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DQG�JUDQW�QXPEHU������-8�);������IURP�WKH�2IILFH�RI�-XYHQLOH�-XVWLFH�DQG�'HOLQTXHQF\�3UHYHQWLRQ�
2IILFH�RI�-XVWLFH�3URJUDPV��86�'HSDUWPHQW�RI�-XVWLFH��)RU�LQYDOXDEOH�DVVLVWDQFH�LQ�PDNLQJ�WKH�LQWHUYHQWLRQ
SRVVLEOH��ZH�WKDQN�&KDG�$GDPV��5RVHDQQD�$QGHU��%DUEDUD�%\UG�%HQQHWW��9DOHULH�&KDQJ��$NHVKLD
&UDYHQ��7RQ\�'L9LWWRULR��:HQG\�)LQH��0LFKDHO�*ROGVWHLQ��&UDLJ�+RZDUG��7LP�-DFNVRQ��(G�.OXQN�
-DPHV�0LOODU��-DQH\�5RXQWUHH��*UHWFKHQ�&XVLFN��7LPRWK\�.QRZOHV��6WLJ�/HVFKO\��$ODQ�6DIUDQ��/HRQHWWD
6DQGHUV��.DWH�6SLYDN��-XOLD�6WDVFK��6DUD�6WRHOLQJD��(OL]DEHWK�6ZDQVRQ��-RVHSK�:LOFR[��DQG�-RKQ�:ROI�
DV�ZHOO�DV�WKH�VWDIIV�RI�WKH�&KLFDJR�3XEOLF�6FKRRO�V\VWHP��0DWFK�(GXFDWLRQ�DQG�<RXWK�*XLGDQFH��7KDQNV
WR�0DULDQQH�%HUWUDQG�DQG�2IHU�0DODPXG�IRU�KHOSIXO�FRPPHQWV��7KDQNV�WR�6WDF\�1RUULV�IRU�KHU�KHOS
LQ�DFFHVVLQJ�WKH�GDWD�ZH�DQDO\]H�KHUH��WR�$PDQGD�1RUWRQ�DQG�0DWWKHZ�6PLWK�IRU�DOO�RI�WKHLU�YDOXDEOH
DVVLVWDQFH��WR�5LFKDUG�+DUULV�IRU�KLV�LQFUHGLEOH�HIIRUWV�DQDO\]LQJ�WKH�GDWD��DQG�HVSHFLDOO\�WR�1DWKDQ
+HVV�IRU�KLV�DPD]LQJ�OHDGHUVKLS�RI�WKH�GDWD�DQDO\VLV�UHSRUWHG�KHUH��3RLQWV�RI�YLHZ�RU�RSLQLRQV�LQ�WKLV
GRFXPHQW�DUH�WKRVH�RI�WKH�DXWKRUV�DQG�GR�QRW�QHFHVVDULO\�UHSUHVHQW�WKH�RIILFLDO�SRVLWLRQ�RU�SROLFLHV
RI�WKH�86�'HSDUWPHQW�RI�-XVWLFH��$Q\�HUURUV�DUH�RI�FRXUVH�RXU�RZQ���7KH�YLHZV�H[SUHVVHG�KHUHLQ�DUH
WKRVH�RI�WKH�DXWKRUV�DQG�GR�QRW�QHFHVVDULO\�UHIOHFW�WKH�YLHZV�RI�WKH�1DWLRQDO�%XUHDX�RI�(FRQRPLF�5HVHDUFK�
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UHYLHZHG�RU�EHHQ�VXEMHFW�WR�WKH�UHYLHZ�E\�WKH�1%(5�%RDUG�RI�'LUHFWRUV�WKDW�DFFRPSDQLHV�RIILFLDO
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RI�WH[W��QRW�WR�H[FHHG�WZR�SDUDJUDSKV��PD\�EH�TXRWHG�ZLWKRXW�H[SOLFLW�SHUPLVVLRQ�SURYLGHG�WKDW�IXOO
FUHGLW��LQFOXGLQJ���QRWLFH��LV�JLYHQ�WR�WKH�VRXUFH�
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ABSTRACT

There is growing concern that improving the academic skills of disadvantaged youth is too difficult
and costly, so policymakers should instead focus either on vocationally oriented instruction for teens
or else on early childhood education. Yet this conclusion may be premature given that so few
previous interventions have targeted a potential fundamental barrier to school success: “mismatch”
between what schools deliver and the needs of disadvantaged youth who have fallen behind in their
academic or non-academic development. This paper reports on a randomized controlled trial of a
two-pronged intervention that provides disadvantaged youth with non-academic supports that try
to teach youth social-cognitive skills based on the principles of cognitive behavioral therapy (CBT),
and intensive individualized academic remediation. The study sample consists of 106 male 9th and
10th graders in a public high school on the south side of Chicago, of whom 95% are black and 99%
are free or reduced price lunch eligible. Participation increased math test scores by 0.65 of a control
group standard deviation(SD) and 0.48 SD in the national distribution, increased math grades by
0.67 SD, and seems to have increased expected graduation rates by 14 percentage points (46%).
While some questions remain about the intervention, given these effects and a cost per participant
of around $4,400 (with a range of $3,000 to $6,000), this intervention seems to yield larger gains
in adolescent outcomes per dollar spent than many other intervention strategies.
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%\�DJH����WKH�JDS�LQ�DFKLHYHPHQW�WHVW�VFRUHV�EHWZHHQ�$IULFDQ�$PHULFDQ�DQG�ZKLWH�FKLOGUHQ��DV�

PHDVXUHG�LQ�WKH�1DWLRQDO�$VVHVVPHQW�RI�(GXFDWLRQDO�3URJUHVV��1$(3���HTXDOV������VWDQGDUG�GHYLDWLRQV��6'��LQ�

UHDGLQJ�DQG�����6'�LQ�PDWK���'LVSDULWLHV�LQ�WHVW�VFRUHV�DORQJ�LQFRPH�OLQHV�DUH�HYHQ�ODUJHU�DQG�DUH�JURZLQJ�RYHU�

WLPH��5HDUGRQ���������,QHTXDOLW\�LQ�DFDGHPLF�DFKLHYHPHQW�LV�DQ�LPSRUWDQW�FRQWULEXWRU�WR�RWKHU�IRUPV�RI�

LQHTXDOLW\��IRU�H[DPSOH�ZLWK�UHVSHFW�WR�VFKRROLQJ�DWWDLQPHQW��LQFRPH��KHDOWK��DQG�FULPH�LQYROYHPHQW��

:KLOH�WKHUH�LV�ZLGHVSUHDG�DJUHHPHQW�DERXW�WKH�LPSRUWDQFH�RI�WKLV�SUREOHP��WKHUH�UHPDLQV�JUHDW�

XQFHUWDLQW\�DERXW�WKH�EHVW�ZD\�WR�VROYH�LW��7KHUH�DUH�UHPDUNDEO\�IHZ�VXFFHVV�VWRULHV�RI�HIIRUWV�WR�LPSURYH�

DFDGHPLF�RXWFRPHV�RI�GLVDGYDQWDJHG�\RXWK���ZKLFK�KDV�OHG�WR�JURZLQJ�FRQFHUQV�DERXW�WKH�YDOXH�RI�VXFK�HIIRUWV��

)RU�H[DPSOH�&XOOHQ��/HYLWW��5REHUWVRQ�DQG�6DGRII��������DUJXH�WKDW�UDWKHU�WKDQ�IRFXV�RQ�FROOHJH�ERXQG�

DFDGHPLFV�IRU�GLVDGYDQWDJHG�WHHQV��VHFRQGDU\�VFKRROV�VKRXOG�IRFXV�RQ�WHFKQLFDO�RU�YRFDWLRQDO�HGXFDWLRQ��

&DUQLHUR�DQG�+HFNPDQ��������S������DUJXH�IRU�D�IRFXV�RQ�\RXQJHU�FKLOGUHQ��³7KH�UHWXUQ�WR�>KXPDQ�FDSLWDO@�

LQYHVWPHQW�LQ�WKH�\RXQJ�LV�DSSDUHQWO\�TXLWH�KLJK��WKH�UHWXUQ�WR�LQYHVWPHQW�LQ�WKH�ROG�DQG�OHVV�DEOH�LV�TXLWH�ORZ�´�

<HW�WKH�FRQFOXVLRQ�WKDW�DGROHVFHQFH�LV�WRR�ODWH�WR�LPSURYH�WKH�DFDGHPLF�RXWFRPHV�RI�GLVDGYDQWDJHG�

FKLOGUHQ�PD\�EH�SUHPDWXUH��JLYHQ�WKH�SRVVLELOLW\�WKDW�SUHYLRXV�LQWHUYHQWLRQV�PD\�KDYH�PLVGLDJQRVHG�WKH�NH\�

EDUULHUV�WR�VXFFHVV�IRU�WKLV�SRSXODWLRQ�DQG�VR�KDYH�EHHQ�DLPLQJ�DW�WKH�ZURQJ�WDUJHW��7KH�8�6��FXUUHQWO\�VSHQGV�

DURXQG������ELOOLRQ�HDFK�\HDU�RQ�SXEOLF�.����VFKRROLQJ���$IWHU�WKH�ILUVW�IHZ�JUDGHV��WKH�H[SOLFLW�IRFXV�RI�PRVW�

SXEOLF�VFKRRO�LQVWUXFWLRQ�LV�RQ�WKH�GHYHORSPHQW�RI�DFDGHPLF�VNLOOV��0RVW�HGXFDWLRQ�UHIRUP�HIIRUWV�IRFXV�RQ�

LPSURYLQJ�WKH�TXDOLW\�ZLWK�ZKLFK�JUDGH�OHYHO�PDWHULDO�LV�WDXJKW��RU�WKH�LQFHQWLYHV�VWXGHQWV�KDYH�WR�OHDUQ�LW��

:H�K\SRWKHVL]H�WKDW�WKHUH�DUH�LPSRUWDQW�PLVPDWFKHV�EHWZHHQ�ZKDW�PDQ\�VWXGHQWV��HVSHFLDOO\�WKRVH�IURP�

GLVDGYDQWDJHG�EDFNJURXQGV��QHHG��DQG�ZKDW�PDQ\�FXUUHQW�HGXFDWLRQ�SROLFLHV�WU\��RU�DUH�DEOH��WR�SURYLGH��

�������������������������������������������������
��7KH�H[DFW�PDJQLWXGH�RI�WKH�EODFN�ZKLWH�JDS�GHSHQGV�RQ�WKH�VWXG\�VDPSOH�H[DPLQHG��WKH�DJH�DW�ZKLFK�WKH�JDS�LV�PHDVXUHG��WKH�
DFKLHYHPHQW�DVVHVVPHQW�WKDW�LV�XVHG��DQG�WKH�DFDGHPLF�VXEMHFW�EHLQJ�H[DPLQHG��PRVW�VWXGLHV�UHSRUW�WKH�JDS�DPRQJ�DGROHVFHQWV�WR�EH�
LQ�WKH�UDQJH�IURP�����WR�����VWDQGDUG�GHYLDWLRQV��ZLWK�JDSV�WKDW�WHQG�WR�EH�ODUJHU�IRU�PDWK�WKDQ�UHDGLQJ��-HQFNV�	�3KLOOLSV��������
&ORWIHOWHU��/DGG�	�9LJGRU��������)U\HU��������5HDUGRQ���������
��0RVW�DFDGHPLF�LQWHUYHQWLRQV�IRU�GLVDGYDQWDJHG�DGROHVFHQWV�WHQG�WR�IRFXV�RQ�PHDVXUHV�OLNH�VFKRROLQJ�DWWDLQPHQW�RU�KLJK�VFKRRO�
JUDGXDWLRQ�DV�WKH�RXWFRPH�RI�SULPDU\�LQWHUHVW��7KH�8�6��'HSDUWPHQW�RI�(GXFDWLRQ¶V�:KDW�:RUNV�&OHDULQJKRXVH�JLYHV�QR�GURSRXW�
SUHYHQWLRQ�SURJUDP�LWV�WRS�UDWLQJ�IRU�VWURQJ�HIIHFWV��ZKLOH�WKH�&RDOLWLRQ�IRU�(YLGHQFH�%DVHG�3ROLF\�GRHV�QRW�OLVW�D�VLQJOH�SURJUDP�IRU�
DGGUHVVLQJ�KLJK�VFKRRO�JUDGXDWLRQ�UDWHV�DPRQJ�LWV�³7RS�7LHU´�SURJUDPV��
��KWWS���ZZZ�FHQVXV�JRY�FRPSHQGLD�VWDWDE������WDEOHV���V�����SGI�
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*URZLQJ�XS�LQ�GLVWUHVVHG��GDQJHURXV�XUEDQ�DUHDV�PD\�DIIHFW�WKH�GHYHORSPHQW�RI�³QRQ�DFDGHPLF´�IDFWRUV�OLNH�

VRFLDO�LQIRUPDWLRQ�SURFHVVLQJ�VW\OHV�RU�RWKHU�IHDWXUHV�RI�MXGJPHQW�DQG�GHFLVLRQ�PDNLQJ�WKDW�DIIHFW�KRZ�VWXGHQWV�

HQJDJH�ZLWK�VFKRRO�WKURXJKRXW�WKHLU�.����FDUHHUV��7KHVH�VWXGHQWV�PD\�EHQHILW�IURP�DGGLWLRQDO�KHOS�ZLWK�

GHFLVLRQ�PDNLQJ�DW�DJHV�ZKHUH�VFKRROV�QR�ORQJHU�H[SOLFLWO\�IRFXV�RQ�WKLV�DUHD���

2Q�WKH�DFDGHPLF�VLGH�ZH�NQRZ�WKDW�WKH�YDULDQFH�LQ�DFKLHYHPHQW�DPRQJ�DOO�VWXGHQWV�LQFUHDVHV�DV�WKH\�

SURJUHVV�LQ�VFKRRO��&DVFLR�DQG�6WDLJHU���������D�SUREOHP�WKDW�PD\�EH�H[DFHUEDWHG�LQ�XUEDQ�DUHDV�ZKHUH�VHYHUH�

GLVDGYDQWDJH�DPRQJ�PDQ\�VWXGHQWV�DIIHFWV�WKH�UDWH�DW�ZKLFK�WKH\�OHDUQ�DFDGHPLF�PDWHULDO��ZKLFK�WKHQ�OHDGV�

WKHP�WR�IDOO�EHKLQG�JUDGH�OHYHO��ZKLFK�PDNHV�LW�PRUH�GLIILFXOW�WR�NHHS�XS�ZLWK�VXEVHTXHQW�JUDGH�OHYHO�

LQVWUXFWLRQ��ZKLFK�OHDGV�WKHP�WR�IDOO�\HW�IXUWKHU�EHKLQG��$VVHVVPHQWV�RI�VRPH�RI�WKH�PRVW�GLVDGYDQWDJHG�\RXQJ�

SHRSOH�LQ�&KLFDJR�±�WKRVH�ZKR�ZLQG�XS�LQ�WKH�&RRN�&RXQW\�-DLO�±�ILQG�WKH\�FDQ�EH�XS�WR�VHYHQ�\HDUV�EHKLQG�

JUDGH�OHYHO�LQ�UHDGLQJ�DQG�XS�WR����\HDUV�EHKLQG�LQ�PDWK��.HHOH\���������7KH�QHHG�IRU�RSWLRQV�WR�LQWHQVLYHO\�

KHOS�WKRVH�ZKR�KDYH�IDOOHQ�EHKLQG�±�WR�SURYLGH�D�UHDO�VDIHW\�QHW�±�LV�D�NH\�V\VWHPLF�FKDOOHQJH�IRU�XUEDQ�VFKRRO�

GLVWULFWV�VHUYLQJ�ODUJH�QXPEHUV�RI�GLVDGYDQWDJHG�VWXGHQWV��

,Q�WKLV�SDSHU�ZH�UHSRUW�RQ�WKH�UHVXOWV�RI�D�UDQGRPL]HG�FRQWUROOHG�WULDO��5&7��RI�D�WZR�SURQJHG�

LQWHUYHQWLRQ�WKDW�WULHV�WR�SURYLGH�ERWK�DFDGHPLF�DQG�QRQ�DFDGHPLF�UHPHGLDWLRQ�IRU�GLVDGYDQWDJHG�\RXWK�ZKR�DUH�

IDOOLQJ�EHKLQG�DQG�DW�JUHDW�ULVN�IRU�VOLSSLQJ�WKURXJK�WKH�FUDFNV�RI�WKH�FXUUHQW�VFKRRO�V\VWHP�DQG�GURSSLQJ�RXW��

7KH�QRQ�DFDGHPLF�LQWHUYHQWLRQ��GHYHORSHG�E\�<RXWK�*XLGDQFH�DQG�FDOOHG�%HFRPLQJ�D�0DQ��%$0���LQFOXGHV�

VRFLDO�FRJQLWLYH�VNLOOV�WUDLQLQJ�EDVHG�RQ�FRJQLWLYH�EHKDYLRUDO�WKHUDS\��&%7��SULQFLSOHV��$�SUHYLRXV�5&7�E\�RXU�

WHDP�IRXQG�WKH�LQWHUYHQWLRQ�UHGXFHG�UDWHV�RI�YLROHQFH�LQYROYHPHQW��E\������DQG�LQFUHDVHG�VFKRROLQJ�

HQJDJHPHQW��EXW�GLG�QRW�KDYH�GHWHFWDEOH�HIIHFWV�RQ�WHVW�VFRUHV�ZKHQ�GHOLYHUHG�RQ�LWV�RZQ��+HOOHU�HW�DO�����������

7KH�DFDGHPLF�LQWHUYHQWLRQ�LV�LQWHQVLYH��LQGLYLGXDOL]HG�WZR�RQ�RQH�PDWK�WXWRULQJ�SURYLGHG�IRU�RQH�KRXU�

SHU�GD\�HDFK�DQG�HYHU\�GD\��EDVHG�RQ�WKH�PRGHO�GHYHORSHG�E\�0DWFK�(GXFDWLRQ��)RU�GHFDGHV�HGXFDWLRQ�

UHVHDUFKHUV�KDYH�WKRXJKW�WKDW�VPDOO�JURXS�WXWRULQJ�JHQHUDWHV�³WKH�EHVW�OHDUQLQJ�FRQGLWLRQV�ZH�FDQ�GHYLVH�´�DQG�

KDYH�VWUXJJOHG�WR�VROYH�WKH�NH\�FKDOOHQJH�WKDW�VPDOO�JURXS�WXWRULQJ�E\�UHJXODU�WHDFKHUV�LV�³WRR�FRVWO\�IRU�PRVW�

VRFLHWLHV�WR�EHDU�RQ�D�ODUJH�VFDOH´��%ORRP��������S������0DWFK�VROYHV�WKLV�SUREOHP�E\�UHFRJQL]LQJ�WKDW�VPDOO�

JURXS�WXWRULQJ�VLPSOLILHV�WKH�WHDFKLQJ�WDVN�LQ�PDQ\�ZD\V��IRU�H[DPSOH�E\�HOLPLQDWLQJ�WKH�QHHG�IRU�VSHFLDOL]HG�
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WUDLQLQJ�LQ�FODVVURRP�PDQDJHPHQW��DQG�VR�JUHDWO\�H[SDQGV�WKH�VHW�RI�SHRSOH�FDSDEOH�RI�EHLQJ�VXFFHVVIXO�

LQVWUXFWRUV��0DWFK�KLUHV�ZHOO�HGXFDWHG�FRPPLWWHG�SHRSOH�ZKR�XVXDOO\�GR�QRW�KDYH�IRUPDO�WHDFKHU�WUDLQLQJ��EXW�

DUH�ZLOOLQJ�WR�ZRUN�IRU�D�\HDU�LQ�WKLV�MRE�IRU�D�PRGHVW�VWLSHQG�DV�D�SXEOLF�VHUYLFH��VLPLODU�WR�SURJUDPV�OLNH�7HDFK�

IRU�$PHULFD���)U\HU¶V��������QRQ�H[SHULPHQWDO�VWXG\�LQ�WKH�+RXVWRQ�3XEOLF�6FKRROV�IRXQG�JDLQV�LQ�PDWK�VFRUHV�

LQ�WKH�JUDGHV�H[SRVHG�WR�0DWFK�WXWRULQJ���WK�DQG��WK��RQ�WKH�RUGHU�RI�����6'�DQG�����6'��UHVSHFWLYHO\��DOWKRXJK�

WKDW�SURPLVLQJ�LQWHUYHQWLRQ�KDV�QRW�\HW�EHHQ�VXEMHFW�WR�DQ�5&7���

7KH�GDWD�IURP�RXU�&KLFDJR�H[SHULPHQW�VXJJHVWV�WKDW�SURJUDP�SDUWLFLSDWLRQ��WKH�HIIHFWV�RI�WUHDWPHQW�RQ�

WKH�WUHDWHG��RU�727��LQFUHDVHG�PDWK�DFKLHYHPHQW�WHVW�VFRUHV�E\������RI�WKH�FRQWURO�JURXS¶V�VWDQGDUG�GHYLDWLRQ�

�HTXDO�WR�����6'�ZLWKLQ�WKH�QDWLRQDO�GLVWULEXWLRQ���ZKLFK�HTXDOV�D�FKDQJH�LQ�UDQN�ZLWKLQ�WKH�QDWLRQDO�WHVW�VFRUH�

GLVWULEXWLRQ�RI����SHUFHQWLOH�SRLQWV��7KHVH�JDLQV�ZHUH�PHDVXUHG�RQ�D�EURDG�WHVW�RI�PDWK�DFKLHYHPHQW��$&7�

,QF�¶V�(;3/25(�DQG�3/$1�WHVWV���3DUWLFLSDWLRQ�DOVR�LPSURYHG�PDWK�JUDGHV�E\�����6'��DQG�KDG�VL]DEOH��EXW�

VRPHWLPHV�QRW�TXLWH�VWDWLVWLFDOO\�VLJQLILFDQW��HIIHFWV�LQ�UHGXFLQJ�DEVHQFHV�E\�RQH�TXDUWHU�DQG�)¶V�LQ�PDWK�DQG�

QRQ�PDWK�FODVVHV�E\�WZR�WKLUGV��3DUWLFLSDWLRQ�DOVR�LPSURYHG�D�&KLFDJR�3XEOLF�6FKRROV��&36��LQGLFDWRU�IRU�EHLQJ�

³RQ�WUDFN´�IRU�JUDGXDWLRQ��$OOHQVZRUWK�DQG�(DVWRQ��������E\������ZKLFK�WUDQVODWHV�LQWR�D�JDLQ�LQ�H[SHFWHG�KLJK�

VFKRRO�JUDGXDWLRQ�UDWHV�RI�DERXW����SHUFHQWDJH�SRLQWV��

7KHVH�UHVXOWV�DUH�VWULNLQJ�SDUWO\�EHFDXVH�WKH\�FRPH�IURP�ZRUNLQJ�ZLWK�D�WDUJHW�SRSXODWLRQ�RI�WKH�VRUW�IRU�

ZKLFK�PDQ\�KDYH�WKRXJKW�LPSURYLQJ�DFDGHPLF�RXWFRPHV�ZDV�LQIHDVLEOH�±�����PDOH�\RXWK�HQUROOHG�LQ��WK�DQG�

��WK�JUDGH�LQ�DFDGHPLF�\HDU���������LQ�D�SXEOLF�KLJK�VFKRRO�RQ�WKH�VRXWK�VLGH�RI�&KLFDJR��2I�WKH�\RXWK�LQ�RXU�

VWXG\�VDPSOH������ZHUH�HOLJLEOH�IRU�IUHH�RU�UHGXFHG�SULFH�OXQFK�DQG�����DUH�EODFN��ZLWK�DYHUDJH�EDVHOLQH�

UHDGLQJ�DQG�PDWK�VFRUHV�WKDW�IHOO�DW�WKH���WK�DQG���QG�SHUFHQWLOHV�RI�WKH�QDWLRQDO�GLVWULEXWLRQ��UHVSHFWLYHO\��:KDW�

LV�DOVR�VWULNLQJ�DERXW�WKHVH�UHVXOWV�LV�WKDW�SURJUDPPLQJ�GLG�QRW�VWDUW�XQWLO�WKH�PLGGOH�RI�1RYHPEHU��VR�WKH�

SURJUDPPLQJ�GXUDWLRQ�ZDV�RQO\�DERXW�WKUHH�TXDUWHUV�RI�DQ�DFDGHPLF�\HDU��

7KHUH�DUH�VHYHUDO�LPSRUWDQW�TXHVWLRQV�WKDW�UHPDLQ�DERXW�RXU�UHVXOWV��LQFOXGLQJ�ZKHWKHU�RU�KRZ�WKHVH�

UHVXOWV�ZLOO�SHUVLVW�RYHU�WLPH��DQG�WKH�UHODWLYH�HIIHFWLYHQHVV�RI�WKH�WZR�FRPSRQHQWV�RI�WKH�LQWHUYHQWLRQ��7KH�IDFW�

WKDW�WKHUH�DSSHDUV�WR�EH�VRPH�FURVVRYHU�RU�VSLOORYHU�DFURVV�WKH�DFDGHPLF�DQG�QRQ�DFDGHPLF�FRPSRQHQWV�RI�RXU�

LQWHUYHQWLRQ��WRJHWKHU�ZLWK�RXU�VPDOO�VDPSOH�VL]H��PDNHV�LW�FRPSOLFDWHG�WR�FOHDQO\�GLVWLQJXLVK�WKH�HIIHFWV�RI�WKH�



��
GLIIHUHQW�FRPSRQHQWV�RI�WKH�LQWHUYHQWLRQ�EXQGOH��<HW�RXU�EHQFKPDUN�HVWLPDWH�IRU�WKH�FRPELQHG�FRVW�RI�WKH�

³WUHDWPHQW�EXQGOH´�LV�RQ�WKH�RUGHU�RI���������ZLWK�D�GHIHQVLEOH�UDQJH�RI��������WR��������SHU�VWXGHQW��:KLOH�

VXFK�D�VPDOO�VWXG\�FDQQRW�EH�WKH�GHILQLWLYH�ZRUG�RQ�KRZ�WR�UHGXFH�GLVSDULWLHV�LQ�DFDGHPLF�RXWFRPHV�ZLWKLQ�WKH�

8�6���LI�WKHVH�SLORW�UHVXOWV�FRXOG�EH�DFKLHYHG�DW�ODUJH�VFDOH�WKH�JDLQV�LQ�DGROHVFHQW�RXWFRPHV�SHU�GROODU�VSHQW�

ZRXOG�EH�ODUJHU�WKDQ�PDQ\�RWKHU�VWUDWHJLHV�WKDW�KDYH�EHHQ�WULHG��LQFOXGLQJ�LQ�WKH�HDUO\�FKLOGKRRG�DUHD��

7KH�UHPDLQGHU�RI�WKLV�SDSHU�LV�RUJDQL]HG�DV�IROORZV��7KH�VHFRQG�VHFWLRQ�GLVFXVVHV�WKH�WKHRU\�EHKLQG�WKH�

LQWHUYHQWLRQV�ZH�GHOLYHU�LQ�WKLV�5&7��7KH�WKLUG�VHFWLRQ�GHVFULEHV�WKH�LQWHUYHQWLRQV��2XU�GDWD�VRXUFHV�DUH�

GHVFULEHG�LQ�VHFWLRQ�IRXU��RXU�DQDO\WLF�DSSURDFK�LV�RXWOLQHG�LQ�VHFWLRQ�ILYH��RXU�PDLQ�ILQGLQJV�DUH�UHSRUWHG�LQ�

VHFWLRQ�VL[��DQG�WKH�OLPLWDWLRQV�DQG�LPSOLFDWLRQV�RI�WKHVH�UHVXOWV��LQFOXGLQJ�KRZ�WKH�JDLQV�SHU�GROODU�VSHQW�IURP�

WKLV�LQWHUYHQWLRQ�FRPSDUH�ZLWK�RWKHU�HGXFDWLRQDO�LQWHUYHQWLRQV��DUH�GLVFXVVHG�LQ�VHFWLRQ�VHYHQ��

,,� 7+(25<��

2XU�VWXG\�LV�PRWLYDWHG�E\�WKH�K\SRWKHVLV�WKDW�WKHUH�LV�D�³PLVPDWFK´�EHWZHHQ�WKH�VRUWV�RI�VXSSRUWV�WKDW�

GLVDGYDQWDJHG�\RXWK�QHHG�WR�VXFFHHG�LQ�VFKRRO��DQG�ZKDW�PRVW�SUHYLRXV�HGXFDWLRQ�RU�VRFLDO�SROLF\�LQWHUYHQWLRQV�

KDYH�SURYLGHG��7KDW�PLVPDWFK��ZH�EHOLHYH��SURYLGHV�DQ�H[SODQDWLRQ�IRU�ZK\�VR�IHZ�SUHYLRXV�LQWHUYHQWLRQV�KDYH�

EHHQ�VXFFHVVIXO�±�ZKLFK�UXQV�FRXQWHU�WR�WKH�DOWHUQDWLYH�K\SRWKHVLV�WKDW�DGROHVFHQFH�LV�DOUHDG\�WRR�ODWH�WR�

LQWHUYHQH�DQG�VXEVWDQWLDOO\�DQG�FRVW�HIIHFWLYHO\�LPSURYH�DFDGHPLF�RXWFRPHV��

$� 1RQ�DFDGHPLF�EDUULHUV�

7R�XQGHUVWDQG�WKH�VRUWV�RI�VXSSRUWV�GLVDGYDQWDJHG�\RXWK�LQ�RXU�VWXG\�VLWH�RI�&KLFDJR�PLJKW�EHQHILW�IURP��

LW�LV�ILUVW�XVHIXO�WR�XQGHUVWDQG�WKH�FRQWH[W�LQ�ZKLFK�WKHVH�\RXWK�DUH�JURZLQJ�XS�DQG�DWWHQGLQJ�VFKRRO��7KH�&36�

V\VWHP�LV�RQH�RI�WKH�QDWLRQ¶V�ODUJHVW�XUEDQ�VFKRRO�GLVWULFWV��ZLWK�RYHU��������WHDFKHUV�VHUYLQJ�RYHU���������

VWXGHQWV�LQ�����VFKRROV��LQFOXGLQJ�����KLJK�VFKRROV��$V�LQ�PDQ\�XUEDQ�GLVWULFWV��VWXGHQWV�DUH�GLVSURSRUWLRQDWHO\�

IURP�GLVDGYDQWDJHG�IDPLO\�EDFNJURXQGV��)XOO\�����RI�&36�VWXGHQWV�DUH�HOLJLEOH�IRU�IUHH�RU�UHGXFHG�SULFH�OXQFK��

����DUH�$IULFDQ�$PHULFDQ������DUH�/DWLQR�����DUH�ZKLWH��DQG����DUH�$VLDQ�3DFLILF�,VODQGHU��

7KH�VSHFLILF�KLJK�VFKRRO�LQ�ZKLFK�ZH�FDUULHG�RXW�WKH�SUHVHQW�VWXG\¶V�5&7�LV�ORFDWHG�LQ�D�YHU\�UDFLDOO\�

DQG�HFRQRPLFDOO\�VHJUHJDWHG�QHLJKERUKRRG�RQ�WKH�VRXWK�VLGH�RI�&KLFDJR��0LUURULQJ�WKH�VRFLR�GHPRJUDSKLFV�RI�

WKH�VXUURXQGLQJ�FRPPXQLW\��QHDUO\�DOO�VWXGHQWV�LQ�WKH�VWXG\�KLJK�VFKRRO�DUH�$IULFDQ�$PHULFDQ�DQG�DUH�HOLJLEOH�



��
IRU�IUHH�RU�UHGXFHG�SULFH�OXQFK��7KH�VFKRRO�LV�UHODWLYHO\�VPDOO�FRPSDUHG�WR�PDQ\�RWKHU�ELJ�FLW\�KLJK�VFKRROV��

ZLWK�IHZHU�WKDQ�������WRWDO�VWXGHQWV�HQUROOHG�DFURVV�JUDGHV�������7KH�FRPPXQLW\�LQ�ZKLFK�WKH�VFKRRO�LV�ORFDWHG�

LV�DOVR�DPRQJ�WKH�PRVW�GDQJHURXV�LQ�&KLFDJR��7KH�KRPLFLGH�UDWH�LQ�WKH�FRPPXQLW\�LQ�UHFHQW�\HDUV�KDV�UDQJHG�

IURP�DURXQG����WR����SHU����������%\�ZD\�RI�FRPSDULVRQ��WKH�KRPLFLGH�UDWH�LQ�&KLFDJR�DV�D�ZKROH�LQ�UHFHQW�

\HDUV�KDV�EHHQ�DURXQG����RU����SHU����������DQG�LQ�WKH�8�6��DV�D�ZKROH�LV�RQ�WKH�RUGHU�RI���RU���SHU����������

2QH�NH\�UHDVRQ�PDQ\�SHRSOH�KDYH�EHFRPH�VNHSWLFDO�DERXW�WKH�HIILFDF\�RI�DFDGHPLF�SURJUDPPLQJ�IRU�

GLVDGYDQWDJHG�\RXWK�LV�WKH�FRQFHUQ�WKDW�WKH�GHOHWHULRXV�HIIHFWV�RI�SRYHUW\�PD\�DOUHDG\�EH�WRR�HQWUHQFKHG�E\�

DGROHVFHQFH��VR�WKDW�EURDGHU�SROLF\�UHVSRQVHV�DUH�UHTXLUHG�WKDW�DOVR�DGGUHVV�WKH�QRQ�DFDGHPLF�EDUULHUV�WR�VFKRRO�

VXFFHVV�WKDW�FKLOGUHQ�IURP�ORZ�LQFRPH�EDFNJURXQGV�IDFH��VHH�IRU�H[DPSOH�/DGG���������7KH�SRZHUIXO�UROH�RI�

IDPLO\�EDFNJURXQG�LQ�H[SODLQLQJ�KRZ�VWXGHQWV�IDUH�LQ�VFKRRO�KDV�EHHQ�D�PDMRU�HGXFDWLRQ�SROLF\�FRQFHUQ�VLQFH�DW�

OHDVW�WKH�WLPH�RI�WKH�ODQGPDUN�&ROHPDQ�5HSRUW�RI�������&ROHPDQ�HW�DO���������VHH�DOVR�-HQFNV�DQG�0D\HU��������

DQG�'XQFDQ�DQG�0XUQDQH���������

,Q�SULQFLSOH�RQH�ZD\�WR�DGGUHVV�WKH�KDUPIXO�HIIHFWV�RI�SRYHUW\�DQG�GLVDGYDQWDJH�RQ�FKLOGUHQ¶V�VFKRROLQJ�

RXWFRPHV�LV�WR�GLUHFWO\�UHGXFH�SRYHUW\�DQG�GLVDGYDQWDJH��DOWKRXJK�WKLV�KDV�SURYHQ�FKDOOHQJLQJ�WR�DFKLHYH�LQ�

SUDFWLFH��7KH�RIILFLDO�SRYHUW\�UDWH�LQ�WKH�8�6��KDV�QRW�FKDQJHG�PXFK�VLQFH�WKH�ODWH�����V��VHH�)LJXUH���LQ�

'H1DYDV�:DOW��3URFWRU�DQG�6PLWK���������:KLOH�IRFXVLQJ�RQ�FRQVXPSWLRQ�UDWKHU�WKDQ�FDVK�LQFRPH�VXJJHVWV�D�

VRPHZKDW�PRUH�SURPLVLQJ�ORQJ�UXQ�WUHQG�LQ�SRYHUW\�UDWHV��0H\HU�DQG�6XOOLYDQ���������WKH�VRUWV�RI�WUDQVIHU�

SROLFLHV�WKDW�PD\�KHOS�IXUWKHU�UHGXFH�SRYHUW\�LQ�$PHULFD�DUH�FRVWO\���

$Q�DOWHUQDWLYH�DSSURDFK�LV�WR�WU\�WR�DGGUHVV�WKH�PHFKDQLVPV�WKDW�PHGLDWH�WKH�GHOHWHULRXV�HIIHFWV�RI�

SRYHUW\�DQG�GLVDGYDQWDJH�RQ�VFKRROLQJ�RXWFRPHV��$�ODUJH�ERG\�RI�FRUUHODWLRQDO�UHVHDUFK�VKRZV�WKDW�VFKRROLQJ�

DQG�RWKHU�NH\�OLIH�RXWFRPHV�DUH�FRUUHODWHG�ZLWK�ZKDW�HFRQRPLVWV�KDYH�FRPH�WR�FDOO�³QRQ�FRJQLWLYH�VNLOOV´��RU�

ZKDW�SV\FKRORJLVWV�OLNH�'RGJH�HW�DO���������FDOO�³VRFLDO�FRJQLWLYH�VNLOOV´��VXFK�DV�VHOI�UHJXODWLRQ��VRFLDO�

�������������������������������������������������
��0DQ\�VRFLDO�VFLHQWLVWV�KDYH�ORQJ�WKRXJKW�WKDW�FRPPXQLW\�OHYHO�GLVDGYDQWDJH�LV�DOVR�DQ�LPSRUWDQW�GHWHUPLQDQW�RI�FKLOGUHQ¶V�OHDUQLQJ�
RXWFRPHV��:KLOH�WKH�DPRXQW�RI�UHVLGHQWLDO�VHJUHJDWLRQ�E\�UDFH�LQ�WKH�8�6��KDV�EHHQ�GHFOLQLQJ�RYHU�WLPH�VLQFH�������*ODHVHU�DQG�
9LJGRU���������WKH�DPRXQW�RI�LQFRPH�VHJUHJDWLRQ�KDV�EHHQ�LQFUHDVLQJ��VHH�.QHHERQH��1DGHDX�DQG�%HUXEH���������:DWVRQ��������DQG�
5HDUGRQ�DQG�%LVFKRII���������



��
LQIRUPDWLRQ�SURFHVVLQJ��FRQIOLFW�UHVROXWLRQ��³JULW´�DQG�IXWXUH�RULHQWDWLRQ���$�IRFXV�RQ�QRQ�DFDGHPLF�EDUULHUV�WR�

VXFFHVV�LV�WKRXJKW�E\�PDQ\�³QR�H[FXVHV´�FKDUWHU�VFKRROV�WR�EH�RQH�RI�WKH�NH\V�WR�WKHLU�RZQ�SHUFHLYHG�VXFFHVV��

DV�WKH�GHDQ�RI�VWXGHQWV�DW�RQH�VFKRRO�VDLG��³$W�.,33��ZH¶YH�DOZD\V�VDLG�WKDW�FKDUDFWHU�LV�MXVW�DV�LPSRUWDQW�DV�

DFDGHPLFV´��7RXJK��������S��������

<HW�PRVW�SXEOLF�VFKRRO�V\VWHPV�DW�SUHVHQW�GR�QRW�GHYRWH�PXFK�WLPH�WR�H[SOLFLWO\�DGGUHVVLQJ�QRQ�

DFDGHPLF�IDFWRUV��DW�OHDVW�DIWHU�WKH�HDUOLHVW�JUDGHV�RI�HOHPHQWDU\�VFKRRO��3UHYLRXV�UHVHDUFK�GRHV�ILQG�WKDW�

VSHQGLQJ�PRUH�WLPH�LQ�KLJK�VFKRRO�VHHPV�WR�LQFUHDVH�QRQ�DFDGHPLF�IDFWRUV�UHODWHG�WR�GHFLVLRQ�PDNLQJ��WUXVW��

DQG�ULVN\�EHKDYLRU��2UHRSRXORV�DQG�6DOYDQHV���������%XW�WKHUH�PD\�EH�KLJK�UHWXUQV�WR�GHYRWLQJ�PRUH�H[SOLFLW�

DWWHQWLRQ�DQG�HIIRUW�WR�DGGUHVVLQJ�WKHVH�QRQ�DFDGHPLF�EDUULHUV�WR�VFKRRO�VXFFHVV�GXULQJ�DGROHVFHQFH��7KH�TXDOLW\�

RI�WKH�H[LVWLQJ�HPSLULFDO�HYLGHQFH�RQ�WKH�YDOXH�RI�H[SOLFLWO\�DGGUHVVLQJ�QRQ�DFDGHPLF�IDFWRUV�RU�VNLOOV�DPRQJ�

GLVDGYDQWDJHG�\RXWK�LV�FXUUHQWO\�QRW�LGHDO���7KLV�UHPDLQV�DQ�LPSRUWDQW�RSHQ�TXHVWLRQ��

%� $FDGHPLF�EDUULHUV�

*LYHQ�WKH�KLJK�OHYHOV�RI�GLVDGYDQWDJH�WKDW�VR�PDQ\�FKLOGUHQ�LQ�&KLFDJR�DQG�RWKHU�$PHULFDQ�FLWLHV�IDFH��

LW�LV�SHUKDSV�QRW�VXUSULVLQJ�WKDW�PDQ\�VWUXJJOH�WR�NHHS�XS�LQ�VFKRRO�±�DOWKRXJK�WKHUH�LV�D�VXEVWDQWLDO�DPRXQW�RI�

YDULDWLRQ�LQ�WKH�GHJUHH�WR�ZKLFK�FKLOGUHQ�IDOO�EHKLQG��,Q�JHQHUDO��HGXFDWLRQ�GDWD�VKRZ�WKDW�WKH�YDULDQFH�LQ�VWXGHQW�

DFKLHYHPHQW�LQFUHDVHV�DV�FKLOGUHQ�SURJUHVV�LQ�VFKRRO��&DVFLR�DQG�6WDLJHU���������7KH�UHVXOW�LV�JUHDW�YDULDELOLW\�

LQ�DFDGHPLF�OHYHOV�DQG�QHHGV�E\�PLGGOH�RU�KLJK�VFKRRO��ZKLFK�DUH�TXLWH�SURQRXQFHG�LQ�XUEDQ�VFKRRO�GLVWULFWV�

OLNH�&36��,Q�WKH������1$(3��IXOO\�����RI��WK�JUDGHUV�LQ�&KLFDJR�ZHUH�EHORZ�EDVLF�OHYHO�LQ�PDWK������ZHUH�DW�

EDVLF�OHYHO������ZHUH�DW�SURILFLHQW�OHYHO�DQG����ZHUH�DGYDQFHG���.HHOH\��������IRXQG�WKDW�DPRQJ�WKRVH�

&KLFDJR�\RXWK�DW�KLJKHVW�ULVN�IRU�VFKRRO�IDLOXUH�DQG�FULPH��WKRVH�DUUHVWHG�DQG�VHQW�WR�WKH�&RRN�&RXQW\�-DLO���
�������������������������������������������������
5 6HH�DOVR�%RUJKDQV��HW�DO��������%RZOHV��*LQWLV�	�2VERUQH�������&XQKD�	�+HFNPDQ�������'RGJH�������'RGJH��HW�DO���������
+HFNPDQ�	�5XELQVWHLQ�������+HFNPDQ��6WL[UXG�	�8U]XD�������0RIILWW��HW�DO��������0RQDKDQ��HW�DO������� 
��6RFLDO�HPRWLRQDO�OHDUQLQJ��6(/��SURJUDPV�KDYH�VKRZQ�PL[HG�UHVXOWV�ZLWK�\RXWK�LQ�VFKRRO�VHWWLQJV��ZKLFK�PDNHV�LW�GLIILFXOW�WR�SLQ�
GRZQ�UHDVRQDEOH�LQWHUYHQWLRQ�VWUDWHJLHV�RU�H[SHFWDWLRQV�RI�ORQJHU�WHUP�UHVXOWV��)RU�H[DPSOH�WKH�3RVLWLYH�$GROHVFHQW�&KRLFHV�7UDLQLQJ�
�3$&7��LQWHUYHQWLRQ�KHOSV�$IULFDQ�$PHULFDQ�\RXWK�EHWWHU�LQWHUDFW�ZLWK�HDFK�RWKHU�DQG�ILQGV�WKDW�WKHUH�LV�D�UHGXFWLRQ�LQ�VFKRRO�
VXVSHQVLRQV�DV�D�UHVXOW��+DPPRQG�	�<XQJ���������2Q�WKH�RWKHU�KDQG��FRQVLGHU�WKH�5&7�RI�WKH��5V�SURJUDP��³UHDGLQJ��ZULWLQJ��
UHVSHFW�DQG�UHVROXWLRQ´���ZKLFK�SURYLGHG�D�����WR����OHVVRQ�OLWHUDF\�EDVHG�6(/�FXUULFXOXP�DQG����KRXUV�RI�WHDFKHU�WUDLQLQJ�DQG�
RQJRLQJ�FRDFKLQJ��-RQHV�HW�DO���������UHSRUW����GLIIHUHQW�LPSDFW�HVWLPDWHV��LQWHUFHSWV�DQG�VORSHV�IRU�PDLQ�HIIHFWV��DV�ZHOO�DV�
LQWHUDFWLRQV�ZLWK�EDVHOLQH�FRYDULDWHV��RXW�RI�ZKLFK�MXVW�IRXU�ZHUH�VLJQLILFDQW�DW������WKHUH�LV�DERXW�D�RQH�LQ�VHYHQ�FKDQFH�ZH¶G�VHH�WKDW�
MXVW�E\�FKDQFH�LI�WKHVH�ZHUH�DOO�LQGHSHQGHQW�WHVWV���0HWD�DQDO\VHV�OLNH�'XUODN��HW�DO���������DUH�PRUH�SRVLWLYH�DERXW�6(/�SURJUDPV�
RYHUDOO�EXW�PRUH�WKDQ�KDOI�WKH�VWXGLHV�LQFOXGHG�WKHUH�DUH�QRW�5&7V��DQG�UHVXOWV�IURP��RQO\�5&7V�DUH�QRW�UHSRUWHG�VHSDUDWHO\��)RU�D�
PRUH�GHWDLOHG�GLVFXVVLRQ�VHH�+HOOHU��HW�DO����������
7 KWWS���QDWLRQVUHSRUWFDUG�JRY�PDWKB�����PDWKB����BWXGDUHSRUW� 



��
VRPH�KDG�DFDGHPLF�VNLOOV�DW�JUDGH�OHYHO��%XW�RQ�DYHUDJH�WKHVH�\RXWK�ZHUH�WZR�\HDUV�EHKLQG�JUDGH�OHYHO�LQ�

UHDGLQJ��ZLWK�VRPH�XS�WR�VHYHQ�\HDUV�EHKLQG��DQG�IRXU�\HDUV�EHKLQG�JUDGH�OHYHO�LQ�PDWK��ZLWK�VRPH�KDYLQJ�PDWK�

VNLOOV�IXOO\����\HDUV�EHORZ�JUDGH�OHYHO���

� 7KLV�VXEVWDQWLDO�YDULDWLRQ�LQ�DFDGHPLF�OHYHO�DPRQJ�GLVDGYDQWDJHG�\RXWK�LQ�&KLFDJR��DQG�RWKHU�FLWLHV��

PD\�FUHDWH�D�³PLVPDWFK´�EHWZHHQ�ZKDW�PDQ\�VWXGHQWV�QHHG�DQG�ZKDW�LV�GHOLYHUHG�LQ�UHJXODU�FODVVURRP�

VHWWLQJV���6RPH�HPSLULFDO�VXSSRUW�IRU�WKLV�³DFDGHPLF�PLVPDWFK´�K\SRWKHVLV�FRPHV�IURP�'XIOR�HW�DO�¶V��������

VWXG\�LQ�.HQ\D�WKDW�UDQGRPO\�DVVLJQHG�VFKRROV�WR�FRQWLQXH�VWDWXV�TXR�RSHUDWLRQV�RU�HOVH�WR�JURXS�VWXGHQWV�LQWR�

FODVVURRPV�EDVHG�RQ�DFDGHPLF�DFKLHYHPHQW�OHYHO��/HDUQLQJ�ZDV�KLJKHU�LQ�³WUDFNHG´�VFKRROV�IRU�VWXGHQWV�both�LQ�

WKH�WRS�and�ERWWRP�KDOYHV�RI�WKH�DFKLHYHPHQW�GLVWULEXWLRQ��7KLV�H[SHULPHQW�VXJJHVWV�WKDW�IRU�LQLWLDOO\�ORZ�

SHUIRUPLQJ�VWXGHQWV�WKH�EHQHILWV�LQ�WUDFNHG�VFKRROV�IURP�UHGXFHG�DFDGHPLF�PLVPDWFK��EHWWHU�WDUJHWHG�

LQVWUXFWLRQ��DUH�QRW�RQO\�LPSRUWDQW��EXW�DOVR�ODUJH�HQRXJK�WR�RXWZHLJK�DQ\�DGYHUVH�SHHU�HIIHFWV�IURP�KDYLQJ�

ORZHU�DFKLHYLQJ�FODVVPDWHV�LQ�WUDFNHG�VFKRROV���

2I�FRXUVH�WUDFNLQJ�LV�QRW�QHFHVVDULO\�WKH�RQO\�±�RU�QHFHVVDULO\�WKH�EHVW�±�VROXWLRQ�WR�WKH�SUREOHP�RI�

DFDGHPLF�PLVPDWFK��$Q�DOWHUQDWLYH�DSSURDFK�ZRXOG�EH�WR�EULQJ�VWXGHQWV�DW�WKH�ERWWRP�RI�WKH�DFKLHYHPHQW�

GLVWULEXWLRQ�XS�FORVHU�WR�JUDGH�OHYHO�VR�WKDW�LW�ZRXOG�EH�HDVLHU�WR�GHOLYHU�LQVWUXFWLRQ�PDWFKHG�WR�PRUH�VWXGHQWV¶�

VNLOOV�ZLWKLQ�D�FODVVURRP�VHWWLQJ��8QIRUWXQDWHO\�PRVW�XUEDQ�SXEOLF�VFKRRO�V\VWHPV�DUH�FXUUHQWO\�QRW�ZHOO�

HTXLSSHG�WR�LQGLYLGXDOL]H�DFDGHPLF�LQVWUXFWLRQ�WR�WKH�H[WHQW�QHFHVVDU\�WR�EULQJ�VWXGHQWV�ZKR�DUH�DOUHDG\�IDUWKHVW�

EHKLQG�XS�WR�JUDGH�OHYHO��

� 7UDFNLQJ�LQYROYHV�ERWK�UHGXFLQJ�WKH�PLVPDWFK�EHWZHHQ�WKH�VNLOO�OHYHO�RI�VWXGHQWV�DQG�WKH�PDWHULDO�EHLQJ�

WDXJKW��DQG�JURXSLQJ�VWXGHQWV�LQWR�IL[HG�JURXSV�DFFRUGLQJ�WR�VNLOOV�DVVHVVHG�DW�VRPH�SRLQW�LQ�WLPH��7KH�ODWWHU�KDV�

WKH�GUDZEDFN�RI�EHLQJ�LQIOH[LEOH��DQG�RI�SRWHQWLDOO\�UHGXFLQJ�WKH�SRVVLELOLW\�RI�XSZDUG�PRELOLW\�DPRQJ�VWXGHQWV�

ODWHU�LQ�WKHLU�DFDGHPLF�FDUHHU��,W�LV�SRVVLEOH�WR�SURYLGH�WKH�IRUPHU�ZLWKRXW�WKH�ODWWHU�E\�LQGLYLGXDOL]LQJ�

LQVWUXFWLRQ��6RPH�HYLGHQFH�IRU�WKH�SRWHQWLDO�YDOXH�RI�LQGLYLGXDOL]HG��LQWHQVLYH�UHPHGLDWLRQ�FRPHV�IURP�WKH�5&7�

�������������������������������������������������
��3UHYLRXV�UHVHDUFK�VXJJHVWV�WKHUH�FDQ�EH�PLVPDWFKHV�EHWZHHQ�WKH�GHYHORSPHQWDO�QHHGV�RI�\RXWK�DQG�WKHLU�VRFLDO�HQYLURQPHQWV��DOVR�
FDOOHG�³VWDJH�HQYLURQPHQW�ILW´��VHH�+XQW��������(FFOHV�HW�DO���������7KH�VDPH�VRUW�RI�PLVPDWFK�PD\�RFFXU�IRU�\RXWK¶V�DFDGHPLF�QHHGV�
DV�ZHOO��)RU�H[DPSOH�(QJHO��&ODHVVHQV�DQG�)LQFK��������ILQG�WKDW�WKHUH�LV�PLVPDWFK�LQ�PDWK�LQVWUXFWLRQ�DPRQJ�\RXQJ�FKLOGUHQ�LQ�WKH�
RSSRVLWH�GLUHFWLRQ�WR�ZKDW�ZH�VWXG\�KHUH�±�QDPHO\��WKDW�PDQ\�NLQGHUJDUWHQ�FODVVURRPV�WHDFK�PDWK�FRQWHQW�WKDW�LV�WRR�HDV\��ZKLFK�
FKLOGUHQ�DOUHDG\�NQRZ��



��
FDUULHG�RXW�E\�%DQHUMHH�HW�DO����������ZKLFK�IRXQG�WKDW�DVVLJQLQJ�WKLUG�DQG�IRXUWK�JUDGHUV�ZKR�DUH�IDU�EHKLQG�WR�

UHFHLYH�LQVWUXFWLRQ�LQ�UHPHGLDO�DFDGHPLF�VNLOOV�IRU�WZR�KRXUV�SHU�GD\�LQ�D�FODVVURRP�RI�������VWXGHQWV�LQFUHDVHG�

WHVW�VFRUHV�E\�DURXQG�����6'��,QWHUHVWLQJO\��JLYHQ�WKH�JURZLQJ�IRFXV�LQ�WKH�8�6��RQ�WKH�LPSRUWDQFH�RI�WHDFKHU�

³TXDOLW\�´�WKH�LQVWUXFWRUV�IRU�WKHVH�UHPHGLDO�FODVVHV�ZHUH�ZRPHQ�IURP�WKH�ORFDO�FRPPXQLW\�ZKR�ZHUH�WUDLQHG�

IRU�MXVW�D�VKRUW�SHULRG�RI�WLPH�DQG�SDLG�RQO\��������SHU�PRQWK��7KH�HIIHFWV�RI�D�FRPSXWHU�DVVLVWHG�SURJUDP�WKDW�

DOVR�KHOSHG�LQGLYLGXDOL]H�LQVWUXFWLRQ�ZDV�IRXQG�WR�LQFUHDVH�WHVW�VFRUHV�E\�XS�WR������6'�DIWHU�WKH�VHFRQG�\HDU�RI�

LQWHUYHQWLRQ��DOWKRXJK�LPSDFWV�IURP�HLWKHU�VWUDWHJ\�ZHUH�VKRUW�OLYHG��

� 6RPH�QRQ�H[SHULPHQWDO�EXW�KLJKO\�VXJJHVWLYH�VXSSRUW�IRU�WKH�YDOXH�RI�LQGLYLGXDOL]HG�UHPHGLDO�

LQVWUXFWLRQ�LQ�WKH�8�6��FRQWH[W�FRPHV�IURP�)U\HU¶V��������VWXG\�RI�³QR�H[FXVHV´�FKDUWHU�VFKRRO�UHIRUPV�LQ�WKH�

+RXVWRQ�SXEOLF�VFKRROV��)U\HU�LGHQWLILHG�ILYH�SURPLVLQJ�IHDWXUHV�RI�³QR�H[FXVHV´�FKDUWHU�VFKRROV��IRXU�RI�ZKLFK�

ZHUH�SURYLGHG�WR�DOO�VWXGHQWV�LQ�D�VHOHFWHG�VHW�RI�+RXVWRQ�3XEOLF�6FKRROV�LQ�$<���������ZKLOH��WK�DQG��WK�

JUDGHUV�LQ�WKHVH�VFKRROV�DOVR�UHFHLYHG�WZR�RQ�RQH�PDWK�WXWRULQJ�IRU�RQH�KRXU�SHU�GD\�HYHU\�GD\�GHOLYHUHG�E\�

0DWFK�(GXFDWLRQ�RI�%RVWRQ��)U\HU�HVWLPDWHG�WKH�HIIHFWV�RQ�VWXGHQWV�XVLQJ�ERWK�D�GLIIHUHQFH�LQ�GLIIHUHQFH�

DSSURDFK��FRPSDULQJ�SUH�SRVW�WUHQGV�LQ�WUHDWPHQW�YV��FRQWURO�VFKRROV��DQG�DOVR�XVLQJ�DQ�LQVWUXPHQWDO�YDULDEOHV�

DSSURDFK�XVLQJ�DV�DQ�LQVWUXPHQW�ZKHWKHU�WKH�VWXGHQW�LV�]RQHG�WR�DWWHQG�RQH�RI�WKH�WUHDWPHQW�VFKRROV���

:KLOH�WKH�HIIHFWV�RYHUDOO�IRU�VWXGHQWV�LQ�DOO�JUDGHV�ZHUH�������6'�LQ�PDWK�DQG�������6'�LQ�UHDGLQJ��WKH\�

ZHUH�UHPDUNDEO\�ODUJHU�LQ�PDWK�VSHFLILFDOO\�IRU��WK�DQG��WK�JUDGHUV�±�HTXDO�WR������DQG������6'��UHVSHFWLYHO\��

7KH�IDFW�WKDW�WKH�ODUJHVW�LPSDFWV�VKRZHG�XS�H[DFWO\�DQG�RQO\�IRU�WKH�RQH�VXEMHFW�DQG�WZR�JUDGH�OHYHOV�WKDW�

H[SHULHQFHG�0DWFK�WXWRULQJ�OHDGV�WR�RXU�FRQFOXVLRQ�WKDW�WKLV�LV�D�SURPLVLQJ�LQWHUYHQWLRQ�PRGHO��7KHVH�JDLQV�

HTXDO�WZR�WR�IRXU�\HDUV�RI�OHDUQLQJ�IRU�WKH�DYHUDJH�$PHULFDQ�PLGGOH�RU�KLJK�VFKRRO�VWXGHQW��DFFRUGLQJ�WR�GDWD�

IURP�WKH�1$(3��5HDUGRQ���������%HFDXVH�)U\HU¶V�ILQGLQJV�FRPH�IURP�D�TXDVL�H[SHULPHQWDO�VWXG\�UDWKHU�WKDQ�D�

UDQGRPL]HG�H[SHULPHQW��WKH\�DUH�LQHYLWDEO\�VXEMHFW�WR�VRPH�XQFHUWDLQW\��%XW�WKH\�DUH�QHYHUWKHOHVV�VWULNLQJ��

&RPSDUHG�WR�UHJXODU�FODVVURRP�LQVWUXFWLRQ��WZR�RQ�RQH�WXWRULQJ�JUHDWO\�VLPSOLILHV�WKH�LQVWUXFWLRQDO�WDVN�

WKDW�WKH�DGXOW�LV�DVNHG�WR�FDUU\�RXW��:RUNLQJ�ZLWK�MXVW�WZR�VWXGHQWV�PDNHV�LW�PXFK�HDVLHU�IRU�WKH�LQVWUXFWRU�WR�

LQGLYLGXDOL]H�LQVWUXFWLRQ��ERWK�LQ�WHUPV�RI�WKH�OHYHO�DQG�SDFH��WR�ZKDW�VWXGHQWV�QHHG��7KH�WXWRULQJ�PHWKRG�DOVR�

PDNHV�LW�PXFK�HDVLHU�WR�GHYHORS�SRVLWLYH�UHODWLRQVKLSV�ZLWK�VWXGHQWV��DQG�WR�PD[LPL]H�WLPH�RQ�WDVN��RQH�PLJKW�



��
WKLQN�RI�WZR�RQ�RQH�WXWRULQJ�DV�H[WUHPH�FODVV�VL]H�UHGXFWLRQ�WKDW�ZRXOG�JUHDWO\�UHGXFH�WKH�ULVN�RI�GLVUXSWLRQV�

IURP�RWKHU�VWXGHQWV��/D]HDU���������,QGHHG�EHFDXVH�LQVWUXFWRUV�EDVLFDOO\�GR�QRW�QHHG�WR�ZRUU\�DERXW�FODVVURRP�

PDQDJHPHQW�LQ�WKLV�³WHDFKLQJ�WHFKQRORJ\�´�WKH�VHW�RI�SHRSOH�ZKR�DUH�FDSDEOH�RI�EHLQJ�HIIHFWLYH�WXWRUV��LQ�WHUPV�

RI�HLWKHU�WKHLU�DELOLWLHV�RU�SULRU�WUDLQLQJ��LV�SUHVXPDEO\�PXFK�JUHDWHU�WKDQ�WKH�VHW�RI�SHRSOH�ZKR�FRXOG�VXFFHHG�LQ�

WHDFKLQJ�D�ODUJH�FODVVURRP�RI�VWXGHQWV��,W�LV�SRVVLEOH�WR�SURYLGH�VXFK�D�KLJK�GRVDJH��VPDOO�VWXGHQW�WR�WXWRU�UDWLR��

DQG�KLJK�QXPEHU�RI�FRQWDFW�KRXUV��E\�KLULQJ�UHFHQW�FROOHJH�JUDGXDWHV��UHWLUHHV��RU�FDUHHU�VZLWFKHUV�ZKR�DUH�

ZLOOLQJ�WR�GR�WKLV�IRU�D�\HDU�DW�PRGHVW�SD\�DV�D�SXEOLF�VHUYLFH��7KH�LQWHUYHQWLRQ�HVVHQWLDOO\�VXEVWLWXWHV�D�YHU\�

GLIIHUHQW�WHDFKLQJ�PHWKRG�IRU�PDQ\�GLPHQVLRQV�RI�ZKDW�WKH�SUHYLRXV�OLWHUDWXUH�KDV�GHVFULEHG�DV�³WHDFKHU�VNLOO´�

RU�³TXDOLW\´��VXFK�DV�WHDFKLQJ�H[SHULHQFH�RU�H[WHQVLYH�SHGDJRJLFDO�WUDLQLQJ����

7KH�WZR�SURQJHG�LQWHUYHQWLRQ�WKDW�ZH�VWXG\�LQ�WKLV�SDSHU��RXWOLQHG�LQ�WKH�QH[W�VHFWLRQ��DGGUHVVHV�ERWK�WKH�

DFDGHPLF�DQG�QRQ�DFDGHPLF�EDUULHUV�WKDW�ZH�GHVFULEH�LQ�WKLV�VHFWLRQ��:KLOH�RXU�GHVLJQ�GRHV�QRW�DOORZ�XV�WR�

VHSDUDWH�RXW�WKH�HIIHFWV�RI�HDFK�SURQJ�RI�WKH�LQWHUYHQWLRQ��WKH�YHU\�ODUJH�FKDQJH�LQ�\RXWK�RXWFRPHV�WKDW�ZH�VHH�

DV�D�UHVXOW�RI�WKH�EXQGOHG�LQWHUYHQWLRQ�VXJJHVWV�WKDW�DW�OHDVW�RQH�RI�WKH�WZR�NH\�EDUULHUV�GHVFULEHG�KHUH�LV�LQGHHG�

LPSRUWDQW�LQ�DIIHFWLQJ�KRZ�GLVDGYDQWDJHG�\RXWK�SHUIRUP�LQ�VFKRRO��

,,,� ,17(59(17,216�

,Q�WKLV�VHFWLRQ�ZH�GHVFULEH�WKH�EXQGOH�RI�DFDGHPLF�DQG�QRQ�DFDGHPLF�LQWHUYHQWLRQV�WKDW�ZH�VWXG\��7KLV�

EXQGOH�RI�LQWHUYHQWLRQV�ZDV�GHOLYHUHG�LQ�WKH�FRQWH[W�RI�DQ�5&7�WKDW�ZH�FDUULHG�RXW�LQ�D�KLJKO\�GLVDGYDQWDJHG�

VRXWK�VLGH�&KLFDJR�KLJK�VFKRRO�GXULQJ�WKH���������DFDGHPLF�\HDU��2XU�UHVHDUFK�GHVLJQ��GHVFULEHG�PRUH�LQ�

VHFWLRQ�,9�EHORZ��UDQGRPL]HG�VRPH�\RXWK�WR�UHFHLYH�MXVW�WKH�QRQ�DFDGHPLF�LQWHUYHQWLRQ�GHVFULEHG�KHUH��RWKHU�

\RXWK�WR�UHFHLYH�ERWK�WKH�QRQ�DFDGHPLF�LQWHUYHQWLRQ�WRJHWKHU�ZLWK�WKH�DFDGHPLF�LQWHUYHQWLRQ��DQG�RWKHUV�WR�

UHFHLYH�VWDWXV�TXR�VHUYLFHV��,Q�SUDFWLFH�WKHUH�DSSHDU�WR�KDYH�EHHQ�VRPH�VSLOORYHU�HIIHFWV�IURP�WKH�DFDGHPLF�

LQWHUYHQWLRQ�WR�WKRVH�\RXWK�ZKR�ZHUH�DVVLJQHG�WR�RQO\�UHFHLYH�WKH�QRQ�DFDGHPLF�LQWHUYHQWLRQ��DV�ZH�GLVFXVV�LQ�

PRUH�GHWDLO�LQ�VHFWLRQ�9,,��7KLV�FRPSOLFDWHV�RXU�DELOLW\�WR�LVRODWH�WKH�HIIHFWV�RI�WKH�WZR�GLIIHUHQW�SURQJV�RI�WKH�

LQWHUYHQWLRQ�ZH�VWXG\�KHUH��

$� 1RQ�DFDGHPLF�LQWHUYHQWLRQ�



���
7KH�QRQ�DFDGHPLF�SRUWLRQ�RI�WKH�LQWHUYHQWLRQ�ZH�VWXG\�KHUH��FDOOHG�³%HFRPLQJ�D�0DQ´��%$0���ZDV�

GHYHORSHG�DQG�LPSOHPHQWHG�E\�D�&KLFDJR�DUHD�QRQ�SURILW�RUJDQL]DWLRQ��<RXWK�*XLGDQFH��<*���,W�LQFOXGHV�LQ�

VFKRRO�SURJUDPPLQJ�WKDW�H[SRVHV�\RXWK�WR�SUR�VRFLDO�DGXOWV��DQG�SURYLGHV�WKHP�ZLWK�VRFLDO�FRJQLWLYH�VNLOO�

WUDLQLQJ�WKDW�IROORZV�WKH�SULQFLSOHV�RI�FRJQLWLYH�EHKDYLRUDO�WKHUDS\��&%7����

<RXWK�KDYH�WKH�FKDQFH�WR�SDUWLFLSDWH�LQ�XS�WR����RQH�KRXU��RQFH�SHU�ZHHN�JURXS�VHVVLRQV�GXULQJ�WKH�

VFKRRO�GD\�RYHU�WKH�VFKRRO�\HDU��7KH�LQWHUYHQWLRQ�LV�GHOLYHUHG�LQ�JURXSV�WR�KHOS�FRQWURO�FRVWV��ZLWK�JURXSV�NHSW�

VPDOO��DVVLJQHG�JURXSV�RI�QR�PRUH�WKDQ����\RXWK�DQG�D�UHDOL]HG�DYHUDJH�\RXWK�WR�DGXOW�UDWLR�RI������WR�KHOS�

GHYHORS�UHODWLRQVKLSV��6WXGHQWV�VNLS�DQ�DFDGHPLF�FODVV�LQ�RUGHU�WR�SDUWLFLSDWH�LQ�WKH�SURJUDP��ZKLFK�LV�RQH�RI�WKH�

GUDZV�IRU�PDQ\�\RXWK�WR�DWWHQG��7KH�SURJUDP�LV�PDQXDOL]HG�DQG�FDQ�EH�GHOLYHUHG�E\�FROOHJH�HGXFDWHG�SHRSOH�

ZLWKRXW�VSHFLDOL]HG�WUDLQLQJ�LQ�SV\FKRORJ\�RU�VRFLDO�ZRUN��DOWKRXJK�<*�KDG�D�SUHIHUHQFH�IRU�VXFK�WUDLQLQJ�LQ�

VHOHFWLQJ�SURJUDP�SURYLGHUV��)URP�REVHUYLQJ�VHVVLRQV��LW�DOVR�VHHPV�WKDW�DQRWKHU�HVVHQWLDO�VNLOO�LV�WKH�DELOLW\�WR�

NHHS�\RXWK�HQJDJHG��

7KH�%$0�SURJUDP�LQFOXGHV�D�PL[�RI�HOHPHQWV��6RPH�RI�WKH�%$0�FXUULFXOXP�FRQVLVWV�RI�ZKDW�PLJKW�EH�

FDOOHG�FKDUDFWHU�RU�YDOXHV�HGXFDWLRQ��7KH�FXUULFXOXP�DOVR�LQFOXGHV�HIIRUWV�WR�GHYHORS�VSHFLILF�VRFLDO�RU�VRFLDO�

FRJQLWLYH�VNLOOV�VXFK�DV�JHQHUDWLQJ�QHZ�VROXWLRQV�WR�SUREOHPV��OHDUQLQJ�QHZ�ZD\V�RI�EHKDYLQJ��FRQVLGHULQJ�

DQRWKHU¶V�SHUVSHFWLYH��WKLQNLQJ�DKHDG��DQG�HYDOXDWLQJ�FRQVHTXHQFHV�DKHDG�RI�WLPH��7KLV�LV�VLPLODU�WR�ZKDW�PDQ\�

VRFLDO�HPRWLRQDO�OHDUQLQJ��6(/��SURJUDPV�WU\�WR�DFKLHYH��

7KH�%$0�FXUULFXOXP�DOVR�LQFOXGHV�VWDQGDUG�HOHPHQWV�RI�&%7��%HFN���������ZKLFK�WULHV�WR�DGGUHVV�WKH�

SUREOHP�WKDW�D�JUHDW�GHDO�RI�EHKDYLRU�VWHPV�IURP�DXWRPDWLF�GHFLVLRQ�PDNLQJ��ZKDW�SV\FKRORJLVWV�FDOO�³6\VWHP�

�´�EHKDYLRU���EXW�SHRSOH�DUH�UDUHO\�DZDUH�RI�HLWKHU�WKH�DXWRPDWLF�WKRXJKWV�WKDW�GULYH�WKHLU�EHKDYLRU�RU�WKH�

SUHGLFWDEOH�ELDVHV�WR�ZKLFK�DXWRPDWLF�WKRXJKWV�DUH�SURQH��)RU�H[DPSOH��SHRSOH�RIWHQ�RYHUJHQHUDOL]H�DQG�DVVXPH�

WKDW�D�VLQJOH�QHJDWLYH�HYHQW�LV�V\PSWRPDWLF�RI�D�EURDGHU�SUREOHP��RU�³FDWDVWURSKL]H´�DQG�PDNH�D�QHJDWLYH�HYHQW�

PRUH�QHJDWLYH�WKDQ�LW�LV��2U�SHRSOH�MXPS�WR�FRQFOXVLRQV��IRUPLQJ�QHJDWLYH�LQWHUSUHWDWLRQV�HYHQ�EHIRUH�WKHUH�LV�

HYLGHQFH�WR�VXSSRUW�WKHP��&%7�DGGUHVVHV�WKHVH�SUREOHPV�E\�PDNLQJ�SHRSOH�PRUH�DZDUH�RI�WKHLU�RZQ�WKRXJKWV�

DQG�KRZ�WKHLU�WKRXJKWV�GULYH�EHKDYLRU��&%7�DV�D�SV\FKRORJLVW�ZRXOG�GHOLYHU�LW�ZRXOG�RIWHQ�EH�RQH�RQ�RQH��WKH�

%$0�LQWHUYHQWLRQ�LV�GHOLYHUHG�LQ�VPDOO�WR�PHGLXP�VL]HG�JURXSV��������\RXWK�SHU�JURXS��WR�KROG�GRZQ�FRVWV��



���
0RVW�VHVVLRQV�VWDUW�ZLWK�D�VHOI�DQDO\VLV��³FKHFN�LQ´��WR�KHOS�LGHQWLI\�SUREOHPDWLF�WKRXJKWV�RU�EHKDYLRUV�

WR�EH�DGGUHVVHG��3DUWLFLSDQWV�GLVFXVV�D�FRJQLWLYH�PRGHO�HPSKDVL]LQJ�WKDW�HPRWLRQDO�UHDFWLRQV�WR�HYHQWV�DUH�

HQGRJHQRXV�DQG�RIWHQ�LQIOXHQFHG�E\�DXWRPDWLF�WKRXJKWV��DQG�DUH�WDXJKW�UHOD[DWLRQ�WHFKQLTXHV�WR�KHOS�DYRLG�

RYHUO\�DXWRPDWLF�UHDFWLRQV��³RXW�RI�FRQWURO´�EHKDYLRU���6WRULHV��PRYLHV��DQG�PHWDSKRUV�DUH�XVHG�WR�LOOXVWUDWH�

XQKHOSIXO�DXWRPDWLF�EHKDYLRUV�DQG�ELDVHG�EHOLHIV�DW�ZRUN�LQ�WKH�OLYHV�RI�RWKHUV��<RXWK�DUH�WDXJKW�WR�XVH�

³EHKDYLRUDO�H[SHULPHQWV´�WR�HPSLULFDOO\�WHVW�WKHLU�ELDVHG�EHOLHIV��ERWK�GXULQJ�SURJUDP�VHVVLRQV�DQG�DV�

KRPHZRUN�LQ�EHWZHHQ�VHVVLRQV��ZLWK�D�VSHFLDO�HPSKDVLV�RQ�FRPPRQ�VRFLDO�LQIRUPDWLRQ�SURFHVVLQJ�HUURUV�DQG�

SUREOHPV�DURXQG�SHUVSHFWLYH�WDNLQJ��VXFK�DV�FDWDVWURSKL]LQJ�DQG�D�IRFXV�RQ�RYHUO\�QDUURZ��VKRUW�WHUP�JRDOV��

%HFDXVH�PRQLWRULQJ�DXWRPDWLF�WKRXJKWV�UHTXLUHV�HIIRUW��&%7�KHOSV�IRFXV�WKLV�HIIRUW�E\�KHOSLQJ�SHRSOH�UHFRJQL]H�

LQGLFDWRUV�WKDW�VRPH�PDODGDSWLYH�DXWRPDWLF�WKRXJKW�RU�ELDVHG�EHOLHI�LV�EHLQJ�WULJJHUHG��$�VKLIW�WR�VRPH�DYHUVLYH�

HPRWLRQ�LV�D�FRPPRQ�FXH��%HFN���������*LYHQ�WKH�FRPPRQ�ULVNV�IDFHG�E\�WKH�WDUJHW�SRSXODWLRQ�ZH�VWXG\�KHUH��D�

NH\�IRFXV�LV�RQ�DQJHU�DV�D�FXH���

7KH�QDWXUH�RI�WKH�LQWHUYHQWLRQ�LV�EHVW�LOOXVWUDWHG�E\�H[DPSOH��7KH�YHU\�ILUVW�DFWLYLW\�IRU�\RXWK�LQ�WKH�

SURJUDP�LV�WKH�³)LVW�([HUFLVH�´�6WXGHQWV�DUH�GLYLGHG�LQWR�SDLUV��RQH�VWXGHQW�LV�WROG�KH�KDV����VHFRQGV�WR�JHW�KLV�

SDUWQHU�WR�RSHQ�KLV�ILVW��7KHQ�WKH�H[HUFLVH�LV�UHYHUVHG��$OPRVW�DOO�\RXWK�DWWHPSW�WR�XVH�SK\VLFDO�IRUFH�WR�FRPSHO�

WKHLU�SDUWQHUV�WR�RSHQ�WKHLU�ILVWV��'XULQJ�GHEULHI��WKH�JURXS�OHDGHU�DVNV�\RXWK�WR�H[SODLQ�ZKDW�WKH\�WULHG�DQG�KRZ�

LW�ZRUNHG��SRLQWHGO\�QRWLQJ�WKDW��DV�LV�XVXDOO\�WKH�FDVH��DOPRVW�QR�RQH�asked�WKHLU�SDUWQHU�WR�RSHQ�WKHLU�ILVW��

:KHQ�\RXWK�DUH�DVNHG�ZK\��WKH\�XVXDOO\�SURYLGH�UHVSRQVHV�VXFK�DV��³KH�ZRXOGQ¶W�KDYH�GRQH�LW�´�RU�³KH�ZRXOG�

KDYH�WKRXJKW�,�ZDV�D�SXQN.´�7KH�JURXS�OHDGHU�ZLOO�WKHQ�IROORZ�XS�E\�DVNLQJ��³+RZ�GR�\RX�NQRZ?´�7KH�H[HUFLVH�

LV�DQ�H[SHULHQWLDO�ZD\�WR�WHDFK�\RXWK�DERXW�KRVWLOH�DWWULEXWLRQ�ELDV��7KH�H[DPSOH�DOVR�VKRZV�KRZ�WKH�SURJUDP�LV�

HQJDJLQJ�WR�\RXWK�ZKR�PLJKW�QRW�QRUPDOO\�VLJQ�XS�IRU�SUR�VRFLDO�DFWLYLWLHV��EHFDXVH�LW�LV�VOLJKWO\�VXEYHUVLYH�±�WR�

SDUWLFLSDWH�WKH\�JHW�RXW�RI�DQ�DFDGHPLF�FODVV��DQG�WKHQ�WKH�ILUVW�DFWLYLW\�ZLQGV�XS�LQYROYLQJ�URZG\�KRUVHSOD\��

%� $FDGHPLF�LQWHUYHQWLRQ�

7KH�DFDGHPLF�LQWHUYHQWLRQ�LQFOXGHG�LQ�RXU�5&7�ZDV�GHOLYHUHG�E\�VWDII�KLUHG�E\�RXU�RZQ�UHVHDUFK�WHDP�

EXW�ZDV�PRGHOHG�FORVHO\�RQ�WKH�0DWFK�PRGHO��:H�VHOHFWHG�WKH�0DWFK�WXWRULQJ�PRGHO�DV�WKH�DFDGHPLF�

FRPSRQHQW�RI�RXU�WZR�SURQJHG�LQWHUYHQWLRQ�EHFDXVH�RI�RXU�K\SRWKHVLV�WKDW�³DFDGHPLF�PLVPDWFK´�LV�DQ�



���
LPSRUWDQW�SUREOHP�LQ�PDQ\�XUEDQ�KLJK�VFKRROV�DQG�WKDW�LQWHQVLYH�LQGLYLGXDOL]HG�LQVWUXFWLRQ�LV�D�SURPLVLQJ�

VROXWLRQ��%ORRP��������VXPPDUL]HV�D�VHULHV�RI�5&7V�ZLWK�HOHPHQWDU\�DQG�PLGGOH�VFKRRO�VWXGHQWV�WHDFKLQJ�WKHP�

QHZ�VXEMHFWV�DERXW�ZKLFK�WKH\�ZRXOG�KDYH�OLWWOH�SULRU�EDFNJURXQG��FDUWRJUDSK\�DQG�SUREDELOLW\���DQG�IRXQG�WKDW�

VWXGHQWV�DVVLJQHG�WR�UHFHLYH�RQH�RQ�RQH�RU�VPDOO�JURXS��QRW�PRUH�WKDQ�WKUHH�RQ�RQH��WXWRULQJ�JHQHUDWHG�DYHUDJH�

WHVW�VFRUHV�WKDW�ZHUH�IXOO\�WZR�VWDQGDUG�GHYLDWLRQV�KLJKHU�WKDQ�WKRVH�RI�VWXGHQWV�DVVLJQHG�WR�UHJXODU�FODVVURRP�

LQVWUXFWLRQ��&RPSDUHG�WR�UHJXODU�FODVVURRP�LQVWUXFWLRQ��WXWRULQJ�DOVR�JHQHUDWHV�ODUJH�LQFUHDVHV�LQ�WLPH�RQ�WDVN�

������YHUVXV������DQG�LPSURYHG�VWXGHQW�DWWLWXGHV�DQG�LQWHUHVWV��7XWRULQJ�E\�LWV�QDWXUH�ZDV�IRXQG�WR�LQFUHDVH�

WKH�DPRXQW�RI�IHHGEDFN�DQG�FRUUHFWLRQ�EHWZHHQ�VWXGHQW�DQG�LQVWUXFWRU��D�NH\�FKDUDFWHULVWLF�RI�HIIHFWLYH�WHDFKLQJ��

DQG�DOVR�HQVXUHV�WKDW�DOO�VWXGHQWV�UHFHLYH�WKLV�DWWHQWLRQ�±�LQFOXGLQJ�WKRVH�VWXGHQWV�ZKR�DUH�VWUXJJOLQJ�LQ�VFKRRO��

7KHUH�LV�VRPH�LQGLFDWLRQ�LQ�WKHVH�VWXGLHV�WKDW�WHDFKHUV�LQ�UHJXODU�FODVVURRPV�WHQG�WR�IRFXV�WKHLU�DWWHQWLRQ�RQ�

VWXGHQWV�LQ�WKH�WRS�WKLUG�RI�WKH�DFKLHYHPHQW�GLVWULEXWLRQ��7KH�FKDOOHQJH�IRU�HGXFDWLRQ�SROLF\�KDV�EHHQ�WKDW�VXFK�

LQWHQVLYH�VPDOO�JURXS�WXWRULQJ�LV�YHU\�FRVWO\��7KH�³WZR�VLJPD�SUREOHP�´�DV�%ORRP�GHVFULEHG�LW��LV�WR�LGHQWLI\�

ORZHU�FRVW�LQVWUXFWLRQDO�DOWHUQDWLYHV�WKDW�FDQ�EH�DV�HIIHFWLYH�DV�WXWRULQJ��

2QH�PDMRU�LQQRYDWLRQ�RI�WKH�0DWFK�PRGHO��DQG�D�NH\�UHDVRQ�ZH�VHOHFWHG�LW��LV�WKH�UHFRJQLWLRQ�WKDW�WKH�

LQVWUXFWLRQDO�³WHFKQRORJ\´�RI�WXWRULQJ�LV�TXLWH�GLIIHUHQW�IURP�WKDW�RI�D�FODVVURRP�DQG�VR�WKH�VHW�RI�VNLOOV�DQG�

H[SHULHQFHV�UHTXLUHG�WR�EH�D�VXFFHVVIXO�LQVWUXFWRU�DUH�GLIIHUHQW��7KLV�HQDEOHV�0DWFK�WR�H[SDQG�WKH�SRRO�RI�SHRSOH�

WR�UHFUXLW�WR�EH�WXWRUV�DQG�IRFXV�RQ�SHRSOH�ZKR�DUH�WDOHQWHG�ZLWK�VWURQJ�PDWK�VNLOOV�DQG�ZLOOLQJ�WR�GHYRWH�D�\HDU�

WR�SXEOLF�VHUYLFH��EXW�ZKR�GR�QRW�QHFHVVDULO\�KDYH�H[WHQVLYH�SULRU�WUDLQLQJ�RU�H[SHULHQFH�DV�WHDFKHUV��$V�ZLWK�

RWKHU�SXEOLF�VHUYLFH�SURJUDPV�OLNH�7HDFK�IRU�$PHULFD�RU�&LW\�<HDU��WKH�WXWRUV�ZHUH�ZLOOLQJ�WR�ZRUN�DW�UHODWLYHO\�

ORZ�ZDJHV����������SOXV�EHQHILWV�IRU�WKH�QLQH�PRQWK�DFDGHPLF�\HDU���7KLV�PDNHV�WKH�LQFUHGLEO\�KLJK�GRVDJH�RI�

WKH�0DWFK�WXWRULQJ�PRGHO�IHDVLEOH��

$QRWKHU�UHDVRQ�ZH�VHOHFWHG�WKH�0DWFK�PRGHO�ZDV�EHFDXVH�RI�WKH�SURPLVLQJ�ILQGLQJV�IURP�)U\HU¶V��������

QRQ�H[SHULPHQWDO�VWXG\��:H�XVHG�RXU�RZQ�VWDII�WR�WU\�WR�LPSOHPHQW�WKH�0DWFK�PRGHO�DV�IDLWKIXOO\�DV�SRVVLEOH�

GXULQJ�WKH�SLORW�UHVXOWV�UHSRUWHG�RQ�KHUH��UDWKHU�WKDQ�VXEFRQWUDFW�ZLWK�0DWFK��EHFDXVH�RI�RWKHU�REOLJDWLRQV�WKDW�

0DWFK�(GXFDWLRQ�KDG�IRU�RXU�SLORW�\HDU��$<�����������2XU�UHVHDUFK�WHDP�LV�QRZ�FXUUHQWO\�LQ�WKH�ILHOG�ZLWK�D�

ODUJH�VFDOH�H[SHULPHQW�LQ�ZKLFK�0DWFK�(GXFDWLRQ�LWVHOI�LV�ZRUNLQJ�XQGHU�VXE�FRQWUDFW�ZLWK�RXU�UHVHDUFK�WHDP�WR�



���
SURYLGH�WKHLU�WXWRULQJ�LQWHUYHQWLRQ��&RPSDUHG�WR�WKH�SLORW�UHVXOWV�WKDW�ZH�UHSRUW�RQ�KHUH��RXU�RQJRLQJ�ODUJH�VFDOH�

H[SHULPHQW�ZLOO�DOVR�SURYLGH�IRU�D�FOHDQHU�WHVW�WR�VHSDUDWH�RXW�WKH�HIIHFWV�RI�%$0�YHUVXV�0DWFK�WXWRULQJ���

'XULQJ�WKH�VFKRRO�GD\��VWXGHQWV�DV�SDUW�RI�WKHLU�UHJXODU�FODVV�VFKHGXOH�ZHUH�DVVLJQHG�WR�SDUWLFLSDWH�LQ�D�

RQH�KRXU�ORQJ�WXWRULQJ�VHVVLRQ��HYHU\�GD\��(DFK�WXWRU�ZRUNHG�ZLWK�WZR�VWXGHQWV�DW�D�WLPH�GXULQJ�HDFK�VHVVLRQ��

7KH�WXWRUV�ZHUH�PRVWO\�UHFHQW�FROOHJH�JUDGXDWHV�ZKR�ZHUH�KLUHG�EHFDXVH�WKH\�KDYH�YHU\�VWURQJ�PDWK�VNLOOV�DQG�

LQWHUSHUVRQDO�VNLOOV��DOWKRXJK�DV�QRWHG�DERYH�WKH\�GLG�QRW�KDYH�IRUPDO�WHDFKHU�WUDLQLQJ�DQG�ZHUH�QRW�OLFHQVHG�

,OOLQRLV�WHDFKHUV��7KH�SURJUDP�LQ�LWV�HVVHQFH�WKXV�VKDUHV�PDQ\�VLPLODULWLHV�ZLWK�WKDW�RI�%DQHUMHH�HW�DO����������

7KH�0DWFK�LQWHUYHQWLRQ�LQGLYLGXDOL]HV�LQVWUXFWLRQ�EXW��XQOLNH�WUDFNLQJ��LV�DGDSWLYH��UDWKHU�WKDQ�ORFNLQJ�

VWXGHQWV�LQWR�D�SDUWLFXODU�LQVWUXFWLRQDO�OHYHO��0DWFK�WDLORUV�WKH�OHYHO�RI�PDWHULDO�WR�VWXGHQWV¶�FKDQJLQJ�QHHGV�DQG�

DOORZV�WKHP�WR�SURJUHVV�DV�TXLFNO\�DV�WKH\�DUH�DEOH�WR�OHDUQ��7XWRULQJ�VHVVLRQV�KDYH�D�FXUULFXOXP��ZLWK�DERXW�

KDOI�RI�HDFK�VHVVLRQ�GHYRWHG�WR�ZRUNLQJ�RQ�VXEMHFW�PDWHULDO�WKDW�VWXGHQWV�DUH�ZRUNLQJ�RQ�LQ�FODVV��WDUJHWHG�WR�WKH�

,OOLQRLV�VWDWH�&RPPRQ�&RUH�VWDQGDUGV���7KH�VFKRRO�VXSHUYLVRU�IRU�WKH�WXWRULQJ�LQWHUYHQWLRQ�FRRUGLQDWHG�ZLWK�

PDWK�WHDFKHUV�LQ�WKH�VFKRRO�WR�REWDLQ�DKHDG�RI�WLPH�WKHLU�ZHHNO\�OHVVRQ�SODQV���:H�XVHG�D�FRPPHUFLDO�

FXUULFXOXP�WR�SURYLGH�UHPHGLDO�VNLOO�GHYHORSPHQW�IRU�WKH�RWKHU�KDOI�RI�HDFK�VHVVLRQ��WRJHWKHU�ZLWK�IUHTXHQW�

IRUPDWLYH�DVVHVVPHQWV�DQG�FXUULFXOXP�DGMXVWPHQWV�LQ�UHVSRQVH�WR�WKH�DVVHVVPHQWV� 

� 7KH�FRQWURO�JURXS�LQ�RXU�VWXG\�ZDV�HOLJLEOH�IRU�DOO�RI�WKH�RWKHU�DFDGHPLF�VXSSRUWV�FXUUHQWO\�DYDLODEOH�LQ�

WKH�KLJK�VFKRRO��(YHU\��WK�JUDGHU�LQ�RXU�VWXG\�VDPSOH��WKRVH�DVVLJQHG�WR�WUHDWPHQW�DV�ZHOO�DV�WR�RXU�FRQWURO�

FRQGLWLRQ��ZDV�UHFHLYLQJ�D�GRXEOH�SHULRG�RI�PDWK��&RQWURO�VWXGHQWV�UHPDLQHG�HOLJLEOH�IRU�WKH�WXWRULQJ�WKDW�LV�

SURYLGHG�E\�&36�ZLWK�1R�&KLOG�/HIW�%HKLQG��1&/%��IXQGLQJ��ZKLFK�SURYLGHV����KRXUV�RI�ZULWLQJ�WXWRULQJ�DQG�

���KRXUV�RI�PDWK�WXWRULQJ�per year��RU�DERXW�ò�KRXU�per week�RI�PDWK�WXWRULQJ��FRPSDUHG�WR�DERXW�RQH�KRXU�per 

day�ZLWK�RXU�0DWFK�VW\OH�DFDGHPLF�LQWHUYHQWLRQ�IRU�WKH�WUHDWPHQW�JURXS���

,9� '$7$�

2QH�VRXUFH�RI�GDWD�ZH�KDYH�IRU�PHDVXULQJ�³GRVDJH´�LV�SURYLGHU�UHFRUGV��<RXWK�*XLGDQFH�VKDUHG�ZLWK�XV�

LQGLYLGXDO�OHYHO�UHFRUGV�RQ�SDUWLFLSDWLRQ�LQ�WKH�ZHHNO\�%$0�VHVVLRQV��:H�DOVR�KDYH�GDLO\�ORJV�IURP�WKH�WXWRULQJ�

WHDP�WKDW�UHFRUGV�DWWHQGDQFH�E\�\RXWK�DVVLJQHG�WR�UHFHLYH�WKH�DFDGHPLF�LQWHUYHQWLRQ�DV�ZHOO��



���
2XU�PDLQ�VRXUFH�RI�ERWK�EDVHOLQH�LQIRUPDWLRQ�DERXW�\RXWK�DQG�WKHLU�VXEVHTXHQW�RXWFRPHV�FRPHV�IURP�

ORQJLWXGLQDO�VWXGHQW�OHYHO�UHFRUGV�PDLQWDLQHG�E\�&36��%HFDXVH�RXU�VWXG\�VDPSOH�ZDV�LQLWLDOO\�GUDZQ�IURP�

VWXGHQWV�DWWHQGLQJ�RXU�VWXG\�VFKRRO��ZH�KDYH�&36�VWXGHQW�,'�QXPEHUV�IRU�HYHU\RQH�ZH�UDQGRPO\�DVVLJQHG��6R�

RXU�LQLWLDO�PDWFK�UDWH�WR�WKH�&36�DGPLQLVWUDWLYH�UHFRUGV�IRU�RXU�VWXG\�VDPSOH�LV������E\�FRQVWUXFWLRQ��

)URP�&36�ZH�REWDLQHG�VWXGHQW�OHYHO�VFKRRO�UHFRUGV�IRU�WKH�DFDGHPLF�\HDUV����������WKH�\HDU�EHIRUH�RXU�

LQWHUYHQWLRQ�ZDV�ILHOGHG��DQG����������WKH�LQWHUYHQWLRQ�\HDU�LWVHOI���7KHVH�&36�VWXGHQW�UHFRUGV�LQFOXGH�ZKHWKHU�

WKH�VWXGHQW�KDV�D�GLVDELOLW\��DV�LQGLFDWHG�E\�KDYLQJ�DQ�LQGLYLGXDOL]HG�HGXFDWLRQDO�SODQ��RU�,(3��DOO�EXW�RQH�RI�WKH�

VWXGHQWV�LQ�RXU�VWXG\�VDPSOH�ZKR�KDG�DQ�,(3�ZHUH�FODVVLILHG�DV�³OHDUQLQJ�GLVDEOHG´���PRQWK�DQG�\HDU�RI�ELUWK�

�VR�ZH�FDQ�FRQVWUXFW�DJH���UDFH���HWKQLFLW\��HOLJLELOLW\�IRU�IUHH�DQG�UHGXFHG�SULFH�OXQFK��FRXUVH�JUDGHV�LQ�HDFK�

VXEMHFW��VR�WKDW�ZH�FDQ�H[DPLQH�LPSDFWV�RQ�JUDGHV�LQ�VSHFLILF�VXEMHFWV�VXFK�DV�PDWK�RU�RQ�RYHUDOO�*3$���DQG�

HQUROOPHQW�VWDWXV��VR�WKDW�ZH�FDQ�H[DPLQH�GURSRXW�YHUVXV�VFKRRO�SHUVLVWHQFH���

7KHVH�GDWD�DOVR�LQFOXGH�DFKLHYHPHQW�WHVW�VFRUHV�IRU�WKH�H[DPV�WKDW�&36�DGPLQLVWHUV�WR��WK�DQG���WK�

JUDGHUV�±�WKH��WK�JUDGH�(;3/25(�DQG���WK�JUDGH�3/$1�WHVWV��ZKLFK�DUH�GHYHORSHG�E\�$&7��,QF��7KH�

(;3/25(�H[DPV�LQFOXGH�D����LWHP�����PLQXWH�(QJOLVK�WHVW��D����LWHP�����PLQXWH�UHDGLQJ�WHVW��DQG��

SDUWLFXODUO\�UHOHYDQW�IRU�RXU�SXUSRVHV��D����LWHP�����PLQXWH�PDWK�WHVW��ZKLFK��DV�$&7�QRWHV��FRYHUV�³IRXU�DUHDV�

±�NQRZOHGJH�DQG�VNLOOV��GLUHFW�DSSOLFDWLRQ��XQGHUVWDQGLQJ�FRQFHSWV��DQG�LQWHJUDWLQJ�\RXU�XQGHUVWDQGLQJ�RI�

FRQFHSWV�´�LQ�SUH�DOJHEUD�����WHVW�LWHPV���HOHPHQWDU\�DOJHEUD����LWHPV���JHRPHWU\����LWHPV���DQG�VWDWLVWLFV�DQG�

SUREDELOLW\����LWHPV����7KH���WK�JUDGH�3/$1�WHVWV�LQFOXGH�D����PLQXWH�(QJOLVK�H[DP�����LWHPV�RQ�

XVDJH�PHFKDQLFV�����LWHPV�RQ�UKHWRULFDO�VNLOOV���D����PLQXWH�����LWHP�UHDGLQJ�H[DP��DQG�D����PLQXWH�PDWK�WHVW�

WKDW�FRYHUV�SUH�DOJHEUD�DQG�ILUVW�\HDU�DOJHEUD�����LWHPV���DQG�SODQH�JHRPHWU\�����LWHPV������

7KH�(;3/25(�DQG�3/$1�WHVWV�SURYLGH�UHVXOWV�ERWK�DV�VFDOHG�VFRUHV��DQG�LQ�WHUPV�RI�WKH�VWXGHQW¶V�

SHUFHQWLOH�UDQN�ZLWKLQ�WKH�QDWLRQDO�GLVWULEXWLRQ�RI�WHVW�WDNHUV��:H�SRRO�WRJHWKHU�UHVXOWV�IRU��WK�DQG���WK�JUDGHUV�

DQG�UHSRUW�LPSDFW�HVWLPDWHV�XVLQJ�WKH�WHVW�VFRUH�UHVXOWV�VFRUHG�LQ�WKUHH�GLIIHUHQW�ZD\V��)LUVW��ZH�VKRZ�WHVW�VFRUH�

�������������������������������������������������
��6HH�KWWS���ZZZ�DFW�RUJ�H[SORUHVWXGHQW�WHVWV�PDWK�KWPO��6DPSOH�SUREOHPV�IURP�WKH�(;3/25(��WK�JUDGH�PDWK�WHVW�DUH�DYDLODEOH�DW��
KWWS���ZZZ�DFW�RUJ�H[SORUHVWXGHQW�SGI�PDWK�SGI��
���6HH�KWWS���ZZZ�DFW�RUJ�SODQVWXGHQW�WHVWV�LQGH[�KWPO��6DPSOH�SUREOHPV�IURP�WKH�3/$1���WK�JUDGH�PDWK�WHVW�DUH�DYDLODEOH�DW��
KWWS���ZZZ�DFW�RUJ�SODQVWXGHQW�SGI�VDPSOH�SGI��

http://www.act.org/explorestudent/tests/math.html
http://www.act.org/explorestudent/pdf/math.pdf
http://www.act.org/planstudent/tests/index.html
http://www.act.org/planstudent/pdf/sample.pdf


���
UHVXOWV�XVLQJ�WKH�(;3/25(�DQG�3/$1�VFDOH�VFRUHV�QRUPDOL]HG�WR�RXU�FRQWURO�JURXS¶V�GLVWULEXWLRQ��WKDW�LV��

VXEWUDFWLQJ�RII�WKH�FRQWURO�PHDQ�IURP�HDFK�VWXGHQW¶V�VFRUH�DQG�WKHQ�GLYLGLQJ�E\�WKH�FRQWURO�JURXS¶V�VWDQGDUG�

GHYLDWLRQ��7KLV�LV�WKH�FRQYHQWLRQ�WKDW�LV�ZLGHO\�XVHG�LQ�HGXFDWLRQ�UHVHDUFK��NQRZQ�DV�*ODVV¶V�ǻ��*ODVV���������VR�

UHSRUWLQJ�RXU�WHVW�VFRUH�UHVXOWV�VFDOHG�LQ�WKLV�ZD\�KDV�WKH�DGYDQWDJH�RI�IDFLOLWDWLQJ�FRPSDULVRQV�WR�RWKHU�VWXGLHV��

6HFRQG��ZH�SUHVHQW�WHVW�VFRUH�UHVXOWV�WKDW�VWDQGDUGL]H�WKH�VFDOH�VFRUHV�XVLQJ�WKH�QDWLRQDO�GLVWULEXWLRQ�IRU�WKH�VFDOH�

VFRUHV��7KLUG��ZH�SUHVHQW�WHVW�VFRUH�UHVXOWV�LQ�WHUPV�RI�QDWLRQDO�SHUFHQWLOH�UDQNLQJV��7KH�ODVW�WZR�PHWULFV�KDYH�

WKH�DGYDQWDJH�RI�OHWWLQJ�UHDGHUV�VHH�KRZ�WKH�LQWHUYHQWLRQ�PRYHV�FKLOGUHQ�ZLWKLQ�WKH�QDWLRQDO�GLVWULEXWLRQ��

:H�FDQ�DOVR�FDOFXODWH�WKH�&36�³RQ�WUDFN´�LQGLFDWRU�WKDW�ZDV�GHYHORSHG�E\�WKH�&KLFDJR�&RQVRUWLXP�RQ�

6FKRRO�5HVHDUFK��&&65��IRU�KLJK�VFKRRO�IUHVKPDQ��6WXGHQWV�DUH�RQ�WUDFN�LI�WKH\�DFFXPXODWH�ILYH�IXOO�\HDU�

FRXUVH�FUHGLWV��LQ�DQ\�FUHGLW�EHDULQJ�FODVV���DQG�DFFXPXODWH�QRW�PRUH�WKDQ�RQH�VHPHVWHU�)�JUDGH�LQ�D�FRUH�FODVV�

�$OOHQVZRUWK�DQG�(DVWRQ���������6LQFH�RXU�VWXG\�VDPSOH�FRQVLVWV�RI�ERWK��WK�DQG���WK�JUDGHUV��ZH�H[WHQG�WKH�

EDVLF�ORJLF�RI�WKH�³RQ�WUDFN´�LQGLFDWRU�DQG�FDOFXODWH�WKH�PHDVXUH�IRU�VWXGHQWV�LQ�ERWK�JUDGHV�WKDW�ZH�VWXG\��

)RU�WKLV�VWXG\�ZH�ZHUH�XQDEOH�WR�PDWFK�\RXWK�WR�JRYHUQPHQW�DUUHVW�UHFRUGV��VR�ZH�FDQQRW�FRPSDUH�WKH�

VL]H�RI�DQ\�HIIHFWV�RQ�FULPLQDO�EHKDYLRU�IURP�WKLV�LQWHUYHQWLRQ�FRFNWDLO�ZLWK�WKH�HIIHFWV�RI�SURYLGLQJ�\RXWK�ZLWK�

%$0�DORQH��DV�UHSRUWHG�LQ�+HOOHU�HW�DO�����������

9� 678'<�6$03/(�$1'�5$1'20�$66,*10(17�

7KH�PDLQ�FKDOOHQJH�ZLWK�DQ\�LQWHUYHQWLRQ�VWXG\�LV�WKH�SRVVLELOLW\�WKDW�WKH�\RXWK�ZKR�ZLQG�XS�UHFHLYLQJ�

SURJUDPPLQJ�DUH�V\VWHPDWLFDOO\�GLIIHUHQW�IURP�WKRVH�ZKR�GR�QRW��2XU�VWXG\�RYHUFRPHV�WKDW�FKDOOHQJH�WKURXJK�

UDQGRP�DVVLJQPHQW�RI�HOLJLEOH�\RXWK�WR�RQH�RI�WZR�SURJUDPPLQJ�FRQGLWLRQV��HLWKHU�%$0�RU�%$0�SOXV�0DWFK�

VW\OH�KLJK�GRVDJH�WXWRULQJ���RU�WR�D�FRQWURO�JURXS��%\�YLUWXH�RI�UDQGRP�DVVLJQPHQW��ZH�ZRXOG�H[SHFW�WKH�\RXWK�

DVVLJQHG�WR�RXU�WKUHH�JURXSV�WR�EH�WKH�VDPH�LQ�H[SHFWDWLRQ��

2XU�UHVHDUFK�WHDP�FDUULHG�RXW�WKH�UDQGRP�DVVLJQPHQW�IRU�WKH�FXUUHQW�SURMHFW�RXUVHOYHV��,Q�2FWREHU������

�WKH�IDOO�RI�RXU�LQWHUYHQWLRQ�\HDU���ZH�XVHG�&36�DGPLQLVWUDWLYH�GDWD�WR�LGHQWLI\�PDOH�\RXWK�ZKR�ZHUH�LQ�HLWKHU��WK�

RU���WK�JUDGH�DQG�HQUROOHG�DW�RXU�VWXG\�KLJK�VFKRRO��%HFDXVH�ZH�DUH�VWXG\LQJ�D�VFKRRO�EDVHG�LQWHUYHQWLRQ��ZH�

H[FOXGHG�\RXWK�ZKR�LQ�WKH�SUHYLRXV�DFDGHPLF�\HDU��$<���������PLVVHG�PRUH�WKDQ�����RI�DOO�VFKRRO�GD\V�DQG�



���
IDLOHG�PRUH�WKDQ�����RI�WKHLU�FODVVHV��ZLWK�WKH�ORJLF�WKDW�WKH\�ZRXOG�EH�XQOLNHO\�WR�DWWHQG�VFKRRO�HQRXJK�GXULQJ�

RXU�LQWHUYHQWLRQ�\HDU��$<���������WR�EHQHILW��

)RU�WKH�UHPDLQLQJ�PDOH�VWXGHQWV��ZH�FDOFXODWHG�DQ�³DFDGHPLF�ULVN�LQGH[´�WKDW�LV�D�IXQFWLRQ�RI�WKH�QXPEHU�

RI�SULRU�\HDU�FRXUVH�IDLOXUHV��XQH[FXVHG�DEVHQFHV��DQG�EHLQJ�ROG�IRU�JUDGH��SUHYLRXVO\�KHOG�EDFN���:H�WKHQ�

UDQNHG�VWXGHQWV�RQ�WKH�EDVLV�RI�WKLV�ULVN�LQGH[��DQG�VHOHFWHG�����PDOH��WK�DQG���WK�JUDGHUV�ZLWK�WKH�KLJKHVW�ULVN�

VFRUHV�WR�EH�LQ�RXU�VWXG\�VDPSOH��*LYHQ�WKDW�WKH�VWXG\�KLJK�VFKRRO¶V�WRWDO�HQUROOPHQW�LV�VOLJKWO\�OHVV�WKDQ��������

RXU�VWXG\�VDPSOH�RI�1 ����PDOH�\RXWK�UHSUHVHQWV�DERXW�RQH�WKLUG�RI�DOO�PDOHV�LQ��WK�DQG���WK�JUDGH�LQ�WKH�

VFKRRO��7KHVH�\RXWK�ZHUH�UDQGRPO\�DVVLJQHG�WR�RQH�RI�WKUHH�FRQGLWLRQV���

����Control (N=34)���

����BAM only (N=24)���

����BAM plus Match-style high-dosage tutoring (N=48)���

%HFDXVH�ZH�KDG�GLIIHUHQW�OHYHOV�RI�FDSDFLW\�IRU�WKH�WXWRULQJ�DQG�%$0�ZLWKLQ�WKH�VFKRRO��RXU�UDQGRP�

DVVLJQPHQW�DOJRULWKP�LQWHQWLRQDOO\�RYHU�DVVLJQHG�HOLJLEOH�\RXWK�WR�WKH�JURXS�WKDW�UHFHLYHG�ERWK�RXU�DFDGHPLF�

DQG�QRQ�DFDGHPLF�LQWHUYHQWLRQ��ZLWK�D�ORZHU�DVVLJQPHQW�SUREDELOLW\�IRU�WKH�QRQ�DFDGHPLF�RQO\�JURXS���

)RU�WKRVH�DVVLJQHG�WR�SURJUDPPLQJ��FRQVHQWV�IRU�SURJUDP�SDUWLFLSDWLRQ�ZHUH�VRXJKW�IURP�\RXWK�DQG�

WKHLU�SDUHQWV��2XU�WHDP�ZDV�DEOH�WR�DFFHVV�DGPLQLVWUDWLYH�GDWD�RQ�\RXWK�DVVLJQHG�WR�DOO�WKUHH�JURXSV��LQFOXGLQJ�

\RXWK�DVVLJQHG�WR�WKH�FRQWURO�JURXS��DQG�\RXWK�DVVLJQHG�WR�WKH�WUHDWPHQW�JURXSV�ZKR�FKRVH�QRW�WR�SDUWLFLSDWH��

$OO�RI�RXU�VWXG\�SURFHGXUHV�ZHUH�DSSURYHG�E\�WKH�8QLYHUVLW\�RI�&KLFDJR�,5%��

7DEOH���VKRZV�WKDW�WKH�DYHUDJH�EDVHOLQH�FKDUDFWHULVWLFV�DUH�JHQHUDOO\�TXLWH�VLPLODU�DFURVV�UDQGRPL]HG�

JURXSV��ZKLFK�LV�ZKDW�ZH�ZRXOG�H[SHFW�ZLWK�SURSHUO\�H[HFXWHG�UDQGRP�DVVLJQPHQW��%HFDXVH�RI�OLPLWV�WR�RXU�

VWDWLVWLFDO�SRZHU��PRVW�RI�WKH�UHVXOWV�ZH�UHSRUW�EHORZ�FRPSDUH�DOO�\RXWK�DVVLJQHG�WR�WUHDWPHQW��SRROLQJ�\RXWK�

DVVLJQHG�WR�%$0�ZLWK�WKRVH�DVVLJQHG�WR�UHFHLYH�%$0�SOXV�0DWFK�VW\OH�WXWRULQJ��ZLWK�DOO�\RXWK�DVVLJQHG�WR�

FRQWURO��1RQH�RI�WKH�SDLU�ZLVH�FRPSDULVRQV�RI�EDVHOLQH�FKDUDFWHULVWLFV�DUH�VWDWLVWLFDOO\�VLJQLILFDQW���

,I�ZH�LQVWHDG�FRPSDUH�WKH�DYHUDJH�EDVHOLQH�FKDUDFWHULVWLFV�IRU�\RXWK�DVVLJQHG�WR�WKH�FRQWURO�JURXS�

�1 ����WR�WKRVH�\RXWK�DVVLJQHG�VSHFLILFDOO\�WR�UHFHLYH�%$0�SOXV�WXWRULQJ��1 �����QRQH�RI�WKH�SDLU�ZLVH�

GLIIHUHQFHV�DUH�VWDWLVWLFDOO\�VLJQLILFDQW��,I�ZH�FRPSDUH�WKH�FRQWURO�JURXS�WR�WKRVH�DVVLJQHG�WR�WKH�%$0�RQO\�



���
JURXS��1 �����ZH�VHH�RQH�SDLU�ZLVH�GLIIHUHQFH�WKDW�LV�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH�S������WKUHVKROG�

�GLVFLSOLQDU\�LQFLGHQWV�GXULQJ�WKH�SUHYLRXV�\HDU��L�H��$<���������RI������LQFLGHQWV�RYHU�WKH�\HDU�±�ZKLFK�LV�ODUJH�

UHODWLYH�WR�WKH�FRQWURO�PHDQ�RI�������DQG�RQH�GLIIHUHQFH�WKDW�LV�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH�S������OHYHO��IDOO�

�����UHDGLQJ�VFRUHV�RQ�WKH�(;3/25(���3/$1�WHVWV�WKDW�ZHUH�DGPLQLVWHUHG�SULRU�WR�UDQGRPL]DWLRQ��WKH�

GLIIHUHQFH�LV�DERXW�IRXU�SHUFHQWLOH�SRLQWV�LQ�WKH�QDWLRQDO�GLVWULEXWLRQ���$�IRUPDO�EDVHOLQH�EDODQFH�WHVW�WKDW�

FRQVLGHUV�WKH�IXOO�VHW�RI�EDVHOLQH�FKDUDFWHULVWLFV�VLPXOWDQHRXVO\�FDQQRW�UHMHFW�WKH�QXOO�K\SRWKHVLV�WKDW�WKH�

GLVWULEXWLRQV�RI�DOO�EDVHOLQH�YDULDEOHV�WRJHWKHU�DUH�MRLQWO\�WKH�VDPH��$SSHQGL[�7DEOH�����

7DEOH���VKRZV�WKDW�RXU�VWXG\�VDPSOH�LV�HQWLUHO\�PDOH��DQG�DOPRVW�HQWLUHO\�$IULFDQ�$PHULFDQ��7KH�UHVW�RI�

WKH�WDEOH�KLJKOLJKWV�WKH�KLJK�OHYHO�RI�GLVDGYDQWDJH�IRU�WKLV�VWXG\�VDPSOH�DQG�WKHLU�VLJQLILFDQW�DFDGHPLF�

FKDOOHQJHV��$OO�EXW�RQH�RI�WKH�\RXWK�LQ�RXU�VWXG\�VDPSOH�������DUH�HOLJLEOH�IRU�IUHH�RU�UHGXFHG�SULFH�OXQFK��IXOO\�

����DUH�HOLJLEOH�IRU�IUHH�OXQFK�VSHFLILFDOO\���2YHU�RQH�TXDUWHU�RI�RXU�VWXG\�VDPSOH�KDV�DQ�LQGLYLGXDOL]HG�

HGXFDWLRQ�SODQ��,(3���ZLWK�PRVW�RI�WKHVH�GLDJQRVLQJ�VRPH�VRUW�RI�OHDUQLQJ�GLVDELOLW\��'XULQJ�WKH�SUHYLRXV�\HDU�

�$<����������PDOH�\RXWK�LQ�RXU�VWXG\�VDPSOH�PLVVHG�DQ�DYHUDJH�RI������GD\V�RI�VFKRRO��H[SHULHQFHG�����RXW�

RI�VFKRRO�VXVSHQVLRQV��IDLOHG�����FODVVHV��DQG�KDG�DQ�RYHUDOO�*3$�RI������RQ�D�IRXU�SRLQW�VFDOH��'XULQJ�WKH�IDOO�

RI�������EHIRUH�ZH�EHJDQ�SURYLGLQJ�LQWHUYHQWLRQ�VHUYLFHV��WKH�DYHUDJH�\RXWK�VFRUHG�DW�WKH���WK�SHUFHQWLOH�RI�WKH�

QDWLRQDO�GLVWULEXWLRQ�RQ�WKHLU�(;3/25(���3/$1�UHDGLQJ�WHVW�DQG�DW�WKH���QG�SHUFHQWLOH�LQ�PDWK��

9,� $1$/<6,6�3/$1�

*LYHQ�WKH�H[SHULPHQWDO�GHVLJQ�RI�RXU�VWXG\��RXU�DQDO\VLV�SODQ�LV�TXLWH�VWUDLJKWIRUZDUG��2XU�HVWLPDWLQJ�

HTXDWLRQ�IRU�WKH�HIIHFW�RI�EHLQJ�RIIHUHG�SURJUDPPLQJ�±�WKH�LQWHQWLRQ�WR�WUHDW�HIIHFW��,77��±�LV�JLYHQ�E\�HTXDWLRQ�

������/HW�=L�UHSUHVHQW�WUHDWPHQW�DVVLJQPHQW��HLWKHU�D�YHFWRU�RI�WZR�LQGLFDWRUV�IRU�DVVLJQPHQW�WR�WKH�%$0�DQG�

%$0�WXWRULQJ�WUHDWPHQW�DUPV��RU��WR�LPSURYH�VWDWLVWLFDO�SRZHU�JLYHQ�RXU�VPDOO�VDPSOH��D�VLQJOH�LQGLFDWRU�

FDSWXULQJ�DVVLJQPHQW�WR�HLWKHU�WUHDWPHQW�JURXS��/HW�<LW�UHSUHVHQW�VRPH�RXWFRPH�RI�LQWHUHVW�GXULQJ�WKH�SRVW�

UDQGRPL]DWLRQ�SHULRG��W���OHW�%L�EH�D�³UDQGRPL]DWLRQ�EORFN´�LQGLFDWRU��HIIHFWLYHO\�D�JUDGH����LQGLFDWRU���DQG�OHW�

;L�W����EH�D�VHW�RI�SUH�UDQGRPL]DWLRQ�EDVHOLQH�FKDUDFWHULVWLFV�WKDW�LQFOXGH�SULRU�UHDGLQJ�DQG�PDWK�DFKLHYHPHQW�WHVW�

VFRUHV��,(3�VWDWXV��SUHYLRXV�\HDU�*3$��DEVHQFHV��VXVSHQVLRQV�DQG�GLVFLSOLQDU\�LQFLGHQWV��DQG�VRFLR�GHPRJUDSKLF�

FKDUDFWHULVWLFV��DJH��JUDGH�DQG�IUHH�OXQFK�HOLJLELOLW\���:H�LQFOXGH�WKHVH�EDVHOLQH�FKDUDFWHULVWLFV�WR�KHOS�DFFRXQW�



���
IRU�UHVLGXDO�YDULDWLRQ�LQ�WKH�RXWFRPH�RI�LQWHUHVW��WKHUHE\�LPSURYLQJ�WKH�SUHFLVLRQ�RI�RXU�LPSDFW�HVWLPDWHV��

DOWKRXJK�WKH�UHVXOWV�DUH�TXDOLWDWLYHO\�VLPLODU�ZLWKRXW�WKHVH�FRQWUROV���

(1)�� <LW� �ʌ����=Lʌ����;LV�W���ʌ����ʌ�%L���İLW�

7KH�UDQGRP�DVVLJQPHQW�RI�\RXWK�WR�WUHDWPHQW�RU�FRQWURO�FRQGLWLRQV�HQVXUHV�WKDW�XQGHU�VWDQGDUG�

DVVXPSWLRQV�HVWLPDWLRQ�RI�WKLV�PRGHO�E\�RUGLQDU\�OHDVW�VTXDUHV�ZLOO�\LHOG�XQELDVHG�DQG�YDOLG�HVWLPDWHV�RIߨ�ଵ.�7R�

HQVXUH�WKDW�WKH�VWDQGDUG�HUURUV�ZH�FDOFXODWH�DUH�QRW�PLVOHDGLQJO\�VPDOO�DV�DQ�DUWLIDFW�RI�WKH�PRGHVW�QXPEHU�RI�

\RXWK�LQ�RXU�VWXG\�VDPSOH��ZH�DOVR�UHSRUW�S�YDOXHV�WKDW�FRPH�IURP�D�QRQ�SDUDPHWULF�SHUPXWDWLRQ�WHVW��(IURQ�DQG�

7LEVKLUDQL���������7KHVH�DUH�FDOFXODWHG�E\�UDQGRPO\�UH�DVVLJQLQJ�YDOXHV�RI�WKH�WUHDWPHQW�LQGLFDWRU�DFURVV�RXU�

VDPSOH���������WLPHV��DQG�FDOFXODWLQJ�WKH�W�WHVW�VWDWLVWLF�IRU�WKH�SODFHER�WUHDWPHQW�YHUVXV�FRQWURO�FRQWUDVW�LQ�

HDFK�UHSOLFDWLRQ��7KH�SHUPXWDWLRQ�WHVW�S�YDOXH�LV�WKH�VKDUH�RI�UHSOLFDWLRQV�ZKHUH�WKH�W�WHVW�VWDWLVWLF�H[FHHGV�WKH�

YDOXH�WKDW�ZH�FDOFXODWH�XVLQJ�WKH�DFWXDO�WUHDWPHQW�DVVLJQPHQW�YDULDEOH����

7KH�PDLQ�WKUHDW�WR�YDOLG�LQIHUHQFH�FRPHV�IURP�VHOHFWLYH�VDPSOH�DWWULWLRQ��DQG�LQGHHG�7DEOH���VKRZV�WKDW�

\RXWK�DVVLJQHG�WR�DQ\�WUHDWPHQW��WKLUG�FROXPQ��WXUQ�RXW�WR�EH�DERXW�HLJKW�SHUFHQWDJH�SRLQWV�PRUH�OLNHO\�WKDQ�

FRQWUROV�WR�KDYH�YDOLG�VFRUHV�IRU�WKH�VSULQJ�������SRVW�UDQGRP�DVVLJQPHQW��(;3/25(�DQG�3/$1�DFKLHYHPHQW�

WHVWV��7KH�UHVXOWV�WKDW�ZH�SUHVHQW�EHORZ�VXJJHVW�WKH�GLIIHUHQWLDO�UDWH�RI�PLVVLQJ�QHVV�IRU�HQG�RI�\HDU�WHVW�VFRUHV�

GRHV�QRW�VHHP�WR�EH�GXH�WR�WUHDWPHQW�HIIHFWV�WKDW�UHGXFH�VFKRRO�GURSRXW��EXW�FRXOG�EH�GXH�WR�WUHDWPHQW�HIIHFWV�

WKDW�UHGXFH�VWXGHQW�VFKRRO�DEVHQFHV��

,Q�HLWKHU�FDVH��ZH�ZRXOG�H[SHFW�UHODWLYHO\�ZHDNHU�VWXGHQWV�WR�EH�PRUH�OLNHO\�WR�EH�PLVVLQJ�WHVWV��ZKLFK�

7DEOH���VXJJHVWV�LV�LQGHHG�WKH�FDVH��&RPSDULQJ�FROXPQV���DQG���RI�7DEOH���ZH�VHH�WKDW�VWXGHQWV�DVVLJQHG�WR�WKH�

FRQWURO�JURXS�ZKR�DUH�PLVVLQJ�HQG�RI�\HDU�������SRVW�UDQGRPL]DWLRQ��WHVW�VFRUHV�KDYH�ORZHU�SULRU�\HDU�JUDGHV�

DQG�DFKLHYHPHQW�WHVW�VFRUHV�WKDQ�WKRVH�ZKR�KDYH�YDOLG�WHVW�UHVXOWV��DQG�DOVR�KDYH�KLJKHU�UDWHV�RI�DEVHQFHV��

VXVSHQVLRQV��DQG�,(3�GHVLJQDWLRQV��&ROXPQV���DQG���RI�7DEOH���VKRZ�WKH�VDPH�LV�WUXH�IRU�\RXWK�DVVLJQHG�WR�WKH�

WUHDWPHQW�JURXS�IRU�ZKRP�ZH�GR�YHUVXV�GR�QRW�KDYH�YDOLG�VSULQJ������DFKLHYHPHQW�WHVW�VFRUHV��,I�WKH�WUHDWPHQW�

VHUYHV�WR�LQFUHDVH�WKH�UDWH�DW�ZKLFK�PRUH�DFDGHPLFDOO\�PDUJLQDO�VWXGHQWV�WDNH�WKH�HQG�RI�\HDU�VSULQJ�������SRVW�

�������������������������������������������������
���)RU�WKH�SHUPXWDWLRQ�WHVWV�IRU�WKH�HIIHFWV�RI�WUHDWPHQW�RQ�WKH�WUHDWHG��727���GHVFULEHG�EHORZ��ZH�UDQGRPO\�UH�DVVLJQ�ERWK�WKH�
HQGRJHQRXV�YDULDEOH�IRU�DFWXDO�WUHDWPHQW�SDUWLFLSDWLRQ��'��DQG�WUHDWPHQW�DVVLJQPHQW��=���



���
UDQGRPL]DWLRQ��WHVW��WKHQ�D�FRPSDULVRQ�RI�WKH�DYHUDJH�RI�WKH�YDOLG�WHVW�VFRUHV�IRU�WKH�WUHDWPHQW�YHUVXV�FRQWURO�

JURXSV�VKRXOG�XQGHUVWDWH�WKH�WUXH�EHQHILFLDO�HIIHFW�RI�WKH�LQWHUYHQWLRQ�RQ�DFDGHPLF�DFKLHYHPHQW���

:H�DOVR�HPSLULFDOO\�H[SORUH�WKH�VHQVLWLYLW\�RI�RXU�UHVXOWV�WR�GLIIHUHQW�PHWKRGV�IRU�GHDOLQJ�ZLWK�VHOHFWLYH�

DWWULWLRQ��6KRZLQJ�WKH�VHQVLWLYLW\�RI�WKH�UHVXOWV�WR�LQFOXVLRQ�RU�H[FOXVLRQ�RI�EDVHOLQH�FRYDULDWHV�LV�RQH�WHVW�RI�

ZKHWKHU�\RXWK�ZLWK�PLVVLQJ�VFRUHV�KDYH�GLIIHUHQW�YDOXHV�RI�EDVHOLQH�FKDUDFWHULVWLFV��,Q�DGGLWLRQ�ZH�SUHVHQW�

UHVXOWV�WKDW�LPSXWH�PLVVLQJ�VSULQJ�WHVW�VFRUH�UHVXOWV�XVLQJ�PXOWLSOH�LPSXWDWLRQ��0,���ZKLFK�KDV�WKH�OLPLWDWLRQ�RI�

DVVXPLQJ�WKDW�WKHVH�RXWFRPH�GDWD�DUH�FRQGLWLRQDOO\�PLVVLQJ�DW�UDQGRP��0$5��±�WKDW�LV��FRQGLWLRQDO�RQ�

REVHUYDEOH�EDVHOLQH�FKDUDFWHULVWLFV��PLVVLQJ�QHVV�LV�XQUHODWHG�WR�XQREVHUYHG�DWWULEXWHV�RI�VWXGHQWV��)LQDOO\��ZH�

SUHVHQW�UHVXOWV�IURP�TXDQWLOH�UHJUHVVLRQV�WKDW�IRFXV�RQ�HVWLPDWLQJ�WUHDWPHQW�FRQWURO�GLIIHUHQFHV�LQ�WKH�PHGLDQ�

WHVW�VFRUH�UDWKHU�WKDQ�WKH�PHDQ��DQG�LPSXWH�DUELWUDULO\�ORZ�WHVW�VFRUH�YDOXHV�WR�WKRVH�ZLWK�PLVVLQJ�VFRUHV��7KLV�

DSSURDFK�UHTXLUHV�WKH�DVVXPSWLRQ�WKDW�VWXGHQWV�PLVVLQJ�SRVW�WHVW�GDWD�KDYH�DFWXDO�SRVW�WHVW�VFRUHV�WKDW�IDOO�LQ�WKH�

ERWWRP�KDOI�RI�WKH�VDPSOH�GLVWULEXWLRQ��

:KLOH�WKH�,77�WDNHV�IXOO�DGYDQWDJH�RI�WKH�H[SHULPHQWDO�GHVLJQ��EHFDXVH�QRW�DOO�\RXWK�RIIHUHG�

SURJUDPPLQJ�FKRRVH�WR�SDUWLFLSDWH��WKH�,77�ZLOO�XQGHUVWDWH�WKH�HIIHFWV�RI�DFWXDOO\�UHFHLYLQJ�VHUYLFHV��:H�

WKHUHIRUH�DOVR�UHSRUW�WKH�HIIHFW�RI�DFWXDOO\�SDUWLFLSDWLQJ�LQ�WUHDWPHQW�±�WKH�WUHDWPHQW�RQ�WKH�WUHDWHG��727��HIIHFW�

±�E\�XVLQJ�UDQGRP�DVVLJQPHQW��=L��DV�DQ�LQVWUXPHQWDO�YDULDEOH��,9��IRU�SDUWLFLSDWLRQ��'L���DV�LQ�HTXDWLRQV�����DQG�

�����$QJULVW��,PEHQV�	�5XELQ�������%ORRP��������7KH�,9�HVWLPDWH�IRU�WKH�SDUDPHWHU�ȕ��LQ�HTXDWLRQ�����LV�

HVVHQWLDOO\�D�UDWLR�RI�WZR�,77�HVWLPDWHV�±�WKH�,77�HIIHFW�RQ�WKH�RXWFRPH�RI�LQWHUHVW�LQ�WKH�QXPHUDWRU��ZLWK�WKH�

,77�HIIHFW�RQ�SURJUDP�SDUWLFLSDWLRQ�UDWHV�LQ�WKH�GHQRPLQDWRU��:LWK�D�SDUWLFLSDWLRQ�UDWH�RI�����IRU�DOO�\RXWK�

DVVLJQHG�LQWR�HLWKHU�WUHDWPHQW�DUP��WKH�727�HVWLPDWH�ZLOO�EH�DERXW������WLPHV�WKH�,77����

(2)�� 'L� �Ȗ����=LȖ����;LV�W���Ȗ����Ȗ��%L����L�

�������������������������������������������������
���7KH�SDUWLFLSDWLRQ�UDWH�IRU�WKH����\RXWK�DVVLJQHG�WR�WKH�%$0�RQO\�WUHDWPHQW�DUP�ZDV������DQG�IRU�WKH����\RXWK�DVVLJQHG�WR�WKH�
%$0�0DWFK�WXWRULQJ�WUHDWPHQW�DUP�HTXDOHG������:H�GHILQH�SDUWLFLSDWLRQ�DV�³DWWHQGHG�DW�OHDVW�RQH�SURJUDP�VHVVLRQ�´�<RXWK�DVVLJQHG�
WR�WKH�%$0�0DWFK�WUHDWPHQW�DUH�FRXQWHG�DV�D�SDUWLFLSDQW�LI�WKH\�DWWHQG�DW�OHDVW���VHVVLRQ�RI�HLWKHU�SURJUDP��6RPH�UHDGHUV�PLJKW�WKLQN�
WKLV�LV�D�ORZ�EDU�IRU�GHILQLQJ�ZKDW�FRXQWV�DV�³SDUWLFLSDWLRQ�´�1RWH�WKDW�RXU�DSSURDFK�LV�FRQVHUYDWLYH�LQ�WKH�VHQVH�WKDW�XVLQJ�D�KLJKHU�
WKUHVKROG�IRU�SDUWLFLSDWLRQ��WKDW�LV��FRXQWLQJ�RQO\�\RXWK�ZKR�DWWHQG�VRPH�KLJKHU�QXPEHU�RI�VHVVLRQV�DV�SDUWLFLSDQWV��ZRXOG�KDYH�WKH�
UHVXOW�RI�IXUWKHU�LQFUHDVLQJ�WKH�VL]H�RI�RXU�727�HVWLPDWHV��E\�HVVHQWLDOO\�DOORFDWLQJ�WKH�,77�HIIHFW�RYHU�IHZHU�\RXWK��%XW�XVLQJ�D�KLJKHU�
SDUWLFLSDWLRQ�WKUHVKROG�ERRVWV�WKH�727�HVWLPDWH�E\�DVVXPLQJ�WKDW�\RXWK�ZKR�SDUWLFLSDWH�LQ�IHZHU�WKDQ�1�VHVVLRQV�GR�QRW�EHQHILW�DW�DOO�
IURP�SDUWLFLSDWLQJ�LQ�WKRVH�VHVVLRQV��ZKLFK�VHHPV�OLNH�D�VWURQJ�DVVXPSWLRQ�VLQFH�VR�OLWWOH�LV�FXUUHQWO\�NQRZQ�DERXW�WKH�IXQFWLRQDO�IRUP�
RI�WKH�WUHDWPHQW�GRVDJH���WUHDWPHQW�UHVSRQVH�UHODWLRQVKLS�IRU�WKHVH�W\SHV�RI�SURJUDPV��



���
(3)�� <LW� �ȕ����'Lȕ����;LV�W���ȕ����ȕ�%L����ȣLW�

1RWH�WKDW�ZH�DUH�not�HVWLPDWLQJ�WKH�HIIHFWV�RI�SURJUDP�SDUWLFLSDWLRQ�E\�FRPSDULQJ�SDUWLFLSDQWV�WR�QRQ�

SDUWLFLSDQWV��WKDW�VRUW�RI�non-experimental�HVWLPDWH�ZRXOG�OLNHO\�EH�ELDVHG�E\�WKH�IDFW�WKDW�SURJUDP�SDUWLFLSDQWV�

DQG�QRQ�SDUWLFLSDQWV�DUH�GLIIHUHQW�RQ�DYHUDJH��VHH�$SSHQGL[�7DEOH�����7KH�,9�HVWLPDWH�LV�QHDUO\�IXOO\�

H[SHULPHQWDO��ZH�VD\�³QHDUO\´�EHFDXVH�WKH�,9�HVWLPDWH�UHTXLUHV�IRU�XQELDVHG�HVWLPDWLRQ�WKH�VDPH�DVVXPSWLRQ�DV�

GRHV�WKH�,77�HVWLPDWH��WKDW�UDQGRPL]DWLRQ�ZDV�FDUULHG�RXW�FRUUHFWO\���EXW�QRZ�DGGV�RQH�PRUH�DVVXPSWLRQ�±�WKDW�

WUHDWPHQW�JURXS�DVVLJQPHQW�KDV�QR�HIIHFW�RQ�WKH�EHKDYLRU�RI�\RXWK�ZKR�GR�QRW�SDUWLFLSDWH�LQ�WKH�LQWHUYHQWLRQ���

� %HFDXVH�QRQH�RI�WKH�\RXWK�DVVLJQHG�WR�RXU�FRQWURO�JURXS�UHFHLYHG�VHUYLFHV��RXU�,9�HVWLPDWH�IRU�ȕ��

UHSUHVHQWV�DQ�HVWLPDWH�IRU�WKH�727�UDWKHU�WKDQ�D�ORFDO�DYHUDJH�WUHDWPHQW�HIIHFW��/$7(���,I�\RXWK�YDU\�LQ�KRZ�

WKH\�UHVSRQG�WR�RU�EHQHILW�IURP�SURJUDP�SDUWLFLSDWLRQ��WKHQ�RXU�727�HVWLPDWH�GRHV�QRW�FDSWXUH�WKH�DYHUDJH�

HIIHFW�WKDW�ZRXOG�UHVXOW�LI�HYHU\RQH�SDUWLFLSDWHG��1HYHUWKHOHVV�WKH�727�HVWLPDWH�LV�VWLOO�DQ�LQWHUHVWLQJ�SDUDPHWHU��

EHFDXVH�LW�WHOOV�XV�VRPHWKLQJ�DERXW�WKH�DYHUDJH�HIIHFW�ZH�PLJKW�H[SHFW�LI�ZH�ZHUH�WR�GHOLYHU�WKLV�LQWHUYHQWLRQ�WR�

VLPLODU�VRUWV�RI�VFKRROV�WR�WKH�RQH�ZH�VWXG\�KHUH��DQG�LI�D�VLPLODU�W\SH�RI�\RXWK�ZHUH�WR�SDUWLFLSDWH��$QRWKHU�

DGYDQWDJH�RI�WKH�727�LV�WKDW�LW�IDFLOLWDWHV�FRPSDULVRQ�RI�RXU�HIIHFW�VL]HV�WR�WKRVH�RI�RWKHU�VWXGLHV��

7R�EHQFKPDUN�WKH�VL]H�RI�WKH�727�HIIHFW��ZH�SUHVHQW�WKH�FRQWURO�FRPSOLHU�PHDQ��&&0���WKDW�LV�WKH�

DYHUDJH�RXWFRPH�IRU�WKRVH�LQ�WKH�FRQWURO�JURXS�ZKR�ZRXOG�KDYH�SDUWLFLSDWHG�LQ�SURJUDPPLQJ�KDG�WKH\�EHHQ�

RIIHUHG�WKH�FKDQFH��FDOFXODWHG�DV�LQ�.DW]��.OLQJ�DQG�/LHEPDQ���������7KH�&&0�FDQ�GLIIHU�IURP�WKH�RYHUDOO�

FRQWURO�PHDQ�LI�WKH�W\SH�RI�SHUVRQ�ZKR�ZRXOG�SDUWLFLSDWH�LQ�SURJUDPPLQJ�LI�DVVLJQHG�WR�WUHDWPHQW�LV�

V\VWHPDWLFDOO\�GLIIHUHQW�IURP�WKH�QRQ�SDUWLFLSDQWV�DPRQJ�WKRVH�DVVLJQHG�WR�WUHDWPHQW��

:H�H[DPLQH�WKUHH�PDLQ�RXWFRPH�GRPDLQV�RU�³IDPLOLHV´�RI�RXWFRPHV��ZLWK�WKUHH�RXWFRPHV�SHU�IDPLO\���

����Math achievement��SHUIRUPDQFH�RQ�WKH��WK�DQG���WK�JUDGH�(;3/25(�DQG�3/$1�PDWKHPDWLFV�WHVWV��

VFRUHG�LQ�GLIIHUHQW�ZD\V��PDWK�JUDGH�SRLQW�DYHUDJH��RU�*3$��DQG�PDWK�FRXUVH�IDLOXUHV����

����Other (non-math) academic achievement��SHUIRUPDQFH�RQ�WKH�(;3/25(�DQG�3/$1�UHDGLQJ�WHVW��

QRQ�PDWK�*3$��DQG�QRQ�PDWK�FRXUVH�IDLOXUHV���

����Behavior��DEVHQFHV��VFKRRO�VWXGHQW�PLVFRQGXFWV��DQG�RXW�RI�VFKRRO�VXVSHQVLRQV���



���
:H�DOVR�SUHVHQW�UHVXOWV�RQ�WKH�&36�³RQ�WUDFN´�LQGLFDWRU�IRU�KLJK�VFKRRO�JUDGXDWLRQ��ZKLFK�LV�HVVHQWLDOO\�

D�VXPPDU\�LQGH[�WKDW�FRPELQHV�GLIIHUHQW�HOHPHQWV�RI�RXU�PDWK�DQG�QRQ�PDWK�DFKLHYHPHQW�GRPDLQV���

,Q�RXU�PDLQ�UHVXOWV�WDEOHV�ZH�SUHVHQW�WKH�UHVXOWV�RI�WKUHH�W\SHV�RI�VWDWLVWLFDO�WHVWV��VWDQGDUG�W�WHVW�VWDWLVWLFV�

DQG�S�YDOXHV�WKDW�FRPH�IURP�FRQVLGHULQJ�MXVW�WKH�VLQJOH�SDLUZLVH�FRPSDULVRQ�RI�WUHDWPHQW�DQG�FRQWURO�IRU�WKH�

SDUWLFXODU�RXWFRPH�EHLQJ�H[DPLQHG�LQ�WKDW�UHJUHVVLRQ��S�YDOXHV�WKDW�DFFRXQW�IRU�PXOWLSOH�WHVWLQJ�FRQFHUQV�E\�

FRQWUROOLQJ�IRU�WKH�IDPLO\�ZLVH�HUURU�UDWH��):(5���RU�WKH�SUREDELOLW\�WKDW�DW�OHDVW�RQH�RI�WKH�WUXH�QXOO�K\SRWKHVHV�

LQ�D�IDPLO\�RI�K\SRWKHVLV�WHVWV�LV�UHMHFWHG��XVLQJ�D�IUHH�VWHS�GRZQ�UHVDPSOLQJ�PHWKRG����DQG�WKH�IDOVH�GLVFRYHU\�

UDWH��)'5��ZLWKLQ�HDFK�IDPLO\��RU�WKH�SURSRUWLRQ�RI�QXOO�K\SRWKHVLV�UHMHFWLRQV�ZLWKLQ�D�IDPLO\�WKDW�DUH�W\SH�,�

HUURUV�RU�³IDOVH�SRVLWLYHV´��$QGHUVRQ���������FDOFXODWHG�XVLQJ�WKH�WZR�VWHS�SURFHGXUH�IURP�%HQMDPLQL��.ULHJHU�

DQG�<HNXWLHOL����������)'5�T�YDOXHV�FDOFXODWHG�XVLQJ�WKH�RQH�VWHS�SURFHGXUH�IURP�%HQMDPLQL�DQG�+RFKEHUJ�

�����DUH�VLPLODU���%HFDXVH�WKH�727�LV�EDVLFDOO\�MXVW�D�UH�VFDOHG�YHUVLRQ�RI�WKH�,77��ZLWK�D�VLPLODU�VFDOLQJ�IDFWRU�

IRU�WKH�SRLQW�HVWLPDWH�DQG�VWDQGDUG�HUURU��WKH�W�VWDWLVWLFV�DUH�YHU\�VLPLODU��DQG�LQ�D�PRGHO�VSHFLILFDWLRQ�ZLWKRXW�

FRYDULDWHV�ZRXOG�EH�WKH�VDPH���7R�VLPSOLI\�RXU�WDEOHV�ZH�UHSRUW�WKH�S�YDOXHV�FDOFXODWHG�LQ�GLIIHUHQW�ZD\V�IRU�WKH�

,77�RQO\��WKH�S�YDOXHV�IRU�WKH�727�DUH�DOZD\V�YHU\�VLPLODU��DQG�DUH�UHSRUWHG�VHSDUDWHO\�LQ�WKH�DSSHQGL[���

:H�EHOLHYH�WKHUH�LV�D�FDVH�WR�EH�PDGH�WR�IRFXV�RQ�WKH�)'5�YDOXHV�LQ�RXU�WDEOHV��RXUV�LV�D�YHUVLRQ�RI�WKH�

VWDQGDUG�³PXOWLSOH�HQG�SRLQWV´�SUREOHP�ZKHQ�FRPSDULQJ�VRPH�DOWHUQDWLYH�SURJUDP�WR�VWDWXV�TXR��VHH�%HQMDPLQL�

DQG�+RFKEHUJ���������ZKHUH�WKH�GHFLVLRQ�DERXW�ZKHWKHU�WR�SUHIHU�WKH�DOWHUQDWLYH�WR�VWDWXV�TXR�ZLOO�GHSHQG�RQ�WKH�

VHW�RI�RXWFRPHV�EHLQJ�FRPSDUHG�DFURVV�WKH�WZR�VWDWHV�UDWKHU�WKDQ�DQ\�LQGLYLGXDO�RXWFRPH��):(5�FRQWURO�LV�

PRUH�FRQVHUYDWLYH�IRU�WKLV�SXUSRVH�WKDQ�)'5�FRQWURO��ZKLOH�SDLUZLVH�FRPSDULVRQV�DUH�QRW�FRQVHUYDWLYH�HQRXJK��

,Q�DQ\�FDVH�ZH�UHSRUW�WKH�UHVXOWV�IURP�HDFK�PHWKRG�IRU�FRPSOHWHQHVV��

�������������������������������������������������
���6SHFLILFDOO\��ZH�XVH�D�ERRWVWUDS�UHVDPSOLQJ�WHFKQLTXH�WKDW�VLPXODWHV�GDWD�XQGHU�WKH�QXOO�K\SRWKHVLV��:HVWIDOO�	�<RXQJ��������
:LWKLQ�HDFK�SHUPXWDWLRQ��ZH�UDQGRPO\�UH�DVVLJQ�WUHDWPHQW�DQG�FRQWURO�LQGLFDWRUV�ZLWK�UHSODFHPHQW�DQG�HVWLPDWH�SURJUDP�LPSDFWV�RQ�
DOO�WKUHH�RXWFRPHV�ZLWKLQ�HDFK�RI�RXU�RXWFRPH�GRPDLQV��ZH�GR�WKLV�VHSDUDWHO\�IRU�HDFK�GRPDLQ���%\�UHSHDWLQJ�WKLV�SURFHGXUH���������
WLPHV��ZH�FUHDWH�DQ�HPSLULFDO�GLVWULEXWLRQ�RI�W�VWDWLVWLFV�WKDW�DOORZV�XV�WR�FRPSDUH�WKH�DFWXDO�VHW�RI�W�VWDWLVWLFV�ZH�ILQG�WR�ZKDW�ZH�ZRXOG�
KDYH�IRXQG�E\�FKDQFH�XQGHU�WKH�QXOO��:H�PDLQWDLQ�WKH�RULJLQDO�VDPSOLQJ�IUDPH�IRU�HDFK�LWHUDWLRQ��DVVLJQLQJ�WKH�VDPH�QXPEHU�RI�
SVHXGR�WUHDWPHQW�DQG�SVHXGR�FRQWURO�\RXWK�DV�LQ�RXU�RULJLQDO�VDPSOH��7KLV�WHFKQLTXH�SUHVHUYHV�WKH�FRUUHODWLRQDO�VWUXFWXUH�DQG�
XQGHUO\LQJ�GLVWULEXWLRQV�RI�RXU�GDWD��SURYLGLQJ�WKH�DGMXVWHG�SUREDELOLW\�ZH�ZRXOG�REVHUYH�RXU�UHVXOWV�E\�FKDQFH�JLYHQ�RXU�GDWD�DQG�WKH�
QXPEHU�RI�WHVWV�ZH�UXQ��5DWKHU�WKDQ�XVH�D�VLQJOH�S�YDOXH�DGMXVWPHQW�IRU�DOO�WKH�RXWFRPH�PHDVXUHV��ZH�XVH�D�IUHH�VWHS�GRZQ�SURFHGXUH�
WR�DGMXVW�WKH�S�YDOXH�RQ�HDFK�RXWFRPH�VHSDUDWHO\��7KH�LGHD�LV�WKDW�RQFH�D�QXOO�K\SRWKHVLV�KDV�EHHQ�UHMHFWHG�YLD�WKH�ERRWVWUDS�
UHVDPSOLQJ�PHWKRG��LW�LV�UHPRYHG�IURP�WKH�IDPLO\�RI�K\SRWKHVHV�EHLQJ�WHVWHG��WKXV�LQFUHDVLQJ�WKH�SRZHU�RI�WKH�UHPDLQLQJ�WHVWV���:H�
WKHQ�FDOFXODWH�D�QHZ�DGMXVWHG�S�YDOXH�ZLWK�WKH�ERRWVWUDSSHG�HPSLULFDO�GLVWULEXWLRQ�RI�W�VWDWLVWLFV�IRU�RQO\�WKH�UHPDLQLQJ�WHVWV��SURYLGLQJ�
D�PRUH�SRZHUIXO�DGMXVWPHQW�WKDQ�VHWWLQJ�DOO�S�YDOXHV�WR�WKH�VDPH�PLQLPXP�YDOXH��



���
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,Q�WKLV�VHFWLRQ�ZH�EHJLQ�E\�GRFXPHQWLQJ�WKH�³GRVDJH´�RI�WKH�SURJUDPPLQJ�WKDW�\RXWK�UHFHLYHG�LQ�RXU�

VWXG\��IROORZHG�E\�D�GLVFXVVLRQ�RI�RXU�HVWLPDWHV�IRU�WKH�LPSDFWV�RQ�VWXGHQW�VFKRRO�RXWFRPHV��7KH�VL]H�RI�WKH�

LPSDFWV�IURP�WKLV�LQWHUYHQWLRQ�RQ�VFKRROLQJ�RXWFRPHV�LV�TXLWH�ODUJH��SDUWLFXODUO\�JLYHQ�KRZ�UHODWLYHO\�PRGHVW�

WKH�WUHDWPHQW�GRVDJH�LV�IRU�VR�PDQ\�RI�WKH�\RXWK�LQ�RXU�VWXG\�VDPSOH��

$� 3URJUDP�SDUWLFLSDWLRQ�UDWHV�DQG�³FURVVRYHU´�

$V�QRWHG�DERYH��WKH�SDUWLFLSDWLRQ�UDWH�DPRQJ�DOO�\RXWK�DVVLJQHG�WR�UHFHLYH�SURJUDPPLQJ��SRROLQJ�WKH�

\RXWK�DVVLJQHG�WR�%$0�RQO\�DQG�WKRVH�DVVLJQHG�WR�UHFHLYH�%$0�SOXV�PDWFK�WXWRULQJ��ZDV������7KH�

SDUWLFLSDWLRQ�UDWH�IRU�WKH����\RXWK�DVVLJQHG�WR�WKH�%$0�RQO\�WUHDWPHQW�DUP�ZDV������DQG�IRU�WKH����\RXWK�

DVVLJQHG�WR�WKH�%$0�0DWFK�WXWRULQJ�WUHDWPHQW�DUP�HTXDOHG�������2I�WKRVH�DVVLJQHG�WR�%$0�0DWFK���������

RU������HYHU�DWWHQGHG�DW�OHDVW�RQH�%$0�VHVVLRQ�ZKLOH�������RU�����SDUWLFLSDWHG�LQ�WXWRULQJ���

,Q�RXU�PDLQ�DQDO\VHV�ZH�LQLWLDOO\�GHILQH�SDUWLFLSDWLRQ�DV�³DWWHQGHG�DW�OHDVW�RQH�SURJUDP�VHVVLRQ�´�<RXWK�

DVVLJQHG�WR�WKH�%$0�0DWFK�WUHDWPHQW�DUH�FRXQWHG�DV�D�SDUWLFLSDQW�LI�WKH\�DWWHQG�DW�OHDVW�RQH�VHVVLRQ�RI�HLWKHU�

SURJUDP����)LJXUH���SUHVHQWV�GDWD�IRU�WKRVH�\RXWK�ZKR�SDUWLFLSDWHG�LQ�DW�OHDVW�RQH�%$0�VHVVLRQ��VKRZLQJ�WKH�

IUHTXHQF\�RI�VHVVLRQV�DWWHQGHG�IRU�WKRVH�DVVLJQHG�WR�WKH�%$0�RQO\�JURXS�DQG�VHSDUDWHO\�IRU�WKRVH�DVVLJQHG�WR�

WKH�%$0�0DWFK�JURXS��)LJXUH���SUHVHQWV�WKH�GLVWULEXWLRQ�IRU�QXPEHU�RI�WXWRULQJ�VHVVLRQV�DWWHQGHG�DPRQJ�WKRVH�

ZKR�ZHUH�DVVLJQHG�WR�WKH�%$0�0DWFK�JURXS�DQG�HYHU�DWWHQGHG�DW�OHDVW�RQH�WXWRULQJ�VHVVLRQ���

,W�WXUQV�RXW�WKDW�WKHUH�ZDV�VRPH�LQIRUPDO�WUHDWPHQW�FURVVRYHU�EHWZHHQ�WKH�%$0�RQO\�DQG�%$0�0DWFK�

WXWRULQJ�JURXSV�WKDW�LV�QRW�FDSWXUHG�E\�RXU�DGPLQLVWUDWLYH�UHFRUGV�RQ�WXWRULQJ�SDUWLFLSDWLRQ��ZKLFK�FRPSOLFDWHV�

WKH�LQWHUSUHWDWLRQ�RI�WKH�HIIHFWV�RI�WKH�%$0�RQO\�WUHDWPHQW�WKDW�ZH�SUHVHQW�EHORZ��7KH�%$0�VHVVLRQV�ZHUH�KHOG�

LQ�WKH�VDPH�HPSW\�FODVVURRP�ZLWKLQ�RXU�VWXG\�KLJK�VFKRRO�DV�KRXVHG�WKH�WXWRULQJ�VHVVLRQV��:KLOH�WKH�%$0�

JURXS�VHVVLRQV�DQG�WKH�WXWRULQJ�ZHUH�DOZD\V�KHOG�DW�GLIIHUHQW�WLPHV��WKH�WXWRUV�UHSRUW�WKDW�\RXWK�DVVLJQHG�WR�

UHFHLYH�%$0�SURJUDPPLQJ�ZKR�ZHUH�EHLQJ�WRR�GLVUXSWLYH�LQ�FODVV�ZHUH�RIWHQ�VHQW�E\�WHDFKHUV�WR�ZKDW�EHFDPH�
�������������������������������������������������
���6RPH�UHDGHUV�PLJKW�WKLQN�WKLV�LV�D�ORZ�EDU�IRU�GHILQLQJ�ZKDW�FRXQWV�DV�³SDUWLFLSDWLRQ�´�1RWH�WKDW�RXU�DSSURDFK�LV�FRQVHUYDWLYH�LQ�WKH�
VHQVH�WKDW�XVLQJ�D�KLJKHU�WKUHVKROG�IRU�SDUWLFLSDWLRQ��WKDW�LV��FRXQWLQJ�RQO\�\RXWK�ZKR�DWWHQG�VRPH�KLJKHU�QXPEHU�RI�VHVVLRQV�DV�
SDUWLFLSDQWV��ZRXOG�KDYH�WKH�UHVXOW�RI�IXUWKHU�LQFUHDVLQJ�WKH�VL]H�RI�RXU�727�HVWLPDWHV��E\�HVVHQWLDOO\�DOORFDWLQJ�WKH�,77�HIIHFW�RYHU�
IHZHU�\RXWK��%XW�XVLQJ�D�KLJKHU�SDUWLFLSDWLRQ�WKUHVKROG�ERRVWV�WKH�727�HVWLPDWH�E\�DVVXPLQJ�WKDW�\RXWK�ZKR�SDUWLFLSDWH�LQ�IHZHU�WKDQ�
1�VHVVLRQV�GR�QRW�EHQHILW�DW�DOO�IURP�SDUWLFLSDWLQJ�LQ�WKRVH�VHVVLRQV��ZKLFK�VHHPV�OLNH�D�VWURQJ�DVVXPSWLRQ�VLQFH�VR�OLWWOH�LV�FXUUHQWO\�
NQRZQ�DERXW�WKH�IXQFWLRQDO�IRUP�RI�WKH�WUHDWPHQW�GRVDJH���WUHDWPHQW�UHVSRQVH�UHODWLRQVKLS�IRU�WKHVH�W\SHV�RI�SURJUDPV��



���
NQRZQ�DV�WKH�³%$0�URRP´��WR�³FRRO�GRZQ�´�,I�WKH�WXWRUV�ZHUH�WKHUH�LQ�WKH�URRP�DW�WKH�VDPH�WLPH�DQG�D�WXWRU�

KDG�H[FHVV�FDSDFLW\��KH�RU�VKH�ZRXOG�ZRUN�ZLWK�WKDW�\RXWK���8QOLNH�ZLWK�WKH�VWUXFWXUHG�0DWFK�VW\OH�WXWRULQJ��

ZKLFK�DOZD\V�IRFXVHG�RQ�PDWK��WKLV�VRUW�RI�LQIRUPDO�WXWRULQJ�RFFXUUHG�RQ�D�UDQJH�RI�VXEMHFW�DUHDV���

7KHUH�PLJKW�KDYH�DOVR�EHHQ�VSLOORYHU�DFURVV�WUHDWPHQW�DUPV�WKURXJK�WZR�RWKHU�PHFKDQLVPV�DV�ZHOO��

)LUVW��WKH�VWUXFWXUHG�%$0�JURXSV�ZHUH�FRPSRVHG�RI�VRPH�\RXWK�DVVLJQHG�WR�%$0�RQO\�DQG�VRPH�\RXWK�

DVVLJQHG�WR�%$0�0DWFK�WXWRULQJ��7KLV�FRXOG�KDYH�OHG�WR�VRPH�SHHU�VSLOORYHU�HIIHFWV�RQ�PDWK�DFKLHYHPHQW�IURP�

WKH�%$0�0DWFK�WUHDWPHQW�WR�WKRVH�DVVLJQHG�WR�%$0�RQO\��7KH�WXWRUV�DOVR�UHSRUW�WKDW�WKHUH�PD\�KDYH�EHHQ�D�

VSLOORYHU�HIIHFW�WKDW�RSHUDWHV�WKURXJK�FKDQJHV�LQ�WHDFKHU�H[SHFWDWLRQV��0DQ\�RI�WKH�\RXWK�LQ�RXU�VWXG\�VDPSOH�

ZHUH�YHU\�IDU�EHKLQG��<RXWK�DVVLJQHG�WR�%$0�0DWFK�WXWRULQJ�GLG�PXFK�EHWWHU�LQ�VFKRRO��SDUWLFXODUO\�LQ�PDWK�

FODVV��DV�ZH�VKRZ�EHORZ��7KH�WXWRUV�EHOLHYH�WKDW�VHHLQJ�WKHVH�JDLQV�DPRQJ�%$0�0DWFK�\RXWK�FKDQJHG�PDWK�

WHDFKHU�H[SHFWDWLRQV�IRU�WKHVH�VWXGHQWV�DQG�WKH�SDWLHQFH�WKDW�WHDFKHUV�KDG�ZKHQ�LQWHUDFWLQJ�ZLWK�WKHVH�\RXWK��

ZKLFK�FRXOG�KDYH�VSLOOHG�RYHU�WR�RWKHU�\RXWK�DVVLJQHG�WR�WKH�%$0�RQO\�JURXS��

,Q�RXU�UHVXOWV�VHFWLRQ�EHORZ�ZH�SURYLGH�VRPH�LPSHUIHFW�EXW�VXJJHVWLYH�HPSLULFDO�WHVWV�WKDW�H[SORUH�WKH�

SODXVLELOLW\�DQG�HPSLULFDO�LPSRUWDQFH�RI�WKHVH�FDQGLGDWH�VRXUFHV�RI�VSLOORYHU�DFURVV�WUHDWPHQW�DUPV��

%� ,PSDFWV�RQ�VWXGHQW�OHDUQLQJ�DQG�EHKDYLRU�

7DEOH���SUHVHQWV�RXU�PDLQ�ILQGLQJV�IRU�WKH�HIIHFWV�RI�EHLQJ�RIIHUHG�WKH�FKDQFH�WR�SDUWLFLSDWH�LQ�RXU�WZR�

SURQJHG�LQWHUYHQWLRQ��LQWHQWLRQ�WR�WUHDW��RU�,77��DQG�WKH�HIIHFWV�RI�DFWXDOO\�SDUWLFLSDWLQJ��WKH�HIIHFWV�RI�WUHDWPHQW�

RQ�WKH�WUHDWHG��RU�727���$V�D�EHQFKPDUN�WR�KHOS�LQWHUSUHW�WKH�VL]H�RI�WKHVH�HIIHFWV��ZH�DOVR�UHSRUW�WKH�FRQWURO�

PHDQ��&0��DQG�WKH�FRQWURO�FRPSOLHU�PHDQ��&&0���:H�LQLWLDOO\�SRRO�ERWK�WUHDWPHQW�DUPV�WRJHWKHU�WR�LPSURYH�

VWDWLVWLFDO�SRZHU�±�WKDW�LV��ZH�LQLWLDOO\�VKRZ�WKH�UHVXOWV�IURP�FRPSDULQJ�DOO�\RXWK�ZKR�JHW�HLWKHU�%$0�RU�

%$0�0DWFK�YHUVXV�WKH�FRQWURO�JURXS��+RZHYHU��ZH�DOVR�UHSRUW�LQ�D�ODWHU�WDEOH�WKH�UHVXOWV�RI�FRQVLGHULQJ�WKH�

%$0�RQO\�DQG�%$0�0DWFK�JURXSV�VHSDUDWHO\��

7KH�ILUVW�³IDPLO\´�RI�UHVXOWV�VKRZQ�LQ�7DEOH���LV�PDWK�DFKLHYHPHQW��ZKHUH�ZH�VHH�YHU\�ODUJH�JDLQV�IURP�

WKH�LQWHUYHQWLRQ��7KH�ILUVW�URZ�VKRZV�WKH�,77�HIIHFW�RQ�VSULQJ�PDWK�WHVW�VFRUHV�UHSRUWHG�DV�=�VFRUHV�WKDW�DUH�

VWDQGDUGL]HG�XVLQJ�WKH�FRQWURO�JURXS�GLVWULEXWLRQ��ZKLFK�LV�UHSRUWHG�LQ�WKH�VDPH�PHWULF�DV�LQ�PRVW�RWKHU�

HGXFDWLRQ�VWXGLHV��*ODVV¶�ǻ��L�H��VXEWUDFWLQJ�RII�WKH�FRQWURO�PHDQ�DQG�GLYLGLQJ�E\�WKH�FRQWURO�JURXS¶V�VWDQGDUG�



���
GHYLDWLRQ���7KH�,77�PHDVXUHG�WKLV�ZD\�LV������6'��IRFXVLQJ�MXVW�RQ�WKLV�RXWFRPH�YDULDEOH��QRW�DGMXVWLQJ�IRU�

PXOWLSOH�FRPSDULVRQV��WKH�SHU�FRPSDULVRQ�HUURU�UDWH��3&(5��XVLQJ�WKH�UHJXODU�2/6�VWDQGDUG�HUURUV�HTXDOV�

S �������DQG�HTXDOV�S ������ZKHQ�ZH�LQVWHDG�XVH�D�SHUPXWDWLRQ�WHVW�ZLWK���������UHSOLFDWLRQV��:KHQ�ZH�

DFFRXQW�IRU�PXOWLSOH�FRPSDULVRQV�DQG�FRQWURO�WKH�IDPLO\�ZLVH�HUURU�UDWH��):(5���WKDW�LV��WKH�SUREDELOLW\�RI�DW�

OHDVW�RQH�IDOVH�SRVLWLYH�UHVXOW�ZLWKLQ�WKLV�IDPLO\�RI�WKUHH�PDWK�DFKLHYHPHQW�RXWFRPHV��RXU�S�YDOXH�HTXDOV�

���������7KH�IDOVH�GLVFRYHU\�UDWH��)'5��T�UDWH�HTXDOV��������7KDW�LV��WKH�UHVXOW�LV�VLJQLILFDQW�LI�ZH�DUH�ZLOOLQJ�WR�

DFFHSW�WKDW�DERXW�RQH�RI�HYHU\����VWDWLVWLFDOO\�VLJQLILFDQW�SRLQW�HVWLPDWHV�LV�DFWXDOO\�D�IDOVH�SRVLWLYH��7KH�727�

HIIHFW�RQ�WKLV�IDLUO\�EURDG�QDWLRQDO�WHVW�RI�PDWK�DFKLHYHPHQW�LV������6'��

7KH�DGYDQWDJH�RI�UHSRUWLQJ�RXU�PDWK�WHVW�VFRUH�UHVXOW�LQ�WHUPV�RI�*ODVV¶�ǻ�LV�ZH�FDQ�FRPSDUH�RXU�UHVXOW�

WR�RWKHU�VWXGLHV�WKDW�XVH�WKH�VDPH�WHVW�VFRUH�VFDOLQJ��DOWKRXJK�H[SUHVVLQJ�WKH�HIIHFW�LQ�WHUPV�RI�KRZ�IDU�VWXGHQWV�

PRYH�LQ�WKH�QDWLRQDO�GLVWULEXWLRQ�LV�DOVR�RI�LQWHUHVW��7KH�727�HIIHFW�LQ�WKH�QDWLRQDO�GLVWULEXWLRQ��XVLQJ�WKH�PDWK�

VFDOH�VFRUHV��HTXDOV������6'��RU�DERXW����SHUFHQW�RI�WKH�EODFN�ZKLWH�WHVW�VFRUH�JDS�LQ�WKH�QDWLRQDO�1$(3�WHVW�IRU�

���\HDU�ROGV��VHH�)LJXUH�����$V�ZH�ZRXOG�H[SHFW��WKH�S�YDOXHV�DUH�QHDUO\�LGHQWLFDO�WR�WKRVH�ZH�VHH�ZKHQ�ZH�

VWDQGDUGL]H�WKHVH�PDWK�VFRUHV�XVLQJ�WKH�FRQWURO�JURXS�GLVWULEXWLRQ�UDWKHU�WKDQ�WKH�QDWLRQDO�GLVWULEXWLRQ��

3HUKDSV�PRUH�LQWXLWLYH�LV�WR�WKLQN�DERXW�WKHVH�LPSDFWV�LQ�WHUPV�RI�H[DFWO\�ZKHUH�WKH�VWXGHQW�IDOOV�LQ�WKH�

QDWLRQDO�GLVWULEXWLRQ��7KH�VRUW�RI�\RXWK�LQ�WKH�FRQWURO�JURXS�ZKR�ZRXOG�KDYH�SDUWLFLSDWHG�LQ�SURJUDPPLQJ�LI�

RIIHUHG�WKH�FKDQFH��WKH�&&0��KDV�D�VSULQJ�PDWK�VFRUH�WKDW�IDOOV�DW�DERXW�WKH���WK�SHUFHQWLOH�RI�WKH�QDWLRQDO�

GLVWULEXWLRQ�RQ�WKH�(;3/25(�DQG�3/$1�WHVWV��3DUWLFLSDWLQJ�LQ�SURJUDPPLQJ��WKH�727�HIIHFW��LQFUHDVHV�WKH�

UDQNLQJ�LQ�WKH�QDWLRQDO�GLVWULEXWLRQ�E\�QHDUO\����SHUFHQWLOH�SRLQWV��WR�DERXW�WKH���WK�SHUFHQWLOH��

7KH�WRS�SDQHO�DOVR�VKRZV�D�ODUJH�JDLQ�LQ�PDWK�*3$�RYHU�WKH�FRXUVH�RI�WKH�DFDGHPLF�\HDU��ZLWK�D�727�

HIIHFW�HTXDO�WR������SRLQWV�RQ�D���SRLQW�*3$�VFDOH��FRPSDUHG�WR�D�FRQWURO�FRPSOLHU�PHDQ�RI������PDWK�*3$��3XW�

GLIIHUHQWO\��WKH�DYHUDJH�FRQWURO�FRPSOLHU�\RXWK�JHWV�DERXW�D�'�LQ�WKHLU�PDWK�FODVV�ZKLOH�WKH�DYHUDJH�WUHDWPHQW�

JURXS�FRPSOLHU�VFRUHG�DW�DERXW�D�&��WKLV�UHVXOW�LV�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH�XVXDO����WKUHVKROG�UHJDUGOHVV�RI�

ZKHWKHU�ZH�IRFXV�RQ�WKH�3&(5��WKH�):(5��RU�WKH�)'5���7KLV�HIIHFW�HTXDOV������6'�LQ�WKH�FRQWURO�JURXS¶V�PDWK�

�������������������������������������������������
���:H�VD\�³WKUHH�YDULDEOHV´�HYHQ�WKRXJK�WKHUH�DUH�PRUH�WKDQ�WKUHH�YDULDEOHV�WHFKQLFDOO\�UHSRUWHG�LQ�WKLV�SDQHO�EHFDXVH�WKH�GLIIHUHQW�
PDWK�WHVW�VFRUH�DQG�PDWK�*3$�YDULDEOHV�DUH�MXVW�UH�VFDOHG�YHUVLRQV�RI�WKH�VDPH�XQGHUO\LQJ�WKLQJ��



���
*3$�GLVWULEXWLRQ��7KH�QH[W�URZ�VKRZV�WKDW�WKH�OLNHOLKRRG�RI�IDLOLQJ�PDWK�GXULQJ�RXU�LQWHUYHQWLRQ�\HDU�LV�UHGXFHG�

E\�DERXW�WZR�WKLUGV��727�HIIHFW�RI�������ZKLFK�LV�TXLWH�ODUJH�DV�D�VKDUH�RI�WKH�&&0��������EXW�JLYHQ�WKH�VL]DEOH�

VWDQGDUG�HUURU�MXVW�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH�S�����OHYHO�HYHQ�ZLWK�MXVW�WKH�SDLUZLVH�WHVW��

7KH�VHFRQG�SDQHO�RI�7DEOH���VKRZV�WKHUH�DUH�QR�VWDWLVWLFDOO\�VLJQLILFDQW�VSLOORYHU�HIIHFWV�RQ�UHDGLQJ�WHVW�

VFRUHV�RU�*3$�RXWVLGH�RI�PDWK�FODVVHV��DOWKRXJK�ZH�GR�VHH�D�VL]DEOH�UHGXFWLRQ�LQ�FRXUVH�IDLOXUHV�LQ�FODVVHV�

RXWVLGH�RI�PDWK��7KH�FRQWURO�FRPSOLHU�PHDQ�LV������FRXUVH�IDLOXUHV�RYHU�WKH�FRXUVH�RI�WKH���������DFDGHPLF�

\HDU��ZKLOH�WKH�HIIHFW�RI�SDUWLFLSDWLQJ�LQ�SURJUDPPLQJ��WKH�727��HTXDOV�D�UHGXFWLRQ�RI�WZR�FRXUVH�IDLOXUHV��7KLV�

HIIHFW�LV�VWDWLVWLFDOO\�VLJQLILFDQW�DW�S�����UHJDUGOHVV�RI�KRZ�ZH�FDOFXODWH�RXU�S�YDOXH����

7KH�WKLUG�SDQHO�RI�7DEOH���VKRZV�WKDW�WKHUH�DUH�VL]DEOH��DOEHLW�QRW�TXLWH�VWDWLVWLFDOO\�VLJQLILFDQW��LPSDFWV�

RQ�WZR�RI�RXU�WKUHH�PHDVXUHV�RI�EHKDYLRU��7KH�&&0�IRU�DEVHQFHV�LV�HTXDO�WR�����RU�DQ�DYHUDJH�RI�QLQH�ZHHNV�RI�

VFKRRO�PLVVHG�RYHU�WKH���������DFDGHPLF�\HDU��7KH�HIIHFW�RI�SDUWLFLSDWLQJ��727��LV�HTXDO�WR������IHZHU�GD\V�

PLVVHG��RU�MXVW�RYHU�RQH�TXDUWHU��7KLV�LV�VWDWLVWLFDOO\�VLJQLILFDQW�ZLWK�MXVW�WKH�SDLUZLVH�W�WHVW�EXW�QRW�TXLWH�

VLJQLILFDQW�ZKHQ�ZH�DGMXVW�IRU�PXOWLSOH�FRPSDULVRQV��WKH�):(5�FRQWUROOHG�S�YDOXH� ��������ZKLOH�WKH�)'5�T�

YDOXH� ��������7KH�HIIHFW�RQ�RXW�RI�VFKRRO�VXVSHQVLRQV�LV�HTXDO�WR�RQH�KDOI�RI�WKH�&&0�EXW��JLYHQ�RXU�VL]DEOH�

VWDQGDUG�HUURU��LV�QRW�VWDWLVWLFDOO\�VLJQLILFDQW��

)LJXUH���VKRZV�WKDW�SURJUDP�SDUWLFLSDWLRQ�LQFUHDVHV�WKH�OLNHOLKRRG�WKDW�D�VWXGHQW�LV�³RQ�WUDFN´��DFFRUGLQJ�

WR�D�&36�LQGLFDWRU�WKDW�VXPPDUL]HV�D�QXPEHU�RI�WKH�PDWK�DQG�QRQ�PDWK�DFKLHYHPHQW�YDULDEOHV��E\�QHDUO\�RQH�

KDOI��7KH�FRQWURO�FRPSOLHU�PHDQ��&&0��IRU��WK�DQG���WK�JUDGHUV�WR�EH�³RQ�WUDFN´�IRU�JUDGXDWLRQ�LV�HTXDO�WR������

3URJUDP�SDUWLFLSDWLRQ��WKH�727�HIIHFW��LQFUHDVHV�WKDW�OLNHOLKRRG�E\�IXOO\����SHUFHQWDJH�SRLQWV��RU�����RI�WKH�

&&0��&RPSDUHG�WR�VWXGHQWV�ZKR�DUH�QRW�³RQ�WUDFN´�DFFRUGLQJ�WR�WKLV�LQGLFDWRU��WKRVH�ZKR�DUH�RQ�WUDFN�KDYH�

IRXU�\HDU�JUDGXDWLRQ�UDWHV�WKDW�DUH����SHUFHQWDJH�SRLQWV�KLJKHU��DQG�ILYH�\HDU�JUDGXDWLRQ�UDWHV�WKDW�DUH����

SHUFHQWDJH�SRLQWV�KLJKHU��$OOHQVZRUWK�DQG�(DVWRQ��������S������,I�ZH�WDNH�WKLV�FRUUHODWLRQ�EHWZHHQ�WKH�RQ�WUDFN�

LQGLFDWRU�DQG�KLJK�VFKRRO�JUDGXDWLRQ�UDWHV�DW�IDFH�YDOXH��RXU�HVWLPDWHG�HIIHFW�RQ�WKH�RQ�WUDFN�LQGLFDWRU�LQFUHDVHV�

�������������������������������������������������
���7DEOH���UHSRUWV�D�)'5�T�YDOXH�IRU�IDLOXUHV�LQ�QRQ�PDWK�VXEMHFWV�WKDW�LV�VOLJKWO\�KLJKHU���������WKDQ�WKH�):(5����������ZKLOH�
FRQFHSWXDOO\�ZH�H[SHFW�WKH�)'5�WR�QHYHU�EH�KLJKHU�WKDQ�WKH�):(5��7KLV�FDQ�KDSSHQ�VRPHWLPHV�IRU�WKH�PRVW�VLJQLILFDQW�RXWFRPH�
ZLWKLQ�D�IDPLO\�RU�RXWFRPH�GRPDLQ�EHFDXVH�RI�WKH�ZD\�WKH�)'5�LV�FDOFXODWHG�LQ�SUDFWLFH��7KLV�LV�HDVLHVW�WR�VHH�ZLWKLQ�WKH�FRQWH[W�RI�
WKH�RQH�VWHS�)'5�SURFHGXUH�IURP�%HQMDPLQL�DQG�+RFKEHUJ���������ZKLFK�VKRZV�WKDW�IRU�WKH�PRVW�VLJQLILFDQW�RXWFRPH�ZLWKLQ�D�IDPLO\�
RU�RXWFRPH�GRPDLQ�WKH�)'5�FDOFXODWLRQ�FDQ�VRPHWLPHV�FROODSVH�WR�WKH�%RQIHUURQL�FDOFXODWLRQ��ZKLFK�LV�FRQVHUYDWLYH���



���
H[SHFWHG�KLJK�VFKRRO�JUDGXDWLRQ�UDWHV�E\�DURXQG����SHUFHQWDJH�SRLQWV��QHDUO\�KDOI�RI�WKH�FRQWURO�JURXS¶V�

H[SHFWHG����SHUFHQW�JUDGXDWLRQ�UDWH���7KLQNLQJ�DERXW�WKH�VWDWLVWLFDO�VLJQLILFDQFH�RI�WKH�RQ�WUDFN�LQGLFDWRU�ZLWKLQ�

RXU�PXOWLSOH�WHVWLQJ�IUDPHZRUN�LV�D�ELW�FRPSOLFDWHG�EHFDXVH�LW�LV�DQ�LQGH[�RI�RXWFRPHV�WKDW�VSDQ�RXWFRPH�

GRPDLQV��PDWK�DQG�QRQ�PDWK�DFKLHYHPHQW���EXW�WKH�HVWLPDWHG�HIIHFW�RQ�WKH�RQ�WUDFN�LQGLFDWRU�LV�DW�OHDVW�

VLJQLILFDQW�XVLQJ�WKH�SDLUZLVH�FRPSDULVRQ��S��������

&� 6HQVLWLYLW\�DQDO\VHV�

7DEOH���VKRZV�WKDW�LQ�JHQHUDO�RXU�UHVXOWV�DUH�TXDOLWDWLYHO\�VLPLODU�UHJDUGOHVV�RI�ZKHWKHU�RU�KRZ�ZH�

FRQWURO�IRU�EDVHOLQH�FRYDULDWHV��6LQFH�WKH�S�YDOXHV�DUH�QHDUO\�LGHQWLFDO�IRU�WKH�,77�DQG�727�HVWLPDWHV�IRU�D�JLYHQ�

RXWFRPH�DQG�PRGHO�VSHFLILFDWLRQ��ZH�SUHVHQW�MXVW�WKH�,77�HIIHFWV�WR�VLPSOLI\�WKH�WDEOH��7KH�ILUVW�SDQHO�VKRZV�

WKDW�ZKHQ�ZH�XVH�PDWK�DFKLHYHPHQW�WHVW�VFRUHV�DV�RXU�RXWFRPH�RI�LQWHUHVW��QRW�FRQWUROOLQJ�IRU�EDVHOLQH�

FRYDULDWHV�DW�DOO��DV�VKRZQ�LQ�WKH�ODVW�FROXPQ��WHQGV�WR�UHGXFH�WKH�W�VWDWLVWLFV�VRPHZKDW�E\�PDNLQJ�WKH�SRLQW�

HVWLPDWHV�DERXW�RQH�TXDUWHU�VPDOOHU�WKDQ�LQ�RXU�SUHIHUUHG�PRGHO�VSHFLILFDWLRQ�DQG�PDNHV�WKH�VWDQGDUG�HUURUV�

DERXW�RQH�TXDUWHU�ODUJHU��7KH�PDJQLWXGH�RI�WKH�,77�HIIHFW�LV�VWLOO�TXLWH�ODUJH�HYHQ�ZLWKRXW�FRYDULDWHV�������6'�

IRU�WKH�YHUVLRQ�RI�RXU�WHVW�VFRUH�RXWFRPH�WKDW�LV�QRUPDOL]HG�XVLQJ�WKH�FRQWURO�JURXS�GLVWULEXWLRQ��DQG������6'�LQ�

WKH�QDWLRQDO�GLVWULEXWLRQ���7KH�UHPDLQLQJ�SDQHOV�VKRZ�WKH�UHVXOWV�IRU�RWKHU�RXWFRPHV�IRU�ZKLFK�ZH�KDYH�IHZHU�

PLVVLQJ�REVHUYDWLRQV�WHQG�WR�EH�OHVV�VHQVLWLYH�WR�ZKHWKHU�RU�KRZ�ZH�FRQWURO�IRU�EDVHOLQH�FRYDULDWHV��ZKLFK�

SURYLGHV�DQ�LQGLFDWLRQ�WKDW�VSULQJ�������SRVW�UDQGRPL]DWLRQ��PDWK�VFRUHV�DUH�QRW�PLVVLQJ�FRPSOHWHO\�DW�UDQGRP��

7DEOH���VKRZV�ZKDW�KDSSHQV�ZKHQ�ZH�DFFRXQW�IRU�PLVVLQJ�IROORZ�XS�GDWD�LQ�GLIIHUHQW�ZD\V��IRFXVLQJ�

DJDLQ�RQ�WKH�,77�IRU�VLPSOLFLW\��0LVVLQJ�GDWD�LV�PRVWO\�DQ�LVVXH�IRU�RXU�VWDQGDUGL]HG�WHVW�VFRUH�PHDVXUHV��ZKHUH�

ZH�DUH�PLVVLQJ�YDOLG�VSULQJ�������SRVW�UDQGRPL]DWLRQ��VFRUHV�IRU�DERXW�RQH�TXDUWHU�RI�RXU�RYHUDOO�VWXG\�VDPSOH�

����RXW�RI�����\RXWK���&RPSDUHG�WR�RXU�PDLQ�UHVXOWV��WKH�SRLQW�HVWLPDWHV�IRU�RXU�PDWK�WHVW�UHVXOWV�DUH�VOLJKWO\�

VPDOOHU�ZKHQ�ZH�XVH�PXOWLSOH�LPSXWDWLRQ�WR�ILOO�LQ�PLVVLQJ�YDOXHV�WR�WKH�VSULQJ�DFKLHYHPHQW�WHVW�VFRUHV��DQG�WKH�

VWDQGDUG�HUURUV�DUH�ODUJHU��EXW�WKH�SRLQW�HVWLPDWH�LWVHOI�VWLOO�VXJJHVWV�D�VL]DEOH�FKDQJH�LQ�PDWK�VFRUHV��$VVLJQLQJ�

DUELWUDULO\�ORZ�VFRUHV�WR�PLVVLQJ�YDOXHV�DQG�XVLQJ�TXDQWLOH�UHJUHVVLRQ�LPSOLHV�DQ�HIIHFW�RQ�WKH�PHGLDQ�VFRUH�RI�

�����6'��XVLQJ�WKH�FRQWURO�JURXS¶V�GLVWULEXWLRQ���FRPSDUHG�WR�DQ�HIIHFW�RQ�WKH�PHGLDQ�RI������ZKHQ�ZH�XVH�MXVW�

QRQ�PLVVLQJ�REVHUYDWLRQV���



���
7KH�WZR�RWKHU�UHOHYDQW�RXWFRPHV�EHVLGHV�WHVWV�VFRUHV�IRU�ZKLFK�PLVVLQJ�GDWD�DUH�DQ�LVVXH�DUH�IRU�GD\V�

DEVHQW�IURP�VFKRRO�DQG�IRU�QXPEHU�RI�RXW�RI�VFKRRO�VXVSHQVLRQV��VKRZQ�LQ�WKH�ERWWRP�SDQHO�RI�7DEOH�����)RU�

ERWK�RI�WKHVH�YDULDEOHV�ZH�DUH�PLVVLQJ�D�WRWDO�RI�HLJKW�REVHUYDWLRQV�RXW�RI�RXU�VDPSOH�RI�����\RXWK��:H�VHH�WKDW�

WKH�UHVXOWV�IRU�WKH�WUHDWPHQW�FRQWURO�GLIIHUHQFH�LQ�WKH�PHDQ�DUH�TXLWH�VLPLODU�ZKHQ�ZH�XVH�PXOWLSOH�LPSXWDWLRQ�WR�

ILOO�LQ�PLVVLQJ�YDOXHV��RU�DVVLJQ�DUELWUDULO\�ORZ�YDOXHV�DQG�XVH�TXDQWLOH�UHJUHVVLRQ�WR�HVWLPDWH�WUHDWPHQW�HIIHFWV�

RQ�WKH�PHGLDQ�YDOXHV�RI�WKHVH�RXWFRPHV��

'� 5HVXOWV�E\�VHSDUDWH�WUHDWPHQW�JURXS�

� *LYHQ�WKH�UHODWLYHO\�PRGHVW�QXPEHU�RI�\RXWK�LQ�RXU�VWXG\�VDPSOH��RXU�PDLQ�DQDO\VHV�KDYH�VR�IDU�SRROHG�

WRJHWKHU�\RXWK�DVVLJQHG�WR�WKH�%$0�RQO\�JURXS�DQG�WKRVH�DVVLJQHG�WR�%$0�0DWFK�WXWRULQJ�LQWR�D�VLQJOH�

³WUHDWPHQW�JURXS´�WR�EH�FRPSDUHG�WR�FRQWURO�JURXS�\RXWK��,Q�WKLV�VHFWLRQ�ZH�UHSRUW�WKH�UHVXOWV�IRU�WKH�WZR�

WUHDWPHQW�DUPV�VHSDUDWHO\��DOWKRXJK�LQWHUSUHWDWLRQ�RI�WKHVH�UHVXOWV�LV�FRPSOLFDWHG�VRPHZKDW�E\�WKH�IDFW�WKDW�WKHUH�

PD\�EH�VRPH�WUHDWPHQW�FURVVRYHU�RU�VSLOORYHUV�EHWZHHQ�WKH�WZR�JURXSV�DV�GHVFULEHG�DERYH��

)LJXUH���SUHVHQWV�WKH�727�SRLQW�HVWLPDWHV�DQG�����FRQILGHQFH�LQWHUYDOV�IRU�WKH�VHSDUDWH�HIIHFWV�RI�WKH�

%$0�RQO\�WUHDWPHQW�DQG�%$0�0DWFK�WXWRULQJ��:H�IRFXV�RQ�FRPSDULQJ�WKH�727�HIIHFWV�RI�WKH�WZR�

LQWHUYHQWLRQV��WR�DYRLG�FRQIRXQGLQJ�GLIIHUHQFHV�LQ�WKH�HIIHFWV�RI�WKH�SURJUDPPLQJ�DFWXDOO\�UHFHLYHG�ZLWK�

GLIIHUHQFHV�LQ�WKH�SURJUDP�WDNH�XS�UDWHV��7KH�HVWLPDWHG�727�SRLQW�HVWLPDWHV�DUH�XVXDOO\�VOLJKWO\�ODUJHU�IRU�WKH�

%$0�WUHDWPHQW�DUP�WKDQ�IRU�WKH�%$0�0DWFK�WUHDWPHQW�DUP��*LYHQ�RXU�VDPSOH�VL]HV��WKH�FRQILGHQFH�LQWHUYDOV�

IRU�ERWK�727�HIIHFWV�DUH�TXLWH�ODUJH��ZLWK�D�JUHDW�GHDO�RI�RYHUODS�ZLWK�RQH�DQRWKHU��8VLQJ�D�SHUPXWDWLRQ�WHVW�IRU�

VWDWLVWLFDO�LQIHUHQFH��LQ�QR�FDVH�FDQ�ZH�UHMHFW�DW�WKH�XVXDO����WKUHVKROG�WKH�QXOO�K\SRWKHVLV�WKDW�WKH�727�HIIHFWV�

DUH�WKH�VDPH��7DEOH������

:KLOH�RXU�FRQILGHQFH�LQWHUYDOV�DUH�WRR�ZLGH�WR�VD\�DQ\WKLQJ�DERXW�ZKLFK�RI�WKH�WZR�LQWHUYHQWLRQ�DUPV�LV�

PRUH�HIIHFWLYH��WKH�IDFW�WKDW�WKH�SRLQW�HVWLPDWH�IRU�WKH�%$0�RQO\�HIIHFW�RQ�DFDGHPLF�RXWFRPHV�OLNH�PDWK�WHVW�

VFRUHV�LV�VR�ODUJH�VHHPV�WR�VWDQG�LQ�FRQWUDVW�WR�WKH�UHVXOWV�RI�RXU�WHDP¶V�ODVW�VWXG\�RI�%$0��ZKHUH�ZH�VDZ�QR�

GHWHFWDEOH�HIIHFWV�RQ�DFKLHYHPHQW�WHVW�VFRUHV��+HOOHU�HW�DO�����������

7DEOHV���DQG���H[SORUH�WKH�K\SRWKHVLV�WKDW�WKHUH�PD\�KDYH�EHHQ�VRPH�VSLOORYHU�EHWZHHQ�WKH�WXWRULQJ�

LQWHUYHQWLRQ�DQG�WKH�%$0�RQO\�JURXS�ZKHQ�\RXWK�LQ�WKH�ODWWHU�ZHUH�NLFNHG�RXW�RI�FODVV�DQG�VHQW�WR�WKH�URRP�



���
ZKHUH�%$0�VHVVLRQV�DQG�WXWRULQJ�RFFXUUHG�WR�³FRRO�RII�´�7KH�WXWRUV�UHSRUW�WKDW�LQ�WKHVH�FLUFXPVWDQFHV�WKH\�

ZRXOG��LI�WKH\�KDG�VRPH�VODFN�WLPH��ZRUN�ZLWK�WKRVH�\RXWK�RQ�WKHLU�VFKRROZRUN��7KLV�K\SRWKHVLV�VXJJHVWV�WKDW�

ZH�VKRXOG�VHH�WKH�ELJJHVW�HIIHFW�RI�DVVLJQPHQW�WR�WKH�%$0�RQO\�JURXS�RQ�DFDGHPLF�RXWFRPHV�IRU�WKRVH�\RXWK�

ZKR�DUH�PRVW�OLNHO\�WR�EH�GLVUXSWLYH�DQG�JHW�NLFNHG�RXW�RI�WKHLU�UHJXODU�FODVVURRPV��

7DEOH���SURYLGHV�VRPH�WHQWDWLYH�VXSSRUW�IRU�WKLV�K\SRWKHVLV��(DFK�FHOO�RI�WKH�WDEOH�UHSRUWV�WKH�UHVXOWV�RI�

UXQQLQJ�D�UHJUHVVLRQ�IRU�WKH�RXWFRPH�GHILQHG�LQ�WKH�OHIWPRVW�FROXPQ��VR�HDFK�URZ�LV�DQ�RXWFRPH���XVLQJ�MXVW�WKH�

VDPSOH�RI�\RXWK�DVVLJQHG�WR�HLWKHU�FRQWURO�RU�WKH�%$0�RQO\�WUHDWPHQW��DQG�LQWHUDFWLQJ�WUHDWPHQW�DVVLJQPHQW�

ZLWK�WKH�QXPEHU�RI�GLVFLSOLQDU\�DFWLRQV�RU�RXW�RI�VFKRRO�VXVSHQVLRQV�WKH�\RXWK�KDV�HLWKHU�GXULQJ�WKH�SUH�

SURJUDP�\HDU��$<���������RU�GXULQJ�WKH�SURJUDP�\HDU��$<����������7KH�ILUVW�SDQHO�VKRZV�WKDW�\RXWK�ZKR�DUH�

PRUH�OLNHO\�WR�JHW�LQWR�WURXEOH�LQ�VFKRRO�KDYH�higher�PDWK�WHVW�VFRUHV�WKDQ�WKRVH�\RXWK�ZKR�GR�QRW�JHW�LQWR�

WURXEOH��WKDW�LV��WKH�LQWHUDFWLRQ�EHWZHHQ�RXU�PHDVXUHV�RI�GLVFLSOLQDU\�SUREOHPV�DQG�WUHDWPHQW�DVVLJQPHQW�DUH�

SRVLWLYH���*LYHQ�RXU�VPDOO�VDPSOH�VL]HV��WKHVH�LQWHUDFWLRQ�WHUPV�DUH�QRW�VWDWLVWLFDOO\�VLJQLILFDQW��EXW�WKH\�LPSO\�

VXEVWDQWLYHO\�ODUJH�GLIIHUHQFHV�LQ�PDWK�VFRUHV��)RU�H[DPSOH��WZR�\RXWK�DVVLJQHG�WR�WKH�%$0�RQO\�JURXS�ZKRVH�

QXPEHU�RI�GLVFLSOLQDU\�LQFLGHQWV�GXULQJ�WKH�SUH�SURJUDP�\HDU��$<���������GLIIHUHG�E\�RQH�VWDQGDUG�GHYLDWLRQ�

�DERXW������ZRXOG�H[SHULHQFH�JDLQV�IURP�%$0�RQO\�DVVLJQPHQW�RI������YHUVXV������6'��UHVSHFWLYHO\���

:H�VHH�D�TXDOLWDWLYHO\�VLPLODU�SDWWHUQ�LI�ZH�XVH�GLVFLSOLQDU\�DFWLRQV�RU�RXW�RI�VFKRRO�VXVSHQVLRQV�GXULQJ�

WKH�SURJUDP�\HDU�LWVHOI��$<����������DV�VHHQ�LQ�WKH�ODVW�WZR�FROXPQV��5HFRJQL]LQJ�WKDW�RXU�VWDQGDUG�HUURUV�DUH�

VL]DEOH�DQG�WKDW�WKLV�DQDO\VLV�LV�QRQ�H[SHULPHQWDO��WKDW�LV��ZH�DUH�LQWHUDFWLQJ�D�SRVW�UDQGRPL]DWLRQ�PHDVXUH�ZLWK�

WUHDWPHQW�DVVLJQPHQW���WKH�GDWD�VXJJHVW�WKDW�\RXWK�ZKR�DUH�JHWWLQJ�LQWR�WURXEOH�PRUH�HYHQ�GXULQJ�WKH�SURJUDP�

\HDU�LWVHOI�PD\�EH�H[SHULHQFLQJ�ODUJHU�JDLQV�LQ�PDWK�VFRUHV�WKDQ�RWKHU�\RXWK��

7KH�UHVW�RI�7DEOH���VKRZV�WKDW�WKRVH�\RXWK�ZKR�JHW�LQWR�WURXEOH�UHODWLYHO\�PRUH�IUHTXHQWO\�LQ�VFKRRO�

VHHP�WR�LI�DQ\WKLQJ�EHQHILW�UHODWLYHO\�OHVV�IURP�WUHDWPHQW�DVVLJQPHQW�ZLWK�UHVSHFW�WR�RXWFRPHV�OLNH�JUDGHV��WKLV�

LV�ZKDW�ZH�ZRXOG�H[SHFW�LI�WKRVH�PHDVXUHV�DUH�D�IXQFWLRQ�RI�VWXGHQW�EHKDYLRU�RU�GHPHDQRU�DV�ZHOO�DV�OHDUQLQJ��

7DEOH���VKRZV�WKDW�WKH�SDWWHUQ�LV�TXDOLWDWLYHO\�GLIIHUHQW�IRU�\RXWK�DVVLJQHG�WR�WKH�%$0�0DWFK�JURXS��3HUKDSV�

PRVW�UHYHDOLQJO\��ZKLOH�WKHUH�LV�VRPH�LQGLFDWLRQ�WKDW�\RXWK�ZKR�ZHUH�JHWWLQJ�LQWR�WKH�PRVW�WURXEOH�GXULQJ�WKH�

SUH�SURJUDP�\HDU��$<���������EHQHILWHG�PRUH�IURP�%$0�0DWFK�ZLWK�UHVSHFW�WR�PDQ\�RI�RXU�RXWFRPH�



���
PHDVXUHV��H�J��PDWK�JUDGHV��QRQ�PDWK�JUDGHV���WKLV�LV�QRW�WUXH�IRU�PDWK�WHVW�VFRUHV��DQG�LW�LV�DOVR�QRW�WUXH�ZKHQ�

ZH�XVH�PHDVXUHV�RI�JHWWLQJ�LQWR�WURXEOH�GXULQJ�WKH�SURJUDP�\HDU�LWVHOI��$<������������

9,,,� &21&/86,216�

7KH�FRQYHQWLRQDO�ZLVGRP�DURXQG�HIIRUWV�WR�KHOS�GLVDGYDQWDJHG�\RXWK�LV�QLFHO\�VXPPDUL]HG�E\�%DUURZ��

&ODHVVHQV�DQG�6FKDQ]HQEDFK���������³7KH�ILQGLQJ�RI�QR�WHVW�VFRUH�LPSURYHPHQW�EXW�D�VWURQJ�LPSURYHPHQW�LQ�

VFKRRO�DWWDLQPHQW�LV�FRQVLVWHQW�ZLWK�D�JURZLQJ�OLWHUDWXUH�VXJJHVWLQJ�WKDW�LQWHUYHQWLRQV�DLPHG�DW�ROGHU�FKLOGUHQ�

DUH�PRUH�HIIHFWLYH�DW�LPSURYLQJ�WKHLU�QRQ�FRJQLWLYH�VNLOOV�WKDQ�WKHLU�FRJQLWLYH�VNLOOV�´�7KLV�OHVV�WKDQ�VWHOODU�WUDFN�

UHFRUG�RI�SUHYLRXV�HIIRUWV�KDV�OHG�WR�FDOOV�IRU�UH�RULHQWLQJ�KLJK�VFKRROV�IRU�GLVDGYDQWDJHG�\RXWK�WR�IRFXV�PRUH�RQ�

YRFDWLRQDO�RU�WHFKQLFDO�WUDLQLQJ��&XOOHQ�HW�DO����������RU�IRU�SROLF\PDNHUV�WR�IRFXV�PRUH�UHVRXUFHV�RQ�DFDGHPLF�

LQWHUYHQWLRQV�LQ�HDUO\�FKLOGKRRG�LQVWHDG��IRU�H[DPSOH�&DUQLHUR�DQG�+HFNPDQ����������

7KH�LPSDFWV�RI�WKH�SLORW�LQWHUYHQWLRQ�UHSRUWHG�RQ�LQ�WKLV�SDSHU�DUH�ODUJH�HQRXJK�WR�UDLVH�WKH�TXHVWLRQ�RI�

ZKHWKHU�WKH�ILHOG�KDV�JLYHQ�XS�SUHPDWXUHO\�RQ�WKH�SRVVLELOLW\�RI�LPSURYLQJ�DFDGHPLF�RXWFRPHV�IRU�

GLVDGYDQWDJHG�\RXWK��2XU�K\SRWKHVLV�LV�WKDW�D�V\VWHPLF�SUREOHP�LQ�PDQ\�FXUUHQW�XUEDQ�VFKRROV�LV�WKH�ODFN�RI�D�

VXIILFLHQWO\�LQWHQVLYH�VDIHW\�QHW�WR�UHPHGLDWH�DFDGHPLF�RU�QRQ�DFDGHPLF�EDUULHUV�WR�\RXWK�HQJDJLQJ�ZLWK�

FODVVURRP�OHYHO�LQVWUXFWLRQ��ZKLFK�OHDGV�WR�³PLVPDWFK´�EHWZHHQ�ZKDW�PDQ\�VWXGHQWV�ZKR�DUH�IDOOLQJ�EHKLQG�

QHHG�DQG�ZKDW�UHJXODU�VFKRRO�VHWWLQJV�GHOLYHU��+DYH�SUHYLRXV�LQWHUYHQWLRQV�PRVWO\�DLPHG�DW�WKH�ZURQJ�WDUJHW"�

:H�ILQG�WKDW�D�WZR�SURQJHG�LQWHUYHQWLRQ�WKDW�DGGUHVVHV�WKH�PDODGDSWLYH�DXWRPDWLF�EHKDYLRUV�WKDW�LPSHGH�

\RXWK�IURP�VXFFHVVIXOO\�HQJDJLQJ�ZLWK�VFKRRO�DQG��DW�OHDVW�DV�LPSRUWDQWO\��EHWWHU�LQGLYLGXDOL]HV�WKH�DFDGHPLF�

LQVWUXFWLRQ�WKDW�GLVDGYDQWDJHG�\RXWK�UHFHLYH��VHHPV�WR�JHQHUDWH�ODUJH�JDLQV�LQ�OHDUQLQJ�ZLWK�D�VDPSOH�RI�ORZ�

LQFRPH�PDOH�KLJK�VFKRRO�VWXGHQWV�OLYLQJ�LQ�D�YHU\�GLVWUHVVHG�XUEDQ�DUHD��3DUWLFLSDWLRQ�UHGXFHV�FRXUVH�IDLOXUHV�E\�

DERXW�����LQ�ERWK�PDWK�DQG�QRQ�PDWK�FODVVHV��LQFUHDVHV�UDWHV�RI�EHLQJ�³RQ�WUDFN´�IRU�JUDGXDWLRQ��DQG�KHQFH�

H[SHFWHG�KLJK�VFKRRO�JUDGXDWLRQ�UDWHV��E\�QHDUO\�RQH�KDOI��DQG�VKRZV�ODUJH�JDLQV�LQ�D�EURDG�PHDVXUH�RI�PDWK�

�������������������������������������������������
���$QRWKHU�WHVW�ZH�FDUULHG�RXW�LV�WR�H[DPLQH�ZKHWKHU�\RXWK�LQ�WKH�%$0�RQO\�JURXS�ZKR�DUH�DVVLJQHG�WR�D�%$0�JURXS�ZLWK�D�UHODWLYHO\�
KLJKHU�VKDUH�RI�WXWRULQJ�SDUWLFLSDQWV�IURP�WKH�%$0�0DWFK�WXWRULQJ�JURXS�H[SHULHQFH�UHODWLYHO\�ODUJHU�JDLQV�LQ�PDWK�VFRUHV��7KLV�GRHV�
QRW�VHHP�WR�EH�WKH�FDVH��EXW�WKH�QXPEHU�RI�\RXWK�FRQWULEXWLQJ�GDWD�WR�WKLV�DQDO\VLV�LV�YHU\�VPDOO��7KH�FRPSDULVRQ�LV�DOVR�FRPSOLFDWHG�
E\�WKH�IDFW�WKDW�ZKLFK�%$0�JURXS�D�\RXWK�LV�DVVLJQHG�WR�LV�D�IXQFWLRQ�RI�WKHLU�VFKHGXOH�IRU�$<���������ZKLFK�LV�HQGRJHQRXV��



���
WHVW�VFRUHV�HTXDO�WR������VWDQGDUG�GHYLDWLRQV�LQ�WKH�QDWLRQZLGH�WHVW�VFRUH�GLVWULEXWLRQ��DQG������VWDQGDUG�

GHYLDWLRQV�XVLQJ�WKH�FRQWURO�JURXS�GLVWULEXWLRQ��WKH�ZD\�PRVW�HGXFDWLRQ�VWXGLHV�UHSRUW�UHVXOWV���

$V�RQH�ZD\�WR�MXGJH�WKH�PDJQLWXGH�RI�RXU�WHVW�VFRUH�UHVXOW��WKH�HIIHFW�PHDVXUHG�UHODWLYH�WR�WKH�

QDWLRQZLGH�WHVW�VFRUH�GLVWULEXWLRQ�LV�HTXDO�WR�DERXW�����RI�WKH�EODFN�ZKLWH�WHVW�VFRUH�JDS�LQ�PDWK�LQ�WKH�1DWLRQDO�

$VVHVVPHQW�RI�(GXFDWLRQDO�3URJUHVV��1$(3��DPRQJ����\HDU�ROGV��ZKLFK�HTXDOV������6'���7KLV�GRHV�QRW�PHDQ�

WKDW�SURYLGLQJ�WKLV�LQWHUYHQWLRQ�XQLYHUVDOO\�ZRXOG�FXW�WKH�EODFN�ZKLWH�WHVW�VFRUH�JDS�E\������VLQFH�WKH�HIIHFWV�

FRXOG�EH�GLIIHUHQW�IRU�GLIIHUHQW�SRSXODWLRQV�DQG�LQ�SDUWLFXODU�ZH�KDYH�QR�LGHD�DW�SUHVHQW�KRZ�ZKLWH�\RXWK�ZRXOG�

EHQHILW�IURP�WKH�SURJUDP�LI�WKH\�ZHUH�HQUROOHG��%XW�WKH�HIIHFW�VL]H�UHSRUWHG�KHUH�LV�QRQHWKHOHVV�TXLWH�VWULNLQJ��

:KDW�PDNHV�WKLV�SHUKDSV�PRUH�UHPDUNDEOH�VWLOO�LV�WKDW�IRU�ORJLVWLFDO�UHDVRQV��SURJUDPPLQJ�GLG�QRW�VWDUW�XQWLO�

1RYHPEHU�����D�ZHHN�EHIRUH�7KDQNVJLYLQJ�DQG�WKXV�ODVWHG�OHVV�WKDQ�D�IXOO�DFDGHPLF�\HDU��

,W�LV�QRWHZRUWK\�WKDW�RXU�HVWLPDWHG�JDLQV�LQ�PDWK�WHVW�VFRUHV�������RI�D�FRQWURO�JURXS�6'��ILW�YHU\�

FRPIRUWDEO\�DORQJVLGH�WKH�QRQ�H[SHULPHQWDO�UHVXOWV�UHSRUWHG�E\�)U\HU��������IRU�WKH�VDPH�KLJK�GRVDJH�WXWRULQJ�

LQWHUYHQWLRQ��ZKLFK�LQ�KLV�+RXVWRQ�3XEOLF�6FKRROV�VWXG\�HTXDOHG������DQG������6'�IRU��WK�DQG��WK�JUDGHUV��

UHVSHFWLYHO\��2XU�ILQGLQJV�DUH�DOVR�FRQVLVWHQW�ZLWK�WKH�VL]DEOH�JDLQV�LQ�DFKLHYHPHQW�WHVW�VFRUHV�������6'��

UHSRUWHG�E\�%DQHUMHH�HW�DO���������IURP�SURYLGLQJ��UG�DQG��WK�JUDGHUV�ZKR�DUH�YHU\�IDU�EHKLQG�ZLWK�UHPHGLDO�

LQVWUXFWLRQ�WKDW�LV�EHWWHU�WDUJHWHG�WR�WKHLU�OHYHO��

1RQHWKHOHVV�RXU�UHVXOWV�FRPH�IURP�D�VPDOO�VFDOH�SLORW�WHVW�DQG�VR�WKHVH�ILQGLQJV�DUH�QHFHVVDULO\�QRW�WKH�

ODVW�ZRUG�RQ�WKLV�VXEMHFW��PDQ\�TXHVWLRQV�UHPDLQ��)RU�H[DPSOH�RQH�NH\�TXHVWLRQ�LV�WR�XQGHUVWDQG�PRUH�DERXW�WKH�

UHODWLYH�LPSRUWDQFH�DQG�HIIHFWLYHQHVV�RI�WKH�WZR�VHSDUDWH�FRPSRQHQWV�RI�RXU�LQWHUYHQWLRQ��2XU�VPDOO�VDPSOH�VL]H�

DQG�WKH�SRVVLELOLW\�RI�FURVVRYHU�DQG�VSLOORYHU�HIIHFWV�DFURVV�WKH�WZR�WUHDWPHQW�DUPV�FRPSOLFDWHV�RXU�DELOLW\�WR�

GLVHQWDQJOH�WKH�UHODWLYH�YDOXH�RI�WKH�WZR�FRPSRQHQWV��$QG�ZH�KDYH�HYDOXDWHG�RXWFRPHV�PHDVXUHG�MXVW�GXULQJ�

WKH�SURJUDP�\HDU��DW�SUHVHQW�ZH�NQRZ�QRWKLQJ�DERXW�WKH�GHJUHH�WR�ZKLFK�WKHVH�LPSDFWV�ZLOO�SHUVLVW���

$�JHQHUDO�FRQFHUQ�LQ�HGXFDWLRQ�LV�ZKHWKHU�LQWHUYHQWLRQV�FDQ�VXFFHHG�DW�ODUJH�VFDOH��7KH�UHVXOWV�UHSRUWHG�

KHUH�FRPH�IURP�D�SLORW�5&7�DW�D�VLQJOH�&KLFDJR�KLJK�VFKRRO��:H�FKRVH�WR�ZRUN�ZLWK�WKLV�SDUWLFXODU�KLJK�VFKRRO�

EHFDXVH�RI�WKH�RXWVWDQGLQJ�VFKRRO�OHDGHUVKLS�WHDP��ZKLFK�DOO�HOVH�HTXDO�PLJKW�PDNH�XV�WKLQN�WKDW�RXU�UHVXOWV�

PD\�RYHUVWDWH�WKH�HIIHFWV�WKDW�ZH�ZRXOG�VHH�LI�WKH�LQWHUYHQWLRQV�ZHUH�GHOLYHUHG�LQ�D�EURDGHU�VHW�RI�VFKRROV�ZKHUH�



���
WKH�DYHUDJH�TXDOLW\�RI�VFKRRO�OHDGHUVKLS�LV�VRPHZKDW�ORZHU��2Q�WKH�RWKHU�KDQG�WKH�FRPPXQLW\�LQ�ZKLFK�WKLV�

VFKRRO�LV�ORFDWHG�LV�H[WUHPHO\�GLVDGYDQWDJHG��LQGHHG�RQH�RI�WKH�PRVW�GLVWUHVVHG�SDUWV�RI�WKH�GLVWUHVVHG�VRXWK�VLGH�

RI�&KLFDJR��2EYLRXVO\�WKHUH�LV�QR�VXEVWLWXWH�IRU�WHVWLQJ�WKH�LQWHUYHQWLRQ�DW�VFDOH��ZKLFK�LV�H[DFWO\�ZKDW�RXU�

UHVHDUFK�WHDP�LV�FXUUHQWO\�FDUU\LQJ�RXW�LQ�PXOWLSOH�&36�KLJK�VFKRROV��

$W�WKH�YHU\�OHDVW�ZH�DUH�FRQILGHQW�WKDW�WKH�LQWHUYHQWLRQV�UHSRUWHG�RQ�KHUH�can�EH�GHOLYHUHG�DW�ODUJH�VFDOH��

7KH�%$0�SURJUDP�KDV�EHHQ�GHOLYHUHG�WR�DW�OHDVW�����VWXGHQWV�SHU�\HDU�VLQFH������LQ�&KLFDJR��LQFOXGLQJ�LQ�

VRPH�RI�WKH�PRVW�GLVWUHVVHG�VFKRROV�LQ�WKH�FLW\��DQG�KDV�EHHQ�SUHYLRXVO\�HYDOXDWHG�DW�ODUJH�VFDOH�DQG�IRXQG�WR�

KDYH�LPSDFWV�RQ�EHKDYLRUDO�RXWFRPHV��DOWKRXJK�QRW�WHVW�VFRUHV��+HOOHU�HW�DO����������/HDUQLQJ�PRUH�DERXW�WKH�

DFWLYH�LQJUHGLHQWV�LQ�WKH�FXUULFXOXP�DQG�NH\�FKDUDFWHULVWLFV�RI�SURYLGHUV�WKDW�IDFLOLWDWH�VXFFHVV�ZRXOG�REYLRXVO\�

EH�RI�HQRUPRXV�YDOXH�WR�IDFLOLWDWLQJ�HYHQ�ODUJHU�VFDOH�XS��7KH�0DWFK�WXWRULQJ�LQWHUYHQWLRQ�LV�GHOLYHUHG�WR�RYHU�

����VWXGHQWV�SHU�\HDU�DFURVV�WKUHH�VFKRROV�LQ�%RVWRQ��WR���������VWXGHQWV�LQ�VHYHUDO�SXEOLF�KLJK�VFKRROV�LQ�

/DZUHQFH��0DVVDFKXVHWWV��DQG�ZDV�GHOLYHUHG�WR�������VWXGHQWV�DFURVV����VFKRROV�LQ�+RXVWRQ��)U\HU���������$�

VSHFLILF�FRQFHUQ�ZLWK�WKH�DELOLW\�RI�SURYLGHUV�WR�VFDOH�XS�³QR�H[FXVHV´�VFKRROV�KDV�EHHQ�ZKHWKHU�WKHUH�LV�

VXIILFLHQW�VXSSO\�RI�WKH�ULJKW�VRUW�RI�SURYLGHU��0DWFK�UHSRUWV�UHFHLYLQJ����WR����DSSOLFDWLRQV�SHU�RSHQLQJ�IRU�LWV�

ZRUN�LQ�+RXVWRQ�DQG�/DZUHQFH��DQG��IRU�KLULQJ�RQ�D�VKRUWHU�WLPHWDEOH����DSSOLFDWLRQV�SHU�RSHQLQJ�LQ�&KLFDJR��

'HVSLWH�WKH�UHPDLQLQJ�TXHVWLRQV�WKDW�WKLV�VWXG\�DORQH�FDQQRW�DQVZHU��LW�LV�LPSRUWDQW�WR�UHFRJQL]H�MXVW�

KRZ�ODUJH�WKHVH�LPSDFWV�DUH��RQ�D�SHU�GROODU�RI�VSHQGLQJ�EDVLV��FRPSDUHG�WR�RWKHU�LQWHUYHQWLRQV�WKDW�KDYH�EHHQ�

WULHG�ZLWK�GLVDGYDQWDJHG�\RXWK��RU�ZLWK�\RXQJHU�FKLOGUHQ�IRU�WKDW�PDWWHU��2XU�EHVW�HVWLPDWH�IRU�WKH�FRVW�SHU�

SDUWLFLSDQW�LQ�RXU�LQWHUYHQWLRQ�LV�URXJKO\���������ZLWK�D�GHIHQVLEOH�UDQJH�RI��������WR�����������7KH�WHVW�VFRUH�

JDLQ�SHU�GROODU�VSHQW�IURP�WKLV�LQWHUYHQWLRQ�DUH�YHU\�ODUJH�FRPSDUHG�WR�SUHYLRXV�LQWHUYHQWLRQV�IRU�GLVDGYDQWDJHG�

�������������������������������������������������
���7KH�FRVWV�RI�WKH�%$0�&%7�LQWHUYHQWLRQ�LV��������SHU�SDUWLFLSDQW�SHU�DFDGHPLF�\HDU��ZKLFK�LV�D�IDLUO\�UHOLDEOH�FRVW�HVWLPDWH�WKDW�
FRPHV�IURP�<RXWK�*XLGDQFH¶V�H[SHULHQFHV�VHUYLQJ�RQ�DYHUDJH�DURXQG�����\RXWK�SHU�\HDU�VLQFH�WKH���������DFDGHPLF�\HDU��7KH�FRVWV�
RI�WKH�DFDGHPLF�LQWHUYHQWLRQ�DUH�VRPHZKDW�KDUGHU�WR�GHWHUPLQH��2XU�UHVHDUFK�WHDP�GHOLYHUHG�RXU�EHVW�DSSUR[LPDWLRQ�RI�0DWFK�WXWRULQJ�
DW�SUREDEO\�LQHIILFLHQWO\�VPDOO�VFDOH��LQ�WKH�VHQVH�WKDW�ZH�KDG�³WRR�PXFK´�VXSHUYLVRU\�FDSDFLW\�JLYHQ�WKH�QXPEHU�RI�WXWRUV�DQG�\RXWK�
VHUYLFHG��2XU�UHDOL]HG�FRVW�ZDV�DERXW��������SHU�VWXGHQW��DOWKRXJK�ZH�KDG�IHZHU�VWXGHQWV�SDUWLFLSDWH�WKDQ�ZH�KDG�EXLOW�FDSDFLW\�WR�
VHUYH�±�KDG�ZH�ILOOHG�XS�HDFK�SURJUDP�VORW��WKH�FRVW�ZRXOG�KDYH�EHHQ�PRUH�OLNH��������SHU�VWXGHQW��:KHWKHU�WR�XVH�WKH�ORZHU�RU�KLJKHU�
ILJXUH�GHSHQGV�SDUWO\�RQ�ZKHWKHU�WKH�XQGHUXWLOL]HG�WXWRU�FDSDFLW\�ZRXQG�XS�LQFUHDVLQJ�WKH�LQWHQVLW\�RI�WKH�LQWHUYHQWLRQ�RU�ZDV�MXVW�LGOH��
7KH�FRVW�SHU�VWXGHQW�IRU�WKH�DFWXDO�0DWFK�WXWRULQJ�LQWHUYHQWLRQ�VWXGLHG�DW�VFDOH�E\�)U\HU��������LV�UHSRUWHG�WR�EH��������SHU�VWXGHQW��
7KH�)U\HU�HVWLPDWH�SOXV�WKH�<*�FRVW�IRU�%$0�LV��������SHU�\RXWK�SHU�\HDU��,I�ZH�WDNH�WKUHH�TXDUWHUV�RI�WKDW�FRVW�WR�DFFRXQW�IRU�RXU�
KDYLQJ�GHOLYHUHG�WKH�LQWHUYHQWLRQ�IRU�MXVW�WKUHH�TXDUWHUV�RI�WKH�\HDU��WKH�FRVW�ZRXOG�EH�PRUH�OLNH���������$V�DQ�XSSHU�ERXQG�ZH�FRXOG�
DGG�WKH�<*�IXOO�\HDU�FRVW�WR�RXU�KLJK�HQG�IXOO�\HDU�UHDOL]HG�FRVW�RI�WXWRULQJ�IRU�D�WRWDO�FRVW�SHU�SDUWLFLSDQW�RI�QHDUO\���������



���
\RXWK��DVLGH�IURP�)U\HU¶V��������QRQ�H[SHULPHQWDO�VWXG\�RI�WKH�VDPH�DFDGHPLF�LQWHUYHQWLRQ�ZH�H[DPLQH�KHUH��

ZH�NQRZ�RI�QR�LQWHUYHQWLRQ�IURP�D�FUHGLEOH�VWXG\�WKDW�VKRZV�WHVW�VFRUH�JDLQV�IRU�WKLV�SRSXODWLRQ�and�DOVR�UHSRUWV�

RQ�SURJUDP�FRVWV����

)URP�WKH�SHUVSHFWLYH�RI�LPSURYLQJ�RXWFRPHV�PHDVXUHG�GXULQJ�DGROHVFHQFH��WKH�VL]H�RI�WKH�LPSDFWV�SHU�

GROODU�VSHQW�ZH�UHSRUWHG�RQ�KHUH�DUH�ODUJH�HYHQ�LQ�UHODWLRQ�WR�VRPH�RI�WKH�PRVW�VXFFHVVIXO�HDUO\�FKLOGKRRG�

LQWHUYHQWLRQV�WKDW�KDYH�EHHQ�VWXGLHG��)RU�H[DPSOH�)LJXUHV���DQG���FRPSDUH�WKH�HVWLPDWHG�LPSDFWV�SHU�GROODU�

VSHQW�RQ�PDWK�WHVW�VFRUHV�DQG�RYHUDOO�FRXUVH�JUDGHV��*3$��LQ���WK�JUDGH�IURP�RXU�LQWHUYHQWLRQ�ZLWK�WKRVH�RI�

3HUU\�3UHVFKRRO��6FKZHLQKDUW�HW�DO����������FDVK�WUDQVIHUV�IURP�WKH�(DUQHG�,QFRPH�7D[�&UHGLW��RU�(,7&��'DKO�

DQG�/RFKQHU���������DQG�FODVV�VL]H�UHGXFWLRQ�LQ�HDUO\�HOHPHQWDU\�VFKRRO�JUDGHV��.UXHJHU������������E��

6FKDQ]HQEDFK���������VHH�)LJXUHV���DQG����7KHVH�HVWLPDWHV�IRFXV�RQ�WKH�SUHVHQW�YDOXH�RI�WKH�FRVW�SHU�

LQWHUYHQWLRQ�FDOFXODWHG�DW���WK�JUDGH��DVVXPLQJ�D����GLVFRXQW�UDWH��2XU�LQWHUYHQWLRQ�ORRNV�TXLWH�FRVW�HIIHFWLYH�LQ�

WKLV�FRPSDULVRQ�UHJDUGOHVV�RI�ZKHWKHU�ZH�XVH�WKH�ORZ��PLGGOH�RU�KLJK�HQG�RI�RXU�SODXVLEOH�UDQJH�IRU�SURJUDP�

FRVWV��:KLOH�RXU�LQWHUYHQWLRQ�GRHV�QRW�KDYH�VWDWLVWLFDOO\�VLJQLILFDQW�HIIHFWV�RQ�UHDGLQJ�VFRUHV��RXU�HVWLPDWH�LV�DOVR�

QRW�YHU\�SUHFLVH��7KH�����FRQILGHQFH�LQWHUYDO�IRU�RXU�HVWLPDWH��)LJXUH����LQFOXGHV�WKH�SRLQW�HVWLPDWHV�IRU�WKH�

HIIHFWV�IURP�WKHVH�RWKHU�LQWHUYHQWLRQV����

�������������������������������������������������
���:KLOH�D�IHZ�LQWHUYHQWLRQV�KDYH�EHHQ�VKRZQ�WR�ERRVW�KLJK�VFKRRO�JUDGXDWLRQ�UDWHV�IRU�\RXWK��VHH�.UXHJHU������D��*XU\DQ��������
%ORRP��0XOOHU�5DYHWW�DQG�%URDGXV��������0XUQDQH���������IHZ�FUHGLEOH�VWXGLHV�UHSRUW�VWDWLVWLFDOO\�VLJQLILFDQW�JDLQV�LQ�VWDQGDUGL]HG�
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Figure 1. Frequency of BAM sessions attended, by treatment group 
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Figure 2. Frequency of tutoring sessions attended, youth assigned to BAM+Match group 
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Figure 3. Intervention Boosts Math Test Scores by Sixty Percent of NAEP Black-White Test Score Gap 
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Figure 4: Effects of Program Participation on CPS “On Track” Indicator for HS Graduation�
�
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Figure 5. TOT Effect Sizes for BAM Only and BAM + Tutoring 
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Figure 6. Impact on Math Test Scores During Adolescence, per $1,000 program cost (Z-Scores)�

 



���
�

Figure7. Impact on Reading Test Scores During Adolescence, per $1,000 program cost (Z-Scores) 
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Figure 8. Impact on High School GPA per $1,000 of program costs 
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6SULQJ�5HDGLQJ�6FRUH��$<�������1DWLRQDO�3HUFHQWLOH ����� ����� ����� ����� ����� �����
+DV�6SULQJ������0DWK�7HVW ���� ���� ���� ���� ���� ����
+DV�)DOO������0DWK�7HVW ���� ���� ���� ���� ���� ����
+DV�%RWK�)DOO������DQG�6SULQJ������0DWK�7HVWV ���� ���� ���� ���� ���� ����



0RGHO�S�YDOXH 3HUPXWDWLRQ�WHVW�
S�YDOXH

����������=�6FRUH��&RQWURO�'LVWULEXWLRQ� ����� ������
����������=�6FRUH��1DWLRQDO�'LVWULEXWLRQ� ���� �����
����������1DWLRQDO�3HUFHQWLOH�5DQN ���� ������

����������0DWK�*3$����������������SRLQW�VFDOH� ����� �����
����������0DWK�*3$�=�6FRUH��&RQWURO�'LVWULEXWLRQ� ����� �����

����������0DWK�&RXUVHV�)DLOHG���������� ����� �����

����������=�6FRUH��5HDGLQJ�7HVW� ����� �����
����������=�6FRUH��1DWLRQDO�'LVWULEXWLRQ� ����� �����
����������1DWLRQDO�3HUFHQWLOH�5DQN ����� �����

����������1RQ�0DWK�*3$����������������SRLQW�VFDOH� ����� �����
����������1RQ�0DWK�*3$�=�6FRUH��&RQWURO�'LVWULEXWLRQ� ����� �����

����������1RQ�0DWK�&RXUVHV�)DLOHG���������� ����� �����

�����'LVFLSOLQH�,QFLGHQWV�$<�������1 ��� ����� �����
�����'D\V�$EVHQW�$<�������1 �� ����� �����
�����2XW�RI�6FKRRO�6XVSHQVLRQV�'D\V�$<�������1 �� ����� ���

�����5HDGLQJ�$FKLHYHPHQW�7HVW�6FRUHV�6SULQJ�������([SORUH���3ODQ���1 ��

�����*3$�LQ�1RQ�0DWK�&RXUVHV������������1 ���

�����1RQ�0DWK�&RXUVHV�)DLOHG������������1 ���

2XWFRPH�'RPDLQ��%HKDYLRU

$SSHQGL[����727�S�YDOXHV�IRU�PDLQ�UHVXOWV

2XWFRPH�'RPDLQ��0DWK�$FKLHYHPHQW
�����0DWK�$FKLHYHPHQW�7HVW�6FRUHV�6SULQJ�������([SORUH���3ODQ���1 ��

�����0DWK�*3$������������1 ���

�����0DWK�&RXUVHV�)DLOHG������������1 ���

2XWFRPH�'RPDLQ��$FKLHYHPHQW�LQ�2WKHU��1RQ�0DWK��6XEMHFWV�
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