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%ULHI�'HVFULSWLRQ
*65����7KLV�PRGXOH�LV�GHVLJQHG�WR�LQWURGXFH�SRVWJUDGXDWH�VWXGHQWV�WR�UHVHDUFK�PHWKRGV�DQG�
VWDWLVWLFDO�DQDO\VLV�� 7KHRUHWLFDO��KLVWRULFDO�DQG�VWDWLVWLFDO� FRQFHSWV�DUH�WDXJKW�LQ�OHFWXUHV�ZLWK�
KDQGV�RQ�SUDFWLFDO�ODE�VHVVLRQV�XVLQJ�ERWK�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�WHFKQLTXHV�WKDW�DOORZ�
VWXGHQWV�WR�SXW�WKHRU\�LQWR�SUDFWLFH

$LPV
7KH�DLP�RI�WKLV�PRGXOH�LV�WR�SURYLGH�WKH�VWXGHQW�ZLWK�D�FULWLFDO�XQGHUVWDQGLQJ�RI�WKHRULHV��
FRQFHSWV�DQG�SULQFLSOHV�RI�UHVHDUFK�PHWKRGRORJ\�DQG�WKH�UDQJH�RI�PHWKRGV�XVHG�LQ�FRQGXFWLQJ�
UHVHDUFK�LQ�GLIIHUHQW�GLVFLSOLQHV��DQG��WR�JLYH�WKH�VWXGHQW�WKH�VNLOOV�DQG�NQRZOHGJH�QHFHVVDU\�WR�
XQGHUWDNH�DQ�RULJLQDO�LQ�GHSWK�LQYHVWLJDWLRQ�LQ�WKRVH�ILHOGV



/HDUQLQJ�2XWFRPHV
%\�WKH�HQG�RI�WKLV�PRGXOH�WKH�VWXGHQW�VKRXOG�EH�DEOH�WR��
���&ULWLFDOO\�UHYLHZ�FXUUHQW�NQRZOHGJH�LQ�D�VSHFLILHG�DUHD��DQG�HVWDEOLVK�LWV�VWDWXV�DQG�OLPLWDWLRQV
���,GHQWLI\��FRQFHSWXDOLVH�DQG�GHILQH�D�UHVHDUFK�TXHVWLRQ�V��DQG�MXVWLI\�LWV�UHOHYDQFH�WR�SUDFWLFH�
DQG�LWV�VLJQLILFDQFH�DV�D�SRWHQWLDO�FRQWULEXWLRQ�WR�H[LVWLQJ�NQRZOHGJH�
���6HOHFW�DQG�MXVWLI\�D�UHVHDUFK�PHWKRGRORJ\�WR�PHHW�VSHFLILHG�UHVHDUFK�DLPV�DQG�REMHFWLYHV�
���&ULWLFDOO\�DQDO\VH� DQG�LQWHUSUHW�SULPDU\�VHFRQGDU\�UHVHDUFK�GDWD��TXDQWLWDWLYH�DQG��RU�
TXDOLWDWLYH���WHVWLQJ�IRU�YDOLGLW\�DQG�UHOLDELOLW\�RI�WKH�UHVXOWV�

,QGLFDWLYH�&RQWHQW

�� ,QWURGXFWLRQ�WR�5HVHDUFK
7KH�QDWXUH�DQG�SXUSRVH�RI�UHVHDUFK��GLIIHUHQW�W\SHV�RI�UHVHDUFK��TXDQWLWDWLYH�TXDOLWDWLYH��PL[HG�
PHWKRGV��GHYHORSPHQWDO��SUDFWLFH�EDVHG��DQG�WKHLU�PDSSLQJ�ZLWKLQ�GLIIHUHQW�SKLORVRSKLFDO�
SDUDGLJPV��SRVLWLYLVP��LQWHUSUHWLYLVP��SUDJPDWLVP��� VWUHQJWKV�DQG�ZHDNQHVVHV�
�� 'HDOLQJ�ZLWK�3UDFWLFDO�,VVXHV��(WKLFV
7KH�UHVHDUFK�SURFHVV��LGHQWLI\LQJ�D�UHVHDUFK�WRSLF�DQG�VHWWLQJ�UHVHDUFK�REMHFWLYHV��GHYHORSLQJ�D�
UHVHDUFK�VWUDWHJ\��FKDUDFWHULVWLFV�RI�D�JRRG�UHVHDUFK�SURMHFW��HWKLFDO�LVVXHV�LQ�FRQGXFWLQJ�
UHVHDUFK�
�� 6HDUFKLQJ�DQG�5HYLHZLQJ�WKH�/LWHUDWXUH
7KH�SXUSRVHV�DQG�PDLQ�VWHSV�RI�D�OLWHUDWXUH�UHYLHZ��VHDUFKLQJ��HYDOXDWLQJ��RUJDQL]LQJ�DQG�
V\QWKHVL]LQJ�WKH�UHOHYDQW�OLWHUDWXUH��DQG��ZULWLQJ�D�OLWHUDWXUH�UHYLHZ�DQG�PDQDJLQJ�ELEOLRJUDSKLF�
UHFRUGV��,Q�DGGLWLRQ��GHYHORSLQJ�UHVHDUFK�TXHVWLRQV�IRU�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�UHVHDUFK��DQG�
LGHQWLI\LQJ�FKDUDFWHULVWLFV�DWWULEXWHV
�� 'DWD�&ROOHFWLRQ�DQG�$QDO\VLV
$SSURDFKHV�WR�GDWD�FROOHFWLRQ�DQG�DQDO\VLV��TXDQWLWDWLYH��TXDOLWDWLYH��PL[HG�PHWKRGV��LWHUDWLYH���
TXHVWLRQQDLUH�GHVLJQ��SRSXODWLRQV��VDPSOHV��DQG�VDPSOLQJ�PHWKRGV��GDWD�0LQLQJ�
�� :ULWLQJ�\RXU�5HVHDUFK�3URSRVDO
,GHQWLI\LQJ�D�UHVHDUFK�SUREOHP�RU�LVVXH��WKH�SXUSRVH�RI�WKH�UHVHDUFK�DQG�WKH�PDLQ�UHVHDUFK�
TXHVWLRQ�V���FKRRVLQJ�WKH�UHVHDUFK�VWUDWHJ\�DQG�PHWKRGV��ZULWLQJ�D�UHVHDUFK�SURSRVDO��,Q�
DGGLWLRQ��GLVFXVVLQJ�ILQGLQJV��IRUPXODWLQJ�FRQFOXVLRQV��PDNLQJ�UHFRPPHQGDWLRQV��DQG�UHSRUWLQJ��
SODQQLQJ��H[HFXWLQJ��ZULWLQJ�XS��DQG�VXEPLWWLQJ�D�GLVVHUWDWLRQ�
�� 'HVFULSWLYH�6WDWLVWLFV�IRU�4XDQWLWDWLYH�DQG�4XDOLWDWLYH�'DWD
6XPPDUL]LQJ� DQG�YLVXDOL]LQJ�GDWD� VHWV��I LQGLQJ�WUHQGV�LQ�GDWD�DQG�IRUPXODWLQJ�D�UHVHDUFK�
K\SRWKHVLV�
�� ,QWURGXFWLRQ�WR�3UREDELOLW\�DQG�6WDWLVWLFDO�,QIHUHQFH
%DVLF�FRQFHSWV�RI�SUREDELOLW\�DQG�SUREDELOLW\�GLVWULEXWLRQ��GLVFUHWH�DQG�FRQWLQXRXV�UDQGRP�
YDULDEOHV��EDVLF�SUREDELOLW\�GLVWULEXWLRQV��LQWURGXFWLRQ�WR�WKH�K\SRWKHVLV�WHVWLQJ�SURFHGXUH�
�� 7KH�+\SRWKHVLV�7HVWLQJ�3URFHGXUH
3DUDPHWULF� DQG�QRQ�SDUDPHWULF�WHVWV��&KL�VTXDUHG�7HVW�IRU�$VVRFLDWLRQ��,QGHSHQGHQW�6DPSOH�W�
7HVW��2QH�DQG�7ZR�:D\�$QDO\VLV�RI�9DULDQFH�$129$��SRZHU�FDOFXODWLRQ�DQG�VDPSOH�VL]H�
HVWLPDWLRQ�
�� &RUUHODWLRQ�DQG�5HJUHVVLRQ
5HODWLRQVKLS�EHWZHHQ�WZR�QXPHULF�YDULDEOHV��GHSHQGHQW�DQG�LQGHSHQGHQW�YDULDEOH��3HDUVRQ¢V�
&RUUHODWLRQ�&RHIILFLHQW��6LPSOH�/LQHDU�5HJUHVVLRQ�
���0XOWLSOH�5HJUHVVLRQ
0XOWLSOH�5HJUHVVLRQ�$QDO\VLV�DQG�LQWURGXFWLRQ�WR�WKH�*HQHUDO�/LQHDU�0RGHO�

6WDWHPHQW RQ�7HDFKLQJ��/HDUQLQJ�DQG�$VVHVVPHQW
7HDFKLQJ�DQG�OHDUQLQJ�RQ�WKLV�PRGXOH�ZLOO�EH�LQWHUDFWLYH�DQG�OHDUQHU�FHQWUHG��GHVLJQHG�WR�FUHDWH�
DQ�HQYLURQPHQW�IRUJLQJ�OHDUQHU�HPSRZHUPHQW�DQG�DXWRQRP\��DQG�FULWLFDO�DQDO\VLV�VNLOOV��7KH�
PRGXOH�ZLOO�DOVR�GHYHORS�VWXGHQWV
�UHVHDUFK�VNLOOV�WKURXJK�VWUXFWXUHG��WKHRUHWLFDO��LQSXW�DQG�
WKURXJK�SUDFWLFH�DSSOLFDWLRQ��LQFOXGLQJ�ODE�EDVHG�ZRUN��ZLWK�GHOLYHU\�LQFOXGLQJ�OHFWRULDOV��OHFWXUHV��
ODE�VHVVLRQV��WXWRULDO�VHVVLRQV�DQG�VXSSRUWLQJ�GURS�LQ�FOLQLFV��,Q�ZHHN����VWXGHQWV�ZLOO�KDYH�WKH�
RSSRUWXQLW\�WR�UHFHLYH�IHHGEDFN�DQG�IHHG�IRUZDUG�RQ�D�GUDIW�RI�WKH�UHVHDUFK�UHSRUW�WKH\�DUH�
UHTXLUHG�WR�VXEPLW�LQ�ZHHN���IRU�WKH�DVVHVVPHQW�RI�SDUW���RI�WKLV�PRGXOH��IRU�IXUWKHU�GHWDLOV��VHH�
$VVHVVPHQW�DQG�$GGLWLRQDO�$VVHVVPHQW�,QIRUPDWLRQ��EHORZ��
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$GGLWLRQDO�$VVHVVPHQW�,QIRUPDWLRQ
7KH�DVVHVVPHQW�RI�SDUW���RI�WKLV�PRGXOH�ZLOO�LQYROYH�WKH�VXEPLVVLRQ�RI�D�UHVHDUFK�UHSRUW�RQ�D�
WRSLF�VHOHFWHG�IURP�D�FROOHFWLRQ�RI�GLVFLSOLQH�VSHFLILF�EURDG�DUHDV��7KH�DVVHVVPHQW�RI�SDUW���RI�
WKH�PRGXOH�ZLOO�EH�GLVFLSOLQH�VSHFLILF�LQYROYLQJ�HLWKHU�D�SUDFWLFDO�H[DPLQDWLRQ� XVLQJ�6366��RU�WKH�
SUHSDUDWLRQ RI�D�SURMHFW�UHSRUW��)XUWKHU�GHWDLOV�RQ�WKH�DVVHVVPHQW�DUH�JLYHQ�LQ�WKH�0RGXOH�
+DQGERRN��SURYLGHG�E\�WKH�VWXGHQWV¢�6FKRRO�

7HDFKDELOLW\�,VVXHV IRU�WKLV�PRGXOH�DUH�
2UDO�9LVXDO�'LDJUDPPDWLF�&RPSXWHU� %DVHG�5HDGLQJ�:ULWLQJ



.H\�7UDQVIHUDEOH�6NLOOV IRU�WKLV�PRGXOH�DUH�
&RPPXQLFDWLRQ�5HVHDUFK�,&7�6NLOOV

&RS\ULJKW�� $EHUWD\�8QLYHUVLW\�� ���-XQ�����


