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��� ,QWURGXFWLRQ 

5HVHDUFKHUV�KDYH�ORQJ�QRWHG�WKDW�WKHUH�VHHPV�WR�EH�D�FRUUHODWLRQ�EHWZHHQ�
ILUVW�DQG�VHFRQG�ODQJXDJH�SURILFLHQF\�DQG�DFDGHPLF�DFKLHYHPHQW�LQ�WKH�ILUVW�DQG�
VHFRQG�ODQJXDJHV���7KLV�FRUUHODWLRQ��OLNH�DQ\�RWKHU��KDV�SRVLWLYH�DQG�QHJDWLYH�
PDQLIHVWDWLRQV��DQG�PXFK�RI�WKH�UHVHDUFK�GRQH�LQ�WKLV�DUHD�KDV�FRQFHQWUDWHG�
HLWKHU�RQ�WKH�KLJK�ODQJXDJH�SURILFLHQF\�RI�VXFFHVVIXO�VWXGHQWV��RU�RQ�WKH�RIWHQ�
SRRU�DFDGHPLF�SHUIRUPDQFH�RI�VWXGHQWV�ZLWK�ORZ�OHYHOV�RI�PHDVXUHG�ODQJXDJH�
SURILFLHQF\���$V�D�UHVXOW��WKH�SDUDGR[LFDO�YLHZV�RI�ELOLQJXDOLVP�DV�D�FRJQLWLYH�
GHILFLW�DQG�ELOLQJXDOLVP�DV�DIIRUGLQJ�FRJQLWLYH�DGYDQWDJHV�KDYH�FR�H[LVWHG�LQ�ERWK�
UHVHDUFK�DQG�LQ�WKH�EHOLHIV�DQG�SUDFWLFHV�RI�HGXFDWRUV��*RQ]DOH]����������

��� 5HYLHZ�RI�5HVHDUFK�

$Q�H[WUHPH�YLHZ�RI�ELOLQJXDOLVP�DV�GHILFLW�FDQ�EH�VHHQ�LQ�'XQQ���������
ZKR�DVVHUWV�WKDW�WKH�ORZ�,�4���VFRUHV�RI�+LVSDQLFV��VSHFLILFDOO\��0H[LFDQ�$PHULFDQ�
DQG�3XHUWR�5LFDQ�VWXGHQWV��DUH�GXH�LQ�SDUW�WR�WKHLU�³OLQJXLVWLF�GLVDELOLWLHV´�DQG�
LQDGHTXDWH�FRPPDQG�RI�ERWK�(QJOLVK�DQG�6SDQLVK��7KHVH�³GLVDELOLWLHV´�DUH�VR�
VHYHUH�WKDW�'XQQ�VXJJHVWV�WKDW�+LVSDQLF�VWXGHQWV�ZRXOG�EHQHILW�IURP�EHLQJ�
WDXJKW�ZLWK�WKH�VDPH�WHFKQLTXHV�XVHG�ZLWK�PHQWDOO\�UHWDUGHG�VWXGHQWV��
&RQYHQLHQWO\��'XQQ�LV�WKH�DXWKRU�RI�PDWHULDOV�GHVLJQHG�WR�GR�MXVW�WKDW��

� 2WKHU�H[SODQDWLRQV�RI�WKH�UHODWLRQVKLS�EHWZHHQ�,�4��RU�DFKLHYHPHQW�VFRUHV�
DQG�ODQJXDJH�SURILFLHQF\�DUH�QRW�VR�EODWDQWO\�ELJRWHG��EXW�VWLOO�PDLQWDLQ�WKDW��DW�
OHDVW�WHPSRUDULO\��WKH�DFTXLVLWLRQ�RI�D�VHFRQG�ODQJXDJH�FDQ�VORZ�RU�VWDOO�DFDGHPLF�
SURJUHVV��&XPPLQV¶�������D�������E��7KUHVKROG�+\SRWKHVLV�DQG�WKH�QRWLRQ�RI�
VHPLOLQJXDOLVP�UHTXLUH�WKDW�D�VWXGHQW�SRVVHVV�KLJK�OHYHOV�RI�SURILFLHQF\�LQ�ERWK�
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ILUVW�DQG�VHFRQG�ODQJXDJHV�EHIRUH�WKH\�FDQ�H[SHULHQFH�WKH�SRVLWLYH�HIIHFWV�RI�EHLQJ�
ELOLQJXDO��$�VWXGHQW�ZLWK�ORZ�OHYHOV�RI�SURILFLHQF\�LQ�ERWK�ODQJXDJHV�ZLOO�VXIIHU�
FRJQLWLYH�GLVDGYDQWDJHV�DV�D�UHVXOW����

7KHVH�FRQFHSWV�KDYH�EHHQ�ZLGHO\�FULWLFL]HG�E\�WKRVH�ZKR�UHMHFW�WKH�GHILFLW�
YLHZ�DQG�WKH�YDOLGLW\�RI�WKH�PHDVXUHV�XVHG��,Q�KLV�FULWLFLVP�RI�VHPLOLQJXDOLVP��
0DF6ZDQ��������QRWHV�WKDW�WKH�QRWLRQ�LV�HVVHQWLDOO\�WDXWRORJLFDO��VWXGHQWV�ZKR�
GR�SRRUO\�RQ�DFKLHYHPHQW�WHVWV�DQG�WDVNV�UHTXLULQJ�OLWHUDF\�VNLOOV�DOVR�GR�SRRUO\�
RQ�ODQJXDJH�SURILFLHQF\�WHVWV�OLNH�WKH�/$6��ZKLFK�PHDVXUH�DELOLW\�WR�SHUIRUP�
OLQJXLVWLF�PDQLSXODWLRQ�WDVNV�FRPPRQO\�UHTXLUHG�RQO\�LQ�VFKRRO��
³6HPLOLQJXDOLVP�´�WKHQ��LV�LUUHOHYDQW�RXWVLGH�WKH�WUDGLWLRQDO�DFDGHPLF�FRQWH[W��
DQG�LV�PRUH�RI�D�SHGDJRJLFDO�LVVXH�WKDQ�D�OLQJXLVWLF�RQH��0DF6ZDQ�PDLQWDLQV�WKDW�
³DOWKRXJK�WKHUH�UHPDLQV�QR�HYLGHQFH�IRU�VHPLOLQJXDOLVP�EDVHG�RQ�WKH�OLQJXLVWLF�
FKDUDFWHULVWLFV�RI�FKLOGUHQ¶V�VSHHFK��WKHUH�LV�JRRG�HYLGHQFH�WKDW�UHSXWHG�
VHPLOLQJXDOV�DUH�DFWXDOO\�SHUIHFWO\�FRPSHWHQW�VSHDNHUV�RI�WKHLU�QDWLYH�ODQJXDJHV�´�
$�GHWDLOHG�FRPSDULVRQ�RI�WKH�OLQJXLVWLF�SHUIRUPDQFH�RI�WKUHH�³FOLQLFDOO\�GLVIOXHQW´�
VWXGHQWV�DQG�WKUHH�³KLJK�DFKLHYLQJ´�VWXGHQWV��9DODGH]��0DF6ZDQ�DQG�0DUWtQH]��
������UHYHDOHG�QR�GLIIHUHQFH�EHWZHHQ�WKH�JURXSV�LQ�NQRZOHGJH�DQG�XVH�RI�V\QWD[��
PRUSKRORJ\��RU�H[SUHVVLYH�ODQJXDJH����

2OOHU��.LP�DQG�&KRH��������RIIHU�VRPH�VXSSRUW�IRU�WKLV�SRLQW�RI�YLHZ�E\�
GRFXPHQWLQJ�KRZ�DFDGHPLF�DQG�LQWHOOLJHQFH�WHVWV��HYHQ�WKRVH�VSHFLILFDOO\�
GHVLJQHG�WR�EH�³QRQYHUEDO�´�UHTXLUH�WKH�XVH�RI�ODQJXDJH�WR�D�GHJUHH��DQG�WKHUHIRUH�
WKHVH�DFKLHYHPHQW�,�4��WHVWV�DUH�PHDVXUHV�RI�ODQJXDJH�SURILFLHQF\�DQG�FDQ�EH�
H[SHFWHG�WR�FRUUHODWH�ZLWK�RWKHU�ODQJXDJH�SURILFLHQF\�WHVWV��&XPPLQV�������D���
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H[SODLQV�WKLV�UHODWLRQVKLS��DV�GHVFULEHG�LQ�HDUOLHU�ZRUN�E\�2OOHU��DV�HYLGHQFH�RI��
³FRJQLWLYH�DFDGHPLF�ODQJXDJH�SURILFLHQF\´�EHLQJ�PHDVXUHG�E\�ERWK�W\SHV�RI�WHVWV����
,Q�WKHLU�ZLGHO\�FLWHG������VWXG\��&RPPLQV�DQG�0LUDPRQWHV�REVHUYHG�WKH�IRXU�
VWXGHQWV�RYHU�D�SHULRG�RI�VHYHUDO�PRQWKV�LQ�ERWK�VFKRRO�DQG�QRQ�VFKRRO�VHWWLQJV��
DQG�IRXQG�WKDW��DOWKRXJK�WKH�VWXGHQWV�YDULHG�LQ�WKHLU�DELOLW\�WR�XVH�SUHFLVH�
YRFDEXODU\�LQ�DFDGHPLF�VLWXDWLRQV��WKH\�ZHUH�DEOH�WR�DFFXUDWHO\�GHVFULEH�DEVWUDFW�
FRQFHSWV�VXFK�DV�JUDYLW\�LQ�GHWDLO��DQG�WR�H[SUHVV�WKHPVHOYHV�HIIHFWLYHO\�LQ�
GLIIHUHQW�FLUFXPVWDQFHV��7KH�DXWKRUV�HYHQ�GLVFRYHUHG�WKDW��LQ�VSLWH�RI�EHLQJ�
UHOXFWDQW�UHDGHUV�LQ�WKH�FODVVURRP��WKHVH�VWXGHQWV�UHDG�ZLGHO\�DQG�
HQWKXVLDVWLFDOO\�RXWVLGH�RI�LW��LQ�WKHLU�DUHDV�RI�LQWHUHVW��7KH�DXWKRUV�DVVHUW�WKDW�
WUDGLWLRQDO�PHWKRGV�RI�DVVHVVLQJ�WKH�OLQJXLVWLF�FRPSHWHQFH�RI�ELOLQJXDO�VWXGHQWV�
SURYLGH�D�QDUURZHU�DQG�JORRPLHU�SLFWXUH�RI�VWXGHQW�DELOLWLHV�WKDQ�LV�WUXO\�WKH�FDVH���

*URVMHDQ��������������FRQFXUV��UHPDUNLQJ�WKDW�DQ\�WHVW�GHYHORSHG�IRU��DQG�
QRUPHG�RQ��D�PRQROLQJXDO�SRSXODWLRQ�FDQ�RQO\�UHIOHFW�D�IUDJPHQW�RI�WKH�OLQJXLVWLF�
DELOLW\�D�ELOLQJXDO�SRVVHVVHV��7KH�H[SHFWDWLRQ�WKDW�D�ELOLQJXDO�VKRXOG�GHPRQVWUDWH�
OLQJXLVWLF�SURILFLHQF\�LGHQWLFDO�WR�WKDW�RI�D�PRQROLQJXDO�VSHDNHU�RI�HLWKHU�ODQJXDJH�
LJQRUHV�WKH�UHDOLW\�RI�ELOLQJXDOLVP��IRU�D�JLYHQ�VSHDNHU��SDUWLFXODU�ODQJXDJHV�DUH�
EHWWHU�GHYHORSHG�IRU�VSHFLILF�SXUSRVHV��DQG�ODQJXDJH�PL[LQJ��LJQRUHG�E\�DOO�
SURILFLHQF\�WHVWV��LV�D�YDOLG�DQG�LPSRUWDQW�GLPHQVLRQ�RI�ELOLQJXDO�ODQJXDJH�
SURILFLHQF\���7KLV�³PRQROLQJXDO�ELDV´�PD\�EH�UHVSRQVLEOH�IRU�GLVDSSRLQWLQJ�VFRUHV�
RQ�ODQJXDJH�SURILFLHQF\�WHVWV�DQG�WKH�UHVXOWLQJ�GHILFLW�YLHZ�RI�ELOLQJXDOV���

'XOD\�DQG�%XUW��������PDNH�VLPLODU�REVHUYDWLRQV�DERXW�WKH�YDU\LQJ�OHYHOV�
RI�ODQJXDJH�SURILFLHQF\�LQ�ELOLQJXDO�FKLOGUHQ��DQG�WKH�QHHG�IRU�GHWHUPLQLQJ�WKH�
HGXFDWLRQDO�QHHGV�RI�VXFK�FKLOGUHQ�RQ�DQ�LQGLYLGXDO�EDVLV��9DOGpV�DQG�)LJXHURD�
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�������DOVR�QRWHG�WKH�YDULDELOLW\�RI�ODQJXDJH�SURILFLHQF\�DFURVV�GRPDLQV��DQG�
LGHQWLILHG�D�QHHG�IRU�GLDJQRVWLF�UDWKHU�WKDQ�GRPLQDQFH��ODEHOLQJ��WHVWV�WR�LGHQWLI\�
VSHFLILF�VWUHQJWKV�DQG�ZHDNQHVVHV�LQ�ERWK�ODQJXDJHV��

'LIIHUHQW�ODQJXDJH�SURILFLHQF\�WHVWV�PD\�QRW�HYHQ�FODVVLI\�WKH�VDPH�
VWXGHQWV�WKH�VDPH�ZD\��8OLEDUUL��6SHQFHU�DQG�5LYDV��������GHPRQVWUDWHG�WKDW�
WKUHH�FRPPRQO\�XVHG�ODQJXDJH�SURILFLHQF\�WHVWV�GLIIHUHG�LQ�WKHLU�LGHQWLILFDWLRQ�RI�
VWXGHQWV�DV�QRQ�(QJOLVK�VSHDNLQJ��OLPLWHG�(QJOLVK�VSHDNLQJ��RU�IOXHQW�(QJOLVK�
VSHDNLQJ���7KH�WHVWV�ZHUH�QRW�IXOO\�FRPSDUDEOH��2QH�WHVW��WKH�/DQJXDJH�
$VVHVVPHQW�6FDOHV��GHPRQVWUDWHG�KLJKHU�FRUUHODWLRQV�ZLWK�DFDGHPLF�DFKLHYHPHQW�
WHVWV�WKDQ�WKH�RWKHU�WZR��6FKUDQN��)OHWFKHU�DQG�$OYDUDGR��������IRXQG�DQRWKHU�
WKUHH�SURILFLHQF\�WHVWV�WR�EH�VLPLODU��EXW�QRW�LGHQWLFDO��LQ�WKHLU�DVVHVVPHQWV�RI�
ODQJXDJH�SURILFLHQF\��
� 1HYHUWKHOHVV��WUDGLWLRQDO�DVVHVVPHQW�PHWKRGV�DUH�D�IDFW�RI�HGXFDWLRQDO�
SUDFWLFH���/LPLWV�RI�WLPH��PRQH\�DQG�SHUVRQQHO�GHPDQG�WKDW�DVVHVVPHQW�WRROV�
DGPLQLVWHUHG�WR�ODUJH�JURXSV�RI�VWXGHQWV�EH�TXLFNO\�DGPLQLVWHUHG�DQG�HDVLO\�
VFRUHG���$V�ORQJ�DV�VXFK�WRROV�DUH�UHFRJQL]HG�DV�WKH�LPSUHFLVH�LQGLFDWRUV�WKH\�DUH��
WKHLU�XVH�FDQ�SURYLGH�D�URXJK�LGHD�RI�KRZ�D�SDUWLFXODU�VWXGHQW�FRPSDUHV�ZLWK�
RWKHUV�LQ�WKH�JURXS��DQG�PD\�LQGLFDWH�VWXGHQWV�LQ�QHHG�RI�FORVHU�REVHUYDWLRQ�DQG�
LQGLYLGXDOL]HG�DVVLVWDQFH���6XFK�WHVWV�DOVR�SURYLGH�QXPHULFDO�UHVXOWV�WKDW�PDNH�
FRPSDULVRQV�SRVVLEOH�DQG�JDLQV�TXDQWLILDEOH��ERWK�KLJKO\�GHVLUDEOH�TXDOLWLHV�IRU�
HGXFDWLRQDO�DGPLQLVWUDWRUV�DQG�RWKHUV�ZKR�QHHG�³HPSLULFDO´�SURRI�RI�SURJUDP�
HIIHFWLYHQHVV��
� :LWK�WKHVH�OLPLWDWLRQV�LQ�PLQG��ZH�PD\�QRZ�FRQVLGHU�ZKDW�
LQWHUUHODWLRQVKLSV�EHWZHHQ�ODQJXDJH�SURILFLHQF\�DQG�DFDGHPLF�DFKLHYHPHQW��DV�
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PHDVXUHG�RQ�VWDQGDUGL]HG�WHVWV��PD\�H[LVW���0DQ\�FRUUHODWLRQDO�DQDO\VHV�RI�WKHVH�
IDFWRUV�KDYH�EHHQ�FRQGXFWHG��DQG�DOPRVW�ZLWKRXW�H[FHSWLRQ��WKHVH�VWXGLHV�KDYH�
IRXQG�VLJQLILFDQW�UHODWLRQVKLSV�EHWZHHQ�RUDO�ODQJXDJH�SURILFLHQF\�VFRUHV�DQG�
DFDGHPLF�DFKLHYHPHQW��XVXDOO\�UHDGLQJ�DFKLHYHPHQW��VFRUHV���
� &XPPLQV������D��FRPSLOHG�WKH�UHVXOWV�RI�QLQH�VXFK�FRPSDULVRQV��
LQYROYLQJ�GLIIHUHQW�ODQJXDJH�SDLUV�DQG�VWXGHQW�DJHV��DQG�IRXQG�WKDW�,�4��RU�
DFKLHYHPHQW�VFRUHV�VKRZHG�KLJK�FRUUHODWLRQV�ZLWK�PHDVXUHV�RI�ERWK�/��DQG�/��
SURILFLHQF\���+H�DOVR�IRXQG�WKDW�PHDVXUHV�RI�/��SURILFLHQF\�ZHUH�VWURQJO\�UHODWHG�
WR�PHDVXUHV�RI�/��SURILFLHQF\��$JH�DOVR�VHHPHG�WR�DIIHFW�SHUIRUPDQFH�RQ�ERWK�
ODQJXDJH�SURILFLHQF\�WHVWV�DQG�DFKLHYHPHQW�WHVWV���&XPPLQV�WRRN�WKHVH�
UHODWLRQVKLSV�DV�VXSSRUW�IRU�KLV�LQWHUGHSHQGHQFH�K\SRWKHVLV��DQG�WKLV�HYLGHQFH�
OHG�WR�KLV�SURSRVDO�RI�WKH�H[LVWHQFH�RI�³FRJQLWLYH�DFDGHPLF�ODQJXDJH�SURILFLHQF\´�
WKDW�ZDV�EHLQJ�PHDVXUHG�E\�ERWK�W\SHV�RI�WHVW��
� *DUFLD�9iVTXH]��9iVTXH]��/ySH]�DQG�:DUG��������FRPSDUHG�WKH�UHDGLQJ�
DFKLHYHPHQW�VFRUHV�RI�+LVSDQLF�PLGGOH�DQG�KLJK�VFKRRO�VWXGHQWV�ZLWK�PHDVXUHV�
RI�WKHLU�SURILFLHQF\�LQ�(QJOLVK�DQG�6SDQLVK��DQG�IRXQG�WKDW�WKH�KLJKHVW�
FRUUHODWLRQV�ZHUH�EHWZHHQ�(QJOLVK�SURILFLHQF\�DQG�(QJOLVK�DFDGHPLF�
DFKLHYHPHQW��U ������/RZHU��VLJQLILFDQW��FRUUHODWLRQV�ZHUH�REVHUYHG�EHWZHHQ�
6SDQLVK�UHDGLQJ�DQG�(QJOLVK�UHDGLQJ��U ������DQG�QR�FRUUHODWLRQ�ZDV�IRXQG�
EHWZHHQ�6SDQLVK�SURILFLHQF\�DQG�(QJOLVK�DFDGHPLF�DFKLHYHPHQW��U �������
� ,Q�D�VLPLODU�VWXG\��/HH�DQG�6FKDOOHUW��������ORRNHG�DW�.RUHDQ�PLGGOH�DQG�
KLJK�VFKRRO�VWXGHQWV�OHDUQLQJ�(QJOLVK��DQG�IRXQG�WKDW�/��UHDGLQJ�DELOLW\�ZDV�PRVW�
UHODWHG�WR�SURILFLHQF\�LQ�WKH�/���DOWKRXJK�D�VLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�/��
DQG�/��UHDGLQJ�DFKLHYHPHQW�ZDV�DOVR�REVHUYHG����
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6DYLOOH�7URLNH��������VXPPDUL]LQJ�KHU�SUHYLRXV�UHVHDUFK��ILQGV�WKDW�
³UHDGLQJ�DFKLHYHPHQW�LQ�(QJOLVK�DV�D�VHFRQG�ODQJXDJH�LV�PRUH�GHSHQGHQW�RQ�
UHDGLQJ�DFKLHYHPHQW�LQ�WKHLU�QDWLYH�ODQJXDJH�WKDQ�LW�LV�RQ�UHODWLYH�RUDO�SURILFLHQF\�
LQ�(QJOLVK�´�
 ,Q�D�VWXG\�RI�PRQROLQJXDO�(QJOLVK�NLQGHUJDUWHQ�DQG�ILUVW�JUDGHUV��6SHHFH��
5RWK��&RRSHU�DQG�'H�/D�3D]���������IRXQG�WKDW�ZKLOH�RUDO�ODQJXDJH�SURILFLHQF\�
ZDV�D�VLJQLILFDQW�IDFWRU�LQ�WKH�GHYHORSPHQW�RI�HDUO\�OLWHUDF\��UHODWLRQVKLSV�ZHUH�
QRW�XQLIRUP��VXJJHVWLQJ�WKDW�RWKHU�IDFWRUV�DOVR�SOD\�D�SDUW��:DOW]PDQ�DQG�&DLUQV�
�������GLG�ILQG�WKDW�PRQROLQJXDO�WKLUG�JUDGHUV�ZKR�ZHUH�JRRG�UHDGHUV�KDG�D�
PRUH�DGYDQFHG�XQGHUVWDQGLQJ�RI�SDUWLFXODU�(QJOLVK�V\QWDFWLF�FRQVWUXFWLRQV�WKDQ�
VWXGHQWV�ZKR�ZHUH�SRRU�UHDGHUV��DOWKRXJK�RUGHU�RI�FDXVDWLRQ�FRXOG�QRW�EH�
GHWHUPLQHG��

��� 5HVHDUFK�4XHVWLRQV�DQG�3UHGLFWLRQV�

�� 7R�GDWH��UHVHDUFK�DERXW�WKH�UHODWLRQVKLS�EHWZHHQ�ILUVW�DQG�VHFRQG�ODQJXDJH�
SURILFLHQF\�DQG�DFDGHPLF�DFKLHYHPHQW�KDYH�EHHQ�FRQFHUQHG�ZLWK�ROGHU�VWXGHQWV�
ZKR�DUH�DOUHDG\�OLWHUDWH�LQ�WKHLU�ILUVW�ODQJXDJH��6WXGLHV�RI�ODQJXDJH�SURILFLHQF\�
DQG�UHDGLQJ�DFKLHYHPHQW�LQ�\RXQJHU�VWXGHQWV�KDYH�ORRNHG�DW�PRQROLQJXDO�
FKLOGUHQ�RQO\����<HW��DQ�LQFUHDVLQJ�QXPEHU�RI�FKLOGUHQ�DUH�EHFRPLQJ�OLWHUDWH�LQ�
WKHLU�VHFRQG�ODQJXDJH�DW�WKH�VDPH�WLPH�DV��RU�VRRQ�DIWHU��WKH\�EHFRPH�OLWHUDWH�LQ�
WKHLU�ILUVW��DQG�LW�FDQQRW�EH�DVVXPHG�WKDW�WKH�LQWHUDFWLRQ�RI�IDFWRUV�ZLOO�EH�WKH�
VDPH�IRU�WKHVH�FKLOGUHQ�DV�WKH\�DUH�IRU�RWKHUV���

 7KH�FXUUHQW�VWXG\�ZLOO�PDNH�FRPSDULVRQV�VLPLODU�WR�WKRVH�LQ�WKH�/HH�DQG�
6FKDOOHUW�DQG�*DUFtD�9iVTXH]�HW�DO��VWXGLHV��WR�VHH�LI�VLPLODU�UHODWLRQVKLSV�EHWZHHQ�
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ILUVW�DQG�VHFRQG�ODQJXDJH�SURILFLHQF\�DQG�OLWHUDF\�LQ�ERWK�ODQJXDJHV�DUH�HYLGHQW��
,Q�DGGLWLRQ��D�FRPELQHG�ILUVW�VHFRQG�ODQJXDJH�SURILFLHQF\�VFRUH�ZLOO�EH�FRPSDUHG�
WR�WKH�RWKHU�PHDVXUHV�DV�D�URXJK�LQGLFDWRU�RI�KRZ�RYHUDOO�ODQJXDJH�SURILFLHQF\�
PD\�EH�D�SUHGLFWRU�RI�UHDGLQJ�DFKLHYHPHQW�LQ�HLWKHU�ODQJXDJH��
 ,W�LV�SUHGLFWHG�WKDW��GHVSLWH�WKH�GLIIHUHQFHV�LQ�DJH�DQG�OLWHUDF\�OHYHOV�
EHWZHHQ�WKH�FXUUHQW�VWXG\�JURXS�DQG�SUHYLRXV�RQHV��WKDW�WKH�VDPH�UHODWLRQVKLSV�
EHWZHHQ�IDFWRUV�ZLOO�REWDLQ��6SHFLILFDOO\��D�VWURQJ�UHODWLRQVKLS�EHWZHHQ�(QJOLVK�
ODQJXDJH�SURILFLHQF\�DQG�UHDGLQJ�DFKLHYHPHQW�LQ�(QJOLVK�LV�H[SHFWHG��DV�LV�D�
VWURQJ�UHODWLRQVKLS�EHWZHHQ�UHDGLQJ�DFKLHYHPHQW�LQ�6SDQLVK�DQG�UHDGLQJ�
DFKLHYHPHQW�LQ�(QJOLVK��,W�LV�H[SHFWHG�WKDW�ROGHU�VWXGHQWV�ZLOO�VKRZ�KLJKHU�OHYHOV�
RI�UHDGLQJ�DFKLHYHPHQW�DQG�SURILFLHQF\�LQ�ERWK�ODQJXDJHV��5HODWLRQVKLSV�EHWZHHQ�
SURILFLHQF\�LQ�D�ODQJXDJH�DQG�UHDGLQJ�DFKLHYHPHQW�LQ�WKH�RSSRVLWH�ODQJXDJH�DUH�
SUHGLFWHG�WR�SOD\�D�VPDOOHU�UROH��LI�DQ\��)LQDOO\��LW�LV�H[SHFWHG�WKDW�WKH�FRPELQHG�
ODQJXDJH�SURILFLHQF\�VFRUH�ZLOO�EH�D�EHWWHU�SUHGLFWRU�RI�UHDGLQJ�DFKLHYHPHQW�WKDQ�
HLWKHU�LQGLYLGXDO�SURILFLHQF\�VFRUH��

��� 0HWKRGRORJ\�
7KH����VWXGHQWV�LQ�WKLV�VWXG\�JURXS�ZHUH�ILUVW�DQG�VHFRQG�JUDGHUV�HQUROOHG�LQ�

D�6SDQLVK�(QJOLVK�GXDO�ODQJXDJH�SURJUDP�LQ�DQ�(O�3DVR��7H[DV�VFKRRO��7KH�
VWXGHQWV�ZHUH�QRW�UDQGRPO\�VHOHFWHG��DOO�VWXGHQWV�ZLWK�D�FRPSOHWH�VHW�RI�GDWD�
ZHUH�LQFOXGHG�LQ�WKH�JURXS��7KH�VWXGHQW�ERG\�DW�WKH�VFKRRO�ZDV�����+LVSDQLF�
DQG�����HFRQRPLFDOO\�GLVDGYDQWDJHG��DFFRUGLQJ�WR�7H[DV�$(,6�VWDWLVWLFV��$OO�
VWXGHQWV�LQ�WKLV�VWXG\�HQWHUHG�VFKRRO�DV�OLPLWHG�(QJOLVK�SURILFLHQW��

7KH�SURJUDP�LQ�ZKLFK�WKH\�ZHUH�HQUROOHG�ZDV�D�������GXDO�ODQJXDJH�
LPPHUVLRQ�PRGHO��+DOI�RI�HDFK�VFKRRO�GD\�ZDV�WDXJKW�LQ�6SDQLVK��DQG�WKH�RWKHU�
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KDOI�LQ�(QJOLVK��7KH�FODVV�JURXSHG�6SDQLVK�GRPLQDQW��(QJOLVK�GRPLQDQW�DQG�
ELOLQJXDO�VWXGHQWV�WRJHWKHU�WKURXJKRXW�WKH�VFKRRO�GD\��,QVWUXFWLRQ�LQFOXGHG�DQ�
HPSKDVLV�RQ�OLWHUDF\��XVLQJ�*XLGHG�5HDGLQJ�VWUDWHJLHV��KLJKHU�RUGHU�WKLQNLQJ�
VNLOOV��DQG�WKH�LQWHJUDWLRQ�RI�OLWHUDF\�DQG�FRQWHQW�DUHD�LQVWUXFWLRQ��6WXGHQWV�ZHUH�
UHFRPPHQGHG�IRU�WKH�SURJUDP�E\�SDUHQWV�RU�WHDFKHUV��DQG�DFDGHPLF�
SHUIRUPDQFH�ZDV�D�IDFWRU�FRQVLGHUHG�LQ�WKH�DFFHSWDQFH�RI�VWXGHQWV��

,Q�WKH�QRUPDO�FRXUVH�RI�WKH�VFKRRO�\HDU��VWXGHQW�SURJUHVV�ZDV�PHDVXUHG�E\�D�
QXPEHU�RI�IRUPDO�DVVHVVPHQWV��DOO�VWXGHQWV�ZHUH�JLYHQ�WKH�/DQJXDJH�$VVHVVPHQW�
6FDOHV��/$6��WHVW�RI�SURILFLHQF\�LQ�(QJOLVK�DQG�6SDQLVK��(QJOLVK�UHDGLQJ�DQG�
ODQJXDJH�DFKLHYHPHQW�ZHUH�PHDVXUHG�E\�WKH�6WDQIRUG�DFKLHYHPHQW�WHVW��DQG�
6SDQLVK�UHDGLQJ�DQG�ODQJXDJH�DFKLHYHPHQW�E\�WKH�$SUHQGD�DFKLHYHPHQW�WHVW��
7KLV�LV�WKH�WHVW�GDWD�XVHG�LQ�WKLV�VWXG\���

7KH�/DQJXDJH�$VVHVVPHQW�6FDOHV�RI�(QJOLVK�DQG�6SDQLVK�DUH�FRPPRQO\�XVHG�
LQ�7H[DV�WR�LGHQWLI\�DQG�PHDVXUH�WKH�SURJUHVV�RI�OLPLWHG�(QJOLVK�SURILFLHQW�
VWXGHQWV��7KH�WHVWV�DUH�ERWK�VWDQGDUGL]HG��DQG�WKH�QRUPLQJ�SRSXODWLRQ�LV�
UHSRUWHG�WR�EH�VWXGHQWV�IURP�JUDGHV�����IURP�&DOLIRUQLD��7H[DV��1HZ�<RUN��,OOLQRLV�
DQG�:LVFRQVLQ������RI�WKHVH�VWXGHQWV�FDPH�IURP�DQ�(QJOLVK�KRPH�ODQJXDJH�
EDFNJURXQG������IURP�D�6SDQLVK�KRPH�ODQJXDJH�EDFNJURXQG��DQG����UHSRUWHG�
DQRWKHU�ODQJXDJH�ZDV�XVHG�DW�KRPH���$IWHU�WHVWLQJ��D�UDZ�VFRUH�LV�REWDLQHG��ZKLFK�
LV�WKHQ�FRQYHUWHG�WR�D�VFDOH�VFRUH�IURP������DV�OLVWHG�LQ�7DEOH����
/HYHO� /DEHO� &KDUDFWHULVWLFV�

�� 1RQ�VSHDNHU� �

�� /LPLWHG�VSHDNHU� ,VRODWHG�ZRUGV�
�� /LPLWHG�VSHDNHU� 6\VWHPDWLF�HUURUV�
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�� 1DWLYH�OLNH� 2FFDVLRQDO�HUURUV�
�� 1DWLYH�OLNH� $UWLFXODWH��IOXHQW�

7DEOH����/$6�2�5DWLQJ�6FDOH�
'H�$YLOD���������DQ�DXWKRU�RI�WKH�/$6��VXJJHVWV�WKDW�/$6�VFDOH�VFRUHV�PD\�

QRW�EH�DV�PHDQLQJIXO�IRU�PHDVXULQJ�VWXGHQW�SURJUHVV�DV�WKH�UDZ�VFRUHV��+H�QRWHV�
WKDW�QRQ�(QJOLVK�VSHDNHUV�PD\�UHDVRQDEO\�H[SHFW�WR�JDLQ����UDZ�VFRUH�SRLQWV�D�
VFKRRO�\HDU��$W�WKDW�UDWH��D�VWXGHQW�EHJLQQLQJ�DW�OHYHO���PD\�QRW�PRYH�WR�OHYHO���IRU�
WKUHH�\HDUV��6FDOH�VFRUHV�FKDQJH�VORZO\��DQG�GR�QRW�VKRZ�SURJUHVV�WKDW�LV�DFWXDOO\�
RFFXUULQJ��WKXV�WKH\�PD\�EH�LQWHUSUHWHG�E\�HGXFDWRUV�DV�LQGLFDWLQJ�WKDW�WKH�
VWXGHQW�KDV�DFTXLUHG�QR�(QJOLVK�RYHU�WKH�FRXUVH�RI�D�\HDU��1HYHUWKHOHVV��RQO\�
VFDOH�VFRUHV�ZHUH�UHFRUGHG�IRU�VWXGHQWV�LQ�WKLV�VWXG\��

6WXGHQW�/$6�VFRUHV�DQG�QRUPDO�FXUYH�HTXLYDOHQWV�IRU�UHDGLQJ�DQG�
ODQJXDJH�DFKLHYHPHQW�WHVWV�ZHUH�FROOHFWHG�IURP�VFKRRO�UHFRUGV��$�FRPELQDWLRQ�
ODQJXDJH�SURILFLHQF\�VFRUH��/$6�;��ZDV�REWDLQHG�IRU�HDFK�VWXGHQW�E\�PXOWLSO\LQJ�
WKH�WZR�/$6�VFDOH�VFRUHV�WRJHWKHU��&RUUHODWLRQ�FRHIILFLHQWV�ZHUH�GHULYHG�IURP�DOO�
SRVVLEOH�SDLUV�RI�IDFWRUV��DQG�VLJQLILFDQFH�DW�WKH�S ����DQG�S ����OHYHOV�ZDV�
GHWHUPLQHG�WKURXJK�WKH�XVH�RI�WZR�WDLOHG�WHVWV���
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�

��� 5HVXOWV�

$OO�6WXGHQWV�
 

� *UDGH�
6SDQ�
/DQJ�

6SDQ�
5GJ�

(QJ�
/DQJ� (QJ��5GJ�/$6�;� /$6�6�

� �� �� �� �� �� �� ��
*UDGH� ����� � � � � � ��
� �� � � � � � ��
6SDQ�/DQJ� ����� ����� � � � � ��
� �� � � � � � ��
6SDQ�5GJ�� ����� ����� ����� � � � ��
� �� � � � � � ��
(QJ�/DQJ� ����� ����� ����� ����� � � ��
� �� � � � � � ��
(QJ�5GJ�� ����� ����� ����� ����� ����� � ��
� �� � � � � � ��
/$6�;� ����� ����� ����� ����� ����� ����� ��
� �� � � � � � ��
/$6�6� ����� ����� ����� ����� ����� ����� �����
� �� � � � � � ��
/$6�(� ����� ����� ����� ����� ����� ����� �����
� � � � � � � �
� � � � � � � �
Q� ��� �S ���� � �S ���� � �
7DEOH�����&RUUHODWLRQDO�DQDO\VLV�IRU�DOO�VWXGHQWV�
�

)RU�WKH�VWXGHQW�JURXS�DV�D�ZKROH��WKH�UHVXOWV�ZHUH�PXFK�DV�H[SHFWHG��$�
KLJK�FRUUHODWLRQ�EHWZHHQ�(QJOLVK�SURILFLHQF\�DQG�(QJOLVK�UHDGLQJ�DFKLHYHPHQW�
ZDV�REVHUYHG��������7KH�FRUUHODWLRQ�EHWZHHQ�6SDQLVK�SURILFLHQF\�DQG�6SDQLVK�
UHDGLQJ�DFKLHYHPHQW�ZDV�ORZHU��������EXW�VLJQLILFDQW�DW�WKH�����OHYHO��PHDQLQJ�
WKDW�WKHUH�ZDV�RQO\�D����FKDQFH�WKDW�VXFK�D�UHODWLRQVKLS�FRXOG�EH�WKH�UHVXOW�RI�
FKDQFH��$�PRGHUDWH��VLJQLILFDQW�FRUUHODWLRQ�EHWZHHQ�(QJOLVK�DQG�6SDQLVK�UHDGLQJ�
DFKLHYHPHQW�ZDV�DOVR�IRXQG��������$JH��DV�PHDVXUHG�E\�JUDGH�OHYHO��ZDV�D�JRRG�
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SUHGLFWRU�RI�SHUIRUPDQFH�RQ�DOO�PHDVXUHV��7KH�ROGHU�VWXGHQWV�GLG�EHWWHU�RQ�WKH�
WHVWV�WKDQ�WKH�\RXQJHU�RQHV�GLG��LQ�DOO�DUHDV�H[FHSW�6SDQLVK�ODQJXDJH�SURILFLHQF\���

6RPHZKDW�XQH[SHFWHGO\��D�VLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�6SDQLVK�
UHDGLQJ�DFKLHYHPHQW�DQG�(QJOLVK�ODQJXDJH�SURILFLHQF\�������ZDV�DOVR�IRXQG��
DOWKRXJK�WKH�UHYHUVH�UHODWLRQVKLS��EHWZHHQ�(QJOLVK�UHDGLQJ�DFKLHYHPHQW�DQG�
6SDQLVK�ODQJXDJH�SURILFLHQF\�ZDV�RQH�RI�WKH�IHZ�SDLUV�WKDW�VKRZHG�QR�VLJQLILFDQW�
FRUUHODWLRQ��

/$6�;��WKH�FRPELQHG�ODQJXDJH�SURILFLHQF\�PHDVXUH��SURYHG�WR�EH�D�JRRG�
SUHGLFWRU�RI�UHDGLQJ�DQG�ODQJXDJH�DFKLHYHPHQW�LQ�ERWK�(QJOLVK�DQG�6SDQLVK��

)LUVW�*UDGH�

�
6SDQ�
/DQJ�

6SDQ�
5GJ�

(QJ�
/DQJ� (QJ��5GJ�/$6�;� /$6�6�

� �� �� �� �� �� ��
6SDQ�/DQJ������ � � � � ��
� �� � � � � ��
6SDQ�5GJ� ����� ����� � � � ��
� �� � � � � ��
(QJ�/DQJ� ����� ����� ����� � � ��
� �� � � � � ��
(QJ�5GJ� ����� ����� ����� ����� � ��
� �� � � � � ��
/$6�;� ����� ����� ����� ����� ����� ��
� �� � � � � ��
/$6�6� ����� ����� ����� ����� ����� �����
� �� � � � � ��
/$6�(� ����� ����� ����� ����� ����� �����
� � � � � � �
� � � � � � �
Q� ���� �S ���� �S ���� � �
7DEOH����&RUUHODWLRQDO�DQDO\VLV�IRU�ILUVW�JUDGH�VWXGHQWV�
�

$PRQJ�WKH�ILUVW�JUDGH�VWXGHQWV��D�KLJK�FRUUHODWLRQ�EHWZHHQ�(QJOLVK�
UHDGLQJ�DFKLHYHPHQW�DQG�(QJOLVK�SURILFLHQF\�������ZDV�REVHUYHG��7KH�FRUUHODWLRQ�
IRXQG�EHWZHHQ�(QJOLVK�DQG�6SDQLVK�UHDGLQJ�DFKLHYHPHQW�������ZDV�VLJQLILFDQW�DW�



+DPPLQN  ���

WKH�����OHYHO��DQG�WKH�FRUUHODWLRQ�IRXQG�EHWZHHQ�(QJOLVK�DQG�6SDQLVK�ODQJXDJH�
DFKLHYHPHQW�ZDV�HYHQ�KLJKHU���������7KH�VDPH�XQH[SHFWHG�FRUUHODWLRQ�EHWZHHQ�
(QJOLVK�SURILFLHQF\�DQG�6SDQLVK�UHDGLQJ�DFKLHYHPHQW�������ZDV�IRXQG��VLJQLILFDQW�
DW�WKH�����OHYHO��/$6�;�DJDLQ�ZDV�D�FRQVLVWHQW�SUHGLFWRU�RI�UHDGLQJ�DQG�ODQJXDJH�
DFKLHYHPHQW��ILQGLQJ�FRUUHODWLRQV�VLJQLILFDQW�DW�WKH�����OHYHO�RI�VLJQLILFDQFH��

� 6HFRQG�*UDGH�

�
6SDQ�
/DQJ�

6SDQ�
5GJ�

(QJ�
/DQJ� (QJ�5GJ�/$6�;� /$6�6�

� �� �� �� �� �� ��
6SDQ�/DQJ������ � � � � ��
� �� � � � � ��
6SDQ�5GJ� ����� ����� � � � ��
� �� � � � � ��
(QJ�/DQJ� ����� ������ ����� � � ��
� �� � � � � ��
(QJ�5GJ� ����� ����� ����� ����� � ��
� �� � � � � ��
/$6�;� ������ ����� ����� ����� ����� ��
� �� � � � � ��
/$6�6� ������ ����� ������ ������ ����� �����
� �� � � � � ��
/$6�(� ����� ����� ����� ����� ����� �������
� � � � � � �
� � � � � � �
Q� ���� �S ���� �S ���� � �
7DEOH����&RUUHODWLRQDO�DQDO\VLV�IRU�VHFRQG�JUDGH�VWXGHQWV�
�

8QOLNH�ILUVW�JUDGH��WKH�VHFRQG�JUDGH�FRPSDULVRQV�VKRZHG�IHZ�FRUUHODWLRQV�
DW�HLWKHU�OHYHO�RI�VLJQLILFDQFH��(QJOLVK�UHDGLQJ�DQG�(QJOLVK�ODQJXDJH�DFKLHYHPHQW�
ZHUH�IRXQG�WR�KDYH�D�KLJK�FRUUHODWLRQ��DOWKRXJK�6SDQLVK�UHDGLQJ�DQG�ODQJXDJH�
DFKLHYHPHQW�GLG�QRW�GHPRQVWUDWH�WKH�VDPH�UHODWLRQVKLS��$�QHJDWLYH�FRUUHODWLRQ�
EHWZHHQ�6SDQLVK�DQG�(QJOLVK�ODQJXDJH�SURILFLHQF\����������VLJQLILFDQW�DW�����
OHYHO��ZDV�IRXQG��/$6�;�ZDV�QRW�D�JRRG�SUHGLFWRU�RI�DQ\�ODQJXDJH�RU�DFKLHYHPHQW�
VFRUHV��
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��� &RQFOXVLRQV�

0RVW�RI�WKH�UHODWLRQVKLSV�IRXQG�ZHUH�VLPLODU�WR�WKRVH�IRXQG�LQ�VWXGLHV�RI�ROGHU�
VWXGHQWV��+RZHYHU��WKHVH�UHODWLRQVKLSV�VHHPHG�WR�H[LVW�RQO\�DW�WKH�ILUVW�JUDGH�
OHYHO��'XH�WR�WKH�VPDOO�VDPSOH�VL]H��WKH�FRUUHODWLRQ�OHYHOV�UHTXLUHG�WR�HVWDEOLVK�
VLJQLILFDQFH�ZHUH�YHU\�KLJK��QHYHUWKHOHVV��WKH�VHFRQG�JUDGH�FRUUHODWLRQV�ZHUH�YHU\�
ORZ�WR�QRQH[LVWHQW��7KH�UHDVRQ�IRU�WKLV�HYDSRUDWLRQ�RI�WLHV�EHWZHHQ�ODQJXDJH�
SURILFLHQF\�DQG�DFDGHPLF�DFKLHYHPHQW�PD\�EH�DW�OHDVW�SDUWLDOO\�H[SODLQHG�LI�WKH�
PHDQ�/$6�VFRUHV�RI�WKH�WZR�JUDGHV�DUH�WDNHQ�LQWR�FRQVLGHUDWLRQ��6HFRQG�JUDGH�
VWXGHQWV�KDG�D�PHDQ�/$6�(�RI������DQG�D�PHDQ�/$6�6�RI�������FRPSDUHG�WR������
DQG������IRU�ILUVW�JUDGHUV��6HFRQG�JUDGHUV��WKHQ��SHUIRUPHG�PRUH�OLNH�QDWLYH�
VSHDNHUV�LQ�ERWK�ODQJXDJHV�WKDQ�GLG�WKHLU�ILUVW�JUDGH�FRXQWHUSDUWV��'H�$YLOD�
�������REVHUYHV�WKDW�WKH�UHODWLRQVKLS�EHWZHHQ�DFDGHPLF�DFKLHYHPHQW�DQG�
ODQJXDJH�SURILFLHQF\�GLVDSSHDUV�DV�VWXGHQWV�DSSURDFK�QDWLYH�OLNH�SURILFLHQF\�
OHYHOV��EHFDXVH�QDWLYH�VSHDNHUV�SHUIRUP�DW�DOO�OHYHOV�RQ�DFKLHYHPHQW�WHVWV��

,Q�VKRUW��WKH�IROORZLQJ�FRQFOXVLRQV�FDQ�EH�GUDZQ�IURP�WKH�FXUUHQW�VWXG\���
� (QJOLVK�ODQJXDJH�SURILFLHQF\�LV�WKH�EHVW�SUHGLFWRU�RI�(QJOLVK�UHDGLQJ�

DFKLHYHPHQW�IRU�VWXGHQWV�ZLWK�ORZHU�OHYHOV�RI�(QJOLVK�SURILFLHQF\��HYHQ�
ZKHQ�VWXGHQWV�DUH�MXVW�EHJLQQLQJ�WR�OHDUQ�WR�UHDG��

� 5HDGLQJ�DFKLHYHPHQW�LQ�(QJOLVK�LV�DOVR�UHODWHG�WR�UHDGLQJ�DFKLHYHPHQW�
LQ�WKH�QDWLYH�ODQJXDJH��SDUWLFXODUO\�DW�WKH�HDUOLHU�OHYHOV��VXJJHVWLQJ�WKDW�
OLPLWHG�(QJOLVK�SURILFLHQW�VWXGHQWV�GUDZ�XSRQ�UHDGLQJ�VNLOOV�DOUHDG\�
SRVVHVVHG�LQ�WKH�QDWLYH�ODQJXDJH��DQG�VXSSRUWLQJ�ELOLQJXDO�HGXFDWLRQ�
PRGHOV�ZKLFK�GHYHORS�QDWLYH�ODQJXDJH�OLWHUDF\��
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� $�VWURQJ�UHODWLRQVKLS�EHWZHHQ�QDWLYH�ODQJXDJH�UHDGLQJ�DFKLHYHPHQW�
DQG�VHFRQG�ODQJXDJH�SURILFLHQF\�VXJJHVWV�WKDW�JRRG�UHDGHUV�PD\�
DFTXLUH�D�VHFRQG�ODQJXDJH�PRUH�TXLFNO\��RU�WKDW�HPHUJHQW�ELOLQJXDOLVP�
KDV�D�SRVLWLYH�HIIHFW�RQ�OLWHUDF\��DQG�

� $V�VWXGHQWV�EHFRPH�IOXHQW�LQ�WKH�VHFRQG�ODQJXDJH��WKHLU�UHDGLQJ�
DFKLHYHPHQW�SDWWHUQV�EHJLQ�WR�UHVHPEOH�WKRVH�RI�QDWLYH�VSHDNHUV�RI�WKH�
VHFRQG�ODQJXDJH��DQG��OLNH�WKH�VWXGHQWV�LQ�WKH�6SHHFH��5RWK��&RRSHU�
DQG�'H�/D�3D]�VWXG\��VXFFHVV�EHJLQV�WR�GHSHQG�RQ�IDFWRUV�RWKHU�WKDQ�
RUDO�ODQJXDJH�SURILFLHQF\��

��� $UHDV�IRU�)XWXUH�,QYHVWLJDWLRQ�

,Q�RUGHU�WR�FRQILUP�WKHVH�ILQGLQJV��D�ODUJHU�VDPSOH�RI�VWXGHQWV�VKRXOG�EH�
VWXGLHG���7KH�FXUUHQW�JURXS�ZDV�VR�VPDOO�WKDW�RQO\�YHU\�KLJK�FRUUHODWLRQV�FRXOG�EH�
FRQVLGHUHG�VLJQLILFDQW��DQG�VRPH�FRQWULEXWLQJ�IDFWRUV�ZHUH�XQGRXEWHGO\�LJQRUHG�
LQ�WKLV�VWXG\���$Q\�IXWXUH�VWXG\�VDPSOH�VKRXOG�DOVR�EH�PRUH�UHSUHVHQWDWLYH�RI�WKH�
VWXGHQW�ERG\��DV�WKH�VWXGHQWV�LQ�WKH�FXUUHQW�VDPSOH�ZHUH�QRW�UDQGRPO\�VHOHFWHG��
DQG�WKHLU�1&(�VFRUHV�RQ�WKH�DFKLHYHPHQW�WHVWV�ZHUH�XQXVXDOO\�KLJK���$�FRPSOHWH�
VWXG\�ZRXOG�DVVXUH�WKDW�WKHVH�ILQGLQJV�KROG�WUXH�HYHQ�IRU�VWXGHQWV�ZKR�DUH�
VWUXJJOLQJ�DFDGHPLFDOO\��)LQDOO\��D�FRPSDULVRQ�RI�VXFK�FRUUHODWLRQV�LQ�JURXSV�RI�
VWXGHQWV�LQ�RWKHU�LQVWUXFWLRQDO�PRGHOV��VXFK�DV�(6/�LPPHUVLRQ�DQG�HDUO\�H[LW�
ELOLQJXDO�HGXFDWLRQ��ZRXOG�EH�YHU\�HQOLJKWHQLQJ���
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&ROOLHU��9LUJLQLD�DQG�:D\QH�3��7KRPDV��������6FKRRO�HIIHFWLYHQHVV�IRU�ODQJXDJH�
PLQRULW\�VWXGHQWV��:DVKLQJWRQ�'�&���1DWLRQDO�&OHDULQJKRXVH�IRU�%LOLQJXDO�
(GXFDWLRQ��KWWS���ZZZ�QFEH�JZX�HGX�QFEHSXEV�UHVRXUFH�HIIHFWLYHQHVV�WKRPDV�
FROOLHU���SGI�
�
&RPPLQV��1DQF\�/��DQG�2IHOLD�%��0LUDPRQWHV��������3HUFHLYHG�DQG�DFWXDO�
OLQJXLVWLF�FRPSHWHQFH��$�GHVFULSWLYH�VWXG\�RI�IRXU�ORZ�DFKLHYHLQJ�+LVSDQLF�
ELOLQJXDO�VWXGHQWV��$PHULFDQ�(GXFDWLRQDO�5HVHDUFK�-RXUQDO���������������
�
&XPPLQV��-LP�������D��&RJQLWLYH�DFDGHPLF�ODQJXDJH�SURILFLHQF\��OLQJXLVWLF�
LQWHUGHSHQGHQFH��WKH�RSWLPXP�DJH�TXHVWLRQ�DQG�VRPH�RWKHU�PDWWHUV��:RUNLQJ�
3DSHUV�LQ�%LOLQJXDOLVP��������������
�
&XPPLQV��-LP�������E��/LQJXLVWLF�LQWHUGHSHQGHQFH�DQG�WKH�HGXFDWLRQDO�
GHYHORSPHQW�RI�ELOLQJXDO�FKLOGUHQ��5HYLHZ�RI�(GXFDWLRQDO�5HVHDUFK���������������
�
'H�$YLOD��(G��������$VVHVVPHQW�RI�ODQJXDJH�PLQRULW\�VWXGHQWV��3ROLWLFDO��
WHFKQLFDO��SUDFWLFDO�DQG�PRUDO�LPSHUDWLYHV��3URFHHGLQJV�RI�WKH�)LUVW�5HVHDUFK�
6\PSRVLXP�RQ�/LPLWHG�(QJOLVK�3URILFLHQW�6WXGHQW�,VVXHV��2%(0/$��
KWWS���ZZZ�QFEH�JZX�HGX�QFEHSXEV�V\PSRVLD�ILUVW�DVVHVVPHQW�KWP�
�
'H�$YLOD��(GZDUG��������6HWWLQJ�H[SHFWHG�JDLQV�IRU�QRQ�DQG�OLPLWHG�(QJOLVK�
SURILFLHQW�VWXGHQWV���1&%(�5HVRXUFH�&ROOHFWLRQ�6HULHV�����
KWWS���ZZZ�QFEH�JZX�HGX�QFEHSXEV�UHVRXUFH�VHWWLQJ��
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�
'XOD\��+HLGL�DQG�0DULQD�%XUW��������7KH�UHODWLYH�SURILFLHQF\�RI�OLPLWHG�(QJOLVK�
SURILFLHQW�VWXGHQWV��1$%(�-RXUQDO����������
�
'XQQ��/OR\G��������%LOLQJXDO�+LVSDQLF�&KLOGUHQ�RQ�WKH�8�6��0DLQODQG��$�5HYLHZ�
RI�5HVHDUFK�RQ�7KHLU�&RJQLWLYH��/LQJXLVWLF��DQG�6FKRODVWLF�'HYHORSPHQW��(5,&�
'RFXPHQW�('��������
�
*DUFtD�9iVTXH]��(QHGLQD��/XLV�$��9iVTXH]��,VDEHO�&��/ySH]�DQG�:HQG\�:DUG��
������/DQJXDJH�SURILFLHQF\�DQG�DFDGHPLF�VXFFHVV��5HODWLRQVKLSV�EHWZHHQ�
SURILFLHQF\�LQ�WZR�ODQJXDJHV�DQG�DFKLHYHPHQW�DPRQJ�0H[LFDQ�$PHULFDQ�
6WXGHQWV��%LOLQJXDO�5HVHDUFK�-RXUQDO���������������
�
*RQ]DOH]��9LUJLQLD��������&RJQLWLRQ��&XOWXUH�DQG�/DQJXDJH�LQ�%LOLQJXDO�
&KLOGUHQ��%HWKHVGD��0'��$XVWLQ�	�:LQILHOG��
�
*URVMHDQ��)UDQoRLV��������7KH�ELOLQJXDO�DV�D�FRPSHWHQW�EXW�VSHFLILF�VSHDNHU�
KHDUHU��-RXUQDO�RI�0XOWLOLQJXDO�DQG�0XOWLFXOWXUDO�'HYHORSPHQW��������������
�
*URVMHDQ��)UDQoRLV��������1HXUROLQJXLVWV��EHZDUH��7KH�ELOLQJXDO�LV�QRW�WZR�
PRQROLQJXDOV�LQ�RQH�SHUVRQ��%UDLQ�DQG�/DQJXDJH������������
�
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/HH��-HRQJ�:RQ�DQG�'LDQH�/HPRQQLHU�6FKDOOHUW��������7KH�UHODWLYH�FRQWULEXWLRQ�
RI�/��ODQJXDJH�SURILFLHQF\�DQG�/��UHDGLQJ�SHUIRUPDQFH��$�WHVW�RI�WKH�WKUHVKROG�
K\SRWKHVLV�LQ�DQ�()/�FRQWH[W��7(62/�4XDUWHUO\���������������
�
0DF6ZDQ��-HII��������7KH�WKUHVKROG�K\SRWKHVLV��VHPLOLQJXDOLVP��DQG�RWKHU�
FRQWULEXWLRQV�WR�D�GHILFLW�YLHZ�RI�OLQJXLVWLF�PLQRULWLHV��+LVSDQLF�-RXUQDO�RI�
%HKDYLRUDO�6FLHQFHV������������
�
2OOHU��-RKQ�:��.XQRN�.LP�DQG�<RQJMDH�&KRH��������7HVWLQJ�YHUEDO��ODQJXDJH��
DQG�QRQ�YHUEDO�DELOLWLHV�LQ�ODQJXDJH�PLQRULWLHV��$�VRFLR�HGXFDWLRQDO�SUREOHP�LQ�
KLVWRULFDO�SHUVSHFWLYH��/DQJXDJH�7HVWLQJ���������������
�
5DPLUH]��-��'DYLG��������3HUIRUPDQFH�RI�UHGHVLJQDWHG�IOXHQW�(QJOLVK�SURILFLHQW�
VWXGHQWV��&HQWHU�IRU�/DQJXDJH�0LQRULW\�(GXFDWLRQ�	�5HVHDUFK���
�
5LYHUD��&KDUOHQH��HG���������/DQJXDJH�SURILFLHQF\�DQG�DFDGHPLF�DFKLHYHPHQW��
&OHYHGRQ��0XOWLOLQJXDO�0DWWHUV��
�
6DYLOOH�7URLNH��0XULHO��������7HDFKLQJ�DQG�WHVWLQJ�IRU�DFDGHPLF�DFKLHYHPHQW��7KH�
UROH�RI�ODQJXDJH�GHYHORSPHQW��1&%(�)RFXV��2FFDVLRQDO�3DSHUV�LQ�%LOLQJXDO�
(GXFDWLRQ�����KWWS���ZZZ�QFEH�JZX�HGX�QFEHSXEV�IRFXV�IRFXV��KWP�

�
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6FKUDQN��)UHGULFN�$���7RGG�9��)OHWFKHU�DQG�&ULVHOGD�*XDMDUGR�$OYDUDGR��������
&RPSDUDWLYH�YDOLGLW\�RI�WKUHH�(QJOLVK�RUDO�ODQJXDJH�SURILFLHQF\�WHVWV��%LOLQJXDO�
5HVHDUFK�-RXUQDO������������
�
6SHHFH��'HERUDK�/���)URPD�3��5RWK��'DYLG�+��&RRSHU�DQG�6XVDQ�'H�/D�3D]��������
7KH�UHOHYDQFH�RI�RUDO�ODQJXDJH�VNLOOV�WR�HDUO\�OLWHUDF\��$�PXOWLYDULDWH�DQDO\VLV��
$SSOLHG�3V\FKROLQJXLVWLFV����������������
�
8OLEDUUL��'DQLHO�0���0DULD�/��6SHQFHU��DQG�*XLOOHUPR�$��5LYDV���������/DQJXDJH�
SURILFLHQF\�DQG�DFDGHPLF�DFKLHYHPHQW��$�VWXG\�RI�ODQJXDJH�SURILFLHQF\�WHVWV�DQG�
WKHLU�UHODWLRQVKLS�WR�VFKRRO�UDWLQJV�DV�SUHGLFWRUV�RI�DFDGHPLF�DFKLHYHPHQW��1$%(�
-RXUQDO�����������
�
9DODGH]��&RQFHSFLyQ��0���-HII�0DF6ZDQ�DQG�&RULQQH�0DUWtQH]��������7RZDUG�D�
QHZ�YLHZ�RI�ORZ�DFKLHYLQJ�ELOLQJXDOV��6\QWDFWLF�FRPSHWHQFH�LQ�GHVLJQDWHG�
�VHPLOLQJXDOV���3DSHU�SUHVHQWHG�DW�WKH�$QQXDO�0HHWLQJ�RI�WKH�$PHULFDQ�
(GXFDWLRQDO�5HVHDUFK�$VVRFLDWLRQ��$(5$���
KWWS���ZZZ�SXEOLF�DVX�HGX�aPDFVZDQ�DHUD���SGI�

�
9DOGpV��*XDGDOXSH�DQG�5LFKDUG�$��)LJXHURD���������%LOLQJXDOLVP�DQG�WHVWLQJ��$�
VSHFLDO�FDVH�RI�ELDV��1RUZRRG��$EOH[��
�
:DOW]PDQ��'DYD�(��DQG�+HOHQ�6��&DLUQV��������*UDPPDWLFDO�NQRZOHGJH�RI�WKLUG�
JUDGH�JRRG�DQG�SRRU�UHDGHUV��$SSOLHG�3V\FKROLQJXLVWLFV���������������
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