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�

7KH�XVH�RI�YLUWXDO�ZRUOGV�KDYH�EHHQ�ZHOO�GRFXPHQWHG�DV�D�VSDFH�IRU�LPPHUVLYH�SDUWLFLSDWLRQ�E\�
VWXGHQWV�ZKHQ�OHDUQLQJ�DXWKHQWLF�WDVNV�WKDW�FDQ�EH�GLIILFXOW��LI�QRW�LPSRVVLEOH��WR�XQGHUWDNH�LQ�WKH�
UHDO�ZRUOG��7KH\�KDYH�DOVR�EHHQ�XVHG�LQ�RUGHU�WR�JUDVS�LPSRUWDQW�FRQFHSWV�WKURXJK�PDFKLQLPD�
�LQZRUOG�YLGHR���$�SLORW�SURMHFW��³FRPSXWHUV#DUPLGDOH´��H[SORUHV�WKH�XVH�RI�PDFKLQLPD�WR�H[SODLQ�
LPSRUWDQW�FRQFHSWV�LQ�D�ILUVW�\HDU�DFFRXQWDQF\�GHJUHH��2IWHQ��WKHVH�FRQFHSWV�DUH�GLIILFXOW�WR�JUDVS�
ZLWKRXW�WDNLQJ�VWXGHQWV�WKURXJK�DXWKHQWLF�OHDUQLQJ�WDVNV��7KLV�SDSHU�GHVFULEHV�WKH�OHDUQLQJ�
FRQFHSW��WKH�FUHDWLRQ�RI�WKH�PDFKLQLPD�DQG�KRZ�LW�LV�XVHG�ZLWK�ILUVW�\HDU�DFFRXQWDQF\�VWXGHQWV�
WKURXJK�D�WKLQN�RXW�ORXG�SURWRFRO���
��
.H\ZRUGV��$FFRXQWLQJ��YLUWXDO�ZRUOGV��PDFKLQLPD��WKLQN�RXW�ORXG�SURWRFRO�
�

,QWURGXFWLRQ��
�
0DFKLQLPD��YLGHR�FUHDWHG�IURP�VFHQDULRV�DFWHG�E\�DYDWDUV�LQ�D�YLUWXDO�ZRUOG��KDV�EHHQ�XVHG�IRU�VHYHUDO�\HDUV�E\�
KLJKHU�HGXFDWLRQDO�LQVWLWXWLRQV�WR�GHPRQVWUDWH�SURFHGXUHV��H[SODLQ�FRQFHSWV��DQG�JHQHUDOO\�FUHDWLQJ�OHDUQLQJ�
PDWHULDOV�WKDW�ZHUH�UHVRXUFH�DQG�EXGJHWDU\�IULHQGO\��&UHDWLQJ�PDFKLQLPD�RQO\�UHTXLUHV�D�IHZ�SHRSOH�ZKR�
FRQWURO�WKH�DYDWDUV�DFWLQJ�RXW�VFHQDULRV��SOXV�VRPHRQH�WR�UHFRUG��HGLW�DQG�XSORDG�WKH�YLGHR��7KHVH�FDQ�RIWHQ�EH�
WKH�VDPH�RQH�RU�WZR�SHRSOH��5HDO�OLIH�YLGHR�LV�PXFK�PRUH�GHPDQGLQJ�UHJDUGLQJ�UHVRXUFHV�DQG�PRQH\��
3URGXFHUV��DFWRUV��FDPHUDV��VRXQG�UHFRUGLQJ�HTXLSPHQW��HGLWRUV�DQG�ORFDWLRQV�DUH�DOO�UHTXLUHG�IRU�YLGHR�WKDW�LV�
PDGH�ZLWK�UHDO�SHRSOH�DQG�LQ�WKH�UHDO�ZRUOG��0DFKLQLPD�LV�D�FRVW�HIIHFWLYH�ZD\�WR�WHDFK�VWXGHQWV�DQG��RQ�
RFFDVLRQ��WKH�RQO\�ZD\�WR�WHDFK�VWXGHQWV�ZKHQ�WKH�FUHDWLRQ�RI�WKH�YLGHRV�LV�QRW�YLDEOH�LQ�UHDO�OLIH�GXH�WR�PRQHWDU\�
RU�SK\VLFDO�FRQVWUDLQWV��
�
%DFNJURXQG�DQG�2YHUYLHZ�
�
$�WUDGLWLRQDO�XQLYHUVLW\��WKH�8QLYHUVLW\�RI�1HZ�(QJODQG��81(���FRQVLVWV�RI�ERWK�RQ�FDPSXV�DQG�RII�FDPSXV�
VWXGHQWV��2Q�FDPSXV�VWXGHQWV�OLYH�LQ�RQ�FDPSXV�DFFRPPRGDWLRQ��ZLWKLQ�WKH�FLW\�RU�FORVH�SUR[LPLW\��DWWHQGLQJ�
IDFH�WR�IDFH�OHFWXUHV�DQG�WXWRULDOV��XVLQJ�D�/HDUQLQJ�0DQDJHPHQW�6\VWHP��/06��WR�DFFHVV�VXSSOHPHQWDU\�VWXG\�
PDWHULDOV�DQG�UHVRXUFHV��2II�FDPSXV�VWXGHQWV�OLYH�DQ\ZKHUH�LQ�WKH�ZRUOG�DQG�WKH�/06�SURYLGHV�DOO�WKHLU�VWXG\�
PDWHULDOV�DQG�UHVRXUFHV��$�UDQJH�RI�RQOLQH�WRROV�VXFK�DV�GLVFXVVLRQ�ERDUGV��FKDW�URRPV��TXL]]HV��YLGHRV�DQG�
GRZQORDGDEOH�GRFXPHQWV�DUH�SURYLGHG�WKURXJK�WKH�/06���
�
7KH�XVH�RI�YLUWXDO�ZRUOGV�IRU�WHDFKLQJ�DQG�OHDUQLQJ�KDV�EHHQ�XWLOLVHG�DW�81(�VLQFH�������,Q�WKH�6FKRRO�RI�
(GXFDWLRQ��UROH�SOD\V��H[FXUVLRQV��JXHVW�OHFWXUHV��DQG�WKH�XVH�RI�PDFKLQLPD�DUH�MXVW�VRPH�RI�WKH�ZD\V�LQ�ZKLFK�D�
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YLUWXDO�ZRUOG�KDV�EHHQ�XVHG�IRU�WHDFKLQJ�DQG�OHDUQLQJ��,Q�������WKH�%DFKHORU�RI�3KDUPDF\�FRXUVH�EHJDQ�XVLQJ�
PDFKLQLPD�WR�WHDFK�VWXGHQWV�FRQFHSWV�WKDW�ZHUH�GLIILFXOW�WR�UHSOLFDWH�LQ�UHDO�OLIH�WHDFKLQJ�VFHQDULRV��VHH�*UHJRU\�
HW�DO����������,Q�������WKH�81(�%XVLQHVV�6FKRRO�EHJDQ�XVLQJ�PDFKLQLPD�WR�WHDFK�FRQFHSWV�WKDW�DUH�GLIILFXOW�WR�
FRPSUHKHQG�WKURXJK�WUDGLWLRQDO�PHWKRGV�XVLQJ�WH[WERRNV��0DFKLQLPD�KDV�EHHQ�FUHDWHG�WR�GHPRQVWUDWH�VFHQDULRV�
LQ�ZKLFK�WKH�DFFRXQWLQJ�FRQFHSWV�DUH�UHSOLFDWHG�IURP�UHDO�OLIH�EXVLQHVV��7KLV�SDSHU�UHSRUWV�RQ�D�SLORW�VWXG\�WR�
GHWHUPLQH�WKH�DXWKHQWLFLW\�DQG�DSSURSULDWHQHVV�RI�XVLQJ�PDFKLQLPD�WR�WHDFK�EDVLF�DFFRXQWLQJ�SULQFLSOHV�WR�ILUVW�
\HDU�VWXGHQWV��7R�VLPXOWDQHRXVO\�LGHQWLI\�WKH�EHQHILWV�RI�WKH�PDFKLQLPD�DQG�LPSURYH�VWXGHQW�OHDUQLQJ�RXWFRPHV�
WZR�HQKDQFHPHQWV�ZLOO�EH�DGGHG�WR�WKH�QH[W�SKDVH�RI�WKH�SURMHFW��7KHVH�DUH�WKH�XVH�RI�WKLQN�RXW�ORXG�SURWRFROV�
DQG�WKH�0RRGOH�/HVVRQ�WRRO��
�
/LWHUDWXUH�5HYLHZ�
�
)LOLPRQ��������GHILQHV�PDFKLQLPD�DV�FRPSXWHU�DQLPDWHG�ILOPV�WKDW�FRPELQH�PDFKLQH��DQLPDWLRQ�DQG�FLQHPD��
ILOPHG�LQ�D�YLUWXDO�ZRUOG�WR�EH�GLVWULEXWHG�RQOLQH��7KH\�DUH�XVHG�E\�HGXFDWRUV�DV�WKHUH�DUH�RIWHQ�OLPLWDWLRQV�RI�
WUDGLWLRQDO�GHOLYHU\�PRGHV��0XOGRRQ�	�.RIRHG��������DQG�LW�LV�RIWHQ�LPSUDFWLFDO�WR�FUHDWH�D�YLGHR�LQ�UHDO�OLIH�
GXH�WR�WKH�FRVW�RI�SURGXFWLRQ��WKDW�LW�FRXOG�KDUP�UHDO�SHRSOH��RU�WKDW�LW�LV�DFWXDOO\�LPSRVVLEOH�WR�UHSOLFDWH�LQ�UHDO�
OLIH��0DFKLQLPD�SURYLGHV�DQ�DYHQXH�WR�OHDUQ�LQ�DXWKHQWLF�HQYLURQPHQWV�ZKHUH�WKHUH�LV�LQFUHDVHG�OHYHOV�RI�
HQJDJHPHQW�DQG�DFWLYH�OHDUQLQJ��0XOGRRQ�	�.RIRHG��������0XOGRRQ�	�.RIRHG���������0DFKLQLPD�FDQ�
LQIOXHQFH�WKH�³JHQUH��SRLQW�RI�YLHZ��SHUVSHFWLYH��VHW��OLJKWLQJ��FKDUDFWHUV�DQG�REMHFWV´��)LOLPRQ��������S��������,W�
LV�LQIOXHQFHG�E\�WKH�YLUWXDO�ZRUOG�WKDW�LW�LV�FUHDWHG�LQ��
�
8QGHUVWDQGLQJ�WKH�IXQGDPHQWDO�EDVLF�DFFRXQWLQJ�SULQFLSOHV�KDV�RIWHQ�EHHQ�GLIILFXOW�IRU�VWXGHQWV��,I�WKH\�GR�QRW�
XQGHUVWDQG�WKHVH�EDVLF�SULQFLSOHV��LW�LV�GLIILFXOW�IRU�VWXGHQWV�WR�SURJUHVV�ZLWK�WKHLU�VWXGLHV�DQG�DSSO\�WKHLU�
NQRZOHGJH�LQ�WKH�UHDO�ZRUOG��$V�0XOGRRQ�DQG�.RIRHG��������S�������SRLQW�RXW��WKHUH�KDV�EHHQ�D�³ORQJ�VWDQGLQJ�
HGXFDWLRQDO�SUREOHP�LQ�DFFRXQWLQJ�HGXFDWLRQ�RI�IDLOLQJ�WR�KHOS�VWXGHQWV�WR�DFKLHYH�KLJKHU�RUGHU�RXWFRPHV´�DQG�
WKH�WUDGLWLRQDO�GHOLYHU\�PRGH�LV�D�OLPLWLQJ�IDFWRU��0DFKLQLPD�LV�D�VWHS�WRZDUGV�DOOHYLDWLQJ�WKLV�SUREOHP��7KHUH�LV�
D�VPDOO�PLQRULW\�RI�DFFRXQWLQJ�HGXFDWRUV�XVLQJ�PDFKLQLPD�DV�D�WHDFKLQJ�DQG�OHDUQLQJ�WRRO��0XOGRRQ�	�.RIRHG��
�������0DFKLQLPD�SURYLGHV�VWXGHQWV�ZLWK�WKH�RSSRUWXQLW\�WR�DGDSW�WR�QHZ�VLWXDWLRQV�E\�HQJDJLQJ�VWXGHQWV�LQ�
DFFRXQWLQJ�SUDFWLFH�DQG�GHYHORSLQJ�VNLOOV�UHTXLUHG�IRU�WKH�SURIHVVLRQ��0XOGRRQ�	�.RIRHG���������$V�0XOGRRQ�
DQG�.RIRHG��������VWDWH�WKDW�RIWHQ��JUDGXDWH�DFFRXQWDQWV�EHFRPH�WHFKQLFDOO\�SURILFLHQW�EXW�ILQG�LW�GLIILFXOW�
LQWHJUDWLQJ�UXOH�EDVHG�NQRZOHGJH�ZLWK�UHDO�ZRUOG�SUREOHPV�DQG�DSSO\LQJ�WKHLU�NQRZOHGJH�WR�UHDO�VLWXDWLRQV��
�
,I�VWXGHQWV�DUH�SURYLGHG�ZLWK�D�VSDUN��WKHLU�FXULRVLW\�ZLOO�HQDEOH�WKHP�WR�OHDUQ�ZLWK�OLPLWHG�DVVLVWDQFH��5RELQVRQ��
�������(GXFDWLRQ�LV�DERXW�OHDUQLQJ�DQG�LV�DQ�LQQRYDWLYH�SURIHVVLRQ�ZKHUH�PDFKLQLPD�FDQ�SURYLGH�WKLV�FUHDWLYLW\��
(GXFDWRUV�ZKR�LQVSLUH�VWXGHQWV�WR�OHDUQ�DUH�PHQWRUV�ZKR�VWLPXODWH��SURYRNH�DQG�HQJDJH�VWXGHQWV��%\�FUHDWLQJ�D�
PHDQLQJIXO�DQG�PRWLYDWLQJ�FRQWH[W�IRU�OHDUQLQJ��VWXGHQWV�DUH�SURYLGHG�ZLWK�D�PRWLYDWLQJ�DQG�FKDOOHQJLQJ�
OHDUQLQJ�HQYLURQPHQW�VR�WKH\�FDQ�VHH�WKH�ZRUWK�RI�ZKDW�WKH\�DUH�OHDUQLQJ��0XOGRRQ�	�.RIRHG���������7HVWLQJ�LV�
DOVR�LPSRUWDQW�EXW�H[DPV�VKRXOG�QRW�EH�WKH�GRPLQDQW�IHDWXUH��WKH\�VKRXOG�DVVLVW�LQ�OHDUQLQJ��$VVHVVPHQW�VKRXOG�
VXSSRUW�OHDUQLQJ��QRW�REVWUXFW��7KH�WKLQN�RXW�ORXG�SURWRFRO�HQJDJHV�WKH�VWXGHQW�LQ�DQ�LQWHQVH�LQWHUYLHZ�ZLWK�DQ�
H[SHUW��2OVRQ�	�5XHWHU���������7KLV�FDQ�EH�D�IRUP�RI�DVVHVVPHQW��RU�PHUHO\�D�ZD\�LQ�ZKLFK�WR�JDLQ�LQIRUPDWLRQ�
RQ�D�VWXGHQW¶V�XQGHUVWDQGLQJ�RI�FRQFHSWV��'UHQQDQ��������S������GHVFULEHV�WKH�SURFHVV�ZKHUH�DQ�LQWHUYLHZHU�
�HGXFDWRU��DVNV�WKH�VWXGHQW�³WR�WKLQN�RXW�ORXG�DV�WKH\�JR�WKURXJK�D�TXHVWLRQQDLUH�DQG�WHOO�WKHP�HYHU\WKLQJ�WKH\�
DUH�WKLQNLQJ��ZLWK�WKH�LQWHUYLHZHU�DVNLQJ�SURELQJ�TXHVWLRQV�RI�WKH�UHVSRQGHQW�WR�ILQG�RXW�WKHLU�WKRXJKWV´��7KH�
WKLQN�RXW�ORXG�SURWRFRO�LV�XVHG�LQ�WKLV�SLORW�VWXG\�VR�WKDW�VWXGHQWV�FDQ�DUWLFXODWH�WKH�OHDUQLQJ�WKDW�WKH\�KDYH�
H[SHULHQFHG�WKURXJK�WKH�XVH�RI�FRPSXWHUV#DUPLGDOH�PDFKLQLPD���
�
7KH�XVH�RI�PDFKLQLPD�WKURXJK�WKH�µWKLQN�RXW�ORXG¶�LQWHUYLHZLQJ�SURFHVV�FDQ�DVVLVW�VWXGHQWV�LQ�WKLV�OHDUQLQJ�WR�
JDLQ�LQVLJKW�LQWR�WKH�FRJQLWLYH�SURFHVVHV��'UHQQDQ���������7KLV�PHWDFRJQLWLYH�FRQWURO�HQDEOHV�WKH�VWXGHQWV�WR�
GLUHFW�WKH�UHDVRQLQJ�SURFHVV��'XII\��5RHKOHU��	�+HUUPDQQ���������,W�PDNHV�³YLVLEOH�LQYLVLEOH�PHQWDO�SURFHVVHV´�
�S��������7KLV�SURFHVV�PXVW�SURYLGH�RSSRUWXQLWLHV�IRU�VWXGHQWV�WR�H[SUHVV�WKHLU�WKRXJKWV�DQG�RSLQLRQV��+RZHYHU��
'UHQQDQ��������VWDWHV�WKDW�WKLV�FDQ�EH�SUREOHPDWLF�DV�VWXGHQWV�PD\�QRW�EH�DEOH�WR�DUWLFXODWH�WKHLU�WKRXJKWV�DQG�LW�
PD\�DIIHFW�WKHLU�WKRXJKW�SURFHVVHV��LW�DOVR�SURYLGHV�D�GLVWUDFWLRQ�DQG�FDQ�EH�VXEMHFWLYH��
�
3LORW�6WXG\��&RQFHSWXDOLVLQJ�DQG�FUHDWLQJ�FRPSXWHUV#DUPLGDOH�PDFKLQLPD�
�
$�SLORW�VWXG\�FDOOHG�FRPSXWHUV#DUPLGDOH�ZDV�XQGHUWDNHQ�LQ������ZKHUH�PDFKLQLPD�ZDV�FUHDWHG�WR�VXSSRUW�
VWXGHQW�OHDUQLQJ�WKURXJK�D�SUDFWLFH�VHW��7KLV�SUDFWLFH�VHW�ZDV�WULDOHG�ZLWK�DFDGHPLFV�DQG�VWXGHQWV�LQ�WKH�
DFFRXQWLQJ�GLVFLSOLQH��$�SUDFWLFH�VHW�LV�RQH�RI�WKH�NH\�OHDUQLQJ�RSSRUWXQLWLHV�LQ�WKH�XQLW��,W�LV�DQ�DWWHPSW�WR�
UHSOLFDWH�ZKDW�KDSSHQV�LQ�SUDFWLFH��6WXGHQWV�DUH�SURYLGHG�ZLWK�ILQDQFLDO�UHSRUWV�IRU�WKH�EHJLQQLQJ�RI�D�SHULRG��
SURIRUPD�DFFRXQWLQJ�UHFRUGV�DQG�D�OLVW�RI�WUDQVDFWLRQV�DQG�RWKHU�HYHQWV��%DVHG�RQ�WKLV�LQIRUPDWLRQ�WKH\�DUH�
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UHTXLUHG�WR�ZRUN�WKURXJK�WKH�VWHSV�LQ�WKH�DFFRXQWLQJ�F\FOH�VR�DV�WR�SUHSDUH�WKH�ILQDQFLDO�VWDWHPHQWV�DQG�WKHQ�
DQDO\VH�WKH�SHUIRUPDQFH�RI�WKH�EXVLQHVV���
�
:KLOH�WKH�PDFKLQLPD�FRXOG�SRWHQWLDOO\�VXLW�D�ZLGH�UDQJH�RI�DFFRXQWLQJ�WDVNV��LW�ZLOO�EH�XVHG�LQLWLDOO\�WR�UHSOLFDWH�
WKH�UHFRUGLQJ�RI�WUDQVDFWLRQV�DQG�WKH�SRVWLQJ�RI�WKRVH�WUDQVDFWLRQV�WR�WKH�YDULRXV�OHGJHUV��7KH�SRWHQWLDO�
GLIILFXOWLHV�DUH�WKDW�WKH�PDFKLQLPD�QHHGV�WR�EH�XVHG�MXGLFLRXVO\�EHFDXVH�WKH\�GR�WDNH�ORQJHU�WR�ZDWFK�DQG�
UHSOLFDWH�DV�WKH\�DUH�FRYHULQJ�WKH�IXOO�FRQWH[W��:KLOH�WKLV�LV�FOHDUO\�EHQHILFLDO�IRU�VWXGHQWV�ZKR�KDYH�QRW�KDG�
H[SRVXUH�WR�EXVLQHVV�DQG�DUH�KDYLQJ�WURXEOH�FRPSUHKHQGLQJ�WKHVH�FRQFHSWV��LW�GRHV�QRW�QHFHVVDULO\�SURYLGH�
DGGHG�YDOXH�IRU�VWXGHQWV�ZLWK�FHUWDLQ�W\SHV�RI�ZRUN�H[SHULHQFH�RU�ZKR�DGDSW�TXLFNO\�WR�WKLV�W\SH�RI�PDWHULDO��
�
6WXGHQWV�WKDW�KDYH�VRPH�ZRUN�H[SHULHQFH�DUH�DW�D�VLJQLILFDQW�DGYDQWDJH�LQ�ZRUNLQJ�RQ�WKH�SUDFWLFH�VHW�DQG�
DFFRXQWLQJ�LQ�JHQHUDO�EHFDXVH�WKH\�KDYH�RSSRUWXQLW\�WR�EHWWHU�YLVXDOLVH�ZKDW�LV�JRLQJ�RQ�EHKLQG�WKH�WUDQVDFWLRQ��
2QH�RSWLRQ�WR�KHOS�VWXGHQWV��DQG�SDUWLFXODUO\�WKRVH�ZLWK�OLWWOH�RU�QR�ZRUN�H[SHULHQFH��ZRXOG�EH�WR�WDNH�WKHP�RQ�D�
ILHOG�WULS�WR�ZDWFK�D�VWRFNWDNH��REVHUYH�DQ�DFWXDO�VDOH��DQG�VHH�ZKDW�KDSSHQV�LQ�RUGHU�WR�PDNH�YLVLEOH�DOO�RI�WKH�
FKDQJHV�WKDW�KDYH�RFFXUUHG���)RU�LQVWDQFH��ZKHQ�D�FUHGLW�VDOH�LV�PDGH��QRW�RQO\�GR�ZH�QHHG�WR�UHFRUG�WKH�VDOH�DQG�
UHFRJQLVH�DQ\�*RRGV�DQG�6HUYLFHV�7D[��*67��FROOHFWHG��ZH�QHHG�WR�UHFRUG�WKDW�RXU�DFFRXQWV�UHFHLYDEOH�KDV�
LQFUHDVHG��XSGDWH�RXU�DFFRXQWV�UHFHLYDEOH�VXEVLGLDU\�OHGJHU��DQG�ZH�DOVR�QHHG�WR�UHFRUG�WKH�UHGXFWLRQ�LQ�VWRFN�
OHYHOV�DQG�UHFRJQLVH�WKH�FRVW�RI�WKH�JRRGV�VROG���+RZHYHU��WKLV�LV�QHLWKHU�FRVW�HIIHFWLYH�QRU�SUDFWLFDO��,QGHHG��IRU�
RII�FDPSXV�VWXGHQWV�LW�LV�JHQHUDOO\�QRW�SRVVLEOH��$�FRVW�HIIHFWLYH�DQG�SUDFWLFDO�VXEVWLWXWH�IRU�WKH�ILHOG�WULS�LV�
SURGXFLQJ�D�VHW�RI�PDFKLQLPD�WKDW�KLJKOLJKWV�WKH�SURFHVV�DQG�ZKDW�LV�LQYROYHG��
�
7KH�ILUVW�PDFKLQLPD��VHH�KWWS���ZZZ�\RXWXEH�FRP�ZDWFK"Y 3'<�.L7]F3N��RSHQV�DV�D�VWRFNWDNH�DQG�LV�
FRPSOHWHG�LQ�WKH�UHWDLO�EXVLQHVV�FRPSXWHUV#DUPLGDOH��7KH�ILUVW�LPDJH��)LJXUH����VKRZV�WKH�WZR�VKRS�HPSOR\HH�
DYDWDUV�FRPSOHWLQJ�WKH�VWRFNWDNH��$�FXVWRPHU�WKHQ�HQWHUV��VHH�WKH�VHFRQG�LPDJH��WR�SXUFKDVH����FRPSXWHUV�RQ�
FUHGLW��7KLV�SURYLGHV�WKH�YHKLFOH�WR�H[DPLQH�KRZ�WKLV�WUDQVDFWLRQ�ZLOO�EH�UHFRUGHG�LQ�WKH�YDULRXV�DFFRXQWLQJ�
UHFRUGV���
�

�� ���
�

)LJXUH����6FUHHQ�VKRWV�RI�DFFRXQWLQJ�PDFKLQLPD�XVHG�LQ�WKH�UHVHDUFK�
�L�H���VWLOO�VKRWV�IURP�WKH�PDFKLQLPD��

�
7KH�XVH�RI�D�ILFWLRQDO�FKDUDFWHU��VXFK�DV�)UHG�)OLQWVWRQH��HQDEOHV�WKH�VWXGHQWV�WR�HDVLO\�GLIIHUHQWLDWH�EHWZHHQ�WKH�
FKDUDFWHUV�±�VKRS�RZQHUV�DQG�FXVWRPHUV��2QFH�VWXGHQWV�KDG�YLHZHG�WKH�PDFKLQLPD��WKH�VWXGHQWV�ZHUH�LQYLWHG�WR�
SDUWLFLSDWH�LQ�WKH�WKLQN�RXW�ORXG�SURWRFRO��7KH�UHVXOWV�RI�WKH�WKLQN�RXW�ORXG�SURWRFRO�DUH�QRW�UHSRUWHG�LQ�WKLV�SDSHU��
�
)XWXUH�'LUHFWLRQV�DQG�&RQFOXVLRQV�
�
7KLV�SDSHU�GHVFULEHV�D�FRQFHSW�WKDW�KDV�EHHQ�LQWURGXFHG�LQ�DQ�LQWURGXFWRU\�DFFRXQWLQJ�XQLW��$Q�LQLWLDO�PDFKLQLPD�
KDV�EHHQ�FUHDWHG�WKDW�IROORZV�WKURXJK�RQH�WUDQVDFWLRQ��6WXGHQW�UHVXOWV�LQ�UHODWHG�TXL]]HV�DUH�KLJKHU�WKDQ�
HTXLYDOHQW�UHVXOWV�LQ�SUHYLRXV�RIIHULQJV�RI�WKH�XQLW��KRZHYHU�D�QXPEHU�RI�HQKDQFHPHQWV�KDYH�EHHQ�DGGHG�WR�WKH�
XQLW�DQG�WKHVH�UHVXOWV�GR�QRW�VLJQSRVW�WKH�FDXVH�RI�WKH�LPSURYHPHQW��7KH�HQKDQFHPHQWV�DUH�LQ�WZR�NH\�DUHDV�±�
SURYLGLQJ�UDSLG�DQG�WDUJHWHG�IHHGEDFN�WR�VWXGHQWV�DQG�HPSOR\LQJ�VRPH�EDVLF�LGHDV�IURP�JDPLILFDWLRQ��7KH�
IHHGEDFN�UHODWHV�WR�RQOLQH�TXL]]HV�DQG�LQVWDQW�IHHGEDFN��6FDIIROGHG�TXL]]HV�DQG�WKH�UHVXOWV�IURP�WKRVH�TXL]]HV�
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