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�

7HFKQRORJ\�WR�FDSWXUH�DQG�UHWUDQVPLW�OHFWXUHV�KDV�EHHQ�ZLGHO\�DYDLODEOH�IRU�PRUH�WKDQ�WZR�
GHFDGHV��+RZHYHU��WKH�ZLGHVSUHDG�H[SHFWDWLRQ�WKDW�XQLYHUVLWLHV�ZLOO�UHFRUG�DOO�OHFWXUHV�LV�QRW�
PDWFKHG�E\�V\VWHPDWLF�UHVHDUFK�DQG�WKHRU\�RQ�OHFWXUH�FDSWXUH�XVH��7KLV�SDSHU�SURYLGHV�D�EULHI�
RYHUYLHZ�RI�UHVHDUFK�DQG�UHSRUWV�D�WKUHH�SKDVH�VWXG\�RI�OHFWXUH�YLGHR�XVH�DQG�SHUFHSWLRQV�FDUULHG�
RXW�ZLWK�WKH�VWDII�DQG�VWXGHQWV�RI�DQ�XQGHUJUDGXDWH�SV\FKRORJ\�SURJUDP�DW�D�ODUJH�VXEXUEDQ�
XQLYHUVLW\��:H�IRXQG�WKDW�VRPH�OHFWXUHUV�DUH�FRQFHUQHG�WKDW�PDQGDWRU\�OHFWXUH�FDSWXUH�FUHDWHV�
FRS\ULJKW�SUREOHPV�DQG�UHGXFHV�WKHLU�DELOLW\�WR�SURYLGH�WKHLU�EHVW�WHDFKLQJ���7KHUH�LV�DOVR�HYLGHQFH�
WKDW�OHFWXUH�FDSWXUH�GHFUHDVHV�DWWHQGDQFH�DQG�ORZHUV�JUDGHV�IRU�VRPH�VWXGHQWV���+RZHYHU��RXU�
UHVXOWV�LQGLFDWH�WKDW�IRU�VWXGHQWV�HQUROOHG�LQ�IDFH�WR�IDFH�XQLWV��WKH�DYDLODELOLW\�RI�FDSWXUHG�OHFWXUH�
YLGHRV�RIIHUV�D�YDOXDEOH�UHYLVLRQ�WRRO�ZKLFK�LV�LQWHJUDWHG�LQWR�³WUDGLWLRQDO´�VWXG\�SDWWHUQV�UDWKHU�
WKDQ�UHSODFLQJ�WKHP���
�
.H\ZRUGV��OHFWXUH�YLGHR��OHFWXUH�FDSWXUH��PL[HG�PHWKRGV��
�

%DFNJURXQG�
�
/HFWXUH�FDSWXUH��/&��WHFKQRORJ\���KDUGZDUH�DQG�VRIWZDUH�ZKLFK�FDQ�UHFRUG�OLYH�OHFWXUHV�IRU�UHWUDQVPLVVLRQ�LQ�
PXOWLSOH��XVXDOO\�GLJLWDO��IRUPDWV���KDV�EHHQ�ZLGHO\�DYDLODEOH�IRU�VHYHUDO�GHFDGHV��7KH�PRVW�ZLGHVSUHDG�
DSSOLFDWLRQ�LV�SUREDEO\�FDSWXULQJ�IDFH�WR�IDFH�OHFWXUHV�WR�VXSSOHPHQW�VWXGHQWV¶�OHFWXUH�H[SHULHQFH�RU�SURYLGH�
IOH[LEOH�VWXG\�RSWLRQV�IRU�VWXGHQWV�ZKR�DUH�QRW�EH�DEOH�WR�UHJXODUO\�DWWHQG�FODVVHV��6XFK�UHFRUGLQJV�PD\�DOVR�EH�
³UHF\FOHG´��RU�PRUH�SROLVKHG�VWXGLR�PDGH�UHFRUGLQJV�SURGXFHG��WR�FRPSOHWHO\�UHSODFH�OLYH�OHFWXUHV���,Q�VRPH�
FDVHV�WKLV�PD\�EH�D�FRVW�VDYLQJ�PHDVXUH��RU�D�PHDQV�RI�DFFRPPRGDWLQJ�VWDII�DEVHQFHV��,Q�FRPSOHWHO\�RQOLQH�
FRXUVHV�YLGHR�LV�WKH�RQO\�IHDVLEOH�PHWKRG�RI�GHOLYHULQJ�VRPHWKLQJ�DSSUR[LPDWLQJ�D�WUDGLWLRQDO�OHFWXUH��6RPH�
FRPSOHWHO\�RQOLQH�FRXUVH�GHOLYHULHV��H�J���&RXUVHUD��KWWS���ZZZ�FRXUVHUD�RUJ��PDNH�XVH�RI�PXOWLSOH�VKRUW�YLGHRV�
�W\SLFDOO\�RQO\����PLQXWHV�ORQJ�HDFK��WR�SURYLGH�VWXGHQWV�ZLWK�DQ�LQWURGXFWLRQ�WR�FRQWHQW�WKDW�ZRXOG�WUDGLWLRQDOO\�
EH�FRYHUHG�LQ�D�OHFWXUH�RU�DVVLJQHG�UHDGLQJ��2WKHU�RQOLQH�RIIHULQJV��VXFK�DV�6ZLQEXUQH�8QLYHUVLW\�RI�
7HFKQRORJ\¶V��������SV\FKRORJ\�XQLWV�RIIHUHG�WKURXJK�2SHQ�8QLYHUVLWLHV�$XVWUDOLD���XVH�YLGHR�RYHUYLHZV�RU�
³ERRNHQGV´�WR�RXWOLQH�WKH�VWUXFWXUH�DQG�LQWURGXFH�NH\�WRSLFV�WR�EH�FRYHUHG�LQ�WKH�UHDGLQJV�DQG�OHDUQLQJ�
DFWLYLWLHV��:H�FDQ�DOVR�LPDJLQH�EOHQGHG�GHVLJQV�ZKHUH�WKH�YLGHRV�PD\�EH�LQWHQGHG�DV�SUHSDUDWRU\�PDWHULDO��DQG�
WKH�KRXUV�RI�IDFH�WR�IDFH�WHDFKLQJ�WKH\�ZRXOG�KDYH�RFFXSLHG�DUH�UHSODFHG�E\�RWKHU�QRQ�OHFWXUH�WHDFKLQJ�DFWLYLWLHV�
VXFK�DV�ODERUDWRULHV��WXWRULDOV��DQG�ZRUNVKRSV���
�
,W�LV�LPSRUWDQW�WR�UHFRJQLVH�WKDW�ZH�FDQQRW�PDNH�EODQNHW�VWDWHPHQWV�DERXW�³OHFWXUH�YLGHRV´�±�IRU�H[DPSOH�VKRUW�
SRGFDVW�DQG�IXOO�OHQJWK�OHFWXUH�FDSWXUHV�DUH�SHUFHLYHG�DQG�XVHG�YHU\�GLIIHUHQW�E\�VWXGHQWV�DQG�UHFRPPHQGDWLRQ�
UHJDUGLQJ�RQH�GR�QRW�JHQHUDOO\�DSSO\�WR�WKH�RWKHU��)RU�H[DPSOH�LQ�D�VWXG\�E\�YDQ�=DQWHQ��6RPRJ\L��DQG�&XUUR�
�������IRXQG�WKDW�ZKLOH�VWXGHQWV�YDOXH�IXOO�OHQJWK�OHFWXUHV�DV�PXFK�DV�VKRUW�SRGFDVW�WKH\�PDGH�PXFK�PRUH�XVH�
RI�VKRUW��a��PLQXWH��SRGFDVWV��,Q�WKLV�SDSHU�ZH�GLVFXVV�YLGHRV�FDSWXUHG�IURP�OLYH�OHFWXUH�RIIHUHG�LQ�DGGLWLRQ�WR�
IDFH�WR�IDFH�OHFWXUHV�RU�DV�D�VXEVWLWXWH�IRU�PLVVHG�OHFWXUHV��7KLV�LV�D�VSHFLILF�SDWWHUQ�RI�XVH�ZKLFK�LV�ERWK�
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ZLGHVSUHDG��DQG�LV�OLNHO\�WR�EH�D�SRLQW�RI�LQFUHDVLQJ�IRFXV�LQ�WKH�QHDU�IXWXUH�DV�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�
UHVSRQG�PDUNHW�GHPDQGV�IRU�OHDUQLQJ�UHVRXUFHV�RU�WUDQVLWLRQ�WR�EOHQGHG�WHDFKLQJ�PHWKRGV�ZKLFK�GR�QRW�LQYROYH�
ODUJH�JURXS�OHFWXUHV��8QOHVV�RWKHUZLVH�VWDWHG��WKLV�VRPHZKDW�QDUURZ�GHILQLWLRQ�LV�ZKDW�ZH�PHDQ�ZKHQ�ZH�XVH�
WKH�WHUP�OHFWXUH�FDSWXUH�RU�OHFWXUH�YLGHR��0RVW�WHFKQRORJLHV�FRPH�DW�VRPH�FRVW��WKH�IXOO�H[WHQW�RI�ZKLFK�LV�QRW�
DOZD\V�UHFRJQL]HG��/DXULOODUG������D��DQG�IUHTXHQWO\�QRW�WKRXJKW�DERXW�KRZ�WKH\�ZRUN��/DXULOODUG������E���
$VLGH�IURP�ILQDQFLDO�FRQVLGHUDWLRQV�OHFWXUHUV�H[SUHVV�FRQFHUQV�WKDW�/&�LV�HURGLQJ�WKH�TXDOLW\�DQG�IUHHGRP�RI�
WKHLU�WHDFKLQJ�DQG�DWWULEXWH�ORZHU�DWWHQGDQFH�UDWHV�WR�LW���7KH�WUHQG�RI�RIIHULQJ�VWXGHQWV�/&�DV�DQ�DGGLWLRQDO�
OHDUQLQJ�VXSSOHPHQW�RSSRUWXQLWLHV�LV�SDUW�RI�D�ELJJHU�LQWHUQDWLRQDO�WUHQG�WRZDUGV�LQFUHDVHG�WHFKQRORJLFDO�
LQLWLDWLYHV��VHH��IRU�H[DPSOH��&RQFDQQRQ��)O\QQ��	�&DPSEHOO��������WKH�HIIHFWV�RI�ZKLFK�RQ�HGXFDWLRQDO�
RXWFRPHV�DUH�\HW�WR�EH�IXOO\�UHDOLVHG��
�
,Q�$XVWUDOLD�/&�IRU�RQ�FDPSXV�XQLWV�LV�IDVW�EHFRPLQJ�D�GH�IDFWR�VWDQGDUG�DQG�LV�H[SHFWHG�E\�PRVW�VWXGHQWV��
:KLOH�PDMRU�XQLYHUVLWLHV�KDYH�RIWHQ�UHFRJQLVHG�WKDW�/&�VKRXOG�RU�KDV�DYDLODEOH�DW�LQVWUXFWRU¶V�GLVFUHWLRQ�XVHG�
ZLWK�GXH�FRQVLGHUDWLRQ�RI�SHGDJRJLFDO�DQG�FRS\ULJKW�LVVXHV��8QLYHUVLW\�RI�0HOERXUQH���������VRPH�VWXGHQW�
XQLRQV�KDYH�SHWLWLRQHG�IRU�/&�SROLFLHV�PDQGDWLQJ�WKH�UHFRUGLQJ�RI�DOO�OHFWXUHV��H�J���/D�7UREH�6WXGHQW�8QLRQ��
Q�G���DQG�ZRQ�WKHP��/D�7UREH�8QLYHUVLW\��������8QLYHUVLW\�RI�0HOERXUQH�6WXGHQW�8QLRQ�����������
� �
:LWK�LQFUHDVHG�GHPDQG�IRU�IOH[LEOH�OHDUQLQJ�SURJUDPV�WKHUH�LV�SUHVVXUH�WR�SXW�OHFWXUH�FRQWHQW�RQOLQH��EXW�VKRXOG�
ZH�GR�VR�MXVW�EHFDXVH�ZH�FDQ"�,W�LV�FOHDU�WKDW�IRU�VWXGHQWV�VWXG\LQJ�LQ�GLVWDQFH�PRGHV��/&�RU�SXUSRVH�PDGH�
YLGHRV�DUH�WKH�RQO\�UHDO�DOWHUQDWLYHV�WR�IDFH�WR�IDFH�OHFWXUHV��EXW�LW�UHPDLQV�DQ�RSHQ�TXHVWLRQ�WKDW�PDQ\�
LQVWUXFWRUV�DUH�DVNLQJ�DV�WR�ZKHWKHU�RIIHULQJ�/&�DV�DQ�RSWLRQ�IRU�IDFH�WR�IDFH�VWXGHQWV�RU�HQWLUHO\�UHSODFLQJ�
OHFWXUHV�ZLWK�UHFRUGLQJV�LV�D�JRRG�LGHD��2YHU�IRXU�GHFDGHV�DJR��LQ�KLV�GLVFXVVLRQ�RQ�WKH�XVH�RI�EURDGFDVW�YLGHR�
IRU�VXSSODQWLQJ�OLYH�OHFWXUHV�0F&RQQHOO��������UHPDUNHG�RQ�WKH�ODFN�RI�SULQFLSOHG�HYDOXDWLRQ�RI�WKH�
HIIHFWLYHQHVV�RI�WHDFKLQJ�WHFKQLTXHV�DQG�WHFKQRORJLHV���:KDW�KDV�FKDQJHG�LQ�QHDUO\�KDOI�FHQWXU\"�3XWWLQJ�WKH�
WHUPV�³OHFWXUH�´�³YLGHR´��DQG�³SRGFDVW´�LQWR�(%6&2+RVW�VHDUFKLQJ�WLWOH��NH\ZRUGV��DEVWUDFW�DQG�VXEMHFW�
UHWXUQHG�PRUH�WKDQ�������KLWV�DW�WLPH�RI�ZULWLQJ��1DUURZLQJ�WKHVH�WR�SHHU�UHYLHZHG�SXEOLFDWLRQV�UHGXFHV�WKLV�WR�
DERXW�������DQG�DGGLQJ�WKH�VXEMHFW�DUHD�³KLJKHU�HGXFDWLRQ´�UHGXFHV�WKLV�WR������2WKHU�ILOWHUV�FDQ�EH�DSSOLHG�WKDW�
UHGXFH�RU�LQFUHDVH�WKLV�QXPEHU��EXW�WKLV�LV�D�VXIILFLHQW�VDPSOH�WR�PDNH�D�IHZ�SRLQWV��%\�PRVW�VWDQGDUGV�WKLV�LV�QRW�
DQ�LQFRQVLGHUDEOH�DPRXQW�RI�UHVHDUFK��QRU�LV�LW�ODUJH��/LPLWDWLRQV�RI�WKLV�VHDUFK�DUH�FRQVLGHUHG�LQ�WKH�GLVFXVVLRQ���
��
:KDW�LV�WKH�VXEVWDQWLYH�FRQWHQW�RI�WKLV�ERG\�RI�ZRUN"�,W�LV�EH\RQG�WKH�VFRSH�RI�WKLV�SDSHU�WR�GR�D�WKRURXJK�
UHYLHZ��EXW�ZH�FDQ�SDLQW�D�SLFWXUH�RI�ZKDW�UHVHDUFKHUV�KDYH�GRQH���:H�DWWHPSWHG�WR�VXPPDULVH�WKH�WKHPHV�RI�
WKHVH�SDSHUV�DQG�HQGHG�XS�GHYHORSLQJ���GLVWLQFW�DQG���VRPHZKDW�RYHUODSSLQJ�FDWHJRULHV�ZKLFK�FDSWXUHG�WKH�
PDLQ�WKHPHV�RI�WKH�SDSHUV��FDWHJRULHV�DUH�LWDOLFLVHG�LQ�WKH�UHPDLQGHU�RI�WKLV�SDUDJUDSK����-XVW�RYHU�����ZHUH�
LUUHOHYDQW�±�WKH\�FRQWDLQHG�WKH�VHDUFK�WHUPV��EXW�ZHUH�QRW�DFWXDOO\�DERXW�OHFWXUH�YLGHRV��H�J���WKH�SDSHU�ZDV�
DERXW�XVLQJ�79�DQG�ILOP�FOLSV�LQ�OHFWXUHV���$ERXW����FRQFHUQHG�OLYH�WHOHFRQIHUHQFLQJ��YLGHR�WHFKQRORJ\�XVHG�LQ�
OLYH�OHFWXUHV���$ERXW�����ZHUH�WKHRU\�DQG�UHYLHZ�SDSHUV�RU�GHVFULEHG�WKH�GHYHORSPHQW�RI�FRXUVHZDUH��ZKLFK�
LQFOXGHG�OHFWXUH�YLGHR�FRQWHQW���DQG�MXVW�XQGHU�����GHVFULEHG�WKH�GHYHORSPHQW�RI�WHFKQRORJLHV�UHODWHG�WR�OHFWXUH�
YLGHRV��H�J���VRIWZDUH�WR�WLPH�LQGH[�OHFWXUH�YLGHRV�DQG�VKDUH�WKHVH�WDJV�RQ�/06V�DQG�VRFLDO�PHGLD�VLWHV��
DXWRPDWLFDOO\�JHQHUDWLQJ�OHFWXUH�VXPPDULHV�E\�RIIOLQH�SURFHVVLQJ�RI�OHFWXUH�UHFRUGLQJV��HGLWLQJ�WRROV���$ERXW����
GLG�QRW�QHDWO\�ILW�DQ\�RI�WKHVH�FDWHJRULHV��³RWKHU´���2I�DOO�WKH�SDSHUV�IRXQG�RQO\�WKLUW\�SRLQW�VHYHQ�SHU�FHQW�����
SDSHUV��GHDOW�VSHFLILFDOO\�ZLWK�OHFWXUH�YLGHRV�FUHDWHG�IURP�RU�GHVLJQHG�WR�UHSODFH�OLYH�IDFH�WR�IDFH�OHFWXUHV��
$ERXW�RQH�WKLUG�RI�WKHVH�GHDOW�VROHO\�ZLWK�VWXGHQW�RU�VWDII�SHUFHSWLRQV�RI�OHFWXUH�YLGHRV�RU�WKHLU�DWWLWXGHV�WRZDUGV�
WKHP��H�J���OLNLQJ��UHSRUWHG�HIIHFWV�RQ�VWXG\�KDELWV���ZLWK�VRPH�PHQWLRQLQJ�PRWLYDWLRQ�DQG�HIIHFWV�RQ�DWWHQGDQFH��
-XVW�RYHU�D�WKLUG�RI�WKHVH�GHDOW�SULPDULO\�ZLWK�HYDOXDWLQJ�WKH�LQVWUXFWLRQDO�HIIHFWLYHQHVV�RI�/&��H�J���WKH�OHDUQLQJ�
RXWFRPHV�DVVRFLDWHG�ZLWK�/&�DORQH�RU�LQ�FRPELQDWLRQ�ZLWK�RU�FRQWUDVWHG�DJDLQVW�RWKHU�VWXG\�RSSRUWXQLWLHV�DV�
JDXJHG�E\�TXL]]HV�DQG�H[DPV���$�OLWWOH�RYHU�D�WKLUG�RI�WKHVH�SDSHUV�GHDOW�ZLWK�ERWK�PRWLYDWLRQDO�DWWLWXGLQDO�
DVSHFWV�DQG�LQVWUXFWLRQDO�HIIHFWLYHQHVV�RI�/&�LQ�HTXDO�PHDVXUH��
�
6WXGLHV�WKDW�KDYH�PHDVXUHG�RXWFRPHV�ZLWK�ILQDO�H[DPV�RU�XVHG�TXDQWLWDWLYH�OHDUQLQJ�PHDVXUH�VXFK�DV�TXL]]HV��
SURYLGH�PL[HG�HYLGHQFH�DERXW�WKH�KHOS�RU�KDUP�GRQH�E\�/&��6RPH�KDYH�IRXQG�FRXUVHV�ZLWK�/&�HPEHGGHG�LQ�RU�
DV�WKH�VROH�IRUP�RI�LQVWUXFWLRQ�OHDG�WR�EHWWHU�VWXGHQW�RXWFRPHV��+RXWV�	�7D\ORU��������ZKLOH�RWKHU�UHVHDUFKHUV�
KDYH�IRXQG�IDFH�WR�IDFH�LQVWUXFWLRQ�RXWSHUIRUPV�RQOLQH�PHWKRGV�HYHQ�ZKHQ�VLJQLILFDQW�UHVRXUFHV�DUH�GHYRWHG�WR�
WKH�RQOLQH�YHUVLRQ��6ODWHU�	�-RQHV���������$OWKRXJK�WKHUH�DUH�ERWK�QHJDWLYH�DQG�SRVLWLYH�ILQGLQJV�WKH�PRGDO�
ILQGLQJ�LV�WKDW��DW�WKH�YHU\�OHDVW��SURYLGLQJ�/&�GRHV�QRW�LPSHGH�VWXGHQW�SHUIRUPDQFH��H�J���&UDLQ��������+XGVRQ�
	�+ROODQG���������RU�WKH�GLIIHUHQFH�DULVHV�IURP�WKH�ZD\�LQ�ZKLFK�VWXGHQWV�XVH�LW��GH�%RHU��.RPPHUV��	�GH�
%URFN���������0DQ\�RI�WKH�SDSHUV�ZH�FODVVLILHG�DV�SULPDULO\�DGGUHVVLQJ�LQVWUXFWLRQDO�HIIHFWLYHQHVV�ZKLFK�IRXQG�
WKDW�OHFWXUH�YLGHRV�FRXOG�LPSURYH�OHDUQLQJ�GLG�QRW�HIIHFWLYHO\�FRQWURO�IRU�PRWLYDWLRQDO�DQG�VDPSOLQJ�LVVXHV��IRU�
H[DPSOH�SHUIRUPDQFH�JDLQV�RFFXUUHG�ZLWKLQ�H[SHULPHQWDO�JURXSV�WKDW�KDG�QHDUO\�WRWDO�YLGHR�ZDWFKLQJ�
FRPSOLDQFH�RU�QDWXUDOLVWLF�VWXGLHV�GR�QRW�FDSWXUH�WKH�ORVVHV�DVVRFLDWHG�ZLWK�GLVHQJDJHG�VWXGHQWV�ZKR�IDLOHG�WR�
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ZDWFK�WKH�YLGHRV��
�
5HFHQW�ODUJH�VDPSOHV�VWXGLHV��H�J���YRQ�.RQVN\��,YLQV��	�*ULEEOH��������KDYH�IDLOHG�WR�ILQG�DQ\�VWURQJ�
DVVRFLDWLRQ�EHWZHHQ�/&�DQG�OHFWXUH��QRQ�DWWHQGDQFH���EXW�GR�ILQG�/&�LV�XVHG�IRU�PLVVHG�OHFWXUHV�DQG�LW�LV�QRW�
HQWLUHO\�FOHDU�ZKDW�UROH�WKH�DYDLODELOLW\�RI�/&�KDV�LQ�GHFLGLQJ�WR�VNLS�D�OHFWXUH��HYHQ�LW�LV�PDGH�XS�ODWHU��'HVSLWH�
WKH�ODFN�RI�DVVRFLDWLRQ�EHWZHHQ�/&�DQG�OHFWXUH�DEVHQFH��WKRVH�ZKR�GR�QRW�PLVV�OHFWXUHV�DQG�WKRVH�WKDW�XVH�/&�LQ�
DGGLWLRQ�WR�OHFWXUHV�WHQG�WR�JDLQ�KLJKHU�JUDGHV��:KHQ�/&�LV�GHSOR\HG�LQ�D�FRXUVH��WKHUH�ZLOO�EH�D�FRPSOH[�
LQWHUSOD\�EHWZHHQ�WKH�SHGDJRJLFDO�DQG�FRJQLWLYH�IDFWRUV�RQ�WKH�RQH�KDQG��RI�WKHPVHOYHV�DUH�YLGHRV�FDSDEOH�RI�
IRVWHULQJ�JRRG�OHDUQLQJ�RXWFRPHV��DQG�DIIHFWLYH�DQG�PRWLYDWLRQDO�IDFWRUV�RQ�WKH�RWKHU��H�J���ZKHWKHU�SHRSOH�ZDQW�
WR�XVH�WKH�WHFKQRORJ\��DQG�ZKHWKHU�LWV�DYDLODELOLW\�OHDGV�WR�KHOSIXO�RU�XQKHOSIXO�RXWFRPHV��H�J���VNLSSLQJ�
OHFWXUHV���([SHULPHQWDO��TXDOLWDWLYH��DQG�VXUYH\�UHVHDUFK�DUH�UHTXLUHG�LQ�FRPELQDWLRQ�WR�FUHDWH�RSWLPDO�OHDUQLQJ�
GHVLJQV��DQG�WKH�UHPDLQGHU�RI�WKLV�SDSHU�UHSRUWV�RQ�D�WKUHH�SKDVH�VWXG\�ZKLFK�DWWHPSWV�WR�XWLOL]H�PXOWLSOH�
PHWKRGV�LQ�XQGHUVWDQGLQJ�WKH�QHHGV�DQG�EHKDYLRXUV�RI�RXU�VWXGHQWV��
�
0HWKRG�
�
7KH�VHWWLQJ�IRU�WKLV�VWXG\�LV�D�ODUJH�9LFWRULDQ�XQLYHUVLW\�ZLWK�ERWK�LQQHU�DQG�RXWHU�VXEXUEDQ�FDPSXVHV�UXQQLQJ�D�
��\HDU�$3$&�DFFUHGLWHG�XQGHUJUDGXDWH�SV\FKRORJ\�PDMRU���$W�WLPH�RI�ZULWLQJ�WKH�XQLYHUVLW\�KDG�/&�FDSDELOLWLHV�
LQ�PDQ\��EXW�QRW�DOO��RI�LWV�PHGLXP�DQG�ODUJH�WHDFKLQJ�VSDFHV��XVLQJ�OHFWRSLD�WR�VFKHGXOH��FDSWXUH��DQG�PDQJH�
UHFRUGLQJV�IRU�XQLWV��XVLQJ�EODFNERDUG���DV�WKHLU�/06��7KHUH�ZDV�QR�RIILFLDO�SROLF\�PDQGDWLQJ�/&�XVH��EXW�
VWXGHQW�IHHGEDFN�RQ�WHDFKLQJ�KDV�UHJXODUO\�LQGLFDWHG�WKDW�VWXGHQWV�H[SHFW�LW�WR�EH�DYDLODEOH��7KH�UHFRUGLQJ�LV�RSW�
LQ�DQG�PXVW�EH�ERRNHG�E\�OHFWXUHUV��EXW�DOO�XQGHUJUDGXDWH�SV\FKRORJ\�OHFWXUHV�DUH�WDSHG�XQOHVV�WKHUH�LV�D�UHDVRQ�
QRW�WR��H�J���JXHVW�VSHDNHU��FRS\ULJKW�OLPLWDWLRQV����$OO�OHFWXUHV�LQ�WKH�SV\FKRORJ\�PDMRU�DUH�RIIHUHG�WZLFH��RQFH�
GXULQJ�ZRUN�KRXUV�DQG�RQFH�RXW�RI�KRXUV��L�H���DIWHU�����SP��WR�SURYLGH�IOH[LEOH�OHDUQLQJ�RSSRUWXQLWLHV�IRU�
VWXGHQWV�ZLWK�ZRUN�DQG�SHUVRQDO�FRPPLWPHQWV���
�
7KH�VWXG\�FRPSULVHG�WKUHH�SKDVHV�ZKLFK�HDFK�IRFXVVHG�RQ�GLIIHUHQW�VRXUFHV�RI�LQIRUPDWLRQ��(WKLFDO�DSSURYDO�WR�
FRQGXFW�WKH�UHVHDUFK�ZDV�REWDLQHG�IURP�WKH�XQLYHUVLW\¶V�KXPDQ�UHVHDUFK�HWKLFV�FRPPLWWHH�DQG�IDFXOW\�DSSURYDO�
ZDV�REWDLQHG�WR�DSSURDFK�VWDII�DQG�VWXGHQWV�IRU�WKLV�UHVHDUFK���
�
3KDVH���±�/HFWXUH�9LGHR�8VDJH�'DWD�
7KH�FRQYHQHUV�RI�XQLWV�ZHUH�DSSURDFKHG�EHIRUH�WKH�VHFRQG�VHPHVWHU�RI�������DQG�ZHUH�DVNHG�LI�WKH\�ZRXOG�EH�
ZLOOLQJ�WR�KDYH�LQIRUPDWLRQ�FROOHFWHG�IURP�WKHLU�XQLWV�UHJDUGLQJ�OHFWXUH�YLGHR�XVDJH���&RQYHQHUV�IURP�FRUH�XQLWV�
DW�HDFK�XQGHUJUDGXDWH�\HDU�DJUHHG��DQG�ILUVW�\HDU�LQWURGXFWRU\�SV\FKRORJ\��VHFRQG�\HDU�FRJQLWLYH�SV\FKRORJ\��
DQG�WKLUG�\HDU�VRFLDO�SV\FKRORJ\�ZHUH�VHOHFWHG�DV�WKH�IRFL�RI�WKLV�VWXG\���7KH�FRQYHQHUV�UHJXODUO\�XVHG�/&�
WHFKQRORJ\�E\�XVLQJ�D�FHQWUDO�ERRNLQJ�VHUYLFH�ZKLFK�UHPRWHO\�VFKHGXOHV�UHFRUGLQJV�DQG�DXWRPDWLFDOO\�PDNHV�
WKHP�DYDLODEOH�DV�D�%ODFNERDUG�UHVRXUFH��&RQYHQHUV�ZHUH�DOUHDG\�IDPLOLDU�ZLWK�KRZ�WR�GHSOR\�UHFRUGLQJ�OLQNV�
DQG�SRGFDVW�IHHGV�RQ�WKHLU�%ODFNERDUG�VLWHV��EXW�ZHUH�JLYHQ�DGGLWLRQDO�LQVWUXFWLRQ�RQ�FRQILJXULQJ�WKH�%ODFNERDUG�
HQYLURQPHQW�WR�WUDFN�/&�YLGHR�DFFHVV��³&OLFN�GDWD´���ZKLFK�UHFRUGV�WKH�GDWH�DQG�WLPH�RI�HDFK�XQLTXH�DFFHVV�RI�D�
OHFWXUH�UHFRUGLQJ�±�ZDV�WUDFNHG�RYHU�WKH�VHPHVWHU�DQG�GRZQORDGHG�DW�WKH�HQG�RI�WKH�H[DP�SHULRG��,W�LV�LPSRUWDQW�
WR�QRWH�WKDW�D�FOLFN�GRHV�QRW�JXDUDQWHH�WKDW�WKH�YLGHR�ZDV�YLHZHG�LQ�ZKROH�RU�LQ�SDUW��VLPSO\�WKDW�DQ�DWWHPSW�WR�
DFFHVV�LW�ZDV�VXFFHVVIXO��
�
3KDVH���±�)RFXV�*URXSV�
$OWKRXJK�3KDVH���SURYLGHG�REMHFWLYH�LQIRUPDWLRQ�DERXW�VWXGHQW�DFFHVVLQJ�RI�OHFWXUH�UHFRUGLQJV��LW�ZDV�
UHFRJQLVHG�WKDW�ULFKHU�TXDOLWDWLYH�LQIRUPDWLRQ�UHJDUGLQJ�VWXGHQW�DQG�VWDII�SHUFHSWLRQV�RI�/&�XVDJH�ZDV�UHTXLUHG���
7R�WKLV�HQG�ILYH�RSHQ�HQGHG�IRFXV�JURXSV�ZHUH�KHOG��WKUHH�ZLWK�VWXGHQWV�DQG�WZR�ZLWK�VWDII��$OO�IRFXV�JURXSV�
ZHUH�FRQGXFWHG�E\�WKH�VDPH�SHUVRQ��DQ�H[SHULHQFHG�TXDOLWDWLYH�UHVHDUFKHU�ZKR�DVNHG�VWDII�DQG�VWXGHQWV�WR�
FRPPHQW�RQ�LVVXHV�UHODWHG�WR�WKH�XVH�RI�OHFWXUH�YLGHR�VRIWZDUH��*URXSV�KDG�D�PD[LPXP�VL]H�RI���SHUVRQV�DQG�
W\SLFDOO\�WRRN�DQ�KRXU��
�
3KDVH���±�6WXGHQW�6XUYH\�
7KH�TXDOLWDWLYH�UHVXOWV�RI�3KDVH���ZHUH�XVHG�WR�GHYHORS�D�VKRUW�VXUYH\�WR�YDOLGDWH�VRPH�RI�WKH�REVHUYDWLRQV�IURP�
WKH�IRFXV�JURXS�DQG�REWDLQ�D�UHSUHVHQWDWLYH�VDPSOH�RI�VWXGHQWV�DFURVV�DOO�\HDU�OHYHOV�WR�DGGUHVV�D�IHZ�VSHFLILF�
/&�UHODWHG�TXHVWLRQV��VSHFLILFDOO\�����ZKDW�DUH�WKH�UHDVRQV�VWXGHQWV�DFFHVV�OHFWXUH�UHFRUGLQJV�����DUH�WKHUH�
GLIIHUHQFHV�LQ�/&�XVH�SHUFHSWLRQ�DFURVV�GLIIHUHQW�\HDU�OHYHOV�����UHDVRQV�WKDW�VWXGHQW�GR�QRW�DFFHVV�OHFWXUH�
UHFRUGLQJV��DQG����LQIRUPDWLRQ�UHJDUGLQJ�ZKDW�IDFXOW\�PLJKW�GR�WR�LQFUHDVH�/&�XVH��
�
� �
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3DUWLFLSDQWV�
)LIW\�VHYHQ�VWXGHQWV�FRPSOHWHG�WKH�VXUYH\��3DUWLFLSDQWV�UDQJHG�IURP�������\HDUV�RI�DJH��)LIWHHQ�ZHUH�PDOH�
���������WKH�UHPDLQLQJ����ZHUH�IHPDOH����������WZR�GLG�QRW�JLYH�WKHLU�JHQGHU��7KLV�DJH�DQG�JHQGHU�SURILOH�LV�
FRQVLVWHQW�ZLWK�WKH�HQUROPHQW�RI�WKH�XQGHUJUDGXDWH�SV\FKRORJ\�PDMRU���
�
0DWHULDOV�DQG�3URFHGXUH��
7KH�VXUYH\�FRQVLVWHG�RI����PXOWLSOH�RSWLRQ�QXPHULF�DQVZHU�TXHVWLRQV�DVVHVVLQJ�GHPRJUDSK\��JHQGHU��DJH��\HDU�
OHYHO��DYHUDJH�JUDGHV��DQG�XVH�DQG�SHUFHSWLRQV�RI�/&�WHFKQRORJ\��KRZ�RIWHQ�DQG�KRZ�PXFK�/&�LV�XVHG��KRZ�
XVHIXO�LW�LV��UROH�LQ�OHFWXUH�DWWHQGDQFH��EDUULHUV�WR�XVH���7KHUH�ZHUH�DOVR�WKUHH�RSHQ�HQGHG�TXHVWLRQV�DVNLQJ�
VWXGHQWV�WR�LGHQWLI\�WKH�EHVW�WKLQJ�DERXW�WKH�WHFKQRORJ\��ZKDW�ZRXOG�PDNH�LW�PRUH�XVHIXO��DQG�D�ZLVK�OLVW�RI�
VRIWZDUH�IHDWXUHV��7KH�VXUYH\�ZDV�GHOLYHUHG�XVLQJ�2SLQLR��������RQOLQH�VXUYH\�WRRO���6WXGHQWV�LQ�WKH�VHOHFWHG�
XQGHUJUDGXDWH�XQLWV�SOXV�D�IRXUWK�\HDU�KRQRXUV�SV\FKRORJ\�XQLW�ZHUH�LQYLWHG�WR�SDUWLFLSDWH�YLD�DQQRXQFHPHQWV�
SODFHG�RQ�WKH�/06�LQ�WKH�ILQDO�ZHHN�RI�FODVVHV��,QIRUPHG�FRQVHQW�ZDV�REWDLQHG��FRQVHQW�LQGLFDWHG�E\�
FRPSOHWLRQ�RI�WKH�VXUYH\��
�
5HVXOWV�
�
3KDVH���±�/HFWXUH�9LGHR�8VDJH�'DWD�
7KH�OHFWXUH�UHFRUGLQJ�V\VWHP�XVHG��OHFWRSLD��KDV�D�QXPEHU�UHFRUGLQJ�RSWLRQV��7KHVH�LQFOXGH��DXGLR�RQO\��DXGLR�
DQG�GDWD�SURMHFWRU��DXGLR�DQG�OHFWHUQ��YLGHR�RI�WKH�VSHDNHU���DQG�DXGLR��OHFWHUQ��DQG�GDWD�SURMHFWRU��³GXDO�
FDSWXUH´���7KH�OHFWHUQ�RSWLRQ�LV�QRW�DYDLODEOH�LQ�DOO�VSDFHV��7KH�/&�V\VWHP�DXWRPDWLFDOO\�SURGXFHV�DOO�³ORZHUHG�
RUGHU´�YHUVLRQV�RI�D�FDSWXUH��DQG�DW�PXOWLSOH�UHVROXWLRQV��GLIIHUHQW�ILOH�VL]HV�IRU�GRZQORDG��H�J���LI�WKH�GXDO�
FDSWXUH�RSWLRQ�LV�VHOHFWHG��WKH�DXGLR�RQO\��DXGLR�GDWD�FDSWXUH��DQG�DXGLR�YLGHR�YHUVLRQV�DUH�SURGXFHG�DV�ZHOO��
�
$OO�WKH�WHDFKLQJ�VWDII�LQ�WKH�VXUYH\HG�XQLWV�XVHG�WKH�DXGLR�GDWD�FDSWXUH�YHUVLRQ��ZKLFK�LV�WKH�V\VWHP�GHIDXOW��
$QHFGRWDOO\�WKLV�LV�WKH�IRUPDW�XVHG�E\�DOO�OHFWXUHUV�LQ�WKH�SV\FKRORJ\�JURXS��6RPH�UHPDUNV�UHJDUGLQJ�WKLV�DUH�
JLYHQ�LQ�WKH�VHFWLRQ�RI�WKHVH�UHVXOWV�GHVFULELQJ�3KDVH����(DFK�OHFWXUH�LV�GHOLYHUHG�WZLFH��2QO\�WKH�UHSHDW�GHOLYHU\�
LV�UHFRUGHG��ZKLFK�LV�DYDLODEOH�ZLWKLQ�DQ�KRXU�RI�WKH�HQG�RI�WKH�OHFWXUH��
�
7KH�KLW�GDWD�IRU�HDFK�XQLW�DUH�SUHVHQWHG�LQ�SORWV�VKRZLQJ�WKH�WRWDO�QXPEHU�RI�DFFHVVHV�IRU�HDFK�UHFRUGLQJ�DFURVV�
WKH�ZKROH�WHDFKLQJ�SHULRG��WKH�QXPEHU�RI�DFFHVVHV�IRU�HDFK�FDOHQGDU�ZHHN�RI�WKH�WHDFKLQJ�SHULRG�DJJUHJDWHG�
DFURVV�DOO�UHFRUGLQJV��QRWH��VWXGHQWV�FDQQRW�DFFHVV�IXWXUH�UHFRUGLQJV����DQG�WKH�WLPH�RI�GD\�IRU�DFFHVVHV�
DJJUHJDWHG�DFURVV�OHFWXUH�UHFRUGLQJ�DQG�WHDFKLQJ�SHULRG��%HWZHHQ�WKHP�WKHVH�GLVSOD\V�JLYH�DQ�LQGLFDWLRQ�RI�ZKDW�
WRSLFV�OHFWXUHV�VWXGHQWV�DUH�ZDWFKLQJ��ZKHQ�LQ�WKH�VHPHVWHU�WKH\�DFFHVV�WKHP��DQG�KRZ�WKHVH�DFFHVVHV�DUH�
WLPHWDEOHG�LQWR�VWXGHQWV¶�GDLO\�OLYHV��3ORWV�DQG�GHVFULSWLRQV�RI�WKH�GDWD�DUH�JLYHQ�VHSDUDWHO\�IRU�HDFK�\HDU�OHYHO��
7KHUH�ZHUH����OHFWXUHV�IRU�HDFK�XQLW��WKH�ZKROH�WHDFKLQJ�SHULRG�FRYHULQJ����ZHHNV�ZLWK�D�QRQ�LQVWUXFWLRQ�SHULRG�
LQ�WKH�VHYHQWK�ZHHN��7KH�H[DP�DQG�UHYLVLRQ�SHULRG�RFFXSLHV�ZHHNV����WR����LQ�WKHVH�SORWV��
�
/HFWXUH�7RSLFV�9LHZHG�
)LJXUH���GLVSOD\V�WKH�OHFWXUH�WRSLF��L�H���OHFWXUH�GHOLYHUHG�LQ�HDFK�ZHHN�RI�VHPHVWHU���)RU�ILUVW�\HDUV��WKH�ILUVW�
OHFWXUH�ZDV�WKH�PRVW�YLHZHG��ZLWK�DOPRVW�DV�PDQ\�KLWV�DV�HQUROPHQWV��$FFHVVHV�TXLFNO\�WDSHUHG�RII�DQG�WUHQGHG�
GRZQ�WR�DQ�DYHUDJH�RI������ZLWK�D�EXPS�LQWHUUXSWLQJ�WKH�WUHQG�LQ�ZHHN���OHFWXUH��
6HFRQG�\HDUV�VKRZHG�D�VLPLODU��EXW�OHVV�SURQRXQFHG�YHUVLRQ�RI�WKLV�SDWWHUQ��2ZLQJ�WR�D�WHFKQLFDO�JOLWFK�WKH�ILUVW�
OHFWXUH�IDLOHG�WR�UHFRUG��7KLUW\�RQH�VWXGHQWV�WULHG�WR�DFFHVV�LW�EHIRUH�WKH�OLQN�ZDV�UHPRYHG��7KLV�XQGHUVFRUHV�WKH�
SRLQW�WKDW�KLWV�GR�QRW�HTXDWH�WR�YLHZV��$IWHU�DQ�LQLWLDO�SHDN�LQ�QXPEHU�RI�YLHZV�IRU�OHFWXUHV�HDUO\�LQ�WKH�VHTXHQFH�
DFFHVVHV�WDSHUHG�RII�WR�DQ�DYHUDJH�RI�DERXW����SHU�ZHHN�ZLWK�VOLJKW�LQFUHDVHV�LQ�DFFHVVHV�RI�WKH�ZHHN���DQG����
UHFRUGLQJV��
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�
)LJXUH����/&�GRZQORDG�KLWV�SHU�OHFWXUH�IRU��VW���QG��DQG��UG�\HDU�VWXGHQWV��1RWH�WKDW�D�QRQ�LQVWUXFWLRQ�ZHHN�

�QRW�VKRZQ��LV�LQWHUSRVHG�EHWZHHQ�OHFWXUHV���DQG����
�
:KLOH�WKHUH�DUH�VPDOO�GLIIHUHQFHV�LQ�VRPH�DUHDV��WKLUG�\HDUV�VKRZHG�VWULNLQJ�VLPLODULWLHV�WR�WKH�ILUVW�\HDU�GDWD��$V�
ZLWK�ILUVW�\HDU��WKH�PRVW�DFFHVVHG�OHFWXUHV�ZHUH�WKH�ILUVW�WZR��ZLWK�D�VPDOO�VXUJH�LQ�DFFHVVHG�IRU�WKH�OHFWXUH�WKDW�
SUHFHGHG�WKH�VWXG\�EUHDN��$V�ZLWK�WKH�RWKHU�WZR�\HDU�OHYHOV��WKHUH�ZDV�D�PDMRU�WUHQG�IRU�DFFHVVHV�E\�WKLUG�\HDUV�
WR�GHFOLQH�IRU�ODWHU�OHFWXUHV�EXW�D�VPDOO�DPRXQW�RI�RVFLOODWLRQ�DURXQG�WKH�PDLQ�WUHQG��
�
/HFWXUH�$FFHVV�±�7LPLQJ�LQ�6WXG\�3HULRG�
)LJXUH���VKRZ�WKH�QXPEHU�RI�KLWV�IRU�HDFK�FDOHQGDU�ZHHN�LQ�WKH�VWXG\�H[DP�SHULRG��7KLV�KLW�VKRZ�WKH�DJJUHJDWH�
RI�DOO�OHFWXUHV�WRSLFV�DFFHVVHG��H�J���WKH�KLWV�LQ�ZHHN���LQFOXGH�GRZQORDGV�RI�WRSLFV�������DQG���PDGH�LQ�WKH�WKLUG�
ZHHN�RI�VHPHVWHU��
�
)RU�ILUVW�\HDUV��WKH�QXPEHU�LI�DFFHVVHV�SHU�FDOHQGDU�ZHHN�RVFLOODWHG�DURXQG�����SHU�ZHHN�ZLWK�WZR�SURQRXQFHG�
VSLNHV�DQG�RQH�PRGHUDWH�GLS�LQ�DFFHVVHV��7KH�ILUVW�DQG�VPDOOHU�RI�WKH�WZR�VSLNHV�ZDV�DURXQG�ZHHNV������HDUO\�LQ�
WKH�VHPHVWHU��)ROORZLQJ�WKLV�VSLNH�DFFHVV�ZDV�IDLUO\�VWDEOH�XS�WR�DQG�WKURXJK�WKH�VWXG\�EUHDN��$FFHVVHV�WKH�
GLSSHG�LQ�ZHHNV���DQG����ZKLFK�FRLQFLGHG�ZLWK�WKH�VXEPLVVLRQ�RI�WKH�PDMRU�DVVLJQPHQW�IRU�WKH�XQLW��HQG�RI�ZHHN�
����$FFHVVHV�WKH�UHWXUQHG�WR�SUH�DVVLJQPHQW�OHYHOV�WKHQ�VSLNHG�VKDUSO\�LQ�ZHHNV����DQG�����WKH�H[DP�IRU�WKLV�XQLW�
IDOOLQJ�LQ�ZHHN������
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�
)LJXUH����/&�GRZQORDG�KLWV�IRU�HDFK�ZHHN�RI�WKH�WHDFKLQJ�DQG�H[DP�SHULRG�IRU��VW���QG��DQG��UG�\HDU�

VWXGHQWV��
�
$OWKRXJK�VHFRQG�\HDU�VWXGHQWV�KDG�VLPLODU�ZHHN�RI�DFFHVV�SDWWHUQ�WR�ILUVW�\HDUV�WKHUH�DUH�VRPH�LPSRUWDQW�
TXDOLWDWLYH�GLIIHUHQFHV��6HFRQG�\HDUV�VKRZHG�WKH�VDPH�LQLWLDO�VXUJH�LQ�DFFHVVHV�HDUO\�LQ�WKH�VHPHVWHU��KRZHYHU��
WKLV�ZDV�VPDOOHU�WKDQ�WKH�ILUVW�\HDU�VXUJH��SRVVLEO\�GXH�WR�WKH�IDLOXUH�RI�WKH�ILUVW�UHFRUGLQJ��7KHUH�LV�VRPH�
HYLGHQFH�RI�D�GLS�LQ�DFFHVV�FRLQFLGLQJ�ZLWK�WKH�ZHHNV�RI�DVVLJQPHQW�VXEPLVVLRQ��ZHHN���DQG�����DOWKRXJK�WKLV�LV�
PXFK�OHVV�SURQRXQFHG�WKDQ�WKH�GLS�DW�WKLV�WLPH�LQ�WKH�ILUVW�\HDU�SORWV��1RWDEOH�LV�WKH�HQRUPRXV�VSLNH�LQ�DFFHVVHV�
GXULQJ�WKH�H[DP�SHULRG��
�
7KLUG�\HDU�VWXGHQWV�KDG�DQ�DFFHVV�SDWWHUQ�VLPLODU�WR�WKH�VHFRQG�\HDUV�EXW�YDULHG�LQ�PDJQLWXGH��7KH�VDPH�GLS�LQ�
DFFHVVHV�LQ�WKH�ZHHNV�SUHFHGLQJ�WKH�PDMRU�DVVLJQPHQW�ZDV�REVHUYHG�DORQJ�ZLWK�D�YHU\�ODUJH�VSLNH�LQ�DFFHVVHV�
GXULQJ�WKH�VWXG\�SHULRG��7KH�LQLWLDO�VXUJH�RI�DFFHVVHV�DW�WKH�VWDUW�RI�WKH�VHPHVWHU�ZDV�PXFK�VPDOOHU�WKDQ�RWKHU�
\HDU�OHYHOV�DQG�DUJXDEO\�QRW�FOHDUO\�HYLGHQW��7KHUH�ZDV�D�YHU\�SURQRXQFHG�VZHOO�LQ�DFFHVVHV�LQ�WKH�ODVW�IHZ�
ZHHNV�RI�FODVV��VLPLODU�SUH�H[DP�SHULRG�ZHOOV�DQG�H[DP�SHULRG�VSLNHV�FDQ�EH�VHHQ�LQ�ILUVW�DQG�VHFRQG�\HDU�EXW�
DUH�PXFK�PRUH�SURQRXQFHG�LQ�WKH�WKLUG�\HDU�GDWD��
�
7LPH�RI�'D\�RI�$FFHVVHV�
)LJXUH���LQGLFDWHV�WKH�WLPH�RI�GD\�DFFHVVHV�ZHUH�PDGH�DJJUHJDWHG�DFURVV�OHFWXUH�WRSLF�DQG�ZHHN�RI�VHPHVWHU��$OO�
WKUHH�\HDU�OHYHOV�VKRZHG�YHU\�SDWWHUQV�LQ�WKH�ZD\�WKH�DFFHVVHG�WKH�UHFRUGLQJV��0RVW�/&�DFFHVVHV�ZHUH�PDGH�
EHWZHHQ���DP�DQG��SP��ZLWK�D�VPDOO�OXOO�RU�WDSHULQJ�RII�LQ�DFFHVVHV�LQ�WKH�HDUO\�HYHQLQJ�IROORZHG��6PDOO�
IOXFWXDWLRQV�LQ�DFFHVVHV�DUH�HYLGHQW�DW�GLIIHUHQW�WLPHV��SP�DQG���SP��$FWLYLW\�UDSLGO\�GURSV�RII�DW�PLGQLJKW��DQG�
YHU\�IHZ�DFFHVVHV�DUH�PDGH�EHWZHHQ�PLGQLJKW�DQG��DP��
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�
)LJXUH����/&�GRZQORDG�KLWV�E\�WLPH�RI�GD\�IRU��VW���QG��DQG��UG�\HDU�VWXGHQWV��

�
�
�
3KDVH���±�)RFXV�*URXSV�
$OWKRXJK�VWXGHQWV�ZHUH�JHQHUDOO\�SRVLWLYH�DERXW�WKH�WHFKQLFDO�DVSHFWV�RI�OHFWXUH�UHFRUGLQJV��TXDOLW\��DFFHVV��HWF���
RQH�RI�WKH�PDLQ�ILQGLQJV�ZDV�VWURQJ�GLIIHUHQFHV�EHWZHHQ�VWXGHQWV�FRQFHUQLQJ�WKH�SXUSRVH�RI�OHFWXUH��:KHWKHU�RU�
QRW�/&�ZDV�VHHQ�DV�D�XVHIXO�WRRO�GHSHQGHG�RQ�WKH�VWXGHQW¶V�LGHDV�DERXW�WKH�SXUSRVH�RI�WKH�OHFWXUH��7KRVH�ZKR�
FRQVLGHUHG�WKH�PDLQ�SXUSRVH�RI�WKH�OHFWXUH�LV�IRU�WKH�OHFWXUHU�WR�LPSDUW�LQIRUPDWLRQ�WR�VWXGHQWV�FRQVLGHU�/&�WR�EH�
D�YHU\�XVHIXO�WRRO��,Q�FRQWUDVW��VWXGHQWV�ZKR�FRQVLGHUHG�WKH�SXUSRVH�RI�WKH�OHFWXUH�LV�WR�JHW�VWXGHQWV�WRJHWKHU�
FRQVLGHUHG�/&�WR�EH�D�SRRU�VXEVWLWXWH��7KH�PDMRULW\�RI�VWXGHQWV�DFNQRZOHGJHG�WKDW�/&�DYDLODELOLW\�SOD\HG�D�UROH�
LQ�WKH�GHFLVLRQV�WR�DWWHQG�FODVVHV��
�
$V�ZLWK�WKH�VWXGHQW�JURXSV��ZKLOH�VWDII�ZHUH�JHQHUDOO\�SRVLWLYH�DERXW�/&�WKHUH�ZHUH�GLIIHUHQFHV�EHWZHHQ�VWDII�RQ�
WKHLU�YLHZV�RI�WKH�WHFKQRORJ\�ZKLFK�ZHUH�DSSDUHQWO\�UHODWHG�WR�WKHLU�YLHZ�RQ�WKH�SXUSRVH�RI�OHFWXUHV��/LNH�
VWXGHQWV��VWDII�ZKR�HPSKDVLVHG�WKH�WUDQVPLVVLRQ�RQ�LQIRUPDWLRQ�ZHUH�JHQHUDOO\�SRVLWLYH�WRZDUGV�LW��KRZHYHU��
WKRVH�WKDW�VDZ�WKH�SXUSRVH�RI�OHFWXUHV�DV�JDWKHULQJ�VWXGHQWV�WRJHWKHU�DQG�JHQHUDWLQJ�HQWKXVLDVP�DERXW�WKH�WRSLFV�
IHOW�WKDW�/&�ZDV�D�SRRU�VXEVWLWXWH�IRU�IDFH�WR�IDFH�WHDFKLQJ���
�
6HYHUDO�VWDII�H[SUHVVHG�WKH�FRQFHUQ�WKDW�/&�KDG�WKH�FRQVHTXHQFH�RI�HQFRXUDJLQJ�VWXGHQW�WR�HQJDJH�OHVV�ZLWK�WKH�
FRXUVH�DQG�DIIHFWHG�DWWHQGDQFH���2QH�VWDII�PHPEHU�FRPPHQWHG��

,�WKLQN�WKHUH�DUH�VWXGHQWV�ZKR�GR�VHH�WKHPVHOYHV�DV�EHLQJ�YHU\�WLPH�SRRU�DQG�EHOLHYH�WKDW�WKH\�ZLOO�
UHYLHZ�WKH�FRQWHQW�DW�DQRWKHU�WLPH��%XW�ORRNLQJ�DW�WKH�VWDWV��EHFDXVH�,�DFWXDOO\�GR�ORRN�DW�DOO�WKH�VWDWV�IURP�
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6WDII�DOVR�H[SUHVVHG�FRQFHUQV�UHODWHG�WR�FRS\ULJKW�LVVXHV�DQG�SRWHQWLDO�XQLQWHQWLRQDO�FRS\ULJKW�LQIULQJHPHQW��
2QH�VWDII�PHPEHU�UHPDUNHG��
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6RPH�VWDII�UHPDUNHG�WKDW�WKH\�GLG�QRW�XVH�RU�OLNH�WR�XVH�/&�EHFDXVH�RI�WKH�WKRXJKW�RI�EHLQJ�UHFRUGHG��DV�
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3KDVH���±�6WXGHQW�6XUYH\�
6RPH�EDVLF�GHPRJUDSKLF�LQIRUPDWLRQ�IRU�WKH�UHVSRQGHQWV�LV�JLYHQ�LQ�7DEOH����

�
7DEOH����<HDU�RI�6WXG\�DQG�$YHUDJH�*UDGH�IRU�5HVSRQGHQWV�
6WXGHQW�&KDUDFWHULVWLF� ��RI�UHVSRQGHQWV�
<HDU�RI�6WXG\� �
�����VW� �����
�����QG�� �����
�����UG� �����
�����WK�� ����
����1RW�JLYHQ� ����
� �
$YHUDJH�*UDGH� �
����+LJK�'LVWLQFWLRQ� �����
����'LVWLQFWLRQ� �����
����&UHGLW� �����
����3DVV� ����
����1RW�JLYHQ� ����

�
$OWKRXJK�WKH�DJH�DQG�JHQGHU�SURILOH�RI�WKH�VDPSOH�ZDV�UHSUHVHQWDWLYH�RI�WKH�VWXGHQW�ERG\��\HDU�RI�VWXG\�DQG�
JUDGHV�ZHUH�QRW���QG�\HDU�VWXGHQWV�ZHUH�VLJQLILFDQWO\�XQGHUUHSUHVHQWHG�DQG�ILUVW�\HDU�VWXGHQWV�VOLJKWO\�
RYHUUHSUHVHQWHG��VWXGHQWV�REWDLQLQJ�GLVWLQFWLRQ�JUDGHV�ZHUH�KHDYLO\�RYHUUHSUHVHQWHG��ZKLOH�VWXGHQWV�REWDLQLQJ�
SDVVHV�ZHUH�VLJQLILFDQWO\�XQGHUUHSUHVHQWHG���
�
1LQHW\�RQH�SRLQW�WZR�SHU�FHQW�RI�UHVSRQGHQWV�UHSRUWHG�KDYLQJ�DFFHVVHG�/&�UHFRUGLQJV�ZKLOH�VWXG\LQJ��ZLWK�
H[DFWO\�RQH�WKLUG�RU�UHVSRQGHQWV�LQGLFDWHG�WKDW�/&�ZDV�DYDLODEOH�IRU�DOO�WKHLU�XQLWV��WKH�UHPDLQGHU�±�EDU�WZR�
UHVSRQGHQWV�ZKR�KDG�QHYHU�KHDUG�RI�/&���LQGLFDWLQJ�WKDW�/&�ZDV�DYDLODEOH�IRU�RQO\�VRPH�RI�WKHLU�XQLWV��6WXGHQWV�
ZHUH�DVNHG�ZKDW�XVDJH�SDWWHUQ�EHVW�GHVFULEHG�WKHLU�XVH�RI�/&��WKHLU�UHVSRQVHV�DUH�VKRZQ�LQ�OHIW�WZR�FROXPQV�RI�
7DEOH�����
�
$ERXW�IRXU�ILIWKV�RI�UHVSRQGHQWV�LQGLFDWHG�WKDW�WKH\�WULHG�WR�DWWHQG�DOO�OHFWXUHV�DQG�XVHG�/&�WR�PDNH�XS�IRU�
PLVVHG�OHFWXUHV�RU�IRU�UHYLVLRQ���1HDUO\�RQH�ILIWK��KRZHYHU��LQGLFDWHG�WKDW�/&�ZDV�XVHG�LQ�SODFH�RI�OHFWXUHV��7KH�
UHVSRQGHQWV�ZKR�LQGLFDWHG�WKH\�XVHG�/&�VRPHZKDW�ZHUH�DVNHG�ZKDW�WKHLU�UHDVRQV�IRU�GRLQJ�VR�ZHUH��WKHVH�
UHVSRQVHV�DUH�VXPPDULVHG�LQ�WZR�ULJKWPRVW�FROXPQV�RI�7DEOH�����
�

7DEOH����6WXGHQWV¶�6W\OH�RI�/&�8VH�DQG�5HDVRQV�IRU��QRW��8VLQJ�/&��
8VDJH�6W\OH� �� � 5HDVRQ�IRU�8VH�1RQ�8VH� �F�
,�WU\�WR�DWWHQG�DOO�OHFWXUHV�DQG�QRW�XVH�/&� ���� � 5HDVRQ�IRU�/&�8VHD�� �
,�WU\�WR�DWWHQG�DOO�OHFWXUHV�DQG�XVH�/&�DV�D��
��EDFN�XS�IRU�OHFWXUHV�,�PLVV�

����� � ����0LVVHG�/HFWXUH� �����

,�WU\�WR�DWWHQG�DOO�OHFWXUHV�XVH�/&�IRU�
��UHYLVLRQ�

����� � ����6WXG\�IRU�H[DPLQDWLRQV� �����

,�XVH�/&�LQVWHDG�RI�DWWHQGLQJ�OHFWXUHV� ����� � ����5HYLVH�OHFWXUH�PDWHULDO� �����
,�GR�QRW�DWWHQG�OHFWXUHV�DQG�GR�QRW�XVH�/&� ���� � ����%HWWHU�XQGHUVWDQG�GLIILFXOW�FRQFHSWV��

�����IURP�WKH�OHFWXUH�
�����

� � � ����6XSSOHPHQW�QRWHV�PDGH�LQ�OHFWXUHV� �����
� � � ����%HWWHU�XQGHUVWDQG�WKH�OHFWXUHU� �����
� � � � �
� � � 5HDVRQ�IRU�1RQ�8VHE� �
� � � ���1HYHU�PLVVHG�OHFWXUH��VR�GRQ¶W�QHHG�/&� �����
� � � ���8QDYDLODEOH�IRU�XQLW� �����
� � � ���3RRU�DXGLR�TXDOLW\��SRRU�YLGHR�TXDOLW\� ����
� � � ���/DUJH�GRZQORDG�VL]H� ����
1RWH��D�5HDVRQ�IRU�XVH�LQFOXGHV�RQO\�VWXGHQWV�ZKR�XVHG�/&��E5HDVRQV�IRU�QRQ�XVH�LQFOXGHV�RQO\�UHVSRQVHV�IURP�
VWXGHQWV�ZKR�GR�QRW�XVH�/&��F5HVSRQGHQWV�FRXOG�JLYH�PXOWLSOH�UHDVRQV�DQG�WKXV�SHUFHQWDJHV�GR�QRW�VXP�WR�����
�
$JJUHJDWHG��WKH�PDMRULW\�RI�UHDVRQV�VWXGHQWV�JDYH�IRU�XVLQJ�/&�UHIOHFWHG�D�GLYHUVLW\�RI�UHYLVLRQ�RU�SRVW�OHFWXUH�
HODERUDWLRQ�JRDOV��7KH�VLQJOH�PRVW�IUHTXHQWO\�HQGRUVHG�UHDVRQ��KRZHYHU��ZDV�XVLQJ�/&�WR�PDNH�XS�IRU�PLVVHG�
OHFWXUHV��1RWHZRUWK\�LV�WKDW�LQ�D�IROORZ�XS�TXHVWLRQ�VSHFLILFDOO\�DVNLQJ�DERXW�PLVVHG�OHFWXUHV�������RI�
UHVSRQGHQWV�LQGLFDWHG�WKDW�WKH\�LQWHQWLRQDOO\�PLVVHG�OHFWXUHV�EHFDXVH�WKH\�NQHZ�WKH\�ZRXOG�KDYH�DFFHVV�WR�/&��
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,QWHUHVWLQJO\��VWXGHQWV�ZKR�GLG�QRW�XVH�/&�WR�PLVV�OHFWXUHV�JRW�KLJK�GLVWLQFWLRQV��������YV��������DQG�
GLVWLQFWLRQV��������YV���������PRUH�IUHTXHQWO\�WKDQ�WKRVH�ZKR�XVHG�/&�WR�PLVV�OHFWXUHV��7KRVH�ZKR�XVHG�/&�WR�
PLVV�OHFWXUHV�UHFHLYHG�FUHGLWV�PRUH�IUHTXHQWO\�WKDQ�WKRVH�ZKR�GLG�QRW�VNLS�OHFWXUHV�NQRZLQJ�WKDW�/&�ZRXOG�EH�
DYDLODEOH��������YV����������
7KRVH�ZKR�GLG�QRW�XVH�/&�GLG�VR�EHFDXVH�WKH\�IHOW�WKH\�GLG�QRW�QHHG�LW�RU�WKDW�LW�ZDVQ¶W�DYDLODEOH��1R�
UHVSRQGHQWV�FLWHG�TXDOLW\�DQG�GRZQORDG�VL]H�DV�D�EDUULHU��EXW�PRVW�QRQ�XVHUV�GLG�QRW�SURYLGH�D�UHDVRQ�IRU�QRQ�
XVH�IURP�WKH�OLVW�RI�RSWLRQ�RU�LQ�DQ�RSHQ�HQGHG�UHVSRQVH��
�
'LVFXVVLRQ�
�
/HFWXUH�&DSWXUH�8VDJH�3DWWHUQV�
,Q�LQWHUSUHWLQJ�WKH�UHVXOWV�DQG�IUDPLQJ�WKLV�GLVFXVVLRQ�ZH�UHLWHUDWH�WKUHH��/&�ZDV�DYDLODEOH�IRU�DOO�WKH�XQLWV�
VXUYH\HG�LQ�WKLV�VWXG\��ZKLOH�WKH�DJH�DQG�JHQGHU�RI�WKH�VDPSOH�ZDV�UHSUHVHQWDWLYH�RI�WKH�VWXGHQW�ERG\��KLJK�
DFKLHYLQJ�VWXGHQWV�DUH�RYHUUHSUHVHQWHG�LQ�WKLV�VWXG\��WKLV�VWXG\�RQO\�VXUYH\HG�VWXGHQWV�HQUROOHG�LQ�IDFH�WR�IDFH�
SURJUDPV��
�
7KH�DFFHVV�GDWD�IURP�3KDVH���RI�WKH�VWXG\�LQGLFDWHV�WKDW�VWXGHQWV�RI�DOO�\HDU�OHYHOV�LQ�WKH�SV\FKRORJ\�PDMRU�KDYH�
YHU\�VLPLODU�/&�DFFHVV�SDWWHUQ��ZLWK�ILUVW�\HDUV�VKRZLQJ�SHUKDSV�PRUH�LQLWLDO�HQWKXVLDVP�IRU�WKH�WHFKQRORJ\��EXW�
WKHLU�XVH�RI�LW�ZDQLQJ�PRUH�TXLFNO\���)RU�DOO�\HDU�OHYHOV�/&�DFFHVVHV�GURS�RYHU�WKH�ILUVW�IHZ�ZHHNV�RI�FODVVHV��
VXJJHVWLQJ�DQ�LQLWLDO�HQHUJHWLF�HQJDJHPHQW�IROORZHG�E\�D�PRUH�VXVWDLQDEOH��VWDELOLVDWLRQ�RI�VWXG\�KDELWV��$OO�\HDU�
OHYHOV�DOVR�VKRZ�UHGXFHG�/&�DFFHVV�ZKHQ�ODUJH�DVVLJQPHQW�GHDGOLQHV�DUH�DSSURDFKLQJ��VXJJHVWLQJ�WKDW�VWXGHQWV�
DUH�IRFXVLQJ�WKHLU�HIIRUWV�RQ�JUDGHV�DQG�PD\�VWXG\LQJ�OHFWXUH�PDWHULDO�OHVV�LQ�WKLV�SHULRG��$OO�\HDU�OHYHOV�VKRZ�
WKH�KHDYLHVW�DFFHVV�GXULQJ�WKH�H[DP�SHULRG�DQG�WKHVH�DUH�PRVWO\�DFFHVVHV�RI�WKH�ROGHVW��L�H���ILUVW�IHZ��OHFWXUHV��
1RWHZRUWK\�LV�WKDW�WKH�PDMRULW\�RI�DFFHVVHV�KDSSHQ�LQ�ZRUN�KRXUV�DQG�WKH�³WUDGLWLRQDO´�HYHQ�VWXG\�SHULRG��7KH�
PDMRULW\�RI�VWXGHQWV�DUH�QRW�XVLQJ�WKH�IOH[LELOLW\�DIIRUGHG�E\�WKH�V\VWHP�WR�ZRUN�³RXW�RI�KRXUV�´�$�UHODWLYHO\�
VPDOO�SHUFHQWDJH�RI�VWXGHQWV�DUH�DFFHVVLQJ�WKH�V\VWHP�RXW�RI�KRXU��DQG�IXUWKHU�UHVHDUFK�LV�QHHGHG�LQWR�WKH�
GHPRJUDSK\�RI�WKLV�JURXS��:KLOH�WKHUH�LV�VRPH�VWHDG\�/&�WUDIILF�DVVRFLDWHG�ZLWK�LQ�VHPHVWHU�VWXG\��WKLV�SDWWHUQ�
RI�XVDJH�FRPELQHG�ZLWK�WKH�UHVXOWV�RI�WKH�3KDVH���VXUYH\�LQGLFDWH�WKDW�RXU�VWXGHQWV�DUH�SULPDULO\�XVLQJ�/&�DV�D�
UHYLVLRQ�WRRO��ZLWK�RQO\�D�VPDOO�PLQRULW\�XVLQJ�LW�LQ�SODFH�RI�OHFWXUHV��2XU�FRQFOXVLRQ�WKDW�/&�VHHPV�WR�EH�XVHG�
SULPDULO\�IRU�UHYLVLRQ�LV�EURDGO\�FRQVLVWHQW�ZLWK�PDQ\�SDVW�VWXGLHV�RQ�/&�XVH��H�J���&RSOH\���������KRZHYHU��WKLV�
VWXG\�KDV�SURYLGHG�VRPH�DGGLWLRQDO�LQVLJKW�LQWR�KRZ�WKLV�LV�LQWHJUDWHG�LQ�VWXGHQWV¶�VWXG\�SODQV��)XUWKHU�ZRUN�LV�
QHHGHG�WR�IXOO\�XQGHUVWDQG�KRZ�/&�DFFHVV�SDWWHUQV�UHODWH�WR�VSHFLILF�VWXG\�KDELWV��
�
7KH�DSSDUHQW�GLVFUHSDQF\�EHWZHHQ�WKH�UHSRUWHG�XVDJH�SDWWHUQV�LQWHQWLRQV�DQG�VWDWHG�UHDVRQV�IRU�XVLQJ�/&��H�J���
IHZ�VWXGHQWV�LQWHQG�WR�VNLS�OHFWXUHV��\HW�WKLV�LV�WKH�VLQJOH�ELJJHVW�UHDVRQ�JLYHQ�IRU�/&�XVH��EXW�UHYLVLRQ�LV�WKH�
PRVW�FRPPRQ�DFWXDO�XVH��SURYLGHV�D�JRRG�LOOXVWUDWLRQ�RI�KRZ�WKH�IUDPLQJ�RI�TXHVWLRQV�FDQ�VKDSH�UHVSRQVHV�DQG�
LQWHUSUHWDWLRQ�RI�WKRVH�UHVSRQVHV��0XOWLSOH�GDWD�FROOHFWLRQ�PHWKRGV�DOVR�KHOS�WR�XQGHUVWDQG�WKH�EURDGHU�SLFWXUH��
�
7KH�FRQFOXVLRQ�WKDW�VWXGHQWV�XVH�/&�SULPDULO\�IRU�UHYLVLRQ�LV�QRW�LQFRQVLVWHQW�ZLWK�WKH�SRVVLELOLW\�WKDW�/&�PD\�
QHJDWLYHO\�DIIHFW�OHFWXUH�DWWHQGDQFH��3KDVH���VWXGHQW�LQWHUYLHZV�FRQILUPHG�WKH�EHOLHI�WKDW�/&�SOD\V�D�UROH�LQ�
DEVHQWHHLVP��DQG�WKH�3KDVH���VXUYH\�SURYLGHG�HYLGHQFH�WKDW�WKH�LQWHQWLRQ�WR�XVH�/&�LQ�WKLV�ZD\�ZDV�DVVRFLDWHG�
ZLWK�VOLJKWO\�ORZHU�JUDGHV��7KH�QXPEHU�RI�GRZQORDGV�RI�WKH�ODWHU�OHFWXUHV�LQ�WKLV�VWXG\�LV�QRW�FRPPHQVXUDWH�ZLWK�
WKH�QXPEHU�RI�DEVHQFHV�IURP�FODVV��7KHUH�LV�D�JDS�EHWZHHQ�VRPH�VWXGHQWV¶�LQWHQWLRQV�DQG�DFWLRQV��DQG�ZH�PXVW�
EH�PLQGIXO�WKDW�ZKLOH�VWXGHQWV�XVH�/&�WR�UHYLVH�IRU�H[DP�DQG�PDNH�XS�IRU�PLVVHG�FODVVHV��/&�PD\�SURYLGH�
VWXGHQWV�ZLWK�ORZHU�PRWLYDWLRQ�RU�WLPH�PDQDJHPHQW�SUREOHPV�D�IDOVH�FRPIRUW��7KLV�LQIHUHQFH�FDQ�EH�IXUWKHU�
XQGHUVFRUHG�E\�QRWLQJ�WKDW�KLJKHU�DFKLHYLQJ�±�DQG�SUHVXPDEO\�PRUH�HQJDJHG���VWXGHQWV�DUH�RYHU�UHSUHVHQWHG�LQ�
WKLV�VWXG\�DQG�ZH�NQRZ�PXFK�OHVV�DERXW�ZKDW�WKH�ZHDNHU�VWXGHQWV�DUH�GRLQJ��
�
3URV�DQG�&RQV�RI�/&�LQ�)OH[LEOH�/HDUQLQJ�
:H�UHVSHFW�DQG�GHIHQG�VWXGHQWV¶�ULJKW�WR�VKDSH�WKHLU�RZQ�OHDUQLQJ�DQG�PDNH�XVH�RI�WHFKQRORJ\�WR�FUHDWH�IOH[LEOH�
VWXG\�RSWLRQV��7KLV�IOH[LEO\�KDV�RSHQHG�XS�HGXFDWLRQ�WR�PDQ\�ZKR�ZRXOG�KDYH�EHHQ�GHQLHG�DFFHVV�LQ�D�SUHYLRXV�
DJH��7KLV�VDLG��PDQ\�OHFWXUHUV�DUH�QRZ�DVNLQJ�WKHPVHOYHV�ZKHWKHU�ZH�KDYH�DQ�REOLJDWLRQ�WR�QDUURZ�³FKRLFH´�
VRPHZKDW�LQ�VHUYLFH�RI�SURYLGLQJ�EHWWHU�OHDUQLQJ�GHVLJQV�DQG�WKXV�EHWWHU�VWXGHQW�RXWFRPHV��,W�LV�ZLGHO\�
UHFRJQLVHG�LQ�WKH�KHDOWK�SURIHVVLRQV�WKDW�FOLHQWV�GR�QRW�DOZD\V�GR�ZKDW�LV�LQ�WKHLU�EHVW�LQWHUHVWV��5HODWLYHO\�OLWWOH�
IRUPDO�HPSLULFDO�ZRUN�KDV�LQYHVWLJDWHG�WKLV�SRVVLELOLW\�LQ�HGXFDWLRQ��EXW�VLPLODU�SDWWHUQV�SHUWDLQ�LQ�VRPH�ZHOO�
FRQWUROOHG�VWXGLHV��VHH��IRU�H[DPSOH��$ULHO\�	�:HUWHQEURFK���������:H�ZRQGHU�ZKHWKHU�OHFWXUH�DWWHQGDQFH��
HQJDJHPHQW��DQG�XOWLPDWHO\�JUDGHV�ZRXOG�EH�KLJKHU�LI�/&�ZHUH�QRW�DYDLODEOH�LPPHGLDWHO\�DIWHU�WKH�OLYH�OHFWXUH��
EXW�SURYLGHG�VRPHZKDW�ODWHU�IRU�UHYLVLRQ�SXUSRVHV���:H�DOVR�ZRQGHU�ZKHWKHU�WKH�VPDOO�QXPEHU�RI�VWXGHQWV�ZKR�
PD\�EH�GHOLEHUDWHO\�XVLQJ�/&�DV�DQ�DWWHQGDQFH�VXEVWLWXWH�PLJKW�QRW�EH�EHWWHU�DGYLVHG�WR�HQURO�LQ�RQOLQH�YHUVLRQV�
RI�XQLW��ZKHUH�DYDLODEOH��VSHFLILFDOO\�GHVLJQHG�WR�VXSSRUW�OHDUQLQJ�LQ�WKH�DEVHQFH�RI�OHFWXUHV��,Q�WKH�VKRUW�WHUP�
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ZH�LQWHQG�WR�UHSRUW�WKH�UHVXOWV�RI�WKLV�LQYHVWLJDWLRQ�WR�RXU�VWXGHQWV�DV�VWURQJ�DGYLFH�RQ�HIIHFWLYH�VWXG\�KDELWV�DQG�
DOORZ�WKHP�WR�PDNH�DQ�LQIRUPHG�FKRLFH�DERXW�WKHLU�/&�XVH��
�
/HFWXUH�9LGHRV��&RS\ULJKW��DQG�7HDFKLQJ�6W\OH�
6HFWLRQV�9$�DQG�9%�RI�WKH�$XVWUDOLD¶V������FRS\ULJKW�DFW�DOORZ�FHUWDLQ�UHVWULFWHG�UHSURGXFWLRQ�RI�DXGLRYLVXDO�
DQG�SULQW�PHGLD�IRU�VWXGHQWV�HQUROOHG�LQ�XQLWV��KRZHYHU��LW�LV�QRW�HQWLUHO\�FOHDU�ZKHWKHU�WKH�YLGHRWDSLQJ�RI�
SUHVHQWDWLRQV�WKDW�LQFOXGH�FRS\ULJKW�PHGLD��H�J���SLFWXUHV�DQG�DUWZRUN��FRQVWLWXWH�D�FRS\ULJKW�LQIULQJHPHQW���
3UHVHQWDWLRQ�RI�SULQWHG�PDWHULDO�RU�DUWZRUN�LQ�OHFWXUH�RYHUKHDGV�DQG�QRWHV�LV�XVXDOO\�SHUPLVVLEOH��EXW�WHFKQLFDOO\�
YLGHR�UHFRUGLQJ�RI�WKH�VDPH�OHFWXUH�LV�QRW�D�SULQW�UHSURGXFWLRQ�XQGHU�VHFWLRQ�9%��UDWKHU�LW�LV�D�³EURDGFDVW´���7KLV�
GRHV�QRW�SUHVHQW�D�SUREOHP�IRU�SURGXFLQJ�OHFWXUH�QRWHV�DQG�DXGLR�RQO\�OHFWXUHV��1RU�LV�LW�D�SUREOHP�ZKHUH�WKH�
YLVXDO�FRQWHQW�KDV�EHHQ�DXWKRUHG�E\�OHFWXUHUV��KRZHYHU��PRVW�OHFWXUHUV�OHJLWLPDWHO\�XVH�FOLS�DUW�DQG�WH[WERRN�
SXEOLVKHUV¶�PDWHULDOV��ZKLFK�WKH\�DUH�LQFUHDVLQJO\�UHOXFWDQW�WR�LQFOXGH�LQ�FDSWXUH�SUHVHQWDWLRQV��)HZ�OHFWXUHUV�
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