHLU�SUHIHUUHG�HPDLO�DGGUHVV�DW�ZKLFK�WR�UHFHLYH�PDLO��DQG�DSSUR[LPDWHO\�WZR�WKLUGV�RI�VWXGHQWV�XVH�SHUVRQDO�PDLO�DFFRXQWV�QRW�SURYLGHG�E\�WKH�8QLYHUVLW\���$V�D�GLUHFWRU\�VHUYLFH�LW�LV�D�XVHIXO�ZD\�RI�ILQGLQJ�WKH�DGGUHVV�RI�DQRWKHU�VWXGHQW���,QIRUPDWLRQ�6HUYLFHV�VKRXOG�FRQVLGHU�WKLV�LQ�ORRNLQJ�WR�H[SDQG�ZHE�EDVHG�HPDLO�VHUYLFHV�DQG�H[SDQG�GLUHFWRU\�VHUYLFHV��
$GGLWLRQDO�HYLGHQFH�RI�SUREOHPV�XQGHUVWDQGLQJ�KRZ�WR�HIIHFWLYHO\�FROODERUDWH�LV�VXJJHVWHG�E\�WKH�SRRU�UDWLQJV�JLYHQ�WR�WKH�JURXS�WRROV���%ODFNERDUG·V�JURXS�IXQFWLRQV�DOORZ�WKH�LQVWUXFWRU�WR�GHVLJQDWH�VWXGHQWV�DV�SDUW�RI�D�ZRUN�JURXS��JLYLQJ�WKH�JURXS�D�SULYDWH�GLVFXVVLRQ�ERDUG��PDLO�IXQFWLRQV��YLUWXDO�FODVVURRP��DQG�DQ�DUHD�WKDW�SURYLGHV�IRU�WKH�EURZVHU�EDVHG�H[FKDQJH�RI�ILOHV���7KLV�ZDV�RQO\�XVHG�E\�D�VPDOO�QXPEHU�RI�VWXGHQWV��EXW�IDFXOW\�UHSRUW�WKDW�WKH\�DUH�LQFUHDVLQJO\�PRUH�DSW�WR�XVH�WKHVH�IXQFWLRQV�WR�SURPRWH�FROODERUDWLYH�JURXS�EDVHG�SURMHFWV���,W�LV�LQWHUHVWLQJ�WR�QRWH�WKDW�WKH�VDPH�IXQFWLRQV�WKDW�DUH�SDUW�RI�WKH�JURXS�WRROER[�UHFHLYHG�JHQHUDOO\�JRRG�VFRUHV�ZKHQ�UDWHG�LQGHSHQGHQWO\�E\�WKH�VWXGHQWV���7KLV�VXJJHVWV�WKDW�WKH�VWXGHQWV�ODFN�D�FOHDU�XQGHUVWDQGLQJ�RI�KRZ�WR�HIILFLHQWO\�XVH�JURXSZDUH�WRROV�WR�SURPRWH�HIILFLHQW�FROODERUDWLRQ���7KLV�LQWHUSUHWDWLRQ�LV�FRQVLVWHQW�ZLWK�RWKHU�UHVHDUFK�WKDW�KDV�LQGLFDWHG�D�QHHG�WR�DVVLVW�VWXGHQWV�LQ�WUDQVLWLRQLQJ�IURP�IDFH�WR�IDFH�FROODERUDWLRQ�LQWR�

7DEOH�����8VH�RI�HPDLO�WRROV��

� (PDLO�(QWLUH�&ODVV (PDLO�:RUN�*URXS (PDLO�,QGLYLGXDOV

1 �� �� ��

0HDQ ���� ���� ����

� *URXS�8VH *URXS�:HE�3DJH

1 �� ��

0HDQ ���� ����

7DEOH�����8VH�RI�JURXS�WRROV��



.RODU������

%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

WHFKQRORJ\�PHGLDWHG�UHODWLRQVKLSV�ZLWK�WKHLU�SHHUV���,W�DOVR�DVVLVWV�LQ�RXU�XQGHUVWDQGLQJ�RI�WKH�ILQGLQJV�DERXW�VWXGHQW�XVH�RI�HPDLO�DQG�GLVFXVVLRQ�ERDUG�IXQFWLRQV�UHSRUWHG�HOVHZKHUH�LQ�WKLV�UHSRUW��
$QRWKHU�SRRUO\�UDWHG�IHDWXUH�RI�WKH�V\VWHP�ZDV�WKH�9LUWXDO�&ODVVURRP���,W�LV�DSSDUHQW�WKDW�RQO\�D�VPDOO�QXPEHU�RI�VWXGHQWV�DWWHPSWHG�WR�XVH�WKH�WRRO��DQG�RQO\�RQH�IDXOW\�PHPEHU�UHSRUWHG�XVLQJ�LW�DV�D�QRQ�LQWHJUDO�FRXUVH�FRPSRQHQW���,Q�IDFXOW\�WUDLQLQJ�VHVVLRQV��DV�ZHOO�DV�LQ�WKH�IDFXOW\�IRFXV�JURXS��WKHUH�LV�QRQHWKHOHVV�FRQVLGHUDEOH�LQWHUHVW�LQ�WKH�SRVVLELOLW\�RI�XVLQJ�WKLV�UHDO�WLPH�HOHPHQW�DV�SDUW�RI�LQVWUXFWLRQ���7KH�ORZ�UDWLQJV�IURP�WKH�VWXGHQWV�PD\�UHIOHFW�RXU�H[SHULHQFHV�LQ�H[SHULPHQWLQJ�ZLWK�WKH�WRRO�GXULQJ�WUDLQLQJ�²�WKDW�LW�LV�PRUH�GLIILFXOW�WR�OHDUQ�WKH�FRQWUROV�IRU�UHDO�WLPH�FKDW��DQG�WKDW�LW�LV�DOVR�PRUH�VXVFHSWLEOH�WR�WHFKQLFDO�SUREOHPV�EHFDXVH�LW�LV�D�-DYD�DSSOHW�DQG��WKHUHIRUH��GHSHQGDQW�RQ�WKH�XVHU·V�FRPSXWHU�IRU�SURSHU�RSHUDWLRQ���,W�LV�DOVR�SRVVLEOH�WKDW�VWXGHQW�GLG�QRW�OLNH�WKH�SRVVLEOH�WLPH�FRQVWUDLQWV�LQYROYHG�LQ�XVLQJ�WKLV�WRRO���7KLV�LV�WKH�RQO\�IHDWXUH�RI�%ODFNERDUG�WKDW�UHTXLUHV�SDUWLFLSDQWV�WR�EH�RQOLQH�DW�D�VSHFLILHG�WLPH�LQ�RUGHU�WR�SDUWLFLSDWH��

� 9&�2IILFH�+RXU 9&�&ODVV�0HHWLQJ 9&�*URXS�0HHWLQJ

1 �� �� ��

0HDQ ���� ���� ����

7DEOH�����8VH�RI�9LUWXDO�&ODVVURRP��



.RODU������

%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

�� $GGLWLRQDO�8VHU�)HHGEDFN�
,Q�DGGLWLRQ�WR�WKH�QXPHULF�GDWD�FROOHFWHG��VWXGHQWV�DQG�IDFXOW\�ZHUH�JLYHQ�RSSRUWXQLWLHV�WR�SURYLGH�IUHH�UHVSRQVH�IHHGEDFN�LQ�WKH�ILQDO�VHFWLRQ�RI�WKHLU�TXHVWLRQQDLUHV���3DUWLFLSDWLQJ�IDFXOW\�GLG�QRW�SURYLGH�DQ\�DGGLWLRQDO�LQIRUPDWLRQ���:H�UHFHLYHG�ZULWWHQ�UHVSRQVHV�IURP�����VWXGHQWV���'XULQJ�WKH�8QLYHUVLW\·V�ZLQWHU�EUHDN�ZH�DOVR�FRQGXFWHG�D�IDFXOW\�IRFXV�JURXS�WR�GLVFXVV�H[SHFWDWLRQV��H[SHULHQFHV��DQG�LGHDV�DERXW�IXWXUH�XVH��
���� )DFXOW\�)RFXV�*URXS�
'XULQJ�ZLQWHU�EUHDN�WKUHH�IDFXOW\�PHPEHUV�ZKR�WDXJKW�ZLWK�%ODFNERDUG�LQ�WKH�)DOO�WHUP�SDUWLFLSDWHG�LQ�D�IRFXV�JURXS���7KH�FRPPHQWV�DQG�H[SHULHQFHV�UHODWHG�E\�WKH�IDFXOW\�PHPEHUV�KDYH�FRQWULEXWHG�WR�DOO�DUHDV�RI�WKLV�UHSRUW�DQG�ZHUH�KHOSIXO�LQ�LQWHUSUHWLQJ�VWXGHQW�GDWD��SDUWLFXODUO\�ZLWK�UHVSHFW�WR�FROODERUDWLYH�ZRUN��
���� 6WXGHQW�&RPPHQWV�
7KH�VWXGHQW�VXUYH\�LQVWUXPHQW�LQFOXGHG�RSSRUWXQLWLHV�WR�HQWHU�RSHQ�HQGHG�TXHVWLRQV�DERXW�WKH�VWXGHQWV·�%ODFNERDUG�H[SHULHQFHV������RI�WKH�UHVSRQGHQWV�ZURWH�UHVSRQVHV�WR�WKHVH�SURPSWV���6WXGHQW�UHVSRQVHV�IHOO�LQWR�VHYHQ�EURDG�FDWHJRULHV��
3RVLWLYH�&RPPHQWV�
7KH�PRVW�IUHTXHQW�W\SHV�RI�UHVSRQVHV�ZHUH�JHQHUDO�SRVLWLYH�FRPPHQWV�DERXW�XVLQJ�WKH�%ODFNERDUG�V\VWHP�LQ�FODVV���&RPPHQWV�RI�WKLV�W\SH�LQFOXGH�VWXGHQWV�OLNLQJ�%ODFNERDUG��ORYLQJ�%ODFNERDUG��FODLPV�WKDW�LW�ZDV�HDV\�WR�XVH��DQG�FRPPHQWV�WKDW�WKH\�IRXQG�LW�WR�EH�D�XVHIXO�OHDUQLQJ�WRRO���$SSUR[LPDWHO\�����RI�UHVSRQGHQWV�PDGH�JHQHUDO�SRVLWLYH�FRPPHQWV��
7LPH�'HPDQGV�
7KH�VHFRQG�PRVW�IUHTXHQW�FRPPHQW�������ZDV�UHODWHG�WR�WKH�WLPH�GHPDQGV�RI�XVLQJ�%ODFNERDUG�LQ�D�FRXUVH���6WXGHQWV�VSHFLILFDOO\�PHQWLRQHG�KDYLQJ�WR�GR�WDVNV�RQOLQH�WKDW�ZRXOG�KDYH�EHHQ�PRUH�HDVLO\�GRQH�LQ�FODVV���,Q�PDQ\�LQVWDQFHV�WKH\�KDG�WR�JR�RQOLQH�WR�JHW�DVVLJQPHQWV�DQG�LQGLFDWHG�D�SUHIHUHQFH�WR�UHFHLYH�WKH�DVVLJQPHQW�LQ�FODVV���5HODWHG�FRPPHQWV�FDPH�IURP�VWXGHQWV�ZKR�ZHUH�VXUSULVHG�E\�WKH�DPRXQW�RI�WLPH�WKDW�WKH�RQOLQH�DVVLJQPHQWV�WRRN��LQGLFDWLQJ�WKDW�WKH�LQVWUXFWRU�VKRXOG�WDNH�WKLV�LQWR�FRQVLGHUDWLRQ�LQ�WKH�IXWXUH���7KH�JHQHUDO�WRQH�RI�WKHVH�FRPPHQWV�LQGLFDWHG�WKDW�WKH�VWXGHQWV�GLG�QRW�DSSUHFLDWH�GRLQJ�RQOLQH�ZRUN�WKDW�GLG�QRW�KDYH�D�FOHDU�DGYDQWDJH�RYHU�WUDGLWLRQDO�PHWKRGV�RI�GHOLYHU\��
&RPPXQLFDWLRQ�
$SSUR[LPDWHO\�����RI�WKH�UHVSRQGHQWV�PHQWLRQHG��ERWK�SRVLWLYHO\�DQG�QHJDWLYHO\��WKH�FRPPXQLFDWLRQ�FDSDELOLWLHV�RI�WKH�V\VWHP���6RPH�VWXGHQWV�YRLFHG�D�JHQHUDO�IHDU�WKDW�$XURUD�8QLYHUVLW\�ZRXOG�XVH�%ODFNERDUG�WR�DXWRPDWH�LQVWUXFWLRQ�OHDGLQJ�WR�OHVV�SHUVRQDO�LQWHUDFWLRQ��DQ�HTXDO�QXPEHU�LQGLFDWHG�WKH�GHYHORSPHQW�RI�D�EHWWHU�VWXGHQW�IDFXOW\�UHODWLRQVKLS�EHFDXVH�RI�WKH�DGGLWLRQDO�FRPPXQLFDWLRQ�RSSRUWXQLWLHV��



.RODU������

%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

1HJDWLYH�&RPPHQWV�
$SSUR[LPDWHO\����RI�UHVSRQGHQWV�PDGH�JHQHUDO�QHJDWLYH�FRPPHQWV�DERXW�XVLQJ�%ODFNERDUG���7KH�PRVW�FRPPRQ�FRPPHQW�ZDV�WKDW�WKH�V\VWHP�ZDV�FRQIXVLQJ�WR�XVH���6RPH�VWXGHQWV�VLPSO\�QRWHG�WKDW�WKDW�WKH\�GLG�QRW�OLNH��RU�HYHQ�KDWHG��WKH�V\VWHP��
7KH�'LJLWDO�'URS�%R[�
7KH�RQO\�VSHFLILF�IHDWXUH�RI�%ODFNERDUG�WKDW�JHQHUDWHG�VWXGHQW�FRPPHQWV�ZDV�WKH�'LJLWDO�'URS�%R[�XVHG�IRU�WKH�HOHFWURQLF�VXEPLVVLRQ�RI�ZRUN���7KH�'LJLWDO�'URS�%R[�HQDEOHV�VWXGHQWV�WR�XSORDG�ILOHV��ZRUG�SURFHVVRU�GRFXPHQWV��VSUHDGVKHHWV��	F���WR�WKH�VHUYHU�XVLQJ�WKHLU�ZHE�EURZVHU���6WXGHQWV�WKHQ�VXEPLW�WKH�ILOHV�WR�WKH�LQVWUXFWRU·V�GURS�ER[�IRU�XVH�RU�UHYLHZ���6RPH�VWXGHQWV��������IRXQG�WKLV�IHDWXUH�FRQIXVLQJ��DQG�GLG�QRW�IHHO�WKDW�WKHLU�ZRUN�ZDV�UHOLDEO\�VXEPLWWHG�WR�WKH�LQVWUXFWRU���,QYHVWLJDWLRQ�RI�WKLV�SUREOHP�IRXQG�WKDW�WKH�%ODFNERDUG�XVHU�LQWHUIDFH�HQFRXUDJHG�VWXGHQWV�WR�XSORDG�ILOHV�ZLWKRXW�DFWXDOO\�VXEPLWWLQJ�WKHP�WR�WKH�LQVWUXFWRU���,QVWUXFWRUV�KDYH�EHHQ�QRWLILHG�DERXW�WKLV�SUREOHP��DQG�KDYH�EHHQ�HQFRXUDJHG�WR�OHW�WKHLU�VWXGHQWV�NQRZ�DERXW�WKH�FRQIXVLQJ�LQWHUIDFH��
,QVWUXFWRU�$ELOLWLHV�
$�IHZ�VWXGHQWV��������FRPPHQWHG�WKDW�WKH\�IHOW�WKHLU�LQVWUXFWRUV�QHHGHG�PRUH�WUDLQLQJ���,W�DSSHDUV�WKDW�LQ�D�FRXSOH�RI�FODVVHV�VWXGHQWV�ZHUH�EHLQJ�DVNHG�WR�SHUIRUP�WDVNV�WKDW�WKH�LQVWUXFWRUV�WKHPVHOYHV�GLG�QRW�NQRZ�KRZ�WR�GR��ZKLFK�UHVXOWHG�LQ�VWXGHQWV�EHFRPLQJ�FRQIXVHG�DQG�IUXVWUDWHG�WU\LQJ�WR�SHUIRUP�WKH�DVVLJQHG�DFWLYLWLHV���:H�KDYH�PDGH�HIIRUWV�WR�UHPLQG�IDFXOW\�WKDW�WKH\�QHHG�WR�EH�IDPLOLDU�ZLWK�DOO�RI�WKH�%ODFNERDUG�IHDWXUHV�WKDW�WKH\�DVVLJQ�WR�WKH�VWXGHQWV��DQG�KDYH�RIIHUHG�WR�DVVLVW�DQ\�IDFXOW\�PHPEHUV�ZKR�KDYH�TXHVWLRQV�DERXW�XVLQJ�VSHFLILF�%ODFNERDUG�FRPSRQHQWV��
���� 7HFKQLFDO�&RPPHQWV�IURP�6WXGHQWV�
7KLUW\�VL[�VWXGHQWV�������UHSRUWHG�WHFKQLFDO�GLIILFXOWLHV�XVLQJ�WKH�%ODFNERDUG�V\VWHP���5HVSRQGHQWV�ZHUH�JLYHQ�WKH�RSSRUWXQLW\�WR�GHVFULEH�WHFKQLFDO�SUREOHPV�WKDW�WKH\�HQFRXQWHUHG�DQG�WKH\�QRWHG����VSHFLILF�SUREOHPV�XVLQJ�WKH�V\VWHP��
'XULQJ�WKH�WHUP�WKH�PDMRULW\�RI�WKH�WHFKQLFDO�VXSSRUW�FDOOV�UHFHLYHG�E\�,6�VWDII�ZHUH�UHODWHG�WR�VWXGHQW�SDVVZRUGV���+HOSGHVN�DQG�ODE�VWDII�ZHUH�HIIHFWLYH�DW�GLUHFWLQJ�VWXGHQWV�ZLWK�SDVVZRUG�GLIILFXOWLHV�WR�WKH�SURSHU�VWDII�PHPEHUV��DQG�PRVW�LVVXHV�ZHUH�UHVROYHG�LQ�D�VKRUW�DPRXQW�RI�WLPH���6RPH�VWXGHQWV�UHSRUWHG�SUREOHPV�ZLWK�WKHLU�DFFRXQWV�QRW�EHLQJ�FUHDWHG�RQ�WKH�V\VWHP�DW�WKH�EHJLQQLQJ�RI�WKH�WHUP���6WXGHQWV�ZKR�HQUROOHG�LQ�)DOO�FRXUVHV�LQ�WKH�ZHHN�SULRU�WR�WKH�EHJLQQLQJ�RI�WKH�WHUP��DQG�ZKR�KDG�QRW�EHHQ�HQUROOHG�DW�WKH�8QLYHUVLW\�LQ�HLWKHU�RI�WKH�WZR�SUHYLRXV�WHUPV��ZHUH�QRW�DXWRPDWLFDOO\�HQWHUHG�LQWR�WKH�V\VWHP���$FFRXQWV�ZHUH�FUHDWHG�IRU�WKHVH�VWXGHQWV�ZKHQ�WKH\�RU�WKHLU�LQVWUXFWRUV�QRWLILHG�WKH�

3UREOHP� 5HVSRQVHV�

6\VWHP�'RZQ�RU�,QDFFHVVLEOH� ���

$FFRXQW���3DVVZRUG� ��

6HUYHU�6SHHG� ��

1HWZRUN�$FFHVV��+RPH�2IILFH�� ��

6HVVLRQ�7LPHRXW� ��

$8�'LDOXS�6HUYHU� ��

0RUH�7UDLQLQJ�1HHGHG� ��

7DEOH�����6WXGHQW�7HFKQLFDO�3UREOHPV�



.RODU������

%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

GHSDUWPHQW���,QVWUXFWRUV�DUH�QRZ�HQFRXUDJHG�WR�ORRN�FDUHIXOO\�DW�WKHLU�FODVV�URVWHUV�DW�WKH�EHJLQQLQJ�RI�WKH�WHUP�WR�PDNH�VXUH�WKDW�DOO�RI�WKH�VWXGHQWV�DUH�SURSHUO\�HQUROOHG�LQ�WKHLU�%ODFNERDUG�FRXUVH��
7ZR�RI�WKH�SUREOHPV�LGHQWLILHG�E\�VWXGHQWV�GHDOW�ZLWK�WHFKQLFDO�GLIILFXOWLHV�UHODWHG�WR�DFFHVV�IURP�KRPH���)LYH�VWXGHQWV�UHSRUWHG�QHWZRUN�DFFHVV�SUREOHPV��VSHFLILFDOO\�PHQWLRQLQJ�SUREOHPV�FRQQHFWLQJ�IURP�KRPH���:KLOH�WKHVH�W\SHV�RI�SUREOHPV�DUH�EH\RQG�WKH�DELOLW\�RI�,6�WR�SURYLGH�WHFKQLFDO�VXSSRUW��WKHUH�ZHUH�DQ�DGGLWLRQDO�WKUHH�VWXGHQWV�ZKR�PHQWLRQHG�NQRZQ�DFFHVV�SUREOHPV�VSHFLILF�WR�WKH�$8�GLDOXS�VHUYHU��RQH�PHQWLRQHG�EXV\�VLJQDOV��ZKLOH�WKH�RWKHU�WZR�PHQWLRQHG�GURSSHG�FRQQHFWLRQV��
6HYHUDO�VWXGHQWV�PHQWLRQHG�WKH�VSHHG�RI�WKH�VHUYHU���:KLOH�WKLV�PD\�EH�D�SUREOHP�WKDW�LV�FRQIODWHG�ZLWK�WKH�VSHHG�RI�VWXGHQW�GLDOXS�FRQQHFWLYLW\��LW�GLG�DSSHDU�WKDW�WKH�VHUYHU�ZDV�XVLQJ�PHPRU\�LQ�D�PDQQHU�WKDW�PD\�KDYH�DIIHFWHG�SHUIRUPDQFH�GXULQJ�SHULRGV�RI�KHDY\�XVH���&KDQJHV�ZHUH�PDGH�WR�WKH�V\VWHP�GXULQJ�WKH�ILUVW�ZHHN�RI�WHUP�WR�UHPHG\�WKLV�SUREOHP���7KH�V\VWHP�RWKHUZLVH�RSHUDWHV�DW�a���RI�FDSDFLW\���3UREOHPV�RI�UHSRUWHG�VORZQHVV�DUH�PRUH�OLNHO\�UHODWHG�WR�LQWHUPLWWHQW�QHWZRUN�HYHQWV�RU�WKH�FRQGLWLRQ�RI�WKH�XVHU·V�FRQQHFWLRQ�IURP�DQ�RII�FDPSXV�ORFDWLRQ��
6RPH�VWXGHQWV�UHODWHG��ERWK�WKURXJK�WKH�VXUYH\�DQG�WR�VXSSRUW�VWDII��WKH�IUXVWUDWLRQ�WKDW�WKH\�H[SHULHQFHG�ZKHQ�WKHLU�VHVVLRQV�ZRXOG�´WLPHRXW�µ��:KHQ�D�XVHU�LV�LGOH�IRU�DQ�H[WHQGHG�SHULRG�RI�WLPH�%ODFNERDUG�DVVXPHV�WKDW�WKH\�KDYH�OHIW�WKH�PDFKLQH�DQG��IRU�VHFXULW\�SXUSRVHV��UHTXLUHV�WKDW�WKH\�ORJ�EDFN�LQ���7KLV�FDQ�EH�SUREOHPDWLF�LQ�LQVWDQFHV�ZKHUH�WKH�VWXGHQW�KDV�EHHQ�UHDGLQJ�DQG�FRPSRVLQJ�D�OHQJWK\�PHVVDJH�RQO\�WR�ILQG�WKDW�ZKHQ�WKH\�WU\�WR�VXEPLW�LW�WR�WKH�V\VWHP�WKH\�DUH�DVNHG�WR�UH�DXWKHQWLFDWH�DQG�WKHLU�ZRUN�LV�ORVW���6WXGHQWV�ZKR�DUH�JRLQJ�WR�EH�FRPSRVLQJ�DVVLJQPHQWV�LQ�WKH�V\VWHP�VKRXOG�EH�ZDUQHG�DERXW�WKH�VHVVLRQ�WLPHRXW�OLPLW��RU�VKRXOG�EH�HQFRXUDJHG�WR�FRPSRVH�OHQJWK\�UHSOLHV�LQ�D�ZRUG�SURFHVVRU�WKDW�PD\�EH�FRSLHG�DQG�SDVWHG�LQWR�WKH�EURZVHU�IRU�SRVWLQJ��
$W�WKLV�WLPH�ZH�DUH�XQDEOH�WR�H[SODLQ�WKH�PHDQLQJ�RI�WKH�IRXUWHHQ�UHSRUWV�RI�WKH�V\VWHP�EHLQJ�GRZQ���7KURXJKRXW�WKH�)DOO�WHUP�WKH�%ODFNERDUG�V\VWHP�UXQQLQJ�RQ�WKH�OX[�VHUYHU�ZDV�RQOLQH��DYDLODEOH��DQG�IXQFWLRQLQJ�SURSHUO\���7KH�V\VWHP�ZDV�WDNHQ�GRZQ�RQFH�IRU�DQ�DQQRXQFHG�VHUYLFH�DIWHU�������30�IRU�OHVV�WKDQ�RQH�KRXU�LQ�RUGHU�WR�DSSO\�VRIWZDUH�SDWFKHV���'XULQJ�WKH�)DOO�WHUP�WKH�8QLYHUVLW\�GLG�H[SHULHQFH�LQWHUPLWWHQW�QHWZRUN�RXWDJHV���,W�LV�SRVVLEOH�WKDW�WKHVH�QHWZRUN�RXWDJHV��FRPELQHG�ZLWK�GLIILFXOWLHV�DWWULEXWDEOH�WR�WKH�VWXGHQWV·�KRPH�FRPSXWHUV��PD\�KDYH�JLYHQ�VWXGHQWV�WKH�LPSUHVVLRQ�WKDW�WKH�VHUYHU�ZDV�KDYLQJ�GLIILFXOWLHV��



.RODU������

%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

�� 3DWKV�)RU�)XWXUH�%ODFNERDUG�8VH�
7KH�LQIRUPDWLRQ�FRQWULEXWHG�E\�RXU�VWXGHQWV�DQG�IDFXOW\�ZDV�RI�KLJK�TXDOLW\�DQG�KDV�LQIRUPHG�FXUUHQW�DQG�IXWXUH�XVHV�RI�WKH�V\VWHP��
���� 6XSSRUWLQJ�6WXGHQWV�

• %HFDXVH�D�ODUJH�QXPEHU�RI�VWXGHQWV�UHO\�RQ�WKH�ODEV�WR�GR�WKHLU�RQOLQH�ZRUN��ZH�VKRXOG�FRQVLGHU�SURYLGLQJ�%ODFNERDUG�WUDLQLQJ�IRU�DOO�ODE�DVVLVWDQWV���/DE�DVVLVWDQWV�VXFFHVVIXOO\�SURYLGHG�D�EDVLF�OHYHO�RI�VXSSRUW�ZKHQ�SURYLGHG�ZLWK�WURXEOHVKRRWLQJ�JXLGHOLQHV�IRU�VWXGHQWV�KDYLQJ�GLIILFXOW\�ORJJLQJ�LQ��WKH\�FRXOG�SURYH�WR�EH�D�YDOXDEOH�UHVRXUFH�IRU�SURYLGLQJ�DVVLVWDQFH�ZLWK�RWKHU�IXQFWLRQV��VXFK�DV�WKH�'LJLWDO�'URS�%R[��DV�ZHOO���7KLV�ZRXOG�EH�HVSHFLDOO\�LPSRUWDQW�GXULQJ�HYHQLQJ�KRXUV�RU�ODWH�LQ�WKH�WHUP�ZKHQ�VWXGHQWV�PD\�KDYH�WLPH�VHQVLWLYH�DVVLJQPHQWV�GXULQJ�KRXUV�WKDW�WKH�UHJXODU�,6�VWDII�LV�QRW�RQ�FDPSXV��
• 7KH�8QLYHUVLW\�QHHGV�WR�LQVXUH�WKH�SURYLVLRQ�RI�DFFHVV�WR�VWXGHQWV���:KLOH�WKH�QXPEHU�RI�FRXUVHV�XVLQJ�%ODFNERDUG�LQFUHDVHV��WKHUH�ZLOO�EH�D�QHHG�WR�H[SDQG�WKH�VWXGHQWV·�XQGHUVWDQGLQJ�RI�KRPH�DFFHVV�RSWLRQV�WR�UHOLHYH�SUHVVXUH�RQ�WKH�FDPSXV�ODEV���:H�VKRXOG�DLP�WR�XWLOL]H�WKH�KLJK�OHYHO�RI�KRPH�FRPSXWHU�DFFHVV�WKDW�RXU�VWXGHQWV�UHSRUW�E\�HQFRXUDJLQJ�WKHP�WR�ZRUN�RQOLQH�YLD�WKH�8QLYHUVLW\�GLDOXS�VHUYLFHV�RU�WKURXJK�WKHLU�RZQ�,63��

���� )DFXOW\�7UDLQLQJ�DQG�6XSSRUW�
• ,W�LV�LPSRUWDQW�WR�QRWH�WKDW�WLPH�FRPPLWPHQW�UHSRUWHG�IRU�DGGLWLRQDO�ZHHNO\�SUHSDUDWLRQ�LV�E\�FRXUVH���:H�QRZ�VHH�LQVWUXFWRUV�XVLQJ�%ODFNERDUG�ZLWK�PXOWLSOH�FRXUVHV��VR�WKHLU�WLPH�FRPPLWPHQW�IRU�DGPLQLVWUDWLYH�ZRUN�UHODWHG�WR�RQOLQH�LQVWUXFWLRQ�LV�LQFUHDVLQJ�DULWKPHWLFDOO\��
• ,QIRUPDWLRQ�6HUYLFHV�VKRXOG�SURYLGH�DGGLWLRQDO�LQWURGXFWRU\�WUDLQLQJ�VHVVLRQV�IRU�IDFXOW\�ZKR�KDYH�QRW�\HW�XVHG�WKH�V\VWHP�EXW�ZKR�ZLVK�WR�OHDUQ��
• ,QIRUPDWLRQ�6HUYLFHV�VKRXOG�RIIHU�D�RQH�KRXU�´UHIUHVKHUµ�FRXUVH�IRU�IDFXOW\�ZKR�DUH�FXUUHQWO\�XVLQJ�WKH�V\VWHP�WR�GLVFXVV�LVVXHV�WKDW�DURVH�GXULQJ�WKLV�VWXG\�DQG�WR�DGGUHVV�WKHLU�VSHFLILF�WUDLQLQJ�QHHGV��
• ,QIRUPDWLRQ�6HUYLFHV�VKRXOG�RIIHU�D�RQH�KRXU�ZRUNVKRS�RQ�´HIIHFWLYH�SUDFWLFHVµ�IRU�IDFXOW\�ZKR�DUH�FXUUHQWO\�XVLQJ�WKH�V\VWHP�DQG�SURYLGH�ZULWWHQ�RU�RQOLQH�VXSSRUW�PDWHULDOV���7KLV�ZDV�VXFFHVVIXOO\�SLORWHG�LQ�WKH�ZLQWHU�WHUP�ZLWK�D�VPDOO�QXPEHU�RI�IDFXOW\�DQG�FRXOG�EH�HDVLO\�H[SDQGHG�WKURXJK�DQ�RSHQ�ZRUNVKRS�RU�ZRUNVKRSV�SODQQHG�IRU�XVHUV�LQ�LQGLYLGXDO�GHSDUWPHQWV��
• 6XJJHVWLRQV�VKRXOG�EH�SURYLGHG�IRU�IDFXOW\�RQ�WKH�HIIHFWLYH�XVH�RI�WKH�GLVFXVVLRQ�IHDWXUHV�RI�%ODFNERDUG��SDUWLFXODUO\�ZLWK�UHVSHFW�WR�WHDFKLQJ�DW�WKH�JUDGXDWH�OHYHO���5HVHDUFK�VXJJHVWV�WKDW�DFWLYLWLHV�XVLQJ�RQOLQH�GLVFXVVLRQ�ERDUGV�VKRXOG�EH�FOHDUO\�PRGHOHG�E\�LQVWUXFWRU�SDUWLFLSDWLRQ�LQ�HDUO\�XVH�WR�SURYLGH�D�IUDPHZRUN�DQG�H[DPSOHV�IRU�VWXGHQW�SDUWLFLSDWLRQ��
• )DFXOW\�QHHG�WR�EH�DZDUH�WKDW�VWXGHQWV�PD\�QRW�NQRZ�KRZ�WR�HIIHFWLYHO\�FROODERUDWH�XVLQJ�RQOLQH�WRROV��HYHQ�WKRXJK�WKH\�PD\�EH�HIIHFWLYH�DW�JURXS�ZRUN�XVLQJ�IDFH�WR�IDFH�PHWKRGV���)DFXOW\�VKRXOG�PRQLWRU�JURXS�SURJUHVV�



.RODU������

%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

LQYROYLQJ�RQOLQH�FROODERUDWLRQ��DQG�VKRXOG�SURYLGH�DGGLWLRQDO�JXLGDQFH�XQWLO�VWXGHQWV�VHHP�FRPIRUWDEOH�DQG�SURILFLHQW�LQWHUDFWLQJ�LQ�WKLV�QHZ�HQYLURQPHQW��
���� ,QVWUXFWLRQDO�DQG�7HFKQLFDO�,VVXHV�

• )DFXOW\�VKRXOG�EH�DZDUH�RI�VWXGHQW�DQ[LHWLHV�DERXW�WKH�´DXWRPDWLRQµ�DQG�GHSHUVRQDOL]DWLRQ�RI�OHDUQLQJ��WKH\�VKRXOG�XVH�WKH�FRPPXQLFDWLRQV�IDFLOLWLHV�RI�WKH�V\VWHP�WR�LQFUHDVH�VWXGHQW�LQVWUXFWRU�FRQWDFW�DV�ZHOO�DV�FRPPXQLFDWLRQ�DPRQJ�WKH�VWXGHQWV�WKHPVHOYHV��
• )DFXOW\�VKRXOG�HQFRXUDJH�VWXGHQW�IHHGEDFN�DQG�TXLFNO\�ZRUN�ZLWK�,QIRUPDWLRQ�6HUYLFHV�WR�SURYLGH�DSSURSULDWH�VWXGHQW�RU�IDFXOW\�WUDLQLQJ�IRU�HPHUJHQW�SUREOHPV��
• ,QIRUPDWLRQ�6HUYLFHV�VKRXOG�VWD\�LQ�FRQWDFW�ZLWK�IDFXOW\�UHJDUGLQJ�QRYHO�DSSOLFDWLRQV�RI�WKH�V\VWHP���:H�VKRXOG�DOVR�PDNH�VXUH�WKDW�IDFXOW\�NQRZ�RI�QRQ�%ODFNERDUG�RSWLRQV�WKDW�PD\�EH�PRUH�DSSURSULDWH�IRU�WKHLU�LQVWUXFWLRQDO�JRDOV��
• ,QIRUPDWLRQ�6HUYLFHV�VKRXOG�FRQWLQXH�ZRUNLQJ�ZLWK�GHSDUWPHQWDO�WHFKQRORJ\�FRPPLWWHHV�RQ�LGHQWLI\LQJ�DSSURSULDWH�XVHV�RI�%ODFNERDUG�LQ�FRXUVHV�RU�DW�WKH�SURJUDP�OHYHO��
• ,QVWUXFWRUV�QHHG�WR�WKLQN�FDUHIXOO\�DERXW�XVLQJ�WKH�9LUWXDO�&ODVVURRP�IHDWXUHV���:KLOH�LW�FDQ�VHUYH�DV�D�SRZHUIXO�V\QFKURQRXV�WHDFKLQJ�DQG�FROODERUDWLRQ�WRRO��LW�UHTXLUHV�PRUH�WUDLQLQJ�WKDQ�RWKHU�HOHPHQWV�RI�WKH�V\VWHP���%HFDXVH�LW�LV�D�-DYD�DSSOLFDWLRQ�LW�LV�PRUH�VXVFHSWLEOH�WR�SUREOHPV�ZLWK�WKH�FOLHQW�FRPSXWHUV���,QVWUXFWRUV�VKRXOG�FRQVLGHU�XVLQJ�LW�DV�DQ�RSWLRQDO�DFWLYLW\�VR�WKDW�WKH\�KDYH�ILUVWKDQG�H[SHULHQFH�XVLQJ�WKH�WRRO�EHIRUH�SODQQLQJ�WR�XVH�LW�IRU�FULWLFDO�LQVWUXFWLRQDO�SXUSRVHV��
• ,QIRUPDWLRQ�6HUYLFHV�VKRXOG�PRQLWRU�V\VWHP�XVH�DQG�LQVXUH�WKDW�WKH�VHUYHU�LV�RSHUDWLQJ�HIILFLHQWO\�XQGHU�LQFUHDVHG�FRXUVH�ORDGV��



.RODU������

%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

5HIHUHQFHV�
$KHUQ��7�&���3HFN��.���/D\FRFN��0�����������7KH�(IIHFWV�RI�7HDFKHU�'LVFRXUVH�LQ�&RPSXWHU�0HGLDWHG�'LVFXVVLRQ��-RXUQDO�RI�(GXFDWLRQDO�&RPSXWLQJ�5HVHDUFK�����������������
%HFNHU��'���'Z\HU��0����������7KH�,PSDFW�RI�6WXGHQW�9HUEDO�9LVXDO�/HDUQLQJ�6W\OH�3UHIHUHQFH�RQ�,PSOHPHQWLQJ�*URXSZDUH�LQ�WKH�&ODVVURRP��-RXUQDO�RI�$V\QFKURQRXV�/HDUQLQJ�1HWZRUNV����������������$UWLFOH�REWDLQHG�LQ�3')�IRUPDW�IURP�KWWS���ZZZ�DOQ�RUJ�DOQZHE�MRXUQDO�MDOQ�KWP�RQ�-XO\����������
)XQDUR��*�0����������3HGDJRJLFDO�5ROHV�DQG�,PSOHPHQWDWLRQ�*XLGHOLQHV�IRU�2QOLQH�&RPPXQLFDWLRQV�7RROV��$V\QFKURQRXV�/HDUQLQJ�1HWZRUNV�0DJD]LQH���������3ULQWHG�IURP�KWWS���ZZZ�DOQ�RUJ�DOQZHE�PDJD]LQH�PDJDBY�BL��KWP�RQ�-XO\����������
*UDKDP��0���6FDUERURXJK��+���*RRGZLQ��&����������,PSOHPHQWLQJ�&RPSXWHUV�0HGLDWHG�&RPPXQLFDWLRQ�LQ�DQ�8QGHUJUDGXDWH�&RXUVH���$�3UDFWLFDO�([SHULHQFH��-RXUQDO�RI�$V\QFKURQRXV�/HDUQLQJ�1HWZRUNV����������������$UWLFOH�REWDLQHG�LQ�3')�IRUPDW�IURP�KWWS���ZZZ�DOQ�RUJ�DOQZHE�MRXUQDO�MDOQ�KWP�RQ�-XO\����������
+LOW]��6�5����������&ROODERUDWLYH�/HDUQLQJ�LQ�$V\QFKURQRXV�/HDUQLQJ�1HWZRUNV��%XLOGLQJ�/HDUQLQJ�&RPPXQLWLHV��(5,&�('���������3')�GRZQORDGHG�IURP�ZZZ�HGUV�FRP�RQ�-XO\�����������
3HGGOH��0���7URWW��&������������,9+6�'HPDQG�$VVHVVPHQW�DQG�*DS�$QDO\VLV����8QSXEOLVKHG�UHSRUW�IRU�,OOLQRLV�9LUWXDO�+LJK�6FKRRO����'HNDOE��,OOLQRLV��1RUWKHUQ�,OOLQRLV�8QLYHUVLW\�&HQWHU�IRU�*RYHUQPHQWDO�6WXGLHV��
:HQJHU��6�6���+ROORZD\��.�&���*DUVRQ��(�0�����������7KH�(IIHFWV�RI�,QWHUQHW�%DVHG�,QVWUXFWLRQ�RQ�6WXGHQW�/HDUQLQJ��-RXUQDO�RI�$V\QFKURQRXV�/HDUQLQJ�1HWZRUNV��������������������$UWLFOH�REWDLQHG�LQ�3')�IRUPDW�IURP�KWWS���ZZZ�DOQ�RUJ�DOQZHE�MRXUQDO�MDOQ�KWP�RQ�-XO\����������
8�6��'HSDUWPHQW�RI�&RPPHUFH������������)DOOLQJ�7KURXJK�7KH�1HW��7RZDUG�'LJLWDO�,QFOXVLRQ����'RZQORDGHG�IURP�KWWS���ZZZ�HVD�GRF�JRY�IWWQ���KWP��0DUFK���������:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�&RPPHUFH����



.RODU������

%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

$SSHQGL[�$��7KH�)DFXOW\�%E�6XUYH\�
��� 7UDLQLQJ�,VVXHV�

&RXUVH�,'�DQG�VHFWLRQ�� �
,�UHFHLYHG�%E�7UDLQLQJ�� LQ�D�ZRUNVKRS�

IURP�FG�URP�
8VH�RI�%E�VHUYLFHV�LQ�WKLV�FODVV�ZDV� UHTXLUHG�

QRW�UHTXLUHG��EXW�VWURQJO\�
SURPRWHG�
RSWLRQDO�

'LG�\RXU�VWXGHQWV�UHFHLYH�DQ\�RULHQWDWLRQ� IURP�LW�VWDII�
IURP�LQVWUXFWRU�
QRQH�

,I�,6�ZHUH�WR�RIIHU�DGGLWLRQDO�IDFXOW\�WUDLQLQJ��UDWH�KRZ�XVHIXO�\RX�
ZRXOG�ILQG�HDFK�RI�WKH�IROORZLQJ�IURP���WR���ZKHUH���LV�PRVW�XVHIXO�
DQG���LV�OHDVW�XVHIXO��

$GGLWLRQDO�EDVLF�RULHQWDWLRQ�
6WXGHQW�URVWHU�PDQDJHPHQW�
�DGG�GURS�VWXGHQWV��
2QOLQH�HYDOXDWLRQ��TXL]]HV�
DQG�WHVWV��
'HYHORSLQJ�RQOLQH�FRXUVHV�
IRU�HIIHFWLYH�LQVWUXFWLRQ�
8VLQJ�%E·V�FRPPXQLFDWLRQ�
WRROV�

��� 6WXGHQW�, VVXHV�
+RZ�PDQ\��SURYLGH�D�QXPEHU��RI�\RXU�VWXGHQWV�
UHSRUWHG�SUREOHPV�ILQGLQJ�D�FRQQHFWHG�
FRPSXWHU�WKDW�WKH\�FRXOG�XVH�WR�DFFHVV�%E"� �

+RZ�PDQ\��SURYLGH�D�QXPEHU��RI�\RXU�VWXGHQWV�
UHSRUWHG�WHFKQLFDO�SUREOHPV�DFFHVVLQJ�%E�
�RWKHU�WKDQ�SDVVZRUG�SUREOHPV�"� �

%DVHG�RQ�VWXGHQW�IHHGEDFN��SOHDVH�HVWLPDWH�WKH�SHUFHQWDJH�RI�\RXU�VWXGHQWV�ZKR�ZRXOG�DJUHH�
ZLWK�WKH�IROORZLQJ�VWDWHPHQWV��

%E�ZDV�XVHU�IULHQGO\���
%E�PDGH�LW�HDVLHU�WR�FRPPXQLFDWH�ZLWK�WKH�

LQVWUXFWRU���



.RODU������
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%E�PDGH�LW�HDVLHU�WR�LQWHUDFW�ZLWK�IHOORZ�
VWXGHQWV���

%E�PDGH�LW�HDVLHU�WR�PDQDJH�FRXUVH�GRFXPHQWV�
DQG�LQIRUPDWLRQ���

%E�KHOSHG�WKHP�IHHO�FRQQHFWHG�WR�WKH�
FODVVURRP�FRPPXQLW\���

%E
V�JURXS�WRROV�ZHUH�XVHIXO�IRU�
FROODERUDWLYH�JURXS�DFWLYLWLHV��

�LI�JURXSV�ZHUH�XVHG���

�����8VLQJ�%ODFNERDUG�
$SSUR[LPDWHO\�KRZ�PDQ\�KRXUV�GLG�\RX�VSHQG�
EHIRUH�WKH�EHJLQQLQJ�RI�\RXU�FRXUVH�GHYHORSLQJ�
PDWHULDOV�IRU�XVH�LQ�%E"� �

$SSUR[LPDWHO\�KRZ�PDQ\�KRXUV�SHU�ZHHN�GLG�
\RXU�VSHQG�DGPLQLVWHULQJ�PDLQWDLQLQJ�\RXU�%E�
FRXUVH��GR�QRW�LQFOXGH�WLPH�VSHQW�XVLQJ�WKH�
V\VWHP�IHDWXUHV�"�

�

3OHDVH�GHVFULEH�\RXU�XVH�RI�WKH�IROORZLQJ�%ODFNERDUG�IHDWXUHV�DFFRUGLQJ�WR�WKH�IROORZLQJ�IRXU�
SRLQW�VFDOH���

���'LG�QRW�XVH��
���2SWLRQDO��RU�QRW�LQWHJUDO�WR�WKH�FRXUVH��
���5HFRPPHQGHG��RU�LQWHJUDO�WR�WKH�FRXUVH��
���5HTXLUHG�RU�DVVLJQHG���

$QQRXQFHPHQWV� �
6WDII�,QIRUPDWLRQ� �

(�0DLO��(QWLUH�&ODVV� �
(�0DLO��:RUN�*URXSV� �

(�0DLO��,QGLYLGXDO�6WXGHQWV� �
&RQWHQW�$UHDV��FRXUVH�GRFXPHQWV��
DVVLJQPHQWV��FRXUVH�LQIRUPDWLRQ�� �
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%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

3RVWHG�RQOLQH�V\OODEXV� �
3RVWHG�RQOLQH�FRXUVH�VFKHGXOH� �

3RVWHG�RQOLQH�UHDGLQJ�PDWHULDOV� �
3RVWHG�RQOLQH�FODVV�QRWHV� �

'LVFXVVLRQ�%RDUG��JHQHUDO�GLVFXVVLRQ� �
'LVFXVVLRQ�%RDUG��SRVWLQJ�RI�VWXGHQW�

DVVLJQPHQWV��UHSRUWV��RU�UHYLHZV� �

'LVFXVVLRQ�%RDUG��VWXGHQW�OHG�GLVFXVVLRQ� �
9LUWXDO�&ODVVURRP��YLUWXDO�RIILFH�KRXU� �

9LUWXDO�&ODVVURRP��YLUWXDO�FODVV�PHHWLQJ� �
9LUWXDO�&ODVVURRP��VPDOO�JURXS�PHHWLQJV� �

8VH�RI�*URXSV"� �
*URXS�ZHE�SDJHV� �

([WHUQDO�/LQNV� �
7RROV��GLJLWDO�GURS�ER[� �
7RROV��FRXUVH�FDOHQGDU� �

7RROV��7R�'R�OLVW� �
$VVHVVPHQW���JUDGHG�TXL]��VHOI�UHYLHZ��

VXUYH\�� �

2QOLQH�JUDGH�ERRN� �
5HVRXUFHV��VXEMHFW�VSHFLILF�LQIRUPDWLRQ�
IURP�%ODFNERDUGV�RQOLQH�UHVRXUFH�VLWH� ��

����$OWHUQDWH�7HFKQRORJLHV�
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%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

,I�\RX�KDYH�SUHYLRXVO\�GHYHORSHG�\RXU�RZQ�
FRXUVH�ZHE�VLWH��ZKDW�DUH�WKH�VWUHQJWKV�RI�%E�
FRPSDUHG�WR�KDYLQJ�GRQH�\RXU�RZQ�ZRUN"� �

,I�\RX�KDYH�SUHYLRXVO\�GHYHORSHG�\RXU�RZQ�
FRXUVH�ZHE�VLWH��ZKDW�DUH�%E·V�ZHDNQHVVHV�
FRPSDUHG�WR�KDYLQJ�FUHDWHG�\RXU�RZQ�VLWH�� �

,I�\RX�KDYH�SUHYLRXVO\�XVHG�D�PDLO�OLVW��KRZ�
GRHV�%E�FRPSDUH�ZLWK�UHVSHFW�WR�D�FKDQQHO�IRU�
FRPPXQLFDWLRQ�ZLWK�\RXU�FODVV�DQG�WKH�
IDFLOLWDWLRQ�RI�HOHFWURQLF�GLVFXVVLRQ"�

�

,I�\RX�KDYH�SUHYLRXVO\�XVHG�:HE%RDUG��KRZ�
GRHV�%E�FRPSDUH�ZLWK�UHVSHFW�WR�D�FKDQQHO�IRU�
FRPPXQLFDWLRQ�ZLWK�\RXU�FODVV�DQG�WKH�
IDFLOLWDWLRQ�RI�HOHFWURQLF�GLVFXVVLRQ"�

�

��
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%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

$SSHQGL[�%��7KH�6WXGHQW�%E�6XUYH\�
��� 7UDLQLQJ�

&RXUVH�,'�DQG�VHFWLRQ��
�H�J��,'6�������� �
8VH�RI�%E�VHUYLFHV�LQ�WKLV�FODVV�ZDV� UHTXLUHG�

QRW�UHTXLUHG��EXW�VWURQJO\�SURPRWHG�
RSWLRQDO�

'LG�\RX�UHFHLYH�DQ\�RULHQWDWLRQ"� IURP�,QIRUPDWLRQ�6HUYLFHV�VWDII�
IURP�LQVWUXFWRU�
IURP�D�IHOORZ�VWXGHQW�
QRQH�

�����6WXGHQW�,VVXHV�
'LG�\RX�KDYH�DQ\�SUREOHPV�ILQGLQJ�DQ�,QWHUQHW�
FRQQHFWHG�FRPSXWHU�WKDW�\RX�FRXOG�XVH�WR�
DFFHVV�%E"� <HV�����1R�

'R�\RX�RZQ�RU�KDYH�DFFHVV�WR�D�FRPSXWHU�ZKHUH�
\RX�OLYH"� 2ZQ�D�3&�

+DYH�DFFHVV�WR�3&��IULHQG�RU�IDPLO\��
1R�KRPH�DFFHVV�

:KDW�ZDV�\RXU�SULPDU\�PHDQV�RI�DFFHVVLQJ�
%ODFNERDUG�WKLV�WHUP"� $8�/DEV�

+RPH�'RUPLWRU\�'LDOXS�
&RQQHFWHG�3&�DW�ZRUN�
2WKHU�XQLYHUVLW\�
3XEOLF�DFFHVV�SRLQW�RU�OLEUDU\�

'R�\RX�XVH�$XURUD�8QLYHUVLW\
V�IUHH�GLDOXS�
VHUYLFH�WR�DFFHVV�WKH�,QWHUQHW�IURP�\RXU�KRPH�
RU�GRUP�URRP"� <HV�����1R�

'LG�\RX�H[SHULHQFH�DQ\�WHFKQLFDO�SUREOHPV�
DFFHVVLQJ�%E��RWKHU�WKDQ�SDVVZRUG�SUREOHPV�"� <HV�����1R�

,V�\HV��SOHDVH�GHVFULEH��
%DVHG�RQ�\RXU�H[SHULHQFHV�WKLV�WHUP��ZRXOG�\RX�DJUHH�RU�GLVDJUHH�ZLWK�WKH�IROORZLQJ�VWDWHPHQWV��

%E�ZDV�XVHU�IULHQGO\�� ��$JUHH�6WURQJO\��$JUHH�6RPHZKDW��'LVDJUHH�6RPHZKDW��'LVDJUHH�6WURQJO\��
%E�PDGH�LW�HDVLHU�WR�FRPPXQLFDWH�ZLWK�WKH�

LQVWUXFWRU���
%E�PDGH�LW�HDVLHU�WR�IXOILOO�FRXUVH�DVVLJQPHQWV� �
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%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

DQG�UHTXLUHG�ZRUN���
%E�PDGH�LW�HDVLHU�WR�LQWHUDFW�ZLWK�IHOORZ�

VWXGHQWV���
%E�PDGH�LW�HDVLHU�WR�PDQDJH�FRXUVH�GRFXPHQWV�

DQG�LQIRUPDWLRQ���
%E�KHOSHG�WKHP�IHHO�FRQQHFWHG�WR�WKH�

FODVVURRP�FRPPXQLW\���
%E
V�JURXS�WRROV�ZHUH�XVHIXO�IRU�
FROODERUDWLYH�JURXS�DFWLYLWLHV��

�LI�JURXSV�ZHUH�XVHG���

�����8VLQJ�%ODFNERDUG�
$SSUR[LPDWHO\�KRZ�PDQ\�KRXUV�SHU�ZHHN�GLG�
\RXU�VSHQG�ZRUNLQJ�IRU�\RXU�FRXUVH�LQ�
%ODFNERDUG"� �

,I�\RXU�FRXUVH�LQFOXGHG�RQOLQH�UHDGLQJV��RU�
HOHFWURQLF�UHVHUYHV���GLG�\RX�XVXDOO\�UHDG�WKH�
PDWHULDOV�RQOLQH�RU�SULQW�WKHP�RXW"�

�

3OHDVH�FKDUDFWHUL]H�KRZ�XVHIXO�HDFK�RI�WKHVH�FRXUVH�IHDWXUHV�ZHUH�LQ�WKHLU�FRQWULEXWLRQ�WR�\RXU�
SDUWLFLSDWLRQ�DQG�OHDUQLQJ�LQ�WKH�FODVV���7KLV�VHFWLRQ�XVHV�D�VL[�SRLQW�VFDOH�ZKHUH���PHDQV�QRW�
XVHIXO�DW�DOO�DQG���PHDQV�H[WUHPHO\�XVHIXO���8VH���LI�WKDW�%ODFNERDUG�IHDWXUH�ZDV�QRW�XVHG�LQ�
\RXU�FODVV��

$QQRXQFHPHQWV� �
6WDII�,QIRUPDWLRQ� �

(�0DLO��(QWLUH�&ODVV� �
(�0DLO��:RUN�*URXSV� �

(�0DLO��,QGLYLGXDO�6WXGHQWV� �
&RQWHQW�$UHDV��FRXUVH�GRFXPHQWV�� �

3RVWHG�RQOLQH�V\OODEXV� �
3RVWHG�RQOLQH�FRXUVH�VFKHGXOH� �



.RODU������

%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

3RVWHG�RQOLQH�FRXUVH�VFKHGXOH� �
3RVWHG�RQOLQH�UHDGLQJ�PDWHULDOV� �

3RVWHG�RQOLQH�FODVV�QRWHV� �
'LVFXVVLRQ�%RDUG��JHQHUDO�GLVFXVVLRQ� �
'LVFXVVLRQ�%RDUG��SRVWLQJ�RI�VWXGHQW�

DVVLJQPHQWV��UHSRUWV��RU�UHYLHZV� �

'LVFXVVLRQ�%RDUG��VWXGHQW�OHG�GLVFXVVLRQ� �
9LUWXDO�&ODVVURRP��YLUWXDO�RIILFH�KRXU� �

9LUWXDO�&ODVVURRP��YLUWXDO�FODVV�PHHWLQJ� �
9LUWXDO�&ODVVURRP��VPDOO�JURXS�PHHWLQJV� �

8VH�RI�*URXSV"� �
*URXS�ZHE�SDJHV� �

([WHUQDO�/LQNV� �
7RROV��GLJLWDO�GURS�ER[� �
7RROV��FRXUVH�FDOHQGDU� �

7RROV��7R�'R�OLVW� �
$VVHVVPHQW���JUDGHG�TXL]��VHOI�UHYLHZ��

VXUYH\�� �

2QOLQH�JUDGH�ERRN� �
5HVRXUFHV��VXEMHFW�VSHFLILF�LQIRUPDWLRQ�
IURP�%ODFNERDUG
V�RQOLQH�UHVRXUFH�VLWH� ��

����$OWHUQDWH�7HFKQRORJLHV�
,I�\RX�KDYH�SUHYLRXVO\�XVHG�RWKHU�,QWHUQHW�WRROV�
�:HE%RDUG��PDLO�OLVWV��SURIHVVRU�DXWKRUHG�ZHE� �
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%ODFNERDUG�8VH�DW�$XURUD�8QLYHUVLW\�

SDJHV���KRZ�GRHV�%ODFNERDUG�FRPSDUH�DV�ERWK�
DQ�LQVWUXFWLRQDO�WRRO�DQG�D�FRPPXQLFDWLRQV�
FKDQQHO���3OHDVH�PDNH�VXUH�WR�OHW�XV�NQRZ�ZKDW�
WRROV�\RX�DUH�FRPSDULQJ�%E�WR��
'R�\RX�KDYH�DQ\�FRPPHQWV�DERXW�%ODFNERDUG�LQ�
JHQHUDO��RU�DERXW�WKH�HDVH�RI�XVH�RI�WKH�
LQWHUIDFH"��
,I�\RX�DUH�ILOOLQJ�WKLV�VXUYH\�RXW�IRU�D�VHFRQG�
FRXUVH��GLG�WKH�XVH�RI�%E�LQ�PXOWLSOH�FRXUVHV�
DIIHFW�\RXU�SHUFHSWLRQ�RI�WKH�V\VWHP"��

�

��
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