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ABSTRACT 
 
7KH�8QLYHUVLW\�RI�7ZHQWH��6D[LRQ�8QLYHUVLW\�RI�$SSOLHG�6FLHQFHV��52&�RI�7ZHQWH��YRFDWLRQDO�
HGXFDWLRQ��� FHQWUH� RI� H[SHUWLVH� 7HFK<RXU)XWXUH� DQG� WKH� +�+XE� 7ZHQWH�� LQ� ZKLFK� YDULRXV�
UHJLRQDO� K\GURJHQ� LQWHUHVWHG� FRUSRUDWLRQV� DUH� LQYROYHG��ZRUN� WRJHWKHU� WR� VKDSH� D� OHDUQLQJ�
FRPPXQLW\� �/&�� IRU� WKH� GHYHORSPHQW� RI� LQQRYDWLYH� K\GURJHQ� WHFKQRORJ\�� 7KH� FRRSHUDWLRQ�
EHWZHHQ�FRPSDQ\�HPSOR\HHV��UHVHDUFKHUV�DQG�VWXGHQWV�SURYLGHV�D�PHDQV�WR�MRLQWO\�ZRUN�RQ�
VROXWLRQV� IRU� UHDO�OLIH� SUREOHPV� ZLWKLQ� WKH� HQHUJ\� WUDQVLWLRQ�� 7KLV� LQYROYHV� D� FURVV�FKDLQ�
FROODERUDWLRQ�RI�WHFKQLFDO�SURJUDPV��SURIHVVRUVKLSV�DQG��ILHOG��H[SHUWV��VXSSRUWHG�E\�KXPDQ�
FDSLWDO�VSHFLDOLVWV�� ,Q�WKH�/&��D�GHFHQWUDOL]HG�K\GURJHQ�SURGXFWLRQ�XQLW�ZLWK�VWRUDJH�RI�JUHHQ�
K\GURJHQ�LV�GHVLJQHG�DQG�EXLOW��7KH�PDLQ�TXHVWLRQ�IRU�WKLV�UHVHDUFK�LV��KRZ�FDQ�WKH�GHVLJQ�DQG�
FRQVWUXFWLRQ�SURFHVV�RI�DQ�DONDOLQH�HOHFWURO\]HU�EH�DUUDQJHG�LQ�D�FKDOOHQJH�EDVHG�/&�LQ�ZKLFK�
VWXGHQWV�� FRPSDQ\� HPSOR\HHV� �VSHFLDOLVWV�� DQG� UHVHDUFKHUV� FDQ� OHDUQ�� LQQRYDWH�� EXLOG�XS�
NQRZOHGJH�DQG�EHQHILW"�
�
,Q� WKLV� SURMHFW� WKH� FRQFHSW� RI� D� /&� LV� GHYHORSHG� DQG� LPSOHPHQWHG� LQ� FROODERUDWLRQ� ZLWK�
FRPSDQLHV�DQG�NQRZOHGJH� LQVWLWXWLRQV�DW�GLIIHUHQW� OHYHOV��7KH�FRQFUHWH�VWHSV�DUH�GHVFULEHG�
EHORZ��
�
��� -RLQW�VHVVLRQ�EHWZHHQ�+XPDQ�5HVRXUFH�DQG�'HYHORSPHQW��+5'��VSHFLDOLVWV�DQG�

HQJLQHHUV���UHVHDUFKHUV�WR�H[SORUH�WKH�LPSRUWDQW�IDFWRUV�IRU�D�/&��7KH�UHVXOWV�RI�WKLV�
VHVVLRQ� ZLOO� EH� LQFRUSRUDWHG� LQWR� D� EOXHSULQW� IRU� WKH� /&� E\� WKH� KXPDQ� FDSLWDO�
VSHFLDOLVWV��

��� 7KH�SURMHFW�LV�FDUULHG�RXW�DFFRUGLQJ�WR�WKH�DJUHHPHQWV�RI�WKH�EOXHSULQW��7KH�EOXHSULQW�
LV�FRQWLQXRXVO\�XSGDWHG�EDVHG�RQ�WKH�SHULRGLF�UHIOHFWLRQV�DQG�REVHUYHG�SRLQWV�IRU�
LPSURYHPHQW��

��� ,PSDFW� LQWHUYLHZV�DQG�SHULRGLF� UHIOHFWLRQ� UHYLHZ� WKH�SURFHHGLQJ�RI� WKH� /&� LQ� WKLV�
HQJLQHHULQJ�SURFHVV��
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7KH�ILUVW�LPSDFW�LQWHUYLHZ�UHYHDOV�WKDW�WKH�FRQFHSW�RI�WKH�/&�LV�YHU\�EHQHILFLDO�IRU�FRPSDQLHV��
,W�LQFUHDVHV�RYHUDOO�NQRZOHGJH�RQ�K\GURJHQ�V\VWHPV��SURPRWHV�FRRSHUDWLRQ�DQG�FRQQHFWLRQ�
ZLWK�RWKHU�FRPSDQLHV�DQG�DLGV�WR�WKHLU�PDUNHW�SURSRVLWLRQ�DV�ZHOO��6WXGHQWV�JHW�WKH�RSSRUWXQLW\�
WR�ZRUN�LQ�FORVH�FRQWDFW�ZLWK�PXOWLSOH�FRPSDQ\�SURIHVVLRQDOV�DQG�EXLOG�XS�D�QHWZRUN�RI�WKHLU�
RZQ�� $OVR�WKH�FRRSHUDWLRQ�ZLWK�VWXGHQWV�IURP�GLIIHUHQW�GLVFLSOLQHV�EURDGHQV�WKHLU�YLHZ�DV�D�
SURIHVVLRQDO��VRPHWKLQJ�ZKLFK�LV�GLIILFXOW�WR�DFKLHYH�LQ�D�PRQR�GLVFLSOLQDU\�SURMHFW��
�
�
KEYWORDS 
 
+\GURJHQ�GHYHORSPHQW��K\GURJHQ�DSSOLFDWLRQV��/HDUQLQJ�&RPPXQLWLHV��HQJLQHHULQJ��VWDQGDUGV��
�����������������
�
�
INTRODUCTION 
 
'XH�WR�ZRUOGZLGH�FOLPDWH�FKDQJH�FDXVHG�E\�&2��HPLVVLRQV��WKHUH�LV�DQ�LQFUHDVLQJ�XUJHQF\�WR�
FKDQJH�HQHUJ\�V\VWHPV� WRZDUGV������UHQHZDEOH�HQHUJ\�� *UHHQ�K\GURJHQ� LV�D�SURPLVLQJ�
UHQHZDEOH�HQHUJ\�FDUULHU�IRU�WUDQVSRUWDWLRQ��LQGXVWULDO�DSSOLFDWLRQV��EXLOGLQJ�DFWLYLWLHV�DQG�KHDW�
GHPDQG��,W�LV�SURGXFHG�HLWKHU�IURP�ELREDVHG�VRXUFHV�RU�E\�HOHFWURO\VLV�RI�ZDWHU�XVLQJ�HOHFWULFLW\�
IURP�UHQHZDEOH�VRXUFHV� � H�J�� QH[W�WR�ODUJH�ZLQG�WXUELQH�RU�VRODU�39�IDUPV��RU�DV�SDUW�RI�ORFDO�
RU�UHJLRQDO�HQHUJ\�KXEV��6KLYD�.XPDU�HW�DO���������1JX\HQ�HW�DO����������
7KH�GHPDQG�IRU�HQJLQHHUV�ZLWK�HOHFWURO\]HU�DQG�K\GURJHQ�NQRZ�KRZ�LV�LQFUHDVLQJ��VR�WKHUH�LV�
D� QHHG� IRU� K\GURJHQ� UHODWHG� WUDLQLQJ� RSSRUWXQLWLHV� �7UHWVLDNRYD�0F1DOO\� HW� DO��� �������
/HDUQ LQJ �&RPPXQL W LHV � �/&V��KDYH�SURYHQ�WR�EH�D�VXLWDEOH�IRUP�RI�WUDLQLQJ��&RUSRUDDO�HW�
DO����������DQG�LW�PD\�FRYHU�GLIIHUHQW�HQJLQHHULQJ�DQG�VRFLHWDO�DVSHFWV�RI�K\GURJHQ�WHFKQRORJ\��
$FFRUGLQJ�WR�¶7KH�IXWXUH�RI�K\GURJHQ¶��*�O�HW�DO����������LW�LV�H[SHFWHG�WKDW�WKH�FUHDWLRQ�RI�MREV�
LQ�PDQXIDFWXULQJ�� LQVWDOODWLRQ� DQG�PDLQWHQDQFH� RI� HOHFWURO\]HU� V\VWHPV�ZLOO� EH� LQFUHDVLQJO\�
LPSRUWDQW� ZRUOGZLGH�� 7KH� LPSRUWDQFH� RI� D� SRWHQWLDO� YRFDWLRQDO� WUDLQLQJ� EDVHG� �H��OHDUQLQJ�
SURJUDP�LV�VWUHVVHG��FRYHULQJ�GLIIHUHQW�W\SHV�RI�IXHO�FHOOV�DQG�DSSOLFDWLRQV�DQG�WDUJHWHG�PDLQO\�DW�
VDIHW\��DXWRPRWLYH�DQG�VWDWLRQDU\�IXHO�FHOOV��
'XULQJ�WKH�ODVW����\HDUV��WKH�&RQFHLYH��'HVLJQ��,PSOHPHQW�DQG�2SHUDWH��&',2��LQLWLDWLYH�KDV�
EHHQ�IRFXVLQJ�RQ�EULGJLQJ�WKH�JDS�EHWZHHQ�HQJLQHHULQJ�HGXFDWLRQ�DQG�WKH�LQGXVWU\¶V�YLVLRQ�IRU�
WKHLU�QHZ�HPSOR\HHV¶�VNLOOV��$FFRUGLQJ�WR�WKH�&',2��HQJLQHHULQJ�HGXFDWLRQ�VKRXOG�IRFXV�RQ�UHDO��
ZRUOG�GHPDQGV�LQ�WKH�FRPSOHWH�YDOXH�FKDLQ�DQG�DOO�VNLOOV�QHHGHG�WR�VXFFHVVIXOO\�H[HFXWH�WKH�
HQJLQHHULQJ�SURIHVVLRQ��&UDZOH\�HW�DO����������+HQFH��WKH�&',2�DSSURDFK�LV�ODUJHO\�EDVHG�RQ�
WKH�LGHD�WKDW�VWXGHQWV�VKRXOG��GXULQJ�WKHLU�WLPH�DW�WKH�XQLYHUVLW\��IDFH�UHDOLW\�DOLNH�FRQWH[WV�DQG�
VLWXDWLRQV� WKDW� IDFLOLWDWH� OHDUQLQJ� RI� SURIHVVLRQDO� VNLOOV� ZKLFK� DUH� YHU\� LPSRUWDQW� WR� SUHSDUH�
VWXGHQWV�IRU�WKHLU�IXWXUH�SURIHVVLRQ��6LPXODWLQJ�WKHVH�VHWWLQJV�FDQ�LQFUHDVH�VWXGHQWV¶�PRWLYDWLRQ�
DQG�HQKDQFHV�OHDUQLQJ��
7KH�8QLYHUVLW\�RI�7ZHQWH��6D[LRQ�8QLYHUVLW\�RI�$SSOLHG�6FLHQFHV��52&�RI�7ZHQWH��YRFDWLRQDO�
HGXFDWLRQ���FHQWUH�RI�H[SHUWLVH�7HFK<RXU)XWXUH�DQG�WKH�+�+XE�7ZHQWH�ZRUN�WRJHWKHU�WR�VKDSH�
D�FKDOOHQJH�EDVHG�/&��ZKHUH�D�GHFHQWUDOL]HG�SURGXFWLRQ�XQLW�ZLWK�VWRUDJH�RI�JUHHQ�K\GURJHQ�
LV�GHVLJQHG�DQG�EXLOW��
�
,Q�VHFWLRQ����D�WKHRUHWLFDO�EDFNJURXQG�RI�FKDOOHQJH�EDVHG�/&V�LV�SUHVHQWHG��7KH�WKHRU\�LV�XVHG�
WR�GHYHORS�D�EOXHSULQW� IRU� WKH�FKDOOHQJH�EDVHG�/&� LQ� WKH�HQJLQHHULQJ�SURMHFW�+<*(1(6<6�
�VHFWLRQ� ����7KH� ILUVW� LPSDFW� LQWHUYLHZ� LQGLFDWHV� WKDW� WKH�/&� LV� IXQFWLRQLQJ�ZHOO�DQG� WKH� ILUVW�
FRQFOXVLRQV�WKDW�FDQ�EH�GUDZQ��DUH�SUHVHQWHG�LQ�VHFWLRQ���DQG���RI�WKLV�SDSHU��7KH�SDSHU�HQGV�
ZLWK�VHFWLRQ���E\�H[SUHVVLQJ�VRPH�IXWXUH�OLQHV�RI�UHVHDUFK��
�  
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SETTING UP AN EFFECTIVE LC 
 
/&V�DUH�SXEOLF�SULYDWH�SDUWQHUVKLSV� LQ�ZKLFK� OHDUQLQJ��ZRUNLQJ�DQG� LQQRYDWLRQ�PHUJH� LQWR�D�
K\EULG� OHDUQLQJ�HQYLURQPHQW�� $OWKRXJK� WKHUH� LV� D�JUHDW� GLYHUVLW\� RI�PDQLIHVWDWLRQV�RI� /&V�� D�
QXPEHU�RI�FRUH�GLPHQVLRQV�FDQ�EH�VSHFLILHG��:HVW�HW�DO���������� $�¶FRPPXQLW\¶�LV�VHHQ�DV�D�
JURXS�RI�SHRSOH�ZKR�LQWHUDFW�ZLWK�HDFK�RWKHU�DURXQG�D�FRPPRQ�LVVXH�RU�LQWHUHVW�� 3DUWLFLSDQWV�
LQ� D� /&� ZRUN� WRJHWKHU� FROOHFWLYHO\� RQ� D�PHDQLQJIXO� FKDOOHQJH� WR� EXLOG� RQ� DOUHDG\� H[LVWLQJ�
NQRZOHGJH��DQG�WKXV�OHDUQ�DW�WKH�LQGLYLGXDO�DQG�JURXS�OHYHO��%ODFNVKDZ���������7KH�LQWHUDFWLRQ�
EHWZHHQ�SDUWLFLSDQWV�LV�SURPRWHG�LI��RQ�WKH�RQH�KDQG��WKH\�IHHO�LQWHUGHSHQGHQW�DQG�UHVSRQVLEOH�
IRU�WKH�SUREOHP��DQG�RQ�WKH�RWKHU�KDQG�WKH\�IHHO�VDIH�DQG�IDPLOLDU�LQ�WKH�JURXS�� 7KH�¶OHDUQLQJ¶�
LQ�/&V�LV�VHHQ�DV�D�QHJRWLDWLRQ�SURFHVV�EHWZHHQ�SDUWLFLSDQWV�WR�LQFUHDVH�NQRZOHGJH�DQG�VNLOOV�
RQ�D�SDUWLFXODU�VXEMHFW�� 7KURXJK�NQRZOHGJH�VKDULQJ��FULWLFDO�DQG�UHIOHFWLYH�VXUYH\V��FROOHFWLYH�
DQG�LQGLYLGXDO�NQRZOHGJH�LV�LQFUHDVHG��6WROO�HW�DO����������7KLV�¶OHDUQLQJ¶�LV�QHFHVVDU\�WR�EH�DEOH�
WR�UHVSRQG�WR�UDSLG�FKDQJHV�DQG�WR�EH�SURDFWLYH�LQ�LQQRYDWLRQ�SURFHVVHV�� ,Q�DGGLWLRQ��OHDUQLQJ��
ZRUNLQJ�DQG�LQQRYDWLRQ�DUH�VHHQ�OHVV�DQG�OHVV�DV�SXUHO\�LQGLYLGXDO�DQG�LVRODWHG�SURFHVVHV��EXW�
DV�D�FROODERUDWLYH��FR�FUHDWLQJ�DQG�FRQWH[W�ULFK�SURFHVV�LQ�ZKLFK�WKHVH�DVSHFWV�FRPH�WRJHWKHU��
,Q� WKLV� FRQWH[W�� WKH� TXDGUXSOH� KHOL[� LV� DOVR� UHIHUUHG� WR� LQ� ZKLFK� FRPSDQLHV�� NQRZOHGJH�
LQVWLWXWLRQV��VWXGHQWV�DQG�UHVHDUFKHUV���JRYHUQPHQWV�DQG�FLWL]HQV�SOD\�DQ��DFWLYH��UROH�LQ�FUHDWLQJ�
QHZ�NQRZOHGJH��WHFKQRORJLHV��SURGXFWV�DQG�VHUYLFHV��0DF*UHJRU�HW�DO����������
�
7R�PDNH� WKH�SURFHHGLQJV�RI�/&V�YLVLEOH�DW�HYHU\� OHYHO�� WKH�FRQFHSWXDO� IUDPHZRUN�RI� ¶YDOXH�
FUHDWLRQ¶��GHYHORSHG�E\�:HQJHU�HW�DO�� �������� LV�XVHG�� 7KLV�IUDPHZRUN�KDV�EHHQ�DSSOLHG�LQ�
YDULRXV�VHFWRUV�DQG� OHQGV� LWVHOI�ZHOO�DV�D�EDVLV� WR�SURYLGH� LQVLJKW� LQWR� WKH�JUHDW�GLYHUVLW\�RI�
SRVVLEOH� UHWXUQV�� LPPHGLDWH�� SRWHQWLDO�� DSSOLHG�� UHDOL]HG� DQG� WUDQVIRUPDWLYH� UHWXUQV�� 7KH�
VWDNHKROGHUV�KDYH�WKHLU�RZQ�PRWLYHV�WR�SDUWLFLSDWH�LQ�WKHVH�/&V�� 7R�WDFNOH�VRFLDO�LVVXHV�DQG�
PDNH� RSWLPDO�XVH�RI�WKH�XS�WR�GDWH�NQRZOHGJH��VNLOOV��DWWLWXGHV��H[SHUWLVH�DQG�WDOHQWV�RI�WKH�
LQGLYLGXDO� SDUWLFLSDQWV��HDFK�RI�WKHVH�VWDNHKROGHUV�DUH�LPSRUWDQW�� 3RWHQWLDO�UHWXUQV�IRU�WKHVH�
VWDNHKROGHUV�FDQ�EH�GHVFULEHG�DV�IROORZV��
�
&RPSDQLHV�
3DUWLFLSDWLRQ�LQ�/&V�DQG�WKH�DFTXLVLWLRQ�RI�QHZ�NQRZOHGJH�DQG�VNLOOV�WKDW�JR�ZLWK�LW��HQDEOHV�WKH�
LQWURGXFWLRQ�DQG�LPSOHPHQWDWLRQ�RI�LQQRYDWLYH�LGHDV��WKHUHE\�LPSURYLQJ�WKH�SHUIRUPDQFH�RI�DQ�
RUJDQL]DWLRQ� �&URRN� HW� DO��� ������� 3DUWLFLSDWLRQ� LQ� D� /&� QRW� RQO\� OHDGV� WR� EHWWHU� WUDLQHG�
HPSOR\HHV��LW�FDQ�DOVR�FRQWULEXWH�WR�WKH�GHYHORSPHQW�RI�DQ�RUJDQL]DWLRQ¶V�OHDUQLQJ�FXOWXUH��ZKLFK�
LV� DQ� LPSRUWDQW� SUHGLFWRU� RI� LQQRYDWLYH� EHKDYLRU� DQG� SHUIRUPDQFH� �6XQJ� HW� DO��� �������
)XUWKHUPRUH�� SDUWLFLSDWLRQ� LQ� D� /&� DOVR� LQFUHDVHV� FURVV�ERXQGDU\� FRRSHUDWLRQ�� ZKLFK� FDQ�
LPSURYH�WKH�FRPSHWLWLYH�SRVLWLRQ�RI�WKDW�FRPSDQ\��
�
.QRZOHGJH�LQVWLWXWHV�
/HDUQLQJ�HQYLURQPHQWV�WKDW�DUH�FR�FUHDWHG�E\�ERWK�HGXFDWLRQDO�LQVWLWXWLRQV�DQG�FRPSDQLHV�FDQ�
EHFRPH� QRGHV� LQ� WKH� VHFWRU� DQG�RU� UHJLRQ� �=LWWHU�� ������� 7KH� UHYHQXHV� RI� /&V� IRU� WKHVH�
HGXFDWLRQDO�DQG�NQRZOHGJH� LQVWLWXWLRQV�DUH� WZRIROG�� 2Q� WKH�RQH�KDQG�� /&V�FRQWULEXWH� WR� WKH�
JHQHUDWLRQ�DQG�XQORFNLQJ�RI�NQRZOHGJH��RU�UDWKHU�WKH�HIIHFW�RQ�SURIHVVLRQDO�SUDFWLFH��HGXFDWLRQ��
SURIHVVLRQDOL]DWLRQ�DQG�NQRZOHGJH�GHYHORSPHQW��2Q�WKH�RWKHU�KDQG��/&V�RIIHU�VWXGHQWV�WKH�
RSSRUWXQLW\� WR� EH� HGXFDWHG� FORVHU� WR� RU� WRJHWKHU�ZLWK� FRPSDQLHV�� %\�ZRUNLQJ� RQ� FRPSOH[�
SUREOHPV�ZLWK�SUDFWLFH��VWXGHQWV�GHYHORS�DGDSWLYH�DELOLW\��VHOI�PDQDJHPHQW�DQG�FROODERUDWLRQ��
FRPSHWHQFHV� WKDW� DUH� LPSRUWDQW� LQ�D�FKDQJLQJ�ZRUOG� �9DQ�+XIIHOHQ�GH�%RHU��������� 7KHVH�
DXWKHQWLF�DVVLJQPHQWV�PRWLYDWHV�VWXGHQWV��LQ�DFFRUGDQFH�WR�-DFD�HW�DO���&',2���������
�
&LWL]HQV�
7KH�UROH�RI�FLYLO�VRFLHW\�DQG�FLWL]HQV�LV�HVSHFLDOO\�YDOXDEOH�IRU�VWUHQJWKHQLQJ�VRFLDO�LQQRYDWLRQV�LQ�
UHJLRQV�� 6RFLDO� LQQRYDWLRQV�FDQ�EH�GHILQHG�DV�WKH�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI�QHZ�
LGHDV� �SURGXFWV�� VHUYLFHV�� DQG� PRGHOV�� WR� PHHW� VRFLDO� QHHGV� DQG� FUHDWH� QHZ� VRFLDO�
UHODWLRQVKLSV�RU�FROODERUDWLRQV�� 7KH�UROH�RI�FLYLO�VRFLHW\�LV�FUXFLDO�LQ�DGGUHVVLQJ�FOLPDWH�FKDQJH�
DQG�VWUHQJWKHQLQJ�HFRORJLFDO�LQQRYDWLRQV��&LWL]HQV�DV�FRQVXPHUV�DUH�QHHGHG�WR�UHSUHVHQW�WKH�
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GHPDQG�VLGH�SHUVSHFWLYH�RI� LQQRYDWLRQV�� &LYLO�VRFLHW\� LV�DQ� LPSRUWDQW�VWDNHKROGHU� LQ�UHJLRQDO�
LQQRYDWLRQ� SURFHVV� DQG� GHYHORSPHQWV� RI� LQQRYDWLRQV� DGGUHVVLQJ� VXVWDLQDEOH� GHYHORSPHQW�
JRDOV��
�
*RYHUQPHQW�LQVWLWXWLRQV�
*RYHUQPHQWV� KDYH� D� JUHDW� LQWHUHVW� LQ� VROYLQJ� FRPSOH[� VRFLDO� LVVXHV� DQG� IRU� WKDW� UHDVRQ�
JRYHUQPHQWV�VXEVLGL]H�SURMHFWV�WKDW�WU\�WR�ILQG�VROXWLRQV�� /&V�RIIHU�JRYHUQPHQW�DJHQFLHV�WKH�
VSDFH�WR�ORRN�DW�VROXWLRQV�RXWVLGH�WKH�XVXDO�V\VWHPV��6FK�W]�HW�DO����������
�
,Q�������WKH�'XWFK�QDWLRQDO�WRS�VHFWRUV��7RSVHFWRUHQ��SURJUDP�MRLQHG�IRUFHV�LQ�DQ�DFWLRQ�RULHQWHG�
5RDGPDS�+XPDQ�&DSLWDO�����������ZLWK�WKH�PLVVLRQ�� ¶D�IXWXUH�SURRI�ZRUNIRUFH�DV�D�FRQGLWLRQ�
IRU� D� IORXULVKLQJ�HFRQRP\�DQG�D� SRVLWLYH� VRFLDO� G\QDPLF¶�� 3DUW� RI� WKH�SURJUDPPLQJ�RI� WKLV�
5RDGPDS�LV�WKH�ZHDYLQJ�RI�/&V�LQWR�WKH�0XOWL�\HDU�0LVVLRQ�GULYHQ�,QQRYDWLRQ�3URJUDPV��00,3V��
RI�WKH�WRS�VHFWRUV�DQG�UHVHDUFK�SURJUDPV�RI�WKH�'XWFK�2UJDQL]DWLRQ�IRU�6FLHQWLILF�5HVHDUFK�
�1:2��� 7KH� FRQFHSW� RI� /&V� LV� VHHQ� DV� WKH� VROXWLRQ� WR� FRQQHFW� OHDUQLQJ�� ZRUNLQJ� DQG�
LQQRYDWLRQ�� ,Q� WKH�5RDGPDS�� /&V� DUH� VHHQ� DV� DQ� XPEUHOOD� WHUP� IRU� YDULRXV� IRUPV� RI� LQWHU�
RUJDQL]DWLRQDO� FROODERUDWLRQ�VXFK�DV�/LYLQJ�/DEV��)LHOG�/DEV��K\EULG� OHDUQLQJ�HQYLURQPHQWV��
SURIHVVLRQDO�ZRUN�� VKRSV�� LQQRYDWLRQ� ZRUNVKRSV� DQG� &HQWHUV� RI� ([SHUWLVH� �7RSVHFWRUHQ��
�������
�
/&V�DLP�WR�FRQWULEXWH�WR�VROXWLRQV�IRU�PDMRU�VRFLDO�RU�WHFKQRORJLFDO�LVVXHV��7R�DFKLHYH�WKLV�JRDO��
SURFHHGLQJV�PXVW�DOVR�EH�UHDOL]HG�DW�XQGHUO\LQJ�OHYHOV��VXFK�DV�UHYHQXHV�IRU�RUJDQL]DWLRQV�DQG�
LQGLYLGXDOV��7R�SURYLGH�LQVLJKW�LQWR�WKLV�OD\HULQJ�RI�UHYHQXHV��D�GLVWLQFWLRQ��DV�VKRZQ�LQ�ILJXUH����
LV� PDGH� EHWZHHQ� SURFHHGLQJV� DW� PLFUR� OHYHO� �LQGLYLGXDO� UHWXUQV��� PHVR� OHYHO� �UHWXUQV� IRU�
RUJDQL]DWLRQV�DQG�NQRZOHGJH� LQVWLWXWLRQV��DQG�PDFUR� OHYHO� �VRFLDO� UHWXUQV�� �6FKLSSHU�HW�DO���
�������

�
�

)LJXUH���� 6FKHPDWLF�UHSUHVHQWDWLRQ�RI�/&V�UHYHQXHV�DW�WKH�PLFUR��PHVR��DQG�PDFUR�OHYHOV�
�6FKLSSHU�HW�DO���������S������

�
7KH�FKDOOHQJH�EDVHG�/&�IRU�WKH�+<*(1(6<6�SURMHFW�GHOLYHUV�UHYHQXHV�RQ�PLFUR��PHVR�DQG�
PDFUR� VFDOH� IRU� WKH� LQYROYHG� RUJDQL]DWLRQV�� HGXFDWLRQDO� DQG� JRYHUQPHQW� LQVWLWXWLRQV�� 7KH�
GHYHORSHG�/&� LV�EDVHG�RQ�VRPH�NH\�HOHPHQWV�DV� LGHQWLILHG� LQ�D�SUHYLRXV� UHVHDUFK�SURMHFW�
�&RUSRUDDO�HW�DO����������
�
�� Multidisciplinary work�� /HDUQLQJ�ZLWKLQ�WKH�/&�LV�EDVLFDOO\�D�VRFLDO�SURFHVV��EXW�LV�FORVHO\�
FRQQHFWHG�ZLWK� LQGLYLGXDO� OHDUQLQJ�� ,QGLYLGXDO�VWDNHKROGHUV�EULQJ� LQ� WKHLU�RZQ�H[SHUWLVH�EXW�
WKHUH�LV�D�MRLQHG�UHVSRQVLELOLW\�IRU�WKH�ILQDO�GHOLYHUDEOHV�� $�IDFLOLWDWRU�VXSSRUWV�WKH�WKUHH�PRVW�
LPSRUWDQW�DVSHFWV�RI�WHDP�OHDUQLQJ��WHDP�DFWLYLW\��WHDP�UHIOH[LYLW\��ERXQGDU\�FURVVLQJ���
�� Shared ownership��/HDUQLQJ�DQG�ZRUNLQJ�LV�VLWXDWHG�DQG�LQWHJUDWHG�ZLWK�GDLO\�VRFLDO�SUDFWLFH��
7KH�FKDOOHQJHV�DUH�ZLWKLQ� WKH�ZRUNLQJ�GRPDLQV�RI� WKH�VWDNHKROGHUV�DQG�UHVXOWV�DUH�GLUHFWO\�

�
���
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UHOHYDQW�DQG�DSSOLFDEOH��$FWLYLWLHV�FDQ�EH�FDUULHG�RXW�ZLWKLQ�WKH�FKRVHQ�WLPHVFDOH��
�� Facilitating meetings between stakeholders, experts and students�� 7KH�/&�IXOILOOV�WKH�
WKUHH�PDLQ�EDVLF�SV\FKRORJLFDO�QHHGV�IRU�LQWULQVLFDOO\�PRWLYDWHG�SDUWLFLSDQWV�� 7KHVH�QHHGV�DUH�
FRQQHFWHGQHVV��DXWRQRP\�DQG�VHOI�PDQDJHPHQW�� 3DUWLFLSDQWV�IHHO�FRQILGHQFH��VHOI�HIILFDF\���
WHDP�HIILFDF\��DQG�FRPSHWHQFH��ERWK�WKURXJK�WKH�VXSSRUW�RI�WKH�RUJDQL]DWLRQ�DQG�WKURXJK�WKH�
IDFLOLWDWLRQ�RIIHUHG��/HDUQLQJ��ZRUNLQJ�DQG�LQQRYDWLQJ�ZLWKLQ�WKH�/&�LV�VHOI�PDQDJLQJ�DQG�DJLOH��
6FUXP� LV� WKH� SUHIHUUHG� PHWKRGRORJ\�� 7KH� MRLQW� SURFHVV� LV� VRFLDOO\� UHJXODWHG�� ZKHUH� WKH�
LQGLYLGXDO�SURFHVV�LV�VHOI�GLUHFWHG��SRVVLEO\�WKURXJK�FR�UHJXODWLRQ��
�� Organizing effective ways of knowledge sharing to bring the proceeds of LCs to 
society��7KH�/&�IRFXVHV�RQ�PDNLQJ�WKH�OHDUQLQJ�RXWFRPHV�PRUH�VXVWDLQDEOH�DQG�FRQWLQXLQJ�WKH�
/&�LWVHOI��7KH�/&�UHVXOWV�LQ�D�ZD\�RI�ZRUNLQJ��IRU�LQVWDQFH�VKDULQJ�NQRZOHGJH��DQG�LV�LQWHJUDWHG�
LQ�IROORZLQJ�SURMHFWV�DQG�FR�RSHUDWLRQV��
(YLGHQFH�EDVHG�UHVHDUFK�DERXW�ZRUN�GHVLJQ��ZRUNSODFH�OHDUQLQJ��WHDP�OHDUQLQJ��VHOI�GLUHFWHG�
OHDUQLQJ�DQG�PRWLYDWLRQ�WUDQVODWH�WKHVH�NH\�HOHPHQWV�LQ�GHVLJQ�SULQFLSOHV�IRU�WKH�/&�EOXHSULQW�
�&RUSRUDDO���������,Q�WKLV�SURMHFW�WKH�GHYHORSPHQW�DQG�FRQVWUXFWLRQ�RI�WKH�HOHFWURO\]HU��SURMHFW�
+<*(1(6<6��LV�WUDQVODWHG�LQWR�D�PDFUR��PHVR�DQG�PLFUR�/&�EDVHG�RQ�WKH�PHQWLRQHG�GHVLJQ�
SULQFLSOHV� LQ� ZKLFK� VWXGHQWV�� SURIHVVLRQDOV� DQG� VWDNHKROGHUV� ZRUN� LQ� WHDPV� WRJHWKHU� RQ�
FKDOOHQJHV�IURP�WKH�+<*(1(6<6�SURMHFW�SODQ��
 
 
DEVELOPMENT OF THE CHALLENGE-BASED LC BLUEPRINT FOR THE HYGENESYS 
PROJECT 
 
&XUUHQWO\��WKHUH�LV�VWLOO�OLPLWHG�NQRZOHGJH�DYDLODEOH�ERWK�LQ�LQGXVWU\�DQG�DW�NQRZOHGJH�LQVWLWXWHV�
DERXW�WKH�UHDOL]DWLRQ�DQG�DSSOLFDWLRQ�RI�K\GURJHQ�SURGXFWLRQ�HTXLSPHQW�DW�ODUJHU�VFDOH�� 7KH�
WHFKQRORJLFDO� GHYHORSPHQW� RI� FRQVWUXFWLQJ� D� UREXVW� DQG� VDIH� K\GURJHQ� HOHFWURO\]HU� LV� D�
FKDOOHQJLQJ�PXOWL�GLVFLSOLQDU\�HQJLQHHULQJ�WDVN��,W�FRQVLVWV�RI�VHYHUDO�VWHSV��UDQJLQJ�IURP�JOREDO�
V\VWHP�HQJLQHHULQJ�WRZDUGV�GUDIWLQJ�D�GHWDLOHG�GHVLJQ��IROORZHG�E\�PDQXIDFWXULQJ��WHVWLQJ�DQG�
YHULILFDWLRQ�� 7KLV�GHYHORSPHQW�LV�ZHOO�ZULWWHQ�LQ�WKH�+<*(1(6<6�SURMHFWSODQ��ZKHUH�DOO�WKH�
ZRUN�SDFNDJHV�DQG�FKDOOHQJHV�DUH�GHVFULEHG�� 7KHVH�FKDOOHQJHV�DUH�FDUULHG�RXW�E\�VHYHUDO�
FRPSDQLHV�DQG�NQRZOHGJH�LQVWLWXWHV�ZLWKLQ�WKH�/&��)LJXUH���VKRZV�ZRUN�SDFNDJH����RXW�RI�����
WKH�LQYROYHG�FKDOOHQJHV�DQG�FRPSDQLHV�DQG�WKH�FRQFHSW�GHVLJQ�RI�WKH�/&��
�

�

�
)LJXUH����:RUN�SDFNDJH���DQG�FRQVRUWLXP�IURP�WKH�+<*(1(6<6�SURMHFW��OHIW��YHUVXV�FRQFHSW�

GHVLJQ�/&��ULJKW���&RUSRUDDO�HW�DO����������
�
7KH�FRQVRUWLXP�RI�FRPSDQLHV�DQG�NQRZOHGJH�LQVWLWXWHV�LV�D�PL[�RI�VSHFLDOLVWV�DQG�JHQHUDOLVWV��
HDFK�ZLWK�GLIIHUHQW�LQWHUHVWV�DQG�LGHDV��,Q�RUGHU�WR�FRPH�WR�DQ�RSHUDWLRQDO�HOHFWURO\]HU�V\VWHP��

�
���



3URFHHGLQJV�RI�WKH���WK�,QWHUQDWLRQDO�&',2�&RQIHUHQFH��KRVWHG�E\�1718��7URQGKHLP��1RUZD\��-XQH��������������

WKH� SURFHVV� ZDV� VSOLW� LQWR� VHYHUDO� PDQDJHDEOH� FKDOOHQJHV�� OLQNHG� WR� VSHFLILF� FRPSDQLHV��
UHVHDUFKHUV�DQG�VWXGHQWV�WKDW�KDYH�WKH�DSSURSULDWH�VNLOO�VHW�WR�WDFNOH�WKH�WDVN��)RU�ZRUN�SDFNDJH�
��WKHVH��VXE�FKDOOHQJHV�DUH�VKRZQ�LQ�ILJXUH����OHIW���UHVXOWLQJ�LQ�WKH�GHVLJQ�IRU�WKH�FKDOOHQJH�
EDVHG�/&��ULJKW���
�
7KH�PDLQ�TXHVWLRQ�IRU�WKLV�UHVHDUFK� LV��KRZ�FDQ�WKH�GHVLJQ�DQG�FRQVWUXFWLRQ�SURFHVV�RI�DQ�
DONDOLQH� HOHFWURO\]HU� EH� DUUDQJHG� LQ� D� FKDOOHQJH� EDVHG� /&� LQ� ZKLFK� VWXGHQWV�� FRPSDQ\�
HPSOR\HHV� �VSHFLDOLVWV�� DQG� UHVHDUFKHUV� IURP� WKH� WKUHH� HGXFDWLRQDO� LQVWLWXWLRQV� FDQ� OHDUQ��
LQQRYDWH��EXLOG��XS�NQRZOHGJH�DQG�EHQHILW"�
$Q�LPSRUWDQW�DVSHFW�ZLWKLQ�WKLV�/&�LV�WR�REWDLQ�FRPPLWPHQW�IURP�DOO�LQYROYHG�VWDNHKROGHUV�DQG�
WR� IRUPXODWH� FOHDU�ZRUNLQJ� DJUHHPHQWV�� 7KLV� VKRXOG� OHDG� WR� D� VLWXDWLRQ�ZKHUH� DOO� SDUWQHUV�
EHQHILW�IURP�WKH�SURMHFW��7R�DFFRPSOLVK�WKLV�WKH�IROORZLQJ�VWHSV�ZHUH�WDNHQ��
�
��� -RLQW�VHVVLRQ�EHWZHHQ�+5'�VSHFLDOLVWV�DQG�HQJLQHHUV�UHVHDUFKHUV�WR�H[SORUH�WKH�LPSRUWDQW�
IDFWRUV�IRU�D�/&��7KH�UHVXOWV�RI�WKLV�VHVVLRQ�ZLOO�EH�LQFRUSRUDWHG�LQWR�D�EOXHSULQW�IRU�WKH�/&�E\�WKH�
KXPDQ�FDSLWDO�VSHFLDOLVWV��
��� 7KH�SURMHFW�LV�FDUULHG�RXW�DFFRUGLQJ�WR�WKH�DJUHHPHQWV�RI�WKH�EOXHSULQW��7KH�EOXHSULQW�LV�
FRQWLQXRXVO\�XSGDWHG�EDVHG�RQ�WKH�SHULRGLF�UHIOHFWLRQV�DQG�REVHUYHG�SRLQWV�IRU�LPSURYHPHQW��
��� ,PSDFW�LQWHUYLHZV�DQG�SHULRGLF�UHIOHFWLRQ�UHYLHZ�WKH�SURFHHGLQJ�RI�WKH�/&�LQ�WKLV�HQJLQHHULQJ�
SURFHVV��
�
7KH� GHYHORSHG�PRGHO� IRU� WKH� /&� WKDW� LQFOXGHV� WKH� NH\� HOHPHQWV� GHVFULEHG� LQ� 6HFWLRQ� �� LV�
UHSUHVHQWHG� LQ� ILJXUH� ��� LQ� ZKLFK� �PXOWL�� RU� LQWHUGLVFLSOLQDU\�� /&� WHDPV�� OHDUQLQJ� SDWKV� RI�
VWXGHQWV�DQG�SURIHVVLRQDOV�DQG�H[SHUWLVH�SODWIRUPV�DUH�FRQQHFWHG��7KH�/&�WHDPV�ZRUN�LQ�DQ�
HTXDO�FROODERUDWLRQ�RQ�LQWHJUDWHG�FRPSOH[�LVVXHV�DQG�FRQVLVW�RI�PXOWLSOH�VWDNHKROGHUV��LQ�ZKLFK�
WKH�ILHOG�RI�ZRUN��HGXFDWLRQ�DQG�UHVHDUFK�DUH�DOZD\V�UHSUHVHQWHG��
�

�
)LJXUH����0RGHO�IRU�GHYHORSLQJ�WKH�/&�IRU�WKH�+<*(1(6<6�SURMHFW��WKH�SXUSRVH�DQG�

GHOLYHUDEOHV�RI�D�/&��YDQ�GHU�/DDQ�HW�DO���������
�
7KH�FRQFUHWH�VWHSV�WRZDUGV�WKH�/&�EOXHSULQW�IRU�WKH�+<*(1(6<6�SURMHFW�DUH�GHVFULEHG�EHORZ��
�
��� 3DUWLFLSDWLQJ�FRPSDQLHV� IURP�WKH�SURMHFW�+<*(1(6<6�DUH�DSSURDFKHG� IRU�D�/&�GHVLJQ�
VHVVLRQ��,Q�WKLV�VHVVLRQ��+5'�VSHFLDOLVWV�DQG�HQJLQHHUV�UHVHDUFKHUV�KDYH�DQ�RSHQ�GLVFXVVLRQ�WR�

�
���



3URFHHGLQJV�RI�WKH���WK�,QWHUQDWLRQDO�&',2�&RQIHUHQFH��KRVWHG�E\�1718��7URQGKHLP��1RUZD\��-XQH��������������

UHWULHYH�KRZ�WKH�EXVLQHVV�FRPPXQLW\�YLHZV�WKH�GHYHORSPHQW�DQG�KRZ�NQRZOHGJH� LQVWLWXWHV�
LQYROYH� VWXGHQWV� DQG� UHVHDUFKHUV� LQ� WKH� SURFHVV�� (DFK� LQYROYHG� SDUWLFLSDQW� LV� JLYHQ� WKH�
RSSRUWXQLW\�WR�H[SUHVV�WKHLU�YLHZ�RQ�WKH�ZD\�RI�FRRSHUDWLRQ�ZLWKLQ�WKH�/&��7KH�UHVXOWV�RI�WKH�
GHVLJQ�VHVVLRQ�LV�LQFRUSRUDWHG�LQWR�D�EOXHSULQW�IRU�WKH�/&�E\�KXPDQ�FDSLWDO�VSHFLDOLVWV��
�
��� 'XULQJ� WKH�NLFN�RII�RI� WKH�+<*(1(6<6�SURMHFW�� WKH�PDLQ�JRDO� LV� WR� IRUP� WKH�/&� IRU� WKH�
FKDOOHQJHV�� PDNH� ZRUN� DJUHHPHQWV� DQG� VWUHDPOLQH� H[SHFWDWLRQV�� 7KH� PRVW� LPSRUWDQW�
LQGLFDWHG� DWWHQWLRQ� SRLQWV� DUH� SURMHFW� IRFXV�� FRQFUHWH� UHVXOWV� RU� RXWSXW� DQG� ZD\V� RI�
FRPPXQLFDWLRQ��
%DVHG�XSRQ�WKH�GHVLJQ�SULQFLSOHV��WKH�GHYHORSPHQW�VHVVLRQ�ZLWK�VWDNHKROGHUV�DQG�WKH�NLFN�RII�
PHHWLQJ��WKH�FRQFUHWH�EOXHSULQW�IRU�WKH�FKDOOHQJH�EDVHG�/&�IRU�WKH�+<*(1(6<6�SURMHFW�ZDV�
GHYHORSHG�� 7DEOH� �� VKRZV� WKLV� EOXHSULQW� DQG� VXPPDUL]HV� WKH� LGHDO� VHWWLQJV� IRU� WKH� PRVW�
LPSRUWDQW�SDUWV��
�

7DEOH����%OXHSULQW�IRU�WKH�+<*(1(6<6�/&�
�

Part Elaboration 
&KDOOHQJHV�FHQWUDO� 7KH�/&�VWDUWV�ZLWK�WZR�PDMRU�FKDOOHQJHV��'LYLGH�ELJ�FKDOOHQJHV�LQWR�VPDOOHU�SDUWV��ZKLFK�

DUH�PDQDJHDEOH�� IROORZLQJ� WKH� SDUWLDO� RXWFRPHV� RI� HDFK� FKDOOHQJH��� ,Q� DGGLWLRQ�� DOVR�
RUJDQL]H�SOHQDU\�PHHWLQJV� �H�J�� �� WLPHV�D�\HDU�� WR� IDFLOLWDWH�NQRZOHGJH�H[FKDQJH�EH��
WZHHQ�WKH�FKDOOHQJHV��DOO�SDUWLFLSDQWV�DUH�SUHVHQW���*RDO��VPDOO�VROXWLRQV�FRQWULEXWH�WR�WKH�
ELJ�FKDOOHQJHV�

3DUWLFLSDQWV� 1XPEHU�RI�SDUWLFLSDQWV�FDQ�YDU\�SHU�JURXS�RI�WKH��VXE�/&��GHSHQGLQJ�RQ�WKH�NQRZOHGJH�
WKDW�LV�UHTXLUHG��GHWHUPLQHG�LQ�DGYDQFH��6WDUWLQJ�IURP�PD[������SHUVRQV�SHU�/&��

)UHTXHQF\� RI� PHHW��
LQJV�

3HU� �SDUWLDO��/&�D�SHULRG�RI�����PRQWKV� WR�ZRUN� ������PHHWLQJV���ZLWK�D�ZHHNO\�RU�
ELZHHNO\� SK\VLFDO� PHHWLQJ� RI� ���� KRXUV�� *RDO�� NQRZOHGJH� VKDULQJ� DQG� PRQLWRULQJ�
SURJUHVV�

�/HDUQLQJ��DFWLYLWLHV� ,Q�EHWZHHQ�WKH�/&�PHHWLQJV��YDULRXV�DFWLYLWLHV�WDNH�SODFH��H�J��YLVLWV�WR�GLIIHUHQW�FRP��
SDQLHV��VXSSOLHUV�RU�RWKHU�SODFHV�ZKHUH�+��LV�XVHG��2U�WR�WHVW�WKLQJV�DW�WKH�WHVW�ORFDWLRQ��

)DFLOLWDWRU� 3UHIHUDEO\� VRPHRQH�ZKR� KDV� QR� NQRZOHGJH� �H[SHULHQFH�ZLWK� WKH� VXEMHFW�� RU� LQ� FROOD�����
ERUDWLRQ�ZLWK�D�WHFKQLFDO�PDQDJHU�SHU�FKDOOHQJH��

&RQVRUWLXP�JXLGDQFH� ,QWHUQDO�DQG�H[WHUQDO�FRPPXQLFDWLRQ��ERWK�WHFKQLFDO�WDUJHW�JURXS�DQG�¶WKH�RUGLQDU\�SHU��
VRQ¶��7LPH�SODQQLQJ�DQG�DOO�SUDFWLFDO�PDWWHUV��&RQILGHQWLDOLW\�YHUVXV�RSHQQHVV�

�
7KH�EOXHSULQW� LV�D�VWDUWLQJ�SRLQW�RI� WKH�FROODERUDWLRQ�ZLWKLQ�WKH�/&��EXW�ZLOO�EH�UHYLHZHG�DQG�
LPSURYHG�GXULQJ�WKH�FRXUVH�RI�WKH�+<*(1(6<6�SURMHFW��
�
�
IMPACT AND PROGRESS OF THE LEARNING COMMUNITY 
 
7KH�SURMHFW�+<*(1(6<6�DQG�WKH�FKDOOHQJH�EDVHG�/&�VWDUWHG� LQ�6HSWHPEHU������DQG�ZLOO�
FRQWLQXH�LQ�IRXU�FRQVHFXWLYH�VHPHVWHUV�WLOO�6HSWHPEHU�������,Q�WKH�ILUVW�VHPHVWHU��6HSWHPEHU�
�����WLOO�)HEUXDU\�������WZR�FKDOOHQJHV�KDYH�VWDUWHG��$OWKRXJK�WKH�SURMHFW�LV�FXUUHQWO\�VWLOO�LQ�
DQ�HDUO\�VWDJH��WKH�SURJUHVV�DQG�HVSHFLDOO\�WKH�LPSDFW�LV�DOUHDG\�QRWLFHDEOH��
�
�
�
�
�
�
�
�
�
�
)LJXUH����3URJUHVV�DQG�LPSDFW�RI�WKH�FKDOOHQJH�EDVHG�/&��/HIW��GLVFXVVLQJ�ZRUN�DJUHHPHQWV�SHU�
FKDOOHQJH�GXULQJ�WKH�NLFN�RII��PLGGOH��WKH�/&�DW�ZRUN��ULJKW��VKDULQJ�WKH�SURJUHVV�DQG�DOLJQLQJ�
FKDOOHQJHV�DW�D�SHULRGLFDO�FRQVRUWLXP�PHHWLQJ�

�
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�� Kick-off HYGENESYS��'XULQJ�WKH�NLFN�RII��WKH�IXOO�FRQVRUWLXP��VWXGHQWV��FRPSDQLHV�DQG�
NQRZOHGJH� LQVWLWXWHV��ZDV� SUHVHQW� WR� GLVFXVV� WKH� EOXHSULQW� DQG�PDNH�ZRUNLQJ� DJUHHPHQWV�
VXLWDEOH�IRU�WKH�FKDOOHQJH�LQYROYHG��VHH�ILJXUH����OHIW���&RRUGLQDWRUV�RI�WKH�FKDOOHQJHV�DOLJQ�WKH�
H[SHFWDWLRQV� RI� WKH� VWDNHKROGHUV�� VWXGHQWV�ZHUH� LQWURGXFHG� DQG� VSHFLILF� DJUHHPHQWV� ZHUH�
PDGH�DERXW�SODQQLQJ�DQG�IRFXV��
�� Challenges at work�� 7KH�WZR�FKDOOHQJHV��VHH�ILJXUH���� IROORZ�D�UK\WKP�VXLWDEOH� IRU� WKH�
DFWLYLWLHV�DQG�GHOLYHUDEOHV��&KDOOHQJH�$%�IRFXVVHV�RQ�WKH�JOREDO�V\VWHP�GHVLJQ��:LWKLQ�WKLV�
FKDOOHQJH��IUHTXHQW�PHHWLQJ��GLVFXVVLRQ�DQG�NQRZOHGJH�VKDULQJ�LV�QHFHVVDU\��7KH�SDUWLFLSDQWV�
PHHW�HYHU\�)ULGD\�PRUQLQJ�SK\VLFDOO\�DW�WKH�ORFDWLRQ�RI�WKH�+�+XE�LQ�$OPHOR��7KH�1HWKHUODQGV�
IRU�DQ�LQWHQVLYH�GLVFXVVLRQ�DQG�ZRUN�VHVVLRQ��VHH�ILJXUH����PLGGOH���(DFK�PHHWLQJ�VWDUWV�ZLWK�D�
VFUXP�VWDQG�XS�IHDWXULQJ�WKH�SURJUHVV�GXULQJ�WKH�ZHHN��WKH�SODQQLQJ�IRU�WKH�FRPLQJ�ZHHN�DQG�
TXHVWLRQV� RU�GLIILFXOWLHV�ZKLFK�ZHUH�HQFRXQWHUHG�� 7KHVH�VKRUW�F\FOHV�RI�LQWHUYLVLRQ�HQODUJHV�
LQYROYHPHQW�RI�WKH�FRPSDQLHV��&RPSDQLHV�DUH�HQFRXUDJHG�WR�EH�SUHVHQW�DW�WKHVH�VHVVLRQV�DQG�
DFWLYHO\�MRLQ�WKH�VWXGHQWV�LQ�WKHLU�ZRUN�� 7KH�FRPSDQLHV�DUH�LQYROYHG�YLD�HLWKHU�MXQLRU�RU�VHQLRU�
HQJLQHHUV�DQG�HVSHFLDOO\�WKH�MXQLRU�HPSOR\HHV�JDLQ�NQRZOHGJH�DQG�VNLOOV�YLD�WKLV�PHWKRGRORJ\��
� &KDOOHQJH�&�GHDOV�ZLWK�WKH�VDIHW\�DVSHFWV�RI�WKH�HQJLQHHULQJ�SURFHVV��7KHVH�DFWLYLWLHV�DUH�
PXFK�EURDGHU�DQG�ZLOO�FRQWLQXH�GXULQJ�DOPRVW�WKH�ZKROH�GXUDWLRQ�RI�WKH�+<*(1(6<6�SURMHFW��
3K\VLFDO�SURJUHVV�PHHWLQJV�DUH�SODQQHG�HYHU\�PRQWK��DUH�VXSHUYLVHG�E\�WKH�FRRUGLQDWRU�DQG�
FRYHU�PRUH�ZRUN�SDFNDJHV�RYHU�D�ORQJHU�SHULRG�RI�WLPH�� 6DIHW\�DQG�SURFHVV�HQJLQHHULQJ�ZLOO�
HYHQWXDOO\� LQWHUDFW� PRUH� VWURQJO\� DQG� PHHWLQJV� RI� ERWK� WKH� $%� DQG� &� FKDOOHQJHV� ZLOO� EH�
FRPELQHG�LQ�WKH�QHDU�IXWXUH��
�� Periodical consortium meeting��(YHU\����ZHHNV�D�SOHQDU\�PHHWLQJ�LV�RUJDQL]HG�ZKHUH�WKH�
FRPSDQLHV��NQRZOHGJH�LQVWLWXWLRQV��VWXGHQWV�DQG�/&�FRDFKHV�DUH�LQYLWHG�DW�WKH�+�+XE�ORFDWLRQ�
WR�GLVFXVV�WKH�UHVXOWV�RI�WKH�FKDOOHQJHV�DQG�WR�FRQVLGHU�WKH�RYHUDOO�VWDWH�RI�DIIDLUV�ZLWKLQ�WKH�
SURMHFW� �VHH� ILJXUH� ��� ULJKW��� 7KLV� LV� DOVR� WKH� RSSRUWXQLW\� WR� PDNH� VWUDWHJLFDO� GHFLVLRQV� LQ�
DJUHHPHQW�ZLWK�WKH�ZKROH�FRQVRUWLXP��
�
7KH�LPSDFW�WKDW�WKH�FKDOOHQJH�EDVHG�/&�DOUHDG\�KDV��LV�UHFHQWO\�HYDOXDWHG�GXULQJ�D�ILUVW�LPSDFW�
LQWHUYLHZ��'XULQJ�DQ�RSHQ�GLVFXVVLRQ��GLIIHUHQW�VWDNHKROGHUV�IURP�WKH�FRQVRUWLXP�UHIOHFWHG�RQ�
WKH�HVWDEOLVKHG�/&��7DEOH���VKRZV�WKH�PRVW� LPSRUWDQW�DQG�VWULNLQJ�UHPDUNV�RI� WKH� LQYROYHG�
VWDNHKROGHUV�IURP�WKH�GLIIHUHQW�FKDOOHQJHV��
�

7DEOH����,PSDFW�LQWHUYLHZ�IRU�SURJUHVV�FKDOOHQJH�EDVHG�/HDUQLQJ�&RPPXQLW\�
�

Stakeholder Impact 
�WK� \HDU� VWXGHQW�
&KHPLFDO� (QJL��
QHHULQJ�

7KH�FRQFHSW�WR�FRQQHFW�NQRZOHGJH�LQVWLWXWLRQV��FRPSDQLHV�DQG�VWXGHQWV�LQ�WKLV�IRUP��LV�QHZ�WR�
PH�� (VSHFLDOO\� WKDW� \RX� UHDOO\� RSHUDWH� DQG� SDUWLFLSDWH� DPRQJ� WKH� LQYROYHG� FRPSDQ\�
VSHFLDOLVWV��7R�FRPH� LQ� FRQWDFW�ZLWK� VR�PDQ\�GLIIHUHQW� FRPSDQLHV� IURP�GLIIHUHQW� VHFWRUV� LV�
VWLPXODWLQJ�DQG�ZRXOG�QRW�KDYH�EHHQ�SRVVLEOH�RWKHUZLVH��

5HVHDUFKHU� 8QL��
YHUVLW\� RI� $SSOLHG�
6FLHQFH�

,Q�WKLV�/&�WKHUH�LV�DQ�RSHQ�DWWLWXGH�WR�VKDUH�NQRZOHGJH�� 7KHUH�LV�D�ORW�RI�H[FKDQJH�EHWZHHQ�
WKH� VWXGHQWV� DQG� WKH� VWUXFWXUH� PDNHV� VWXGHQWV� XQGHUVWDQG� WKDW� WKHLU� DVVLJQPHQWV� DUH�
FRQQHFWHG��7KLV�LQYLWHV�PXWXDO�VSDUULQJ��DQ�LPSRUWDQW�OHDUQLQJ�SURFHVV�IRU�VWXGHQWV��,Q�SDUDOOHO�
WR�GHYHORSLQJ�SUDFWLFDO� NQRZOHGJH�DERXW�K\GURJHQ�JHQHUDWLRQ�V\VWHPV�� WKLV�/&� LQVSLUHV� WR�
DFKLHYH�UHVHDUFK�JRDOV��

$VVRFLDWH�SURIHV��
VRU� 8QLYHUVLW\� RI�
$SSOLHG�6FLHQFH�

,Q�DGGLWLRQ�WR�ZRUNLQJ�WRZDUGV�D�ILQDO�VROXWLRQ�LQ�D�PXOWLGLVFLSOLQDU\�JURXS��WKH�/&�DOVR�EULQJV�
D�QHZ�IRFXV�WR�LW�� KRZ�GR�ZH�OHDUQ�IURP�HDFK�RWKHU�LQ�WKLV�SURMHFW"� 7KLV�HTXDO�FRRSHUDWLRQ�
DVSHFW�LV�DOUHDG\�DQFKRUHG�WR�VRPH�H[WHQG�LQ�WKH�'XWFK�ZRUNLQJ�DQG�FRQVXOWDWLRQ�FXOWXUH��7KH�
/&�LV�DQ�RUJDQLFDOO\�GHYHORSLQJ�HFRV\VWHP�ZLWK�SURJUHVVLYH�LQVLJKWV�WKDW�\RX�FDQQRW�IRUHVHH�
LQ�DGYDQFH��

6HQLRU� � (QJLQHHU�
FRPSDQ\�

7KH� FRQVRUWLXP� XOWLPDWHO\� GHYHORSV� DQ� HQG�SURGXFW� WRJHWKHU�� DQG� VKDUHV� H[SHULHQFHV� WR�
DSSURDFK�VRPHWKLQJ�OLNH�WKLV�IURP�GHVLJQ�DQG�FRQVWUXFWLRQ�WR�WKH�WHVW�DQG�H[HFXWLRQ�SKDVH��7KH�
SDUWLFLSDWLQJ� FRPSDQLHV�DOVR� OHDUQ� IURP�HDFK�RWKHU�� )XUWKHUPRUH�� H[SDQGLQJ� WKH�FRPSDQ\¶V�
QHWZRUN�DQG�WDNLQJ�D�SRVLWLRQ�RQ�WKH�ODERU�PDUNHW�LV�LPSRUWDQW��,I�\RX�DUH�HQJDJHG�LQ�LQQRYDWLRQ��
\RX�UXQ�WKH�ULVN�RI�ZRUNLQJ�LQ�D�FRFRRQ��$�/&�JHWV�\RX�RXW�RI�WKDW��:HHNO\�ZRUN�VHVVLRQV�DUH�D�
FULWLFDO�VXFFHVV�IDFWRU�DQG�WKH�WULFN�LV�WR�FHOHEUDWH�RXU�LQWHULP�DFKLHYHPHQWV�ZLWK�HDFK�RWKHU��
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&KLHI�2SHUDWLRQDO�
2IILFHU�FRPSDQ\�

7KH�K\GURJHQ�PDUNHW�LV�VWLOO�LQ�LWV�LQIDQF\�DQG�WR�DFKLHYH�D�YLDEOH�PDUNHW��D�FRPSOHWH�FKDLQ�
RI�SURGXFWLRQ��VWRUDJH��GLVWULEXWLRQ�DQG�XVH�KDV�WR�EH�EXLOW��(YHU\RQH�LV�QHHGHG�WR�FRQWULEXWH�WR�
WKLV�� UDQJLQJ�IURP�NQRZOHGJH�LQVWLWXWLRQV�DQG�FRPSDQLHV�WR�VWXGHQWV�� $V�D�FRPSDQ\�VKDULQJ�
NQRZOHGJH�H[WHUQDOO\�LQ�D�/&�WR�GHYHORS�WKDW�PDUNHW�WRJHWKHU��LV�QHFHVVDU\��

&(2� +�+XE� DQG�
FOLHQW�

:RUNLQJ�WRJHWKHU�ZLWK�H[WHUQDO�SDUWQHUV�LV�QRW�QHZ��EXW�WKLV�FROODERUDWLRQ�EDVHG�RQ�D�FKDOOHQJH�
EDVHG�/&�LV�� ,Q�RUGHU�WR�DUULYH�DW�D�SURWRW\SH�GHFHQWUDOL]HG�HOHFWURO\VLV�V\VWHP��GHYHORSLQJ�
NQRZOHGJH� WRJHWKHU� LQ�PDQ\� FRPSOH[� VXEILHOGV� LV� QHFHVVDU\�� ,Q� WKH� /&�� WKH� SDUWLFLSDWLQJ�
FRPSDQLHV�QRW�RQO\�PL[�ZLWK��EXW�DOVR�WUXO\�LQYROYH�WKH�VWXGHQWV�� 7KDW�LV�ZKDW�PDNHV�WKLV�/&�
XQLTXH��,W�LV�D�NLQG�RI�MRLQW�MRXUQH\�ZKHUH�WKH�SURMHFW�VRPHWLPHV�KDV�WR�WXUQ�OHIW�DQG�VRPHWLPHV�
ULJKW��

3URMHFW� PDQDJHU�
+<*(1(6<6�

7KH� FKDOOHQJH�EDVHG� /&� LV� D� OHDUQLQJ� DQG� LQQRYDWLRQ� PHWKRGRORJ\� LQ� ZKLFK� UHVHDUFKHUV��
VWXGHQWV� DQG� FRPSDQ\� HPSOR\HHV� ZRUN� WRJHWKHU� HTXDOO\� RQ� �VXE�LVVXHV� LQ� UHODWLRQ� WR� WKH�
+<*(1(6<6�SURMHFW�� :LWKLQ�WKLV��WKH\�FRQVWDQWO\�LQVSLUH�HDFK�RWKHU�WR�LQQRYDWH�DQG�FUHDWH�
WRJHWKHU�� $�UHVHDUFK�FORXG�HQYLURQPHQW�LV�XVHG�ZLWK�DOO�UHOHYDQW�NQRZOHGJH�DQG�GDWD�DQG�LV�
FRPSOHWHO\�RSHQ�WR�HYHU\RQH�ZKR�SDUWLFLSDWHV�LQ�WKH�SURMHFW�� ,Q�DGGLWLRQ��H�PDLO�DQG�SUDFWLFDO�
:KDWV$SS�JURXSV�IRU�HDFK�FKDOOHQJH�DUH�XVHG��ZKLFK�ZRUNV�YHU\�HIIHFWLYHO\��

6SHFLDOLVW�+XPDQ�
&DSLWDO�

,Q�RUGHU�WR�FRPH�WR�D�VROXWLRQ��VXFK�DV�IRU�WKLV�K\GURJHQ�DSSOLFDWLRQ��D�ILUVW�VWHS�LV�WKH�UHFRJQLWLRQ�
RI�WKH�QHHG�RI�ERWK�FRPSDQLHV�DQG�NQRZOHGJH�LQVWLWXWLRQV�DV�ZHOO�DV�WKDW�RI�VWXGHQWV�� ,W�LV�D�
SHUPDQHQW�OHDUQLQJ�SURFHVV�LQ�ZKLFK�\RX�VXSSRUW�HDFK�RWKHU��TXHVWLRQ�DQG�KHOS�HDFK�RWKHU�WR�
PRYH�IRUZDUG�� ,Q�WKDW�ZD\��DOO�WKH�SUHUHTXLVLWHV�DUH�PHW�WKDW�EHORQJ�WR�IRUPLQJ�D�FRPPXQLW\��
$V�D�UHVXOW��WKH�SDUWLFLSDQWV�IHHO�FRQQHFWHG�DQG�LQYROYHG��7KH�FRUH�RI�D�/&�LV�WKDW�DOO�SDUWLFLSDQWV�
DUH�HTXDO��

 
Note:� WKH�IHHGEDFN�LQ�WDEOH���LV�DOO�YHU\�SRVLWLYH��+RZHYHU��LW�LV�H[SHFWHG�WKDW�LW�LV�VWLOO�WRR�HDUO\� LQ�WKH�
SURFHVV�WR�GHILQH�DQ\�SRLQWV�IRU�PDMRU�LPSURYHPHQWV��7KHVH�ZLOO�SUREDEO\�HPHUJH�RQFH�D�VHFRQG�EDWFK�
RI�VWXGHQWV�JRHV�WR�ZRUN��7KHQ��GLIILFXOWLHV�UHODWHG�WR�NQRZOHGJH�WUDQVIHU��SODQQLQJ�DQG�DYDLODELOLW\�RI�
VWXGHQWV�FRXOG�EH�HQFRXQWHUHG��
�
7KHUH�DUH�VHYHUDO�FRQFOXVLRQV�IURP�WKH�LPSDFW�LQWHUYLHZ�ZKLFK�DUH�ZHOO�LQ�OLQH�ZLWK�WKH�GHVLJQ�
SULQFLSOHV�GHVFULEHG�LQ�WKLV�DUWLFOH�DQG�WKH�REVHUYDWLRQV�GHVFULEHG�LQ�OLWHUDWXUH��
�
Firstly,�WKH��WK�\HDU�VWXGHQW�VWUHVVHV�WKH�LPSRUWDQFH�RI�¶DXWKHQWLF�DVVLJQPHQWV¶�DQG�LQGLFDWHV�
WKDW�¶/&V�RIIHU�VWXGHQWV�WKH�RSSRUWXQLW\�WR�EH�HGXFDWHG�FORVHU�WR�RU�WRJHWKHU�ZLWK�SUDFWLFH¶��7KH�
UHVHDUFKHU� IURP� 6D[LRQ� 8QLYHUVLW\� RI� $SSOLHG� 6FLHQFHV� QRWLFHV� WKDW� WKH� ¶VWXGHQWV� GHYHORS�
DGDSWLYH� DELOLW\�� VHOI�PDQDJHPHQW� DQG� FROODERUDWLRQ¶�� 7KLV� RXWSXW� RI� WKH� LQWHUGLVFLSOLQDU\�
VWXGHQW�FRPPXQLW\�LV�DOVR�REVHUYHG�E\�0HMWRIW�HW�DO���&',2�&RQIHUHQFH���������
�
Furthermore,�WKH�LQYROYHG�FRPSDQLHV�H[SUHVV�WKH�QHHG�WR�VKDUH�NQRZOHGJH�DQG�FROODERUDWH�
ZLWK�RWKHU�FRPSDQLHV� LQ�RUGHU� WR�PDNH�SURJUHVV� LQ�K\GURJHQ�WHFKQRORJ\�DQG�GHYHORSPHQW��
:RUNLQJ�ZLWKLQ�D�/&�¶LQFUHDVHV�FRRSHUDWLRQ�DFURVV�WKH�ERXQGDULHV�RI�WKHLU�RZQ�RUJDQL]DWLRQ¶��
ZKLOH�RQ�WKH�RWKHU�KDQG�MRLQLQJ�WKH�/&�¶FDQ�LPSURYH�WKH�FRPSHWLWLYH�SRVLWLRQ�RI�WKH�FRPSDQ\¶��
�
Thirdly,�WKH�/&�JLYHV�UHVXOWV�RQ�PLFUR��PHVR�DQG�PDFUR�VFDOH��
�� $W�PLFUR� VFDOH�PRWLYDWLRQ� DQG�PDQDJHPHQW� LV� KLJKO\� VHOI�UHJXODWHG�� WKHUH� LV� EXLOG�XS�RI�
RSHQ�DFFHVV�NQRZOHGJH�DQG�¶OLIHORQJ�GHYHORSPHQW�RI�FRPSDQ\�HPSOR\HHV¶��
�� $W�PHVR�VFDOH�FR�FUHDWLRQ�DQG�FRQQHFWLRQ�EHWZHHQ�HGXFDWLRQ�DQG�SUDFWLFH�LV�FOHDUO\�YLVLEOH�
�IRU�LQVWDQFH�DV�PHQWLRQHG�E\�WKH�&(2�RI�WKH�+�+XE��
�� $W� PDFUR� VFDOH� WKH� GHYHORSPHQW� RI� D� /&� DV� RUJDQLF� HFRV\VWHP� EHWZHHQ� VWXGHQWV��
FRPSDQLHV�DQG�NQRZOHGJH� LQVWLWXWHV� LQ�DQ�HTXDO�ZRUN�HQYLURQPHQW�FDQ�EH�XVHG� IRU� IXUWKHU�
LQLWLDWLYHV�LQ�GLIIHUHQW�ILHOGV��
�
Fourthly,� WKH� VSHFLDOLVW� DURXQG�+XPDQ�&DSLWDO� REVHUYHV� WKDW� DOO� SUHUHTXLVLWHV� DUH�PHW� IRU�
KDYLQJ�D�VXFFHVVIXO�/&��ZKHUH�WKH�¶SDUWLFLSDQWV�IHHO�FRQILGHQFH��VHOI�HIILFDF\���WHDP�HIILFDF\��
DQG�FRPSHWHQFH¶��,Q�WKH�/&�WKHUH�LV�LQYROYHPHQW��FRQQHFWHGQHVV�DQG�HTXDOQHVV��
 
Lastly,�ZRUNLQJ�IURP�D�GLJLWDO�FORXG�HQYLURQPHQW�DQG�KDYLQJ�ERWK�IRUPDO�DQG�LQIRUPDO�FRQWDFW�
EHWZHHQ� SDUWLFLSDQWV�� OHDGV� WR� ¶VKDUHG� RZQHUVKLS�� ZKHUH� ¶UHVXOWV� DUH� GLUHFWO\� UHOHYDQW� DQG�
DSSOLFDEOH¶�IRU�HDFK�SDUWQHU�ZLWKLQ�WKH�FRQVRUWLXP��
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CONCLUSION 
�
7KH�HQHUJ\�WUDQVLWLRQ�UHTXLUHV�QHZ�VNLOOV�RI�SHRSOH�DQG�IRU�WUDLQLQJ�RI�WKHVH�VNLOOV��DQG�WKH�/&�
DSSURDFK� LV� D� QHZ� FRQFHSW� ZKHUH� VWXGHQWV� ZRUN� WRJHWKHU� ZLWK� SURIHVVLRQDOV� RQ� D� UHDO�
FKDOOHQJH��7R�VHW�XS�D�JRRG�ZRUNLQJ�/&�ZLWK�PXWXDO�RZQHUVKLS�EHWZHHQ�VWXGHQWV��FRPSDQ\�
VSHFLDOLVWV�DQG� UHVHDUFKHUV�� WKHRU\�DQG�H[SHULHQFH�ZLWKLQ� WKLV�ZRUN�FRQFOXGH� WKH� IROORZLQJ�
JXLGHOLQHV��
�� /LQN� FKDOOHQJHV� WKDW� DUH� UHFRJQL]DEOH� DQG� DWWUDFWLYH� WR� DOO� SDUWLFLSDQWV� WR� WKH� /&�� $�
PXOWLGLVFLSOLQDU\� DQG� UHOHYDQW� SURMHFW� IRU� FRPSDQLHV� LV� LPSRUWDQW�� WKLV� HQVXUHV� LQWULQVLF�
PRWLYDWLRQ�IRU�DOO�VWDNHKROGHUV��
�� &UHDWH� DQ� HTXDO� VXEVWDQWLYH� FROODERUDWLRQ� EHWZHHQ� WKH� WKUHH� SDUWLFLSDWLQJ�VWDNHKROGHUV��
7KLV�PHDQV� WKDW�DOO� SDUWLFLSDQWV� OHDUQ� IURP�HDFK�RWKHU�HTXDOO\�� WKH�EHVW� FRQGLWLRQ� IRU�RSHQ�
FRRSHUDWLRQ��
�� &UHDWH�JRRG�NQRZOHGJH�WUDQVIHU�PRPHQWV�DV�SDUWLFLSDQWV� LQ�WKH�/&�JUDGXDOO\�FKDQJH�DQG�
RUJDQL]H�D�VWDEOH�DQG�FOHDU�V\VWHP�IRU�PXWXDO�FRPPXQLFDWLRQ�DQG�GDWD�VWRUDJH�LQ�WKH�/&��
�� 3K\VLFDO� FRQWDFW� PRPHQWV� WR� ZRUN� ZLWK� HDFK� RWKHU� DQG� FRQVXOW� DURXQG� WKH� SURMHFW� RU�
FKDOOHQJHV� DUH� HVVHQWLDO� IRU�PXWXDO� LQYROYHPHQW�� 7KHVH� JLYH�PRWLYDWLRQ� DQG� HQHUJ\� WR� JR�
IXUWKHU��
$OWKRXJK�WKHVH�JXLGHOLQHV�ZRUN�ZHOO�ZLWKLQ�WKH�SUHVHQWHG�HQJLQHHULQJ�SURMHFW�DQG�ORFDWLRQ��WKH�
DXWKRUV�ZRXOG�OLNH�WR�VWUHVV�WKDW�VHWWLQJ�XS�D�/&�QHHGV�DOVR�FXVWRPL]DWLRQ�WR�WKH�HQFRXQWHUHG�
VLWXDWLRQ����
�
�
FUTURE WORK AND CHALLENGES WITHIN THE LEARNING COMMUNITY 
 
)XWXUH�ZRUN�ZLOO�FRQVLVWV�RI�D�PRUH�HODERUDWH�HYDOXDWLRQ�DQG�DQ�DSSOLHG�VFLHQFH�SXEOLFDWLRQ�IRU�
VLPLODU�VLWXDWLRQV�WR�EXLOG�XS�D�/&�IRU�D�WHFKQLFDO�SURMHFW�LQ�WKH�HQJLQHHULQJ�GRPDLQ��
7KH�SURMHFW�+<*(1(6<6�ZLOO�FRQWLQXH�RQ�WKH�GHYHORSPHQW�RI�WKH�HOHFWURO\]HU�DQG�WKH�QHZ�
ZRUN�SDFNDJH��� �IURP�)HEUXDU\� WLOO�6HSWHPEHU������� LQYROYHV�D�PRUH�VSHFLILF�DQG�GHWDLOHG�
HQJLQHHULQJ�IRFXV��:LWKLQ�WKH�/&�D�IHZ�LPSRUWDQW�DVSHFWV�DUH�IDFHG��
�
�� $� QHZ� ZRUN� SDFNDJH� PHDQV� QHZ� FKDOOHQJHV� ZLWKLQ� WKH� /&�� &RRUGLQDWLRQ� RI� WKHVH�
FKDOOHQJHV�LV�FDUULHG�RXW�E\�RQH�RI�WKH�FRQVRUWLXP�SDUWQHUV�DQG�ZLOO�SUREDEO\�UHVXOW�LQ�D�FKDQJH�
LQ�ZRUN�G\QDPLFV��,W�ZLOO�WDNH�WLPH�DQG�HIIRUW�WR�GHDO�ZLWK�WKLV�QHZ�G\QDPLFV��
�� 7KH� SURMHFW� +<*(1(6<6� IROORZV� IRXU� FRQVHFXWLYH� VHPHVWHUV� IURP� WKH� FXUULFXOD� RI� WKH�
VWXGHQWV�� 3URJUHVV�RI�WKH�HQJLQHHULQJ�GHYHORSPHQW�DQG�WKH�G\QDPLFV�RI�WKH�/&�ZLOO�VWURQJO\�
GHSHQG�RQ�WKH�XQFHUWDLQ�IRUPLQJ�RI�D�QHZ�JURXS�RI��LQWHUQVKLS�RU�JUDGXDWLRQ��VWXGHQWV�IURP�
GLIIHUHQW�GLVFLSOLQHV�DQG�RU�NQRZOHGJH�OHYHOV�� ,W�LV�DOVR�D�FKDOOHQJH�WR�LQYROYH�WKH�YRFDWLRQDO�
HGXFDWLRQ��ZKHUH�WKH�UHVHDUFK�IRFXV�LV�OHVV�LPSRUWDQW��
�� ,W�ZLOO�WDNH�WLPH�DQG�HIIRUW�WR�DUUDQJH�D�JRRG�WUDQVIHU�EHWZHHQ�ROG�DQG�QHZ�VWXGHQWV�DQG�IRU�
QHZ�VWXGHQWV�WR�JHW�XS�WR�VSHHG��
�
�
FINANCIAL SUPPORT ACKNOWLEDGEMENTS 
 
:H�DFNQRZOHGJH�WKH�JHQHURXV�VXSSRUW�RI�7HFK<RXU)XWXUH�DQG�6,$�LQ�VXEVLGL]LQJ�WKLV�SURMHFW��
:H� DUH� LQGHEWHG� WR� WKH� VWXGHQWV�� UHVHDUFKHUV� DQG� FRPSDQ\� HPSOR\HHV� IURP� WKH� SURMHFW�
+<*(1(6<6� ZKR� FRQWULEXWHG� WKHLU� WLPH� DQG� WDOHQWV� WR� WKLV� SURMHFW�� ZLWKRXW� ZKRVH�
FRQWULEXWLRQV�WKH�ZRUN�UHSRUWHG�KHUH�ZRXOG�QRW�KDYH�EHHQ�SRVVLEOH��
�
�
�
�
�

�
���



3URFHHGLQJV�RI�WKH���WK�,QWHUQDWLRQDO�&',2�&RQIHUHQFH��KRVWHG�E\�1718��7URQGKHLP��1RUZD\��-XQH��������������

REFERENCES 
 
%ODFNVKDZ��7��.H\�FRQFHSWV�LQ�FRPPXQLW\�VWXGLHV��7KRXVDQG�2XNV��86���6DJH��������
&RUSRUDDO��6���'LVEHUJ�YDQ�*HORYHQ��0���(QGHGLMN��0���+XEHUV��0��'����������*DV�HURS��
2QWZHUSSULQFLSHV�YDQ�OHDUQLQJ�FRPPXQLWLHV�DOV�DDQMDJHU�YRRU�GH�HQHUJLHWUDQVLWLH��7HFK<RXU)XWXUH��
&UDZOH\��(��)���0DOPTYLVW��-���/XFDV��:��$���%URGHXU��'��5����������7KH�&',2�V\OODEXV�Y�����,Q�
3URFHHGLQJV�RI�WKH��WK�LQWHUQDWLRQDO�&',2�FRQIHUHQFH��
&URRN��7��5���7RGG��6��<���&RPEV��-��*���:RHKU��'��-���.HWFKHQ��'��-���]�G����'RHV�+XPDQ�&DSLWDO�
0DWWHU"�$�0HWD�$QDO\VLV�RI�WKH�5HODWLRQVKLS�%HWZHHQ�+XPDQ�&DSLWDO�DQG�)LUP�3HUIRUPDQFH��
'H�/DDW��0���6LPRQV��5��-���]�G����&ROOHFWLYH�OHDUQLQJ��7KHRUHWLFDO�SHUVSHFWLYHV�DQG�ZD\V�WR�VXSSRUW�
QHWZRUNHG�OHDUQLQJ��
(UDXW��0����������1RQ�IRUPDO�OHDUQLQJ�DQG�WDFLW�NQRZOHGJH�LQ�SURIHVVLRQDO�ZRUN��%ULWLVK�-RXUQDO�RI�
(GXFDWLRQDO�3V\FKRORJ\������������±�����
*�O��7���7XUN��'����������7KH�IXWXUH�RI�K\GURJHQ��6HL]LQJ�WRGD\¶V�RSSRUWXQLWLHV��5HSRUW�SUHSDUHG�E\�WKH�
,($�IRU�WKH�*����-DSDQ��
+RQLJ��0��,���,NHPRWR��*��6����������$GDSWLYH�$VVLVWDQFH�IRU�/HDUQLQJ�,PSURYHPHQW�(IIRUWV��7KH�&DVH�
RI�WKH�,QVWLWXWH�IRU�/HDUQLQJ��3HDERG\�-RXUQDO�RI�(GXFDWLRQ������������±�����
+RUG��6��0����������3URIHVVLRQDO�OHDUQLQJ�FRPPXQLWLHV��:+$7�:25.6���������
+�OVKHJHU��8��5���$QGHUVRQ��1���6DOJDGR��-��)����������7HDP�OHYHO�SUHGLFWRUV�RI�LQQRYDWLRQ�DW�ZRUN��$�
FRPSUHKHQVLYH�PHWD�DQDO\VLV�VSDQQLQJ�WKUHH�GHFDGHV�RI�UHVHDUFK��-RXUQDO�RI�$SSOLHG�3V\FKRORJ\��
�����������±������
-DFD��&���2UPD]DEDO��0���$UL]PHQGL��0���%ODQFR��&����������3URMHFW�EDVHG�OHDUQLQJ�LPSOHPHQWDWLRQ���
&ROODERUDWLRQ�EHWZHHQ�XQLYHUVLW\�DQG�LQGXVWU\��,Q��3URFHHGLQJV�RI�WKH���WK�&',2�,QWHUQDWLRQDO�
&RQIHUHQFH��KRVWHG�RQOLQH�E\�&KXODORQJNRUQ�8QLYHUVLW\�DQG�5DMDPDQJDOD�8QLYHUVLW\�RI�7HFKQRORJ\�
7KDQ\DEXUL��%DQJNRN��7KDLODQG��������S������
0DF*UHJRU��6��3���0DUTXHV�*RX��3���6LPRQ�9LOODU��$����������*DXJLQJ�5HDGLQHVV�IRU�WKH�4XDGUXSOH�
+HOL[��$�6WXG\�RI����(XURSHDQ�2UJDQL]DWLRQV��
0HMWRIW��7���&ULSSV��+���%ORFNHU��&����������,QWHUQDWLRQDO�SURIHVVLRQDO�VNLOOV��LQWHUGLVFLSOLQDU\�SURMHFW�ZRUN��
,Q��3URFHHGLQJV�RI�WKH���WK�&',2�,QWHUQDWLRQDO�&RQIHUHQFH��KRVWHG�E\�5H\NMDYLN�8QLYHUVLW\��5H\NMDYLN��
,FHODQG��������S������
1JX\HQ��7���$EGLQ��=���+ROP��7���0pULGD��:����������*ULG�FRQQHFWHG�K\GURJHQ�SURGXFWLRQ�YLD�ODUJH�
VFDOH�ZDWHU�HOHFWURO\VLV��(QHUJ\�&RQYHUVLRQ�DQG�0DQDJHPHQW�������S�������
6FKLSSHU��7���9RV��0���:DOOQHU��&����������/DQGHOLMN�SRVLWLRQ�SDSHU�/HDUQLQJ�&RPPXQLWLHV��LQ�RSGUDFKW�
YDQ�1:2���=ZROOH��KRJHVFKRRO�:LQGHVKHLP��
6KLYD�.XPDU��6���/LP��+����������$Q�RYHUYLHZ�RI�ZDWHU�HOHFWURO\VLV�WHFKQRORJLHV�IRU�JUHHQ�K\GURJHQ�
SURGXFWLRQ��(QHUJ\�5HSRUWV����S���������
6FK�W]��)����������&R�VKDSLQJ�WKH�)XWXUH�LQ�4XDGUXSOH�+HOL[�,QQRYDWLRQ�6\VWHPV��8QFRYHULQJ�3XEOLF�
3UHIHUHQFHV�WRZDUG�3DUWLFLSDWRU\�5HVHDUFK�DQG�,QQRYDWLRQ��������
6XQJ��6��<���&KRL��-��1����������'R�RUJDQL]DWLRQV�VSHQG�ZLVHO\�RQ�HPSOR\HHV"�(IIHFWV�RI�WUDLQLQJ�DQG�
GHYHORSPHQW�LQYHVWPHQWV�RQ�OHDUQLQJ�DQG�LQQRYDWLRQ�LQ�RUJDQL]DWLRQV��
7UHWVLDNRYD�0F1DOO\��6���0DUDQQH��(���9HUEHFNH��)���0RONRY��9����������0L[HG�H�OHDUQLQJ�DQG�YLUWXDO�
UHDOLW\�SHGDJRJLFDO�DSSURDFK�IRU�LQQRYDWLYH�K\GURJHQ�VDIHW\�WUDLQLQJ�RI�ILUVW�UHVSRQGHUV��,QWHUQDWLRQDO�
-RXUQDO�RI�+\GURJHQ�(QHUJ\������S��������
9DQ�GHU�/DDQ��0���0RHVNHU��+���$VVLHV�.URRQ��$���]�G����/HDUQLQJ�&RPPXQLWLHV�V\VWHHPLQWHJUDWLH��
5LMNVGLHQVW�YRRU�2QGHUQHPHQG�1HGHUODQG��
9DQ�+XIIHOHQ�GH�%RHU��0���9DQ�6DV��-���(QGHGLMN��0����������$DQVOXLWLQJ�RQGHUZLMV�DUEHLGVPDUNW��/HUHQ�
HQ�ZHUNHQ�LQ�GH�WHFKQLHN�HQ�WHFKQRORJLH��(QVFKHGH�'HYHQWHU��7HFK�<RXU�)XWXUH�
:HVW��5��(���:LOOLDPV��*��6����������³,�GRQ¶W�WKLQN�WKDW�ZRUG�PHDQV�ZKDW�\RX�WKLQN�LW�PHDQV´��$�
SURSRVHG�IUDPHZRUN�IRU�GHILQLQJ�OHDUQLQJ�FRPPXQLWLHV��(GXFDWLRQDO�7HFKQRORJ\�5HVHDUFK�DQG�
'HYHORSPHQW�������������±������
=LWWHU��,���]�G����/HHURPJHYLQJHQ�LQ�KHW�EHURHSVRQGHUZLMV�DOV�NQRRSSXQWHQ�LQ�RQ]H�PDDWVFKDSSLM��
/HFWRUDDW�%HURHSVRQGHUZLMV��.HQQLVFHQWUXP�/HUHQ�HQ�,QQRYHUHQ��+RJHVFKRRO�8WUHFKW��

�
���



3URFHHGLQJV�RI�WKH���WK�,QWHUQDWLRQDO�&',2�&RQIHUHQFH��KRVWHG�E\�1718��7URQGKHLP��1RUZD\��-XQH��������������

BIOGRAPHICAL INFORMATION 
 
Hans Gelten LV� SURMHFW� PDQDJHU� LQ� WKH� UHVHDUFK� JURXS� 6XVWDLQDEOH� (QHUJ\� 6\VWHPV� DQG�
UHVSRQVLEOH�IRU�WKH�+<*(1(6<6�SURMHFW��+H�KDV�D�06F��LQ�FKHPLFDO�HQJLQHHULQJ�ZLWK�D�VSHFLDO�
IRFXV�RQ�K\GURJHQ��
�
�
Mirte Disberg-van Geloven LV�VSHFLDOLVW�DW�WKH�ILHOG�RI�KXPDQ�UHVRXUFH�GHYHORSPHQW�DQG�ZRUNV�
IRU�7HFK<RXU)XWXUH��FHQWUH�RI�H[SHUWLVH��+HU�IRFXV�LV�WKH�GHYHORSPHQW�RI�/HDUQLQJ�&RPPXQLWLHV�
ZLWKLQ�WKH�HQJLQHHULQJ�GRPDLQ��
�
�
Stephan Corporaal LV�SURIHVVRU�+XPDQ�&DSLWDO�� +H�LV�LQYROYHG�LQ�YDULRXV�DSSOLHG�UHVHDUFK�
SURMHFW�DERXW�OHDUQLQJ�FRPPXQLWLHV��
�
�
Benno Aalderink LV�DVVRFLDWH�SURIHVVRU�+\GURJHQ�7HFKQRORJ\�DQG�$SSOLFDWLRQV�LQ�WKH�UHVHDUFK�
JURXS�6XVWDLQDEOH�(QHUJ\�6\VWHPV��+H�LV�LQYROYHG�LQ�WKH�+<*(1(6<6�SURMHFW��+H�KDV�D�06F��
LQ�DSSOLHG�SK\VLFV�DQG�D�3K'�LQ�PHFKDQLFDO�HQJLQHHULQJ��
�
�
Richard van Leeuwen LV�SURIHVVRU�6XVWDLQDEOH�(QHUJ\�6\VWHPV��+H�LQLWLDWHG�WKH�/&�DQG�+<��
*(1(6<6�SURMHFW�DQG�LV�LQYROYHG�LQ�VHYHUDO�SURMHFWV�RQ�V\VWHP�LQWHJUDWLRQ�DQG�VPDUW�JULGV��
�
�
Yashar Hajimolana LV�DVVRFLDWH�SURIHVVRU�(QHUJ\�7HFKQRORJ\��+LV�IRFXV�LV�WKH�GHYHORSPHQW�
RI� VXVWDLQDEOH� HQHUJ\� SURGXFWLRQ� WKURXJK� D� UDQJH� RI� IXQGDPHQWDO� UHVHDUFK��PRGHOLQJ� DQG�
FKDUDFWHUL]DWLRQ�RI�IXHO�FHOO�DQG�HOHFWURO\VLV�FHOO�FRPSRQHQWV��
�
�
Corresponding author 
 
+DQV�*HOWHQ�
6D[LRQ�8QLYHUVLW\�RI�$SSOLHG�6FLHQFHV�'HSW��
6XVWDLQDEOH�(QHUJ\�6\VWHPV�
0��+��7URPSODDQ���������$%�(QVFKHGH�7KH�
1HWKHUODQGV�
M�D�S�JHOWHQ#VD[LRQ�QO�

�
7KLV�ZRUN�LV�OLFHQVHG�XQGHU�D�&UHDWLYH�
&RPPRQV�$WWULEXWLRQ�1RQ&RPPHUFLDO�
1R'HULYDWLYHV�����,QWHUQDWLRQDO�/LFHQVH��
 

 
 
 
 
 
 
 

�
���


