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���3URFHHGLQJV�RI�0DGLI���

,QYHVWLJDWLQJ�WKH�SROLWLFV�RI�PHDQLQJ�V��
LQ�1RUGLF�UHVHDUFK�RQ�VSHFLDO�HGXFDWLRQ�
PDWKHPDWLFV��GHYHORSLQJ�D�PHWKRGRORJ\�

$1(77(�%$**(5��+(/(1$ 5226 $1'�0$5*$5(7$ (1*9$//

6FKRROV��ERWK�QDWLRQDOO\�DQG�LQWHUQDWLRQDOO\��DUH�VWUXJJOLQJ�ZLWK�DQ�LQFUHDVHG�
QXPEHU�RI�VWXGHQWV�LQ�QHHG�RI�VXSSRUW�DQG�D�GHFUHDVH�LQ�PDWKHPDWLFDO�NQRZ�
OHGJH��0DUWHQV��.QRGHO�	�:LQG]LR���������7KLV�LPSOLHV�DQ�LQFUHDVHG�QHHG�RI�
VSHFLDO�HGXFDWLRQDO�VXSSRUW�LQ�PDWKHPDWLFV��7KH�QDWXUH�RI�WKH�VXSSRUW�JLYHQ�
±�WR�ZKRP�LW�LV�JLYHQ��E\�ZKRP��ZK\�LW�LV�JLYHQ�DQG�ZKHQ�±�LV�XQGHUVWRRG�DV�
EHLQJ�FRQVWLWXWHG�E\�LWV�XQGHUSLQQLQJV�LQ�WKH�SROLWLFV�RI�PHDQLQJ��6NRYVPRVH��
������UHJDUGLQJ�VSHFLDO�HGXFDWLRQ�PDWKHPDWLFV�LQ�SROLF\��UHVHDUFK�DQG�SUDFWLFH��
%\�WKH�´SROLWLFV�RI�PHDQLQJ´�LQ�WKLV�DUWLFOH��ZH�UHIHU�WR�WKH�XQGHUO\LQJ�VRFLHWDO�
PRWLYHV��YDOXHV�DQG�DVVXPSWLRQV��&KDOOHQJHV�LQ�WKH�SURFHVV�RI�WHDFKLQJ�DQG�
OHDUQLQJ�PDWKHPDWLFV�LV�IXUWKHU�RQ�LQ�WKLV�DUWLFOH�ODEHOOHG�DV�VSHFLDO�HGXFDWLRQ�
PDWKHPDWLFV��6(0��

6(0�KDV�EHHQ�VKRZQ�WR�EH�D�GLYHUVH�EUDQFK�RI�WKH�VRFLDO�VFLHQFHV��%DJJHU�
	�5RRV��������0DJQH���������+RZ�UHVHDUFK�FDQ�VXSSRUW�WKH�SUDFWLFH�RI�6(0�
KDV�EHHQ�H[SORUHG�E\�6FKHUHU�HW�DO���������S�����ZKR�FODLP��´7KHUH�LV�QHHG�

�
URRPV �́�,Q�DGGLWLRQ��WKHUH�LV�QR�FRQVHQVXV�UHJDUGLQJ�ZKR�WKH�VWXGHQWV�VXSSRVHG�
WR�EH�LQFOXGHG�DUH��RU�KRZ�WKH�VWXGHQWV�VKRXOG�EH�VXSSRUWHG�RU�KRZ�WKLV�SUDF�
WLFH�VKRXOG�EH�LQYHVWLJDWHG��%DJJHU�	�5RRV��������+H\G�0HW]X\DQLP��������

$QHWWH�%DJJHU��8PHn�8QLYHUVLW\
+HOHQD�5RRV��/LQQDHXV�8QLYHUVLW\
0DUJDUHWD�(QJYDOO��/LQN|SLQJ�8QLYHUVLW\
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6KHUHU�HW�DO����������&RQFHSWXDOLVLQJ�WKH�VWXGHQW�LV�GHSHQGHQW�RQ�DPRQJVW�RWKHU�
WKLQJV�QDWLRQDO�VWHHULQJ�GRFXPHQWV��DSSURDFKHV�WR�OHDUQLQJ�DQG�WHDFKLQJ��DQG�

+RZHYHU��KRZ�D�FRQFHSW�LV�XQGHUVWRRG�DQG�ZKDW�YDOXHV�LW�LV�ORDGHG�ZLWK�DIIHFW�
WKH�DSSURDFK�RI�LQGLYLGXDOV��/OHZHO\Q�	�0HQGLFN���������7KH�FRQFHSWV�DUH�LQ�
WXUQ�QRW�DOZD\V�H[SODLQHG�EXW�H[LVW�LPSOLFLWO\�LQ�UHVHDUFK�UHSRUWV��%DJJHU�	�
5RRV���������

7KH�XQGHUSLQQLQJV�LQ�UHVHDUFK�GHULYH�IURP�WKH�VWDNHKROGHUV¶�LQGLYLGXDO�DQG�
FROOHFWLYH�SROLWLFV�RI�PHDQLQJ��)XUWKHUPRUH��LW�ZLOO�GLUHFW�UHVHDUFK�LQ�WKH�GULYH�
WRZDUGV�LPSURYLQJ�WHDFKLQJ�DQG�OHDUQLQJ�LQ�PDWKHPDWLFV��7KHUH�VHHPV�WR�EH�
VRPH�REVFXULW\�RI�WKH�SROLWLFV�RI�PHDQLQJ�UHJDUGLQJ�6(0��VRPHWKLQJ�WKDW�FRQ�
WULEXWHV�WR�D�EODFN�ER[�RI�XQGHUSLQQLQJV�RI�WKH�GLUHFWLRQ�RI�UHVHDUFK��:KHQ�
LQGLYLGXDOV�DFW��VSHDN��ZULWH�DERXW�DQG�KDQGOH� WKH�ZRUOG�� WKHVH�DFWLRQV�DUH�
XQGHUVWRRG�DV�PHGLDWLQJ�PHDQLQJ��PHDQLQJ�WKDW�LV�FUHDWHG�DQG�UHFUHDWHG�FRO�
OHFWLYHO\��6FROORQ���������,Q�WKLV�FDVH��WKH�FRQFHDOHG�DUHD�RI�PHDQLQJ�FRQFHUQV�
ZKDW�6(0�LV��IRU�ZKRP�LW�LV��IURP�ZKRP�LW�GHULYHV�HWF��7KLV�PHDQLQJ�PLJKW�EH�
YLVLEOH�LQ�WH[WV�GHSLFWLQJ�ZKDW�WKH�UHVHDUFK�GHULYHV�IURP��DLPV�WRZDUGV��GLV�
FRYHUV�DQG�FRQFOXGHV�LQ�UHODWLRQ�WR�6(0��$�UHYLHZ�DQG�DQ�H[SORUDWLRQ�RI�WKHVH�
SRLQWV�KROGV�WKH�SRWHQWLDO�WR�XQUDYHO�WKH�SROLWLFV�RI�PHDQLQJ��,W�PLJKW�LQ�DGGLWLRQ�
UHVXOW�LQ�D�UHVRXUFHIXO�HYLGHQFH�EDVHG�DGYLFH�IRU�IXUWKHU�UHVHDUFK�DQG�SUDFWLFH��

$LP�DQG�UHVHDUFK�TXHVWLRQV
7KH�DLP�RI�WKH�VWXG\�LV�WR�GHYHORS�D�PHWKRGRORJ\�WR�H[SORUH�WKH�SROLWLFV�RI�
PHDQLQJ�LQ�6(0��7R�PDNH�D�QHFHVVDU\�GHPDUFDWLRQ��WKLV�DUWLFOH�ZLOO�FRQWUL�
EXWH�D�VQDSVKRW�RI�1RUGLF�UHVHDUFK�LQ�DQ�LQWHUQDWLRQDO�FRQWH[W�RI�SHHU�UHYLHZHG�
MRXUQDOV��7KH�VWXG\�LV�SHUIRUPHG�WKURXJK�DQ�H[SORUDWLRQ�RI�WKH�IROORZLQJ�WKUHH�
UHVHDUFK�TXHVWLRQV�

54�� :KDW�LV�VWDWHG�DV�WKH�FDXVH�DQG�LQWHQWLRQDO�JRDO��HIIHFWV�DQG�VXJJHVWLRQV�
RI�WKH�LPSOLFDWLRQV�RI�6(0"

54��:KDW�RSSRUWXQLWLHV�DQG�REVWDFOHV�DUH�PHGLDWHG�LQ�WKH�WH[WV"

54�� ,V�LW�SRVVLEOH�IRU�WKH�GHYHORSHG�PHWKRGRORJ\�WR�GHFRQVWUXFW�WKH�
PHDQLQJ�PDNLQJ�LQ�6(0"�,I�VR��KRZ"

7KHRUHWLFDO�XQGHUSLQQLQJV�RI�WKH�VWXG\
,Q�RUGHU�WR�XQFRYHU�WKH�PHDQLQJ�PDNLQJ�DQG�XQGHUO\LQJ�YDOXHV�LQ�UHVHDUFK�
RQ�6(0��ZH�KDYH�H[SORUHG�WKH�LQWHUQDO�UHODWLRQV�RI�WH[WV�DQG�DOVR�WKH�LQWHU�
UHODWHG�PHDQLQJV�EHWZHHQ�WH[WV��7KH�WH[WV�DUH�WRJHWKHU�XQGHUVWRRG�DV�FROOHF�
WLYH�FRPPXQLFDWLRQ�DQG�PHGLDWLRQ�RI�PHDQLQJ��)RU� WKLV�SXUSRVH��ZH�GUDZ�
RQ�)DLUFORXJK� ������� DQG�6FROORQ� ������� LQ�RXU�RQWRORJLFDO� IRXQGDWLRQV�RI�
´ZKDW�LV �́�7KLV�LV�FRPSOHPHQWHG�ZLWK�6NRYVPRVH��������UHJDUGLQJ�KRZ�WKLV�
LV�WR�EH�UHVHDUFKHG�IURP�D�PDWKHPDWLFV�HGXFDWLRQ�SHUVSHFWLYH�WRJHWKHU�ZLWK�D�
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IUDPHZRUN�RI�SHUVSHFWLYHV�RQ�VSHFLDO�HGXFDWLRQ�ZKLFK�LV�EXLOW�RQ�3HUVVRQ¶V�
�������DQG�1LOKROP¶V��������������WKHRULHV��7KH�VSHFLDO�HGXFDWLRQDO�SHUVSHF�
WLYHV�DUH�FHQWUDO�SDUWV�RI�WKH�RSHUDWLRQDOLVDWLRQ�RI�WKH�WKHRU\�LQ�WKLV�DUWLFOH��VHH�
PHWKRG�IRU�DQDO\VLV�RQ�S� ����)DLUFORXJK¶V��������S� ����QRWLRQ�UHSUHVHQWV�D�XVHIXO�
WKHRU\�IRU�XQGHUVWDQGLQJ�ZKDW�D�WH[W�UHSUHVHQWV�

3DUW�RI�ZKDW�LV�LPSOLHG�DSSURDFKLQJ�WH[WV�DV�HOHPHQWV�RI�VRFLDO�HYHQWV�
LV� WKDW� ZH� DUH� QRW� RQO\� FRQFHUQHG� ZLWK� WH[WV� DV� VXFK�� EXW� DOVR� ZLWK�
LQWHUDFWLYH�SURFHVVHV�RI�PHDQLQJ�PDNLQJ��

$FFRUGLQJO\��WKLV�VWXG\�DSSURDFKHV�WKH�WH[W�LQ�WKH�DUWLFOHV�DV�DFFRXQWV�RI�GLV�
FRXUVH�WKDW�DUH�FRQVWUXFWLQJ�DQG�UHFRQVWUXFWLQJ�PHDQLQJ�RQ�6(0�DV�D�VRFLDO�
HYHQW��,Q�DGGLWLRQ��WH[W�LV�XQGHUVWRRG�DV�FROOHFWLYHO\�SURGXFHG�VKDUHG�PHDQ�
LQJV�LQ�ZKLFK�PHGLDWHG�DFWLRQV�´SURGXFHV�DQG�UHSURGXFHV�VRFLDO�LGHQWLWLHV�DQG�
VRFLDO�VWUXFWXUHV�ZLWKLQ�D�QH[XV�RI�SUDFWLFH´��6FROORQ��������S� ����:ULWWHQ�ODQ�
JXDJH�LV�WKH�PHGLDWLRQDO�PHDQV�E\�ZKLFK�PHGLDWHG�DFWLRQV�WDNH�SODFH��7KH�
DFWLRQV�DUH�H[SUHVVLRQV�RI�WKH�LQWULQVLF�PRWLYHV�IRU�DQG�WKH�XQGHUO\LQJ�YDOXHV�DQG�
DVVXPSWLRQV�XQGHUO\LQJ�WKH�VLWH�RI�HQJDJHPHQW�RI�UHVHDUFK�LQ�6(0�

$Q�DFWLRQ�LV�XQGHUVWRRG�DV�WDNLQJ�SODFH�ZLWKLQ�D�VLWH�RI�HQJDJHPHQW�ZKLFK�
LV�WKH�UHDO�WLPH�ZLQGRZ�RSHQHG�WKURXJK�DQ�LQWHUVHFWLRQ�RI�VRFLDO�SUDFWLFHV�
DQG�PHGLDWLRQDO�PHDQV�� �6FROORQ��������S� ��

7KLV�UHDO�WLPH�ZLQGRZ�DOORZV�XV�WR�JHW�D�VQDSVKRW�RI�WKH�SROLF\�RI�PHDQLQJ�
LQ�WKH�UHYLHZHG�UHVHDUFK��,Q�RUGHU�WR�VLWXDWH�WKH�DQDO\VLV�RI�WKH�PHGLDWHG�GLV�
FRXUVH�RI�PHDQLQJ�LQ�WKH�VRFLDO�SUDFWLFH�RI�PDWKHPDWLFV�HGXFDWLRQDO�UHVHDUFK��
ZH�GUDZ�RQ�6NRYVPRVH¶V�WKHRULHV���������6NRYVPRVH�HPSKDVLVHV�OHDUQLQJ�DV�
DFWLRQ�DQG�VRFLDO�VWUXFWXULQJ�DV�D�FRUH��+H�VWUHVVHV�WKDW�WKHRULHV�RI�PHDQLQJ�
DUH�FRQFHSWXDO� LQ�QDWXUH�DQG�FDQ�EH�VWXGLHG�WKURXJK�WKH�VRFLDO�VWUXFWXULQJ�
RI�LQWHQWLRQDOLWLHV��,QWHQWLRQDOLWLHV�DUH�XQGHUVWRRG�DV�EHLQJ�H[SUHVVHG�WKURXJK�
DQG�LQ�WKH�LQWULQVLF�PRWLYHV�IRU��DV�ZHOO�DV�WKH�XQGHUO\LQJ�YDOXHV�DQG�DVVXPS�
WLRQV�RI�UHVHDUFK��6NRYVPRVH�KLJKOLJKWV�WKH�XUJHQF\�RI�VWXG\LQJ�WKH�LQWHQWLRQDO�
LQWHUSUHWDWLRQ�RI�PHDQLQJ�LQ�PDWKHPDWLFV�HGXFDWLRQ��7KLV�XUJHQF\�LV�GXH�WR�WKH�
SROLWLFV�RI�PHDQLQJ�WKDW�DUH�XQGHUO\LQJ�WKH�UHVHDUFKHU¶V�LQWHUSUHWDWLRQV�RI�ZKDW�
LV�FRQVLGHUHG�DV�GHVLUDEOH�DQG�JRRG��7KLV�KDUPRQLVHV�ZLWK�6FROORQ¶V�WKHRU\�
RQ�PHGLDWHG�DFWLRQ�DQG�VRFLDO�SUDFWLFHV��0HDQLQJ�LV�FRQVWUXFWHG�E\�WKH�GLUHF�
WLRQ�RI�LQWHQWLRQDOLWLHV�WKDW�DUH�IRUPHG�WKURXJK�KLVWRULFDO��SROLWLFDO��FXOWXUDO��
HFRQRPLF�DQG�GLVFXUVLYH�IDFWRUV��7KHUHIRUH��DQ�H[SORUDWLRQ�RI�WKH�GLUHFWLRQ�RI�
LQWHQWLRQDOLWLHV�KDV�WKH�SRWHQWLDO�WR�XQUDYHO�WKH�FROOHFWLYH�PHGLDWHG�SROLF\�RI�
PHDQLQJ�LQ�UHVHDUFK�FRQFHUQLQJ�6(0�

7KXV��WKH�PHGLDWHG�SROLF\�RI�PHDQLQJ�LV�HPSKDVLVHG�DV�WKH�GLDORJLFDO�DQG�
FROOHFWLYH�SURFHVVHV�RI�PHDQLQJ�PDNLQJ�ZKLFK�WDNHV�SODFH�LQ�WKH�DFW�RI�ZULWLQJ�
DERXW�6(0��7KH�FRQWULEXWLRQ�RI�WKLV�DUWLFOH�LV�D�VHDUFK�IRU�D�ZD\�RI�XQUDYHOOLQJ�
WKH�SROLWLFV�RI�PHDQLQJ�LQ�6(0��7KLV�LV�GRQH�E\�VWXG\LQJ�WKH�GLUHFWLRQ�RI�LQWHQ�

UHVHDUFK�WDNLQJ�SODFH�ZLWKLQ�WKH�1RUGLF�VFKRRO�FRQWH[W�
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0HWKRG�RI�VHOHFWLRQ

NH\ZRUGV�LQ�WKH�VHDUFK�ZHUH�WKHUHIRUH�́ VSHFLDO´�DQG�́ PDWKHPDWLF �́�7KHVH�NH\�
ZRUGV�OLPLWHG�WKH�VHDUFK�WR�(QJOLVK�ZULWWHQ�UHVHDUFK��7KH�VHFRQG�VHOHFWLRQ�FULWH�

ZDV�DSSOLHG�ODVWLQJ�IURP������XQWLO�DV�ODWH�DV�SRVVLEOH�LQ�������)RU�WKH�TXDOLW\�
UHTXLUHPHQW��SXEOLFDWLRQV�ZHUH�VRXJKW�FRPLQJ�VROHO\�IURP�SHHU�UHYLHZHG�MRXU�
QDOV��7KLV�SURYLGHG�D�VQDSVKRW�RI�ZKDW�UHVHDUFK�KDV�EHHQ�XS�WR��6LQFH�VSHFLDO�

GRORJLHV�DQG�DOORZ�IRU�FURVVLQJ�ERXQGDULHV��7KH�GDWDEDVHV�6FRSXV��(ULF�DQG�
0DWK(GXF�ZHUH�FKRVHQ�VLQFH�WKH\�GHSLFW�VSHFLDO�HGXFDWLRQ�DQG�RU�PDWKHPD�
WLFV�HGXFDWLRQ�LQ�JHQHUDO��6FRSXV�FRYHUV�DOO�VRUWV�RI�UHVHDUFK�DQG�FRQVHTXHQWO\�

0DWK(GXF�GDWDEDVH�OHG�WR�WKH�GHHSHU�DVSHFWV�RI�PDWKHPDWLFV�HGXFDWLRQ�DQG�
WKHUHIRUH�ZH�GLG�QRW�UHVWULFW� WKH�UDQJH�VLQFH�WKH�VHOHFWHG�NH\ZRUGV�DOUHDG\�

DEVWUDFWV�DQG�DSSO\LQJ�WKH�FULWHULD�RI�FRQGXFWLQJ�UHVHDUFK�LQ�WKH�1RUGLF�FRQWH[W��

PHWKRGRORJLHV��+RZHYHU��VLQFH�WKH�MRXUQDO�1RUGLF�6WXGLHV�LQ�0DWKHPDWLFV�(GX�
FDWLRQ��120$'
PDGH�LQ�WKLV�MRXUQDO�HQGLQJ�XS�ZLWK����DGGLWLRQDO�DUWLFOHV��ZKHUHRI�WZR�ZHUH�
ZLWKLQ�VFRSH�RI�WKH�FULWHULD��7KLV�OHG�WR�D�VHOHFWLRQ�RI�HLJKW�DUWLFOHV�LQ�WRWDO�

0HWKRG�RI�DQDO\VLV
7KH�WH[WV�FRQWULEXWH�WR�DQ�DFFRXQW�RI�WKH�SROLF\�RI�PHDQLQJ�DFURVV�DUWLFOHV�UDWKHU�
WKDQ�DQ�DFFRXQW�RI�KRZ�FRPPRQ�RU�YDOLG�WKH�UHVXOWV�DUH�LQ�WKH�DUWLFOHV��´,QWHQ�
WLRQDOLWLHV�FDQ�EH�IRUPHG�E\�SRVVLELOLWLHV�DV�ZHOO�DV�E\�REVWUXFWLRQV´��6NRYV�
PRVH��������S� ����,Q�UHVHDUFK�RQ�6(0��DV�LQLWLDOO\�GHVFULEHG��PRWLYHV��YDOXHV��
DQG�DVVXPSWLRQV�PDGH�ZLWKLQ�WKH�WH[W�DUH�PHGLDWLQJ�PHDQLQJ�UHJDUGLQJ�WKH�
VXSSRUW��WKH�OHDUQHU�DQG�WKH�VXEMHFW��,Q�RWKHU�ZRUGV��WKH�GLUHFWLRQ�RI�H[SUHVVHG�
LQWHQWLRQDOLWLHV�UHYHDOV�VRFLDOO\�FRQVWUXFWHG�SRVVLELOLWLHV�DQG�REVWDFOHV�IRU�VWX�
GHQWV�LQ�QHHG�RI�VXSSRUW��&RQVHTXHQWO\��WKH�PHWKRG�RI�DQDO\VLV�QHHGHG�WR�DOORZ�
XV�WR�LGHQWLI\��GLVSOD\�DQG�VFUXWLQLVH�ERWK�WKH�SRVVLELOLWLHV�DQG�WKH�REVWDFOHV�
LQ�WKH�GLUHFWLRQ�RI�LQWHQWLRQDOLWLHV�LQ�6(0��7KLV�KDV�OHG�XV�WR�DGYRFDWH�WKH�
VSHFLDO�HGXFDWLRQDO�SHUVSHFWLYHV�±�ERWK�UHODWLRQDO�DQG�FDWHJRULFDO�±�GHYHORSHG�
E\�1LOKROP��������������DQG�3HUVVRQ��������DQG�WKHUHDIWHU�DGRSWHG�LQWR�WKH�DUHD�
RI�6(0�E\�%DJJHU�DQG�5RRV���������,Q�WKH�UHODWLRQDO�SHUVSHFWLYH��WKH�KHULWDJH�RI�
WKH�SUREOHP�DQG�WKH�VROXWLRQ�LV�GHVFULEHG�DV�ORFDWHG�LQ�D�VRFLRFXOWXUDO�VHWWLQJ��
,Q�WKH�FDWHJRULFDO�SHUVSHFWLYH��WKH�SUREOHP�DQG�VROXWLRQ�DUH�SODFHG�ZLWKLQ�WKH�
VWXGHQW�DQG�FDQ�EH�GHVFULEHG�DV�D�GHYLDWLRQ�IURP�ZKDW�LV�´QRUPDO´��1LOKROP��
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������3HUVVRQ���������7KHVH�SHUVSHFWLYHV�DOORZ�IRU�D�GHFRQVWUXFWLRQ�RI�WKH�
SROLF\�RI�PHDQLQJ�H[SUHVVHG�WKURXJK�WKH�GLUHFWLRQ�RI�LQWHQWLRQDOLWLHV�LQKLELWHG�
LQ�FRQFHSWV�DQG�H[SUHVVLRQV��

7KH�UHVHDUFK�TXHVWLRQV�JXLGHG�WKH�DQDO\VLV��)LUVW��DQ�DQDO\WLFDO�VFKHPH�ZDV�
FRQVWUXFWHG�LQ�RUGHU�WR�FDSWXUH�54���WDEOH����±�:KDW�LV�VWDWHG�DV�WKH�FDXVH�
DQG�LQWHQWLRQDO�JRDO��HIIHFWV�DQG�VXJJHVWLRQV�RI�WKH�LPSOLFDWLRQV�RI�6(0"�7KLV�
VFKHPH�LV�D�GHYHORSPHQW�RI�D�IUDPHZRUN�XVHG�E\�%DJJHU�	�5RRV���������
6HFWLRQV�RI�WH[WV�ZHUH�FRPSLOHG�LQWR�D�WDEOH�IRU�DQDO\VLV�LQ�D�GRFXPHQW�±�QDPHO\�
WKH�VHFWLRQV�UHODWHG�WR�FDXVH��LQWHQWLRQDO�JRDO��LQWHQWLRQDO�HIIHFWV�DQG�VXJJHV�
WLRQV�RI� LPSOLFDWLRQV��$�VHDUFK�IRU� LQWULQVLF�PRWLYHV�DQG�XQGHUO\LQJ�YDOXHV�
DQG�DVVXPSWLRQV�ZDV�PDGH�LQ�RUGHU�WR�DQVZHU�54���:KDW�RSSRUWXQLWLHV�DQG�
REVWDFOHV�DUH�PHGLDWHG�LQ�WKH�WH[WV"�7KLV�TXHVWLRQ�ZDV�DQVZHUHG�WKURXJK�D�
VXPPDU\� DQG� LQWHUSUHWDWLRQ� RI� WKH� RYHUDOO� GLUHFWLRQ� RI� LQWHQWLRQDOLWLHV�� D�
SURFHGXUH�OHDGLQJ�WR�D�GHPDUFDWLRQ�RI�WKH�PHGLDWHG�SROLWLFV�RI�PHDQLQJ�V��

7KH�FRGLQJ�RI�WKH�VHOHFWHG�WH[WV�LQWR�D�FDWHJRULFDO�RU�UHODWLRQDO�SHUVSHFWLYH�
ZDV�SHUIRUPHG�E\�D�VHDUFK�IRU�FHQWUDO�VWDWHPHQWV�RU�FOHDU�FRQFHSWXDOLVDWLRQV�
LQ�WKH�DUWLFOHV�LQ�DOO�WKH�VWHSV�RI�WKH�UHVHDUFK�UHSRUWV��+HUH�LV�DQ�H[DPSOH�RI�D�
UHODWLRQDO�SHUVSHFWLYH�LQ�WKH�WH[W�DERXW�WKH�FDXVH��HIIHFW��LPSOLFDWLRQ�RU�JRDO��
´VWXGHQWV�WKDW�DUH�H[WHUQDOO\�GLIIHUHQWLDWHG�WR�VFKRROV�ZLWK�ORZ�SULRU�NQRZOHGJH�
DUH��LQ�JHQHUDO��H[SRVHG�WR�IXUWKHU�GLIIHUHQWLDWLRQ�WKURXJK�WKH�KLJKHU�OHYHO�RI�
DELOLW\�JURXSLQJ�DW�WKHVH�VFKRROV´��5DPEHUJ��������S�������7KLV�LV�DQ�H[DPSOH�
RI�D�FDWHJRULFDO�SHUVSHFWLYH�LQ�WKH�WH[W�DERXW�WKH�FDXVH��HIIHFW��LPSOLFDWLRQ�RU�

RI�FRPSUHKHQVLYH�VFKRRO�DUH�FOHDUO\�D�ULVN�IRU�ORZHU�DFDGHPLF�VHOI�FRQFHSW�DQG�

VFKRRO�\HDUV´��+RORSDLQHQ��7DLSDOH�	�6DYRODLQHQ��������S� �����

5HVXOWV�DQG�DQDO\VLV�
7KH�HLJKW�DUWLFOHV�FKRVHQ�IRU�VWXG\�SURYLGHG�D�VQDSVKRW�RI�WKH�SROLWLFV�RI�PHDQLQJ�
LQ�1RUGLF�6(0��,Q�WKH�IROORZLQJ�VHFWLRQ��54��DQG�54��DUH�DQVZHUHG�E\�SUH�
VHQWLQJ�WKH�FRQWHQW�RI�WKH�WH[WV��7KH�UHVXOW�LV�SUHVHQWHG�DFFRUGLQJ�WR�WKHPHV�RI�
WKH�GLUHFWLRQ�RI�PHDQLQJ�IRXQG�LQ�WKH�DQDO\VLV�

3HUVSHFWLYH 6WHS����0DLQ�FDXVH�IRU�
6(0�

6WHS����0DLQ�HIIHFWV�DQG�
LPSOLFDWLRQV�RI�6(0

6WHS����0DLQ�JRDO�RI�6(0

5HODWLRQDO 'HVFULEHV�WKH�HQYLURQPHQW�DQG�UHODWLRQV�EHWZHHQ�
VWXGHQW¶V�SURSHUWLHV�DQG�FRQWH[W

&KDQJLQJ�WKH�OHDUQLQJ�
HQYLURQPHQW�DQG�UHODWLRQV�
EHWZHHQ�VWXGHQW�DQG�FRQWH[W

&DWHJRULFDO 'HVFULEHV�WKH�VWXGHQW¶V�SUHUHTXLVLWHV�RU�SURSHU�
WLHV

6WUHQJWKHQLQJ�WKH�VWXGHQW�RU�

7DEOH����$QDO\WLFDO�VFKHPH�ZLWK�UHODWLRQDO�DQG�FDWHJRULFDO�SHUVSHFWLYH�LQ�UHOD�
WLRQ�WR�WKH�UHVHDUFK�TXHVWLRQV�RI�WKH�VWXG\
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7KH�GLUHFWLRQ�RI�LQWHQWLRQDOLWLHV�LQ�WKH�1RUGLF�VDPSOH�
$�ORQJ�WHUP�JRDO�WR�LPSURYH�DFKLHYHPHQW�RI�VWXGHQWV�LQ�QHHG�LV�VHHQ�LQ�VHYHUDO�
WH[WV� WKDW� SODFH� WKH� SUREOHP� DQG� VROXWLRQ�ZLWKLQ� WKH� VWXGHQW�� DOWKRXJK� WKH�
PHWKRGV�DUH�DW� WLPHV�UHODWLRQDO�RULHQWHG��6SHFLDO� WHDFKLQJ�PHWKRGV�RU�SUR�
JUDPPHV�DUH�XVHG�LQ�VXFK�FDVHV��-RKDQVHQ�DQG�6RPE\��������DLPHG�DW�LPSURY�
LQJ�SHUIRUPDQFH�IRU�VWXGHQWV�LQ�QHHG�RI�VXSSRUW�WKURXJK�D�VSHFLDO�SURJUDPPH�
LQ�ZKLFK�������SXSLOV�LQ�WKH���WK�JUDGH�LQ�1RUZD\�SDUWLFLSDWHG��7KH�RUJDQL�
VDWLRQ�DQG�FRQWHQW�RI�WKH�SURJUDPPH��WKH�WHDFKHU�DFWLQJ�DV�IDFLOLWDWRU�DQG�WKH�
VWXGHQWV¶�DFWLYLWLHV�ZHUH�WKH�FHQWUHSLHFHV�IRU�KHLJKWHQLQJ�VWXGHQW�DFKLHYHPHQW�
LQ�PDWKHPDWLFV��$�)LQQLVK�VWXG\��+RWXODLQHQ��0RQRQHQ�	�$XQLR��������WRRN�
DFKLHYHPHQW�DQG�SDUHQWDO�HGXFDWLRQDO�EDFNJURXQG�LQWR�FRQVLGHUDWLRQ�LQ�D�SUH�
WHVW�RI�DQ�LQWHUYHQWLRQ�WR�HQKDQFH�WKLQNLQJ�VNLOOV��$OWKRXJK�WKLV�LQLWLDWLYH�LQGHHG�
LPSURYHG�VWXGHQW�WKLQNLQJ�VNLOOV��QR�LPSURYHPHQW�FRXOG�EH�VHHQ�LQ�PDWKHPD�
WLFV��,Q�WKH�HQG��WKH�DXWKRUV�GLG�QRW�GLVFXVV�WKH�EDFNJURXQG�IDFWRUV��2Q�WKH�RWKHU�
KDQG��WKH�SUHVHQFH�RI�WKHVH�IDFWRUV��FDQ�EH�LQWHUSUHWHG�DV�D�GLUHFWLRQ�RI�LQWHQ�
WLRQDOLWLHV�WR�FRQWULEXWH�WR�OHYHOOLQJ�WKH�RSSRUWXQLWLHV�WR�OHDUQ�DQG�SURPRWLQJ�
LQFOXVLRQ�LQ�WKH�VXEMHFW��

7KH�RYHUDOO�LPSOLFLW�GLUHFWLRQ�RI�LQWHQWLRQDOLWLHV�LQ�WKH�DUWLFOHV�DERXW�PHWKRGV�

:H�KDYH�LQWHUSUHWHG�WKH�FRPSDULVRQV�WR�QRUPDO�DFKLHYLQJ�VWXGHQWV�DV�DQ�LQWHQ�
WLRQDOLW\�WR�QRUPDOLVH�WKH�FXUYH�RI�GHYHORSPHQW��7KH�GLUHFWLRQ�RI�LQWHQWLRQDOLWLHV�
IXUWKHU�LPSOLHV�WKH�LGHD�RI�D�TXHVW�IRU�D�PHWKRG�RU�DSSURDFK�WKDW�LV�VXFFHVVIXO�
DQG�LQGLUHFWO\�WKDW�WKHUH�PLJKW�EH�DSSURDFKHV�DQG�PHWKRGV�OHVV�IDYRXUDEOH�IRU�
LQFOXGLQJ�DOO�VWXGHQWV�LQ�WKH�WHDFKLQJ�DQG�OHDUQLQJ�RI�PDWKHPDWLFV�

2UJDQLVDWLRQDO�IDFWRUV�KDYH�EHHQ�LQYHVWLJDWHG�LQ�D�VWXG\�E\�5DPEHUJ��������
RI�DELOLW\�JURXSLQJ�DPRQJVW�����XSSHU�VHFRQGDU\�VFKRRO�VWXGHQWV��+H�FRQFOXGHV�
WKDW�DOWKRXJK�WKLV�LV�D�PHWKRG�NQRZQ�QRW�WR�DVVLVW�VWXGHQWV�LQ�QHHG�RI�VXSSRUW��
LW�LV�VWLOO�KLJKO\�DGYRFDWHG��KH�HPSKDVLVHV�WKDW�D�GLVFXVVLRQ�RQ�HTXLW\�LQ�HGX�
FDWLRQDO�VHWWLQJV�LV�QHHGHG��$ELOLW\�JURXSLQJ�LV�DOVR�FULWLFLVHG�DQG�GHVFULEHG�DV�
FRPPRQ�E\�(NVWDP��/LQQDQPlNL�DQG�$XQLR���������,Q�WKHLU�UHSRUW��PRGHOV�IRU�
VXSSRUW�DIWHU�D�FKDQJH�LQ�OHJLVODWLRQ�LQ�)LQODQG������DUH�LQYHVWLJDWHG��$OWKRXJK�
WKH�WKUHH�WLHU�VXSSRUW�LV�VXSSRVHG�WR�HQKDQFH�LQFOXVLRQ��PXFK�RI�WKH�SUDFWLFH�RI�
JLYLQJ�VXSSRUW�LV�WKH�VDPH�DV�EHIRUH�WKH�OHJLVODWLRQ�DQG�´SXOO�RXW�RI�WKH�FODVV�
URRP´��S�����LV�WKH�PRVW�FRPPRQ�IRUP�RI�VXSSRUW��7KH�GLUHFWLRQV�RI�LQWHQWLRQ�
DOLWLHV�LQ�WKHVH�ODVW�WZR�DUWLFOHV�VXJJHVW�WKDW�VWXGHQWV�LQ�QHHG�RI�VXSSRUW�VKRXOG�
EH�LQFOXGHG�LQ�PDLQVWUHDP�OHDUQLQJ�DQG�WKDW�WKH�SUDFWLFH�FRQWLQXHV�RI�FKRRV�

WR�WKH�UHVHDUFK��
,Q�WKH�WH[WV��WKHUH�DUH�H[SUHVVLRQV�RI�LQWHQWLRQDOLWLHV�WKDW�LPSO\�WKDW�WKH�WHDFK�

HUV¶�VHOI�DZDUHQHVV�DQG�EHOLHIV�ZLOO�DIIHFW�WKH�WHDFKLQJ�DQG�OHDUQLQJ��6FKPLGW�

WKH�VXEMHFW��FRPLQJ�WR�WKH�FRQFOXVLRQ�WKDW�LW�LV�LPSRUWDQW�DV�D�WHDFKHU�WR�ZRUN�
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ZLWK�D�VXEMHFW�VXFK�DV�PDWKHPDWLFV�IURP�D�VRFLDOO\�LQFOXVLYH�SHUVSHFWLYH��,Q�
WKH�WH[W��WKH�GLUHFWLRQ�RI�LQWHQWLRQDOLWLHV�SRLQWV�WRZDUGV�D�QHHG�WR�HQVXUH�WKDW�
VWXGHQWV�LQ�QHHG�RI�VXSSRUW�DUH�LQFOXGHG�LQ�WKH�VXEMHFW��2QH�ZD\�WR�GR�WKDW�LV�
WR�H[WHQG�WKH�XVH�RI�SHHU�FROODERUDWLRQ�LQ�WKH�FODVVURRP��+HQFH��H[SUHVVLRQV�RI�
LQWHQWLRQDOLWLHV�DOVR�LPSO\�WHDFKHUV¶�DZDUHQHVV�DQG�ZRUN�ZLWK�GLGDFWLFDO�SHHU�
FROODERUDWLRQ��7KH�WHDFKHUV¶�UROH�LV�DOVR�VWUHVVHG�E\�(NVWDP�HW�DO����������ZKR�
IRXQG�WKDW�SUH�VFKRRO�WHDFKHUV¶�LQWHUHVW�LQ�WKH�VXEMHFW�DIIHFWV�WKHLU�EHOLHIV�LQ�
WHDFKLQJ�PRUH�WKDQ�WKHLU�DFWXDO�VXEMHFW�NQRZOHGJH��

7KH�OHDUQHUV¶�SUHUHTXLVLWHV��SHUVSHFWLYHV�DQG�H[SHULHQFHV�DUH�DOVR�HPSKDVLVHG�
LQ�WKLV�VHOHFWLRQ�RI�1RUGLF�UHVHDUFK��+RORSDLQHQ��7DLSDOH�DQG�6DYRODLQHQ��������

DFDGHPLF�VHOI�FRQFHSW��%DJJHU���������ZKR�KDV�H[SORUHG�VWXGHQWV¶�H[SHULHQFHV�
RI�SUHVVXUH�DQG�WKRXJKWV�DERXW�WKHPVHOYHV�DQG�WKH�QDWLRQDO�WHVW�LQ�WKH�WKLUG�
JUDGH��VWUHVVHV�WKDW�SUHVVXUH�DQG�SHUFHLYHG�WKUHDWV�FRXOG�EH�WHPSHUHG�E\�SHGD�
JRJLFDO�PHWKRGV�LI�WKH�WHDFKHU�NQHZ�ZKDW�NLQG�RI�SRVLWLRQ�RI�QHHG�WKH�VWXGHQW�
LV�LQ��7KHVH�HLJKW�DUWLFOHV�H[SUHVV�LQWHQWLRQDOLWLHV�UHJDUGLQJ�HQKDQFLQJ�WKH�SRV�
VLELOLWLHV�RI�JRRG�WHDFKLQJ�LQ�PDWKHPDWLFV�ZKLFK�LV�VXSSRVHG�WR�SUHYHQW�VHFRQ�

IHHOLQJV�RI�EHLQJ�DEOH��WKHLU�VHOI�FRQFHSWV�DQG�WKHLU�IXWXUH�DFDGHPLF�SURVSHFWV�
,Q�FRQFOXVLRQ��D�GHPDUFDWLRQ�RI�WKH�SROLWLFV�RI�PHDQLQJ�LQ�WKH�DERYH�PHGLD�

WHG�DFWLRQV�UHJDUGLQJ�6(0�LV�PDGH��7KH�RYHUDOO�FDXVH��JRDO��HIIHFWV�DQG�LPSOL�
FDWLRQV�RI�UHVHDUFK�SHUIRUPHG�RQ�RUJDQLVDWLRQDO�OHYHOV�DUH�PDLQO\�UHODWLRQDO��
ZKLOVW�WKH�VWXGLHV�ORRNLQJ�LQWR�PHWKRGV�IRU�KHLJKWHQLQJ�DFKLHYHPHQW�DUH�PDLQO\�
FDWHJRULFDO��<HW�WKH�FDWHJRULFDO�UHVHDUFK�DOVR�HQKDQFHV�WKH�LPSRUWDQFH�RI�WKH�
WHDFKHU�DQG�WKHQ�WDNHV�D�UHODWLRQDO�VWDQFH��7KH�UHVHDUFK�LQ�WKHVH�HLJKW�DUWLFOHV�
HPSKDVLVHV�6(0�DV�EHLQJ�DERXW�UHODWLRQV�EHWZHHQ�SURFHVVHV�RI�QRUPDOLVDWLRQ�RI�
DFKLHYHPHQW�DQG�WHDFKHU�UHDGLQHVV�WR�HGXFDWH�WKHVH�VWXGHQWV��LQFOXGLQJ�RUJDQL�
VDWLRQDO�IDFWRUV��7KH�SROLWLFV�RI�PHDQLQJ�FDQ�EH�VXPPDULVHG�DV�HPERG\LQJ�
WKH�IROORZLQJ�SRLQWV�

� ,PSURYLQJ�HGXFDWLRQDO�HIIHFWLYHQHVV�LV�VXSSRVHG�WR�OHDG�WR�D�QRUPDOL�
VDWLRQ�RI�DFKLHYHPHQW�DQG�RU�DJHQF\�LQ�PDWKHPDWLFV��7KLV�LV�DFKLHYHG�
WKURXJK�D�VHDUFK�IRU�VXFFHVVIXO�PHWKRGV�RU�DSSURDFKHV�

� ,QFOXVLRQ�LQ�PDWKHPDWLFV�LV�GHVLUDEOH�DQG�FRQQHFWHG�WR�LVVXHV�RI�HTXLW\��
WHDFKHUV¶�DQG�VWXGHQWV¶�VHOI�NQRZOHGJH�DQG�SV\FKRVRFLDO�DVSHFWV�RI�
WHDFKLQJ�DQG�OHDUQLQJ�

� 7HDFKHUV�DUH�DW�WKH�FHQWUH�RI�FKDQJH�DQG�GHYHORSPHQW��ERWK�IRU�WKH�
VWXGHQW�DQG�WKH�RUJDQLVDWLRQ�

� 3UDFWLFH�LV�XQFKDQJHDEOH�DV�SURYHQ�H[SHULHQFH�KDV�SUHFHGHQFH�RYHU�
UHVHDUFK��DOWKRXJK�WKH�UHDVRQV�IRU�QRW�FKDQJLQJ�PLJKW�EH�FRPSOH[�DQG�
KDUG�WR�LGHQWLI\�
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'LVFXVVLRQ�RI�WKH�UHVXOWV�DQG�PHWKRGRORJ\
7KH�UHVXOW�RI�WKLV�VQDSVKRW�RI�6(0�LQ�1RUGLF�UHVHDUFK�VKRZV�IRXU�GLUHFWLRQV�LQ�
WKH�SROLWLFV�RI�PHDQLQJ�WKDW�FRXOG�EH�VXPPDUL]HG�DV�IROORZV��7KHUH�LV�D�QHHG�
IRU� LPSURYLQJ�HGXFDWLRQDO�HIIHFWLYHQHVV�DQG�WKHUHE\�VWXGHQWV¶�DFKLHYHPHQW�
WKURXJK�VXFFHVVIXO�PHWKRGV�DQG�DSSURDFKHV��,Q�DGGLWLRQ��WKHVH�PHWKRGV�VKRXOG�
SURPRWH�LQFOXVLRQ�LQ�PDWKHPDWLFV��7KH�WHDFKHUV�DUH�DW�WKH�FHQWUH�RI�FKDQJH�RU�
VWDJQDWLRQ�EHFDXVH�SURYHQ�H[SHULHQFH�KDV�SUHFHGHQFH�RYHU�UHVHDUFK��DOWKRXJK�
WKH�UHDVRQV�DUH�QRW�DOZD\V�NQRZQ�WR�WKH�UHVHDUFKHUV��7DNLQJ�LQWR�DFFRXQW�WKLV�
GLYHUVLW\�RI�GLUHFWLRQV�RI�WKH�SROLWLFV�RI�PHDQLQJ��LW�LV�HVVHQWLDO�WR�UHFRJQLVH�
DQG�FRPPXQLFDWH�WKH�GLIIHUHQW�YLHZV�RQ�PDWKHPDWLFV�WHDFKLQJ�DQG�OHDUQLQJ�LQ�

SUDFWLFH�UHJDUGLQJ�6(0��2QH�ZD\�RI�GRLQJ�VR�FRXOG�EH�WKDW�WHDFKHUV��SULQFLSDOV��
SROLF\PDNHUV�DQG�UHVHDUFKHUV�ZRUN�PRUH�FORVHO\�WRJHWKHU�DQG�LQLWLDWH�UHVHDUFK�
DQG�GHYHORSPHQW�SURMHFWV�ZLWK�D�FRPPRQ�XQGHUVWDQGLQJ�RU�DW�OHDVW�DQ�H[FKDQJH�
RI�WKH�GLUHFWLRQ�RI�LQWHQWLRQDOLWLHV��7KLV�JRHV�EH\RQG�IRUPLQJ�UHVHDUFK�DLPV��
TXHVWLRQV�DQG�PHWKRGRORJ\�WRJHWKHU��KDYLQJ�PRUH�WR�GR�ZLWK�WKH�XQGHUSLQQLQJV�
RI�DFWLRQV�DQG�FKRLFHV�WURXJK�VRFLHWDO�PRWLYHV��YDOXHV�DQG�DVVXPSWLRQV��7R�EH�
PRUH�H[SOLFLW�UHJDUGLQJ�WKHVH�QRWLRQV�FRXOG�OHDG�WR�DQ�RSSRUWXQLW\�WR�EH�DZDUH�
RI�WKH�SRVVLELOLWLHV�DQG�REVWDFOHV�WKDW�DUH�VRFLDOO\�FRQVWUXFWHG��6LQFH�VSHFLDO�

,W�LV�QRWHZRUWK\�WKDW�LQ�WKH�UHYLHZHG�DUWLFOHV�WKHUH�LV�D�ODFN�RI�GLVFXVVLRQ�RU�
HYHQ�D�PHQWLRQ�RI�VWXGHQWV�ZLWK�GLVDELOLWLHV��/RRNLQJ�DW�WKH�UHVXOWV�WKURXJK�WKH�
ZRUGV�RI�/DPEHUW��������S� �����

>���@�KRZ�FDQ�ZH�FUHDWH�HQDEOLQJ�UDWKHU�WKDQ�GLVDEOLQJ�PDWKHPDWLFV�FODVV�
URRPV� IRU� D� EURDGHU� UDQJH� RI� OHDUQHUV"�0DWKHPDWLFV� HGXFDWLRQ�PXVW�
LQFOXGH�GLVDELOLW\� LQ�FDOOV� IRU�HTXLW\��DV�ZHOO� DV� LQFOXGH� OHDUQHUV�ZLWK�
GLVDELOLWLHV�LQ�UHVHDUFK��

$�TXHVWLRQ�WKDW�ULVHV�LV�ZKHWKHU�WKH�UHVHDUFK�SD\V�DWWHQWLRQ�SULPDULO\�WRZDUGV�
VWXGHQWV�ZLWK�PRUH�PRGHUDWH�QHHGV�LQ�PDWKHPDWLFV��

)LQDOO\��54���VWLOO�UHPDLQV�WR�EH�DGGUHVVHG��7KH�TXHVWLRQ�DVNHG�ZDV�LI�LW�ZDV�
SRVVLEOH�IRU�WKH�GHYHORSHG�PHWKRGRORJ\�WR�GHFRQVWUXFW�WKH�PHDQLQJ�PDNLQJ�
LQ�6(0��,Q�WKLV�VWXG\¶V�H[SORUDWLRQ�RI�WKH�SROLWLFV�RI�PHDQLQJ�LQ�6(0��WKUHH�
WKHRUHWLFDO�DSSURDFKHV�KDYH�EHHQ�HPSOR\HG������PHGLDWHG�PHDQLQJ�PDNLQJ�LQ�
WH[WV��)DLUFORXJK��������6FROORQ�������������WKH�GLUHFWLRQV�RI�LQWHQWLRQDOLWLHV�
�6NRYVPRVH��������DQG�����VSHFLDO�HGXFDWLRQDO�SHUVSHFWLYHV��1LOKROP��������
������3HUVVRQ���������7KHVH�IUDPHZRUNV�ZHUH�XVHIXO�EHFDXVH�WKH\�DOORZHG�WKH�
GHFRQVWUXFWLRQ�RI�PHDQLQJ�PDNLQJ�ZKLOH�VWLOO�FRQWH[WXDOLVLQJ�WKH�WH[W�ZLWKLQ�
ERWK�PDWKHPDWLFV�DQG�VSHFLDO�HGXFDWLRQ�VLPXOWDQHRXVO\��7KLV�FRQWULEXWHG�WR�
WKH�SUREOHP�DUHD��6SHFLDO�(GXFDWLRQ�0DWKHPDWLFV��6(0���
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7KH�VSHFLDO�HGXFDWLRQDO�SHUVSHFWLYHV�DUH�LQ�WKH�EDFNJURXQG�LQ�WKH�GHSLFWLRQ�RI�
WKH�UHVXOW��7KH�UHDVRQ�IRU�WKLV�LV�WKDW�WKH�FDWHJRULVDWLRQ�LWVHOI�ZDV�DQ�DQDO\WL�
FDO�VWHS�WKDW�SURYLGHG�WKH�PHDQV�WR�LGHQWLI\�REVWDFOHV�DQG�RSSRUWXQLWLHV��7KHVH�
REVWDFOHV�DQG�RSSRUWXQLWLHV�UHYHDO�WKH�LQWULQVLF�PRWLYHV�IRU�UHVHDUFK��DV�ZHOO�DV�
LWV�XQGHUO\LQJ�YDOXHV�DQG�DVVXPSWLRQV��7KLV�PDGH�WKH�GLUHFWLRQ�RI�LQWHQWLRQ�
DOLWLHV�H[SOLFLW��DQG�WKHUHE\�PDGH�LW�SRVVLEOH�WR�FDSWXUH�WKH�SROLWLFV�RI�PHDQLQJ�
DFURVV�WH[WV��+RZHYHU��WKHUH�LV�VWLOO�D�QHHG�WR�EH�PRUH�H[SOLFLW�DERXW�WKH�FRQ�
QHFWLRQ�EHWZHHQ�SHUVSHFWLYHV�LQ�IXUWKHU�VWXGLHV��2XU�XVH�RI�)DLUFORXJK�DQG�
6FROORQ�H[SOLFLWO\�FRQWULEXWHG�WR�D�ZD\�RI�DSSURDFKLQJ�WKH�UHYLHZHG�UHVHDUFK�
WH[WV�±�WKH�PHGLDWLQJ�PHDQV�±�DV�D�FROOHFWLYH�PHDQLQJ�PDNLQJ�DQG�DW�WKH�VDPH�
WLPH�GLVSOD\LQJ�WKHLU�FRQWULEXWLRQ�WR�WKH�SUREOHP�DUHD�DQG�6(0��,Q�WKLV�ZD\��ZH�
FRXOG�FRQFOXVLYHO\�WDNH�VWRFN�RI�WKH�SROLWLFV�RI�PHDQLQJ�LQ�WKH�VHOHFWHG�1RUGLF�
SXEOLFDWLRQV��+HQFH��WKLV�PHWKRGRORJ\�ZRXOG�EH�DSSOLFDEOH�WR�DGYRFDWH�IRU�D�
ODUJHU�LQWHUQDWLRQDO�VDPSOH��

5HIHUHQFHV
%DJJHU��$����������3UHVVXUH�DW�VWDNH��6ZHGLVK�WKLUG�JUDGHUV¶�WDON�DERXW�QDWLRQDO�WHVWV�

LQ�PDWKHPDWLFV��1RUGLF�6WXGLHV�LQ�0DWKHPDWLFV�(GXFDWLRQ���� �������±����
%DJJHU��$��	�5RRV��+����������+RZ�UHVHDUFK�FRQFHSWXDOLVHV�WKH�VWXGHQW�LQ�QHHG�RI�

VSHFLDO�HGXFDWLRQ�LQ�PDWKHPDWLFV��,Q�2��+HOHQLXV��$��(QJVWU|P��7��0HDQH\��3��
1LOVVRQ��(��1RUpQ��HW�DO���(GV����'HYHORSPHQW�RI�PDWKHPDWLFV�WHDFKLQJ��GHVLJQ��
VFDOH��HIIHFWV��3URFHHGLQJV�IURP�0$',)���SS���±�����/LQN|SLQJ��60')��

(NVWDP��8���/LQQDQPlNL��.��	�$XQLR��3����������(GXFDWLRQDO�VXSSRUW�IRU�ORZ�
SHUIRUPLQJ�VWXGHQWV�LQ�PDWKHPDWLFV��WKH�WKUHH�WLHU�VXSSRUW�PRGHO�LQ�)LQQLVK�ORZHU�
VHFRQGDU\�VFKRROV��(XURSHDQ�-RXUQDO�RI�6SHFLDO�1HHGV�(GXFDWLRQ���� �������±���

(NVWDP��8���.RUKRQHQ��-���/LQQDQPlNL��.��	�$XQLR��3����������6SHFLDO�HGXFDWLRQ�

PDWKHPDWLFV��7HDFKLQJ�DQG�7HDFKHU�(GXFDWLRQ���������±�����
)DLUFORXJK��1����������$QDO\VLQJ�GLVFRXUVH��WH[WXDO�DQDO\VLV�IRU�VRFLDO�UHVHDUFK��

/RQGRQ��5RXWOHGJH�

PDWKHPDWLFV�WHDFKHU�VWXGHQW�LQWHUDFWLRQV�DQG�WKHLU�UROH�LQ�WKH�GHYHORSPHQW�RI�D�
GLVDEOHG�PDWKHPDWLFDO�LGHQWLW\��(GXFDWLRQDO�6WXGLHV�LQ�0DWKHPDWLFV������������±����

+RORSDLQHQ��/���7DLSDOH��$��	�6DYRODLQHQ��+����������,PSOLFDWLRQV�RI�RYHUODSSLQJ�

,QWHUQDWLRQDO�-RXUQDO�RI�'LVDELOLW\��'HYHORSPHQW�DQG�(GXFDWLRQ�����������±����
+RWXODLQHQ��5���0RQRQHQ��5��	�$XQLR��3����������7KLQNLQJ�VNLOOV�LQWHUYHQWLRQ�IRU�ORZ�

(XURSHDQ�-RXUQDO�RI�6SHFLDO�1HHGV�(GXFDWLRQ������������±����
-RKDQVHQ��9��	�6RPE\��+��0����������'RHV�WKH�´3XSLO�HQWHUSULVH�SURJUDPPH´�

6FDQGLQDYLDQ�-RXUQDO�RI�
(GXFDWLRQDO�5HVHDUFK���� ��������±����



3DSHUV

��� 3URFHHGLQJV�RI�0DGLI���

/DPEHUW��5����������&RQVWUXFWLQJ�DQG�UHVLVWLQJ�GLVDELOLW\�LQ�PDWKHPDWLFV�FODVVURRPV��
D�FDVH�VWXG\�H[SORULQJ�WKH�LPSDFW�RI�GLIIHUHQW�SHGDJRJLHV��(GXFDWLRQDO�6WXGLHV�LQ�
0DWKHPDWLFV���� ������±���

/OHZHOO\Q��$��	�0HQGLFN��+����������'RHV�HYHU\�FKLOG�FRXQW"�4XDOLW\��HTXLW\�DQG�
PDWKHPDWLFV�ZLWK�LQ�ZLWK�QHROLEHUDOLVP��,Q�%��$WZHK��0��*UDYHQ��:��6HFDGD�	�3��
9DOHUR��(GV����0DSSLQJ�HTXLW\�DQG�TXDOLW\�LQ�PDWKHPDWLFV�HGXFDWLRQ��SS���±�����
'RUGUHFKW��6SULQJHU��

0DUWHQV��.���.QRGHO��3��	�:LQG]LR��0����������2XWFRPHV�DQG�DFWRUV¶�UHDFWLRQV�RQ�
LQWHUQDWLRQDOL]DWLRQ�LQ�HGXFDWLRQ�SROLF\��D�WKHRUHWLFDO�DSSURDFK��,Q�.��0DUWHQV��
3��.QRGHO�	�0��:LQG]LR��(GV����,QWHUQDWLRQDOL]DWLRQ�RI�HGXFDWLRQ�SROLF\��D�
QHZ�FRQVWHOODWLRQ�RI�VWDWHKRRG�LQ�HGXFDWLRQ"��SS��±�����%DVLQJVWRNH��3DOJUDYH�
0DFPLOODQ�

0DJQH��2����������+LVWRULFDO�DVSHFWV�RQ�VSHFLDO�HGXFDWLRQ�LQ�PDWKHPDWLFV��1RUGLF�
6WXGLHV�LQ�0DWKHPDWLFV�(GXFDWLRQ���� ������±���

1LOKROP��&����������6SHFLDOSHGDJRJLN��9LOND�lU�GH�JUXQGOlJJDQGH�SHUVSHNWLYHQ"�
3HGDJRJLVN�)RUVNQLQJ�L�6YHULJH���� ��������±����

1LOKROP��&����������3HUVSHNWLY�Sn�VSHFLDOSHGDJRJLN���QG�HG����/XQG��6WXGHQWOLWWHUDWXU�
3HUVVRQ��%����������(OHYHUV�ROLNKHWHU�RFK�VSHFLDOSHGDJRJLVN�NXQVNDS��6WRFNKROP��

/LEHU�
5DPEHUJ��-����������7KH�H[WHQW�RI�DELOLW\�JURXSLQJ�LQ�6ZHGLVK�XSSHU�VHFRQGDU\�VFKRROV��

D�QDWLRQDO�VXUYH\��,QWHUQDWLRQDO�-RXUQDO�RI�,QFOXVLYH�(GXFDWLRQ������������±����
6FROORQ��5����������0HGLDWHG�GLVFRXUVH��WKH�QH[XV�RI�SUDFWLFH��/RQGRQ��5RXWOHGJH�
6FKHUHU��3���%HVZLFN��.���'H%ORLV��/���+HDOH\��/�	�2SLW]��(���0����������$VVLVWDQFH�

SUDFWLFH"�='0���� ��������±�����
6FKPLGW��0��&��6����������6RFLRIDJOLJ�LQNOXVLRQ�RJ�HOHYI OOHVVNDEHU��7LO�

GLGDNWLVHULQJHQ�DI�NDPPHUDWKM OS�L�PDWHPDWLNXQGHUYLVQLQJ�Sn�IRONHVNROHQV�
EHJ\QGHUWULQ��1RUGLF�6WXGLHV�LQ�0DWKHPDWLFV�(GXFDWLRQ���� �������±����

6NRYVPRVH��2����������$Q�LQWHQWLRQDOLW\�LQWHUSUHWDWLRQ�RI�PHDQLQJ�LQ�PDWKHPDWLFV�
HGXFDWLRQ��(GXFDWLRQDO�6WXGLHV�LQ�0DWKHPDWLFV���� ��������±����


