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7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�H[DPLQH�WKH�HIIHFWV�RI�GXHW�UHDGLQJ��D�UHDGLQJ�

IOXHQF\�LQWHUYHQWLRQ��IRU�LQFUHDVLQJ�WKH�UHDGLQJ�IOXHQF\�RI�WKUHH�HOHPHQWDU\�VFKRRO�

VWXGHQWV�ZLWK�GLVDELOLWLHV�LQ�D�SXEOLF�HOHPHQWDU\�VFKRRO���$�SUH�H[SHULPHQWDO�$�%�

GHVLJQ�UHSOLFDWHG�DFURVV�WKUHH�VWXGHQWV�ZDV�XVHG�WR�HYDOXDWH�WKH�HIIHFWLYHQHVV�RI�

WKH�LQWHUYHQWLRQ���(DFK�VWXGHQW�ZRUNHG�RQH�RQ�RQH�ZLWK�WKH�UHVHDUFKHU���

'HSHQGHQW�PHDVXUHV�LQFOXGHG�ZRUGV�UHDG�FRUUHFWO\�SHU�PLQXWH�RQ�QRYHO�JUDGH�

OHYHO�SDVVDJHV�IURP�$,06ZHE�DQG�ZRUGV�UHDG�SHU�FRUUHFWO\�SHU�PLQXWH�RQ�

SUDFWLFHG�JUDGH�OHYHO�SDVVDJHV�IURP�$,06ZHE���,Q�DGGLWLRQ��DIWHU�LQWHUYHQWLRQ��

VWXGHQWV�ZHUH�JLYHQ�JUDGH�OHYHO�SDVVDJHV�LQ�VFLHQFH�WR�DVVHVV�IRU�JHQHUDOL]DWLRQ�

DQG�GDWD�ZHUH�FROOHFWHG�RQ�ZRUGV�UHDG�FRUUHFWO\�SHU�PLQXWH���$W�WKH�FRQFOXVLRQ�RI�

LQWHUYHQWLRQ��SDUWLFLSDQWV��VWXGHQWV�DQG�WKHLU�FODVVURRP�WHDFKHU��FRPSOHWHG�D�

TXHVWLRQQDLUH�LQGLFDWLQJ�WKHLU�OHYHOV�RI�VDWLVIDFWLRQ�ZLWK�WKH�SURFHGXUHV�DQG�

RXWFRPHV�RI�WKH�LQWHUYHQWLRQ���5HVXOWV�RI�WKH�VWXG\�LQGLFDWHG�QR�IXQFWLRQDO�UHODWLRQ�

EHWZHHQ�GXHW�UHDGLQJ�RQ�UHDGLQJ�IOXHQF\�ZKHQ�UHDGLQJ�QRYHO�UHDGLQJ�SDVVDJHV�

EXW�GR�LQGLFDWH�D�IXQFWLRQDO�UHODWLRQ�EHWZHHQ�GXHW�UHDGLQJ�DQG�UHDGLQJ�IOXHQF\�RQ�

UHSHDWHG�UHDGLQJV����
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,�ZRXOG�OLNH�WR�DFNQRZOHGJH�DQG�WKDQN�'U��0RLUD�.RQUDG��P\�DGYLVRU��WKH�

WHDFKHUV�DW�'HHU�5XQ�(OHPHQWDU\�6FKRRO�LQ�'XEOLQ��2+��DQG�WKH�IDFXOW\�LQ�WKH�

6SHFLDO�(GXFDWLRQ�SURJUDP�DW�7KH�2KLR�6WDWH�8QLYHUVLW\�DOO�RI�ZKRP�KHOSHG�PH�

GHVLJQ�DQG�H[HFXWH�WKLV�VWXG\��
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����«««««««��(OPKXUVW�&ROOHJH�(OPKXUVW��,/�%$�LQ�(OHPHQWDU\�(GXFDWLRQ�

����«««««««��,OOLQRLV�7HDFKHU�&HUWLILFDWLRQ��*UDGHV�.����

���������«««««.LQGHUJDUWHQ��WKLUG�IRXUWK�JUDGH�FODVVURRP�WHDFKHU��6DLQW��

���/XNH�$FDGHP\�&KLFDJR��,/��

�����WR�SUHVHQW«««0DVWHUV�VWXGHQW��7KH�2KLR�6WDWH�8QLYHUVLW\��� �

�����WR�SUHVHQW««���6XEVWLWXWH�7HDFKHU��(GXFDWLRQDO�6HUYLFH�&HQWHU�RI�&HQWUDO��

��2KLR�� � � �

����������««««��6HFRQG��WKLUG�JUDGH�FODVVURRP�WHDFKHU��2DNVWRQH��

��$FDGHP\�:HVWHUYLOOH��2+�� � �

����«««««««�2KLR�7HDFKHU�&HUWLILFDWLRQ��(DUO\�&KLOGKRRG�3����(DUO\��

��&KLOGKRRG�*HQHUDOLVW������
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$EVWUDFW«««««««««««««««««««««««««««««««���LL�

$FNQRZOHGJHPHQWV««««««««««««««««««««««««««��LLL�

9LWD«««««««««««««««««««««««««««««««««�LY�

/LVW�RI�7DEOHV«««««««««««««««««««««««««««��������YL�

/LVW�RI�)LJXUHV«««««««««««««««««««««««««««������YLL�

&KDSWHU����/LWHUDWXUH�5HYLHZ««««««««««««««««««««�����������

&KDSWHU����0HWKRGRORJ\«««««««««««««««««««««««�������

&KDSWHU����5HVXOWV««««««««««««««««««««««««««�����

&KDSWHU����'LVFXVVLRQ«««««««««««««««««««««««««���

%LEOLRJUDSK\«««««««««««««««««««««««««««««����

$SSHQGL[�$��$,06ZHE�3DVVDJH««««««««««««««««««««�����

$SSHQGL[�%��'DWD�6KHHW�«««««««««««««««««««««««������

$SSHQGL[�&��+RW�&ROG�6HOI��*UDSKLQJ�6KHHW�«««««««««««««««����

$SSHQGL[�'��*HQHUDOL]DWLRQ�3DVVDJH««««««««««««««««««����

$SSHQGL[�(��7UHDWPHQW�)LGHOLW\�&KHFNOLVW««««««««««««««««������

$SSHQGL[�)��6WXGHQW�6RFLDO�9DOLGLW\�4XHVWLRQQDLUH««««««««««««�����

$SSHQGL[�*��7HDFKHU�6RFLDO�9DOLGLW\�4XHVWLRQQDLUH««««««««««««����
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7DEOH������7UHDWPHQW�)LGHOLW\�GDWD�«««««««««««««««««««�����

7DEOH�����3DUWLFLSDQW�'DWD�$FURVV�$OO�3KDVHV«««««««««���«««««���
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)LJXUH������*UDSK�RI�&ROH¶V�GDWD�DFURVV�DOO�H[SHULPHQWDO�FRQGLWLRQV«««««����

)LJXUH������*UDSK�RI�-DFN¶V�GDWD�DFURVV�DOO�H[SHULPHQWDO�FRQGLWLRQV«««««����

)LJXUH������*UDSK�RI�$QG\¶V�GDWD�DFURVV�DOO�H[SHULPHQWDO�FRQGLWLRQV«««««���
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&KDSWHU����/LWHUDWXUH�5HYLHZ�

$W�OHDVW�RQH�LQ�ILYH�VWXGHQWV�KDV�VLJQLILFDQW�GLIILFXOWLHV�ZLWK�UHDGLQJ�

DFTXLVLWLRQ��7KHUULHQ����������7KH�$PHULFDQ�)HGHUDWLRQ�RI�7HDFKHUV��������

UHSRUWV�WKDW�WKHUH�LV�QR�RWKHU�VNLOO�PRUH�LPSHUDWLYH�WKDQ�UHDGLQJ�DQG�GHVLJQDWHG�

UHDGLQJ�DV�WKH�GRRUZD\�WR�DOO�RWKHU�VXFFHVV���7KH������1DWLRQDO�$VVHVVPHQW�RI�

(GXFDWLRQDO�3URJUHVV��1$(3��UHYHDOHG�WKDW�����RI�IRXUWK�JUDGHUV�DQG�����RI�

HLJKWK�JUDGHUV�FRXOG�QRW�UHDG�DW�WKH�%DVLF�OHYHO��DQG�WKHUHIRUH�ZHUH�QRW�DEOH�WR�

HVWDEOLVK�HYHQ�PLQLPDO�PDVWHU\�RI�EDVLF�NQRZOHGJH�VNLOOV���2Q�WKH������1$(3��

����RI�WZHOIWK�JUDGHUV�DUH�XQDEOH�WR�UHDG�DW�WKH�%DVLF�OHYHO���6WXGHQWV�UHDGLQJ�

EHORZ�D�%DVLF�OHYHO�DUH�XQDEOH�WR�JDLQ�WKH�RYHUDOO�PHDQLQJ�RU�PDNH�FRQQHFWLRQV�

ZLWK�WKH�WH[W�DQG�WKHLU�RZQ�SHUVRQDO�OLYHV�RU�WDNH�SODLQ�LQIHUHQFHV�IURP�WKH�WH[W�����

5HDGLQJ�GLIILFXOWLHV�DUH�PRUH�SUHYDOHQW�IRU�VWXGHQWV�ZLWK�GLVDELOLWLHV��7KHVH�

VWXGHQWV�ZLOO�OLNHO\�VWUXJJOH�ZLWK�UHDGLQJ�IRU�WKHLU�HQWLUH�VFKRRO�FDUHHUV�DQG�LQWR�

DGXOWKRRG��/\RQ�	�0RDWV���������,I�VWXGHQWV�GR�QRW�UHDG�VXFFHVVIXOO\�LQ�ILUVW�

JUDGH��WKH\�DUH�OLNHO\�WR�FRQWLQXH�VWUXJJOLQJ�ZLWK�UHDGLQJ��%UXFN��������-XHO��

������6WDQRYLFK����������,Q�WKH�DUHD�RI�UHDGLQJ�IOXHQF\��FRPPRQO\�GHILQHG�DV�D�

VWXGHQW¶V�DELOLW\�WR�UHDG�ZLWK�VSHHG��DFFXUDF\��DQG�SURSHU�H[SUHVVLRQ���RQH�

QDWLRQDOO\�UHSUHVHQWDWLYH�VWXG\�RI�������IRXUWK�JUDGH�VWXGHQWV�VXJJHVWV�WKDW�����

RI�86�VWXGHQWV�DUH�µµQRQIOXHQW¶¶�UHDGHUV��'DDQH�HW�DO�����������

$�IOXHQW�UHDGHU�LV�DEOH�WR�UHDG�DFFXUDWHO\��DW�D�QRUPDO�UDWH��DQG�ZLWK�

DSSURSULDWH�H[SUHVVLRQ���7KRXJK�GHILQLWLRQV�RI�IOXHQF\�FDQ�YDU\��6DPXHOV��������



�

� ʹ�

GHILQHG�UHDGLQJ�IOXHQF\�DV�WKH�DELOLW\�WR�UHDG�ZLWK�VSHHG�DQG�DFFXUDF\���%HLQJ�D�

IOXHQW�UHDGHU�LV�YHU\�LPSRUWDQW�IRU�UHDGHUV�EHFDXVH�LW�DOORZV�IRU�VXFFHVVIXO�

FRPSUHKHQVLRQ���/D%HUJH�DQG�6DPXHOV��������WKHRUL]HG�WKDW�UHDGLQJ�IOXHQF\�

SUREOHPV�EHJLQ�ZKHQ�UHDGHUV�KDYH�SRRU�GHFRGLQJ�VNLOOV��RU�ZKHQ�GHFRGLQJ�LV�WRR�

VORZ��D�³ERWWOHQHFN´�LV�IRUPHG�WKDW�LQWHUIHUHV�ZLWK�WKH�IORZ�RI�WKRXJKW�DQG�GRHV�QRW�

DOORZ�FRPSUHKHQVLRQ��VWUXJJOLQJ�UHDGHUV�RIWHQ�XVH�D�ODUJH�DPRXQW�RI�WKHLU�

FRJQLWLYH�UHVRXUFHV�RQ�GHFRGLQJ�DQG�WKHQ�GR�QRW�KDYH�HQRXJK�UHVRXUFHV�IRU�

FRPSUHKHQVLRQ���

7KH�1DWLRQDO�5HDGLQJ�3DQHO��1DWLRQDO�,QVWLWXWH�RI�&KLOG�+HDOWK�DQG�+XPDQ�

'HYHORSPHQW�>1,&+'@��������LGHQWLILHG�IOXHQF\�DV�RQH�RI�ILYH�FULWLFDO�FRPSRQHQWV�

RI�UHDGLQJ���7KH�1DWLRQDO�5HDGLQJ�3DQHO�GHILQHV�UHDGLQJ�IOXHQF\�DV�³WKH�DELOLW\�WR�

UHDG�WH[W�TXLFNO\��DFFXUDWHO\��DQG�ZLWK�SURSHU�H[SUHVVLRQ´��1,&+'���������

7KHUULHQ��������QRWHG�RQH�RI�WKH�ILUVW�HPSLULFDOO\�HYDOXDWHG�VWUDWHJLHV�WR�

IRFXV�RQ�IOXHQF\�ZDV�WKH�QHXURORJLFDO�LPSUHVV�PHWKRG��1,0����7KH�JRDO�RI�WKLV�

VWUDWHJ\�LV�WR�LQFUHDVH�IOXHQF\�E\�KDYLQJ�VWXGHQWV�DQG�WHDFKHUV�UHDG�DORXG�

VLPXOWDQHRXVO\��$OWKRXJK�SUHOLPLQDU\�ILQGLQJV�IRU�WKH�PHWKRG�ZHUH�HQFRXUDJLQJ��

VXEVHTXHQW�VWXGLHV�GLG�QRW�SURGXFH�VLJQLILFDQW�UHVXOWV��VR�WKLV�DSSURDFK�IHOO�RXW�RI�

IDYRU�IRU�D�SHULRG�RI�WLPH��+RZHYHU��DFFRUGLQJ�WR�)ORRG��/DSS��DQG�)LVKHU���������

1,0�LV�RQH�RI�WKH�HDVLHVW�DQG�PRVW�FRVW�HIIHFWLYH�VWUDWHJLHV�IRU�LPSURYLQJ�

FKLOGUHQ¶V�IOXHQF\��+HFNHOPDQ���������DV�FLWHG�LQ�)ORRG�HW�DO����������GHVFULEHG�

1,0�DV�D�PXOWLVHQVRU\�DSSURDFK�WR�UHDGLQJ�LQVWUXFWLRQ�WKDW�SODFHV�³DQ�LPSUHVV��
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DQ�HWFKLQJ�LQ�RI�ZRUG�PHPRULHV�RQ�WKH�QDWXUDO�SURFHVVHV´��S���������7KH�PHWKRG�

KDV�EHHQ�GHVFULEHG�E\�+HFNHOPDQ��DV�ZHOO�DV�VHYHUDO�RWKHU�FROOHDJXHV��DV�D�

VW\OH�RI�XQLVRQ�UHDGLQJ�EHWZHHQ�WKH�WHDFKHU�DQG�VWXGHQW���7KH�PHWKRG�FDOOV�IRU�

WKH�WHDFKHU�DQG�VWXGHQW�WR�VLW�QH[W�WR�HDFK�RWKHU�DQG�DV�WKH�WHDFKHU�VOLGHV�KLV�RU�

KHU�ILQJHU�DORQJ�WKH�ZRUGV�KH�RU�VKH�VSHDNV�GLUHFWO\�LQWR�WKH�VWXGHQW¶V�HDU�DQG�

WKH\�UHDG�WRJHWKHU�LQ�D�IOXHQW�PDQQHU�SDXVLQJ�RQO\�ZKHUH�SXQFWXDWLRQ�LQGLFDWHV�

�$UQROG�����������

)ORRG�HW�DO���������FRQGXFWHG�WZR�VWXGLHV�WR�EULQJ�LQWHUHVW�WR�1,0��ZKLFK�

WKH\�FRQWHQGHG�KDV�EHHQ�RYHUORRNHG�LQ�PDLQVWUHDP�DQG�VSHFLDO�HGXFDWLRQ�

HQYLURQPHQWV�RYHU�WKH�SDVW�GHFDGHV���7KH�ILUVW�VWXG\�LQFOXGHG����VWXGHQW�

SDUWLFLSDQWV�LQ�JUDGHV�WKUHH�WKURXJK�VL[�ZKR�ZHUH�DOO�UHDGLQJ�EHORZ�JUDGH�OHYHO���

2UDO�UHDGLQJ�IOXHQF\�ZDV�PHDVXUHG�ZLWK�RQH�PLQXWH�SUREHV�LQ�ZKLFK�VWXGHQWV�

UHDG�D�SDVVDJH�IURP�D�FKLOGUHQ¶V�ERRN�DORXG�WR�WKH�WXWRU���7KH�WXWRU�FRXQWHG�WKH�

QXPEHU�RI�ZRUGV�WKH�VWXGHQW�UHDG�LQ�WKH�RQH�PLQXWH�WLPLQJ�DQG�VXEWUDFWHG�WKH�

HUURUV�WR�FDOFXODWH�WKH�IOXHQF\�UDWH���7KH�WXWRUV�DOVR�DVVHVVHG�WKH�VWXGHQW¶V�

IOXHQF\�ZKLOH�UHDGLQJ�VLOHQWO\���7KH�WXWRUV�XVHG�WLPHG�SDVVDJHV�WKDW�WKH�VWXGHQWV�

UHDG�VLOHQWO\�IRU�RQH�PLQXWH���7KH�WRWDO�QXPEHU�RI�ZRUGV�ZDV�UHFRUGHG���7R�

PHDVXUH�FRPSUHKHQVLRQ��VWXGHQWV�UHDG�D�SDVVDJH�DQG�WKHQ�UHVSRQGHG�RUDOO\�WR�

VL[�FRPSUHKHQVLRQ�TXHVWLRQV�WKDW�IROORZHG�WKH�SDVVDJH���

)LQGLQJV�LQGLFDWHG�WKDW�VWXGHQWV�LPSURYHG�DIWHU�WKH�ILYH�ZHHN�1,0�WUDLQLQJ���

,Q�RUDO�UHDGLQJ�IOXHQF\��WKH�VWXGHQWV¶�VFRUHV�VLJQLILFDQWO\�LQFUHDVHG�IURP�DQ�
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DYHUDJH�RI����ZRUGV�FRUUHFW�SHU�PLQXWH�WR�����ZRUGV�FRUUHFW�SHU�PLQXWH���,Q�

VLOHQW�UHDGLQJ�IOXHQF\�VWXGHQWV¶�VFRUHV�LQFUHDVHG�IURP�DQ�DYHUDJH�RI�����ZRUGV�

SHU�PLQXWH�WR�����ZRUGV�SHU�PLQXWH���2Q�WKH�FRPSUHKHQVLRQ�DVVHVVPHQW��

VWXGHQWV¶�VFRUHV�LQFUHDVHG�IURP�DQ�DYHUDJH�RI�����TXHVWLRQV�FRUUHFW�WR�����

TXHVWLRQV�FRUUHFW���)ORRG�HW�DO���������UHSRUWHG�WKDW�VWDWLVWLFDOO\�VLJQLILFDQW�JDLQV�

DUH�XQOLNHO\�LQ�WKDW�VKRUW�WLPH�SHULRG�DQG�WKHUHIRUH�LW�FDQ�EH�FRQFOXGHG�WKDW�WKH�

LQWHUYHQWLRQ�FDXVHG�VXFK�VLJQLILFDQW�JDLQV�DQG�ZDV�HIIHFWLYH����

,Q�WKH�VHFRQG�VWXG\��FRPSDUDEOH�UHVXOWV�ZHUH�IRXQG���7KH�VWXG\�ZDV�

FRQGXFWHG�ZLWK����VWXGHQWV�LQ�JUDGHV�WKUHH�WKURXJK�VL[�ZKR�ZHUH�LGHQWLILHG�DV�

UHDGLQJ�EHORZ�JUDGH�OHYHO�DQG�ZHUH�VHOHFWHG�DW�UDQGRP���$OO�WZHQW\�SDUWLFLSDQWV�

ZHUH�IURP�XQGHUUHSUHVHQWHG�HWKQLF�JURXSV���7XWRUV�ZHUH�WUDLQHG�WKH�VDPH�ZD\�

DV�LQ�6WXG\���DQG�GDWD�ZHUH�FROOHFWHG�WKH�VDPH�ZD\��6WXGHQWV�UHFHLYHG����

PLQXWHV�SHU�GD\�RI�1,0�LQVWUXFWLRQ����

$JDLQ��WKH�VWXGHQWV�VFRUHG�FRQVLGHUDEO\�KLJKHU�DIWHU�1,0�WUDLQLQJ�RQ�DOO�

WKUHH�PHDVXUHV��RUDO�UHDGLQJ�IOXHQF\��VLOHQW�UHDGLQJ�IOXHQF\��DQG�FRPSUHKHQVLRQ���

6WDWLVWLFDOO\�VLJQLILFDQW�JDLQV�ZHUH�IRXQG�RQ�DOO�WKUHH�PHDVXUHV���2UDO�UHDGLQJ�

IOXHQF\�LQFUHDVHG�IURP�DQ�DYHUDJH�RI������ZRUGV�FRUUHFW�SHU�PLQXWH�WR������

ZRUGV�FRUUHFW�SHU�PLQXWH���6LOHQW�UHDGLQJ�IOXHQF\�LQFUHDVHG�IURP�DQ�DYHUDJH�RI�

�����ZRUGV�FRUUHFW�SHU�PLQXWH�WR�����ZRUGV�FRUUHFW�SHU�PLQXWH���&RPSUHKHQVLRQ�

LQFUHDVHG�IURP�DQ�DYHUDJH�RI�����TXHVWLRQV�FRUUHFW�WR�����TXHVWLRQV�FRUUHFW��7KH�

ILQGLQJV�IURP�WKHVH�WZR�VWXGLHV�LQGLFDWH�1,0�LV�D�SURPLVLQJ�LQWHUYHQWLRQ�IRU�
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UHDGLQJ�IOXHQF\�DQG�FRPSUHKHQVLRQ��KRZHYHU��LQFRQFOXVLYH�UHVXOWV�IURP�HDUOLHU�

VWXGLHV�FDOO�IRU�PRUH�UHVHDUFK�LQ�WKLV�DUHD��

2QH�IOXHQF\�VWUDWHJ\�WKDW�GRHV�KDYH�DQ�H[WHQVLYH�UHVHDUFK�EDVH�

VXSSRUWLQJ�LWV�HIIHFWLYHQHVV�LV�UHSHDWHG�UHDGLQJ��³D�VXSSOHPHQWDO�UHDGLQJ�

SURJUDP�WKDW�FRQVLVWV�RI�UH�UHDGLQJ�D�VKRUW�DQG�PHDQLQJIXO�SDVVDJH�XQWLO�D�

VDWLVIDFWRU\�OHYHO�RI�IOXHQF\�LV�UHDFKHG´��6DPXHOV�������S��������7KHUULHQ�DQG�

.XELQD��������SURSRVH�WKDW�RQH�UHDVRQ�IRU�WKH�VWURQJ�HIIHFW�RI�UHSHDWHG�UHDGLQJ�

LV�UHODWHG�WR�DXWRPDWLF�ZRUG�SURFHVVLQJ���5HSHDWHG�UHDGLQJ�LPSURYHV�ZRUG�

UHFRJQLWLRQ�VNLOOV��WKHUHIRUH�LPSURYLQJ�DXWRPDWLF�ZRUG�SURFHVVLQJ����

$OWKRXJK�H[WHQVLYH�UHVHDUFK�LQGLFDWHV�WKDW�UHSHDWHG�UHDGLQJ�LPSURYHV�

UHDGLQJ�IOXHQF\�DQG�KDV�WKH�SRWHQWLDO�WR�LPSURYH�FRPSUHKHQVLRQ��7KHUULHQ��

�������YHU\�OLWWOH�UHVHDUFK�H[SODLQV�ZK\�LW�ZRUNV���7KHUULHQ�DQG�.XELQD��������

VRXJKW�WR�LGHQWLI\�WKH�UHDVRQV�WKDW�UHSHDWHG�UHDGLQJ�ZRUNV�VR�ZHOO�LQ�DGGLWLRQ�WR�

ZKHQ�DQG�ZLWK�ZKRP�UHSHDWHG�UHDGLQJ�VKRXOG�EH�XVHG���'RHV�UHSHDWHG�UHDGLQJ�

RQO\�LPSURYH�ZRUG�UHFRJQLWLRQ�RU�GRHV�LW�LPSURYH�D�YDULHW\�RI�UHDGLQJ�VNLOOV"��,V�

SURYLGLQJ�ZRUG�UHFRJQLWLRQ�SUDFWLFH�ZLWKLQ�D�FRQQHFWHG�WH[W�SDVVDJH�EHWWHU�WKDQ�

RWKHU�LQVWUXFWLRQDO�DSSURDFKHV"�7R�DGGUHVV�WKHVH�TXHVWLRQV��WKH\�GHVLJQHG�D�

VWXG\�LQ�ZKLFK�VWXGHQWV�VHUYHG�DV�WKHLU�RZQ�FRQWUROV�LQ�D�WZR�E\�WZR�GHVLJQ��

FRQWH[WXDO�RU�DFRQWH[WXDO�ZRUGV�DQG�RUGHU�RI�WUDLQLQJ�PDWHULDOV��FRQWH[WXDO�ZRUGV�

IROORZHG�E\�DFRQWH[WXDO�ZRUGV�RU�DFRQWH[WXDO�ZRUG�IROORZHG�E\�FRQWH[WXDO�ZRUGV���

7KH�FRQWH[WXDO�ZRUG�FRQGLWLRQ�PRVW�OLNHO\�ZRXOG�UHTXLUH�KLJKHU�OLQJXLVWLF�
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SURFHVVLQJ�DV�VWXGHQWV�UHDG�FRQQHFWHG�WH[W���7KH�ZRUGV�WKDW�ZHUH�RXW�RI�FRQWH[W�

ZHUH�GHVFULEHG�DV�³DFRQWH[WXDO´�ZRUGV�DQG�ZHUH�JLYHQ�WR�WKH�VWXGHQW�RQ�D�ZRUG�

OLVW���7KH�DFRQWH[WXDO�FRQGLWLRQ�PRVW�OLNHO\�GLG�QRW�UHTXLUH�KLJKHU�OLQJXLVWLF�

SURFHVVLQJ�DV�VWXGHQWV�UHDG�ZRUGV�IURP�WKH�FRQQHFWHG�WH[W�SDUDJUDSK�LQ�D�OLVW�

ZLWK�WKH�ZRUGV�UDQGRPO\�SUHVHQWHG���$IWHU�WUDLQLQJ��D�WUDQVIHU�WDVN�ZDV�

DGPLQLVWHUHG���'XULQJ�WKH�WUDQVIHU�WDVN��QRYHO�SDVVDJHV�WKDW�FRQWDLQHG�D�KLJK�

SHUFHQWDJH�RI�WKH�ZRUGV�XVHG�LQ�WKH�WUHDWPHQW�FRQGLWLRQ�ZDV�XVHG����

'XULQJ�HDFK�LQWHUYHQWLRQ�VHVVLRQ��WKH�QXPEHU�RI�ZRUG�HUURUV�LQ�WKH�ILUVW�

UHDGLQJ�DQG�WKH�QXPEHU�RI�UHDGLQJV�UHTXLUHG�WR�PHHW�FULWHULRQ�ZHUH�UHFRUGHG���

1XPEHU�RI�FRUUHFW�ZRUGV�SHU�PLQXWH��&:30��DQG�QXPEHU�RI�ZRUG�HUURUV�RQ�WKH�

WUDQVIHU�SDVVDJHV�ZHUH�DOVR�UHFRUGHG���3DUWLFLSDQWV�ZHUH�VWXGHQWV�LQ�WKLUG��IRXUWK��

RU�ILIWK�JUDGH�ZKR�ZHUH�UHDGLQJ�EHORZ�JUDGH�OHYHO��DV�PHDVXUHG�E\�WKH�

(NZDOO�6KDQNHU�5HDGLQJ�,QYHQWRU\����������6WXGHQWV�ZHUH�UDQGRPO\�DVVLJQHG�WR�

&RQGLWLRQ���RU�&RQGLWLRQ�����'XULQJ�LQWHUYHQWLRQ��VWXGHQWV�UHDG�WKH�HDV\�SDVVDJH�

TXLFNO\�DQG�DFFXUDWHO\��WKHQ�UHDG�WKH�HDV\�SDVVDJH�DORXG�XQWLO�D�UDWH�RI����

&:30�ZDV�REWDLQHG���1H[W��VWXGHQWV�UHDG�WKH�H[SHULPHQWDO�SDVVDJH��&RQGLWLRQ�

���RU�ZRUGV�RXW�RI�FRQWH[W��&RQGLWLRQ����TXLFNO\�DQG�DFFXUDWHO\��6WXGHQWV�LQ�

&RQGLWLRQ���UHSHDWHGO\�UHDG�WKH�ZRUGV�LQ�FRQWH[W�RXW�ORXG�DQG�VWXGHQWV�LQ�

&RQGLWLRQ���UHSHDWHGO\�UHDG�WKH�ZRUG�OLVW�RXW�ORXG�XQWLO�D�UDWH�RI����&:30�ZDV�

REWDLQHG�DQG�RU�WKH�SDVVDJH�ZRUGV�ZHUH�UHDG�VL[�WLPHV���7KH�WUDQVIHU�SDVVDJH�

ZDV�JLYHQ�ULJKW�DIWHU�WKH�FULWHULRQ�ZDV�UHDFKHG�RQ�WKH�H[SHULPHQWDO�SDVVDJHV���
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6WXGHQWV�ZHUH�WROG�WR�UHDG�WKH�WUDQVIHU�SDVVDJH�DV�TXLFNO\�DQG�DFFXUDWHO\�DV�

SRVVLEOH���$OO�VWXGHQW�SDUWLFLSDQWV�FRPSOHWHG�ERWK�FRQGLWLRQV����

5HVXOWV�LQGLFDWHG�WKDW�ZKHQ�VWXGHQWV�UH�UHDG�ZRUGV�LQ�FRQWH[W��WKH\�UHDG�

WKH�ZRUGV�IDVWHU�DQG�ZLWK�IHZHU�HUURUV���6WXGHQWV¶�UHDGLQJ�VSHHG�LQFUHDVHG�DQG�

QXPEHU�RI�ZRUG�HUURUV�GHFUHDVHG�DV�WKH\�UH�UHDG�WKH�FRQQHFWHG�WH[W�SDVVDJH���

7KLV�DOORZHG�DOO�WKH�VWXGHQWV�WR�REWDLQ�D�UDWH�RI����&:30�DFURVV�WKH�VL[�UHDGLQJV�

WKDW�ZHUH�FRQGXFWHG���,Q�VXPPDU\��WKLV�VWXG\�SURYLGHV�HYLGHQFH�WKDW�UHDGLQJ�

ZRUGV�LQ�FRQWH[W�LV�PRUH�HIILFLHQW�WKDQ�UHDGLQJ�ZRUGV�RXW�RI�FRQWH[W���7KHVH�

UHVXOWV�DOVR�SURYLGH�VXSSRUW�IRU�DXWRPDWLF�ZRUG�SURFHVVLQJ���7KLV�VWXG\�LQGLFDWHV�

WKDW�UHSHDWHG�UHDGLQJ�LPSURYHV�ZRUG�UHFRJQLWLRQ���

7KHUULHQ��������FRQGXFWHG�D�PHWD�DQDO\VLV�RI�UHSHDWHG�UHDGLQJ�VWXGLHV�WR�

GHWHUPLQH�LI�UHSHDWHG�UHDGLQJ�LV�HIIHFWLYH�LQ�LQFUHDVLQJ�UHDGLQJ�IOXHQF\�DQG�

FRPSUHKHQVLRQ��GHWHUPLQH�WKH�FRPSRQHQWV�ZLWKLQ�D�UHSHDWHG�UHDGLQJ�

LQWHUYHQWLRQ�WKDW�DUH�LPSRUWDQW�WR�WKH�VXFFHVV�RI�WKH�SURJUDP��DQG�WR�GHWHUPLQH�LI�

VWXGHQWV�ZLWK�FRJQLWLYH�GLVDELOLWLHV�EHQHILW�IURP�UHSHDWHG�UHDGLQJV��)LQGLQJV�

LQGLFDWH�WKDW�UHSHDWHG�UHDGLQJ�GRHV�LQ�IDFW�LPSURYH�UHDGLQJ�IOXHQF\�DQG�

FRPSUHKHQVLRQ�IRU�VWXGHQWV�ZLWKRXW�GLVDELOLWLHV�DV�ZHOO�DV�IRU�VWXGHQWV�ZLWK�

FRJQLWLYH�GLVDELOLWLHV���$OO�VWXGHQWV�REWDLQHG�D�PRGHUDWH�PHDQ�LQFUHDVH�LQ�IOXHQF\�

DQG�D�VPDOOHU�PHDQ�LQFUHDVH�LQ�FRPSUHKHQVLRQ���:KHQ�VWXGHQWV�UHUHDG�D�

SDVVDJH��WKH\�UHDG�LW�PRUH�IOXHQWO\�DQG�ZLWK�EHWWHU�FRPSUHVVLRQ���7KHUULHQ�DOVR�

QRWHG�WKDW�DOO�UHSHDWHG�UHDGLQJ�LQWHUYHQWLRQV�VKRXOG�EH�OHG�E\�DQ�DGXOW���7KHUULHQ�
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PD\�KDYH�UHFRPPHQGHG�WKDW�WKH�LQWHUYHQWLRQ�EH�OHG�E\�DQ�DGXOW�EHFDXVH�DQ�

DGXOW�LV�PRUH�OLNHO\�WR�KDYH�PRUH�SDWLHQFH�ZLWK�D�VWUXJJOLQJ�UHDGHU���,I�D�SHHU�UXQV�

WKH�UHDGLQJ�LQWHUYHQWLRQ��D�SHHU�FRXOG�EHFRPH�IUXVWUDWHG�ZKHQ�WKH�VWUXJJOLQJ�

UHDGHU�GRHV�QRW�UHPHPEHU�WKH�ZRUG���6LPLODUO\��DQ�DGXOW�OLNHO\�KDV�PRUH�

H[SHULHQFH�ZRUNLQJ�ZLWK�VWUXJJOLQJ�UHDGHUV�DQG�NQRZ�PRUH�VWUDWHJLHV�WR�KHOS�WKH�

UHDGHU�UHDG�PRUH�ZRUGV�ZLWK�DFFXUDF\����

$GGLWLRQDOO\��GXULQJ�UHSHDWHG�UHDGLQJ�LQWHUYHQWLRQV��VWXGHQWV�VKRXOG��D��

UHDG�WKH�SDVVDJH�WKUHH�WR�IRXU�WLPHV���E��UHDFK�D�SHUIRUPDQFH�FULWHULRQ��DQG��F��

UHFHLYH�FRUUHFWLYH�IHHGEDFN���

$�UHDGLQJ�IOXHQF\�LQWHUYHQWLRQ�WKDW�FRPELQHV�HOHPHQWV�RI�ERWK�1,0�DQG�

UHSHDWHG�UHDGLQJ�LV�GXHW�UHDGLQJ���$OWKRXJK�QR�SXEOLVKHG�UHVHDUFK�RQ�GXHW�

UHDGLQJ�FRXOG�EH�ORFDWHG��(QJHOPDQQ���������ZKR�KDV�FRQFHSWXDOL]HG�DQG�

VWXGLHG�PDQ\�UHVHDUFK�EDVHG�UHDGLQJ�LQWHUYHQWLRQ�SURJUDPV��GHYHORSHG�D�JXLGH�

IRU�LPSOHPHQWLQJ�GXHW�UHDGLQJ���+H�QRWHG�WKDW�VORZ�UHDGLQJ�ORZ�SHUIRUPHUV�FDQ�

PDNH�VLJQLILFDQW�SURJUHVV�LQ�UHDGLQJ�IDVWHU�DQG�PRUH�DFFXUDWHO\�ZKHQ�WKH�GXHW�

UHDGLQJ�SURFHGXUH�LV�XVHG����

(QJHOPDQQ�H[SODLQHG�WKDW�GXULQJ�GXHW�UHDGLQJ�WKH�WHDFKHU�DQG�VWXGHQW�VLW�

QH[W�WR�HDFK�RWKHU�DQG�DOWHUQDWH�UHDGLQJ�ZRUGV�IURP�WKH�VDPH�SDVVDJH���7KH�

WHDFKHU�EHJLQV�E\�UHDGLQJ�WKH�ILUVW�ZRUG��DQG�WKHQ�WKH�VWXGHQW�UHDGV�WKH�QH[W�

ZRUGV��DQG�VR�RQ���(QJHOPDQQ�UHSRUWV�WKDW�WKH�OHDUQHU¶V�SHUIRUPDQFH�ZLOO�

LQFUHDVH�TXLFNO\���+H�DOVR�UHFRPPHQGV�WKDW�WKH�SDVVDJH�LV�GXHW�UHDG�WZLFH�DQG�
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WKDW�WKH�WHDFKHU�SRLQWV�XQGHU�WKH�ZRUG�WR�EH�UHDG�WKURXJKRXW�WKH�SDVVDJH��IRU�

EHVW�SUDFWLFH���$FFRUGLQJ�WR�(QJHOPDQQ�WKLV�SURFHGXUH�LV�VXFFHVVIXO�ZLWK�DOO�VORZ�

UHDGHUV�DQG�HVSHFLDOO\�ZLWK�VWXGHQWV�ZKR�SDXVH�EHIRUH�VD\LQJ�WKH�ZRUG��WRXFK�

WKH�OHWWHUV�LQ�WKH�ZRUG�PDQ\�WLPHV�EHIRUH�UHDGLQJ�LW��UHDG�WKH�ZRUG�LQFRUUHFWO\�

WKHQ�UHDG�LW�FRUUHFWO\��RU�ORRN�DW�WKH�WHDFKHU�DIWHU�HYHU\�ZRUG�WR�FRQILUP�WKH\�UHDG�

WKH�ZRUG�FRUUHFWO\����

(QJHOPDQQ��������OLVWV�ILYH�UHDVRQV�IRU�GXHW�UHDGLQJ¶V�HIIHFWLYHQHVV���

)LUVW��GXHW�UHDGLQJ�FKDQJHV�WKH�IDPLOLDU�UHDGLQJ�FRQWH[W��GXHW�UHDGLQJ�LV�PRUH�OLNH�

IDVW�ZRUG�UHDGLQJ�UDWKHU�WKDQ�VHQWHQFH�UHDGLQJ���6HFRQG��WKH�UHDGLQJ�WDVN�LV�

HDVLHU�WKDQ�UHDGLQJ�LVRODWHG�ZRUGV�EHFDXVH�WKHUH�DUH�FRQWH[W�FOXHV�IRU�WKH�

VWXGHQW�WR�UHO\�RQ���7KLUG��WKHUH�LV�D�³6LPRQ�VD\V´�HIIHFW���7KH�VWXGHQW�UHFHLYHV�D�

PRGHO�DQG�KHDUV�WKH�WHDFKHU�VD\�WKH�ZRUGV�TXLFNO\�DQG�DFFXUDWHO\���)RXUWK��GXHW�

UHDGLQJ�SUHYHQWV�WKH�VWXGHQW�IURP�ORRNLQJ�DKHDG�LQ�DQWLFLSDWLRQ�RI�WKH�QH[W�ZRUG�

WR�UHDG���,QVWHDG��WKH�WHDFKHU�ZLOO�EH�UHDGLQJ�WKH�QH[W�ZRUG���)LIWK��WKH�UHDGLQJ�

SURFHGXUH�SUH�FRUUHFWV�ZRUGV�WKDW�DSSHDU�PDQ\�WLPHV�WKURXJKRXW�WKH�VWRU\���7KH�

VWXGHQW�ZLOO�OLNHO\�KHDU�WKH�ZRUG�UHDG�FRUUHFWO\�E\�WKH�WHDFKHU��WKXV�JLYLQJ�WKHP�D�

PRGHO�DQG�PDNLQJ�LW�HDVLHU�IRU�WKH�VWXGHQW�WR�UHDG�ZKHQ�WKH�VWXGHQW�QHHGV�WR�

UHDG�WKH�ZRUG��

7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�H[DPLQH�WKH�HIIHFWV�RI�DQ�LQWHUYHQWLRQ�

SDFNDJH�WKDW�LQFOXGHG�GXHW�UHDGLQJ��DQ�HUURU�FRUUHFWLRQ�SURFHGXUH��DQG�VHOI��
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JUDSKLQJ��RQ�QRYHO�UHDGLQJV�DQG�RQ�SUDFWLFH�UHDGLQJV�RI�HOHPHQWDU\�VWXGHQWV�

ZLWK�GLVDELOLWLHV��7KH�UHVHDUFK�TXHVWLRQV�IRU�WKLV�VWXG\�LQFOXGHG�WKH�IROORZLQJ���

��� :KDW�LV�WKH�HIIHFW�RI�GXHW�UHDGLQJ�RQ�WKH�UHDGLQJ�IOXHQF\�RI�HOHPHQWDU\�

VWXGHQWV�ZLWK�GLVDELOLWLHV�ZKHQ�UHDGLQJ�QRYHO�UHDGLQJ�SDVVDJHV"�

��� :KDW�LV�WKH�HIIHFW�RI�GXHW�UHDGLQJ�RQ�WKH�UHDGLQJ�IOXHQF\�RI�HOHPHQWDU\�

VWXGHQWV�ZLWK�GLVDELOLWLHV�ZKHQ�UHDGLQJ�UHSHDWHG�UHDGLQJV"�

��� :KDW�DUH�WKH�VWXGHQWV¶�DQG�WHDFKHUV¶�SHUFHSWLRQV�RI�GXHW�UHDGLQJ¶V�

JRDOV��SURFHGXUHV��DQG�RXWFRPHV"�

�

� �
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&KDSWHU����0HWKRGRORJ\�

7KLV�FKDSWHU�ZLOO�GLVFXVV�WKH�SDUWLFLSDQWV�DQG�VHWWLQJ�RI�WKH�VWXG\��WKH�

GHILQLWLRQ�DQG�PHDVXUHPHQW�RI�WKH�GHSHQGHQW�YDULDEOH��WKH�PDWHULDOV�XVHG��WKH�

H[SHULPHQWDO�GHVLJQ��DQG�WKH�LQWHUREVHUYHU�DJUHHPHQW�DQG�SURFHGXUDO�LQWHJULW\��

,5%�$SSURYDO�

)LUVW��D�UHVHDUFK�SURWRFRO�ZDV�VXEPLWWHG�WR�7KH�2KLR�6WDWH�8QLYHUVLW\¶V�

,QVWLWXWLRQDO�5HYLHZ�%RDUG�IRU�DSSURYDO���2QFH�DSSURYHG��FRQVHQW��DVVHQW��DQG�

SDUHQW�SHUPLVVLRQ�ZHUH�REWDLQHG�IRU�DOO�SDUWLFLSDQWV���

3DUWLFLSDQWV�

7KUHH�HOHPHQWDU\�VWXGHQWV�ZLWK�PLOG�GLVDELOLWLHV�SDUWLFLSDWHG�LQ�WKLV�

VWXGHQWV���$OO�WKUHH�SDUWLFLSDQWV�KDG�UHDGLQJ�IOXHQF\�JRDOV�RQ�WKHLU�LQGLYLGXDOL]HG�

HGXFDWLRQ�SURJUDPV��,(3V��DQG�UHFHLYHG�VRPH�SXOO�RXW�UHDGLQJ�LQVWUXFWLRQ�LQ�WKH�

UHVRXUFH�URRP����

&ROH��&ROH��DJH����ZDV�D�WKLUG�JUDGH�ZKLWH�PDOH�ZKR�UHFHLYHG�LQWHUYHQWLRQ�

VXSSRUW�IRU�UHDGLQJ��ZULWLQJ��VFKRRO�VXFFHVV�VNLOOV��VSHHFK��DQG�RFFXSDWLRQDO�

WKHUDS\���+H�TXDOLILHG�IRU�VSHFLDO�HGXFDWLRQ�VHUYLFHV�XQGHU�WKH�FDWHJRU\�RI�

$XWLVP���7KH�UHDGLQJ�JRDOV�OLVWHG�RQ�KLV�,(3�LQFOXGHG�LPSURYLQJ�IOXHQF\�DQG�

GHFRGLQJ�VNLOOV�LQ�RUGHU�WR�EH�RQ�OHYHO�ZLWK�KLV��UG�JUDGH�SHHUV���$W�EDVHOLQH��KLV�

ZRUGV�UHDG�SHU�PLQXWH�ZDV����DQG�:&30�DQG�WKH���WK�SHUFHQWLOH�LV����IRU�WKLUG�

JUDGH����
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-DFN��-DFN��DJH����ZDV�D�WKLUG�JUDGH�$VLDQ�PDOH�LQ�WKH�WKLUG�JUDGH���+H�

TXDOLILHG�IRU�VHUYLFHV�XQGHU�WKH�VSHFLILF�OHDUQLQJ�GLVDELOLW\�FDWHJRU\���7KH�UHDGLQJ�

JRDOV�OLVWHG�RQ�KLV�,(3�LQFOXGHG�LPSURYLQJ�KLV�GHFRGLQJ�DQG�IOXHQF\�VNLOOV���$W�

EDVHOLQH��KLV�ZRUGV�UHDG�SHU�PLQXWH�ZDV����DQG�:&30�DQG�WKH���WK�SHUFHQWLOH�LV�

���IRU�WKLUG�JUDGH����

$QG\���$QG\��DJH�����ZDV�D�ILIWK�JUDGH�ZKLWH�PDOH�ZKR�UHFHLYHG�VSHFLDO�

HGXFDWLRQ�VXSSRUW�IRU�VHYHUDO�VRFLDO�HPRWLRQDO�DUHDV��LQFOXGLQJ�LQDWWHQWLRQ��

K\SHUDFWLYLW\�LPSXOVLYLW\��OHDUQLQJ�SUREOHPV��H[HFXWLYH�IXQFWLRQLQJ��

GHILDQFH�DJJUHVVLRQ��DQG�SHHU�UHODWLRQVKLSV���+H�TXDOLILHG�IRU�VSHFLDO�HGXFDWLRQ�

VHUYLFHV�XQGHU�WKH�FDWHJRU\�RI�2WKHU�+HDOWK�,PSDLUPHQW��IRU�$'+'���7KH�UHDGLQJ�

JRDOV�OLVWHG�RQ�KLV�,(3�LQFOXGHG�LPSURYLQJ�IOXHQF\�DQG�GHFRGLQJ���$W�EDVHOLQH��KLV�

ZRUGV�UHDG�SHU�PLQXWH�ZDV����DQG�:&30�DQG�WKH���WK�SHUFHQWLOH�LV�����IRU�ILIWK�

JUDGH����

6HWWLQJ�

$OO�GDWD�FROOHFWLRQ�DQG�WKH�LQWHUYHQWLRQ�WRRN�SODFH�LQ�WKH�HOHPHQWDU\�VFKRRO�

WKH�VWXGHQWV�DWWHQGHG��LQ�D�VSHFLDO�HGXFDWLRQ�UHVRXUFH�FODVVURRP��7KLV�SXEOLF�

HOHPHQWDU\�VFKRRO�ZDV�ORFDWHG�LQ�D�VXEXUE�RI�&ROXPEXV��2KLR��DQG�VHUYHG�

DSSUR[LPDWHO\�����VWXGHQWV�ZLWK�DQG�ZLWKRXW�GLVDELOLWLHV����

'XULQJ�LQWHUYHQWLRQ��QR�RQH�HOVH�ZDV�LQ�WKH�UHVRXUFH�FODVVURRP��VR�WKH�

HQYLURQPHQW�ZDV�TXLHW��7KH�SURIHVVLRQDOV�ZKR�ZHUH�FRQVXOWHG�IRU�WKLV�VWXG\�ZHUH�
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WKH�VWXGHQW¶V�JHQHUDO�HGXFDWLRQ�FODVVURRP�WHDFKHUV�DV�ZHOO�DV�WKH�VWXGHQW¶V�

VSHFLDO�HGXFDWLRQ�WHDFKHU����

'HILQLWLRQ�RI�'HSHQGHQW�0HDVXUHV�DQG�'DWD�&ROOHFWLRQ�3URFHGXUHV�

7KHUH�ZHUH�WZR�SULPDU\�GHSHQGHQW�YDULDEOHV�RI�LQWHUHVW���)LUVW��GDWD�ZDV�

FROOHFWHG�RQ�ZRUGV�UHDG�SHU�PLQXWH�RQ�QRYHO�JUDGH�OHYHO�SDVVDJHV�IURP�

$,06ZHE���'XULQJ�WKH�ILUVW�UHDG��WKH�VWXGHQW�UHDG�WKH�SDVVDJH�DORXG�IRU�RQH�

PLQXWH��7KH�WHDFKHU�UHFRUGHG�WKH�QXPEHU�RI�ZRUGV�UHDG�FRUUHFWO\�����

7KH�VHFRQG�YDULDEOH�ZDV�ZRUGV�UHDG�SHU�PLQXWH�RQ�SUDFWLFHG�JUDGH�OHYHO�

SDVVDJHV�IURP�$,06ZHE���7KHVH�GDWD�ZHUH�FROOHFWHG�GXULQJ�WKH�IRXUWK�UHDG���

7KH�VWXGHQW�UHDG�WKH�SDVVDJH�D�IRXUWK�WLPH�DORXG�IRU�RQH�PLQXWH���7KH�WHDFKHU�

UHFRUGHG�WKH�QXPEHU�RI�ZRUGV�UHDG�FRUUHFWO\���

,Q�DGGLWLRQ��GXULQJ�LQWHUYHQWLRQ��VWXGHQWV�ZHUH�JLYHQ�JUDGH�OHYHO�SDVVDJHV�

LQ�VFLHQFH�WR�DVVHVV�IRU�JHQHUDOL]DWLRQ�DQG�GDWD�ZHUH�FROOHFWHG�RQ�ZRUGV�UHDG�

SHU�PLQXWH���7KH�JHQHUDOL]DWLRQ�SKDVH�ZDV�FRPSOHWHG�WKH�VDPH�ZD\�WKDW�

EDVHOLQH�ZDV�GRQH����

$W�WKH�FRQFOXVLRQ�RI�LQWHUYHQWLRQ��SDUWLFLSDQWV��VWXGHQWV�DQG�WKHLU�

FODVVURRP�WHDFKHU��FRPSOHWHG�D�TXHVWLRQQDLUH�LQGLFDWLQJ�WKHLU�OHYHOV�RI�

VDWLVIDFWLRQ�ZLWK�WKH�SURFHGXUHV�DQG�RXWFRPHV�RI�WKH�LQWHUYHQWLRQ���

�

�

�
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0DWHULDOV�

� 5HDGLQJ�SDVVDJHV�IURP�$,06ZHE���$,06ZHE�SDVVDJHV�DUH�DYDLODEOH�IRU�

JUDGH�.���DV�D�SURJUHVV�PRQLWRULQJ�WRRO�IRU�FXUULFXOXP�EDVHG�PHDVXUHPHQW���

$FFRUGLQJ�WR�$,06ZHE��HDFK�JUDGH�OHYHO�SDVVDJH�ZDV�ZULWWHQ�DQG�UHVHDUFKHG�E\�

H[SHULHQFHG�HGXFDWRUV�DQG�KDYH�EHHQ�WHVWHG�LQ�WKH�ILHOG���6HH�$SSHQGL[�$�IRU�D�

VDPSOH�UHDGLQJ�SDVVDJH��

'DWD�6KHHW���7KH�H[SHULPHQWHU�XVHG�D�GDWD�VKHHW�WR�UHFRUG�WKH�QXPEHU�RI�

ZRUGV�UHDG�FRUUHFWO\�GXULQJ�WKH�ILUVW�DQG�IRXUWK�UHDGLQJ���$SSHQGL[�%�VKRZV�WKH�

GDWD�VKHHW���

+RW�DQG�&ROG�6WXGHQW�*UDSK���$�VWXGHQW�JUDSKLQJ�FRPSRQHQW�ZDV�

LQFOXGHG�LQ�WKH�VWXG\���7KH�VWXGHQW�VHOI��UHFRUGHG�KRZ�PDQ\�ZRUGV�KH�UHDG�

FRUUHFWO\�GXULQJ�WKH�ILUVW�UHDG��&ROG�5HDG��DQG�GXULQJ�WKH�IRXUWK�UHDG��+RW�5HDG����

7KH�VWXGHQW�FRORUHG�WKH�QXPEHU�RI�ZRUGV�UHDG�FRUUHFWO\�RQ�WKH�EDU�JUDSK�EOXH�IRU�

WKH�FROG�UHDG�DQG�UHG�IRU�WKH�KRW�UHDG���6HH�$SSHQGL[�&�IRU�D�VDPSOH�FRPSOHWHG�

JUDSK���

7LPHU���7KH�H[SHULPHQWHU�XVHG�WKH�WLPHU�RQ�KHU�PRELOH�VPDUW�SKRQH�WR�

UHFRUG�WKH�QXPEHU�RI�ZRUGV�UHDG�FRUUHFW�SHU�PLQXWH����

5HDGLQJ�SDVVDJHV�IURP�5HDG:RUNV�IRU�WKH�JHQHUDOL]DWLRQ�FRQGLWLRQ���

5HDG:RUNV�SURYLGHV�RYHU�������.����QRQ�ILFWLRQ�DQG�OLWHUDU\�UHDGLQJ�SDVVDJHV��

HDFK�KDV�D�UHVHDUFK�EDVHG�TXHVWLRQ�GHVLJQHG�WR�VXSSRUW�VWXGHQW�

FRPSUHKHQVLRQ���$FFRUGLQJ�WR�5HDG:RUNV��5HDG:RUNV�LV�EXLOW�RQ�WKH�KLJKHVW�
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TXDOLW\�UHVHDUFK��XVLQJ�WKH�LQIOXHQWLDO�ILQGLQJV�RI�WKH�1DWLRQDO�5HDGLQJ�3DQHO�

�153��DQG�5$1'�5HDGLQJ�6WXG\�*URXS��

,Q�DGGLWLRQ�WR�WKH�ZULWWHQ�UHVHDUFK��5HDG:RUNV�ZDV�GHYHORSHG�E\�

FROODERUDWLQJ�ZLWK�UHVHDUFKHUV�DQG�SUDFWLWLRQHUV�LQ�WKH�FRXQWU\��DV�ZHOO�DV�

WHDFKHUV�DQG�SULQFLSDOV�LQ�FODVVURRPV�DFURVV�WKH�QDWLRQ�������

,QGHSHQGHQW�9DULDEOH�

7KH�LQGHSHQGHQW�YDULDEOH�LQ�WKLV�VWXG\�ZDV�GXHW�UHDGLQJ���,Q�D�GXHW�

UHDGLQJ�LQWHUYHQWLRQ��WKH�WHDFKHU�DQG�VWXGHQW�UHDG�WKH�VDPH�SDVVDJH�DQG�

DOWHUQDWH�UHDGLQJ�HDFK�ZRUG����'XULQJ�WKH�VHFRQG�UHDGLQJ��WKH�WHDFKHU�EHJLQV�

UHDGLQJ�HYHU\�RWKHU�ZRUG�DQG�GXULQJ�WKH�WKLUG�UHDGLQJ��WKH�VWXGHQW�EHJLQV�UHDGLQJ�

HYHU\�RWKHU�ZRUG���7KLV�HQVXUHV�WKDW�WKH�VWXGHQW�UHDGV�DOO�RI�WKH�ZRUGV�LQ�WKH�

SDVVDJH����

([SHULPHQWDO�'HVLJQ�

$�SUH�H[SHULPHQWDO�$�%�GHVLJQ��UHSOLFDWHG�DFURVV�WKUHH�VWXGHQWV��ZDV�

XVHG�WR�HYDOXDWH�WKH�HIIHFWLYHQHVV�RI�WKH�LQWHUYHQWLRQ���7KLV�VWXG\�IRFXVHG�RQ�

ZRUGV�UHDG�SHU�PLQXWH���%DVHOLQH�GDWD�ZHUH�FROOHFWHG�RQ�ZRUGV�UHDG�SHU�PLQXWH�

XQWLO�D�VWDEOH�SDWWHUQ�ZDV�REVHUYHG���,QWHUYHQWLRQ�EHJDQ�ZLWK�WKH�VWXGHQW�ZKR�

VKRZHG�WKH�PRVW�VWDEOH�EDVHOLQH�DQG�WKH�JUHDWHVW�QHHG�IRU�LQWHUYHQWLRQ��7KH�

UHPDLQLQJ�VWXGHQWV�ZRXOG�WKHQ�EH�JLYHQ�DQRWKHU�EDVHOLQH�SUREH��DQG�WKH�QH[W�

SDUWLFLSDQW�IRU�LQWHUYHQWLRQ�ZRXOG�EH�GHWHUPLQHG��EDVHG�RQ�VWDEOH�EDVHOLQH�GDWD�

DQG�QHHG�IRU�LQWHUYHQWLRQ����



�

� ͳ͸�

3URFHGXUHV�

%DVHOLQH���'XULQJ�EDVHOLQH��VWXGHQWV�UHDG�DORXG�D�QRYHO��JUDGH�OHYHO�

SDVVDJH�IURP�$,06ZHE�IRU�RQH�PLQXWH���7KH\�WKHQ�UHDG�WKDW�VDPH�SDVVDJH�

VLOHQWO\�WZR�PRUH�WLPHV���)LQDOO\��WKH\�UHDG�WKDW�VDPH�SDVVDJH�DORXG�IRU�RQH�

PLQXWH���:KHQ�VWXGHQWV�KHVLWDWHG�RQ�D�ZRUG��WKH�H[SHULPHQWHU�SURYLGHG�WKH�ZRUG�

IRU�WKHP��DQG�FRXQWHG�LW�DV�DQ�HUURU���KRZHYHU��QR�RWKHU�HUURU�FRUUHFWLRQ�ZDV�

LPSOHPHQWHG���

'XHW�5HDGLQJ���'XULQJ�HDFK�LQWHUYHQWLRQ�VHVVLRQ��WKH�VWXGHQW�UHDG�D�

SDVVDJH��RU�SDUW�RI�D�SDVVDJH��IRXU�WLPHV��'XULQJ�WKH�ILUVW�UHDG��WKH�&ROG�5HDG��

WKH�WHDFKHU�VWDUWHG�WKH�WLPHU�IRU�RQH�PLQXWH��DQG�WKH�VWXGHQW�UHDG�DORXG��ZKLOH�

WKH�WHDFKHU�IROORZHG�DORQJ�ZLWK�D�FRS\�RI�WKH�VDPH�SDVVDJH��PDUNLQJ�HUURUV���

(UURUV�LQFOXGHG�ZRUGV�UHDG�LQFRUUHFWO\��ZRUG�RPLVVLRQV��ZRUG�LQVHUWLRQV��DQG�

VNLSSHG�OLQHV���6HOI�FRUUHFWLRQV�ZLWKLQ���VHFRQGV�ZHUH�QRW�FRXQWHG�DV�HUURUV���

$IWHU�RQH�PLQXWH��WKH�VWXGHQW�VWRSSHG�UHDGLQJ��7KH�WHDFKHU�WROG�WKH�VWXGHQW�KRZ�

PDQ\�ZRUGV�KH�UHDG�FRUUHFWO\��DQG�WKH�VWXGHQW�FRORUHG�LQ�WKDW�QXPEHU�RQ�WKH�

³&ROG´�FROXPQ�RQ�WKH�&ROG�DQG�+RW�5HDG�*UDSK��D�VHOI��JUDSKLQJ�FRPSRQHQW�����

7KH�VHFRQG�DQG�WKLUG�UHDGLQJ�ZHUH�UHDG�GXHW�VW\OH���6SHFLILFDOO\��WKH�

WHDFKHU�DQG�VWXGHQW�VDW�QH[W�WR�HDFK�RWKHU�VR�WKDW�ERWK�VWXGHQW�DQG�WHDFKHU�

FRXOG�UHDG�IURP�WKH�VDPH�SDVVDJH���+LJKOLJKWHG�SDVVDJHV�ZHUH�FUHDWHG�WR�KHOS�

WKH�WHDFKHU�DQG�VWXGHQW�NQRZ�ZKLFK�ZRUGV�WR�UHDG���7KH�WHDFKHU�DOZD\V�UHDG�WKH�

KLJKOLJKWHG�ZRUGV���7KH�WHDFKHU�DQG�VWXGHQW�WRRN�WXUQV�UHDGLQJ�HYHU\�RWKHU�ZRUG��



�

� ͳ͹�

'XULQJ�WKH�VHFRQG�UHDG��WKH�WHDFKHU�UHDG�ILUVW��)RU�WKH�WKLUG�UHDGLQJ��WKH�VWXGHQW�

EHJDQ�UHDGLQJ�ILUVW���'XULQJ�WKH�VHFRQG�DQG�WKLUG�UHDGLQJV��WKH�WHDFKHU�UHDG�ZLWK�

H[FHOOHQW�H[SUHVVLRQ�WR�DYRLG�W\SHZULWHU�VW\OH�RXWSXW��7KH�WHDFKHU�SXVKHG�WKH�

SDFH�IRUZDUG�E\�UHDGLQJ�HDFK�QH[W�ZRUG�DV�VRRQ�DV�WKH�VWXGHQW�UHDG�WKH�ODVW�

ZRUG��7KH�WHDFKHU�SURYLGHG�D�VWDQGDUG�HUURU�FRUUHFWLRQ�LPPHGLDWHO\�IROORZLQJ�DQ\�

HUURU���³7KDW�ZRUG�LV�BBBBBBB��:KDW�ZRUG"´�7KH�VWXGHQW�UHSHDWHG�WKH�ZRUG��

7HDFKHU�VDLG��³<HV��7KDW�ZRUG�LV�BBBBBBB�´�7KH�VWXGHQW�ZHQW�EDFN�WR�WKH�

EHJLQQLQJ�RI�WKH�VHQWHQFH�WR�EHJLQ�GXHW�UHDGLQJ�DJDLQ����

'XULQJ�WKH�IRXUWK�UHDGLQJ��WKH�H[SHULPHQWHU�IROORZHG�WKH�VDPH�SURFHGXUHV�

DV�WKH�FROG�UHDG��H[FHSW�WKLV�UHDGLQJ�ZDV�UHIHUUHG�WR�DV�WKH�³+RW�5HDG´��DQG�WKH�

VWXGHQW�VHOI�JUDSKHG�KLV�GDWD�RQ�WKH�³+RW´�FROXPQ�RQ�WKH�&ROG�DQG�+RW�5HDG�

*UDSK���

:KHQ�WKH�EDU�JUDSK�ZDV�FRPSOHWHG�WKH�WHDFKHU�SURYLGHG�IHHGEDFN�DQG�

DVNHG�WKH�VWXGHQW�LI�KLV�FROG�UHDG�RU�KRW�UHDG�ZDV�IDVWHU���,I�WKH�KRW�UHDG�ZDV�

IDVWHU��WKH�WHDFKHU�SUDLVHG�WKH�VWXGHQW�IRU�LPSURYLQJ�KLV�UHDGLQJ���,I�WKH�FROG�UHDG�

ZDV�IDVWHU��WKH�WHDFKHU�ZRXOG�KDYH�SURYLGHG�DQ�HQFRXUDJLQJ�VWDWHPHQW�DERXW�

LPSURYLQJ�IOXHQF\�LQ�WKH�QH[W�VHVVLRQ��KRZHYHU��WKLV�QHYHU�RFFXUUHG���7KH�WHDFKHU�

WKHQ��WKDQNHG�WKH�VWXGHQW�IRU�KLV�KDUG�ZRUN����

*HQHUDOL]DWLRQ��

� $�JHQHUDOL]DWLRQ�DVVHVVPHQW�ZDV�DOVR�XVHG�SRVW��LQWHUYHQWLRQ�SKDVH���7KH�

VWXGHQW�UHDG�D�JUDGH�OHYHO�VFLHQFH�SDVVDJH�IURP�5HDG:RUNV���7KH�VDPH�
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SURFHGXUHV�WKDW�ZHUH�XVHG�GXULQJ�EDVHOLQH�ZHUH�XVHG�GXULQJ�WKH�JHQHUDOL]DWLRQ�

SKDVH��7KH�VWXGHQW�UHDG�WKH�VFLHQFH�SDVVDJH�RQFH�DORXG�IRU�RQH�PLQXWH���7KHQ��

UHDG�WKH�SDVVDJH�WZLFH��VLOHQWO\���7KH�VWXGHQW�WKHQ�UHDG�WKH�SDVVDJH�D�IRXUWK�

WLPH��DORXG���'XULQJ�WKH�ILUVW�DQG�IRXUWK�UHDGLQJV��WKH�QXPEHU�RI�ZRUGV�UHDG�

FRUUHFWO\�ZDV�UHFRUGHG���6HH�$SSHQGL[�'�IRU�D�VDPSOH�RI�D�JHQHUDOL]DWLRQ�

SDVVDJH����

,QWHUREVHUYHU�$JUHHPHQW��

,QWHUREVHUYHU�DJUHHPHQW��,2$��ZDV�FRQGXFWHG�DW�����RI�WKH�LQWHUYHQWLRQ�

VHVVLRQV���7KH�VHFRQG�REVHUYHU�LQGHSHQGHQWO\�UHFRUGHG�ZRUGV�FRUUHFW�SHU�

PLQXWH��:&30��DQG�HUURUV�GXULQJ�WKH�&ROG�DQG�+RW�UHDGV����,2$�ZDV�WKHQ�

FDOFXODWHG�E\�GLYLGLQJ�WKH�QXPEHU�RI�DJUHHPHQWV�E\�WKH�QXPEHU�RI�

GLVDJUHHPHQWV�DQG�PXOWLSO\LQJ�WKH�TXRWLHQW�E\��������

7UHDWPHQW�)LGHOLW\�

3URFHGXUDO�UHOLDELOLW\�ZDV�DVVHVVHG�XVLQJ�D�FKHFNOLVW��VHH�$SSHQGL[�(���

7KH�FKHFNOLVW�ZLWK�DSSUR[LPDWHO\�WKLUW\�VWHSV�ZDV�XVHG�E\�WKH�VHFRQG�REVHUYHU�

GXULQJ�WKH�LQWHUYHQWLRQ�SKDVH�RI�WKH�VWXG\���7KH�QXPEHU�RI�VWHSV�YDULHG�

GHSHQGLQJ�RQ�KRZ�PDQ\�HUURUV�QHHGHG�WR�EH�FRUUHFWHG���7KH�VHFRQG�REVHUYHU�

REVHUYHG�����RI�WKH�VHVVLRQV�DQG�XVHG�WKH�FKHFNOLVW�WR�YHULI\�WKDW�HDFK�SODQQHG�

VWHS�RI�WKH�LQWHUYHQWLRQ�ZDV�LQ�IDFW�LPSOHPHQWHG���3URFHGXUDO�UHOLDELOLW\�ZDV�WKHQ�

FDOFXODWHG�E\�GLYLGLQJ�WKH�QXPEHU�RI�VWHSV�FRPSOHWHG�FRUUHFWO\�E\�WKH�WRWDO�

QXPEHU�RI�VWHSV�RQ�WKH�FKHFNOLVW�DQG�WKHQ�PXOWLSO\LQJ�E\��������
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6RFLDO�9DOLGLW\�

$�VRFLDO�YDOLGLW\�TXHVWLRQQDLUH�ZDV�JLYHQ�WR�HDFK�SDUWLFLSDQW�DV�ZHOO�DV�D�

WHDFKHU�YDOLGLW\�TXHVWLRQQDLUH�JLYHQ�WR�RQH�RI�WKH�VSHFLDO�HGXFDWLRQ�WHDFKHUV����

7KH�TXHVWLRQQDLUH��VHH�$SSHQGL[�)��IRU�WKH�VWXGHQW�SDUWLFLSDQW�DVNHG�ILYH�

TXHVWLRQV�WKDW�ZHUH�DQVZHUHG�XVLQJ�D�UDWLQJ�VFDOH���7KH�TXHVWLRQV�DVNHG�DERXW�

KRZ�WKH�VWXGHQW�OLNHG�SDUWLFLSDWLQJ�LQ�GXHW�UHDGLQJ���)ROORZLQJ�WKH�OLNHUW�VFDOH�

VW\OH�TXHVWLRQV��WKHUH�ZHUH�WZR�VKRUW�DQVZHU�TXHVWLRQV�DQG�WKHQ�RQH�PXOWLSOH��

FKRLFH�VW\OH�TXHVWLRQ�DOO�DERXW�KRZ�WKH�SDUWLFLSDQW�OLNHG�GXHW�UHDGLQJ���7KH�

GLUHFWLRQV�LQ�WKH�TXHVWLRQQDLUH�ZHUH�UHDG�DORXG�WR�DOO�SDUWLFLSDQWV��7KH�ILUVW�

TXHVWLRQ�ZDV�UHDG�DORXG�WR�DOO�WKH�SDUWLFLSDQWV�DQG�WKH�UHVHDUFKHU�H[SODLQHG�KRZ�

WR�FKRRVH�DQ�DQVZHU�DQG�HQVXUHG�WKH�SDUWLFLSDQW�XQGHUVWRRG�KRZ�WR�ILOO�RXW�WKH�

TXHVWLRQQDLUH�DQG�DQVZHUHG�DQ\�TXHVWLRQV�WKH�SDUWLFLSDQW�KDG���7KH�UHVHDUFKHU�

UHDG�WKH�HQWLUH�TXHVWLRQQDLUH�WR�&ROH��DV�LW�ZDV�GHWHUPLQHG�KH�PD\�KDYH�GLIILFXOW\�

FRPSOHWLQJ�WKH�TXHVWLRQQDLUH�LQGHSHQGHQWO\�����

$�TXHVWLRQQDLUH��VHH�$SSHQGL[�*��IRU�WKH�WHDFKHU�ZDV�DOVR�FUHDWHG�DQG�

EHJDQ�ZLWK����TXHVWLRQV�EDVHG�RQ�ZKDW�WKH�WHDFKHU�WKRXJKW�RI�GXHW�UHDGLQJ�DQG�

WKHLU�OLNHOLKRRG�RI�XVLQJ�GXHW�UHDGLQJ�LQ�WKHLU�RZQ�FODVVURRP���)ROORZLQJ�WKH�ILUVW�

���TXHVWLRQV��WKHUH�ZHUH�WZR�\HV�QR�TXHVWLRQV��DQG�WKHQ�WZR�VKRUW�DQVZHU�

TXHVWLRQV����

�

� �
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&KDSWHU����5HVXOWV�
�

7KLV�FKDSWHU�ZLOO�GLVFXVV�WKH�UHVXOWV�RI�WKH�LQWHUREHUVHUYHU�DJUHHPHQW��

SURFHGXUDO�UHOLDELOLW\��DQG�WKH�GHSHQGHQW�YDULDEOHV�RI�WKH�ZRUGV�FRUUHFW�SHU�

PLQXWH��:&30��RQ�QRYHO�SDVVDJHV�DQG�:&30�RQ�SUDFWLFHG�SDVVDJHV���

$GGLWLRQDOO\��VRFLDO�YDOLGLW\�GDWD�ZLOO�EH�SUHVHQWHG��

,QWHUREVHUYHU�$JUHHPHQW�

,QWHUREVHUYHU�DJUHHPHQW��,2$��ZDV�DVVHVVHG�RQ���RFFDVLRQV��������RI�

LQWHUYHQWLRQ�VHVVLRQV����,QWHUREVHUYHU�DJUHHPHQW�ZDV�FDOFXODWHG�DFURVV�DOO�

SDUWLFLSDQWV�IRU�:&30�RQ�ERWK�QRYHO��³FROG´��DQG�SUDFWLFHG��³KRW´��SDVVDJHV�

GXULQJ�WKH�LQWHUYHQWLRQ�SKDVH���7KH�VHFRQG�REVHUYHU�LQGHSHQGHQWO\�UHFRUGHG�

:&30�DQG�HUURUV�GXULQJ�WKH�FROG�DQG�KRW�UHDGV����,2$�ZDV�WKHQ�FDOFXODWHG�E\�

GLYLGLQJ�WKH�QXPEHU�RI�DJUHHPHQWV�E\�WKH�QXPEHU�RI�GLVDJUHHPHQWV�DQG�

PXOWLSO\LQJ�WKH�TXRWLHQW�E\�������7KH�PHDQ�,2$�IRU�:&30�DFURVV�DOO�SDUWLFLSDQWV�

ZDV��������UDQJH�������±��������7DEOH�����VKRZV�PHDQV�DQG�UDQJHV�IRU�,2$�

GDWD�IRU�HDFK�SDUWLFLSDQW����

7DEOH�����VKRZV�,2$�GDWD����

1DPH� 0HDQ�,2$�� 5DQJH�

&ROH� ���� ���������

-DFN� ������ ����������

$QG\� ���� ����

�
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3URFHGXUDO�5HOLDELOLW\��

� 3URFHGXUDO�UHOLDELOLW\�ZDV�DVVHVVHG�RQ���VHSDUDWH�RFFDVLRQV��������RI�

LQWHUYHQWLRQ�VHVVLRQV���7KH�REVHUYDWLRQV�ZHUH�FRQGXFWHG�WR�HQVXUH�SURFHGXUDO�

LQWHJULW\�DFURVV�VHVVLRQV�DQG�SDUWLFLSDQWV��GXULQJ�WKH�LQWHUYHQWLRQ�SKDVH��7KH�

VHFRQG�REVHUYHU�XVHG�D�FKHFNOLVW�ZLWK�DSSUR[LPDWHO\�WKLUW\�VWHSV���7KH�VWHSV�

ZHUH�RXWOLQHG�IRU�HDFK�RI�WKH�IRXU�UHDGLQJV�RI�WKH�LQWHUYHQWLRQ���7KH�REVHUYHU�

PDUNHG�D�FKHFN�PDUN�QH[W�WR�HDFK�VWHS�WKDW�ZDV�SUHVHQW�GXULQJ�WKH�REVHUYDWLRQ���

7KH�QXPEHU�RI�WRWDO�VWHSV�GHSHQGHG�RQ�WKH�QXPEHUV�RI�HUURUV�WKH�VWXGHQW�PDGH�

GXULQJ�GXHW�UHDGLQJ�����7KH�PHDQ�SURFHGXUDO�UHOLDELOLW\�DFURVV�DOO�VHVVLRQV�ZDV�

�������3URFHGXUDO�UHOLDELOLW\�UDQJHG�IURP�����WR�����DFURVV�DOO�SDUWLFLSDQWV�DQG�

VHVVLRQV����

7DEOH�����7DEOH�RI�7UHDWPHQW�)LGHOLW\�'DWD����

3DUWLFLSDQW� 0HDQ�7UHDWPHQW�)LGHOLW\�� 5DQJH�

&ROH� ������ ����±������

-DFN� ������ Q�D�

$QG\� ������ Q�D�

�

�

�

�

�
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3DUWLFLSDQW�2XWFRPHV�

&ROH���� �

)LJXUH������*UDSK�RI�&ROH¶V�GDWD�DFURVV�DOO�H[SHULPHQWDO�FRQGLWLRQV��

�

�

&ROH�VKRZHG�WKH�JUHDWHVW�QHHG�IRU�LQWHUYHQWLRQ�VR�KH�EHJDQ�LQWHUYHQWLRQ�

ILUVW���&ROH¶V�FROG�UHDG�EDVHOLQH�GDWD�ZHUH�VWDEOH�UDQJLQJ�IURP����WR����:&30�

ZLWK�D�PHDQ�VFRUH�RI������:&30�DQG�D�GHVFHQGLQJ�GDWD�SRLQW�ULJKW�EHIRUH�

LQWHUYHQWLRQ����'XULQJ�LQWHUYHQWLRQ��&ROH¶V�FROG�UHDG�:&30�PDLQWDLQHG�DW�D�OHYHO�

VLPLODU�WR�EDVHOLQH�ZLWK�D�PHDQ�RI����:&30��UDQJH����±�������

)RU�+RW�5HDGV��&ROH¶V�EDVHOLQH�GDWD�ZHUH�VWDEOH��UDQJLQJ�IURP����WR����

:&30�DQG�D�PHDQ�VFRUH�RI��������'XULQJ�LQWHUYHQWLRQ��KLV�PHDQ�:&30�ZDV����
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ZRUGV�SHU�PLQXWH��UDQJH����±�����DQG�D�KLJK�OHYHO�RI�YDULDELOLW\��$W�VHVVLRQ�

QXPEHU�VL[WHHQ��LW�ZDV�GHWHUPLQHG�WKDW�QR�HIIHFW�ZDV�REVHUYHG��WKHUHIRUH��D�

FKDQJH�LQ�WKH�LQWHUYHQWLRQ�ZDV�LPSOHPHQWHG���)LUVW��WKH�SDVVDJH�ZDV�UHDG�DORXG�

E\�WKH�H[SHULPHQWHU�WR�&ROH��DV�D�PRGHO���$IWHU�WKH�H[SHULPHQWHU�UHDG�WKH�

SDVVDJH��WKH�LQWHUYHQWLRQ�FRQWLQXHG�DV�LQ�WKH�SUHYLRXV�GXHW�UHDGLQJ�FRQGLWLRQ����

'XULQJ�WKH�JHQHUDOL]DWLRQ�SKDVH��&ROH¶V�FROG�UHDG�UDQJHG�IURP�������

:&30�IURP�ZLWK�D�PHDQ�VFRUH�RI������:&30���&ROH¶V�KRW�UHDG�UDQJHG�IURP�����

���:&30�ZLWK�D�PHDQ�VFRUH�RI����:&30����

-DFN���

)LJXUH������*UDSK�RI�-DFN¶V�GDWD�DFURVV�DOO�H[SHULPHQWDO�FRQGLWLRQV��
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-DFN�VKRZHG�D�KLJKHU�QHHG�IRU�LQWHUYHQWLRQ�WKDQ�$QG\��WKHUHIRUH��-DFN�

EHJDQ�LQWHUYHQWLRQ�QH[W���-DFN¶V�FROG�UHDG�EDVHOLQH�GDWD�ZHUH�VWDEOH�UDQJLQJ�IURP�

���WR����:&30�ZLWK�D�PHDQ�VFRUH�RI������:&30�DQG�D�GHVFHQGLQJ�GDWD�SRLQW�

ULJKW�EHIRUH�LQWHUYHQWLRQ����'XULQJ�LQWHUYHQWLRQ��-DFN¶V�PHDQ�FROG�UHDG�:&30�

ZDV������DQG�UDQJHG�IURP��������:&30������

)RU�+RW�5HDGV��-DFN¶V�EDVHOLQH�GDWD�ZHUH�VWDEOH��UDQJLQJ�IURP����WR����

:&30�ZLWK�D�PHDQ�VFRUH�RI������:&30��'XULQJ�LQWHUYHQWLRQ��KLV�PHDQ�:&30�

ZDV�������ZLWK�D�UDQJH�IURP���������:&30���

'XULQJ�WKH�JHQHUDOL]DWLRQ�SKDVH��-DFN¶V�FROG�UHDG�UDQJHG�IURP����WR����

:&30�ZLWK�D�PHDQ�VFRUH�RI����:&30���-DFN¶V�KRW�UHDG�UDQJHG�IURP�������

:&30�ZLWK�D�PHDQ�VFRUH�RI����:&30����
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$QG\���

)LJXUH������*UDSK�RI�$QG\¶V�GDWD�DFURVV�DOO�H[SHULPHQWDO�FRQGLWLRQV���

�

$QG\�ZDV�WKH�ODVW�SDUWLFLSDQW�WR�EHJLQ�LQWHUYHQWLRQ���$QG\¶V�FROG�UHDG�

EDVHOLQH�GDWD�ZHUH�VWDEOH�UDQJLQJ�IURP����WR����:&30�ZLWK�D�PHDQ�VFRUH�RI����

:&30�DQG�D�GHVFHQGLQJ�GDWD�SRLQW�ULJKW�EHIRUH�LQWHUYHQWLRQ����'XULQJ�

LQWHUYHQWLRQ��$QG\¶V�FROG�UHDG�:&30�PHDQ�ZDV������ZLWK�D�UDQJH�RI�������

:&30����

)RU�+RW�5HDGV��$QG\¶V�EDVHOLQH�GDWD�ZHUH�VWDEOH��UDQJLQJ�IURP����WR�����

:&30�ZLWK�D�PHDQ�VFRUH�RI�����:&30��'XULQJ�LQWHUYHQWLRQ��KLV�PHDQ�:&30�

ZDV�������ZLWK�D�UDQJH�RI��������:&30���
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'XULQJ�WKH�JHQHUDOL]DWLRQ�SKDVH��$QG\¶V�FROG�UHDG�UDQJHG�IURP�������

:&30�ZLWK�D�PHDQ�VFRUH�RI����:&30���$QG\¶V�KRW�UHDG�UDQJHG�IURP�������

:&30�ZLWK�D�PHDQ�VFRUH�RI������:&30����

�

7DEOH�����VKRZV�DOO�WKUHH�SDUWLFLSDQWV¶�GDWD�WKURXJKRXW�DOO�SKDVHV�RI�WKH�

LQWHUYHQWLRQ����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

3DUWLFLSDQW� 0HDQ�:&30�IRU�

&ROG�5HDGV�

0HDQ�:&30�IRU�

+RW�5HDGV�

0HDQ�:&30�IRU�

3RVW�'XHW�

*HQHUDOL]DWLRQ�

� %DVHOLQH�� 'XHW� %DVHOLQH��� 'XHW� %DVHOLQH� 'XHW�

&ROH� ����� ��� ����� ��� Q�D� ������

-DFN� ����� ����� ����� ������ Q�D� �����

$QG\� ��� ����� ������ ������ Q�D� ������
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6RFLDO�9DOLGLW\�

2Q�ERWK�WKH�VWXGHQW�DQG�WHDFKHU�VRFLDO�YDOLGLW\�TXHVWLRQQDLUH��WKH�ILUVW�VHW�

RI�TXHVWLRQV�ZDV�EDVHG�RQ�D�UDWLQJ�VFDOH�����QRW�DW�DOO������D�OLWWOH������D�ORW����7KH�

VWXGHQW�TXHVWLRQQDLUH�KDG�ILYH�LWHPV��DQG�WKH�WHDFKHU�TXHVWLRQQDLUH�KDG����

LWHPV���7KH�VWXGHQW�TXHVWLRQQDLUH�WKHQ�KDG�WKUHH�VKRUW�DQVZHU�TXHVWLRQV���7KH�

WHDFKHU�TXHVWLRQQDLUH�KDG�IRXU�VKRUW�DQVZHU�TXHVWLRQV����

&ROH�UHSRUWHG�D�������IRU�WKH�ILUVW�ILYH�TXHVWLRQV���&ROH�UHSRUWHG�WKDW�KH�

OLNHG�WDNLQJ�WXUQV�UHDGLQJ�EDFN�DQG�IRUWK�ZLWK�WKH�WHDFKHU�³D�ORW�´�KDYLQJ�WKH�

WHDFKHU�WHOO�KLP�WKH�FRUUHFW�ZRUG�³D�ORW�´�DQG�WKDW�KH�OLNHG�FRORULQJ�LQ�WKH�KRW�DQG�

FROG�JUDSK�³D�ORW�´��2Q�WKH�VKRUW�DQVZHU�TXHVWLRQV�KH�UHSRUWHG�WKDW�KH�WKRXJKW�

GXHW�UHDGLQJ�ZDV��³$�OLWWOH�WRR�ORQJ�´�DQG�WKDW�KH�OLNHG�WKDW�GXHW�UHDGLQJ��³+HOSV�

PH���5HDG�PRUH�ZRUGV�´�&ROH�DOVR�UHSRUWHG�WKDW�KH�SUHIHUV�GXHW�UHDGLQJ�RYHU�

VLOHQW�UHDGLQJ����

-DFN�UHSRUWHG�D�������IRU�WKH�ILUVW�ILYH�TXHVWLRQV���+H�UHSRUWHG�WKDW�KH�GLG�

QRW�OLNH�³DW�DOO´�KDYLQJ�WKH�WHDFKHU�WHOO�KLP�WKH�FRUUHFW�ZRUGV�ZKHQ�KH�UHDG�WKHP�

ZURQJ��KH�GLG�OLNH�FRORULQJ�LQ�WKH�KRW�FROG�JUDSK�³D�ORW�´�DQG�WKDW�GXHW�UHDGLQJ�

KHOSHG�KLP�EH�D�EHWWHU�UHDGHU�³D�ORW�´��+H�UHSRUWHG�WKDW�KH�GLG�QRW�OLNH�ZKHQ�³ZH�

UHDG�EDFN�DQG�IRUWK´�DQG�WKDW�KH�OLNHG�³FRORULQJ�LQ�WKH�JUDSK´�WKH�PRVW���/DVWO\��KH�

UHSRUWHG�WKDW�KH�SUHIHUV�GXHW�UHDGLQJ�RYHU�VLOHQW�UHDGLQJ����

$QG\�UHSRUWHG�D�������IRU�WKH�ILUVW�ILYH�TXHVWLRQV���+H�UHSRUWHG�WKDW�KH�

WKRXJKW�LW�ZDV�LPSRUWDQW�IRU�KLP�WR�UHDG�EHWWHU�DQG�IDVWHU�³D�ORW�´�OLNHG�KDYLQJ�WKH�
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WHDFKHU�WHOO�KLP�WKH�FRUUHFW�ZRUG�³D�ORW�´�DQG�WKRXJKW�GXHW�UHDGLQJ�KHOSHG�KLP�

EHFRPH�D�EHWWHU�UHDGHU�³D�ORW�´��+H�UHSRUWHG�WKDW�KH�GLG�QRW�GLVOLNH�DQ\WKLQJ�DERXW�

GXHW�UHDGLQJ�DQG�WKDW�KH�OLNHG�WR�³UHDG�ZLWK�WKH�WHDFKHU´�WKH�PRVW�DERXW�GXHW�

UHDGLQJ���$QG�ILQDOO\��KH�UHSRUWHG�WKDW�KH�SUHIHUUHG�GXHW�UHDGLQJ�RYHU�VLOHQW�

UHDGLQJ����

7KH�VSHFLDO�HGXFDWLRQ�WHDFKHU�ZKR�REVHUYHG�WKUHH�VHVVLRQV�DQG�

DQVZHUHG�WKH�VRFLDO�YDOLGLW\�WHDFKHU�TXHVWLRQV�UHSRUWHG�D���������6KH�UHSRUWHG�

WKDW�VKH�ZRXOG�EH�DEOH�WR�WUDLQ�SDUDSURIHVVLRQDOV�RU�RWKHU�YROXQWHHUV�WR�FRQGXFW�

GXHW�UHDGLQJ�³D�ORW�´�WKDW�GXHW�UHDGLQJ��WKH�HUURU�FRUUHFWLRQ�DQG�VHOI�JUDSKLQJ�

SURFHGXUHV�DSSHDU�HDV\�WR�LPSOHPHQW�³D�ORW�´�7KH�WHDFKHU�UHSRUWHG�WKDW�VKH�

ZRXOG�VXSSOHPHQW�UHSHDWHG�UHDGLQJ�ZLWK�GXHW�UHDGLQJ��ZRXOG�QRW�UHSODFH�

UHSHDWHG�UHDGLQJ�ZLWK�GXHW�UHDGLQJ��DQG�WKDW�VKH�ZRXOG��³WU\�WKLV�ZLWK�VRPH�RI�P\�

VWXGHQWV�´����

� �
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&KDSWHU����'LVFXVVLRQ�

7KLV�FKDSWHU�ZLOO�SUHVHQW�D�GLVFXVVLRQ�RI�WKH�UHVHDUFK�TXHVWLRQV��

OLPLWDWLRQV�WR�WKH�VWXG\��GLUHFWLRQV�IRU�IXWXUH�UHVHDUFK��DQG�LPSOLFDWLRQV�IRU�

SUDFWLWLRQHUV��

5HVHDUFK�TXHVWLRQ�����:KDW�LV�WKH�HIIHFW�RI�GXHW�UHDGLQJ�RQ�WKH�UHDGLQJ�

IOXHQF\�RI�HOHPHQWDU\�VWXGHQWV�ZLWK�GLVDELOLWLHV�ZKHQ�UHDGLQJ�QRYHO�UHDGLQJ�

SDVVDJHV"�

7KHUH�GRHV�QRW�DSSHDU�WR�EH�D�IXQFWLRQDO�UHODWLRQ�EHWZHHQ�GXHW�UHDGLQJ�RQ�

UHDGLQJ�IOXHQF\�ZKHQ�UHDGLQJ�QRYHO�UHDGLQJ�SDVVDJHV���(DFK�SDUWLFLSDQW�KDG�OLWWOH�

WR�QR�LQFUHDVH�LQ�WKHLU�PHDQ�QXPEHU�RI�ZRUGV�UHDG�FRUUHFW�GXULQJ�WKH�LQWHUYHQWLRQ�

FRQGLWLRQ���&ROH¶V�DYHUDJH�FROG�UHDG�GXULQJ�EDVHOLQH�ZDV����:&30�DQG�KLV�

DYHUDJH�LQWHUYHQWLRQ�FROG�UHDG�ZDV����:&30���-DFN¶V�DYHUDJH�FROG�UHDG�GXULQJ�

EDVHOLQH�ZDV����:&30�DQG�KLV�DYHUDJH�LQWHUYHQWLRQ�FROG�UHDG�ZDV����:&30���

$QG\¶V�DYHUDJH�FROG�UHDG�GXULQJ�EDVHOLQH�ZDV����:&30�DQG�KLV�DYHUDJH�

LQWHUYHQWLRQ�FROG�UHDG�ZDV����:&30���1RQH�RI�WKH�SDUWLFLSDQWV�KDG�D�VLJQLILFDQW�

LQFUHDVH�LQ�DYHUDJH�FROG�UHDG�:&30���7KHVH�ILQGLQJV�PD\�H[SODLQ�ZK\�WKHUH�LV�

OLWWOH�UHVHDUFK�VKRZLQJ�WKH�HIIHFW�RI�GXHW�UHDGLQJ���7KH�ILQGLQJV�RI�WKLV�VWXG\�

SURYLGH�UHVHDUFK�RQ�GXHW�UHDGLQJ��ZKLOH�WKHUH�LV�FXUUHQWO\�OLWWOH�WR�QR�UHVHDUFK�RQ�

GXHW�UHDGLQJ����

$OWKRXJK�QR�SXEOLVKHG�UHVHDUFK�RQ�GXHW�UHDGLQJ�FRXOG�EH�ORFDWHG��

(QJHOPDQQ���������ZKR�KDV�FRQFHSWXDOL]HG�DQG�VWXGLHG�PDQ\�UHVHDUFK�EDVHG�
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UHDGLQJ�LQWHUYHQWLRQ�SURJUDPV��GHYHORSHG�D�JXLGH�IRU�LPSOHPHQWLQJ�GXHW�UHDGLQJ���

+H�QRWHG�WKDW�VORZ�UHDGLQJ�ORZ�SHUIRUPHUV�FDQ�PDNH�VLJQLILFDQW�SURJUHVV�LQ�

UHDGLQJ�IDVWHU�DQG�PRUH�DFFXUDWHO\�ZKHQ�WKH�GXHW�UHDGLQJ�SURFHGXUH�LV�XVHG����

5HVHDUFK�TXHVWLRQ�����:KDW�LV�WKH�HIIHFW�RI�GXHW�UHDGLQJ�RQ�WKH�UHDGLQJ�

IOXHQF\�RI�HOHPHQWDU\�VWXGHQWV�ZLWK�GLVDELOLWLHV�ZKHQ�UHDGLQJ�UHSHDWHG�

UHDGLQJV"�

7KHUH�GRHV�DSSHDU�WR�EH�D�IXQFWLRQDO�UHODWLRQ�EHWZHHQ�GXHW�UHDGLQJ�DQG�

UHDGLQJ�IOXHQF\�RQ�SUDFWLFHG�SDVVDJHV���$OO�SDUWLFLSDQWV�LQFUHDVHG�WKHLU�QXPEHU�

RI�ZRUGV�UHDG�FRUUHFW�DIWHU�GXHW�UHDGLQJ�ZDV�FRQGXFWHG�RQ�UHSHDWHG�UHDGLQJV���

&ROH¶V�DYHUDJH�EDVHOLQH�KRW�UHDG�ZDV����:&30�DQG�KLV�DYHUDJH�LQWHUYHQWLRQ�

KRW�UHDG�ZDV����:&30����-DFN¶V�DYHUDJH�EDVHOLQH�KRW�UHDG�ZDV����:&30�DQG�

KLV�DYHUDJH�LQWHUYHQWLRQ�KRW�UHDG�ZDV�����:&30���$QG\¶V�DYHUDJH�EDVHOLQH�KRW�

UHDG�ZDV�����:&30�DQG�KLV�DYHUDJH�LQWHUYHQWLRQ�KRW�UHDG�ZDV�����:&30���

7KLV�LPSURYHPHQW�RQ�UHDGLQJ�IOXHQF\�RQ�UHSHDWHG�UHDGLQJV�LV�FRQVLVWHQW�ZLWK�WKH�

FXUUHQW�UHVHDUFK�RQ�UHSHDWHG�UHDGLQJV���7KLV�UHVHDUFK�VWXG\�VXJJHVWV�WKDW�GXHW�

UHDGLQJ�LV�DQ�HIIHFWLYH�LQWHUYHQWLRQ�IRU�LPSURYLQJ�UHDGLQJ�IOXHQF\�ZKHQ�UHDGLQJ�

UHSHDWHG�SDVVDJHV����

7KH�ILQGLQJV�LQ�WKLV�VWXG\�VXSSRUW�6DPXHOV¶��������ILQGLQJV�RI�WKH�VWURQJ�

HIIHFW�RI�UHSHDWHG�UHDGLQJ�RQ�UHDGLQJ�IOXHQF\���2QH�IOXHQF\�VWUDWHJ\�WKDW�GRHV�

KDYH�DQ�H[WHQVLYH�UHVHDUFK�EDVH�VXSSRUWLQJ�LWV�HIIHFWLYHQHVV�LV�UHSHDWHG�

UHDGLQJ��³D�VXSSOHPHQWDO�UHDGLQJ�SURJUDP�WKDW�FRQVLVWV�RI�UH�UHDGLQJ�D�VKRUW�DQG�
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PHDQLQJIXO�SDVVDJH�XQWLO�D�VDWLVIDFWRU\�OHYHO�RI�IOXHQF\�LV�UHDFKHG´��6DPXHOV��

�����S���������,Q�WKLV�VWXG\��HYHU\�SDUWLFLSDQW�LQFUHDVHG�WKH�ZRUGV�UHDG�FRUUHFWO\�

DIWHU�WKH\�UHDG�WKH�SDVVDJH�PRUH�WKDQ�RQFH��7KLV�VWXG\�DOVR�VXSSRUWV�WKH�

ILQGLQJV�RI�7KHUULHQ�DQG�.XELQD��������ZKR�IRXQG�ZKHQ�VWXGHQWV�UH�UHDG�ZRUGV�

LQ�FRQWH[W��WKH\�UHDG�WKH�ZRUGV�IDVWHU�DQG�ZLWK�IHZHU�HUURUV���6WXGHQWV¶�UHDGLQJ�

VSHHG�LQFUHDVHG�DQG�QXPEHU�RI�ZRUG�HUURUV�GHFUHDVHG�DV�WKH\�UH�UHDG�WKH�

FRQQHFWHG�WH[W�SDVVDJH���

/DVWO\��(QJHOPDQQ��������VXJJHVWV�WKDW�WKH�VXFFHVV�RI�GXHW�UHDGLQJ�LV�

SDUWLDOO\�GXH�WR�WKH�PRGHOLQJ�DVSHFW�XVHG�LQ�WKH�LQWHUYHQWLRQ���(QJHOPDQQ��������

VD\V�WKDW�WKHUH�LV�D�³6LPRQ�VD\V´�HIIHFW���7KH�VWXGHQW�UHFHLYHV�D�PRGHO�DQG�KHDUV�

WKH�WHDFKHU�VD\�WKH�ZRUGV�TXLFNO\�DQG�DFFXUDWHO\���'XHW�UHDGLQJ�LQFOXGHG�

PRGHOLQJ��LQ�ZKLFK�WKH�WHDFKHU�PRGHOV�KRZ�WR�UHDG�HDFK�ZRUG��DV�WKH�VWXGHQW�

DQG�WHDFKHU�DOWHUQDWH�ZRUGV���7KH�WHDFKHU�DOVR�PRGHOHG�DSSURSULDWH�H[SUHVVLRQ�

DQG�SDFH����

5HVHDUFK�TXHVWLRQ�����:KDW�DUH�WKH�VWXGHQWV¶�DQG�WHDFKHUV¶�SHUFHSWLRQV�RI�

GXHW�UHDGLQJ¶V�JRDOV��SURFHGXUHV��DQG�RXWFRPHV"�

7KH�WHDFKHU�UHSRUWHG�D�SRVLWLYH�RSLQLRQ�RI�GXHW�UHDGLQJ���6KH�UHSRUWHG�LW�

ZDV�VRPHWKLQJ�ZRUWK�WU\LQJ�ZLWK�KHU�RZQ�VWXGHQWV�DQG�VXSSOHPHQWLQJ�ZLWK�

UHSHDWHG�UHDGLQJ�LQWHUYHQWLRQV���6KH�GLG�QRW�UHSRUW�WKDW�VKH�ZRXOG�UHSODFH�

UHSHDWHG�UHDGLQJ�ZLWK�GXHW�UHDGLQJ�PRVW�OLNHO\�GXH�WR�WKH�ODFN�RI�HYLGHQFH�WKDW�
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WKLV�VWXG\�SUHVHQWHG�LQ�VXSSRUWLQJ�WKH�SRVLWLYH�HIIHFW�RI�GXHW�UHDGLQJ�RQ�LPSURYLQJ�

UHDGLQJ�IOXHQF\����

7KH�VWXGHQW�UHSRUWV�RI�GXHW�UHDGLQJ�ZHUH�OHVV�FRQFOXVLYH���7ZR�RI�WKH�

SDUWLFLSDQWV�UHSRUWHG�WKH\�OLNHG�UHDGLQJ�EDFN�DQG�IRUWK�ZLWK�WKH�WHDFKHU�³D�OLWWOH�´��

7ZR�RI�WKH�SDUWLFLSDQWV�UHSRUWHG�WKDW�WKH\�OLNHG�KDYLQJ�WKH�WHDFKHU�WHOO�WKHP�WKH�

FRUUHFW�ZRUG���$OO�WKUHH�SDUWLFLSDQWV�UHSRUWHG�WKDW�WKH\�HQMR\HG�FRORULQJ�WKH�KRW�

DQG�FROG�JUDSK���

$OO�RI�WKH�SDUWLFLSDQWV�UHSRUWHG�WKDW�GXHW�UHDGLQJ�KHOSHG�WKHP�EHFRPH�D�

EHWWHU�UHDGHU���$OO�RI�WKH�VWXGHQWV�UHSRUWHG�WKDW�WKH\�SUHIHUUHG�GXHW�UHDGLQJ�RYHU�

VLOHQW�UHDGLQJ���2QH�SDUWLFLSDQW�UHSRUWHG�QRW�OLNLQJ�UHDGLQJ�EDFN�DQG�IRUWK�ZLWK�WKH�

WHDFKHU�RU�KDYLQJ�WKH�FRUUHFW�ZRUGV�WROG�WR�KLP�ZKHQ�KH�PDGH�D�PLVWDNH���/DVWO\��

RQH�SDUWLFLSDQW�UHSRUWHG�WKDW�GXHW�UHDGLQJ�WRRN�ORQJHU�WKDQ�KH�SUHIHUUHG����

/LPLWDWLRQV�
�

7KH�PRVW�VLJQLILFDQW�OLPLWDWLRQ�ZDV�XVH�RI�D�GHVLJQ�WKDW�GLG�QRW�DOORZ�IRU�

H[SHULPHQWDO�FRQWURO��+DG�WKHUH�EHHQ�LPSURYHPHQWV�LQ�WKH�LQWHUYHQWLRQ�FRQGLWLRQ��

P\�GHVLJQ�ZRXOG�QRW�KDYH�DOORZHG�PH�WR�FRQFOXGH�ZLWK�FHUWDLQW\�WKDW�WKH�HIIHFWV�

ZHUH�D�UHVXOW�RI�P\�LQWHUYHQWLRQ��+RZHYHU��JLYHQ�WKDW�WKHUH�ZHUH�QRW�FOHDU�

FKDQJHV�IURP�EDVHOLQH�WR�LQWHUYHQWLRQ�IRU�DQ\�RI�WKH�SDUWLFLSDQWV��WKLV�OLPLWDWLRQ�LV�

OHVV�FRQFHUQLQJ��:KDW�LV�RI�JUHDWHU�FRQFHUQ�LV�WKHUH�ZHUH�QRW�FKDQJHV²

LQGLFDWLQJ�WKLV�LQWHUYHQWLRQ�ZDV�QRW�HIIHFWLYH���7KH�LQWHUYHQWLRQ�ZDV�LQLWLDOO\�

GHVLJQHG�IRU�D�PXOWLSOH�EDVHOLQH�DFURVV�SDUWLFLSDQWV��KRZHYHU��ZKHQ�D�UREXVW�
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HIIHFW�ZDV�QRW�REVHUYHG�ZLWK�SDUWLFLSDQW����WKH�GHVLJQ�ZDV�FKDQJHG���,I�PXOWLSOH�

EDVHOLQH�DFURVV�SDUWLFLSDQWV�GHVLJQ�KDG�EHHQ�XVHG��WKH�LQWHUYHQWLRQLVW�ZRXOG�

KDYH�KDG�WR�ZDLW�PXFK�ORQJHU�WR�VHH�LI�DQ�HIIHFW�ZRXOG�RFFXU�ZKLFK�ZRXOG�DOVR�

SXW�SDUWLFLSDQW���DQG���DW�D�GLVDGYDQWDJH��DV�WKH\�ZRXOG�KDYH�WR�ZDLW�D�ORQJHU�

WLPH�WR�EHJLQ�LQWHUYHQWLRQ���%DVHG�RQ�WKHLU�EDVHOLQH�GDWD��LW�ZDV�REYLRXV�WKH\�

ZHUH�LQ�QHHG�RI�D�UHDGLQJ�LQWHUYHQWLRQ�VR�WKH�GHVLJQ�ZDV�FKDQJHG�WR�D�SUH�

H[SHULPHQWDO�$�%�GHVLJQ�LQ�RUGHU�WR�EHJLQ�SDUWLFLSDQW���DQG���LQ�LQWHUYHQWLRQ����

2QH�SRVVLEOH�H[SODQDWLRQ�IRU�WKH�LQHIIHFWLYHQHVV�RI�WKH�LQWHUYHQWLRQ�LV�WKH�

$,06ZHE�SDVVDJHV�PD\�QRW�KDYH�EHHQ�RI�HTXLYDOHQW�GLIILFXOW\��)RU�LQVWDQFH��

VRPH�WRSLFV�PD\�KDYH�EHHQ�PRUH�IDPLOLDU�WR�SDUWLFLSDQWV�WKDQ�WRSLFV�RQ�RWKHU�

SDVVDJHV���,I�D�WRSLF�LQ�RQH�SDVVDJH�ZDV�IDPLOLDU�WR�D�SDUWLFLSDQW��WKLV�PD\�KDYH�

DVVLVWHG�WKH�VWXGHQW�LQ�UHDGLQJ�D�KLJKHU�QXPEHU�RI�ZRUGV�FRUUHFWO\��&RQYHUVHO\��

XQIDPLOLDU�WRSLFV�LQ�SDVVDJHV�PD\�KDYH�FDXVHG�WKH�SDUWLFLSDQWV�WR�UHDG�DW�D�

VOLJKWO\�VORZHU�UDWH�DQG�ZLWK�OHVV�DFFXUDF\���

$QRWKHU�OLPLWDWLRQ�WR�WKLV�VWXG\�FRXOG�EH�WKH�OLPLWHG�QXPEHU�RI�ILGHOLW\�GDWD���

$�VHFRQG�REVHUYHU�REVHUYHG���VHVVLRQV��ZKLFK�ZDV�RQO\�����RI�LQWHUYHQWLRQ�

VHVVLRQV���0HDQ�LQWHUREVHUYHU�DJUHHPHQW�DFURVV�DOO�REVHUYDWLRQ�ZDV��������

0HDQ�SURFHGXUDO�ILGHOLW\�ZDV�FROOHFWHG�IRU�����RI�VHVVLRQV���0HDQ�SURFHGXUDO�

ILGHOLW\�DFURVV�DOO�REVHUYDWLRQV�ZDV�������7KH�YDULDELOLW\�LQ�SURFHGXUDO�ILGHOLW\�ZDV�

GXH�WR�WKH�HUURU�FRUUHFWLRQ�SURFHGXUH���7KH�LQWHUYHQWLRQLVW�GLG�FRUUHFW�HYHU\�HUURU�

EXW�GLG�QRW�DOZD\V�JR�EDFN�WR�WKH�EHJLQQLQJ�RI�WKH�VHQWHQFH�ZKHQ�HDFK�HUURU�ZDV�
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PDGH���7KH�DYHUDJHV�IRU�,2$�DQG�SURFHGXUDO�ILGHOLW\�FRXOG�KDYH�LQFUHDVHG�RU�

GHFUHDVHG�ZLWK�PRUH�REVHUYDWLRQ�VHVVLRQV���

$GGLWLRQDOO\��D�OLPLWDWLRQ�WR�WKLV�VWXG\�ZDV�,2$�IRU�&ROH�ZDV�YHU\�GLIILFXOW�WR�

PHDVXUH���&ROH¶V�VSHHFK�ZDV�GLIILFXOW�WR�XQGHUVWDQG��WKHUHIRUH��KLV�UHDGLQJ�

DFFXUDF\�ZDV�GLIILFXOW�WR�PHDVXUH���7KLV�GLIILFXOW\�OHG�WR�,2$�GHFUHDVLQJ�DQG�EHLQJ�

PRUH�GLIILFXOW�WR�PHDVXUH���+DG�KLV�VSHHFK�QRW�EHHQ�DQ�LVVXH��,2$�ZRXOG�KDYH�

EHHQ�PXFK�KLJKHU�DQG�KDG�JUHDWHU�VWDELOLW\���7KH�UHVHDUFKHU�DQG�VHFRQG�

REVHUYHU�FRQFXUUHG�WKDW�KLV�UHDGLQJ�ZDV�GLIILFXOW�WR�XQGHUVWDQG�WKHUHIRUH��OHDGLQJ�

WR�XQFHUWDLQW\�DV�WR�ZKHWKHU�RU�QRW�KH�UHDG�ZRUGV�FRUUHFWO\����

/DVWO\��D�OLPLWDWLRQ�LV�WKDW�WKHUH�LV�QR�ZD\�WR�EH�FHUWDLQ�WKDW�WKH�SDUWLFLSDQW�

UHDG�VLOHQWO\�GXULQJ�WKH�EDVHOLQH�DQG�JHQHUDOL]DWLRQ�FRQGLWLRQV���7KLV�OLPLWDWLRQ�LV�

XVXDOO\�GHDOW�ZLWK�E\�UHTXLULQJ�WKH�SDUWLFLSDQW�WR�UHDG�DORXG�WR�PDNH�FHUWDLQ�

KH�VKH�LV�DFWXDOO\�UHDGLQJ�WKH�SDVVDJH�PRUH�WKDQ�RQFH����

)XWXUH�'LUHFWLRQV�

)XWXUH�UHVHDUFKHUV�VKRXOG�DGGUHVV�WKH�OLPLWDWLRQV�GLVFXVVHG�E\�XVLQJ�DQ�

H[SHULPHQWDO�GHVLJQ��VXFK�DV�D�PXOWLSOH�EDVHOLQH�DFURVV�VWXGHQWV��FROOHFWLQJ�

VXIILFLHQW�,2$�DQG�WUHDWPHQW�LQWHJULW\�GDWD��DQG�WDNLQJ�PHDVXUHV�WR�HQVXUH�

SDVVDJHV�DUH�RI�HTXLYDOHQW�GLIILFXOW\��$GGLWLRQDOO\��IXWXUH�UHVHDUFKHUV�FRXOG�FROOHFW�

GDWD�RQ�VWXGHQWV�ZLWKRXW�OHDUQLQJ�GLVDELOLWLHV���3HUKDSV��GXHW�UHDGLQJ�ZRXOG�EH�

PRUH�HIIHFWLYH�RQ�VWXGHQWV�ZKR�DUH�UHDGLQJ�DW�RU�DERYH�JUDGH�OHYHO�WR�LPSURYH�

IOXHQF\�DQG�H[SUHVVLRQ����
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,I�DQ�HIIHFW�LV�REVHUYHG�XVLQJ�WKLV�LQWHUYHQWLRQ�GXULQJ�IXWXUH�UHVHDUFK��LW�

ZRXOG�DOVR�EH�UHFRPPHQGHG�WKDW�WKH�H[DPLQHUV�LQFOXGH�D�PDLQWHQDQFH�

SURFHGXUH���5HVHDUFKHUV�VKRXOG�ORRN�DW�KRZ�ORQJ�WKH�HIIHFWV�PDLQWDLQ�RQFH�GXHW�

UHDGLQJ�KDV�HQGHG����

)XWXUH�UHVHDUFKHUV�FRXOG�FRQGXFW�WKLV�VWXG\�ZLWK�D�PLQRU�FKDQJH�LQ�WKH�

EDVHOLQH�DQG�JHQHUDOL]DWLRQ�FRQGLWLRQV���5DWKHU�WKDQ�KDYLQJ�WKH�VWXGHQWV�UHDG�WKH�

SDVVDJH�³VLOHQWO\�WR�WKHPVHOYHV�´�WKH�VWXGHQW�ZRXOG�UHDG�WKH�SDVVDJH�DORXG�LQ�

RUGHU�WR�HQVXUH�WKH�UHSHDWHG�UHDGLQJ�DFWXDOO\�RFFXUV���$GGLWLRQDOO\��GDWD�RQ�WKH�

JHQHUDOL]DWLRQ�PHDVXUH�VKRXOG�EH�FROOHFWHG�EHIRUH�DQG�DIWHU�LQWHUYHQWLRQ���7KLV�

ZRXOG�DOORZ�IRU�D�PRUH�DFFXUDWH�FRPSDULVRQ�WR�YHULI\�LI�WKH�VNLOOV�JHQHUDOL]H�LQWR�

RI�DUHDV�RI�DFDGHPLD����

)XWXUH�UHVHDUFKHUV�FRXOG�FROOHFW�GDWD�RQ�VWXGHQWV�LQ�D�ZKROH�JURXS�RU�

VPDOO�JURXS�VHWWLQJV��UDWKHU�WKDQ�RQH�RQ�RQH���7KLV�FRXOG�EH�GRQH�LQ�WKH�

FODVVURRP�GXULQJ�UHDGLQJ�LQVWUXFWLRQ�ZLWK�WKH�HQWLUH�FODVV�RU�VPDOO�JURXSV�FKRUDO�

UHDGLQJ�HYHU\�RWKHU�ZRUG��DOWHUQDWLQJ�ZLWK�WKH�WHDFKHU����

,PSOLFDWLRQV�IRU�3UDFWLFH�

7HDFKHUV�VKRXOG�FRQWLQXH�XVLQJ�UHDGLQJ�IOXHQF\�LQWHUYHQWLRQV�WKDW�WKH\�

DOUHDG\�NQRZ�ZRUN�DQG�WKDW�KDYH�HPSLULFDO�UHVHDUFK�VXSSRUW���:KHQ�XVLQJ�D�

UHSHDWHG�UHDGLQJ�LQWHUYHQWLRQ��WHDFKHUV�FRXOG�WU\�GXHW�UHDGLQJ�DV�D�YDULDWLRQ�RI�

UHSHDWHG�UHDGLQJV����
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7HDFKHUV�VKRXOG�FRQVLGHU�KLJKOLJKWLQJ�WKH�SDVVDJHV��DV�ZDV�GRQH�LQ�WKLV�

VWXG\���7KH�KLJKOLJKWHG�SDVVDJHV�KHOSHG�WKH�UHVHDUFKHU�NQRZ�ZKLFK�ZRUG�WR�

UHDG��DV�LW�FDQ�EHFRPH�FRQIXVLQJ�WR�NHHS�WUDFN�RI�ZKLOH�WDNLQJ�WXUQV���,W�ZDV�DOVR�

KHOSIXO�GXULQJ�WKH�HUURU�FRUUHFWLRQ�SURFHGXUH�ZKHQ�WHDFKHU�DQG�VWXGHQW�KDG�WR�JR�

EDFN�WR�WKH�EHJLQQLQJ�RI�WKH�VHQWHQFH�ZKHQ�DQ�HUURU�ZDV�PDGH���,W�FDQ�EH�GLIILFXOW�

WR�UHPHPEHU�LI�WHDFKHU�RU�VWXGHQW�EHJDQ�UHDGLQJ�WKH�VHQWHQFH����

7HDFKHUV�PD\�ZDQW�WR�UHYLVH�WKH�EDVHOLQH�DQG�JHQHUDOL]DWLRQ�FRQGLWLRQ�WR�

UHSODFH�VLOHQW�UHDGLQJ�ZLWK�WKH�VWXGHQW�UHDGLQJ�DORXG�WR�HQVXUH�WKDW�WKH�VWXGHQW�

DFWXDOO\�UHDGV�WKH�SDVVDJH�PRUH�WKDQ�RQFH���7HDFKHUV�VKRXOG�FROOHFW�GDWD�ZKHQ�

XVLQJ�GXHW�UHDGLQJ�WR�FRQILUP�LWV�HIIHFW�DQG�LI�QR�HIIHFW�LV�REVHUYHG��WHDFKHUV�

VKRXOG�GLVFRQWLQXH�GXHW�UHDGLQJ�����

7HDFKHUV�VKRXOG�XVH�D�VHOI�JUDSKLQJ�FRPSRQHQW�DV�LW�ZDV�REVHUYHG�WR�EH�

PRWLYDWLQJ�IRU�WKH�SDUWLFLSDQWV���7KH�SDUWLFLSDQWV�OLNHG�WR�VHH�KRZ�PXFK�WKH\�

LQFUHDVHG�WKHLU�ZRUGV�UHDG�RQ�WKH�JUDSK���,W�ZDV�D�XVHIXO�YLVXDO�UHSUHVHQWDWLRQ�IRU�

WKH�VWXGHQWV��UDWKHU�WKDQ�MXVW�WHOOLQJ�WKHP�WKH�QXPEHUV�RI�ZRUGV�UHDG�HDFK�WLPH���

:KHQ�WKH�VWXGHQWV�FRPSOHWHG�WKHLU�VHOI�JUDSKLQJ��LW�SURYLGHG�LPPHGLDWH�IHHGEDFN�

RQ�KRZ�WKH\�LPSURYHG�WKHLU�UHDGLQJ���,PPHGLDWH�IHHGEDFN�ZDV�DOVR�YHU\�

PRWLYDWLQJ�IRU�WKH�VWXGHQWV���7KH\�NQHZ�RI�WKHLU�LPSURYHPHQW�ULJKW�DZD\����

,W�PD\�EH�EHQHILFLDO�IRU�WHDFKHUV�WR�VHW�D�JRDO�IRU�WKH�VWXGHQWV�DV�ZHOO���

*RDO�VHWWLQJ�PD\�LQFUHDVH�PRWLYDWLRQ�DV�ZHOO�DQG�KHOS�WKH�VWXGHQW�WR�UHDFK�HYHQ�
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KLJKHU�QXPEHUV�RI�ZRUGV�UHDG���*RDOV�FRXOG�EH�SRVWHG�LQ�WKH�FODVVURRP�WR�VHUYH�

DV�D�YLVXDO�UHPLQGHU�WR�WKH�VWXGHQW�RI�ZKDW�KH�VKH�LV�WU\LQJ�WR�DFKLHYH����

� �
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�
%LEOLRJUDSK\�

�
$PHULFDQ�)HGHUDWLRQ�RI�7HDFKHUV����������:KHUH�ZH�VWDQG��.����OLWHUDF\��

�
>(OHFWURQLF�YHUVLRQ@���5HWULHYHG�)HEUXDU\�������IURP��
�
KWWS���ZZZ�DIW�RUJ�SGIV�WHDFKHUV�ZZVN��OLWHUDF\�����SGI����

�
$UQROG��5��'����������$�FRPSDULVRQ�RI�WKH�QHXURORJLFDO�LPSUHVV�PHWKRG��7KH��

�
/DQJXDJH�H[SHULHQFH�DSSURDFK��DQG�FODVVURRP�WHDFKLQJ�IRU�FKLOGUHQ�ZLWK��
�
UHDGLQJ�GLVDELOLWLHV���)LQDO�5HSRUW���/DID\HWWH��,1��3HUGXH�5HVHDUFK��
�
)RXQGDWLRQ����(5,&�'RFXPHQW�5HSURGXFWLRQ�1R��('����������

%UXFN��0����������3HUVLVWHQFH�RI�G\VOH[LFV¶�SKRQRORJLFDO�DZDUHQHVV�GHILFLWV��������

'HYHORSPHQWDO�3V\FKRORJ\����������������

'DDQH��0��&���&DPSEHOO��-��5���*ULJJ��:��6���*RRGPDQ��0��-���	�2UDQMH��$���

��������)RXUWK�JUDGH�VWXGHQWV�UHDGLQJ�DORXG��1$(3������VSHFLDO�VWXG\�RI��

RUDO�UHDGLQJ��:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�(GXFDWLRQ��1DWLRQDO��

&HQWHU�IRU�(GXFDWLRQ�6WDWLVWLFV��*RYHUQPHQW�3ULQWLQJ�2IILFH���

(QJOHPDQQ��6����������,PSURYLQJ�UHDGLQJ�UDWH�RI�ORZ�SHUIRUPHUV��IURP��

KWWS���ZZZ�]LJVLWH�FRP�3')V�UHDGLQJUDWH�SGI��2FWREHU�������

)ORRG��-���-DSS��'��	�)LVKHU��'������������1HXURORJLFDO�LPSUHVV�PHWKRG���5HDGLQJ��

3V\FKRORJ\�����������������

+HFNHOPDQ��5��*�����������$�QHXURORJLFDO�LPSUHVV�PHWKRG�RI�UHPHGLDO�UHDGLQJ��

,QVWUXFWLRQ���$FDGHPLF�7KHUDS\����������������
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-XHO��&����������/HDUQLQJ�WR�UHDG�DQG�ZULWH��D�ORQJLWXGLQDO�VWXG\�RI����FKLOGUHQ��

IURP�ILUVW�WKURXJK�IRXUWK�JUDGHV��-RXUQDO�RI�(GXFDWLRQDO�3V\FKRORJ\���������

/D%HUJH��'���	�6DPXHOV��6��-����������7RZDUG�D�WKHRU\�RI�DXWRPDWLF�LQIRUPDWLRQ��

SURFHVVLQJ�LQ�UHDGLQJ��&RJQLWLYH�3V\FKRORJ\���������������

/\RQ��*�5���	�0RDWV��/�&�����������&ULWLFDO�FRQFHSWXDO�DQG�PHWKRGRORJLFDO��

FRQVLGHUDWLRQV�LQ�UHDGLQJ�LQWHUYHQWLRQ�UHVHDUFK���-RXUQDO�RI�/HDUQLQJ��

'LVDELOLWLHV�����������������

1$(3��������0DWKHPDWLFV�	�5HDGLQJ�$VVHVVPHQWV����������5HWULHYHG��

'HFHPEHU����������IURP��

KWWS���ZZZ�QDWLRQVUHSRUWFDUG�JRY�UHDGLQJBPDWKB������"JUDGH ��

1DWLRQDO�5HDGLQJ�3DQHO����������5HSRUW�RI�WKH�1DWLRQDO�5HDGLQJ�3DQHO��7HDFKLQJ��

FKLOGUHQ�WR�UHDG�>2QOLQH@��$YDLODEOH��KWWS���ZZZ�QLFKG�QLK���

JRY�SXEOLFDWLRQV�QUS�SXEVNH\�FIP�>������1RYHPEHU����@��

6DPXHOV��6��-����������7KH�PHWKRG�RI�UHSHDWHG�UHDGLQJV��7KH�5HDGLQJ�7HDFKHU���

�������±�����

6WDQRYLFK��.�(�����������0DWWKHZ�HIIHFWV�LQ�UHDGLQJ��6RPH�FRQVHTXHQFHV�LQ��

LQGLYLGXDO�GLIIHUHQFHV�LQ�WKH�DFTXLVLWLRQ�RI�OLWHUDF\���5HDGLQJ�5HVHDUFK��

4XDUWHUO\���������������GRL���������554��������

7KHUULHQ��:��-����������)OXHQF\�DQG�FRPSUHKHQVLRQ�JDLQV�DV�D�UHVXOW�RI�UHSHDWHG��

UHDGLQJ��5HPHGLDO�DQG�6SHFLDO�(GXFDWLRQ�������������������

7KHUULHQ��:��-���	�.XELQD��5��0����������7KH�LPSRUWDQFH�RI�FRQWH[W�LQ�UHSHDWHG��
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UHDGLQJ��5HDGLQJ�,PSURYHPHQW�������������������
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$33(1',;�$��$,06ZHE�3DVVDJH�

�

$OEHUW�ZDV�D�JROGILVK�LQ�D�ERZO���+H�DWH�D�EUHDNIDVW�RI�JUHHQ�DQG�
EURZQ�IODNHV�HDFK�PRUQLQJ���7KHQ�KH�ZDWFKHG�WKH�FKLOGUHQ�JR�RII�WR�
VFKRRO�

$OEHUW�KDWHG�EHLQJ�VWXFN�LQ�KLV�ERZO�EHFDXVH�KH�FRXOG�RQO\�VZLP�
DURXQG�LQ�FLUFOHV���+H
G�UDWKHU�JR�WR�VFKRRO���3RRU�$OEHUW�FRXOGQ
W�HYHQ�
UHDG�D�ERRN���7KH�SDJHV�ZRXOG�JHW�VRDNHG��

$OEHUW�ZDV�TXLWH�D�VPDUW�ILVK���+H�FRXOG�GR�IOLSV�XQGHU�ZDWHU���+H�
FRXOG�VSHOO�KLV�QDPH�LQ�WKH�SHEEOHV�RQ�WKH�ERWWRP�RI�KLV�ERZO���1R�
PDWWHU�KRZ�EULOOLDQW�$OEHUW�ZDV�WKRXJK��KH�VWLOO�KDG�D�SUREOHP���2QO\�WKH�
FDW�VSRNH�WR�KLP���$QG�WKH�FDW�ZDV�QRW�SDUWLFXODUO\�QLFH�WR�KLP��

�,
OO�HDW�\RX�XS�RQH�GD\���WKH�FDW�ZRXOG�WHOO�$OEHUW�ZKHQ�WKH\�ZHUH�DOO�
DORQH�LQ�WKH�KRXVH����,
OO�JREEOH�\RX�ULJKW�XS���<RX�ZLOO�EH�VXUSULVHG�WR�
GLVFRYHU�WKDW�QR�RQH�ZLOO�PLVV�\RX���

,W�VHHPHG�WR�$OEHUW�WKDW�HYHU\RQH�ORYHG�WKH�FDW���1R�RQH�VHHPHG�WR�
QRWLFH�WKH�FDW�ZDV�PHDQ���1R�RQH�VHHPHG�WR�FDUH�WKDW�WKH�FDW�KDWHG�
ERRNV�DQG�ZDVQ
W�VPDUW���7KH�FDW�FRXOGQ
W�HYHQ�VSHOO�KLV�RZQ�QDPH��EXW�
WKH�FKLOGUHQ�SOD\HG�ZLWK�KLP�HYHU\�GD\��

2QH�GD\�WKH�FDW�GLSSHG�KLV�SDZ�LQ�$OEHUW
V�ILVKERZO���7R�VDYH�
KLPVHOI��$OEHUW�VZDP�WR�WKH�YHU\�ERWWRP�RI�KLV�ILVKERZO���+H�KLG�EHKLQG�
VRPH�URFNV���:KHQ�WKH�FKLOGUHQ�FDPH�KRPH�IURP�VFKRRO�WKDW�GD\��WKH\�
VDZ�WKH�FDW�ZDV�ZHW���7KH\�GLGQ
W�VHH�$OEHUW�KLGLQJ�EHKLQG�WKH�URFNV�LQ�
WKH�ERWWRP�RI�KLV�ILVKERZO��DQG�WKDW�VFDUHG�WKHP��

�<RX�DUH�D�YHU\�QDXJKW\�FDW���WKH\�VKRXWHG��
)LQDOO\�RQH�RI�WKH�FKLOGUHQ�IRXQG�$OEHUW�KLGLQJ�LQ�WKH�ERWWRP�RI�WKH�

ERZO����,�IRXQG�KLP���,�IRXQG�RXU�ZRQGHUIXO�ILVK����$OEHUW�IHOW�KDSS\�WKDW�
KLV�IDPLO\�ORYHG�KLP�DIWHU�DOO��

1RZ�WKH�FDW�JHWV�ORFNHG�LQ�WKH�EDVHPHQW�HYHU\�GD\��DQG�WKH�
FKLOGUHQ�UHDG�ERRNV�WR�$OEHUW�HYHU\�QLJKW��

��
��
��
��
��
��
��
��
��
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���
���

/LFHQVHG�WR�$,06ZHE�7UDLQLQJ
)RU�WKH�����������6FKRRO�<HDU
'1��������

$OEHUW�ZDV�D�
*UDGH����3DVVDJH���

&RS\ULJKW������(GIRUPDWLRQ��,QF��
$OO�5LJKWV�5HVHUYHG�
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$33(1',;�%��'DWD�6KHHW

�

Duet Reading Data Collection 

Date/  
Session #

1st Reading 
COLD Notes for Untimed Reads

4th Reading 
HOT Additional Notes Student ___

BL
BL
BL
BL
BL

Date/ 
Session #

1st Reading 
COLD Notes for Untimed Reads

4th Reading 
HOT Additional Notes 

INT
INT
INT
INT
INT
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Cold Read and Hot Read Reading Fluency Progress Charts
Name:
Number of 
Words Read 
Correclty Date Date Date Date Date Date Date Date Date Date Date Date

100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10

Type Cold Hot Cold Hot Cold Hot Cold Hot Cold Hot Cold Hot
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��������������������������������������
�
�

�����������������������������ǫ�
ͳǤ����������������������������������������
�����������������Ǥ���

��������������������������������������������������������������������
������1���������������������������2��������������������������3�

ʹǤ��������������������������������������
����������������������Ǥ���

��������������������������������������������������������������������
������1���������������������������2��������������������������3�

͵Ǥ�����������������������������������������
������������������������������������
������������������������Ǥ�

��������������������������������������������������������������������
������1���������������������������2��������������������������3�

ͶǤ���������������������������������������
�����������Ǥ���

��������������������������������������������������������������������
������1���������������������������2��������������������������3�

ͷǤ���������������������������������
�������������Ǥ���

��������������������������������������������������������������������
������1���������������������������2��������������������������3�

�
͸Ǥ�����������������������������������������ǫ�
�
̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴�
�
̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴�
�
͹Ǥ������������������������������������������ǫ�
�
̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴�
�
̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴�
�
ͺǤ������������������������������������������ǡ����Ǥ�
�����������������������������
������������������������������������������Ǥ���������������������������������������ǡ�
�������������������ǥ�
�
�������������� � � � ���� � � ����������������
�
� �
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���������������������������������ǫ�
�
�����������������������������������������������������������������͵��������������Ǥ�
�

�
ͳʹǤ���������������������������������������������������������ǫ���������������������
�
ͳ͵Ǥ������������������������������������������������������ǫ���������������������������
�
ͳͶǤ�����������������������������������������������������ǥ�
�
̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴�
�
ͳͷǤ�������������������������������ǥ�
�
̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴��

ͳǤ�������������������������������������
����������������������������������Ǥ�

��������������������������������������������������������������������
������1���������������������������2��������������������������3�

ʹǤ����������������������������������������
���������������������������������������
������Ǥ��

��������������������������������������������������������������������
������1���������������������������2��������������������������3�

͵Ǥ���������������������������������������
��������ǯ�������������������Ǥ���

��������������������������������������������������������������������
������1���������������������������2��������������������������3�

ͶǤ���������������������������
�����������������������������������������
�������������������������������������Ǥ���

��������������������������������������������������������������������
������1���������������������������2��������������������������3�

ͷǤ������������������������������
�������������������������������������
������Ǥ�

��������������������������������������������������������������������
������1���������������������������2��������������������������3�

͸Ǥ��������������ȋ�����������������������
����������������Ȍ�����������������
���������Ǥ�

��������������������������������������������������������������������
������1���������������������������2��������������������������3�

͹Ǥ����������������������������������
�������������������������Ǥ�

��������������������������������������������������������������������
������1���������������������������2��������������������������3�

ͺǤ����������Ǧ���������������������������
�����������������Ǥ�

��������������������������������������������������������������������
������1���������������������������2��������������������������3�

ͻǤ�������������������������������������
����������������������������������Ǥ�

��������������������������������������������������������������������
������1���������������������������2��������������������������3�

ͳͲǤ�������������������������������������
�������ǫ���

��������������������������������������������������������������������
������1���������������������������2��������������������������3�

ͳͳǤ������������������������������������
�����������������ǫ�

��������������������������������������������������������������������
������1���������������������������2��������������������������3�
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