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ABSTRACT 
�
$V�IXWXUH�V\VWHP�GHVLJQHUV�DQG�GHFLVLRQ�PDNHUV��HQJLQHHULQJ�VWXGHQWV�VKRXOG�EH�WUDLQHG�WR�
DQWLFLSDWH�DQG�QDYLJDWH� WKH�XQNQRZQ��7KHVH�GD\V��HQJLQHHUV�RIWHQ�RSHUDWH� LQ�SURIHVVLRQDO��
VRFLDO� DQG� VRFLHWDO� HQYLURQPHQWV� FKDUDFWHUL]HG� E\� YRODWLOLW\�� XQFHUWDLQW\�� FRPSOH[LW\� DQG�
DPELJXLW\� �98&$��� 7KHUHIRUH�� EHVLGHV� WUDGLWLRQDO� HQJLQHHULQJ� VNLOOV�� HGXFDWLRQDO� SURJUDPV�
PXVW�DOVR�SURYLGH�VWXGHQWV�ZLWK�IXWXUH�VNLOOV�WKDW�DUH�QHHGHG�WR�DGGUHVV�98&$�VLWXDWLRQV��7KLV�
UHTXLUHV� WKH� FRPSHWHQFH� DQG� YLVLRQ� WR� GHVLJQ� DQG� PDQDJH� V\VWHPV� WKDW� DUH� UHVLOLHQW� WR�
XQH[SHFWHG�� XQVWDEOH� DQG� GUDVWLF� HYHQWV�� 7KLV� SDSHU� SUHVHQWV�� FRPSDUHV� DQG� GLVFXVVHV�
WHDFKLQJ� DQG� OHDUQLQJ� DFWLYLWLHV� DGGUHVVLQJ� 98&$� DQG� UHVLOLHQFH�� RFFXUULQJ� DW� GLIIHUHQW�
FXUULFXOXP�OHYHOV��.H\�OHVVRQV�LQFOXGH�WKH�QHHG�WR�LQWHJUDWH�98&$�DQG�UHVLOLHQFH�WUDLQLQJ�LQ�D�
SURJUHVVLYH�PDQQHU��IURP�IUHVKPDQ�OHYHO�WR�WKDW�RI�SURIHVVLRQDO�HQJLQHHUV��5HFRPPHQGDWLRQV�
DUH�PDGH� IRU� KRZ�HQJLQHHULQJ� SURJUDPV� FDQ� EHWWHU� SUHSDUH� JUDGXDWHV� WKURXJK� WKH� XVH� RI�
HIIHFWLYH� OHDUQLQJ� PHWKRGV� WKDW� DUH� DOLJQHG� ZLWK� VSHFLILF� OHDUQLQJ� RXWFRPHV�� (OHPHQWV� WR�
H[WHQG� DQ� HGXFDWLRQDO� IUDPHZRUN� DUH� VXJJHVWHG� ZLWK� FXUULFXOXP� LQWHJUDWLRQ� EDVHG� RQ�
H[DPSOHV�RI�DXWKHQWLF�H[SHULHQFHV��
�
�
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INTRODUCTION 
 
9RODWLOLW\�� XQFHUWDLQW\�� FRPSOH[LW\� DQG� DPELJXLW\� �98&$�� FKDUDFWHUL]H� FXUUHQW� DQG� IXWXUH�
FKDOOHQJHV�WKDW�HQJLQHHUV�PXVW�IDFH�LQ�WKHLU�ZRUN��ZLWK�³WKH�VKLIW�IURP�WKH�WUDGLWLRQDO�DQG�VLPSOH�
VLWXDWLRQ� RI� NQRZQ� NQRZQV� WR� WKH� FKDRWLF� 98&$� VLWXDWLRQ� RI� WKH� XQNQRZQ� XQNQRZQV´�
�.DPS��������S�� ����� 3URIHVVLRQDO�� VRFLDO� DQG� VRFLHWDO� HQYLURQPHQWV�� DV� WKH� FRQWH[WV� DQG�
VLWXDWLRQV�HQJLQHHULQJ�WHDPV�KDYH�WR�RSHUDWH�ZLWKLQ��DV�V\VWHPV�WKH\�GHVLJQ��DUH�DOVR�VWURQJO\�
FKDUDFWHUL]HG�E\�VR�FDOOHG�98&$�FKDUDFWHULVWLFV��5DMD��������PDNHV�D�FDVH�IRU�WKH�UHOHYDQFH�
RI�98&$�LQ�WRGD\¶V�ZRUOG��DQG�IXUWKHU�DUJXHV�IRU�D�IRFXV�RQ�OHDGHUVKLS�GHYHORSPHQW�DV�D�ZD\�
WR�GHDO�ZLWK�WKH�GLVUXSWLRQV�DVVRFLDWHG�ZLWK�98&$��7KH�FRQFHSW�RI�98&$��WKH�RULJLQV�RI�ZKLFK�
FDQ�EH�WUDFHG�EDFN�WR�WKH�86�$UP\��&OHPHQWV���������DOVR�KDV�UHOHYDQFH�LQ�XQGHUVWDQGLQJ�WKH�
ODFN�RI�VWDELOLW\�DQG�UDSLG�FKDQJHV�ZLWQHVVHG�LQ�WKH�EXVLQHVV�ZRUOG��/DZUHQFH���������98&$�
UHVXOWV� LQ�FKDOOHQJHV� IRU�SUDFWLWLRQHUV�DQG� OHDGHUV� �0XHOOHU���������5HVLOLHQFH�GHVFULEHV� WKH�
DELOLW\��QRW�RQO\�WR�TXLFNO\�UHFRYHU�IURP�DQG�WR�UHVSRQG�WR�VXFK�HYHQWV��EXW�DOVR�WR�EXLOG�DGDSWLYH�
FDSDFLW\� E\� OHDUQLQJ� IURP� IDLOXUH� �1DWLRQDO� 5HVHDUFK� &RXQFLO�� ������ :DONHU�� �������
$FFRUGLQJO\�� UHVLOLHQFH� LV� FUXFLDO� WR� DGGUHVV�98&$� VLWXDWLRQV� DQG� FKDUDFWHULVWLFV� �5RFNOH\��
�������
�
7KHUHIRUH�� EHVLGHV� WUDGLWLRQDO� HQJLQHHULQJ� VNLOOV�� HGXFDWLRQDO� SURJUDPV� PXVW� DOVR� SURYLGH�
VWXGHQWV�DQG�IXWXUH�OHDGHUV�ZLWK�WKH�VNLOOV�QHHGHG�WR�IDFH�DQG�WDFNOH�98&$�VLWXDWLRQV��/HDUQLQJ�
RXWFRPHV�VKRXOG�HFKR�WKH�YLVLRQ�DQG�FRPSHWHQFH�WR�GHVLJQ�V\VWHPV�WKDW�DUH�UHVLOLHQW�WR�XWWHUO\�
XQVWDEOH�DQG�GUDVWLF�HYHQWV��&KHVWHU�	�$OOHQE\��������&OHPHQWV��������0DUWLQ�HW�DO����������
,PSOLHG�DUH�QRW�RQO\�WHFKQLFDO�V\VWHPV��EXW�DOVR�HQJLQHHULQJ�WHDPV�DQG�WKHLU�OHDGHUV��7KRVH�
HYHQWV�PD\�EH�VRFLHW\�GULYHQ�RU�PD\�EH�D�FRQVHTXHQFH�RI�WKH�LQHYLWDEOH�PRUH�XQVWDEOH�DQG�
G\QDPLF� HQYLURQPHQW� ±� OLNH� EODFN� VZDQV� DSSHDULQJ� VXGGHQO\� LQ� WKH� PLVW\� IXWXUH�� )XWXUH�
HQJLQHHULQJ�SUDFWLWLRQHUV�DQG�OHDGHUV�VKRXOG�EH�WUDLQHG�RQ�VWUDWHJLHV�ZKLFK�FDQ�KHOS�GHYHORS�
WKHLU�DELOLW\� WR�SUHSDUH�IRU�98&$�DQG�WR�HQKDQFH�UHVLOLHQFH�DW�GLIIHUHQW� OHYHOV��5LPLWD�HW�DO���
�������DV�UHVLOLHQFH�LV�D�NH\�FRPSHWHQFH�DQG�FKDUDFWHULVWLF�LQ�GHDOLQJ�ZLWK�WKH�µQHZ�QRUPDO¶�
�5DMD���������
�
%XW�KRZ�VKRXOG�UHVLOLHQFH�WUDLQLQJ�LQ�HQJLQHHULQJ�HGXFDWLRQ�EHVW�EH�GHYHORSHG�LQ�RUGHU�WR��LQ�
WKH� IXWXUH��TXLFNO\� UHFRYHU�V\VWHPV�DQG� WKH� WHDPV� WKDW�EXLOG� WKHP"�7KLV�SDSHU�DUJXHV� WKDW�
98&$�DQG�UHVLOLHQFH�WUDLQLQJ�DUH�FRQQHFWHG�DQG��DV�D�SUHPLVH��WKHUH�LV�D�QHHG�WR�UHLQIRUFH�
VWXGHQWV¶�DELOLWLHV�WR�ZRUN�LQ�98&$�VLWXDWLRQV��'UDZLQJ�RQ�IRXU�FDVH�VWXGLHV�IURP�IRXU�FRXQWULHV��
WKLV� SDSHU� FRPSDUHV� DQG� GLVFXVVHV� WHDFKLQJ� DQG� OHDUQLQJ� �7	/�� DFWLYLWLHV� DW� GLIIHUHQW�
FXUULFXOXP�OHYHOV�LQ�KLJKHU�HGXFDWLRQDO�LQVWLWXWLRQV��DQG�WKH�H[WHQW�WR�ZKLFK�WKH\�PHHW�98&$�
DQG�UHVLOLHQFH�RXWFRPHV��PDLQO\�IRFXVLQJ�RQ�HQJLQHHULQJ�HGXFDWLRQ��:LWK�UHIHUHQFH�WR�ERWK�WKH�
GLYHUVH��LQWHUDFWLYH�7	/�PHWKRGV�DQG�WKH�DOLJQHG�OHDUQLQJ�RXWFRPHV��WKLV�FRPSDULVRQ�HQDEOHV�
LQVLJKWV� LQWR� WKH� FKDOOHQJHV� DQG� RSSRUWXQLWLHV� RI� WKH� UHVSHFWLYH� DSSURDFKHV�� 7KH� FDVHV�
GHVFULEH�HYHQWV�ZKHUH�WHDPV�RI�HQJLQHHULQJ�VWXGHQWV�KDYH�WR�WDFNOH�98&$�VLWXDWLRQV�LQ�UHDO�
WLPH�HDUO\�LQ�WKHLU�HQJLQHHULQJ�FXUULFXOXP�LQ�,FHODQG�DQG�)UDQFH��VWXGHQWV�LQ�WKHLU�06F�SURJUDP�
KDYLQJ�WR�ZRUN�RQ�UHVLOLHQFH�VWUDWHJLHV�IRU�GLYHUVH�V\VWHPV�LQ�*HUPDQ\��DQG�ILQDOO\��VWXGHQWV�
DFTXLULQJ�98&$�FDSDELOLWLHV�LQ�WKH�FRQWH[W�RI�SRVWJUDGXDWH�DQG�SURIHVVLRQDO�WUDLQLQJ�LQ�6RXWK�
$IULFD��7KH�IRFXV�LV�RQ�ZKLFK�7	/�DSSURDFKHV�DUH�VXLWDEOH�WR�HQDEOH�HQJLQHHULQJ�VWXGHQWV�WR�
GHVLJQ�UHVLOLHQW�V\VWHPV�LQ�WKH�FRQWH[W�RI�D�98&$�HQYLURQPHQW��DQG�ZKDW�FRPSHWHQFLHV�DQG�
OHDUQLQJ�RXWFRPHV�DUH�QHFHVVDU\�WR�DFKLHYH�WKLV��%DVHG�RQ�WKH�H[SHULHQFH�RI�RIIHULQJ�WKHVH�
GLIIHUHQW�FRXUVHV��WKH�IRXU�DSSURDFKHV�DUH�DQDO\]HG�LQ�WHUPV�RI�VLPLODULWLHV�DQG�GLIIHUHQFHV��LQ�
RUGHU�WR�LQWHJUDWH�HVVHQWLDOV�ZLWKLQ�DQ�HGXFDWLRQDO�IUDPHZRUN�IRU�WHDFKLQJ�UHVLOLHQFH�DW�GLIIHUHQW�
OHYHOV�� DQG� WR� H[DPLQH� KRZ� WKH\� DUH� UHODWHG� WR� WKH� &',2� HGXFDWLRQDO� IUDPHZRUN�� 7KHVH�
HOHPHQWV�DUH�VXJJHVWHG�WR�IDFLOLWDWH�WKH�UDSLG�DFTXLVLWLRQ�RI�98&$�DQG�UHVLOLHQFH�VNLOOV��
�

�
���



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

TEACHING AND LEARNING APPROACHES 
�
,W�LV�FULWLFDO�WKDW���VW�FHQWXU\�7	/�DSSURDFKHV�LQFOXGH�QRW�RQO\�WHDFKLQJ�WKH�98&$�FRQFHSW�WR�
VWXGHQWV��EXW�DOVR�DVVLVWLQJ�WKHP�WR�EH�ZHOO�HTXLSSHG�IRU�OLIH�LQ�D�98&$�ZRUOG��&OHPHQWV���������
7KLV�ZLOO�DOORZ�LQGLYLGXDOV�WR�GHYHORS�LQWUDSHUVRQDO�FDSDELOLWLHV��VXFK�DV�VHOI�OHDGHUVKLS��OLIHORQJ�
OHDUQLQJ�RU�UHVLOLHQFH��EXW�ZLOO�DOVR�HQDEOH�WKHP�WR�GHVLJQ�DQG�GHYHORS�V\VWHPV�WKDW�DUH�UHVLOLHQW�
LQ�D�98&$�HQYLURQPHQW��$�98&$�FRQWH[W�LV�TXLWH�XQVWDEOH�DQG�XQOLNHO\�WR�EH�GHWHUPLQLVWLF��2Q�
WKH� RQH� KDQG�� NQRZOHGJH� DQG� NQRZ�KRZ� RI� GHDOLQJ� ZLWK� FRPSOH[LW\� LV� LQKHUHQW� WR� PRVW�
HQJLQHHULQJ�SURJUDPV��DV�UHTXLUHG�E\�DFFUHGLWDWLRQ�ERGLHV��H�J��(1$((��$%(7���ZKHUH�WKH�
OHDUQLQJ� SURFHVV� VKRXOG� HQDEOH� JUDGXDWHV� WR� GHPRQVWUDWH� WKH� DELOLW\� WR� VROYH� FRPSOH[�
SUREOHPV��VR�DV�WR�GHVLJQ��DQDO\]H�DQG�GHYHORS�FRPSOH[�HQJLQHHULQJ�SURGXFWV��SURFHVVHV�DQG�
V\VWHPV��2Q�WKH�RWKHU�KDQG��98&$�HQYLURQPHQW�WUDLQLQJ�LV�PRUH�LQ�WKH�VFRSH�RI�FRPSHWHQFLHV��
LV�VLWXDWLRQ�RULHQWHG�DQG�UHOLHV�RQ�NQRZOHGJH��VNLOOV�DQG�DWWLWXGHV��5HVLOLHQFH��DV�WKH�DELOLW\�WR�
DGDSW��ZLWKVWDQG�DQG�UHFRYHU�ZLWKLQ�D�98&$�HQYLURQPHQW��LQKHUHQWO\�UHTXLUHV�V\VWHP�WKLQNLQJ�
�0D\DU�HW�DO����������7KHUHIRUH��7	/�DSSURDFKHV�IRU�D�IDPLO\�RI�VLWXDWLRQV�DUH�QHHGHG��ZKLFK�
IRVWHU� FRPSHWHQFLHV� DW� KLJKHU� FRPSOH[LW\� OHYHOV�� VXFK� DV� V\VWHPV� RU� DQWLFLSDWRU\� WKLQNLQJ��
9DULRXV�7	/�DSSURDFKHV� LQ� WKH�FRQWH[W�RI�DFWLYH� OHDUQLQJ�DUH�DGHTXDWH�WR�PHHW�98&$�DQG�
UHVLOLHQFH� GHYHORSPHQW�� H�J��WKRVH� UDQJLQJ� IURP� SUREOHP�� DQG� SURMHFW�EDVHG� OHDUQLQJ�� WR�
H[SHULHQWLDO�OHDUQLQJ�RU�SURIHVVLRQDO�ZRUN�EDVHG�OHDUQLQJ��%DQ�HW�DO���������)D]H\���������7KLV�
VHFWLRQ�SUHVHQWV�IRXU�FDVH�VWXGLHV�IURP�GLIIHUHQW�FRXQWULHV��DQG�DW�GLIIHUHQW�FXUULFXOXP�OHYHOV���
�
7KH�IRXU�H[DPSOHV�DUH�LQ�OLQH�ZLWK�WKH�VSLULW�RI�WKH�&',2�LQLWLDWLYH��,Q�SDUWLFXODU��WKH�DELOLW\�WR�
GHDO�ZLWK� UHVLOLHQFH�RI�D�SURGXFW��SURFHVV�DQG�V\VWHP�PD\�EH�FRQVLGHUHG�DV� LPSOLFLW� LQ� WKH�
&',2�6WDQGDUG����ZKLFK�LQYROYHV�WKH�FRQWH[W�LQ�HQJLQHHULQJ�HGXFDWLRQ��0RUHRYHU��WKH�OHDUQLQJ�
DSSURDFKHV�LQ�WKH�IRXU�H[DPSOHV�DUH�DOO�PRUH�RU�OHVV�EDVHG�RQ�H[SHULHQWLDO�OHDUQLQJ��ZKLFK�LV�
H[SOLFLWO\� UHIHUUHG� WR� LQ�&',2�6WDQGDUG���DV�D�FRUH� IXQFWLRQ�RI�DFWLYH� OHDUQLQJ��([SHULHQWLDO�
OHDUQLQJ� LV� DOVR�PHQWLRQHG� LQ� &',2� 6WDQGDUG� ��� ZKLFK�PRWLYDWHV� IRU� LQWHJUDWLRQ� RI� 98&$�
OHDUQLQJ�H[SHULHQFHV�ZLWK�WKH�OHDUQLQJ�RI�GLVFLSOLQDU\�NQRZOHGJH��DQG�HPSKDVL]HV�WKH�LPSDFW�
RI�WKHVH�H[SHULHQFHV��
�
Example 1: Disaster Days in Iceland (freshman engineer year) 
 
7KH�³'LVDVWHU�'D\V´�LQLWLDWLYH�DW�5H\NMDYLN�8QLYHUVLW\�ZDV�GHVLJQHG�DV�DQ�LQWHQVLYH�WZR�GD\�
HYHQW�WKDW�LV�PDQGDWRU\�IRU�DOO�HQJLQHHULQJ�VWXGHQWV�HDUO\�LQ�WKHLU�ILUVW�VHPHVWHU�LQ�WKH�SURJUDP�
�H�J�� &',2� ,QWURGXFWLRQ� WR� (QJLQHHULQJ��� 7KH� OHDUQLQJ� RXWFRPHV� RI� WKH� HYHQW� ZHUH� ILUVW� WR�
LQWURGXFH�WKH�VWXGHQWV�WR�VRPH�XQH[SHFWHG��DPELJXRXV�VLWXDWLRQ�WKDW�WKH\�KDG�WR�FRQIURQW�LQ�
UHDO�WLPH�DQG�VHFRQG�WR�UHDOL]H�WKH�YDOXH�RI�GLYHUVLW\�ZLWKLQ�WKH�WHDPV��$W�WKH�EHJLQQLQJ�RI�WKH�
HYHQW��VWXGHQWV�ZHUH�EULHIO\�LQWURGXFHG�WR�D�GLVDVWHU�WKDW�ZDV�MXVW�DERXW�WR�XQIROG��0RVW�RI�WKH�
LQIRUPDWLRQ� JLYHQ�ZDV� YDJXH� DQG� DPELJXRXV�� DQG� WKH� HYHQW� XQUDYHOHG� LQ� WKH� VXEVHTXHQW�
KRXUV��,Q�WKLV�ZD\��WKH�LQWHQWLRQ�ZDV�WR�PLPLF�D�UHDO�WLPH�98&$�OLNH�VFHQDULR�WKDW�WKH�VWXGHQWV�
KDG�WR�WDFNOH��7\SLFDOO\��DERXW�����VWXGHQWV�WRRN�WKH�FRXUVH�DQG�ZRUNHG�LQ�DSSUR[LPDWHO\�IRUW\�
WHDPV�RI�IRXU�WR�VL[�VWXGHQWV��(DFK�WHDP�ZDV�DVNHG�WR�FRPH�XS�ZLWK�UHFRPPHQGDWLRQV�WR�WKH�
ORFDO�JRYHUQPHQW�RQ�KRZ�WR�GHDO�ZLWK�WKH�VLWXDWLRQ��7KH�HYHQWV�ZHUH�GHVLJQHG�LQ�VXFK�D�ZD\�
WKDW�WKH�VWXGHQWV�KDG�WR�DQDO\]H�WKH�VLWXDWLRQ�DQG�GR�VRPH�EDFN�RI�WKH�HQYHORSH�FDOFXODWLRQV��
%HFDXVH� WKH� DVVLJQPHQWV� ZHUH� LOO�SRVHG�� HDFK� WHDP� KDG� WR� LPSURYLVH� LQ� GHILQLQJ� WKHLU�
DSSURDFK��(YHQWV� LQ� WKH�SDVW�KDYH� LQFOXGHG�D�WKUHDWHQLQJ�YROFDQLF�HUXSWLRQ�QHDU� WKH�FLW\�RI�
5H\NMDYLN��DQ� LPPLQHQW� WVXQDPL�� WKDW� ,FHODQG�KDV�WR�KRVW� WKH�(XURYLVLRQ�6RQJ�&RQWHVW�ZLWK�
RQO\�D�IHZ�GD\V¶�QRWLFH��DQG�D�VHYHUH�SDQGHPLF��IDOO��������$OO�WKH�HYHQWV�ZHUH�UHDOLVWLF�DQG�
DOWKRXJK�XQOLNHO\�WR�KDSSHQ��FRXOG�VWLOO�KDYH�EHHQ�SRVVLEOH��)DFXOW\�PHPEHUV�ZHUH�DVVLJQHG�
WR�WHDPV�DV�IDFLOLWDWRUV��EXW�WKH�WHDPV�PRVWO\�ZRUNHG�RQ�WKHLU�RZQ��
�
,QWURGXFLQJ�VWXGHQWV�WR�98&$�OLNH�VLWXDWLRQV�HDUO\�RQ�LQ�WKHLU�VWXGLHV�PD\�SURYLGH�WKHP�ZLWK�
VRPH�VNLOOV�ZKHQ�FRQIURQWHG�ZLWK�LOO�SRVHG�SUREOHPV�ODWHU�LQ�WKH�SURJUHVVLRQ�RI�WKHLU�GHJUHHV��
6WXGHQW� IHHGEDFN� LQGLFDWHG� WKDW� WHDPZRUN� DIIHFWHG� WKHP� WKH�PRVW� DQG� ZDV� FRQVLGHUHG� D�
YDOXDEOH�H[SHULHQFH��7HDPLQJ�DOVR�RSHQHG�GRRUV� WR�VRFLDO�QHWZRUNLQJ��%\� IDU��PRVW�RI� WKH�
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VWXGHQWV�OLNHG�WKH�HYHQW�EHFDXVH�LW�ZDV�VR�GLIIHUHQW�WR�ZKDW�WKH\�ZHUH�XVHG�WR�LQ�WKHLU�WUDGLWLRQDO�
FRXUVHV�RI� VWXG\�� DQG�HQDEOHG� WKHP� WR� WKLQN� µRXWVLGH� WKH�ER[¶�� DV� VRPH�PHQWLRQHG��$� IHZ�
VWXGHQWV�FRPPHQWHG�WKDW�WKH�WDVN�JLYHQ�ZDV�WRR�DPELJXRXV��EXW�PRVW�DSSUHFLDWHG�WKDW�LW�ZDV�
VR�RSHQ��$�GHWDLOHG�GHVFULSWLRQ�RI�'LVDVWHU�'D\V�FDQ�EH�IRXQG�LQ�$XGXQVVRQ�HW�DO��������� 
 
Example 2: Man Overboard in France (sophomore engineer year) 
 
,Q� WKH�FRQWH[W�RI�D�(XURSHDQ�SURMHFW��ZZZ�GDKR\SURMHFW�HX��DW� ,07�$WODQWLTXH��DQ� LQWHQVLYH�
RQH�ZHHN�FRXUVH�IRU�HQJLQHHULQJ�VRSKRPRUH�\HDU�VWXGHQWV�KDV�EHHQ�RSHUDWHG��5RXYUDLV�HW�
DO�����������,Q�UHDO�DQG�DXWKHQWLF�VLWXDWLRQV�GXULQJ�WZR�DQG�D�KDOI�GD\V�RI�WKH�ZHHN��VWXGHQWV�
DUH�UHTXLUHG�WR�DFW�LQ�0DQ�2YHUERDUG��02%��VHVVLRQV�ZLWK�SURJUHVVLYH�98&$�FULWLFDOLW\�OHYHOV��
7KH�OHDUQLQJ�LV�H[SHULHQFHG�RQ�D�VDLOLQJ�ERDW�ZLWK�DURXQG�VL[WHHQ�VWXGHQWV�LQH[SHULHQFHG�LQ�
WKH�VHD�HQYLURQPHQW��)RUPDOO\��WKH�FRXUVH�SHUPLWV�VWXGHQWV�WR�GHYHORS�DQG�UHLQIRUFH�VHYHQ�
OHDUQHU�GHFLVLRQ�FRPSHWHQFLHV��HDFK� LQ� WKH�FRQWH[W�RI�98&$�FKDUDFWHULVWLFV�� UHFRJQL]H�DQG�
TXDOLI\��DQDO\]H��PDNH�D�MXGJPHQW��IDFH�WKH�XQNQRZQ��RUJDQL]H�DQG�LPSOHPHQW�DFWLRQV��WDNH�
UHVSRQVLELOLWLHV��DQG�OHDUQ�IURP�H[SHULHQFH��:KLOH�RQH�JURXS�LV�DFWLQJ��WKH�RWKHUV�REVHUYH��8S�
WR�IRXUWHHQ�LQFUHPHQWDO�98&$�VFHQDULRV�DUH�XVHG�IRU�02%��DOO�UHSHDWHG�WZLFH�IRU�D�WHDP��,Q�
HDFK�VFHQDULR��DIWHU�D�ILUVW�XQH[SHFWHG�DQG�XQNQRZQ�HYHQW��VWXGHQWV�KDYH�WR�GHILQH�WKHLU�RZQ�
UHVFXH� SURFHGXUH� EDVHG� RQ� D� VKRUW� UHWXUQ� RQ� H[SHULHQFH� ZLWK� WKH� RWKHU� REVHUYHU� JURXS�
�UHIOHFWLYH�SUDFWLFH���$�VLPLODU�HYHQW�LV�WKHQ�UHSHDWHG�WR�LPSOHPHQW�WKH�SURFHGXUH��VRPHWLPHV�
ZLWK� OHVV� HIILFLHQF\� GXH� WR� WKHLU� SURFHGXUDO� UXOHV� DQG� QHZ� XQNQRZQ� H[WHUQDO� IDFWRUV�� 7KH�
FRQFHSW� RI� PHWD�UXOHV� LV� WKXV� SUHVHQWHG� WR� VWXGHQWV� DIWHU� WKH� VHD� H[SHULHQFHV�� DV� UXOHV�
JRYHUQLQJ�D�VHW�RI�ORZHU�OHYHO�UXOHV��
�
7KH�RSWLRQDO�FRXUVH�LV�ORFDWHG�LQ�WKH�PLGGOH�RI�D�FXUULFXOXP�ZKHQ�VWXGHQWV�DUH�DOUHDG\�DZDUH�
RI�FRPSOH[�VLWXDWLRQV�WKH\�PD\�KDYH�WR�KDQGOH�DV�HQJLQHHUV��EXW�VWLOO�KDYH�URRP�WR�GLVFRYHU�
QHZ�FKDUDFWHULVWLFV� LQKHUHQW�WR�98&$�VLWXDWLRQV��/HDUQLQJ�DVVHVVPHQW� LV�IRUPDWLYH��DOLJQHG�
ZLWK�WKH�VHYHQ�OHDUQLQJ�RXWFRPHV��$WWLWXGHV�DQG�HPRWLRQDO�FRPSHWHQFLHV�OLQNHG�WR�WHDPZRUN�
DQG�OHDGHUVKLS�DUH�VROLFLWHG�LQ�DFWLRQ�EXW�DUH�QRW�DVVHVVHG��H�J��FDVHV�RI�OHDGHUVKLS�IULFWLRQ��
HPSDWK\��DQ[LHW\���$Q�LQWHUSHUVRQDO�FKDUDFWHULVWLF�ZDV�DGGHG�WR�H[WHQG�WKH�98&$�PRGHO��,Q�
WULJJHULQJ�MXGJPHQW�DQG�GHFLVLRQ�PDNLQJ�VNLOOV��WKLV�FRXUVH�SHUPLWV�VWXGHQWV�WR�GHYHORS�KLJKHU�
FRQILGHQFH�LQ�WKHLU�DELOLW\�WR�JUDVS�98&$�VLWXDWLRQV��DQG�DOORZHG�WKHP�WR�DGDSW�G\QDPLFDOO\�WR�
XQH[SHFWHG� FLUFXPVWDQFHV� DQG� XQVWDEOH� FRQWH[WV�� 1HYHUWKHOHVV�� WKH� 98&$� SUHFLVH�
FKDUDFWHULVWLFV�RI�D�VLWXDWLRQ�WRRN�WLPH�WR�DSSURSULDWH�LQ�D�ZHHN�RQO\�DQG�WKH�OHWWHU�VHPDQWLFV�
WHQG�WR�DOVR�EH�DPELJXRXV���'HVFULSWLRQ�RI�VRPH�VWXGHQW�IHHGEDFN�FDQ�EH�IRXQG�LQ�5RXYUDLV�
DQG�*DXOWLHU�/H�%ULV����������
�
Example 3: Resilient System Design in Germany (senior engineer year) 
 
$V�DQ�HOHFWLYH�PDVWHU¶V�FRXUVH��WKH�VHPLQDU�³5HVLOLHQFH�DQG�VRFLR�WHFKQLFDO�V\VWHPV´�WDNHV�
SODFH� DQQXDOO\� RYHU� D� SHULRG� RI� ILYH� PRQWKV� DQG� WDUJHWV� HQJLQHHULQJ� VWXGHQWV� IURP� FLYLO��
HQYLURQPHQWDO�DQG� LQGXVWULDO�HQJLQHHULQJ�DW�5:7+�$DFKHQ�8QLYHUVLW\��$IWHU�FRPSOHWLQJ� WKH�
FRXUVH��VWXGHQWV�VKRXOG�QRW�RQO\�KDYH�VRXQG�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�RI�WKH�FRQFHSW�RI�
UHVLOLHQFH��EXW�VKRXOG�DOVR�EH�DEOH�WR�DSSO\�UHVLOLHQFH�DQG�V\VWHP�WKLQNLQJ�WR�GLIIHUHQW�FRQWH[WV�
DQG�EH�DEOH�WR�DQDO\]H�DQG�HYDOXDWH�H[LVWLQJ�FULVLV�PDQDJHPHQW�DSSURDFKHV�ZLWK�UHJDUG�WR�
UHVLOLHQFH�� 7KH� WHDFKLQJ� DSSURDFK� FRQVLVWV� RI� VHYHUDO� HOHPHQWV� LQ� WKH� FRQWH[W� RI� DFWLYH�
OHDUQLQJ��VXFK�DV�SUREOHP��DQG�FDVH�EDVHG�OHDUQLQJ�DV�ZHOO�DV�FROODERUDWLYH�OHDUQLQJ��DQG�LV�
GHVFULEHG�LQ�GHWDLO� LQ�:LQNHQV�DQG�/HLFKW�6FKROWHQ���������%\�ZRUNLQJ�LQ�JURXSV�GXULQJ�WKH�
VHPHVWHU��VWXGHQWV�HODERUDWH�D�UHDO�ZRUOG�FDVH�VWXG\�RQ�VRFLR�WHFKQLFDO�V\VWHPV�LQ�UHIHUHQFH�
WR�UHVLOLHQW�V\VWHP�GHVLJQ��7KH�GHVLJQ�RI�WKH�FDVH�KDV�EHHQ�YDULHG�LQ�WKH�ODVW�\HDUV��,Q�RQH�
VHPHVWHU��VWXGHQWV�ZHUH�JLYHQ�D�FDVH�RQ�&29,'�����LQ�ZKLFK�WKH\�KDG�WR�WDNH�WKH�SHUVSHFWLYH�
RI�D�UHVLOLHQFH�FRQVXOWDQW�WR�DGYLVH�ORFDO�SROLWLFV��,Q�DQRWKHU�VHPHVWHU��VWXGHQWV�ZHUH�DEOH�WR�
FKRRVH� WKHLU� RZQ� FDVH�� ,Q� ERWK� LQVWDQFHV�� WKH� UHVLOLHQW� V\VWHP�GHVLJQ� GLG� QRW� RQO\� LQFOXGH�
WHFKQLFDO�DUWLIDFWV�� LQVWHDG�VWXGHQWV�KDG�WR�FULWLFDOO\�UHIOHFW�RQ�IDLOXUHV��SRVVLEOH�IXWXUH�VWDWH��
V\VWHP� ERXQGDULHV� DQG� LQWHUDFWLRQV� DV� ZHOO� DV� RQ� GLIIHUHQW� VWDNHKROGHU� SHUVSHFWLYHV��
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0RUHRYHU��VHYHUDO�XQNQRZQV�ZHUH�JLYHQ�LQ�WKH�FRQWH[W�RI�ZKLFK�WKH�VWXGHQWV�KDG�WR�FRQGXFW�D�
VFHQDULR� DQDO\VLV�� %\� GHDOLQJ� ZLWK� DQ� LOO�GHILQHG� SUREOHP�� VWXGHQWV� VKRXOG� DFTXLUH� 98&$�
UHODWHG�FRPSHWHQFLHV�E\�OHDUQLQJ�WR�GHDO�ZLWK�XQFHUWDLQW\�DQG�FRPSOH[LW\��DQG�OHDUQLQJ�IURP�
IDLOXUH��DQG�VKRXOG�DOVR�HQKDQFH� WKHLU�DQWLFLSDWRU\�DQG�V\VWHP� WKLQNLQJ�FRPSHWHQFLHV��7KH�
FRXUVH�UHVXOWV�VKRZHG�WKDW�VWXGHQWV�GHYHORSHG�� LQ�SDUWLFXODU�� WKH�FRPSHWHQFLHV�ZLWK�KLJKHU�
OHYHOV�RI�FRPSOH[LW\��H�J��DQDO\]H��HYDOXDWH��FUHDWH��GXULQJ�WKH�FRXUVH��$W�WKH�VDPH�WLPH��WKHVH�
FRPSHWHQFLHV�ZHUH�KDUGO\�SURQRXQFHG�EHIRUH�WKH�FRXUVH��(YDOXDWLRQV�DQG�IHHGEDFN�VHVVLRQV�
ZLWK�WKH�VWXGHQWV�UHYHDOHG�WKDW�WKH�WDVN�ZDV�FKDOOHQJLQJ�IRU�WKHP��DV�WKH\�KDG�QR�SUHYLRXV�
H[SRVXUH�WR�UHVLOLHQFH�RU�98&$�FRQWH[WV���
 
Example 4: Leadership Training in South Africa (postgrads and professionals) 
�
7KH� FRQWH[W� LQ� WKLV� IRXUWK� FDVH� LV� WKDW� RI� D� OHDGHUVKLS� FRXUVH� WDXJKW� WR� SRVWJUDGXDWH�DGXOW�
OHDUQHUV�LQ�WKH�%XVLQHVV�6FKRRO�RI�WKH�8QLYHUVLW\�RI�.ZD=XOX�1DWDO��8.=1���7KH�PDMRULW\�RI�
WKH�SDUWLFLSDQWV�DUH�ZRUNLQJ�VWXGHQWV�EDVHG�LQ�WKH�SXEOLF�DQG�SULYDWH�VHFWRUV�LQ�6RXWK�$IULFD��
7KH� VWXGHQWV� HPDQDWH� IURP�GLYHUVH� HGXFDWLRQDO� EDFNJURXQGV� DQG� KHQFH� DOVR�ZRUNSODFHV��
LQFOXGLQJ�WKH�HQJLQHHULQJ�VHFWRU��$V�DQ�DFDGHPLF�WHDFKLQJ�OHDGHUVKLS�WR�DGXOW�OHDUQHUV�LQ�WKH�
%XVLQHVV�6FKRRO��LW�LV�FULWLFDO�WR�GUDZ�RQ�WKH�GLYHUVH��ULFK�H[SHULHQFH�WKDW�WKH�VWXGHQWV�EULQJ�
ZLWK�WKHP�WR�WKH�FODVVURRP��7KH�FODVVHV�DUH�KLJKO\�LQWHUDFWLYH�ZLWK�DQ�HPSKDVLV�RQ�LQGLYLGXDO�
DQG�FROOHFWLYH�OHDUQLQJ��VROLGLILHG�E\�VWXGHQW�FHQWHUHG�DSSURDFKHV��IDFLOLWDWLRQ��DQG�H[SHULHQWLDO�
OHDUQLQJ�� $V� %XVLQHVV� 6FKRRO� VWXGHQWV� SRVVHVV� GLIIHUHQW� TXDOLILFDWLRQV�� HQJLQHHULQJ� EHLQJ�
DPRQJ�WKHVH��LW�LV�QRW�SRVVLEOH�LQ�PRVW�FDVHV�WR�VD\�ZKHWKHU�WKH\�KDYH�KDG�IRUPDO�98&$�RU�
UHVLOLHQFH�WUDLQLQJ�LQ�WKHLU�SUHYLRXV�TXDOLILFDWLRQV��+RZHYHU��WKH�VWXGHQWV�GR�KDYH�YDOXDEOH�OLIH�
DQG�ZRUN� H[SHULHQFH��ZKLFK�PD\�KDYH�DOUHDG\� H[SRVHG� WKHP� WR�98&$�VLWXDWLRQV� DQG� WKH�
LPSRUWDQFH�RI�UHVLOLHQFH��7KH�FRXUVH�RIIHUHG�E\�WKH�%XVLQHVV�6FKRRO�WKXV�SURYLGHV�D�IRUPDO�
ODQJXDJH�DQG�VNLOOV�WR�DVVLVW�WKHVH�GLYHUVH�VWXGHQWV�LQ�WKHLU�OHDGHUVKLS�GHYHORSPHQW��
�
7KHUH� DUH� PDQ\� FKDOOHQJHV� IDFLQJ� 6RXWK� $IULFD�� DQG� WKXV� LW� LV� FUXFLDO� WKDW� OHDGHUV� DQG�
PDQDJHUV�DUH�HTXLSSHG�ZLWK� WKH�QHFHVVDU\� VNLOOV� WR� QDYLJDWH� WKH� FRPSOH[LW\� IDFHG� LQ� WKHLU�
ZRUNSODFHV�� 7KLV� LV� LQ� OLQH� ZLWK� SULQFLSOHV� RI� DGXOW� OHDUQLQJ�� ZKHUH� LW� LV� DUJXHG� WKDW� WKHVH�
VWXGHQWV�VKRXOG�OHDUQ�VXEMHFWV�UHOHYDQW�WR�WKHLU�ZRUN�DQG�SHUVRQDO� OLYHV��7KH�FODVVHV�DW�WKH�
%XVLQHVV�6FKRRO� FRPPHQFH�ZLWK� DQ� LQWURGXFWLRQ� WR�98&$��ZKLFK� LQHYLWDEO\�PRVW� VWXGHQWV�
KDYH�QHYHU� KHDUG�RI�� EXW�PRVW� DUH� LPSUHVVHG�ZLWK�� 7LPH� LV� WDNHQ� WR� DOORZ� WKH� VWXGHQWV� WR�
H[DPLQH�WKH�OHDGHUVKLS�FKDOOHQJHV�WKDW�WKH\�IDFH�ZLWKLQ�WKH�FRQWH[W�RI�FRQVWDQW�FKDQJH��DQG�
WR�EH�DEOH�WR�GHYHORS�D�PLQGVHW�ZKLFK�LV�QRW�UHVLVWDQW�WR�FKDQJH��EXW�UDWKHU�HPEUDFHV�LW�DQG�LV�
SURDFWLYH��WKXV�HQDEOLQJ�VWXGHQWV�WR�UDSLGO\�UHVSRQG�WR�GLVUXSWLRQV��+HUHLQ��VWXGHQWV�JDLQ�ULFK�
LQVLJKWV�DV�WKH\�JHW�WR�KHDU�DERXW�WKH�H[SHULHQFHV�RI�IHOORZ�VWXGHQWV�LQ�WKHLU�ZRUN�DQG�SHUVRQDO�
FRQWH[WV��0DQ\�VWXGHQWV�LQ�WKH�FRXUVH�HYDOXDWLRQV�RIWHQ�KLJKOLJKW�WKH�YDOXH�RI�µUHDOL]LQJ�WKDW�
WKH\�DUH�QRW�WKH�RQO\�RQHV�IHHOLQJ�WKDW�ZD\¶��7KH�98&$�FRQWH[W�WKHQ�SDYHV�WKH�ZD\�WR�DOORZ�
OHDUQHUV�WR�UHIOHFW�RQ�ZKDW�OHDGHUVKLS�HQWDLOV��HVSHFLDOO\�LQ�OLJKW�RI�WKH�YLHZ�WKDW�WKHLU�OHDGHUVKLS�
UROHV�VKRXOG�QRW�EH�IRFXVHG�RQ�EHLQJ�DERXW�D�SRVLWLRQ�RU�WLWOH��EXW�VKRXOG�UDWKHU�EH�XQGHUVWRRG�
DV� DQ� LQIOXHQWLDO� UHODWLRQVKLS� DPRQJVW� OHDGHUV� DQG� IROORZHUV� ZKR� LQWHQG� UHDO� FKDQJHV�� $Q�
XQGHUVWDQGLQJ�RI�98&$�KHOSV�WKH�VWXGHQWV�WR�XQGHUVWDQG�KRZ�WKH\��DV�OHDGHUV�DQG�PDQDJHUV��
QHHG�WR�KDYH�WKH�VNLOOV�WR�RSHUDWH�LQ�G\QDPLF��QRQ�OLQHDU�FRQWH[WV��ZKHUH�WKHUH�DUH�KLJK�OHYHOV�
RI� XQSUHGLFWDELOLW\� �&DUWLHU�� ������� 7KH\� DUH� DEOH� WR� JDLQ� DZDUHQHVV� RI� KRZ� WKH\� QHHG� WR�
FRQGXFW� WKHPVHOYHV� LQ� WKHLU� OHDGHUVKLS�UROHV��HPEUDFH�FKDQJH��DQG�EHFRPH�DGDSWDEOH�DQG�
UHVLOLHQW�WR�GHDO�ZLWK�WKH�FRQVWDQW�FKDQJHV�WKDW�GHILQH�WKH�FRPSOH[�V\VWHPV�WKDW�WKH\�IRUP�SDUW�
RI��)RODQ���������(PSKDVLV�LV�DOVR�SODFHG�RQ�JDLQLQJ�VHOI�DZDUHQHVV�DQG�SHUVRQDO�PDVWHU\��
EXW�DOVR�EHLQJ�DEOH�WR�OHDG�D�WHDP�DQG�GHDO�ZLWK�RUJDQL]DWLRQDO�FKDQJH�DQG�FXOWXUH� 
 
Overview�
 
7DEOH���SURYLGHV�DQ�RYHUYLHZ�RI� WKH�IRXU�7	/�H[DPSOHV��DV�ZHOO�DV� WKHLU�PDLQ�SHGDJRJLFDO�
DVSHFWV��7KHUHDIWHU��7DEOH���RXWOLQHV�WKH�LQWHQGHG�OHDUQLQJ�RXWFRPHV�RI�HDFK�H[DPSOH��%DVHG�
RQ� WKH� RXWOLQHV� SURYLGHG� LQ� 7DEOHV� �� DQG� ��� WKH� IROORZLQJ� VHFWLRQ� GLVFXVVHV� VLPLODULWLHV��
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GLIIHUHQFHV�DV�ZHOO�DV�FKDOOHQJHV�DQG�RSSRUWXQLWLHV�RI�SURJUHVVLYH�UHLQIRUFHPHQW�RI�VWXGHQWV¶�
VNLOOV�LQ�WKH�VFRSH�RI�98&$�DQG�UHVLOLHQFH��
�

7DEOH����2YHUYLHZ�RI�)RXU�([DPSOHV�IRU�7HDFKLQJ�98&$�&KDUDFWHULVWLFV�
�

Example #1 Disaster 
Days in Iceland 
�5H\NMDYLN�
8QLYHUVLW\� 

#2 Man Over 
Board in France 
�,07�$WODQWLTXH� 

#3 Resilient System 
Design in Germany 
�5:7+�$DFKHQ�
8QLYHUVLW\� 

#4�Leadership 
Training in South 
Africa �8.=1� 

Students )LUVW�\HDU�
HQJLQHHULQJ�

%DFKHORU¶V�	�
0DVWHU¶V���
(UDVPXV�

0DVWHU¶V� 3RVWJUDGXDWHV�

Fields of Study $OO�VWXGHQWV�LQ�
HQJLQHHULQJ�

,7�(QJLQHHULQJ� &LYLO��(QYLURQPHQWDO��
,QGXVWULDO�(QJLQHHULQJ�

/HDGHUVKLS��GLYHUVH�
VWXGHQW�ERG\��
LQFOXGLQJ�HQJLQHHUV��

Size ����VWXGHQWV���
LQ�JURXSV�RI���

���VWXGHQWV��
LQ�JURXSV�RI���

���VWXGHQWV��
LQ�JURXSV�RI���

��±���VWXGHQWV��
LQ�JURXSV�RI���WR���

Part of Curriculum 0DQGDWRU\� (OHFWLYH� (OHFWLYH� 0DQGDWRU\�
ECTS �� �� �� ���HTXLYDOHQW��
Interval / Duration ��GD\V�LQ�WKH�

IRXUWK�ZHHN�RI�
VHPHVWHU�

)XOO�ZHHN�
EHWZHHQ���
VHPHVWHUV�

��6HPHVWHU� %ORFN�UHOHDVH�
���ZHHNV��

T&L Approach ([SHULHQWLDO�
OHDUQLQJ��
3%/��
2SHQ�HQGHG�
WDVN�

([SHULHQWLDO�
OHDUQLQJ��
3HHU�OHDUQLQJ�ZLWK�
UHIOHFWLYH�
GHEULHILQJV�

3%/��
&DVH�EDVHG�OHDUQLQJ��
3HHU�OHDUQLQJ�

([SHULHQWLDO�OHDUQLQJ��
$GXOW�OHDUQLQJ��
&ROOHFWLYH�OHDUQLQJ�

Assessment 7HDP�
SUHVHQWDWLRQV�

98&$�ILHOG�
SUDFWLFH��
3HHU�DVVHVVPHQW�

*URXS�SUHVHQWDWLRQV�
DQG�UHSRUWV��
5HIOHFWLYH�'LDULHV��
3HHU�DVVHVVPHQW�

5HIOHFWLYH�
DVVLJQPHQWV�

Content/Keywords 98&$��
WHDPZRUN���
TXLFN�GHFLVLRQ�
E\�D�WHDP��
PXOWLSOH�
GLVUXSWLRQV�

98&$�SURJUHVVLYH�
VFHQDULRV��
WHDPZRUN��
OHDGHUVKLS���
VQDS�GHFLVLRQ�

98&$��UHVLOLHQFH�
DVVHVVPHQW�PHWKRGV��
VFHQDULR�SODQQLQJ��
V\VWHP�WKLQNLQJ��
GLVDVWHUV��OHDUQLQJ�
IURP�IDLOXUH�

98&$��PXOWLSOH�
GLVUXSWLRQV��FKDQJH��
OHDGHUVKLS��VHOI�
DZDUHQHVV��SHUVRQDO�
PDVWHU\��V\VWHP�
WKLQNLQJ��WHDP�
OHDGHUVKLS��
RUJDQL]DWLRQDO�FXOWXUH�

�
7DEOH����/HDUQLQJ�2XWFRPHV�DQG�([SHULHQFH�RI�WKH�)RXU�([DPSOHV�GLVFXVVHG 

 
Course Learning Outcomes and Experience 

#1 
Disaster Days 
in Iceland 
�5H\NMDYLN�
8QLYHUVLW\��
��(&76�

$IWHU�FRPSOHWLQJ�WKH�FRXUVH��VWXGHQWV�DUH�DEOH�WR��
�� H[SHULHQFH�WHDPZRUN�DQG�XQGHUVWDQG�WKH�LPSRUWDQFH�RI�FRRSHUDWLRQ�DQG�GLYHUVLW\�LQ�D�

JURXS��
�� DUH�LQWURGXFHG�WR�GLYHUVH�ZD\V�LQ�SUHVHQWLQJ�VROXWLRQV��
�� H[SHULHQFH�D�VLWXDWLRQ�ZKHUH�GHFLVLRQV�DQG�SODQQLQJ�DUH�EDVHG�RQ�XQFHUWDLQ�

LQIRUPDWLRQ��

#2 
Man Over 
Board in 
France 
�,07�
$WODQWLTXH� 
��(&76�

$IWHU�FRPSOHWLQJ�WKH�FRXUVH��VWXGHQWV�DUH�DEOH�WR��
�� UHFRJQL]H�DQG�TXDOLI\�WKH�98&$�FKDUDFWHULVWLFV�RI�VLWXDWLRQV��
�� DQDO\]H�98&$�VLWXDWLRQV��
�� PDNH�MXGJPHQW�LQ�98&$�VLWXDWLRQV�DQG�IDFH�98&$�FKDUDFWHULVWLFV�RI�VLWXDWLRQV��
�� RUJDQL]H�DQG�LPSOHPHQW�DFWLRQV�LQ�98&$�VLWXDWLRQV��
�� WDNH�UHVSRQVLELOLWLHV�RI�WKH�GHFLVLRQ�SURFHVV�LQ�98&$�VLWXDWLRQV��
�� OHDUQ�IURP�98&$�H[SHULHQFHV��

#3 
Resilient 
System 
Design in 
Germany 

$IWHU�FRPSOHWLQJ�WKH�FRXUVH��VWXGHQWV�DUH�DEOH�WR��
�� GHYHORS�ORFDO�UHVLOLHQFH�EDVHG�DSSURDFKHV�ZLWK�UHJDUG�WR�WKH�&29,'����SDQGHPLF��
�� UHIOHFW�RQ�UHVLOLHQFH�RULHQWHG�DSSURDFKHV�DQG�ZD\V�RI�WKLQNLQJ�LQ�WKHLU�IXWXUH�ZRUN�DV�

HQJLQHHUV��0RUHRYHU��WKH\�UHIOHFW�RQ�WKH�UHOHYDQFH�RI�UHVLOLHQFH�RULHQWHG�DSSURDFKHV�WR�
ORFDO�DQG�JOREDO�FULVHV��
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�5:7+�
$DFKHQ�
8QLYHUVLW\��
��(&76�

�� DQDO\]H�GLIIHUHQW�VFHQDULRV�ZLWK�UHJDUG�WR�WKHLU�UHVLOLHQFH�HIIHFWV��7KH\�DVVHVV�H[LVWLQJ�
FULVLV�PDQDJHPHQW�DSSURDFKHV�UHJDUGLQJ�WKHLU�UHVLOLHQFH�SRWHQWLDO��

�� DSSO\�UHVLOLHQFH�RULHQWHG�DSSURDFKHV�WR�SUDFWLFH�UHODWHG�GHFLVLRQV��
�� RXWOLQH��FRPSDUH�DQG�FRQWUDVW�GLIIHUHQW�LQWHUGLVFLSOLQDU\�GLVFRXUVHV�UHJDUGLQJ�WKH�

FRQFHSW�RI�UHVLOLHQFH��7KH\�XQGHUVWDQG�WKH�UHOHYDQFH�RI�FULVHV�LQ�WKH���VW�FHQWXU\��
�� GHILQH�UHVLOLHQFH�ZLWK�LWV�YDULRXV�FRQFHSWLRQV��

#4�
Leadership 
Training in 
South Africa 
�8.=1��
��(&76�

$IWHU�FRPSOHWLQJ�WKH�FRXUVH��VWXGHQWV�DUH�DEOH�WR���
�� GHYHORS�OHDGHUVKLS�FDSDELOLWLHV�WR�DVVLVW�LQ�QDYLJDWLQJ�WKURXJK�GLVUXSWLYH�WLPHV���
�� GHYHORS� VHOI�DZDUHQHVV�� SHUVRQDO� PDVWHU\�� WHDP� OHDGHUVKLS�� DQG� JDLQ� LQVLJKWV� LQWR�

RUJDQL]DWLRQDO�FXOWXUH�DQG�RUJDQL]DWLRQDO�FKDQJH��
�� UHFRJQL]H�KRZ�WKH�LQQHU�DVSHFWV�RI�OHDGHUVKLS�SOD\�D�UROH�LQ�KRZ�WKH\�OHDG�VHOI�DQG�RWKHUV���
�� DQDO\]H��UHIOHFW�RQ��FRPSDUH�DQG�FULWLTXH�OHDGHUVKLS�DSSURDFKHV�DQG�FKDOOHQJHV�LQ�

GLYHUVH�ZRUN�FRQWH[WV��
�� GHYHORS�FULWLFDO�SHUVSHFWLYHV�RQ�OHDGHUVKLS�WKHRULHV�DQG�SUDFWLFHV��DQG�XQGHUVWDQG�WKH�

DSSOLFDWLRQ�WKHUHRI�WR�WKHLU�SURIHVVLRQDO�DQG�SHUVRQDO�OLYHV��HVSHFLDOO\�LQ�D�98&$�ZRUOG��

 
DISCUSSION 
 
Challenges and Opportunities 
 
$�FRPSDUDWLYH�DQDO\VLV�RI�WKH�SUHVHQWHG�7	/�DSSURDFKHV�UHVXOWHG�LQ�WKH�LGHQWLILFDWLRQ�RI�ERWK�
VLPLODULWLHV�DQG�GLIIHUHQFHV��$�98&$�FRQWH[W�LV�EDVHG�RQ�KLJK�OHYHOV�RI�µXQNQRZQ�XQNQRZQV¶�
DQG�VWXGHQWV�WKXV�QHHG�WKH�RSSRUWXQLW\�WR�OHDUQ�WR�GHDO�ZLWK�WKLV�XQFHUWDLQW\��$FFRUGLQJO\��WKH\�
QHHG� WR� EH� DFWLYHO\� HQJDJHG� RQ� SUREOHPV� RU� FDVHV� ZKLFK� DUH� LOO�GHILQHG�� EXW� ZKLFK� DOVR�
UHSUHVHQW�UHDO�ZRUOG�SUREOHPV��H�J��YROFDQLF�HUXSWLRQ��PHQ�RYHU�ERDUG��SDQGHPLF�RU�OHDGHUVKLS�
FKDOOHQJHV��� $OO� SUHVHQWHG� DSSURDFKHV� LQFOXGH� DFWLYH� OHDUQLQJ� E\� SURYLGLQJ� D� OHDUQLQJ�
HQYLURQPHQW�WKDW�HQDEOHV�HQJLQHHULQJ�VWXGHQWV�WR�UHIOHFWLYHO\�ZRUN�RQ�WRSLFV�RI�UHVLOLHQFH�RU�
98&$�� 1RWDEO\�� LQ� DOO� FRXUVHV�� VWXGHQWV� ZRUN� FROODERUDWLYHO\� DQG� DUH� WKHUHE\� JDLQLQJ�
FRPPXQLFDWLRQ�DQG�WHDPZRUN�VNLOOV��7KH�VWXGHQWV�DOVR�GHYHORS�GHFLVLRQ�PDNLQJ�DQG�FULVLV�
PDQDJHPHQW� VNLOOV�� ZKLFK� DUH� YDOXDEOH� LQ� QDYLJDWLQJ� WKH� 98&$� ZRUOG�� 7KH� DVVHVVPHQW�
PHWKRGV�LQFOXGH�JURXS�SUHVHQWDWLRQV�DQG�UHSRUWV��DQG�LQ�VRPH�FDVHV��SHHU�DVVHVVPHQW�DQG�
UHIOHFWLYH�WDVNV��7KH�DQDO\VLV�RI�WKH�IRXU�7	/�DSSURDFKHV�DOVR�LOOXVWUDWHV�WKH�UHVSRQVLELOLW\�RI�
DFDGHPLFV�WR�WHDFK�VWXGHQWV�WR�EH�ZHOO�HTXLSSHG�IRU�DQ�XQFHUWDLQ�IXWXUH��DQG�QRW�RQO\�WR�LPSDUW�
FRQWHQW�NQRZOHGJH�LQ�D�ZD\�ZKLFK�PD\�FUHDWH�D�SRWHQWLDOO\�IDOVH�LPSUHVVLRQ�RI�D�VLPSOH�UDWKHU�
WKDQ�98&$�ZRUOG��7KH�YDULRXV�DSSURDFKHV�DOVR�GHPRQVWUDWH�KRZ�WR�IDFWRU�LQ�V\VWHP�WKLQNLQJ�
DQG�FRPSOH[LW\�LQWR�WKH�FXUULFXOXP���
�
'HVSLWH�WKH�VLPLODULWLHV�QRWHG�DERYH��WKH�IRXU�DSSURDFKHV�DOVR�KDYH�GLIIHUHQFHV��)LUVW�WKHUH�LV�
WKH�VWUXFWXUDO�GLIIHUHQFH��ZKLFK�PHDQV�WKDW�WKH�FRXUVHV�DUH�ORFDWHG�DW�GLIIHUHQW�VWDJHV�LQ�WKH�
FXUULFXOD��6HFRQG��WKHUH�DUH�ODUJH�FODVVHV�ZLWK�DURXQG�����VWXGHQWV�LQ�VRPH�ORFDWLRQV��DV�ZHOO�
DV� YHU\� VPDOO� FODVVHV� LQ� RWKHUV�� )XUWKHUPRUH�� WKH� FRXUVHV� FDQ� EH� GLVWLQJXLVKHG� DV� HLWKHU�
HOHFWLYH�RU�REOLJDWRU\�FRXUVHV��7KHUH�DSSHDUV�WR�EH�YDOXH�LQ�LQFRUSRUDWLQJ�98&$�DQG�UHVLOLHQFH�
WRSLFV�WKURXJKRXW�WKH�FXUULFXOXP��(DUO\�H[SRVXUH�LQ�WKH�FXUULFXOXP�WR�WKHVH�YDOXDEOH�FRQFHSWV�
PD\�KDYH�D�ZLGH�VSUHDG�VLJQLILFDQW�LPSDFW�RQ�WKH�VWXGHQWV¶�DELOLWLHV�WR�QDYLJDWH�FRPSOH[LW\��$�
IRFXV�RQ�SRVWJUDGXDWHV�DQG�ZRUNLQJ�VWXGHQWV�DOVR�KDV� WUHPHQGRXV�YDOXH��E\� LQFRUSRUDWLQJ�
WKHLU�ZRUN�DQG�UHDO�ZRUOG�H[SHULHQFH��,Q� WHUPV�RI� WKH�FRPSOH[LW\� OHYHO�RI� OHDUQLQJ�RXWFRPHV�
DSSDUHQW� LQ� HDFK� RI� WKH� IRXU� FRXUVHV�� H[DPSOH� �� LV� FORVHU� WR� ³5HPHPEHULQJ´� OHYHO� �KDYH�
H[SHULHQFHG���H[DPSOH���DW�³$QDO\]LQJ´�OHYHO��H[DPSOH���PRUH�DW�³&UHDWLQJ´�OHYHO��GHYHORS���
DQG�H[DPSOH���FORVHU�WR�³(YDOXDWLQJ´��FULWLTXH�DQG�FKDOOHQJH���
�
([DPSOH���WDNHV�SODFH�YHU\�HDUO\�LQ�WKH�ILUVW�VHPHVWHU��,Q�FRQWUDVW��H[DPSOHV���DQG���UHIHU�WR�
HLWKHU� PDVWHU¶V� VWXGHQWV� RU� SRVWJUDGXDWHV�� ZKHUHDV� H[DPSOH� �� WDUJHWV� ERWK� EDFKHORU� DQG�
PDVWHU¶V� VWXGHQWV�� 7KH� WLPLQJ� DW�ZKLFK� VWXGHQWV� �FDQ�� WDNH� WKH� FRXUVHV� KDV� DQ� LPSDFW� RQ�
VWXGHQW� RXWFRPHV�� DV� HYDOXDWLRQV� RU� IHHGEDFN� VHVVLRQV� ZLWK� VWXGHQWV� KDYH� VKRZQ�� )RU�
H[DPSOH��WKH�PDQGDWRU\�FRXUVH�LQ�H[DPSOH���VKRZHG�WKDW�VWXGHQWV�YDOXH�WKLQNLQJ�DQG�ZRUNLQJ�
RXW�RI�WKH�ER[�VR�HDUO\�RQ�LQ�WKHLU�GHJUHHV��7KH\�DOVR�DSSUHFLDWHG�WKH�WHDPZRUN�H[SHULHQFH��

�
���



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

7KHVH�H[SHULHQFHV�FDQ�EH�YDOXDEOH�IRU�VWXGHQWV¶�IXUWKHU�VWXG\�SURJUHVV�E\�EHLQJ�LQWURGXFHG�WR�
98&$�FRQWH[WV�TXLWH�HDUO\�DQG�WKHUHIRUH��SURPRWLQJ�WKH�GHYHORSPHQW�RI�VNLOOV�YHU\�HDUO\�RQ�WR�
HQDEOH�WKHP�WR�GHDO�ZLWK�FRPSOH[LW\�DQG�XQFHUWDLQW\�LQ�WKHLU�UROHV�DV�IXWXUH�HQJLQHHUV��([DPSOH�
��VKRZV�KRZ�D�FRXUVH�FDQ�EHQHILW�IURP�EHLQJ�ORFDWHG�LQ�WKH�PLGGOH�RI�WKH�FXUULFXOXP��EDVHG�
RQ� VWXGHQWV¶� SULRU� NQRZOHGJH� DQG� DZDUHQHVV� RI� FRPSOH[� VLWXDWLRQV�� +RZHYHU�� WKLV� LV� RQO\�
VXLWDEOH� LI� WKH� VWXGHQWV� GR� LQGHHG� KDYH� SULRU� NQRZOHGJH� DQG� H[SHULHQFHV� LQ� 98&$�
HQYLURQPHQWV��ZKLFK�LV�QRW�DOZD\V�WKH�FDVH��6WXGHQWV�WRRN�ORQJ�WLPH�WR�FODULI\�WKH�VHPDQWLF�RI�
WKH�IRXU�98&$�GLPHQVLRQV��,Q�FRQWUDVW��LQ�WKH�HOHFWLYH�PDVWHU¶V�FRXUVH�LQ�H[DPSOH����VWXGHQWV�
QRWHG�WKDW�WKH\�KDG�VLJQLILFDQW�SUREOHPV�ZLWK�WKH�OHYHO�RI�XQFHUWDLQW\�DQG�FRPSOH[LW\��EHFDXVH�
WKH\�KDG�QRW�OHDUQHG�WR�GHDO�ZLWK�LW�EHIRUH��)XUWKHUPRUH��WKH\�KDG�KDUGO\�DQ\�SULRU�NQRZOHGJH�
DERXW�UHVLOLHQFH�UHODWHG�LVVXHV��)LQDOO\��WKLV�LV�DOVR�LOOXVWUDWHG�E\�WKH�IRXUWK�H[DPSOH��LQ�ZKLFK�
SRVWJUDGXDWHV� LQLWLDOO\� UHIOHFW� RQ� WKHLU� UROHV� DV� OHDGHUV� DQG� ZKDW� OHDGHUVKLS� HQWDLOV� LQ� DQ�
XQFHUWDLQ�DQG�DPELJXRXV�HQYLURQPHQW��/HDGHUV�ZKR�DUH�DEOH�WR�QDYLJDWH�98&$�DUH�FULWLFDO��
JLYHQ�WKH�PXOWLSOH�GLVUXSWLRQV�WKDW�DUH�H[SHULHQFHG��DQG�KRZ�GLIILFXOW�LW�LV�WR�SUHGLFW�WKH�IXWXUH�
�&ROH���������7KH�IRXU�±�SDUWO\�VWURQJO\�FRQWUDVWLQJ�±�H[DPSOHV�LOOXVWUDWH�WKH�UHOHYDQFH�IRU�D�
KROLVWLF� DQG� V\VWHPDWLF� FXUULFXOXP� DSSURDFK�� DV� UHSUHVHQWHG� E\� WKH� &',2� HGXFDWLRQDO�
IUDPHZRUN��
�
98&$�VLWXDWLRQV�FDQ�DOVR�QRZ�EH�D�FRQWH[W�RI�HQJLQHHULQJ�HGXFDWLRQ�WKURXJK�ZKLFK�VNLOOV�DUH�
WDXJKW��SUDFWLFHG�DQG�GHYHORSHG��DQG�ZKHUH�VWXGHQWV�DUH�H[SRVHG�SURJUHVVLYHO\� IURP�ZHOO�
GHILQHG�SUREOHPV�WR�LOO�GHILQHG�98&$�SUREOHPV�DQG�VLWXDWLRQV���
 
Educational Framework Integration 
 
7KH�&',2�V\OODEXV�HYROYHV��DQG�UHYLVLRQV�DUH�LPSOHPHQWHG�LQ�WDQGHP�ZLWK�FKDQJHV�LQ�VRFLHW\�
DQG�WKH�H[SHFWHG�ZRUNLQJ�HQYLURQPHQW�RI�IXWXUH�HQJLQHHUV��,Q�WKH�UHFHQW�XSGDWH�RI�WKH�V\OODEXV��
0DOPTYLVW�HW�DO���������VWDWHG�WKDW�WKHUH�DUH�PDLQO\�WKUHH�H[WHUQDO�GULYHUV�WKDW�PRWLYDWHG�WKH�
FKDQJHV�LQ�WKH�PRVW�UHFHQW�XSJUDGH��VXVWDLQDELOLW\��GLJLWDOL]DWLRQ��DQG�DFFHOHUDWLRQ��%RWK�98&$�
DQG�UHVLOLHQFH�DV�GLVFXVVHG�LQ�WKLV�SDSHU�DUH�LQ�WKH�UHDOP�RI�DFFHOHUDWLRQ�DQG�RQH�PD\�DUJXH�
WKDW� UHVLOLHQFH� LV� DQ� LPSOLFLW� IDFWRU� LQ� VXVWDLQDELOLW\�� 7DUJHWHG� WHDFKLQJ� RI� UHVLOLHQFH� FDQ�
FRQWULEXWH�WR�VXVWDLQDEOH�GHYHORSPHQW��)D]H\����������
�
7KXV��VSHFLILF� OHDUQLQJ�RXWFRPHV�PD\�KHOS� WR�HQVXUH� WKDW�VWXGHQWV�DFTXLUH� WKH�DSSURSULDWH�
IRXQGDWLRQ� IRU� WKHLU� IXWXUH� WR� EHFRPH� OLIHORQJ� OHDUQHUV�� D� IRXQGDWLRQ�ZKLFK� LQFOXGHV�98&$�
FDSDELOLWLHV�DQG�UHVLOLHQFH��,Q�WKH�UHFHQW�����YHUVLRQ�RI�WKH�&',2�V\OODEXV�LQ�SDUWLFXODU��VRPH�
FDWHJRULHV�DQG�WRSLFV�DGGUHVV�UHVLOLHQFH�UHODWHG�DVSHFWV��:LQNHQV�HW�DO���������XQGHU�UHYLHZ���
VXFK�DV�������RQ�HPHUJHQFH�DQG� LQWHUDFWLRQV�RI�V\VWHPV��RU�������RQ�YLVLRQV�RI� WKH� IXWXUH��
0RUHRYHU��WKH�&',2�V\OODEXV�SURSRVHV�OHDUQLQJ�RXWFRPHV�VXFK�DV�LQLWLDWLYH�DQG�ZLOOLQJQHVV�WR�
PDNH�GHFLVLRQV�LQ�WKH�IDFH�RI�XQFHUWDLQW\��/2��������DQG�DQDO\VLV�ZLWK�XQFHUWDLQW\��/2���������
XQFHUWDLQW\� EHLQJ� MXVW� RQH� IDFHW� RI� 98&$� VLWXDWLRQV�� 7DEOH� �� SUHVHQWV� IXUWKHU� OHDUQLQJ�
RXWFRPHV��IRU�LQVWDQFH��DQDO\VLV��WHDP�OHDGHUVKLS��DQG�UHIOHFWLYH�VNLOOV�DV�98&$�DELOLWLHV�DQG�
V\VWHP�UHVLOLHQFH��
�
98&$�DQG� UHVLOLHQFH�RXWFRPHV�DUH� WUDQVYHUVDO� WR� FXUULFXOD��5HODWHG� FRPSHWHQFLHV� LQFOXGH�
VNLOOV�DQG�DWWULEXWHV�GHYHORSHG�E\�VWXGHQWV�ZKHQ�WKH\�DUH�SODFHG�LQ�98&$�FRQWH[WV��$V�VWDWHG�
LQ� WKH�&',2� ,QWHJUDWHG�&XUULFXOXP�6WDQGDUG�� ³WKH� LQWHJUDWLRQ� RI� VNLOOV� DQG�PXOWLGLVFLSOLQDU\�
FRQQHFWLRQV� DUH� WR� EH�PDGH�� IRU� H[DPSOH�� E\�PDSSLQJ� WKH� VSHFLILHG� OHDUQLQJ� RXWFRPHV� WR�
FRXUVHV�DQG�FR�FXUULFXODU�DFWLYLWLHV�WKDW�PDNH�XS�WKH�FXUULFXOXP´��0DOPTYLVW�HW�DO����������7R�
PHHW�GHGLFDWHG�OHDUQLQJ�RXWFRPHV��ZLWKLQ�WKH�FRQWH[W�RI�VLPSOH�SUREOHPV�WR�SURJUHVVLYH�KLJK�
98&$�FRQWH[WV��7	/�DFWLYLWLHV�PD\�UHDFK�LQGLYLGXDOV��RUJDQL]DWLRQV��DQG�FRPPXQLWLHV��DV�WKH�
VRFLRWHFKQLFDO� V\VWHPV� WR� EH� EXLOW�� 7KH� &',2� ,QWHJUDWHG� /HDUQLQJ� ([SHULHQFHV� 6WDQGDUG�
SURPSWV� ³SHGDJRJLFDO� DSSURDFKHV� WKDW� IRVWHU� WKH� OHDUQLQJ� RI� GLVFLSOLQDU\� NQRZOHGJH�
VLPXOWDQHRXVO\� ZLWK� SHUVRQDO� DQG� LQWHUSHUVRQDO� VNLOOV�� DQG� SURGXFW�� SURFHVV�� V\VWHP�� DQG�
VHUYLFH� EXLOGLQJ� VNLOOV´� �0DOPTYLVW� HW� DO��� ������� 5HVLOLHQFH� VNLOOV� FDQ� EH� LQWURGXFHG� DQG�
UHLQIRUFHG�RQO\�WKURXJK�WKH�XVH�RI�SHGDJRJLFDO�DSSURDFKHV�WKDW�H[SRVH�VWXGHQWV�WR�98&$��LQ�
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DQ� LQWHJUDWHG� DSSURDFK�� 7KH�&',2� OHDUQLQJ� DVVHVVPHQW� VWDQGDUG� FRXOG� EH� H[WHQGHG�ZLWK�
%ORRP�EDVHG�SURILFLHQF\� OHYHOV�� VWDUWLQJ� IURP� OHYHO� ��ZLWK�H[SRVXUH� WR�98&$�VLWXDWLRQV�� WR�
KLJKHU�OHYHOV�ZKHUH�VWXGHQWV�DUH�H[SHFWHG�WR�OHDG�DQG�LQQRYDWH�LQ�98&$�VLWXDWLRQV��
�
�
CONCLUSION 
 
7KH� DLP� RI� WKH� SDSHU� ZDV� WR� FRPSDUH� DQG� GLVFXVV� 7	/� DFWLYLWLHV� DGGUHVVLQJ� 98&$� DQG�
UHVLOLHQFH��RFFXUULQJ�DW�GLIIHUHQW�HQJLQHHULQJ�FXUULFXOXP�OHYHOV��7KH�IRXU�SUHVHQWHG�FRXUVHV�DUH�
JRRG�H[DPSOHV�RI�SURJUHVVLYH�FRQWH[WXDOL]DWLRQ�RI�98&$�FRQWH[WV�IRU�VWXGHQWV��IURP�IUHVKPHQ�
WR�SRVWJUDGV��)XUWKHUPRUH��DV�GLVFXVVHG�LQ�WKH�SDSHU�DQG�DV�UHIOHFWHG�LQ�WKH�SURJUHVVLRQ�RI�
WKH� IRXU�FRXUVHV�� LQWURGXFLQJ�UHVLOLHQFH� LV�D� ORJLFDO�FRQWLQXDWLRQ�DIWHU�DGGUHVVLQJ�98&$�OLNH�
VFHQDULRV�� DW� OHDVW� LQ� HQJLQHHULQJ� HGXFDWLRQ�� %DVHG� RQ� WKH� QHHG� IRU� DOLJQLQJ� FXUULFXOXP�
LQWHJUDWLRQ�ZLWK� QHZ� OHDUQLQJ� RXWFRPHV�� HQJLQHHULQJ� FXUULFXOD� FDQ� HFKR� LQ� WKHLU� LQWHQWLRQV��
ZLWKLQ�D�IUDPHZRUN�RI�GHYHORSPHQW�VXFK�DV�WKH�&',2��WKH�LQFOXVLRQ�RI�98&$�DQG�UHVLOLHQFH��
7KH�HPSKDVLV�RQ� UDSLG�FKDQJHV� WKDW�DUH�D�SDUW�RI�98&$� LV�KLJKOLJKWHG� LQ� WKH�PRVW� UHFHQW�
XSJUDGH�RI�WKH�&',2�V\OODEXV��DOWKRXJK�98&$�DQG�UHVLOLHQFH�FRXOG�EH�VWDWHG�PRUH�GLUHFWO\��
�
$V�DOUHDG\�DUJXHG��LW�LV�FULWLFDO�WKDW�HQJLQHHULQJ�VWXGHQWV�GHYHORS�UHVLOLHQFH�VNLOOV�LQ�RUGHU�WR�
SUHSDUH� WKHP� IRU� D� 98&$� VKDSHG� ZRUNSODFH�� 3UHYLRXV� UHVHDUFK� KDV� HPSKDVL]HG� WKH�
LPSRUWDQFH�RI�GHYHORSLQJ�WKH�QHFHVVDU\�VNLOOV�WR�HQWHU�WKH�ZRUNSODFH��FRQWULEXWLQJ�WR�KLJK�OHYHO�
JRDOV�WR�HQVXUH�WKDW�HQJLQHHULQJ�JUDGXDWHV�DUH�DEOH�WR�ILW�LQ�ZHOO�WR�WKHLU�ZRUN��*HUZHO�3URFKHV�
HW�DO����������98&$�LV�WKH�µQHZ�QRUPDO¶��DQG�ZKLOH�WKHUH�PD\�EH�OLWWOH�WKDW�FDQ�EH�GRQH�DERXW�
WKH�H[WHUQDO�IDFWRUV��ZKDW�DFDGHPLFV�FDQ�FRQFHQWUDWH�RQ�LV�WR�VWUHQJWKHQ�WKH�LQWHUQDO�DVSHFWV�
�*DUWL�	�'RODQ���������6R�IDU��KRZHYHU��WKHUH�DSSHDUV�WR�EH�IHZ�DSSURDFKHV�DGGUHVVLQJ�VXFK�
WUDLQLQJ��%DVHG�RQ�WKH�H[SHULHQFH�RI�FRPSDULQJ�IRXU�GLIIHUHQW�FRXUVHV��WKH�SDSHU�GHOLQHDWHV�
KRZ�HQJLQHHULQJ�SURJUDPV�FDQ�EHWWHU�SUHSDUH�WKHLU�JUDGXDWHV�WR�GHVLJQ�PRUH�UHVLOLHQW�VRFLR�
WHFKQLFDO�V\VWHPV��LQFOXGLQJ�HIIHFWLYH�OHDUQLQJ�PHWKRGV�DQG�OHDUQLQJ�RXWFRPHV���
�
:KLOH�ZH� FDQQRW� JHQHUDOL]H� EH\RQG�RXU� LQGLYLGXDO� FRQWH[WV�� WKH� SDSHU� GRHV� RIIHU� YDOXDEOH�
LQVLJKWV� DQG� LQGLFDWHV� DUHDV� RI� VWXG\�ZKLFK� FRXOG� EH� H[SORUHG� LQ� IXUWKHU� UHVHDUFK�� )LUVW�� D�
FRQWLQXXP�RI�WKH�IRXU�FDVHV�ZLWK�D�VDPH�FRKRUW�LV�WR�H[SHULHQFH�IRU�YDOLGDWLQJ�DUJXPHQWV�DQG�
PHHW� UHVHDUFK� TXHVWLRQV�� ,Q� WKH� IXWXUH�� QHZ� HYDOXDWLRQ� WHFKQLTXHV� ZLOO� EH� UHTXLUHG� IRU�
SURJUDPV�� OLNH� WKH�RQHV�SUHVHQWHG� LQ� WKH�SDSHU��)RU�VXFK��D�GLUHFWLRQ�FRXOG�GUDZ�RQ�PRUH�
IRUPDO� TXDOLWDWLYH� DQG� TXDQWLWDWLYH DQDO\VLV� WR� FRPSDUH� WKH� 7	/� DSSURDFKHV� ZLWK� OHDUQLQJ�
RXWFRPHV�SURILFLHQFLHV���
�
7KH� UHVLOLHQFH� RI� WKH� KLJKHU� HGXFDWLRQDO� V\VWHP� LWVHOI� FRXOG� EH� H[SORUHG�� E\� H[DPLQLQJ�
FXUULFXOXP�SURSHUWLHV�WR�IDFH�98&$�FLUFXPVWDQFHV��)XWXUH�UHVHDUFK�FRXOG�DOVR�H[SORUH�KRZ�WR�
GHYHORS�WKH�98&$�DQG�OHDGHUVKLS�VNLOOV�RI�SURJUDP�PDQDJHUV�DQG�IDFXOW\�WR�HQVXUH�UHVLOLHQFH�
RI�WKHLU�SURJUDPV��$V�FKDQJH�DJHQWV��DQ�H[DPLQDWLRQ�RI�WKH�DSSURDFKHV�WR�UHLQIRUFH�SURJUDP�
PDQDJHUV¶�DQG�IDFXOW\¶V�FDSDELOLW\�WR�KDQGOH�WKH�XQNQRZQ��DQG�WR�HQVXUH�WKDW�WKH�FXUULFXOD�DQG�
HGXFDWLRQDO� V\VWHPV� WKH\�PDQDJH�EHFRPH�VXVWDLQHG�E\� UHVLOLHQW� FKDUDFWHULVWLFV�� LV� LQGHHG�
QHFHVVDU\��$V�KLJKOLJKWHG�LQ�WKH�&',2�6WDQGDUG�RQ�(QKDQFHPHQW�RI�)DFXOW\�&RPSHWHQFH��³WKH�
FROOHFWLYH� IDFXOW\� QHHGV� WR� HQKDQFH� LWV� HQJLQHHULQJ� NQRZOHGJH� DQG� VNLOOV� VR� WKDW� WKH\� FDQ�
SURYLGH� UHOHYDQW� H[DPSOHV� WR� VWXGHQWV� DQG� DOVR� VHUYH� DV� LQGLYLGXDO� UROH� PRGHOV� RI�
FRQWHPSRUDU\�HQJLQHHUV´��0DOPTYLVW�HW�DO����������7KLV�ZLOO�SURPRWH�WKH�GHYHORSPHQW�RI�IDFXOW\�
FDSDEOH�RI�IDFLQJ�98&$�VLWXDWLRQV��WKXV�HQVXULQJ�EHWWHU�UHVLOLHQFH�RI�WKH�KLJKHU�HGXFDWLRQDO�
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