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ABSTRACT 
�
/HDUQLQJ� WR�ZRUN�ZLWKLQ�D� WHDP� LV�DQ�HVVHQWLDO� SDUW� RI� DQ�HQJLQHHULQJ� VWXGHQW¶V�HGXFDWLRQ��
+RZHYHU��WHDPZRUN�LV�QRW�VRPHWKLQJ�WKDW�FDQ�EH�HDVLO\�WDXJKW��VWXGHQWV�DUH�RIWHQ�H[SHFWHG�WR�
GHYHORS�D�ZKROH�UDQJH�RI�DWWULEXWHV�DQG�VNLOOV�WKDW�FRPH�XQGHU�WKH�XPEUHOOD�WHUP�µWHDPZRUN¶�
VLPSO\�E\�SDUWLFLSDWLQJ�LQ�WHDP�DFWLYLWLHV��7KH�6FKRRO�RI�(QJLQHHULQJ��8QLYHUVLW\�RI�/LYHUSRRO�LV�
DGGUHVVLQJ�UHFHQW�VWXGHQW�IHHGEDFN�WKDW�KDV�UHYHDOHG�WKDW�VWXGHQWV�ZRXOG�EHQHILW�IURP��DQG�
EH�FRPIRUWHG�E\��PRUH�VXSSRUW�LQ�GHYHORSLQJ�WKHLU�LQWHUSHUVRQDO�FRPPXQLFDWLRQ�DQG�WHDPZRUN�
VNLOOV��7R�HQKDQFH�WKH�SURYLVLRQ�RI�VXFK�VXSSRUW�IURP�LQVWUXFWRUV��WKH�DXWKRUV�KDYH�GHSOR\HG�
,73�PHWULFV�� D� VXLWH� RI� RQOLQH� WRROV� WKDW� KDV� EHHQ� GHYHORSHG� E\� 7KH� ,QGLYLGXDO� DQG� 7HDP�
3HUIRUPDQFH��,73��/DE�DW�WKH�8QLYHUVLW\�RI�&DOJDU\��,Q�SDUWLFXODU��WKLV�SDSHU�IRFXVHV�RQ�WKH�XVH�
RI�� 7HDP� &RQWUDFWV�� D� GRFXPHQW� WKDW� RXWOLQHV� H[SHFWDWLRQV� DQG� WHDP� QRUPV�� 3HUVRQDOLW\�
$VVHVVPHQW��D� WRRO� WKDW�EXLOGV�DZDUHQHVV�RI�SHUVRQDOLW\� IDFWRUV�DQG�HQFRXUDJHV� UHIOHFWLRQ��
&RQIOLFW� 0DQDJHPHQW� 6W\OHV�� D� WRRO� WKDW� H[SORUHV� SHUVRQDO� VW\OHV� DQG� KRZ� WKH\� LQIOXHQFH�
LQWHUDFWLRQV�ZLWK�RWKHUV�DQG��7HDP�+HDOWK�$XGLW��D�WHDP�GLDJQRVWLF�WRRO�WKDW�DLPV�WR�LPSURYH�
WHDP�SHUIRUPDQFH��7KLV�SDSHU�GHVFULEHV�KRZ�WKHVH�WRROV�ZHUH�GHSOR\HG�DQG�WKH�DVVRFLDWHG�
OHDUQHU�EHQHILWV��,Q�SDUWLFXODU�LW�H[SORUHV�IXUWKHU�TXHVWLRQV�UHODWLQJ�WR��VWXGHQWV¶�SHUFHSWLRQV�RI�
XVLQJ�WKH�WRROV��WKH�EDUULHUV�WR�HQJDJHPHQW�ZLWK�WKH�WRROV��DQG�WKH�DOLJQPHQW�RI�WKHVH�WRROV�ZLWK�
GLIIHUHQW�OHDUQLQJ�DFWLYLWLHV��DW�GLIIHUHQW�OHYHOV�RI�VWXG\��7KH�SDSHU�ILQGV�WKDW�DOWKRXJK�WKH�WRROV�
FDQ�VXSSRUW�VWXGHQW�GHYHORSPHQW��DFWLYLWLHV�WKDW�PDNH�XVH�RI�WKH�WRROV�UHTXLUH�PRUH�SODQQLQJ�
DQG�GHYHORSPHQW�WKDQ�LQLWLDOO\�DVVXPHG���
�
�
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�
7HDPZRUN��6NLOOV�'HYHORSPHQW��5HIOHFWLYH�3UDFWLFH��6WDQGDUGV���������
�
�
INTRODUCTION 
 
7HDPZRUN�LV�D�IXQGDPHQWDO�VNLOO�WKDW�JUDGXDWH�HQJLQHHUV�DUH�H[SHFWHG�WR�PDVWHU�E\�WKH�WLPH�
WKH\�HQWHU�WKH�HQJLQHHULQJ�SURIHVVLRQ��7KLV�LV�UHIOHFWHG�LQ�WKH�LPSRUWDQFH�SODFHG�RQ�WKLV�VNLOO�
VHW� E\� DFFUHGLWLQJ� ERGLHV�� SURIHVVLRQDO� ERGLHV�� HPSOR\HUV�� DQG� FRPPRQ� EHQFKPDUN�
VWDWHPHQWV� VXFK�DV� WKH�&',2�6\OODEXV�� ,Q� WKH�DXWKRUV�H[SHULHQFH��PRVW� VWXGHQWV�HQWHULQJ�
XQLYHUVLW\�WR�VWXG\�HQJLQHHULQJ�KDYH�QR�VLJQLILFDQW�H[SHULHQFH�LQ�FRPSOHWLQJ�SURMHFWV�DV�SDUW�
RI�D�WHDP�DQG�RIWHQ�ODFN�WKH�VRIW�VNLOOV�QHHGHG�WR�VXFFHVVIXOO\�SDUWLFLSDWH�LQ�WHDP�DFWLYLWLHV��
+RZHYHU�� WUDLQLQJ� VWXGHQWV� WR� GHYHORS� WKHVH� VRIW� VNLOOV� FDQ�EH� GLIILFXOW� IRU� LQVWUXFWRUV�PRUH�
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H[SHULHQFHG� LQ� WHDFKLQJ�WHFKQLFDO�GLVFLSOLQHV��$QGHUVVRQ�������DQG�ZKR�PD\�EH�XQIDPLOLDU�
ZLWK�HPSOR\LQJ�WHDFKLQJ�VWUDWHJLHV�RXWVLGH�RI�WKH�WUDGLWLRQDO�GLGDFWLF�PHWKRGV�WKDW�DUH�RIWHQ�
QHHGHG�IRU�VRIW�VNLOOV�GHYHORSPHQW��9DUNH\�HW�DO����������
�
$OWKRXJK�VRIW�VNLOOV�QRZ�KDYH�D�PRUH�SURPLQHQW�UROH�LQ�HQJLQHHULQJ�V\OODEL��WKH�GHYHORSPHQW�RI�
VRIW�VNLOOV�LQ�HQJLQHHULQJ�HGXFDWLRQ�KDV�EHHQ�XQGHUPLQHG�E\�WKH�ORZHU�VWDWXV�JLYHQ�WR�WKHP�
RYHU� WKH� SUHYLRXV� GHFDGHV� �0DOH� HW� DO�� ������� 7KLV� LV� UHIOHFWHG� LQ� WKH� FRPPRQ� µKDQGV�RII¶�
DSSURDFK� WDNHQ� WR� WHDFKLQJ� VRIW� VNLOOV� LQ�HQJLQHHULQJ�� SXW� VWXGHQWV� LQWR�D� WHDP�ZLWK�RQO\�D�
UXGLPHQWDU\�LQWURGXFWLRQ�WR�WHDPZRUN��JLYH�WKHP�D�WDVN�DQG��DVVXPH�WKDW�ZKHQ�FRQIOLFWV�DULVH�
VWXGHQWV�ZLOO�GHDO�ZLWK�WKH�LVVXHV�WKHPVHOYHV�WKXV��OHDUQLQJ�IURP�WKH�H[SHULHQFH��8VSUHFK�	�
/DP��������%XW�WKLV�DSSURDFK�RIWHQ�IDLOV�DV�SDUWLFLSDWLRQ�LQ�WHDP�DFWLYLWLHV�DORQH�GRHV�QRW�JLYH�
VWXGHQWV�DQ�XQGHUVWDQGLQJ�RI�HIIHFWLYH�EHKDYLRXUV�DQG�DSSURDFKHV��VRIW�VNLOOV�WUDLQLQJ�UHTXLUHV�
SURSHU�VXSSRUW�WR�HQVXUH�JUDGXDWHV�DUH�HTXLSSHG�WR�HQWHU�WKH�HQJLQHHULQJ�SURIHVVLRQ��/DUVRQ�
HW�DO����������
�
7KH�OLWHUDWXUH�IURP�&',2�FROODERUDWRUV�GRHV�RIIHU�H[DPSOHV�RI�KRZ�WR�LPSOHPHQW�SURMHFWV�ZHUH�
VWXGHQWV�DUH�UHTXLUHG�WR�ZRUN�DV�D�WHDP�DQG�SURYLGHV�SOHQW\�RI�SHGDJRJLF�UHDVRQLQJ�IRU�ZK\�
LPSOHPHQWLQJ�LW�FDQ�EH�RI�EHQHILW��IRU�H[DPSOH��+XHW�HW�DO����������$QGHUVRQ���������0DUWLQV�	�
)HUUHLUD��������DQG�/LQJ�	�1HQJIX����������+RZHYHU�� WKHUH�DSSHDUV� WR�EH�D�VFDUFLW\� LQ� WKH�
OLWHUDWXUH�WKDW�GLVFXVVHV�KRZ�WR�VXSSRUW��HQFRXUDJH��DQG�RSWLPLVH�VWXGHQW�OHDUQLQJ�RQFH�D�WHDP�
DFWLYLW\�KDV�EHHQ� LQWURGXFHG�RU�ZKDW�VSHFLILF�VWUDWHJLHV� LQVWUXFWRUV�VKRXOG� LPSOHPHQW�ZKHQ�
VWXGHQWV�EHJLQ�WR�H[SHULHQFH�GLIILFXOWLHV�GXH�WR�WKHLU�LQH[SHULHQFH��$Q�H[DPSOH�RI�WKLV�FDQ�EH�
VHHQ�LQ�D�SDSHU�IURP�7HGIRUG�HW�DO���������WKDW�GHWDLOV�WKH�H[SHULHQFHV�JDLQHG�IURP�UXQQLQJ�D�
WHDP� DFWLYLW\�� $� UDWLRQDOH� IRU� XVLQJ� SURMHFW�EDVHG� OHDUQLQJ� DQG� WHDP� DFWLYLWLHV� DV� D� WRRO� WR�
LPSURYH�VRIW�VNLOOV�LV�JLYHQ��SHGDJRJLFDO�DSSURDFKHV�DUH�GRFXPHQWHG�DQG�WKH�SDSHU�SUHVHQWV�
ERWK�SRVLWLYH�DQG�QHJDWLYH�IHHGEDFN�IURP�VWXGHQWV��+RZHYHU��QR�LQGLFDWLRQ�LV�JLYHQ�RQ�KRZ�WKH�
LQVWUXFWRU�LQWHQGHG�WR�DGGUHVV�WKH�QHJDWLYH�IHHGEDFN�DQG�VXSSRUW�WKH�VWXGHQWV�DV�WKH\�DFTXLUH�
WKH�QHFHVVDU\�VNLOOV�WR�QDYLJDWH�WKH�GLIILFXOWLHV�RI�WHDPZRUN��
�
0(QJ� VWXGHQWV� JUDGXDWLQJ� IURP� WKH� 6FKRRO� RI� (QJLQHHULQJ� KDYH� EHHQ� VKRZQ�� WKURXJK�
REVHUYDWLRQ� E\� DFDGHPLF� VXSHUYLVRUV�� IHHGEDFN� IURP� HPSOR\HUV� DQG� IURP� HQG� RI� PRGXOH�
IHHGEDFN�VXUYH\V��WR�SRVVHVV�WKH�QHFHVVDU\�VNLOOV�WR�FRPIRUWDEO\�QDYLJDWH�SURIHVVLRQDO�OHYHO�
WHDP�HQYLURQPHQWV��7KH�SUH�SURIHVVLRQDO��UHDO�ZRUOG�&DSVWRQH�SURMHFWV�WKH\�ZRUN�RQ�LQ�WKHLU�
ILQDO�\HDUV�RI�VWXG\�KDYH�EHHQ�VKRZQ�WR�SURYLGH�WKH�QHFHVVDU\�HQYLURQPHQW�DQG�VXSSRUW�WR�
HQDEOH�WKHP�WR�GHYHORS�WKH�UHOHYDQW�VNLOOV��7RSSLQJ�	�0XUSK\��������%XW�WHDPZRUN�LVVXHV�FDQ�
VWLOO�DULVH�LQ�WKHVH�&DSVWRQH�SURMHFWV�DQG�IHHGEDFN�KDV�VKRZQ�WKDW�WKH�OHDUQLQJ�MRXUQH\�RI�D�
ILUVW�\HDU�VWXGHQW�JHWWLQJ�WR�JUDGXDWLRQ�VWLOO�UHTXLUHV�IXUWKHU�VXSSRUW�DQG�JXLGDQFH��7KLV�SDSHU�
DLPV�WR�H[SORUH�KRZ�ZHOO�HVWDEOLVKHG�WHDP�DFWLYLWLHV�FDQ�EH�IXUWKHU�GHYHORSHG�WR�RIIHU�VWXGHQWV�
PRUH�VXSSRUW�DQG�JXLGDQFH�LQ�GHYHORSLQJ�LQWHUSHUVRQDO�FRPPXQLFDWLRQ�DQG�WHDPZRUN�VNLOOV����
�
�
TEAM ACTIVITIES AT THE SCHOOL OF ENGINEERING 
�
$OO�XQGHUJUDGXDWH�SURJUDPPHV�LQ�WKH�6FKRRO�RI�(QJLQHHULQJ�DUH�EXLOW�DURXQG�D�VXFFHVVLRQ�RI�
WHDPZRUN�H[SHULHQFHV��LQFUHDVLQJ�LQ�GXUDWLRQ�DQG�FRPSOH[LW\��DV�VWXGHQWV�SURJUHVV�WKURXJK�
WKH� IRXU� \HDU� SURJUDPPH�� 0RVW� RI� WKHVH� DFWLYLWLHV� DUH� SDUW� RI� SURMHFW�EDVHG� FRXUVHV�� EXW�
VWXGHQWV� IUHTXHQWO\� ZRUN� LQ� JURXSV� RQ� RWKHU� WDVNV� VXFK� DV� WHFKQLFDO� ZULWLQJ�� HWKLFV�� DQG�
VFLHQWLILF� SUREOHP� VROYLQJ�� 7KLV� VWXG\� IRFXVVHV� SULPDULO\� RQ� GHVLJQ� DQG� GHVLJQ�EXLOG�WHVW�
OHDUQLQJ�H[SHULHQFHV��7KH�ILJXUH�EHORZ�VXPPDULVHV�WKH�FHQWUDO�VSLQH�RI�WHDP�DFWLYLWLHV�LQ�WKH�
0(QJ�0HFKDQLFDO�	�$HURVSDFH�SURJUDPPHV��
�
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�
)LJXUH����3ULPDU\�7HDP�$FWLYLWLHV�DQG�'HSOR\PHQW�RI�,73�0HWULFV�WRROV��

�
+LVWRULFDOO\�� RXU� DSSURDFK� WR� GHYHORSLQJ� WHDPZRUN� VNLOOV� LQ� RXU� VWXGHQWV� KDV� EHHQ� RQH� RI�
LPPHUVLRQ�UDWKHU�WKDQ�IRUPDO�LQVWUXFWLRQ��,Q�RWKHU�ZRUGV��VWXGHQWV�KDYH�EHHQ�WDVNHG�ZLWK�WHDP�
EDVHG�DFWLYLWLHV�ZLWK�OLWWOH�SUHSDUDWRU\�WHDFKLQJ�RI�WKHRU\�±�LQVWHDG�OHDUQLQJ�WKURXJK�UHSHDWHG��
RIWHQ�SDLQIXO�H[SHULHQFHV�DQG�JXLGHG�UHIOHFWLRQ�RQ�WKRVH��$W�WKH�KHDUW�RI�WKLV�DSSURDFK�LV�FORVH�
VXSSRUW�DQG�VXSHUYLVLRQ�IURP�DFDGHPLF�VWDII�DV�VWXGHQWV�FRPSOHWH�WKHLU�SURMHFWV��(DFK�VWXGHQW�
WHDP�KDV�D����PLQXWH�FRDFKLQJ�DQG�VXSSRUW�VHVVLRQ�SHU�ZHHN�LQ�<HDU����ULVLQJ�WR����PLQXWHV�
LQ�<HDU����DQG�VHYHUDO�KRXUV�FORVH�VXSHUYLVLRQ�LQ�<HDU���	���&DSVWRQH�SURMHFWV���7KLV�DSSURDFK�
KDV�EHHQ�RSWLPLVHG�RYHU����\HDUV�DQG�KDV�EHHQ�HIIHFWLYH�DV�SURYHQ�E\�WHVWLPRQ\�IURP�RXU�
JUDGXDWHV�DQG�WKHLU�HPSOR\HUV��
�
+RZHYHU� LQ� UHFHQW� \HDUV� IRUPDO�HYDOXDWLRQ� IHHGEDFN�KDV� UHYHDOHG� WKDW� VWXGHQWV�ZRXOG� OLNH�
PRUH�IRUPDO�LQVWUXFWLRQ�WR�SUHSDUH�IRU�WHDP�ZRUN��7KH\�DFNQRZOHGJH�WKH�HIIHFWLYHQHVV�RI�RXU�
H[LVWLQJ�DSSURDFK��EXW�WKH\�VXJJHVW�WKH\�ZRXOG�EHQHILW�IURP�PRUH�SUHSDUDWRU\�FRDFKLQJ�DQG�
LPSURYHG�WRROV�WR�VXSSRUW�WKHLU�UHIOHFWLYH�SUDFWLFH��7R�WKLV�HQG�ZH�GHYHORSHG�D�SLORW�SURMHFW�WR�
H[SORUH�WKH�GHSOR\PHQW�DQG�HIIHFWLYHQHVV�RI�,73�0HWULFV��
�
�
PROPOSED INTERVENTION - ITP METRICS  
 
,73� 0HWULFV� LV� DQ� RQOLQH� SODWIRUP� WKDW� KDV� EHHQ� GHYHORSHG� E\� 7KH� ,QGLYLGXDO� DQG� 7HDP�
3HUIRUPDQFH��,73��/DE�DW�WKH�8QLYHUVLW\�RI�&DOJDU\��7KH�SODWIRUP�FDQ�DVVHVV��WUDFN�DQG�UHSRUW�
RQ�LQGLYLGXDO�DQG�WHDP�PHWULFV�DQG�SURYLGH�GLDJQRVWLF�IHHGEDFN�DQG�VWUXFWXUHG�UHVRXUFHV�WR�
VXSSRUW� DQG� LPSURYH� LQGLYLGXDO� DQG� WHDP� SHUIRUPDQFH� �LWSPHWULFV�FRP��� 7KH� SODWIRUP� LV�
EURZVHU� EDVHG� DQG� IUHH� WR� XVH�� SURYLGLQJ� DVVHVVPHQWV� LQ� ILYH� DUHDV�� 7HDP� +HDOWK�� 3HHU�
)HHGEDFN�� &RQIOLFW� 0DQDJHPHQW�� 3HUVRQDOLW\�� DQG� /HDGHUVKLS�� $Q� DVVHVVPHQW� UHTXLUHV� D�
SDUWLFLSDQW� WR� FRPSOHWH� D� TXHVWLRQQDLUH� WKDW� SUHVHQWV� D� VHULHV� RI� VWDWHPHQWV� ZKLFK� WKH\�
UHVSRQG� WR�XVLQJ� ILYH�SRLQW�/LNHUW�VFDOH�DQVZHUV��4XHVWLRQQDLUHV�VKRXOG� WDNH�DURXQG�������
PLQXWHV�WR�FRPSOHWH���
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2Q� FRPSOHWLRQ�� SDUWLFLSDQWV� ZLOO� EH� SUHVHQWHG� ZLWK� D� GHWDLOHG� SHUVRQDOLVHG� UHSRUW�� DXWR�
JHQHUDWHG�EDVHG�RQ�WKHLU�DQVZHUV��WKDW�SODFHV�WKHLU�UHVXOWV�LQ�D�UHOHYDQW�FRQWH[W�DQG�SURYLGHV�
LQVLJKW�LQWR�WKHLU�FRPSHWHQFLHV���
�
7ZR�RI�WKH�DXWKRUV�DWWHQGHG�D�ZRUNVKRS�UXQ�E\�'U�7KRPDV�2
1HLOO��IRXQGHU�RI�WKH�,73�ODE��DW�
WKH�UHFHQW�LQWHUQDWLRQDO�&',2�FRQIHUHQFH�WR�LQYHVWLJDWH�WKH�SRWHQWLDO�RI�XWLOLVLQJ�WKH�SODWIRUP�WR�
VXSSRUW�WKHLU�HIIRUWV�LQ�LPSURYLQJ�VWXGHQWV�WHDPZRUN�VNLOOV��$V�QRWHG�DERYH��UHFHQW�IHHGEDFN�
IURP� HQG� RI� \HDU� VXUYH\V� KDG� GHPRQVWUDWHG� WKDW� QHZ� VWUDWHJLHV� ZHUH� QHHGHG� WR� VXSSRUW�
VWXGHQW�OHDUQLQJ�DQG�DWWHQGDQFH�RI�WKH�ZRUNVKRS�ZDV�DLPHG�DW�H[SORULQJ�D�SRWHQWLDO�VROXWLRQ��
'XULQJ� WKH� ZRUNVKRS� WKH� IXQFWLRQDOLW\� RI� WKH� ,73� PHWULFV� WRROV� ZHUH� GHVFULEHG� DQG� D�
GHPRQVWUDWLRQ�JLYHQ�RI� WKH�&RQIOLFW�0DQDJHPHQW� WRRO��ZLWK�SDUWLFLSDQWV� LQYLWHG� WR� FRPSOHWH�
VKRUW�VHOI�DVVHVVPHQW�DQG�WKHQ�GLVFXVV�WKHLU�VXEVHTXHQW�UHVXOWV���
�
7KH�VWXG\�E\�8VSUHFK�	�/DP���������DOWKRXJK�QRW�FRQFOXVLYH��VKRZV�WKDW�WKHUH�PD\�EH�EHQHILW�
WR�XWLOLVLQJ�WKHVH�WRROV��-DPLHVRQ�DQG�6KDZ��������UHSRUW�D�SUHIHUHQFH�IRU�XVLQJ�,73�RYHU�D�
VLPLODU� SODWIRUP� �&$70(�� DQG� UHSRUW� WKDW� LW� FDQ� VXSSRUW� RYHUDOO� WHDP� GHYHORSPHQW� ZLWK�
IXQFWLRQDOLW\�WKDW�DOORZV�VWXGHQWV�WR�UHIOHFW�RQ�WKHLU�RZQ�VWUHQJWKV�DQG�ZHDNQHVVHV�ZKLFK�FDQ��
LQ�WXUQ��LQIRUP�VWHSV�WR�PRGLI\�EHKDYLRXU��2¶1HLOO�HW�DO���������FRQFOXGH�WKDW�XVLQJ�WKH�WRROV�WR�
EXLOG�WHDP�G\QDPLFV�FDQ�LPSURYH�VWXGHQW�DFKLHYHPHQW�OHYHOV�DQG�WKDW�D�PRGHUDWH�WR�KLJK�OHYHO�
RI�XVDELOLW\�DQG�XWLOLW\�ZHUH�UHSRUWHG�E\�VWXGHQWV��D�NH\�FRQVLGHUDWLRQ�ZKHQ�LPSOHPHQWLQJ�DQ\�
QHZ�VRIWZDUH�WRROV��7KLV�LV�HFKRHG�E\�/H1REOH�DQG�5REHUWV��������ZKR�UHFRPPHQG�WKH�XVH�
RI� WKH�WRROV�GXH�WR�WKH�HDVH�ZLWK�ZKLFK�WKH\�FDQ�EH�GLVWULEXWHG�� WKH�XWLOLW\�RI� WKH�DXWRPDWHG�
UHSRUWV�DQG��WKDW�WKH�WRROV�DUH�FXUUHQWO\�IUHH�WR�XVH���
�
%DVHG�RQ�WKH�H[SHULHQFH�JDLQHG�IURP�WKH�ZRUNVKRS��D�EULHI�OLWHUDWXUH�UHYLHZ��DQG�D�VXEVHTXHQW�
UHIOHFWLRQ�RQ�KRZ�,73�0HWULFV�FRXOG�DOLJQ�ZLWK�WKH�WHDFKLQJ�QHHGV�RI�WKH�DXWKRUV��WKH�SODWIRUP�
ZDV�FKRVHQ�DV�WKH�WRRO�WR�EH�XVHG�LQ�WKH�SLORW�LQWHUYHQWLRQ�GHWDLOHG�LQ�WKLV�VWXG\��$�VXPPDU\�RI�
FRQVLGHUDWLRQV�LV�JLYHQ�EHORZ���

•� 7KH�SODWIRUP�LV�IUHH�WR�XVH��
•� 7KH� HDVH� ZLWK� ZKLFK� ,73� 0HWULFV� FRXOG� EH� GHSOR\HG� ZLWKLQ� H[LVWLQJ� DFWLYLWLHV� DQG� LWV�

IOH[LELOLW\�WR�EH�GHSOR\HG�UHJDUGOHVV�RI�WKH�GLVFLSOLQH�VSHFLILF�FRQWHQW�RI�D�JLYHQ�DFWLYLW\��
•� 7KH�UHIOHFWLYH�QDWXUH�RI�WKH�DVVHVVPHQWV�HQFRXUDJHV�VWXGHQWV�WR�JDLQ��VHOI�DZDUHQHVV��DQ�

DZDUHQHVV� RI� WKHLU� WHDPPDWHV¶� WUDLWV� DQG� FRPSHWHQFLHV� DQG�� DQ� DZDUHQHVV� RI� KRZ� WR�
PLWLJDWH� SRWHQWLDO� FRQIOLFW� FDXVHG� E\� WKH� GLIIHUHQFHV� LQ� LQGLYLGXDO� DSSURDFKHV� DQG� WKH�
LQWHUDFWLRQ�EHWZHHQ�GLIIHUHQW�SHUVRQDO�WUDLWV��

•� 7KH�DXWR�JHQHUDWHG�UHSRUWV�FRQWDLQ�GHWDLOHG�LQIRUPDWLRQ�RQ�KRZ�WR�LQWHUSUHW�WKH�UHVXOWV�DQG�
KRZ� GLIIHUHQW� SHUVRQDO� WUDLWV� FDQ� GHSOR\HG� LQ� GLIIHUHQW� VLWXDWLRQV�� 5HSRUWV� DOVR� FRQWDLQ�
H[HUFLVHV�WKDW�DLP�WR�JLYH�VWXGHQWV�WKH�RSSRUWXQLW\�WR�ZRUN�RQ�DUHDV�WKDW�WKH\�IHHO�UHTXLUH�
LPSURYHPHQW��

•� 7KH�SODWIRUP�RIIHUV�IXUWKHU�VXSSRUW�DQG�UHVRXUFHV�WR�KHOS�LQVWUXFWRUV�JHW�WKH�PRVW�RXW�RI�
WKH�DVVHVVPHQW�SURFHVV��LQFOXGLQJ�GH�EULHI�OHFWXUHV�DQG�DFWLYLWLHV��

�
�
APPROCHES & RESULTS 
�
2I�SDUWLFXODU�LQWHUHVW�WR�WKH�DXWKRUV�DUH�WKH�WZR�TXHVWLRQV��³([DFWO\�ZKHUH�DQG�ZKHQ�VKRXOG�
HDFK�WRRO�EH�GHSOR\HG�WR�HQVXUH�WKH\�DUH�XVHG�DW�DQ�DSSURSULDWH�WLPH�ZLWKLQ�D�SURJUDPPH�DQG�
E\� VWXGHQWV�ZLWK� DQ� DSSURSULDWH� OHYHO� RI� H[SHULHQFH"´�DQG�� ³+RZ�GR�ZH� SURSHUO\� VWUXFWXUH�
OHDUQLQJ�H[HUFLVHV�DURXQG�WKH�XVH�RI�WKHVH�WRROV�WR�PD[LPLVH�OHDUQHU�EHQHILW"´��

�
���
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$V�GHWDLOHG�DERYH��WKH�WRROV�DUH�DVVXPHG�WR�RIIHU�DQ�RYHUDOO�EHQHILW�WR�VXSSRUWLQJ�WHDPZRUN��
EXW�XQGHUVWDQGLQJ�KRZ�WKH�WRROV�GHSOR\PHQW�FRXOG�EH�RSWLPLVHG�ZRXOG�EH�RI�EHQHILW��7R�EHJLQ�
WR�DQVZHU� WKHVH�TXHVWLRQV�� WKH�6FKRRO�RI�(QJLQHHULQJ�SLORWHG� WKH�XVH�RI� ,73�0HWULFV� LQ� WKH�
DFDGHPLF�\HDU����������XVLQJ�IRXU�RI�WKH�SODWIRUP¶V�WRROV��7KH�DLP�ZDV�WR�JDWKHU�LQLWLDO�GDWD�WR�
LQIRUP�DQG�GHYHORS� IXWXUH�XVH�RI� ,73�0HWULFV��3ULRU� WR�GHSOR\PHQW�RII� WKH� WRROV��D�PDSSLQJ�
H[HUFLVH�ZDV�FDUULHG�RXW�WR�DWWHPSW�WR�LGHQWLI\�ZKHUH�HDFK�WRRO�VKRXOG�EH�GHSOR\HG��)LJXUH���
VKRZV� WKH� RXWFRPH� RI� WKLV� PDSSLQJ� H[HUFLVH�� ZLWK� PRUH� D� GHWDLOHG� UDWLRQDOH� JLYHQ� LQ� WKH�
VHFWLRQV�EHORZ��$IWHU�WKH�VWXGHQWV�KDG�XVHG�WKH�WRROV�WKH\�ZHUH�LQYLWHG�WR�FRPSOHWH�D�VXUYH\�
FRQVLVWLQJ�RI�D�PL[�RI�/LNHUW�VFDOH�DQG�RSHQ�HQGHG�TXHVWLRQV��7KH�VXUYH\�LQYLWDWLRQ�ZDV�VHQW�
WR�����VWXGHQWV�DQG�KDG�D�UHVSRQVH�UDWH�RI���������VWXGHQWV����
�
ITP Metrics Tool: Team Contracts  
 
7KH�SXUSRVH�RI�D�WHDP�FRQWUDFW�LV�WR�RXWOLQH�WKH�VWDQGDUG�RSHUDWLQJ�SUDFWLFHV�DQG�WHDP�QRUPV�
IRU� WKH� WHDP�DQG� LQGLYLGXDO�PHPEHUV��&RQWUDFWV�ZHUH� XVHG�ZLWK� VWXGHQWV� LQ� WKHLU� ILUVW� DQG�
VHFRQG�\HDUV�RI�VWXG\��WKHVH�VWXGHQWV�KDYH�WKH�OHDVW�H[SHULHQFH�ZLWK�ZRUNLQJ�LQ�D�WHDP�DQG�
VR�H[SOLFLWO\�RXWOLQLQJ�WHDPZRUN�H[SHFWDWLRQV�ZRXOG�EH�RI�PRVW�EHQHILW��,73�0HWULFV�SURYLGHV�D�
WHPSODWH�FRQWUDFW�DQG�UHFRPPHQGV�DQ�H[HUFLVH�WR�HQFRXUDJH�VWXGHQWV�WR�GHYHORS�WKHLU�RZQ�
FRQWUDFWV��+RZHYHU��JLYHQ�VWXGHQWV�ODFN�RI�H[SHULHQFH�LW�ZDV�GHFLGHG�WKDW�WKH\�ZRXOG�UHFHLYH�
D� IXOO\� IRUPHG� FRQWUDFW� WR� UHDG� DQG� VLJQ�� 7KLV� FRQWUDFW� ZDV� GHYHORSHG� XVLQJ� ,73�0HWULFV¶�
WHPSODWH� DV� D� VWDUW� SRLQW�ZLWK� FKDQJHV�PDGH� EDVHG� RQ� LQVWUXFWRUV� H[SHULHQFH� RI� FRPPRQ�
LVVXHV� DQG� WKH� LQSXW� RI� D� IRXUWK� \HDU� HQJLQHHULQJ� VWXGHQW� ZRUNLQJ� DV� DQ� HGXFDWLRQDO�
GHYHORSPHQW�LQWHUQ��6WXGHQWV�ZHUH�LQWURGXFHG�WR�WKH�FRQWUDFWV�DQG�JLYHQ�D�UDWLRQDOH�IRU�WKHLU�
XVH�GXULQJ�WKH�ILUVW�VHVVLRQ�RI�HDFK�PRGXOH��7KH\�ZHUH�WKHQ�LQVWUXFWHG�WR�GLVFXVV�WKH�FRQWUDFWV�
DV�D�WHDP�DQG�GHFLGH�RQ�SUHIHUUHG�PRGHV�RI�FRPPXQLFDWLRQ�DQG�SUHIHUUHG�GD\V�DQG�WLPHV�IRU�
WHDP�PHHWLQJV� 
�
7KH�FRQWUDFW�H[HUFLVHV�IRUPHG�SDUW�RI�D�WLPHWDEOHG��LQ�SHUVRQ�VHVVLRQV�PHDQLQJ�HQJDJHPHQW�
ZLWK�WKH�DFWLYLW\�ZDV�KLJK��DOO�PHPEHUV�IURP�DOO�JURXSV�VLJQHG�D�FRQWUDFW��,QLWLDO�UHDFWLRQV�WR�WKH�
DFWLYLW\� ZHUH� ������ µ3RVLWLYH¶�� ������ µ1HXWUDO¶� DQG� ����� µ1HJDWLYH�� $OO� UHVSRQGHQWV� HLWKHU�
DJUHHG�RU�VWURQJO\�DJUHHG�WKDW�WKH�FRQWUDFW�KHOSHG�WR�VHW�H[SHFWDWLRQV��KRZHYHU�ZKHQ�DVNHG��
RQ�D�VFDOH�RI�������KRZ�FRQVFLRXV�WKH\�ZHUH�RI�WKH�SUHVHQFH�RI�WKH�FRQWUDFW�DIWHU�VLJQLQJ�LW��
����RI�VWXGHQWV�UDWHG�WKHLU�OHYHO�RI�FRQVFLRXVQHVV���RU�EHORZ��7KH�VXUYH\�GDWD�VKRZV�WKDW�DOO�
DJUHH�WKDW�D�GRFXPHQW�GHWDLOLQJ�H[SHFWDWLRQV�LV�XVHIXO�EXW�LQ�WKH�FXUUHQW�IRUPDW�LW�ZDV�UDUHO\�
XVHG�DQG�HDVLO\�IRUJRWWHQ�DERXW������RI�VWXGHQWV�UHSRUWHG�WKDW�WKH\�RU�D�WHDP�PDWH�GLG�QRW�
UHIHU�WR�WKH�FRQWUDFW�DJDLQ�GXULQJ�WKH�FRXUVH�RI�WKH�SURMHFW��$QHFGRWDO�DQG�FDVXDO�FRQYHUVDWLRQV�
ZLWK� WKH� VWXGHQWV� DIWHU� WKH\� KDG� FRPSOHWHG� WKH� FRQWUDFW� H[HUFLVH� UHYHDOHG� VHYHUDO� PDMRU�
WKHPHV���

•� $OWKRXJK�WKH\�DFNQRZOHGJHG�WKH�QHHG�IRU�FOHDU�H[SHFWDWLRQV�WR�EH�GRFXPHQWHG��WKH\�ZHUH�
DZDUH�RI� WKH� IDFW� WKDW� WKH�FRQWUDFW�ZDV�FRQVFLRXVO\�DUWLILFLDO�DQG� WKHUHIRUH�GLG�QRW�FDUU\�
PXFK�ZHLJKW�LQ�WHUPV�RI�KHOSLQJ�WHDP�PHPEHUV�WR�UHPHPEHU�WKHLU�UHVSRQVLELOLWLHV���

•� 7KDW�WKH�FRQWUDFW�ZDV�XQOLNHO\�WR�PDNH�PXFK�RI�D�GLIIHUHQFH�LQ�WHUPV�RI�WHDP�PHPEHUV
�
FRPPLWPHQW�WR�WKH�WHDP��,Q�HVVHQFH��LW�ZDV�IHOW�WKDW�LI�D�WHDP�PHPEHU�KDG�GHFLGHG�WR�QRW�
SDUWLFLSDWH�DOUHDG\��WKHQ�WKH�FRQWUDFW�ZDV�QRW�OLNHO\�WR�FKDQJH�WKHLU�PLQG���

•� 7KDW�WKH�SULPH�PRWLYDWRU�IRU�FRPSOHWLQJ�WKH�JURXS�WDVNV�ZDV�WKH�SURVSHFW�RI�FRPSOHWLQJ�
WKH�SURJUDPPH�LWVHOI�DQG�EHLQJ�DZDUGHG�PDUNV�IRU�WKH�ZRUN���

•� 7KDW�WKH�VRFLDO�FRQWUDFW�WKDW�H[LVWV�EHWZHHQ�WHDP�PHPEHUV�ZDV�PRUH�SRZHUIXO�WKDQ�WKH�
IRUPDO�RQH�±�LQ�VRPH�FDVHV��VWXGHQWV�KDG�LPPHGLDWHO\�IRUJRWWHQ�WKH\�KDG�VLJQHG�D�IRUPDO�
FRQWUDFW����

•� 7KDW�WKH�FRQWUDFW�ZDV�SHUKDSV�XQOLNHO\�WR�EH�XVHG�LQ�DQ\�NLQG�RI�FRQIOLFW�VLWXDWLRQ���

�
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7KHUH�ZDV�DOVR�DQ�RYHUDUFKLQJ�VHQVH�DFURVV�D� ODUJH�JURXS�RI�VWXGHQWV�WKDW�D�FRQWUDFW�ZDV�
VLPSO\�KHDY\�KDQGHG�DQG�SRVVLEO\�XQQHFHVVDU\��$� UHVSRQVH� LQ� WKH�VXUYH\� OLNHQHG�XVLQJ�D�
FRQWUDFW�WR�UHVROYH�FRQIOLFW�WR�³WHOOLQJ�\RXU�SDUHQW�ZKHQ�VRPHRQH�KLWV�\RX´�DGGLQJ�³LW
V�NLQG�RI�
FULQJH�>HPEDUUDVVLQJ�DZNZDUG@�DQG�LW
V�QRW�WKH�ILUVW�WKLQJ�SHRSOH�ZLOO�UHVRUW�WR´��,W�DSSHDUV�WKDW�
WKH�FRQWUDFW�ZRXOG�EHQHILW�IURP�D�FKDQJH�LQ�IRUPDW��LQVWHDG�RI�VRPHWKLQJ�IRUPDO�WKDW�UHTXLUHV�
VLJQDWXUHV� LW� VKRXOG� EH� D� GRFXPHQW� WKDW� � OLVWV� LQGLYLGXDO� H[SHFWDWLRQV� DQG� WHDP� QRUPV�� $�
QXPEHU�RI�VWXGHQWV�QRWHG�LQ�WKH�VXUYH\�WKDW�WKH\�ZRXOG�OLNH�WR�VHH�³PRUH�VSHFLILFV�RQ�ZKDW�
HDFK�SHUVRQ�VKRXOG�DFKLHYH´��$�UHPLQGHU�RI�WKH�GRFXPHQW�EHIRUH�HDFK�DVVLJQPHQW�PD\�EH�
XVHIXO�DORQJ�ZLWK�D�UHTXLUHPHQW�WKDW�VWXGHQWV�DPHQG�LW�WR�FOHDUO\�GRFXPHQW�KRZ�WKH�ZRUNORDG�
ZLOO�EH�DOORFDWHG��SHUKDSV�D�VPDOO�SHUFHQWDJH�RI�WKH�DVVLJQPHQW�JUDGH�FRXOG�EH�JLYHQ�WR�WKLV�
ZRUN� DOORFDWLRQ� H[HUFLVH�� )LYH� VWXGHQWV� PHQWLRQHG� WKDW� WKHUH� VKRXOG� EH� ³SXQLVKPHQW´� RU�
³FRQVHTXHQFHV´�IRU�QRW�DGKHULQJ�WR�WKH�FRQWUDFW��$OWKRXJK�RXWVLGH�WKH�VFRSH�RI�WKLV�VWXG\��LW�LV�
LQWHUHVWLQJ�WR�QRWH�WKDW�SHUFHLYHG�IDLUQHVV�RI�WHDPZRUN�DSSHDUV�WR�EH�D�IDFWRU�LQ�WHDP�FRQIOLFW��
,I�WKHUH�LV�DQ�H[SHFWDWLRQ�WKDW�LQVWUXFWRUV�VKRXOG�EH�GRLQJ�PRUH�WR�SHQDOLVH�SRRU�SHUIRUPDQFH��
SHUKDSV�WKLV�VKRXOG�EH�FRQVLGHUHG�ZKHQ�GHVLJQLQJ�VWUDWHJLHV�WR�VXSSRUW�VWXGHQWV�LQ�WHDPZRUN�
DFWLYLWLHV��
�
ITP Metrics Tool: Personality Assessment 
�
7KLV� DVVHVVPHQW� SURGXFHV� D� UHSRUW� WKDW� RXWOLQHV� D� SDUWLFLSDQW¶V� OHYHO� RQ� ILYH� IDFWRUV� RI�
SHUVRQDOLW\�EDVHG�RQ�WKH�UHVSRQVHV�WR�WKH�FRPSOHWHG�TXHVWLRQQDLUH��7KH�SHUVRQDOLVHG�UHSRUW�
UHFHLYHG�XSRQ�FRPSOHWLRQ�GHVFULEHV�KRZ�WKHVH�SHUVRQDOLW\�WUDLWV�FDQ�UHODWH�WR�WHDP�LQWHUDFWLRQV�
DQG�H[SHULHQFHV�LQ�WHDPZRUN��7KH�DVVHVVPHQW�ZDV�XVHG�ZLWK�VWXGHQWV�LQ�WKHLU�ILUVW�DQG�VHFRQG�
\HDUV�RI�VWXG\�DV�D�VWUDWHJ\�WR�KHOS�WKHP�JDLQ�H[SHULHQFH�ZLWK�VHOI�UHIOHFWLRQ�H[HUFLVHV�DQG�WR�
LQWURGXFH�WKHP�WR�WKH�FRQFHSW�WKDW�XQGHUVWDQGLQJ�WKHLU�RZQ�SHUVRQDOLW\�FRXOG�KHOS�WKHP�EHWWHU�
XQGHUVWDQG�KRZ�WKH\�IXQFWLRQ�ZLWKLQ�D�WHDP��7KH�DVVHVVPHQW�ZDV�GHSOR\HG�LQ�WKH�IRXUWK�ZHHN�
RI�HDFK�PRGXOH�DQG�ZDV�LQWURGXFHG�DQG�H[SODLQHG�GXULQJ�D�OHFWXUH�ZLWK�VWXGHQWV�LQVWUXFWHG�WR�
FRPSOHWH�LW�RYHU�WKH�IROORZLQJ�ZHHN��'XULQJ�WKH�OHFWXUH�WKH\�ZHUH�JLYHQ�VRPH�SURPSW�TXHVWLRQV�
WR�KHOS� WKHP�VHOI�UHIOHFW� RQ� WKH�RXWFRPHV�DORQJ�ZLWK� VRPH�SURPSW� TXHVWLRQV� WR�KHOS� WKHP�
GLVFXVV�DQG�UHIOHW�WKH�RXWFRPHV�ZLWK�WHDPPDWHV��7KLV�ZDV�DQ�RSWLRQDO�DVVHVVPHQW�ZLWK�QR�
FUHGLW�YDOXH�DQG�QR�IRUPDO�VXEPLVVLRQ�UHTXLUHG��
�
(QJDJHPHQW� IRU� WKLV� DFWLYLW\� ZDV� DV� IROORZV�� (1**���� �� ������� $(52���� �� ������ DQG��
0(&+���� �� ������� 7KLV� LV� OHVV� WKDW� WKH� FRQWUDFW� DFWLYLW\�� OLNHO\� EHFDXVH� VWXGHQWV� ZHUH�
LQVWUXFWHG�WR�FRPSOHWH�WKH�DVVHVVPHQW�LQ�WKHLU�RZQ�WLPH��,QLWLDO�UHDFWLRQV�WR�WKH�DFWLYLW\�ZHUH�
������ µ3RVLWLYH¶�� ������ µ1HXWUDO¶� DQG� ����� µ1HJDWLYH�� :KHQ� DVNHG� LI� WKH� SHUVRQDOLW\�
DVVHVVPHQW�KDG�KHOSHG�WKHP�WR�UHIOHFW�RQ�WKHLU�VNLOOV�DV�D�WHDP�ZRUNHU��������RI�VWXGHQWV�VDLG�
µ<HV¶��������VDLG� µ1R¶��ZLWK�������µ1RW�VXUH¶��7KH�RSHQ�HQGHG�TXHVWLRQV�JLYH�D�VHQVH�WKDW�
ZKLOVW�VWXGHQWV�IRXQG�WKH�DVVHVVPHQW�LQWHUHVWLQJ��WKH\�GLG�QRW�PDNH�WKH�OLQN�DV�WR�ZK\�LW�ZDV�
UHOHYDQW��2YHUDOO�������IRXQG�WKH�DVVHVVPHQW�µ9HU\�XVHIXO¶��������IRXQG�LW�µ6RPHZKDW�XVHIXO¶��
������ZHUH�µ1HXWUDO¶��DQG�������IRXQG�LW�D�µ:DVWH�RI�WLPH¶��$OWKRXJK�VRPH�VWXGHQWV�IRXQG�WKH�
UHVXOWV�RI�WKH�DVVHVVPHQW�LQWHUHVWLQJ�DQG�WZR�WKLUGV�RI�WKH�FODVV�VDLG�WKDW�LW�KDG�KHOSHG�WKHP�
WR�UHIOHFW�RQ�WKHLU�RZQ�VNLOOV��LW¶V�QRW�LPPHGLDWHO\�FOHDU�LI�WKLV�DVVHVVPHQW�KDG�DQ\�VLJQLILFDQW�
LPSDFW�RQ�LPSURYLQJ�JURXS�ZRUN�VNLOOV��OHVV�WKDQ�KDOI�RI�UHVSRQGHQWV�IRXQG�LW�XVHIXO��6WXGHQWV�
ZHUH�LQVWUXFWHG�WR�GLVFXVV�WKH�UHVXOWV�ZLWK�WHDP�PDWHV��LI�FRPIRUWDEOH�WR�GR�VR��EXW�WKLV�GLGQ¶W�
KDSSHQ�DQG�LW�LV�XQFOHDU�DW�ZKDW�OHYHO�LQGLYLGXDOV�FDUULHG�RXW�VHOI�UHIOHFWLRQ��������RI�VWXGHQWV�
VDLG�WKDW�WKH\�GLG�QRW�GLVFXVV�WKH�UHVXOWV�ZLWK�WHDP�PDWHV��:KHQ�DVNHG�WR�FKRRVH��PXOWL�DQVZHU��
DQ\�UHDVRQ�IRU�QRW�GLVFXVVLQJ��������FKRVH�µ,�IRUJRW�WR�GLVFXVV�WKH�UHVXOWV¶��������FKRRVH�µ,�
WKRXJKW�LW�ZRXOG�QRW�KHOS¶�DQG�����VDLG�WKDW�WKH\�µIHOW�XQFRPIRUWDEOH�GLVFXVVLQJ�WKH�UHVXOWV¶���
�
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2I�WKH�VWXGHQWV�ZKR�GLG�GLVFXVV�ZLWK�WHDPPDWHV��ZKHQ�DVNHG�WR�FKRRVH��PXOWL�DQVZHU��DQ\�
RXWFRPH�RI�GLVFXVVLQJ��������FKRVH�µLW�KHOSHG�RYHUDOO¶��������FKRVH�µ,�XQGHUVWRRG�PRUH�DERXW�
WHDPPDWHV¶��������FKRVH�µ,�ZRUNHG�WR�DFFRPPRGDWH�GLIIHUHQW�SHUVRQDOLWLHV¶�EXW�������VDLG�
WKDW�LW�µKDG�QR�HIIHFW¶��:KLOH�WKH�DXWKRUV�PDLQWDLQ�WKDW�WKHUH�FRXOG�EH�VRPH�EHQHILW�WR�GRLQJ�WKLV�
DFWLYLW\��WKH�FXUUHQW�GHVLJQ�RI�WKH�DFWLYLW\�GLG�QRW�ZRUN��,W�ZRXOG�DSSHDU�WKDW�WKLV�DFWLYLW\�UHTXLUHV�
PRUH�JXLGDQFH�DQG�IDFLOLWDWLRQ�IURP�LQVWUXFWRUV��WR�HQFRXUDJH�VWXGHQWV�WR�UHIOHFW�DQG�GLVFXVV�
PRUH�WKRURXJKO\��DQG�WR�PRUH�FOHDUO\�SODFH�WKH�DFWLYLW\�LQ�WKH�UHOHYDQW�FRQWH[W���
�
ITP Metrics Tool: Conflict Management  

�
7KLV�DFWLYLW\�SURGXFHV�D�UHSRUW�WKDW�FDQ�KHOS�WR�EXLOG�DZDUHQHVV�DQG�FUHDWH�GLVFXVVLRQ�DERXW�
SHUVRQDO� VW\OHV�RI� FRQIOLFW�PDQDJHPHQW��7KH�DVVRFLDWHG�TXHVWLRQQDLUH� UHTXLUHV�VWXGHQWV� WR�
DQVZHU� TXHVWLRQV�EDVHG�KRZ� WKH\�ZRXOG� W\SLFDOO\� KDQGOH� FRQIOLFW� LQ� D� SURIHVVLRQDO� VHWWLQJ��
8VHG� DV� D� VHOI�UHIOHFWLRQ� H[HUFLVH� WR� LPSURYH� WHDP� IXQFWLRQV�� VWXGHQWV� FDQ� JDLQ� JUHDWHU�
DZDUHQHVV�DERXW�VFHQDULRV�LQ�ZKLFK�HDFK�VW\OH�ZRXOG�EH�WKH�PRVW�HIIHFWLYH��7KH�DVVHVVPHQW�
ZDV�XVHG�ZLWK�VWXGHQWV�LQ�WKHLU�VHFRQG��WKLUG�DQG�IRXUWK�\HDUV�RI�VWXG\�DQG�ZKR�ZLOO�KDYH�KDG�
VRPH�H[SHULHQFH�RI�WHDPZRUN�DFWLYLWLHV��7KH�DVVHVVPHQW�ZDV�GHSOR\HG�WRZDUGV�WKH�HQG�RI�
WKH� ILUVW� VHPHVWHU� RI� D�PRGXOH� WR� HQVXUH� VWXGHQWV� ZRXOG� KDYH� KDG� FKDQFH� WR� H[SHULHQFH�
WHDPZRUN�DQG�DQ\�UHODWHG�LVVXHV��JLYLQJ�WKHP�FKDQFH�WR�SURYLGH�PRUH�DFFXUDWH�DQVZHUV�WR�
WKH� TXHVWLRQQDLUH�� 7KH� DVVHVVPHQW� ZDV� LQWURGXFHG� DQG� H[SODLQHG� GXULQJ� D� OHFWXUH� ZLWK�
VWXGHQWV�DVNHG�WR�FRPSOHWH�LW�DQ\WLPH�GXULQJ�WKH�IROORZLQJ�ZHHN��'XULQJ�WKH�OHFWXUH�WKH\�ZHUH�
JLYHQ� VRPH� SURPSW� TXHVWLRQV� WR� KHOS� WKHP� VHOI�UHIOHFW� RQ� WKH� RXWFRPHV� DORQJ� ZLWK� VRPH�
SURPSWV�TXHVWLRQV�WR�KHOS�WKHP�GLVFXVV�DQG�UHIOHW�WKH�RXWFRPHV�ZLWK�WHDPPDWHV��7KLUG�DQG�
IRXUWK�\HDU�VWXGHQWV�ZHUH�HQFRXUDJHG�WR�FRPSOHWH�D�60$57�DFWLRQ�SODQ��EDVHG�RQ�WKHLU�UHVXOWV��
WR�KHOS�JXLGH�DQG�WUDFN�IXWXUH�SURJUHVV��7KLV�ZDV�DQ�RSWLRQDO�DVVHVVPHQW�ZLWK�QR�FUHGLW�YDOXH�
DQG�QR�IRUPDO�VXEPLVVLRQ�UHTXLUHG��
 
(QJDJHPHQW� IRU� WKLV� DFWLYLW\� ZDV� DV� IROORZV�� $(52���� ±� ������� 0(&+���� ±� �������
$(52�������������$(52�������������,QLWLDO�UHDFWLRQV�WR�WKH�DFWLYLW\�ZHUH�����µ3RVLWLYH¶������
µ1HXWUDO¶��(QJDJHPHQW�DQG�SRVLWLYH�UHDFWLRQV�WR�WKLV�DFWLYLW\�DUH�ORZHU�LQ�FRPSDULVRQ�WR�WKH�WZR�
HDUOLHU�DFWLYLWLHV��7KLV�FRXOG�EH�GXH�WR�VWXGHQWV�IHHOLQJ�IDWLJXH�LQ�FRPSOHWLQJ�WKHVH�DFWLYLWLHV�RU�
EHFDXVH� WKH� SHUVRQDOLW\� DVVHVVPHQW� VKRZHG� QR� LPPHGLDWH� EHQHILW�� VWXGHQWV� PD\� KDYH�
DVVXPHG�WKDW�WKLV�ZRXOG�EH�WKH�FDVH�ZLWK�WKLV�DVVHVVPHQW�WRR��2QH�VWXGHQW�UHSRUWHG�³>EHLQJ@�
IRUWXQDWH�ZLWK�P\�WHDP�VR�QRW�KDG�DQ\�FRQIOLFWV�WR�UHVROYH´��LW�FRXOG�DOVR�EH�SRVVLEOH�WKDW�WKH�
DVVHVVPHQW�ZDV�GHSOR\HG�WRR�HDUO\�L�H��QR�FRQIOLFWV�KDG�RFFXUUHG�DQG�WKHUHIRUH�VWXGHQWV�GLGQ¶W�
VHH�WKH�QHHG�IRU�DFWLYLW\�DW�WKDW�WLPH��:KHQ�DVNHG�DERXW�WKHLU�DZDUHQHVV�RI�KRZ�WKH\�UHDFW�LQ�
FRQIOLFW� VLWXDWLRQV�� ������ RI� UHVSRQGHQWV� UHSRUWHG� µ)XOO� DZDUHQHVV¶�� ������ UHSRUWHG� VRPH�
DZDUHQHVV� DQG� ������ UHSRUWHG� QR� DZDUHQHVV�� :KHQ� DVNHG� ZDV� WKH� DFWLYLW\� KHOSIXO� LQ�
UHIOHFWLQJ�RQ�KRZ�WKH\�GHDOW�ZLWK�SURIHVVLRQDO�FRQIOLFW��������RI�UHVSRQGHQWV�VDLG�µ<HV¶��������
VDLG� µ1R¶�DQG�������ZHUHQ¶W�VXUH��:KHQ�DVNHG�LI� WKH�UHSRUW�ZDV�XVHIXO�RU� LQVLJKWIXO��������
VDLG�HLWKHU�µ<HV¶���������RU�µ6RPHZKDW¶����������+RZHYHU������RI�UHVSRQGHQWV�UHSRUWHG�WKDW�
WKH\�GLG�QRW� IHHO� WKH�QHHG� WR� WKLQN�EDFN� WR� WKH�DVVHVVPHQW�DIWHU� FRPSOHWLQJ� LW� DQG�����RI�
UHVSRQGHQWV� UHSRUWHG� WKDW� WKH\�GLG�QRW�GLVFXVV� WKH�DVVHVVPHQW�ZLWK� WHDPPDWHV��ZLWK�����
FLWLQJ�WKDW�WKH\�µIRUJRW�DERXW�LW¶�DQG�����WKDW�WKH\�µGLGQ¶W�WKLQN�LW�ZRXOG�EH�XVHIXO¶��:KLOVW�VRPH�
RI�WKH�VXUYH\�GDWD�VXJJHVWV�WKDW�WKHUH�LV�SRWHQWLDO�EHQHILW��WKH�FXUUHQW�GHVLJQ�RI�WKH�DFWLYLW\�GLG�
QRW�IXOO\�HQJDJH�VWXGHQWV��WKH\�IDLOHG�WR�GLVFXVV�WKH�UHVXOWV�ZLWK�WHDPPDWHV�DQG�LQ�PRVW�FDVHV�
MXVW�IRUJRW�DERXW�WKH�DVVHVVPHQW�UHVXOWV��$V�ZLWK�WKH�ILQGLQJV�IURP�WKH�SHUVRQDOLW\�DVVHVVPHQW��
LW�ZRXOG�DSSHDU�WKDW�WKLV�DFWLYLW\�UHTXLUHV�PRUH�JXLGDQFH�DQG�IDFLOLWDWLRQ�IURP�LQVWUXFWRUV��2QH�
VWXGHQW� VXJJHVWHG� UROHSOD\� DV�ZD\� WR� IDFLOLWDWH� GLVFXVVLRQ� �³0D\EH� FUHDWH� IDNH� FRQIOLFWV� WR�
HQFRXUDJH�WKH�JURXSV�WR�VROYH�WKHP�XVLQJ�WKH�WHFKQLTXHV�GLVFXVVHG´���
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,W�VKRXOG�DOVR�EH�QRWHG�WKDW�KDYLQJ�VWXGHQWV�FRPSOHWH�DQG�GLVFXVV�WKH�DVVHVVPHQW�LQ�WKHLU�RZQ�
WLPH�FRXOG�EH�DQ�LVVXH��RQH�VWXGHQW�UHSRUWHG�WKDW�³,I�OHIW�WR�GR�>WKH�DFWLYLW\@�LQ�RXU�RZQ�WLPH��DQG�
LW�LVQ
W�VFKHGXOHG�LQ�WKH�WLPHWDEOH��WKH�OLNHOLKRRG�IRU�P\VHOI�LV�WKDW�,�MXVW�IRUJHW�JLYHQ�,�SULRULWLVH�
RWKHU�WDVNV´�ZLWK�DQRWKHU�VXJJHVWLQJ�WKDW�³>DFWLYLWLHV�VKRXOG�EH@ WLPHWDEOHG�LQ�WR�PDNH�SHRSOH�
GR�LW�UDWKHU�WKDQ�D�µVSDUH�WLPH¶�WKLQJ�´�
�
ITP Metrics Tool: Team Health Audit  
 
7KLV�DVVHVVPHQW�DOORZV�VWXGHQWV�WR�DVVHVV�WKH�KHDOWK�RI�WKHLU�WHDP�XVLQJ�WKH�µ7HDP�&$5(¶�
PRGHO�� ZLWK� WKH� DLP� RI� HQVXULQJ� D� ZHOO� IXQFWLRQLQJ� WHDP�� 7KH� DVVRFLDWHG� TXHVWLRQQDLUH� LV�
FRPSOHWHG�E\�DOO�PHPEHUV�RI�D�WHDP�ZLWK�WKH�UHVXOWV�FROODWHG�LQWR�D�VLQJOH�WHDP�UHSRUW��7KH�
UHSRUW�LV�JHQHUDWHG�WR�SURYLGH�VWXGHQWV�ZLWK�DQ�LGHD�RI�KRZ�WKH\�FDQ�GLUHFW�WKHLU�IXWXUH�DFWLRQV�
WRZDUG�LPSURYLQJ�WHDPZRUN��7KH�DVVHVVPHQW�ZDV�XVHG�ZLWK�&DSVWRQH�VWXGHQWV�LQ�WKHLU�WKLUG�
DQG�IRXUWK�\HDUV�RI�VWXG\��DQG�ZKR�ZLOO�KDYH�WKH�PRVW�H[SHULHQFH�ZLWK�WHDP�EDVHG�DFWLYLWLHV��
7KHVH� VWXGHQWV�� SDUWLFXODUO\� WKH� IRXUWK� \HDU� VWXGHQWV�� DUH�XVXDOO\�ZHOO� HTXLSSHG� WR�RSHUDWH�
ZLWKLQ�D�WHDP�EXW�ZRXOG�VWLOO�EHQHILW�IRUP�WKH�ILQH�WXQLQJ�RI�WHDP�RSHUDWLRQV�WKDW�WKLV�DVVHVVPHQW�
FDQ�SURYLGH��7KH�VWXGHQWV�ZHUH�DVNHG�WR�GLVFXVV�WKH�UHVXOWV�RI�WKH�DVVHVVPHQW�DQG�SURGXFH�
D�60$57�DFWLRQ�SODQ�LGHQWLI\LQJ�DUHDV�IRU�LPSURYHPHQW��7KH�DVVHVVPHQW�ZDV�GHSOR\HG�DW�WKH�
HQG�RI�VHPHVWHU�RQH��ERWK�LQ�\HDU���DQG����ZLWK�WKH�GLVFXVVLRQ�DQG�DFWLRQ�SODQ�WDNLQJ�SODFH�DW��
VWDUW�RI�WKH�VHPHVWHU����JLYLQJ�WLPH�IRU�LPSURYHPHQWV�WR�EH�PDGH�E\�WKH�HQG�RI�WKH�\HDU���
 
7KH� HQJDJHPHQW�ZLWK� WKLV� DFWLYLW\� ZDV� DV� IROORZV��0(&+���� ±� ����0(&+���� ±� ��� �����
$(52����±�����$(52����±�������,QLWLDO�UHDFWLRQV�WR�WKH�DFWLYLW\�ZHUH�������µ3RVLWLYH¶�DQG�
������µ1HXWUDO¶��7KHVH�UHVXOWV�DUH�PXFK�ORZHU�WKDQ�WKH�RWKHU�DFWLYLWLHV�DQG�WKHUHIRUH�QR�LQVLJKW�
KDV�EHHQ�JDLQHG�UHJDUGLQJ�WKLV�DFWLYLW\��'XH�WR�WKH�VPDOO�QXPEHU�RI�VWXGHQWV�ZKR�FRPSOHWHG�
WKH�DFWLYLW\�DQG�WKH�VXEVHTXHQW�VPDOOHU�QXPEHU�RI�VWXGHQWV�FRPSOHWLQJ�WKH�VXUYH\��QR�IXUWKHU�
UHVXOWV�DUH�SUHVHQWHG�KHUH��+RZHYHU��VRPH�LQVLJKW�KDV�EHHQ�JDLQHG�LQWR�WKH�SURFHVV�E\�ZKLFK�
WKHVH�DFWLYLWLHV�DUH�GHSOR\HG��7KHVH�PRGXOHV�DUH�SURMHFW�EDVHG�DQG�WKHUHIRUH�UDUHO\�UHTXLUH�
VWXGHQWV� WR�DWWHQG� OHFWXUHV�� LW�ZDV�GLIILFXOW� WR�RUJDQLVH�D� WLPH�WR�JHW�DOO�VWXGHQWV� WRJHWKHU� WR�
LQWURGXFH�WKH�DFWLYLW\�DQG�JLYH�D�UDWLRQDOH�IRU�HQJDJLQJ��,QVWHDG��D�VKRUW�YLGHR�ZDV�UHFRUGHG�
DQG�XSORDGHG�WR�WKH�YLUWXDO�OHDUQLQJ�HQYLURQPHQW�ZLWK�VWXGHQWV�WKHQ�UHFHLYLQJ�HPDLO�LQVWUXFWLRQV�
WR�ZDWFK�WKH�YLGHR�DQG�FRPSOHWH�WKH�DVVHVVPHQW��,W�LV�FOHDU�WKDW�WKLV�W\SH�RI�DSSURDFK�GRHV�QRW�
ZRUN�DQG�WKDW�DOO�HIIRUWV�VKRXOG�EH�PDGH�WR�JDLQ�VWXGHQW�EX\�LQ�IRU�WKHVH�DFWLYLWLHV��,W�VKRXOG�
DOVR�EH�QRWHG�WKDW��ZKLOVW�WKH�UDWLRQDOH�ZDV�VRXQG�IRU�WKH�WLPLQJV�RI�GHSOR\LQJ�WKLV�DFWLYLW\��LQ�
SUDFWLFH�� LW� FODVKHG� ZLWK� D� EXV\� DVVHVVPHQW� SHULRG� IRU� WKHVH� VWXGHQWV�� RIIHULQJ� DQRWKHU�
H[SODQDWLRQ�IRU�WKH�SRRU�HQJDJHPHQW�����
�
 
CONCLUSIONS 
 
:KHQ�WKLV�VWXG\�ZDV�LQLWLDO�FRQFHLYHG��WKH�LQWHQWLRQ�ZDV�WR�SLORW�,73�0HWULFV�LQ�DV�PDQ\�PRGXOHV�
DV� SRVVLEOH�� WR� JDLQ� DV� PXFK� GDWD� DV� SRVVLEOH�� +RZHYHU�� WKLV� DSSURDFK� KDV� LQWURGXFHG�
OLPLWDWLRQV�WR�WKH�VWXG\��0DQ\�RI�WKH�PRGXOHV�ZKHUH�,73�0HWULFV�ZDV�GHSOR\HG�ZHUH�QRW�WDXJKW�
E\�WKH�DXWKRUV��ZKLOVW�WKH�PRGXOH�FRRUGLQDWRUV�ZHUH�DFFRPPRGDWLQJ�DQG�DOORZHG�WKH�XVH�RI�
,73�0HWULFV�LQ�WKHLU�PRGXOHV��LW�ZDV�DJUHHG�WKDW�WKH�DXWKRUV�ZRXOG�WDNH�DOO�UHVSRQVLELOLW\�IRU�
GHSOR\PHQW��7KLV�OHG�WR�GLIILFXOWLHV�ZLWK�WKH�ORJLVWLFV�RI�LQWURGXFLQJ��IDFLOLWDWLQJ�DQG�PRQLWRULQJ�
WKH�DFWLYLWLHV�DFURVV�DOO�WKH�PRGXOHV�DQG�WKHQ�UHPLQGLQJ�VWXGHQWV�WR�SDUWLFLSDWH��7KLV�LQ�WXUQ�
KDV�OHG�WR�D�ORZHU�HQJDJHPHQW�WKDQ�H[SHFWHG��ZLWK�VRPH�UHVXOWV�EDVHG�RQ�D�VPDOO�SURSRUWLRQ�
RI�WKH�FODVV��$V�WKH�DXWKRUV�FRQWLQXH�WR�GHYHORS�WKH�XVH�RI�WKHVH�WRROV��OHVV�PRGXOHV�ZLOO�EH�
LQFOXGHG� LQ� WKH� GHYHORSPHQW� SKDVH�� DOORZLQJ� PRUH� WLPH� WR� EH� VSHQW� RQ� RSWLPLVLQJ� WKH�
WHFKQLTXHV�UHTXLUHG�WR�GHOLYHU�WKHVH�DFWLYLWLHV���
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,W� KDG� EHHQ� DVVXPHG� WKDW� VWXGHQWV� ZRXOG� IUHHO\� SDUWLFLSDWH� LQ� WKHVH� DFWLYLWLHV� DV� WKHLU�
HQJDJHPHQW�ZRXOG� UHVXOW� LQ�SRVLWLYH�RXWFRPHV� IRU� WKHP��7KLV�DVVXPSWLRQ�ZDV�ZURQJ��7KH�
UHVXOWV� VKRZ�D� FOHDU� GLIIHUHQFH� LQ� HQJDJHPHQW� EHWZHHQ� WKH� DFWLYLW\� GRQH� LQ� FODVV� DQG� WKH�
DFWLYLWLHV�GRQH�LQ�VWXGHQWV�RZQ�WLPH��7KLV�LQGLFDWHV�WKDW�WKH�ELJJHVW�IDFWRU�GULYLQJ�HQJDJHPHQW�
LV�ZKHWKHU�FODVV�WLPH�ZDV�DOORFDWHG�RU�QRW��,W�DOVR�LQGLFDWHV�WKDW�VWXGHQWV�SHUKDSV�GRQ¶W�VHH�D�
GLUHFW� OLQN� EHWZHHQ� HQJDJHPHQW� ZLWK� WKH� DFWLYLW\� DQG� DQ� LPSURYHPHQW� LQ� WKHLU� WHDPZRUN�
H[SHULHQFHV��,W�ZRXOG�VHHP�WKDW�VWXGHQWV�UHTXLUH�PRUH�FDUHIXO�IDFLOLWDWLRQ�WR�GLVFXVV�DQG�UHIOHFW�
RQ�WKHLU�UHVXOWV�WR�EH�DEOH�WR�XQGHUVWDQG�KRZ�WKHVH�WRROV�FDQ�EH�RI�EHQHILW��7KH�LQIRUPDWLRQ�
SURYLGHG� ZLWKLQ� WKH� SHUVRQLVHG� UHSRUWV� ZDV� DVVXPHG� WR� EH� VXIILFLHQW� HQRXJK� WR� DOORZ� IRU�
PLQLPDO�LQWHUYHQWLRQ�DQG�IDFLOLWDWLRQ�IURP�LQVWUXFWRUV�EXW�WKHVH�UHVXOWV�LQGLFDWH�WKLV�DVVXPSWLRQ�
WR�EH�ZURQJ��7KH�WLPLQJ�RI�WKH�DFWLYLWLHV�DOVR�DSSHDUV�WR�KDYH�LPSDFW�RQ�HQJDJHPHQW��LI�WKH\�
DUH�GHSOR\HG�WRR�HDUO\�LQ�D�PRGXOH�VWXGHQWV�PD\�QRW�ILQG�WKHP�UHOHYDQW�DQG�IRUJHW�DERXW�WKHP�
E\� WKH� WLPH� WKH\� DUH� UHTXLUHG�� ,W� ZRXOG� DOVR� DSSHDU� VWXGHQWV� ZRXOG� EHQHILW� IRUP� SHULRGLF�
UHPLQGHUV� WKDW� WKH� WRROV�DUH�DYDLODEOH��7KH�VWUDWHJ\�E\�ZKLFK� WKH�DXWKRUV� LQWURGXFHG� WKHVH�
DFWLYLWLHV�WR�VWXGHQWV�VKRXOG�DOVR�EH�QRWHG��VWXGHQWV�ZHUH�LQIRUPHG�WKDW�WKH�XVH�RI�,73�0HWULFV�
ZDV� H[SHULPHQWDO� DQG� WKLV� SHUKDSV�PD\� KDYH� GLVFRXUDJHG� VRPH� VWXGHQWV� IURP� HQJDJLQJ��
7KHVH� LQLWLDO� UHVXOWV� VKRZ� WKDW� ,73� 0HWULFV� FDQ� EH� D� XVHIXO� WRRO� LQ� GHYHORSLQJ� VWXGHQW¶V�
WHDPZRUN�VNLOOV�KRZHYHU��ZRUN�LV�UHTXLUHG�WR�SURSHUO\�LQWHJUDWH�WKHP�LQWR�D�SURJUDPPH��7KH�
DXWKRUV� ZLOO� FRQWLQXH� WR� XVH� ,73� 0HWULFV�� IXUWKHU� GHYHORSLQJ� DQG� UHILQLQJ� GHSOR\PHQW�
DSSURDFKHV���
�
�
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Tony Topping LV D�/HDUQLQJ�7HFKQRORJLVW�LQ�WKH�6FKRRO�RI�(QJLQHHULQJ�DQG�D�0DVWHU�RI�$UWV�
FDQGLGDWH� LQ� $FDGHPLF� 3UDFWLFH�� ERWK� DW� WKH� 8QLYHUVLW\� RI� /LYHUSRRO�� +H� KDV� D� WHFKQLFDO�
EDFNJURXQG��KDYLQJ�ZRUNHG�DV�7HDFKLQJ�DQG�5HVHDUFK�7HFKQLFLDQ� IRU����\HDUV��ZKHUH�KH�
GHYHORSHG�DQG�GHOLYHUHG�DXWKHQWLF�OHDUQLQJ�H[SHULHQFHV��+LV�FXUUHQW�ZRUN�IRFXVHV�RQ�EOHQGLQJ�
SHGDJRJLF� DQG� WHFKQLFDO� NQRZOHGJH�� DQG� WKH� XVH� RI� WHFKQRORJ\� WR� HQKDQFH� WKH� WHDFKLQJ�
DFWLYLWLHV�RI�WKH�VFKRRO��
	
Matt Murphy LV�D�6HQLRU�/HFWXUHU�LQ�(QJLQHHULQJ�'HVLJQ�DQG�'LUHFWRU�RI�(GXFDWLRQ�DW�6FKRRO�
RI�(QJLQHHULQJ��8QLYHUVLW\�RI�/LYHUSRRO��8.���+H�LV�D�PHWDOOXUJLVW�E\�EDFNJURXQG�ZLWK�D�3K'�
DQG����\HDU�WHFKQLFDO�UHVHDUFK�FDUHHU�LQ�WKH�DGGLWLYH�PDQXIDFWXUH���'�SULQWLQJ��RI�PHWDOV���)RU�
WKH� ODVW� ��� \HDUV�0DWW� KDV�ZRUNHG� SULPDULO\� RQ� OHDUQLQJ� 	� WHDFKLQJ� DQG� KDV� KHOG� VHYHUDO�
OHDGHUVKLS�SRVLWLRQV�LQ�WKH�6FKRRO�RI�(QJLQHHULQJ��ZLWK�VSHFLDO�UHVSRQVLELOLW\�IRU�FXUULFXODU�DQG�
SHGDJRJLF�UHIRUP���0DWW�WHDFKHV�D�UDQJH�RI�FRXUVHV�LQ�PDWHULDOV�VFLHQFH�	�PDQXIDFWXULQJ��EXW�
PRVW�HQMR\V�OHDGLQJ�WKH�JURXS�GHVLJQ�SURMHFW�PRGXOHV���+H�HVWDEOLVKHV�DQG�VXSHUYLVHV�D�EURDG�
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