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ABSTRACT 
�
7KH�0$62((�SURMHFW�EULQJV�WRJHWKHU�HQJLQHHULQJ�IDFXOWLHV�LQ�WKH�(8QL:HOO�DOOLDQFH�WR�VKDUH�
EHVW�SUDFWLFHV�IRU�WHDFKLQJ�WUDQVYHUVDO�VNLOOV�VR�WKDW�HQJLQHHUV�FRQWULEXWH�WR�VRFLHWDO�ZHOO�EHLQJ��
7KH�VWXG\�FRPELQHV�WKH�H[SHUWLVH�RI�VHYHUDO�HQJLQHHULQJ�IDFXOWLHV�DW�(XURSHDQ�XQLYHUVLWLHV��,W�
IRFXVHV�RQ�VKDULQJ�DQG�GHYHORSLQJ�H[SHUWLVH�WR�LPSURYH�WKH�VRFLDO�RXWFRPHV�RI�HQJLQHHULQJ�
VWXGHQWV�� 1DPHO\�� UHVHDUFKHUV� H[DPLQH� WKH� VLPLODULWLHV� DQG� GLIIHUHQFHV� EHWZHHQ� SDUWQHUV�
UHJDUGLQJ� WKHLU� VWXGHQW� ERGLHV�� WHDFKLQJ�� SURJUDPPH� VWUXFWXUHV�� DQG� LQVWLWXWLRQV¶� FXOWXUH��
0RUHRYHU��WKH�ZRUN�DOVR�H[SORUHV�KRZ�WUDQVYHUVDO�VNLOOV�DUH�WDXJKW��ZKDW�VWXGHQW�DWWLWXGHV�DUH�
LQ�WHUPV�RI�OHDUQLQJ�WKHVH�VNLOOV��DQG�KRZ�HGXFDWRUV�FDQ�EHWWHU�WHDFK�WKHP��
�
7KH�UHVHDUFK�GHVLJQ�LQFOXGHV�VHYHUDO�DFWLYLWLHV�DFURVV�IRXU�ZRUN�SDFNDJHV��:3V���7R�HQVXUH�
WKDW�SDUWQHUV�XVH�WKH�VDPH�VNLOO�GHVFULSWLRQV��ZH�XVH�ZHOO�HVWDEOLVKHG�RUJDQL]DWLRQV
�H[LVWLQJ�
GHILQLWLRQV�� :3�� VWULYHV� WR� LGHQWLI\� EHVW� SUDFWLFHV� ZLWKLQ� (8QL:HOO� EDVHG� RQ� WKH� ���
HQWUHSUHQHXULDO�FRPSHWHQFLHV�GHILQHG�LQ�(8�(QWUH&RPS�)UDPHZRUN��:3��WDUJHWV�HQJLQHHULQJ�
VWXGHQWV
�DELOLW\�WR�VROYH�FRPSOH[�FKDOOHQJHV��FRPPXQLFDWLRQ��DQG�QHWZRUNLQJ�VNLOOV�GHILQHG�LQ�
WKH� ���VW� FHQWXU\� VNLOOV�� E\� WKH�:RUOG�(FRQRPLF�)RUXP��:3�� LQYHVWLJDWHV� WKH� HQJLQHHULQJ�
VFKRROV¶�FDSDFLW\�WR�WUDLQ�HQJLQHHULQJ�VWXGHQWV�LQ�VXVWDLQDEOH�FRPSHWHQFH��IRUPLQJ�UHVSRQVLEOH�
HQJLQHHUV� FDSDEOH� RI� GHYHORSLQJ� VXVWDLQDEOH� VROXWLRQV� XVLQJ� WKH� VNLOOV� GHILQHG� E\� WKH� (8�
*UHHQ&RPS�� :3�� VXSSRUWV� WKH� RWKHU� SDFNDJHV� ZLWK� HQJLQHHULQJ� HGXFDWLRQ� UHVHDUFK��
VSHFLILFDOO\�GDWD�FROOHFWLRQ�DQG�DQDO\VLV��NQRZOHGJH�IRUPLQJ��DQG�HYDOXDWLRQ��7KH�SURMHFW�UXQV�
IURP�$XJXVW������XQWLO�6HSWHPEHU���������
�
7KH� 0$62((� SURMHFW� SDUWQHUV� JDWKHU� NQRZOHGJH� ZLWKLQ� WKHLU� RUJDQLVDWLRQV� WKURXJK� MRLQW�
VXUYH\V�DQG�IRFXV�JURXSV�DQG�FROOHFWLYHO\�LGHQWLI\�DQG�VKDUH�EHVW�SUDFWLFHV��7KH�HQJLQHHULQJ�
LGHQWLW\�� WDXJKW� DV� WUDQVYHUVDO� VNLOOV� E\� SDUWLFLSDWLQJ� SDUWQHUV�� FDQ� HYROYH� IURP�D� WUDGLWLRQDO�
WHFKQRORJLVW�LGHQWLW\�DORQJ�WKUHH�SDWKV��WKH�VHOI�PDGH�HQJLQHHU��WKH�SURJUHVVLYH�WHFKQRORJLVW��
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DQG�WKH�UHVSRQVLEOH�HQJLQHHU��%\�VKDULQJ�EHVW�SUDFWLFHV�IRU�WHDFKLQJ�WKHVH�VNLOOV��ZH�EHOLHYH�
ZH�ZLOO�EHWWHU�XQGHUVWDQG�ZKDW�WKH�IXWXUH�HQJLQHHU���ZKR�LQWHJUDWHV�DOO�WKUHH�LGHQWLWLHV�±�ZLOO�EH��
 
 
KEYWORDS 
 
6RFLDO� FRPSHWHQFLHV�� VHOI�PDGH� HQJLQHHU�� ��� FHQWXU\� VNLOOV�� 5HVSRQVLEOH� HQJLQHHU� 
(QWUHSUHQHXUVKLS��6XVWDLQDELOLW\�FRPSHWHQFH��&',2�VWDQGDUGV������������������������
 
 
INTRODUCTION 
�
7KH� (8QL:HOO� DOOLDQFH� PLVVLRQ� LV� WR� UHVROYH� WKH� SDUDGR[� RI� (XURSHDQV¶� UHODWLYH� OHYHOV� RI�
SURVSHULW\� DJDLQVW� WKH� JOREDO� FKDOOHQJHV� LQ� VRFLHW\� WKH\� IDFH�� KHDOWK�� HQYLURQPHQW�� SROLWLFDO�
LQVWDELOLW\��DQG�GHIHQFH��0D[LPLVLQJ�$FDGHPLF�DQG�6RFLDO�2XWFRPHV�LQ�(QJLQHHULQJ�(GXFDWLRQ�
�0$62((��LQWHUSUHWV�WKLV�FRQWUDGLFWLRQ�IRU�WKH�HQJLQHHULQJ�SURIHVVLRQ�DV�KRZ�WR�EHVW�WHDFK�WKH�
QRQ�WHFKQLFDO�VNLOOV�WR�HQVXUH�HQJLQHHUV�PDNH�WKHLU�XWPRVW�FRQWULEXWLRQV�WR�VRFLHWDO�ZHOOEHLQJ��
2XU�VWUDWHJ\�LV�WR�EULQJ�WRJHWKHU�WKH�H[SHUWLVH�RI�%LUPLQJKDP��)ORUHQFH��/LQQDHXV��DQG�1DQWHV�
HQJLQHHULQJ�IDFXOWLHV��7KHVH�(8QL:HOO�HQJLQHHULQJ�VFKRROV�ZLOO�VKDUH�DQG�GHYHORS�H[SHUWLVH�
WR�LPSURYH�WKH�VRFLDO�RXWFRPHV�RI�HQJLQHHULQJ�VWXGHQWV��)LJXUH������
�

�
)LJXUH�����0$62((�SDUWQHUV 

�
)LJXUH���VKRZV�DQ�RYHUYLHZ�RI�WKH�SURMHFW��6HYHUDO�DFWLYLWLHV�DUH�SODQQHG�ZLWK�RXWSXWV��7KUHH�
VNLOOV�VHWV�DUH�GHILQHG��DQG�HDFK�SDUWQHU�DVVXPHV�UHVSRQVLELOLW\�RQH�RI�WKHP�WR�UXQ�ZRUNVKRSV�
DQG�GDWD�FROOHFWLRQ�DFWLYLWLHV��ULJKW�ER[���7KH�VFKRRO�RI�HGXFDWLRQ�DW�%LUPLQJKDP�ZLOO�DGYLVH�WKH�
IRUPDW�IRU�GDWD�FROOHFWLRQ��OHIW�ER[��VR�WKDW�UHVHDUFK�TXHVWLRQV�FDQ�EH�DQVZHUHG��7KH�DFWLYLWLHV�
ZLOO� UHVXOW� LQ� D� VHW� RI� FDVH� VWXGLHV� ZKLFK� FRQVLGHU� WKH� DGRSWLRQ� RI� EHVW� SUDFWLFH� DFURVV�
LQVWLWXWLRQV� �FHQWUH�ER[HV���7KH� IROORZLQJ�VHFWLRQV�GHVFULEH�HDFK�DFWLYLW\�DQG�SURYLGH�VRPH�
FRQWH[W����
�
 

�
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MAXIMISING ACADEMIC AND SOCIAL OUTCOMES 
 
7KLV�LV�WKH�FRUH�RI�WKH�SURMHFW��$Q�DFDGHPLF�RXWFRPH�IRU�HQJLQHHULQJ�LV�GHILQHG�DV�WKH�WHFKQLFDO�
VNLOOV�WKDW�DUH�DFTXLUHG�E\�VWXGHQWV�LQ�WKHLU�VWXGLHV��7KHVH�LQFOXGH�WKH�EDVLFV�RI�VFLHQFH�DQG�
PDWKHPDWLFV��GHVLJQ��DQG�DQDO\VLV�VNLOOV��DV�ZHOO�DV�WKH�XVH�RI�HQJLQHHULQJ�WRROV�DQG�PHWKRGV��
,Q�FRQWUDVW��QRQ�WHFKQLFDO�VNLOOV�DUH�UHIHUUHG�WR�DV�³VRFLDO�FRPSHWHQFHV´�ZKHUH�RXWFRPHV�DUH�
GHILQHG�E\���
�
��� +RZ� SDUWQHUV� WHDFK� QRQ�WHFKQLFDO�VRFLDO� FRPSHWHQFLHV� LQ� WKH� FRQWH[W� RI� D� WHFKQLFDO�

HGXFDWLRQ���
�
��� +RZ�SDUWQHUV�ZLGHQ�SDUWLFLSDWLRQ�RI�GLVDGYDQWDJHG�JURXSV�DQG�QDUURZ�DWWDLQPHQW�JDSV��
�
How do partners teach non-technical/social competencies in the context of a technical 
education?�

�
(QJLQHHUV� VROYH� SUREOHPV� E\� DSSO\LQJ� VFLHQWLILF� NQRZOHGJH� DQG� SULQFLSOHV�� &RQVHTXHQWO\��
HQJLQHHULQJ�FXOWXUH�LV�FRQVLGHUHG�GLVWLQFW�IURP�RWKHU�GLVFLSOLQHV��9DQ�GHQ�%RJDDUG��������DQG�
SXUSRVHO\�GHSROLWLFL]HG��&HFK�(���������VR�WKDW�LW�LV�EHVW�IRU�HQJLQHHUV�WR�SUDFWLFH�LQGHSHQGHQWO\�
RI�SXEOLF�DIIDLUV�DQG�RU�OHDYH�VXFK�LVVXHV�WR�RWKHU�SURIHVVLRQDOV�VXFK�DV�VRFLDO�VFLHQWLVWV�DQG�
SROLWLFLDQV��
�

 
�

)LJXUH�����0$62((�DFWLYLWLHV 
�

7KLV�QDUURZ�IRFXV�RQ�WHFKQLFDO�FRPSHWHQFH�OHDGV�WR�VWXGHQWV�DFTXLULQJ�DQ�HQJLQHHULQJ�LGHQWLW\�
WKDW�FDQ�EH�FRQVLGHUHG�D�³WUDGLWLRQDO�WHFKQRORJLVW´��%HUJH���������&RQWHPSRUDU\�HQJLQHHULQJ�
HGXFDWLRQ�LQ�PRVW�IDFXOWLHV�KDV�VKLIWHG�DZD\�IURP�WKLV�LGHQWLW\�WRZDUGV���QHZ�LGHQWLWLHV��HDFK�
RI�ZKLFK�FRUUHVSRQGV�WR�D�VNLOO�VHW�GHILQHG�LQ�WKH�0$62((�SURMHFW��7DEOH�����7KHVH�HPHUJLQJ�
LGHQWLWLHV�IRU�WKH�HQJLQHHU�DUH��WKH�³VHOI�PDGH�HQJLQHHU´��WKH�³FRQWHPSRUDU\�WHFKQRORJLVW´��DQG�
WKH�³UHVSRQVLEOH�HQJLQHHU´���
�
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7KH� ³VHOI�PDGH� HQJLQHHU´� FDQ� EH� FRQVLGHUHG� RQH� ZKR� GHYHORSV� D� PHULWRFUDWLF� DQG�
LQGLYLGXDOLVWLF� LGHRORJ\�WKURXJK�WKHLU�VWXG\�SULPDULO\� WR� LPSURYH�WKHLU�HPSOR\DELOLW\� LQ� WKH� MRE�
PDUNHW��7KLV�LV�SDUWLDOO\�SURPRWHG�WKURXJK�OHDUQLQJ�HQWHUSULVH��LQQRYDWLRQ��DQG�FUHDWLYLW\�VNLOOV��
7KLV�RULHQWDWLRQ�LV�VRPHWLPHV�DW�WKH�H[SHQVH�RI�EHOLHIV�LQ�SXEOLF�ZHOIDUH�LQFOXGLQJ�SURIHVVLRQDO�
DQG�HWKLFDO�UHVSRQVLELOLWLHV��DQG�WKH�FRQVHTXHQFHV�RI�WHFKQRORJLHV��&HFK�(��$����������
�

7DEOH����(QJLQHHULQJ�LGHQWLWLHV�>%HUJH�����@�PDSSHG�WR�0$62((�VNLOOV�
�

Engineering identity as defined by (Berge, 2019) MASOEE skills 
Traditional technologist (status-quo)  Science and maths, design, analysis, 

engineering tools and methods.  
Self-made engineer (neoliberal trends)  WP1 Entrepreneurship: Innovation, enterprise 

& creativity.  
Contemporary technologist (progressive trends)  WP2 Solving complex challenges: 

Communication & networking.  
Responsible engineer (sustainability trends)  WP3: Sustainability competence: Technical, 

social & environment responsibility.  
�
7KH�³FRQWHPSRUDU\�WHFKQRORJLVW´�LV�VRPHRQH�ZKR�UHWDLQV�WKH�LPSRUWDQFH�RI�WHFKQRORJ\�VNLOOV��
\HW�DFNQRZOHGJHV� WKH�QHHG� WR�DFTXLUH� WKH�JHQHULF��VRIWHU�SURIHVVLRQDO�VNLOOV�VXFK�DV� UHSRUW�
ZULWLQJ��SURMHFW�PDQDJHPHQW�DQG�WHDP�VNLOOV�ZKLFK�DUH�HDV\�WR�RSHUDWLRQDOLVH��/LNH�WKH�³VHOI�
PDGH� HQJLQHHU´�� WKH� PRWLYDWLRQ� RI� WKH� VWXGHQW� WR� DGRSW� WKLV� LGHQWLW\� LV� W\SLFDOO\� LPSURYHG�
HPSOR\DELOLW\��ZKLFK�VHUYHV�WKH�PRGHUQ�QHROLEHUDO�DJHQGD�RI�XQLYHUVLWLHV�ZKHUH�FRPSHWLWLRQ�
DQG�YDOXH�RI�PRQH\�DUH�NH\�IRFL��%HUJ���������$�NH\�UHVLVWDQFH�WR�WHDFKLQJ�WKHVH�SURIHVVLRQDO�
VNLOOV�LV�WKH�DELOLW\�RI�HQJLQHHULQJ�DFDGHPLFV�WR�WHDFK�WKHP�GXH�WR�ODFN�RI�FDSDFLW\��FDSDELOLW\��
PRWLYDWLRQ��DQG�RSSRUWXQLW\���
�
7KH� ³UHVSRQVLEOH� HQJLQHHU´� HQFRXUDJHV� D� PRUDOO\� UHVSRQVLEOH� VWDQFH� WR� EH� WDNHQ� ZKHUH�
WHFKQLFDO�VNLOOV�VHUYH�WKH�JUHDWHU�JRRG�RI�VRFLHW\�DQG�WKH�HQYLURQPHQW��7KH�FKLHI�IRFXV�LV�RQ�
HWKLFDO�EHKDYLRXU�ZLWK�D�JUHDWHU�FRQVLGHUDWLRQ�RI�KRZ�WHFKQRORJ\�LV�GHYHORSHG�DQG�IRU�ZKDW�
SXUSRVH�� 7\SLFDOO\�� WKH� UHVSRQVLEOH� HQJLQHHU� IROORZV� WKH� VXVWDLQDELOLW\� DJHQGD� IRU� VRFLDO�
ZHOOEHLQJ��FOLPDWH�FKDQJH��HQHUJ\��DQG�IRRG�VHFXULW\���
�
7R�VXPPDULVH��PRGHUQ�HQJLQHHULQJ�FXUULFXOXP�KDV�PRYHG�IURP�HGXFDWLQJ�WKH�VWXGHQW�WR�WKH�
SURIHVVLRQDO� LGHQWLW\� DV� WKH� ³WUDGLWLRQDO� WHFKQRORJLVW´� WRZDUGV� WKH� ³VHOI�PDGH� HQJLQHHU´��
³FRQWHPSRUDU\� WHFKQRORJLVW´�� DQG� ³UHVSRQVLEOH� HQJLQHHU´�� (DFK� RI� WKHVH� QHZ� LGHQWLWLHV� LV�
YDOXDEOH� DQG� QRW� PXWXDOO\� H[FOXVLYH�� 7KHUHIRUH�� XQGHUVWDQGLQJ� KRZ� HDFK� RI� WKHVH� WKUHH�
LGHQWLWLHV�DQG� WKHLU�XQGHUO\LQJ�VNLOOV�VHWV�DUH� WDXJKW�E\�0$62((�SDUWQHUV�PLJKW� UHYHDO�NH\�
LQVLJKWV�LQWR�KRZ�WKH�HQJLQHHULQJ�LGHQWLW\�LV�IRUPHG��
�
7KH�KLGGHQ�FXUULFXOXP �
�
)XQGDPHQWDOO\�HQJLQHHULQJ�LV�DERXW�DSSO\LQJ�VFLHQWLILF�PHWKRGV�DQG�NQRZOHGJH�WR�FUHDWH�QHZ�
SURGXFWV��SURFHVVHV��DQG�VHUYLFHV��/XFDV���������7KLV�HQFRXUDJHV�HQJLQHHUV� WR�PDLQWDLQ�D�
PLQGIXO�VHSDUDWLRQ�RI�³WHFKQLFDO´�DQG�³VRFLDO´�FRPSHWHQFH�±�DQ�LGHRORJ\�UHIHUUHG�WR�DV�³VRFLDO�
WHFKQLFDO´� GXDOLVP� �)DXONQHU�� ������� 7KLV� GXDOLVP� FDQ� EH� UHLQIRUFHG� E\� KRZ� FXUULFXOD� LV�
GHVLJQHG� DQG� GHOLYHUHG�� $SSUHFLDEO\�� VHSDUDWH� OHDUQLQJ� XQLWV� IRU� VNLOOV�� GHOLYHUHG� E\� QRQ�
HQJLQHHULQJ�H[SHUWV�FUHDWHV�DQ�LGHD�RI�WKH�KLGGHQ�FXUULFXOXP��QRQ�WHFKQLFDO�FRPSHWHQFLHV�DUH�
GXO\�WDXJKW�DQG�OHDUQHG��EXW�QRW�ZLGHO\�WKRXJKW�RI�DV�DQ�HQJLQHHU¶V�SUREOHP��QRW�IXOO\�LQWHJUDWHG�
LQWR�GD\�WR�GD\�HQJLQHHULQJ�KDELWV��RU�SUDFWLFHG�SRVW�VWXG\��7KLV�SKHQRPHQRQ�LV�NQRZQ�DV�³WKH�
KLGGHQ�FXUULFXOXP´��7RUPH\������������
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How partners widen participation of disadvantaged groups and narrow attainment gaps�
�
7KH� JOREDO�PDUNHWSODFH� IRU� KLJKHU� HGXFDWLRQ� DQG� LWV� QHROLEHUDO� WUHQGV��ZKHUH� VWXGHQWV� DUH�
FXVWRPHUV� DQG� KLJKHU� HGXFDWLRQ� SURGXFHV� HPSOR\PHQW�UHDG\� JUDGXDWHV�� OHDGV� WR� VRFLDO�
RXWFRPHV� LQ�HGXFDWLRQ�EHLQJ�FRQVLGHUHG�FKLHIO\� WKURXJK�JUDGXDWH�GHVWLQDWLRQV�DQG�HDUQLQJ�
SRWHQWLDO��%HUJ���������6LQFH�HQJLQHHULQJ�LV�D�UHODWLYHO\�ZHOO�SDLG�SURIHVVLRQ��WKH�XOWLPDWH�VRFLDO�
RXWFRPHV�RI�VWXG\LQJ�HQJLQHHULQJ�DQG�WKHQ�HQWHULQJ�LWV�SURIHVVLRQ�IRU�WKH�LQGLYLGXDO�FDQ�EH�
FRQVLGHUHG� QHW� SRVLWLYH�� 7KXV�� HQJLQHHULQJ� HGXFDWLRQ� FDQ�EH� D� IRUFH� IRU� VRFLDO�PRELOLW\� E\�
ZLGHQLQJ�DFFHVV�IRU�GLVDGYDQWDJHG�VWXGHQWV��DV�ORQJ�DV�WKH�OHDUQLQJ�HQYLURQPHQW�GHOLYHUV�DQ�
HTXLWDEOH�HGXFDWLRQ�DQG�FORVHV�DQ\�DWWDLQPHQW�JDSV�EHWZHHQ�GLVDGYDQWDJHG�JURXSV�DQG�WKH�
PDLQVWUHDP�FRKRUWV���
�
0$62((�SDUWQHUV�KDYH�GLIIHUHQW�GHILQLWLRQV�IRU�ZKDW�LV�FRQVLGHUHG�D�GLVDGYDQWDJHG�VWXGHQW��
VR� ZKDW� WKHVH� GLIIHUHQFHV� DUH� DQG� KRZ� WKH\� DUH� GHDOW� ZLWK� ZLOO� EH� D� YDOXDEOH� NQRZOHGJH�
H[FKDQJH����
�
�
WORK PACKAGES (WP1-3)��
�
3URIHVVLRQDO� VNLOOV� LQYHQWRULHV� DUH� ZHOO� XQGHUVWRRG� DQG� GHVFULEHG� LQ� WKH� OLWHUDWXUH�� 7KH�
0$62((� SURMHFW� ZLOO� LQYROYH� NQRZOHGJH� H[FKDQJH� RI� KRZ� WKHVH� VNLOOV� DUH� HPEHGGHG� LQ�
SURJUDPPHV�DQG� LGHQWLI\� EHVW� SUDFWLFH��6R� WKDW� DOO� SDUWQHUV� VKDUH� D� FRPPRQ�GHILQLWLRQ� IRU�
GLVFXVVLQJ�WKH�VNLOOV�VHWV��WKH�SURMHFW�ZLOO�GUDZ�RQ�H[LVWLQJ�VNLOO�LQYHQWRULHV�DQG�WD[RQRPLHV��IRU�
:3��(8�(QWUH&RPS��%DFLJDOXSR���������)RU�:3��:()���VW�&HQWXU\�6NLOOV��:RUOG�(FRQRPLF�
)RUXP����������DQG�IRU�:3��(8�*UHHQ&RPS��0$62((�SDUWQHUV�ZLOO�LGHQWLI\�WKH�SDUWV�RI�WKHLU�
FXUULFXOD�ZKHUH�VLPLODU�OHDUQLQJ�RXWFRPHV�UHVLGH�LQ�WKH�FXUULFXOXP�PDSSLQJ�H[HUFLVH��$�ILQDO�
ZRUN�SDFNDJH��:3���FRQVLGHUV�UHVHDUFK�GHVLJQ�DQG�DQDO\VLV��
�
WP1 Entrepreneurship (Innovation, enterprise, and creativity)  
 
7R� FUHDWH� ³VHOI�PDGH� HQJLQHHUV´�� WKH� VNLOOV� QHHGHG� LQFOXGLQJ� DUH� GHVFULEHG� LQ� WKH� (8�
(QWUH&RPS�)UDPHZRUN��%DFLJDOXSR��������±�VHH�)LJXUH�����
�

 �
)LJXUH���9LVXDOLVDWLRQ�RI�(8�(QWUHFRPS��%DFLJDOXSR��������

�
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7KHUH�DUH����FRPSHWHQFHV�DUH�HTXDOO\�VSOLW�HTXDOO\�DFURVV���DUHDV�±�³,GHDV�	�2SSRUWXQLWLHV´��
³5HVRXUFHV´�DQG�³,QWR�$FWLRQ´��7KH�IUDPHZRUN�DGGV�IXUWKHU�YDOXH�E\�SURYLGLQJ�D�SURJUHVVLRQ�
PRGHO� IRU�VNLOOV�DQG�SURYLGHV����� UHODWHG� OHDUQLQJ�RXWFRPHV� IRU�FRQVLGHUDWLRQ�LQVSLUDWLRQ� LQ�
GHILQLQJ�PRGXOHV�DQG�SURJUDPPHV����
�
WP2 Solving complex challenges (Communications and networking)  
�
7R�FUHDWH�³EURDG�WHFKQRORJLVWV´��&RPPXQLFDWLRQV�DQG�QHWZRUNLQJ�LQYROYH�D�VHW�RI�VNLOOV�DURXQG�
SURIHVVLRQDO�FDSDELOLWLHV�VXFK�DV�SURMHFW�PDQDJHPHQW��WHDPZRUN��DQG�ZULWWHQ�FRPPXQLFDWLRQ��
7KHVH�DUH�EHVW�FDSWXUHG�E\�WKH�³��VW�FHQWXU\�VNLOOV´�E\�WKH�:RUOG�(FRQRPLF�)RXQGDWLRQ��:RUOG�
(FRQRPLF� )RUXP��� ������ �)LJXUH� ���� 7KLV� VSOLWV� WKH� VNLOOV� LQWR� �� FDWHJRULHV�� IRXQGDWLRQDO�
OLWHUDFLHV��FRPSHWHQFLHV��DQG�FKDUDFWHU�TXDOLWLHV���
�

�
�

)LJXUH���9LVXDOLVDWLRQ�RI���VW�&HQWXU\�6NLOOV��:RUOG�(FRQRPLF�)RUXP���������
�
WP3 Sustainability competence: Social, environment, and technical responsibility  
 
7R�FUHDWH�³5HVSRQVLEOH�HQJLQHHUV´��WKH�(8�*UHHQ&RPS�IUDPHZRUN�VHUYHV�DV�D�XVHIXO�PRGHO�
WR�FDSWXUH�WKH�VNLOOV��%LDQFKL��������±�VHH�)LJXUH����7KLV�FRQVLGHUV�VXVWDLQDELOLW\�DFURVV���DUHDV��
HPERG\LQJ� VXVWDLQDELOLW\� YDOXHV�� HPEUDFLQJ� FRPSOH[LW\� LQ� VXVWDLQDELOLW\�� HQYLVLRQLQJ�
VXVWDLQDEOH�IXWXUHV��DQG�DFWLQJ�IRU�VXVWDLQDELOLW\��,Q�HDFK�DUHD�WKHUH�DUH�VHYHUDO�VNLOOV�����
�
�

�
���
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�
�

)LJXUH���9LVXDOLVDWLRQ�RI�(8�*UHHQ&RPS�IURP�>%LDQFKL�������@  
�
6XVWDLQDELOLW\� LV� FRQVLGHUHG� D� WUDQVIRUPDWLYH� WHFKQRORJ\�� WKDW� WRJHWKHU� ZLWK� GLJLWDOL]DWLRQ�
FUHDWHV�D�IUDPHZRUN�IRU� IXWXUH�SURGXFWV�DQG�PDUNHWV��*XDQGDOLQL���������7KLV�GHYHORSPHQW�
LQFUHDVHV�WKH�QHHG�RI�NQRZOHGJH�IRU�WKH�HQJLQHHU�WR�EH�DEOH�WR�KDQGOH�DQG�PDVWHU�WKH�VNLOOV�
DQG�NH\� FRPSHWHQFHV�QHHGHG� �5HGPDQ�	�:LHN�� �������7KH�HQJLQHHU�ZLOO� QHHG�D�EURDGHU�
WRROER[�RI�DQG�EH�DEOH�WR�FRQQHFW�GLIIHUHQW�ILHOGV�DQG�FRPSHWHQFHV��9HQQ�HW�DO���������7KH�
VWXGHQW� VKRXOG� GXULQJ� WKH� HGXFDWLRQ� JHW� WKH� RSSRUWXQLW\� WR� WUDLQ� WKH� NH\� FRPSHWHQFHV� IRU�
VXVWDLQDEOH�GHYHORSPHQW�E\�OHDUQLQJ�WR�VROYH�FRPSOH[�FKDOOHQJHV��8QHVFR���������
�
Systemic adoption across partners  
�
0$62((�SDUWQHUV�ZLOO�VKDUH�EHVW�SUDFWLFH�WKURXJK�VKDULQJ�FDVH�VWXGLHV��0RUHRYHU��WR�IDFLOLWDWH�
LQWHJUDWLRQ�RI�QHZ�SUDFWLFH�LQWR�WKHLU�LQVWLWXWLRQV��WKH�FDVH�VWXGLHV�ZLOO�EH�VWUXFWXUHG�GUDZLQJ�RQ�
WKH�OLWHUDWXUH�RI�GLIIXVLRQ�RU�LQQRYDWLRQV�IUDPHZRUN�±�QRWDEO\�WKH�SURSDJDWLRQ�SDUDGLJP��)UR\G��
������ZKHUH�WKH�NH\�REMHFW�LV�WR�PD[LPLVH�WKH�HIILFDF\�DQG�WKH�ILW�WR�WKH�SDUWQHU�WR�DOORZ�IRU�
PHDQLQJIXO�DGRSWLRQ��)LJXUH�����7KH�FKDUDFWHULVWLFV�RI�D�SURSDJDWLRQ�SDUDGLJP�LQFOXGH���
�
•� 7KH�IRFXV�EHLQJ�ILW�UDWKHU�WKDQ�HYLGHQFH�RI�HIILFDF\��7KLV�UHTXLUHV�GLDORJXH�ZLWK�SDUWQHUV�

IRU�KRZ�WR�DGDSW�DQ�LQQRYDWLRQ�DW�D�SDUWQHU���
�
•� 7KH� LQQRYDWLRQV� VKRXOG� EH� FKDUDFWHULVHG�E\� XVDELOLW\� WR� SURYLGH�JHQHUDOLVDWLRQ� WR� RWKHU�

VHWWLQJV��UDWKHU�WKDQ�VWURQJ�GDWD���
�
•� 3DUWQHU� LQWHUDFWLRQV� WKURXJK� FDVH� VWXG\�SUHVHQWDWLRQV�RXJKW� WR� VXSSRUW� DGRSWLRQ� UDWKHU�

WKDQ�UDLVH�DZDUHQHVV���
�
•� 7KH�GLIIHUHQW�LQVWUXFWLRQDO�V\VWHPV��H�J���&DQYDV��0RRGOH��PXVW�EH�FRQVLGHUHG�DV�SDUW�RI�

WKH�FDVH�VWXG\�VR�WKDW�WHFKQLFDO�IULFWLRQV�FDQ�EH�UHGXFHG����
�
�

�
���
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)LJXUH���9LVXDOLVDWLRQ�RI�WKH�SURSDJDWLRQ�SDUDGLJP�DQG�GLIIHUHQFHV�ZLWK�GHDPLQDWLRQ�
SDUDGLJP��)UR\G��������

�
 
Engineering education research (WP4) 
�
7KH�(QJLQHHULQJ�UHVHDUFK�DFWLYLW\�ZLOO�JXLGH�WKH�GDWD�FROOHFWLRQ�LQ�WKH�VWXG\�VR�WKDW�LW�FDQ�KHOS�
DQVZHU�VRPH�NH\�UHVHDUFK�TXHVWLRQV�IRU�WKH�SURMHFW��7KH�WKUHH�UHVHDUFK�TXHVWLRQV�DUH���
�
•� 54���:KDW�DUH�WKH�VLPLODULWLHV�DQG�GLIIHUHQFHV�EHWZHHQ�HQJLQHHULQJ�SDUWQHUV��WKHLU�VWXGHQW�

ERGLHV��WHDFKLQJ��SURJUDPPH�VWUXFWXUHV��DQG�LQVWLWXWLRQ�FXOWXUH"��
�
•� 54���+RZ�DUH�WKH�VNLOOV�FXUUHQWO\�WDXJKW�DQG�HPEHGGHG�LQ�SURJUDPPHV"�:KDW�DUH�VWXGHQW�

DWWLWXGHV�WR�OHDUQLQJ�WKHVH"�+RZ�GR�ZH�GHILQH�DQG�PHDVXUH�VRFLDO�RXWFRPHV"��
�
•� 54���:KLFK�QHZ�DSSURDFKHV�FDQ�ZH�HPSOR\�WR�EHWWHU�WHDFK�WKHVH�VNLOOV�WKDW�GHOLYHU�EHWWHU�

VRFLDO�DQG�DFDGHPLF�RXWFRPHV"��
�
•� 7R�DQVZHU�WKHVH�TXHVWLRQV��WKH�IROORZLQJ�GDWD�LV�FDSWXUHG���

�
o� &XUULFXOXP�PDSSLQJV�±�ZKHUH�VNLOOV�DUH�WDXJKW�LQ�WKH�SDUWQHUV���
o� 6WXGHQW�TXHVWLRQQDLUH�RQ�DWWLWXGHV�WR�OHDUQLQJ�QRQ�WHFKQLFDO�VNLOOV���
o� 6WDII�TXHVWLRQQDLUH�RQ�DWWLWXGHV�WR�WHDFKLQJ�QRQ�WHFKQLFDO�VNLOOV���
o� 6HPL�VWUXFWXUHG�LQWHUYLHZ�DQG�IRFXV�JURXS�SURWRFRO�RQ�VWXGHQW�DWWLWXGHV�WR�SDUWQHU�

WHDFKLQJV���
o� 6HPL�VWUXFWXUHG�LQWHUYLHZ�SURWRFRO�RQ�VWDII�DWWLWXGHV�WR�RWKHU�SDUWQHU�WHDFKLQJV���
�

�
2QFH�WKH�GDWD�LV�FDSWXUHG��UHVSRQVHV�ZLOO�EH�WUDQVFULEHG��WUDQVODWHG��DQG�FRGHG�EHIRUH�DQDO\VLV�
WHFKQLTXHV�HPSOR\HG�IROORZLQJ�D�PL[HG�PHWKRGV�DSSURDFK���
�

�
���
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•� )RU�DQDO\VLV�RI�DWWLWXGHV��([SORUDWRU\�IDFWRU�DQDO\VLV��)DEULJDU���������6HOI�GHWHUPLQDWLRQ�
WKHRU\��'HFL���������

�
•� 7R� FRPSDUH� GLIIHUHQFHV� EHWZHHQ� SDUWQHUV�� $FWLYLW\� WKHRU\� �1XVVEDXPHU�� �������

/HJLWLPDWLRQ�FRGH�WKHRU\��0DWRQ���������
�

�
0L[HG�PHWKRGV����
�
7KH�0$62((�SURMHFW�DLPV�DUH�WR�H[DPLQH�WKH�VLPLODULWLHV�DQG�GLIIHUHQFHV�EHWZHHQ�LQVWLWXWLRQV�
LQ�WHUPV�RI�VWXGHQW�ERGLHV��WHDFKLQJ��SURJUDPPH�VWUXFWXUHV��DQG�LQVWLWXWLRQDO�FXOWXUH���+RZHYHU��
ZH�DOVR�ZDQW�WR�H[SORUH�KRZ�VNLOOV�ZHUH�WDXJKW��ZKDW�VWXGHQW�DWWLWXGHV�ZHUH�LQ�WHUPV�RI�OHDUQLQJ�
WKHVH�VNLOOV��DQG�KRZ�ZH�FDQ�EHWWHU�WHDFK�WKHP��:KLOVW�LW�LV�SRVVLEOH�WR�JDWKHU�VRPH�RI�WKLV�GDWD�
ZLWKLQ�D�TXDQWLWDWLYH�PDQQHU��H[SORULQJ�VWXGHQW�DWWLWXGHV�QHHGV�D�PRUH�TXDOLWDWLYH�DSSURDFK��
OHDGLQJ�WR�WKH�GHFLVLRQ�WR�DGRSW�D�PL[HG�PHWKRG�UHVHDUFK�GHVLJQ��
��
-RKQVRQ� DQG� 2QZXHJEX]LH� ������� DUJXH� WKDW� ZKHQ� FRPSDULQJ� D� VLQJOH� PHWKRG� UHVHDUFK�
DSSURDFK�ZLWK�D�PL[HG�PHWKRG�RQH��LW�LV�WKH�GLYHUVH�QDWXUH�RI�PL[HG�PHWKRGV�WKDW�UHVXOWV�LQ�
³VXSHULRU�UHVHDUFK´��-RKQVRQ�DQG�2QZXHJEX]LH��������S������7KH\�IXUWKHU�DUJXH�WKDW�PL[HG�
PHWKRGV� DOORZ� UHVHDUFKHUV� WR� GHYHORS� D� JUHDWHU� XQGHUVWDQGLQJ� RI� WKH� VWUHQJWKV� DQG�
ZHDNQHVVHV� RI� ERWK� VLQJXODU� SDUDGLJPV�� ZKLFK� WKHQ� DOORZV� WKH� UHVHDUFK� WHDP� WR� GHYHORS�
VWUDWHJLHV�E\�XVLQJ�DQG�FRPELQLQJ�PHWKRGV�WKDW�ZRXOG�FRPSOHPHQW�HDFK�RWKHU�DQG�XOWLPDWHO\�
EH�RI�PRVW�EHQHILW�WR�WKHLU�VWXG\��-RKQVRQ�DQG�7XUQHU��������-RKQVRQ�DQG�2QZXHJEX]LH���������
�
,W� LV� LPSRUWDQW� WR� HVWDEOLVK� KRZ� HDFK� FRPSRQHQW� ZLWKLQ� D� PL[HG� PHWKRG� SURMHFW� LQWHUDFWV�
�'HQVFRPEH���������IRU�H[DPSOH��GRHV�D�FRPSRQHQW�FUHDWH�D�PRUH�FRPSOHWH�SLFWXUH�RU�GRHV�
RQH� FRPSRQHQW� JXLGH� DQRWKHU� FRPSRQHQW�� 7R� KHOS� XQGHUVWDQG� KRZ� WKLV� PL[HG� PHWKRG�
UHVHDUFK�KDV�EHHQ�VWUXFWXUHG�� WKH�UHVHDUFK�TXHVWLRQV�ZHUH�EURNHQ�GRZQ�LQWR�HDFK�PHWKRG�
XVHG�WR�KHOS�DQVZHU�LW��7KH�GLIIHUHQW�PHWKRGV�XVHG�ZLOO�EH��GRFXPHQWDWLRQ�DQDO\VLV��VXUYH\V��
IROORZHG�E\�LQWHUYLHZV�DQ�IRFXV�JURXSV�WR�UHIOHFW�GLIIHUHQW�DVSHFWV��)LJXUH�����
�

Documentation        Survey        Interviews        Focus Groups    
University college/school 
websites (RQ1/2)    
•Teaching    
•Programme structures    
•Institution culture    
•How skills are taught    
•Access to scholarships 
(identifying support for 
disadvantaged)    
    

    Demographic (RQ2)    
•Identify disadvantaged (Sutton 
Trust)    
•Free school meals (secondary)    
•First to go to university    
•Postcode    
Similarities and    
differences (RQ1):    
•Engineering partners    
•Student bodies    
•Teaching    
•Programme structures    
•Institution culture    
•How are skills taught    
    

    Attitudes (RQ2)    
•Student attitudes to 
learning these skills    
    
Approaches (RQ3)    
•Which new 
approaches to better 
teach these skills to 
deliver better social and 
academic outcomes.    
    

    Approaches (RQ3)    
•Which new approaches can 
we employ to better teach 
these skills that deliver better 
social and academic 
outcomes.    
  

�
)LJXUH���2YHUYLHZ�RI�UHVHDUFK�TXHVWLRQV�DQG�PHWKRGV�XVHG�WR�DQVZHU�WKHP�

�
5HIOHFWLQJ� RQ� KRZ� HDFK� FRPSRQHQW� UHODWHV� WR� WKH� RWKHUV� �'HQVFRPEH�� ������� WKH�
GRFXPHQWDWLRQ� DQG� VXUYH\� DVSHFWV� DUH� ERWK� GHVLJQHG� WR� REWDLQ� DQ� RYHUYLHZ� RI� FXUUHQW�
SUDFWLFHV��GHPRJUDSKLFV��DQG�VLPLODULWLHV�DQG�GLIIHUHQFHV��7KH�LQWHUYLHZV�DQG�IRFXV�JURXSV�DUH�
GHVLJQHG�WR�H[SORUH�DWWLWXGHV�DQG�DSSURDFKHV�DQG�ZLOO�EXLOG�RQ�LQIRUPDWLRQ�IRXQG�ZLWKLQ�WKH�
GRFXPHQWDWLRQ�DQG�VXUYH\�SKDVH��7KHUH�LV�D�PL[WXUH�RI�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�DSSURDFKHV�
UHTXLUHG��
�

�
���
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CONCLUSION AND DISCUSSION 
 
(85�$&(�DFFUHGLWDWLRQ�VWDQGDUGV��&',2��DQG�D�JOREDOLVHG�HQJLQHHULQJ�HGXFDWRU�SURIHVVLRQ�
FXOWLYDWH�WKH�VWDQGDUGLVDWLRQ�RI�GHJUHH�SURJUDPPHV�DFURVV�WKH�(XURSHDQ�FRQWLQHQW��'HVSLWH�
WKLV��HQJLQHHULQJ�IDFXOWLHV�KDYH�GLIIHUHQW�FXOWXUHV�DQG�FRQWH[WV�LQ�ZKLFK�WKH\�KDYH�GHYHORSHG�
WKHLU� SURJUDPPHV� WR� WHDFK� HQJLQHHULQJ� VNLOOV� WR� EHVW� VHUYH� WKHLU� HPSOR\PHQW�PDUNHWV� DQG�
RSWLPLVHG�WR�VXLW�WKHLU�XQLTXH�VWXGHQW�SRSXODWLRQV��$OO�SDUWQHUV�KDYH�SUDFWLVHV�IRU�VWXGHQWV�WR�
OHDUQ�WKHVH�VRIW�VNLOOV��KRZHYHU�GLIIHUHQW�DSSURDFKHV��DQG�PHWKRGV�WR�WUDLQ�WKHP��7KH�ILUVW�SDUW�
RI�WKH�SURMHFW�KDV�FRPSDUHG�SURJUDP�VWUXFWXUHV�DQG�WHDFKLQJ�FXOWXUHV��ILQGLQJ�ERWK�VLPLODULWLHV�
DQG�GLIIHUHQFHV��%\�PHHWLQJ�LQ�GHYHORSLQJ�ZRUNVKRSV��D�FUHDWLYH�OHDUQLQJ�SURFHVV�KDV�EHHQ�
VWDUWHG�DQG�WKH�TXHVWLRQV�DUH�EURXJKW�LQWR�IRFXV��EXW�ZKDW�LV�WKH�FRPPRQ�FRUH�RI�WKH�GLIIHUHQW�
HGXFDWLRQ�V\VWHPV"�7KH�0$62((�SURMHFW�DLPV�WR�PD[LPLVLQJ�ERWK�WKH�DFDGHPLF�DQG�VRFLDO�
RXWFRPHV� LQ�HQJLQHHULQJ�HGXFDWLRQ� WKURXJK�V\VWHPDWLF�VKDULQJ�RI�NQRZOHGJH�DQG�H[SHUWLVH�
DFURVV�ERUGHUV�WR�GLVFRYHU�GLIIHUHQFHV�LQ�DSSURDFKHV�WR�WHDFKLQJ�VNLOOV�DQG�KRZ�WKH\�PLJKW�EH�
DGDSWHG�LQ�QHZ�FRQWH[WV��
�
�
FINANCIAL SUPPORT ACKNOWLEDGEMENTS 
�
7KLV� SURMHFW� LV� IXQGHG� E\� (8QL:HOO� �� 7KH� (XURSHDQ�8QLYHUVLW\� IRU�:HOOEHLQJ�� D� 8QLYHUVLW\�
DOOLDQFH�IXQGHG�E\�WKH�(XURSHDQ�FRPPLVVLRQ�XQGHU�WKH�(5$6086��SURJUDPPH�LQ�������
�
 
REFERENCES 
�
%DFLJDOXSR��0�� .�� �������� (QWUH&RPS�� 7KH� HQWUHSUHQHXUVKLS� FRPSHWHQFH� IUDPHZRUN�� /X[HPERXUJ��
3XEOLFDWLRQ�2IILFH�RI�WKH�(XURSHDQ�8QLRQ����
%HUJ��/��'����������3URGXFLQJ�DQ[LHW\�LQ�WKH�QHROLEHUDO�XQLYHUVLW\��&DQDGLDQ�*HRJUDSKHU�OH�JpRJUDSKH�
FDQDGLHQ������������
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WKH�(XURSHDQ�8QLRQ��/X[HPERXUJ��������,6%1��������������������GRL�����������������-5&��������
&HFK��(����������7KH��PLV��IUDPLQJ�RI�VRFLDO�MXVWLFH��:K\�LGHRORJLHV�RI�GHSROLWLFL]DWLRQ�DQG�PHULWRFUDF\�
KLQGHU�HQJLQHHUV
�DELOLW\�WR�WKLQN�DERXW�VRFLDO�LQMXVWLFHV��,Q�-��/XFHQD��(QJLQHHULQJ�HGXFDWLRQ�IRU�VRFLDO�
MXVWLFH��SS����������'RUGUHFKW��6SULQJHU���
&HFK�� (�� $�� �������� &XOWXUH� RI� GLVHQJDJHPHQW� LQ� HQJLQHHULQJ� HGXFDWLRQ"�� 6FLHQFH�� 7HFKQRORJ\�� 	�
+XPDQ�9DOXHV����������
'HFL��(��/����������6HOI�GHWHUPLQDWLRQ�WKHRU\����
'HQVFRPEH��0���������7KH�*RRG�5HVHDUFK�*XLGH���WK�HGQ��2SHQ�8QLYHUVLW\�3UHVV��
)DEULJDU��/��5����������([SORUDWRU\�IDFWRU�DQDO\VLV��2[IRUG�8QLYHUVLW\�3UHVV���
)DXONQHU��:����������1XWV�DQG�%ROWV�DQG�3HRSOH
�*HQGHU�7URXEOHG�(QJLQHHULQJ�,GHQWLWLHV��6RFLDO�VWXGLHV�
RI�VFLHQFH�������������������
)UR\G��-��(����������)URP�GLVVHPLQDWLRQ�WR�SURSDJDWLRQ��$�QHZ�SDUDGLJP�IRU�HGXFDWLRQ�GHYHORSHUV���������
��������
*XDQGDOLQL�� ,�� ��������6XVWDLQDELOLW\� WKURXJK�GLJLWDO� WUDQVIRUPDWLRQ��$� V\VWHPDWLF� OLWHUDWXUH� UHYLHZ� IRU�
UHVHDUFK�JXLGDQFH��-RXUQDO�RI�%XVLQHVV�5HVHDUFK����������������
-RKQVRQ��5��%��DQG�2QZXHJEX]LH��$��-���������µ0L[HG�0HWKRGV�5HVHDUFK��$�5HVHDUFK�3DUDGLJP�:KRVH�
7LPH�+DV�&RPH¶��(GXFDWLRQDO�5HVHDUFKHU���������SS����±����GRL�����������������;������������
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-RKQVRQ��5�� %�� DQG�7XUQHU�� /�� $�� ������� µ'DWD� FROOHFWLRQ� VWUDWHJLHV� LQ�PL[HG�PHWKRGV� UHVHDUFK¶�� LQ�
7DVKDNNRUL��$��DQG�7HGGOLH��&���HGV��+DQGERRN�RI�PL[HG�PHWKRGV�LQ�VRFLDO�DQG�EHKDYLRUDO�UHVHDUFK��
7KRXVDQG�2DNV��&DOLIRUQLD��6DJH�3XEOLFDWLRQV��SS�����±�����
/XFDV��%��&����������7KLQNLQJ�/LNH�DQ�(QJLQHHU��,PSOLFDWLRQV�IRU�WKH�HGXFDWLRQ�V\VWHP��/RQGRQ��5R\DO�
$FDGHPQ\�RI�(QJLQHHULQJ���
0DWRQ��.��+����������.QRZOHGJH�EXLOGLQJ��HGXFDWLRQDO�VWXGLHV�LQ�OHJLWLPDWLRQ�FRGH�WKHRU\��URXWOHGJH���
1XVVEDXPHU�� '�� �������� $Q� RYHUYLHZ� RI� FXOWXUDO� KLVWRULFDO� DFWLYLW\� WKHRU\� �&+$7�� XVH� LQ� FODVVURRP�
UHVHDUFK������WR�������(GXFDWLRQDO�UHYLHZ�����������������
5HGPDQ��$��:LHN��$����������&RPSHWHQFLHV�IRU�$GYDQFLQJ�7UDQVIRUPDWLRQV�7RZDUGV�6XVWDLQDELOLW\��D�
6\VWHPDWLF�5HYLHZ��)URQWLHUV�LQ�(GXFDWLRQ����
7RUPH\��5��/����������7KH�IRUPDO�DQG�KLGGHQ�FXUULFXOD�RI�HWKLFV�LQ�HQJLQHHULQJ�HGXFDWLRQ����UG�DQQXDO�
6(),�FRQIHUHQFH����
81(6&2��������(GXFDWLRQ�IRU�VXVWDLQDEOH�GHYHORSPHQW��D�URDGPDS��3DULV���81(6&2�������,6%1�����
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Neil Cooke KDV�YDVW�H[SHULHQFH�IURP�UHVHDUFK�DQG�WHDFKLQJ�DFWLYLWLHV�FRYHULQJ�V\VWHPV�DQG�
GDWD�HQJLQHHULQJ��PXOWLPRGDO�SK\VLRORJLFDO�VLJQDO�SURFHVVLQJ��DUWLILFLDO� LQWHOOLJHQFH��DIIHFWLYH�
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