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ABSTRACT 
�
6XVWDLQDELOLW\��DV�D�FRQFHSW��LV�SHUPHDWLQJ�PRVW�RI�WRGD\¶V�KXPDQ�DFWLYLWLHV��LQFOXGLQJ�KLJKHU�
HGXFDWLRQ��7KH�LQFUHDVHG�LPSRUWDQFH�SXW�RQ�VXVWDLQDELOLW\�GHSHQGV�ODUJHO\�RQ�WKH�LQFUHDVHG�
DZDUHQHVV� RI� WKH� KXJH� HQYLURQPHQWDO�� VRFLDO�� DQG� HFRQRPLF� FKDOOHQJHV� WKDW� KXPDQLW\� LV�
FXUUHQWO\�IDFLQJ��$V�LV�WKH�FDVH�ZLWK�PRVW�FRPSOH[�WKHPHV��WKH�URXWH�WRZDUGV�WKH�DSSOLFDWLRQ�
RI�DSSURSULDWH�DFWLRQV�VWDUWV�ZLWK�HQOLJKWHQPHQW�GHYHORSHG�ZLWKLQ�HGXFDWLRQ��ZKHUH�GLIIHUHQW�
HQJLQHHULQJ�SURJUDPV�IRUP�LPSRUWDQW�VXEDUHDV��7R�DGGUHVV�WKLV��&',2�6\OODEXV�����LQ�JHQHUDO��
EXW�RSWLRQDO�VWDQGDUG���LQ�VSHFLILF��GRHV�QRZ�WR�DQ�HYHQ�JUHDWHU�H[WHQW�KDQGOH�VXVWDLQDELOLW\�
LVVXHV�� 7KLV� SDSHU� SUHVHQWV� D� IUDPHZRUN� WKDW� LV� EXLOW� XSRQ� VHYHUDO� NH\� FRQFHSWV� WKDW� DUH�
VWURQJO\�UHODWHG�WR�HGXFDWLRQ�IRU�VXVWDLQDEOH�GHYHORSPHQW��(6'��DW�WKH�XQLYHUVLW\�OHYHO��VXFK�
DV�NH\�VXVWDLQDELOLW\�FRQFHSWV��DV�GHILQHG�E\�81(6&2���VXVWDLQDELOLW\�GHYHORSPHQW�JRDOV��DV�
GHILQHG�E\�WKH�8QLWHG�1DWLRQV��DQG�FRQVWUXFWLYH�DOLJQPHQW��DV�GHILQHG�E\�%LJJV�DQG�7DQJ���
7KH�IUDPHZRUN�LV�DSSOLHG�WR�WZR�HQJLQHHULQJ�PDVWHU¶V�FRXUVHV�ZKHUH�VXVWDLQDELOLW\�FRQFHSWV�
DQG�GHYHORSPHQW�JRDOV�DUH� LQWHJUDWHG�DQG�FRQVWUXFWLYHO\�DOLJQHG� LQ� WKH� OHDUQLQJ�RXWFRPHV��
WHDFKLQJ�DQG�OHDUQLQJ�DFWLYLWLHV��DQG�DVVHVVPHQWV��7KURXJK�WKH�DQDO\VLV�RI� WKH�WZR�FRXUVHV�
FRQFHUQLQJ�VXVWDLQDELOLW\��WKH�IUDPHZRUN�LV�VKRZQ�WR�SURYLGH�D�PHDQV�IRU�WKH�DQDO\VLV�RI�KRZ�
VXVWDLQDELOLW\� LV�FXUUHQWO\� LQFRUSRUDWHG�LQ�D�FRXUVH��KLJKOLJKW�ZKDW�SRVVLEOH�WHDFKLQJ�OHDUQLQJ�
VKRUWFRPLQJV� H[LVW�� DQG� KHOS� LGHQWLI\� DFWLRQV� WKDW� FDQ� EH� WDNHQ� WR� RYHUFRPH� WKHVH�
VKRUWFRPLQJV�� 7KH� REMHFWLYH� RI� WKH� IUDPHZRUN� LV� WKXV� WR� VXSSRUW� FRXUVH� PDQDJHUV� LQ� WKH�
GHYHORSPHQW�RI�DSSURSULDWH�DFWLRQV�UHODWHG�WR�VXVWDLQDELOLW\��
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�
INTRODUCTION 
 
6XVWDLQDELOLW\�LV�DQ�LQFUHDVLQJO\�LPSRUWDQW�WRSLF�LQ�WRGD\¶V�ZRUOG��DQG�LWV�LPSDFW�RQ�XQLYHUVLW\�
WHDFKLQJ� LV� EHFRPLQJ� PRUH� DQG� PRUH� HYLGHQW�� $W� XQLYHUVLW\� OHYHO�� VXVWDLQDELOLW\� LV� EHLQJ�
LQWHJUDWHG�LQWR�FXUULFXOD�DFURVV�PDQ\�GLIIHUHQW�GLVFLSOLQHV��LQFOXGLQJ�HQJLQHHULQJ��%\�WHDFKLQJ�
VWXGHQWV�DERXW�VXVWDLQDELOLW\��XQLYHUVLWLHV�DUH�KHOSLQJ�WR�HTXLS�WKH�QH[W�JHQHUDWLRQ�RI�HQJLQHHUV�
ZLWK� WKH� VNLOOV� DQG� NQRZOHGJH� WR� FUHDWH� VXVWDLQDEOH� VROXWLRQV� IRU� WKH� IXWXUH�� 7KURXJK� D�
FRPELQDWLRQ� RI� KDQGV�RQ� SURMHFWV�� OHFWXUHV�� FDVH� VWXGLHV�� DQG� LQWHUQVKLSV�� HQJLQHHULQJ�
VWXGHQWV�DUH�EHLQJ�H[SRVHG�WR�WKH�SULQFLSOHV�RI�VXVWDLQDELOLW\�DQG�OHDUQLQJ�KRZ�WR�GHVLJQ�DQG�
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EXLOG� VROXWLRQV� ZLWK� D� ORQJ�WHUP�� VXVWDLQDEOH� SHUVSHFWLYH�� %\� OHDUQLQJ� DERXW� VXVWDLQDELOLW\��
HQJLQHHULQJ�VWXGHQWV�DUH�EHWWHU�SUHSDUHG�WR�KHOS�FUHDWH�D�PRUH�VXVWDLQDEOH�ZRUOG��
�
7R�DQDO\]H�WKH�FXUULFXOD�RI�DQ�HQJLQHHULQJ�FRXUVH�ZLWK�UHVSHFW�WR�LWV�KDQGOLQJ�RI�VXVWDLQDELOLW\�
LVVXHV��D�IUDPHZRUN�KDV�EHHQ�FRQFHLYHG��,W�LV�EXLOW�XSRQ�IRXU�SLOODU�VWRQHV��QDPHO\�VXVWDLQDELOLW\�
WUDQVLWLRQ� �6WHUOLQJ� DQG� 7KRPDV�� ������� FRPSHWHQFHV� LQ� VXVWDLQDELOLW\� �5LHFNPDQQ�� �������
VXVWDLQDEOH� GHYHORSPHQW� JRDOV� �81�� ������� DQG� FRQVWUXFWLYH� DOLJQPHQW� �%LJJV� DQG� 7DQJ��
��������
�
$V� D� EDVLV� IRU� WKH� DQDO\VLV� RI� WKH� IUDPHZRUN� DQG� LWV� DSSOLFDELOLW\� WR� WKH� LQFRUSRUDWLRQ� RI�
VXVWDLQDELOLW\�LQ�HQJLQHHULQJ�SURJUDPV��WZR�FRXUVHV�WDXJKW�DW�PDVWHU¶V�OHYHO�DW�WKH�VFKRRO�RI�
HQJLQHHULQJ� DW� -|QN|SLQJ� 8QLYHUVLW\� KDYH� EHHQ� FKRVHQ�� 7KH� ILUVW� FRXUVH� LV� ,QGXVWULDO�
3ODFHPHQW�&RXUVH��,3&���ZKLFK�LV�D���FUHGLWV�FRXUVH�WKDW�UXQV�LQ�WKH�WKLUG�VHPHVWHU�RI�WKH�WZR�
\HDU�PDVWHU¶V�SURJUDP�6RIWZDUH�3URGXFW�(QJLQHHULQJ��63(��7KH�VHFRQG�FRXUVH�LV�,QGXVWULDO�
3URGXFW�5HDOL]DWLRQ� LQ�&ROODERUDWLRQ� �,35,&���ZKLFK� LV�D���FUHGLWV�FRXUVH� WKDW� UXQV� WKH� ILUVW�
VHPHVWHU�LQ�DOO�RI�WKH�VL[�PDVWHU�SURJUDPV�DW�WKH�VFKRRO�RI�HQJLQHHULQJ��L�H���,QGXVWULDO�'HVLJQ��
3URGXFW�'HYHORSPHQW�DQG�0DWHULDOV�(QJLQHHULQJ��3URGXFWLRQ�'HYHORSPHQW�DQG�0DQDJHPHQW��
6RIWZDUH� 3URGXFW� (QJLQHHULQJ�� 6XVWDLQDEOH� %XLOGLQJ� ,QIRUPDWLRQ� 0DQDJHPHQW�� DQG� 8VHU�
([SHULHQFH�'HVLJQ�DQG�,7�$UFKLWHFWXUH���%RWK�FRXUVHV�KDYH�SURV�DQG�FRQV�ZKHQ�LW�FRPHV�WR�
LQFRUSRUDWLQJ�VXVWDLQDELOLW\�DV�ZLOO�EH�GHPRQVWUDWHG�IXUWKHU�RQ��
�
7KH�UHVW�RI�WKLV�SDSHU�LV�GLYLGHG�LQ�IRXU�VHFWLRQV��)LUVW��WKH�WKHRUHWLFDO�EDFNJURXQG�RI�WKH�IRXU�
SLOODU�VWRQHV�RI�WKH�IUDPHZRUN�LV�SUHVHQWHG��1H[W�FRPHV�D�VHFWLRQ�RQ�WKH�DQDO\VLV�RI�WKH�WZR�
FRXUVHV�DSSO\LQJ� WKH�IUDPHZRUN�IROORZHG�E\�D�VHFWLRQ�RQ�KRZ�WR� LQFUHDVH�WKH�VXVWDLQDELOLW\�
FRQWHQW�LQ�WKH�WZR�FRXUVHV�PDNLQJ�XVH�RI�WKH�SUHYLRXV�DQDO\VLV��)LQDOO\��D�GLVFXVVLRQ�VHFWLRQ�
HQGV�WKH�SDSHU��
�
 
THEORETICAL BACKGROUND 
�
,Q�FRQWLQXDWLRQ�DUH�SUHVHQWHG�WKH�IRXU�SLOODU�VWRQHV�WKDW�WKH�GHYHORSHG�IUDPHZRUN�LQ�WKLV�SDSHU�
LV�EDVHG�XSRQ��
�
Sustainability transition 
�
6WHUOLQJ� DQG� 7KRPDV� ������� LGHQWLILHG� IRXU� VWDJHV� LQ� WKH� WUDQVLWLRQ� WRZDUGV� VXVWDLQDEOH�
HGXFDWLRQ�LQ�XQLYHUVLWLHV��WDEOH�����
�

7DEOH����6WDJHV�IRU�WKH�GHYHORSPHQW�RI�VXVWDLQDEOH�HGXFDWLRQ�LQ�XQLYHUVLWLHV��
�6WHUOLQJ�	�7KRPDV��������

 
Sustainability 
transition 

Response State of sustainability 
(societal change) 

State of education  
(educational change) 

9HU\�ZHDN� 'HQLDO��UHMHFWLRQ��RU�
PLQLPXP�FKDQJH�

1R�FKDQJH� 1R�FKDQJH�

:HDN� µ%ROW�RQ¶� &RVPHWLF�UHIRUP� (GXFDWLRQ�DERXW�VXVWDLQDELOLW\�
6WURQJ� µ%XLOG�LQ¶� 6HULRXV�JUHHQLQJ� (GXFDWLRQ�IRU�VXVWDLQDELOLW\�
9HU\�VWURQJ� 5HEXLOG�RU�UHGHVLJQ� :KROO\�LQWHJUDWLYH� 6XVWDLQDEOH�HGXFDWLRQ�

�
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7KH�VWULYH� VKRXOG�EH� WR� UHDFK� WKH�KLJKHU� VWDJHV� LQ� WKH� WUDQVLWLRQ�� VRPHWKLQJ� WKDW� LV� IXUWKHU�
HODERUDWHG�RQ�LQ�UHODWLRQ�WR�WKH�PDVWHU¶V�FRXUVHV�IXUWKHU�RQ��
 
$FFRUGLQJ�WR�'X3XLV�DQG�%DOO��������SDJH������LW�LV�HVVHQWLDO�WR�PRYH�IURP�D�VLPSOH�NQRZ�ZKDW�
WR�D�PRUH�FRPSOH[�NQRZ�KRZ�WR�LQFUHDVH�WKH�VXVWDLQDELOLW\�DZDUHQHVV�DPRQJ�VWXGHQWV��.QRZ�
ZKDW�LPSOLHV�µD�IRFXV�RQ�VXVWDLQDEOH�NQRZOHGJH�DQG�SUDFWLFH�DV�VLPSO\�JDWKHULQJ�DQG�LPSDUWLQJ�
WR�VWXGHQWV�WKH�ULJKW�FRGLILHG�LQIRUPDWLRQ�>WKDW@�KDV�OHG�WR�FRQIXVLRQ�LQ�WKH�FODVVURRP¶��7KLV�LV�
VRPHWLPHV�NQRZQ�DV�D�VXPPDWLYH�DSSURDFK��.QRZ�KRZ�LPSOLHV�D�PRYH�WRZDUGV�LQWHUDFWLYH�
DQG�FROODERUDWLYH�SODWIRUPV�WKDW�SURPRWH�ILYH�NH\�FRPSHWHQFHV��:LHN�HW�DO����������ZKLFK�DUH�
IXUWKHU�GHVFULEHG�LQ�WKH�QH[W�VHFWLRQ��7KRPDV��������UHFRPPHQGV�SUREOHP�EDVHG�OHDUQLQJ�DV�
D� YHKLFOH� WRZDUGV� D� GHHSHU� XQGHUVWDQGLQJ� RI� GLIIHUHQW� WRSLFV� LQ� HGXFDWLRQ� LQ� JHQHUDO� DQG�
VXVWDLQDEOH�HGXFDWLRQ� LQ�VSHFLILF��7KLV� LV�VRPHWLPHV�NQRZQ�DV�D�IRUPDWLYH�DSSURDFK��,Q�WKH�
FDVH�RI�WKH�,3&��SUREOHP�EDVHG�OHDUQLQJ�FRPHV�QDWXUDOO\�DV�VWXGHQWV�UHDOL]H�ZRUN� LQ�D�UHDO�
ZRUN�HQYLURQPHQW�GXULQJ�D��±���ZHHN�SHULRG��7KH�VDPH�JRHV� IRU� WKH� ,35,&�FRXUVH�ZKHUH�
SUREOHP�EDVHG�OHDUQLQJ�DOVR�SOD\V�D�NH\�UROH�LQ�WKH�GHYHORSPHQW�RI�D�SURMHFW�LQ�D�PXOWL�FXOWXUDO��
PXOWL�GLVFLSOLQH�DQG�KROLVWLF�VHWWLQJ��0RUH�DERXW�WKLV�ODWHU��
�
%DUWK�HW�DO�� �������GHVFULEH� WKDW�NH\�FRPSHWHQFHV�� OLNH� WKH�RQHV�SUHVHQWHG� IXUWKHU�RQ��DUH�
UHTXLUHG� IRU� IRUZDUG�ORRNLQJ� DQG� DXWRQRPRXV� SDUWLFLSDWLRQ� LQ� VKDSLQJ� VXVWDLQDEOH�
GHYHORSPHQW��$�SRVVLEOH�SUREOHP�LV�WKDW�VRPH�H[SHUWV�VWDWH�WKDW�FRPSHWHQFHV�DUH�OHDUQDEOH�
EXW�QRW�WHDFKDEOH��,I�WKLV�LV�WKH�FDVH��KRZ�FDQ�WKH�DFTXLVLWLRQ�RI�VXFK�FRPSHWHQFHV�EH�REVHUYHG�
DQG�DVVHVVHG"�%DUWK�HW�DO���������GHVFULEH�NH\�FRPSHWHQFHV�DV�WKH�LQWHUSOD\�RI�FRJQLWLYH�DQG�
QRQ�FRJQLWLYH�FRPSRQHQWV��7KH�DXWKRUV�DUJXH�WKDW�WKH�DFTXLVLWLRQ�RI�FRJQLWLYH�FRPSRQHQWV�LV�
WUDFHDEOH� ZKHQ� FRQVWUXFWLQJ�PHQWDO�PRGHOV�� $� FKDOOHQJH� LV� WR� FKRRVH� WKH�PRVW� DGHTXDWH�
PRGHO� DV� WKHUH� OLWHUDULO\� H[LVW� KXQGUHGV� RI� WKHP�� /LNHZLVH�� WKH� DFTXLVLWLRQ� RI� QRQ�FRJQLWLYH�
FRPSRQHQWV� �ZKLFK� LV� DQ� LQWHULRUL]DWLRQ� SURFHVV�� DUH� WUDFHDEOH� WKURXJK�
SURGXFWLRQ�UHSURGXFWLRQ�DQG�UHFHSWLRQ�FRPPXQLFDWLRQ��+HQFH��WKH�VWXGHQWV�PXVW�EH�HQDEOHG�
WR�GLVFRYHU�DQG�DQDO\]H�WKHLU�RZQ�YDOXH�V\VWHP��DQG�WR�UHYLVH�LW�ZLWK�UHVSHFW�WR�LWV�DGHTXDF\�
WR� UHDOLW\�� &RQVHTXHQWO\�� WKH� LPSOHPHQWDWLRQ� RI� VXLWDEOH� WHDFKLQJ�OHDUQLQJ� DFWLYLWLHV� DQG�
DVVHVVPHQW�WDVNV�ZRXOG�EH�D�ZD\�RI�UHDFKLQJ�VWDJH����VWURQJ��RQ�WKH�VXVWDLQDELOLW\�WUDQVLWLRQ�
ODGGHU��WDEOH������
 
6WRXJK�HW�DO���������SUHVHQW�D�QXPEHU�RI�SHGDJRJLFDO�VXVWDLQDELOLW\�DVVHVVPHQW�DSSURDFKHV�
DSSOLHG�LQ�D�RQH�\HDU�PDVWHU�SURJUDP�WKDW�SUHSDUHV�VWXGHQWV�IRU�D�FDUHHU�LQ�WKH�LQWHUQDWLRQDO�
EXVLQHVV� ZRUOG� E\� GHYHORSLQJ� VWXGHQWV¶� �EXVLQHVV�� HFRQRPLF� DFXPHQ�� NQRZOHGJH�� DQG�
PDQDJHPHQW�VNLOOV��WDEOH�����6RPH�RI�WKHVH�DSSURDFKHV�DUH�XVHG��DQG�RWKHUV�FRXOG�EH�XVHG��
LQ�ERWK�WKH�,3&�DQG�WKH�,35,&�FRXUVHV��
�
Sustainability competences 
 
,Q� ������ WKH� 8QLWHG� 1DWLRQV� (GXFDWLRQDO�� 6FLHQWLILF� DQG� &XOWXUDO� 2UJDQL]DWLRQ� �81(6&2��
SUHVHQWHG�D�SXEOLFDWLRQ�RQ�HGXFDWLRQ� IRU�VXVWDLQDEOH�GHYHORSPHQW��(6'��81(6&2���������
7KH�SXEOLFDWLRQ�RXWOLQHV�HLJKW�NH\�VXVWDLQDELOLW\�FRPSHWHQFHV��.6&��UHTXLUHG�WR�DGYDQFH�(6'�
�WDEOH�����
�
 

�
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7DEOH����.H\�VXVWDLQDELOLW\�FRPSHWHQFHV��81(6&2��������
 
�� Systems thinking competence��WKH�DELOLW\�WR�UHFRJQL]H�DQG�XQGHUVWDQG�UHODWLRQVKLSV��WR�DQDO\]H�

FRPSOH[�V\VWHPV��WR�WKLQN�RI�KRZ�V\VWHPV�DUH�HPEHGGHG�ZLWKLQ�GLIIHUHQW�GRPDLQV�DQG�GLIIHUHQW�
VFDOHV��DQG�WR�GHDO�ZLWK�XQFHUWDLQW\��

�� Anticipatory competence�� WKH�DELOLW\� WR�XQGHUVWDQG�DQG�HYDOXDWH�PXOWLSOH� IXWXUHV�±�SRVVLEOH��
SUREDEOH��DQG�GHVLUDEOH�� WR�FUHDWH�RQH¶V�RZQ�YLVLRQV� IRU� WKH� IXWXUH�� WR�DSSO\� WKH�SUHFDXWLRQDU\�
SULQFLSOH��WR�DVVHVV�WKH�FRQVHTXHQFHV�RI�DFWLRQV��DQG�WR�GHDO�ZLWK�ULVNV�DQG�FKDQJHV��

�� Normative competence�� WKH� DELOLW\� WR� XQGHUVWDQG� DQG� UHIOHFW� RQ� WKH� QRUPV� DQG� YDOXHV� WKDW�
XQGHUOLH�RQH¶V�DFWLRQV��DQG�WR�QHJRWLDWH�VXVWDLQDELOLW\�YDOXHV��SULQFLSOHV��JRDOV��DQG�WDUJHWV��LQ�D�
FRQWH[W�RI�FRQIOLFWV�RI�LQWHUHVWV�DQG�WUDGH�RIIV��XQFHUWDLQ�NQRZOHGJH�DQG�FRQWUDGLFWLRQV��

�� Strategic competence��WKH�DELOLW\�WR�FROOHFWLYHO\�GHYHORS�DQG�LPSOHPHQW�LQQRYDWLYH�DFWLRQV�WKDW�
IXUWKHU�VXVWDLQDELOLW\�DW�WKH�ORFDO�OHYHO�DQG�IXUWKHU�DILHOG��

�� Collaboration competence��WKH�DELOLW\�WR�OHDUQ�IURP�RWKHUV��WR�XQGHUVWDQG�DQG�UHVSHFW�WKH�QHHGV��
SHUVSHFWLYHV��DQG�DFWLRQV�RI�RWKHUV��HPSDWK\���WR�XQGHUVWDQG��UHODWH�WR�DQG�EH�VHQVLWLYH�WR�RWKHUV�
�HPSDWKLF� OHDGHUVKLS��� WR� GHDO� ZLWK� FRQIOLFWV� LQ� D� JURXS�� DQG� WR� IDFLOLWDWH� FROODERUDWLYH� DQG�
SDUWLFLSDWRU\�SUREOHP�VROYLQJ��

�� Critical thinking competence��WKH�DELOLW\�WR�TXHVWLRQ�QRUPV��SUDFWLFHV��DQG�RSLQLRQV��WR�UHIOHFW�
RQ� RQH¶V� RZQ� YDOXHV�� SHUFHSWLRQV�� DQG� DFWLRQV�� DQG� WR� WDNH� D� SRVLWLRQ� LQ� WKH� VXVWDLQDELOLW\�
GLVFRXUVH��

�� Self-awareness competence��WKH�DELOLW\�WR�UHIOHFW�RQ�RQH¶V�RZQ�UROH�LQ�WKH�ORFDO�FRPPXQLW\�DQG�
�JOREDO��VRFLHW\��WR�FRQWLQXDOO\�HYDOXDWH�DQG�IXUWKHU�PRWLYDWH�RQH¶V�DFWLRQV��DQG�WR�GHDO�ZLWK�RQH¶V�
IHHOLQJV�DQG�GHVLUHV��

�� Integrated problem-solving competence�� WKH� RYHUDUFKLQJ� DELOLW\� WR� DSSO\� GLIIHUHQW� SUREOHP�
VROYLQJ� IUDPHZRUNV� WR� FRPSOH[� VXVWDLQDELOLW\� SUREOHPV� DQG� GHYHORS� YLDEOH�� LQFOXVLYH�� DQG�
HTXLWDEOH� VROXWLRQ� RSWLRQV� WKDW� SURPRWH� VXVWDLQDEOH� GHYHORSPHQW�� LQWHJUDWLQJ� WKH� SUHYLRXVO\�
PHQWLRQHG�FRPSHWHQFHV��

 
�
7KH�ILUVW�ILYH�FRPSHWHQFHV�DUH�EDVHG�RQ�WKH�ZRUN�E\�:LHN�DW�DO����������2QH�FRXOG�DUJXH�WKDW�
WKH�HLJKW�FRPSHWHQFHV��LI�VWULSSHG�IURP�WKH�ZRUG�VXVWDLQDELOLW\�ZKLFK�DSSHDUV�LQ�VRPH�RI�WKHP��
DUH�YDOLG�ZLWKLQ�DQ\�FRQWH[W�DQG�QRW�VROHO\�WR�VXVWDLQDELOLW\��.H\�ZRUGV�WKDW�VXP�XS�WKH�HLJKW�
NH\� FRPSHWHQFHV� DUH� FROODERUDWLRQ�� UHIOHFWLRQ�� KROLVWLF� WKLQNLQJ�� DQG� VHOI�DZDUHQHVV�� 6XFK�
ZRUGV�JHQHUDOO\� SHUPHDWH�PRVW� XQLYHUVLW\�FRXUVHV�DQG�SURJUDPV�DQG�VKRXOG� WKHUHIRUH�QRW�
FRQVWLWXWH� DQ\� PDMRU� KLQGUDQFH� ZKHQ� FRQVLGHULQJ� VXVWDLQDELOLW\� DV� D� VSHFLILF� WRSLF�� 7KH�
FKDOOHQJH�WR�D�OHFWXUHU�LV�WR�FRPH�XS�ZLWK�UHOHYDQW�H[DPSOHV�DQG�FDVHV�ZKHUH�VWXGHQWV�FDQ�
HODERUDWH�DURXQG�VXVWDLQDELOLW\�LVVXHV�LQ�D�QDWXUDO�DQG�WUDQVSDUHQW�FRQWH[W��
�
/DPEUHFKWV�HW�DO���������DQDO\]HG�WKH�H[LVWLQJ�FRPSHWHQFH�VFKHPHV�RI�WKUHH�SURJUDPV�ZLWKLQ�
WZR�%HOJLDQ�XQLYHUVLWLHV�LQ�WKH�ILHOGV�RI�EXVLQHVV�PDQDJHPHQW��RIILFH�PDQDJHPHQW��DQG�DSSOLHG�
LQIRUPDWLRQ�WHFKQRORJ\��7KH�UHVXOWV�RI�WKH�DQDO\VLV�VKRZHG�WKDW�FRPSHWHQFHV�IRU�(6'�UHODWHG�
WR�UHVSRQVLELOLW\�DQG�HPRWLRQDO�LQWHOOLJHQFH�ZHUH�ZLGHO\�LQWHJUDWHG��ZKLOH�FRPSHWHQFHV�IRU�(6'�
GHDOLQJ�ZLWK� V\VWHP�RULHQWDWLRQ�� IXWXUH�RULHQWDWLRQ�� SHUVRQDO� FRPPLWPHQW�� DQG�DFWLRQ� WDNLQJ�
ZHUH�YLUWXDOO\�DEVHQW��
�
�
�
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7DEOH����3HGDJRJLFDO�VXVWDLQDELOLW\�DVVHVVPHQW�DFWLYLWLHV��6WRXJK�HW�DO���������
 

Passive learning (summative) Active learning (formative) 
In class Out of class In class Out of class 
)RUPDO�OHFWXUHV� *XLGHG�FLW\�WRXUV� *URXS�GLVFXVVLRQV�

ZLWK�UHSRUWLQJ�
,QWHUYLHZV�

*XHVW�OHFWXUHV� &RPSDQ\�YLVLWV� 4XHVWLRQV� ,QWHUQVKLSV�
5HVHDUFK� 3DUWLFLSDWLRQ�LQ�

URXQGWDEOHV�FRPSDQ\�
VWDNHKROGHU�

%UDLQVWRUPLQJ�  

)RUXP�GLVFXVVLRQ�
SDQHOV�

� 7HDFKLQJ�OHDUQLQJ�
FRQYHUVDWLRQV�

 

&DVHV�GLVFXVVHG�E\�
LQVWUXFWRU�

� &DVHV�SURFHVVHG�E\�
VWXGHQWV��

 

%OHQGHG�OHDUQLQJ� � 9RWLQJ�  
2QOLQH�GLVFXVVLRQV� � 6LPXODWLRQ�JDPHV�  
)LOP�VFUHHQLQJV� � &ODVV�GLVFXVVLRQV�  
� � *URXS�ZRUN�  
� � 6HOI�VWXG\�  
� � 3URMHFW�SODQQLQJ�RQ�

FRPSXWHU�
 

�
�
Sustainable development goals 
 
7KH�8QLWHG�1DWLRQV�KDYH�GHILQHG����VXVWDLQDEOH�GHYHORSPHQW�JRDOV��6'*��81���������,GHDOO\��
WKH�(6'�DW�XQLYHUVLW\�OHYHO�VKRXOG�WRXFK�XSRQ�DOO�WKH����6'*V��7KLV��KRZHYHU��FRXOG�EH�GLIILFXOW�
WR�DFKLHYH�ZLWKLQ�D�VLQJOH�FRXUVH��0RUH�OLNHO\��WKH\�VKRXOG�EH�DGGUHVVHG�DW�SURJUDP�OHYHO��RU�
VFKRRO�OHYHO���LI�SRVVLEOH��.HVWLQ�HW�DO���������KDYH�SUHVHQWHG�D�JXLGH�RQ�KRZ�WR�JHW�VWDUWHG�ZLWK�
WKH�6'*V�RQ�D�XQLYHUVLW\�RU�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQ�OHYHO��7KH�JXLGH����FRYHUV�D�VXPPDU\�
RI�ZKDW�WKH�6'*V�DUH��ZK\�XQLYHUVLWLHV�DUH�FUXFLDO�IRU�WKH�DFKLHYHPHQW�RI�WKH�6'*V��DQG�WKH�
VLJQLILFDQW�EHQHILWV�XQLYHUVLWLHV�FDQ�JDLQ�IURP�HQJDJLQJ�ZLWK�WKH�6'*V�����SURYLGHV�DQ�RYHUYLHZ�
RI�KRZ�XQLYHUVLWLHV�FDQ�FRQWULEXWH�WR�LPSOHPHQWLQJ�WKH�6'*V�WKURXJK�WKHLU�FRUH�IXQFWLRQV�RI�
HGXFDWLRQ��UHVHDUFK��RSHUDWLRQV�DQG�H[WHUQDO�OHDGHUVKLS�����SURYLGHV�D�VWHS�E\�VWHS�JXLGH�WR�
KHOS�XQLYHUVLWLHV�HQJDJH�ZLWK�WKH�6'*V�DQG�LQ�SDUWLFXODU�GHYHORS�DQ�LQVWLWXWLRQ�ZLGH�IUDPHZRUN�
IRU� VXSSRUWLQJ� 6'*� LPSOHPHQWDWLRQ�� DQG� ��� RIIHUV� SUDFWLFDO� JXLGDQFH� DQG� WRROV� WR� DVVLVW�
XQLYHUVLWLHV�HQJDJH�ZLWK�WKH�6'*V�� LQFOXGLQJ�KRZ�WR�PDS�H[LVWLQJ�DFWLYLWLHV��KRZ�WR�HQJDJH�
ZLWK�VWDNHKROGHUV��DQG�KRZ�WR�UHSRUW�RQ�6'*�FRQWULEXWLRQV��.RSQLQD��������GLVFXVVHV�KRZ�WKH�
6'*V�DUH�UHIOHFWHG�XSRQ�ZLWKLQ�H[LVWLQJ�VXVWDLQDELOLW\�SURJUDPV�DW�D�YRFDWLRQDO�FROOHJH��DQG�DW�
WKH� XQGHUJUDGXDWH� DQG� SRVWJUDGXDWH� XQLYHUVLW\� OHYHOV� LQ� 7KH�1HWKHUODQGV��:LWKLQ� DOO� WKUHH�
LQVWLWXWLRQV�.RSQLQD�LQWHJUDWHG�OHFWXUHV�RQ�VXVWDLQDEOH�GHYHORSPHQW�ZLWK�VSHFLILF�HPSKDVLV�RQ�
WKH�6'*V��7KH�SUHVHQWHG�FDVH�VWXGLHV�RIIHU�D�EULHI�VXPPDU\�RI�WKH�FXUULFXOD�IRU�WKH�GLIIHUHQW�
'XWFK�SURJUDPV�WKDW�KHOS�DGGUHVV�WKH����6'*V��7KH�UHVXOWV�LQGLFDWH�WKDW�WKH�6'*V�DUH�PRVWO\�
WRR� DQWKURSRFHQWULF�� GR� QRW� FRQVLGHU� QRQ�KXPDQ� VSHFLHV�� DQG� GR� QRW� JR� IDU� HQRXJK� LQ�
DGGUHVVLQJ�XQVXVWDLQDELOLW\��

�
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Constructive alignment 
 

$V�EULHIO\�RXWOLQHG�LQ�WKH�SUHYLRXV�VHFWLRQV��LI�RQH�DV�D�OHFWXUHU�RU�SURJUDP�PDQDJHU�KDV�WKH�
LQWHQWLRQ�WR� LQFRUSRUDWH�VXVWDLQDELOLW\�DW�XQLYHUVLW\� OHYHO�� WKH�DPELWLRQ�VKRXOG�EH� WR�UHDFK�DV�
KLJK�DV�SRVVLEOH�RQ�WKH�VXVWDLQDELOLW\�WUDQVLWLRQ�ODGGHU��WDEOH�����0RVW��RU�DW�OHDVW�VHYHUDO��RI�WKH�
NH\�FRPSHWHQFHV�LQ�VXVWDLQDELOLW\�VKRXOG�EH�FRYHUHG��LI�QRW�ZLWKLQ�HYHU\�VLQJOH�FRXUVH��DW�OHDVW�
WR�VRPH�H[WHQW�DW�SURJUDP�OHYHO��
�
7KH� WDVN� UHTXHVWHG� LQ�DQ\�XQLYHUVLW\�FRXUVH� LV� WR�FRQVWUXFWLYHO\�DOLJQ� WKH� LQWHQGHG� OHDUQLQJ�
RXWFRPHV��,/2���ZLWK�WKH�WHDFKLQJ�OHDUQLQJ�DFWLYLWLHV��7/$��DQG�WKH�DVVHVVPHQW�WDVNV��$7���DV�
GHVFULEHG�E\�%LJJV�DQG�7DQJ���������$OVR��WKH�7/$V�VKRXOG�KDYH�D�FOHDU�OHDUQLQJ�IRFXV���
�
7KH� VXVWDLQDELOLW\� WUDQVLWLRQ� ZLWKLQ� WKH� 63(�PDVWHU¶V� SURJUDP� LV� RXWOLQHG� LQ� WKLV� SDSHU� E\�
GHVFULELQJ� VRPH� SRVVLEOH�PHDVXUHV� UHJDUGLQJ� ,/2V�� 7/$V� DQG� $7V� DSSOLHG� WR� WZR� RI� WKH�
SURJUDP�FRXUVHV��L�H���,3&�DQG�,35,&��7KH�81(6&2�VXVWDLQDELOLW\�NH\�FRPSHWHQFHV�DUH�DOVR�
FRQWHPSODWHG�DV�DUH�WKH�VXVWDLQDELOLW\�GHYHORSPHQW�JRDOV��DW�OHDVW�WR�VRPH�H[WHQW��

 
 
ANALYSIS 
 
)LUVW�VRPH�UHVXOWV�UHODWHG�WR�VXVWDLQDELOLW\�LVVXHV�LQ�KLJKHU�HGXFDWLRQ�DUH�SUHVHQWHG�IROORZHG�
E\�D�GHVFULSWLRQ�RI�WKH�WZR�FRXUVHV�DQG�KRZ�WKH\�ORRN�WRGD\�LQ�UHJDUG�WR�VXVWDLQDELOLW\��,Q�WKH�
5HVXOWV�VHFWLRQ��WKH�VWHSV�WDNHQ�WR�LQFRUSRUDWH�VXVWDLQDELOLW\�LQ�WKH�FRXUVHV�DUH�SUHVHQWHG��
 
Industrial Placement Course (IPC) 
�
7KH�VWXGHQW�� WKH�KRVW�FRPSDQ\�DQG�WKH�XQLYHUVLW\�ZRUN�RXW�D�VXLWDEOH�DVVLJQPHQW�WRJHWKHU��
EDVHG�RQ�WKH�EXVLQHVV¶V�QHHGV�DQG�RSSRUWXQLWLHV�DQG�RQ�WKH�VWXGHQW¶V�VNLOOV�DQG�H[SHULHQFH��
7KH� DVVLJQPHQW� LV� WKHQ� GLVFXVVHG� DQG� DSSURYHG�� 6RPH� H[DPSOHV� RI� W\SLFDO� ,3&� VWXGHQW�
DVVLJQPHQWV�DW�D�FRPSDQ\�DUH��
�

x� 7DNH�SDUW�LQ�DQG�FRQWULEXWH�NQRZOHGJH�LQWR�RQJRLQJ�SURMHFW��
x� &RQGXFW�D�VWXG\�RI�DQ�RQJRLQJ�SURGXFWLRQ�SURFHVV��
x� 7U\�GLIIHUHQW�NLQGV�RI�SUDFWLFDO�ZRUN�WKDW�DUH�UHOHYDQW�WR�WKH�VWXGHQW¶V�HGXFDWLRQ��
x� 3DUWLFLSDWH� LQ� SURIHVVLRQDO� GHYHORSPHQW� LQ� WKH� FRPSDQ\� EDVHG� RQ� WKH� VWXGHQW¶V�

SUHYLRXV�FRXUVHV�DQG�H[SHULHQFHV��
�
,Q�FRQWLQXDWLRQ��WKH�,/2V��7/$V�DQG�$7V�DUH�GHVFULEHG�DQG�DQDO\]HG��
,QWHQGHG�/HDUQLQJ�2XWFRPHV�
�
7DEOH���RXWOLQHV�WKH�LQWHQGHG�OHDUQLQJ�RXWFRPHV��,/2��IRU�WKH�,3&��,W�FDQ�EH�QRWLFHG�WKDW�RQH�
RI�WKH�,/2V�H[SOLFLWO\�IRFXV�RQ�VXVWDLQDELOLW\��
�
�
�
�

�
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7DEOH����,QWHQGHG�OHDUQLQJ�RXWFRPHV�LQ�WKH�,3&�FRXUVH�
�

Knowledge and understanding (KU) 
'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�GLIIHUHQFH�EHWZHHQ�WKH�H[SHULHQFH�RI�SUDFWLFDO�ZRUN�DQG�WKH�
WKHRUHWLFDO�NQRZOHGJH�DFTXLUHG�HDUOLHU�LQ�WKH�SURJUDP�
Competence and skills (CS) 
'HPRQVWUDWH�WKH�DELOLW\�WR�DSSO\�WKH�NQRZOHGJH�DFTXLUHG�WKURXJK�WKHLU�HGXFDWLRQ�LQ�SURIHVVLRQDO�ZRUN�
'HPRQVWUDWH�WKH�DELOLW\�WR�GHVFULEH��DQDO\]H�DQG�UHIOHFW�RQ�WKH�UHVXOWV�RI�WKHLU�ZRUN�H[SHULHQFH�DQG�WR�
SUHVHQW�WKHP�RUDOO\�DQG�LQ�ZULWLQJ�WR�WKH�FOLHQW�DQG�DW�WKH�XQLYHUVLW\�
Judgement and approach (JA) 
'HPRQVWUDWH�WKH�DELOLW\��EDVHG�RQ�H[SHULHQFH�ZLWK�FOLHQWV��WR�UHIOHFW�RQ�WKHLU�QHHG�IRU�NQRZOHGJH�DQG�
VNLOOV�LQ�SURIHVVLRQDO�SUDFWLFH�
'HPRQVWUDWH� LQVLJKW� LQWR�WKHLU�IXWXUH�SURIHVVLRQDO�UROH�DQG�WKH�UHVSRQVLELOLW\�IRU�sustainability� WKDW�
FRPHV�ZLWK�LW�
�
�
7HDFKLQJ�/HDUQLQJ�$FWLYLWLHV�
�
7KH�,3&�FRQVLVWV�RI�WKH�IROORZLQJ�WHDFKLQJ�OHDUQLQJ�DFWLYLWLHV��
�
x� $Q�LQWURGXFWRU\�VHPLQDU�
x� ��OXQFK�VHPLQDUV�RQ�KRZ�WR�ILQG�D�SODFHPHQW��KRZ�WR�ZULWH�D�&9�DQG�KRZ�WR�EHKDYH�GXULQJ�

D�MRE�LQWHUYLHZ�
x� ��ZHHNV�RI�ZRUN�DW�D�FRPSDQ\�RU�RUJDQL]DWLRQ�
�
$VVHVVPHQW�7DVNV�
�
7KH�,3&�FRQVLVWV�RI�WKH�IROORZLQJ�DVVHVVPHQW�WDVNV��
�
x� :ULWH�D�UHSRUW�WKDW�LQFOXGHV�WZR�SDUWV��RQH�ZKHUH�WKH�VWXGHQW�SUHVHQWV�KLV�KHU�DFWLYLWLHV�LQ�

WKH�FRPSDQ\�DQG�RQH�SUHVHQWLQJ�WKH�VWXGHQW¶V�UHIOHFWLRQ�RI�WKH�DFWLYLWLHV�LQ�UHODWLRQ�WR�WKH�
SURJUDP��WDNHQ�FRXUVHV�DQG�SHUVRQDO�FRPSHWHQFHV�

x� 3UHVHQW�WKH�ZRUN�DFWLYLWLHV�DQG�UHIOHFWLRQV�LQ�D�VHPLQDU�
x� 2SSRVH�RQ�DQRWKHU�VWXGHQW¶V�UHSRUW�DQG�SUHVHQWDWLRQ�
�
$V�FDQ�EH�REVHUYHG��RQO\�RQH�,/2�H[SOLFLWO\�DGGUHVVHV�VXVWDLQDELOLW\��$V�FDQ�DOVR�EH�REVHUYHG��
WKH� ,/2� LV�QRW� H[SOLFLWO\�DGGUHVVHG�GXULQJ� WKH�7/$V�RU�$7V��)XUWKHUPRUH�� WKH� ,/2V�DUH�QRW�
FRQVWUXFWLYHO\�DOLJQHG�LQ�D�JRRG�IDVKLRQ�ZLWK�WKH�7/$V�DQG�WKH�$7V��2QH�PDLQ�REVWDFOH�LV�WKH�
IDFW� WKDW� WKH�FRXUVH� LV�PDLQO\�FRQGXFWHG�RXWVLGH�RI� WKH�XQLYHUVLW\�FDPSXV�DW�D�FRPSDQ\�RU�
RUJDQL]DWLRQ��ZKLFK�PHDQV�WKDW�PRVW�DFWLYLWLHV�DUH�µLQYLVLEOH¶�WR�WKH�FRXUVH�PDQDJHU��7KLV�SRVHV�
D�VSHFLDO�FKDOOHQJH�ZKHQ�DOLJQLQJ�WKH�FRXUVH��HVSHFLDOO\�ZKHQ�LW�FRPHV�WR�WKH�7/$V�DV�DOO�RI�
WKHP�FXUUHQWO\�WDNH�SODFH�RXWVLGH�RI�WKH�XQLYHUVLW\�FDPSXV��&XUUHQWO\��DOO�,/2V�DUH�DVVHVVHG�LQ�
WKH�ILQDO�UHSRUW�DQG�GXULQJ�D�ILQDO�SUHVHQWDWLRQ��
�
�
�
�

�
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Industrial Product Realization in Collaboration (IPRIC) 
�
7KH� FRXUVH� FRYHUV� WKH� GLIIHUHQW� VWDJHV� LQ� WKH� SURGXFW� UHDOL]DWLRQ� SURFHVV� DQG� SURYLGHV� D�
WKHRUHWLFDO��RUJDQL]DWLRQDO��DQG�VFLHQWLILF� IUDPHZRUN�ERWK�JHQHULFDOO\�DQG�VSHFLILFDOO\� IRU� WKH�
GLIIHUHQW�PDVWHU�SURJUDPV��7KH�FRXUVH�LQFOXGHV�WKH�IROORZLQJ�WRSLFV��
�
x� &RQWHQW�� ZRUNLQJ� PHWKRGV� DQG� HQYLURQPHQW� FRQGLWLRQV� RI� WKH� VWDJHV� LQ� WKH� SURGXFW�

UHDOL]DWLRQ�SURFHVV�
x� 5HOHYDQW�SURGXFW�GHYHORSPHQW��LQGXVWULDO�GHVLJQ��DQG�LQIRUPDWLRQ�WHFKQRORJ\�PHWKRGV�
x� *URXS� G\QDPLFV�� OHDGHUVKLS�� DQG� FRPPXQLFDWLRQ� LQ� WKH� GLIIHUHQW� VWDJHV� RI� WKH� SURGXFW�

UHDOL]DWLRQ�SURFHVV�
x� 0XOWLFXOWXUDO�DVSHFWV�RI�FRPPXQLFDWLRQ�DQG�ZRUN�
�
$V�VWDWHG�HDUOLHU��,35,&�LV�D�FRPPRQ�DQG�PDQGDWRU\�FRXUVH�WDNHQ�E\�DOO�VWXGHQWV�LQ�DOO�WKH�VL[�
PDVWHU� SURJUDPV� DW� WKH� VFKRRO� RI� HQJLQHHULQJ�� LQYROYLQJ� VRPH� ���� VWXGHQWV�� 7KH� PDVWHU�
SURJUDPV� LQFOXGH� D� ODUJH� SURSRUWLRQ� RI� IRUHLJQ� VWXGHQWV�� FRPLQJ� IURP� DOO� RYHU� WKH� ZRUOG��
VRPHWKLQJ�WKDW�LV�WRXFKHG�XSRQ�LQ�VRPH�RI�WKH�LQWHQGHG�OHDUQLQJ�RXWFRPHV��,Q�FRQWLQXDWLRQ��
WKH�,/2V��7/$V�DQG�$7V�RI�WKH�,35,&�FRXUVH�DUH�GHVFULEHG�DQG�DQDO\]HG��
�
,QWHQGHG�/HDUQLQJ�2XWFRPHV�
�
7DEOH���RXWOLQHV�WKH�LQWHQGHG�OHDUQLQJ�RXWFRPHV��,/2��IRU�WKH�,35,&�FRXUVH��
�

7DEOH����,QWHQGHG�OHDUQLQJ�RXWFRPHV�LQ�WKH�,35,&�FRXUVH�
�

Knowledge and understanding (KU) 
'HPRQVWUDWH� FRPSUHKHQVLRQ� RI� WKH� FRQWHQW��ZRUNLQJ�PHWKRGV� DQG�HQYLURQPHQW� FRQGLWLRQV� RI� WKH�
VWDJHV�LQ�WKH�SURGXFW�UHDOL]DWLRQ�SURFHVV�
Competence and skills (CS) 
'HPRQVWUDWH�WKH�DELOLW\�WR�DQDO\]H�GLIIHUHQW�IRUPV�RI�OHDGHUVKLS�DQG�JURXS¶V�G\QDPLFV�
'HPRQVWUDWH�WKH�DELOLW\�WR�ZRUN�LQ�D�PXOWLFXOWXUDO�ZRUN�HQYLURQPHQW�
'HPRQVWUDWH� WKH� DELOLW\� WR� FRPSOHWH� D� SURMHFW� LQ� D� FROODERUDWLRQ� DQG� PHHW� WKH� SUH�GHWHUPLQHG�
REMHFWLYHV�RI�WKH�SURMHFW�
Judgement and approach (JA) 
'HPRQVWUDWH� WKH�DELOLW\� WR� YDOXH�DQG� UHIOHFW�RYHU� WKH� UHVXOW� RI� WKH�SURMHFW� WRZDUGV�SUH�GHWHUPLQHG�
REMHFWLYHV�
'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KRZ�GLIIHUHQW�VNLOOV�LQ�WKH�SURGXFW�UHDOL]DWLRQ�SURFHVV�FRQWULEXWHV�WR�
WKH�HQWLUH�SURFHVV�
'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KRZ�SHUVRQDO�DQG�FXOWXUDO�GLIIHUHQFHV�FRQWULEXWH�WR�WKH�RXWFRPH�RI�
GHYHORSPHQW�ZRUN�
�
�
7HDFKLQJ�/HDUQLQJ�$FWLYLWLHV�
�
7KH�,35,&�FRXUVH�FRQVLVWV�RI�WKH�IROORZLQJ�WHDFKLQJ�OHDUQLQJ�DFWLYLWLHV��
�

�
��



x� 6HYHQ�OHFWXUHV��WHDFKLQJ��GLUHFWO\�IROORZHG�E\�D�UHODWHG�VHPLQDU��OHDUQLQJ��FRQGXFWHG�E\�
VL[�GLIIHUHQW�OHFWXUHUV�IURP�GLIIHUHQW�GHSDUWPHQWV�DW�WKH�VFKRRO�RI�HQJLQHHULQJ�

x� 2QH�ZRUNVKRS��WHDFKLQJ�OHDUQLQJ��
x� 6L[�PXOWL�FXOWXUDO�FRPSHWHQFH�WUDLQLQJ�RSSRUWXQLWLHV��WHDFKLQJ�OHDUQLQJ��
x� $�SURMHFW�GHYHORSHG�E\�WHDPV�RI�VWXGHQWV��OHDUQLQJ��
�
$VVHVVPHQW�7DVNV�
�
7KH�,35,&�FRXUVH�FRQVLVWV�RI�WKH�IROORZLQJ�DVVHVVPHQW�WDVNV��
�
x� $�SURMHFW�GHYHORSHG�E\�WHDPV�RI�VWXGHQWV��
x� $Q�DVVLJQPHQW�GHYHORSHG�E\�WHDPV�RI�VWXGHQWV�
�
7KH�SURMHFW�FRYHUV�WKH�IROORZLQJ�WRSLFV��
��
x� 7KH�VWXGHQWV�IRUP�WHDPV�FRQVLVWLQJ�RI�SDUWLFLSDQWV�IURP�WKH�VL[�GLIIHUHQW�PDVWHU�SURJUDPV�

DQG�ZLWK�GLYHUVH�FXOWXUDO�EDFNJURXQGV�
x� 7KH�WHDPV�GHYHORS�D�SURMHFW�DURXQG�RQH�RI�WKUHH�SRVVLEOH�SUREOHPV��FRQWULEXWLQJ�ZLWK�WKHLU�

RZQ�GRPDLQ�VSHFLILF�FRPSHWHQFHV���H�J��
R� 6PDUW�OLJKWLQJ�SDQHOV�LQ�FODVVURRPV�
R� 6PDUW�OLJKWLQJ�SDQHO�LQ�RSHQ�RIILFH�VSDFHV�
R� 6PDUW�OLJKWLQJ�SDQHO�LQ�UHVLGHQWLDO�VSDFHV�

x� 7KH�ZRUN�LV�HQWHUHG�LQ�LQGLYLGXDO�ORJERRNV�LQFOXGLQJ�
R� ([SHULHQFHV�ZKLOH�FRQGXFWLQJ�WKH�SURMHFW��
R� *URXS�G\QDPLFV�GXULQJ�WKH�SURMHFW�

x� $�SUHVHQWDWLRQ�RI�WKH�UHVXOWV�
�
7KH�DVVLJQPHQW��LQ�IRUP�RI�ZULWWHQ�LQGLYLGXDO�UHSRUWV��FRYHUV�WKH�IROORZLQJ�WRSLFV��
�
x� ([SHULHQFHV�ZKLOH�FRQGXFWLQJ�WKH�SURMHFW��
x� *URXS�G\QDPLFV�GXULQJ�WKH�SURMHFW��
x� 7KH�VWXGHQWV¶�RZQ�FRQWULEXWLRQ�GXULQJ�WKH�SURMHFW��
x� 6WXGHQW�UHIOHFWLRQV�RQ�PXOWL�FXOWXUDO�WHDPV�GXULQJ�WKH�SURMHFW�UHDOL]DWLRQ�

R� 3RVLWLYH�DVSHFWV��EHQHILWV�±�KRZ�GLG�WKH�VWXGHQWV�XWLOL]H�WKHP"�
R� 1HJDWLYH�DVSHFWV��FKDOOHQJHV�±�KRZ�GLG�WKH�VWXGHQWV�RYHUFRPH�WKHP"�

�
$Q� DQDO\VLV� RI� WKH� SURMHFW� DQG� WKH� DVVLJQPHQW� ZLWK� UHVSHFW� WR� WKH� NH\� VXVWDLQDELOLW\�
FRPSHWHQFHV�UHVXOWV�LQ�WKDW�WKH�SURMHFW�WR�JUHDWHU�GHJUHH�WRXFKHV�XSRQ�WKH�����6WUDWHJLF������
&ROODERUDWLRQ� DQG� ���� 6HOI�DZDUHQHVV� VROYLQJ� FRPSHWHQFHV� ZKLOH� WKH� DVVLJQPHQW� PRVWO\�
WRXFKHV�XSRQ�WKH�����6\VWHPV�WKLQNLQJ������$QWLFLSDWRU\������1RUPDWLYH������&ULWLFDO�WKLQNLQJ�DQG�
����,QWHJUDWHG�SUREOHP�VROYLQJ�FRPSHWHQFHV��$V�FDQ�DOVR�EH�REVHUYHG��WKH�SURMHFW�DFWV�ERWK�
DV�D�7/$��H[SOLFLW�OHDUQLQJ��DQG�DV�DQ�$7�DFWLYLW\��EXW�VRPH�OHDUQLQJ�ZLOO�LPSOLFLWO\�WDNH�SODFH�
GXULQJ�WKH�JURXS�ZRUN��ZKLOH�WKH�DVVLJQPHQW�LV�PRVWO\�DQ�$7�DFWLYLW\��EXW�VRPH�OHDUQLQJ�ZLOO�
LPSOLFLWO\� WDNH�SODFH�GXULQJ�WKH�UHIOHFWLRQV���<HW�DQRWKHU�REVHUYDWLRQ� LV�WKDW� WKH�PXOWL�FXOWXUDO�

�
��



JURXS� DFWLYLWLHV� WKDW� WDNH� SODFH� GXULQJ� WKH� GHYHORSPHQW� RI� WKH� SURMHFW� DFW� DV� D� GHVLJQ�
H[SHULPHQW�GXH�WR�LWV�LWHUDWLYH�QDWXUH��'RZQLQJ�:LOVRQ�HW�DO����������)XUWKHUPRUH��WKH�WHDPV�
DOVR�IXQFWLRQ�DV�FRPPXQLWLHV�RI�OHDUQHUV�GXH�WR�WKH�FRQWLQXRXV�GLVFXVVLRQV�EHWZHHQ�WKH�WHDP�
PHPEHUV�ZKLOH�WKH\�VLPXOWDQHRXVO\�DVVLPLODWH�WKH�VXVWDLQDELOLW\�OLQJXD�IUDQFD�WKURXJK�PXWXDO�
DSSURSULDWLRQ��'RZQLQJ�:LOVRQ�HW�DO����������
�
5HJDUGLQJ�WKH�FRQVWUXFWLYH�DOLJQPHQW�EHWZHHQ�WKH�,/2V��7/$V�DQG�$7V�LW�VKRXOG�EH�QRWHG�WKDW�
WKH�7/$V�SURYLGH�WKH�VWXGHQWV�ZLWK�WKH�QHFHVVDU\�NQRZOHGJH�OHDUQLQJ�H[SHULHQFHV�IRU�WKHP�WR�
EH�DEOH�WR�SHUIRUP�WKH�$7V��WKXV�IRUPLQJ�D�EULGJH�EHWZHHQ�WKH�,/2V�DQG�WKH�$7V��7KH�FXUUHQW�
,/2�±�$7�DOLJQPHQW�LV�RXWOLQHG�LQ�WDEOH����
�

7DEOH����$OLJQPHQW�,/2�±�$7�
�

Intended Learning Outcomes Assessment Tasks 
Knowledge and understanding (KU) 
'HPRQVWUDWH� FRPSUHKHQVLRQ� RI� WKH� FRQWHQW�� ZRUNLQJ� PHWKRGV� DQG�
HQYLURQPHQW�FRQGLWLRQV�RI�WKH�VWDJHV�LQ�WKH�SURGXFW�UHDOL]DWLRQ�SURFHVV�

3URMHFW��3URFHVV���

Competence and skills (CS) 
'HPRQVWUDWH� WKH� DELOLW\� WR� DQDO\]H� GLIIHUHQW� IRUPV� RI� OHDGHUVKLS� DQG�
JURXS¶V�G\QDPLFV�

3URMHFW��/*'��
$VVLJQPHQW��

'HPRQVWUDWH�WKH�DELOLW\�WR�ZRUN�LQ�D�PXOWLFXOWXUDO�ZRUN�HQYLURQPHQW� 3URMHFW��0&7��
$VVLJQPHQW��

'HPRQVWUDWH�WKH�DELOLW\�WR�FRPSOHWH�D�SURMHFW�LQ�D�FROODERUDWLRQ�DQG�PHHW�
WKH�SUH�GHWHUPLQHG�REMHFWLYHV�RI�WKH�SURMHFW�

3URMHFW��&ROODERUDWLRQ���

Judgement and approach (JA) 
'HPRQVWUDWH�WKH�DELOLW\�WR�YDOXH�DQG�UHIOHFW�RYHU�WKH�UHVXOW�RI�WKH�SURMHFW�
WRZDUGV�SUH�GHWHUPLQHG�REMHFWLYHV�

3URMHFW��,PSOHPHQWDWLRQ���

'HPRQVWUDWH� DQ� XQGHUVWDQGLQJ� RI� KRZ� GLIIHUHQW� VNLOOV� LQ� WKH� SURGXFW�
UHDOL]DWLRQ�SURFHVV�FRQWULEXWHV�WR�WKH�HQWLUH�SURFHVV�

3URMHFW��3URFHVV���

'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KRZ�SHUVRQDO�DQG�FXOWXUDO�GLIIHUHQFHV�
FRQWULEXWH�WR�WKH�RXWFRPH�RI�GHYHORSPHQW�ZRUN�

3URMHFW��0&7��
$VVLJQPHQW��

/*'��/HDGHUVKLS�DQG�*URXS�'\QDPLFV��0&7��0XOWL�&XOWXUDO�7HDPV�

�
�
RESULTS 
�
Industrial Placement Course (IPC) 
�
7KH�VXVWDLQDELOLW\�WUDQVLWLRQ�WKDW�LV�RXWOLQHG�LQ�FRQWLQXDWLRQ�LV�IURP�VWDJH����QR�VXVWDLQDELOLW\�LQ�
WKH�HGXFDWLRQ��WR�VWDJH����HGXFDWLRQ�DERXW�VXVWDLQDELOLW\���6WDJH����HGXFDWLRQ�IRU�VXVWDLQDELOLW\��
ZRXOG�EH�HYHQ�PRUH�DGHTXDWH�DQG�LV�EULHIO\�HODERUDWHG�RQ�DW�WKH�HQG��
�
5HJDUGLQJ�WKH�FXUUHQWO\�WDXJKW�DQG�DVVHVVHG�FRPSHWHQFHV�FRXSOHG�WR�VXVWDLQDELOLW\��LW�FRXOG�
EH�DUJXHG� WKDW� WKH�RQO\�NH\�FRPSHWHQFH� WKDW�H[SOLFLWO\� WRXFKHV�XSRQ� WKH� OHDUQLQJ�RXWFRPH�
µ'HPRQVWUDWH�LQVLJKW�LQWR�WKHLU�IXWXUH�SURIHVVLRQDO�UROH�DQG�WKH�UHVSRQVLELOLW\�IRU�VXVWDLQDELOLW\�

�
��



WKDW� FRPHV�ZLWK� LW¶� LV� WKH� µDQWLFLSDWRU\� FRPSHWHQFH¶�� 7KH� RWKHU� NH\� FRPSHWHQFHV� FRXOG� EH�
UHJDUGHG�DV� LPSOLFLWO\� WRXFKHG�XSRQ� LQ� ,3&��DV�ZHOO�DV�RWKHU�FRXUVHV� LQ� WKH�63(�SURJUDP���
7KLV��KRZHYHU��LV�QRW�HQWLUHO\�VDWLVIDFWRU\��HVSHFLDOO\�LI�RQH�VWULYHV�WR�UHDFK�VWDJH����DQG�HYHQ�
PRUH�VR�VWDJH����RQ�WKH�VXVWDLQDELOLW\�WUDQVLWLRQ�ODGGHU��
�
7KH�HLJKW�NH\�FRPSHWHQFHV�SUHYLRXVO\�GHVFULEHG�RIWHQ�UHO\�RQ�FROODERUDWLRQ�EHWZHHQ�GLIIHUHQW�
VWDNHKROGHUV�DQG�DUH�FRQVLGHUHG�IRUPDWLYH�LQ�QDWXUH��7KH\�DOVR�SURPRWH�D�GHHS�DSSURDFK�WR�
OHDUQLQJ� �%LJJV� DQG� 7DQJ�� ������ ZKLFK� LV� HVVHQWLDO� IURP� D� OLIH�ORQJ�� VHOI�LQGXFHG� OHDUQLQJ�
SHUVSHFWLYH��$V�,3&�LV�DOPRVW�HQWLUHO\�GHYHORSHG�DW�D�FRPSDQ\�RUJDQL]DWLRQ��WKH�FRXUVH�QHHGV�
WR�SUHSDUH�WKH�VWXGHQWV�IRU� WKHVH�FROODERUDWLYH�DFWLYLWLHV��7KH�DFWLYLWLHV�VKRXOG�SUHIHUDEO\�EH�
FRQGXFWHG�GXULQJ�WKH�VWDUW�RI�WKH�63(�SURJUDP�LQ�D�FRXUVH�VXFK�DV�,35,&��ZKLFK�LV�GHVFULEHG�
IXUWKHU�RQ��
�
µ,PSURYHG¶�FRPSHWHQFHV��VWDJH����
 
7KH� µEHVW¶� ZD\� WR� LPSURYH� WKH� FRPSHWHQFHV� ZRXOG� EH� WR� LQFRUSRUDWH� VRPH� FROODERUDWLYH�
DFWLYLWLHV� IRFXVLQJ�RQ�VXVWDLQDELOLW\� LQ� WKH�EHJLQQLQJ�RI� WKH�FRXUVH��+RZHYHU��VXFK�DFWLYLWLHV�
FRXOG�EH�UHJDUGHG�DV�EROW�RQ��VHH�WDEOH�����7KH�EHVW�ZRXOG�WKXV�EH�WR�LQFRUSRUDWH�QHZ�DFWLYLWLHV�
LQ�WKH�,35,&�FRXUVH��+DYLQJ�VWDWHG�WKDW��WKH�IROORZLQJ�DFWLYLWLHV�FRXOG�EH�FRQVLGHUHG�LQ�WKH�,3&��
�
7HDFKLQJ�/HDUQLQJ�$FWLYLWLHV�
�
x� $GG�DQ�H[WUD�VHPLQDU�LQ�WKH�EHJLQQLQJ�RI�WKH�FRXUVH�LPSDUWHG�E\�DQ�H[SHUW�LQ�VXVWDLQDELOLW\��

WR� PDNH� WKH� VWXGHQWV� DZDUH� RI� ZKDW� LV� H[SHFWHG� IURP� WKHP� GXULQJ� WKH� VWDJH� DW� WKH�
FRPSDQ\�RUJDQL]DWLRQ��

x� +DYH�WKH�VWXGHQWV�HYDOXDWH�KRZ�VXVWDLQDELOLW\�LV�LPSOHPHQWHG�DW�D�FRPSDQ\�RUJDQL]DWLRQ�
DQG�ZKDW�SURV�DQG�FRQV�WKDW�FDQ�EH�REVHUYHG�IURP�WKLV�LPSOHPHQWDWLRQ��

�
$VVHVVPHQW�7DVNV�
�
x� ([SOLFLWO\� UHTXHVW�D�VSHFLDO�SDUW� LQ� WKH� UHSRUW��DV�ZHOO�DV�GXULQJ� WKH�SUHVHQWDWLRQ��ZLWK�D�

GHHSHU�DQDO\VLV�RI�VXVWDLQDELOLW\�LVVXHV�KDQGOHG�E\�WKH�FRPSDQ\�RUJDQL]DWLRQ��
�
µ,PSURYHG¶�FRPSHWHQFHV��VWDJH����
 
7R�GHHSHQ�WKH�XQGHUVWDQGLQJ�RI�VXVWDLQDELOLW\��VRPH�PRUH�FRVWO\�DFWLYLWLHV��WLPHZLVH��FRXOG�EH�
LPSOHPHQWHG��
�
7HDFKLQJ�/HDUQLQJ�$FWLYLWLHV�
�
x� $GG�DQ�H[WUD�VHPLQDU�LQ�WKH�EHJLQQLQJ�RI�WKH�FRXUVH�LPSDUWHG�E\�DQ�H[SHUW�LQ�VXVWDLQDELOLW\��

WR�PDNH� WKH�VWXGHQWV�DZDUH�DERXW�ZKDW� LV�H[SHFWHG� IURP� WKHP�GXULQJ� WKH�VWDJH�DW� WKH�
FRPSDQ\�RUJDQL]DWLRQ��VDPH�DV�IRU�VWDJH���WR�SUHSDUH�IRU�WKH�RWKHU�DFWLYLWLHV���7KLV�FRXOG�
SRVVLEO\�EH�OHIW�RXW�LI�LPSOHPHQWHG�LQ�WKH�,35,&�FRXUVH��SUHVHQWHG�QH[W��

�
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x� +DYH�WKH�VWXGHQWV�HYDOXDWH�KRZ�VXVWDLQDELOLW\�LV�LPSOHPHQWHG�DW�D�FRPSDQ\�RUJDQL]DWLRQ�
WKURXJK�D�QXPEHU�RI�LQWHUYLHZV�ZLWK�NH\�SHUVRQV��

�
$VVHVVPHQW�7DVNV�
�
x� ([SOLFLWO\� UHTXHVW�D�VSHFLDO�SDUW� LQ� WKH� UHSRUW��DV�ZHOO�DV�GXULQJ� WKH�SUHVHQWDWLRQ��ZLWK�D�

GHHSHU�DQDO\VLV�RI�VXVWDLQDELOLW\�LVVXHV�KDQGOHG�E\�WKH�FRPSDQ\�RUJDQL]DWLRQ��
x� +DYH�D�VHSDUDWH�GLVFXVVLRQ�VHPLQDU��SRVVLEO\�ULJKW�DIWHU�WKH�µRUGLQDU\¶�SUHVHQWDWLRQV��ZKHUH�

RQO\�WKH�VXVWDLQDELOLW\�ILQGLQJV�DUH�GLVFXVVHG�EHWZHHQ�WKH�VWXGHQWV��
�
Industrial Product Realization in Collaboration (IPRIC) 
 
$V�FDQ�EH�REVHUYHG��QR�,/2�H[SOLFLWO\�DGGUHVVHV�VXVWDLQDELOLW\��DV�FRPSDUHG�WR�WKH�,3&��7KLV�
LV� �SRWHQWLDOO\�� D�GUDZEDFN� WKDW� FRXOG�EH� FLUFXPYHQWHG�E\�DGGLQJ�RQH� �RU� SRVVLEO\� VHYHUDO��
VSHFLILF�,/2�V���DV�LQ�,3&��E\�PRGLI\LQJ�RQH�RU�VHYHUDO�RI�WKH�,/2V�RU�E\�H[SOLFLWO\�DGGLQJ�VRPH�
µVXVWDLQDELOLW\¶�DFWLYLWLHV�ZLWKLQ�WKH�SURMHFW�DVVHVVPHQW��7KH�ILUVW�WZR�VXJJHVWLRQV�ZRXOG�PDNH�
LW�SRVVLEOH�WR�UHDFK�VWDJH����EROW�RQ��ZKLOH�WKH�ODVW�VXJJHVWLRQ�ZRXOG�PDNH�LW�SRVVLEOH�WR�UHDFK�
VWDJH� �� �EXLOG�LQ��� $� FRPELQDWLRQ� RI� WKH� WKUHH� VXJJHVWLRQV� FRXOG� DOVR� EH� FRQWHPSODWHG��
%HFDXVH�RI� WKH�QDWXUH�RI� WKH� ,35,&�FRXUVH�DQG� LWV�PXOWL�FXOWXUDO� DVSHFWV�� LW� FRXOG�HYHQ�EH�
DUJXHG� WKDW� WKH� QDPH� RI� WKH� FRXUVH� FRXOG� EH� PRGLILHG� WR� Sustainable� ,QGXVWULDO� 3URGXFW�
5HDOL]DWLRQ� LQ�&ROODERUDWLRQ��+DYLQJ�VWDWHG� WKDW�� LQ�FRQWLQXDWLRQ�DUH�RXWOLQHG�VRPH�SRVVLEOH�
DFWLYLWLHV�WKDW�FRXOG�EH�LQFRUSRUDWHG�LQ�WKH�,35,&�FRXUVH��WR�LPSURYH�WKH�VXVWDLQDELOLW\�WUDQVLWLRQ�
SURFHVV�WR�UHDFK�WKH�KLJKHU�VWDJHV�RI�WKH�VXVWDLQDELOLW\�WUDQVLWLRQ�ODGGHU��
 
µ,PSURYHG¶�FRPSHWHQFHV��VWDJH����
 
$V�FRXOG�EH�REVHUYHG��,35,&�LV�FXUUHQWO\�QRW�H[SOLFLWO\�FRQWHPSODWLQJ�VXVWDLQDELOLW\�DW�DOO��WKXV�
EDUHO\�UHDFKLQJ�VWDJH����/LNH�WKH�,3&��D�VLPSOH�DQG�VWUDLJKWIRUZDUG�DSSURDFK�LV�WR�LQWURGXFH�
VXVWDLQDELOLW\�E\�DGGLQJ�D�VSHFLILFDOO\�GHVLJQHG�VHPLQDU�RQ�VXVWDLQDELOLW\��
�
7HDFKLQJ�/HDUQLQJ�$FWLYLWLHV�
�
x� $GG�DQ�H[WUD�VHPLQDU�WDXJKW�E\�DQ�H[SHUW�LQ�VXVWDLQDELOLW\�WR�PDNH�WKH�VWXGHQWV�DZDUH�RI�

ZKDW�LV�H[SHFWHG�IURP�WKHP�GXULQJ�WKH�GHYHORSPHQW�RI�WKH�SURMHFW��
�
$VVHVVPHQW�7DVNV�
�
x� ([SOLFLWO\� UHTXHVW� D� VSHFLILFDOO\� GHVLJQHG� SDUW� LQ� WKH� UHSRUW�� DV� ZHOO� DV� GXULQJ� WKH�

SUHVHQWDWLRQ��ZLWK�D�GHHSHU�DQDO\VLV�RI�VXVWDLQDELOLW\�LVVXHV�ZLWKLQ�WKH�SURMHFW��
�
µ,PSURYHG¶�FRPSHWHQFHV��VWDJH����
�
$�PRUH�IRUPDWLYH�DSSURDFK�ZRXOG�EH�WR�PDNH�XVH�RI�WKH�LQKHUHQW�RSSRUWXQLWLHV�HQFRXQWHUHG�
ZLWKLQ�WKH�FRXUVH��VXFK�DV�FROODERUDWLYH�DFWLYLWLHV�DQG�LQWHJUDWHG�SUREOHP�VROYLQJ��%\�KDYLQJ�
WKH�VWXGHQWV�UHIOHFWLQJ�XSRQ�HFRQRPLF��VRFLDO��DQG�HQYLURQPHQWDO�VXVWDLQDELOLW\�DVSHFWV�GXULQJ�
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WKH�GHYHORSPHQW�RI�WKH�SURMHFW��DOO�HLJKW�81(6&2�NH\�VXVWDLQDELOLW\�FRPSHWHQFHV��.6&��ZRXOG�
EH�WRXFKHG�XSRQ��VRPH�RI�WKHP�WR�D�JUHDWHU�H[WHQW��
�
��� 6\VWHPV� WKLQNLQJ� FRPSHWHQFH� �LQGLYLGXDO��� ZRXOG� EH� GHYHORSHG� �DQG� DVVHVVHG�� LQ� WKH�

DVVLJQPHQW�EXW�WR�VRPH�H[WHQW�DOVR�GXULQJ�WKH�SURMHFW��
��� $QWLFLSDWRU\� FRPSHWHQFH� �LQGLYLGXDO��� ZRXOG� EH� GHYHORSHG� �DQG� DVVHVVHG�� LQ� WKH�

DVVLJQPHQW�EXW�WR�VRPH�H[WHQW�DOVR�GXULQJ�WKH�SURMHFW��
��� 1RUPDWLYH�FRPSHWHQFH��LQGLYLGXDO���ZRXOG�EH�GHYHORSHG��DQG�DVVHVVHG��LQ�WKH�DVVLJQPHQW�

EXW�WR�VRPH�H[WHQW�DOVR�GXULQJ�WKH�SURMHFW��
��� 6WUDWHJLF�FRPSHWHQFH��JURXS���ZRXOG�EH�GHYHORSHG��DQG�DVVHVVHG��GXULQJ�WKH�SURMHFW�GXH�

WR�LWV�PXOWL�FXOWXUDO�QDWXUH�EXW�WR�VRPH�H[WHQW�DOVR�GXULQJ�WKH�DVVLJQPHQW��
��� &ROODERUDWLRQ�FRPSHWHQFH��JURXS���ZRXOG�EH�GHYHORSHG��DQG�DVVHVVHG��GXULQJ�WKH�SURMHFW�

GXH�WR�LWV�PXOWL�FXOWXUDO�QDWXUH�EXW�WR�VRPH�H[WHQW�DOVR�GXULQJ�WKH�DVVLJQPHQW��
��� &ULWLFDO� WKLQNLQJ� FRPSHWHQFH� �LQGLYLGXDO��� ZRXOG� EH� GHYHORSHG� �DQG� DVVHVVHG�� LQ� WKH�

DVVLJQPHQW�EXW�WR�VRPH�H[WHQW�DOVR�GXULQJ�WKH�SURMHFW��
��� 6HOI�DZDUHQHVV� FRPSHWHQFH� �LQGLYLGXDO�JURXS��� ZRXOG� EH� GHYHORSHG� �DQG� DVVHVVHG��

GXULQJ� WKH� SURMHFW� GXH� WR� LWV� PXOWL�FXOWXUDO� QDWXUH� EXW� WR� VRPH� H[WHQW� DOVR� GXULQJ� WKH�
DVVLJQPHQW��

��� ,QWHJUDWHG�SUREOHP�VROYLQJ�FRPSHWHQFH��LQGLYLGXDO���ZRXOG�EH�GHYHORSHG��DQG�DVVHVVHG��
LQ�WKH�DVVLJQPHQW�EXW�WR�VRPH�H[WHQW�DOVR�GXULQJ�WKH�SURMHFW��

�
,Q� JHQHUDO�� WKHUH� VKRXOG� EH� D� PRYHPHQW� IURP� LQVWUXPHQWDO� WR� HPDQFLSDWRU\�
WHDFKLQJ�OHDUQLQJ�DVVHVVPHQW� DFWLYLWLHV� �:DOV� HW� DO��� ������� VRPHWKLQJ� WKDW� WKH� NH\�
VXVWDLQDELOLW\�FRPSHWHQFHV�ZLOO�EULQJ�DERXW��
�
7HDFKLQJ�/HDUQLQJ�$FWLYLWLHV�
�
x� 'HVLJQ�VSHFLILF�DFWLYLWLHV�WKDW�VKRXOG�EH�VHDPOHVVO\�LQFRUSRUDWHG�LQ�WKH�OHFWXUHV��VHPLQDUV��

PXOWL�FXOWXUDO� FRPSHWHQFH� GHYHORSPHQW� HWF�� $Q� H[DPSOH� RI� WKLV� FRXOG� EH� WR� KDYH� WKH�
VWXGHQWV� UHIOHFW� XSRQ� VRFLDO� VXVWDLQDELOLW\� IURP� D� PXOWL�FXOWXUDO� SHUVSHFWLYH� GXULQJ� WKH�
SURMHFW� GHYHORSPHQW�� 7KLV� LV� D� IRUP� RI� VRFLDO� OHDUQLQJ� DFWLYLW\� ZKHUH� WKH� VWXGHQWV� DUH�
OHDUQLQJ�E\�PLUURULQJ�WKHLU�RZQ� LGHDV��YLHZV��YDOXHV��DQG�SHUVSHFWLYHV�ZLWK� WKRVH�RI� WKH�
RWKHUV�LQ�WKH�WHDP��:DOV���������,W�LV�D�IDFW�WKDW�SHRSOH�LQ�JHQHUDO��DQG�VWXGHQWV�LQ�VSHFLILF��
OHDUQ�PRUH�IURP�HDFK�RWKHU�ZKHQ�WKH\�DUH�GLIIHUHQW�IURP�RQH�DQRWKHU�WKDQ�ZKHQ�WKH\�DOO�
WKLQN�DOLNH��EXW�RQO\�ZKHQ�WKHUH�H[LVWV�D�VRFLDO�FRQVLVWHQF\�LQ�WKH�JURXS��7KDW�LV�ZK\�WKH�
PXOWL�FXOWXUDO�FRPSHWHQFH�WUDLQLQJ�RSSRUWXQLWLHV�DUH�RI�VSHFLDO�LPSRUWDQFH��

x� $QRWKHU�SRVVLEOH�DFWLYLW\� WKDW�ZRXOG� LQFRUSRUDWH�HQYLURQPHQWDO��HFRQRPLF��DQG� WR�VRPH�
GHJUHH� VRFLHWDO� VXVWDLQDELOLW\� ZRXOG� EH� WR� KDYH� WKH� VWXGHQWV� HYDOXDWH� WKH� LPSDFW� RQ�
VXVWDLQDELOLW\� E\�KDYLQJ� WKHP�DSSO\� WKH�QHZ� ,62�������VWDQGDUG� WR� WKHLU� SURMHFWV� �,62�
������������� 7KH� VWDQGDUG� VSHFLILHV� D� PHWKRGRORJLFDO� IUDPHZRUN� IRU� WKH� PRQHWDU\�
YDOXDWLRQ�RI�HQYLURQPHQWDO� LPSDFWV�DQG�UHODWHG�HQYLURQPHQWDO�DVSHFWV��$�SDSHU�RQ�KRZ�
WKLV�PRQHWDU\� YDOXDWLRQ�FDQ� WDNH�SODFH�ZDV�SUHVHQWHG�E\�6WHHQ� ��������(QYLURQPHQWDO�
LPSDFWV� LQFOXGH� LPSDFWV� RQ� KXPDQ� KHDOWK�� DQG� RQ� WKH� EXLOW� DQG� QDWXUDO� HQYLURQPHQW��
(QYLURQPHQWDO�DVSHFWV� LQFOXGH�UHOHDVHV�DQG�WKH�XVH�RI�QDWXUDO�UHVRXUFHV��7KH�VWDQGDUG�
VSHFLILFDOO\� FRQWULEXWHV� WR� WKH� VXVWDLQDEOH� GHYHORSPHQW� JRDO� ��� �6XVWDLQDEOH� FLWLHV� DQG�
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FRPPXQLWLHV��DQG�����&OLPDWH�DFWLRQ���7KUHH�FDVH�VWXGLHV�SUHVHQWHG�LQ�D�UHSRUW�E\�6WHHQ�
HW�DO���������FRXOG�SURYLGH�H[DPSOHV�ZKHQ�FUHDWLQJ�D�VSHFLILF�DFWLYLW\�DURXQG�WKLV�WKHPH�LQ�
WKH�,35,&�FRXUVH��

�
6HYHUDO�VLPLODU�DFWLYLWLHV�VKRXOG�EH�GHVLJQHG�DQG�LQFRUSRUDWHG�LQWR�WKH�FRXUVH�VWXG\�JXLGH��7KH�
GHWDLOV�RI�WKHVH�DFWLYLWLHV��KRZHYHU��DUH�QRW�IXUWKHU�GHWDLOHG�LQ�WKLV�SDSHU��
�
$VVHVVPHQW�7DVNV�
�
x� ([SOLFLWO\� UHTXHVW� D� VSHFLILFDOO\� GHVLJQHG� SDUW� LQ� WKH� UHSRUW�� DV� ZHOO� DV� GXULQJ� WKH�

SUHVHQWDWLRQ��ZLWK�D�GHHSHU�DQDO\VLV�RI�VXVWDLQDELOLW\�LVVXHV�ZLWKLQ�WKH�SURMHFW�WDNLQJ�LQWR�
FRQVLGHUDWLRQ� WKH� PDLQO\� JURXS� NH\� VXVWDLQDELOLW\� FRPSHWHQFHV�� L�H�� ���� 6WUDWHJLF�� ����
&ROODERUDWLRQ� DQG� ���� 6HOI�DZDUHQHVV� FRPSHWHQFHV� �IRUPDWLYH�� GHHS� OHDUQLQJ��� 7KH�
GLIIHUHQFH� IURP� VWDJH� �� LV� WKDW� WKH� ZULWWHQ� DQG� RUDO� UHIOHFWLRQV� VKRXOG� EH� PXFK� PRUH�
H[KDXVWLYH��WR�EH�DEOH�WR�REVHUYH�DQG�DVVHVV�WKH�DFTXLUHG�NH\�FRPSHWHQFHV��

x� ,Q�WKH�DVVLJQPHQW��WKH�VWXGHQWV�VKRXOG�GHYHORS�DQG�UHIOHFW�XSRQ�VXVWDLQDELOLW\�WDNLQJ�LQWR�
FRQVLGHUDWLRQ� WKH� PDLQO\� SHUVRQDO� NH\� VXVWDLQDELOLW\� FRPSHWHQFHV�� L�H�� ���� 6\VWHPV�
WKLQNLQJ������$QWLFLSDWRU\������1RUPDWLYH������&ULWLFDO� WKLQNLQJ�DQG�����,QWHJUDWHG�SUREOHP�
VROYLQJ�FRPSHWHQFHV��IRUPDWLYH��GHHS� OHDUQLQJ���7KH�GLIIHUHQFH�IURP�VWDJH��� LV�WKDW� WKH�
ZULWWHQ�DQG�RUDO�UHIOHFWLRQV�VKRXOG�EH�PXFK�PRUH�H[KDXVWLYH��WR�EH�DEOH�WR�REVHUYH�DQG�
DVVHVV�WKH�DFTXLUHG�NH\�FRPSHWHQFHV��

x� +DYH�D�VHSDUDWH�GLVFXVVLRQ�VHPLQDU��SRVVLEO\�ULJKW�DIWHU�WKH�µRUGLQDU\¶�SUHVHQWDWLRQV��ZKHUH�
RQO\�WKH�VXVWDLQDELOLW\�ILQGLQJV�DUH�GLVFXVVHG�EHWZHHQ�WKH�GLIIHUHQW�WHDPV��

�
7DEOH��� LOOXVWUDWHV�KRZ� WKH�FRQVWUXFWLYH�DOLJQPHQW�FRXOG� ORRN� OLNH� LQ�RUGHU� WR�UHDFK�VWDJH���
�EXLOG�LQ��RQ�WKH�VXVWDLQDELOLW\�WUDQVLWLRQ�ODGGHU��
 
 
DISCUSSION 
 
$V�FDQ�EH�REVHUYHG� LQ� WKH�SUHVHQWDWLRQ�RI� WKH� WZR�FRXUVHV�� L�H��� ,3&�DQG� ,35,&�� WKH� ODWWHU�
DSSHDUV� WR� RIIHU� WKH� ELJJHVW� RSSRUWXQLWLHV� WR� LQFRUSRUDWH� DFWLYLWLHV� WKDW� ZLOO� LPSURYH� WKH�
VXVWDLQDELOLW\�DZDUHQHVV�DPRQJ�WKH�63(�VWXGHQWV��$Q�DGGLWLRQDO�DGYDQWDJH�LV�WKDW�WKH�,35,&�
FRXUVH�KDSSHQV�WR�EH�WKH�YHU\�ILUVW�FRXUVH�WDNHQ�E\�WKH�VWXGHQWV��WKXV�PDNLQJ�LW�SRVVLEOH�WR�
HVWDEOLVK�WKH�VXVWDLQDELOLW\�FRPSDVV�IRU�WKH�UHPDLQGHU�RI�WKH�PDVWHU�SURJUDPV�LQ�JHQHUDO�DQG�
WKH� 63(� SURJUDP� LQ� VSHFLILF�� 7KXV�� LQ� WKHRU\�� LW� VKRXOG� EH� OHVV� FKDOOHQJLQJ� WR� LQFRUSRUDWH�
VXVWDLQDELOLW\�DFWLYLWLHV�LQ�WKH�,35,&�FRXUVH��7KLV�LV�WKH�UHDVRQ�ZK\�,3&�FRXOG��DQG�VKRXOG��EH�
PRGLILHG�DV�IDU�DV�SRVVLEOH��WRJHWKHU�ZLWK�RWKHU�FRXUVHV�ZLWKLQ�WKH�63(�SURJUDP��WR�EH�DEOH�WR�
SRVVLEO\�UHDFK�VWDJH���RQ�WKH�VXVWDLQDELOLW\�WUDQVLWLRQ�ODGGHU��WDEOH�����7KH�ILQDO�JRDO�LV�WR�PDNH�
WKH�VWXGHQWV�DFWLRQ�FRPSHWHQW�LQ�VXVWDLQDELOLW\��%UXXQ�-HQVHQ�DQG�6FKQDFN���������L�H���WKDW�
WKH\�KDYH�WKH�PHDQV�WR�LQGHSHQGHQWO\��RU�LQ�D�WHDP��DFW�RQ�VXVWDLQDELOLW\�LVVXHV��ZKHWKHU�WKH\�
EH�HQYLURQPHQWDO��HFRQRPLF��RU�VRFLHWDO��
�
�
�

�
��



7DEOH����$OLJQPHQW�RI�,/2�±�7/$�±�$7�±�.6&�
�

ILO TLA AT KSC 
.8��'HPRQVWUDWH�FRPSUHKHQVLRQ�RI�WKH�FRQWHQW��ZRUNLQJ�PHWKRGV�DQG�
HQYLURQPHQW�FRQGLWLRQV�RI�WKH�VWDJHV�LQ�WKH�SURGXFW�UHDOL]DWLRQ�SURFHVV�

/HFWXUH�
6HPLQDU�
3URMHFW�

3URMHFW�
�3URFHVV���

��������

&6��'HPRQVWUDWH�WKH�DELOLW\�WR�DQDO\]H�GLIIHUHQW�IRUPV�RI�OHDGHUVKLS�DQG�
JURXS¶V�G\QDPLFV�

:RUNVKRS�
0XOWL�FXOWXUDO�FRPS��
3URMHFW�
$VVLJQPHQW�

3URMHFW��/*'��
$VVLJQPHQW��

���������
���������
�����

&6��'HPRQVWUDWH�WKH�DELOLW\�WR�ZRUN�LQ�D�PXOWLFXOWXUDO�ZRUN�HQYLURQPHQW� :RUNVKRS�
0XOWL�FXOWXUDO�FRPS��
3URMHFW�
$VVLJQPHQW�

3URMHFW��0&7���
$VVLJQPHQW��

���������
���������
�����

&6��'HPRQVWUDWH�WKH�DELOLW\�WR�FRPSOHWH�D�SURMHFW�LQ�D�FROODERUDWLRQ�DQG�
PHHW�WKH�SUH�GHWHUPLQHG�REMHFWLYHV�RI�WKH�SURMHFW�

:RUNVKRS�
0XOWL�FXOWXUDO�FRPS��
3URMHFW�

3URMHFW�
�&ROODERUDWLRQ���

��������

-$��'HPRQVWUDWH� WKH� DELOLW\� WR� YDOXH� DQG� UHIOHFW� RYHU� WKH� UHVXOW� RI� WKH�
SURMHFW�WRZDUGV�SUH�GHWHUPLQHG�REMHFWLYHV�

3URMHFW� 3URMHFW�
�,PSOHPHQWDWLRQ���

��������

-$��'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KRZ�GLIIHUHQW�VNLOOV�LQ�WKH�SURGXFW�
UHDOL]DWLRQ�SURFHVV�FRQWULEXWHV�WR�WKH�HQWLUH�SURFHVV�

:RUNVKRS�
0XOWL�FXOWXUDO�FRPS��
3URMHFW�

3URMHFW�
�3URFHVV���

��������

-$�� 'HPRQVWUDWH� DQ� XQGHUVWDQGLQJ� RI� KRZ� SHUVRQDO� DQG� FXOWXUDO�
GLIIHUHQFHV�FRQWULEXWH�WR�WKH�RXWFRPH�RI�GHYHORSPHQW�ZRUN�

:RUNVKRS�
0XOWL�FXOWXUDO�FRPS��
3URMHFW�
$VVLJQPHQW�

3URMHFW��0&7��
$VVLJQPHQW�

���������
���������
�����

�
�
2QH�ZRXOG�DVVXPH�WKDW�WKH�PRUH�FRXUVHV�ZLWK�D�VXVWDLQDELOLW\�FRQWH[W�WKH�EHWWHU�DQG�WKDW�WKH�
RSWLPXP�ZRXOG�EH�WR�KDYH�VXVWDLQDELOLW\�SHUPHDWH�HDFK�DQG�HYHU\�FRXUVH�ZLWKLQ�D�XQLYHUVLW\�
SURJUDP��7KLV�DVVXPSWLRQ��KRZHYHU��ZDV�GLVSURYHG�E\�)LVKHU�DQG�0F$GDPV��������ZKRVH�
UHVXOWV� LQGLFDWH� WKDW� WKH� W\SH� RI� VXVWDLQDELOLW\� FRXUVHV� WDNHQ�� QRW� WKH� QXPEHU� RI� FRXUVHV��
VLJQLILFDQWO\�LPSDFWV�VWXGHQWV¶�FRQFHSWLRQV�RI�VXVWDLQDELOLW\��&RXUVHV�WKDW�KDYH�DQ�LQWHJUDWHG�
DQG�GLUHFW�HPSKDVLV�RQ�VXVWDLQDELOLW\�±�DQG�LWV�OLWHUDWXUH�±�VHHP�WR�FDXVH�VWXGHQWV�WR�KDYH�WKH�
PRVW�H[SDQGHG�FRQFHSWLRQ�RI�VXVWDLQDELOLW\��7KH�UHVXOWV�E\�)LVKHU�DQG�0F$GDPV�DOVR�LQGLFDWH�
WKDW� JHQGHU�� UDFH�� DQG� DJH� DSSHDU� WR� SOD\� D� UROH� LQ� WKH� ZD\� LQ� ZKLFK� VWXGHQWV� SHUFHLYH�
VXVWDLQDELOLW\��+HQFH��D�PXOWL�FXOWXUDO��PXOWL�GLVFLSOLQDU\�DQG�KROLVWLF�FRXUVH�OLNH�,35,&�VHHPV�
WR�EH�DQ�H[FHOOHQW�FKRLFH�WR�LQWURGXFH�VXVWDLQDELOLW\��
�
6LPLODU� UHVXOWV� WR� WKRVH� SUHVHQWHG� E\� )LVKHU� DQG� 0F$GDPV�� WKDW� FRXUVHV� WKDW� KDYH� DQ�
LQWHJUDWHG�DQG�GLUHFW�HPSKDVLV�RQ�VXVWDLQDELOLW\�FDXVH�WKH�VWXGHQWV�WR�KDYH�WKH�PRVW�H[SDQGHG�
FRQFHSWLRQ� RI� VXVWDLQDELOLW\�� ZHUH� SUHVHQWHG� LQ� D� VWXG\� E\� -XQJ� HW� DO�� �������� 7KH� VWXG\�
H[DPLQHG�VXVWDLQDEOH�EHKDYLRUV�DQG�VRFLDO�UHVSRQVLELOLW\�SHUFHSWLRQV�DPRQJ�8�6��XQLYHUVLW\�
VWXGHQWV�HQUROOHG�LQ�FRQVWUXFWLRQ�UHODWHG�FRXUVHV��7R�PHDVXUH�WKH�HIIHFWLYHQHVV�RI�VXVWDLQDEOH�
FRQVWUXFWLRQ�FRXUVHV�DQG�OHDUQLQJ�RXWFRPHV��WKH�VWXG\�FDWHJRUL]HG�VWXGHQWV�EDVHG�RQ�WKHLU�
H[SHULHQFH� RI� WDNLQJ� VXFK� FRXUVH�V�� DQG� FRPSDUHG� WKH� UHVXOWV� LQ� WHUPV� RI� WKHLU� OHYHO� RI�
HQYLURQPHQWDO� FRQFHUQV�� REMHFWLYH� DQG� VXEMHFWLYH� NQRZOHGJH�� DQG� VXVWDLQDEOH� FRQVXPHU�
EHKDYLRUV�� 7KH� DXWKRUV¶� LQLWLDO� K\SRWKHVLV� ZDV� WKDW� VWXGHQWV� ZKR� KDG� WDNHQ� D� FRXUVH� RQ�
VXVWDLQDELOLW\�ZRXOG�KDYH�JUHDWHU� OHYHOV�RI�HQYLURQPHQWDO�FRQFHUQ�DQG�EH�PRUH�HQJDJHG� LQ�
SHUIRUPLQJ� VXVWDLQDEOH� FRQVXPHU�EHKDYLRUV��+RZHYHU�� WKH� UHVXOWV�ZHUH�TXLWH� WKH�RSSRVLWH��

�
��



HQYLURQPHQWDO� FRQFHUQ�DQG� VXVWDLQDEOH� FRQVXPHU� EHKDYLRU� VFRUHV�ZHUH� VLJQLILFDQWO\� ORZHU�
DPRQJ�VWXGHQWV�ZKR�KDG� WDNHQ� WKH�FRXUVH� WKDQ�DPRQJ� WKRVH�ZKR�KDG�QRW��5HJDUGLQJ� WKH�
UHVXOWV�RI�WKH�WZR�W\SHV�RI�NQRZOHGJH��ERWK�REMHFWLYH�DQG�VXEMHFWLYH�NQRZOHGJH�VFRUHV�ZHUH�
UHODWLYHO\� ORZ��7KHUH�ZDV�QR�GLIIHUHQFH�EHWZHHQ�WKH�WZR�JURXSV� LQ�WKH�REMHFWLYH�NQRZOHGJH�
VFRUHV� DQG� XQH[SHFWHGO\�� VXEMHFWLYH� NQRZOHGJH� VFRUHV� ZHUH� VLJQLILFDQWO\� ORZHU� DPRQJ�
VWXGHQWV�ZKR�KDG�WDNHQ�WKH�FRXUVH�DV�FRPSDUHG� WR�WKRVH�ZKR�KDG�QRW��7KLV� LQGLFDWHG�WKDW�
WKRVH�VWXGHQWV�ZKR�KDG�QRW�EHHQ�HQJDJHG�LQ�VXVWDLQDELOLW\�HGXFDWLRQ�IHOW�PRUH�IDPLOLDU�ZLWK�
WKH� WRSLF� WKDQ� WKRVH�ZKR�KDG� WKH�RSSRUWXQLW\� WR� OHDUQ�DERXW� WKH�VXEMHFW��6WUDQJH�DV� LW�PD\�
VRXQG��WKH�FRPSOH[LW\�RI�XQGHUVWDQGLQJ�VXVWDLQDELOLW\�FRQFHSWV�PD\�KDYH�FDXVHG�VWXGHQWV�WR�
ORVH� FRQILGHQFH� DQG� IDPLOLDULW\� DERXW� WKH� WRSLF�� 7KH� UHVXOWV� LQGLFDWH� WKDW� LW� LV� DQ� H[WUHPHO\�
GLIILFXOW�DQG�GHOLFDWH�SUREOHP�WR�LQFRUSRUDWH�VXVWDLQDELOLW\�LQ�XQLYHUVLW\�HGXFDWLRQ�LQ�VXFK�D�ZD\�
WKDW�WKHUH�ZLOO�EH�D�SRVLWLYH�DQG�REVHUYDEOH�RXWFRPH�RI�WKH�VWXGLHV��7KXV��PXFK�WLPH�DQG�HIIRUW�
PXVW� EH� VSHQW� RQ� WKH� FDUHIXO� GHVLJQ� RI� WKH� FRXUVHV� DQG� WKH� SURJUDP� FXUULFXOXP� LI� DQ�
HQJLQHHULQJ�SURJUDP�VWULYHV�WR�UHDFK�WKH�KLJKHVW�OHYHOV�RI�WKH�&',2�RSWLRQDO�VWDQGDUG����
 
 
FINANCIAL SUPPORT ACKNOWLEDGEMENTS 
 
7KH�DXWKRU�UHFHLYHG�QR�ILQDQFLDO�VXSSRUW�IRU�WKLV�ZRUN��
�
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