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&UHDWLQJ�WKH�,QYLWLQJ�&ODVVURRP
7KURXJK�D�&RPSHWHQF\�%DVHG

*XLGDQFH�6\VWHP

7RPPLH�5��5DGG
7KH�8QLYHUVLW\�RI�1HEUDVND�DW�2PDKD

)RU�VRPH�\HDUV�WKHUH�KDV�EHHQ�JURZLQJ�LQWHUHVW�LQ�PHHWLQJ�ERWK�WKH
DIIHFWLYH� DQG� DFDGHPLF� QHHGV� RI� VWXGHQWV�� )RU� H[DPSOH�� *RRGZLQ
��������0RUVH���������DQG�+RIIPDQ��������KDYH�VXSSRUWHG�WKH�QHHG�WR
PHHW�WKH�DIIHFWLYH�DV�ZHOO�DV�WKH�DFDGHPLF�QHHGV�RI�VWXGHQWV�LQ�HOHPHQ�
WDU\�VFKRROV��7KLV�DUWLFOH�UHSRUWV�ILQGLQJV�RI�D�VWXG\�WKDW�H[DPLQHG�WKH
HIIHFWV� RI� D� V\VWHPDWLF� DIIHFWLYH� HGXFDWLRQ� SURJUDP� RQ� VWXGHQWV� DQG
WHDFKHUV�LQ�DQ�HOHPHQWDU\�VFKRRO�

%DFNJURXQG

*HUOHU�DQG�$QGHUVRQ��������LQGLFDWHG�WKDW�FODVVURRP�JXLGDQFH�FDQ
KDYH�D�SRVLWLYH� LQIOXHQFH�RQ�FKLOGUHQ
V�EHKDYLRU��SUHYHQW�SUREOHP�EH�
KDYLRUV�� DQG� LPSURYH� DWWLWXGHV� WRZDUG� VFKRRO�� $� ORQJLWXGLQDO� VWXG\
VKRZHG� WKDW� JXLGDQFH� DFWLYLWLHV� FRXOG� KDYH� SRVLWLYH� RXWFRPHV� ZLWK
VWXGHQW�DWWHQGDQFH�DV�ZHOO��*HUOHU���������0\ULFN��0HUKLOO�DQG�6ZDQ�
VRQ� ������� IRXQG�GHYHORSPHQWDO� JXLGDQFH�XQLWV� WR� EH� HIIHFWLYH� LQ� LQ�
IOXHQFLQJ�VWXGHQW�DWWLWXGHV�DQG�EHKDYLRUV�

*\VEHUV� 	� +HQGHUVRQ� ������� UHFRPPHQGHG� D� GHYHORSPHQWDO�
FRPSHWHQF\�EDVHG�JXLGDQFH�V\VWHP�LQFRUSRUDWHG�DV�D�FXUULFXOXP�FRP�
SRQHQW� WKDW� LQFOXGHV� VWXGHQW� FRPSHWHQFLHV�� VWXGHQW� RXWFRPHV�� DQG
HYDOXDWLRQ�SURFHGXUHV��0\ULFN��������QRWHG� WKDW�GHYHORSPHQWDO�JXLG�
DQFH� SURJUDPV�� ���� DUH� IRU� DOO� VWXGHQWV�� ���� KDYH� DQ� RUJDQL]HG� DQG
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SODQQHG� FXUULFXOXP�� ���� DUH� VHTXHQWLDO� DQG� IOH[LEOH�� ���� DUH� DQ� LQWH�
JUDWHG�SDUW�RI�WKH�WRWDO�HGXFDWLRQDO�SURFHVV������LQYROYH�DOO�VFKRRO�SHU�
VRQQHO�� ���� KHOS� VWXGHQWV� OHDUQ� PRUH� HIIHFWLYHO\� DQG� HIILFLHQWO\�� ���
LQFOXGH� FRXQVHORUV� ZKR� SURYLGH� VSHFLDOL]HG� FRXQVHOLQJ� VHUYLFHV� DQG
LQWHUYHQWLRQV��7KHVH�UHVHDUFK�HIIRUWV�KDYH�FXOPLQDWHG�LQ�VHYHUDO�VFKRRO
V\VWHPV�DGRSWLQJ�YDULRXV�JXLGDQFH�SURJUDPV�ZLWK� WKH� LQWHQW� WR�PD[L�
PL]H�WKH�HIIHFW�RQ�VWXGHQWV
�DIIHFWLYH�DQG�DFDGHPLF�GHYHORSPHQW�

3XUSRVH

7KLV�VWXG\�XVHG�7KH�*URZ�:LWK�*XLGDQFH�6\VWHP��5DGG������D��WR
H[DPLQH� LWV� LQIOXHQFH�RQ�FODVVURRP�FOLPDWH� LQ� WKH�HOHPHQWDU\� VFKRRO�
7KH�HIIHFW�RI�WKLV�V\VWHP�ZDV�VWXGLHG�LQ�WHUPV�RI�LWV�RYHUDOO�LPSDFW�RQ
VWXGHQWV�DQG�WHDFKHUV
�SHUFHSWLRQV��7KH�*URZ�:LWK�*XLGDQFH�6\VWHP�LV
D� FRPSUHKHQVLYH�� GHYHORSPHQWDO�� SUHVFULSWLYH�� FRPSHWHQF\�EDVHG
JXLGDQFH� V\VWHP� WKDW� LGHQWLILHV� VWXGHQW� FRPSHWHQFLHV�� DVVHVVHV� RXW�
FRPHV�� DQG� HYDOXDWHV� SURFHGXUHV�� 7KH� V\VWHP� LV� EDVHG� RQ� D� SDUWLFL�
SDQW�OHDUQHU�PRGHO�IRXQGHG�RQ�VHOI�FRQFHSW�WKHRU\��3XUNH\���������FR�
RSHUDWLRQ��-RKQVRQ��+RXOEHF��-RKQVRQ��	�5R\��������DQG� LQYLWDWLRQDO
OHDUQLQJ��3XUNH\�	�6WDQOH\��������

7KH� *URZ� :LWK� *XLGDQFH� 6\VWHP� LQFOXGHV� D�� ���� SRVLWLYH
FODVVURRP� EHKDYLRU� SODQ�� ���� SRVLWLYH� VHOI�WDON� DQG� VHOI�SLFWXUH� SODQ�
���� SUHVFULSWLYH�GHYHORSPHQWDO� FXUULFXOXP� V\VWHP� WKDW� LQFOXGHV� D
QHHGV� DVVHVVPHQW�� FDOOHG� 7KH� &KLOGUHQ
V� $IIHFW� 1HHGV� $VVHVVPHQW
�&$1$��� DQG� DQ� ���� LPSOHPHQWDWLRQ� SODQ� IRU� VWDII� GHYHORSPHQW� WKDW
LQFOXGHV� D� VWDII� DVVHVVPHQW� VXUYH\� WDNHQ� E\� VWXGHQWV�� FDOOHG� 7KH
,QYLWDWLRQDO�7HDFKLQJ�6XUYH\��3ULPDU\�	�,QWHUPHGLDWH��,76�3	,���7KH
.��� FXUULFXOXP� LQFOXGHV� DFWLYLWLHV� LQ� WKH� VWUDQGV� RI� VHOI�� RWKHU
DZDUHQHVV�� VHOI�FRQWURO�� GHFLVLRQ� PDNLQJ�SUREOHP� VROYLQJ�� JURXS
FRRSHUDWLRQ�� DQG� FDUHHU�� (DFK� DFWLYLW\� LQFOXGHV� WKH� SDUWLFXODU
FRPSHWHQF\�WR�EH�PDVWHUHG��(DFK�FRPSRQHQW�RI� WKH�SURJUDP�LV�EDVHG
LQ� D� VHOI�FRQFHSW� SURFHVV�� FDOOHG� WKH� 6HOI�&RQFHSW� 6HULHV�� $OVR�� HDFK
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FRPSRQHQW� LV� LQWHUDFWLYH� DQG� QHFHVVDU\� IRU� WKH� V\VWHP� WR� ZRUN�
�%ULJKWPDQ�	�5DGG������E�

+\SRWKHVHV

7ZR�K\SRWKHVHV�ZHUH�IRUPHG�DV�WKH�EDVLV�IRU�WKLV�UHVHDUFK�

���7KHUH�ZLOO�EH�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�LQYLWDWLRQDO�WHDFK�
LQJ�SUDFWLFHV�RI�WHDFKHUV�ZKR�XVH�7KH�*URZ�ZLWK�*XLGDQFH�6\VWHP
DQG�WHDFKHUV�ZKR�GR�QRW��DV�SHUFHLYHG�E\�VWXGHQWV�

���7KHUH�ZLOO�EH�D� �VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ� WKH�DIIHFWLYH�GHYHO�
RSPHQW� RI� � VWXGHQWV� H[SRVHG� WR� 7KH� *URZ� ZLWK� *XLGDQFH� 6\VWHP
DQG�VWXGHQWV�ZKR�DUH�QRW�H[SRVHG��DV�UHSRUWHG�E\�VWXGHQWV�

0HWKRG

$Q� HOHPHQWDU\� VFKRRO� LQ� D� VXEXUEDQ� VFKRRO� GLVWULFW� QHDU� D�PDMRU
PHWURSROLWDQ�DUHD�YROXQWHHUHG�WR�SDUWLFLSDWH�LQ�WKH�VWXG\��7KH�VFKRRO�LV
VPDOO� WR� PRGHUDWH� LQ� VL]H� DQG� LQFOXGHV� JUDGHV
� NLQGHUJDUWHQ� WR� ILIWK
JUDGH��7KH�VFKRRO�SRSXODWLRQ�LV�SULPDULO\�&DXFDVLDQ�ZLWK�D�ZLGH�UDQJH
RI�VRFLDO�DQG�HFRQRPLF�OHYHOV�UHSUHVHQWHG��7KH�UHVHDUFKHU�ZDV�QRW�DV�
VRFLDWHG�SURIHVVLRQDOO\�ZLWK�WKH�VFKRRO��EXW�ZDV�ORFDWHG�LQ�D�SUR[LPLW\
IRU�RQJRLQJ�VXSSRUW�DQG�PRQLWRULQJ�

3DUWLFLSDQWV

$� WRWDO�RI����� VWXGHQWV� DQG���� WHDFKHUV� LQ�JUDGHV
� �� WKURXJK���RI
WKH�VFKRRO�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��7KH�WRWDO�VWXGHQW�SRSXODWLRQ�ZDV
UDQGRPO\� DVVLJQHG� LQWR� ��� FODVVURRPV�� 7KHVH�ZHUH� LQWDFW� FODVVURRPV
DQG�UHSUHVHQWHG�D�UDQGRP��KHWHURJHQHRXV�VDPSOH�RI�VWXGHQWV�E\�JUDGH
OHYHO�� &ODVVHV� ZHUH� DVVLJQHG� UDQGRPO\� WR� H[SHULPHQWDO� DQG� FRQWURO
JURXSV��$OO�RI�WKH�WHDFKHUV�ZHUH�IHPDOH�
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,QVWUXPHQWV

7ZR� LQVWUXPHQWV� ZHUH� XVHG� WR� DVVHVV� VWXGHQWV
� SHUFHSWLRQV�� WKH
,76�3	,� �5DGG�� ������ DQG� WKH� &$1$� �%ULJKWPDQ�	� 5DGG�� ����D��
6HOI�5HSRUW�4XHVWLRQQDLUHV�IRU�WHDFKHUV�ZHUH�DOVR�XVHG��7KH�UHOLDELOLW\
IRU�WKH�,76�3	,�ZDV�FDOFXODWHG�XVLQJ�WKH�&KURQEDFK�$OSKD�FRHIILFLHQW
SURFHGXUH��7KH�UHOLDELOLW\�LV�����RQ�WKH�SULPDU\�OHYHO�DQG�����RQ�WKH�LQ�
WHUPHGLDWH�OHYHO�

7R�GHYHORS� WKH� ,76�3	,� IRU� VWXGHQWV� LQ� JUDGHV
� ����� TXHVWLRQV�RQ
WKH� ,QYLWDWLRQDO� 7HDFKLQJ� 6XUYH\� �,76�� $PRV�� 3XUNH\�� 	� 7RELDV�
������ ZHUH� UHZRUGHG� DQG� HYDOXDWHG� IRU� WKH� EHVW� SRVVLEOH
RUJDQL]DWLRQDO�SODQ� IRU�FKLOGUHQ��9DOLGLW\�RI� WKH� ,QYLWDWLRQDO�7HDFKLQJ
6XUYH\��,76��KDG�EHHQ�HVWDEOLVKHG�RQ�DGXOW�QXUVLQJ�VWXGHQWV�E\�$PRV�
HW� DO�� �������� 7KLV� UHVHDUFKHU� ZRUNHG� ZLWK� 'U�� $PRV� WR� HVWDEOLVK
RUJDQL]DWLRQDO�JXLGHOLQHV�DQG�D�YDOLGDWLQJ�SDQHO�RI�H[SHUWV��7KH�SDQHO
RI� H[SHUWV� FRQVLVWHG� RI� SURIHVVLRQDOV� ZKR� HLWKHU� ZRUNHG� LQ� WKH
GHYHORSPHQW� RI� WKH� LQYLWDWLRQDO� WHDFKLQJ�PRGHO� RU�ZHUH� OHDGHUV�ZKR
XVHG�WKLV�PRGHO�WKURXJK�DSSOLFDWLRQ�DQG�WUDLQLQJ�

7KH�,76�3	,�PHDVXUHV�LQYLWLQJ�WHDFKHU�SUDFWLFHV�LQ�WKH�FODVVURRP�
,QYLWDWLRQDO�HGXFDWLRQ�LV�D�SHUFHSWXDOO\�EDVHG��VHOI�FRQFHSW�DSSURDFK�WR
WKH� WHDFKLQJ�OHDUQLQJ� SURFHVV� DQFKRUHG� RQ� IRXU� SURSRVLWLRQV�� �D�� WKDW
SHRSOH� DUH� DEOH�� YDOXDEOH�� DQG� UHVSRQVLEOH� DQG� VKRXOG� EH� WUHDWHG� DF�
FRUGLQJO\���E��WKDW�HGXFDWLRQ�VKRXOG�EH�DQ�DFWLYLW\���F��WKDW�SHRSOH�SRV�
VHVV� XQWDSSHG� SRWHQWLDO� LQ� DOO� DUHDV� RI� KXPDQ� GHYHORSPHQW�� DQG�� �G�
WKDW� SRWHQWLDO� FDQ� EHVW� EH� UHDOL]HG� E\� SODFHV�� SROLFLHV�� DQG� SURJUDPV
WKDW� DUH� VSHFLILFDOO\� GHVLJQHG� WR� LQYLWH� GHYHORSPHQW�� DQG� E\� SHRSOH
ZKR� DUH� LQWHQWLRQDOO\� LQYLWLQJ�ZLWK� WKHPVHOYHV� DQG�RWKHUV�� SHUVRQDOO\
DQG�SURIHVVLRQDOO\��3XUNH\�	�1RYDN��������

7KH�,76�3	,�IROORZV�WKH�IRUPDW�RI�WKH�,76��$PRV��HW�DO��������DQG
FRQVLVWV�RI����LWHPV�XVLQJ�/LNHUW�W\SH�VFDOHV�WR�PHDVXUH�SURIHVVLRQDOO\
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DQG�SHUVRQDOO\�LQYLWLQJ�WHDFKHU�SUDFWLFHV��,W�FRQVLVWV�RI�ILYH�VXEVFRUHV�
WZR� RI� ZKLFK� �FRPPLWPHQW� DQG� FRQVLGHUDWLRQ�� DUH� MXGJHG� DV
SHUVRQDOO\� LQYLWLQJ�� DQG� WKUHH� RWKHU� VXEVFRUHV� �FRRUGLQDWLRQ�
SURILFLHQF\�� DQG� H[SHFWDWLRQV�� WKDW� DUH� MXGJHG� DV� SURIHVVLRQDOO\
LQYLWLQJ�� �3URIHVVLRQDOO\� ,QYLWLQJ� 7HDFKHU� 3UDFWLFHV�� DUH� EHKDYLRUV�
VXFK� DV� FRRUGLQDWLRQ�� SURILFLHQF\�� DQG� H[SHFWDWLRQ�� WKDW� VXPPRQ
VWXGHQWV� WR� OHDUQ� DQG� DSSUHFLDWH� FRXUVH� FRQWHQW�� �3HUVRQDOO\� ,QYLWLQJ
7HDFKHU� 3UDFWLFHV�� DUH� EHKDYLRUV�� VXFK� DV� FRPPLWPHQW� DQG
FRQVLGHUDWLRQ��WKDW�VXPPRQ�VWXGHQWV�WR�IHHO�JRRG�DERXW�WKHPVHOYHV�DQG
WKHLU� DELOLWLHV� LQ� JHQHUDO�� �,QWHQWLRQDOLW\�� LV� D� FRQVWUXFW� WKDW� PHDQV
WHDFKHUV�DUH�DZDUH�RI�VSHFLILF�SUDFWLFHV�DQG�EHKDYH� FRQVLVWHQWO\� LQ�DQ
LQYLWLQJ�PDQQHU�

7KH�&KLOGUHQ
V�$IIHFWLYH�1HHGV�$VVHVVPHQW� �&$1$��%ULJKWPDQ�	
5DGG������D��HYDOXDWHV�DIIHFWLYH�QHHGV�EDVHG�RQ�VWXGHQWV
�SHUFHSWLRQV
LQ� WKH� DUHDV� RI� VHOI�� RWKHU� DZDUHQHVV�� VHOI�FRQWURO�� GHFLVLRQ� PDN�
LQJ�SUREOHP� VROYLQJ�� DQG� JURXS� FRRSHUDWLRQ�� &RQFXUUHQW� YDOLGLW\� EH�
WZHHQ�WHDFKHU�DQG�VWXGHQW�VHOI�UHSRUWV�IRU� WKH�&$1$�LV� ����DQG�UHOLD�
ELOLW\� FRHIILFLHQWV� UDQJH� IURP� ���� WR� ���� IRU� JUDGHV��� WKURXJK����7KLV
LQVWUXPHQW�JLYHV�D�JHQHUDO�RYHUYLHZ�RI�WKH�DIIHFWLYH�IXQFWLRQDO�OHYHO�RI
HDFK� VWXGHQW� DQG� FODVVURRP�� 7KH� &$1$� FRQVLVWV� RI� ��� LWHPV�� 5H�
VSRQVHV� DUH� HLWKHU� SRVLWLYH� RU� QHJDWLYH�ZLWK� SHUFHQWDJH� UHVXOWV� JLYHQ
IRU�HDFK�VWUDQG��'HVFULSWLRQV�RI�WKH�ILYH�VWUDQGV�DUH�

6HOI��&KLOGUHQ
V� DELOLW\� WR� GHILQH� DQG� GHVFULEH� IHHOLQJV� UHODWHG� WR� SHU�
VRQDO� H[SHULHQFH�� FKLOGUHQ
V� FRQVFLRXV� DFWLYLW\� LQ� UHODWLRQ� WR� SHUVRQDO
IHHOLQJV��WKHLU�RSLQLRQ�RI�DQG�DWWLWXGHV�WRZDUG�VHOI��WKHLU�ZLOOLQJQHVV�WR
DFFHSW�VHOI�DQG�ILQG�D�SODFH�LQ�WKH�JURXS�LQ�D�SRVLWLYH�ZD\�

2WKHU� $ZDUHQHVV�� &KLOGUHQ
V� DZDUHQHVV� RI� WKH� QHHGV� RI� RWKHUV�� ZLOO�
LQJQHVV� WR� DFNQRZOHGJH� WKH� QHHGV� DQG� WR� IXQFWLRQ� DFFRUGLQJO\�� WKHLU
DELOLW\� WR�GHILQH�DQG�GHVFULEH�IHHOLQJV� LQ�RWKHUV�UHODWHG� WR�VSHFLILF�H[�
SHULHQFH��WKHLU�DZDUHQHVV�RI�XQLTXHQHVV�DQG�GLIIHUHQFHV�RI�SHRSOH�
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6HOI�&RQWURO�� &KLOGUHQ
V� DZDUHQHVV� RI� SHUVRQDO� OLPLWDWLRQV� DQG� QHHGV�
DQG�WKH�H[WHQW�WR�ZKLFK�WKH\�FDQ�DVVHVV�DELOLWLHV�DQG�VNLOOV��DZDUHQHVV
RI� WKHLU�RZQ�DELOLW\� WR�VHW�DQG�UHPDLQ�ZLWKLQ� OLPLWV�RU�ERXQGDULHV�DQG
HVWDEOLVK�YDOXHV��WKHLU�DELOLW\�WR�GLVSOD\�DFFHSWDEOH�VRFLDO�EHKDYLRU�

'HFLVLRQ�0DNLQJ�3UREOHP�6ROYLQJ��&KLOGUHQ
V�DELOLW\� WR�PDNH�FKRLFHV
IURP�DOWHUQDWLYHV�EDVHG�RQ�DZDUHQHVV�RI�FRQVHTXHQFHV��WKHLU�DZDUHQHVV
RI�SHUVRQDO�DQG�IDPLO\�YDOXHV�

*URXS� &RRSHUDWLRQ�� &KLOGUHQ
V� SHUFHSWLRQV� RI� KRZ� WKH\� UHODWH� WR
ZRUNLQJ�LQ�D�JURXS�LQ�UHIHUHQFH�WR�WKH�RWKHU�PHPEHUV�

'HVLJQ

(OHYHQ� FODVVHV� LQ� WKH� YROXQWHHU� HOHPHQWDU\� VFKRRO� ZHUH� UDQGRPO\
DVVLJQHG�WR�H[SHULPHQWDO��FODVVHV� ����DQG�FRQWURO�JURXSV��FODVVHV� ����
7KHUH�ZHUH���H[SHULPHQWDO�JURXSV��;(��	�;(���DQG�RQH�FRQWURO�JURXS
�;F��� 7KH� H[SHULPHQWDO� JURXSV� H[SHULHQFHG� HLWKHU� DQ� LQWHQVLILHG� RU
PRGHUDWH�V\VWHP��PRGHUDWH�ZDV�RQH�DFWLYLW\�HYHU\�ZHHN�WR�HYHU\�RWKHU
ZHHN�SOXV�XVLQJ�DOO�SURJUDP�FRPSRQHQWV��LQWHQVLILHG�ZDV�WZR�WR�WKUHH
DFWLYLWLHV�HYHU\�ZHHN�SOXV�XVLQJ�DOO�SURJUDP�FRPSRQHQWV���7KH�FRQWURO
JURXS�H[SHULHQFHG�D�UHJXODU�FODVVURRP�HQYLURQPHQW�

(DFK�JUDGH�OHYHO��JUDGHV���WKURXJK����KDG�DW�OHDVW�RQH�H[SHULPHQWDO
JURXS��7KH�IRXU�FODVVHV�RI�WKH�FRQWURO�JURXS�ZHUH�LQ�JUDGHV����������DQG
��� (DFK� JURXS� ZDV� SUH�� DQG� SRVW�WHVWHG� XVLQJ� WKH� ,76�3	,� DQG� WKH
&$1$�� $W� SRVW�WHVWLQJ� WHDFKHUV� FRPSOHWHG� WKH� 6WDII� 6HOI�5HSRUW
4XHVWLRQQDLUH�� 7KH� WLPH� IUDPH� EHWZHHQ� WKH� SUH�DQG� SRVW�WHVW� ZDV� �
PRQWKV�

3URFHGXUHV

7ZR�WHDFKHU�LQ�VHUYLFH�SURJUDPV�ZHUH�FRQGXFWHG��D�WKUHH�KRXU�LQ�
VHUYLFH� IRU� DOO� UHVHDUFK�JURXSV� DQG� DQ� DGGLWLRQDO� WKUHH� KRXU� LQVHUYLFH
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ZLWK�WKH�WZR�H[SHULPHQWDO�JURXSV��7KHVH�WRRN�SODFH�DW�WKH�EHJLQQLQJ�RI
WKH� VWXG\�� SULRU� WR�GDWD� FROOHFWLRQ��7KH� H[SHULPHQWDO� JURXSV�;(�� DQG
;(��PHW�DV�QHHGHG�WKURXJKRXW�WKH�VHPHVWHU��7KH�H[SHULPHQWDO�JURXSV
ORJJHG�WKH�DFWLYLWLHV�VHOHFWHG�

7KH�LQVWUXPHQWV�ZHUH�DGPLQLVWHUHG�E\�WKH�UHVHDUFKHU�RU�WUDLQHG�DV�
VLVWDQWV��7KH�SDUWLFLSDWLQJ�VWXGHQWV�ZHUH�SHUPLWWHG�WR�VHHN�FODULILFDWLRQ
RI� TXHVWLRQV� RQ� WKH� LQVWUXPHQWV�� 3DUWLFLSDWLQJ� WHDFKHUV� DQG� VWXGHQWV
ZHUH�DVVLJQHG�D�FRGH�QXPEHU�WR�DVVXUH�FRQILGHQWLDOLW\�

$QDO\VLV

'DWD�ZHUH�VXEMHFWHG�WR�DQ�)�UDWLR�WR�GHWHUPLQH�ZKHWKHU�WKH�H[SHU�
LPHQWDO� JURXSV� GLIIHUHG� IURP� WKH� FRQWURO� JURXS��'LIIHUHQFHV� EHWZHHQ
WKH�LQWHQVLILHG��PRGHUDWH��DQG�FRQWURO�JURXS�SRVW�WHVW�VFRUHV�ZHUH�DOVR
DQDO\]HG�DV�ZHUH�WKH�VHOI�HYDOXDWLRQV�E\�WHDFKHUV�DW�WKH�FRQFOXVLRQ�RI
WKH�VWXG\�

5HVXOWV

7KH� IROORZLQJ� UHVXOWV�ZHUH� IRXQG� WR� EH� VWDWLVWLFDOO\� VLJQLILFDQW� DW
WKH�����OHYHO�

��� 7HDFKHUV� ZKR� XVHG� WKH� H[SHULPHQWDO� SURJUDP�� 7KH� *URZ� :LWK
*XLGDQFH�6\VWHP��ZHUH�SHUFHLYHG�E\�VWXGHQWV�DV�XWLOL]LQJ�JUHDWHU�LQYL�
WDWLRQDO�WHDFKLQJ�SUDFWLFHV��6HH�7DEOH���

��� 6WXGHQWV� LQ� WKH� H[SHULPHQWDO� JURXSV� GHPRQVWUDWHG� PRUH� � SRVLWLYH
VHOI�FRQWURO�� DV�PHDVXUHG� E\�7KH�&KLOGUHQ
V� $IIHFW�1HHGV�$VVHVVPHQW
�&$1$��

7$%/(��
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,QYLWDWLRQDO�7HDFKLQJ�6XUYH\
GI ) S

7RWDO
;���;���;& �������� ��������� ��������

;���;� ������� ���������� ��������
;���;& ������� ��������� ��������

;���;& �������� ��������� ��������

&RPPLWPHQW
;���;���;& �������� ��������� ��������

;���;� �������� ���������� ��������
;���;& ������� ������� ��������

;���;& �������� ��������� ��������

&RQVLGHUDWLRQ
;���;���;& �������� ��������� ��������

;���;� �������� ���������� ��������
;���;& ������� ��������� ��������

;���;& �������� ��������� ��������

&RRUGLQDWLRQ
;���;���;& �������� ��������� ��������

;���;� �������� ����������
;���;& ������� ��������� ��������

;���;& �������� ��������� ��������

3URILFLHQF\
;���;���;& �������� ��������� ��������

;���;� �������� ����������
;���;& ������� ��������� ��������

;���;& �������� �������� ��������

([SHFWDQF\
;���;���;& �������� ��������� ��������

;���;� �������� ���������� ��������
;���;& ������� �������� ��������


�S�����

7DEOH� �� UHIOHFWV� WKH� ILQGLQJV� UHODWLYH� WR� WKH� DIIHFWLYH� IXQFWLRQ� RI
HDFK�VWXGHQW� LQ�WKH�VWXG\��2QO\�RQH�RI� WKH�ILYH�DUHDV�PHDVXUHG�E\�WKH
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&$1$�� 6HOI�&RQWURO�� LQGLFDWHG� D� VLJQLILFDQW� GLIIHUHQFH�� 7KHUHIRUH�
RQO\�WKDW�VXEVFDOH�LV�SUHVHQWHG�LQ�WKH�WDEOH�

2Q�6HOI�&RQWURO�� WKH� H[SHULPHQWDO� JURXSV�;(�� DQG�;(�� �WHDFKHUV
HPSOR\LQJ� WKH� LQWHQVLILHG�DQG�PRGHUDWH�V\VWHP��GLIIHUHG�VLJQLILFDQWO\
IURP�WKH�FRQWURO�JURXS��7KLV�ILQGLQJ�VXJJHVWV�WKDW�VWXGHQWV�LQ�;(��DQG
;(�� VDZ� WKHPVHOYHV� DV� EHLQJ� PRUH� UHVSRQVLEOH� DQG� SUDFWLFLQJ� VDIHU
EHKDYLRUV�WKDQ�GLG�WKH�FRQWURO�JURXS��DQ�LQFUHDVLQJO\�LPSRUWDQW�EHKDY�
LRU�LQ�WRGD\
V�ZRUOG�

7$%/(��
&KLOGUHQ
V�$IIHFW�1HHGV�$VVHVVPHQW���6HOI�&RQWURO

GI ) S
6HOI�&RQWURO
;���;���;& ����� ����� �����

;���;� ����� ����� �����
;���;& ���� ����� �����

;���;& ���� ����� �����


�S�����

���7HDFKHUV� XVLQJ� WKH� H[SHULPHQWDO� SURJUDP� LQ� DQ� LQWHQVLILHG�PDQQHU
UHSRUWHG� IHHOLQJ� EHWWHU� DERXW� WKHPVHOYHV�� IHHOLQJ� EHWWHU� DERXW� WKHLU
WHDFKLQJ�� PDNLQJ� FKDQJHV� WR� WKHLU� WHDFKLQJ� DSSURDFK�� DQG� WKH\
UHSRUWHG�EHWWHU�WHDFKHU�VWXGHQW�LQWHUDFWLRQ��6HH�7DEOH���

'LVFXVVLRQ

7KLV� UHVHDUFK� VXJJHVWV� WKDW� D� FRPSHWHQF\�EDVHG� JXLGDQFH� V\VWHP
PLJKW�ZDUUDQW�FRQVLGHUDWLRQ�DV�D�VWUDWHJ\�IRU�LQWHJUDWLQJ�JXLGDQFH�LQWR
FODVVURRP� PDQDJHPHQW� DQG� FXUULFXOXP� WR� FUHDWH� DQG� PDLQWDLQ� DQ
LQYLWLQJ� FODVVURRP� FOLPDWH�� ,Q� WKLV� VWXG\�� 7KH� *URZ� :LWK� *XLGDQFH
6\VWHP� �5DGG�� ����E��ZDV� XVHG� LQ� H[SHULPHQWDO� FODVVHV� DQG� VKRZHG
VLJQLILFDQW� GLIIHUHQFHV� ZKHQ� FRPSDUHG� ZLWK� FODVVHV� WKDW� GLG� QRW� XVH
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WKLV�DSSURDFK��7KH�*URZ�:LWK�*XLGDQFH�6\VWHP�HVVHQWLDOO\�SURYLGHV�D
V\VWHPDWLF�SURFHVV�IRU�WHDFKHU�VWXGHQW�LQWHUDFWLRQ��ZKLFK�PD\�UHVXOW�LQ
DQ�LQYLWLQJ�OHDUQLQJ�FOLPDWH�

7$%/(��
6HOI�5HSRUW�(YDOXDWLRQ���6WDII

GI ) S
7HDFKHU�4XHVWLRQ�� +DYH�WKH�*URZ�:LWK�*XLGDQFH�DFWLYLWLHV�KHOSHG�\RX"
;���;���;F ����� ����
;��YV�;���;F ����� �����
7HDFKHU�4XHVWLRQ�� 'R�\RX�IHHO�EHWWHU�DERXW�\RXUVHOI
;���;���;F ������
;��YV�;���;F ���� �����

7HDFKHU�4XHVWLRQ�� 'R�\RX�IHHO�EHWWHU�DERXW�\RXU�WHDFKLQJ"
;���;���;F ���� ������
;��YV�;���;F ���� �����

7HDFKHU�4XHVWLRQ�� 'R�\RX�JHW�DORQJ�EHWWHU�ZLWK�\RXU�VWXGHQWV"
;���;���;F ����� ������
;��YV�;���;F ���� �����

7HDFKHU�4XHVWLRQ�� &DQ�\RX�KDQGOH�SUREOHPV�EHWWHU"
;���;���;F ����� ����
;��YV�;���;F ���� �����
7HDFKHU�4XHVWLRQ�� +DYH� \RX� FKDQJHG� DQ\WKLQJ� LQ� \RXU� WHDFKLQJ� DV� D� UHVXOW� RI

WKLV�DSSURDFK"
;���;���;F ���� ����
;��YV�;���;F ���� �����


�S�����

7KH�GDWD�LQ�7DEOH���LQGLFDWH�WKDW�WHDFKHUV�ZLWK�RQO\�WKUHH�KRXUV�RI
WUDLQLQJ� ZKR� XVHG� WKLV� DSSURDFK� ZHUH� VHHQ� E\� VWXGHQWV� DV� EHKDYLQJ
VLJQLILFDQWO\� GLIIHUHQW� IURP� WKRVH� WHDFKHUV� ZLWKRXW� WUDLQLQJ� DQG� ZKR
GLG�QRW�XVH� WKH�SURJUDP��6SHFLILFDOO\�����RI� WKH����FRPSDULVRQV�DQD�
O\]HG�LQGLFDWH�D�VLJQLILFDQW�GLIIHUHQFH��7KLV�VXJJHVWV�WKDW�WKHUH�PD\�EH
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D� UHFLSURFDO� UHODWLRQVKLS� EHWZHHQ� ZKDW� WHDFKHUV� LPSOHPHQW� ZLWK� VWX�
GHQWV�DQG�WKHLU�RZQ�SHUVRQDO�DQG�SURIHVVLRQDO�JURZWK�

7KH� GDWD� LQ� 7DEOH� �� LQFOXGHV� LQIRUPDWLRQ� UHJDUGLQJ� VLJQLILFDQW
FKDQJHV� LQ� VWXGHQW� VHOI�FRQWURO� DV� UHSRUWHG� RQ� WKH�&$1$�� 7KH� RWKHU
DUHDV� RI� 6HOI�� 2WKHU� $ZDUHQHVV�� 'HFLVLRQ� 0DNLQJ�3UREOHP� 6ROYLQJ�
DQG�*URXS�&RRSHUDWLRQ�GLG�QRW� LQGLFDWH�VLJQLILFDQW�FKDQJHV��$�SRVVL�
EOH� H[SODQDWLRQ� IRU� WKLV�PD\� EH� WKDW� WKH� ��PRQWK� WLPH� IUDPH� IRU� WKH
VWXG\� GLG� QRW� SURYLGH� VWXGHQWV� ZLWK� HQRXJK� WLPH� WR� VLJQLILFDQWO\
FKDQJH�DUHDV�RI�LQWULQVLF��GHYHORSPHQWDO�JURZWK�WKDW�DUH�PRUH�ORQJLWX�
GLQDO�LQ�QDWXUH��,W�LV�HQFRXUDJLQJ�WKDW�VWXGHQWV�EHJDQ�WR�DSSO\�D�JUHDWHU
XQGHUVWDQGLQJ�RI�WKH�ILYH�DUHDV�LQ�RUGHU�WR�LPSURYH�WKHLU�VHOI�FRQWURO�

)XWXUH� UHVHDUFK�PD\�ZDQW� WR� IRFXV�RQ� WKH�DPRXQW�RI� WUDLQLQJ�DQG
WKH�SHUVRQDO�FKDUDFWHULVWLFV�LQYROYHG�ZLWK�WHDFKHUV�ZKR�XVH�LQWHQVLILHG
JXLGDQFH� SUDFWLFHV�� )RU� H[DPSOH�� WKH� UHVXOWV� RI� WHDFKHUV
� VHOI�
HYDOXDWLRQ�IROORZLQJ�WKH�VWXG\�VXJJHVW�WKDW�WHDFKHUV�ZKR�DUH�WUDLQHG�LQ
XVLQJ� V\VWHPDWLF� JXLGDQFH� SURJUDPV� GLIIHU� LQ� WKHLU� SHUFHSWLRQV� DERXW
WKHPVHOYHV�� WHDFKLQJ�� DQG� LQWHUDFWLRQV� ZLWK� VWXGHQWV� IURP� FROOHDJXHV
ZKR�DUH�QRW�WUDLQHG��,Q�DGGLWLRQ��WKLV�VWXG\�IRXQG�WKDW�WHDFKHUV�ZKR�XVH
LQWHQVLILHG�SUDFWLFHV�LQ�V\VWHPDWLF�SURJUDPV�GLIIHU�IURP�WKRVH�ZKR�XVH
PRGHUDWH� SUDFWLFHV��7KHVH� ILQGLQJV�PD\�EH� LPSRUWDQW� FRQVLGHULQJ� WKH
LQFUHDVHG�IRFXV�RQ�KXPDQ�UHODWLRQV�IRU�WHDFKHUV��)RU�H[DPSOH��WKH�VWDWH
RI� 1HEUDVND� QRZ� UHTXLUHV� WKDW� DOO� WHDFKHUV� KDYH� D� FRXUVH� LQ� KXPDQ
UHODWLRQV�EHIRUH�WKH\�UHFHLYH�WHDFKHU�FHUWLILFDWLRQ�

$OWKRXJK� WKHVH� ILQGLQJV� PD\� KDYH� EHHQ� LQIOXHQFHG� E\� WKH� VKRUW
WLPH� IUDPH� RI� WKH� VWXG\� ��� PRQWKV��� WKH� OLPLWHG� DPRXQW� RI� WLPH
GHYRWHG� WR� VWDII� WUDLQLQJ� ��� KRXUV�� DQG� WKH� DEVHQFH� RI� WKH� UHVHDUFKHU
IURP� WKH� VFKRRO� �OLPLWHG� WKH� LQWHUDFWLRQV� EHWZHHQ� WKH� WHDFKHUV� DQG
UHVHDUFKHU��� WKH� UHVXOWV� GR� VXJJHVW� VXSSRUW� IRU� 7KH� *URZ� :LWK
*XLGDQFH�6\VWHP�RU�D�VLPLODU�PRGHO�
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2Q�WKH�EDVLV�RI� WKHVH�ILQGLQJV� WKH�IROORZLQJ�UHFRPPHQGDWLRQV�DUH
RIIHUHG� WR� HQKDQFH� GHYHORSPHQW� RI� DQ� LQYLWLQJ� FODVVURRP�VFKRRO� FOL�
PDWH�

���,QFRUSRUDWH�D�SRVLWLYH�EHKDYLRU�SODQ�EDVHG�LQ�GHPRFUDWLF�SULQFLSOHV
LQ�HDFK�FODVVURRP�

��� ([DPLQH�ZD\V� WKDW� FODVVURRP� SROLF\� DQG� SURFHGXUHV�PD\� EHFRPH
LQWHQWLRQDOO\�LQYLWLQJ�ZLWK�VWXGHQWV��DQG�PRUH�FRQJUXHQW�LQ�WHUPV�RI
WHDFKHU�VWXGHQW�LQWHUDFWLRQ�

���&RQVLGHU� DGPLQLVWHULQJ� WKH� ,76�3	,� RU� D� VLPLODU� LQVWUXPHQW� WR� UH�
FHLYH� IHHGEDFN� � IURP�VWXGHQWV�DERXW� WKH�FODVVURRP�FOLPDWH�DQG�DV�
VHVV�WKHLU�IHHOLQJV�DERXW�EHLQJ�LQ�VFKRRO�

��� 6XSSRUW� WHDFKHUV� E\� SURYLGLQJ� WUDLQLQJ� LQ� VNLOOV� VXFK� DV� HIIHFWLYH
FRPPXQLFDWLRQ�� IDFLOLWDWLYH� WHDFKLQJ�� DQG� RWKHU� KXPDQ� UHODWLRQV
VNLOOV�

���'HYHORS�D�FRPSUHKHQVLYH�JXLGDQFH�FXUULFXOXP�IRU�DOO�VWXGHQWV��3UH�
VHQW� D� JXLGDQFH� FXUULFXOXP� ZKHUH� VWXGHQWV� DUH� DFWLYHO\� LQYROYHG�
XVH�FRRSHUDWLYH�OHDUQLQJ�DQG�UROH�SOD\�ZKHQ�SRVVLEOH��+HOS�VWXGHQWV
DSSO\� JXLGDQFH� VNLOOV� LQ� OLIH� H[SHULHQFHV� DQG� UHSRUW� WKHLU� UHVXOWV
EDFN�WR�WKH�FODVVURRP�JURXS�

���$VVLVW�VWXGHQWV�LQ�DSSO\LQJ�JXLGDQFH�VNLOOV�ZLWKLQ�WKH�VFKRRO�VHWWLQJ�
)RU� H[DPSOH�� LI� \RX� KDYH� WDXJKW� WKH� VWXGHQWV� KRZ� WR� XVH� �,�0HV�
VDJHV��� HQFRXUDJH� VWXGHQWV� WR� LQFRUSRUDWH� WKHP� LQWR� DFDGHPLF� DV
ZHOO�DV�RWKHU�H[SHULHQFHV�GXULQJ�WKH�VFKRRO�GD\�

���(QFRXUDJH� VWXGHQWV� DQG� WHDFKHUV� WR� DVVHVV�ZD\V� WKDW� WKHLU� VHOI�WDON
DQG�VHOI�SLFWXUHV�DUH�FRQJUXHQW�ZLWK�WKHLU�GHVLUHG�JRDOV�

���,QFRUSRUDWH�VHOI�FRQFHSW�OHDUQLQJ�H[SHULHQFHV�LQWR�HYHU\�FRPSRQHQW
RI� \RXU� V\VWHPDWLF� JXLGDQFH� SURJUDP�� ,QFOXGH� WKHVH� WKUHH� VWHSV� RI
WKH� VHOI�FRQFHSW� VHULHV� ZKHQ� SRVVLEOH�� ���� $OO� SHRSOH� DUH� YDOXDEOH
�XQFRQGLWLRQDO�DFFHSWDQFH�������:H�GHPRQVWUDWH�WKDW�ZH�DUH�UHPHP�
EHULQJ�RXU�YDOXH�DQG�WKH�YDOXH�RI�RWKHUV�E\�FKRRVLQJ�EHKDYLRU� WKDW
LV� KHOSIXO� DQG� QRW� KXUWIXO� WR� VHOI� DQG� RWKHUV�� DQG�� ���� :H� DUH
UHVSRQVLEOH�DQG�DFFRXQWDEOH�IRU�RXU�FKRLFHV�
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:LWK�WKH�GHVLUH�RI�VRFLHW\�WR�PHHW�WKH�DIIHFWLYH�DQG�DFDGHPLF�QHHGV
RI�VWXGHQWV��PRUH�HGXFDWRUV�KDYH�H[SORUHG�ZD\V�WKDW�WKRVH�JRDOV�FDQ�EH
PHW��$V�D�UHVXOW��PRUH�HGXFDWRUV�UHFRJQL]H�WKH�LPSRUWDQFH�RI�DQ�LQYLW�
LQJ� FODVVURRP� LQ� PHHWLQJ� DIIHFWLYH� DQG� DFDGHPLF� REMHFWLYHV�� $V
GHPRQVWUDWHG�E\�WKLV�VWXG\��WKH�XVH�RI�D�V\VWHPDWLF�JXLGDQFH�SURJUDP
PD\�EH�D�YLDEOH�ZD\�WR�FUHDWH�DQG�PDLQWDLQ�D�FRQVLVWHQW�DQG�LQWHQWLRQDO
LQYLWLQJ�FODVVURRP�IRU�VWXGHQWV�DQG�WHDFKHUV�

5HIHUHQFHV

$PRV�� /�� :��� 3XUNH\�� :�� :��� 	� 7RELDV�� 1�� �������� ,QYLWDWLRQDO
WHDFKLQJ�VXUYH\��*UHHQVERUR��8QLYHUVLW\�RI�1RUWK�&DUROLQD�

%ULJKWPDQ��5��$���	�5DGG��7��5�������D���&KLOGUHQ
V�DIIHFW�QHHGV�DV�
VHVVPHQW��&DQWRQ��2+��*URZ�ZLWK�*XLGDQFH�

%ULJKWPDQ�� %�� $��� 	� 5DGG�� 7�� 5�� �����E���7KH� JURZ� ZLWK� JXLGDQFH
FXUULFXOXP������YROV����&DQWRQ��2+��*URZ�:LWK�*XLGDQFH�

*HUOHU��(��5����������$�ORQJ�VWXG\�RI�PXOWLPRGDO�DSSURDFKHV�WR�VPDOO
JURXS� SV\FKRORJLFDO� HGXFDWLRQ�� 7KH� 6FKRRO� &RXQVHORU�� ���� ����
����

*HUOHU��(��5��	�$QGHUVRQ��5��)����������7KH�HIIHFWV�RI�FODVVURRP�JXLG�
DQFH� RQ� FKLOGUHQ
V� VXFFHVV� LQ� VFKRRO�� -RXUQDO� RI� &RXQVHOLQJ� DQG
'HYHORSPHQW������������

*RRGZLQ��:�� /�� ��������(OHPHQWDU\� VFKRRO� FKLOGUHQ
V� PHQWDO� KHDOWK
QHHGV��(GXFDWRUV� SHUFHSWLRQV� DQG� LPSOLFDWLRQV� IRU� SUDFWLFH�� � 6DQ
)UDQFLVFR�� &$�� 3DSHU� SUHVHQWHG� DW� WKH� $QQXDO� 0HHWLQJ� RI� WKH
$PHULFDQ�(GXFDWLRQDO�5HVHDUFK�$VVRFLDWLRQ�

*\VEHUV�� 1�� &�� 	� +HQGHUVRQ�� 3�� ��������'HYHORSLQJ� DQG� PDQDJLQJ
\RXU�VFKRRO�JXLGDQFH�SURJUDP���QG�HG��$OH[DQGULD��9$��$PHULFDQ
&RXQVHOLQJ�$VVRFLDWLRQ�

+RIIPDQ��/��5����������'HYHORSPHQWDO�FRXQVHOLQJ�IRU�SUHNLQGHUJDUWHQ
FKLOGUHQ��D�SUHYHQWLYH�DSSURDFK��(OHPHQWDU\�6FKRRO�*XLGDQFH�DQG
&RXQVHOLQJ������������
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-RKQVRQ�� '�� :��� +RXOEHF�� (�� -��� -RKQVRQ�� 5�� 7��� 	� 5R\�� 3�� �������
&LUFOHV� RI� OHDUQLQJ��$OH[DQGULD��9$��$VVRFLDWLRQ� IRU� 6XSHUYLVLRQ
DQG�&XUULFXOXP�'HYHORSPHQW�

0RUVH�� &DURO�/\QQ�� �������� +XPDQ� UHODWLRQV� LQ� D� FKDQJLQJ� ZRUOG�
$OH[DQGULD��9$��$PHULFDQ�6FKRRO�&RXQVHORU�$VVRFLDWLRQ�

0\ULFN�� 5�� '�� �������� 'HYHORSPHQWDO� JXLGDQFH� DQG� FRXQVHOLQJ�� $
SUDFWLFDO�DSSURDFK���QG�HG��0LQQHDSROLV��01��(GXFDWLRQDO�0HGLD
&RUSRUDWLRQ�

0\ULFN��5��'���0HUKLOO��+���	�6ZDQVRQ��/�� ��������&KDQJLQJ�VWXGHQW
DWWLWXGHV� WKURXJK� FODVVURRP�JXLGDQFH��7KH� 6FKRRO� &RXQVHORU�� ���
��������

3XUNH\��:��:���	�1RYDN��-��0����������,QYLWLQJ�VFKRRO�VXFFHVV���%HO�
PRQW��&$��:DGVZRUWK�

3XUNH\��:��:�� ��������$Q� RYHUYLHZ� RI� VHOI�FRQFHSW� WKHRU\� IRU� FRXQ�
VHORUV��$QQ�$UERU��0,��(5,&��&RXQVHOLQJ�DQG�3HUVRQQHO�6HUYLFHV
&OHDULQJKRXVH�

3XUNH\��:��:���	�6WDQOH\��3��+����������,QYLWDWLRQDO� WHDFKLQJ�� OHDUQ�
LQJ�DQG�OLYLQJ��:DVKLQJWRQ��1DWLRQDO�(GXFDWLRQ�$VVRFLDWLRQ�

5DGG��7��5�� �����D� ���7KH�HIIHFWV�RI�JURZ�ZLWK�JXLGDQFH�RQ� VHOI�FRQ�
FHSW� DV� OHDUQHU� DQG� WHDFKHU� VHOI�FRQFHSW�� 'RFWRUDO� 'LVVHUWDWLRQ�
7KH�8QLYHUVLW\�RI�$NURQ�������'LVVHUWDWLRQ�$EVWUDFW�,QWHUQDWLRQDO�

5DGG��7��5�������E����7KH�JURZ�ZLWK�JXLGDQFH�V\VWHP�PDQXDO��&DQWRQ�
2+��*URZ�:LWK�*XLGDQFH�

5DGG�� 7�� 5�� �������� 7KH� ,QYLWDWLRQDO� 7HDFKLQJ� 6XUYH\�3ULPDU\� DQG
,QWHUPHGLDWH��&DQWRQ��2+��*URZ�:LWK�*XLGDQFH�

7RPPLH��5��5DGG�LV�DVVLVWDQW�SURIHVVRU�RI�FRXQVHORU�HGXFDWLRQ�DW�7KH�8QLYHUVLW\�RI
1HEUDVND�DW�2PDKD��&RUUHVSRQGHQFH�FDQ�EH�PDLOHG�WR�WKH�DXWKRU�DW�WKH�&ROOHJH�RI
(GXFDWLRQ�� &RXQVHOLQJ� 'HSDUWPHQW�� 8QLYHUVLW\� RI� 1HEUDVND�� 2PDKD�� 1(� ������
�����


