
:ULWLQJ�,QVWUXFWLRQ�0DWWHUV�

5HVHDUFK�RQ�:ULWLQJ�,QVWUXFWLRQ�DQG�7HFKQRORJ\�%DVHG�:ULWLQJ�,QVWUXFWLRQ�IRU�6WXGHQWV�ZLWK

:ULWLQJ�'LIILFXOWLHV�

,QDXJXUDO�'LVVHUWDWLRQ

IRU�WKH�DWWDLQPHQW�RI�WKH�GRFWRUDWH�GHJUHH

RI�WKH�+XPDQ�6FLHQFHV�)DFXOW\

8QLYHUVLW\�RI�&RORJQH

LQ�DFFRUGDQFH�ZLWK�WKH�GRFWRUDWH�UHJXODWLRQV�RI

����������

VXEPLWWHG�E\

.HUVWLQ�1REHO

IURP�:HVHO��*HUPDQ\

6HSWHPEHU�����

6XSHUYLVHG�E\�3K�'��3URIHVVRU�0DWWKLDV�*U�QNH
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6XSHUYLVHG�E\�3K�'��3URIHVVRU�0DWWKLDV�*U�QNH��SULPDU\�VXSHUYLVRU�

6XSHUYLVHG�E\�3K�'��3URIHVVRU�'DYLG�6FDQORQ��VHFRQGDU\�VXSHUYLVRU�
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$FNQRZOHGJHPHQWV

,�ZRXOG�OLNH�WR�WKDQN�P\�VXSHUYLVRU�0DWWKLDV�*U�QNH�IRU�KLV�SDWLHQW�DQG�SRVLWLYH�VXSSRUW

ZLWKRXW�SUHVVXUH��,�ZRXOG�DOVR�OLNH�WR�WKDQN�WKH�WHDP�DW�WKH�=HQWUXP�1HW]ZHUN�0HGLHQ�DQG

8GR�.XOOLN�IRU�VXSSRUW�DQG�WKH�JRRG�ZRUNLQJ�FRQGLWLRQV��,�WKDQN�'DYLG�6FDQORQ�IRU�WDNLQJ�WKH

WLPH�WR�VXSHUYLVH�P\�ZRUN�DV�D�VHFRQG�UHYLHZHU��,�IHHO�YHU\�KRQRUHG��7KDQNV�WR�.ULVWLH

$VDUR�6DGGOHU�DQG�%UXFH�6DGGOHU��LW�LV�VXFK�D�SOHDVXUH�WR�EH�DEOH�WR�ZRUN�ZLWK�\RX��7KDQNV

$QQH�IRU�WKH�ZLOG�ULGH�WKURXJK�DOZD\V�QHZ�SXEOLFDWLRQV�DQG�VWXGLHV�DQG�IRU�PDNLQJ�UHVHDUFK

IXQ��7KDQNV�DOVR�WR�6XVDQQH�DQG�-HQQLIHU�IRU�WKH�VXSSRUW��7KDQNV�WR�P\�QRLVH�FDQFHOLQJ

KHDGSKRQHV��P\�FRQVWDQW�FRPSDQLRQ�DQG�WR�3URMHFW�&DWDO\VW�DQG�LWV�FRPPXQLW\�IRU�WDNLQJ

P\�PLQG�RII�RI�ZULWLQJ�DQG�IRUHYHU�DGGLQJ�WKH�ZRUG�LWHUDWLRQ�WR�P\�YRFDEXODU\��,W�LV�LPSRUWDQW

IRU�PH�WR�WKDQN�P\�SDUHQWV�IRU�WKHLU�VXSSRUW�WKURXJKRXW�P\�HYHU�FKDQJLQJ�OLIH�FKRLFHV��%HQ�

DQG�'DYLG�%HWKH�IRU�SURRIUHDGLQJ�DQG�HPRWLRQDO�VXSSRUW��:KLOH�LW�ZLOO�DOZD\V�EH�JRRG

PHPRULHV��,�P�KDSS\�,�FDQ�ILQDOO\�WXUQ�WKLV�SDSHU�LQ��LW�KDV�EHHQ�H[KDXVWLQJ��7KDQN�\RX�DOO�IRU

FRQWULEXWLQJ�
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$EVWUDFW

7KLV�WH[W�SURYLGHV�WKH�IUDPHZRUN�IRU�IRXU�VWXGLHV�RQ�ZULWLQJ�LQVWUXFWLRQ�IRU�VWUXJJOLQJ�ZULWHUV

ZLWK�DQG�ZLWKRXW�GLDJQRVHG�OHDUQLQJ�GLVDELOLWLHV��$IWHU�VWXGHQWV�DUH�LQWURGXFHG�WR�WKH�FRQFHSW

RI�ZULWLQJ�WH[WV�LQ�HOHPHQWDU\�VFKRRO��WKH�LQIOXHQFH�RI�VWXGHQWV��DELOLW\�WR WKLQN�RQ�SDSHU JDLQV

PRUH�DQG�PRUH�UHOHYDQFH�IRU�VXFFHVV�LQ�OLIH��%XW�WKH�ZULWLQJ�SURFHVV�LV�FRPSOH[�DQG�PDQ\

VWXGHQWV�ZLWK�DQG�ZLWKRXW�GLVDELOLWLHV�VWUXJJOH�ZLWK�WKH�WDVN�RI�WH[W�FRPSRVLWLRQ�ZKLOH�PDQ\

WHDFKHUV�UHSRUW�WKDW�WKH\�GLG�QRW�UHFHLYH�DGHTXDWH�LQVWUXFWLRQ�RQ�KRZ�WR�WHDFK�ZULWLQJ�

$GGLWLRQDOO\��PRVW�ZULWLQJ�RXWVLGH�RI�VFKRRO�LV�GRQH�GLJLWDOO\��EXW�WHFKQRORJ\�XVH�IRU�ZULWLQJ

LQVWUXFWLRQ�LQ�FODVVURRPV�LV�VWLOO�UHODWLYHO\�UDUH��7KH�VWXGLHV�SUHVHQWHG�LQ�WKLV�WH[W�LQYHVWLJDWH

SURPLVLQJ�LQVWUXFWLRQDO�SUDFWLFHV�WKDW�KDYH�QRW�UHFHLYHG�PXFK�DWWHQWLRQ�LQ�WKH�VFKRODUO\

OLWHUDWXUH�RQ�ZULWLQJ�LQVWUXFWLRQ�IRU�VWUXJJOLQJ�VWXGHQWV��7KH\�DLP�WR�DGG�WR�WKH�JURZLQJ�ERG\

RI�OLWHUDWXUH�RQ�KRZ�WR�VXSSRUW�WHDFKHUV�LQ�GHOLYHULQJ�HIIHFWLYH�ZULWLQJ�LQWHUYHQWLRQV�WR�WKHLU

VWXGHQWV��)XUWKHUPRUH��WZR�RI�WKH�IRXU�VWXGLHV�UHIHUUHG�WR�LQ�WKLV�SDSHU�FRQWULEXWH�WR�IXUWKHU

GHWHUPLQH�ZKLFK�VSHFLILF�HOHPHQWV�RI�WHFKQRORJ\�EDVHG�LQVWUXFWLRQ�PD\�LPSDFW�ZULWLQJ��7KH

VWXGLHV�ZHUH�FRQGXFWHG�LQ�SULPDU\�DQG�VHFRQGDU\�FODVVURRPV�LQ�*HUPDQ\�ZLWK�VWXGHQWV�WKDW

VWUXJJOH�ZLWK�WKH�WDVN�RI�FRPSRVLWLRQ�ZULWLQJ��5HVXOWV�IURP�WKH�H[SHULPHQWV�ZHUH

HQFRXUDJLQJ�DQG�LQGLFDWH�WKDW�ZULWLQJ�LQWHUYHQWLRQ�ZDV�IHDVLEOH�DQG�VXFFHVVIXO�LQ�VXSSRUWLQJ

WKHVH�VWXGHQWV�LQ�WKHLU�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�ZULWLQJ��,PSOLFDWLRQV�IRU�SUDFWLFH�DQG�IXWXUH

UHVHDUFK�DUH�GLVFXVVHG�LQ�GHWDLO�
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&RQWHQWV

$EVWUDFW �

7KH�,PSRUWDQFH�RI�:ULWLQJ �

7KH�:ULWLQJ�3URFHVV �

6WXGHQWV�ZLWK�:ULWLQJ�'LIILFXOWLHV �

%DUULHUV�IRU�6WXGHQWV�ZLWK�:ULWLQJ�'LIILFXOWLHV �

:ULWLQJ�,QVWUXFWLRQ ��
6HOI�5HJXODWHG�6WUDWHJ\�'HYHORSPHQW��656'� ��
7KH�6WRS�	�/LVW�6WUDWHJ\ ��
6WRU\�0DSSLQJ ��
6LPXOWDQHRXV�3URPSWLQJ�3URFHGXUHV ��

7HFKQRORJ\�EDVHG�:ULWLQJ�,QVWUXFWLRQ ��

5HVHDUFK�4XHVWLRQV�$FURVV�WKH�3XEOLFDWLRQV�RQ�:ULWLQJ�,QVWUXFWLRQ ��

3XEOLFDWLRQV ��

3XEOLFDWLRQ�1R����6XPPDU\� ��

³7KH�HIIHFWV�RI�D�FRPSXWHU�DVVLVWHG�ZULWLQJ�LQVWUXFWLRQ�RQ�WKH�OHQJWK�DQG�TXDOLW\�RI�HVVD\V
ZULWWHQ�E\�ILIWK�JUDGHUV�DW�ULVN�IRU�VFKRRO�IDLOXUH´ ��

,QWURGXFWLRQ ��
0HWKRGV ��
5HVXOWV ��
'LVFXVVLRQ ��

3XEOLFDWLRQ�1R����6XPPDU\� ��

(IIHFWV�RI�WKH�6723�DQG�/,67�6WUDWHJ\�RQ�WKH�:ULWLQJ�3HUIRUPDQFH�RI�6WUXJJOLQJ�)RXUWK
*UDGHUV ��

,QWURGXFWLRQ ��
0HWKRGV ��
5HVXOWV ��
'LVFXVVLRQ ��

3XEOLFDWLRQ�1R�����6XPPDU\� ��

(IIHFWV�RI�D�&RPSXWHUL]HG�6723�	�/,67�,QWHUYHQWLRQ�WR�)RVWHU�7H[W�3URGXFWLRQ�6NLOOV�LQ
6WXGHQWV�:KR�6WUXJJOH�:LWK�&RPSRVLWLRQ�:ULWLQJ ��

,QWURGXFWLRQ ��
0HWKRGV ��
5HVXOWV ��
'LVFXVVLRQ ��

3XEOLFDWLRQ�1R�����6XPPDU\� ��
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8VLQJ�D�6LPXOWDQHRXV�3URPSWLQJ�3URFHGXUH�WR�,PSURYH�WKH�4XDOLW\�RI�WKH�:ULWLQJ�RI�7KUHH
6WXGHQWV�:LWK�/HDUQLQJ�'LVDELOLWLHV ��

,QWURGXFWLRQ ��
0HWKRGV ��
5HVXOWV ��
'LVFXVVLRQ ��

'LVFXVVLRQ ��

0DLQ�)LQGLQJV ��

/LPLWDWLRQV�DQG�)XWXUH�5HVHDUFK ��

,PSOLFDWLRQV�IRU�3UDFWLFH ��

5HIHUHQFHV ��

$SSHQGL[�$��3XEOLFDWLRQ�1R�����SHHU�UHYLHZHG� ��

$SSHQGL[�%��3XEOLFDWLRQ�1R�����SHHU�UHYLHZHG� ��

$SSHQGL[�&��3XEOLFDWLRQ�1R�����SHHU�UHYLHZHG� ��

$SSHQGL[�'��3XEOLFDWLRQ�1R�����SHHU�UHYLHZHG� ���

$SSHQGL[�(��³(UNOlUXQJ�]XU�(LJHQOHLVWXQJ´�>'HFODUDWLRQ�RI�RZQ�SHUIRUPDQFH@ ���

$SSHQGL[�)��³(UNOlUXQJ�]XU�6HOEVWVWlQGLJNHLW´�>'HFODUDWLRQ�RI�LQGHSHQGHQFH@ ���

$SSHQGL[�*��3XEOLFDWLRQV ���
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7KH�,PSRUWDQFH�RI�:ULWLQJ

7KH�LQIOXHQFH�ZULWLQJ�VNLOOV�KDYH�RQ�VXFFHVV�LQ�OLIH�FDQQRW�EH�XQGHUVWDWHG��:ULWLQJ�LV

DQ�HVVHQWLDO�VNLOO�ZKRVH�IRXQGDWLRQDO�UXOHV�DQG�WHFKQLTXHV�DUH�WDXJKW�LQ�HOHPHQWDU\�VFKRRO�

IURP�WKHQ�RQ��ZULWLQJ�SURILFLHQF\�LV�SLYRWDO�WR�XQGHUVWDQG��GHPRQVWUDWH��DQG�VKDUH

NQRZOHGJH��DQG�WR�FRPPXQLFDWH�DQG�FRRSHUDWH�LQ�DFDGHPLF��RFFXSDWLRQDO��SHUVRQDO��DQG

VRFLHWDO�FRQWH[WV��*UDKDP����������*LOOHVSLH�HW�DO���������IRXQG�WKDW����SHUFHQW�RI�WHDFKHUV

DFURVV�VXEMHFWV�LQFOXGH�ZULWLQJ�WDVNV�LQ�WKHLU�OHVVRQV�WR�HQKDQFH�VWXGHQWV��XQGHUVWDQGLQJ�

7KLV�FOHDUO\�GHPRQVWUDWHV�WKH�LPSRUWDQFH�RI�ZULWLQJ�LQ�VFKRRO�VHWWLQJV�DQG�VXJJHVWV�WKDW

VXSSRUWLQJ�VWXGHQWV��ZULWLQJ�VNLOOV�FDQ�SRVLWLYHO\�LPSDFW�RYHUDOO�DFDGHPLF�VXFFHVV��2XWVLGH�RI

VFKRRO��ZULWLQJ�DIIHFWV�DQ�LQGLYLGXDO¶V�HFRQRPLF�FKDQFHV��ZLWK�HVVD\V�EHLQJ�D�SDUW�RI�FROOHJH

DSSOLFDWLRQV�DQG�HPSOR\HUV�LQFOXGLQJ�WKH�ZULWLQJ�SURILFLHQF\�RI�D�FDQGLGDWH�LQ�WKHLU�GHFLVLRQV

DERXW�KLULQJ�DQG�SURPRWLQJ�WKHLU�HPSOR\HHV��1DWLRQDO�&RPPLVVLRQ�RQ�:ULWLQJ��������

)XUWKHUPRUH��UDSLG�GLJLWL]DWLRQ�LV�FKDQJLQJ�WKH�ZD\�ZH�OLYH��ZRUN��OHDUQ��DQG�HYHQ�VRFLDOL]H

�9RRJW�	�5REOLQ���������,Q�WKLV�FRQWH[W��XQGHU�WHUPV�VXFK�DV���VW�FHQWXU\�VNLOOV�RU�NH\

FRPSHWHQFLHV��VNLOOV�KDYH�EHHQ�LGHQWLILHG�WKDW�SDUWLFXODUO\�WDUJHW�WKH�FKDQJLQJ�FRPSHWHQF\

H[SHFWDWLRQV�ZLWKLQ�LQIRUPDWLRQ�VRFLHW\��VXFK�DV�UHVHDUFKLQJ��HYDOXDWLQJ��DQG�VKDULQJ

LQIRUPDWLRQ��YDQ�/DDU�HW�DO���������9RRJW�	�5REOLQ���������$FFRUGLQJO\��DGHTXDWH�ZULWWHQ

ODQJXDJH�VNLOOV�DUH�FUXFLDO�IRU�SDUWLFLSDWLRQ�DQG�VXFFHVV�LQ�WKH�LQIRUPDWLRQ�VRFLHW\��7KH

UHOHYDQFH�RI�GLJLWDO�FRPPXQLFDWLRQ�KDV�ORQJ�VLQFH�VSUHDG�WR�DOO�DUHDV�RI�OLIH�DQG��ZLWK

SUHGRPLQDQWO\�ZULWWHQ�FRPPXQLFDWLRQ�LQ�VRFLDO�PHGLD��LW�HYHQ�HQFRPSDVVHV�WKH�UHDOP�RI

SULYDWH�FRPPXQLFDWLRQ��)UHHGPDQ�HW�DO���������.DUDGDJ�	�.D\DEDVL���������5HFRJQL]LQJ�WKH

LPSRUWDQFH�RI�ZULWLQJ�PDNHV�LW�FOHDU�WKDW�LQGLYLGXDOV�ZKR�GRQ
W�UHDFK�SURILFLHQF\�LQ�ZULWLQJ�DUH

DW�D�GLVDGYDQWDJH�

*UDKDP��������ORRNHG�ZLWK�FRQFHUQ�RQ�DYDLODEOH�VWDWLVWLFV�IURP�WKH�86�UHSRUWLQJ�WKDW

RQO\�DURXQG�RQH�RXW�RI�WKUHH�VWXGHQWV�DFKLHYH�JUDGH�OHYHO�DSSURSULDWH�VWDQGDUGV��1DWLRQDO
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&HQWHU�IRU�(GXFDWLRQDO�6WDWLVWLFV���������)RU�VWXGHQWV�LGHQWLILHG�ZLWK�D�GLVDELOLW\��WKH�1DWLRQDO

$VVHVVPHQW�RI�(GXFDWLRQDO�3URJUHVV��8�6��'HSDUWPHQW�RI�(GXFDWLRQ��������IRXQG�WKDW�RQO\

���ZHUH�DEOH�WR�UHDFK�ZULWLQJ�SURILFLHQF\�DQG�����RI�WKH�SRSXODWLRQ�RI�VWXGHQWV�ZLWK�D

GLVDELOLW\�GLG�QRW�QRW�PHHW�EDVLF�ZULWLQJ�DFKLHYHPHQW�OHYHOV��$QG�DFFRUGLQJ�WR�*UDKDP�DQG

+DUULV������������RXW�RI����VWXGHQWV�ZLWK OHDUQLQJ GLVDELOLWLHV �/'���GR�QRW�DFTXLUH�DGHTXDWH

ZULWLQJ�VNLOOV�WR�VXFFHHG�LQ�VFKRRO��1DWLRQDO�DVVHVVPHQWV�RI�VWXGHQWV��DFDGHPLF�VNLOOV�LQ

*HUPDQ\�IRFXV�RQ�UHDGLQJ��OLVWHQLQJ�DQG�VSHOOLQJ�EXW�GR�QRW�LQFOXGH�ZULWLQJ��VHH�%RV�HW�DO��

�������FRQFHUQV�DERXW�VWXGHQWV��ZULWLQJ�GHYHORSPHQW�DUH�QRW�OLPLWHG�WR�WKH�86�DORQH��EXW�DUH

UHSRUWHG�DFURVV�WKH�JOREH��VHH�*UDKDP�	�5LMODDUVGDP���������,Q�UHVSRQVH��VHYHUDO�FRXQWULHV

XVH�FXUULFXODU�VWDQGDUGV�WR�GHVFULEH�EHQFKPDUNV�DQG�SURYLGH�D�URDGPDS�IRU�ZULWLQJ�VNLOOV

WKDW�VWXGHQWV�DUH�H[SHFWHG�WR�UHDFK�DW�D�FHUWDLQ�JUDGH��&&66��������0LQLVWHULXP�I�U�6FKXOH

XQG�%LOGXQJ�>0LQLVWU\�RI�6FKRRO�DQG�(GXFDWLRQ@���������6HYHUDO�UHDVRQV�FRQWULEXWH�WR

VWXGHQWV�VWUXJJOLQJ�ZLWK�WKH�WDVN�RI�ZULWLQJ��LQFOXGLQJ�WKH�TXDOLW\�RI�ZULWLQJ�LQVWUXFWLRQ�

ELRORJLFDO��JHQHWLF��DQG�HFRQRPLF�IDFWRUV��*UDKDP���������2Q�WRS�RI�WKDW��WKH�ZULWLQJ�SURFHVV

LWVHOI�FRQVLVWV�RI�D�FRPSOH[�VHW�RI�LQWHUUHODWHG�VNLOOV�DQG�LV�QRW�OHDUQW�QDWXUDOO\��HJG���

7KH�:ULWLQJ�3URFHVV

7R�GHPRQVWUDWH�WKH�FRPSOH[�WDVNV�LQYROYHG�LQ�ZULWLQJ�D�WH[W��+D\HV�DQG�)ORZHU

�������GHYHORSHG�D�PRGHO�GLYLGLQJ�WKH�ZULWLQJ�SURFHVV�LQ�WKH�WKUHH�SKDVHV��D� SODQQLQJ���E�

WUDQVFULELQJ�DQG��F��UHYLHZLQJ��'XULQJ�SODQQLQJ��D ZULWHU�DFWLYDWHV�SULRU�NQRZOHGJH��VHWV

ZULWLQJ�JRDOV��WKLQNV�RI��DQG�RUJDQL]HV�LGHDV��'XULQJ�WKH�WUDQVFULELQJ�SDUW�RI�WKH�ZULWLQJ

SURFHVV��D�ZULWHU�WUDQVODWHV�WKRXJKWV�LQWR�ZRUGV�E\�ZULWLQJ�E\�KDQG�RU�XVLQJ�D�NH\ERDUG�

5HYLVLQJ�LQFOXGHV�UHDGLQJ�DQG�FRUUHFWLQJ�RQH
V�RZQ�WH[W��7KH�WKUHH�SKDVHV�RI�WKH�ZULWLQJ

SURFHVV�DUH�LQWHUUHODWHG�DQG�SHUIRUPHG�UHFXUVLYHO\�DQG�QHDUO\�VLPXOWDQHRXVO\�ZKLOH�D�ZULWHU

LV�GUDIWLQJ�D�WH[W��HJG����,Q�D�ODWHU�DGDSWLRQ��+D\HV��������HPSKDVL]HG�PRWLYDWLRQ��FRJQLWLYH

SURFHVVHV��DQG�ZRUNLQJ�PHPRU\�DV�SUHUHTXLVLWHV�RI�DQ�LQGLYLGXDO�IRU�HIIHFWLYH�WH[W

SURGXFWLRQ�
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6WXGHQWV�ZLWK�:ULWLQJ�'LIILFXOWLHV

$�PDMRULW\�RI�WKH�UHVHDUFK�RQ�ZULWLQJ�LQVWUXFWLRQ�RULJLQDWHV�IURP�WKH�86��ZKHUH

OHDUQLQJ�GLVDELOLWLHV�DUH�FKDUDFWHUL]HG�E\�VLJQLILFDQW�GLIILFXOWLHV�LQ�RQH�RU�PRUH�DFDGHPLF

DUHDV��*DUWODQG�	�6WURVQLGHU���������$V�RQH�RI�WKH�LGHQWLILHG�DFDGHPLF�DUHDV� GLIILFXOWLHV�ZLWK

ZULWWHQ�H[SUHVVLRQ LV�FRQVLGHUHG�D�W\SH�RI�OHDUQLQJ GLVDELOLW\��HJG���FODVVLILHG�XQGHU�WKH

,QGLYLGXDOV�ZLWK 'LVDELOLWLHV�LQ (GXFDWLRQ $FW��³,'($´� 8�6��'HSDUWPHQW�RI�(GXFDWLRQ��������

,Q�WKLV�SDSHU��WKH�WHUP ZULWLQJ�GLIILFXOWLHV LV�XVHG LQ�UHIHUHQFH�WR�VWXGHQWV�ZKR�XQGHUSHUIRUP

LQ�UHODWLRQ�WR�WKH�H[SHFWHG�JUDGH�OHYHO�DSSURSULDWH�ZULWLQJ�SURILFLHQF\�GHVSLWH�WDUJHWHG�KHOS

�'60�����������0DQ\�86�SXEOLFDWLRQV�IRFXVLQJ�RQ�VWXGHQWV�ZKR�VWUXJJOH�ZLWK�ZULWLQJ�DUH

OLNHO\�WR�XVH�WKH�WHUP�³/HDUQLQJ�'LVDELOLW\´��%XW�WKH�FULWHULD�DQG�GHILQLWLRQ�IRU�WKH�WHUP

/HDUQLQJ�'LVDELOLW\ LV�GLVFXVVHG�FRQWURYHUVLDOO\�DURXQG WKH�JOREH�DQG�UHIHUV�WR�GLIIHUHQW

JURXSV�RI�VWXGHQWV�LQ�GLIIHUHQW�SDUWV�RI�WKH�ZRUOG��VHH�IRU�LQVWDQFH�*U�QNH�	�&DYHQGLVK�

������6FDQORQ���������)HGHUDO�HGXFDWLRQ�ODZV�LQ�*HUPDQ\�UHTXLUH�D�IRUPDO�GLDJQRVLV

DWWHVWLQJ VHYHUH��ORQJ�ODVWLQJ�DQG�H[WHQVLYH�XQGHUSHUIRUPDQFH DFURVV�DFDGHPLF�VXEMHFWV IRU

DQ�LQGLYLGXDO�WR�FODVVLI\�DV�KDYLQJ�VSHFLDO�HGXFDWLRQDO�QHHGV�ZLWK�IRFXV�RQ�OHDUQLQJ

�³6RQGHUSlGDJRJLVFKHU�6FKZHUSXQNW�/HUQHQ�>6SHFLDO�HGXFDWLRQ�IRFXV�OHDUQLQJ@´��.0.�

�������,W�LV�H[SHFWHG�WKDW�WKHVH�VWXGHQWV�GHPRQVWUDWH�D�EHORZ�DYHUDJH�,4�VFRUH�LQ�DQ

LQWHOOHFWXDO�DVVHVVPHQW��EXW�IHGHUDO�JXLGHOLQHV�VSHFLI\�WKDW�WKH�GLDJQRVWLF�SURFHVV�HYDOXDWHV

QRW�RQO\�,4�VFRUHV��EXW�DOO�UHOHYDQW�LQIRUPDWLRQ�DQG�DVVHVVPHQWV�UHODWHG�WR�WKH�LQGLYLGXDO�WR

HVWDEOLVK�D�IRUPDO�VSHFLDO�QHHGV�GLDJQRVLV��HJG���

%DUULHUV�IRU�6WXGHQWV�ZLWK�:ULWLQJ�'LIILFXOWLHV

0DQ\�VWXGHQWV�VWUXJJOH�ZLWK�WKH�WDVN�RI�WH[W�SURGXFWLRQ��*UDKDP�	�+DUULV���������%XW

LQ�FRPSDULVRQ�WR�WKHLU�W\SLFDOO\�DFKLHYLQJ�SHHUV��VWXGHQWV�ZLWK�OHDUQLQJ�GLVDELOLWLHV�DV�ZHOO�DV

VWXGHQWV�ZLWK�RU�DW�ULVN�IRU�ZULWLQJ�GLIILFXOWLHV�H[SHULHQFH�JUHDWHU�EDUULHUV�WKDW�FRQFHUQ�PRVW

DVSHFWV�RI�WKH�ZULWLQJ�SURFHVV��*UDKDP�	�+DOO��������*UDKDP�HW�DO����������'LIILFXOWLHV�ZLWK

JHQHUDO�FRJQLWLYH�RU�DIIHFWLYH�SURFHVVHV�ZLOO�OLPLW�D�VWXGHQWV��DFFHVV�WR�JHQHUDO�ZULWLQJ�DQG

VWUDWHJ\�NQRZOHGJH��6ZDQVRQ�HW�DO����������$GGLWLRQDOO\��DQ\�GLIILFXOWLHV�WKDW�FRQFHUQ

IRXQGDWLRQDO�WH[W�SURGXFWLRQ�VNLOOV�OLNH�VSHOOLQJ��KDQGZULWLQJ��JUDPPDU��W\SLQJ��DQG�YRFDEXODU\
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ZLOO�UHVXOW�LQ�WKLV�VWXGHQW�KDYLQJ�WR�VKLIW�IRFXV�WRZDUGV�WKLV�WDVN�GXULQJ�WKH�WUDQVFULELQJ

SURFHVV��OHDYLQJ�OLWWOH�URRP�LQ�ZRUNLQJ�PHPRU\�IRU�WKH�XVH�RI�KLJKHU�OHYHO�VNLOOV�OLNH�VWUDWHJLHV

DQG�NQRZOHGJH�WR�DSSO\�WR�FRQWHQW��PHDQLQJ��DQG�FRKHUHQFH��%DNHU�HW�DO���������*LOOHVSLH�	

*UDKDP��������*UDKDP�HW�DO����������7\SLFDOO\��VWXGHQWV�ZLWK�/'�VSHQG�OHVV�WLPH�SODQQLQJ�D

ZULWLQJ�WDVN�DQG�JHQHUDWLQJ�DQG�RUJDQL]LQJ�WKHLU�LGHDV��*HUVWHQ�	�%DNHU��������+DXWK�HW�DO��

�������7KHVH�VWUXJJOLQJ�ZULWHUV�DSSURDFK�D�ZULWLQJ�WDVN�QRW�VR�PXFK�DV�D�VWHS�E\�VWHS

SURFHVV�WR�FUHDWH�D�FRKHUHQW�WH[W��EXW�PRUH�DV�D�WDVN�WR�ZULWH�GRZQ�WKHLU�NQRZOHGJH�DERXW�D

VSHFLILF�FRQWH[W��*UDKDP���������+HQFH��WKH\�ZULWH�GRZQ�HYHU\WKLQJ�WKH\�NQRZ�DERXW�WKH

WRSLF��GLVUHJDUGLQJ�WKH�QHHG�IRU�VWUXFWXUDO�FODULW\��SXUSRVH��DQG�FRKHUHQFH��HJG����)XUWKHU�

ZKHQ�UHYLVLQJ��VWXGHQWV�ZLWK�/'�W\SLFDOO\�IRFXV�PRVWO\�RQ�JUDPPDU��VSHOOLQJ��DQG�PHFKDQLFV

�*UDKDP�HW�DO����������LQVWHDG�RI�HGLWLQJ�IRU�FRKHUHQFH�RU�IRUPDO�VWUXFWXUH��*UDKDP�HW�DO��

�������)LQDOO\��ZLWK�ZULWLQJ�EHLQJ�VXFK�D�FKDOOHQJLQJ�DQG�WLPH�FRQVXPLQJ�WDVN��UHVHDUFKHUV

UHSRUW�D�ODFN�RI�PRWLYDWLRQ�DQG�QHJDWLYH�DWWLWXGH�XS�WR�DYRLGDQW�WHQGHQFLHV�WRZDUGV�ZULWLQJ�LQ

VWXGHQWV�ZLWK�/'��%DNHU�HW�DO���������*LOOHVSLH�	�*UDKDP��������*UDKDP�	�+DUULV��������

:ULWLQJ�,QVWUXFWLRQ

0XOWLSOH�IDFWRUV�EH\RQG�WKH�FRPSOH[LW\�RI�WKH�ZULWLQJ�SURFHVV�DQG�VWXGHQWV¶�LQGLYLGXDO

DELOLWLHV�FRQWULEXWH�WR�WKH�ODUJH�QXPEHU�RI�VWXGHQWV�VWUXJJOLQJ�ZLWK�WKH�WDVN�RI�ZULWLQJ��*UDKDP

�������LQGLFDWHV�WKDW�ZULWLQJ�LQVWUXFWLRQ�LQ�PDQ\�FODVVURRPV�DFURVV�FRXQWULHV�DQG�JUDGHV�LV

QRW�VXIILFLHQW��5HDVRQV�IRU�WKLV�XQIRUWXQDWH�VLWXDWLRQ�LQFOXGH�WKDW�SUDFWLFLQJ�WHDFKHUV�DV�ZHOO

DV�WHDFKHU�FDQGLGDWHV�UHSRUW�D�ODFN�RI�LQVWUXFWLRQ�RQ�KRZ�WR�WHDFK�ZULWLQJ��DQG�WKH�OLPLWHG

WLPH�WHDFKHUV�W\SLFDOO\�VSHQG�RQ�WHDFKLQJ�ZULWLQJ�VNLOOV�RU�VWUDWHJLHV��QRWDEO\�DIWHU�*UDGH

WKUHH��VHH�*UDKDP�	�5LMODDUVGDP���������/XFNLO\��HPSLULFDO�UHVHDUFK�RQ�ZULWLQJ�LQVWUXFWLRQ

IRU�VWXGHQWV�ZLWK�/'�DQG�VWXGHQWV�ZLWK�RU�DW�ULVN�IRU�ZULWLQJ�GLIILFXOWLHV�LGHQWLILHG�VHYHUDO

HIIHFWLYH�LQVWUXFWLRQDO�FRPSRQHQWV�DQG�PHWKRGV�WHDFKHUV�FDQ�DSSO\�WR�VXSSRUW�WKHVH

VWXGHQWV�LQ�WKHLU�HIIRUWV�

7KH�ILUVW�FRPSUHKHQVLYH�PHWD�DQDO\VLV�WR�LGHQWLI\�ZULWLQJ�LQWHUYHQWLRQV�VSHFLILFDOO\

IRFXVHG�RQ�VWXGHQWV�ZLWK�/'�ZDV�FRQGXFWHG�E\�*HUVWHQ�DQG�%DNHU���������DQG�IRXQG�WKDW

WKH�LQFOXGHG�LQWHUYHQWLRQV�ZHUH�HIIHFWLYH�DQG�IHDVLEOH�WR�VXSSRUW�WKHVH�VWXGHQWV��7KH\
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LGHQWLILHG�WKH�IROORZLQJ�DV�SLYRWDO������H[SOLFLW�WHDFKLQJ�RI�WKH�VWHSV�RI�WKH�ZULWLQJ�SURFHVV

�SODQQLQJ��ZULWLQJ��UHYLVLQJ�������H[SOLFLW�WHDFKLQJ�RI�WH[W�VWUXFWXUHV��DQG�����IUHTXHQW�JXLGHG

IHHGEDFN�IURP�ERWK�WHDFKHUV�DQG�SHHUV�RQ�VWXGHQWV��ZULWLQJ��HJG����*UDKDP�HW�DO��������

UHFRPPHQG�WKDW�IXWXUH�ZULWLQJ�LQWHUYHQWLRQV�VKRXOG�IRFXV�RQ�WH[W�SURGXFWLRQ�VNLOOV�IRU

VWXGHQWV�ZLWK�/'�DQG�VWXGHQWV�ZLWK�RU�DW�ULVN�IRU�ZULWLQJ�GLIILFXOWLHV��7KLV�LQFOXGHV�IRXQGDWLRQDO

VNLOOV�OLNH�KDQGZULWLQJ��VSHOOLQJ��DQG�W\SLQJ�DV�ZHOO�DV�YRFDEXODU\��JUDPPDU��DQG�ZULWLQJ

NQRZOHGJH��VHH�DOVR�*UDKDP��������5RLWVFK�HW�DO����������*LOOHVSLH�DQG�*UDKDP��������DOVR

SRLQW�WR�WKH�EHQHILWV�RI�VXSSRUWLQJ�WH[W�SURGXFWLRQ�VNLOOV�RI�VWUXJJOLQJ�ZULWHUV�LQ�WKHLU

PHWD�DQDO\VLV�DQG�LQGLFDWH�SRVLWLYH�HIIHFWV�ZKHQ�GLFWDWLRQ�VXEVWLWXWHV�IRU�WUDQVFULSWLRQ�VNLOOV�

8OWLPDWHO\��DFURVV�VHYHUDO�V\VWHPDWLF�UHYLHZV�DQG�PHWD�DQDO\VHV�RQ�ZULWLQJ�LQWHUYHQWLRQV�IRU

VWXGHQWV�ZLWK�/'��*HUVWHQ�	�%DNHU��������*LOOHVSLH�	�*UDKDP��������*UDKDP��������.DQJ

HW�DO���������5RJHUV�	�*UDKDP��������9DVTXH]�	�6WUDXE���������5RLWVFK�HW�DO��������

LGHQWLILHG�HOHPHQWV�FRQQHFWHG�WR�VWUDWHJ\�LQVWUXFWLRQ�DV�WKH�PRVW�HIIHFWLYH�DSSURDFK�WR

VXSSRUW�WKHVH�VWXGHQWV�DQG�JHQHUDWH�PDLQWHQDQFH�HIIHFWV��,Q�DGGLWLRQ��*UDKDP�HW�DO��������

IRXQG�WKDW�DGGLQJ�VHOI�UHJXODWLRQ�FRPSRQHQWV�WR�VWUDWHJ\�LQVWUXFWLRQ�KDV�VKRZQ�WR�LPSURYH

ZULWLQJ�TXDOLW\�LQ�W\SLFDOO\�GHYHORSLQJ�DQG�VWUXJJOLQJ�ZULWHUV��*UDKDP�HW�DO���������

6HOI�5HJXODWHG�6WUDWHJ\�'HYHORSPHQW��656'�

$Q�DSSURDFK�WKDW�FRPELQHV�VWUDWHJ\�LQVWUXFWLRQ�DQG�VHOI�UHJXODWLRQ�LV�WKH

6HOI�5HJXODWHG�6WUDWHJ\�'HYHORSPHQW�0RGHO��656'��+DUULV�	�*UDKDP���������656'�LV�D

IUDPHZRUN�WKDW�KDV�EHHQ�UHFRJQL]HG�DV�HYLGHQFH�EDVHG��%DNHU�HW�DO����������(GXFDWRUV�FDQ

XWLOL]H�656'�WR�WHDFK�VWXGHQWV�WKH�XVH�RI�ZULWLQJ�VWUDWHJLHV��NQRZOHGJH�DERXW�ZULWLQJ��DQG

VHOI�UHJXODWRU\�SURFHVVHV�LQ�VL[�UHFXUVLYH�VWDJHV���D��GHYHORS�DQG�DFWLYDWH�EDFNJURXQG

NQRZOHGJH���E��GLVFXVV�WKH�VWUDWHJ\���F��PRGHO�DQG�WKLQN�DORXG�KRZ�WR�DSSO\�WKH�GLIIHUHQW

VWHSV���G��DVVLVW�LQ�PHPRUL]LQJ�HDFK�VWHS�LQ�RUGHU�WR�H[HFXWH�WKH�VWUDWHJ\���H��VFDIIROG

VWXGHQWV��SURFHVV�WR�DSSO\�WKH�VWUDWHJ\�LQGHSHQGHQWO\��DQG��I��KHOS�WKH�VWXGHQWV�WR�GHYHORS

WKHLU�ZULWLQJ�VNLOOV��*LOOHVSLH�5RXVH�	�*UDKDP���������656'�FRQVLVWHQWO\�\LHOGHG�ODUJH�HIIHFW

VL]HV�LQ�VXSSRUWLQJ�W\SLFDOO\�GHYHORSLQJ�DV�ZHOO�DV�VWUXJJOLQJ�ZULWHUV�ZLWK�DQG�ZLWKRXW
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GLVDELOLWLHV�DFURVV�JUDGHV�WZR�WKURXJK�WZHOYH�LQ�WKHLU�ZULWLQJ��VHH�IRU�LQVWDQFH�*UDKDP�HW�DO��

������*UDKDP�HW�DO��������

7KH�6WRS�	�/LVW�6WUDWHJ\

2QH�RI�WKH�OLPLWDWLRQV�RI�FODVVURRP�ZULWLQJ�SUDFWLFH�W\SLFDOO\�UHIHUV�WR�WKH�DPRXQW�RI

WLPH�WHDFKHUV�GHGLFDWH�WR�WHDFKLQJ�ZULWLQJ��*UDKDP���������,GHQWLI\LQJ�HIIHFWLYH�PHWKRGV�WKDW

DUH�HDV\�WR�XVH�LQ�FODVVURRP�VHWWLQJV�FDQ�VXSSRUW�WHDFKHUV�LQ�WKHLU�HIIRUWV�WR�SURYLGH�JRRG

ZULWLQJ�LQVWUXFWLRQ��2I�WKH�VWUDWHJLHV�XVXDOO\�LQWURGXFHG�WR�VWXGHQWV�WKURXJK�WKH�656'

IUDPHZRUN��WKH�6723�	�/,67�VWUDWHJ\��*UDKDP�	�+DUULV��������KDV�WKH�DGYDQWDJH�WKDW�LW

FDQ�EH�LPSOHPHQWHG�YHU\�HDVLO\�LQWR�FODVVURRP�VHWWLQJV��LV�YHU\�LQWXLWLYH�DQG�GRHV�QRW�UHTXLUH

VSHFLILF�HTXLSPHQW�RU�H[WHQVLYH�SUHSDUDWLRQ��7KH�QDPH�6723�	�/,67�LV�DQ�DFURQ\P�IRU�IRXU

VWHSV�VWUXFWXULQJ�WKH�SUHZULWLQJ�SKDVH���D��6WRS���E��7KLQN�2I�3XUSRVH���F��/LVW�,GHDV��DQG��G�

6HTXHQFH�7KHP��HJG����6723�DQG�/,67�VFDIIROGV�WKH�SODQQLQJ�SURFHVV�DQG�WHDFKHV

VWXGHQWV�WR�JHQHUDWH�DQG�RUJDQL]H�LGHDV�SULRU�WR�ZULWLQJ�WKHLU�VWRU\��(YHQ�WKRXJK�SULRU

UHVHDUFK�RQ�6723�	�/,67�\LHOGHG�SURPLVLQJ�UHVXOWV�LQ�VXSSRUWLQJ�VWUXJJOLQJ�ZULWHUV�DQG

VWXGHQWV�ZLWK�/'��*UDKDP�	�+DUULV��������*UDKDP�HW�DO���������*U�QNH�	�+DWWRQ�������

g]EHN�HW�DO���������7URLD�	�*UDKDP��������WKH�RYHUDOO�ERG\�RI�UHVHDUFK�RQ�6723�	�/,67�LV

VWLOO�UHODWLYHO\�VFDUFH�DQG�GRHV�RQO\�FRQWDLQ�SHQ�DQG�SDSHU�DSSURDFKHV�

6WRU\�0DSSLQJ

$QRWKHU�SURPLVLQJ�DSSURDFK�WKDW�IRFXVHV�RQ�SUHZULWLQJ�LV�VWRU\�PDSSLQJ��$�VWRU\�PDS

LV�D�W\SH�RI�JUDSKLF�RUJDQL]HU�DQG�LQ�WKLV�FDVH�UHIHUV�WR�D�YLVXDO�WHPSODWH�WRRO�WKDW�VWUXFWXUHV

WKH�ZULWLQJ�SURFHVV�RQ�WKH�EDVLV�RI�VHYHUDO�VWRU\�FDUGV��:KHQ��:KHUH��+RZ��:KDW��:KR�

7LWOH���:KLOH�WKHUH�DUH�VHYHUDO�W\SHV�RI�JUDSKLF�RUJDQL]HUV��FRQFHSW�PDSV��FRJQLWLYH�PDSV�

YLVXDO�GLVSOD\V��VHPDQWLF�PDSV��VWRU\�PDSV��VWRU\�WHPSODWHV��IORZFKDUWV��9HQQ�GLDJUDPV�

&LXOOR�	�5HXWHEXFK���������WKH\�FDQ�EH�EURDGO\�VXPPDUL]HG�DV�³D�JUDSKLFDO�UHSUHVHQWDWLRQ

RI�FRQFHSWV�DQG�WKHLU�LQWHUUHODWLRQVKLSV´��$QGHUVRQ�,QPDQ�HW�DO���������S������'H[WHU�DQG

+XJKHV��������IRXQG�PRGHUDWH�HIIHFW�VL]HV��(6� �������IRU�WKH�XVH�RI�JUDSKLF�RUJDQL]HUV�WR

LPSURYH�DFDGHPLF�SHUIRUPDQFH�LQ�VWXGHQWV�ZLWK�/'�DFURVV�VXEMHFWV��&LXOOR�DQG�5HXWHEXFK

�������IRFXVVHG�LQ�WKHLU�PHWD�DQDO\VLV�RQ�WHFKQRORJ\�EDVHG�JUDSKLF�RUJDQL]HUV�DQG�IRXQG
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KLJK�HIIHFW�VL]HV�IRU�FRQWHQW�DFTXLVLWLRQ�LQ�VRFLDO�VWXGLHV�DQG�SRVLWLYH�UHVXOWV�LQ�IRXU�RXW�RI�WKH

ILYH�LQFOXGHG�H[SHULPHQWV�IRU�ZULWWHQ�H[SUHVVLRQ�IRU�VWXGHQWV�ZLWK�/'��%DKU�HW�DO��������

(QJOHUW�HW�DO���������������8Q]XHWD�	�%DUEHWWD���������%XW�HYHQ�WKRXJK�UHVHDUFK�KDV�IRXQG

HQFRXUDJLQJ�UHVXOWV�IRU�GLJLWDO�JUDSKLF�RUJDQL]HUV�WR�KHOS�VWXGHQWV�ZLWK�/'�LQ�WKHLU�ZULWLQJ��WKH

ERG\�RI�OLWHUDWXUH�RQ�WKLV�LQVWUXFWLRQDO�PHWKRG�LV�VWLOO�YHU\�OLPLWHG��VHH�&LXOOR�	�5HXWHEXFK�

�������2XW�RI�WKH�LGHQWLILHG�H[SHULPHQWV�&LXOOR�DQG�5HXWHEXFK��������LQFOXGHG�LQ�WKHLU�PHWD�

DQDO\VLV��RQO\�RQH�H[SHULPHQW�XWLOL]HG�WKH�JUDSKLF�RUJDQL]HU�LQ�WKH�IRUP�RI�GLJLWDO�VWRU\�FDUGV�

8Q]XHWD�DQG�%DUEHWWD��������WDXJKW�SDUWLFLSDWLQJ�VWXGHQWV�WR�FUHDWH�GLJLWDO�PDLQ�LGHD

FOXVWHUV�ZLWK�V\PEROV�WR�ILOO�LQ�NH\�FRQFHSWV�DQG�WHUPV�GXULQJ�WKH�SODQQLQJ�SDUW�RI�WKH�ZULWLQJ

SURFHVV��3DUWLFLSDWLQJ�VWXGHQWV�LPSURYHG�LQ�VHYHUDO�ZULWLQJ�UHODWHG�DUHDV�LQFOXGLQJ�WH[W

SURGXFWLYLW\�DQG�RYHUDOO�WH[W�RUJDQL]DWLRQ��$QRWKHU�H[SHULPHQW�WKDW�DSSOLHG�GLJLWDO�VWRU\�FDUGV

GXULQJ�SODQQLQJ�ZLWK�VWXGHQWV�ZLWK�/'�ZDV�FRQGXFWHG�E\�*RQ]DOH]�/HGR�HW�DO���������

6WXGHQWV�DQVZHUHG�TXHVWLRQV��ZKR��ZKHQ��ZKHUH��ZKDW��ZK\��LQ�UHVSRQVH�WR�D�ZULWLQJ

SURPSW�DQG�ILOOHG�LQ�WKH�LQIRUPDWLRQ�SULRU�WR�WKH�WUDQVFULELQJ�SDUW�RI�WKH�ZULWLQJ�SURFHVV�

5HVXOWV�VKRZHG�WKDW�SDUWLFLSDQWV�ZHUH�DEOH�WR�LPSURYH�WKHLU�TXDQWLWDWLYH�ZULWLQJ�DV�ZHOO�DV

WKH�QXPEHU�RI�LQFOXGHG�VWRU\�HOHPHQWV��2YHUDOO��GHVSLWH�WKH�SURPLVLQJ�UHVXOWV��IXUWKHU

UHVHDUFK�LV�QHHGHG�WR�LQYHVWLJDWH�LQVWUXFWLRQDO�YDULDWLRQV�IRU�WKLV�VWUDWHJ\��(YPHQRYD�HW�DO��

������

6LPXOWDQHRXV�3URPSWLQJ�3URFHGXUHV

6LPXOWDQHRXV�SURPSWLQJ�LV�D�SODQQHG��V\VWHPDWLF�LQVWUXFWLRQ�PHWKRG��ZKHUH

LQGLYLGXDOL]HG��GLUHFWLQJ�SURPSWV��YHUEDO��YLVXDO��SK\VLFDO��DUH�SUHVHQWHG�WR�WKH�VWXGHQW

LPPHGLDWHO\�EHIRUH�RU�DIWHU�LQVWUXFWLRQ�WR�HYRNH�D�FRUUHFW�UHVSRQVH��*LEVRQ�	�6FKXVWHU�

�������*LEVRQ�DQG�6FKXVWHU��������LQVWDOOHG�WKH�VLPXOWDQHRXV�UHVSRQVH�SURFHGXUH��DIWHU

WKHLU�UHVHDUFK�RQ�UHVSRQVH�SURPSWLQJ�SURFHGXUHV�WKDW�XVH�D�WLPH�GHOD\�VXJJHVWHG�WKDW

IDGLQJ�D�SURPSW�V\VWHPDWLFDOO\�E\�LQFUHDVLQJ�WKH�WLPH�GHOD\�LQWHUYDO�EHWZHHQ�WULDOV�ZDV�QRW

QHFHVVDU\��EHFDXVH�VWXGHQWV�RIWHQ�PDVWHUHG�WKH�VNLOO�LPPHGLDWHO\�DIWHU�D���V�GHOD\�WULDO

�6FKXVWHU�HW�DO����������$QRWKHU�DGYDQWDJH�RI�VLPXOWDQHRXV�SURPSWLQJ�LQ�FRPSDULVRQ�WR�RWKHU

SURPSWLQJ�SURFHGXUHV�LV�WKDW�DQ�LPPHGLDWH�GHOLYHU\�RI�WKH�SURPSW�LV�HDVLHU�IRU�WKH�LQVWUXFWRU
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WKDQ�WR�DSSO\�D�FKDQJLQJ�GHOD\�LQWHUYDO�EHWZHHQ�SURPSWV��7HNLQ�,IWDU�HW�DO���������

6LPXOWDQHRXV�SURPSWLQJ�FDQ�EH�VHHQ�DV�DQ�HUURUOHVV�OHDUQLQJ�VWUDWHJ\��EHFDXVH�WKH

VWXGHQWV�UHVSRQG�GLUHFWO\�WR�D�FRUUHFW�UHVSRQVH�LQVWHDG�RI�JLYLQJ�DQ�LQGHSHQGHQW�UHVSRQVH

�7HNLQ�,IWDU�HW�DO����������6LPXOWDQHRXV�SURPSWLQJ�SURFHGXUHV�KDYH�EHHQ�LQYHVWLJDWHG

H[WHQVLYHO\�RYHU����\HDUV�DQG�KDYH�VKRZQ�WR�EH�HIIHFWLYH�DFURVV�GLVDELOLWLHV��DJHV��DQG�WDVNV

�0RUVH�	�6FKXVWHU��������7HNLQ�,IWDU�HW�DO���������:DXJK�HW�DO����������,Q�WKHLU�PHWD�DQDO\VLV�

:DXJK�HW�DO���������H[DPLQHG����H[SHULPHQWV�DQG�IRXQG�DQ�HIIHFWLYHQHVV�UDWH�RI�����IRU

SDUWLFLSDQWV�UHDFKLQJ�FULWHULRQ�GXULQJ�WKH�SURFHGXUH��0RUVH�DQG�6FKXVWHU��������DGGLWLRQDOO\

UHSRUWHG�SRVLWLYH�HIIHFWV�LQ�PDLQWHQDQFH�DQG�JHQHUDOL]DWLRQ�RI�VNLOOV��+RZHYHU��VLPXOWDQHRXV

SURPSWLQJ�KDV�UHFHLYHG�OLWWOH�DWWHQWLRQ�LQ�WKH�VFKRODUO\�OLWHUDWXUH�RQ�HIIHFWLYH�ZULWLQJ

LQWHUYHQWLRQV�VR�IDU�DQG�KDV�QRW�EHHQ�LQYHVWLJDWHG�DV�D�PHWKRG�WR�WHDFK�ZULWLQJ�WR�VWXGHQWV

ZLWK�/'��7KH�IHZ�H[SHULPHQWV�WKDW�XWLOL]HG�WKH�PHWKRG�IRU�ZULWLQJ�\LHOGHG�SURPLVLQJ�HIIHFWV

IRU�VWXGHQWV�ZLWK�DXWLVP�DQG�HPRWLRQDO�DQG�EHKDYLRUDO�GLVRUGHUV��+XGVRQ�HW�DO��������

3HQQLQJWRQ�HW�DO����������������������$�FKDLQHG�WDVN�VLPXOWDQHRXV�SURPSWLQJ�SURFHGXUH�IRU

ZULWLQJ�W\SLFDOO\�FRQVLVWV�RI�D�V\VWHPDWLF�VWHS�E\�VWHS�LQVWUXFWLRQ�RI�D�ZULWLQJ�WDVN�ZKLOH

FRQWUROOLQJ�IRU�UHVSHFWLYH�FRUUHFW�UHVSRQVHV�E\�WKH�VWXGHQW��%LUNDQ��������+XGVRQ�HW�DO��

������5DR�	�.DQH��������

7HFKQRORJ\�EDVHG�:ULWLQJ�,QVWUXFWLRQ

7HFKQRORJ\�EDVHG�LQVWUXFWLRQ UHIHUV�WR�PHWKRGV�WKURXJK ZKLFK�WHFKQRORJ\�LV�XVHG�DV

D�SULPDU\�PHWKRG�WR�GHOLYHU�LQVWUXFWLRQ��VLPLODUO\�WR�WKH�GHILQLWLRQ�RI 7HFKQRORJ\�$LGHG

,QWHUYHQWLRQ�DQG�,QVWUXFWLRQ �7$,,��VHH�2GRP�HW�DO�� ������:RQJ�HW�DO���������DQG

&RPSXWHU�$VVLVWHG�,QVWUXFWLRQ �&$,��$QRKLQD�������� :KLOH�7$,,�LQFOXGHV�DQ\�HOHFWURQLF

GHYLFH�RU�YLUWXDO�VSDFH��2GRP�HW�DO����������&$,�LV�OLPLWHG�WR�WKH�RIIOLQH�XVH�RI�SURJUDPV

ORFDWHG�RQ�D�FRPSXWHU��5RRW�HW�DO���������

:KLOH�PRVW�ZULWLQJ�RXWVLGH�RI�VFKRRO�LV�GRQH�GLJLWDOO\��)UHHGPDQ�HW�DO��������

UHVHDUFK�VXJJHVWV�WKDW�PDQ\�FODVVURRPV�VWLOO�GRQ�W�SURYLGH�WHFKQRORJ\�EDVHG�ZULWLQJ

LQVWUXFWLRQ��$SSOHEHH�	�/DQJHU��������&RNHU�HW�DO����������7KLV�GHPRQVWUDWHV�D�FOHDU�JDS

EHWZHHQ�KRZ�ZULWLQJ�LV�WDXJKW�DQG�KRZ�VWXGHQWV�ZLOO�EH�H[SHFWHG�WR�DSSO\�ZULWLQJ�VNLOOV



:5,7,1*�,16758&7,21�0$77(56 ��

SURILFLHQWO\�WR�SDUWLFLSDWH�VXFFHVVIXOO\�LQ�VRFLHW\��H�J��HPDLOV��SUHVHQWDWLRQV��RQOLQH

FRPPXQLFDWLRQ��PXOWLPRGDO�ZULWLQJ���0HWD�DQDO\VLV�RQ�WHFKQRORJ\�EDVHG�ZULWLQJ�LQVWUXFWLRQ

IRXQG�SURPLVLQJ�UHVXOWV�ZLWK�D�ZHLJKWHG�DYHUDJH�HIIHFW�VL]H�EHWZHHQ�������/LWWOH�HW�DO��������

DQG�������*ROGEHUJ�HW�DO����������$GGLWLRQDOO\��/LWWOH�HW�DO���������IRXQG�JUHDWHU�HIIHFWV�IRU

VWXGHQWV�ZLWK�/'�WKDQ�IRU�WKHLU�W\SLFDOO\�DFKLHYLQJ�SHHUV�SRLQWLQJ�WR�/'�EHLQJ�D�PRGHUDWLQJ

YDULDEOH�IRU�WHFKQRORJ\�EDVHG�LQVWUXFWLRQ��HJG����7KURXJK�WKHVH�ILQGLQJV��LW�LV�FOHDU�WKDW�IXWXUH

UHVHDUFK�RQ�WHFKQRORJ\�EDVHG�LQVWUXFWLRQ�IRU�VXSSRUWLQJ�VWXGHQWV�ZLWK�/'�FDQ�DGG�UHOHYDQW

SHUVSHFWLYHV�RQ�KRZ�WR�EHVW�VXSSRUW�WKHVH�VWXGHQWV�LQ�WKHLU�ZULWLQJ�GHYHORSPHQW��&RQQRU�HW

DO���������HPSKDVL]H�WKDW�WHFKQRORJ\�EDVHG�ZULWLQJ�LQVWUXFWLRQ�SURYLGHV�VWXGHQWV�ZLWK

H[WHQGHG�RSSRUWXQLWLHV�WR�HQJDJH�LQ�ZULWLQJ�SUDFWLFH�RXWVLGH�RI�WKH�FODVVURRP��)XUWKHUPRUH�

WKH\�SRLQW�RXW�WKH�EHQHILWV�RI�DXWRPDWHG�VFRULQJ�WR�SURYLGH�LPPHGLDWH�DQG�DFWLRQDEOH

IHHGEDFN�WR�VWXGHQWV�DV�WKH\�ZULWH�DQG�DV�D�UHOLDEOH�WRRO�IRU�WHDFKHUV�IRU�JUDGLQJ�SXUSRVHV�

EXW�DOVR�DV�DQ�LQVWUXPHQW�WR�XWLOL]H�DVVHVVPHQW�LQIRUPDWLRQ�WR�SODQ�GLIIHUHQWLDWHG�LQVWUXFWLRQ

�HJG����:KLOH�UHVHDUFKHUV�SRLQW�RXW�WKH�PDQ\�FKDQFHV�RI�WHFKQRORJ\�EDVHG�LQVWUXFWLRQ�IRU

ZULWLQJ��WKH\�DOVR�HPSKDVL]H�WKDW�LW�VKRXOG�QRW�EH�D�VWDQGDORQH�PHWKRG�EXW�UDWKHU�EH�XVHG�DV

D�VXSSOHPHQWDO�WUHDWPHQW�DQG�EH�DFFRPSDQLHG�E\�LQVWUXFWLRQDO�DFWLYLWLHV�DQG�JXLGHG�SUDFWLFH

�&LXOOR�	�5HXWHEXFK��������&RQQRU�HW�DO���������.LQJ�6HDUV�	�(YPHQRYD��������/LWWOH�HW�DO��

������

5HVHDUFK�4XHVWLRQV�$FURVV�WKH�3XEOLFDWLRQV�RQ�:ULWLQJ�,QVWUXFWLRQ

:LWK�WKH�NQRZOHGJH�WKDW�DGHTXDWH�ZULWLQJ�VNLOOV�SURYLGH�D�JDWHZD\�WR�VXFFHVV�QRW

RQO\�LQ�DFDGHPLF�EXW�DOVR�LQ�SHUVRQDO�DQG�HFRQRPLF�FRQWH[WV��WHDFKLQJ�ZULWLQJ�VNLOOV�WR

VWUXJJOLQJ�VWXGHQWV�LV�FULWLFDO��DQG�ZLWK�PDQ\�WHDFKHUV�UHSRUWLQJ�D�ODFN�RI�LQVWUXFWLRQ�RQ�KRZ

WR�HIIHFWLYHO\�WHDFK�ZULWLQJ��*UDKDP��������*UDKDP�	�5LMODDUVGDP���������UHVHDUFK�WR

LGHQWLI\�HIIHFWLYH�ZULWLQJ�LQVWUXFWLRQ�IRU�WKHVH�VWXGHQWV�FDQ�SURYLGH�WHDFKHUV�ZLWK�WKH

QHFHVVDU\�WRROV�WR�VXSSRUW�VWUXJJOLQJ�ZULWHUV��%XW�ZKLOH�WKH�ILHOG�RI�ZULWLQJ�LQVWUXFWLRQ�KDV

EHFRPH�PRUH�SURPLQHQW��WKH�RYHUDOO�NQRZOHGJH�LV�VWLOO�LQ�QHHG�RI�H[SDQVLRQ��*U�QNH�	

/HRQDUG�=DEHO���������7KLV�LV�SDUWLFXODUO\�QRWLFHDEOH�LQ�WKH�DUHD�RI�WHFKQRORJ\�EDVHG�ZULWLQJ

LQVWUXFWLRQ��0HWD�DQDO\VHV�LQ�WKLV�ILHOG�FRQVLVWHQWO\�SRLQW�RXW�WKH�JDS�LQ�VFKRODUO\�OLWHUDWXUH
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DQG�UHFRPPHQG�IRU�IXWXUH�UHVHDUFK�WR�LQYHVWLJDWH�WKH�XQGHUO\LQJ�PHFKDQLVPV�RQ�KRZ

WHFKQRORJ\�FDQ�VXSSOHPHQW�WHDFKHUV��HIIRUWV�WR�VXSSRUW�VWUXJJOLQJ�ZULWHUV��VHH�&LXOOR�	

5HXWHEXFK��������/LWWOH�HW�DO���������

7KXV��WKH�SXUSRVH�IRU�WKH�IRXU�H[SHULPHQWV�WKLV�WH[W�UHIHUV�WR�LV�WR�IXUWKHU�LQYHVWLJDWH

SURPLVLQJ�LQVWUXFWLRQDO�FRPSRQHQWV�IRU�VWUXJJOLQJ�ZULWHUV�ZLWK�DQG�ZLWKRXW�/'�WKDW�KDYH�QRW

UHFHLYHG�PXFK�DWWHQWLRQ�LQ�WKH�VFKRODUO\�OLWHUDWXUH��\HW��)XUWKHUPRUH��ZLWK�UHJDUGV�WR

WHFKQRORJ\�EDVHG�ZULWLQJ�LQVWUXFWLRQ��WKLV�WH[W�DLPV�WR�IXUWKHU�H[DPLQH�ZKLFK�VSHFLILF

HOHPHQWV�RI�WHFKQRORJ\�EDVHG�LQVWUXFWLRQ�PD\�LPSDFW�ZULWLQJ�

([SHULPHQW�1R�����1REHO�	�*U�QNH��������HYDOXDWHG�WKH�HIIHFWV�RI�D�GLJLWDO�JUDSKLF�RUJDQL]HU

RQ�VWXGHQWV��TXDQWLWDWLYH�DQG�TXDOLWDWLYH�ZULWLQJ�

([SHULPHQW�1R�����*U�QNH�HW�DO���������HYDOXDWHG�WKH�HIIHFWV�RI�D�SUHZULWLQJ�VWUDWHJ\��6723

	�/,67��RQ�VWXGHQWV��TXDOLWDWLYH�DQG�TXDQWLWDWLYH�ZULWLQJ�

([SHULPHQW�1R�����1REHO�	�*U�QNH��������DSSOLHG�WKH�VDPH�SUHZULWLQJ�VWUDWHJ\��6723�	

/,67��LQ�D�GLJLWDO�IRUPDW�DQG�DVVHVVHG�WH[W�SURGXFWLYLW\�

([SHULPHQW�1R�����1REHO�HW�DO���LQ�SUHVV��XWLOL]HG�D�VLPXOWDQHRXV�SURPSWLQJ�SURFHGXUH�WR

HYDOXDWH�WKH�HIIHFWV�RQ�VWXGHQWV��TXDOLWDWLYH�ZULWLQJ�

6RFLDO�YDOLGLW\�ZDV�REWDLQHG�DFURVV�WKH�H[SHULPHQWV�

3XEOLFDWLRQV

3XEOLFDWLRQ�1R����6XPPDU\�

³7KH�HIIHFWV�RI�D�FRPSXWHU�DVVLVWHG�ZULWLQJ�LQVWUXFWLRQ�RQ�WKH�OHQJWK�DQG�TXDOLW\�RI

HVVD\V�ZULWWHQ�E\�ILIWK�JUDGHUV�DW�ULVN�IRU�VFKRRO�IDLOXUH´

1REHO��.���	�*U�QNH��0���������hEHU�GLH�$XVZLUNXQJHQ�HLQHU�3&�JHVW�W]WHQ

6FKUHLEI|UGHUXQJ�DXI�GLH�/lQJH�XQG�4XDOLWlW�YRQ�$XIVlW]HQ�YRQ�ULVLNREHODVWHWHQ

)�QIWNOlVVOHULQQHQ�XQG�)�QIWNOlVVOHUQ� (PSLULVFKH 6RQGHUSlGDJRJLN� ��������������

,QWURGXFWLRQ

7KLV�DUWLFOH�UHSRUWV�RQ�WKH�XVH�RI�D�ZULWLQJ�VRIWZDUH�XWLOL]LQJ�VWRU\�FDUGV�DV�D

SUH�ZULWLQJ�DFWLYLW\�DQG�D�WHPSODWH�EDVHG�VHTXHQFLQJ�DSSURDFK�WR�JXLGH�VWXGHQWV�WKURXJK�WKH
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VWHSV�RI�WKH�ZULWLQJ�SURFHVV�DV�GHVFULEHG�E\�+D\HV�DQG�)ORZHU���������$OWKRXJK�SULRU

UHVHDUFK�IRXQG�WHFKQRORJ\�EDVHG�JUDSKLF�RUJDQL]HUV�IRVWHU�ZULWLQJ�FRPSHWHQFH�LQ�VWXGHQWV

ZLWK�/'��&LXOOR�	�5HXWHEXFK���������WKH�ERG\�RI�OLWHUDWXUH�LQYHVWLJDWLQJ�WKH�XVH�RI�GLJLWDO

VWRU\�FDUGV�ZLWK�VWUXJJOLQJ�ZULWHUV�LV�VWLOO�YHU\�VFDUFH��HJG���

0HWKRGV

3DUWLFLSDQWV�IRU�WKLV�H[SHULPHQW�ZHUH�VHOHFWHG�RXW�RI�WKH�FRKRUW�RI�DOO�VWXGHQWV�RI

JUDGH�ILYH�RI�D�VHFRQGDU\�VFKRRO�LQ�1RUWKULQH�:HVWIDOLD�EDVHG�RQ�ORZ�WH[W�TXDQWLW\�DVVHVVHG

WKURXJK�D�FRPSXWHUL]HG�ZULWLQJ�VDPSOH��$�UDQGRPL]HG�SUH�SRVW�FRQWURO�JURXS�GHVLJQ�ZDV

DSSOLHG��*U�QNH�	�0DVHQGRUI��������DQG�VWXGHQWV�ZHUH�UDQGRPO\�DVVLJQHG�WR�HLWKHU�WKH

LQWHUYHQWLRQ�JURXS��,*��RU�WKH�FRQWURO�JURXS��&*���:KLOH�WKH�&*�DWWHQGHG�UHJXODU�FODVVHV��WKH

,*�UHFHLYHG�D�ZULWLQJ�WUDLQLQJ�FRQVLVWLQJ�RI�WZHOYH����PLQXWH�VHVVLRQV�RYHU�WKH�FRXUVH�RI�IRXU

ZHHNV��,QWHUYHQWLRQLVWV�IRU�WKLV�H[SHULPHQW�ZHUH�WKH�ILUVW�DXWKRU�DQG�WKUHH�JUDGXDWH�VWXGHQWV

RI�VSHFLDO�HGXFDWLRQ��7R�HQVXUH�LQWHUQDO�YDOLGLW\��LQWHUYHQWLRQLVWV�ZHUH�LQVWUXFWHG�E\�WKH�ILUVW

DXWKRU�DQG�UHFHLYHG�D�ZULWWHQ�PDQXDO�GHWDLOLQJ�WKH�VWHSV�RI�WKH�LQWHUYHQWLRQ��7KH�,*�ZRUNHG

LQ�WZR�JURXSV�WR�DGDSW�WR�IL[HG�SDUDPHWHUV�RI�VWXGHQWV��ZHHNO\�DFDGHPLF�VFKHGXOH�DQG�WR

EHQHILW�IURP�ZRUNLQJ�ZLWK�D�VPDOOHU�JURXS��:ULWLQJ�SURPSWV�XVHG�IRU�SUH��DQG�SRVW�WHVWLQJ�DV

ZHOO�DV�GXULQJ�WKH�LQWHUYHQWLRQ�ZHUH�WDNHQ�IURP�D�FRUSXV�RI�VLPSOH�VWRU\�VWDUWHU�VHQWHQFHV

�+LUPHU�	�+LUPHU���������'XULQJ�SUH��DQG�SRVW�WHVWLQJ��VWXGHQWV�ZHUH�DEOH�WR�FKRRVH�RXW�RI

WKUHH�VWRU\�SURPSWV�SHU�PHDVXUHPHQW�DQG�GXULQJ�WKH�LQWHUYHQWLRQ��DGGLWLRQDO�VWRU\�VWDUWHU

VHQWHQFHV�RI�WKH�VDPH�FRUSXV�ZHUH�XVHG��7H[W�TXDQWLW\�ZDV�PHDVXUHG�XVLQJ�WRWDO�ZRUGV

ZULWWHQ��7::��)XUH\�HW�DO����������7H[W�TXDOLW\�ZDV�PHDVXUHG�WKURXJK�DQ�DGDSWHG�YHUVLRQ�RI

WKH�³7HDFKHU�(YDOXDWLRQ�RI�6WRU\�(OHPHQWV

�UXEULF��7(6(��7URLD�	�*UDKDP���������(DFK

VWRU\�ZDV�HYDOXDWHG�E\�D�JURXS�RI�HLJKW�JUDGXDWH�VWXGHQWV�RI�VSHFLDO�HGXFDWLRQ�FROOHFWLYHO\

XQWLO�FRQVHQVXV�ZDV�UHDFKHG��$GGLWLRQDOO\��VRFLDO�YDOLGLW\�GDWD�ZDV�UHWULHYHG�IURP

SDUWLFLSDWLQJ�VWXGHQWV�RI�WKH�,*�WKURXJK�D�TXHVWLRQQDLUH�GLUHFWO\�DIWHU�WKH�ODVW�VHVVLRQ�RI�WKH

LQWHUYHQWLRQ�
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)LJXUH����&RQWHQW�DQG�OHYHOV�RI�VXSSRUW�WKURXJKRXW�WKH�ZULWLQJ�VRIWZDUH��YLGHR�H[DPSOH

6WXGHQWV�ZHUH�LQVWUXFWHG�WR�ILOO�RXW�VL[�VWRU\�FDUGV��WLWOH��ZKR��ZKHQ�DQG�ZKHUH��ZK\��ZKDW�

KRZ��ZLWK�NH\ZRUGV�DV�D�SUHZULWLQJ�DFWLYLW\��(DFK�VWRU\�FDUG�SURYLGHG�DGGLWLRQDO�QRQ�WDUJHWHG

LQIRUPDWLRQ�UHODWLQJ�WR�WKH�ZULWLQJ�DFWLYLW\��'XULQJ�WUDQVFULELQJ�DQG�UHYLVLQJ��WKH�VRIWZDUH

DOORZHG�IRU�WKH�VWXGHQWV�WR�SXOO�XS�HDFK�VWRU\�FDUG�RQ�D�VSOLW�VFUHHQ�DV�VXSSRUW��VHH

DGGLWLRQDO�LQIRUPDWLRQ�DQG�YLVXDOV�LQ�ILJXUH�����'XULQJ�WKH�ILUVW�WKUHH�OHVVRQV�RI�WKH

LQWHUYHQWLRQ��WKH�ILUVW�DXWKRU�LQWURGXFHG�WKH�VRIWZDUH�DQG�WKH�HPEHGGHG�ZULWLQJ�VWUDWHJ\

WKURXJK�D�GLUHFW�LQVWUXFWLRQ�DSSURDFK��,�GR���:H�GR���<RX�GR��DSSO\LQJ�WKH�VL[�VWHSV�RI�WKH

656'�PRGHO��'XULQJ�VHVVLRQV�IRXU�������VWXGHQWV�ZRUNHG�LQGLYLGXDOO\�ZLWK�WKH�VRIWZDUH�DQG

WKH�LQWHUYHQWLRQLVWV�VFDIIROGHG�VXSSRUW�WKURXJK�PRQLWRULQJ�WKHLU�SURJUHVV�DQG�DVVLVWLQJ�RQO\�LI

QHHGHG��7KH�VRIWZDUH�RIIHUHG�WKUHH�OHYHOV�RI�VXSSRUW��VHH�)LJXUH����WR�IXUWKHU�DSSO\�D

VFDIIROGLQJ�SURFHVV�ZLWK�WKH�DLP�WKDW�VWXGHQWV�JUDGXDOO\�DSSO\�WKH�OHDUQW�VWUDWHJ\�PRUH

LQGHSHQGHQWO\��$OO�VWXGHQWV�VWDUWHG�ZLWK�WKH�YHUVLRQ�RI�WKH�VRIWZDUH�WKDW�RIIHUHG�WKH�PRVW

VXSSRUW�DQG�JXLGDQFH�WKURXJK�WKH�ZULWLQJ�SURFHVV�DQG�ZHUH�LQWURGXFHG�WR�WKH�RWKHU�YHUVLRQV

RI�WKH�VRIWZDUH�WKURXJKRXW�WKH�LQWHUYHQWLRQ�LQGLYLGXDOO\�EDVHG�RQ�WKHLU�SURILFLHQF\�LQ�DSSO\LQJ
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WKH�VWUDWHJ\��6WXGHQWV�UHFHLYHG�GHWDLOHG�IHHGEDFN�RQ�WKHLU�VWRULHV�LQ�ERWK�YHUEDO�DQG�LQ

ZULWWHQ�IRUP�EDVHG�RQ�SUHGHILQHG�FDWHJRULHV�

5HVXOWV

)RU�WRWDO�ZRUGV�ZULWWHQ�DV�WKH�GHSHQGHQW�YDULDEOH�WKH�GHVFULSWLYH�GDWD�VKRZV

LPSURYHPHQWV�IRU�QLQH�RXW�RI����VWXGHQWV�RI�WKH�,*�LQ�FRQWUDVW�WR�RQO\�WZR�RXW�RI����VWXGHQWV

RI�WKH�&*��%DVHG�RQ�WKH�LQIRUPDWLRQ�IURP�WKH�UHVXOWV�RI�WKH�6RORPRQ�3ODQ��RQH�WDLOHG��%RUW]

	�/LHQHUW���������DQ�HIIHFW�VL]H�RI�������G&RKHQ DQG�������(WD� ZDV�FDOFXODWHG��LQGLFDWLQJ

VLJQLILFDQW�LPSURYHPHQW�IRU�WZZ�EHWZHHQ�WKH�WZR�FRQGLWLRQV�IRU�WKH�,*��,Q�FRQWUDVW��D

0DQQ�:KLWQH\�8�7HVW��������GRHV�QRW�VKRZ�VWDWLVWLFDOO\�VLJQLILFDQW�HIIHFWV�EHWZHHQ�WKH�WZR

JURXSV�PHDVXUHPHQWV��:KHQ�HYDOXDWLQJ�WKH�HIIHFWV�IRU�WH[W�TXDOLW\�DV�WKH�GHSHQGHQW

YDULDEOH��GHVFULSWLYH�GDWD�VKRZV�WKDW�VHYHQ�RXW�RI�����,*��LQ�FRQWUDVW�WR�WZR�RXW�RI�����&*�

VWXGHQWV�LPSURYHG�WKHLU�WH[W�TXDOLW\�EHWZHHQ�SUH��DQG�SRVW�PHDVXUHPHQW��,PSURYHPHQW�RYHU

WLPH�ZDV�FDOFXODWHG�WR�EH��������UHVXOWLQJ�LQ�QR�VWDWLVWLFDOO\�VLJQLILFDQW�HIIHFW�IRU�WH[W�TXDOLW\�IRU

WKH�,*��0DQQ�:KLWQH\�8�7HVW��������6RORPRQ�3ODQ��RQH�WDLOHG���������)RU�WH[W�TXDOLW\��WKH

FDOFXODWHG�HIIHFW�VL]H�LQGLFHV�LQGLFDWH�D�PHGLXP�HIIHFW�RI������G&RKHQ DQG�(WD� �������6RFLDO

YDOLGLW\�GDWD�UHYHDOHG�WKDW�VWXGHQWV�VKRZHG�D�KLJK�DSSURYDO�UDWH�IRU�WKH�LQWHUYHQWLRQ�EHLQJ

GHOLYHUHG�GLJLWDOO\��$OO�SDUWLFLSDQWV�LQGLFDWHG�WKDW�WKH\�SUHIHU�WR�ZULWH�WKHLU�VWRULHV�GLJLWDOO\�WR�D

SHQ�DQG�SDSHU�YHUVLRQ�DQG�WKDW�LW�ZDV�HDV\�IRU�WKHP�WR�RSHUDWH�WKH�VRIWZDUH��$GGLWLRQDOO\��DOO

SDUWLFLSDQWV�IRXQG�WKDW�WKH�VRIWZDUH�V�IHHGEDFN�ZDV�KHOSIXO��$IWHU�FRPSOHWLRQ�RI�WKH

LQWHUYHQWLRQ��PRUH�WKDQ�KDOI�RI�WKH�SDUWLFLSDQWV�UDWHG�WKHLU�VWRULHV�DV�YHU\�JRRG�ZKLOH�WKH

RWKHU�SDUWLFLSDQWV�UDWHG�WKHLU�WH[WV�QHXWUDO�DQG�QR�SDUWLFLSDQWV�LQGLFDWHG�WKDW�WKH\�GLG�QRW�OLNH

WKHLU�VWRULHV�

'LVFXVVLRQ

7KH�LQWHUYHQWLRQ�ZDV�VXFFHVVIXO�LQ�VXSSRUWLQJ�VWUXJJOLQJ�VWXGHQWV�LQ�WKHLU�ZULWLQJ��WH[W

TXDQWLW\�WH[W�TXDOLW\���$GGLWLRQDOO\��VRFLDO�YDOLGLW\�GDWD�IURP�WKH�VWXGHQWV�VKRZHG�WKDW

DFFHSWDQFH�RI�WHFKQRORJ\�EDVHG�ZULWLQJ�LQVWUXFWLRQ�LV�KLJK��ZLWK�VWXGHQWV�SUHIHUULQJ�D

FRPSXWHUL]HG�YHUVLRQ�WR�D�SHQ�DQG�SDSHU�DSSURDFK��+RZHYHU��JHQHUDOL]DWLRQ�RI�WKHVH�UHVXOWV

LV�OLPLWHG�GXH�WR�WKH�VPDOO�JURXS�VL]H�DQG�KRPRJHQHLW\�RI�SDUWLFLSDWLQJ�VWXGHQWV�DV�ZHOO�DV
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WKH�&*�DWWHQGLQJ�UHJXODU�FODVVHV�DQG�GLG�QRW�UHFHLYH�DQ�DOWHUQDWLYH�WUHDWPHQW��$GGLWLRQDOO\�

ZLWKRXW�UHVXOWV�IURP�IROORZ�XS�GDWD�DQG�D�WUDQVIHU�RQWR�RWKHU�W\SHV�RI�WH[WV��JHQHUDOL]DWLRQ�RU

WUDQVIHU�HIIHFWV�FDQ�QRW�EH�HVWDEOLVKHG�WKURXJK�WKLV�H[SHULPHQW��+RZHYHU��UHVXOWV�DOLJQ�ZLWK

RWKHU�VWXGLHV�WKDW�IRFXVVHG�RQ�WKH�HIIHFWLYHQHVV�RI�GLJLWDO�JUDSKLF�RUJDQL]HUV�WR�IRVWHU

VWXGHQWV�ZULWLQJ�GHYHORSPHQW�DV�ZHOO�DV�WKH�JHQHUDO�YDOXH�RI�SUH�ZULWLQJ�DFWLYLWLHV��&LXOOR�	

5HXWHEXFK��������(YPHQRYD�HW�DO���������*UDKDP�	�+DUULV���������7KH�H[SHULPHQW�DQG

LQVWUXFWLRQ�IRFXVVHG�PDLQO\�RQ�WKH�JUDSKLF�RUJDQL]HU�DV�D�SUHZULWLQJ�DFWLYLW\��EXW�WKH

LQWHUYHQWLRQ�LQFOXGHG�DGGLWLRQDO�PHWKRGV�WKDW�FRXOG�KDYH�PHGLDWHG�WKH�LPSURYHPHQW�RI

VWXGHQWV�ZULWLQJ��656'��H[SOLFLW�LQVWUXFWLRQ��PRGHOLQJ��VHTXHQFLQJ��WKH�XVH�RI�D�FRPSXWHU��

:KLOH�WKH�UHVXOWV�HYDOXDWH�WKH�LQWHUYHQWLRQ�DV�D�ZKROH�ZLWKRXW�GLIIHUHQWLDWLQJ�WKH

HIIHFWLYHQHVV�RI�HDFK�RI�WKH�FRQWULEXWLQJ�IDFWRUV��&LXOOR�DQG�5HXWHEXFK��������FRQILUPHG�WKH

QHHG�IRU�GLJLWDO�JUDSKLF�RUJDQL]HUV�WR�EH�DSSOLHG�LQ�FRQMXQFWLRQ�ZLWK�H[SOLFLW�LQVWUXFWLRQ�DQG

JXLGHG�SUDFWLFH�LQ�WKHLU�PHWD�DQDO\VLV��,PSURYHPHQWV�LQ�WH[W�TXDQWLW\�XVXDOO\�JR�WRJHWKHU�ZLWK

LPSURYHPHQWV�LQ�WH[W�TXDOLW\�IRU�GHYHORSLQJ�ZULWHUV��*U�QNH�HW�DO����������7KLV�ZDV�DFFXUDWH

IRU�DOO�EXW���VWXGHQWV�RI�WKH�(*�DQG�IRU�RQH�RI�WKH�WZR�VWXGHQWV�RI�WKH�&*�ZKR�LPSURYHG�LQ

WH[W�TXDQWLW\��2QH�UHDVRQ�WKDW�PD\�KDYH�FRQWULEXWHG�WR�D�ODUJHU�HIIHFW�LQ�7::�ZLWKRXW�DQ

LPSDFW�RQ�WH[W�TXDOLW\�IRU�WKH�WZR�VWXGHQWV�RI�WKH�,*�LV�WKDW�WKH�VRIWZDUH�KDG�DQ�HPEHGGHG

ZRUG�FRXQW�WKDW�SURYLGHG�LPPHGLDWH�IHHGEDFN�WR�WKH�VWXGHQWV�ZKLOH�WKH\�ZHUH�ZULWLQJ�WKHLU

VWRULHV��,Q�FRPSDULVRQ��IHHGEDFN�RQ�WH[W�TXDOLW\�ZDV�QRW�LQFOXGHG�LQ�WKH�VRIWZDUH��EXW

SURYLGHG�LQ�WKH�QH[W�VHVVLRQ�E\�WKH�LQWHUYHQWLRQLVWV��&LXOOR�DQG�5HXWHEXFK��������IRXQG�WKDW

IHHGEDFN�SOD\HG�D�UROH�LQ�DGYDQFLQJ�OHDUQLQJ�RXWFRPH�LQ�VWXGLHV�ZLWK�JUDSKLF�RUJDQL]HUV�DQG

VRFLDO�YDOLGLW\�GDWD�IURP�WKH�,*�LQGLFDWHG�WKDW�WKH�IHHGEDFN�ZDV�SHUFHLYHG�DV�KHOSIXO�E\�WKH

SDUWLFLSDQWV��7DNLQJ�LQWR�DFFRXQW�WKDW�VWXGHQWV�ZLWK�/'�RIWHQ�H[KLELW�D�ODFN�RI�DFDGHPLF

VHOI�FRQILGHQFH��%U\DQ���������LW�LV�YHU\�SURPLVLQJ�WR�VHH�WKDW�SDUWLFLSDWLQJ�VWXGHQWV�LQ�WKH�,*

DSSURYHG�RI�WKHLU�RZQ�WH[WV�DIWHU�WKH�LQWHUYHQWLRQ�
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3XEOLFDWLRQ�1R����6XPPDU\�

(IIHFWV�RI�WKH�6723�DQG�/,67�6WUDWHJ\�RQ�WKH�:ULWLQJ�3HUIRUPDQFH�RI�6WUXJJOLQJ

)RXUWK�*UDGHUV

*U�QNH��0���1REHO��.���	�%UDFKW��-����������(IIHFWV�RI�WKH�6723�DQG�/,67�6WUDWHJ\�RQ�WKH

:ULWLQJ�3HUIRUPDQFH�RI�6WUXJJOLQJ�)RXUWK�*UDGHUV� -RXUQDO�RI�(GXFDWLRQ�DQG�/HDUQLQJ� �����

�����

,QWURGXFWLRQ

7KLV�VWXG\�UHSRUWV�RQ�WKH�XVH�RI�WKH�6723�	�/,67�VWUDWHJ\�DV�D�SUH�ZULWLQJ�DFWLYLW\�WR

VXSSRUW�VWXGHQWV�ZKR�VWUXJJOH�ZLWK�WKH�WDVN�RI�FRPSRVLWLRQ�ZULWLQJ��:KLOH�WKHUH�LV�VWURQJ

HYLGHQFH�WR�VXSSRUW�WKH�HIIHFWLYHQHVV�RI�ERWK�VWUDWHJ\�LQVWUXFWLRQ�DQG�SUH�ZULWLQJ�DFWLYLWLHV

�5RLWVFK�HW�DO����������WKH�6723�	�/,67�VWUDWHJ\�KDV�UHFHLYHG�OLWWOH�DWWHQWLRQ�LQ�VFKRODUO\

OLWHUDWXUH�WKXV�IDU�

0HWKRGV

3DUWLFLSDQWV�ZHUH�IRXU���\HDU�ROG�VWXGHQWV�DWWHQGLQJ�IRXUWK�JUDGH�LQ�DQ�LQFOXVLYH

HOHPHQWDU\�VFKRRO�LQ�1RUWKULQH�:HVWIDOLD��*HUPDQ\��7KH�LQWHUYHQWLRQLVW��D�VSHFLDO�HGXFDWLRQ

JUDGXDWH�VWXGHQW�ZLWK�H[SHULHQFH�LQ�WHDFKLQJ��ZDV�LQVWUXFWHG�E\�WKH�DXWKRUV�YLD�YLGHR

PRGHOLQJ��D�GHWDLOHG�VFULSW�DQG�D�VHOI�HYDOXDWLRQ�FKHFNOLVW�WR�EH�ILOOHG�RXW�IRU�HYHU\�VHVVLRQ�

7KH�H[SHULPHQW�DSSOLHG�D�PXOWLSOH�EDVHOLQH�DFURVV�SDUWLFLSDQWV�GHVLJQ��$%��ZLWK���

PHDVXUHPHQWV��'HSHQGHQW�YDULDEOHV�IRU�WKLV�H[SHULPHQW�ZHUH�WH[W�OHQJWK�DQG�WH[W�TXDOLW\�

7H[W�OHQJWK�ZDV�PHDVXUHG�WKURXJK�WRWDO�ZRUGV�ZULWWHQ��7::��)XUH\�HW�DO���������DQG�WH[W

TXDOLW\�ZDV�VFRUHG�XVLQJ�DQ�DGDSWHG�TXDOLWDWLYH�ZULWLQJ�UXEULF��4:5��*ODVHU��������+DUULV�	

*UDKDP���������0HDVXUHPHQW�ZDV�GRQH�DIWHU�HDFK�VHVVLRQ�WKURXJK�D�ZULWLQJ�SUREH�XVLQJ�D

YLVXDO�ZULWLQJ�SURPSW��7R�FRQWURO�IRU�LQWHUQDO�YDOLGLW\�DQG�DXWRFRUUHODWLRQ�LQ�GDWD��EDVHOLQH

FRQGLWLRQV�ZHUH�VHW�UDQGRPO\�SHU�SDUWLFLSDQW�EHWZHHQ�D�PLQLPXP�RI�ILYH�DQG�XS�WR�VHYHQ

VHVVLRQV��'XJDUG��������6PLWK���������$�GUDZ�EHWZHHQ�DOO�SRVVLEOH�RSWLRQV�UHVXOWHG�LQ�WZR

SDUWLFLSDQWV�VWDUWLQJ�WUHDWPHQW�DIWHU�ILYH�EDVHOLQH�SUREHV�DQG�WKH�RWKHU�WZR�SDUWLFLSDQWV

VWDUWLQJ�WUHDWPHQW�DIWHU�VHYHQ�EDVHOLQH�SUREHV��7KH�H[SHULPHQW�ZDV�FRQGXFWHG�RYHU�WKH

FRXUVH�RI�WZHOYH�FRQVHFXWLYH�VFKRRO�GD\V��HDFK�OHVVRQ�ODVWLQJ����PLQXWHV�SHU�SDUWLFLSDQW�LQ
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D�����VHWWLQJ��ZLWK����PLQXWHV�UHVHUYHG�IRU�WUHDWPHQW�DQG����PLQXWHV�IRU�PHDVXUHPHQW�

'XULQJ�EDVHOLQH��WUHDWPHQW�ZDV�VXEVWLWXWHG�E\�D�QRQ�ZULWLQJ�UHODWHG�DFWLYLW\��FRORULQJ�ERRN��

'XULQJ�WUHDWPHQW�FRQGLWLRQV��WKH�6723�	�/,67�6WUDWHJ\�ZDV�LQWURGXFHG�DFFRUGLQJ�WR�WKH

SKDVHV�RI�WKH�656'�PRGHO��$IWHU�PRGHOLQJ�WKH�VWUDWHJ\��WKH�LQWHUYHQWLRQLVW�WROG�D�VWRU\

EDVHG�RQ�WKH�VHTXHQFHG�QRWHV�WDNHQ�GXULQJ�WKH�VHVVLRQ��'XULQJ�OHVVRQV�RQH���WKUHH��WKH

LQWHUYHQWLRQLVW�SURYLGHG�D�SRVWHU�GLVSOD\LQJ�WKH�VWHSV�RI�WKH�VWUDWHJ\�DV�D�YLVXDO�FXH�IRU�WKH

VWXGHQWV��%\�WKH�HQG�RI�OHVVRQ����DOO�VWXGHQWV�ZHUH�DEOH�WR�UHSURGXFH�WKH�VWHSV�RI�WKH�6WRS�	

/LVW�6WUDWHJ\��SURGXFH�EHWZHHQ�IRXU�WR�HLJKW�VHTXHQFHG�QRWHV�DQG�WHOO�D�VWRU\�EDVHG�RQ�WKHLU

QRWHV��)URP�WKHQ�RQ��VXSSRUW�ZDV�VFDIIROGHG�WR�PRQLWRU�VWXGHQWV�SURJUHVV�DQG�DVVLVW�RQO\�LI

QHHGHG�

5HVXOWV

'DWD�DQDO\VLV�IRU�WKLV�H[SHULPHQW�ZDV�FDOFXODWHG�LQ�5�XVLQJ�WKH�6&$1�SDFNDJH

�:LOEHUW��������DQG�WKH�6&'$�SDFNDJH�IRU�5�&RPPDQGHU��0%'�DQG�*ODVV¶V�ǻ��%XOWp�

�������,QGLFHV�FDOFXODWHG�LQFOXGHG�QRQ�RYHUODS�HIIHFW�VL]HV��*ODVV¶V�ǻ�DQG�0%'��DV�ZHOO�DV

LQIHUHQWLDO�VWDWLVWLFV��UDQGRPL]DWLRQ�WHVW�DQG�SLHFHZLVH�UHJUHVVLRQ�DQDO\VLV���2YHUDOO�

SDUWLFLSDQWV�\LHOGHG�KLJKHU�JDLQV�LQ�WH[W�TXDQWLW\�WKDQ�LQ�WH[W�TXDOLW\��9LVXDO�LQVSHFWLRQ�IRU

7::�UHYHDOV�D�VWHDG\�EDVHOLQH�ZLWK�D�VXGGHQ�LQFUHDVH�DW�WKH�RQVHW�RI�WKH�LQWHUYHQWLRQ�

5HJUHVVLRQ�DQDO\VLV�FRQILUPHG�QR�VLJQLILFDQW�WUHQG�GXULQJ�EDVHOLQH�IRU�DQ\�RI�WKH�VWXGHQWV

DQG�D�KLJKO\�VLJQLILFDQW�OHYHO�HIIHFW�IRU�WKUHH�RI�WKH�IRXU�SDUWLFLSDQWV��)RU�WH[W�TXDOLW\��WKH

YLVXDO�LQVSHFWLRQ�VKRZV�D�IDLUO\�VWHDG\�EDVHOLQH�ZLWK�D�VXGGHQ�LQFUHDVH�DW�WKH�RQVHW�RI�WKH

LQWHUYHQWLRQ�IRU�WKUHH�RXW�RI�WKH�IRXU�SDUWLFLSDQWV��5HJUHVVLRQ�DQDO\VLV�VKRZHG�D�OHYHO�HIIHFW

IRU�WZR�RI�WKH�SDUWLFLSDQWV�IRU�ZULWLQJ�TXDOLW\��1RQH�RI�WKH�YDOXHV�EHWZHHQ�SKDVH�$�DQG�%

RYHUODS�IRU�DQ\�RI�WKH�IRXU�SDUWLFLSDQWV��UHVXOWLQJ�LQ�WKH�KLJKHVW�VFRUH�SRVVLEOH�IRU�SHUFHQWDJH

RI�QRQ�RYHUODSSLQJ�GDWD��31'��6FUXJJV�HW�DO����������SHUFHQWDJH�RI�DOO�QRQ�RYHUODSSLQJ�GDWD

�3$1'��3DUNHU�HW�DO����������LPSURYHG�UDWH�GLIIHUHQFH��,5'��3DUNHU�HW�DO����������QRQ��RYHUODS

RI�DOO�SDLUV��1$3��3DUNHU�	�9DQQHVW���������DQG�7DX�8��3DUNHU�HW�DO����������7KH�PHDQ

EDVHOLQH�GLIIHUHQFH��0%'��&DPEHOO��������\LHOGHG�D�SHUIRUPDQFH�LQFUHDVH�EHWZHHQ����DQG

����SHUFHQW�DFURVV�SDUWLFLSDQWV��(YHQ�ZLWK�QR�H[LVWLQJ�FODVVLILFDWLRQ�IRU�WKH�0%'�LQGH[�D
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SHUIRUPDQFH�LQFUHDVH�LQ�WKH�DWWHVWHG�UDQJH�FHUWDLQO\�LQGLFDWHV�UHOHYDQW�LPSURYHPHQW��*ODVV¶V

ǻ��*ODVV�HW�DO���������FDOFXODWLRQ�\LHOGHG�KLJK�LQGLFHV�EHWZHHQ�������DQG�������IRU�7::

DFURVV�SDUWLFLSDQWV�DQG�LQGLFHV�EHWZHHQ������DQG������IRU�WH[W�TXDOLW\��7KH�RYHUDOO�HIIHFW�IRU

DOO�SDUWLFLSDQWV�ZDV�FDOFXODWHG�XVLQJ�D�UDQGRPL]DWLRQ�WHVW��(GJLQJWRQ�	�2QJKHQD�������

*U�QNH�HW�DO���������DQG�\LHOGHG�D�KLJKO\�VLJQLILFDQW�HIIHFW�IRU�WH[W�SURGXFWLYLW\�DQG�VLJQLILFDQW

HYLGHQFH�RI�WKH�HIIHFWLYHQHVV�RI�WKH�LQWHUYHQWLRQ�IRU�WH[W�TXDOLW\�

'LVFXVVLRQ

7KH�H[SHULPHQW�ZDV�DEOH�WR�FRQILUP�WKH�SRVLWLYH�ILQGLQJV�RQ�WKH�HIIHFWLYHQHVV�RI�WKH

6WRS�	�/LVW�6WUDWHJ\�RQ�VWUXJJOLQJ�VWXGHQWV�FRPSRVLWLRQ�ZULWLQJ��*UDKDP�	�+DUULV�������

*UDKDP�HW�DO���������*U�QNH�	�+DWWRQ��������g]EHN�HW�DO���������7URLD�	�*UDKDP��������

6WXGHQWV�VKRZHG�D�GLUHFW�LPSURYHPHQW�DW�WKH�RQVHW�RI�WKH�LQWHUYHQWLRQ��LQGLFDWLQJ�D�OHYHO

HIIHFW��7KH�ILQGLQJV�DOLJQ�ZLWK�WKH�UHVHDUFK�RQ�WKH�HIIHFWLYHQHVV�RI�SUH�ZULWLQJ�DFWLYLWLHV��VHH

*HUVWHQ�	�%DNHU���������+RZHYHU��OLPLWDWLRQV�RI�WKH�H[SHULPHQW�UHIHU�WR�WKH�VPDOO�QXPEHU

DQG�KRPRJHQHLW\�RI�WKH�SDUWLFLSDQWV��DJH��UHJLRQ��HGXFDWLRQDO�EDFNJURXQG���)RU�WKLV�VWXG\�

DQ�$%�SODQ�ZDV�DSSOLHG�DQG�ZLWKRXW�DQ\�IROORZ�XS�GDWD��QR�LQGLFDWLRQ�DERXW�JHQHUDOL]DWLRQ

HIIHFWV�FDQ�EH�DVFHUWDLQHG��$GGLWLRQDOO\��WKH�LQWHUYHQWLRQ�RQO\�DVVHVVHG�VWRU\�ZULWLQJ��VR�QR

SUHGLFWLRQV�DERXW�SRVVLEOH�WUDQVIHU�HIIHFWV�RQWR�RWKHU�WH[W�W\SHV�FDQ�EH�PDGH�

3XEOLFDWLRQ�1R�����6XPPDU\�

(IIHFWV�RI�D�&RPSXWHUL]HG�6723�	�/,67�,QWHUYHQWLRQ�WR�)RVWHU�7H[W�3URGXFWLRQ�6NLOOV

LQ�6WXGHQWV�:KR�6WUXJJOH�:LWK�&RPSRVLWLRQ�:ULWLQJ

1REHO��.���	�*U�QNH��0����������(IIHFWV�RI�D�&RPSXWHUL]HG�6723�	�/,67�,QWHUYHQWLRQ�WR

)RVWHU�7H[W�3URGXFWLRQ�6NLOOV�LQ�6WXGHQWV�:KR�6WUXJJOH�:LWK�&RPSRVLWLRQ�:ULWLQJ� ,QVLJKWV

LQWR�/HDUQLQJ�'LVDELOLWLHV� �������������

,QWURGXFWLRQ

7KLV�VWXG\�IROORZV�XS�RQ�WKH�XVH�RI�WKH�6723�	�/,67�VWUDWHJ\�WR�VXSSRUW�VWUXJJOLQJ

ZULWHUV�WKURXJK�VWUDWHJ\�LQVWUXFWLRQ�DQG�SUHZULWLQJ�DFWLYLWLHV��$Q�HDUOLHU�H[SHULPHQW�E\�WKH

DXWKRU�DQG�FROOHDJXHV�ZLWK�WKH�6WRS�	�/LVW�VWUDWHJ\�VKRZHG�SURPLVLQJ�UHVXOWV�IRU�D�SHQ�DQG
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SDSHU�YHUVLRQ�RI�WKH�VWUDWHJ\��*U�QNH�HW�DO����������EXW�WKLV�SDSHU�LV�WKH�ILUVW�WR�UHSRUW�RQ�WKH

HIIHFWV�RI�D�GLJLWDO�YHUVLRQ�RI�WKH�VWUDWHJ\�

0HWKRGV

$�UDQGRPL]HG�SUH�SRVWWHVW�FRQWURO�JURXS�GHVLJQ�ZDV�DSSOLHG�WR�HYDOXDWH�WKH

HIIHFWLYHQHVV�RI�WKH�LQWHUYHQWLRQ��7KLV�GHVLJQ�LQGLFDWHV�WKH�JROG�VWDQGDUG�WR�HYDOXDWH�GDWD�RI

WKLV�W\SH�DFFRUGLQJ�WR�0HUWHQV�DQG�0F/DXJKOLQ���������7HDFKHU�UHIHUUDO�DV�ZHOO�DV�D�ZULWLQJ

SUREH�VKRZLQJ�D�WH[W�SURGXFWLYLW\�EHORZ�WKH�PHGLDQ�DFURVV�IRXU�ILIWK�JUDGH�FODVVURRPV�ZDV

XVHG�WR�LGHQWLI\�VWXGHQWV��ZKR�GLG�QRW�PHHW�DFDGHPLF�VWDQGDUGV�LQ�WKHLU�ZULWLQJ��7KH

SDUWLFLSDQWV�����PDOH�DQG����IHPDOH�IRXUWK�JUDGH�VWXGHQWV��ZHUH�UDQGRPO\�DVVLJQHG�WR�HLWKHU

WKH�WUHDWPHQW�RU�WKH�FRQWURO�JURXS��'XULQJ�WKH�LQWHUYHQWLRQ��WKH�FRQWURO�JURXS�SDUWLFLSDWHG�LQ

UHJXODU�FODVVHV��ZKLOH�WKH�WUHDWPHQW�JURXS�UHFHLYHG�WKH�ZULWLQJ�LQWHUYHQWLRQ��3UH��DQG

SRVWWHVWLQJ�WKURXJK�ZULWLQJ�SUREHV�ZDV�GRQH�GLUHFWO\�EHIRUH�DQG�DIWHU�WKH�LQWHUYHQWLRQ��7KH

TXDQWLWDWLYH�GHYHORSPHQW�RI�VWXGHQW�V�WH[WV�ZDV�DVVHVVHG�WKURXJK�WRWDO�ZRUGV�ZULWWHQ��7::�

)XUH\�HW�DO����������UHVXOWLQJ�LQ�DQ�LQWHUUDWHU�UHOLDELOLW\�RI�������7KH�LQWHUYHQWLRQ�ZDV�FDUULHG

RXW�LQ�VHYHQ����PLQXWH�VHVVLRQV�RYHU�D���ZHHN�SHULRG��,QWHUYHQWLRQLVWV�ZHUH�WZR�JUDGXDWH

VWXGHQWV�ZKR�UHFHLYHG�D�PDQXDO�RQ�KRZ�WR�FRQGXFW�HDFK�VHVVLRQ��LQFOXGLQJ

VHQWHQFH�E\�VHQWHQFH�LQVWUXFWLRQ�IRU�WKH�VRIWZDUH�LPSOHPHQWDWLRQ�ZLWK�WKH�VWXGHQWV�



:5,7,1*�,16758&7,21�0$77(56 ��

)LJXUH��� *XLGHG�ZULWLQJ�SURFHVV�RI�WKH�GLJLWDO�VWRS DQG�OLVW�SURJUDP

7KH�VHVVLRQV�IROORZHG�WKH�VWHSV�RI�WKH�656'�0RGHO��7KH�LQWHUYHQWLRQ�WRRN�SODFH�LQ�D

FODVVURRP�HTXLSSHG�ZLWK�FRPSXWHUV�IRU�HDFK�SDUWLFLSDQW��7KH�ILUVW�OHVVRQ�ZDV�XVHG�WR

IDPLOLDUL]H�WKH�VWXGHQWV�ZLWK�WKH�XVH�RI�WKH�VRIWZDUH��7KH�LQWHUYHQWLRQLVW�PRGHOHG�HDFK�VWHS

RI�WKH�VRIWZDUH�E\�SURMHFWLQJ�WKHLU�FRPSXWHU�VFUHHQ�RQWR�D�ZKLWHERDUG�DQG�WKLQNLQJ�DORXG�

$IWHU�VHVVLRQ�RQH��DOO�VHVVLRQV�ZHUH�VWUXFWXUHG�VLPLODUO\���D��VWXGHQWV�UHFHLYHG�IHHGEDFN�RQ

WKHLU�ODVW�VWRU\�LI�DSSOLFDEOH��E��VWXGHQWV�ZRUNHG�ZLWK�WKH�VRIWZDUH�LQGHSHQGHQWO\�EXW�UHFHLYHG

VXSSRUW�LI�QHHGHG��LQWHUYHQWLRQLVWV�PRQLWRUHG�SURJUHVV��F��VWXGHQWV�ILOOHG�RXW�D�IHHGEDFN

TXHVWLRQQDLUH�IRU�WKH�OHVVRQ��7KH�VRIWZDUH�JXLGHG�WKH�VWXGHQWV�WKURXJK�WKH�VWHSV�RI�WKH

ZULWLQJ�SURFHVV�XVLQJ�WKH�6WRS�	�/LVW�VWUDWHJ\��ILJXUH����

5HVXOWV

'HVFULSWLYH�GDWD�IRU�WKH�GHSHQGHQW�YDULDEOH�VKRZV�WKDW�WKH�LQWHUYHQWLRQ�JURXS��,*�

LPSURYHG�LQ�PHDQ�WH[W�TXDQWLW\�IURP����ZRUGV�WR��������ZRUGV�EHWZHHQ�PHDVXUHPHQWV��,Q

FRQWUDVW��WKH�PHDQ�VFRUHV�IRU�7::�IRU�WKH�FRQWURO�JURXS�UHPDLQ�UHODWLYHO\�VWDEOH�ZLWK�RQO\�D

VOLJKW�LPSURYHPHQW����������������$�WHVW�IRU�KRPRJHQHLW\�RI�UHJUHVVLRQ�VKRZHG�WKDW�WKH

ZLWKLQ�JURXS�UHJUHVVLRQ�FRHIILFLHQWV�ZHUH�KRPRJHQHRXV��$GGLWLRQDOO\��WDNLQJ�WKH
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GLVFUHSDQFLHV�LQ�WKH�SUHWHVW�VFRUHV�EHWZHHQ�WKH�WZR�JURXSV�LQWR�DFFRXQW��'XJDUG�	�7RGPDQ�

�������DQ�DQDO\VLV�RI�FRYDULDQFH�ZDV�FDOFXODWHG�WKURXJK�$1&29$�ZLWK�WKH�SUHWHVW�DV�WKH

FRYDULDWH�DQG�WKH�SRVWWHVW�DV�WKH�GHSHQGHQW�YDULDEOH��5HVXOWV�VKRZHG�D�VWDWLVWLFDOO\

VLJQLILFDQW�HIIHFW�RI )������� ������� S ������IRU WKH�WUHDWPHQW�FRQGLWLRQ��&DOFXODWLRQ�RI�HIIHFW

VL]H�PHDVXUH�ZDV�GRQH�XVLQJ�D�FRUUHFWHG�HIIHFW�VL]H�IRU�UHSHDWHG�PHDVXUHV�GHVLJQ

�/HQKDUG�	�/HQKDUG��������DV�DQ�DGDSWDWLRQ�WR�&RKHQ�V G��WR�WDNH�SUH�H[LVWLQJ�GLIIHUHQFHV

EHWZHHQ�JURXSV�LQWR�DFFRXQW��5HVXOWV�\LHOGHG�DQ�LQGH[�RI G  �������VXUSDVVLQJ�WKH�FRPPRQ

FRQYHQWLRQ�IRU�ODUJH�HIIHFW�VL]HV��G  �������&KHQ HW�DO���������E\�IDU��6RFLDO�YDOLGLW\�GDWD

FRQGXFWHG�WKURXJK�D�TXHVWLRQQDLUH�VKRZHG�KLJK�DSSURYDO�UDWHV�IRU�WKH�LQWHUYHQWLRQ�IRU�DOO

SDUWLFLSDQWV�ZLWK�VWXGHQWV�UDWLQJ�WKH�OHVVRQV�PRVW�IDYRUDEO\�LQ�����RI�DOO�FDVHV�

'LVFXVVLRQ

$IWHU�DQ�HDUOLHU�H[SHULPHQW�RI�WKH�DXWKRUV��������ZLWK�WKH�6723�	�/,67�VWUDWHJ\

\LHOGHG�SURPLVLQJ�UHVXOWV�IRU�ERWK�WH[W�TXDQWLW\�DQG�WH[W�TXDOLW\�IRU�IRXU�IRXUWK�JUDGHUV�ZKR

VWUXJJOHG�ZLWK�FRPSRVLWLRQ�ZULWLQJ��WKLV�H[SHULPHQW�HYDOXDWHG�D�GLJLWDO�YHUVLRQ�RI�WKH�VWUDWHJ\

ZLWK�WH[W�TXDQWLW\�DV�WKH�GHSHQGHQW�YDULDEOH��5HVXOWV�VKRZ�VWURQJ�LPSURYHPHQWV��G� �������

LQGLFDWLQJ�WKDW�WKH�LQWHUYHQWLRQ�ZDV�VXFFHVVIXO�LQ�VXSSRUWLQJ�VWXGHQWV�WR�ZULWH�ORQJHU�VWRULHV�

7KH�VWXG\�LV�VXEMHFW�WR�FHUWDLQ�OLPLWDWLRQV��:LWK�RQO\�IRXU�SDUWLFLSDQWV�RI�WKH�VDPH�DJH�DQG

HGXFDWLRQDO�EDFNJURXQG��WKH�UHVXOWV�DUH�QRW�JHQHUDOO\�WUDQVIHUDEOH�WR�VWUXJJOLQJ�ZULWHUV��7KH

$%�GHVLJQ�GLG�QRW�LQFOXGH�FRQGXFWLQJ�IROORZ�XS�GDWD��DJDLQ�OLPLWLQJ�LQIHUHQFHV�DERXW

ORQJ�WHUP�HIIHFWV��+RZHYHU��WKLV�H[SHULPHQW�FRQVLVWHG�RI�RQO\�VHYHQ�VHVVLRQV�DQG�FDQ�EH

LPSOHPHQWHG�HDVLO\�LQ�DQ\�VFKRRO�VHWWLQJ��DV�QR�H[WHQVLYH�SUHSDUDWLRQ�LV�QHHGHG�WR�DSSO\�WKH

VWUDWHJ\�DQG�XVH�WKH�VRIWZDUH��$V�ZLWK�DQ\�WHFKQRORJ\�EDVHG�WUHDWPHQW��EDVLF�,7�IDFLOLWLHV�RI

D�VFKRRO�DUH�D�SUHUHTXLVLWH�DQG�FDQ�DOVR�QHJDWLYHO\�LPSDFW�DFFHVVLELOLW\�
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3XEOLFDWLRQ�1R�����6XPPDU\�

8VLQJ�D�6LPXOWDQHRXV�3URPSWLQJ�3URFHGXUH�WR�,PSURYH�WKH�4XDOLW\�RI�WKH�:ULWLQJ�RI

7KUHH�6WXGHQWV�:LWK�/HDUQLQJ�'LVDELOLWLHV

1REHO��.���%DUZDVVHU��$���*U�QNH��0���$VRUR�6DGGOHU��.���	�6DGGOHU��%���LQ�SUHVV���8VLQJ�D

6LPXOWDQHRXV�3URPSWLQJ�3URFHGXUH�WR�,PSURYH�WKH�4XDOLW\�RI�WKH�:ULWLQJ�RI�7KUHH�6WXGHQWV

:LWK�/HDUQLQJ�'LVDELOLWLHV��,QWHUQDWLRQDO�(GXFDWLRQ�6WXGLHV��$FFHSWHG��-XQH��WK�����

,QWURGXFWLRQ

7KLV�VWXG\�UHSRUWV�RQ�WKH�HIIHFWLYHQHVV�RI�D�VLPXOWDQHRXV�SURPSWLQJ�SURFHGXUH�WR

VXSSRUW�VWXGHQWV�ZLWK�/'�LQ�WKHLU�FRPSRVLWLRQ�ZULWLQJ��:KLOH�VLPXOWDQHRXV�SURPSWLQJ�KDV

EHHQ�LQYHVWLJDWHG�H[WHQVLYHO\�RYHU�D�SHULRG�RI�PRUH�WKDQ����\HDUV�DQG�KDV�IRXQG�WR�EH

HIIHFWLYH�WR�WHDFK�YDULRXV�VNLOOV�WR�VWXGHQWV�ZLWK�GLVDELOLWLHV��7HNLQ�,IWDU�HW�DO����������WKH

SURFHGXUH�KDV�UHFHLYHG�YHU\�OLWWOH�DWWHQWLRQ�DV�D�PHWKRG�WR�WHDFK�ZULWLQJ�WR�VWXGHQWV�ZLWK�/'�

0HWKRGV

$�PXOWLSOH�EDVHOLQH�DFURVV�SDUWLFLSDQWV�GHVLJQ��$%��ZDV�XVHG�ZLWK�WKH�VLPXOWDQHRXV

SURPSWLQJ�SURFHGXUH�DV�WKH�LQGHSHQGHQW�YDULDEOH�DQG�WKH�TXDOLW\�RI�VWXGHQW�V�WH[WV�DV�WKH

GHSHQGHQW�YDULDEOH��7R�FRQWURO�LQWHUQDO�YDOLGLW\��WKH�LQWHUYHQWLRQ�ZDV�LQWURGXFHG�LQ�D

WLPH�ODJJHG�PDQQHU��*DVW�	�/HGIRUG��������ZLWK�EDVHOLQH�FRQGLWLRQV�UDQJLQJ�EHWZHHQ�WKUHH

WR�VL[�VHVVLRQV�DQG�WUHDWPHQW�FRQGLWLRQV�ODVWLQJ�EHWZHHQ�QLQH�WR����VHVVLRQV�UHVSHFWLYHO\�

3DUWLFLSDQWV�ZHUH�WKUHH��LQLWLDOO\�IRXU�VWXGHQWV�ZHUH�LQFOXGHG�ZLWK�RQH�VWXGHQW�GURSSLQJ�RXW

GXH�WR�PLVVLQJ�PRVW�VHVVLRQV��IRXUWK�JUDGH�VWXGHQWV�ZLWK�GLDJQRVHG�OHDUQLQJ�GLVDELOLWLHV�DV

GHILQHG�LQ�*HUPDQ�IHGHUDO�HGXFDWLRQ�VWDQGDUGV��7KH�SDUWLFLSDQWV�ZHUH�LQFOXGHG�EDVHG�RQ

WHDFKHU�UHFRPPHQGDWLRQ��UHJXODU�DWWHQGDQFH��PRWLYDWLRQ��ZHDN�ZULWLQJ�VNLOOV��DQG�WKH

DVVHVVPHQW�RI�D�ZULWLQJ�SUREH�WKDW�UHTXLUHG�����RI�FRUUHFW�VSHOOLQJ�DQG�ORZ�WH[W�TXDQWLW\�

6LPSOH�VWRU\�VWDUWHUV��$�WULS�WR�WKH�]RR��DQ�DGYHQWXUH�E\�WKH�VHD��HWFHWHUD��VHUYHG�DV�ZULWLQJ

SURPSWV�GXULQJ�WUHDWPHQW�DQG�PHDVXUHPHQW��6WXGHQWV�UDQGRPO\�GUHZ�RQH�RI�WKH�VWRU\

VWDUWHUV�HDFK�WLPH�WKH\�ZHUH�DVNHG�WR�FRPSRVH�D�WH[W��6WXGHQWV�ZHUH�DVNHG�WR�FRPSRVH�D

VWRU\�LQ�UHVSRQVH�WR�RQH�RI�WKH�ZULWLQJ�SURPSWV�ZLWKRXW�DGGLWLRQDO�VXSSRUW�IRU�PHDVXUHPHQW

DIWHU�HDFK�VHVVLRQ��7KH�GHSHQGHQW�YDULDEOH�ZDV�PHDVXUHG�XVLQJ�DQ�DGDSWHG�ZULWLQJ�UXEULF
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WKDW�DSSOLHG�D���SRLQW�/LNHUW�VFDOH�WR�VFRUH�IRU�ILYH�NH\�HOHPHQWV�RI�D�QDUUDWLYH��0DUWLQ�	

0DQQR��������7URLD�	�*UDKDP���������%RWK�LQVWUXFWRUV�RI�WKH�LQWHUYHQWLRQ�UDWHG�WKH�WH[WV

LQGHSHQGHQWO\�DIWHU�HDFK�VHVVLRQ��FRPSDUHG�UHVXOWV�DQG�FRQFOXGHG�ZLWK�D�VFRUH��$IWHU

FRPSOHWLRQ�RI�WKH�H[SHULPHQW��DQ�H[WHUQDO�SDUDSURIHVVLRQDO�ZDV�LQVWUXFWHG�RQ�WKH�UXEULF�DQG

UDWHG�WKUHH�UDQGRPO\�FKRVHQ�WH[WV�ZULWWHQ�GXULQJ�EDVHOLQH�FRQGLWLRQV�DQG�VHYHQ�UDQGRPO\

FKRVHQ�WH[WV�ZULWWHQ�GXULQJ�WKH�WUHDWPHQW�SKDVH��8VLQJ�6SHDUPDQ
V�UDQN�FRUUHODWLRQ�

LQWHUUDWHU�UHOLDELOLW\�EHWZHHQ�WRWDO�VFRUHV�DFURVV�ERWK�FRQGLWLRQV�ZHUH�������'XULQJ�EDVHOLQH

FRQGLWLRQV��HDFK�VHVVLRQ�FRQVLVWHG�RI�D�FDUG�JDPH��VHUYLQJ�DV�D�QRQ�ZULWLQJ�UHODWHG

VXEVWLWXWH�IRU�WKH�LQWHUYHQWLRQ�DQG�D�PHDVXUHPHQW��ZKHUH�WKH�VWXGHQWV�ZURWH�D�VWRU\�LQ

UHVSRQVH�WR�RQH�RI�WKH�SURYLGHG�ZULWLQJ�SURPSWV��'XULQJ�WUHDWPHQW�FRQGLWLRQV��WKH

LQWHUYHQWLRQ�UHSOLFDWHG�WKH�VLPXOWDQHRXV�SURPSWLQJ�SURFHGXUH�FRQGXFWHG�E\�+XGVRQ�HW�DO�

��������(DFK�VHVVLRQ�VWDUWHG�ZLWK�WKH�SURJUHVV�PRQLWRULQJ�SURFHGXUH��IROORZHG�E\�WKH

UHVSRQVH�SURPSWLQJ�SURFHGXUH�DQG�PHDVXUHPHQW��)RU�SURJUHVV�PRQLWRULQJ��LQVWUXFWRUV�XVHG

WKH�ZULWLQJ�UXEULF�WR�JLYH�WKH�VWXGHQWV�IHHGEDFN�DERXW�VWUHQJWKV�DQG�ZHDNQHVVHV�RI�WKHLU�ODVW

VWRU\��'XULQJ�WKH�SURPSWLQJ�SURFHGXUH��WKH�LQWHUYHQWLRQLVWV�WDXJKW�WKH�SDUWLFLSDQWV�ILYH�VWRU\

ZULWLQJ�VWHSV�FRQVHFXWLYHO\��(DFK�VWHS�ZDV�LQWURGXFHG�YLD�VLPXOWDQHRXV�SURPSWLQJ�DQG�KDG

WR�EH�UHSOLFDWHG�VXFFHVVIXOO\�E\�WKH�VWXGHQW�EHIRUH�DGYDQFLQJ�WR�SURPSW�WKH�QH[W�VWHS� ���

FUHDWH�D�VHWWLQJ�����LQWURGXFH�D�SUREOHP�����WKLQN�RI�D�VROXWLRQ�����GHVFULEH�WKH�FRQVHTXHQFHV

����SURRIUHDGLQJ��7KH�SURPSWLQJ�SURFHGXUH�ZDV�LQWURGXFHG LQ�VHVVLRQ�RQH�WR�WKH�VWXGHQWV�E\

XVLQJ�RQH�RI�WKH�VWRU\�VWDUWHUV�DQG�SURYLGLQJ�D�YHUEDO�SURPSW�DQG�PRGHO�VHQWHQFH�RQ�³KRZ�WR

VWDUW�D�VWRU\´�ZLWK�D���V�WLPH�GHOD\��0RGHO�VHQWHQFHV�ZHUH�DFFRPSDQLHG�E\�DQ�H[SODQDWLRQ

�³)LUVW�RI�DOO��\RX�QHHG�WR�SURYLGH�D�JHQHUDO�IUDPH�IRU�\RXU�VWRU\´��DQG�DQ�DGGLWLRQDO�YHUEDO

SURPSW�FRQWDLQLQJ�QRQ�WDUJHWHG�LQIRUPDWLRQ��³,W�LV�LPSRUWDQW�WR�FRPH�XS�ZLWK�D�FUHDWLYH

VHWWLQJ´���6WXGHQWV�ZHUH�WKHQ�DVNHG�WR�UHSOLFDWH�WKH�WDVN�IRU�WKH�VDPH�VWRU\�VWDUWHU��,I

SDUWLFLSDQWV�VWDUWHG�ZULWLQJ�ZLWKLQ�ILYH�VHFRQGV�DQG�ILQLVKHG�WKHLU�VHQWHQFH�ZLWKLQ�WZR

PLQXWHV��LQVWUXFWRUV�GHOLYHUHG�YHUEDO�SUDLVH��,I�VWXGHQWV�GLG�QRW�GHPRQVWUDWH�WKH�WDUJHWHG

EHKDYLRU��WKH\�ZHUH�FRUUHFWHG�DQG�WKH�SURPSWLQJ�SURFHGXUH�ZDV�UHSHDWHG�XQWLO�WKH�VWXGHQW

ZDV�DEOH�WR�UHSURGXFH�WKH�WDUJHWHG�WDVN��$IWHU�D�VWXGHQW�GHOLYHUHG�WKH�FRUUHFW�UHVSRQVH��WKH



:5,7,1*�,16758&7,21�0$77(56 ��

LQVWUXFWRUV�GHOLYHUHG�WKH�QH[W�SURPSW��7KH�LQVWUXFWRUV�VFDIIROGHG�WKHLU�VXSSRUW�DQG�DIWHU�D

SDUWLFLSDQW�ZDV�DEOH�WR�UHSHDW�WKH�ILYH�VWHSV�WKUHH�WLPHV�ZLWKRXW�PLVWDNHV��WKH�LQVWUXFWRUV

UHWUHDWHG�IURP�SURPSWLQJ�WR�RQO\�LQGLFDWLQJ�WKH�VWHSV��PRQLWRULQJ�VWXGHQWV�SURJUHVV�DQG

SURYLGLQJ�JXLGHG�IHHGEDFN��ZKHQ�WKH�VWXGHQWV�PDGH�D�PLVWDNH�

5HVXOWV

'DWD�ZDV�HYDOXDWHG�XVLQJ�5�V�³6FDQ´�SDFNDJH��:LOEHUW��������IRU�GHVFULSWLYH�GDWD�

RYHUODS�LQGLFHV�DQG�UHJUHVVLRQ�DQDO\VLV��$GGLWLRQDOO\��WKH�PHDQ�EDVHOLQH�GLIIHUHQFH��0%'�

ZDV�FDOFXODWHG�PDQXDOO\��2¶%ULHQ�	�5HSS���������'HVFULSWLYH�GDWD�VKRZV�D�VWHDG\�LQFUHDVH

IRU�WH[W�TXDOLW\�LQ�DOO�WKUHH�SDUWLFLSDQWV�UDQJLQJ�IURP�����������/HQH������������<XVXP��DQG

���������/DUD���2YHUODS�LQGLFHV�VKRZ�VWURQJ��VLJQLILFDQW�HIIHFW�VL]HV��S������IRU�QRQ�RYHUODS

RI�DOO�SDLUV��1$3��3DUNHU�HW�DO����������DQG�WKH�SHUFHQWDJH�RI�QRQ�RYHUODSSLQJ�GDWD��31'�

6FUXJJV�HW�DO���������DFURVV�DOO�SDUWLFLSDQWV��7DX�8��3DUNHU�HW�DO���������ZDV�FDOFXODWHG

WDNLQJ�DQ�$�WUHQG�LQWR�DFFRXQW��$�YV��%���WUHQG%�±�WUHQG$��ZLWK�UHVXOWV�VKRZLQJ�D�ODUJH

FKDQJH�RI������ S������IRU�/HQH������� S�����IRU�<XVXP� DQG������ S������IRU�/DUD�

$GGLWLRQDOO\��WKH�DYHUDJH�WH[W�OHQJWKV�LQFUHDVHG�LQ�DOO�WKUHH�SDUWLFLSDQWV�EHWZHHQ�EDVHOLQH

DQG�WUHDWPHQW�FRQGLWLRQV�E\�DERXW����������/DUD������������<XVXP��DQG����������/HQH��

7KHVH�UHVXOWV�DOLJQ�ZLWK�WKH�ILQGLQJV�WKDW�IRU�ZULWHUV�DW�WKDW�VWDJH��DQ�LQFUHDVH�LQ�WH[W�TXDQWLW\

XVXDOO\�JRHV�DORQJ�ZLWK�DQ�LQFUHDVH�LQ�WH[W�TXDOLW\��*U�QNH�HW�DO����������7R�FRPSOHWH

TXDQWLWDWLYH�HYDOXDWLRQ�RI�WKH�GDWD��UHJUHVVLRQ�DQDO\VLV�VKRZV�VWDWLVWLFDOO\�VLJQLILFDQW�OHYHO

HIIHFWV�RI S�����IRU�/HQH�DQG�<XVXI�DQG S�����IRU /DUD�DV�ZHOO�DV�D�VORSH�HIIHFW��S������IRU

/DUD��$FURVV�DOO�SDUWLFLSDQWV��D�VWDWLVWLFDOO\�VLJQLILFDQW�OHYHO�HIIHFW��S�������DQG�D�VWDWLVWLFDOO\

VLJQLILFDQW�VORSH�HIIHFW��S�������ZLWK�DQ�DYHUDJH LQFUHDVH�RI������VFDOH�SRLQWV�SHU�LQWHUYHQWLRQ

VHVVLRQ�ZDV�FDOFXODWHG�

'LVFXVVLRQ

7HNLQ�,IWDU�HW�DO���������UHFRPPHQGHG�LQ�WKHLU�PHWD�DQDO\VLV�IRU�IXWXUH�UHVHDUFK�RQ

VLPXOWDQHRXV�SURPSWLQJ�WR�IRFXV�RQ�VSHFLILF�WDVNV�DQG�VSHFLILF�W\SHV�RI�GLVDELOLWLHV��7KLV

H[SHULPHQW�FRQWULEXWHV�WR�WKH�JURZLQJ�ERG\�RI�UHVHDUFK�RQ�VLPXOWDQHRXV�SURPSWLQJ��VKRZLQJ

WKDW�WKH�SURFHGXUH�ZDV�HIIHFWLYH�DW�LPSURYLQJ�WKH�TXDOLWDWLYH�ZULWLQJ�RI�WKUHH�VWXGHQWV�ZLWK
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OHDUQLQJ�GLVDELOLWLHV��6RFLDO�YDOLGLW\�GDWD�IRU�WKLV�H[SHULPHQW�UHYHDOV�WKDW�WKH�VWXGHQWV

SHUFHLYHG�WKH�LQWHUYHQWLRQ�DV�KHOSIXO�DQG�VFRUHG�WKHLU�ZULWLQJ�DELOLW\�KLJKHU�WKDQ�EHIRUH�WKH

LQWHUYHQWLRQ��*UDKDP��.LXKDUD�HW�DO���������IRXQG�WKDW�VHOI�HIILFDF\�KDV�D�SRVLWLYH�LQIOXHQFH

RQ�ZULWLQJ�TXDOLW\��SRLQWLQJ�WR�DGGLWLRQDO�SURPLVLQJ�GHYHORSPHQWV�IRU�DFDGHPLF

VHOI�FRQILGHQFH�LQ�SDUWLFLSDWLQJ�VWXGHQWV��+RZHYHU��PRWLYDWLRQDO�YDULDEOHV�DUH�NQRZQ�WR

VXSSRUW�VWUXJJOLQJ�VWXGHQWV�LQ�WKHLU�ZULWLQJ��*UDKDP��.LXKDUD�HW�DO���������DQG�WKLV

H[SHULPHQW�GLG�QRW�PHDVXUH�WR�ZKDW�H[WHQW�PRWLYDWLRQDO�IDFWRUV�PHGLDWHG�WKH�SRVLWLYH�UHVXOWV�

7R�WHVW��LI�LQWHUYHQLQJ�YDULDEOHV�OLNH�VHOI�HIILFDF\�PHGLDWH�WKH�HIIHFWV�RI�DQ�LQWHUYHQWLRQ��IXWXUH

H[SHULPHQWV�FRXOG�XWLOL]H�PXOWLOHYHO�PRGHOLQJ�WR�WHVW�D�PHGLDWRU�K\SRWKHVLV��.HQQ\�HW�DO��

������.HQQ\�HW�DO���������9XRUUH�	�%ROJHU���������$GGLWLRQDO�OLPLWDWLRQV�RI�WKLV�H[SHULPHQW

FRQFHUQ�WKH�JHQHUDOLW\�RI�WKH�UHVXOWV��VLQFH�WKH�VDPSOH�FRQVLVWHG�RI�RQO\�WKUHH�VWXGHQWV�ZLWK

D�VLPLODU�HGXFDWLRQDO�EDFNJURXQG�DQG�DJH��WKH�WH[W�W\SH��DQG�GXH�WR�WKH�GLIILFXOW�VLWXDWLRQ�LQ

FODVVURRPV�GXULQJ�WKH�FRYLG�SDQGHPLF��QR�IROORZXS�GDWD�ZDV�FROOHFWHG�WR�FKHFN�IRU

PDLQWHQDQFH�HIIHFWV��)XWXUH�H[SHULPHQWV�VKRXOG�UHSOLFDWH�WKH�H[SHULPHQW�ZLWK�D�GLYHUVH�VHW

RI�SDUWLFLSDQWV�DQG�WH[W�W\SHV�

'LVFXVVLRQ

0DLQ�)LQGLQJV

$FURVV�WKH�IRXU�SXEOLFDWLRQV�LQFOXGHG�LQ�WKLV�SDSHU��WKH�H[SHULPHQWV�DSSOLHG

WHFKQRORJ\�EDVHG�ZULWLQJ�LQVWUXFWLRQ�DV�ZHOO�DV�SHQ�DQG�SDSHU�DSSURDFKHV�WR�VXSSRUW

VWUXJJOLQJ�ZULWHUV��7KH�DLP�RI�WKH�IRXU�VWXGLHV�ZDV�WR�IXUWKHU�H[DPLQH�SURPLVLQJ�ZULWLQJ

LQWHUYHQWLRQV�WKDW�KDYH�QRW�EHHQ�VWXGLHG�H[WHQVLYHO\�ZLWK�UHJDUGV�WR�WKHLU�HIIHFWLYHQHVV�IRU

VWUXJJOLQJ�ZULWHUV�ZLWK�DQG�ZLWKRXW�/'��$GGLWLRQDOO\��WKLV�WH[W�DLPHG�WR�LGHQWLI\�ZKLFK�VSHFLILF

HOHPHQWV�RI�LQVWUXFWLRQ�ZHUH�VXSSRUWLYH�IRU�VWUXJJOLQJ�ZULWHUV�ZLWKLQ�WKH�H[SHULPHQWV�WKDW

HYDOXDWHG�WHFKQRORJ\�EDVHG�ZULWLQJ�LQVWUXFWLRQ�

([SHULPHQW�QR��� �1REHO�	�*U�QNH��������HYDOXDWHG WKH�XVH�RI�D�WHFKQRORJ\�EDVHG

JUDSKLF�RUJDQL]HU�DV�D�SUHZULWLQJ�DFWLYLW\�ZLWK����VWXGHQWV�RI�JUDGH�ILYH�XVLQJ�D�SUH�SRVW

FRQWURO�JURXS�GHVLJQ�DQG�ZDV�VXFFHVVIXO�LQ�HQKDQFLQJ�WKH�WH[W�SURGXFWLYLW\�LQ�QLQH�RI�WKH�WHQ

SDUWLFLSDQWV�RI�WKH�,*�DQG�WKH�WH[W�TXDOLW\�LQ�VHYHQ�RXW�RI�WKH�WHQ�SDUWLFLSDQWV�RI�WKH�,*��2QO\
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WZR�RI�WKH�WHQ�VWXGHQWV�RI�WKH�&*�LQ�FRPSDULVRQ�VKRZHG�LPSURYHG�WH[W�TXDQWLW\�DQG�WZR

UHFHLYHG�KLJKHU�VFRUHV�LQ�WH[W�TXDOLW\�DW�SRVW�WHVWLQJ��6RFLDO�YDOLGLW\�GDWD�UHYHDOHG�WKDW

SDUWLFLSDWLQJ�VWXGHQWV�HQMR\HG�WKH�LQWHUYHQWLRQ�DQG�UDWHG�WKHLU�RZQ�WH[WV�KLJKHU�WKDQ�EHIRUH

WKH�LQWHUYHQWLRQ�

([SHULPHQW�QR��� �*U�QNH�HW�DO���������HYDOXDWHG�WKH XVH�RI�WKH�6723�	�/,67

VWUDWHJ\�DV�D�SUHZULWLQJ�DFWLYLW\�ZLWK�IRXU�WKLUG�JUDGH�VWXGHQWV�XVLQJ�D�PXOWLSOH�EDVHOLQH

DFURVV�SDUWLFLSDQWV�GHVLJQ��$%��ZLWK�WH[W�SURGXFWLYLW\�DQG�WH[W�TXDOLW\�DV�GHSHQGHQW�YDULDEOHV�

3DUWLFLSDWLQJ�VWXGHQWV�ZHUH�DEOH�WR�HQKDQFH�ERWK�WKHLU�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�ZULWLQJ�

'DWD�VKRZHG�D�KLJKO\�VLJQLILFDQW�OHYHO�HIIHFW�IRU�WKUHH�RI�WKH�IRXU�SDUWLFLSDQWV�IRU�7::�DQG

VLJQLILFDQW�HYLGHQFH�RI�WKH�HIIHFWLYHQHVV�RI�WKH�LQWHUYHQWLRQ�IRU�WH[W�TXDOLW\��S������

([SHULPHQW�QR��� �1REHO�	�*U�QNH��������HYDOXDWHG D�WHFKQRORJ\�EDVHG�YHUVLRQ�RI

WKH�6723�	�/,67�VWUDWHJ\�DV�D�SUHZULWLQJ�DFWLYLW\�DQG�DSSOLHG�D�UDQGRPL]HG�SUH�SRVWWHVW

FRQWURO�JURXS�GHVLJQ�ZLWK����IRXUWK�JUDGH�VWXGHQWV�ZLWK�WH[W�SURGXFWLYLW\�DV�D�GHSHQGHQW

YDULDEOH��5HVXOWV�VKRZ�VWURQJ�LPSURYHPHQWV��G� ��������LQGLFDWLQJ�WKDW�WKH�LQWHUYHQWLRQ�ZDV

VXFFHVVIXO�LQ�VXSSRUWLQJ�VWXGHQWV�WR�ZULWH�ORQJHU�VWRULHV�

([SHULPHQW�QR��� �1REHO�HW�DO���LQ�SUHVV��HYDOXDWHG WKH�XVH�RI�D�VLPXOWDQHRXV

SURPSWLQJ�SURFHGXUH�ZLWK�WKUHH�IRXUWK�JUDGH�VWXGHQWV�ZLWK�/'��7KH�H[SHULPHQW�ZDV

FRQGXFWHG�XVLQJ�D�PXOWLSOH�EDVHOLQH�DFURVV�SDUWLFLSDQWV��$%��GHVLJQ�DQG�WH[W�TXDOLW\�DV�WKH

GHSHQGHQW�YDULDEOH��5HVXOWV�LQGLFDWH�WKDW�WKH�SURFHGXUH�ZDV�VXFFHVVIXO�LQ�VXSSRUWLQJ

VWXGHQWV��TXDOLWDWLYH�ZULWLQJ�ZLWK�D�VWHDG\�LQFUHDVH�LQ�DOO�WKUHH�SDUWLFLSDQWV�UDQJLQJ�EHWZHHQ

��������DQG�����������5HJUHVVLRQ�DQDO\VLV�VKRZV�VWDWLVWLFDOO\�VLJQLILFDQW�OHYHO�HIIHFWV�RI

S�����IRU�/HQH�DQG�<XVXI�DQG S�����IRU�/DUD�DV�ZHOO DV�D�VORSH�HIIHFW��S������IRU�/DUD�

5HOHYDQW�,QVWUXFWLRQDO�&RPSRQHQWV

$OO�IRXU�H[SHULPHQWV�RIIHUHG�LQVWUXFWLRQDO�VXSSRUW�WR�WKH�VWXGHQWV�GXULQJ�WKH�SODQQLQJ

SKDVH�RI�WKH�ZULWLQJ�SURFHVV��2WKHU�JHQHUDO�LQVWUXFWLRQDO�FRPSRQHQWV�ZLWKLQ�WKH�VWXGLHV

LQFOXGHG�VWUDWHJ\�LQVWUXFWLRQ��V\VWHPDWLF�LQVWUXFWLRQ�DQG�H[SOLFLW�WHDFKLQJ��7KHVH�PHWKRGV�DUH

FRQWLQXRXVO\�GHVFULEHG�DV�HIIHFWLYH�LQ�VXSSRUWLQJ�VWUXJJOLQJ�VWXGHQWV�DQG�VWXGHQWV�ZLWK�/'�LQ
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WKHLU�ZULWLQJ�GHYHORSPHQW��HJ��*HUVWHQ�	�%DNHU��������*LOOHVSLH�	�*UDKDP��������*UDKDP�	

3HULQ��������5RLWVFK�HW�DO����������7KH�H[SHULPHQWV�LQFOXGHG�LQ�WKLV�SDSHU�ZHUH�DEOH�WR

FRQILUP�WKH�SRVLWLYH�ILQGLQJV��1RWDEO\��WKH�IRXU�SXEOLFDWLRQV�LQFOXGHG�VHYHUDO�DVSHFWV�RI

VHOI�UHJXODWLRQ�DQG�DOO�EXW�RQH�XWLOL]HG�WKH�656'�IUDPHZRUN�WR�WHDFK�DQG�PRQLWRU�WKH�XVH�RI

WKH�WDUJHWHG�ZULWLQJ�VWUDWHJ\��*UDKDP�HW�DO���������UHSRUW�DGGHG�YDOXH�IRU�VWUDWHJ\�LQVWUXFWLRQ

ZKHQ�FRPELQHG�ZLWK�VHOI�UHJXODWLRQ�LQVWUXFWLRQ�ZLWK�LQWHUYHQWLRQV�WKDW�XWLOL]HG�656'�WR

LQWURGXFH�WKH�VWUDWHJLHV�\LHOGLQJ�KLJKHU�HIIHFWV�WKDQ�VWXGLHV�WKDW�GLG�QRW�DSSO\�WKH�VWUDWHJ\�

2EVHUYDWLRQV�IURP�SUH�WHVWLQJ�DQG�EDVHOLQH�FRQGLWLRQV�DFURVV�WKH�H[SHULPHQWV�ZHUH

FRQVLVWHQW�ZLWK�WKH�ILQGLQJV�RI�0DF$UWKXU�DQG�*UDKDP���������WKDW�VWUXJJOLQJ�ZULWHUV�W\SLFDOO\

LQYHVW�OLWWOH�WLPH�RQ�SODQQLQJ�DFWLYLWLHV��5HVHDUFK�VXJJHVWV�WKDW�HIIHFWLYH�SODQQLQJ�FDQ�SUHGLFW

D�SRVLWLYH�ZULWLQJ�RXWFRPH�DQG�WKDW�D�ODFN�RI�SODQQLQJ�FDQ�EH�FRQVLGHUHG�D�EDUULHU�IRU

VWUXJJOLQJ�ZULWHUV�WR�SURGXFH�VWRULHV�RI�DGHTXDWH�OHQJWK�DQG�TXDOLW\��*UDKDP�	�+DUULV��������

7KH�SRVLWLYH�UHVXOWV�IURP�WKH�FRQGXFWHG�H[SHULPHQWV�DOLJQ�ZLWK�DOO�PDMRU�ZULWLQJ�WKHRULHV�WKDW

UHFRJQL]H�WKH�LPSRUWDQFH�RQ�GHOLYHULQJ�V\VWHPDWLF�LQVWUXFWLRQ�RQ�KRZ�WR�JHQHUDWH�DQG

RUJDQL]H�LGHDV�SULRU�WR�WKH�WUDQVFULELQJ�SDUW�RI�WKH�ZULWLQJ�SURFHVV��VHH�0DF$UWKXU�HW�DO��

�������DV�ZHOO�DV�ZLWK�WKH�ILQGLQJV�IURP�PHWD�DQDO\VHV�LQ�WKLV�ILHOG��VHH�*LOOHVSLH�	�*UDKDP�

������*LOOHVSLH�5RXVH�	�6DQGRYDO��������5RJHUV�	�*UDKDP���������,Q�DGGLWLRQ��DOO�EXW�WKH

DQDORJXH�6723�	�/,67�LQWHUYHQWLRQV�RIIHUHG�VWHS�E\�VWHS�JXLGDQFH�DV�ZHOO�DV�IHHGEDFN

WKURXJKRXW�WKH�ZULWLQJ�SURFHVV��7KLV�PD\�EH�DEOH�WR�VXSSRUW�SODQQLQJ�DV�ZHOO�DV�JHQHUDOO\

UHGXFH�WKH�FRJQLWLYH�ORDG�UHTXLUHG�WR�RUFKHVWUDWH�WKH�FRPSOH[LW\�RI�WKH�ZULWLQJ�SURFHVV��7KH

VLPXOWDQHRXV�SURPSWLQJ�DSSURDFK�KDV�VKRZQ�SRVLWLYH�HIIHFWV�DV�D�ZULWLQJ�LQWHUYHQWLRQ�IRU

VWXGHQWV�ZLWK�DXWLVP�DQG�EHKDYLRUDO�GLVRUGHUV�LQ�SULRU�H[SHULPHQWV��+XGVRQ�HW�DO��������

3HQQLQJWRQ�HW�DO����������������������EXW�LW�KDG�QRW�EHHQ�HYDOXDWHG�ZLWK�VWXGHQWV�ZLWK�/'�

'DWD�IURP�WKH�FRQGXFWHG�H[SHULPHQW�UHYHDOV�WKDW�VLPXOWDQHRXV�SURPSWLQJ�ZDV�VXFFHVVIXO�LQ

LPSURYLQJ�WKH�TXDOLWDWLYH�DV�ZHOO�DV�WKH�TXDQWLWDWLYH�ZULWLQJ�RI�WKUHH�VWXGHQWV�ZLWK�/'�

SRLQWLQJ�WR�D�SURPLVLQJ�PHWKRG�WR�WDNH�LQWR�FRQVLGHUDWLRQ�IRU�IXWXUH�UHVHDUFK�RQ�ZULWLQJ

LQWHUYHQWLRQV�IRU�VWXGHQWV�ZLWK�/'�



:5,7,1*�,16758&7,21�0$77(56 ��

7HFKQRORJ\�%DVHG�:ULWLQJ�,QVWUXFWLRQ

7KH�WZR�H[SHULPHQWV�RQ�WHFKQRORJ\�EDVHG�ZULWLQJ�LQVWUXFWLRQ�\LHOGHG�PHGLXP�WR

VWURQJ�UHVXOWV�LQ�VXSSRUWLQJ�VWXGHQWV�ZKR�UHFHLYHG�WKH�WUHDWPHQW�LQ�WKHLU�ZULWLQJ��$GGLWLRQDOO\�

VRFLDO�YDOLGLW\�GDWD�VKRZV�D�SUHIHUHQFH�RI�SDUWLFLSDWLQJ�VWXGHQWV�WR�ZULWH�WKHLU�VWRULHV�RQ�D

FRPSXWHU��1RWDEO\��/LWWOH�HW�DO���������LQGLFDWH�LQ�WKHLU�PHWD�DQDO\VLV�WKDW�VWXGHQWV�ZLWK�/'

PD\�EHQHILW�PRUH�IURP�WHFKQRORJ\�EDVHG�ZULWLQJ�LQVWUXFWLRQ�WKDQ�WKHLU�W\SLFDOO\�DFKLHYLQJ

SHHUV�DQG�UHFRPPHQG�IXUWKHU�UHVHDUFK�WR�LQYHVWLJDWH�LI�WKH�GLVFRYHUHG�HIIHFWV�DUH�UREXVW�

6SHFLILFDOO\��WKH\�DGYLVH�IRU�IXWXUH�UHVHDUFK�WR�LGHQWLI\�ZKLFK�VSHFLILF�LQVWUXFWLRQDO

PHFKDQLVPV�DUH�RI�LPSRUWDQFH�ZKHQ�XVLQJ�WHFKQRORJ\�EDVHG�LQVWUXFWLRQ��/LWWOH�HW�DO���������

)LUVW�RI�DOO��LW�VKRXOG�EH�PHQWLRQHG�WKDW VWUDWHJ\ LQVWUXFWLRQ DQG SODQQLQJ DV�PHWKRGV

LGHQWLILHG�E\�UHVHDUFK�DV�HIIHFWLYH�LQ�VXSSRUWLQJ�VWUXJJOLQJ�ZULWHUV��VHH�5RLWVFK�HW�DO���������

ZHUH�DOVR�VXFFHVVIXO�LQ�VXSSRUWLQJ�VWUXJJOLQJ�ZULWHUV�ZLWK�/'�LQ�WKH�WZR�VWXGLHV�WKDW�LQYROYHG

WHFKQRORJ\��2WKHU�LQVWUXFWLRQDO�FRPSRQHQWV�RI�WKH�WZR�H[SHULPHQWV�LQFOXGHG VFDIIROGLQJ

SURFHVVHV�RI�WKH�WHPSODWH�EDVHG�ZULWLQJ�VRIWZDUH��DXWRPDWHG�LPPHGLDWH IHHGEDFN RQ

VWXGHQWV��TXDQWLWDWLYH�ZULWLQJ��DQG H[SOLFLW�LQVWUXFWLRQ DQG JXLGHG�SUDFWLFH DV�SDUW�RI�WKH

656'�IUDPHZRUN�WKDW�KDV�EHHQ�XVHG�WR�WHDFK�WKH�VWUDWHJLHV��&LXOOR�DQG�5HXWHEXFK�������

DOUHDG\�LGHQWLILHG�JXLGHG�SUDFWLFH�DQG�H[SOLFLW�LQVWUXFWLRQ�DV�FULWLFDO�IRU�WKH�XVH�RI�GLJLWDO

RUJDQL]HUV��/LWWOH�HW�DO���������SRLQWHG�WR�IHHGEDFN�DQG�VFDIIROGLQJ�DV�SURPLVLQJ�LQVWUXFWLRQDO

HOHPHQWV�IRU�WHFKQRORJ\�EDVHG�ZULWLQJ�LQWHUYHQWLRQV�IRU�VWXGHQWV�ZLWK�/'��:KLOH�WKHVH

ILQGLQJV�FRQWULEXWH�WR�VFKRODUO\�XQGHUVWDQGLQJ�RI�ZKLFK�PHFKDQLVPV�DQG�LQVWUXFWLRQDO

FRPSRQHQWV�WHFKQRORJ\�PD\�LPSDFW�ZULWLQJ��PRUH�UHVHDUFK�LV�QHHGHG�LQ�WKLV�ILHOG��)LQDOO\�

ERWK�WKH�6723�	�/,67�VWUDWHJ\�DV�ZHOO�DV�WKH�GLJLWDO�VWRU\�FDUGV�ZHUH�HIIHFWLYH�LQ�VXSSRUWLQJ

VWUXJJOLQJ�ZULWHUV�ERWK�WKURXJK�D�SHQ�DQG�SDSHU�DSSURDFK�DV�ZHOO�DV�WKURXJK�D�GLJLWDO�YHUVLRQ

RI�WKH�VWUDWHJ\��7KLV�SRLQWV�WR�WKH�RSSRUWXQLW\�IRU�IXWXUH�H[SHULPHQWV�WR�LQYHVWLJDWH�WKH

HIIHFWLYHQHVV�RI�RWKHU�PHWKRGV�DQG�LQVWUXFWLRQDO�FRPSRQHQWV�UHVHDUFK�LGHQWLILHG�DV�HIIHFWLYH

RU�SURPLVLQJ�WR�WHDFK�ZULWLQJ�WR�VWUXJJOLQJ�VWXGHQWV�ZKHQ�DGDSWHG�WR�GLJLWDO�YHUVLRQV�
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/LPLWDWLRQV�DQG�)XWXUH�5HVHDUFK

:KLOH�LW�LV�HQFRXUDJLQJ�WKDW�WKH�DERYH�H[SHULPHQWV�IRXQG�SURPLVLQJ�UHVXOWV�WR�VXSSRUW

GHYHORSLQJ�ZULWHUV�LQ�WKHLU�HIIRUWV��GHVFULEHG�OLPLWDWLRQV�LQ�DERYH�SXEOLFDWLRQV�LQFOXGH�VPDOO

VDPSOH�VL]HV��KRPRJHQHLW\�RI�WKH�SDUWLFLSDQWV��DV�ZHOO�DV�WKH�W\SH�RI�WH[W�WKDW�ZDV�XVHG�WR

PHDVXUH�VXFFHVV��:KLOH�WKHVH�OLPLWDWLRQV�FDQ�EH�VHHQ�DV�W\SLFDO�ZKHQ�FRQGXFWLQJ�VWXGLHV

XQGHU�ILHOG�FRQGLWLRQV�LQ�FODVVURRPV��WKH\�SXW�D�FRQVWUDLQW�RQ�WKH�JHQHUDOLW\�RI�WKH�UHVXOWV�

)XUWKHU�UHVHDUFK�ZLWK�ODUJHU�DQG�PRUH�GLYHUVH�JURXSV�ZRXOG�EH�EHQHILFLDO�IRU�HYDOXDWLQJ�WKH

SURPLVLQJ�HIIHFWV�IRXQG�DFURVV�WKH�H[SHULPHQWV��$QRWKHU�ZD\�WR�HVWDEOLVK�IXUWKHU�UHOLDELOLW\�RI

DQ�XQGHUO\LQJ�WKHRU\�ZLWK�UHJDUGV�WR�TXHVWLRQV�RI�JHQHUDOLW\�DQG�WR�HYDOXDWH�SURPLVLQJ

UHVHDUFK�LV�IRU�IXWXUH�UHVHDUFK�WR�FRQGXFW�UHSOLFDWLRQ�VWXGLHV�DQG�LQWHQWLRQDOO\�FKDQJH�FHUWDLQ

DVSHFWV�RI�WKH�RULJLQDO�VWXG\��IRU�LQVWDQFH�LQ�UHODWLRQ�WR�SDUWLFLSDQWV��GHSHQGHQW�YDULDEOHV�

PHDVXUHPHQW��RU�VHWWLQJ��DGGLQJ�LQVLJKWV�WR�TXHVWLRQV�RI�JHQHUDOLW\�LQ�UHODWLRQ�WR�WKH

XQGHUO\LQJ�WKHRU\��+�IIPHLHU�HW�DO���������3OXFNHU�	�0DNHO���������3OXFNHU�DQG�0DNHO�������

HPSKDVL]H�WKDW�WKH�VXFFHVVIXO�UHSOLFDWLRQ�RI�D�SURPLVLQJ�VWXG\�FDQ�HQKDQFH�WUXVW�LQ

HGXFDWRUV�DQG�SROLF\PDNHUV��HQFRXUDJLQJ�WKHP�WR�DSSO\�WKH�LQWHUYHQWLRQ�LQ�WKHLU�FODVVURRPV

�HJG����������%XW�RQO\��������RI�SXEOLVKHG�SDSHUV�LQ�HGXFDWLRQDO�UHVHDUFK�DUH�ODEHOHG�DV

UHSOLFDWLRQ�VWXGLHV��3ULGHPRUH�HW�DO����������,I�DSSOLHG�WR�D�VHULHV�RI�VWXGLHV�LQYHVWLJDWLQJ�WKH

VDPH�SULQFLSOH�YLD�SHQ�DQG�SDSHU�DSSURDFK�DV�ZHOO�DV�D�WHFKQRORJ\�EDVHG�DSSURDFK��VXFK

DV�WKH�WZR�VWXGLHV�RQ�WKH�6723�	�/,67�VWUDWHJ\��XWLOL]LQJ�WKH�SULQFLSOHV�RI�V\VWHPDWLF

UHSOLFDWLRQ�VWXGLHV�ZRXOG�DGG�IXUWKHU�UHOLDELOLW\�WR�WKH�UHVXOWV�

$QRWKHU�OLPLWDWLRQ�FRQFHUQV�WKH�WH[W�JHQUH�WKDW�ZDV�DVVHVVHG��7KH�UHIHUHQFHG�VWXGLHV

IRFXVVHG�RQO\�RQ�QDUUDWLYH�ZULWLQJ��VWRU\�ZULWLQJ���:KLOH�*UDKDP�HW�DO���������IRXQG�WKDW

VWXGHQWV��SHUIRUPDQFH�LQ�RQH�WH[W�JHQUH�ZDV�QRW�UHOLDEOH�WR�DOVR�SUHGLFW�WKHLU�SHUIRUPDQFH�LQ

RWKHU�WH[W�JHQUHV��WKH�DXWKRUV�DGG�WKDW�WKLV�REVHUYDWLRQ�PLJKW�QRW�DSSO\�WR�VWUXJJOLQJ�

GHYHORSLQJ�ZULWHUV�ZLWK�JHQHUDOO\�OLWWOH�ZULWLQJ�NQRZOHGJH��HJG���/LQ�HW�DO���������6DGGOHU�	

*UDKDP���������7DNLQJ�WKLV�LQWR�DFFRXQW��IXWXUH�UHVHDUFK�VKRXOG�LQFOXGH�FRQFHSWXDO

UHSOLFDWLRQ�VWXGLHV�ZLWK�GLIIHUHQW�WH[W�JHQUHV��7KLV�ZRXOG�FRQWULEXWH�YDOXDEOH�LQVLJKWV�DERXW

SRVVLEOH�JHQHUDOLW\�RI�DQ�LQWHUYHQWLRQ�DFURVV�WH[W�JHQUHV�IRU�VWUXJJOLQJ�ZULWHUV��$QRWKHU
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JHQHUDO�SRLQW�RI�GLVFXVVLRQ�UHIHUV�WR�DVVHVVLQJ�VWXGHQWV��ZULWLQJ��7KH�GHSHQGHQW�YDULDEOHV

DFURVV�WKH�UHIHUHQFHG�SXEOLFDWLRQV�ZHUH�WH[W�TXDQWLW\�DQG�WH[W�TXDOLW\��7H[W�TXDQWLW\�ZDV

PHDVXUHG�WKURXJK�7RWDO�:RUGV�:ULWWHQ��VLPSO\�UHIHUULQJ�WR�WKH�WRWDO�QXPEHU�RI�ZRUGV�LQ�D

WH[W��KHQFH�QDWXUDOO\�VFRULQJ�YHU\�KLJK�IRU�LQWHUUDWHU�UHOLDELOLW\��7::��)XUH\�HW�DO���������+RVS

HW�DO����������7ZR�RI�WKH�H[SHULPHQWV�DVVHVVHG�ERWK�WH[W�SURGXFWLYLW\�DQG�WH[W�TXDOLW\�DV

GHSHQGHQW�YDULDEOHV��VHH�*U�QNH�HW�DO���������1REHO�	�*U�QNH���������*HQHUDOO\�LQ�ERWK

WKHVH�H[SHULPHQWV��WKH�JDLQV�LQ�WH[W�SURGXFWLYLW\�ZHUH�KLJKHU�WKDQ�WKH�JDLQV�IRU�WH[W�TXDOLW\�

$GGLWLRQDOO\��LQ�WKH�WHFKQRORJ\�EDVHG�H[SHULPHQW��1REHO�	�*U�QNH��������WZR�SDUWLFLSDWLQJ

VWXGHQWV�WKDW�ZHUH�DEOH�WR�LPSURYH�WKHLU�WH[W�SURGXFWLYLW\�GLG�QRW�VLPXOWDQHRXVO\�UHFHLYH

KLJKHU�VFRUHV�LQ�WH[W�TXDOLW\��,W�ZDV�GLVFXVVHG�WKDW�WKH�DXWRPDWHG�ZULWLQJ�HYDOXDWLRQ��$:(�

IRU�7::�WKH�VRIWZDUH�SURYLGHG�PLJKW�KDYH�FRQWULEXWHG�WR�WKH�KLJKHU�SHUIRUPDQFH�LQ�WH[W

TXDQWLW\�ZLWKRXW�WKH�H[SHFWHG�UHODWLRQ�WR�WH[W�TXDOLW\��3ULRU�UHVHDUFK�RQ�WHFKQRORJ\�EDVHG

DXWRPDWHG�IHHGEDFN�KDV�VKRZQ�SURPLVLQJ�UHVXOWV�DQG�ZRXOG�SRLQW�WRZDUGV�LQFOXGLQJ�$:(�LQ

IXWXUH�H[SHULPHQWV��VHH�3DOHUPR�	 :LOVRQ��������5RVFRH 	�0F1DPDUD��������:LOVRQ�	

&]LN��������:LOVRQ�	�5RVFRH���������7H[W�TXDOLW\�ZDV�DVVHVVHG�EDVHG�RQ�TXDOLWDWLYH�ZULWLQJ

UXEULFV��*ODVHU��������+DUULV�	�*UDKDP��������0DUWLQ�	�0DQQR��������7URLD�	�*UDKDP�

�������5XEULFV�DUH�FXUUHQWO\�WKH�PRVW�FRPPRQ�PHWKRG�XVHG�WR�DVVHVV�WKH�TXDOLW\�RI�ZULWLQJ

SUREHV�RYHU�WLPH��*U�QNH�HW�DO����������EXW�DVVHVVLQJ�WKH�TXDOLW\�RI�D�WH[W�LV�SURQH�WR�PRUH

ELDV�WKDQ�FRXQWLQJ�WKH�ZRUGV�RI�D�WH[W��$V�DQ�H[DPSOH��*UDKDP�HW�DO���������UHSRUWHG�WKDW

VSHOOLQJ�DQG�KDQGZULWLQJ�LQIOXHQFHG�KRZ�WH[WV�ZHUH�VFRUHG�DQG�UHDFWHG�WR�E\�W\SLQJ

VWXGHQWV��WH[WV�DQG�FRUUHFWLQJ�DQ\�VSHOOLQJ��HJG����:KLOH�VHYHUDO�PHDVXUHV�ZHUH�LQVWDOOHG

WKURXJKRXW�WKH�H[SHULPHQWV��VHH�DERYH��WR�DFFRXQW�IRU�D�KLJK�LQWHUUDWHU�UHOLDELOLW\��WKH

PHDVXUHV�GHVFULEHG�E\�*UDKDP�HW�DO���������FRXOG�DGG�DGGLWLRQDO�YDOXH�IRU�IXWXUH

H[SHULPHQWV�DV�FRXOG�DXWRPDWHG�HVVD\�VFRULQJ�HOHPHQWV�LQFOXGHG�LQWR�ZULWLQJ�VRIWZDUH�

2QH�PRUH�IDFWRU�WKDW�OLPLWV�WKH�YDOLGLW\�RI�GHVFULEHG�HIIHFWV�LV�WKDW�ERWK�FRJQLWLYH�DQG

PRWLYDWLRQDO�YDULDEOHV�FDQ�VXSSRUW�VWXGHQWV�LQ�WKHLU�ZULWLQJ�SURJUHVV��*UDKDP��.LXKDUD�HW�DO��

�������0HDVXUHPHQWV�UHJDUGLQJ�PHGLDWLQJ�IDFWRUV�ZHUH�QRW�SDUW�RI�WKH�H[SHULPHQWV�EXW
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FRXOG�JLYH�IXUWKHU�LQVLJKWV�LQ�IXWXUH�H[SHULPHQWV��WR�ZKDW�H[WHQW�D�PHWKRG�ZDV�UHVSRQVLEOH

IRU�D�UHVXOWLQJ�RXWFRPH�DQG�WR�ZKDW�H[WHQW��9XRUUH�DQG�%ROJHU��������DGGHG�WKH�VRIWZDUH

SDFNDJH�³EPOP´��%D\HVLDQ�0XOWL�/HYHO�0HGLDWLRQ��IRU�³5´�WR�WHVW�WKH�SRVVLELOLW\�WKDW�DQ

LQWHUYHQLQJ�YDULDEOH�OLNH�PRWLYDWLRQ�PLJKW�PHGLDWH�WKH�HIIHFW�RI�WKH�FDXVDO�YDULDEOH�RQ�WKH

PHDVXUHG�RXWFRPH�WKURXJK�ORZHU�OHYHO�PHGLDWLRQ�DQDO\VLV�LQ�VLQJOH�FDVH�GHVLJQ�VWXGLHV

�.HQQ\�HW�DO���������.HQQ\�HW�DO���������9XRUUH�	�%ROJHU���������$SSO\LQJ�WKLV�WRRO�LQ�IXWXUH

H[SHULPHQWV�FRXOG�UHVXOW�LQ�YDOXDEOH�LQIRUPDWLRQ�DERXW�WKH�PHDVXUHG�RXWFRPH�RI�DQ

LQWHUYHQWLRQ�VWXG\�

,PSOLFDWLRQV�IRU�3UDFWLFH

:ULWLQJ�VNLOOV�DUH�SLYRWDO�IRU�VXFFHVVIXO�DFDGHPLF�DQG�SHUVRQDO�SDUWLFLSDWLRQ��DV

OLWHUDF\�VNLOOV�LQFOXGLQJ�ZULWLQJ�DUH�EHFRPLQJ�HYHQ�PRUH�UHOHYDQW�WKURXJK�WKH�RQJRLQJ�GLJLWDO

WUDQVIRUPDWLRQ�RI�VRFLHW\��/XFNLO\��UHVHDUFK�VXJJHVWV�WKDW�VHYHUDO�ZULWLQJ�LQWHUYHQWLRQV�

LQFOXGLQJ�WKH�PHWKRGV�HYDOXDWHG�LQ�WKH�IRXU�VWXGLHV�WKLV�SDSHU�UHIHUV�WR��FDQ�VXSSRUW

VWUXJJOLQJ�ZULWHUV�LQ�WKHLU�HIIRUWV��7KH�GHVFULEHG�ZULWLQJ�LQWHUYHQWLRQV�DUH�HDV\�WR�LPSOHPHQW

LQ�HGXFDWLRQDO�VHWWLQJV�DQG�WKHLU�KDQGOLQJ�LV�LQWXLWLYH�DQG�GRHV�QRW�UHTXLUH�H[WHQVLYH�WHDFKHU

WUDLQLQJ��'LJLWDO�WRROV�KDYH�VHYHUDO�EHQHILWV��HVSHFLDOO\�LQ�KHWHURJHQHRXV�FODVVURRPV�

$XWRPDWHG�IHHGEDFN�DQG�LQGLYLGXDOL]HG�FRQWHQW�FDQ�VXSSRUW�VWXGHQWV�LQ�WKHLU�OHDUQLQJ�ZKLOH

SURYLGLQJ�WHDFKHUV�ZLWK�H[WUD�WLPH�WR�WHQG�WR�VWXGHQWV�ZKR�QHHG�DGGLWLRQDO�VXSSRUW��1REHO�	

*U�QNH���������:KHQ�D�VWXGHQW�LV�PRWLYDWHG�WR�XVH�D�FRPSXWHU��WKLV�PLJKW�HQKDQFH�WKH�WLPH

WKDW�WKLV�VWXGHQW�LV�ZLOOLQJ�WR�VSHQG�RQ�WDVN��PDNLQJ�LW�D�SRZHUIXO�PHWKRG�IRU�WDVNV�WKDW�UHO\

RQ�UHSHWLWLRQ��VHH�/lPVD�HW�DO����������+RZHYHU��PRUH�UHVHDUFK�LV�QHHGHG�LQ�WKH�ILHOG�RI

WHFKQRORJ\�EDVHG�ZULWLQJ�LQVWUXFWLRQ��%DVHG�RQ�WKH�ILQGLQJV��IXWXUH�H[SHULPHQWV�LQ�WKLV�ILHOG

VKRXOG�IXUWKHU�LQYHVWLJDWH�WKH�LQVWUXFWLRQDO�FRPSRQHQWV�PHQWLRQHG�DERYH�WR�GHWHUPLQH�KRZ

WHFKQRORJ\�FDQ�EHVW�EH�LPSOHPHQWHG�LQWR�FODVVURRP�LQVWUXFWLRQ�IRU�ZULWLQJ�

2QH�DGGLWLRQDO�LPSOLFDWLRQ�LV�LQ�UHIHUHQFH�WR�WKH�EULGJH�EHWZHHQ�UHVHDUFK�DQG

SUDFWLFH��$V�D�SUDFWLWLRQHU�ZLWK�QHDUO\�D�GHFDGH�RI�SULRU�WHDFKLQJ�H[SHULHQFH�PDLQO\�LQ

*HUPDQ\�EXW�DOVR�LQ�WKH�86�LQ�WHDFKLQJ�VWUXJJOLQJ�VWXGHQWV�ZLWK�VSHHFK�DQG�ODQJXDJH

LPSDLUPHQWV��,�ZDV�DEOH�WR�ORRN�DW�SURPLVLQJ�PHWKRGV�DQG�H[SHULPHQWV�IURP�ERWK�DQJOHV��IRU
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LQVWDQFH�LQ�WHUPV�RI�LQWHJUDWLQJ�WKH�VWUXJJOHV�RI�EDODQFLQJ�D�WLJKW�FXUULFXOXP�DV�D�WHDFKHU�DQG

ZDQWLQJ�WR�HYDOXDWH�DQG�LPSOHPHQW�SURPLVLQJ�PHWKRGV�DV�D�UHVHDUFKHU��$GGLQJ�P\

H[SHULHQFH�LQ�WHDFKLQJ�VWUXJJOLQJ�VWXGHQWV�LQ�DQ�H[LVWLQJ�WHDP�RI�YHUVDWLOH�UHVHDUFKHUV

HQDEOHG�XV�WR�TXLFNO\�DQG�HIIHFWLYHO\�LGHQWLI\�DQG�VHW�XS�SURPLVLQJ�LQWHUYHQWLRQV�IRU�RXU

VWXGHQWV��SRLQWLQJ�WR�VHYHUDO�EHQHILWV�RI�PXOWLSURIHVVLRQDO�UHVHDUFK�WHDPV�WKDW�LQFOXGH

SUDFWLWLRQHUV��$GGLWLRQDOO\��ZKHQ�FRQGXFWLQJ�WKH�ILUVW�H[SHULPHQW�LW�ZDV�DSSDUHQW�WKDW

SDUWLFLSDWLQJ�VWXGHQWV�HQMR\HG�WKH�WHFKQRORJ\�EDVHG�ZULWLQJ�LQWHUYHQWLRQ�DQG�SUHIHUUHG�WKLV

PHWKRG�RYHU�D�SHQ�DQG�SDSHU�DSSURDFK��%XW�VWXGHQWV��DSSUHFLDWLRQ�RI�WKH�WHFKQRORJ\�EDVHG

LQWHUYHQWLRQ�ZHQW�IDU�EH\RQG�WKH�PHDVXUHG�SRVLWLYH�HIIHFWV��%\�WDONLQJ�WR�WKH�VWXGHQWV�,�IRXQG

WKDW��QRW�RQO\�GLG�WKH\�FKDQJH�WKHLU�SHUFHSWLRQ�RI�WKHLU�RZQ�ZULWLQJ�VNLOOV�IURP�YHU\�QHJDWLYH�WR

SRVLWLYH�WKURXJKRXW�WKH�VKRUW�WHFKQRORJ\�EDVHG�LQWHUYHQWLRQ��WKH\�DOVR�VKRZHG�KLJK�SDWLHQFH

IRU�DQ\�WHFKQLFDO�LVVXHV�DQG�LPSHUIHFWLRQV�RI�WKH�EHWD�YHUVLRQ�RI�WKH�SURJUDP�DQG�ZHUH

JHQHUDOO\�HDJHU�WR�ZRUN�ZLWK�RXU�VRIWZDUH��7KLV�REVHUYDWLRQ�OHDGV�PH�WR�EHOLHYH�WKDW

LQFOXGLQJ�WHFKQRORJ\�EDVHG�LQWHUYHQWLRQV�FDQ�EH�DQ�DGGLWLRQDO�DSSURDFK�WR�VXSSRUW�PDQ\

VWUXJJOLQJ�VWXGHQWV�DFURVV�VXEMHFWV�DQG�WKDW�IXWXUH�UHVHDUFK�VKRXOG�IRFXV�RQ�WUDQVIHUULQJ

HIIHFWLYH�PHWKRGV�WR�WHFKQRORJ\�EDVHG�YHUVLRQV�

:ULWLQJ�LQVWUXFWLRQ�PDWWHUV�
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5HIHUHQFHV

$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ��������� 'LDJQRVWLF DQG�VWDWLVWLFDO�PDQXDO�RI

PHQWDO�GLVRUGHUV ��WK�HG���

$QGHUVRQ�,QPDQ��/���'LWVRQ��/���	�'LWVRQ��0��7����������&RPSXWHU�EDVHG�FRQFHSW

PDSSLQJ��3URPRWLQJ�PHDQLQJIXO�OHDUQLQJ�LQ�VFLHQFH�IRU�VWXGHQWV�ZLWK

GLVDELOLWLHV� ,QIRUPDWLRQ�7HFKQRORJ\�DQG�'LVDELOLWLHV� ���������±���

$QRKLQD��$����������$QDO\VLV�RI�WKH�WHUPLQRORJ\�XVHG�LQ�WKH�ILHOG�RI�YLUWXDO�OHDUQLQJ�

-RXUQDO�RI�(GXFDWLRQDO�7HFKQRORJ\�	�6RFLHW\� ����� ��±����

$SSOHEHH��$���	�/DQJHU��-����������$�VQDSVKRW�RI�ZULWLQJ�LQVWUXFWLRQ�LQ�PLGGOH�DQG

KLJK�VFKRROV� (QJOLVK�-RXUQDO� ����������±���

%DNHU��6��.���&KDUG��'��-���.HWWHUOLQ�*HOOHU��/��5���$SLFKDWDEXWUD��&���	�'RDEOHU��&�

��������7HDFKLQJ�ZULWLQJ�WR�DW�ULVN�VWXGHQWV��7KH�TXDOLW\�RI�HYLGHQFH�IRU

6HOI�5HJXODWHG�6WUDWHJ\�'HYHORSPHQW� ([FHSWLRQDO�&KLOGUHQ� ������

���±����

%DNHU��6���*HUVWHQ��5���	�*UDKDP��6����������7HDFKLQJ�H[SUHVVLYH�ZULWLQJ�WR

VWXGHQWV�ZLWK�/HDUQLQJ�'LVDELOLWLHV��5HVHDUFK�%DVHG�$SSOLFDWLRQV�DQG

([DPSOHV� -RXUQDO�RI�/HDUQLQJ�'LVDELOLWLHV� ������ ���±����

%DKU��&��0���1HOVRQ��1��:���	�9DQ�0HWHU��$��0����������7KH�HIIHFWV�RI�WH[W�EDVHG

DQG�JUDSKLFV�EDVHG�VRIWZDUH�WRROV�RQ�SODQQLQJ�DQG�RUJDQL]LQJ�RI�VWRULHV�

-RXUQDO�RI�/HDUQLQJ�'LVDELOLWLHV� ����������±����

%LUNDQ��%����������8VLQJ�VLPXOWDQHRXV�SURPSWLQJ�IRU�WHDFKLQJ�YDULRXV�GLVFUHWH

WDVNV�WR�VWXGHQWV�ZLWK�PHQWDO�UHWDUGDWLRQ� (GXFDWLRQ DQG�7UDLQLQJ�LQ

'HYHORSPHQWDO�'LVDELOLWLHV� ���������±���

%RUW]��-���	�/LHQHUW��*��$��������� .XU]JHIDVVWH�6WDWLVWLN I�U�GLH�NOLQLVFKH

)RUVFKXQJ�>%ULHI�VWDWLVWLFV�IRU�FOLQLFDO�UHVHDUFK@� 6SULQJHU�
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%RV��:���/DQNHV��(��0���3UHQ]HO��0���6FKZLSSHUW��.���9DOWLQ��5���	�:DOWKHU��*�

��������,*/8�²�(UJHEQLVVH�LP�LQWHUQDWLRQDOHQ�XQG�QDWLRQDOHQ�9HUJOHLFK�²

(UVWH�.RQVHTXHQ]HQ�I�U�GLH�*UXQGVFKXOH�>5HVXOWV�LQ�LQWHUQDWLRQDO�DQG

QDWLRQDO�FRPSDULVRQ���)LUVW�FRQVHTXHQFHV�IRU�HOHPHQWDU\�VFKRRO@��,Q�8�

&DUOH�	�$��8QFNHO��(GV��� (QWZLFNOXQJV]HLWHQ��-DKUEXFK

*UXQGVFKXOIRUVFKXQJ�>'HYHORSPHQWDO�WLPHV��<HDUERRN�SULPDU\�VFKRRO

UHVHDUFK@ ��WK�HG���SS����±�����96�9HUODJ�I�U�6R]LDOZLVVHQVFKDIWHQ�

��%U\DQ��7����������6RFLDO�SUREOHPV�DQG�OHDUQLQJ�GLVDELOLWLHV��,Q�%��<��:RQJ��(G���

/HDUQLQJ�DERXW�OHDUQLQJ�GLVDELOLWLHV �SS�����±����� $FDGHPLF�3UHVV�

%XOWp��,��������� %HLQJ�JUDWHIXO�IRU�VPDOO�PHUFLHV� 7KH�DQDO\VLV�RI�VLQJOH�FDVH�GDWD

>8QSXEOLVKHG�GRFWRUDO�GLVVHUWDWLRQ@� .8�/HXYHQ�

&KHQ��+���&RKHQ��3���	�&KHQ��6����������+RZ�ELJ�LV�D�ELJ�RGGV�UDWLR"�,QWHUSUHWLQJ

WKH�PDJQLWXGHV�RI�RGGV�UDWLRV�LQ�HSLGHPLRORJLFDO�VWXGLHV� &RPPXQLFDWLRQV

LQ�6WDWLVWLFV��6LPXODWLRQ�DQG�&RPSXWDWLRQ� ������ ���±����

&LXOOR��6���	�5HXWHEXFK��&����������&RPSXWHU䇲EDVHG�JUDSKLF�RUJDQL]HUV�IRU

VWXGHQWV�ZLWK�/'��$�V\VWHPDWLF�UHYLHZ�RI�OLWHUDWXUH� /HDUQLQJ�'LVDELOLWLHV

5HVHDUFK�DQG�3UDFWLFH� ����������±����

&RPPRQ�&RUH�6WDWH�6WDQGDUGV�,QLWLDWLYH��������� $SSOLFDWLRQV WR�VWXGHQWV�ZLWK

GLVDELOLWLHV�

KWWS���ZZZ�FRUHVWDQGDUGV�RUJ�DVVHWV�DSSOLFDWLRQ�WR�VWXGHQWV�ZLWK�GLVDELOLWLH

V�SGI

&RQQRU��&��0��*ROGPDQ��6��5���	�)LVKPDQ��%����������7HFKQRORJLHV�WKDW�VXSSRUW

VWXGHQWV¶�OLWHUDF\�GHYHORSPHQW��,Q�-��0��6SHFWRU��0��'�0HUULOO��-��(OHQ��	�0�

-��%LVKRS��(GV��� +DQGERRN�RI�5HVHDUFK�RQ�(GXFDWLRQDO &RPPXQLFDWLRQV

DQG�7HFKQRORJ\ ��WK�HG���SS�����±������6SULQJHU�
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'H[WHU��'��'���	�+XJKHV��&��$����������*UDSKLF�RUJDQL]HUV�DQG�VWXGHQWV�ZLWK

OHDUQLQJ�GLVDELOLWLHV��$�PHWD�DQDO\VLV� /HDUQLQJ�'LVDELOLW\ 4XDUWHUO\� ������

��±���

'XJDUG��3����������5DQGRPL]DWLRQ�WHVWV��$UH�WKH\�ZKDW�\RX�QHHG" ,QVLJKWV�LQWR

/HDUQLQJ�'LVDELOLWLHV� ���������±���

'XJDUG��3���	�7RGPDQ��-���������$QDO\VLV�RI�SUH�WHVW�SRVW�WHVW�FRQWURO�JURXS

GHVLJQV�LQ�HGXFDWLRQDO�UHVHDUFK� (GXFDWLRQDO�3V\FKRORJ\� $Q�,QWHUQDWLRQDO

-RXUQDO�RI�([SHULPHQWDO�(GXFDWLRQDO�3V\FKRORJ\� ������ ���±����

(GJLQJWRQ��(��6���	�2QJKHQD��3��������� 5DQGRPL]DWLRQ WHVWV��&KDSPDQ�	�+DOO�

(QJOHUW��&��6���:X��;���	�=KDR��<����������&RJQLWLYH�WRROV�IRU�ZULWLQJ��6FDIIROGLQJ

WKH�SHUIRUPDQFH�RI�VWXGHQWV�WKURXJK�WHFKQRORJ\� /HDUQLQJ 'LVDELOLWLHV

5HVHDUFK�	�3UDFWLFH� ����������±����

(QJOHUW��&��6���=KDR��<���'XQVPRUH��.���&ROOLQJV��<���	�:ROEHUV��.���������

6FDIIROGLQJ�WKH�ZULWLQJ�RI�VWXGHQWV�ZLWK�GLVDELOLWLHV�WKURXJK�SURFHGXUDO

IDFLOLWDWLRQ��8VLQJ�DQ�LQWHUQHW�EDVHG�WHFKQRORJ\�WR�LPSURYH�SHUIRUPDQFH�

/HDUQLQJ�'LVDELOLW\�4XDUWHUO\� ��������±���

(YPHQRYD��$��6���5HJDQ��.���%R\NLQ��$���*RRG��.���+XJKHV��0���0DF9LWWLH��1��

6DFFR��'���$KQ��6��<���	�&KLULQRV��'����������(PSKDVL]LQJ�SODQQLQJ�IRU

HVVD\�ZULWLQJ�ZLWK�D�FRPSXWHU�EDVHG�JUDSKLF�RUJDQL]HU� ([FHSWLRQDO

&KLOGUHQ� ����������±����

)UHHGPDQ��6��:���+XOO��*��$���+LJJV��-��0���	�%RRWHQ��.��3����������7HDFKLQJ

ZULWLQJ�LQ�D�GLJLWDO�DQG�JOREDO�DJH��7RZDUG�DFFHVV��OHDUQLQJ��DQG

GHYHORSPHQW�IRU�DOO��,Q�'��+��*LWRPHU�	�&��$��%HOO��(GV��� +DQGERRN�RI

UHVHDUFK�RQ�WHDFKLQJ ��WK�HG���SS������±�������$PHULFDQ (GXFDWLRQDO

5HVHDUFK�$VVRFLDWLRQ�

https://psycnet.apa.org/doi/10.1111/j.1540-5826.2005.00132.x
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)XUH\��:��0���0DUFRWWH��$��0���+LQW]H��-���	�6KDFNHWW��&����������&RQFXUUHQW

YDOLGLW\�DQG�FODVVLILFDWLRQ�DFFXUDF\�RI�FXUULFXOXP�EDVHG�PHDVXUHPHQW�IRU

ZULWWHQ�H[SUHVVLRQ� 6FKRRO�3V\FKRORJ\�4XDUWHUO\� ������ ���±����

*DUWODQG��'���	�6WURVQLGHU��5����������/HDUQLQJ�GLVDELOLWLHV��,PSOLFDWLRQV�IRU�SROLF\

UHJDUGLQJ�UHVHDUFK�DQG�SUDFWLFH��$�UHSRUW�E\�WKH�QDWLRQDO�MRLQW�FRPPLWWHH�RQ

OHDUQLQJ�GLVDELOLWLHV� /HDUQLQJ�'LVDELOLW\�4XDUWHUO\� ����������±����

*DVW��'��/���	�/HGIRUG��-��5����������0XOWLSOH�EDVHOLQH�DQG�PXOWLSOH�SUREH�GHVLJQV�

,Q�'��/��*DVW��(G��� 6LQJOH�VXEMHFW�UHVHDUFK�PHWKRGRORJ\ LQ�EHKDYLRUDO

VFLHQFHV �SS�����±������5RXWOHGJH�

*HUVWHQ��5���	�%DNHU��6����������7HDFKLQJ�H[SUHVVLYH�ZULWLQJ�WR�VWXGHQWV�ZLWK

OHDUQLQJ�GLVDELOLWLHV��$�PHWD�DQDO\VLV� 7KH�(OHPHQWDU\ 6FKRRO�-RXUQDO�

�����������±����

*LEVRQ��$��1���	�6FKXVWHU��-��:����������7KH�XVH�RI�VLPXOWDQHRXV�SURPSWLQJ�IRU

WHDFKLQJ�H[SUHVVLYH�ZRUG�UHFRJQLWLRQ�WR�SUHVFKRRO�FKLOGUHQ� 7RSLFV�LQ�(DUO\

&KLOGKRRG�6SHFLDO�(GXFDWLRQ� ����������±����

*LOOHVSLH��$���	�*UDKDP��6����������$�PHWD�DQDO\VLV�RI�ZULWLQJ�LQWHUYHQWLRQV�IRU

VWXGHQWV�ZLWK�OHDUQLQJ�GLVDELOLWLHV� ([FHSWLRQDO�&KLOGUHQ� ����������±����

*LOOHVSLH��$���*UDKDP��6���.LXKDUD��6���	�+HEHUW��0����������+LJK�VFKRRO�WHDFKHUV

XVH�RI�ZULWLQJ�WR�VXSSRUW�VWXGHQWV
�OHDUQLQJ��$�QDWLRQDO�VXUYH\� 5HDGLQJ�DQG

:ULWLQJ� �����������±�����

*LOOHVSLH�5RXVH��$���	�*UDKDP��6����������%HVW�SUDFWLFHV�LQ�ZULWLQJ�LQVWUXFWLRQ�IRU

VWXGHQWV�ZLWK�OHDUQLQJ�GLVDELOLWLHV��,Q�5��6FKLII�	�5��-RVKL��(GV���

,QWHUYHQWLRQV�LQ�OHDUQLQJ�GLVDELOLWLHV��$�KDQGERRN�RQ�V\VWHPDWLF�WUDLQLQJ

SURJUDPV�IRU�LQGLYLGXDOV�ZLWK�OHDUQLQJ�GLVDELOLWLHV �SS�����±������6SULQJHU�

https://doi.org/10.1177/0731948718789994
https://psycnet.apa.org/doi/10.1086/499668
https://doi.org/10.1177/0014402914527238
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*LOOHVSLH�5RXVH��$���	�6DQGRYDO��$����������:ULWLQJ�LQWHUYHQWLRQV�IRU�VWXGHQWV�ZLWK

OHDUQLQJ�GLVDELOLWLHV��&KDUDFWHULVWLFV�RI�UHFHQW�UHVHDUFK��/HDUQLQJ

'LVDELOLWLHV� $�0XOWLGLVFLSOLQDU\�-RXUQDO� ������ �±���

*ODVHU��&��������� )|UGHUXQJ�GHU�6FKUHLENRPSHWHQ] EHL�*UXQGVFK�OHUQ�>)RVWHULQJ

ZULWLQJ�FRPSHWHQFH�LQ�HOHPHQWDU\�VFKRRO�VWXGHQWV@� :D[PDQ�

*ODVV��*��9���0F*DZ��%���	�6PLWK��0��/��������� 0HWD�DQDO\VLV LQ�VRFLDO�UHVHDUFK�

6DJH�

*RQ]DOH]�/HGR��0���%DUEHWWD��3��0���	�8Q]XHWD��&��+����������7KH�HIIHFWV�RI

FRPSXWHU�JUDSKLF�RUJDQL]HUV�RQ�WKH�QDUUDWLYH�ZULWLQJ�RI�HOHPHQWDU\�VFKRRO

VWXGHQWV�ZLWK�VSHFLILF�OHDUQLQJ�GLVDELOLWLHV� -RXUQDO RI�6SHFLDO�(GXFDWLRQ

7HFKQRORJ\� ���������±���

*UDKDP��6����������7KH�UROH�RI�SURGXFWLRQ�IDFWRUV�LQ�OHDUQLQJ�GLVDEOHG�VWXGHQWV¶

FRPSRVLWLRQV� -RXUQDO�RI�(GXFDWLRQDO�3V\FKRORJ\� ��� ���±����

*UDKDP��6����������6WUDWHJ\�LQVWUXFWLRQ�DQG�WKH�WHDFKLQJ�RI�ZULWLQJ��,Q�&�

0DF$UWKXU��6��*UDKDP��	�-��)LW]JHUDOG��(GV��� +DQGERRN RI�ZULWLQJ�UHVHDUFK

�SS�����±������*XLOIRUG�3UHVV�

*UDKDP��6����������&KDQJLQJ�KRZ�ZULWLQJ�LV�WDXJKW� 5HYLHZ�RI�5HVHDUFK�LQ

(GXFDWLRQ� ����������±����

*UDKDP��6���&ROOLQV��$��$���	�5LJE\�:LOOV��+����������:ULWLQJ�FKDUDFWHULVWLFV�RI

VWXGHQWV�ZLWK�OHDUQLQJ�GLVDELOLWLHV�DQG�W\SLFDOO\�DFKLHYLQJ�SHHUV� ([FHSWLRQDO

&KLOGUHQ� ����������±����

*UDKDP��6���	�+DOO��7��(����������:ULWLQJ�DQG�ZULWLQJ�GLIILFXOWLHV�IURP�SULPDU\

JUDGHV�WR�FROOHJH��,QWURGXFWLRQ�WR�WKH�VSHFLDO�LVVXH� /HDUQLQJ�'LVDELOLW\

4XDUWHUO\� ��������±��

https://doi.org/10.1177/0014402916664070
https://doi.org/10.1177%2F0731948715592154
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*UDKDP��6���	�+DUULV��.��5����������7KH�UROH�RI�VHOI�UHJXODWLRQ�DQG�WUDQVFULSWLRQ

VNLOOV�LQ�ZULWLQJ�DQG�ZULWLQJ�GHYHORSPHQW� (GXFDWLRQDO�3V\FKRORJLVW� ������

�±���

*UDKDP��6���	�+DUULV��.��5���������:ULWLQJ�EHWWHU� (IIHFWLYH�VWUDWHJLHV�IRU�WHDFKLQJ

VWXGHQWV�ZLWK�OHDUQLQJ�GLIILFXOWLHV��3DXO�+��%URRNHV�

*UDKDP��6���	�+DUULV��.��5����������$OPRVW����\HDUV�RI�ZULWLQJ�UHVHDUFK��0DNLQJ

VHQVH�RI�LW�DOO�ZLWK�WKH�ZUDWK�RI�NKDQ� /HDUQLQJ�'LVDELOLWLHV 5HVHDUFK�	

3UDFWLFH� ���������±���

*UDKDP��6���	�+DUULV��.��5����������:ULWLQJ�DQG�VWXGHQWV�ZLWK�GLVDELOLWLHV��,Q�-�

.DXIIPDQ�	�'��+DOODKDQ��(GV��� +DQGERRN�RI�VSHFLDO HGXFDWLRQ �SS�

���±������5RXWOHGJH�

*UDKDP��6���+DUULV��.��5���	�+HEHUW��0����������,W�LV�PRUH�WKDQ�MXVW�WKH�PHVVDJH�

$QDO\VLV�RI�SUHVHQWDWLRQ�HIIHFWV�LQ�VFRULQJ�ZULWLQJ� )RFXV�RQ�([FHSWLRQDO

&KLOGUHQ� ��������±���

*UDKDP��6���+DUULV��.��5���	�0F.HRZQ��'����������7KH�ZULWLQJ�RI�VWXGHQWV�ZLWK�/'

DQG�D�PHWD�DQDO\VLV�RI�656'�ZULWLQJ�LQWHUYHQWLRQ�VWXGLHV��5HGX[��,Q�.��5�

+��/��6ZDQVRQ�	�6��*UDKDP��(GV��� +DQGERRN�RI�OHDUQLQJ GLVDELOLWLHV ��QG

HG���SS�����±������*XLOIRUG�3UHVV�

*UDKDP��6���+DUULV��.��5���	�7URLD��*��$����������:ULWLQJ�DQG�VHOI�UHJXODWLRQ��&DVHV

IURP�WKH�VHOI�UHJXODWHG�VWUDWHJ\�GHYHORSPHQW�PRGHO��,Q�'��+��6FKXQN�	�%�

-��=LPPHUPDQ��(GV��� 6HOI�UHJXODWHG�OHDUQLQJ��)URP WHDFKLQJ�WR

VHOI�UHIOHFWLYH�SUDFWLFH �SS����±�����*XLOIRUG�

*UDKDP��6���+HEHUW��0���3DLJH�6DQGEDQN��0���	�+DUULV��.��5����������$VVHVVLQJ

WKH�ZULWLQJ�DFKLHYHPHQW�RI�\RXQJ�VWUXJJOLQJ�ZULWHUV��$SSOLFDWLRQ�RI

JHQHUDOL]DELOLW\�WKHRU\� /HDUQLQJ�'LVDELOLW\�4XDUWHUO\� ���������±���

https://doi.org/10.1111/j.1540-5826.2009.01277.x
https://doi.org/10.1177/0731948714555019
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*UDKDP��6���.LXKDUD��6��$���+DUULV��.��5���	�)LVKPDQ��(��-����������7KH

UHODWLRQVKLS�DPRQJ�VWUDWHJLF�ZULWLQJ�EHKDYLRU��ZULWLQJ�PRWLYDWLRQ��DQG�ZULWLQJ

SHUIRUPDQFH�ZLWK�\RXQJ��GHYHORSLQJ�ZULWHUV� 7KH�(OHPHQWDU\ 6FKRRO

-RXUQDO� ����������±����

*UDKDP��6���0DF$UWKXU��&���	�6FKZDUW]��6����������(IIHFWV�RI�JRDO�VHWWLQJ�DQG

SURFHGXUDO�IDFLOLWDWLRQ�RQ�WKH�UHYLVLQJ�EHKDYLRU�DQG�ZULWLQJ�SHUIRUPDQFH�RI

VWXGHQWV�ZLWK�ZULWLQJ�DQG�OHDUQLQJ�SUREOHPV� -RXUQDO RI�(GXFDWLRQDO

3V\FKRORJ\� ����������±����

*UDKDP��6���0F.HRZQ��'���.LXKDUD��6��$���	�+DUULV��.����������$�PHWD�DQDO\VLV�RI

ZULWLQJ�LQVWUXFWLRQ�IRU�VWXGHQWV�LQ�WKH�HOHPHQWDU\�JUDGHV� -RXUQDO�RI

(GXFDWLRQDO�3V\FKRORJ\� �����������±����

*UDKDP��6���	�3HUULQ��'����������$�PHWD�DQDO\VLV�RI�ZULWLQJ�LQVWUXFWLRQ�IRU

DGROHVFHQW�VWXGHQWV� -RXUQDO�RI�(GXFDWLRQDO�3V\FKRORJ\� ����������±����

*UDKDP��6���	�5LMODDUVGDP��*����������:ULWLQJ�HGXFDWLRQ�DURXQG�WKH�JOREH�

LQWURGXFWLRQ�DQG�FDOO�IRU�D�QHZ�JOREDO�DQDO\VLV� 5HDGLQJ DQG�:ULWLQJ� ���

���±����

*U�QNH��0���%�\�NQDUFL��g���:LOEHUW��-���	�%UHXHU��(����������7R�ZKDW�H[WHQW�GR

FHUWDLQ�FKDUDFWHULVWLFV�RI�D�FKLOG¶V�ZULWWHQ�VWRU\�LQIOXHQFH�WKH�ZD\�LW�LV�UDWHG"

,QVLJKWV�LQWR�/HDUQLQJ�'LVDELOLWLHV� ����������±����

*U�QNH��0���	�&DYHQGLVK��:��0����������/HDUQLQJ�GLVDELOLWLHV�DURXQG�WKH�JOREH�

0DNLQJ�VHQVH�RI�WKH�KHWHURJHQHLW\�RI�WKH�GLIIHUHQW�YLHZSRLQWV� /HDUQLQJ

'LVDELOLWLHV��$�&RQWHPSRUDU\�-RXUQDO� ��������±��

*U�QNH��0���	�+DWWRQ��+����������(IIHFWV�RI�WKH�6723�DQG�/,67�VWUDWHJ\�RQ�WKH

ZULWLQJ�SHUIRUPDQFH�RI�D�VL[WK�JUDGHU�ZLWK�OHDUQLQJ�GLVDELOLWLHV� ,QVLJKWV�LQWR

/HDUQLQJ�'LVDELOLWLHV� ����������±����

https://psycnet.apa.org/doi/10.1086/693009
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*U�QNH��0���	�/HRQDUG�=DEHO��$��0����������+RZ�WR�VXSSRUW�VWUXJJOLQJ�ZULWHUV�

,QWHUQDWLRQDO�-RXUQDO�RI�6SHFLDO�(GXFDWLRQ� ������ ���±����

��*U�QNH��0���	�0DVHQGRUI��)����������([SHULPHQWHOOH�,QWHUYHQWLRQVIRUVFKXQJ�LQ

*UXSSHQ�>([SHULPHQWDO�LQWHUYHQWLRQ�UHVHDUFK�LQ�JURXSV@��,Q�-��%RUFKHUW

�(G��� +DQGEXFK�GHU�6RQGHUSlGDJRJLVFKHQ�3V\FKRORJLH >+DQGERRN�RI

VSHFLDO�HGXFDWLRQDO�SV\FKRORJ\@ �SS�����±������+RJUHIH�

+DUULV��.��5���	�*UDKDP��6����������6HOI�UHJXODWHG�VWUDWHJ\�GHYHORSPHQW��$�SDUW�RI

WKH�ZULWLQJ�SURFHVV��,Q�0��3UHVVOH\��.��5��+DUULV��	�-��7��*XWKULH��(GV���

3URPRWLQJ�DFDGHPLF�FRPSHWHQFH�DQG�OLWHUDF\�LQ�VFKRRO �SS�����±�����

$FDGHPLF�3UHVV�

+DUULV��.���	�*UDKDP��6��������� 0DNLQJ�WKH�ZULWLQJ SURFHVV�ZRUN��6WUDWHJLHV�IRU

FRPSRVLWLRQ�DQG�VHOI�UHJXODWLRQ��%URRNOLQH�

+DXWK��&���0DVWURSLHUL��0���6FUXJJV��7���	�5HJDQ��.����������&DQ�6WXGHQWV�ZLWK

(PRWLRQDO�DQG�RU�%HKDYLRUDO�'LVDELOLWLHV�,PSURYH�RQ�3ODQQLQJ�DQG�:ULWLQJ

LQ�WKH�&RQWHQW�$UHDV�RI�&LYLFV�DQG�0DWKHPDWLFV" %HKDYLRUDO 'LVRUGHUV�

����������±����

+D\HV��-��5����������$�QHZ�IUDPHZRUN�IRU�XQGHUVWDQGLQJ�FRJQLWLRQ�DQG�DIIHFW�LQ

ZULWLQJ��,Q�0��/HY\�	�6��5DQVGHOO��(GV��� 7KH�VFLHQFH RI�ZULWLQJ��7KHRULHV�

PHWKRGV��LQGLYLGXDO�GLIIHUHQFHV��DQG�DSSOLFDWLRQV �SS���±�����(UOEDXP�

+D\HV��-��5���	�)ORZHU��/��6����������,GHQWLI\LQJ�WKH�RUJDQLVDWLRQ�RI�ZULWLQJ

SURFHVVHV��,Q�/��:��*UHJJ�	�(��5��6WHLQEHUJ��(GV��� &RJQLWLYH�SURFHVVHV�LQ

ZULWLQJ �SS���±�����/DZUHQFH�(UOEDXP�

+LUPHU��0���	�+LUPHU��(��������� (UIROJUHLFK�XQG�NUHDWLY GXUFK�DOOH�$XIVDW]DUWHQ�

������.ODVVH�>6XFFHVVIXO�DQG�FUHDWLYH�WKURXJK�DOO�HVVD\�W\SHV���WK��WK

JUDGH@��3%�
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+XGVRQ��7��0���+LQNVRQ�/HH��.���	�&ROOLQV��%����������7HDFKLQJ�SDUDJUDSK

FRPSRVLWLRQ�WR�VWXGHQWV�ZLWK�HPRWLRQDO�EHKDYLRUDO�GLVRUGHUV�XVLQJ�WKH

VLPXOWDQHRXV�SURPSWLQJ�SURFHGXUH� -RXUQDO�RI�%HKDYLRUDO (GXFDWLRQ� ������

���±����

+�IIPHLHU��-���0D]HL��-���	�6FKXOW]H��7����������5HFRQFHSWXDOL]LQJ�UHSOLFDWLRQ�DV�D

VHTXHQFH�RI�GLIIHUHQW�VWXGLHV��$�UHSOLFDWLRQ�W\SRORJ\� -RXUQDO�RI

([SHULPHQWDO�6RFLDO�3V\FKRORJ\� ������±���

.DQJ��(��<���0F.HQQD��-��:���$UGHQ��6���	�&LXOOR��6����������,QWHJUDWHG�UHDGLQJ

DQG�ZULWLQJ�LQWHUYHQWLRQV�IRU�VWXGHQWV�ZLWK�OHDUQLQJ�GLVDELOLWLHV��$�UHYLHZ�RI

WKH�OLWHUDWXUH� /HDUQLQJ�'LVDELOLWLHV�5HVHDUFK�	�3UDFWLFH� ���������±���

.DUDGDJ��5��	�.D\DEDVL��%����������)XWXUH�VFHQDULRV�UHJDUGLQJ�WDEOHW�FRPSXWHU

XVDJH�LQ�HGXFDWLRQ�DQG�ZULWLQJ� $VLDQ�6RFLDO�6FLHQFH� ���������������

.HQQ\��'��$���.DVK\��'��$���	�%ROJHU��1����������'DWD�DQDO\VLV�LQ�VRFLDO

SV\FKRORJ\��,Q�'��7��*LOEHUW��6��7��)LVNH��	�*��/LQG]H\��(GV��� 7KH�KDQGERRN

RI�VRFLDO�SV\FKRORJ\ ��WK�HG���9ROV����DQG����SS� ���±������0F*UDZ�+LOO�

.HQQ\��'��$���.RUFKPDURV��-��'���	�%ROJHU��1����������/RZHU�OHYHO�PHGLDWLRQ�LQ

PXOWLOHYHO�PRGHOV� 3V\FKRORJLFDO�0HWKRGV� ���������±����

.LQJ�6HDUV��0��(���	�(YPHQRYD��$��6����������3UHPLVHV��3ULQFLSOHV��DQG

3URFHVVHV�IRU�,QWHJUDWLQJ�7(&+QRORJ\�LQWR�,QVWUXFWLRQ� 7($&+,1*

([FHSWLRQDO�&KLOGUHQ� ��������±���

.XOWXVPLQLVWHUNRQIHUHQ]��������� (PSIHKOXQJHQ�]XU VFKXOLVFKHQ�%LOGXQJ�

%HUDWXQJ�XQG�8QWHUVW�W]XQJ�YRQ�.LQGHUQ�XQG�-XJHQGOLFKHQ�LP

VRQGHUSlGDJRJLVFKHQ�6FKZHUSXQNW�/(51(1�>5HFRPPHQGDWLRQV�IRU

VFKRRO�HGXFDWLRQ��JXLGDQFH�DQG�VXSSRUW�IRU�FKLOGUHQ�DQG�\RXQJ�SHRSOH�ZLWK

D�VSHFLDO�HGXFDWLRQDO�IRFXV�RQ�/($51,1*@�

https://doi.org/10.1007/s10864-012-9167-8
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KWWSV���ZZZ�NPN�RUJ�ILOHDGPLQ�YHURHIIHQWOLFKXQJHQBEHVFKOXHVVH����������

B��B���)6�/HUQHQ�SGI

/lPVl��-���+lPlOlLQHQ��5���$UR��0���.RVNLPDD��5���	�b\UlP|��6��0���������

*DPHV�IRU�HQKDQFLQJ�EDVLF�UHDGLQJ�DQG�PDWKV�VNLOOV��$�V\VWHPDWLF�UHYLHZ

RI�HGXFDWLRQDO�JDPH�GHVLJQ�LQ�VXSSRUWLQJ�OHDUQLQJ�E\�SHRSOH�ZLWK�OHDUQLQJ

GLVDELOLWLHV� %ULWLVK�-RXUQDO�RI�(GXFDWLRQDO�7HFKQRORJ\� ����������±����

/HQKDUG��:���	�/HQKDUG��$��������� &DOFXODWLRQ�RI HIIHFW�VL]HV�

KWWSV���ZZZ�SV\FKRPHWULFD�GH�HIIHFWBVL]H�KWPO

/LQ��6��&���0RQURH��%��:���	�7URLD��*����������'HYHORSPHQW�RI�ZULWLQJ�NQRZOHGJH�LQ

*UDGHV������$�FRPSDULVRQ�RI�W\SLFDOO\�GHYHORSLQJ�ZULWHUV�DQG�WKHLU

VWUXJJOLQJ�SHHUV� 5HDGLQJ�	�:ULWLQJ�4XDUWHUO\� ������ ���±����

/LWWOH��&�:���&ODUN��-�&���7DQL��1�(���	�&RQQRU��&�0����������,PSURYLQJ�ZULWLQJ�VNLOOV

WKURXJK�WHFKQRORJ\䇲EDVHG�LQVWUXFWLRQ��$�PHWD䇲DQDO\VLV��5HYLHZ�RI

(GXFDWLRQ�����������±�����KWWSV���GRL�RUJ���������UHY������

0DF$UWKXU��&�$���*UDKDP��6���)LW]JHUDOG��-��������� +DQGERRN�RI�ZULWLQJ�UHVHDUFK�

*XLOIRUG�

0DF$UWKXU��&��$���	�*UDKDP��6����������/HDUQLQJ�GLVDEOHG�VWXGHQWV¶�FRPSRVLQJ

XQGHU�WKUHH�PHWKRGV�RI�WH[W�SURGXFWLRQ��+DQGZULWLQJ��ZRUG�SURFHVVLQJ��DQG

GLFWDWLRQ� -RXUQDO�RI�6SHFLDO�(GXFDWLRQ� ���������±���

0DUWLQ��.��)���	�0DQQR��&����������8VH�RI�D�FKHFN�RII�V\VWHP�WR�LPSURYH�PLGGOH

VFKRRO�VWXGHQWV
�VWRU\�FRPSRVLWLRQV� -RXUQDO�RI�/HDUQLQJ 'LVDELOLWLHV� ������

���±����

��0HUWHQV��'��0���	�0F/DXJKOLQ��-��$��������� 5HVHDUFK DQG�HYDOXDWLRQ�PHWKRGV�LQ

VSHFLDO�HGXFDWLRQ��&RUZLQ�

https://psycnet.apa.org/doi/10.1177/002221949502800303
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��0RUVH��7��(���	�6FKXVWHU��-��:����������6LPXOWDQHRXV�SURPSWLQJ��$�UHYLHZ�RI�WKH

OLWHUDWXUH� (GXFDWLRQ�DQG�7UDLQLQJ�LQ�'HYHORSPHQWDO�'LVDELOLWLHV� ������

���±����

1DWLRQDO�&RPPLVVLRQ�RQ�:ULWLQJ���������:ULWLQJ��$�WLFNHW�WR�ZRUN�������RU�D�WLFNHW

RXW�

KWWSV���DUFKLYH�QZS�RUJ�FV�SXEOLF�GRZQORDG�QZSBILOH�������ZULWLQJ�D�WLFNHW�W

R�ZRUN�RU�D�WLFNHW�RXW�SGI"[�U SFILOHBG

2¶%ULHQ��6���	�5HSS��$��&����������5HLQIRUFHPHQW�EDVHG�UHGXFWLYH�SURFHGXUHV��$

UHYLHZ�RI����\HDUV�RI�WKHLU�XVH�ZLWK�SHUVRQV�ZLWK�VHYHUH�RU�SURIRXQG

UHWDUGDWLRQ� -RXUQDO�RI�WKH�$VVRFLDWLRQ�IRU�3HUVRQV ZLWK�6HYHUH�+DQGLFDSV�

����������±����

2GRP��6��/���7KRPSVRQ��-��/���+HGJHV��6���%R\G��%��$���'\NVWUD��-��5���'XGD��0�

$���6]LGRQ��.��/���6PLWK��/��(���	�%RUG��$����������7HFKQRORJ\�DLGHG

LQWHUYHQWLRQV�DQG�LQVWUXFWLRQ�IRU�DGROHVFHQWV�ZLWK�DXWLVP�VSHFWUXP�GLVRUGHU�

-RXUQDO�RI�$XWLVP�DQG�'HYHORSPHQWDO�'LVRUGHUV� ������� ����±�����

g]EHN��$��%���7�O���%��.���	�(UJ�O��&����������$Q�LQWHUYHQWLRQ�WR�LPSURYH�WKH�ZULWLQJ

VNLOOV�RI�VWXGHQWV�ZLWK�OHDUQLQJ�GLVDELOLWLHV��6WRS�	�/LVW�VWUDWHJ\� ,QVLJKWV�LQWR

/HDUQLQJ�'LVDELOLWLHV� ����������±����

3DOHUPR��&���	�:LOVRQ��-����������,PSOHPHQWLQJ�$XWRPDWHG�:ULWLQJ�(YDOXDWLRQ�LQ

'LIIHUHQW�,QVWUXFWLRQDO�&RQWH[WV��$�0L[HG�0HWKRGV�6WXG\� 7KH�-RXUQDO�RI

:ULWLQJ�5HVHDUFK� ���������±����

3DUNHU��5��,���+DJDQ�%XUNH��6���	�9DQQHVW��.����������3HUFHQW�RI�DOO

QRQ�RYHUODSSLQJ�GDWD��3$1'���$Q�DOWHUQDWLYH�WR�31'� 7KH�-RXUQDO�RI

6SHFLDO�(GXFDWLRQ� ����������±����
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3DUNHU��5��,���	�9DQQHVW��.��-����������$Q�LPSURYHG�HIIHFW�VL]H�IRU�VLQJOH�FDVH

UHVHDUFK��1RQ�RYHUODS�RI�DOO�SDLUV��1$3�� %HKDYLRU�7KHUDS\� ������

���±����

3DUNHU��5��,���9DQQHVW��.��-���	�%URZQ��/����������7KH�LPSURYHPHQW�UDWH�GLIIHUHQFH

IRU�VLQJOH�FDVH�UHVHDUFK� ([FHSWLRQDO�&KLOGUHQ� ������ ���±����

3DUNHU��5��,���9DQQHVW��.��-���'DYLV��-��/���	�6DXEHU��6��%����������&RPELQLQJ

QRQ�RYHUODS�DQG�WUHQG�IRU�VLQJOH�FDVH�UHVHDUFK��7DX�8� %HKDYLRU�7KHUDS\�

����������±����

3DUNHU��5��,���9DQQHVW��.��-���	�'DYLV��-��/����������(IIHFW�VL]H�LQ�VLQJOH�FDVH

UHVHDUFK��$�UHYLHZ�RI�QLQH�QRQ�RYHUODS�WHFKQLTXHV� %HKDYLRU�0RGLILFDWLRQ�

����������±����

3HQQLQJWRQ��5��&���$XOW��0��-���6FKXVWHU��-��:���	�6DQGHUV��$����������8VLQJ

VLPXOWDQHRXV�SURPSWLQJ�DQG�FRPSXWHU�DVVLVWHG�LQVWUXFWLRQ�WR�WHDFK�VWRU\

ZULWLQJ�WR�VWXGHQWV�ZLWK�DXWLVP� $VVLVWLYH�7HFKQRORJ\ 2XWFRPHV�DQG

%HQHILWV� ��������±���

3HQQLQJWRQ��5��&���&ROOLQV��%��&���6WHQKRII��'��0���7XUQHU��.���	�*XQVHOPDQ��.�

��������8VLQJ�VLPXOWDQHRXV�SURPSWLQJ�DQG�FRPSXWHU�DVVLVWHG�LQVWUXFWLRQ�WR

WHDFK�QDUUDWLYH�ZULWLQJ�VNLOOV�WR�VWXGHQWV�ZLWK�DXWLVP� (GXFDWLRQ�DQG

7UDLQLQJ�LQ�$XWLVP�DQG�'HYHORSPHQWDO�'LVDELOLWLHV� ����������±����

3HQQLQJWRQ��5��&���6WHQKRII��'��0���*LEVRQ��-���	�%DOORX��.����������8VLQJ

VLPXOWDQHRXV�SURPSWLQJ�WR�WHDFK�FRPSXWHU�EDVHG�VWRU\�ZULWLQJ�WR�D�VWXGHQW

ZLWK�DXWLVP� (GXFDWLRQ�DQG�7UHDWPHQW�RI�&KLOGUHQ� ����������±����

3OXFNHU��-��$���	�0DNHO��0��&����������5HSOLFDWLRQ�LV�LPSRUWDQW�IRU�HGXFDWLRQDO

SV\FKRORJ\��5HFHQW�GHYHORSPHQWV�DQG�NH\�LVVXHV� (GXFDWLRQDO

3V\FKRORJLVW� ���������±����

https://doi.org/10.1177/0145445511399147
https://psycnet.apa.org/doi/10.1353/etc.2012.0022
https://psycnet.apa.org/doi/10.1080/00461520.2021.1895796
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3ULGHPRUH��:��$���0DNHO��0��&���	�3OXFNHU��-��$����������5HSOLFDWLRQ�LQ�FULPLQRORJ\

DQG�WKH�VRFLDO�VFLHQFHV� $QQXDO�5HYLHZ�RI�&ULPLQRORJ\� ��������±���

5DR��6���	�.DQH��0��7����������7HDFKLQJ�VWXGHQWV�ZLWK�FRJQLWLYH�LPSDLUPHQW

FKDLQHG�PDWKHPDWLFDO�WDVN�RI�GHFLPDO�VXEWUDFWLRQ�XVLQJ�VLPXOWDQHRXV

SURPSWLQJ� (GXFDWLRQ�DQG�7UDLQLQJ�LQ�'HYHORSPHQWDO 'LVDELOLWLHV� ������

���±����

5RJHUV��/���	�*UDKDP��6����������$�PHWD�DQDO\VLV�RI�VLQJOH�VXEMHFW�GHVLJQ�ZULWLQJ

LQWHUYHQWLRQ�UHVHDUFK� -RXUQDO�RI�(GXFDWLRQDO�3V\FKRORJ\� �����������±����

5RLWVFK��-���*XPSHUW��0���6SULQJOH��$��3���	�5D\PHU��$����������:ULWLQJ�LQVWUXFWLRQ

IRU�VWXGHQWV�ZLWK�OHDUQLQJ�GLVDELOLWLHV��4XDOLW\�DSSUDLVDO�RI�V\VWHPDWLF

UHYLHZV�DQG�0HWD�$QDO\VHV� 5HDGLQJ�	�:ULWLQJ�4XDUWHUO\� ���������±���

5RRW��-��5���6WHYHQVRQ��%���	�'DYLV��/��/����������&RPSXWHU�DVVLVWHG�LQVWUXFWLRQ�WR

WHDFK�DFDGHPLF�VNLOOV��,Q�)��9RONPDU��(G��� (QF\FORSHGLD RI�DXWLVP

VSHFWUXP�GLVRUGHUV� 6SULQJHU�

5RVFRH��5��'���	�0F1DPDUD��'��6����������:ULWLQJ�SDO��)HDVLELOLW\�RI�DQ�LQWHOOLJHQW

ZULWLQJ�VWUDWHJ\�WXWRU�LQ�WKH�KLJK�VFKRRO�FODVVURRP� -RXUQDO�RI�(GXFDWLRQDO

3V\FKRORJ\� ������������±�����

6DGGOHU��%���	�*UDKDP��6����������7KH�UHODWLRQVKLS�EHWZHHQ�ZULWLQJ�NQRZOHGJH

DQG�ZULWLQJ�SHUIRUPDQFH�DPRQJ�PRUH�DQG�OHVV�VNLOOHG�ZULWHUV� 5HDGLQJ�	

:ULWLQJ�4XDUWHUO\��2YHUFRPLQJ�/HDUQLQJ�'LIILFXOWLHV� ����������±����

6FDQORQ��'����������6SHFLILF�OHDUQLQJ�GLVDELOLW\�DQG�LWV�QHZHVW�GHILQLWLRQ��:KLFK�LV

FRPSUHKHQVLYH"�$QG�ZKLFK�LV�LQVXIILFLHQW" -RXUQDO RI�/HDUQLQJ�'LVDELOLWLHV�

���������±���

6FKXVWHU��-��:���*ULIIHQ��$��.���	�:ROHU\��0����������&RPSDULVRQ�RI�VLPXOWDQHRXV

SURPSWLQJ�DQG�FRQVWDQW�WLPH�GHOD\�SURFHGXUHV�LQ�WHDFKLQJ�VLJKW�ZRUGV�WR

https://doi.org/10.1146/annurev-criminol-032317-091849
https://psycnet.apa.org/doi/10.1037/a0032340
https://psycnet.apa.org/doi/10.1080/10573560701277575
https://doi.org/10.1177/0022219412464342
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HOHPHQWDU\�VWXGHQWV�ZLWK�PRGHUDWH�PHQWDO�UHWDUGDWLRQ� -RXUQDO�RI

%HKDYLRUDO�(GXFDWLRQ� ���������±����

6FUXJJV��7��(���0DVWURSLHUL��0��$���	�&DVWR��*����������7KH�TXDQWLWDWLYH�V\QWKHVLV

RI�VLQJOH�VXEMHFW�UHVHDUFK��0HWKRGRORJ\�DQG�YDOLGDWLRQ� 5HPHGLDO�DQG

6SHFLDO�(GXFDWLRQ� ��������±���

6PLWK��-��'����������6LQJOH�FDVH�H[SHULPHQWDO�GHVLJQV��$�V\VWHPDWLF�UHYLHZ�RI

SXEOLVKHG�UHVHDUFK�DQG�FXUUHQW�VWDQGDUGV� 3V\FKRORJLFDO 0HWKRGV� ������

�±���

6ZDQVRQ��/���+DUULV��.��5���	�*UDKDP��6��������� +DQGERRN RI�OHDUQLQJ�GLVDELOLWLHV

��QG�HG����*XLOIRUG�

7HNLQ�,IWDU��(���2OoD\��6���	�&ROOLQV��%����������'HVFULSWLYH�DQDO\VLV�DQG�PHWD

DQDO\VLV�RI�VWXGLHV�LQYHVWLJDWLQJ�WKH�HIIHFWLYHQHVV�RI�VLPXOWDQHRXV

SURPSWLQJ�SURFHGXUH� ([FHSWLRQDO�&KLOGUHQ� ������ ���±����

7URLD��*��$���	�*UDKDP��6����������7KH�HIIHFWLYHQHVV�RI�D�KLJKO\�H[SOLFLW�

WHDFKHU�GLUHFWHG�VWUDWHJ\�LQVWUXFWLRQ�URXWLQH��&KDQJLQJ�WKH�ZULWLQJ

SHUIRUPDQFH�RI�VWXGHQWV�ZLWK�OHDUQLQJ�GLVDELOLWLHV� -RXUQDO�RI�/HDUQLQJ

'LVDELOLWLHV� ����������±����

8Q]XHWD��&��+���	�%DUEHWWD��3����������7KH�HIIHFWV�RI�FRPSXWHU�JUDSKLF�RUJDQL]HUV

RQ�WKH�SHUVXDVLYH�ZULWLQJ�RI�+LVSDQLF�PLGGOH�VFKRRO�VWXGHQWV�ZLWK�VSHFLILF

OHDUQLQJ�GLVDELOLWLHV� -RXUQDO�RI�6SHFLDO�(GXFDWLRQ 7HFKQRORJ\� ������

��±���

8�6��'HSDUWPHQW�RI�(GXFDWLRQ��������� ,QGLYLGXDOV :LWK�'LVDELOLWLHV�(GXFDWLRQ�$FW�

DV�$PHQGHG�E\�WKH�,QGLYLGXDOV�:LWK�'LVDELOLWLHV�(GXFDWLRQ�,PSURYHPHQW

$FW�RI������

KWWSV���ZZZ�IHGHUDOUHJLVWHU�JRY�GRFXPHQWV���������������������LQGLYLGXDO

https://doi.org/10.1177/0014402918795702
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V�ZLWK�GLVDELOLWLHV�HGXFDWLRQ�DFW�DV�DPHQGHG�E\�WKH�LQGLYLGXDOV�ZLWK�GLVDELOL

WLHV

YDQ�/DDU��(���YDQ�'HXUVHQ��$��-��$��0���YDQ�'LMN��-��$��*��0���	�GH�+DDQ��-���������

'HWHUPLQDQWV�RI���VW�&HQWXU\�6NLOOV�DQG���VW�&HQWXU\�'LJLWDO�6NLOOV�IRU

:RUNHUV��$�6\VWHPDWLF�/LWHUDWXUH�5HYLHZ� 6$*(�2SHQ� ������

9DVTXH]��(���	�6WUDXE��&����������2QOLQH�ZULWLQJ�LQVWUXFWLRQ�IRU�FKLOGUHQ�ZLWK

GLVDELOLWLHV��$�UHYLHZ�RI�WKH�HPSLULFDO�OLWHUDWXUH� 5HDGLQJ�	�:ULWLQJ

4XDUWHUO\� ���������±����

9RRJW��-��	�5REOLQ��1��3����������$�FRPSDUDWLYH�DQDO\VLV�RI�LQWHUQDWLRQDO

IUDPHZRUNV�IRU���VW FHQWXU\�FRPSHWHQFHV��,PSOLFDWLRQV IRU�QDWLRQDO

FXUULFXOXP�SROLFLHV��-RXUQDO�RI�&XUULFXOXP�6WXGLHV�����������������

9XRUUH��0���	�%ROJHU��1����������:LWKLQ�VXEMHFW�PHGLDWLRQ�DQDO\VLV�IRU

H[SHULPHQWDO�GDWD�LQ�FRJQLWLYH�SV\FKRORJ\�DQG�QHXURVFLHQFH� %HKDYLRU

5HVHDUFK�0HWKRGV� ������ ����±�����

:DXJK��5���$OEHUWR��3���	�)UHGULFN��/����������6LPXOWDQHRXV�SURPSWLQJ��$Q

LQVWUXFWLRQDO�VWUDWHJ\�IRU�VNLOO�DFTXLVLWLRQ� (GXFDWLRQ DQG�7UDLQLQJ�LQ�$XWLVP

DQG�'HYHORSPHQWDO�'LVDELOLWLHV� ����������±����

:LOEHUW��-��������� 3DFNDJH�³6&$1´��6LQJOH�FDVH�GDWD DQDO\VHV�IRU�VLQJOH�DQG

PXOWLSOH�$%�GHVLJQV�

KWWSV���ZZZ�XQL�SRWVGDP�GH�ILOHDGPLQ���SURMHFWV�LQNOXVLRQ�VFDQ�VFDQ�SGI

:LOEHUW��-��������� 3DFNDJH�³6FDQ�´

KWWSV���ZZZ�XQL�SRWVGDP�GH�ILOHDGPLQ���SURMHFWV�LQNOXVLRQ��VFDQ�VFDQ�SGI

https://doi.org/10.3758/s13428-017-0980-9
https://www.uni-potsdam.de/fileadmin01/projects/inklusion/scan/scan.pdf
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:LOVRQ��-���	�&]LN��$����������$XWRPDWHG�HVVD\�HYDOXDWLRQ�VRIWZDUH�LQ�HQJOLVK

ODQJXDJH�DUWV�FODVVURRPV��(IIHFWV�RQ�WHDFKHU�IHHGEDFN��VWXGHQW�PRWLYDWLRQ�

DQG�ZULWLQJ�TXDOLW\� &RPSXWHUV�DQG�(GXFDWLRQ� ���� ��±����

:LOVRQ��-���	�5RVFRH��5��'����������$XWRPDWHG�ZULWLQJ�HYDOXDWLRQ�DQG�IHHGEDFN�

0XOWLSOH�PHWULFV�RI�HIILFDF\� -RXUQDO�RI�(GXFDWLRQDO &RPSXWLQJ�5HVHDUFK�

���������±����

:RQJ��&���2GRP��6��/���+XPH��.��$���&R[��$��:���)HWWLJ��$���.XFKDUF]\N��6��

%URFN��0��(���3ODYQLFN��-��%���)OHXU\��9��3���	�6FKXOW]��7��5���������

(YLGHQFH�EDVHG�SUDFWLFHV�IRU�FKLOGUHQ��\RXWK��DQG�\RXQJ�DGXOWV�ZLWK�DXWLVP

VSHFWUXP�GLVRUGHU��$�FRPSUHKHQVLYH�UHYLHZ� -RXUQDO RI�$XWLVP�DQG

'HYHORSPHQWDO�'LVRUGHUV� �����������±�����

��
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$SSHQGL[�'��3XEOLFDWLRQ�1R�����SHHU�UHYLHZHG�

$FFHSWHG��-XQH��QG ³,QWHUQDWLRQDO�(GXFDWLRQ�6WXGLHV´

8VLQJ�D�6LPXOWDQHRXV�3URPSWLQJ�3URFHGXUH�WR�,PSURYH�WKH�4XDOLW\�RI�WKH�:ULWLQJ�RI
7KUHH�6WXGHQWV�ZLWK�/HDUQLQJ�'LVDELOLWLHV

.HUVWLQ�1REHO��$QQH�%DUZDVVHU��0DWWKLDV�*U�QNH�� .ULVWLH $VDUR�6DGGOHU DQG�%UXFH�6DGGOHU

$EVWUDFW
7KH�SXUSRVH�RI�WKLV�H[SHULPHQW�ZDV�WR�GHWHUPLQH�WKH�HIIHFWV�RI�D�VLPXOWDQHRXV�SURPSWLQJ

SURFHGXUH�RQ�WKH�ZULWLQJ�SHUIRUPDQFH�RI�WKUHH�XSSHU�HOHPHQWDU\�OHYHO�VWXGHQWV�GLDJQRVHG

ZLWK�OHDUQLQJ�GLVDELOLWLHV��/'���,QWHUYHQWLRQLVWV�JDYH�WDVN�GLUHFWLRQV�IROORZHG�E\�PRGHO

SURPSWV�ZLWK�D���V�WLPH�GHOD\�WR�WHDFK�VWXGHQWV�FRPSRVLWLRQ��1RQ�WDUJHWHG�LQIRUPDWLRQ

UHODWHG�WR�WKH�ZULWLQJ�SURFHVV�ZDV�HPEHGGHG�LQ�WKH�IRUP�RI�SURJUHVV�PRQLWRULQJ��$

PXOWLSOH�EDVHOLQH�GHVLJQ�DFURVV�SDUWLFLSDQWV��$%��ZDV�XVHG�WR�DVVHVV�WKH�HIIHFWLYHQHVV�RI

WKH�LQWHUYHQWLRQ��5HVXOWV�LQGLFDWH�WKDW�WKH�VLPXOWDQHRXV�SURPSWLQJ�SURFHGXUH�SRVLWLYHO\

DIIHFWHG�WKH�RYHUDOO�TXDOLW\�RI�ZULWLQJ�RI�VWXGHQWV�ZLWK�/'��,PSOLFDWLRQV�IRU�SUDFWLFH�DQG�IXWXUH

UHVHDUFK�DUH�GLVFXVVHG�

.H\ZRUGV��:ULWLQJ��/HDUQLQJ�'LVDELOLWLHV��6LPXOWDQHRXV�3URPSWLQJ

���������������,QWURGXFWLRQ
:KHQ�FRQVLGHULQJ�WKH�LPSRUWDQFH�RI�EHLQJ�DEOH�WR�FRPSRVH�WH[WV��RQH�PLJKW�EH�LQFOLQHG�WR

WKLQN�WKDW�WKLV�VNLOO�LV�PRVW�UHOHYDQW�IRU�SHRSOH�ZKR�DUH�SXUVXLQJ�D�FDUHHU�LQ�D�OLWHUDU\�ILHOG�

VXFK�DV�DFDGHPLD�RU�MRXUQDOLVP��+RZHYHU��WKH�VLJQLILFDQFH�RI�EHLQJ�DEOH�WR�SXW�RQH¶V

WKRXJKWV�RQ�SDSHU�JRHV�IDU�EH\RQG�WKDW��)RU�H[DPSOH��ZULWLQJ�DVVLJQPHQWV��ZULWWHQ�WHVW

DQVZHUV��HVVD\V��DQG�UHSRUWV�DUH�W\SLFDO�ZD\V�RI�DVVHVVLQJ�VWXGHQWV¶�DFDGHPLF�VXFFHVV�LQ

VFKRRO��*UDKDP���������,Q�DGGLWLRQ��ZULWLQJ�LV�XVHG�QRW�RQO\�WR�HYDOXDWH�OHDUQLQJ��EXW�DOVR�WR

IDFLOLWDWH�LW��*LOOHVSLH�HW�DO���������*UDKDP�	�+DOO���������7KHUHIRUH��WKH�DELOLW\�WR�FRPSRVH

WH[WV�LV�D�FUXFLDO�VNLOO�IRU�VXFFHVV�LQ�VFKRRO��DQG�VWXGHQWV�ZKR�VWUXJJOH�WR�WKLQN�RQ�SDSHU�DUH

DW�D�FOHDU�GLVDGYDQWDJH��*LOOHVSLH�	�*UDKDP��������*UDKDP�HW�DO����������:ULWLQJ�UHPDLQV

UHOHYDQW�ZKHQ�HQWHULQJ�KLJKHU�HGXFDWLRQ�RU�WKH�MRE�PDUNHW��*UDKDP�	�+DUULV��������

0RUHRYHU��LW�LV�DOVR�LPSRUWDQW�LQ�HYHU\GD\�VRFLDO�FRQWH[WV��7KH�LQIRUPDWLRQ�VRFLHW\�KDV
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JUHDWO\�LQFUHDVHG�WKH�DPRXQW�RI�LQIRUPDWLRQ�DYDLODEOH�RQOLQH�DQG�KDV�PDGH�OLWHUDF\�D�SLYRWDO

VNLOO�IRU�ILQGLQJ��DQDO\]LQJ��DQG�LQWHUSUHWLQJ�WKHVH�UHVRXUFHV��*U|QOXQG�	�*HQORWW��������

+HQFH��SURILFLHQF\�LQ�ZULWLQJ�UHODWHG�DFWLYLWLHV�KDV�EHFRPH�FULWLFDO�IRU�DFWLYH�SDUWLFLSDWLRQ�LQ

VRFLHW\�

7KH�ZULWLQJ�SURFHVV�LQWHJUDWHV�PDQ\�FRPSOH[�WDVNV��LQFOXGLQJ�SODQQLQJ��WUDQVFULELQJ��DQG

UHYLHZLQJ��+D\HV�	�)ORZHU���������7KHVH�DFWLYLWLHV�QHHG�WR�EH�SHUIRUPHG�UHFXUVLYHO\��DQG

QHDUO\�VLPXOWDQHRXVO\��ZKLOH�D�ZULWHU�LV�FRPSRVLQJ��%HVLGHV��DOO�RI�WKHVH�WDVNV�DUH

LQWHUUHODWHG��PHDQLQJ�WKDW�ZHDNQHVV�LQ�RQH�DUHD�FDQ�LPSDFW�WKH�RWKHUV��,Q�D�ODWHU�DGDSWLRQ�RI

KLV�RULJLQDO�PRGHO��+D\HV��������HPSKDVL]HG�WKH�UROH�RI�LQGLYLGXDO��SRLQWLQJ�WR�KLJK

PRWLYDWLRQ��ZHOO�FRRUGLQDWHG�FRJQLWLYH�SURFHVVHV��DQG�IXOO\�GHYHORSHG�ZRUNLQJ�PHPRU\�DV

SUHUHTXLVLWHV�IRU�HIIHFWLYH�WH[W�SURGXFWLRQ�

'HVSLWH�WKH�LQIOXHQFH�ZULWLQJ�KDV�RQ�VXFFHVV�LQ�OLIH�DQG�WKH�FRPSOH[LW\�RI�WKH�ZULWLQJ�SURFHVV�

ZULWLQJ�LQVWUXFWLRQ�W\SLFDOO\�GRHV�QRW�UHFHLYH�PXFK�DWWHQWLRQ�LQ�VFKRROV��DV�UHSRUWHG�LQ

PXOWLSOH�VWXGLHV�IURP�DURXQG�WKH�ZRUOG��H�J���+nODQG�HW�DO���������+VLDQJ�HW�DO���������5LHWGLMN

HW�DO����������5HDVRQV�IRU�WKLV�XQIRUWXQDWH�VLWXDWLRQ�LQFOXGH�D�ODFN�RI�WHDFKHU�WUDLQLQJ�LQ

ZULWLQJ�LQVWUXFWLRQ�DQG�WKH�OLPLWHG�WLPH�WHDFKHUV�W\SLFDOO\�VSHQG�RQ�WHDFKLQJ�ZULWLQJ�VNLOOV�RU

VWUDWHJLHV��QRWDEO\�DIWHU�*UDGH����$SSOHEHH�	�/DQJHU��������*LOEHUW�	�*UDKDP�������

.LXKDUD�HW�DO���������5LHWGLMN�HW�DO���������:LMHNXPDU�HW�DO����������$V�D�UHVXOW��LW�LV�QRW

VXUSULVLQJ�WKDW�PDQ\�VWXGHQWV�KDYH�GLIILFXOW\�QDYLJDWLQJ�DQG�VXFFHHGLQJ�DW�WKH�WDVN�RI�WH[W

SURGXFWLRQ�

����6WXGHQWV�:LWK�/HDUQLQJ�'LVDELOLWLHV

2QH�JURXS�RI�VWXGHQWV�ZKR�DUH�DW�SDUWLFXODU�ULVN�IRU�QRW�PHHWLQJ�EDVLF�ZULWLQJ�DFKLHYHPHQW

OHYHOV�DUH�VWXGHQWV�ZLWK�OHDUQLQJ�GLVDELOLWLHV��/'���*UDKDP�HW�DO����������$FFRUGLQJ�WR

*UDKDP�DQG�+DUULV������������RXW�RI����VWXGHQWV�ZLWK�/'�GR�QRW�DFTXLUH�DGHTXDWH�ZULWLQJ

VNLOOV�WR�VXFFHHG�LQ�VFKRRO��7KHVH�FKLOGUHQ�DQG�\RXWK�GHPRQVWUDWH�GLIILFXOWLHV�DFURVV�DOO�SDUWV

RI�WKH�ZULWLQJ�SURFHVV��6SHFLILFDOO\��GXULQJ�SODQQLQJ��VWXGHQWV�ZLWK�/'�VSHQG�OHVV�WLPH�WKDQ

WKHLU�W\SLFDOO\�DFKLHYLQJ�SHHUV�RQ�SUHZULWLQJ�DFWLYLWLHV�DQG�JHQHUDWLQJ�LGHDV��*LOOHVSLH�	

*UDKDP���������DQG�LQ�WHUPV�RI�WUDQVFULELQJ��WKH\�H[SHULHQFH�SUREOHPV�ZLWK�VSHOOLQJ�

KDQGZULWLQJ��DQG�W\SLQJ��OHDYLQJ�OLWWOH�URRP�LQ�ZRUNLQJ�PHPRU\�WR�DSSO\�WR�FRQWHQW��PHDQLQJ�

DQG�FRKHUHQFH��%DNHU�HW�DO���������*LOOHVSLH�	�*UDKDP���������)XUWKHU��ZKHQ�UHYLVLQJ�

\RXQJ�SHRSOH�ZLWK�/'�W\SLFDOO\�IRFXV�RQO\�RQ�JUDPPDU��VSHOOLQJ��DQG�PHFKDQLFV��*UDKDP�HW

DO����������OHDGLQJ�WR�WH[WV�WKDW�RIWHQ�ODFN�FRKHUHQFH��FODULW\��DQG�SXUSRVH��*UDKDP�HW�DO��

�������)LQDOO\��JLYHQ�KRZ�FKDOOHQJLQJ��FRJQLWLYHO\�RYHUZKHOPLQJ��DQG�WLPH�FRQVXPLQJ�WKH

WDVN�RI�ZULWLQJ�LV�IRU�WKLV�JURXS�RI�VWXGHQWV��LW�LV�SHUKDSV�QRW�VXUSULVLQJ�WKDW�UHVHDUFKHUV�UHSRUW

D�ODFN�RI�PRWLYDWLRQ�DQG�QHJDWLYH�DWWLWXGH�WRZDUGV�ZULWLQJ�LQ�VWXGHQWV�ZLWK�/'��*LOOHVSLH�	

*UDKDP��������*UDKDP�	�+DUULV��������
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&RQVLGHULQJ�WKH�OLIHORQJ�LPSRUWDQFH�RI�EHLQJ�DEOH�WR�ZULWH�HIIHFWLYHO\��LW�LV�FULWLFDO�WR�SURYLGH

WHDFKHUV�ZLWK�HIIHFWLYH�DQG�HYLGHQFH�EDVHG�LQWHUYHQWLRQV�WR�VXSSRUW�VWXGHQWV¶�ZULWLQJ�

6HYHUDO�PHWD�DQDO\VHV�SURYLGH�DQ�RYHUYLHZ�RI�LQWHUYHQWLRQV�IRU�VWXGHQWV�ZLWK�GLVDELOLWLHV�ZKR

VWUXJJOH�ZLWK�WH[W�FRPSRVLWLRQ��&RRN�	�%HQQHWW��������*LOOHVSLH�	�*UDKDP��������*LOOHVSLH

5RXVH�	�6DQGRYDO���������.DOGHQEHUJ�HW�DO����������0RVW�RI�WKH�VWXGLHV�UHYLHZHG�ZHUH

VLQJOH�FDVH�UHVHDUFK�GHVLJQV��DQG�D�PDMRULW\�RI�WKH�DSSURDFKHV�ZLWK�SRVLWLYH�HIIHFWV�ZHUH

UHODWHG�WR�LPSOHPHQWDWLRQ�RI�WKH�6HOI�5HJXODWHG�6WUDWHJ\�'HYHORSPHQW��656'��IUDPHZRUN

E\�+DUULV�DQG�*UDKDP���������D�WKRURXJKO\�YDOLGDWHG�PRGHO�ZKHUHE\�WHDFKHUV�V\VWHPDWLFDOO\

WHDFK�VWUDWHJLHV�IRU�WKH�ZULWLQJ�SURFHVV��7UHDWPHQWV�WKDW�IRFXV�RQ�WKH SODQQLQJ RU UHYLVLQJ

SDUW�RI�WKH�ZULWLQJ�SURFHVV�ZHUH�LGHQWLILHG�DV�HIIHFWLYH��DV�ORQJ�DV�WKH\�DUH�LQVWUXFWLYH�LQ

QDWXUH��6HQWHQFH�FRPELQLQJ�KDV�DOVR�SURYHQ�WR�EH�DQ�HIIHFWLYH�LQWHUYHQWLRQ�LQ�LPSURYLQJ�WH[W

TXDOLW\��6DGGOHU�HW�DO����������2WKHU�LQWHUYHQWLRQV�LGHQWLILHG�LQ�WKH�PHWD�DQDO\VHV�DV�EHLQJ

HIIHFWLYH�LQ�VXSSRUWLQJ�VWUXJJOLQJ�VWXGHQWV¶�ZULWLQJ�LQFOXGH JRDO�VHWWLQJ� SUHZULWLQJ�DFWLYLWLHV�

DQG VWUDWHJ\�LQVWUXFWLRQ�

����7KH�6LPXOWDQHRXV�3URPSWLQJ�3URFHGXUH

2QH�SURPLVLQJ�VWUDWHJ\�IRU�V\VWHPDWLF�ZULWLQJ�LQVWUXFWLRQ�IRU�VWXGHQWV�ZLWK�/'�LV

VLPXOWDQHRXV�SURPSWLQJ��GHILQHG�DV�D�SODQQHG��V\VWHPDWLF�LQVWUXFWLRQ�PHWKRG��ZKHUH

LQGLYLGXDOL]HG��FRQWUROOLQJ�SURPSWV�DUH�SUHVHQWHG�WR�WKH�VWXGHQW�LPPHGLDWHO\�EHIRUH�RU�DIWHU

LQVWUXFWLRQ�WR�HYRNH�D�FRUUHFW�UHVSRQVH��*LEVRQ�	�6FKXVWHU���������3URPSWV�PD\�EH�YHUEDO�

YLVXDO��RU�SK\VLFDO��%\�DOORZLQJ�WKH�VWXGHQW�WR�UHVSRQG�WR�WKH�SURPSW�UDWKHU�WKDQ�KDYLQJ�WKH

RSSRUWXQLW\�WR�JLYH�DQ�LQGHSHQGHQW�UHVSRQVH��LW�VHUYHV�DV�DQ�HUURUOHVV�OHDUQLQJ�VWUDWHJ\

�7HNLQ�,IWDU�HW�DO����������(GXFDWLRQDO�DSSURDFKHV�WKDW�PLQLPL]H�RSSRUWXQLWLHV�WR�PDNH

PLVWDNHV�SURYLGH�PRUH�RSSRUWXQLWLHV�IRU�SRVLWLYH�UHLQIRUFHPHQW��*LEVRQ�	�6FKXVWHU��������

$GGLQJ�QRQ�WDUJHWHG�LQIRUPDWLRQ�WR�D�VLPXOWDQHRXV�SURPSWLQJ�LQWHUYHQWLRQ��DV�LQ�+XGVRQ

��������FDQ�LPSURYH�OHDUQLQJ�RXWFRPHV��$OEDUUDQ�	�6DQGEDQN��������6PLWK�HW�DO���������

1RQ�WDUJHWHG�LQIRUPDWLRQ�SURYLGHV�WKH�RSSRUWXQLW\�WR�LQFUHDVH�VWXGHQWV¶�H[SRVXUH�WR

LQIRUPDWLRQ�ZLWKRXW�DOVR�LQFUHDVLQJ�LQVWUXFWLRQDO�WLPH��6PLWK�HW�DO����������,W�FDQ�EH�SODFHG

EHIRUH��GXULQJ��RU�IROORZLQJ�D�SURPSWLQJ�SURFHGXUH�DQG�FDQ�EH�UHODWHG�RU�XQUHODWHG�WR�WKH

LQWHQGHG�OHDUQLQJ�RXWFRPH�

2QH�ZD\�RI�LPSOHPHQWLQJ�QRQ�WDUJHWHG�LQIRUPDWLRQ�DV�SDUW�RI�VLPXOWDQHRXV�SURPSWLQJ

SURFHGXUHV�LV�WKH�XVH�RI�SURJUHVV�PRQLWRULQJ��ZKLFK�LQYROYHV�IUHTXHQW�DVVHVVPHQW�RI�D

VWXGHQW¶V�SHUIRUPDQFH�LQ�VSHFLILF�VNLOO�DUHDV��6KDSLUR�HW�DO����������7KLV�SURFHVV�FDQ�KDYH�D

YHU\�PRWLYDWLQJ�HIIHFW�RQ�VWUXJJOLQJ�ZULWHUV��+LVJHQ�HW�DO����������*UDKDP�HW�DO��������

VXJJHVW�WKDW�HQKDQFLQJ�PRWLYDWLRQ�DQG�FRQILGHQFH�WR�ZULWH�LV�LPSRUWDQW�IRU�VWXGHQWV�ZLWK�/'

WR�EHFRPH�VNLOOHG�ZULWHUV�DQG�FDQ�HQKDQFH�ZULWLQJ�SHUIRUPDQFH��*UDKDP��������

$GGLWLRQDOO\��WKH�QRQ�WDUJHWHG�LQIRUPDWLRQ�FDQ�EH�DFTXLUHG�LQ�WKH�IRUP�RI�LQFLGHQWDO�OHDUQLQJ

�:HUWV�HW�DO���������ZLWKRXW�DGGLWLRQDO�GHPDQGV�WR�WKH�OHDUQHU��6LPXOWDQHRXV�SURPSWLQJ
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SURFHGXUHV�FDQ�EH�XVHG�IRU�ERWK�GLVFUHWH�WDVNV��VLQJOH�XQLW�WDVNV�OLNH�QDPLQJ�YRFDEXODU\�

DQG�FKDLQHG�WDVNV��WDVNV�WKDW�FRQVLVW�RI�PXOWLSOH�VWHSV���$�FKDLQHG�WDVN�VLPXOWDQHRXV

SURPSWLQJ�SURFHGXUH�IRU�ZULWLQJ�ZRXOG�LQFOXGH�V\VWHPDWLF�LQVWUXFWLRQ�LQ�D�VHTXHQFH�RI

UHVSRQVHV�WR�IDFLOLWDWH�D�VWHS�E\�VWHS�ZULWLQJ�LQWHUYHQWLRQ��%LUNDQ��������+XGVRQ�HW�DO��������

5DR�	�&DQH��������

6LPXOWDQHRXV�SURPSWLQJ�KDV�EHHQ�VKRZQ�WR�EH�DQ�HIIHFWLYH�WHDFKLQJ�PHWKRG�IRU�VWXGHQWV

ZLWK�DQG�ZLWKRXW�GLVDELOLWLHV�EHWZHHQ�WKH�DJHV�RI�SUHVFKRRO�DQG�DGXOWKRRG��0RUVH�	

6FKXVWHU��������7HNLQ�,IWDU�HW�DO���������:DXJK�HW�DO����������)RU�H[DPSOH��D�OLWHUDWXUH�UHYLHZ

E\�:DXJK�HW�DO���������VXJJHVWV�DQ�HIIHFWLYHQHVV�UDWH�RI�����ZLWKLQ�WKH����SHHU�UHYLHZHG

VWXGLHV�H[DPLQHG�ZLWK�����RXW�RI�����SDUWLFLSDQWV�UHDFKLQJ�FULWHULRQ�GXULQJ�WKH�VLPXOWDQHRXV

SURPSWLQJ�LQWHUYHQWLRQ��,Q�DGGLWLRQ��0RUVH�DQG�6FKXVWHU��������UHSRUWHG�SRVLWLYH�HIIHFWV�RQ

PDLQWHQDQFH�DQG�JHQHUDOL]DWLRQ�RI�VNLOOV�

7KH�SURFHGXUH�KDV�DOVR�EHHQ�IRXQG�HIIHFWLYH�IRU�FKLOGUHQ�ZLWK�GLVDELOLWLHV��)RU�H[DPSOH�

7HNLQ�,IWDU�HW�DO���������FRQFOXGHG�WKDW�WKHUH�LV�VXEVWDQWLDO�HYLGHQFH�WKDW�WKH�VLPXOWDQHRXV

SURPSWLQJ�SURFHGXUH�LV�HIIHFWLYH�DFURVV�SDUWLFLSDQWV�ZLWK�D�YDULHW\�RI�GLVDELOLWLHV��DFURVV�DJHV

DQG�WDUJHW�VNLOOV��)XUWKHU��WKHUH�LV�DOVR�VRPH�VXSSRUW�IRU�WKH�XVH�RI�VLPXOWDQHRXV�SURPSWLQJ�LQ

ZULWLQJ�LQVWUXFWLRQ�ZLWK�VWXGHQWV�ZLWK�GLVDELOLWLHV��)RU�H[DPSOH��+XGVRQ�HW�DO���������XVHG�WKLV

DSSURDFK��LQFOXGLQJ�QRQ�WDUJHWHG�LQIRUPDWLRQ��WR�WHDFK�SDUDJUDSK�FRPSRVLWLRQ�WR�VWXGHQWV

ZLWK�HPRWLRQDO�DQG�EHKDYLRUDO�GLVRUGHUV��UHVXOWLQJ�LQ�SRVLWLYH�HIIHFWV�DQG�JHQHUDOL]DWLRQ

HIIHFWV�WR�RWKHU�ZULWLQJ�WDVNV��1RQ�WDUJHWHG�LQIRUPDWLRQ�ZDV�DOVR�DFTXLUHG��2WKHU�VWXGLHV

IRXQG�SRVLWLYH�LPSDFWV�IRU�VLPXOWDQHRXV�SURPSWLQJ�LQ�FRPELQDWLRQ�ZLWK�FRPSXWHU�DVVLVWHG

LQVWUXFWLRQ�RQ�WKH�ZULWLQJ�RI�VWXGHQWV�ZLWK�DXWLVP��3HQQLQJWRQ�HW�DO���������������������

7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�H[WHQG�WKH�H[LVWLQJ�UHVHDUFK�RQ�WKH�HIIHFWLYHQHVV�RI

VLPXOWDQHRXV�SURPSWLQJ�DQG�WR�IXUWKHU�VSHFLI\�WKH�HIIHFWLYHQHVV�RI�WKH�W\SHV�RI�WDVNV�DQG�WKH

W\SH�RI�GLVDELOLW\��6SHFLILFDOO\��ZH�H[DPLQHG�WKH�HIIHFWLYHQHVV�RI�D�VLPXOWDQHRXV�SURPSWLQJ

SURFHGXUH�LQFOXGLQJ�LQVWUXFWLRQDO�IHHGEDFN�DV�QRQ�WDUJHWHG�LQIRUPDWLRQ�LQ�WKH�VSHFLILF

DFDGHPLF�ILHOG�RI�WH[W�FRPSRVLWLRQ��IRFXVLQJ�RQ�IRXUWK�JUDGH�VWXGHQWV�ZLWK�/'��7KH

K\SRWKHVLV�ZDV�WKDW�WKH�LQWHUYHQWLRQ�ZRXOG�LQFUHDVH�WKH�TXDOLW\�RI�VWXGHQWV¶�VWRULHV�

�� 0HWKRGV
����3DUWLFLSDQWV

�������6WXGHQWV

,QLWLDOO\��IRXU�VWXGHQWV�SDUWLFLSDWHG�LQ�WKH�VWXG\��3DUHQWDO�SHUPLVVLRQ�ZDV�REWDLQHG�SULRU�WR�WKH

H[SHULPHQW�DQG�VXEMHFWV¶�QDPHV�ZHUH�FKDQJHG�WR�PDLQWDLQ�FRQILGHQWLDOLW\��7KH�VWXGHQWV

DWWHQGHG�IRXUWK�JUDGH�LQ�D�VSHFLDO�HGXFDWLRQDO�VFKRRO��,Q�*HUPDQ\��WKH�GLDJQRVLV�RI�/'�LV

GHWHUPLQHG�FRQWLQJHQW�RQ�UHSHDWHG�VHULRXV�VFKRRO�IDLOXUH�DFFRPSDQLHG�E\�DQ�,4�VFRUH�RI

�������6WXGHQWV�DUH�WHVWHG�E\�D�SURIHVVLRQDO�DV�SDUW�RI�WKH�UHJXODWLRQV�DQG�HQUROOPHQW
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SURFHVV�RI�WKH�*HUPDQ�VSHFLDO�HGXFDWLRQDO�VFKRRO�V\VWHP��$FFRUGLQJ�WR�LQWHOOHFWXDO

DVVHVVPHQW�EDVHG�RQ�WKH�*HUPDQ�YHUVLRQ�RI�WKH�:HFKVOHU�,QWHOOLJHQFH�6FDOH�IRU�&KLOGUHQ

�3HWHUPDQQ���������DOO�VWXGHQWV�IHOO�LQWR�WKDW�FDWHJRU\��,Q�DGGLWLRQ��WKH�VSHFLDO�HGXFDWLRQ

WHDFKHU�UHFRPPHQGHG�WKHVH�VWXGHQWV�IRU�WKH�LQWHUYHQWLRQ�EDVHG�RQ�WKHLU�ZHDN�ZULWLQJ�VNLOOV�

WKHLU�UHJXODU�DWWHQGDQFH�RYHU�WKH�SUHYLRXV�WKUHH�PRQWKV��DQG�WKHLU�HVWLPDWHG�PRWLYDWLRQ�WR

WDNH�SDUW�LQ�WKH�LQWHUYHQWLRQ��$V�D�ILQDO�VWHS�LQ�VHOHFWLQJ�WKH�SDUWLFLSDQWV�IRU�WKLV�H[SHULPHQW�

VWXGHQWV�ZHUH�DVNHG�WR�SURGXFH�D�ZULWLQJ�VDPSOH�RI���±���ZRUGV�DV�D�IUHH�ZULWLQJ�WDVN�ZLWK

QR�VXSSRUW��7KH�ZULWLQJ�SUREHV�ZHUH�VFRUHG�IRU�TXDQWLW\�DQG�VSHOOLQJ�ZLWK�D�PLQLPXP

UHTXLUHPHQW�RI�DW�OHDVW�����RI�FRUUHFW�OHWWHU�VHTXHQFHV��'XULQJ�WKH�H[SHULPHQW��RQH�VWXGHQW

�6RSKLH��ZDV�GLVPLVVHG�GXH�WR�H[FHVVLYH�DEVHQFHV�DV�VKH�PLVVHG�D�WKLUG�RI�WKH�SUREHV�

7KH�IROORZLQJ�LQIRUPDWLRQ�ZDV�WDNHQ�IURP�WKH�VFKRRO�UHFRUGV�RI�WKH�UHPDLQLQJ�WKUHH�VWXGHQWV�

7KH�ILUVW�SDUWLFLSDQW�ZDV����\HDU�ROG�/HQH��6KH�ZDV�ERUQ�WR�SDUHQWV�ZLWK�*HUPDQ�FLWL]HQVKLS�

'XH�WR�VHYHUH�DEXVH�DQG�QHJOHFW��VKH�ZDV�SODFHG�LQ�D�JURXS�KRPH�D�\HDU�SULRU�WR�WKH

LQWHUYHQWLRQ��+HU�,4�ZDV�����7KH�VHFRQG�VWXGHQW�ZDV����\HDU�ROG�<XVHP��+H�DQG�KLV

SDUHQWV�IOHG�6\ULD�GXULQJ�WKH�UHIXJHH�FULVLV�LQ�������<XVHP�OLYHG�DW�KRPH��+LV�,4�ZDV����

+RZHYHU��LW�FDQ�EH�DVVXPHG�WKDW�KLV�VFRUH�ZRXOG�KDYH�EHHQ�VRPHZKDW�KLJKHU�LI�LW�ZDV�QRW

IRU�WKH�VOLJKW�ODQJXDJH�EDUULHU�KH�H[SHULHQFHG��WKXV��KH�ZDV�FRQVLGHUHG�/'�HYHQ�WKRXJK�KLV

,4�IHOO�WZR�SRLQWV�VKRUW�RI�UHDFKLQJ�FULWHULRQ���7KH�WKLUG�SDUWLFLSDQW�ZDV����\HDU�ROG�/DUD��6KH

ZDV�ERUQ�WR�*HUPDQ�SDUHQWV��/DUD�ZDV�DW�LQFUHDVHG�ULVN�IRU�DWWHQWLRQ�SUREOHPV�VLQFH�VKH

ZDV�D�SUHPDWXUH�LQIDQW�ZKR�H[SHULHQFHG�ELUWK�FRPSOLFDWLRQV��+HU�,4�ZDV�PHDVXUHG�DW����

EXW�LQDWWHQWLRQ�PD\�KDYH�FRQWULEXWHG�WR�KHU�GLIILFXOW\�FRPSOHWLQJ�WKH�DVVHVVPHQW��WKHUHIRUH�

WKLV�VFRUH�PD\�QRW�DFFXUDWHO\�UHSUHVHQW�KHU�LQWHOOHFWXDO�DELOLWLHV�

����,QVWUXFWRUV

7ZR����\HDU�ROG�IHPDOH�JUDGXDWH�XQLYHUVLW\�VWXGHQWV�RI�VSHFLDO�HGXFDWLRQ�VHUYHG�DV

LQVWUXFWRUV��7KH\�KDG�UHFHQWO\�FRPSOHWHG�WZR�FRXUVHV�RQ�ZULWLQJ�LQWHUYHQWLRQV�IRU�VWXGHQWV

ZLWK�OHDUQLQJ�SUREOHPV��LQFOXGLQJ�VHYHUDO�SUDFWLFH�VHVVLRQV�RQ�UHVSRQVH�SURPSWLQJ�

0RUHRYHU��WKH\�KDG�WHDFKLQJ�H[SHULHQFH�JDLQHG�WKURXJK�VHYHUDO�LQWHUQVKLSV�LQ�GLIIHUHQW

VSHFLDO�HGXFDWLRQDO�VFKRROV�

����6HWWLQJ

7KH�VWXG\�WRRN�SODFH�LQ�D�UHVRXUFH�FODVVURRP�LQ�D�VXEXUEDQ�VSHFLDO�HGXFDWLRQDO�VFKRRO

ORFDWHG�RQ�WKH�PHWURSROLWDQ�IULQJHV�RI�D�ODUJH�FLW\�LQ�1RUWKUKLQH�:HVWIDOLD��*HUPDQ\���7KH

VFKRRO�HQUROOHG�DERXW�����VWXGHQWV�LQ�JUDGHV���WR�����7KH�VRFLRHFRQRPLF�VWDWXV�RI�WKH

VFKRRO��DV�HVWLPDWHG�E\�WKH�PHDQ�RFFXSDWLRQDO�VWDWXV�RI�WKH�IDPLOLHV�RI�WKH�VWXGHQWV

DWWHQGLQJ��ZDV�FRQVLGHUHG�ORZ��$�OLWWOH�RYHU�����RI�WKH�VFKRRO�SRSXODWLRQ��KDG�D�PLJUDWLRQ

EDFNJURXQG�ZLWK�$UDELF��5XVVLDQ��DQG�7XUNLVK�EHLQJ�WKH�PRVW�FRPPRQ�SULPDU\�ODQJXDJHV

VSRNHQ�DW�KRPH��$W�WKH�WLPH�RI�WKH�VWXG\��HYHU\GD\�OLIH�LQ�VFKRRO�ZDV�FRQVLGHUDEO\�DIIHFWHG
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E\�&29,'����SUHFDXWLRQV��7KLV�LQFOXGHG�ZHDULQJ�PDVNV��IUHTXHQW�YHQWLODWLRQ��DQG�SDUWLDOO\

UHPRWH�WHDFKLQJ��ZLWK�RQO\�KDOI�RI�WKH�VWXGHQWV�LQ�FODVV�DW�D�WLPH��

����0HDVXUHPHQW

$�OLVW�RI����VLPSOH�VWRU\�VWDUWHUV�VHUYHG�DV�ZULWLQJ�SURPSWV��H�J���³$�WULS�WR�WKH�]RR�´�³$

VSRRN\�+DOORZHHQ�SDUW\�´�³$Q�DGYHQWXUH�E\�WKH�VHD´���(DFK�SURPSW�ZDV�SULQWHG�RQ�D�VOLS�RI

SDSHU�DQG�SXW�LQWR�D�OLWWOH�ER[��'XULQJ�PHDVXUHPHQWV��HDFK�SDUWLFLSDQW�GUHZ�RQH�RI�WKH

ZULWLQJ�SURPSWV�DQG�ZDV�SURYLGHG�ZLWK�SHQV�DQG�SDSHU��7KH�VDPH�SRRO�RI�SURPSWV�ZDV�XVHG

GXULQJ�WKH�LQWHUYHQWLRQ��EXW�QR�VWRU\�VWDUWHU�ZDV�SUHVHQWHG�PRUH�WKDQ�RQFH�WR�D�VWXGHQW�

$�ZULWLQJ�UXEULF�WKDW�DGGUHVVHG�DOO�NH\�HOHPHQWV�RI�D�QDUUDWLYH�DFFRUGLQJ�WR�0DUWLQ�DQG

0DQQR��������DQG�7URLD�DQG�*UDKDP��������ZDV�XVHG�WR�UDWH�WKH�TXDOLW\�RI�WKH�VWRULHV

FRPSRVHG�E\�WKH�SDUWLFLSDQWV��%RWK�LQVWUXFWRUV�UDWHG�WKH�ZULWLQJ�SUREHV�LQGHSHQGHQWO\�RQ�D

��SRLQW�/LNHUW�VFDOH�DFFRUGLQJ�WR�KRZ�ZHOO�WKH�SDUWLFLSDQWV�GHSLFWHG�D�FHUWDLQ�DVSHFW��UDQJLQJ

IURP�³�� �YHU\�SRRU´�WR�³�� �YHU\�JRRG´���,I�D�SDUWLFXODU�HOHPHQW�ZDV�QRW�PHQWLRQHG��QR�SRLQWV

ZHUH�DZDUGHG��7KH�LWHPV�ZHUH�DV�IROORZV������³4XDOLW\�RI�WKH�GHVFULSWLRQ�RI�WKH�VHWWLQJ�´����

³4XDOLW\�RI�WKH�GHVFULSWLRQ�RI�WKH�SUREOHP�´�����³4XDOLW\�RI�WKH�GHVFULSWLRQ�RI�WKH�VROXWLRQ�´����

³4XDOLW\�RI�WKH�GHVFULSWLRQ�RI�WKH�FRQVHTXHQFHV�´�DQG�����³4XDOLW\�RI�WKH�GHVFULSWLRQ�RI

HPRWLRQV�´

%RWK�LQVWUXFWRUV�LQGHSHQGHQWO\�DVVHVVHG�WKH�VNLOO�OHYHO�GHPRQVWUDWHG�LQ�WKH�QDUUDWLYHV�WKH

VDPH�GD\�WKH\�ZHUH�ZULWWHQ�DQG�VXEVHTXHQWO\�FRPSDUHG�WKHLU�UDWLQJV��$Q\�GLVDJUHHPHQWV

ZHUH�GLVFXVVHG�DQG�UHVROYHG��%HFDXVH�WKH�RXWFRPH�RI�WKH�HYDOXDWLRQV�KDG�WR�EH�UHSRUWHG

EDFN�WR�WKH�VWXGHQWV�WKH�IROORZLQJ�GD\��LW�ZDV�QRW�SRVVLEOH�WR�LQYROYH�DQ�LQGHSHQGHQW�UDWHU�DW

WKLV�SRLQW��+RZHYHU��UHOLDELOLW\�RI�WKH�DVVHVVPHQW�ZDV�HVWLPDWHG�DIWHU�WKH�WUDLQLQJ�KDG�HQGHG

�VHH�EHORZ��

����([SHULPHQWDO�'HVLJQ

$�PXOWLSOH�EDVHOLQH�DFURVV�SDUWLFLSDQWV�GHVLJQ��$%��ZDV�XVHG�WR�H[DPLQH�WKH�HIIHFWV�RI�WKH

LQWHUYHQWLRQ��7KLV�DSSURDFK�GHPRQVWUDWHV�H[SHULPHQWDO�FRQWURO�E\�V\VWHPDWLFDOO\�LQWURGXFLQJ

WKH�WUHDWPHQW�LQ�D�WLPH�ODJJHG�PDQQHU��*DVW�	�/HGIRUG���������:H�VWDJJHUHG�WKH�EDVHOLQH

PHDVXUHPHQWV�DFURVV�SDUWLFLSDQWV�ZLWK����������DQG���VHVVLRQV��IRU�/HQH��<XVHP��6RSKLH�

DQG�/DUD��UHVSHFWLYHO\��7KH�LQGHSHQGHQW�YDULDEOH�ZDV�WKH�UHVSRQVH�SURPSWLQJ�SURFHGXUH�

ZKHUHDV�WKH�GHSHQGHQW�YDULDEOH�ZDV�WKH�TXDOLW\�RI�WKH�WH[WV�ZULWWHQ�E\�WKH�VWXGHQWV��%DVHOLQH

FRQVLVWHG�RI�EHWZHHQ�WKUHH�DQG�VL[�GDLO\�SUREHV��'XUDWLRQ�RI�WKH�LQWHUYHQWLRQ�UDQJHG

EHWZHHQ���DQG����GD\V�

����3URFHGXUHV

�������,QVWUXFWRU�WUDLQLQJ

7KH�WKLUG�DXWKRU�SURYLGHG�SURFHGXUDO�WUDLQLQJ�WR�WKH�LQVWUXFWRUV�GXULQJ�WKUHH����PLQXWH

VHVVLRQV�YLD�YLGHR�FRQIHUHQFH��,W�LQFOXGHG�DQ�RYHUYLHZ�RI�WKH�VLPXOWDQHRXV�SURPSWLQJ

LQWHUYHQWLRQ�DQG�D�GHPRQVWUDWLRQ�RI�WKH�GLIIHUHQW�VWHSV�RI�WKH�WUDLQLQJ��7R�KHOS�LQVWUXFWRUV
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LPSOHPHQW�WKH�SURFHGXUHV�ZLWK�DV�PXFK�ILGHOLW\�DV�SRVVLEOH��KH�DOVR�SURYLGHG�D�VWDQGDUG

��SDJH�VFULSW�LQ�ZKLFK�WKH�WUHDWPHQW�ZDV�RXWOLQHG�LQ�D�VWHS�E\�VWHS�PDQQHU��,Q�DGGLWLRQ��WKH

WKLUG�DXWKRU�WDXJKW�WKH�LQVWUXFWRUV�WR�VFRUH�ZULWLQJ�SUREHV�XVLQJ�DQFKRU�HVVD\V�ZULWWHQ�E\

GLIIHUHQW�VWXGHQWV�GXULQJ�SUHYLRXV�VWXGLHV��7KDW�LV��KH�SUHVHQWHG�WKH�LQVWUXFWRUV�ZLWK�HVVD\V

WKDW�KH�FRQVLGHUHG�YHU\�ZHOO�ZULWWHQ�IRU�IRXUWK�JUDGHUV�ZLWK�/'�DQG�ZHQW�WKURXJK�WKH�GLIIHUHQW

FDWHJRULHV�RI�WKH�UXEULF���H[SODLQLQJ�ZK\�KH�ZRXOG�DZDUG�D�KLJK�QXPEHU�RI�SRLQWV�IRU�D

SDUWLFXODU�IHDWXUH�LQ�D�JLYHQ�VWRU\��6XEVHTXHQWO\��KH�UHSHDWHG�WKH�SURFHGXUH�ZLWK�WH[W

SURGXFWV�WKDW�KH�GHHPHG�RI�PHGLRFUH�DQG�ORZ�TXDOLW\��)ROORZLQJ��WKH�LQVWUXFWRUV

LQGHSHQGHQWO\�UDWHG�VL[�GLIIHUHQW�WH[WV�RI�YDU\LQJ�VNLOO�OHYHOV�DQG�OHQJWKV��7KH�WKLUG�DXWKRU

GLVFXVVHG�WKH�UHVXOWV�ZLWK�WKHP�DQG�JDYH�WKHP�IHHGEDFN�RQ�KRZ�DSSURSULDWH�KH�WKRXJKW

WKHLU�DSSUDLVDOV�ZHUH�

�������%DVHOLQH

'XULQJ�EDVHOLQH��HDFK�VWXGHQW�PHW�DOWHUQDWHO\�ZLWK�RQH�RI�WKH�LQVWUXFWRUV�IRU����PLQXWHV

HYHU\�GD\�LQ�D�UHVRXUFH�URRP�RI�WKH�VFKRRO��ZKLFK�ZDV�HTXLSSHG�ZLWK�JXLGHG�UHDGLQJ�DQG

PDWK�WRRONLWV�IRU�ORZHU�OHYHO�VWXGHQWV��7KH�WLPH�RI�WKH�GD\�HDFK�FKLOG�PHW�ZLWK�ZKLFK

LQVWUXFWRU�ZDV�GHWHUPLQHG�E\�FKDQFH��7R�FRQWURO�IRU�SRVVLEOH�DWWHQWLRQ�HIIHFWV�DQG�WR�UHSODFH

LQVWUXFWLRQ�GXULQJ�EDVHOLQH�ZLWK�D�QRQ�ZULWLQJ�UHODWHG�DFWLYLW\��WKH�ILUVW����PLQXWHV�RI�HDFK

VHVVLRQ�ZHUH�VSHQW�SOD\LQJ�D�FDUG�JDPH��'DWD�ZHUH�FROOHFWHG�DW�WKH�HQG�RI�HDFK�OHVVRQ�

ZKHQ�WKH�VWXGHQWV�ZHUH�DVNHG�WR�ZULWH�D�VWRU\�LQ�UHVSRQVH�WR�D�UDQGRPO\�GUDZQ�SURPSW��VHH

DERYH���7KHUH�ZHUH�QR�WLPH�OLPLWV�IRU�FRPSRVLQJ�D�WH[W��+RZHYHU��WKH�VWXGHQWV�ILQLVKHG�WKHLU

VWRULHV�LQ�OHVV�WKDQ���PLQXWHV�

�������,QWHUYHQWLRQ

7UHDWPHQW�FRQGLWLRQV�UHVHPEOHG�WKRVH�GXULQJ�EDVHOLQH�ZLWK�WZR�H[FHSWLRQV���D��(DFK�VHVVLRQ

VWDUWHG�ZLWK�D����WR���PLQXWH�HYDOXDWLRQ�RI�WKH�VWRU\�WKDW�WKH�VWXGHQWV�KDG�FRPSRVHG�WKH�GD\

EHIRUH��:LWK�WKH�KHOS�RI�WKH�UDWLQJ�VFDOH��WKH�LQWHUYHQWLRQLVWV�ZHQW�WKURXJK�WKH�GLIIHUHQW�SDUWV

RI�HDFK�QDUUDWLYH�DQG�JDYH�IHHGEDFN�RQ�WKH�VWUHQJWKV�DQG�ZHDNQHVVHV�RI�WKH�ZULWLQJ

SURGXFW���E��,QVWHDG�RI�SOD\LQJ�D�FDUG�JDPH��WKH�LQVWUXFWRUV�LQYROYHG�WKH�SDUWLFLSDQWV�LQ�D

UHVSRQVH�SURPSWLQJ�SURFHGXUH�WKDW�ZDV�LQ�ODUJH�SDUW�DQDORJRXV�WR�WKH�RQH�XWLOL]HG�LQ�WKH

+XGVRQ�HW�DO���������H[SHULPHQW��7KXV��HDFK�VHVVLRQ�EHJDQ�ZLWK�DQ�HYDOXDWLRQ�RI�WKH

SUHYLRXV�ZULWLQJ�SURGXFW��FRQWLQXHG�ZLWK�DERXW����PLQXWHV�RI�WUDLQLQJ��DQG�ILQLVKHG�ZLWK

DSSUR[LPDWHO\���PLQXWHV�RI�PHDVXULQJ�SHUIRUPDQFH��SDUDOOHOLQJ�EDVHOLQH�

,Q�WKH�ILUVW�OHVVRQ��WKH�LQVWUXFWRUV�VHW�WKH�JRDO�IRU�WKH�LQWHUYHQWLRQ�E\�DQQRXQFLQJ�³7RGD\��\RX

ZLOO�OHDUQ�KRZ�WR�VWDUW�D�VWRU\�´�7KH\�WKHQ�SUHVHQWHG�D�UDQGRPO\�GUDZQ�ZULWLQJ�SURPSW�IURP

WKH�SRRO�RI�VWRU\�VWDUWHUV�WR�WKH�VWXGHQWV�DQG�FRQWLQXHG�WKH�WUHDWPHQW�E\�VD\LQJ��³,�ZLOO�VKRZ

\RX�WKH�ILUVW�VWHS�LQ�ZULWLQJ�D�VWRU\�´�,PPHGLDWHO\�DIWHU�WKDW����V�GHOD\���WKH�LQVWUXFWRUV

SURYLGHG�D�PRGHO�VHQWHQFH��OLNH�WKH�RQH�LQ�7DEOH����WKDW�WKH\�ZURWH�RQ�D�EODQN�SLHFH�RI

SDSHU��DFFRPSDQLHG�E\�WKH�H[SODQDWLRQ��³)LUVW�RI�DOO��\RX�QHHG�WR�SURYLGH�D�JHQHUDO�IUDPH�IRU
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\RXU�VWRU\��ZKR��ZKHUH��DQG�ZKHQ���,�DP�JRLQJ�WR�VKRZ�\RX�D�WRSLF�VHQWHQFH�´�$�YHUEDO

SURPSW�IROORZHG�WKDW�LQFOXGHG�QRQ�WDUJHWHG�LQIRUPDWLRQ��H�J���³,W�LV�LPSRUWDQW�WR�FRPH�XS�ZLWK

D�FUHDWLYH�VHWWLQJ´���1H[W��WKH�LQVWUXFWRUV�DVNHG�WKH�SDUWLFLSDQWV�WR�ZULWH�DQ�RSHQLQJ�VHQWHQFH

DERXW�WKH�VDPH�ZULWLQJ�SURPSW��,I�WKH�SDUWLFLSDQWV�VWDUWHG�ZULWLQJ�ZLWKLQ���V�DQG�ILQLVKHG�WKH

VHQWHQFH�ZLWKLQ���PLQ��WKH\�ZHUH�SUDLVHG�IRU�WKHLU�DFFRPSOLVKPHQWV��,W�GLG�QRW�PDWWHU

ZKHWKHU�WKH\�MXVW�FRSLHG�WKH�ZRUGV�RU�FDPH�XS�ZLWK�D�GLIIHUHQW�VROXWLRQ��,I�WKH\�GLG�QRW

GHPRQVWUDWH�WKH�WDUJHWHG�EHKDYLRU��WKH\�ZHUH�FRUUHFWHG��³1R��WKLV�LV�QRW�D�SURSHU�VWDUWLQJ

VHQWHQFH´��DQG�WKH�SURFHGXUH��H[SODQDWLRQ�SOXV�PRGHOLQJ��ZDV�UHSHDWHG�EHIRUH�WKH�FKLOGUHQ

ZHUH�DVNHG�DJDLQ�WR�FRPSRVH�D�VWDUWLQJ�VHQWHQFH��2QFH�WKH�SDUWLFLSDQWV�GHOLYHUHG�WKH

GHVLUHG�UHVSRQVH��WKH�LQVWUXFWRUV�ZHQW�RQ�WR�WKH�QH[W�VWHS��VHH�7DEOH����LQ�D�VLPLODU�PDWWHU

XQWLO�WKH�WLPH�ZDV�XS�

7DEOH��
7DVN�$QDO\VLV�RI�6WRU\�:ULWLQJ�:LWK�1RQ�7DUJHWHG�,QIRUPDWLRQ

6WHSV 3URPSWV 7UDLQLQJ�GLUHFWLRQV 1RQ�WDUJHWHG
LQIRUPDWLRQ

&UHDWH�D�VHWWLQJ

�ZKHQ��ZKHUH�

ZKR�

³6KRZ�PH�WKH

ILUVW�VWHS�LQ

ZULWLQJ�D

VWRU\�´

³)LUVW�RI�DOO��\RX�QHHG�WR

SURYLGH�D�JHQHUDO�IUDPH�IRU

\RXU�VWRU\��ZKR��ZKHUH��DQG

ZKHQ���,�DP�JRLQJ�WR�VKRZ

\RX�D�VWDUWLQJ�VHQWHQFH��H�J��

1RW�WRR�ORQJ�DJR��WKHUH�ZDV

DQ�ROG�ZRPDQ�ZKR�OLYHG�ZLWK

KHU�FDW�LQ�D�WLQ\�KRXVH��´

³,W�LV�LPSRUWDQW�WR

FRPH�XS�ZLWK�D

FUHDWLYH�VHWWLQJ�´

,QWURGXFH�D

SUREOHP

³6KRZ�ZKDW

FRPHV�QH[W�LQ

ZULWLQJ�D

VWRU\�´

³1H[W��\RX�QHHG�WR�H[SODLQ

VRPHWKLQJ�WKDW�KDSSHQHG�LQ

\RXU�VWRU\��,�DP�JRLQJ�WR�VKRZ

\RX�D�VHQWHQFH�WKDW�LQFOXGHV

D�SUREOHP��H�J���%HFDXVH�WKH

ZRPDQ�IHG�WKH�FDW�VR�PXFK��LW

JUHZ�WRR�ELJ�WR�VOHHS�EHVLGHV

KHU�LQ�KHU�EHG��´

³5HPHPEHU�WR�EHJLQ

\RXU�VHQWHQFH�ZLWK�D

FDSLWDO�OHWWHU�´
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7KLQN�RI�D

VROXWLRQ

³6KRZ�ZKDW

FRPHV�QH[W�LQ

ZULWLQJ�D

VWRU\�´

³1H[W��\RX�QHHG�WR�UHODWH�KRZ

ZKDW�KDSSHQHG�HQGHG�XS

KDSSHQLQJ��,�DP�JRLQJ�WR

VKRZ�\RX�D�VHQWHQFH�WKDW

SURYLGHV�D�VROXWLRQ��H�J���³7KH

ZRPDQ�GHFLGHG�WR�VOHHS�RQ

WKH�IORRU�DQG�OHW�WKH�FDW�VOHHS

LQ�KHU�EHG��´

³5HPHPEHU�WR�SODFH

WKH�FRUUHFW

SXQFWXDWLRQ�PDUN�DW

WKH�HQG�RI�WKH

VHQWHQFH�´

'HVFULEH�WKH

FRQVHTXHQFHV

³6KRZ�ZKDW

FRPHV�QH[W�LQ

ZULWLQJ�D

VWRU\�´

³1H[W��\RX�QHHG�WR�ZUDS�XS

\RXU�SORW�DQG�FRQFOXGH�LW��,�DP

JRLQJ�WR�VKRZ�\RX�D�VHQWHQFH

WKDW�ILQLVKHV�D�VWRU\OLQH��H�J��

7KH�FDW�ZDV�KDSS\��EXW�WKH

ZRPDQ�WKRXJKW�WKDW�VKH

VKRXOG�QRW�KDYH�IHG�WKH�FDW�VR

PXFK��´

³'HVFULELQJ�KRZ

SHRSOH�IHHO�PDNHV

\RXU�VWRU\�PRUH

LQWHUHVWLQJ�´

3URRIUHDGLQJ ³6KRZ�PH�WKH

ODVW�VWHS�LQ

ZULWLQJ�D

VWRU\�´

³7KLV�LV�KRZ�\RX�SURRIUHDG

\RXU�VWRU\��,�DP�JRLQJ�WR�UHDG

P\�WH[W�DORXG�DQG�FKHFN�IRU

PLVWDNHV�´

³5HDGLQJ�\RXU�VWRU\

DORXG�LV�D�JRRG�ZD\

WR�SURRIUHDG�´

7KH�VHFRQG�OHVVRQ�VWDUWHG�ZLWK�WKH�VWHSV�WKDW�ZHUH�QRW�FRYHUHG�LQ�6HVVLRQ����2QFH�D�VWRU\

ZDV�ILQLVKHG��WKH�LQVWUXFWRUV�JXLGHG�WKH�VWXGHQWV�WKURXJK�ILQGLQJ�DQG�FRUUHFWLQJ�PLVWDNHV�LQ

WKH�WH[W��7KH\�VWDWHG��³,�ZLOO�VKRZ�\RX�KRZ�WR�SURRIUHDG�D�VWRU\�´�,PPHGLDWHO\�DIWHUZDUGV����V

GHOD\���WKH\�UHDG�WKHLU�PRGHO�WH[W�DORXG��FKHFNHG�IRU�HUURUV�LQ�VSHOOLQJ�DQG�JUDPPDU��DQG

H[SODLQHG��³5HDGLQJ�\RXU�VWRU\�DORXG�LV�D�JRRG�ZD\�WR�SURRIUHDG�´�6XEVHTXHQWO\��WKH

LQVWUXFWRUV�SURPSWHG�WKH�VWXGHQWV�E\�VD\LQJ��³6KRZ�PH�WKH�ODVW�VWHS�LQ�ZULWLQJ�D�VWRU\�´�,I�WKH

VWXGHQWV�EHJDQ�SURRIUHDGLQJ�ZLWKLQ���V�DQG�ILQLVKHG�ZLWKLQ���PLQ��WKH�LQVWUXFWRUV�JDYH

SRVLWLYH�IHHGEDFN��,I�WKH�WDUJHWHG�WDVN�ZDV�QRW�SHUIRUPHG�E\�WKH�VWXGHQWV��WKH�SURPSWLQJ

SURFHGXUH�ZDV�UHSHDWHG�

'XULQJ�WKH�WKLUG�DQG�DOO�IROORZLQJ�VHVVLRQV��WKH�LQVWUXFWRUV�SUDFWLFHG�FRPSRVLQJ�VWRULHV�ZLWK

WKH�VWXGHQWV��HDFK�WLPH�XVLQJ�GLIIHUHQW�UDQGRPO\�GUDZQ�ZULWLQJ�SURPSWV��$IWHU�SDUWLFLSDQWV

ZHUH�DEOH�WR�FRPSOHWH�WKH�URXWLQH�WKUHH�WLPHV�LQ�D�URZ�ZLWKRXW�PDNLQJ�D�PLVWDNH�DQG�ZLWKLQ
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WKH�JLYHQ�WLPH�IUDPH��WKH�LQVWUXFWRUV�OLPLWHG�WKHPVHOYHV�WR�RQO\�LQGLFDWLQJ�WKH�SURPSWV�LQ

7DEOH����³6KRZ�PH�WKH�ILUVW�VWHS�LQ�ZULWLQJ�D�VWRU\�´�³6KRZ�PH�ZKDW�FRPHV�QH[W�LQ�ZULWLQJ�D

VWRU\�´�³6KRZ�PH�WKH�ODVW�VWHS�LQ�ZULWLQJ�D�VWRU\´���:KHQHYHU�D�VWXGHQW�JRW�VWXFN�RU�PDGH�D

PLVWDNH��WKH�LQVWUXFWRUV�SURYLGHG�JXLGHG�IHHGEDFN��7RZDUGV�WKH�HQG�RI�WKH�LQWHUYHQWLRQ��WKH

LQVWUXFWRUV�HQFRXUDJHG�WKH�SDUWLFLSDQWV�WR�HPEHOOLVK�WKHLU�QDUUDWLYHV�E\�ZULWLQJ�PRUH

VHQWHQFHV�DQG�LQFOXGLQJ�PRUH�DGMHFWLYHV��:KLOH�GRLQJ�WKDW��WKH\�JUDGXDOO\�IDGHG�WKHLU

VXSSRUW�

�����5HOLDELOLW\

$�IHPDOH�VSHFLDO�HGXFDWRU�ZLWK�RYHU����\HDUV¶�WHDFKLQJ�H[SHULHQFH�ZDV�SUHVHQW�IRU���������

RI�WKH����WUDLQLQJ�VHVVLRQV�����IRU�/HQH�����IRU�<XVHP��DQG���IRU�/DUD��WR�DVVHVV�SURFHGXUDO

UHOLDELOLW\��'XULQJ�HDFK�REVHUYDWLRQ��VKH�PDUNHG�D�FKHFNOLVW�WKDW�ZDV�EDVHG�RQ�WKH�PDQXDO�WR

ZKLFK�WKH�WZR�JUDGXDWH�XQLYHUVLW\�VWXGHQWV�DGKHUHG�DV�WKH\�ZRUNHG�ZLWK�WKH�VWXGHQWV��7KH

SURFHGXUDO�UHOLDELOLW\�ZDV�UDWHG�DW������

$IWHU�HYHU\�VWRU\�ZDV�JUDGHG�E\�WKH�WZR�LQVWUXFWRUV��D�PDOH�SDUDSURIHVVLRQDO�UDWHG�WKUHH

UDQGRPO\�VHOHFWHG�WH[WV����������FRPSRVHG�GXULQJ�EDVHOLQH�FRQGLWLRQV�DQG�VHYHQ�UDQGRPO\

VHOHFWHG�WH[WV����������FRPSRVHG�GXULQJ�WUHDWPHQW�FRQGLWLRQV��7KLV�UDWHU�KDG�QR�SUHYLRXV

NQRZOHGJH�DERXW�WKH�VWXG\�EXW�KDG�EHHQ�EULHIHG�E\�WKH�WKLUG�DXWKRU�RQ�WKH�XVH�RI�WKH�UXEULF

GXULQJ�D�RQH�KRXU�WUDLQLQJ�VHVVLRQ��)RU�WKH�LQWHUUDWHU�UHOLDELOLW\��6SHDUPDQ¶V�UDQN�FRUUHODWLRQ

IRU�WRWDO�VFRUHV�DFURVV�ERWK�FRQGLWLRQV�ZDV������

�����6RFLDO�9DOLGLW\

8SRQ�FRQFOXVLRQ�RI�WKH�VWXG\��WKH�WZR�LQVWUXFWRUV�PHW�ZLWK�HDFK�VWXGHQW�LQGLYLGXDOO\�WR�VROLFLW

WKHLU�SHUVSHFWLYHV�RQ�WKH�LQWHUYHQWLRQ��7KH\�WKDQNHG�WKH�FKLOGUHQ�IRU�WKHLU�SDUWLFLSDWLRQ�DQG

DVNHG�WKHP�WR�ILOO�RXW�D�VRFLDO�YDOLGLW\�VFDOH�FRQVLVWLQJ�RI�VHYHQ�LWHPV��³'LG�\RX�HQMR\�ZULWLQJ

WKH�VWRULHV"�´�³'LG�WKH�LQVWUXFWLRQ�KHOS�\RX�ZULWH�EHWWHU�VWRULHV"�´�³'R�\RX�WKLQN�\RX�FDQ�ZULWH

EHWWHU�VWRULHV�QRZ�WKDQ�EHIRUH�WKH�WUDLQLQJ"�´�³'R�\RX�HQMR\�ZULWLQJ�VWRULHV�QRZ�PRUH�WKDQ

EHIRUH�WKH�WUDLQLQJ"�´�³+RZ�GLG�\RX�OLNH�WKH�IHHGEDFN�DW�WKH�EHJLQQLQJ�RI�HDFK�VHVVLRQ"�´

³:RXOG�\RX�UHFRPPHQG�WKH�WUDLQLQJ�WR�\RXU�IULHQGV"´���)RU�HDFK�TXHVWLRQ��WKH�SDUWLFLSDQWV

KDG�WKH�RSWLRQ�RI�FKRRVLQJ�EHWZHHQ�D�KDSS\��QHXWUDO��DQG�VDG�VPLOH\�LPDJH�

���������������5HVXOWV
7KH�³6FDQ´�SDFNDJH�E\�:LOEHUW��������IRU�WKH�VWDWLVWLFV�SURJUDP�³5´�ZDV�XVHG�WR�HYDOXDWH

WKH�GHVFULSWLYH�GDWD�DV�ZHOO�DV�WKH�RYHUODS�LQGLFHV�DQG�UHJUHVVLRQ�DQDO\VHV��$GGLWLRQDOO\��WKH

PHDQ�EDVHOLQH�GLIIHUHQFH��0%'��ZDV�FDOFXODWHG�PDQXDOO\��2¶%ULHQ�	�5HSS��������

)LUVW��WKH�WKUHH�VWXGHQWV�ZURWH�FRQVLGHUDEO\�ORQJHU�VWRULHV�GXULQJ�WKH�LQWHUYHQWLRQ�WKDQ�GXULQJ

EDVHOLQH��2Q�DYHUDJH��/HQH�SURGXFHG��������6'  ������� <XVHP�SURGXFHG��������6'  

�������DQG�/DUD�SURGXFHG��������6'  ��������ZRUGV EHIRUH�WKH�WUHDWPHQW�VWDUWHG��%\

FRPSDULVRQ��ZKLOH�WKH�WUHDWPHQW�ZDV�LPSOHPHQWHG��/HQH�ZURWH�D�PHDQ�QXPEHU�RI��������6'

 ���������<XVHP�ZURWH��������6'  ���������DQG�/DUD ZURWH���������6'  ��������ZRUGV��7KDW
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LV��WKH�WH[W�OHQJWK�IURP�EDVHOLQH�WR�LQWHUYHQWLRQ�LQFUHDVHG�E\������������������DQG�������

IRU�/HQH��<XVHP��DQG�/DUD��UHVSHFWLYHO\�

$V�LOOXVWUDWHG�LQ�)LJXUH����/HQH�VKRZHG�D�QHJDWLYH�WUHQG�LQ�WKH�EDVHOLQH�EXW�D�GLUHFW�LQFUHDVH

LQ�SHUIRUPDQFH�XSRQ�WKH�RQVHW�RI�WKH�LQWHUYHQWLRQ��$IWHU�WKH�LQLWLDO�LQFUHDVH��D�GRZQZDUG

WUHQG�FDQ�EH�REVHUYHG�DJDLQ��EHIRUH�GDWD�HYHQWXDOO\�LQFUHDVHG�UDSLGO\�DQG�VWHHSO\��<XVHP

LQLWLDOO\�VKRZHG�D�GURS�LQ�GDWD�LQ�3KDVH�$��EHIRUH�WKH�YDOXHV�VWDELOL]HG�ZLWK�D�VOLJKW�SRVLWLYH

WUHQG��+HUH��DJDLQ��D�OHYHO�HIIHFW�LV�YLVLEOH�DV�WKH�LQWHUYHQWLRQ�VHW�LQ��DQG�RYHUDOO�D�JUDGXDO

LQFUHDVH�ZLWK�D�VPDOOHU�GURS�LQ�GDWD�DW�WKH�HQG��)LQDOO\��XS�WR�WKH�ILUVW�PHDVXUHPHQW�SRLQW

/DUD�VKRZHG�D�YHU\�VWDEOH�EDVHOLQH�ZLWK�D�OHYHO�HIIHFW�IURP�3KDVH�$�WR�3KDVH�%��,Q�3KDVH�%

WKH�GDWD�LQFUHDVHG�VWHDGLO\��2QO\�DW�PHDVXUHPHQW�WLPHV����DQG����D�GURS�LQ�WKH�GDWD�LV

YLVLEOH�EHIRUH�LW�ULVHV�DJDLQ��$OO�LQ�DOO��WKHUH�ZDV�D�VWHDG\�LQFUHDVH�LQ�GDWD�LQ�3KDVH�%�IRU�DOO

WKUHH�SDUWLFLSDQWV�

)LJXUH��
'DWD�IRU�WKH�:ULWLQJ�6FRUHV�LQ�3KDVH�$�DQG�%�IRU�$OO�3DUWLFLSDQWV
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7KH GHVFULSWLYH GDWD �7DEOH �� VKRZ DQ LQFUHDVH RI ������� IURP 3KDVH $ WR 3KDVH % IRU

/HQH DQG D PD[LPXP DFKLHYHG YDOXH RI ����� LQ WKH LQWHUYHQWLRQ SKDVH� <XVHP GLVSOD\HG

DQ LQFUHDVH RI ������� DQG D PD[LPXP YDOXH RI ����� LQ 3KDVH %� ZKLOH /DUD KDG D

PD[LPXP�YDOXH�RI�������DQG�DQ�LQFUHDVH�RI���������

7DEOH��
'HVFULSWLYH�'DWD�IRU�WKH�'HSHQGHQW�9DULDEOH�$FURVV�$OO�3DUWLFLSDQWV

1��$� 1��%� 0��$���6'� 0��%���6'� 0D[��%� 0%'

/HQH � �� ���������� ����������� ����� �������

<XVHP � �� ���������� ����������� ����� �������

/DUD � � ���������� ����������� ����� �������

1RWH� 1  QXPEHU RI PHDVXUHPHQW WLPHV� $  EDVHOLQH� %  LQWHUYHQWLRQ� 0  PHDQ� 6'  

VWDQGDUG�GHYLDWLRQ��0D[� �PD[LPXP�YDOXH�LQ�3KDVH�%��0%'� �PHDQ�EDVHOLQH�GLIIHUHQFH�

$GGLWLRQDOO\��RYHUODS�LQGLFHV��7DEOH����ZHUH�FDOFXODWHG�WR�REWDLQ�IXUWKHU�LQIRUPDWLRQ�DERXW�WKH

HIIHFWLYHQHVV�EH\RQG�WKH�GHVFULSWLYH�DQDO\VLV��)RU�WKLV�SXUSRVH��WKH�QRQ�RYHUODS�RI�DOO�SDLUV

�1$3��3DUNHU�HW�DO����������WKH�SHUFHQWDJH�RI�QRQ�RYHUODSSLQJ�GDWD��31'��6FUXJJV�HW�DO��

�������DQG�7DX�8��3DUNHU�HW�DO���������ZHUH�XVHG��7KH S�YDOXH�IRU�WKH�31'�ZDV�FDOFXODWHG

DFFRUGLQJ�WR�7DUORZ�DQG�3HQODQG���������)RU�7DX�8��ZH�DSSOLHG�WKH�FDOFXODWLRQ�IRUPXOD�WKDW

WDNHV�DQ�$�3KDVH�WUHQG�LQWR�DFFRXQW��$�YV��%���WUHQG%�±�WUHQG$���)RU�WKH�1$3��VWURQJ�DQG

VLJQLILFDQW�HIIHFW�VL]HV�ZHUH�LGHQWLILHG��S������DFURVV DOO�VWXGHQWV��7KH�VDPH�JRHV�IRU�WKH

31'��5HJDUGLQJ�7DX�8��DOO�VWXGHQWV�GLVSOD\HG�D�ODUJH�FKDQJH��/HQH������� S��������<XVHP

������ S�������DQG�/DUD������� S�������
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7R�FRPSOHWH�WKH�YLVXDO�DQG�TXDQWLWDWLYH�DQDO\VLV��D�UHJUHVVLRQ�PRGHO��7DEOH����ZDV

FDOFXODWHG�SHU�FKLOG�DQG�DFURVV�DOO�SDUWLFLSDQWV��/HYHO���DQG�/HYHO���DQDO\VLV���/HQH�DQG

<XVHP�VKRZ�VWDWLVWLFDOO\�VLJQLILFDQW�OHYHO�HIIHFWV��S������ZLWK�EHWD�FRHIILFLHQWV�RI�������/HQH�

DQG��������<XVHP���/DUD¶V�GDWD�UHYHDOHG�D�VLJQLILFDQW�OHYHO��S������DQG�VORSH�HIIHFW��S�����

IURP�3KDVH�$�WR�3KDVH�%��+HU�SHUIRUPDQFH�LQFUHDVHG�E\������VFDOH�SRLQWV�SHU�LQWHUYHQWLRQ

VHVVLRQ��/HYHO���DQDO\VLV�LQGLFDWHV�QR�RYHUDOO�WUHQG�LQ�3KDVH�$��7KHUH�ZDV�D�VWDWLVWLFDOO\

VLJQLILFDQW�OHYHO�HIIHFW��S�������DQG�D�VWDWLVWLFDOO\ VLJQLILFDQW�VORSH�HIIHFW��S�������ZLWK�DQ

DYHUDJH�LQFUHDVH�RI������VFDOH�SRLQWV�SHU�LQWHUYHQWLRQ�VHVVLRQ�

7DEOH��
5HJUHVVLRQ�0RGHO�IRU�'HSHQGHQW�9DULDEOH�$FURVV�$OO�3DUWLFLSDQWV��/HYHO���DQG�/HYHO��

$QDO\VLV�

% 6( W S

/HQH

,QWHUFHSW ���� ���� ���� ���

7UHQG ����� ���� ����� ���

/HYHO ���� ���� ���� ����

6ORSH ���� ���� ���� ���

<XVHP

,QWHUFHSW ����� ���� ���� ����

7UHQG ����� ���� ����� ���

/HYHO ���� ���� ���� ����

6ORSH ���� ���� ���� ���

/DUD

,QWHUFHSW ���� ���� ���� ���
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7UHQG ����� ���� ����� ���

/HYHO ����� ���� ���� ����

6ORSH ���� ���� ���� ����

2YHUDOO

,QWHUFHSW ����� ����� ����� �����

7UHQG ����� ����� ����� ���

/HYHO ����� ����� ����� �����

6ORSH ����� ����� ����� ����

)LQDOO\��DOO�WKUHH�VWXGHQWV�FRPSOHWHG�D�VRFLDO�YDOLGLW\�TXHVWLRQQDLUH��5HVSRQVHV�VKRZHG�WKDW

WKH\��HQMR\HG�ZULWLQJ�WKH�VWRULHV��IRXQG�WKH�LQVWUXFWLRQ�KHOSIXO��YLHZHG�WKHLU�ZULWLQJ�VNLOOV�DV

EHLQJ�EHWWHU�WKDQ�EHIRUH�WKH�LQWHUYHQWLRQ��DQG�ZRXOG�UHFRPPHQG�WKH�WUDLQLQJ�WR�WKHLU�IULHQGV�

/HQH�JDYH�D�QHXWUDO�UHVSRQVH�WR�WKH�TXHVWLRQ�RI�ZKHWKHU�VKH�OLNHG�WKH�IHHGEDFN�DW�WKH

EHJLQQLQJ�RI�HDFK�VHVVLRQ��+RZHYHU��WKH�WZR�RWKHU�FKLOGUHQ�IRXQG�LW�KHOSIXO�WR�UHFHLYH�D

UHVSRQVH�WR�WKHLU�WH[WV�

���������������'LVFXVVLRQ
�����0DLQ�)LQGLQJV�DQG�,PSOLFDWLRQV

5HVXOWV�IURP�GDWD�FROOHFWHG�GXULQJ�WKH�LQWHUYHQWLRQ�VKRZ�WKDW�WKH�VLPXOWDQHRXV�SURPSWLQJ

SURFHGXUH�ZLWK�QRQ�WDUJHWHG�LQIRUPDWLRQ�ZDV�HIIHFWLYH�LQ�WHDFKLQJ�FRPSRVLWLRQ�WR�DOO�WKUHH

VWXGHQWV��7KH�YLVXDO�DQDO\VLV�UHYHDOHG�D�GLUHFW�LQFUHDVH�DW�WKH�RQVHW�RI�WKH�LQWHUYHQWLRQ�IRU�DOO

SDUWLFLSDQWV��,QWHUHVWLQJ��WKH�YLVXDO�DQDO\VLV�DOVR�LQGLFDWHV�SKDVHV�GXULQJ�WKH�LQWHUYHQWLRQ

ZKHUH�WKH�GDWD�VKRZ�D�GHFOLQH�WKDW�LV�IROORZHG�E\�DQ�LQFUHDVH�LQ�ZULWLQJ�TXDOLW\��7KLV�PD\�EH

OLQNHG�WR�H[WHUQDO�UHDVRQV�OLNH�WKH�ZULWLQJ�SURPSW��ORZ�PRWLYDWLRQ��WKH�WLPH�RI�GD\�ZKHQ�WKH

LQWHUYHQWLRQ�WRRN�SODFH��RU�RWKHU�IDFWRUV�UHODWHG�WR�WKH�VHWWLQJ�

,Q�VXPPDU\��DOO�SDUWLFLSDQWV�VKRZHG�D�VWHDG\�LQFUHDVH�LQ�WKH�TXDOLW\�RI�WKHLU�ZULWLQJ

WKURXJKRXW�WKH�LQWHUYHQWLRQ�SKDVH��ZLWK�PHDQ�JDLQV�UDQJLQJ�IURP���������WR��������

EHWZHHQ�3KDVH�$�DQG�3KDVH�%��2YHUODS�LQGLFHV��1$3��31'��7DX�8��IXUWKHU�GHPRQVWUDWH�WKDW

WKH�LQWHUYHQWLRQ�ZDV�KLJKO\�HIIHFWLYH�ZLWK�VWDWLVWLFDOO\�VLJQLILFDQW�UHVXOWV�IRU�DOO�VWXGHQWV�

7KH�UHVXOWV�RI�WKLV�VLQJOH�FDVH�DQDO\VLV�DGG�WR�WKH�JURZLQJ�ERG\�RI�UHVHDUFK�RQ�VWUDWHJLHV

WKDW�FDQ�KHOS�VWXGHQWV�ZLWK�/'�WR�LPSURYH�WKHLU�ZULWLQJ��&RRN�	�%HQQHWW��������*LOOHVSLH

5RXVH�	�6DQGRYDO���������.DOGHQEHUJ�HW�DO����������7KH�ILQGLQJV�DUH�DOVR�FRQVLVWHQW�ZLWK

WKRVH�RI�RWKHU�UHVHDUFK�OLQNHG�WR�WHDFKLQJ�FKDLQHG�DFDGHPLF�WDVNV�WR�VWXGHQWV�ZLWK
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GLVDELOLWLHV�XVLQJ�WKH�VLPXOWDQHRXV�SURPSWLQJ�SURFHGXUH��+XGVRQ�HW�DO���������3HQQLQJWRQ�HW

DO���������7HNLQ�,IWDU�HW�DO����������$V�VXFK��WKH\�DGG�WR�WKH�OLPLWHG�ERG\�RI�UHVHDUFK�RQ�WKH

HIIHFWLYHQHVV�RI�D�VLPXOWDQHRXV�SURPSWLQJ�SURFHGXUH�RQ�WKH�DFDGHPLF�WDVN�RI�FRPSRVLWLRQ

ZULWLQJ�IRU�VWXGHQWV�ZLWK�/'��+RZHYHU��PRUH�UHVHDUFK�LV�QHHGHG�ZLWK�UHJDUG�WR�VSHFLILF�W\SHV

RI�WDVNV�DQG�VSHFLILF�GLVDELOLWLHV�WR�IXUWKHU�YDOLGDWH�LWV�JHQHUDO�HIIHFWLYHQHVV��7HNLQ�,IWDU�HW�DO��

������

2EVHUYDWLRQV�LQ�WKLV�VWXG\�ZHUH�FRQVLVWHQW�ZLWK�WKH�ILQGLQJV�RI�0DF$UWKXU�DQG�*UDKDP

��������WKDW�VWUXJJOLQJ�ZULWHUV�JHQHUDOO\�LQYHVW�OLWWOH�WLPH�RQ�SODQQLQJ�DFWLYLWLHV��$V�D

FRQVHTXHQFH��WKHLU�VWRULHV�WHQG�WR�EH�VKRUW��LQFRKHUHQW��DQG�RIWHQ�LQFRPSOHWH��(QJOHUW�	

5DSKDHO��������0DF$UWKXU�	�*UDKDP���������)XUWKHUPRUH��ZHDN�WH[W�SURGXFWLRQ�VNLOOV�H[HUW

DQ�DGGLWLRQDO�VWUDLQ�RQ�VWXGHQWV¶�OLPLWHG�ZRUNLQJ�PHPRU\�DQG�FDQ�QHJDWLYHO\�LPSDFW�KRZ�ZHOO

DQG�KRZ�PXFK�WKH\�ZULWH��*UDKDP�HW�DO����������+HQFH��WKH�VWHS�E\�VWHS�JXLGDQFH�DQG

IHHGEDFN�SURYLGHG�E\�WKH�VLPXOWDQHRXV�SURPSWLQJ�SURFHGXUH�WKURXJKRXW�WKH�ZULWLQJ�SURFHVV

PD\�EH�DEOH�WR�VXSSRUW�SODQQLQJ�DV�ZHOO�DV�JHQHUDOO\�UHGXFH�WKH�FRJQLWLYH�ORDG�UHTXLUHG�WR

RUFKHVWUDWH�WKH�FRPSOH[LW\�RI�WKH�ZULWLQJ�SURFHVV��2QFH�WHDFKHUV�DQG�VWXGHQWV�DUH�WUDLQHG�LQ

XVLQJ�WKLV�SURFHGXUH��LW�FDQ�EH�DSSOLHG�WR�D�YDULHW\�RI�WDVNV��PDNLQJ�LW�D�SDUWLFXODUO\

LQWHUHVWLQJ�DQG�YHUVDWLOH�WRRO�IRU�WHDFKHUV��$GGLWLRQDOO\��VWXGHQWV�LQGLFDWHG�WKDW�WKH\�HQMR\HG

WKH�LQWHUYHQWLRQ�DQG�IRXQG�LW�XVHIXO�LQ�LPSURYLQJ�WKHLU�ZULWLQJ��7KXV��WKHUH�LV�VRFLDO�YDOLGLW\�WR

XVLQJ�WKLV�LQWHUYHQWLRQ�ZLWK�VWXGHQWV�ZLWK�/'��DW�OHDVW�IRU�WKH�SDUWLFLSDQWV�LQ�WKLV�VWXG\��7KLV�LV

D�FUXFLDO�IDFWRU��DV�VWUDWHJLHV�WR�LQFUHDVH�HQJDJHPHQW�DQG�PRWLYDWLRQ�IRU�ZULWLQJ�FDQ�OHDG�WR

LPSURYHG�ZULWLQJ�SURGXFWLYLW\��H�J���*U�QNH��������

�����/LPLWDWLRQ�DQG�)XWXUH�5HVHDUFK

7KH�VWXG\�LV�VXEMHFW�WR�FHUWDLQ�OLPLWDWLRQV��)LUVW�RI�DOO��LW�LQFOXGHG�GDWD�IURP�RQO\�WKUHH

SDUWLFLSDQWV��7KH�VWXG\�ZDV�FRQGXFWHG�DW�RQH�VFKRRO��WKH�SDUWLFLSDQWV�ZHUH�RI�VLPLODU�DJH

DQG�HGXFDWLRQDO�EDFNJURXQG��DQG�DOO�RI�WKHP�DWWHQGHG�WKH�IRXUWK�JUDGH��7KHUHIRUH��LW�LV�QRW

SRVVLEOH�WR�JHQHUDOL]H�WKH�ILQGLQJV�WR�WKH�FRKRUW�RI�DOO�VWUXJJOLQJ�ZULWHUV�RU�DOO�VWXGHQWV�ZLWK

/'��)XUWKHU�UHVHDUFK�ZLWK�ODUJHU�DQG�PRUH�GLYHUVH�JURXSV�ZRXOG�EH�EHQHILFLDO�IRU�HYDOXDWLQJ

WKH�SURPLVLQJ�HIIHFWV�RI�VLPXOWDQHRXV�SURPSWLQJ�DV�D�FKDLQHG�WDVN�LQWHUYHQWLRQ�LQ�WKH

DFDGHPLF�ILHOG�RI�ZULWLQJ��$QRWKHU�OLPLWLQJ�HIIHFW�FRQFHUQV�WKH�UHVHDUFK�GHVLJQ��'XH�WR�WLPH

FRQVWUDLQWV�DQG�GLIILFXOW\�FRQGXFWLQJ�LQ�FODVV�LQWHUYHQWLRQV�GXULQJ�WKH�&RYLG�SDQGHPLF��ZH�GLG

QRW�FROOHFW�DQ\�IROORZXS�GDWD��$V�D�FRQVHTXHQFH��PDLQWHQDQFH�HIIHFWV�RQ�ZULWLQJ�RXWFRPHV

ZHUH�QRW�REVHUYHG��+RZHYHU��LQ�RWKHU�H[SHULPHQWV��VLPXOWDQHRXV�SURPSWLQJ�SURFHGXUHV

ZHUH�IRXQG�WR�JHQHUDWH�PDLQWHQDQFH�HIIHFWV�IRU�ZULWLQJ�UHODWHG�WDVNV��+XGVRQ�HW�DO��������

3HQQLQJWRQ�HW�DO���������������������DV�ZHOO�DV�IRU�ERWK�GLVFUHWH�DQG�FKDLQHG�QRQ�ZULWLQJ

�HODWHG�WDVNV��7HNLQ�,IWDU���������,Q�IXWXUH�VWXGLHV��D�FROOHFWLRQ�RI�ZULWLQJ�VDPSOHV�DFURVV

SDUWLFLSDQWV�SULRU�WR�DQG�IROORZLQJ�WKH�LQWHUYHQWLRQ�FRXOG�EH�DVVHVVHG�WR�JHQHUDWH�LQVLJKWV

LQWR�SRVVLEOH�JHQHUDOL]DWLRQ�HIIHFWV��+XGVRQ�HW�DO���������
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$QRWKHU�IDFWRU�OLPLWLQJ�WKH�UHVXOWV�RI�WKLV�VWXG\�LV�WKH�FRPSOH[LW\�RI�DVVHVVLQJ�WKH�TXDOLW\�RI�D

WH[W��5XEULFV�DUH�FXUUHQWO\�WKH�PRVW�FRPPRQ�PHWKRG�XVHG�WR�DVVHVV�WKH�TXDOLW\�RI�ZULWLQJ

SUREHV�RYHU�WLPH��*U�QNH�HW�DO����������EXW�WKH�ULVN�RI�VXEMHFWLYLW\�FDQ�VWLOO�OLPLW�WKH�LQIHUHQFH

ZLWK�D�KLJKHU�SUREDELOLW\�RI�ORZ�LQWHU�UDWHU�UHOLDELOLW\�VFRUHV�EHWZHHQ�DVVHVVRUV��)RU�WKLV

UHDVRQ��LQ�WKH�SUHVHQW�VWXG\��WZR�DVVHVVRUV�VFRUHG�WKH�ZULWLQJ�SUREHV�LQGHSHQGHQWO\�XVLQJ

DQ�DGDSWHG�ZULWLQJ�UXEULF��LQ�DGGLWLRQ��D�SDUDSURIHVVLRQDO�XQIDPLOLDU�ZLWK�WKH�VWXG\�UDWHG�WKUHH

UDQGRPO\�VHOHFWHG�WH[WV�SURGXFHG�GXULQJ�EDVHOLQH�DQG�VHYHQ�UDQGRPO\�VHOHFWHG�ZULWLQJ

SUREHV�SURGXFHG�GXULQJ�LQWHUYHQWLRQ��UHVXOWLQJ�LQ�D�SHUFHQWDJH�RI�DJUHHPHQW�RI�����

EHWZHHQ�DVVHVVRUV��$Q�DGGLWLRQDO�OLPLWLQJ�IDFWRU�ZLWK�UHJDUG�WR�WKH�YDOLGLW\�RI�WKH�LQWHUYHQWLRQ

LV�WKDW�ERWK�FRJQLWLYH�DQG�PRWLYDWLRQDO�YDULDEOHV�FDQ�VXSSRUW�VWXGHQWV�LQ�WKHLU�ZULWLQJ

SURJUHVV��*UDKDP�HW�DO����������7KH�VWXG\�GLG�QRW�PHDVXUH�ZKLFK�PHWKRG�ZDV�UHVSRQVLEOH

IRU�WKH�SRVLWLYH�RXWFRPH�DQG�WR�ZKDW�H[WHQW�

)LQDOO\��3HQQLQJWRQ�HW�DO���������XVHG�VLPXOWDQHRXV�SURPSWLQJ�LQ�FRPELQDWLRQ�ZLWK

FRPSXWHU�DVVLVWHG�LQVWUXFWLRQ��&$,��DQG�IRXQG�SRVLWLYH�HIIHFWV�IRU�VWRU\�FRPSRVLWLRQ��,W�ZRXOG

EH�EHQHILFLDO�WR�FRQGXFW�PRUH�UHVHDUFK�RQ�KRZ�&$,�RU�WHFKQRORJ\�DLGHG�LQVWUXFWLRQ�DQG

LQWHUYHQWLRQ��7$,,��DQG�VLPXOWDQHRXV�SURPSWLQJ�SURFHGXUHV�FDQ�EH�FRPELQHG�DV�D�ZD\�WR

PD[LPL]H�ERWK�WKH�SRVLWLYH�HIIHFWV�FRPSXWHUV�FDQ�DGG�WR�DQ�LQWHUYHQWLRQ��*U�QNH��������DQG

WKH�V\VWHPDWLF�LQVWUXFWLRQ�RI�D�VLPXOWDQHRXV�SURPSWLQJ�SURFHGXUH�

�����&RQFOXVLRQV

'HVSLWH�WKH�DERYH�OLPLWDWLRQV��WKH�VLPXOWDQHRXV�SURPSWLQJ�SURFHGXUH�ZLWK�QRQ�WDUJHWHG

LQIRUPDWLRQ�ZDV�IRXQG�WR�EH�HIIHFWLYH�IRU�LPSURYLQJ�WKH�TXDOLW\�RI�VWRULHV�RI�WKUHH�VWXGHQWV

ZLWK�/'�LQ�WKH�DFDGHPLF�ILHOG�RI�ZULWLQJ�LQVWUXFWLRQ��7KXV��WKH�UHVXOWV�RI�WKLV�VWXG\�RIIHU�LQVLJKW

LQWR�D�SUHYLRXVO\�XQH[SORUHG�DUHD�RI�ZULWLQJ�ZLWK�VWXGHQWV�ZLWK�/'��7KH�ILQGLQJV�VWURQJO\�SRLQW

WR�VLPXOWDQHRXV�SURPSWLQJ�ZLWK�QRQ�WDUJHWHG�LQIRUPDWLRQ�EHLQJ�D�VXFFHVVIXO�PHWKRG�RI

LPSURYLQJ�WKH�TXDOLW\�RI�VWRULHV�ZULWWHQ�E\�VWXGHQWV�ZLWK�/'��0RUH�UHVHDUFK�LV�QHHGHG�WR

IXUWKHU�VWUHQJWKHQ�WKH�HYLGHQFH�IRXQG�LQ�WKLV�H[SHULPHQW��WDNLQJ�LQWR�FRQVLGHUDWLRQ�WKH

OLPLWDWLRQV�PHQWLRQHG�DERYH�ZKHQ�UHSOLFDWLQJ�WKH�VWXG\�

5HIHUHQFHV
$OEDUUDQ��6��$���	�6DQGEDQN��0����������7HDFKLQJ�QRQ�WDUJHW�LQIRUPDWLRQ�WR�FKLOGUHQ�ZLWK

GLVDELOLWLHV��$Q�H[DPLQDWLRQ�RI�LQVWUXFWLYH�IHHGEDFN�OLWHUDWXUH� -RXUQDO�RI�%HKDYLRUDO

(GXFDWLRQ�������������� KWWSV���GRL�RUJ���������V����������������

$SSOHEHH��$���	�/DQJHU��-����������$�VQDSVKRW�RI�ZULWLQJ�LQVWUXFWLRQ�LQ�PLGGOH�DQG�KLJK

VFKRROV� (QJOLVK�-RXUQDO������������±���

%DNHU��6���*HUVWHQ��5���	�*UDKDP��6����������7HDFKLQJ�H[SUHVVLYH�ZULWLQJ�WR�VWXGHQWV�ZLWK

OHDUQLQJ�GLVDELOLWLHV��5HVHDUFK�EDVHG�DSSOLFDWLRQV�DQG�H[DPSOHV� -RXUQDO�RI

/HDUQLQJ�'LVDELOLWLHV����� ���±�����KWWSV���GRL�RUJ���������������������������

https://doi.org/10.1007/s10864-018-9301-3
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%LUNDQ��%����������8VLQJ�VLPXOWDQHRXV�SURPSWLQJ�IRU�WHDFKLQJ�YDULRXV�GLVFUHWH�WDVNV�WR

VWXGHQWV�ZLWK�PHQWDO�UHWDUGDWLRQ� (GXFDWLRQ�DQG�7UDLQLQJ LQ�'HYHORSPHQWDO

'LVDELOLWLHV�����������±���

&RRN��.��%���	�%HQQHWW��.��(����������:ULWLQJ�LQWHUYHQWLRQV�IRU�KLJK�VFKRRO�VWXGHQWV�ZLWK

GLVDELOLWLHV��$�UHYLHZ�RI�VLQJOH�FDVH�GHVLJQ�VWXGLHV� 5HPHGLDO�DQG�6SHFLDO

(GXFDWLRQ������������±���� KWWSV���GRL�RUJ�������������������������

(QJOHUW��&��6���	�5DSKDHO��7��(����������&RQVWUXFWLQJ�ZHOO�IRUPHG�SURVH��3URFHVV�

VWUXFWXUH��DQG�PHWDFRJQLWLYH�NQRZOHGJH� ([FHSWLRQDO &KLOGUHQ�������� ���±����

KWWSV���GRL�RUJ���������������������������

*DVW��'��/���	�/HGIRUG��-��5����������0XOWLSOH�EDVHOLQH�DQG�PXOWLSOH�SUREH�GHVLJQV��,Q�'��/�

*DVW��(G��� 6LQJOH�VXEMHFW�UHVHDUFK�PHWKRGRORJ\�LQ EHKDYLRUDO�VFLHQFHV�

5RXWOHGJH�

*LEVRQ��$��1���	�6FKXVWHU��-��:����������7KH�XVH�RI�VLPXOWDQHRXV�SURPSWLQJ�IRU�WHDFKLQJ

H[SUHVVLYH�ZRUG�UHFRJQLWLRQ�WR�SUHVFKRRO�FKLOGUHQ� 7RSLFV�LQ�(DUO\�&KLOGKRRG

6SHFLDO�(GXFDWLRQ�������� ���±�����KWWSV���GRL�RUJ��������������������������

*LOEHUW��-���	�*UDKDP��6����������7HDFKLQJ�ZULWLQJ�WR�HOHPHQWDU\�VWXGHQWV�LQ�JUDGHV���WR���

$�QDWLRQDO�VXUYH\��7KH (OHPHQWDU\�6FKRRO�-RXUQDO� �����������±����

KWWSV���GRL�RUJ���������������

*LOOHVSLH��$���	�*UDKDP��6����������$�PHWD�DQDO\VLV�RI�ZULWLQJ�LQWHUYHQWLRQV�IRU�VWXGHQWV

ZLWK�OHDUQLQJ�GLVDELOLWLHV� ([FHSWLRQDO�&KLOGUHQ� ����������±����

KWWSV���GRL�RUJ�������������������������

*LOOHVSLH��$���*UDKDP��6���.LXKDUD��6���	�+HEHUW��0����������+LJK�VFKRRO�WHDFKHUV�XVH�RI

ZULWLQJ�WR�VXSSRUW�VWXGHQWV
�OHDUQLQJ��$�QDWLRQDO�VXUYH\� 5HDGLQJ�DQG�:ULWLQJ�����

����±����� KWWSV���GRL�RUJ���������V����������������

*LOOHVSLH�5RXVH��$���	�6DQGRYDO��$����������:ULWLQJ�LQWHUYHQWLRQV�IRU�VWXGHQWV�ZLWK

OHDUQLQJ�GLVDELOLWLHV��&KDUDFWHULVWLFV�RI�UHFHQW�UHVHDUFK� /HDUQLQJ�'LVDELOLWLHV��$

0XOWLGLVFLSOLQDU\�-RXUQDO����������±���

*UDKDP��6����������:ULWLQJ��,Q�3��$OH[DQGHU�	�3��:LQQH��(GV��� +DQGERRN�RI�HGXFDWLRQDO

SV\FKRORJ\ ��QG�HG���SS������������(UOEDXP�

*UDKDP��6���&ROOLQV��$��$���	�5LJE\�:LOOV��+����������:ULWLQJ�FKDUDFWHULVWLFV�RI�VWXGHQWV

ZLWK�OHDUQLQJ�GLVDELOLWLHV�DQG�W\SLFDOO\�DFKLHYLQJ�SHHUV� ([FHSWLRQDO�&KLOGUHQ��������

���±���� KWWSV���GRL�RUJ�������������������������

*UDKDP��6���	�+DOO��7��(����������:ULWLQJ�DQG�ZULWLQJ�GLIILFXOWLHV�IURP�SULPDU\�JUDGHV�WR

FROOHJH��,QWURGXFWLRQ�WR�WKH�VSHFLDO�LVVXH� /HDUQLQJ 'LVDELOLW\�4XDUWHUO\�������������

KWWSV���GRL�RUJ�������������������������

https://doi.org/10.1177/0741932514523140
https://doi.org/10.1086/651193
https://doi.org/10.1086/651193
https://doi.org/10.1177/0014402914527238
https://doi.org/10.1177/0014402914527238
https://doi.org/10.1177/0014402916664070
https://doi.org/10.1177%2F0731948715592154
https://doi.org/10.1177%2F0731948715592154
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*UDKDP��6���	�+DUULV��.��5����������$OPRVW����\HDUV�RI�ZULWLQJ�UHVHDUFK��0DNLQJ�VHQVH�RI

LW�DOO�ZLWK�WKH�ZUDWK�RI�NKDQ� /HDUQLQJ�'LVDELOLWLHV 5HVHDUFK�	�3UDFWLFH��������

��±��� KWWSV���GRL�RUJ���������M����������������������[

*UDKDP��6���	�+DUULV��.��5����������:ULWLQJ�DQG�VWXGHQWV�ZLWK�GLVDELOLWLHV��,Q�-��.DXIIPDQ�	

'��+DOODKDQ��(GV��� +DQGERRN�RI�VSHFLDO�HGXFDWLRQ �SS������������5RXWOHGJH�

*UDKDP��6���+DUULV��.��.LXKDUD��6���	�)LVKPDQ��(����������7KH�UHODWLRQVKLS�DPRQJ

VWUDWHJLF�ZULWLQJ�EHKDYLRU��ZULWLQJ�PRWLYDWLRQ��DQG�ZULWLQJ�SHUIRUPDQFH�ZLWK�\RXQJ�

GHYHORSLQJ�ZULWHUV� 7KH�(OHPHQWDU\�6FKRRO�-RXUQDO� ����������±����

KWWSV���GRL�RUJ���������������

*UDKDP��6���0DF$UWKXU��&���	�6FKZDUW]��6����������(IIHFWV�RI�JRDO�VHWWLQJ�DQG�SURFHGXUDO

IDFLOLWDWLRQ�RQ�WKH�UHYLVLQJ�EHKDYLRU�DQG�ZULWLQJ�SHUIRUPDQFH�RI�VWXGHQWV�ZLWK

ZULWLQJ�DQG�OHDUQLQJ�SUREOHPV� -RXUQDO�RI�(GXFDWLRQDO 3V\FKRORJ\������������±����

KWWSV���GRL�RUJ���������������������������

*U|QOXQG��c���	�*HQORWW��$����������,PSURYLQJ�OLWHUDF\�VNLOOV�WKURXJK�OHDUQLQJ�UHDGLQJ�E\

ZULWLQJ��7KH�L:75�PHWKRG�SUHVHQWHG�DQG�WHVWHG� &RPSXWHUV 	�(GXFDWLRQ�����

��±�����KWWSV���GRL�RUJ������������M�FRPSHGX������������

*U�QNH��0����������=XU�(IIHNWLYLWlW�YRQ�)|UGHUPHWKRGHQ�EHL�.LQGHUQ�XQG�-XJHQGOLFKHQ�PLW

/HUQVW|UXQJHQ��(LQH�6\QRSVH�YRUOLHJHQGHU�0HWDDQDO\VHQ��>2Q�WKH�HIILFDF\�RI

LQWHUYHQWLRQ�PHWKRGV�IRU�FKLOGUHQ�DQG�DGROHVFHQWV�ZLWK�OHDUQLQJ�SUREOHPV��$

V\QRSVLV�RI�DYDLODEOH�PHWD�DQDO\VHV@� .LQGKHLW�XQG (QWZLFNOXQJ���������±����

KWWSV���GRL�RUJ���������������������������

*U�QNH��0����������7KH�HIIHFWV�RI�D�PRWLYDWLRQDO�LQWHUYHQWLRQ�RQ�LPSURYLQJ�WKH�ZULWLQJ

SURGXFWLYLW\�RI�VWXGHQWV�ZLWK�OHDUQLQJ�GLVDELOLWLHV� ,QWHUQDWLRQDO�(GXFDWLRQ�6WXGLHV�

������±���

*U�QNH��0���1REHO��.���	�%UDFKW��-����������(IIHFWV�RI�WKH�6WRS�DQG�/LVW�VWUDWHJ\�RQ�WKH

ZULWLQJ�SHUIRUPDQFH�RI�VWUXJJOLQJ�IRXUWK�JUDGHUV� -RXUQDO�RI�(GXFDWLRQ�DQG

/HDUQLQJ���������±��� KWWSV���GRL�RUJ���������MHO�Y�Q�S�

+nODQG��$���+RPH��7��)���	�0F7LJXH��(��0����������:ULWLQJ�LQ�ILUVW�JUDGH��7KH�TXDQWLW\�DQG

TXDOLW\�RI�SUDFWLFHV�LQ�1RUZHJLDQ�FODVVURRPV� (DUO\ &KLOGKRRG�(GXFDWLRQ��-RXUQDO�

������±���

+DUULV��.��5���	�*UDKDP��6��������� 0DNLQJ�WKH�ZULWLQJ SURFHVV�ZRUN��6WUDWHJLHV�IRU

FRPSRVLWLRQ�DQG�VHOI�UHJXODWLRQ� %URRNOLQH�

+D\HV��-��5����������$�QHZ�IUDPHZRUN�IRU�XQGHUVWDQGLQJ�FRJQLWLRQ�DQG�DIIHFW�LQ�ZULWLQJ��,Q

0��/HY\�	�6��5DQVGHOO��(GV��� 7KH�VFLHQFH�RI�ZULWLQJ� 7KHRULHV��PHWKRGV�

LQGLYLGXDO�GLIIHUHQFHV��DQG�DSSOLFDWLRQV �SS���±���� (UOEDXP�

https://doi.org/10.1111/j.1540-5826.2009.01277.x
https://doi.org/10.1086/693009
https://doi.org/10.1086/693009
https://psycnet.apa.org/doi/10.1037/0022-0663.87.2.230
https://doi.org/10.1026/0942-5403.15.4.239
https://doi.org/10.1026/0942-5403.15.4.239
https://doi.org/10.5539/jel.v8n2p1
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+D\HV��-��5���	�)ORZHU��/��6����������,GHQWLI\LQJ�WKH�RUJDQL]DWLRQ�RI�ZULWLQJ�SURFHVVHV��,Q

/��:��*UHJJ�	�(��5��6WHLQEHUJ��(GV��� &RJQLWLYH�SURFHVVHV LQ�ZULWLQJ �SS���±����

/DZUHQFH�(UOEDXP�

+LVJHQ��6����%DUZDVVHU��$���:HOOPDQQ��7���	�*U�QNH��0����������7KH�HIIHFWV�RI�D

PXOWLFRPSRQHQW�VWUDWHJ\�LQVWUXFWLRQ�RQ�WKH�DUJXPHQWDWLYH�ZULWLQJ�SHUIRUPDQFH�RI

ORZ�DFKLHYLQJ�VHFRQGDU\�VWXGHQWV� /HDUQLQJ�'LVDELOLWLHV� $�&RQWHPSRUDU\�-RXUQDO�

���������±����

+VLDQJ��7��3���*UDKDP��6���	�:RQJ��3��0����������7HDFKLQJ�ZULWLQJ�LQ�JUDGHV��±��LQ�XUEDQ

VFKRROV�LQ�&KLQHVH�VRFLHWLHV�LQ�$VLD� 5HDGLQJ�5HVHDUFK 4XDUWHUO\���������

���±����

+XGVRQ��7��0���+LQNVRQ�/HH��.���	�&ROOLQV��%����������7HDFKLQJ�SDUDJUDSK�FRPSRVLWLRQ�WR

VWXGHQWV�ZLWK�HPRWLRQDO�EHKDYLRUDO�GLVRUGHUV�XVLQJ�WKH�VLPXOWDQHRXV�SURPSWLQJ

SURFHGXUH� -RXUQDO�RI�%HKDYLRUDO�(GXFDWLRQ����� ���±����

KWWSV���GRL�RUJ���������V����������������

.DOGHQEHUJ��(��5���*DQ]HYHOG��3���+RVS��-��/���	�5RGJHUV��'��%����������&RPPRQ

FKDUDFWHULVWLFV�RI�ZULWLQJ�LQWHUYHQWLRQV�IRU�VWXGHQWV�ZLWK�OHDUQLQJ�GLVDELOLWLHV��$

V\QWKHVLV�RI�WKH�OLWHUDWXUH� 3V\FKRORJ\�LQ�WKH�6FKRROV� ����������±����

KWWSV���GRL�RUJ���������SLWV������

.LXKDUD��6���*UDKDP��6���	�+DZNHQ��/����������7HDFKLQJ�ZULWLQJ�WR�KLJK�VFKRRO�VWXGHQWV��$

QDWLRQDO�VXUYH\� -RXUQDO�RI�(GXFDWLRQDO�3V\FKRORJ\� �����������±����

KWWSV���GRL�RUJ���������D�������

0DF$UWKXU��&��$���	�*UDKDP��6����������/HDUQLQJ�GLVDEOHG�VWXGHQWV¶�FRPSRVLQJ�XQGHU

WKUHH�PHWKRGV�RI�WH[W�SURGXFWLRQ��+DQGZULWLQJ��ZRUG�SURFHVVLQJ��DQG�GLFWDWLRQ�

-RXUQDO�RI�6SHFLDO�(GXFDWLRQ�����������±���

KWWSV���GRL�RUJ���������������������������

0DUWLQ��.��)���	�0DQQR��&����������8VH�RI�D�FKHFN�RII�V\VWHP�WR�LPSURYH�PLGGOH�VFKRRO

VWXGHQWV¶�VWRU\�FRPSRVLWLRQV� -RXUQDO�RI�/HDUQLQJ 'LVDELOLWLHV���������±����

0RUVH��7��(���	�6FKXVWHU��-��:����������6LPXOWDQHRXV�SURPSWLQJ��$�UHYLHZ�RI�WKH�OLWHUDWXUH�

(GXFDWLRQ�DQG�7UDLQLQJ�LQ�'HYHORSPHQWDO�'LVDELOLWLHV�����������������

2¶%ULHQ��6���	�5HSS��$��&����������5HLQIRUFHPHQW�EDVHG�UHGXFWLYH�SURFHGXUHV��$�UHYLHZ

RI����\HDUV�RI�WKHLU�XVH�ZLWK�SHUVRQV�ZLWK�VHYHUH�RU�SURIRXQG�UHWDUGDWLRQ� -RXUQDO

RI�WKH�$VVRFLDWLRQ�IRU�3HUVRQV�ZLWK�6HYHUH�+DQGLFDSV������������±�����KWWSV���GRL�

RUJ���������������������������

3DUNHU��5��,���9DQQHVW��.��-���	�'DYLV��-��/����������(IIHFW�VL]H�LQ�VLQJOH�FDVH�UHVHDUFK��$

UHYLHZ�RI�QLQH�QRQ�RYHUODS�WHFKQLTXHV� %HKDYLRU�0RGLILFDWLRQ� ����������±����

KWWSV���GRL�RUJ�������������������������

https://doi.org/10.1007/s10864-012-9167-8
https://doi.org/10.1007/s10864-012-9167-8
https://doi.org/10.1002/pits.21958
https://psycnet.apa.org/doi/10.1037/a0013097
https://psycnet.apa.org/doi/10.1037/a0013097
https://doi.org/10.1177/002246698702100304
https://doi.org/10.1177/002246698702100304
https://doi.org/10.1177/0145445511399147
https://doi.org/10.1177/0145445511399147
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3HQQLQJWRQ��5��&���$XOW��0��-���6FKXVWHU��-��:���	�6DQGHUV��$����������8VLQJ�VLPXOWDQHRXV

SURPSWLQJ�DQG�FRPSXWHU�DVVLVWHG�LQVWUXFWLRQ�WR�WHDFK�VWRU\�ZULWLQJ�WR�VWXGHQWV�ZLWK

DXWLVP� $VVLVWLYH�7HFKQRORJ\�2XWFRPHV�DQG�%HQHILWV� ����� ��±���

3HQQLQJWRQ��5��&���&ROOLQV��%��&���6WHQKRII��'��0���7XUQHU��.���	�*XQVHOPDQ��.���������

8VLQJ�VLPXOWDQHRXV�SURPSWLQJ�DQG�FRPSXWHU�DVVLVWHG�LQVWUXFWLRQ�WR�WHDFK

QDUUDWLYH�ZULWLQJ�VNLOOV�WR�VWXGHQWV�ZLWK�DXWLVP� (GXFDWLRQ�DQG�7UDLQLQJ�LQ�$XWLVP

DQG�'HYHORSPHQWDO�'LVDELOLWLHV���������±����

3HQQLQJWRQ��5��&���6WHQKRII��'��0���*LEVRQ��-���	�%DOORX��.����������8VLQJ�VLPXOWDQHRXV

SURPSWLQJ�WR�WHDFK�FRPSXWHU�EDVHG�VWRU\�ZULWLQJ�WR�D�VWXGHQW�ZLWK�DXWLVP�

(GXFDWLRQ�DQG�7UHDWPHQW�RI�&KLOGUHQ������������±����

KWWSV���GRL�RUJ���������HWF����������

3HWHUPDQQ��)���������:HFKVOHU�,QWHOOLJHQFH�6FDOH IRU�&KLOGUHQ��:,6&�9���)LIWK�HGLWLRQ�

+RJUHIH�

5DR��6���	�.DQH��0��7����������7HDFKLQJ�VWXGHQWV�ZLWK�FRJQLWLYH�LPSDLUPHQW�FKDLQHG

PDWKHPDWLFDO�WDVN�RI�GHFLPDO�VXEWUDFWLRQ�XVLQJ�VLPXOWDQHRXV�SURPSWLQJ�

(GXFDWLRQ�DQG�7UDLQLQJ�LQ�'HYHORSPHQWDO�'LVDELOLWLHV������������±����

5LHWGLMN��6���YDQ�:HLMHQ��'���-DQVVHQ��7���YDQ�GHQ�%HUJK��+���	�5LMODDUVGDP��*���������

7HDFKLQJ�ZULWLQJ�LQ�SULPDU\�HGXFDWLRQ��&ODVVURRP�SUDFWLFH��WLPH��WHDFKHUV¶�EHOLHIV

DQG�VNLOOV� -RXUQDO�RI�(GXFDWLRQDO�3V\FKRORJ\������ ���±����

KWWS���G[�GRL�RUJ���������HGX�������

6DGGOHU��%���(OOLV�5RELQVRQ��7���	�$VDUR�6DGGOHU��.����������8VLQJ�VHQWHQFH�FRPELQLQJ

LQVWUXFWLRQ�WR�HQKDQFH�WKH�ZULWLQJ�VNLOOV�RI�FKLOGUHQ�ZLWK�OHDUQLQJ�GLVDELOLWLHV�

/HDUQLQJ�'LVDELOLWLHV��$�&RQWHPSRUDU\�-RXUQDO�������� ���±����

https://psycnet.apa.org/doi/10.1353/etc.2012.0022
https://psycnet.apa.org/doi/10.1353/etc.2012.0022
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6FUXJJV��7��(���0DVWURSLHUL��0��$���	�&DVWR��*����������7KH�TXDQWLWDWLYH�V\QWKHVLV�RI

VLQJOH�VXEMHFW�UHVHDUFK��0HWKRGRORJ\�DQG�YDOLGDWLRQ� 5HPHGLDO�DQG�6SHFLDO

(GXFDWLRQ����������±��� KWWSV���GRL�RUJ���������������������������

6KDSLUR��(��6���=LJPRQG��1���:DOODFH��7���	�0DUVWRQ��'��������� ,PSOHPHQWLQJ�UHVSRQVH�WR

LQWHUYHQWLRQ��7RROV��RXWFRPH��DQG�LPSOLFDWLRQV��*XLOIRUG�

6PLWK��%��5���6FKXVWHU��-��:���&ROOLQV��%���	�.OHLQHUW��+����������8VLQJ�VLPXOWDQHRXV

SURPSWLQJ�WR�WHDFK�UHVWDXUDQW�ZRUGV�DQG�FODVVLILFDWLRQV�DV�QRQ�WDUJHW�LQIRUPDWLRQ

WR�VHFRQGDU\�VWXGHQWV�ZLWK�PRGHUDWH�WR�VHYHUH�GLVDELOLWLHV� (GXFDWLRQ�DQG�7UDLQLQJ

LQ�$XWLVP�DQG 'HYHORSPHQWDO�'LVDELOLWLHV������������±����

7DUORZ��.��5���	�3HQODQG��$����������2XWFRPH�DVVHVVPHQW�DQG�LQIHUHQFH�ZLWK�WKH

SHUFHQWDJH�RI�QRQ�RYHUODSSLQJ�GDWD��31'��VLQJOH�FDVH�VWDWLVWLF� 3UDFWLFH

,QQRYDWLRQV�����������±����

7HNLQ�,IWDU��(���2OoD\��6���	�&ROOLQV��%����������'HVFULSWLYH�DQDO\VLV�DQG�PHWD�DQDO\VLV�RI

VWXGLHV�LQYHVWLJDWLQJ�RI�VLPXOWDQHRXV�SURPSWLQJ�SURFHGXUH� ([FHSWLRQDO�&KLOGUHQ�

����������±���� KWWSV���GRL�RUJ�������������������������

7URLD��*��$���	�*UDKDP��6����������7KH�HIIHFWLYHQHVV�RI�D�KLJKO\�H[SOLFLW��WHDFKHU�GLUHFWHG

VWUDWHJ\�LQVWUXFWLRQ�URXWLQH��&KDQJLQJ�WKH�ZULWLQJ�SHUIRUPDQFH�RI�VWXGHQWV�ZLWK

OHDUQLQJ�GLVDELOLWLHV� -RXUQDO�RI�/HDUQLQJ�'LVDELOLWLHV� �������±����

:DXJK��5���$OEHUWR��3���	�)UHGULFN��/����������6LPXOWDQHRXV�SURPSWLQJ��$Q�LQVWUXFWLRQDO

VWUDWHJ\�IRU�VNLOO�DFTXLVLWLRQ� (GXFDWLRQ�DQG�7UDLQLQJ LQ�$XWLVP�DQG�'HYHORSPHQWDO

'LVDELOLWLHV������������±��������

:HUWV��0��*���:ROHU\��0���+ROFRPEH��$���	�*DVW��'��/����������,QVWUXFWLYH�IHHGEDFN�

5HYLHZ�RI�SDUDPHWHUV�DQG�HIIHFWV� -RXUQDO�RI�%HKDYLRUDO (GXFDWLRQ����������±���

KWWSV���GRL�RUJ���������%)��������

:LMHNXPDU��.���%HHUZLQNOH��$��/���+DUULV��.��5���	�*UDKDP��6����������(WLRORJ\�RI�WHDFKHU

NQRZOHGJH�DQG�LQVWUXFWLRQDO�VNLOOV�IRU�OLWHUDF\�DW�WKH�XSSHU�HOHPHQWDU\�JUDGHV�

$QQDOV�RI '\VOH[LD�������±���

:LOEHUW��-��������� 3DFNDJH�³6FDQ�´

KWWSV���ZZZ�XQL�SRWVGDP�GH�ILOHDGPLQ���SURMHFWV�LQNOXVLRQ��VFDQ�VFDQ�SGI

https://doi.org/10.1177/074193258700800206
https://doi.org/10.1177/0014402918795702
https://doi.org/10.1007/BF02110214
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$SSHQGL[�(��³(UNOlUXQJ�]XU�(LJHQOHLVWXQJ´�>'HFODUDWLRQ�RI�RZQ�SHUIRUPDQFH@

3XEOLFDWLRQ�1R���

1REHO��.��	�*U�QNH��0����������hEHU�GLH�$XVZLUNXQJHQ�HLQHU�3&�JHVW�W]WHQ

6FKUHLEI|UGHUXQJ�DXI�GLH�/lQJH�XQG�4XDOLWlW�YRQ�$XIVlW]HQ�YRQ�ULVLNREHODVWHWHQ

)�QIWNOlVVOHULQQHQ�XQG�)�QIWNOlVVOHUQ� (PSLULVFKH 6RQGHUSlGDJRJLN����������������

>7KH�HIIHFWV�RI�D�FRPSXWHU�DVVLVWHG�ZULWLQJ�LQVWUXFWLRQ�RQ�WKH�OHQJWK�DQG�TXDOLW\�RI�HVVD\V
ZULWWHQ�E\�ILIWK�JUDGHUV�DW�ULVN�IRU�VFKRRO�IDLOXUH@

5HVHDUFK�LGHD

&XUUHQW�VWDWH�RI�UHVHDUFK

'HVLJQ��0HDVXUHPHQW

6WXG\

'DWD�DQDO\VLV

3XEOLFDWLRQ

2YHUDOO�FRQWURO

2YHUDOO�FRQWURO

:LWK�&R�$XWKRU

2YHUDOO�FRQWURO

:LWK�&R�$XWKRU

:LWK�&R�$XWKRU

3XEOLFDWLRQ�1R���

*U�QNH��0���1REHO��.�	�%UDFKW��-����������(IIHFWV�RI�WKH�6723�DQG�/,67�6WUDWHJ\�RQ�WKH

:ULWLQJ�3HUIRUPDQFH�RI�6WUXJJOLQJ�)RXUWK�*UDGHUV� -RXUQDO�RI�(GXFDWLRQ�DQG�/HDUQLQJ�

����������

5HVHDUFK�LGHD

&XUUHQW�VWDWH�RI�UHVHDUFK

'HVLJQ��0HDVXUHPHQW

6WXG\

'DWD�DQDO\VLV

3XEOLFDWLRQ

2YHUDOO�FRQWURO

2YHUDOO�FRQWURO

:LWK�&R�$XWKRUV

2YHUDOO�FRQWURO

:LWK�&R�$XWKRUV

:LWK�&R�$XWKRUV



:5,7,1*�,16758&7,21�0$77(56 ���

3XEOLFDWLRQ�1R���

1REHO��.��	�*U�QNH��0����������(IIHFWV�RI�D�&RPSXWHUL]HG�6723�	�/,67�,QWHUYHQWLRQ�WR

)RVWHU�7H[W�3URGXFWLRQ�6NLOOV�LQ�6WXGHQWV�:KR�6WUXJJOH�:LWK�&RPSRVLWLRQ�:ULWLQJ� ,QVLJKWV

LQWR�/HDUQLQJ�'LVDELOLWLHV�������������

5HVHDUFK�LGHD

&XUUHQW�VWDWH�RI�UHVHDUFK

'HVLJQ��0HDVXUHPHQW

6WXG\

'DWD�DQDO\VLV

3XEOLFDWLRQ

2YHUDOO�FRQWURO

2YHUDOO�FRQWURO

2YHUDOO�FRQWURO

:LWK�&R�$XWKRUV

:LWK�&R�$XWKRUV

:LWK�&R�$XWKRUV

3XEOLFDWLRQ�1R���

1REHO��.���%DUZDVVHU��$���*U�QNH��0���$VDUR�6DGGOHU��.���	�6DGGOHU��%����������8VLQJ�D

VLPXOWDQHRXV�SURPSWLQJ�SURFHGXUH�WR�LPSURYH�WKH�TXDOLWDWLYH�ZULWLQJ�RI�WKUHH�VWXGHQWV�ZLWK

OHDUQLQJ�GLVDELOLWLHV� ,QWHUQDWLRQDO�(GXFDWLRQ�6WXGLHV� ��������������

5HVHDUFK�LGHD

&XUUHQW�VWDWH�RI�UHVHDUFK

'HVLJQ��0HDVXUHPHQW

6WXG\

'DWD�DQDO\VLV

3XEOLFDWLRQ

2YHUDOO�FRQWURO

2YHUDOO�FRQWURO

:LWK�&R�$XWKRUV

:LWK�&R�$XWKRUV

2YHUDOO�FRQWURO

2YHUDOO�FRQWURO
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$SSHQGL[�)��³(UNOlUXQJ�]XU�6HOEVWVWlQGLJNHLW´�>'HFODUDWLRQ�RI�LQGHSHQGHQFH@

(LGHVVWDWWOLFKH�(UNOlUXQJ�QDFK������������3URP2

,FK�YHUVLFKHUH�HLGHVVWDWWOLFK��GDVV�LFK�GLH�YRQ�PLU�YRUJHOHJWH�'LVVHUWDWLRQ�VHOEVWlQGLJ

XQG�RKQH�XQ]XOlVVLJH�+LOIH�DQJHIHUWLJW��GLH�EHQXW]WHQ�4XHOOHQ�XQG�+LOIVPLWWHO

YROOVWlQGLJ�DQJHJHEHQ�XQG�GLH�6WHOOHQ�GHU�$UEHLW�HLQVFKOLH�OLFK�7DEHOOHQ��.DUWHQ�XQG

$EELOGXQJHQ��GLH�DQGHUHQ�:HUNHQ�LP�:RUWODXW�RGHU�GHP�6LQQ�QDFK�HQWQRPPHQ�VLQG�

LQ�MHGHP�(LQ]HOIDOO�DOV�(QWOHKQXQJ�NHQQWOLFK�JHPDFKW�KDEH�VRZLH�GDVV�GLHVH

'LVVHUWDWLRQ�QRFK�NHLQHP�DQGHUHQ�)DFKEHUHLFK�]XU�3U�IXQJ�YRUJHOHJHQ�KDW�

'LH�3URPRWLRQVRUGQXQJ�LVW�PLU�EHNDQQW�

'LH�YRQ�PLU�YRUJHOHJWH�'LVVHUWDWLRQ�LVW�YRQ�3URI��0DWWKLDV�*U�QNH�EHWUHXW�ZRUGHQ�

>,�DIILUP�LQ�OLHX�RI�DQ�RDWK�WKDW�,�KDYH�SUHSDUHG�WKH�GLVVHUWDWLRQ�VXEPLWWHG�E\�PH

LQGHSHQGHQWO\�DQG�ZLWKRXW�XQDXWKRUL]HG�DVVLVWDQFH��WKDW�,�KDYH�IXOO\�LQGLFDWHG�WKH�VRXUFHV

DQG�DLGV�XVHG��DQG�WKDW�,�KDYH�LGHQWLILHG�LQ�HDFK�LQGLYLGXDO�FDVH�DV�ERUURZHG�WKRVH

SDVVDJHV�RI�WKH�GLVVHUWDWLRQ��LQFOXGLQJ�WDEOHV��PDSV��DQG�LOOXVWUDWLRQV��ZKLFK�DUH�WDNHQ�IURP

RWKHU�ZRUNV�LQ�WHUPV�RI�ZRUGLQJ�RU�PHDQLQJ��DQG�WKDW�WKLV�GLVVHUWDWLRQ�KDV�QRW�\HW�EHHQ

VXEPLWWHG�WR�DQ\�RWKHU�GHSDUWPHQW�IRU�H[DPLQDWLRQ�

,�DP�IDPLOLDU�ZLWK�WKH�GRFWRUDO�UHJXODWLRQV�

7KH�GLVVHUWDWLRQ�VXEPLWWHG�E\�PH�ZDV�VXSHUYLVHG�E\�3URI��0DWWKLDV�*U�QNH�@
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$SSHQGL[�*��3XEOLFDWLRQV

*U�QNH��0���1REHO��.��	�%UDFKW��-����������(IIHFWV�RI�WKH�6723�DQG�/,67�VWUDWHJ\�RQ�WKH

ZULWLQJ�SHUIRUPDQFH�RI�VWUXJJOLQJ�IRXUWK�JUDGHUV� -RXUQDO�RI�(GXFDWLRQ�DQG

/HDUQLQJ�������������

1REHO��.���%DUZDVVHU��$���*U�QNH��0���$VDUR�6DGGOHU��.���	�6DGGOHU��%����������8VLQJ�D

VLPXOWDQHRXV�SURPSWLQJ�SURFHGXUH�WR�LPSURYH�WKH�TXDOLWDWLYH�ZULWLQJ�RI�WKUHH

VWXGHQWV�ZLWK�OHDUQLQJ�GLVDELOLWLHV� ,QWHUQDWLRQDO (GXFDWLRQ�6WXGLHV����������������

1REHO��.��	�*U�QNH��0����������hEHU�GLH�$XVZLUNXQJHQ�HLQHU�3&�JHVW�W]WHQ

6FKUHLEI|UGHUXQJ�DXI�GLH�/lQJH�XQG�4XDOLWlW�YRQ�$XIVlW]HQ�YRQ�ULVLNREHODVWHWHQ

)�QIWNOlVVOHULQQHQ�XQG�)�QIWNOlVVOHUQ� (PSLULVFKH 6RQGHUSlGDJRJLN�������

��������

1REHO��.��	�*U�QNH��0����������(IIHFWV�RI�D�FRPSXWHUL]HG�6723�	�/,67�LQWHUYHQWLRQ�WR

IRVWHU�WH[W�SURGXFWLRQ�VNLOOV�LQ�VWXGHQWV�ZKR�VWUXJJOH�ZLWK�FRPSRVLWLRQ�ZULWLQJ�

,QVLJKWV�LQWR�/HDUQLQJ�'LVDELOLWLHV��������������


