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3UREOHP�VROYLQJ�LV�D�YHU\�LPSRUWDQW�VNLOO�IRU�VWXGHQWV�WR�OHDUQ��H�J���%RQLOOD�5LXV��������1*$��
�������DQG�SDUW�RI�GHYHORSLQJ�SUREOHP�VROYLQJ�VNLOOV�LV�OHDUQLQJ�WR�SHUVHYHUH��2QH�VWUDWHJ\�IRU�
OHDUQLQJ�KRZ�WR�SHUVHYHUH�LV�E\�SURYLGLQJ�VWXGHQWV�ZLWK�PDWHULDOV�WKDW�DOORZ�WKHP�WKH�
RSSRUWXQLW\�WR�HQJDJH�ZLWK�FKDOOHQJLQJ�SUREOHPV��H�J���.DSXU��������0LGGOHWRQ�HW�DO����������
7KLV�VWXG\�RI�WKH�9ROXPH�XQLW�RI�WKH�$&�LQ*�PDWHULDOV�DQDO\]HV�VWXGHQWV¶�VWUDWHJLHV�IRU�SUREOHP�
VROYLQJ�DQG�SHUVHYHULQJ��)LQGLQJV�IURP�WKHVH�WKLQN�DORXG�LQWHUYLHZV�LQGLFDWH�WKDW�GLIIHUHQW�
VWXGHQWV�ZLOO�XWLOL]H�RQH�RU�PRUH�PHWKRGV�IRU�VROYLQJ�FKDOOHQJLQJ�SUREOHPV��VXFK�DV�DVNLQJ�
FODULI\LQJ�TXHVWLRQV��WDONLQJ�WKHPVHOYHV�WKURXJK�WKH�SUREOHP��DQG�DWWHPSWLQJ�YDULRXV�
PDWKHPDWLFDO�DSSURDFKHV���

.H\ZRUGV��3UREOHP�VROYLQJ��PLGGOH�VFKRRO�HGXFDWLRQ��JHRPHWU\�DQG�VSDWLDO�UHDVRQLQJ��
FXUULFXOXP��

7KHRUHWLFDO�)UDPHZRUN�
7KH�ILUVW�6WDQGDUG�IRU�0DWKHPDWLFDO�3UDFWLFH�RXWOLQHG�LQ�WKH�&RPPRQ�&RUH�6WDWH�6WDQGDUGV�

�1*$��������VWDWHV�WKDW�VWXGHQWV�VKRXOG�EH�DEOH�WR�³PDNH�VHQVH�RI�SUREOHPV�DQG�SHUVHYHUH�LQ�
VROYLQJ�WKHP´��603�����3HUVHYHUDQFH�DQG�SUREOHP�VROYLQJ�DUH�DOVR�HPSKDVL]HG�LQ�VWDQGDUGV�
RXWVLGH�WKH�8QLWHG�6WDWHV��H�J���&DQDGD��2QWDULR���������0H[LFR��%RQLOOD�5LXV����������7KH�
DELOLW\�WR�SUREOHP�VROYH�DQG�SHUVHYHUH�DUH�KLJKOLJKWHG�DV�SDUW�RI�WKH�VNLOOVHW�UHTXLUHG�WR�EH�
VXFFHVVIXO�LQ�RXU�PRGHUQ�VRFLHW\��$FFRUGLQJ�WR�%RQLOOD�5LXV���������WKH�UHFHQWO\�UH�HQYLVLRQHG�
QDWLRQDO�VWDQGDUGV�LQ�0H[LFR�RXWOLQH�HOHYHQ�VNLOOV�DQG�FKDUDFWHULVWLFV�QHFHVVDU\�WR�EH�D�VXFFHVVIXO�
FLWL]HQ�LQ�WKH���VW�FHQWXU\��LQFOXGLQJ�FULWLFDO�WKLQNLQJ�DQG�SUREOHP�VROYLQJ���

6WXGHQWV�DOVR�UHFRJQL]H�WKH�LPSRUWDQFH�RI�SHUVHYHUDQFH�ZKHQ�IDFHG�ZLWK�D�FKDOOHQJLQJ�
SUREOHP��:KHQ�DVNHG�ZKDW�LW�WDNHV�WR�VROYH�SUREOHPV��RQH�JURXS�RI�HOHPHQWDU\�VWXGHQWV�RIIHUHG�
WKH�IROORZLQJ�UHVSRQVHV��³%H�RSHQ�PLQGHG�´��³%H�DEOH�WR�GHIHQG�\RXU�WKLQNLQJ�´��DQG�³'RQ¶W�
JLYH�XS�±�SHUVHYHUH�´��&RVWHOOR���������+RZHYHU��ZKLOH�PDQ\�VWDNHKROGHUV�XQGHUVWDQG�WKH�
LPSRUWDQFH�RI�SHUVHYHUDQFH�DQG�SUREOHP�VROYLQJ�DELOLWLHV��UHVHDUFKHUV�XQGHUVWDQG�WKDW�WKHVH�
FUXFLDO�VNLOOV�DUH�QRW�DOZD\V�LQQDWH�IRU�VWXGHQWV�DQG��WKXV��PXVW�EH�PRGHOHG�IRU�WKHP��&ROJDQ��
�������2QH�ZD\�WR�PRGHO�WKHVH�VNLOOV�LV�WKURXJK�WKH�PDWHULDOV�DQG�UHVRXUFHV�WHDFKHUV�SURYLGH�IRU�
WKHLU�VWXGHQWV��.DSXU��������0LGGOHWRQ�HW�DO����������0DWHULDOV�WKDW�XWLOL]H�FRQWUDVWLQJ�FDVHV�DUH�
RQH�VXFK�VHW�RI�UHVRXUFHV�WKDW�SURYLGH�RSSRUWXQLWLHV�IRU�VWXGHQWV�WR�SUDFWLFH�SUREOHP�VROYLQJ�
�/RLEO�HW�DO����������DQ�LPSRUWDQW�SDUW�RI�ZKLFK�LV�SHUVHYHULQJ��

7KH�$QLPDWHG�&RQWUDVWLQJ�&DVHV�LQ�*HRPHWU\��$&�LQ*��0DWHULDOV�
7KH�$QLPDWHG�&RQWUDVWLQJ�&DVHV�LQ�*HRPHWU\��$&�LQ*��SURMHFW�KDV�UHFHQWO\�GHYHORSHG�D�VHW�

RI�PDWHULDOV�WKDW�XWLOL]H�FRQWUDVWLQJ�FDVHV�WR�RIIHU�PLGGOH�JUDGHV�VWXGHQWV�WKH�FKDQFH�WR�UHDVRQ�
DERXW�YDULRXV�JHRPHWULF�WRSLFV�LQ�D�UHODWLYHO\�QRYHO�ZD\��&RQWUDVWLQJ�FDVHV�DUH�PDWHULDOV�WKDW�
SUHVHQW�WZR�RU�PRUH�PHWKRGV�IRU�VROYLQJ�WKH�VDPH�RU�VLPLODU�SUREOHPV��DQG�UHVHDUFK�KDV�VKRZQ�
WKDW�WKHVH�W\SHV�RI�DFWLYLWLHV�FDQ�EH�HIIHFWLYH�IRU�GHYHORSLQJ�ERWK�SURFHGXUDO�IOXHQF\�DQG�
FRQFHSWXDO�XQGHUVWDQGLQJ��5LWWOH�-RKQVRQ�	�6WDU���������&RYHULQJ�WRSLFV�DFURVV�WKH�&&66�0�
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*UDGH���VWDQGDUGV��LQFOXGLQJ�DQJOHV��WUDQVIRUPDWLRQV��WKH�3\WKDJRUHDQ�WKHRUHP��DQG�YROXPH��WKH�
$&�LQ*�PDWHULDOV�DUH�RUJDQL]HG�LQWR�IRXU�XQLWV��HDFK�FRYHULQJ�RQH�RI�WKH�DIRUHPHQWLRQHG�WRSLFV��
WKDW�LQFOXGH�ILYH�RU�VL[�:RUNHG�([DPSOH�3DLUV��:(3V��SHU�XQLW��(DFK�:(3�SUHVHQWV�VWXGHQWV�
ZLWK�WZR�ILFWLWLRXV�FKDUDFWHUV¶�PHWKRGV�IRU�VROYLQJ�D�SUREOHP�DQG�DOORZV�VWXGHQWV�WR�H[SORUH�WKH�
UHDVRQLQJ�RI�WKHVH�WZR�FKDUDFWHUV�VLGH�E\�VLGH��SURYLGLQJ�WKHP�WKH�RSSRUWXQLW\�WR�FRPSDUH�DQG�
FRQWUDVW�HDFK�FKDUDFWHU¶V�PHWKRG��)XUWKHUPRUH��HDFK�:(3�FRQVLVWV�RI�ILYH�SDUWV������WKH�ILUVW�
FKDUDFWHU¶V�PHWKRG�DORQH������WKH�VHFRQG�FKDUDFWHU¶V�PHWKRG�DORQH������ERWK�PHWKRGV�VLGH�E\�
VLGH������D�VHULHV�RI�GLVFXVVLRQ�TXHVWLRQV�DQG�SUDFWLFH�SUREOHPV�DERXW�WKH�FRQFHSW�FRYHUHG�LQ�WKH�
:(3��DQG�����D�7KRXJKW�%XEEOH�SDJH�ZKHUH�RQH�RI�WKH�FKDUDFWHUV�VKDUHV�D�UHYHODWRU\�LGHD�DERXW�
WKH�FRQFHSW��7KLV�GHVLJQ�SUHVHQWV�VWXGHQWV�ZLWK�P\ULDG�RSSRUWXQLWLHV�WR�FULWLTXH�WKH�UHDVRQLQJ�RI�
RWKHUV��DQRWKHU�RI�WKH�6WDQGDUGV�IRU�0DWKHPDWLFDO�3UDFWLFH��603�����1*$���������ZKLOH�
SUDFWLFLQJ�WKHLU�SUREOHP�VROYLQJ�VNLOOV�DQG�FKDOOHQJLQJ�WKHPVHOYHV�WR�SHUVHYHUH���

0HWKRGV�
'XH�WR�WKH�FRQVWUDLQWV�RI�WKH�FXUUHQW�SDQGHPLF��RXU�WHDP�FRQGXFWHG�LQGLYLGXDO�WKLQN�DORXG�

LQWHUYLHZV��3LDJHW��������ZLWK����VWXGHQWV�LQ�OLHX�RI�SLORWLQJ�WKHVH�PDWHULDOV�LQ�FODVVURRPV��,Q�
HDFK�LQWHUYLHZ��VWXGHQWV�ZRUNHG�WKURXJK�RQH�RU�PRUH�RI�WKH�:(3V�IURP�D�SDUWLFXODU�XQLW�ZKLOH�
GLVFXVVLQJ�WKHLU�WKRXJKWV�DERXW�WKH�PHWKRGV�RI�HDFK�FKDUDFWHU�DV�ZHOO�DV�KRZ�WKH�VWXGHQWV�
WKHPVHOYHV�ZRXOG�VROYH�WKH�SUREOHPV�DQG�DQVZHU�WKH�GLVFXVVLRQ�TXHVWLRQV��7KHVH�LQWHUYLHZV�
ZHUH�WUDQVFULEHG�DQG�LQGHSHQGHQWO\�FRGHG�E\�WZR�PHPEHUV�RI�RXU�UHVHDUFK�WHDP��$IWHU�RQH�
UHVHDUFKHU�FRGHG�DQ�LQWHUYLHZ��D�VHFRQG�UHVHDUFKHU�WKHQ�FRGHG�WKH�LQWHUYLHZ�WR�GHWHUPLQH�
DJUHHPHQW��,Q�WKH�FDVH�RI�GLVDJUHHPHQWV��D�WKLUG�UHVHDUFKHU�PDGH�D�ILQDO�GHWHUPLQDWLRQ�DERXW�WKH�
FRGH�V��LQ�TXHVWLRQ���

7KLV�UHSRUW�IRFXVHV�RQ�FRGHV�IURP�WKH�9ROXPH�XQLW�SHUWDLQLQJ�WR�VWXGHQWV¶�RULJLQDO�JHRPHWULF�
WKLQNLQJ��SDUWLFXODUO\�WKRVH�ZKHUH�VWXGHQWV�VWUXJJOHG�DQG�SHUVHYHUHG��7KH�FRGH�µ3HUVHYHUHG¶�ZDV�
D�VXEFRGH�RI�WKH�FRGH�µ6WUXJJOH�¶�ZKLFK�ZDV�XVHG�ZKHQ�D�VWXGHQW�VKRZHG�XV�WKH\�ZHUH�KDYLQJ�
WURXEOH�ZRUNLQJ�WKURXJK�D�SUREOHP��:H�DQDO\]HG�TXRWHV�WDJJHG�ZLWK�WKH�µ6WUXJJOH¶�FRGH�IRU�
VLPLODULWLHV�DQG�GLIIHUHQFHV�DQG�UHDOL]HG�WKDW��ZKHQ�VWXGHQWV�ZHUH�FRQIXVHG��WKH\�WRRN�RQH�RI�WZR�
SRVVLEOH�SDWKZD\V��)LUVW��WKH�VWXGHQW�FRXOG�VWRS�ZRUNLQJ�DQG�JLYH�XS��DQ�RSWLRQ�VWXGHQWV�
H[HUFLVHG�DSSUR[LPDWHO\�RQH�WKLUG�RI�WKH�WLPH��6HFRQG��WKH�VWXGHQW�FRXOG�FKRRVH�WR�FRQWLQXH�
ZRUNLQJ�WKURXJK�WKH�SUREOHP��DQ�RSWLRQ�ZH�REVHUYHG�WKH�RWKHU�WZR�WKLUGV�RI�WKH�WLPH�DQG�FRGHG�
DV�µ3HUVHYHUHG�¶�7KHVH�FRGHV�ZHUH�IXUWKHU�DQDO\]HG�IRU�VLPLODULWLHV�DQG�JURXSHG�LQWR�WZR�EURDG�
DSSURDFKHV��DV�RXWOLQHG�EHORZ��

)LQGLQJV�
7KURXJKRXW�WKH����WKLQN�DORXGV�FRYHULQJ�:(3V�IURP�WKH�9ROXPH�XQLW��VWXGHQWV�ZRUNHG�WR�

VROYH�D�YDULHW\�RI�SUREOHPV��0DQ\�RI�WKHVH�SUREOHPV�FDXVHG�WKHP�WR�VWUXJJOH��DV�LQGLFDWHG�E\�WKH�
���WLPHV�ZH�XVHG�WKH�FRGH�µ6WUXJJOH¶�ZKHQ�DQDO\]LQJ�WUDQVFULSWV�IURP�WKLV�XQLW��*LYHQ�WKDW�
SHUVHYHUDQFH�ZDV�REVHUYHG�LQ�HLJKW�RI�WKH����VWXGHQWV�ZKR�FRPSOHWHG�:(3V�IURP�WKH�9ROXPH�
XQLW��LW�LV�QR�VXUSULVH�WKDW�WKLV�WUDLW�PDQLIHVWHG�LWVHOI�LQ�VHYHUDO�GLIIHUHQW�ZD\V��3ULPDULO\��ZH�
QRWLFHG�WZR�EURDG�DSSURDFKHV�WR�SHUVHYHULQJ�ZKHQ�SUREOHP�VROYLQJ������WKH�VWXGHQW�WULHG�WR�PDNH�
VHQVH�RI�WKH�SUREOHP��RU�����WKH�VWXGHQW�WULHG�WR�XVH�DQ�DOWHUQDWH�VWUDWHJ\��
0DNLQJ�6HQVH�RI�3UREOHPV�

3HUVHYHULQJ�WKURXJK�D�FKDOOHQJLQJ�SUREOHP�ZDV�VHHQ�ZKHQ�VWXGHQWV�DWWHPSWHG�WR�PDNH�VHQVH�
RI�WKH�SUREOHP�EHIRUH�SURFHHGLQJ��7KH\�GLG�WKLV�LQ�WKUHH�GLVWLQFW�ZD\V������DVNHG�FODULI\LQJ�
TXHVWLRQV������WDONHG�WKHPVHOYHV�WKURXJK�WKH�SUREOHP��DQG�����WULHG�WR�UHFDOO�VRPHWKLQJ�WKH\�KDG�
SUHYLRXVO\�OHDUQHG��
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$VN�FODULI\LQJ�TXHVWLRQV��:KHQ�VWXGHQWV�HQFRXQWHUHG�GLIILFXOW�SUREOHPV�ZKLOH�ZRUNLQJ�
WKURXJK�WKH�PDWHULDOV��RQH�VWUDWHJ\�WKH\�XVHG�WR�SHUVHYHUH�ZDV�WR�DVN�WKH�UHVHDUFKHU�FODULI\LQJ�
TXHVWLRQV�DERXW�WKH�SUREOHP��)RU�H[DPSOH��ZKHQ�SRVHG�ZLWK�WKH�TXHVWLRQ��³&DQ�WZR�F\OLQGHUV�
ZLWK�GLIIHUHQW�GLPHQVLRQV�KDYH�WKH�VDPH�YROXPH"´��RQH�VWXGHQW�DVNHG�DERXW�WKH�ZRUG�
GLPHQVLRQV��³,V�WKDW�OLNH�KHLJKW�RU�GHSWK�RU�VRPHWKLQJ"´�5DWKHU�WKDQ�JLYH�XS�RQ�WKLV�SUREOHP�GXH�
WR�D�YRFDEXODU\�LVVXH��WKLV�VWXGHQW�FKRVH�WR�DVN�D�FODULI\LQJ�TXHVWLRQ�DQG�ZDV�DEOH�WR�FUDIW�D�
FRJHQW��FRUUHFW�UHVSRQVH���

2WKHU�VWXGHQWV�DVNHG�FODULI\LQJ�TXHVWLRQV�DQG�ZHUH�DEOH�WR�FRUUHFW�WKHLU�PLVFRQFHSWLRQV�
WKURXJK�WKH�DFW�RI�DVNLQJ�WKHLU�TXHVWLRQ�DORXG��2QH�:(3�SURPSW�DVNHG�KRZ�PXFK�SDLQW�LV�
QHFHVVDU\�WR�SDLQW�WKH�ZDOOV�RI�5DFKHO¶V�URRP��7ZR�RI�KHU�IULHQGV��'DPLHQ�DQG�6\GQH\��RIIHUHG�
WR�KHOS�KHU�VROYH�WKLV�SUREOHP��'DPLHQ�XVHG�VXUIDFH�DUHD�WR�FDOFXODWH�KLV�DQVZHU��DQG�6\GQH\�
XVHG�YROXPH��2QH�VWXGHQW�RULJLQDOO\�VDLG�WKDW�YROXPH�ZRXOG�EH�EHVW�EHFDXVH�³5DFKHO�SDLQWHG�WKH�
HQWLUH�URRP��DQG�LW�VDLG�WKDW�VKH�XVHG�>YROXPH@�´�7KLV�VWXGHQW�KDG�PLVDVVLJQHG�6\GQH\¶V�PHWKRG�
WR�WKH�ILFWLWLRXV�FKDUDFWHU��5DFKHO��ZKR�ZDV�WKH�IULHQG�LQ�WKH�VFHQDULR�ZKR�QHHGHG�KHOS��7KLV�
VWXGHQW�DVNHG�WKH�UHVHDUFKHU�WR�FODULI\�ZKDW�WKH�TXHVWLRQ�ZDV�DVNLQJ�DQG�UHDOL]HG�WKDW�WKH\�KDG�
PDGH�D�PLVWDNH�ZKHQ�LQWHUSUHWLQJ�WKH�PHWKRGV�DQG�VROXWLRQV��7KH\�WKHQ�FKDQJHG�WKHLU�DQVZHU�WR�
VXUIDFH�DUHD��UHDOL]LQJ�WKDW�YROXPH�ZRXOG�ILOO�WKH�URRP�ZLWK�SDLQW��

7DON�WKURXJK�WKH�SUREOHP��$QRWKHU�VWUDWHJ\�VWXGHQWV�XVHG�ZDV�WR�WDON�WKHPVHOYHV�WKURXJK�
WKH�SUREOHP�DW�KDQG��2QH�VWXGHQW�LQLWLDOO\�VWUXJJOHG�WR�XQGHUVWDQG�WKH�PHWKRG�HPSOR\HG�E\�RQH�
RI�WKH�FKDUDFWHUV�ZKHQ�DWWHPSWLQJ�WR�ILQG�WKH�YROXPH�RI�D�F\OLQGULFDO�FRQWDLQHU��³,W�VHHPV�ZHLUG�
WR�PH�´�VDLG�WKH�VWXGHQW��³,�NHSW�UXQQLQJ�WKURXJK�LW��,�ZDV�ZRQGHULQJ�ZK\�LW�ZDV�OLNH�WKDW�´�7KHQ�
UHYHODWLRQ�VWUXFN��³2K�ZDLW��,�VHH�QRZ��7KLV�LV�%�>WKH�DUHD�RI�WKH�EDVH@���\RX¶UH�WU\LQJ�WR�ILQG�WKH�
FLUFOH�´�%\�ZDONLQJ�WKURXJK�WKH�SUREOHP�DQG�SURYLGHG�PHWKRG�VHYHUDO�WLPHV��WKLV�VWXGHQW�ZDV�
DEOH�WR�XQGHUVWDQG�WKH�UHDVRQLQJ�RI�WKH�FKDUDFWHU�LQ�WKH�:(3�RQ�WKHLU�RZQ��

5HFDOO�SUHYLRXV�OHDUQLQJ��$�WKLUG�VWUDWHJ\�ZH�REVHUYHG�VWXGHQWV�XVLQJ�ZDV�WR�GLJ�LQWR�WKHLU�
PHPRULHV�WR�UHFDOO�FRQFHSWV�DQG�LQIRUPDWLRQ�WKH\�KDG�SUHYLRXVO\�OHDUQHG��6RPHWLPHV�WKH\�ZHUH�
VXFFHVVIXO�LQ�UHPHPEHULQJ��2QH�VWXGHQW�NQHZ�WKDW�WKH\�KDG�OHDUQHG�KRZ�WR�FDOFXODWH�WKH�YROXPH�
RI�D�F\OLQGHU�SUHYLRXVO\�DQG�WKRXJKW�WKHLU�WHDFKHU�ZRXOG�EH�³VR�DQJU\�ZLWK�>WKHP@�LI�>WKH\@�IRUJHW�
WKHVH�WKLQJV�´�&RQVHTXHQWO\��WKH�VWXGHQW�WULHG�WR�WKLQN�EDFN�WR�WKHLU�SUHYLRXV�ZRUN�DQG�ILQDOO\�
UHFDOOHG�WKH�FRUUHFW�VWUDWHJ\��$QRWKHU�VWXGHQW�LQLWLDOO\�PLVUHDG�D�SUREOHP�DERXW�FDOFXODWLQJ�WKH�
YROXPH�RI�FRPSRVLWH�ILJXUHV�DQG�VWUXJJOHG�WR�UHPHPEHU�D�VSHFLILF�IRUPXOD�EHIRUH�UHPHPEHULQJ�
WKDW�WKH�ILJXUH�FRXOG�EH�VHSDUDWHG�LQWR�PRUH�FRPPRQ�ILJXUHV��WKH�IRUPXODV�IRU�ZKLFK�WKH�VWXGHQW�
ZDV�DEOH�WR�UHFDOO��

2WKHU�VWXGHQWV�DWWHPSWHG�WR�UHPHPEHU�ZKDW�WKH\�KDG�OHDUQHG�EXW�ZHUH�QRW�DV�VXFFHVVIXO��2QH�
VXFK�VWXGHQW�VWDWHG�WKDW�WKH\�³NLQG�RI�IRUJRW�KRZ�WR�GR�WKH�DUHD�RI�D�F\OLQGHU´�DQG�FLWHG�WKLV�DV�
WKH�UHDVRQ�WKH\�ZHUH�FRQIXVHG�ZKHQ�WU\LQJ�WR�UHDVRQ�WKURXJK�WKH�FKDUDFWHUV¶�PHWKRGV��(YHQ�
WKRXJK�WKLV�VWXGHQW�FRXOG�QRW�UHFDOO�WKH�NQRZOHGJH�QHFHVVDU\�WR�VROYH�WKH�SUREOHP��ZH�LGHQWLILHG�
WKLV�DV�SHUVHYHUDQFH�EHFDXVH�WKH\�DWWHPSWHG�DQG�GLG�QRW�JLYH�XS�RQ�WKH�SUREOHP�XQWLO�WKH\�KDG�
DWWHPSWHG�VHYHUDO�WLPHV���
7U\LQJ�DQ�$OWHUQDWH�6WUDWHJ\�

:KHQ�VWXGHQWV�ZRXOG�JHW�VWXFN�LQ�WKH�PLGGOH�RI�D�SUREOHP��ZH�QRWLFHG�WKDW�VRPH�RI�WKHP������
WULHG�D�GLIIHUHQW�PDWKHPDWLFDO�DSSURDFK��RU�����WRRN�DQ�HGXFDWHG�JXHVV��

7ULHG�D�QHZ�PDWKHPDWLFDO�DSSURDFK��6WXGHQWV�VRPHWLPHV�GHFLGHG�WR�WDNH�D�GLIIHUHQW�
PDWKHPDWLFDO�DSSURDFK�WKDQ�WKH�RQH�WKH\�RULJLQDOO\�WKRXJKW�RI�RU�WULHG��2QH�VWXGHQW�ZDV�
FRQIXVHG�E\�D�SUREOHP�WKDW�DVNHG�WKHP�WR�ILQG�WKH�YROXPH�RI�D�F\OLQGHU�LI�WKH�UDGLXV�ZHUH�VFDOHG�
E\�D�IDFWRU�RI�WKUHH��7KH�ILUVW�WKLQJ�WKH\�DWWHPSWHG�ZDV�WR�ILQG�WKH�KHLJKW�RI�WKH�F\OLQGHU�VR�WKH\�
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FRXOG�XVH�WKH�YROXPH�IRUPXOD��:KHQ�WKH\�UHDOL]HG�WKH�SUREOHP�GLG�QRW�JLYH�WKHP�WKH�KHLJKW��WKH\�
DWWHPSWHG�WR�SOXJ�LQ�ZKDW�WKH\�ZHUH�JLYHQ�DQG�VROYH�IRU�WKH�KHLJKW��7KLV�VWUDWHJ\�ZDV�PRUH�
FRPSOH[�WKDQ�WKH\�ZHUH�H[SHFWLQJ��DQG�HYHQ�WKRXJK�WKH\�GLG�QRW�ILQG�WKH�FRUUHFW�DQVZHU��WKH\�
SHUVHYHUHG�WKURXJK�WKHLU�VHOHFWHG�VWUDWHJ\�DQG�IRXQG�D�VROXWLRQ��DOEHLW�RQH�WKDW�ZDV�LQFRUUHFW��

7RRN�DQ�HGXFDWHG�JXHVV��$IWHU�H[KDXVWLQJ�RWKHU�HIIRUWV��VRPH�VWXGHQWV�VHWWOHG�RQ�RIIHULQJ�D�
EHVW�JXHVV��$IWHU�WDONLQJ�WKURXJK�WKH�SUREOHP�RI�VFDOLQJ�WKH�UDGLXV�RI�D�F\OLQGHU��RQH�VWXGHQW�
RIIHUHG�DQ�LQFRUUHFW�VROXWLRQ�EXW�ZDV�DEOH�WR�MXVWLI\�WKHLU�JXHVV�DQG�WKH�VWHSV�WKH\�WRRN�WR�DUULYH�DW�
WKHLU�JXHVV��$QRWKHU�VWXGHQW��ZKHQ�WU\LQJ�WR�XVH�RQH�RI�WKH�FKDUDFWHUV¶�PHWKRGV�WR�ILQG�WKH�
YROXPH�RI�D�F\OLQGHU��DGPLWWHG�WKDW�WKH\�GLG�QRW�IXOO\�XQGHUVWDQG�WKH�ILFWLWLRXV�FKDUDFWHU¶V�
PHWKRG��DQG�ZKLOH�WKH\�GLG�QRW�FRPH�WR�WKH�FRUUHFW�VROXWLRQ��WKH\�GLG�RIIHU�DQ�H[SODQDWLRQ�RI�
WKHLU�WKLQNLQJ�DQG�D�JXHVV�DV�WR�ZKDW�WKH\�WKRXJKW�LW�PLJKW�EH���

6HYHUDO�WLPHV��VWXGHQWV�LQLWLDOO\�GLG�QRW�KDYH�DQ\�LGHD�ZKDW�WR�GR�ZLWK�D�SUREOHP��EXW�ZKHQ�
WKH�UHVHDUFKHU�DVNHG�ZKDW�WKH\�ZHUH�WKLQNLQJ��WKH\�ZHUH�DEOH�WR�RIIHU�D�JXHVV��:KHQ�WKLQNLQJ�
DERXW�ZK\�VFDOLQJ�WKH�UDGLXV�E\�VRPH�QXPEHU�Q�FDXVHV�WKH�YROXPH�WR�VFDOH�E\�Q���RQH�VWXGHQW�
WULHG�WR�UHDVRQ�WKURXJK�WKH�SUREOHP��DIWHU�LQLWLDOO\�VWDWLQJ�WKDW�WKH\�GLG�QRW�NQRZ�KRZ�WR�DQVZHU�
LW��³8P��,�PHDQ��\RX�GLGQ¶W�FKDQJH�WKH�KHLJKW��,�JXHVV��VR�WKDW¶V�ZK\�WKH�YROXPH�PXOWLSOLHG��,�
GRQ¶W�NQRZ�´�(YHQ�WKRXJK�WKLV�VWXGHQW�ZDV�QRW�DEOH�WR�FRPSOHWHO\�DUWLFXODWH�WKHLU�WKLQNLQJ��WKH\�
SHUVHYHUHG�DQG�GHPRQVWUDWHG�D�SUHOLPLQDU\�XQGHUVWDQGLQJ�RI�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�UDGLXV�
DQG�WKH�YROXPH��

'LVFXVVLRQ�DQG�)XWXUH�5HVHDUFK�
7KH�PDWK�HGXFDWLRQ�FRPPXQLW\�SODFHV�JUHDW�LPSRUWDQFH�RQ�SUREOHP�VROYLQJ�DQG�

SHUVHYHUDQFH��DV�ZLWQHVVHG�E\�WKH�VWDQGDUGV�ZH�VHW�IRU�RXU�VWXGHQWV��H�J���&&66�6WDQGDUGV�IRU�
0DWKHPDWLFDO�3UDFWLFH��1*$����������7KHVH�VNLOOV�DUH�HVVHQWLDO�LQ�WKH���VW�FHQWXU\��%RQLOOD�5LXV��
�������DQG�VWXGHQWV�WKHPVHOYHV�UHFRJQL]H�WKH�LPSRUWDQFH�RI�SHUVHYHULQJ�ZKHQ�IDFHG�ZLWK�
FKDOOHQJLQJ�SUREOHPV��&RVWHOOR���������,Q�WKLV�VWXG\��ZH�ZLWQHVVHG�VWXGHQWV�XVLQJ�D�YDULHW\�RI�
SUREOHP�VROYLQJ�VWUDWHJLHV�DQG�SHUVHYHULQJ�WR�RYHUFRPH�TXHVWLRQV�WKDW�FDXVHG�WKHP�FRQIXVLRQ��
7KH\�DVNHG�FODULI\LQJ�TXHVWLRQV��WDONHG�WKURXJK�WKH�SUREOHP��GXJ�LQWR�WKHLU�PHPRULHV��WULHG�
PXOWLSOH�VWUDWHJLHV��DQG�HYHQ�WRRN�HGXFDWHG�JXHVVHV�ZKHQ�QHFHVVDU\���

7KH�WKLQN�DORXG�LQWHUYLHZV�DOORZHG�XV�WR�XQFRYHU�ZD\V�LQ�ZKLFK�VWXGHQWV�SHUVHYHUHG�ZKHQ�
ZRUNLQJ�ZLWK�PLGGOH�JUDGHV�YROXPH�FRQFHSWV��)XWXUH�UHVHDUFK�PLJKW�DQDO\]H�ZKDW�W\SH�RI�
PDWHULDOV�EHVW�HQFRXUDJH�VWXGHQWV�WR�SHUVHYHUH��,W�DOVR�PLJKW�EH�SHUWLQHQW�WR�FRPSDUH�WKH�VWXGHQWV�
ZKR�SHUVHYHUHG�ZLWK�WKRVH�ZKR�GLG�QRW�DQG�WU\�WR�XQGHUVWDQG�WKH�GLIIHUHQFHV�EHWZHHQ�WKHVH�
VWXGHQWV���

$FNQRZOHGJPHQWV�
7KLV�PDWHULDO�LV�EDVHG�XSRQ�ZRUN�VXSSRUWHG�E\�WKH�1DWLRQDO�6FLHQFH�)RXQGDWLRQ�XQGHU�*UDQW�

1R�����������$Q\�RSLQLRQV��ILQGLQJV��DQG�FRQFOXVLRQV�RU�UHFRPPHQGDWLRQV�H[SUHVVHG�LQ�WKLV�
PDWHULDO�DUH�WKRVH�RI�WKH�DXWKRU�V��DQG�GR�QRW�QHFHVVDULO\�UHIOHFW�WKH�YLHZV�RI�WKH�1DWLRQDO�
6FLHQFH�)RXQGDWLRQ��

5HIHUHQFHV�
%RQLOOD�5LXV��(����������(GXFDWLRQ�WUXO\�PDWWHUV��.H\�OHVVRQV�IURP�0H[LFR¶V�HGXFDWLRQDO�UHIRUP�IRU�HGXFDWLQJ�WKH�

ZKROH�FKLOG��,Q�)��5HLPHUV��(G����$XGDFLRXV�(GXFDWLRQ�3XUSRVHV��+RZ�*RYHUQPHQWV�7UDQVIRUP�WKH�*RDOV�RI�
(GXFDWLRQ�6\VWHPV��SS������������6SULQJHU��

&ROJDQ��/����������(OHPHQWDU\�PDWK�PDWWHUV��,I�PDWK�ZHUH�DQ�DQLPDO��2QWDULR�0DWKHPDWLFV�*D]HWWH���������
&RVWHOOR��'����������/LQNLQJ�OLWHUDF\�DQG�PDWK��*RLQJ�EH\RQG�VXUIDFH�OHYHO�ZKHQ�SUREOHP�VROYLQJ��2QWDULR�

0DWKHPDWLFV�*D]HWWH����������
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.DSXU��0����������3URGXFWLYH�IDLOXUH�LQ�PDWKHPDWLFDO�SUREOHP�VROYLQJ��,QVWUXFWLRQDO�6FLHQFH������������±�����
/RLEO��.���7LOOHPD��0���5XPPHO��1���	�YDQ�*RJ��7����������7KH�HIIHFW�RI�FRQWUDVWLQJ�FDVHV�GXULQJ�SUREOHP�VROYLQJ�

SULRU�WR�DQG�DIWHU�LQVWUXFWLRQ��,QVWUXFWLRQDO�6FLHQFH���������������
0LGGOHWRQ��-�$���7DOOPDQ��0�$���+DWILHOG��1���	�'DYLV��2����������7DNLQJ�WKH�VHYHUH�RXW�RI�SHUVHYHUDQFH��6WUDWHJLHV�

IRU�EXLOGLQJ�PDWKHPDWLFDO�GHWHUPLQDWLRQ��,Q�1��$OSHUW�	�&��.XURVH��(GV����0DWKHPDWLFDO�,QVWUXFWLRQ�IRU�
3HUVHYHUDQFH��6SHQFHU�)RXQGDWLRQ��

1DWLRQDO�*RYHUQRUV�$VVRFLDWLRQ�&HQWHU�IRU�%HVW�3UDFWLFHV��	�&RXQFLO�RI�&KLHI�6WDWH�6FKRRO�2IILFHUV��1*$�����������
&RPPRQ�&RUH�6WDWH�6WDQGDUGV�IRU�PDWKHPDWLFV��:DVKLQJWRQ��'&��$XWKRUV��

2QWDULR����������7KH�2QWDULR�FXUULFXOXP��JUDGHV������7RURQWR��2QWDULR��0LQLVWU\�RI�(GXFDWLRQ��
3LDJHW��-����������7KH�FKLOG¶V�FRQFHSWLRQ�RI�WKH�ZRUOG��-��7RPOLQVRQ�DQG�$��7RPOLQVRQ��7UDQV����/LWWOHILHOG��$GDPV�	�

&R����������
5LWWOH�-RKQVRQ��%���	�6WDU��-��5����������&RPSDUHG�WR�ZKDW"�7KH�HIIHFWV�RI�GLIIHUHQW�FRPSDULVRQV�RQ�FRQFHSWXDO�

NQRZOHGJH�DQG�SURFHGXUDO�IOH[LELOLW\�IRU�HTXDWLRQ�VROYLQJ��-RXUQDO�RI�(GXFDWLRQDO�3V\FKRORJ\����������������
GRL����������D���������
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