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�
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(QJLQHHULQJ�DQG�6FLHQFH�(GXFDWLRQ�5HVHDUFK�*URXS��
6ZLQEXUQH�8QLYHUVLW\�RI�7HFKQRORJ\�
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%UDLQ�DQG�3V\FKRORJLFDO�6FLHQFHV�5HVHDUFK�&HQWUH�
6ZLQEXUQH�8QLYHUVLW\�RI�7HFKQRORJ\�
�

:LWK�WKH�DGYDQFHV�LQ�WHFKQRORJ\�WKH�KLJKHU�HGXFDWLRQ�VHFWRU�LV�UDSLGO\�HYROYLQJ��:KLOH�VRPH�UHVHDUFKHUV�
DUH�SUHGLFWLQJ�WKH�8QLYHUVLW\�RI�WKH�)XWXUH�WR�EH�PRUH�YLUWXDO��PDQ\�DFDGHPLFV�DW�WKH�FRDO�IDFH�DUH�VWLOO�
VWUXJJOLQJ�WR�HPEUDFH�HPHUJLQJ�WHFKQRORJLHV��7KLV�SDSHU�UHSRUWV�WKH�ILUVW�VWDJH�RI�D�SURMHFW�DLPHG�DW�
LGHQWLI\LQJ�WKH�HQDEOHUV�DQG�EDUULHUV�IRU�DGRSWLQJ�QHZ�WHFKQRORJ\�DPRQJ�$XVWUDOLDQ�+LJKHU�(GXFDWLRQ�
DFDGHPLFV��,Q�WKLV�SLORW�VWXG\��DFDGHPLFV�ZKR�KDYH�LQWHJUDWHG�7DEOHW�3&V�LQ�WKHLU�WHDFKLQJ�ZHUH�
VXUYH\HG��)RU�D�ULFKHU�XQGHUVWDQGLQJ�RI�WKH�HQDEOHUV�DQG�EDUULHUV�RI�WHFKQRORJ\�XSWDNH��IRFXV�JURXSV�ZLOO�
IROORZ��7KH�QH[W�VWDJHV�RI�WKLV�UHVHDUFK�ZLOO�EH�D�ZLGHU�VXUYH\�RSHQ�WR�DOO�DFDGHPLFV�DFURVV�XQLYHUVLWLHV��
7KH�XOWLPDWH�JRDO�RI�WKLV�SURMHFW�LV�WR�JHQHUDWH�UHFRPPHQGDWLRQV�IRU�XQLYHUVLWLHV�LQ�EHWWHU�PDQDJLQJ�WKH�
WHFKQRORJLFDO�FKDQJH����
�
.H\ZRUGV��WHFKQRORJ\�DFFHSWDQFH��DFDGHPLFV��LQGLYLGXDO�GLIIHUHQFHV�
�

,QWURGXFWLRQ�
�
7KH�IDVW�SDFHG�HYROXWLRQ�RI�WHFKQRORJ\�LV�UHTXLULQJ�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�WR�JR�WKURXJK�PDQ\�FKDQJHV�LI�
WKH\�DUH�QRW�WR�EH�OHIW�EHKLQG�E\�FRPSHWLWRUV�ZKR�DUH�HPEUDFLQJ�WHFKQRORJ\�DW�D�TXLFNHU�UDWH��6RPH�H[SHUWV�
FRQWURYHUVLDOO\��DV�UHSRUWHG�E\�:LOOLDPV���������SUHGLFW�WKDW�SK\VLFDO�XQLYHUVLWLHV�ZLOO�VRRQ�EHFRPH�H[WLQFW�DQG�
WKDW�ZLWK�WKH�YDVW�DPRXQW�RI�LQIRUPDWLRQ�DYDLODEOH�RQ�WKH�ZHE��VWXGHQWV�ZLOO�EH�DEOH�WR�ILQG�WKH�ZRUOG¶V�EHVW�
OHFWXUHV�RQ�WKH�ZHE�ZLWKRXW�JRLQJ�WR�XQLYHUVLW\���
�
6XFK�SUHGLFWLRQV�KDYH�QRW�SDVVHG�ZLWKRXW�FULWLFLVP��$OWKRXJK�$XVWUDOLDQ�XQLYHUVLWLHV�DUH�³VFUDPEOLQJ´�WR�JHW�
LQYROYHG�ZLWK�PDVVLYH�RSHQ�RQOLQH�FRXUVHV��022&V���LW�LV�VWLOO�WRR�HDUO\�WR�SUHGLFW�KRZ�VXVWDLQDEOH�022&V�
ZLOO�EH�RYHU�WKH�ORQJ�WHUP��1RUWRQ���������+RZHYHU��WKHUH�LV�OLWWOH�GRXEW�WKDW�XQLYHUVLWLHV�DUH�FKDQJLQJ�DQG�WKDW�
WKLV�FKDQJH�LV�KDSSHQLQJ�TXLFNHU�WKDQ�H[SHFWHG�OHDYLQJ�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�ZLWK�PDQ\�FKDOOHQJHV���
�
2QH�RI�WKH�ELJJHVW�FKDOOHQJHV�IDFLQJ�WKH�KLJKHU�HGXFDWLRQ�LQGXVWU\�LQ�WKH�QH[W�IHZ�\HDUV��DFFRUGLQJ�WR�WKH�10&�
+RUL]RQ� 5HSRUW� IRU� +LJKHU� (GXFDWLRQ� �-RKQVRQ� HW� DO��� ������� LV� WKDW� ³PRVW� DFDGHPLFV� DUH� QRW� XVLQJ� QHZ�
WHFKQRORJLHV� IRU� OHDUQLQJ� DQG� WHDFKLQJ�� QRU� IRU� RUJDQL]LQJ� WKHLU� RZQ� UHVHDUFK´� �S�� ����� 7KHUH� LV� QR� GRXEW�
XQLYHUVLWLHV� XUJHQWO\� QHHG� WR� GHYHORS� VWUDWHJLHV� WR� HQJDJH� WKHLU� VWDII� LQ� WKH� XSWDNH� RI� QHZ� WHFKQRORJLHV� IRU�
WHDFKLQJ�DQG�OHDUQLQJ��RU�WKH\�ULVN�EHLQJ�OHIW�EHKLQG��
�
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7KH�XSWDNH�RI�WHFKQRORJ\�KDV�EHHQ�UHVHDUFKHG�IRU�PRUH�WKDQ�D�IHZ�GHFDGHV�DQG�YDULRXV�PRGHOV�RQ�WHFKQRORJ\�
DFFHSWDQFH�KDYH�EHHQ�GHYHORSHG�DQG�KDYH�HYROYHG�RYHU�WLPH��7HFKQRORJ\�DFFHSWDQFH�LQ�DFDGHPLF�FRQWH[WV�KDV�
DOVR�EHHQ�KLJKO\�UHVHDUFKHG�±�EXW�ZLWK�PRVW�UHVHDUFKHUV�IRFXVLQJ�RQ�WKH�HQG�XVHUV��WKH�VWXGHQWV��,Q�FRQWUDVW��
DFFHSWDQFH�RI�WHFKQRORJ\�E\�PLG�OHYHO�XVHUV��L�H��DFDGHPLFV�DW�XQLYHUVLW\�OHYHO�LV�QRW�D�KLJKO\�UHVHDUFKHG�DUHD��
7KH�OLPLWHG�OLWHUDWXUH�LQ�WKLV�DUHD�DQG�ODFN�RI�D�ZLGHO\�DFFHSWHG�DQG�XVHG�PRGHO�WR�HQJDJH�WHUWLDU\�WHDFKHUV�LQ�WKH�
XVH�RI�WHFKQRORJ\�LQ�WKHLU�WHDFKLQJ�VXJJHVW�WKDW�WKHUH�LV�VFRSH�IRU�UHVHDUFK�RQ�IDFXOW\�DFFHSWDQFH�DQG�XVH�RI�
WHFKQRORJ\�LQ�WKH�KLJKHU�HGXFDWLRQ�VHFWRU���
�
%DFNJURXQG��
�
7HFKQRORJ\�$FFHSWDQFH�0RGHO�DQG�LWV�XVH�LQ�WKH�$FDGHPLF�6HWWLQJ�
�
0RVW�RI�WKH�UHVHDUFK�LQYROYLQJ�WHFKQRORJ\�DFFHSWDQFH�LV�EDVHG�RQ�WKH�7HFKQRORJ\�$FFHSWDQFH�0RGHO��7$0���
PDNLQJ�LW�WKH�PRVW�ZLGHO\�GLVFXVVHG�PRGHO�RQ�WHFKQRORJ\�DFFHSWDQFH�VR�IDU��7$0�ZDV�ILUVW�SURSRVHG�E\�'DYLV�
�������DQG��VLQFH�WKHQ��KDV�EHHQ�WHVWHG�DQG�H[WHQGHG�E\�PDQ\�UHVHDUFKHUV��2YHUDOO��7$0�KDV�SURYHQ�HPSLULFDOO\�
VXFFHVVIXO�LQ�IRUHFDVWLQJ�DERXW�����RI�D�V\VWHP¶V�XVH��/HJULV��,QJKDP��	�&ROOHUHWWH���������7KH�FRUH�FRQFHSWV�
ZKLFK�GULYH�PRVW�RI�WKLV�SUHGLFWLRQ�DUH�³SHUFHLYHG�XVHIXOQHVV´�DQG�³SHUFHLYHG�HDVH�RI�XVH´��3HUFHLYHG�
XVHIXOQHVV�LV�UHIHUUHG�WR�DV��WKH�GHJUHH�WR�ZKLFK�D�SHUVRQ�EHOLHYHV�WKDW�XVLQJ�D�SDUWLFXODU�V\VWHP�ZRXOG�HQKDQFH�
KLV�RU�KHU�MRE�SHUIRUPDQFH���ZKLOH�SHUFHLYHG�HDVH�RI�XVH�LV�GHILQHG�DV�³WKH�GHJUHH�WR�ZKLFK�D�SHUVRQ�EHOLHYHV�
WKDW�XVLQJ�D�SDUWLFXODU�V\VWHP�ZRXOG�EH�IUHH�RI�HIIRUW´��'DYLV��������S��������7$0�DUJXHV�WKDW�DFWXDO�WHFKQRORJ\�
XVDJH�LV�GHWHUPLQHG�E\�LQWHQWLRQ�WR�XVH��ZKLFK�LQ�WXUQ��GHSHQGV�RQ�DWWLWXGH�WRZDUGV�WHFKQRORJ\��$WWLWXGH��RQ�WKH�
RWKHU�KDQG��LV�MRLQWO\�GHWHUPLQHG�E\�SHUFHLYHG�HDVH�RI�XVH�DQG�SHUFHLYHG�XVHIXOQHVV��7DQJ�	�&KHQ����������
�
7KH�RULJLQDO�7$0�KDG�EHHQ�H[WHQGHG�WR�7$0��E\�9HQNDWHVK�	�'DYLV��������ZKHUH�DGGLWLRQDO�FRQVWUXFWV�
VSDQQLQJ�VRFLDO�LQIOXHQFH�SURFHVV��VXEMHFWLYH�QRUP��YROXQWDULQHVV��LPDJH��DQG�FRJQLWLYH�LQVWUXPHQWDO�SURFHVVHV�
�MRE�UHOHYDQFH��RXWSXW�TXDOLW\��UHVXOW�GHPRQVWUDELOLW\��SHUFHLYHG�HDVH�RI�XVH��ZHUH�LQFRUSRUDWHG��ZKLFK�ZHUH�
FRQVLGHUHG�WR�LQIOXHQFH�SHUFHLYHG�XVHIXOQHVV��)XUWKHU�H[WHQVLRQ�RI�WKH�PRGHO��7$0���ZDV�SURSRVHG�E\�
9HQNDWHVK�	�%DOD��������ZKHUH�FRQVWUXFWV�EDVHG�RQ�³DQFKRU´�DQG�³DGMXVWPHQW´�ZHUH�DGGHG�WR�HODERUDWH�
SHUFHLYHG�HDVH�RI�XVH���
�
7$0�DQG�LWV�H[WHQVLRQV�KDYH�EHHQ�WHVWHG�DQG�DSSOLHG�LQ�YDULRXV�FRQWH[WV��WKH�DFDGHPLF�VHWWLQJ�EHLQJ�RQO\�RQH�RI�
WKHP��,Q�DQ�DWWHPSW�WR�DSSO\�7$0�WR�DQ�DFDGHPLF�VHWWLQJ��UHVHDUFKHUV�KDYH�DGGHG�WR�WKH�RULJLQDO�FRQVWUXFWV�
FRQWDLQHG�LQ�7$0��6RPH�DGGLWLRQDO�IDFWRUV�WKDW�VHHP�WR�KDYH�DQ�LPSDFW�RQ�WHFKQRORJ\�DFFHSWDQFH�E\�DFDGHPLFV�
DUH��LQGLYLGXDO�GLIIHUHQFHV��VXFK�DV�LQQRYDWLYHQHVV��.XUXOJDQ�	�g]DWD���������FRQFHUQ�IRU�SULYDF\�DQG�VHFXULW\�
�)ORVL��������DQG�SHHU�SUHVVXUH��6DODMDQ��:HOFK��3HWHUVRQ��	�5D\����������
�
7KH�H[LVWLQJ�OLWHUDWXUH�RQ�7$0�DQG�LWV�DSSOLFDWLRQ�RQ�DFDGHPLFV�LV�QRW�YHU\�ULFK�DQG�WKHUH�LV�PRUH�VFRSH�IRU�
UHVHDUFK�LQ�WKLV�DUHD��7KLV�SURMHFW�EXLOGV�RQ�7$0��DQG�VSHFLILFDOO\�RQ�³LQGLYLGXDO�GLIIHUHQFHV´�WKDW�PD\�KDYH�DQ�
LPSDFW�RQ�WKH�WHFKQRORJ\�DFFHSWDQFH�RI�DFDGHPLFV��LQ�SDUWLFXODU���
�
(QDEOHUV�DQG�%DUULHUV�WR�7HFKQRORJ\�$GRSWLRQ�E\�$FDGHPLFV�
�
,Q�DGGLWLRQ�WR�WKH�FRQVWUXFWV�RI�7$0�DQG�LWV�HODERUDWHG�YHUVLRQV��UHVHDUFKHUV�KDYH�DOVR�H[DPLQHG�RWKHU�IDFWRUV�
UHJDUGLQJ�WHFKQRORJ\�DFFHSWDQFH�E\�DFDGHPLFV��5DQJLQJ�IURP�LQGLYLGXDO�WR�VRFLDO��YDULRXV�IDFWRUV�FDQ�LPSDFW�
WHFKQRORJ\�DFFHSWDQFH�E\�DFDGHPLFV��0LUULDKL��'DZVRQ��	�+RYHQ���������,Q�D�FDVH�VWXG\�WKDW�LQYHVWLJDWHG�
WHDFKHU�EHOLHIV�DQG�LQWHJUDWLRQ�RI�D�OHDUQLQJ�PDQDJHPHQW�V\VWHP��6WHHO�	�/HY\��������UHFRPPHQGHG�WKDW�LQ�WKH�
FDVH�RI�WHFKQRORJ\�LQWHJUDWLRQ�³RQH�VL]H�GRHV�QRW�ILW�DOO´��S��������DQG�WKDW�WKH�GLYHUVLW\�LQ�WHDFKHU¶V�EHOLHIV�PXVW�
EH�DFNQRZOHGJHG��6LPLODU�UHFRPPHQGDWLRQV�DUH�SURYLGHG�E\�(UWPHU��������ZKHQ�KH�VXJJHVWHG�WKDW�WHDFKHUV¶�
SUDFWLFHV�DUH�URRWHG�LQ�WHDFKHUV¶�SHGDJRJLFDO�EHOLHIV�DQG�WKDW�LW�LV�LPSRVVLEOH�WR�FKDQJH�WHDFKHUV¶�SUDFWLFHV�LI�
WHDFKHU¶V�SHGDJRJLFDO�EHOLHIV�DUH�RYHUORRNHG���
�
7KHVH�OLWHUDWXUH�FRQIRUP�WKDW�WKH�GLIIHUHQFH�LQ�LQGLYLGXDO�EHOLHIV�DQG�DWWLWXGH�WRZDUGV�WHDFKLQJ�RI�HDFK�DFDGHPLF�
VKRXOG�EH�DGGUHVVHG�ZKLOH�PDQDJLQJ�WKH�FKDQJH�DVVRFLDWHG�ZLWK�LQWHJUDWLRQ�RI�WHFKQRORJ\�DW�D�XQLYHUVLW\��
�
0DQDJLQJ�7HFKQRORJ\�,QWHJUDWLRQ�LQ�+LJKHU�(GXFDWLRQ�,QVWLWXWLRQV�
�
5HFHQW�UHVHDUFKHUV�KDYH�ORRNHG�LQWR�WKH�LPSOHPHQWDWLRQ�RI�LQQRYDWLRQ�VWUDWHJLHV�LQ�XQLYHUVLWLHV��,Q�KLV�3K'�
GLVVHUWDWLRQ��6FKQHFNHQEHUJ��������VXJJHVWV�WKDW�DFWLYH�IDFXOW\�LQYROYHPHQW�LQ�WKH�FKDQJH�SURFHVV�LV�UHTXLUHG�
IRU�VXFFHVVIXO�LQWHJUDWLRQ�RI�WHFKQRORJ\�LQ�KLJKHU�HGXFDWLRQ��,Q�D�ODWHU�SDSHU��6FKQHFNHQEHUJ��������
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UHFRPPHQGHG�XQLYHUVLW\�OHDGHUV�WR�LPSOHPHQW�LQQRYDWLRQ�VWUDWHJLHV�WKDW�DUH�WDLORUHG�WR�DFDGHPLF¶V�UHDO�OHDUQLQJ�
QHHGV�DQG�PRWLYDWLRQ���
�
,Q�DGGLWLRQ��LQ�WKHLU�VWXG\�RI�6RXWK�$IULFDQ�XQLYHUVLWLHV��&]HUQLHZLF]�	�%URZQ��������VXJJHVW�WKDW�XQLYHUVLWLHV�
ZLWK�³VXSSRUWLYH��IOH[LEOH��QRQ�UHVWULFWLYH�LQVWLWXWLRQDO�SROLFLHV´�ZRXOG�SURYLGH�WKH�PRVW�FRQGXFLYH�HQYLURQPHQW�
IRU�LQQRYDWLRQ�E\�VWDII�LQ�WKH�FODVVURRP��SJ��������3KLOOLSV��������ORRNHG�LQWR�WKH�PDQDJHPHQW�RI�FKDQJH�
DVVRFLDWHG�ZLWK�LQWHJUDWLQJ�WHFKQRORJ\�LQ�WKH�$XVWUDOLDQ�FRQWH[W�DQG�FRQFOXGHG�WKDW�DOWKRXJK�LQVWLWXWLRQDO�IDFWRUV�
GR�KDYH�DQ�LPSDFW�RQ�WHFKQRORJ\�DGRSWLRQ��WKH�PDLQ�IDFWRUV�DUH�KXPDQ�±�DQG�WKHVH�DUH�WKH�RQHV�WKDW�QHHG�WR�EH�
DGGUHVVHG�IRU�DQ�HIIHFWLYH�WHFKQRORJLFDO�FKDQJH��
�
$ERXW�WKH�3URMHFW�
�
7KLV�SURMHFW�ZDV�LQLWLDWHG�IURP�WKH�JURZLQJ�QHHG�IRU�DQ�HIIHFWLYH�WHFKQRORJLFDO�PDQDJHPHQW�SURJUDP�LQ�KLJKHU�
HGXFDWLRQ�LQVWLWXWLRQV��,WV�DLP�LV�WR�LGHQWLI\�KRZ�KXPDQ�IDFWRUV�VXFK�DV�LQGLYLGXDO�GLIIHUHQFHV�RI�DFDGHPLFV�KDYH�
DQ�LPSDFW�RQ�DFDGHPLFV¶�LQWHJUDWLRQ�RI�WHFKQRORJ\��7KH�RXWFRPH�RI�WKH�SURMHFW�ZLOO�EH�UHFRPPHQGDWLRQV�WR�KHOS�
XQLYHUVLWLHV�EHWWHU�PDQDJH�WKH�WHFKQRORJLFDO�FKDQJH���
�
7KLV�SDSHU�GLVFXVVHV�UHVXOWV�IURP�D�VPDOO�VFDOH�VXUYH\��ZKLFK�LV�WKH�ILUVW�VWDJH�RI�WKLV�SURMHFW��7KLV�SURMHFW�LV�DQ�
H[SORUDWRU\�VWXG\�FRQVLVWLQJ�RI�PXOWLSOH�VWDJHV���
�
,Q�WKLV�SLORW�VWDJH��D�JURXS�RI�DFDGHPLFV�ZKR�KDYH�LQWHJUDWHG�D�7DEOHW�3&�LQ�WKHLU�WHDFKLQJ�IRU�PRUH�WKDQ�D�\HDU�
ZHUH�VXUYH\HG�WR�LGHQWLI\�FHUWDLQ�IDFWRUV�WKDW�LQIOXHQFHG�WKHLU�XVH�RI�WHFKQRORJ\��7KLV�VXUYH\�ZLOO�EH�IROORZHG�XS�
E\�D�IRFXV�JURXS�ZKLFK�ZLOO�EHWWHU�FODULI\�WKH�ILQGLQJV�IURP�WKH�SLORW�VWDJH��,Q�WKH�VHFRQG�VWDJH��D�ODUJHU�VFDOH�
XQLYHUVLW\�ZLGH�VXUYH\�ZLOO�EH�FRQGXFWHG�WR�YDOLGDWH�WKH�ILQGLQJV�IURP�WKH�ILUVW�VWDJH�VPDOO�VFDOH�VXUYH\��7KLV�
VXUYH\�ZLOO�EH�GHVLJQHG�EDVHG�RQ�WKH�ILQGLQJV�IURP�WKH�ILUVW�VWDJH��$QDO\VLV�RI�WKH�ILQGLQJV�IURP�WKH�VHFRQG�
VWDJH�VXUYH\�ZLOO�WKHQ�EH�WKH�EDVLV�IRU�WKH�IRUPXODWLRQ�RI�UHFRPPHQGDWLRQV�IRU�WHFKQRORJ\�LQWHJUDWLRQ�LQ�KLJKHU�
HGXFDWLRQ�LQVWLWXWLRQV��:H�KRSH�WR�HYHQWXDOO\�H[WHQG�WKLV�LQYHVWLJDWLRQ�WR�RWKHU�XQLYHUVLWLHV���
�
6WDJH���3UHOLPLQDU\�)LQGLQJV�
�
7KH�OLQN�WR�DQ�RQOLQH�VXUYH\�ZDV�VHQW�WKURXJK�HPDLO�LQYLWDWLRQ�WR����IDFXOW\�PHPEHUV�RI�WKH�)DFXOW\�RI�
(QJLQHHULQJ�DQG�,QGXVWULDO�6FLHQFHV�DW�6ZLQEXUQH�8QLYHUVLW\�RI�7HFKQRORJ\�ZKR�KDYH�EHHQ�LPSOHPHQWLQJ�WDEOHW�
WHFKQRORJ\�LQ�WKHLU�IDFH�WR�IDFH�WHDFKLQJ�RU�LQ�WKH�SUHSDUDWLRQ�RI�WHDFKLQJ�PDWHULDO��7KH�ILUVW�LQYLWDWLRQ�ZDV�VHQW�
RXW�LQ�ODWH�0D\�������DQG�WZR�UHPLQGHU�HPDLOV�ZHUH�VHQW�LQ�HDUO\�DQG�ODWH�-XQH��$�WRWDO�RI����DFDGHPLFV�
UHVSRQGHG�WR�WKH�VXUYH\���
�
7KLV�QXPEHU�RI�UHVSRQVHV�LV�WRR�VPDOO�WR�JHQHUDOLVH��EXW�VRPH�RI�WKH�UHVSRQVHV�DUH�LQWULJXLQJ�DQG�FDOO�IRU�IXUWKHU�
LQYHVWLJDWLRQ��*HQHUDOLVDWLRQ�PD\�IROORZ�IURP�WKH�ODUJHU�VFDOH�VXUYH\�LQIRUPHG�E\�WKHVH�LQLWLDO�UHVSRQVHV���
�
7KH�PRVW�LQWHUHVWLQJ�ILQGLQJV�DQG�KRZ�WKH\�UHODWH�WR�7$0�DUH�VXPPDULVHG�EHORZ���

x� ³%HFDXVH�LW�LV�IXQ´��³EHFDXVH�,�OLNH�LW´��³EHFDXVH�,�OLNH�XVLQJ�WHFKQRORJ\´�³WR�EHWWHU�LQWHUDFW�
ZLWK�VWXGHQWV´�DUH�VRPH�RI�WKH�PDLQ�UHDVRQV�WKDW�DFDGHPLFV�UHSRUWHG�WKH\�XVH�WKH�WHFKQRORJ\�
IRU��7KHVH�FDQ�EH�UHODWHG�WR�WKH�FRQVWUXFWV�³FRPSXWHU�SOD\IXOQHVV´��³FRPSXWHU�DQ[LHW\´��
³SHUFHLYHG�HQMR\PHQW´�RI�7$0���9HQNDWHVK�	�%DOD���������

x� ³3HHU�SUHVVXUH´�DQG�³SUHVVXUH�IURP�DXWKRULW\´�ZHUH�DPRQJ�WKH�OHDVW�LPSRUWDQW�UHDVRQV�IRU�
WHDFKLQJ�ZLWK�D�7DEOHW�3&���

x� 7KH�ELJJHVW�EDUULHUV�WR�WHFKQRORJ\�XSWDNH�ZHUH�VWDWHPHQWV��VXFK�DV�³WLPH�FRPPLWPHQW�WR�
OHDUQ´��DQG�³WLPH�FRPPLWPHQW�WR�XVH´��$Q\�YHUVLRQ�RI�7$0�GRHV�QRW�GLUHFWO\�DGGUHVV�WLPH�
FRPPLWPHQW��EXW�LW�PD\�EH�D�GHWHUPLQDQW�RI�SHUFHLYHG�HDVH�RI�XVH��

x� $FDGHPLFV�ZHUH�DVNHG�KRZ�PXFK�WKH\�EHOLHYH�WKHPVHOYHV�WR�EH�D�³PRWLYDWRU´��0RVW�RI�WKH�
DFDGHPLFV�ZKR�UHSRUWHG�WKH\�ZHUH�KLJK�RQ�WKH�VFDOH�RI�PRWLYDWRU�DOVR�LPSOHPHQWHG�WKH�WDEOHW�
LQ�WKHLU�IDFH�WR�IDFH�WHDFKLQJ��DQG�WKH�PDLQ�UHDVRQ�IRU�WKHLU�WDEOHW�XVH�ZDV�³WR�LPSURYH�WKHLU�
WHDFKLQJ�LQ�LQQRYDWLYH�ZD\V´��

x� $FDGHPLFV�ZHUH�DVNHG�KRZ�PXFK�WKH\�EHOLHYH�WKHPVHOYHV�WR�EH�DQ�³HQWHUWDLQHU´��7KH�
PDMRULW\�RI�WKH�WHDFKHUV�ZKR�VFRUHG�WKHPVHOYHV�KLJKO\�RQ�WKH�HQWHUWDLQHU�VFDOH�DOVR�
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