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6R�\RX�ERXJKW�WKDW�QHZ�L3KRQH��,I�\RX�DUH�OLNH�WKH�W\SLFDO�RZQHU��\RX¶OO�EH�SXOOLQJ�\RXU�SKRQH�RXW�DQG�
XVLQJ�LW�VRPH ���WLPHV�D�GD\��DFFRUGLQJ�WR�GDWD�$SSOH�FROOHFWV��7KDW�PHDQV�\RX¶OO�EH�FRQVXOWLQJ�WKH�
JORVV\�OLWWOH�UHFWDQJOH�QHDUO\��������WLPHV�RYHU�WKH�FRPLQJ�\HDU��<RXU�QHZ�SKRQH��OLNH�\RXU�ROG�RQH��
ZLOO�EHFRPH�\RXU�FRQVWDQW�FRPSDQLRQ�DQG�WUXVW\�IDFWRWXP²\RXU�WHDFKHU��VHFUHWDU\��FRQIHVVRU��JXUX��
7KH�WZR�RI�\RX�ZLOO�EH�LQVHSDUDEOH�

7KH�VPDUWSKRQH�LV�XQLTXH�LQ�WKH�DQQDOV�RI�SHUVRQDO�WHFKQRORJ\��:H�NHHS�WKH�JDGJHW�ZLWKLQ�UHDFK�PRUH�
RU�OHVV�DURXQG�WKH�FORFN��DQG�ZH�XVH�LW�LQ�FRXQWOHVV�ZD\V��FRQVXOWLQJ�LWV�DSSV�DQG�FKHFNLQJ�LWV�PHVVDJHV�
DQG�KHHGLQJ�LWV�DOHUWV�VFRUHV�RI�WLPHV�D�GD\��7KH�VPDUWSKRQH�KDV�EHFRPH�D�UHSRVLWRU\�RI�WKH�VHOI��
UHFRUGLQJ�DQG�GLVSHQVLQJ�WKH�ZRUGV��VRXQGV�DQG�LPDJHV�WKDW�GHILQH�ZKDW�ZH�WKLQN��ZKDW�ZH�H[SHULHQFH�
DQG�ZKR�ZH�DUH��,Q�D������*DOOXS�VXUYH\��PRUH�WKDQ�KDOI�RI�L3KRQH�RZQHUV�VDLG�WKDW�WKH\�FRXOGQ¶W�
LPDJLQH�OLIH�ZLWKRXW�WKH�GHYLFH�

:H�ORYH�RXU�SKRQHV�IRU�JRRG�UHDVRQV��,W¶V�KDUG�WR�LPDJLQH�DQRWKHU�SURGXFW�WKDW�KDV�SURYLGHG�VR�PDQ\�
XVHIXO�IXQFWLRQV�LQ�VXFK�D�KDQG\�IRUP��%XW�ZKLOH�RXU�SKRQHV�RIIHU�FRQYHQLHQFH�DQG�GLYHUVLRQ��WKH\�DOVR
EUHHG�DQ[LHW\��7KHLU�H[WUDRUGLQDU\�XVHIXOQHVV�JLYHV�WKHP�DQ�XQSUHFHGHQWHG�KROG�RQ�RXU�DWWHQWLRQ�DQG�
YDVW�LQIOXHQFH�RYHU�RXU�WKLQNLQJ�DQG�EHKDYLRU��6R�ZKDW�KDSSHQV�WR�RXU�PLQGV�ZKHQ�ZH�DOORZ�D�VLQJOH�
WRRO�VXFK�GRPLQLRQ�RYHU�RXU�SHUFHSWLRQ�DQG�FRJQLWLRQ"�

6FLHQWLVWV�KDYH�EHJXQ�H[SORULQJ�WKDW�TXHVWLRQ²DQG�ZKDW�WKH\¶UH�GLVFRYHULQJ�LV�ERWK�IDVFLQDWLQJ�DQG�
WURXEOLQJ��1RW�RQO\�GR�RXU�SKRQHV�VKDSH�RXU�WKRXJKWV�LQ�GHHS�DQG�FRPSOLFDWHG�ZD\V��EXW�WKH�HIIHFWV�
SHUVLVW�HYHQ�ZKHQ�ZH�DUHQ¶W�XVLQJ�WKH�GHYLFHV��$V�WKH�EUDLQ�JURZV�GHSHQGHQW�RQ�WKH�WHFKQRORJ\��WKH�
UHVHDUFK�VXJJHVWV��WKH�LQWHOOHFW�ZHDNHQV�

µ7KH�GLYLVLRQ�RI�DWWHQWLRQ�LPSHGHV�UHDVRQLQJ�DQG�SHUIRUPDQFH�¶�

$GULDQ�:DUG��D�FRJQLWLYH�SV\FKRORJLVW�DQG�PDUNHWLQJ�SURIHVVRU�DW�WKH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��
KDV�EHHQ�VWXG\LQJ�WKH�ZD\�VPDUWSKRQHV�DQG�WKH�LQWHUQHW�DIIHFW�RXU�WKRXJKWV�DQG�MXGJPHQWV�IRU�D�
GHFDGH��,Q�KLV�RZQ�ZRUN��DV�ZHOO�DV�WKDW�RI�RWKHUV��KH�KDV�VHHQ�PRXQWLQJ�HYLGHQFH�WKDW�XVLQJ�D�
VPDUWSKRQH��RU�HYHQ�KHDULQJ�RQH�ULQJ�RU�YLEUDWH��SURGXFHV�D�ZHOWHU�RI�GLVWUDFWLRQV�WKDW�PDNHV�LW�KDUGHU�
WR�FRQFHQWUDWH�RQ�D�GLIILFXOW�SUREOHP�RU�MRE��7KH�GLYLVLRQ�RI�DWWHQWLRQ�LPSHGHV�UHDVRQLQJ�DQG�
SHUIRUPDQFH��

$������-RXUQDO�RI�([SHULPHQWDO�3V\FKRORJ\�VWXG\��LQYROYLQJ�����VXEMHFWV��IRXQG�WKDW�ZKHQ�SHRSOH¶V�
SKRQHV�EHHS�RU�EX]]�ZKLOH�WKH\¶UH�LQ�WKH�PLGGOH�RI�D�FKDOOHQJLQJ�WDVN��WKHLU�IRFXV�ZDYHUV��DQG�WKHLU�
ZRUN�JHWV�VORSSLHU²ZKHWKHU�WKH\�FKHFN�WKH�SKRQH�RU�QRW��$QRWKHU������VWXG\��ZKLFK�LQYROYHG����
L3KRQH�XVHUV�DQG�DSSHDUHG�LQ�WKH�-RXUQDO�RI�&RPSXWHU�0HGLDWHG�&RPPXQLFDWLRQ��VKRZHG�WKDW�ZKHQ�
SHRSOH�KHDU�WKHLU�SKRQH�ULQJ�EXW�DUH�XQDEOH�WR�DQVZHU�LW��WKHLU�EORRG�SUHVVXUH�VSLNHV��WKHLU�SXOVH�
TXLFNHQV��DQG�WKHLU�SUREOHP�VROYLQJ�VNLOOV�GHFOLQH�



7KH�HDUOLHU�UHVHDUFK�GLGQ¶W�H[SODLQ�ZKHWKHU�DQG�KRZ�VPDUWSKRQHV�GLIIHU�IURP�WKH�PDQ\�RWKHU�VRXUFHV�RI
GLVWUDFWLRQ�WKDW�FURZG�RXU�OLYHV��'U��:DUG�VXVSHFWHG�WKDW�RXU�DWWDFKPHQW�WR�RXU�SKRQHV�KDV�JURZQ�VR�
LQWHQVH�WKDW�WKHLU�PHUH�SUHVHQFH�PLJKW�GLPLQLVK�RXU�LQWHOOLJHQFH��7ZR�\HDUV�DJR��KH�DQG�WKUHH�
FROOHDJXHV²�.ULVWHQ�'XNH�DQG�$\HOHW�*QHH]\�IURP�WKH�8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�'LHJR��DQG�
'LVQH\�5HVHDUFK�EHKDYLRUDO�VFLHQWLVW�0DDUWHQ�%RV�²EHJDQ�DQ�LQJHQLRXV�H[SHULPHQW�WR�WHVW�KLV�KXQFK�

7KH�UHVHDUFKHUV�UHFUXLWHG�����XQGHUJUDGXDWH�VWXGHQWV�DW�8&6'�DQG�JDYH�WKHP�WZR�VWDQGDUG�WHVWV�RI�
LQWHOOHFWXDO�DFXLW\��2QH�WHVW�JDXJHG�³DYDLODEOH�FRJQLWLYH�FDSDFLW\�´�D�PHDVXUH�RI�KRZ�IXOO\�D�
SHUVRQ¶V�PLQG�FDQ�IRFXV�RQ�D�SDUWLFXODU�WDVN��7KH�VHFRQG�DVVHVVHG�³IOXLG�LQWHOOLJHQFH�´�D�SHUVRQ¶V�
DELOLW\�WR�LQWHUSUHW�DQG�VROYH�DQ�XQIDPLOLDU�SUREOHP��7KH�RQO\�YDULDEOH�LQ�WKH�H[SHULPHQW�ZDV�WKH�
ORFDWLRQ�RI�WKH�VXEMHFWV¶�VPDUWSKRQHV� 6RPH�RI�WKH�VWXGHQWV�ZHUH�DVNHG�WR�SODFH�WKHLU�SKRQHV�LQ�IURQW�RI�
WKHP�RQ�WKHLU�GHVNV��RWKHUV�ZHUH�WROG�WR�VWRZ�WKHLU�SKRQHV�LQ�WKHLU�SRFNHWV�RU�KDQGEDJV��VWLOO�RWKHUV�ZHUH
UHTXLUHG�WR�OHDYH�WKHLU�SKRQHV�LQ�D�GLIIHUHQW�URRP���µ$V�WKH�SKRQH¶V�SUR[LPLW\�LQFUHDVHG��EUDLQSRZHU�
GHFUHDVHG�¶�

7KH�UHVXOWV�ZHUH�VWULNLQJ��,Q�ERWK�WHVWV��WKH�VXEMHFWV�ZKRVH�SKRQHV�ZHUH�LQ�YLHZ�SRVWHG�WKH�ZRUVW�
VFRUHV��ZKLOH�WKRVH�ZKR�OHIW�WKHLU�SKRQHV�LQ�D�GLIIHUHQW�URRP�GLG�WKH�EHVW��7KH�VWXGHQWV�ZKR�NHSW�WKHLU�
SKRQHV�LQ�WKHLU�SRFNHWV�RU�EDJV�FDPH�RXW�LQ�WKH�PLGGOH��$V�WKH�SKRQH¶V�SUR[LPLW\�LQFUHDVHG��EUDLQSRZHU
GHFUHDVHG��

,Q�VXEVHTXHQW�LQWHUYLHZV��QHDUO\�DOO�WKH�SDUWLFLSDQWV�VDLG�WKDW�WKHLU�SKRQHV�KDGQ¶W�EHHQ�D�GLVWUDFWLRQ²
WKDW�WKH\�KDGQ¶W�HYHQ�WKRXJKW�DERXW�WKH�GHYLFHV�GXULQJ�WKH�H[SHULPHQW��7KH\�UHPDLQHG�REOLYLRXV�HYHQ�
DV�WKH�SKRQHV�GLVUXSWHG�WKHLU�IRFXV�DQG�WKLQNLQJ��

$�VHFRQG�H[SHULPHQW�FRQGXFWHG�E\�WKH�UHVHDUFKHUV�SURGXFHG�VLPLODU�UHVXOWV��ZKLOH�DOVR�UHYHDOLQJ�WKDW�
WKH�PRUH�KHDYLO\�VWXGHQWV�UHOLHG�RQ�WKHLU�SKRQHV�LQ�WKHLU�HYHU\GD\�OLYHV��WKH�JUHDWHU�WKH�FRJQLWLYH�
SHQDOW\�WKH\�VXIIHUHG�

,Q�DQ�$SULO�DUWLFOH�LQ�WKH�-RXUQDO�RI�WKH�$VVRFLDWLRQ�IRU�&RQVXPHU�5HVHDUFK��'U��:DUG�DQG�KLV�
FROOHDJXHV�ZURWH�WKDW�WKH�³LQWHJUDWLRQ�RI�VPDUWSKRQHV�LQWR�GDLO\�OLIH´�DSSHDUV�WR�FDXVH�D�³EUDLQ�GUDLQ´�
WKDW�FDQ�GLPLQLVK�VXFK�YLWDO�PHQWDO�VNLOOV�DV�³OHDUQLQJ��ORJLFDO�UHDVRQLQJ��DEVWUDFW�WKRXJKW��
SUREOHP�VROYLQJ��DQG�FUHDWLYLW\�´�6PDUWSKRQHV�KDYH�EHFRPH�VR�HQWDQJOHG�ZLWK�RXU�H[LVWHQFH�WKDW��
HYHQ�ZKHQ�ZH¶UH�QRW�SHHULQJ�RU�SDZLQJ�DW�WKHP��WKH\�WXJ�DW�RXU�DWWHQWLRQ��GLYHUWLQJ�SUHFLRXV�FRJQLWLYH�
UHVRXUFHV��-XVW�VXSSUHVVLQJ�WKH�GHVLUH�WR�FKHFN�RXU�SKRQH��ZKLFK�ZH�GR�URXWLQHO\�DQG�VXEFRQVFLRXVO\�
WKURXJKRXW�WKH�GD\��FDQ�GHELOLWDWH�RXU�WKLQNLQJ��7KH�IDFW�WKDW�PRVW�RI�XV�QRZ�KDELWXDOO\�NHHS�RXU�SKRQHV
³QHDUE\�DQG�LQ�VLJKW�´�WKH�UHVHDUFKHUV�QRWHG��RQO\�PDJQLILHV�WKH�PHQWDO�WROO�

'U��:DUG¶V�ILQGLQJV�DUH�FRQVLVWHQW�ZLWK�RWKHU�UHFHQWO\�SXEOLVKHG�UHVHDUFK��,Q�D�VLPLODU�EXW�VPDOOHU������
VWXG\��LQYROYLQJ����VXEMHFWV��LQ�WKH�MRXUQDO�6RFLDO�3V\FKRORJ\��SV\FKRORJLVWV�DW�WKH�8QLYHUVLW\�RI�
6RXWKHUQ�0DLQH�IRXQG�WKDW�SHRSOH�ZKR�KDG�WKHLU�SKRQHV�LQ�YLHZ��DOEHLW�WXUQHG�RII��GXULQJ�WZR�
GHPDQGLQJ�WHVWV�RI�DWWHQWLRQ�DQG�FRJQLWLRQ�PDGH�VLJQLILFDQWO\�PRUH�HUURUV�WKDQ�GLG�D�FRQWURO�JURXS�
ZKRVH�SKRQHV�UHPDLQHG�RXW�RI�VLJKW���7KH�WZR�JURXSV�SHUIRUPHG�DERXW�WKH�VDPH�RQ�D�VHW�RI�HDVLHU�
WHVWV���

,Q�DQRWKHU�VWXG\��SXEOLVKHG�LQ�$SSOLHG�&RJQLWLYH�3V\FKRORJ\�LQ�$SULO��UHVHDUFKHUV�H[DPLQHG�KRZ�
VPDUWSKRQHV�DIIHFWHG�OHDUQLQJ�LQ�D�OHFWXUH�FODVV�ZLWK�����VWXGHQWV�DW�WKH�8QLYHUVLW\�RI�$UNDQVDV�DW�
0RQWLFHOOR��7KH\�IRXQG�WKDW�VWXGHQWV�ZKR�GLGQ¶W�EULQJ�WKHLU�SKRQHV�WR�WKH�FODVVURRP�VFRUHG�D�IXOO�
OHWWHU�JUDGH�KLJKHU�RQ�D�WHVW�RI�WKH�PDWHULDO�SUHVHQWHG�WKDQ�WKRVH�ZKR�EURXJKW�WKHLU�SKRQHV��,W�
GLGQ¶W�PDWWHU�ZKHWKHU�WKH�VWXGHQWV�ZKR�KDG�WKHLU�SKRQHV�XVHG�WKHP�RU�QRW��$OO�RI�WKHP�VFRUHG�
HTXDOO\�SRRUO\��$�VWXG\�RI����VHFRQGDU\�VFKRROV�LQ�WKH�8�.���SXEOLVKHG�ODVW�\HDU�LQ�WKH�MRXUQDO�/DERXU�
(FRQRPLFV��IRXQG�WKDW�ZKHQ�VFKRROV�EDQ�VPDUWSKRQHV��VWXGHQWV¶�H[DPLQDWLRQ�VFRUHV�JR�XS�
VXEVWDQWLDOO\��ZLWK�WKH�ZHDNHVW�VWXGHQWV�EHQHILWLQJ�WKH�PRVW�


