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�
<DVPLQ�(ULND�)DULGKDQ� � �
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)DFXOW\�RI�(QJLQHHULQJ�DQG�,QGXVWULDO�6FLHQFHV��
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/\QGRQ�:DONHU� � �
)DFXOW\�RI�/LIH�DQG�6RFLDO�6FLHQFHV��
6ZLQEXUQH�8QLYHUVLW\�RI�7HFKQRORJ\��
�

'HVSLWH�WKH�LPSRUWDQFH�RI�PDWKHPDWLFDO�VNLOOV�LQ�TXDQWLWDWLYH�GLVFLSOLQHV��KLJK�IDLOXUH�UDWHV�LQ�ILUVW�
\HDU�XQLYHUVLW\�PDWKHPDWLFV�VXEMHFWV�KDYH�EHHQ�REVHUYHG�LQ�PDQ\�SDUWV�RI�WKH�ZRUOG���
0DWKHPDWLFV�VXSSRUW�SURYLVLRQV�DUH�HVWDEOLVKHG�LQ�PDQ\�WHUWLDU\�LQVWLWXWLRQV�LQ�RUGHU�WR�DVVLVW�DW�
ULVN�VWXGHQWV�WR�PDVWHU�DQG�SDVV�PDWKHPDWLFV�VXEMHFWV���+RZHYHU��ZKLOH�D�VLJQLILFDQW�DPRXQW�RI�
GDWD�LV�EHLQJ�FROOHFWHG�RQ�VWXGHQWV��H�J��HQWU\�VFRUHV��EDFNJURXQGV���WKHLU�EHKDYLRXU��H�J��DFFHVV�RI�
VXSSRUW�VHUYLFHV��HQJDJHPHQW�ZLWK�RQOLQH�UHVRXUFHV��DQG�WKHLU�SHUIRUPDQFH��H�J��LQ�DVVLJQPHQWV��
WHVWV���QRW�PXFK�DQDO\VLV�LV�FXUUHQWO\�GRQH�ZLWK�WKLV�GDWD�WR�SUHGLFW�D�VWXGHQW¶V�FKDQFHV�RI�VXFFHVV��
DQG�WR�EHWWHU�JXLGH�WKH�VHUYLFHV�RI�PDWKHPDWLFV�VXSSRUW�FHQWUHV�DQG�WDUJHW�LQWHUYHQWLRQ�SURFHGXUHV��
7KLV�SDSHU�UHYLHZV�UHOHYDQW�OLWHUDWXUH�DQG�GHVFULEHV�D�SURSRVHG�UHVHDUFK�SURMHFW�WR�LPSURYH�
UHWHQWLRQ�LQ�ILUVW�\HDU�PDWKHPDWLFV�XVLQJ�D�OHDUQLQJ�DQDO\WLFV�DSSURDFK��
�
.H\ZRUGV���ILUVW�\HDU�PDWKHPDWLFV��PDWKHPDWLFV�VXSSRUW��UHWHQWLRQ��OHDUQLQJ�DQDO\WLFV�
�

,QWURGXFWLRQ�
�
7KH�ODFN�RI�PDWKHPDWLFV�SUHUHTXLVLWH�VNLOOV�DW�WHUWLDU\�OHYHO�KDV�EHHQ�UHFRJQLVHG�DV�DQ�LVVXH�VLQFH�WKH�ODWH�����V�
DQG�LV�NQRZQ�DV�WKH�µPDWKHPDWLFV�SUREOHP¶��5\ODQGV�	�&RDG\����������,W�LV�D�VHULRXV�SUREOHP�HYHQ�LQ�
GHYHORSHG�FRXQWULHV���0DQ\�ILUVW�\HDU�XQLYHUVLW\�VWXGHQWV�DUH�VWUXJJOLQJ�WR�SDVV�PDWKHPDWLFDO�VXEMHFWV��
HVSHFLDOO\�WKRVH�VWXG\LQJ�LQ�TXDQWLWDWLYH�DUHDV�VXFK�DV�HQJLQHHULQJ�DQG�VFLHQFH��:LOVRQ�	�0DF*LOOLYUD\����������
+LJK�IDLOXUH�UDWHV�LQ�PDWKHPDWLFV�VXEMHFWV�DQG�ORZHU�UHWHQWLRQ�LQ�GLVFLSOLQHV�ZLWK�PDWKHPDWLFV�LQWHQVLYH�VXEMHFWV�
KDYH�SURPSWHG�WHUWLDU\�LQVWLWXWLRQV�WR�VHW�XS�VRPH�IRUP�RI�PDWKHPDWLFV�VXSSRUW�LQ�RUGHU�WR�DVVLVW�WKHVH�VWXGHQWV�
IURP�IDLOLQJ�WKHVH�VXEMHFWV���6WXGLHV�KDYH�EHHQ�XQGHUWDNHQ�WR�LGHQWLI\�WKHVH�VWXGHQWV�ZLWK�ZHDN�PDWKHPDWLFV�
VNLOOV�DQG�UHIHU�WKHP�WR�DYDLODEOH�PDWKHPDWLFV�VXSSRUW�DQG�LQWHUYHQWLRQ�VFKHPHV���+RZHYHU��UHJDUGLQJ�
PDWKHPDWLFV�VXSSRUW��VR�IDU�RQO\�D�OLPLWHG�QXPEHU�RI�DFDGHPLF�SHUIRUPDQFH�YDULDEOHV�KDYH�EHHQ�XVHG�WR�
GHWHUPLQH�ZKLFK�VWXGHQWV�DUH�WR�EH�FODVVLILHG�DV�³DW�ULVN´��VHH��IRU�H[DPSOH��&URIW��+DUULVRQ��	�5RELQVRQ��������
/HH��+DUULVRQ��3HOO��	�5RELQVRQ���������
�
,Q�WKH�8QLWHG�6WDWHV�DQG�VRPH�(XURSHDQ�FRXQWULHV��OHDUQLQJ�DQDO\WLFV�DQG�HGXFDWLRQDO�GDWD�PLQLQJ�DSSURDFKHV�
KDYH�EHHQ�XVHG�WR�SUHGLFW�VWXGHQW�SHUIRUPDQFH��LGHQWLI\�DW�ULVN�VWXGHQWV��DQG�VHW�XS�LQWHUYHQWLRQ�VFKHPHV�LQ�
RUGHU�WR�KHOS�VWXGHQWV�SDVVHG�WKHLU�VXEMHFWV���:KLOH�PDQ\�VWXGLHV�KDYH�EHHQ�GRQH�LQ�WKLV�DUHD��QRQH�RI�WKHP�
LQWHJUDWHG�PDWKHPDWLFV�VXSSRUW�YDULDEOHV�LQ�WKHLU�UHVHDUFK��H�J��$UQROG�	�3LVWLOOL��������*DUFLD�	�0RUD����������
7KLV�FRQFLVH�SDSHU�ZLOO�LQWURGXFH�D�SURMHFW�WKDW�DWWHPSWV�WR�FORVH�WKLV�JDS���,W�ZLOO�LQFRUSRUDWH�PDWKHPDWLFV�
VXSSRUW�DVSHFWV�LQ�D�OHDUQLQJ�DQDO\WLFV�DSSURDFK�WR�LPSURYH�VWXGHQW�UHWHQWLRQ��DQG�WR�DFKLHYH�WKLV�DLP��D�QHZ�
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LQWHUYHQWLRQ�VWUDWHJ\�WR�DVVLVW�DW�ULVN�VWXGHQWV�LQ�ILUVW�\HDU�PDWKHPDWLFV�ZLOO�EH�FRQILJXUHG���7KLV�SDSHU�LV�
RUJDQLVHG�DV�IROORZV���)LUVWO\��LW�UHYLHZV�WKH�UHOHYDQW�OLWHUDWXUH�RQ�PDWKHPDWLFV�VXSSRUW�DQG�OHDUQLQJ�DQDO\WLFV��
DQG�FULWLFDOO\�HYDOXDWHV�WKH�SDSHUV�WR�MXVWLI\�WKH�QHHG�IRU�WKLV�SURMHFW���6HFRQGO\��LW�GHVFULEHV�WKH�SURMHFW�SODQ��DQG�
ILQDOO\��LW�FRQFOXGHV�ZLWK�H[SHFWHG�RXWFRPHV�RI�WKH�SURMHFW��
�
(YDOXDWLQJ�PDWKHPDWLFV�VXSSRUW�DQG�LWV�UROH�WR�LQFUHDVH�VWXGHQW�UHWHQWLRQ�
�
0DWKHPDWLFV�VXSSRUW�SURYLVLRQ�ZDV�LQLWLDOO\�VHW�XS�WR�DVVLVW�DW�ULVN�VWXGHQWV�WR�HDVH�WKHLU�WUDQVLWLRQ�LQWR�
XQLYHUVLW\���$V�D�JHQHUDO�WHUP��PDWKHPDWLFV�VXSSRUW�SURYLVLRQ�QRUPDOO\�UDQJHV�IURP�LQWURGXFWRU\�PDWKHPDWLFV�
FRXUVHV�RIIHUHG�EHIRUH�WKH�VHPHVWHU�EHJLQV��GURS�LQ�OHDUQLQJ�KHOS�FHQWUHV��KHOS�GHVNV��SUH�ERRNHG�LQGLYLGXDO�
DSSRLQWPHQWV��H[DP�UHYLVLRQ�VXSSRUW��RU�SHHU�DVVLVWHG�VXSSRUW��3DUVRQV���������WR�RQOLQH�VXSSRUW�WKDW�SURYLGHV�
PDWHULDOV��OHFWXUH�QRWHV�GRFXPHQWV�DV�ZHOO�DV�YLGHRV��WKDW�FDQ�EH�DFFHVVHG�IURP�DQ\ZKHUH�YLD�WKH�LQWHUQHW�LQ�WKH�
VWXGHQWV¶�RZQ�WLPH��/RFK��*LOO��	�&URIW����������0DWKHPDWLFV�VXSSRUW�LV�QRZ�FRPPRQ�SUDFWLFH�LQ�PDQ\�
XQLYHUVLWLHV�LQ�PDQ\�SDUWV�RI�WKH�ZRUOG���'URS�LQ�OHDUQLQJ�FHQWUHV�LQ�SDUWLFXODU�KDYH�EHHQ�HVWDEOLVKHG�PRVWO\�LQ�
WKH�8.��,UHODQG��DQG�$XVWUDOLD��DQG�WKH\�QRZ�FDWHU�IRU�VWXGHQWV�ZLWK�D�UDQJH�RI�GLIIHUHQW�PDWKHPDWLFDO�DELOLWLHV�
�*LOO��0DF�DQ�%KDLUG��	�1t�)KORLQQ�����������
�
0DQ\�VWXGLHV�KDYH�EHHQ�XQGHUWDNHQ�WR�PHDVXUH�WKH�LPSDFW�RI�PDWKHPDWLFV�VXSSRUW�VHUYLFHV�RQ�VWXGHQWV¶�JUDGHV�
DQG�UHWHQWLRQ�UDWHV���)DFWRUV�VXFK�DV�SDVW�H[DPLQDWLRQV��VWXGHQW�JUDGHV��GLDJQRVWLF�WHVWV��DQG�ZKHWKHU�RU�QRW�
VWXGHQWV�PDNH�XVH�RI�D�UDQJH�RI�DYDLODEOH�PDWKHPDWLFV�VXSSRUW�ZHUH�XVHG���7KH�ODVW�IDFWRU�ZDV�IRXQG�WR�EH�
LPSRUWDQW�DV�LW�VHHPV�VWXGHQWV�ZKR�PDNH�XVH�RI�PDWKHPDWLFV�VXSSRUW�WHQG�WR�SHUIRUP�EHWWHU�LQ�PDWKHPDWLFV��DV�
HYLGHQFH�SURYLGHG�E\��IRU�H[DPSOH��&URIW�HW�DO���������DQG�0DF�DQ�%KDLUG��0RUJDQ��	�2¶6KHD���������
�
6WXGLHV�LQWR�WKH�HIIHFWLYHQHVV�RI�PDWKHPDWLFV�VXSSRUW�LQ�LPSURYLQJ�VWXGHQW�SURJUHVVLRQ�DQG�UHWHQWLRQ�LQYROYHG�
PRUH�FRPSOH[�LVVXHV�WKDQ�DFDGHPLF�SHUIRUPDQFH�YDULDEOHV�DORQH���3DWHO�	�/LWWOH��������DQG�/HH�HW�DO���������
FRQFOXGHG�WKDW�LQ�RUGHU�WR�LPSURYH�VWXGHQW�SURJUHVVLRQ�DQG�UHWHQWLRQ��GLDJQRVWLF�WHVWV�VKRXOG�EH�IROORZHG�E\�
PDWKHPDWLFV�VWXG\�VXSSRUW�SURYLVLRQ����
�
(YDOXDWLQJ�OHDUQLQJ�DQDO\WLFV�DQG�LWV�DSSOLFDWLRQV�
�
7KH���VW�FHQWXU\�KDV�VHHQ�WKH�FROOHFWLRQ�RI�GDWD�H[SDQGLQJ�DV�D�UHVXOW�RI�H[WHQVLYH�XVHV�RI�WKH�ZHE�IRU�OHDUQLQJ��
DQG�ZLWK�WKLV�WKH�WHUP�³DQDO\WLFV´�LV�QRZ�ZLGHO\�XVHG�LQ�PDQ\�DUHDV���7KH�DSSOLFDWLRQ�RI�DQDO\WLFV�LQ�HGXFDWLRQ�LV�
RIWHQ�UHIHUUHG�WR�DV�HGXFDWLRQDO�GDWD�PLQLQJ�DQG�OHDUQLQJ�DQDO\WLFV��5RPHUR�	�9HQWXUD��������6LHPHQV�HW�DO���
��������7KHVH�WHUPV�DUH�VLPLODU�LQ�PDQ\�ZD\V��DQG�RYHUODSSLQJ�UHVHDUFK�VWXGLHV�LQ�WKH�WZR�GLVFLSOLQHV�ZHUH�
REVHUYHG��H�J��5RPHUR�=DOGLYDU��3DUGR��%XUJRV��	�'HOJDGR�.ORRV����������+RZHYHU��DV�D�UXOH�RI�WKXPE��
6LHPHQV�	�%DNHU��������H[SODLQHG�WKDW�HGXFDWLRQDO�GDWD�PLQLQJ�IRFXVHV�RQ�WHFKQLFDO�DVSHFWV�RI�FRPSXWLQJ�
DOJRULWKPV�DQG�DXWRPDWHG�GLVFRYHU\��ZKLOH�OHDUQLQJ�DQDO\WLFV�IRFXVHV�PRUH�RQ�WKH�HGXFDWLRQDO�VLGH��L�H��
HPSRZHUPHQW�RI�KXPDQ�UHVRXUFHV��LQVWUXFWRUV�DQG�OHDUQHUV�����
�
7KHUH�KDYH�EHHQ�D�IHZ�LPSOHPHQWDWLRQV�RI�OHDUQLQJ�DQDO\WLFV�SURMHFWV�RQ�FDPSXV���7KH�PRVW�UHFRJQL]HG�SURMHFW�
LV�&RXUVH�6LJQDOV�DW�3XUGXH�8QLYHUVLW\��ZKLFK�ZDV�DXWRPDWHG�LQ��������7KH�&RXUVH�6LJQDOV�IHDWXUHV�UHDO�WLPH�
IHHGEDFN��HDUO\�LQWHUYHQWLRQ��DV�ZHOO�DV�IUHTXHQW�DQG�RQ�JRLQJ�IHHGEDFN��ZKLFK�DUH�HVVHQWLDO�LQ�LGHQWLI\LQJ�DW�
ULVN�VWXGHQWV��ERWK�IRU�WKH�IDFXOW\��OHFWXUHU��WXWRU��UHWHQWLRQ�FRRUGLQDWRU��DQG�WKH�VWXGHQWV�WKHPVHOYHV���)RU�
VWXGHQWV��LW�LV�YHU\�VLPSOH�WR�FRPSUHKHQG��HDFK�VWXGHQW�UHFHLYHV�µVLJQDOV¶�VLPLODU�WR�WUDIILF�VLJQDOV��UHG��\HOORZ��
RU�JUHHQ��LQ�WKHLU�%ODFNERDUG�VLWH�UHJDUGLQJ�WR�HDFK�FRXUVH�V�KH�LV�FXUUHQWO\�WDNLQJ����/HFWXUHUV�FDQ�WUDFN�VWXGHQWV�
ZLWK�\HOORZ�RU�UHG�VLJQDOV�DV�HDUO\�DV�IURP�WKH�VHFRQG�ZHHN�RI�WKH�VHPHVWHU��DQG�FDQ�WKHUHIRUH�GHFLGH�HDUO\�RQ�
ZKDW�NLQG�RI�LQWHUYHQWLRQ�LV�VXLWDEOH�WR�KHOS�D�SDUWLFXODU�VWXGHQW��$UQROG�	�3LVWLOOL���������
�
,Q�SDUWLFXODU��WKH�&RXUVH�6LJQDOV�SURMHFW�LV�YHU\�PXFK�LQ�OLQH�ZLWK�RXU�VWXG\��DV�LW�DLPV�WR�SUHGLFW�RQ�FDPSXV�
VWXGHQW�SHUIRUPDQFH�RQ�DQ�LQGLYLGXDO�EDVLV�DQG�DWWHPSWV�HDUO\�LQWHUYHQWLRQ�IRU�DW�ULVN�VWXGHQWV���7KH�V\VWHP¶V�
DELOLW\�WR�LQYROYH�WKRXVDQGV�RI�VWXGHQWV�DFURVV�PDQ\�GLVFLSOLQHV�DQG�FRXUVHV�LV�RXWVWDQGLQJ���1RQHWKHOHVV�WKHUH�
DUH�JDSV�LQ�WKHLU�SURMHFW�WKDW�FDQ�EH�ILOOHG�E\�RXU�VWXG\��ZKLFK�ZLOO�EH�H[SODLQHG�EHORZ����
�
7KH�ILUVW�GLIIHUHQFH�LV�WKDW�&RXUVH�6LJQDOV�GRHV�QRW�WDUJHW�DQ\�SDUWLFXODU�FRXUVH�RU�GLVFLSOLQH�WR�UHDFK�LWV�JRDO���
2Q�WKH�RWKHU�KDQG��RXU�VWXG\�WDUJHWV�VSHFLILF�VWXGHQWV��L�H��HQJLQHHULQJ�VWXGHQWV�WDNLQJ�PDWKHPDWLFV�VXEMHFWV��
ZKRVH�FLUFXPVWDQFH�PLJKW�EH�GLIIHUHQW�IURP�RWKHU�GLVFLSOLQHV���6HFRQGO\��&RXUVH�6LJQDOV�RQO\�XVH�YDULDEOHV�
DURXQG�DFDGHPLF�SHUIRUPDQFH�DQG�PDLQO\�VWXGHQWV¶�RQOLQH�HQJDJHPHQW�ZLWK�WKHLU�FRXUVHV���,Q�FRQWUDVW��RXU�VWXG\�
ZLOO�DOVR�XVH�VWXGHQWV¶�VRFLR�GHPRJUDSKLF�YDULDEOHV�DV�ZHOO�DV�WKHLU�VHFRQGDU\�VFKRRO�DFDGHPLF�SHUIRUPDQFH��LQ�
DGGLWLRQ�WR�WKHLU�DFDGHPLF�SHUIRUPDQFH�LQ�WKH�WHUWLDU\�OHYHO���/DVWO\��LQ�SUHGLFWLQJ�VWXGHQW�SHUIRUPDQFH��&RXUVH�
6LJQDOV�GRHV�QRW�LQYROYH�DQ\�YDULDEOHV�UHJDUGLQJ�OHDUQLQJ�VXSSRUW��LQ�SDUWLFXODU�PDWKHPDWLFV�VXSSRUW��ZKLFK�FDQ�
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EH�DFFHVVHG�E\�VWXGHQWV�LQ�RUGHU�WR�KHOS�WKHP�ZLWK�WKHLU�VWXG\���2Q�WKH�FRQWUDU\��RXU�VWXG\�ZLOO�IRFXV�RQ�WKH�
PDWKHPDWLFV�VXSSRUW�DVSHFW��ZKHWKHU�DQG�KRZ�VWXGHQWV�HQJDJH�ZLWK�WKH�DYDLODEOH�VXSSRUW��QRW�RQO\�WR�SDVV�EXW�
DOVR�WR�LPSURYH�WKHLU�XQGHUVWDQGLQJ�RI�PDWKHPDWLFV�VXEMHFWV��
�
/HDUQLQJ�DQDO\WLFV�WR�LPSURYH�UHWHQWLRQ�ZLWK�LQWHJUDWLRQ�RI�PDWKHPDWLFV�VXSSRUW�DVSHFWV�
�
6R�IDU�WKHUH�KDV�EHHQ�QR�UHVHDUFK�RQ�LGHQWLI\LQJ�DW�ULVN�VWXGHQWV�RU�SUHGLFWLQJ�VWXGHQW�SHUIRUPDQFH�XVLQJ�
OHDUQLQJ�DQDO\WLFV�DQG�HGXFDWLRQDO�GDWD�PLQLQJ�WKDW�LQWHJUDWHV�WKH�PDWKHPDWLFV�VXSSRUW�DVSHFWV���)RFXVLQJ�RQ�
GDWD�PLQLQJ�WHFKQLTXHV��*DUFLD�	�0RUD��������PLQHG�GDWD�RI�RYHU������HQJLQHHULQJ�VWXGHQWV�ZLWK����
LQGHSHQGHQW�YDULDEOHV��EXW�GLG�QRW�XVH�PDWKHPDWLFV�VXSSRUW�YDULDEOHV���2Q�WKH�RWKHU�KDQG��/HH�HW�DO���������
LQFRUSRUDWHG�RQH�PDWKHPDWLFV�VXSSRUW�YDULDEOH��EXW�RQO\�XVHG�D�VPDOO�GDWD�VHW������REVHUYDWLRQV�LQ�RQH�
VHPHVWHU�����LQGHSHQGHQW�YDULDEOHV���6WXGLHV�RI�VXFK�VPDOO�VL]H�GR�QRW�TXLWH�EHORQJ�WR�OHDUQLQJ�DQDO\WLFV�UHVHDUFK�
DV�SHU�WKH�FXUUHQW�GHILQLWLRQ��
�
,Q�$XVWUDOLD��/RFK�	�(OOLRWW��������FDUULHG�RXW�D�SUHOLPLQDU\�VWXG\�WR�LQYHVWLJDWH�WKH�HIIHFWLYHQHVV�RI�WKH�FXUUHQW�
UHWHQWLRQ�VWUDWHJ\�LQ�WHUPV�RI�PDWKHPDWLFV�VXSSRUW�SURYLVLRQ���7KLV�VWXG\�H[WUDFWHG�RQH�FRKRUW�RI����FLYLO�
HQJLQHHULQJ�VWXGHQWV�WDNLQJ�D�VLQJOH�PDWKHPDWLFV�VXEMHFW��DQDO\VLQJ�VL[�YDULDEOHV�LQ�D�GHVFULSWLYH�PDQQHU��7KLV�
VWXG\�ZLOO�H[WHQG�WKH�SUHYLRXV�VWXG\��E\�DQDO\VLQJ�ODUJH�GDWD�VHWV�RI�VHYHUDO�FRKRUWV�RI�HQJLQHHULQJ�VWXGHQWV�ZLWK�
GLIIHUHQW�PDMRUV�WDNLQJ�GLIIHUHQW�PDWKHPDWLFV�VXEMHFWV�����
�
%\�XVLQJ�GDWD�IURP�D�UDQJH�RI�YDULRXV�VRXUFHV�LQVWHDG�RI�RQO\�DFDGHPLF�SHUIRUPDQFHV��LW�LV�KRSHG�WKDW�D�QHZ�
LQWHUYHQWLRQ�VWUDWHJ\�FDQ�EH�SURSRVHG�WR�LPSURYH�UHWHQWLRQ�LQ�WKHVH�PDWKHPDWLFV�VXEMHFWV��WR�WKH�EHQHILW�RI�WKH�
IDFXOW\�DQG�WKH�XQLYHUVLW\���,W�ZLOO�DOVR�DGG�WR�FXUUHQW�UHVHDUFK�RQ�EHVW�SUDFWLFH�RI�PDWKHPDWLFV�OHDUQLQJ�VXSSRUW�
DQG�UHWHQWLRQ�LQ�PDWKHPDWLFV�HGXFDWLRQ�LQ�JHQHUDO��
�
3URSRVHG�0HWKRGRORJ\�
�
,Q�WKLV�VWXG\��ZH�ZLOO�OHDUQ�IURP�SDVW�VWXGHQW�GDWD�WR�XQGHUVWDQG�WKH�SUHVHQW�FKDOOHQJH�ZH�DUH�IDFLQJ�LQ�
WDFNOLQJ�WKH�µPDWKHPDWLFDO�SUREOHP¶���)XWXUH�SHUIRUPDQFH�RI�FXUUHQW�VWXGHQWV�ZLOO�EH�SUHGLFWHG�ZLWKLQ�WKH�
VHPHVWHU�LQ�RUGHU�WR�SUHYHQW�WKHP�IURP�IDLOLQJ�PDWKHPDWLFV�VXEMHFWV��WKHUHE\�LPSURYLQJ�UHWHQWLRQ����
�
7KLV�VWXG\�ZLOO�WDNH�D�OHDUQLQJ�DQDO\WLFV�DSSURDFK�WR�ILUVW�\HDU�VWXGHQW�GDWD�VHWV�DW�6ZLQEXUQH�8QLYHUVLW\�RI�
7HFKQRORJ\���7KHVH�VWXGHQWV�KDYH�DFFHVV�WR�PDWKHPDWLFV�VXSSRUWV�SURYLGHG�E\�6ZLQEXUQH¶V�0DWKHPDWLFV�DQG�
6WDWLVWLFV�+HOS��0$6+��&HQWUH���,W�ZLOO�LQFOXGH�IRXU�FRKRUWV�������WR�������L�H��SDVW��SUHVHQW��DQG�IXWXUH�GDWD��RI�
DOO�ILUVW�\HDU�HQJLQHHULQJ�VWXGHQWV�WDNLQJ�RQH�RI�WZR�FRUH�PDWKHPDWLFV�VXEMHFWV�ZLWK�ODUJH�HQUROPHQWV��ZKLFK�LV�
H[SHFWHG�WR�EH�DURXQG�������VWXGHQWV�LQ�WRWDO��
�
'DWDVHWV�ZLOO�LQFRUSRUDWH�GHPRJUDSKLF��VRFLR�HFRQRPLF�DQG�VWXGHQW�DFDGHPLF�SHUIRUPDQFH�YDULDEOHV��DV�ZHOO�DV�
GDWD�IURP�WKH�0$6+�&HQWUH�YLVLWV�DQG�DFFHVV�WR�µ0DWKVFDVWV¶��L�H��RQOLQH�VXSSRUW�PDWHULDOV��/RFK��*LOO��	�&URIW��
������SURYLGHG�E\�WKH�0$6+�&HQWUH���6HFRQGDU\�VFKRRO�GDWD�VXFK�DV�9&(�PDWKHPDWLFV�VFRUHV�DV�ZHOO�DV�
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