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6WXG\�2EMHFWLYH�
�

7KLV� VWXG\� PHDVXUHV� WKH� HIIHFWLYHQHVV� RI� *OHQFRH� 3UH�$OJHEUD�� D� PLGGOH� VFKRRO� SUH�DOJHEUD�
SURJUDP�SXEOLVKHG�E\�*OHQFRH�0F*UDZ�+LOO��
�
7HDFKHUV�ZKR�SDUWLFLSDWHG�LQ�WKLV�VWXG\�DGPLQLVWHUHG�D�SUH�WHVW�SULRU�WR�WHDFKLQJ�&KDSWHU���IURP�
*OHQFRH�3UH�$OJHEUD���7R�DVVHVV�VWXGHQW�SURJUHVV��D�SRVW�WHVW�ZDV�DGPLQLVWHUHG�DIWHU�WKH�FKDSWHU�
ZDV�WDXJKW���7KH�UHVXOWV�RI�WKHVH�WHVWV��ZKLFK�DSSHDU�LQ�WKH�DSSHQGL[��DUH�LQFOXGHG�LQ�WKLV�UHSRUW��
�
$SSUR[LPDWHO\�����VWXGHQWV�LQ�*UDGHV���DQG���SDUWLFLSDWHG�LQ�WKLV�UHVHDUFK�� �7KH�VWXGHQWV�ZHUH�
HQUROOHG�LQ�QLQH�VFKRROV��RQH�LQ�DQ�XUEDQ�FRPPXQLW\��VHYHQ�LQ�VXEXUEDQ�FRPPXQLWLHV��DQG�RQH�LQ�
D�UXUDO�FRPPXQLW\���7KH�VFKRROV�ZHUH�ORFDWHG�LQ�ILYH�VWDWHV���)ORULGD��0LVVRXUL��1HZ�<RUN��1RUWK�
&DUROLQD��DQG�9LUJLQLD��
�
)LIW\�SHUFHQW�RI�WKH�SDUWLFLSDWLQJ�VWXGHQWV�DUH�ER\V�DQG����SHUFHQW�DUH�JLUOV���)LIWHHQ�SHUFHQW�DUH�
PLQRULWLHV�DQG���SHUFHQW�UHFHLYH�VXEVLGL]HG�OXQFK��
�
7KURXJKRXW� WKLV� UHSRUW�� WKH� SULPDU\� PHDVXUH� RI� VWXGHQW� SHUIRUPDQFH� LV� ³*DS� 5HGXFWLRQ�
3HUFHQWDJHV´��*53V����*53V�UHIOHFW�WKH�GHJUHH�WR�ZKLFK�VWXGHQWV�KDYH�VXFFHHGHG�LQ�FORVLQJ�WKH�
JDS� EHWZHHQ� WKH� DYHUDJH� SUH�WHVW� VFRUH� DQG� D� SHUIHFW� VFRUH�� DV� UHIOHFWHG� E\� WKH� SRVW�WHVW���
6SHFLILFDOO\��*53V�DUH�FDOFXODWHG�XVLQJ�WKH�IROORZLQJ�IRUPXOD��
�

*53� �$YHUDJH�SRVW�WHVW�VFRUH�±�$YHUDJH�SUH�WHVW�VFRUH�
�������$YHUDJH�SUH�WHVW�VFRUH�

�
$�*53�RI���SHUFHQW�PHDQV�WKDW�VWXGHQW�SHUIRUPDQFH�GLG�QRW�LPSURYH�IURP�SUH�WHVW�WR�SRVW�WHVW���$�
*53� RI� ��� SHUFHQW�PHDQV� WKDW� VWXGHQWV� KDYH� FORVHG� KDOI� WKH� JDS� EHWZHHQ� WKH� DYHUDJH� SUH�WHVW�
VFRUH�DQG�D�SHUIHFW�VFRUH�� �)RU�H[DPSOH��DQ�DYHUDJH�SUH�WHVW�VFRUH�RI����SHUFHQW�IROORZHG�E\�DQ�
DYHUDJH�SRVW�WHVW�VFRUH�RI����SHUFHQW�\LHOGV�D�*53�RI����SHUFHQW���,Q�RWKHU�ZRUGV��WKH�JDS�EHWZHHQ�
WKH�DYHUDJH�SUH�WHVW�VFRUH�DQG�D�SHUIHFW�VFRUH�KDV�EHHQ�FORVHG�E\�KDOI���2I�FRXUVH��D�*53�RI�����
SHUFHQW� PHDQV� WKDW� WKH� JDS� EHWZHHQ� WKH� DYHUDJH� SUH�WHVW� VFRUH� DQG� D� SHUIHFW� VFRUH� KDV� EHHQ�
HOLPLQDWHG�HQWLUHO\��
�
7KH�*53�ZDV� IRUPXODWHG� WR�PHDVXUH� SHUIRUPDQFH� EHFDXVH� SHUFHQWDJH� FKDQJH�� D�PRUH� W\SLFDO�
PHDVXUH��LV�XQGXO\�LQIOXHQFHG�E\�WKH�SUH�WHVW�VFRUH���)RU�H[DPSOH��D�SRVW�WHVW�VFRUH�RI����SHUFHQW�
\LHOGV�D�SHUFHQWDJH�FKDQJH�RI�RQO\����SHUFHQW�LI�WKH�SUH�WHVW�VFRUH�LV����SHUFHQW���%\�FRQWUDVW��D�
SRVW�WHVW�VFRUH�RI����SHUFHQW�\LHOGV�D�SHUFHQWDJH�FKDQJH�RI����SHUFHQW�LI�WKH�SUH�WHVW�VFRUH�LV����
SHUFHQW���,Q�WKHVH�H[DPSOHV��D�WHQ�SHUFHQWDJH�SRLQW�LQFUHDVH�\LHOGV�YHU\�GLIIHUHQW�DQG�SRWHQWLDOO\�
PLVOHDGLQJ�SHUFHQWDJH�FKDQJH� ILJXUHV�� �*53V�DWWHPSW� WR�HOLPLQDWH� WKLV�YDULDELOLW\�ZKLFK�RFFXUV�
EHFDXVH�KLJK�SUH�WHVW�VFRUHV�PLQLPL]H�WKH�SRVVLELOLW\�RI�VLJQLILFDQW�SHUFHQWDJH�FKDQJHV��ZKLOH�ORZ�
SUH�WHVW�VFRUHV�DOO�EXW�HQVXUH�WKHP��
�
&RQVLGHU� DQRWKHU� H[DPSOH�� � $YHUDJH� SUH�� DQG� SRVW�WHVW� VFRUHV� RI� ��� SHUFHQW� DQG� ��� SHUFHQW��
UHVSHFWLYHO\��\LHOG�D�SHUFHQWDJH�FKDQJH�RI�����SHUFHQW�DQG�D�*53�RI����SHUFHQW�� �$YHUDJH�SUH��
DQG�SRVW�WHVW� VFRUHV�RI����SHUFHQW�DQG����SHUFHQW�� UHVSHFWLYHO\�� \LHOG�D�PXFK� ORZHU�SHUFHQWDJH�
FKDQJH�RI����SHUFHQW��EXW�WKH�VDPH�*53�RI����SHUFHQW���7KH�ODWWHU�LV�WUXH�EHFDXVH�LQ�ERWK�FDVHV��
WKH�JDS�EHWZHHQ�WKH�DYHUDJH�SUH�WHVW�VFRUH�DQG�D�SHUIHFW�VFRUH�FORVHG�E\�WKUHH�TXDUWHUV���
�
�
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7RS�OLQH�5HVXOWV�
�

•� 7KH� UHVHDUFK� LQGLFDWHV� WKDW� WHVW� VFRUHV� LQFUHDVHG� DPRQJ� VWXGHQWV� XVLQJ�*OHQFRH� 3UH�
$OJHEUD��

•� 0RUH�WKDQ�QLQH�RXW�RI�WHQ�VWXGHQWV�HDUQHG�KLJKHU�VFRUHV�DIWHU�XVLQJ�WKH�*OHQFRH�SURJUDP����
•� 6FRUHV�LPSURYHG�DPRQJ�ERWK�ER\V�DQG�JLUOV��
•� 6FRUHV�LPSURYHG�DPRQJ�ERWK�PLQRULW\�DQG�QRQ�PLQRULW\�VWXGHQWV��
•� 6FRUHV�LPSURYHG�DPRQJ�VWXGHQWV�ZKR�UHFHLYH�VXEVLGL]HG�OXQFK�DQG�VWXGHQWV�ZKR�GR�QRW��
•� 2YHUDOO�� WKH� JDS� EHWZHHQ� WKH� DYHUDJH� SUH�WHVW� VFRUH� DQG� D� SHUIHFW� VFRUH� FORVHG� E\� ���

SHUFHQW�� �6WDWHG�GLIIHUHQWO\��RQ�DYHUDJH�� VFRUHV� LQFUHDVHG����SHUFHQW�DIWHU�VWXGHQWV�XVHG�
WKH�*OHQFRH�SURJUDP��

�

���

���

$YHUDJH�3UH�WHVW�6FRUH $YHUDJH�3RVW�WHVW�6FRUH

³,�OLNHG�WKH�IRUPDW�DQG�DOO�WKH�SUDFWLFH�SUREOHPV����
7KH�NLGV�JRW�LW�´�

�
³*UHDW�RUJDQL]DWLRQ��JUHDW�H[DPSOHV��DQG�ORWV�RI�H[WUD�SUDFWLFH´�

�
7KH�JDS�EHWZHHQ�WKH�DYHUDJH�SUH�

WHVW�VFRUH�DQG�D�SHUIHFW�VFRUH�
FORVHG�E\����SHUFHQW��
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2YHUDOO�3HUIRUPDQFH�
�
$SSUR[LPDWHO\� ���� VWXGHQWV� LQ� ��� PLGGOH� VFKRRO� FODVVURRPV� FRPSOHWHG� SUH�� DQG� SRVW�WHVWV���
6WXGHQWV�ZHUH�WHVWHG�RQ�&KDSWHU���RQO\����
$Q�DQDO\VLV�ZDV�SHUIRUPHG�RQ�WKH�SUH��DQG�SRVW�WHVW�VFRUHV�WR�GHWHUPLQH�WKH�*53�±�WKH�H[WHQW�WR�
ZKLFK�WKH�JDS�EHWZHHQ�WKH�DYHUDJH�SUH�WHVW�VFRUH�DQG�D�SHUIHFW�VFRUH�ZDV�FORVHG�E\�WKH�SRVW�WHVW����
7KH�RYHUDOO�UHVXOWV�IURP�HDFK�FODVVURRP�DUH�OLVWHG�LQ�7DEOH���7����,Q�RQH�FODVV�DW�6FKRRO�3606��
WKH�JDS�EHWZHHQ�WKH�DYHUDJH�SUH�WHVW�VFRUH�DQG�D�SHUIHFW�VFRUH�FORVHG�E\����SHUFHQW��
�

7DEOH���7��
&ODVVURRP�

1XPEHU�
RI�

6WXGHQWV�
$YHUDJH�
3UH�WHVW�
6FRUH�

$YHUDJH�
3RVW�WHVW�
6FRUH�

3UH�WHVW�
*DS�

��������
$YHUDJH��

3RVW�WHVW�
*DS�

��������
$YHUDJH�� *53�
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$� WHVW� RI� VLJQLILFDQFH� �W�WHVW��ZDV� XVHG� WR� GHWHUPLQH�ZKHWKHU� WKH� UHVXOWV� IURP� WKH� SRVW�WHVW� DUH�
VLJQLILFDQWO\�GLIIHUHQW�IURP�WKH�SUH�WHVW�UHVXOWV��L�H���D�GLIIHUHQFH�ODUJH�HQRXJK�QRW�WR�EH�H[SHFWHG�
E\�FKDQFH����2Q�DYHUDJH��WKH�UHVXOWLQJ�W�WHVW�YDOXH�LQGLFDWHV�WKDW�WKH�VFRUHV�IURP�WKH�SRVW�WHVW�
DUH�VLJQLILFDQWO\�KLJKHU�WKDQ�WKH�SUH�WHVW�VFRUHV���7KH�UHVXOWV�RI�WKH�W�WHVW�FDQ�EH�IRXQG�LQ�7DEOH�
��7���
�

7DEOH���7��
7RWDO� Q�

$YHUDJH�
3UH�WHVW�
6FRUH�

$YHUDJH�
3RVW�WHVW�
6FRUH� W�WHVW�9DOXH� S�9DOXH�

$OO�VWXGHQWV� ���� ���� ���� ������ �����
� � � � GI ����

�
�
*53�DQG�*HQGHU�
�
,PSURYHPHQW�IURP�SUH�WHVW�WR�SRVW�WHVW�IRU�ER\V�DQG�JLUOV�DV�PHDVXUHG�E\�*53�ZDV�WHVWHG�IRU�D�
VLJQLILFDQW�GLIIHUHQFH�XVLQJ�D�W�WHVW���7KH�UHVXOWV�DUH�OLVWHG�LQ�7DEOH���7����2Q�DYHUDJH��ER\V�DQG�
JLUOV�FORVHG�WKH�JDS�EHWZHHQ�WKH�DYHUDJH�SUH�WHVW�VFRUH�DQG�D�SHUIHFW�VFRUH�DOPRVW�HTXDOO\��
�

7DEOH�
��7��

*HQGHU� Q�
$YHUDJH�
3UH�WHVW�
6FRUH�

$YHUDJH�
3RVW�WHVW�
6FRUH�

$YHUDJH�
*53� W�WHVW�9DOXH� S�9DOXH�

%R\V� ���� ���� ���� ���� ���� �����
*LUOV� ���� ���� ���� ���� GI ����

�
�
*53�DQG�6XEVLGL]HG�/XQFK�
�
,PSURYHPHQW� IURP�SUH�WHVW� WR� SRVW�WHVW� IRU� VWXGHQWV�ZKR� UHFHLYH� VXEVLGL]HG� OXQFK� DQG� VWXGHQWV�
ZKR�GR�QRW�DV�PHDVXUHG�E\�*53�ZDV�WHVWHG�IRU�D�VLJQLILFDQW�GLIIHUHQFH�XVLQJ�D�W�WHVW���7KH�UHVXOWV�
DUH� OLVWHG� LQ�7DEOH���7��� �2Q�DYHUDJH��DOO� VWXGHQWV��UHJDUGOHVV�RI� VXEVLGL]HG�RU�XQVXEVLGL]HG�
OXQFK�VWDWXV��FORVHG�WKH�JDS�EHWZHHQ�WKH�DYHUDJH�SUH�WHVW�VFRUH�DQG�D�SHUIHFW�VFRUH�DOPRVW�
HTXDOO\��
�

7DEOH���7��
5HFHLYHV�
6XEVLGL]HG�
/XQFK� Q�

$YHUDJH�
3UH�WHVW�
6FRUH�

$YHUDJH�
3RVW�WHVW�
6FRUH�

$YHUDJH�
*53� W�WHVW�9DOXH� S�9DOXH�

<HV� ��� ���� ���� ���� ���� �����
1R� ���� ���� ���� ���� GI ����

�
�
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*53�DQG�5DFH�
�
,PSURYHPHQW� IURP�SUH�WHVW� WR�SRVW�WHVW� IRU�PLQRULW\� DQG�QRQ�PLQRULW\� VWXGHQWV� DV�PHDVXUHG�E\�
*53�ZDV� WHVWHG�IRU�D�VLJQLILFDQW�GLIIHUHQFH�XVLQJ�D� W�WHVW�� �7KH� UHVXOWV�DUH� OLVWHG� LQ�7DEOH���7����
1RQ�PLQRULW\� VWXGHQWV� FORVHG� WKH� JDS� EHWZHHQ� WKH� DYHUDJH� SUH�WHVW� VFRUH� DQG� D� SHUIHFW� VFRUH�
VOLJKWO\� PRUH� WKDQ� PLQRULW\� VWXGHQWV�� KRZHYHU�� ERWK� PLQRULW\� DQG� QRQ�PLQRULW\� VWXGHQWV�
LPSURYHG��
�

7DEOH���7��
5DFH� Q�

$YHUDJH�
3UH�WHVW�
6FRUH�

$YHUDJH�
3RVW�WHVW�
6FRUH�

$YHUDJH�
*53� W�WHVW�9DOXH� S�9DOXH�

0LQRULW\� ���� ���� ���� ���� ����� �����
1RQ�PLQRULW\� ���� ���� ���� ���� GI ����

�
�
�

���

���

$YHUDJH�3UH�WHVW�6FRUH $YHUDJH�3RVW�WHVW�6FRUH

)LJXUH���7����2YHUDOO�3HUIRUPDQFH�

7KH�JDS�EHWZHHQ�WKH�DYHUDJH�SUH�
WHVW�VFRUH�DQG�D�SHUIHFW�VFRUH�FORVHG�

E\����SHUFHQW��

³,�OLNHG�WKH�IRUPDW�DQG�DOO�WKH�SUDFWLFH�SUREOHPV����
7KH�NLGV�JRW�LW�´�

�
³*UHDW�RUJDQL]DWLRQ��JUHDW�H[DPSOHV��DQG�ORWV�RI�H[WUD�SUDFWLFH´�

�
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�
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�

�
�

�

)LJXUH���7����2YHUDOO�3HUIRUPDQFH�*HQGHU�

��� ���

%R\V *LUOV
$YHUDJH�*53�

%R\V�DQG�JLUOV�FORVHG�WKH�JDS�
EHWZHHQ�WKH�DYHUDJH�SUH�WHVW�VFRUH�
DQG�WKH�DYHUDJH�SRVW�WHVW�VFRUH�

DOPRVW�HTXDOO\���

)LJXUH���7����2YHUDOO�3HUIRUPDQFH�6XEVLGL]HG�/XQFK�6WDWXV�

��� ���

<HV 1R
$YHUDJH�*53�

$OO�VWXGHQWV��UHJDUGOHVV�RI�
VXEVLGL]HG�RU�XQVXEVLGL]HG�OXQFK�
VWDWXV��FORVHG�WKH�JDS�EHWZHHQ�WKH�
DYHUDJH�SUH�WHVW�VFRUH�DQG�D�SHUIHFW�

VFRUH�DOPRVW�HTXDOO\��



*OHQFRH�3UH�$OJHEUD������� � 3DJH���

�
�)LJXUH���7����2YHUDOO�3HUIRUPDQFH�5DFH�

��� ���

0LQRULW\ 1RQ�PLQRULW\
$YHUDJH�*53�

%RWK�PLQRULW\�DQG�QRQ�PLQRULW\�
VWXGHQWV�LPSURYHG�WHVW�VFRUHV��
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6FKRRO�%06�
�
2YHUDOO�3HUIRUPDQFH�
�
$W�6FKRRO�%06��DSSUR[LPDWHO\����VWXGHQWV�FRPSOHWHG�SUH��DQG�SRVW�WHVWV���7KH�UHVXOWV�IURP�HDFK�
SDUWLFLSDWLQJ� WHDFKHU� DUH� OLVWHG� LQ� 7DEOH� ��%06��� 6WXGHQWV� DW� VFKRRO� %06� FORVHG� WKH� JDS�
EHWZHHQ�WKH�DYHUDJH�SUH�WHVW�VFRUH�DQG�D�SHUIHFW�VFRUH�E\����SHUFHQW��
�

7DEOH�
��%06��
7HDFKHU�

1XPEHU�
RI�

6WXGHQWV�
$YHUDJH�
3UH�WHVW�
6FRUH�

$YHUDJH�
3RVW�WHVW�
6FRUH�

3UH�WHVW�
*DS�

��������
$YHUDJH��

3RVW�WHVW�
*DS�

��������
$YHUDJH�� *53�

%06�$� ��� ���� ���� ���� ���� ����
7RWDO� ��� ���� ���� ���� ���� ����

�
$� WHVW� RI� VLJQLILFDQFH� �W�WHVW��ZDV� XVHG� WR� GHWHUPLQH�ZKHWKHU� WKH� UHVXOWV� IURP� WKH� SRVW�WHVW� DUH�
VLJQLILFDQWO\�GLIIHUHQW�IURP�WKH�SUH�WHVW�UHVXOWV��L�H���D�GLIIHUHQFH�ODUJH�HQRXJK�QRW�WR�EH�H[SHFWHG�
E\�FKDQFH��� �7KH�UHVXOWLQJ�W�WHVW�YDOXH�LQGLFDWHV�WKDW��RQ�DYHUDJH��WKH�VFRUHV�IURP�WKH�SRVW�WHVW�
DUH�VLJQLILFDQWO\�KLJKHU�WKDQ�WKH�SUH�WHVW�VFRUHV���7KH�UHVXOWV�RI�WKH�W�WHVW�FDQ�EH�IRXQG�LQ�7DEOH�
��%06���
�

7DEOH���%06��
7RWDO� Q�

$YHUDJH�
3UH�WHVW�
6FRUH�

$YHUDJH�
3RVW�WHVW�
6FRUH� W�WHVW�9DOXH� S�9DOXH�

$OO�%06�6WXGHQWV� ��� ���� ���� ����� �����
� � � � GI ���
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$YHUDJH�3UH�WHVW�6FRUH $YHUDJH�3RVW�WHVW�6FRUH
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6FKRRO�&06�
�
2YHUDOO�3HUIRUPDQFH�
�
$W�6FKRRO�&06��DSSUR[LPDWHO\����VWXGHQWV�FRPSOHWHG�SUH��DQG�SRVW�WHVWV���7KH�UHVXOWV�IURP�HDFK�
SDUWLFLSDWLQJ� WHDFKHU� DUH� OLVWHG� LQ� 7DEOH� ��&06��� 6WXGHQWV� DW� VFKRRO� &06� FORVHG� WKH� JDS�
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