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ABSTRACT 
�
,Q� -DQXDU\� ����� WKH� )DFXOW\� RI� 7HFKQLFDO� 6FLHQFHV� �7(&+�� DW� $DUKXV� 8QLYHUVLW\� �$8��
DSSRLQWHG� D� ZRUNLQJ� JURXS� WR� GHYHORS� D� GLGDFWLF� IRXQGDWLRQ� IRU� WHDFKLQJ� DW� 7(&+�� 7KH�
EDFNJURXQG�ZDV�D�QHHG� WR� GHYHORS�D� MRLQW� SODWIRUP� IRU� WHDFKLQJ�� SHGDJRJLFDO� FRPSHWHQFH�
GHYHORSPHQW�� DQG� RWKHU� HGXFDWLRQDO� DFWLYLWLHV� DW� WKH� IDFXOW\�� DIWHU� D� UHFHQW� KLVWRU\� RI�
RUJDQL]DWLRQDO�PHUJHUV�DQG�FKDQJHV��DQG�VXEVHTXHQW�GHYHORSPHQW�RI�D�QHZ�MRLQW�VWUDWHJ\��
7KH�ZRUNLQJ�JURXS�ZDV�WR�LGHQWLI\�LPSRUWDQW�IDFWRUV�WKDW�VKRXOG�FKDUDFWHUL]H�IXWXUH�WHDFKLQJ�DW�
7(&+�DQG�SURSRVH�D�FRPPRQO\�UHFRPPHQGHG�IRXQGDWLRQ�XSRQ�ZKLFK�7(&+�WHDFKHUV�FDQ�
FROOHFWLYHO\�EXLOG��UHIOHFW��DQG�LPSURYH�WKHLU�WHDFKLQJ��7KLV�SDSHU�ZLOO�MXVWLI\�DQG�GHVFULEH�WKH�
ZRUN� SURFHVV�� SUHVHQW� DQG� UHIOHFW� XSRQ� WKH� RXWFRPH�� UHODWH� WKH� RXWFRPH� WR� WKH� &',2�
6WDQGDUGV�DQG�6\OODEXV��GLVFXVV� OHVVRQV� OHDUQW��DQG�SURYLGH�DGYLFH� IRU�RWKHUV�HQJDJLQJ� LQ�
VLPLODU�ZRUN���
�
�
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INTRODUCTION AND BACKGROUND 
�
,Q� ����� WKH� (QJLQHHULQJ� 6FKRRO� RI� $DUKXV� ZDV� PHUJHG� ZLWK� $DUKXV� 8QLYHUVLW\�� 7KH�
(QJLQHHULQJ� VFKRRO� ZDV� D� XQLYHUVLW\� FROOHJH� HGXFDWLQJ� SURIHVVLRQDO� EDFKHORUV� �0LQLVWHULDO�
RUGHU�� ������� DQG� VROHO\� IRFXVHG� RQ� WHDFKLQJ�� %HIRUH� ������ $DUKXV� 8QLYHUVLW\� DQG� WKH�
(QJLQHHULQJ�6FKRRO�RI�$DUKXV�MRLQWO\�KDG�D�PDVWHU
V�SURJUDP�LQ�WHFKQLFDO�,7��D�SURJUDPPH�WKDW�
VWDUWHG�LQ�������$DUKXV�8QLYHUVLW\���������$IWHU�WKH�PHUJHU�LQ�������RQH�GHSDUWPHQW��WKH�'HSW��
RI�(QJLQHHULQJ��DQG�RQH�VFKRRO��WKH�$DUKXV�6FKRRO�RI�(QJLQHHULQJ��ZHUH�IRUPHG��7KHVH�WZR�
HQWLWLHV�GULIWHG� IXUWKHU�DQG� IXUWKHU�DSDUW��VR� LQ������ WKH�'HSDUWPHQW�RI�(QJLQHHULQJ�DQG� WKH�
6FKRRO�RI�(QJLQHHULQJ�ZHUH�GLVVROYHG�DQG�IRXU�GLVFLSOLQH�EDVHG�GHSDUWPHQWV�ZHUH�IRUPHG��WKH�
'HSDUWPHQW� RI�%LRORJLFDO� DQG�&KHPLFDO�(QJLQHHULQJ��'HSDUWPHQW� RI�&LYLO� DQG�$UFKLWHFWXUDO�
(QJLQHHULQJ�� 'HSDUWPHQW� RI� (OHFWULFDO� DQG� &RPSXWHU� (QJLQHHULQJ�� DQG� 'HSDUWPHQW� RI�
0HFKDQLFDO�DQG�3URGXFWLRQ�(QJLQHHULQJ��7KHVH�IRXU�GHSDUWPHQWV�PDNH�XS�WKH�7(&+�IDFXOW\��
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�

EULQJLQJ�WRJHWKHU�D�TXLWH�GLYHUVH�VHW�RI�VWXG\�SURJUDPPH�W\SHV��WHDFKLQJ�FXOWXUHV��GLVFLSOLQHV�
DQG�WKHPDWLF�DUHDV�XQGHU�FRPPRQ�OHDGHUVKLS��$�VWUDWHJ\�SURFHVV�ZDV�LQLWLDWHG�DQG�D�QHZ�MRLQW�
VWUDWHJ\�ZDV�UHDG\�D�\HDU�DIWHU�WKH�RUJDQL]DWLRQDO�FKDQJH��7KH�7(&+�)DFXOW\����������
�
7KH�&',2�IUDPHZRUN�KDV�EHHQ�D�IRXQGDWLRQ�IRU�WKH�SURIHVVLRQDO�EDFKHORU�SURJUDPPHV�VLQFH�
WKH�$DUKXV�(QJLQHHULQJ�6FKRRO�MRLQHG�WKH�&',2�FRPPXQLW\�LQ�������7KH�&',2�SULQFLSOHV�ZHUH�
WKHUHIRUH�� E\� PDQ\�� VHHQ� DV� ³WKH� ZD\� WR� WHDFK� SUDFWLFH�EDVHG� HQJLQHHULQJ´�� +RZHYHU��
HVSHFLDOO\�ZLWKLQ�WKH�IRUPHU�'HSDUWPHQW�RI�(QJLQHHULQJ��WKHUH�ZDV�UHVLVWDQFH�WRZDUGV�&',2��
7KH� IDFXOW\� OHDGHUVKLS�� WKHUHIRUH�� VDZ� D� QHHG� WR� GHYHORS� D� MRLQW� SODWIRUP� IRU� WHDFKLQJ��
SHGDJRJLFDO�FRPSHWHQFH�GHYHORSPHQW��DQG�RWKHU�HGXFDWLRQDO�DFWLYLWLHV�DW�WKH�IDFXOW\��UDWKHU�
WKDQ�MXVW�DGDSWLQJ�&',2�DV�D�EDVLV�IRU�DOO�SURJUDPPHV��
�
,Q�-DQXDU\������ WKH�YLFH�GHDQ�RI�HGXFDWLRQ�DW�$8¶V�)DFXOW\�RI�7HFKQLFDO�6FLHQFHV��7(&+��
WKHUHIRUH�DSSRLQWHG�D�ZRUNLQJ�JURXS�WR�GHYHORS�D�GLGDFWLF�IRXQGDWLRQ�IRU�WKH�IDFXOW\��7KH�JURXS�
FRQVLVWHG�RI�SDUWLFXODUO\�HQJDJHG�'LUHFWRUV�RI�6WXGLHV��D�+HDG�RI�3URJUDPPH��SURIHVVRUV�DQG�
DVVRFLDWH�SURIHVVRUV�ZLWK�WHDFKLQJ�GXWLHV��DQG�D�VWXGHQW�±�LQ�DOO�UHSUHVHQWLQJ�7(&+¶V�GLYHUVLW\�
RI�RUJDQL]DWLRQDO�VHFWLRQV��VWXG\�SURJUDP�W\SHV��WHDFKLQJ�FXOWXUHV��DQG�GLVFLSOLQHV��7KH�JURXS�
ZDV�VXSSOHPHQWHG�E\�DQ�LQWHUQDWLRQDO�JXHVW�UHVHDUFKHU�ZLWK�H[SHULHQFH�LQ�VWUDWHJLF�FKDQJH�
SURFHVVHV�LQ�67(0�HGXFDWLRQ���LHQ�	�%RGVEHUJ���������LHQ�HW�DO����������,W�ZDV�JLYHQ�WKH�
WHQWDWLYH� PDQGDWH� WR� LGHQWLI\� LPSRUWDQW� IDFWRUV� WKDW� VKRXOG� FKDUDFWHUL]H� IXWXUH� WHDFKLQJ� DW�
7(&+���DQG�SURSRVH�D�FRPPRQO\�UHFRPPHQGHG�IRXQGDWLRQ�XSRQ�ZKLFK�7(&+�WHDFKHUV�PD\�
FROOHFWLYHO\�EXLOG��UHIOHFW��DQG�LPSURYH�WKHLU�WHDFKLQJ��7KH�VWDUWLQJ�SRLQW�RI�WKH�ZRUN�ZDV�µ:KLFK�
YDOXHV�VKRXOG�RXU�WHDFKLQJ�EH�EXLOW�XSRQ"¶�7KH�VWDWHG�JRDO�ZDV�WR�GHYHORS�VRPHWKLQJ�ZKLFK�
FRXOG�EH�VHHQ�DV�SUDFWLFDOO\�XVHIXO�E\�WKH�RUJDQL]DWLRQ��DQG�ZKLFK�RYHU�WLPH�ZRXOG�VWLPXODWH�
UHIOHFWLRQV��FRQYHUVDWLRQV��FXOWXUH�DQG�FRPSHWHQFH�EXLOGLQJ�UHODWHG�WR�HGXFDWLRQDO�DFWLYLWLHV��
�
RELATED WORK  
�
'
$QGUHD�DQG�*RVOLQJ��������QRWH�LQ�WKHLU�LQWURGXFWLRQ��S������
�
,W�VHHPV�WKDW�HYHU\�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQ�ZDQWV�WR�ERDVW�WKDW�LW�RIIHUV�
KLJK�TXDOLW\�OHDUQLQJ�
DQG� WHDFKLQJ
��0LVVLRQ�VWDWHPHQWV� FRQVLVWHQWO\� FODLP� WKDW�XQLYHUVLWLHV�DQG�FROOHJHV�VHHN� WR�
SURYLGH�H[FHOOHQW�WHDFKLQJ�DQG�D�KLJK�TXDOLW\�OHDUQLQJ�HQYLURQPHQW��%XW�LW�LV�OHVV�WKDQ�REYLRXV�
WKDW� LQVWLWXWLRQV� DUH� HLWKHU� FOHDU� DERXW� ZKDW� WKHVH� JRDOV� PHDQ� RU� DFWXDOO\� SXUVXLQJ� WKHVH�
JRDOVZLWK�VWUDWHJLF�YLVLRQ�� ,Q�PRVW�FDVHV�QHLWKHU�RI� WKHVH�NH\�JRDOV� LV�ZHOO�GHILQHG��ZKDW� LV�
H[FHOOHQW�WHDFKLQJ�DQG�ZKDW�FRQVWLWXWHV�D�KLJK�TXDOLW\�OHDUQLQJ�HQYLURQPHQW"�$QG�WKH�PDQQHU�
LQ� ZKLFK� LQVWLWXWLRQV� DUH� DWWHPSWLQJ� WR� DFKLHYH� WKHVH� JRDOV� LV�PDQ\� DQG� YDULHG�� 2IWHQ� WKH�
DSSURDFK�VLPSO\�UHIOHFWV�WKH�KLVWRULFDO� WUDGLWLRQV�RI�D�SDUWLFXODU� LQVWLWXWLRQ�DQG�LWV�DVVRFLDWHG�
YDOXHV�DQG�SUDFWLFHV��
�
7KH�SUHVHQW�ZRUN�FDQ�EH�VHHQ�LQ�WKLV�OLJKW��$V�DQ�DWWHPSW�WR�JDWKHU�DQG�IRUPXODWH�HOHPHQWV�
WKDW�FRQVWLWXWH�DQG�VXSSRUW�H[FHOOHQW�WHDFKLQJ�DQG�D�KLJK�TXDOLW\�OHDUQLQJ�HQYLURQPHQW���
�
$FFRUGLQJ�WR�*HGGD�HW�DO����������/XOHn�8QLYHUVLW\�RI�7HFKQRORJ\�GHYHORSHG�ZKDW�ZDV�FDOOHG�
³7KH�3HGDJRJLFDO� ,GHD´�� ,W�ZDV�D�FRPPRQ�SHGDJRJLFDO� LGHD��FRPPXQLFDWLQJ�FRUH�YDOXHV�RI�
WHDFKLQJ� DQG� OHDUQLQJ� IRU� WKH� ZKROH� XQLYHUVLW\� �LQFOXGLQJ� H�J�� KHDOWKFDUH�� DUW� DQG� WHDFKHU�
HGXFDWLRQ�����S�������,W�ZDV�GHYHORSHG�DIWHU�D�QRW�VR�VXFFHVVIXO�GHYHORSPHQW�SURFHVV�OHDGLQJ�
WR�ZKDW�WKH\�FDOOHG�7KH�&UHDWLYH�8QLYHUVLW\��LQFOXGLQJ�WKH�FRQFHSWV�RI�.QRZOHGJH�%XLOGLQJ�DQG�
$UHQD��$FFRUGLQJ� WR� WKH�DXWKRUV�� WKH�&UHDWLYH�8QLYHUVLW\�ZDV�D� WRS�GRZQ�SURFHVV��FUHDWLQJ�
UHVLVWDQFH�DPRQJ�WKH�WHDFKHUV��$V�WKH\�QRWH��KRZHYHU��WKH�KDQGRYHU�WR�WKH�WHDFKHUV�ZKR�ZHUH�
H[SHFWHG� WR� LPSOHPHQW� LW� LQ� D� WHDFKLQJ� FRQWH[W� ZDV� ZHDN�� $V� WKH� FRQFHSW� ZDV� EDVHG� RQ��
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SULQFLSOHV��RI�VWXGHQW�FHQWUHG�OHDUQLQJ���LW��PDGH��KLJK��GHPDQGV�RQ��HGXFDWLRQDO��NQRZOHGJH�
DQG�WHDFKLQJ�VNLOOV�DPRQJ�WKH�XQLYHUVLW\�SURIHVVLRQDOV�´��S���������
�
7KLV�LQGLFDWHV�WKDW�ZKHQ�IRUPXODWLQJ�JXLGHOLQHV�DQG�DGYLFH�WKDW�DUH�WR�EH�SUDFWLFDOO\�XVHIXO�IRU�
XQLYHUVLW\� WHDFKHUV�� LW� LV� LPSRUWDQW� WR� FRPELQH� D� WRS�GRZQ� DSSURDFK� ZLWK� ERWWRP�XS� XVHU�
LQYROYHPHQW�DQG�WR�HPSKDVL]H�D�SUDFWLFDO��XVHU�RULHQWHG�DSSURDFK��UDWKHU�WKDQ�D�WKHRUHWLFDO��
UHVHDUFK�RULHQWHG� IUDPHZRUN��1RWH� WKDW� WKLV� GRHV�QRW� LPSO\� WKDW� WKH� JXLGHOLQHV� DQG� DGYLFH�
VKRXOG� QRW� EH� EDVHG� RQ� VRXQG� UHVHDUFK�EDVHG� NQRZOHGJH� ±� LW� VLPSO\� LQGLFDWHV� WKDW� WKH�
IRUPXODWLRQV� DQG� ZRUGLQJV� HYHQWXDOO\� SUHVHQWHG� WR� WKH� WDUJHW� DXGLHQFH� VKRXOG� EH� VLPSOH��
FRQWH[W�VSHFLILF�DQG�SUDFWLFDOO\�RULHQWHG�� UDWKHU� WKDQ�KHDYLO\� UHO\LQJ�RQ�VFLHQWLILF� WHUPV� IURP�
HGXFDWLRQDO�GHYHORSPHQW�UHVHDUFK�DQG�SHGDJRJLFDO�WKHRU\��
�
7KH�VWDQGDUGV�RI�WKH�&',2�LQLWLDWLYH��&',2��������FDQ�DOVR�EH�VHHQ�DV�D�IUDPHZRUN�GHVFULELQJ�
ZKDW�LV�QHHGHG�WR�HQDEOH�DQG�LPSOHPHQW�JRRG�WHDFKLQJ��,W�KDV�SUHYLRXVO\�EHHQ�XVHG�DW�$DUKXV�
8QLYHUVLW\�WR�LQLWLDWH�GLVFXVVLRQV�DERXW�WHDFKLQJ��EXW� LQ�PDQ\�FDVHV��WHDFKHUV�IRXQG�LW�WR�EH�
DEVWUDFW�DQG�WRR�PXFK�IRFXVHG�RQ�RUJDQL]DWLRQDO�PDWWHUV��$V�DQ�H[DPSOH��PDQ\�WHDFKHUV�IURP�
WKH�SURIHVVLRQDO�EDFKHORU�VHH�H�J��VWDQGDUG����³$�&',2�SURJUDP�LV�EDVHG�RQ�WKH�SULQFLSOH�WKDW�
SURGXFW��SURFHVV��V\VWHP��DQG�VHUYLFH�OLIHF\FOH�GHYHORSPHQW�DQG�GHSOR\PHQW�DUH�WKH�FRQWH[W�
IRU�HQJLQHHULQJ�HGXFDWLRQ��&RQFHLYLQJ±'HVLJQLQJ±,PSOHPHQWLQJ±2SHUDWLQJ�LV�D�PRGHO�RI�WKH�
HQWLUH�SURGXFW��SURFHVV��V\VWHP��DQG�VHUYLFH�OLIHF\FOH��7KH�&RQFHLYH�VWDJH�LQFOXGHV�GHILQLQJ�
FXVWRPHU�DQG�VRFLHWDO� QHHGV�� FRQVLGHULQJ� WHFKQRORJ\��HQWHUSULVH� VWUDWHJ\��DQG� UHJXODWLRQV��
DQG�� GHYHORSLQJ� FRQFHSWXDO�� WHFKQLFDO�� DQG� EXVLQHVV� SODQV�� 7KH� 'HVLJQ� VWDJH� IRFXVHV� RQ�
GHVLJQLQJ�D�VROXWLRQ�WR�WKH�DGGUHVVHG�QHHG��WKDW�LV��WKH�SODQV��GUDZLQJV��DQG�DOJRULWKPV�WKDW�
GHVFULEH�ZKDW�ZLOO�EH�LPSOHPHQWHG��7KH�,PSOHPHQW�VWDJH�UHIHUV�WR�WKH�WUDQVIRUPDWLRQ�RI�WKH�
GHVLJQ�LQWR�WKH�SURGXFW��SURFHVV��V\VWHP��RU�VHUYLFH��LQFOXGLQJ�PDQXIDFWXULQJ��FRGLQJ��WHVWLQJ�
DQG�YDOLGDWLRQ��7KH�ILQDO�VWDJH��2SHUDWH��XVHV�WKH�LPSOHPHQWHG�SURGXFW��SURFHVV��V\VWHP�RU�
VHUYLFH�WR�GHOLYHU� WKH� LQWHQGHG�YDOXH�� LQFOXGLQJ�PDLQWDLQLQJ��HYROYLQJ��UHF\FOLQJ�DQG�UHWLULQJ��
7KH� FRQVLGHUDWLRQ� RI� HQYLURQPHQWDO�� VRFLDO�� DQG� HFRQRPLF� VXVWDLQDELOLW\� LV� DQ� LQWHJUDO� SDUW�
WKURXJKRXW�WKH� OLIHF\FOH�´��&',2���������DV�VWDWLQJ�WKH�REYLRXV��7KH\�KDYH�D�EDFNJURXQG�LQ�
SUDFWLVH�� WKH�VWXGHQWV�KDYH�DQ� LQWHUQVKLS�DV�DQ� LPSRUWDQW�DQG� LQWHJUDO�SDUW�RI� WKHLU� VWXGLHV�
�ZKHUH�WKH�WHDFKHUV�VHUYH�DV�D� OLQN�EHWZHHQ�WKH� LQVWLWXWLRQ�DQG�WKH�FRPSDQ\���XVH�,QVLJKWV�
'LVFRYHU\��$�SV\FKRPHWULF�WRRO�EDVHG�RQ�WKH�SV\FKRORJ\�RI�&DUO�-XQJ��VHH��,QVLJKWV���������
DQG�PDQ\�PRUH�DFWLYLWLHV�GLUHFWHG�WRZDUGV�EHFRPLQJ�³DQ�HQJLQHHU�ZKR�FDQ�HQJLQHHU´��
�
PROCESS AND TIMELINE  
 
'XULQJ�LWV����PRQWK�ZRUNLQJ�SHULRG��WKH�ZRUNLQJ�JURXS�KHOG�VHYHUDO�PHHWLQJV��FRPPHQFLQJ�
ZLWK�D�GLVFXVVLRQ�RQ�WKH�ZRUNLQJ�JURXS�PHPEHUV¶�LQGLYLGXDO�H[SHULHQFHV�DQG�SHUVSHFWLYHV�RQ�
ZKDW�FRQVWLWXWHV�JUHDW� WHDFKLQJ�� ,W�ZDV�TXLFNO\�DJUHHG��KRZHYHU�� WKDW� LQFOXGLQJ� LQWHUQDWLRQDO�
SHUVSHFWLYHV�� DQG� WDNLQJ� LQWR� DFFRXQW� D� NQRZOHGJH�EDVHG� DSSURDFK� WR� HGXFDWLRQDO�
GHYHORSPHQW��ZRXOG�HQKDQFH�WKH�TXDOLW\�RI�ERWK�GLVFXVVLRQV�DQG�FRQWHQW��
�
6XEVHTXHQWO\�� WKH� IRFXV� ZDV� WKHUHIRUH� VKLIWHG� WR� LGHQWLI\LQJ� KRZ� RWKHU� LQVWLWXWLRQV�
LQWHUQDWLRQDOO\�KDYH�H[SOLFDWHG�D�GLGDFWLF�IRXQGDWLRQ�IRU�WHDFKLQJ�DQG�OHDUQLQJ��)RU�WKLV�SXUSRVH��
HGXFDWLRQDO�VWUDWHJLHV�DQG�SHGDJRJLFDO�SULQFLSOHV� IURP�VHYHUDO� UHOHYDQW�XQLYHUVLWLHV�DEURDG�
ZHUH�VXUYH\HG��/XOHn�8QLYHUVLW\�RI�7HFKQRORJ\���������1718���������'78���������.7+��������
78� 'HOIW� �QR� UHIHUHQFH��� � &KDOPHUV� �QR� UHIHUHQFH���� 3HUVSHFWLYHV� IURP� WKHVH� ZHUH� DOVR�
UHYLHZHG�DJDLQVW�$8¶V�DQG�7(&+¶V�VWUDWHJLHV��7KH�IROORZLQJ�HGXFDWLRQ�UHODWHG�NH\�REMHFWLYHV�
IURP�WKH�$8�VWUDWHJ\�ZHUH�SDUWLFXODUO\�QRWHG�DV�LPSRUWDQW�WR�FRPSO\�ZLWK���
�
•� (QJDJLQJ�LQ�WHDFKLQJ�DQG�OHDUQLQJ�
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•� 6WUHQJWKHQLQJ�VWXGHQWV¶�JHQHUDO�FRPSHWHQFLHV�
•� $�IXWXUH�SURRIHG�JUDGXDWH�FRPSHWHQF\�SURILOH�
•� 0RUH�FDUHHU�RULHQWHG�HOHPHQWV�LQ�WKH�GHJUHH�SURJUDPPHV�
�

,Q� WKH�7(&+�VWUDWHJ\�� LW�ZDV�QRWHG�WKDW�DQ� LPSRUWDQW�IRFDO�SRLQW� LV� WR� µDFFRPPRGDWH�DOO�RXU�
VWXGHQWV�DQG�PHHW� WKHP�ZKHUH� WKH\�DUH��2XU�SURJUDPPHV�DQG� WHDFKLQJ�PXVW� LQYROYH�DQG�
DFWLYDWH�VWXGHQWV�DQG�VXSSRUW�WKHLU�DFDGHPLF�DQG�SHUVRQDO�GHYHORSPHQW�LQ�WKH�GLUHFWLRQ�WKH\�
KDYH� FKRVHQ� WR� WDNH�¶� 2WKHU� HGXFDWLRQ�� DQG� VWXGHQW�UHODWHG� JRDOV� LQ� WKH� 7(&+� VWUDWHJ\�
UHOHYDQW�WR�WKH�ZRUNLQJ�JURXS¶V�PDQGDWH�LQFOXGH��
�

•� 0HHW�RXU�VWXGHQWV�ZKHUH�WKH\�DUH�DQG�VXSSRUW�WKHLU�DFDGHPLF�DQG�SHUVRQDO�GHYHORSPHQW�
•� 3URYLGH�VWXGHQWV�ZLWK�VSDFH�DQG�RSSRUWXQLW\�WR�HQJDJH�LQ��DQG�FRQWULEXWH�WR��VROYLQJ�PDMRU�

VRFLHWDO�FKDOOHQJHV�LQ�FROODERUDWLRQ�ZLWK�RWKHU�NQRZOHGJH�ILHOGV�
•� )DFLOLWDWH�LQ�GHSWK�DFDGHPLF�TXDOLILFDWLRQV�DQG�FDSDELOLWLHV�
•� )RVWHU�D�FRPPRQ�FXOWXUH�IRU�KRZ�ZH�GHVLJQ�HGXFDWLRQ�WKDW�VXSSRUWV�WKHVH�JRDOV��
�

,QWHUQDWLRQDO�SULQFLSOHV�DQG�SUDFWLFHV�EURDGO\�DFFHSWHG�DV�VWDWH�RI�WKH�DUW�ZHUH�DOVR�PDSSHG��
PRVW�QRWDEO\�WKH�&',2�6WDQGDUGV��7KH�&',2�,QLWLDWLYH�ZHEVLWH���������5HOHYDQW�ILQGLQJV�IURP�
WKH�VXUYH\V�DQG�PDSSLQJV�ZHUH�H[WUDFWHG�DQG�UHIRUPXODWHG�WR�ILW�WKH�ORFDO�FRQWH[W�DQG�XVH���
�
,W�TXLFNO\�EHFDPH�FOHDU�GXULQJ�WKLV�SKDVH�WKDW�WKH�VFRSH�RI�WKH�JURXS¶V�PDQGDWH�QHLWKHU�FRXOG�
QRU�VKRXOG�EH�OLPLWHG�RQO\�WR�FRXUVH�OHYHO�WHDFKLQJ�SUDFWLFHV��7KH�VWXGHQWV¶�UROH��QRW�WR�PHQWLRQ�
VWXG\� SURJUDPPH� SHUVSHFWLYHV�� PXVW� DOVR� EH� FRQVLGHUHG�� 7R� FODULI\� WKH� VWXGHQWV¶� UROHV��
H[SHFWDWLRQV�DQG�QHHGV��JURXSV�RI�VWXGHQWV�IURP�VHOHFWHG�SURJUDPPHV�ZHUH�WKHUHIRUH�LQYLWHG�
WR� VHYHUDO� ZRUNVKRSV�� ,QLWLDOO\�� WKH� VWXGHQWV�ZHUH� LQYLWHG� ERWK� WR� JLYH� WKHLU� YLHZV� RQ� JRRG�
WHDFKLQJ� DQG� WKH� VWDWH� RI� WRGD\¶V� HGXFDWLRQ�� DQG� WR� GHVFULEH� WKHLU� ZLVKHV� IRU� FRQFUHWH�
LPSURYHPHQW�� 2QH� LPSRUWDQW� ILQGLQJ� IURP� WKHVH� VWXGHQW� ZRUNVKRSV� ZDV� WKDW� VWXGHQWV¶�
SHUFHSWLRQ�RI�TXDOLW\�LV�KHDYLO\�LQIOXHQFHG�QRW�RQO\�E\�WHDFKLQJ�SUDFWLFHV�DQG�FXUULFXOXP�GHVLJQ�
EXW� DOVR� E\� WKH� LQIUDVWUXFWXUH�� IDFLOLWLHV� DQG� SUDFWLFDO� IUDPHZRUN� FRQGLWLRQV� XQGHU� ZKLFK�
WHDFKLQJ�WDNHV�SODFH��,W�ZDV�WKHUHIRUH�GHFLGHG�WR�EURDGHQ�WKH�ZRUNLQJ�JURXS¶V�VFRSH�WR�DOVR�
LQFOXGH�DGYLFH�WR�WKH�IDFXOW\�RQ�LQVWLWXWLRQDO�IUDPHZRUN�FRQGLWLRQV��,W�PD\�SHUKDSV�EH�DUJXHG�
WKDW�WKLV�EURDGHQLQJ�RI�VFRSH�VWUHWFKHV�WKH�WHUP�µGLGDFWLFDO�IRXQGDWLRQ¶�TXLWH�IDU��EXW�VLQFH�WKLV�
WHUP�KDG�EHHQ�XVHG�IURP�WKH�VWDUW�LW�ZDV�GHFLGHG�WR�FRQWLQXH�XVLQJ�LW�IRU�WKH�SURFHVV�RXWFRPH��
�
7KH�VWXGHQWV¶�DGGLWLRQV�DQG�PRGLILFDWLRQV�WR�WKH�GUDIW�GLGDFWLF�IRXQGDWLRQ�ZHUH�VXEVHTXHQWO\�
XVHG� DV� RQH� RI� WKH� VWDUWLQJ� SRLQWV� IRU� GLVFXVVLRQ� LQ� D� VXEVHTXHQW� +HDG� RI� 3URJUDPPH�
ZRUNVKRS�� 7KH�PDLQ� IRFXV� RI� WKLV� ZRUNVKRS�ZDV� RQ� GLVFXVVLQJ�� IURP� D� VWXG\� SURJUDPPH�
SHUVSHFWLYH�� WKH� FXUUHQW� VWUHQJWKV� DQG�ZHDNQHVVHV� RI� 7(&+¶V� HGXFDWLRQ� SRUWIROLR�� GHVLUHG�
IXWXUH�GHYHORSPHQW��DQG�SURJUDPPH�GHVLJQ�SULQFLSOHV��6XEVHTXHQWO\��WR�HQVXUH�WKDW�LQGLYLGXDO�
WHDFKHUV¶�DQG�FRXUVH�UHVSRQVLEOHV¶�SHUVSHFWLYHV��YLHZV�DQG�FRQFHUQV�ZHUH�SURSHUO\�LQFOXGHG�
LQ�WKH�SURFHVV��DOO�DFDGHPLF�VWDII�DW�7(&+�ZHUH�LQYLWHG�WR�SDUWLFLSDWH�LQ�D�TXHVWLRQQDLUH��JLYLQJ�
WKHLU�UHVSRQVHV�WR�WKH�IROORZLQJ�TXHVWLRQV���
�

���:KLFK�DVSHFW�RI�\RXU�WHDFKLQJ�LV�PRVW�LPSRUWDQW�IRU�\RX�WR�PDLQWDLQ�LQ�WKH�IXWXUH"��
���,I�\RX�ZHUH�WR�FKDQJH�RQH�WKLQJ�DERXW�\RXU�WHDFKLQJ��ZKDW�ZRXOG�WKDW�EH"��
���1DPH�RQH�WKLQJ�WKDW�\RX�EHOLHYH�VWXGHQWV�VKRXOG�GR�WR�FRQWULEXWH�WR�WKHLU�OHDUQLQJ��
�

5HVSRQVHV� IURP� WKH� TXHVWLRQQDLUH�� ZKLFK� KDG� D� UHVSRQVH� UDWH� RI� PRUH� WKDQ� ����� ZHUH�
VXEVHTXHQWO\� DQDO\]HG� E\� WKH� ZRUNLQJ� JURXS�� DQG� WKHUHDIWHU� GLVFXVVHG� ZLWK� VWXGHQW�
UHSUHVHQWDWLYHV��$�VHFRQG�ZRUNVKRS�ZDV�DOVR�KHOG�ZLWK�WKRVH�WHDFKHUV�ZKR�KDG�VLJQDOHG�LQ�
WKHLU�TXHVWLRQQDLUH�UHVSRQVHV�WKDW�WKH\�ZHUH�LQWHUHVWHG�LQ�JLYLQJ�IXUWKHU�LQSXW�WR�WKH�SURFHVV��
7KH�DQDO\VLV�RI�UHVSRQVHV�VKRZHG�WKDW�WLPH�IRU��GLDORJXH�ZLWK��DQG�DFWLYDWLRQ�RI�WKHLU�VWXGHQWV�
ZHUH�LQ�JHQHUDO�KLJK�RQ�WKH�WHDFKHUV
�DJHQGD��7KH�QHHG�IRU�YDULDWLRQ�LQ�WHDFKLQJ�PHWKRGV�DQG�

�
��



�

OHDUQLQJ�DFWLYLWLHV��FRXSOLQJ�RI�WKHRU\�WR�SUDFWLFH��DQG�LPSURYHPHQW�RI�LQVWLWXWLRQDO�IUDPHZRUN�
FRQGLWLRQV��LQFOXGLQJ�PRUH�WLPH�IRU�GHYHORSPHQW�DQG�LPSURYHPHQW�RI�WKHLU�WHDFKLQJ��ZHUH�DOVR�
PHQWLRQHG� E\� PDQ\�� 7KH� LPSRUWDQFH� RI� VWXGHQWV¶� HQJDJHPHQW�� VWHDG\� ZRUN�� FXULRVLW\��
LQGHSHQGHQFH��FULWLFDO�WKLQNLQJ�DELOLW\��DQG�UHVSRQVLELOLW\�IRU�WKHLU�OHDUQLQJ�ZDV�DOVR�KLJKOLJKWHG���
�
)LQDOO\��PHHWLQJV�ZHUH� KHOG�ZLWK� WKH�1$7�7(&+�6WXG\�$GPLQLVWUDWLRQ� DQG� WKH�1$7�7(&+�
%XLOGLQJ�6HUYLFHV��WR�JHW�LQSXW�LQ�SDUWLFXODU�RQ�WKH�SDUW�RI�WKH�IRXQGDWLRQ�GRFXPHQW�GHDOLQJ�ZLWK�
LQVWLWXWLRQDO� UHVSRQVLELOLW\� LQ� WKH� FROOHFWLYH� ZRUN� WRZDUGV� EHWWHU� WHDFKLQJ� DQG� OHDUQLQJ� DQG��
XOWLPDWHO\�� LPSURYHG� HGXFDWLRQDO� TXDOLW\�� )LQDOO\�� WKH� IDFXOW\� PDQDJHPHQW� ZHUH� LQYLWHG� WR�
FRPPHQW�XSRQ�WKH�RYHUDOO�UHVXOWV�EHIRUH�WKH�JURXS¶V�GHOLYHUDEOH�ZDV�ILQDOL]HG��
�
7KURXJKRXW� WKH�ZKROH� SURFHVV�� D� GUDIW� RI� WKH� GHOLYHUDEOH� GRFXPHQW� KDG� EHHQ�PDLQWDLQHG��
GLVFXVVHG� LQ� WKH�ZRUNLQJ�JURXS��DQG� LWHUDWLYHO\� UHILQHG�DQG� LPSURYHG�DV�QHZ�SHUVSHFWLYHV��
UHVSRQVHV�� ILQGLQJV� DQG� LQVLJKWV� DV� GHVFULEHG� DERYH� ZHUH� FRQWLQXRXVO\� DGGHG�� 7KH� ILQDO�
GHOLYHUDEOH�ZDV�VXEPLWWHG�WR�WKH�7(&+�PDQDJHPHQW�LQ�'HFHPEHU��LWV�FRQWHQWV�DUH�GHWDLOHG�LQ�
WKH�QH[W�VHFWLRQ��7KH�GHOLYHUDEOH� LV�D�FRQFLVH���SDJH�GRFXPHQW��GHVFULELQJ� LQ�VXFFLQFW�DQG�
FRQFUHWH�EXOOHW�SRLQWV�LPSRUWDQW�H[SHFWDWLRQV��SULQFLSOHV��JXLGHOLQHV�DQG�UHFRPPHQGDWLRQV�WKDW�
UHVSHFWLYHO\� VWXGHQWV�� OHFWXUHUV�� DQG� WKH� LQVWLWXWLRQ� �LQ� SDUWLFXODU� IDFXOW\� PDQDJHPHQW� DQG�
DGPLQLVWUDWLRQ��VKRXOG�KHHG�WR�FROOHFWLYHO\�FRQWULEXWH�WR�H[FHOOHQW�HGXFDWLRQ�TXDOLW\���
 
RESULTS AND LINKS TO THE CDIO FRAMEWORK 
 
7KH�IURQW�SDJH�RI�WKH�ILQDO�GHOLYHUDEOH�GRFXPHQW��DV�SUHVHQWHG�WR�WKH�WDUJHW�DXGLHQFH��LV�VKRZQ�
LQ� )LJXUH� ��� ,W� EULHIO\� GHVFULEHV� WKH� FRQWH[W� DQG� VWUDWHJLF�PRWLYDWLRQ� IRU� WKH�ZRUN� DQG� DOVR�
SURYLGHV�VRPH�SRLQWHUV�RQ�WKH�LQWHQGHG�XVH�RI�WKH�GRFXPHQW��
�

 
 

)LJXUH�����)URQW�SDJH�RI�WKH�ILQDO�GHOLYHUHG�GRFXPHQW�

�
��



�

,Q�7DEOHV���±����WKH�ILUVW�WZR��OHIWPRVW��FROXPQV�OLVW�DOO�WKH�EXOOHW�SRLQW�IRUPDW�UHFRPPHQGDWLRQV�
WKDW� IROORZ�RQ� WKH� VXEVHTXHQW� SDJHV� RI� WKH� GHOLYHUDEOH� GRFXPHQW�� IRU� UHVSHFWLYH� VWXGHQWV��
WHDFKHUV��DQG�WKH�LQVWLWXWLRQ��,Q�WKH�WKLUG��ULJKWPRVW��FROXPQ��ZH�KDYH�LQGLFDWHG��IRU�HDFK�EXOOHW�
SRLQW� OLVWHG� LQ� WKH� IRXQGDWLRQ� GRFXPHQW��ZKLFK�&',2�6WDQGDUGV� DQG�RU� DUHDV� LQ� WKH�&',2�
6\OODEXV�ZH�EHOLHYH�LW�PRVW�VWURQJO\�VXSSRUWV��UHODWHV�WR��GHSHQGV�RQ��RU�LV�UHOHYDQW�IRU��LI�DW�
DOO���$V�VWDWHG�HDUOLHU��DOWKRXJK�WKH�IRXQGDWLRQ�GRFXPHQW�DV�D�ZKROH�LV�LQ�SULQFLSOH�LQGHSHQGHQW�
RI�DQ\�SDUWLFXODU�GLGDFWLFDO� µVFKRRO�RI� WKRXJKW¶�� WKH�&',2�SULQFLSOHV�DV�UHIOHFWHG�WKURXJK�WKH�
6WDQGDUGV�DQG�WKH�6\OODEXV�KDYH�EHHQ�RQH�LPSRUWDQW�LQVSLUDWLRQ��DQG�D�UHIHUHQFH�IRU�H[FHOOHQW�
LQWHUQDWLRQDO�SUDFWLFH��WKURXJKRXW��7KH�&',2�,QLWLDWLYH�ZHEVLWH����������
�
7KH�ZRUNLQJ�JURXS�DOVR�EHOLHYH�±�DV�LOOXVWUDWHG�E\�WKH�ULJKWPRVW�FROXPQ�LQ�7DEOHV�������WKDW�WKH�
GRFXPHQW¶V�UHFRPPHQGDWLRQV�DV�D�ZKROH�FRPSO\�ZLWK��DUH�VXSSRUWLYH�DQG�HQDEOLQJ�RI��DQG�LQ�
VRPH� FDVHV� UHVW� RQ�&',2� SULQFLSOHV�� 7KXV� WKH� UHFRPPHQGDWLRQV�PD\� KHOS� GHYHORS� JRRG�
SUDFWLFH� LQ� OLQH�ZLWK�ERWK�WKH�&',2�6WDQGDUGV�DQG�WKH�&',2�6\OODEXV��,Q�VRPH�FDVHV��WKH\�
PD\�DOVR�VHUYH�DV�PRWLYDWLRQ�IRU�GHYHORSPHQW�LQ�OLQH�ZLWK�&',2�6WDQGDUGV��H�J���ZKHQ�LW�FRPHV�
WR�GHYHORSLQJ�HQJLQHHULQJ�OHDUQLQJ�VSDFHV�RU�IDFXOW\�FRPSHWHQFH�GHYHORSPHQW�SURJUDPPHV����
�
+RZHYHU��LW�ZLOO�EH�VHHQ�WKDW�WKH�&',2�VWDQGDUGV�RU�V\OODEXV�DUH�QRW�H[SOLFLWO\�UHIHUUHG�WR�LQ�WKH�
IRXQGDWLRQ� GRFXPHQW�� DQG� QHLWKHU� DUH� WKH� UHFRPPHQGDWLRQV� GHVLJQHG� WR� HQVXUH� IXOO�&',2�
FRPSOLDQFH�DV�D�JRDO�LQ�LWVHOI��7KH�GHYHORSPHQW�SURFHVV�XQFRYHUHG�WKDW�WKH�&',2�FRQFHSWV�
DV�IRUPXODWHG�LQ�WKH�VWDQGDUGV�DQG�V\OODEXV�DUH�QRW�QHFHVVDULO\�HDV\�WR�JUDVS�RU�RSHUDWLRQDOL]H�
IRU� LQGLYLGXDO� WHDFKHUV� DQG� VWXGHQWV� ZLWKRXW� D� EDFNJURXQG� LQ� HGXFDWLRQDO� GHYHORSPHQW� RU�
VWUDWHJ\��&HQWUDO�&',2�SULQFLSOHV�WXUQ�RXW�WR�EH�PRUH�HDVLO\�XQGHUVWRRG���DQG�WKXV�SUREDEO\�
HDVLHU�WR�FRQYHUW�LQWR�SUDFWLFH���LI�UHIRUPXODWHG�LQWR�VLPSOHU�ZRUGLQJV�WKDW�DUH�DGDSWHG�WR�WKH�
VSHFLILF�ORFDO�FRQWH[W��ODQJXDJH��FXOWXUH��DQG�WDUJHW�DXGLHQFH���
�
$OVR��WKLV�ZRUN�KDV�GLPHQVLRQV�WKDW�JR�EH\RQG�WKH�VFRSH�RI�WKH�&',2�VWDQGDUGV�DQG�V\OODEXV��
DV� LW�DOVR�SLQSRLQWV�D�QXPEHU�RI�SUDFWLFDO�DQG�FXOWXUDO�DVSHFWV� OLQNHG�WR�SK\VLFDO� IUDPHZRUN�
FRQGLWLRQV�DQG�KXPDQ�EHKDYLRXU��6RPH�RI�WKHVH�DVSHFWV��PDUNHG�ZLWK�µ�µ�LQ�7DEOHV���±����GHDO�
ZLWK�SUDFWLFDO�LVVXHV�UHODWHG�WR�ZHOO�EHLQJ��KHDOWK��VDIHW\��KXPDQ�UHODWLRQV��LQGLYLGXDO�PLQGVHWV��
DQG�SV\FKRVRFLDO�OHDUQLQJ�HQYLURQPHQWV��+RZHYHU��ZH�DUJXH�WKDW�UHVROYLQJ�VXFK�LVVXHV�DUH�
LPSRUWDQW�� VRPHWLPHV� QHFHVVDU\� �EXW� RI� FRXUVH� QRW� VXIILFLHQW��� FRQGLWLRQV� IRU� HIILFLHQWO\�
HQDEOLQJ� SUDFWLFDO� LPSOHPHQWDWLRQ� RI�&',2�SULQFLSOHV�� 7KXV�ZH� EHOLHYH� WKDW� WKH� IRXQGDWLRQ�
GRFXPHQW� FDQ� EH� XVHG� ERWK� WR� µSUHSDUH� WKH� JURXQG¶� IRU� &',2� LPSOHPHQWDWLRQ� DV� ZHOO� DV�
SURYLGLQJ�XVHIXO�JXLGHOLQHV�IRU�KRZ�WR�GR�VXFK�LPSOHPHQWDWLRQ�LQ�SUDFWLFH���LI�WKDW�LV�WKH�JRDO���
�

7DEOH�����5HFRPPHQGDWLRQV�IRU�VWXGHQWV��ZLWK�OLQNV�WR�WKH�&',2�6WDQGDUG�DQG�6\OODEXV��
�

The student … Related CDIO 
Standard(s) 
and/or 
Syllabus areas 

(QJDJHV�LQ�
RZQ�
OHDUQLQJ�

3DUWLFLSDWHV�DFWLYHO\��$VNV�DERXW�ZKDW�LV�QRW�XQGHUVWRRG��GLVFXVVHV�ZLWK�WKH�
WHDFKHU�DQG�IHOORZ�VWXGHQWV��VHHNV�RXW�NQRZOHGJH��VHHNV�IHHGEDFN�

6WDQGDUGV�������
DQG�6\OODEXV�����

3UHSDUHV�DFFRUGLQJ�WR�WKH�H[SHFWDWLRQV� 6WDQGDUG���
$VVHVVHV�ZKLFK�OHDUQLQJ�UHVRXUFHV�EHVW�VXSSRUW�RZQ�OHDUQLQJ�±�ERWK�SK\VLFDO�
DQG�GLJLWDO�

6WDQGDUG����
6\OODEXV�����

,V�FXULRXV�±�SUHIHUDEO\�DOVR�RXWVLGH�PDWHULDOV� 6WDQGDUG����
(VWDEOLVKHV�
JRRG�
FRQGLWLRQV�
IRU�RZQ�
OHDUQLQJ�

5HIOHFWV�RQ�RZQ�OHDUQLQJ� 6WDQGDUGV�������
$FFHSWV�WKDW�OHDUQLQJ�UHTXLUHV�D��ODUJH��HIIRUW� 6WDQGDUG���

6\OODEXV�����
3ULRULWL]HV�RZQ�WLPH��LQFOXGLQJ�SULRULWL]DWLRQ�EHWZHHQ�ZRUN��OHLVXUH�DQG�VWXGLHV� ��
,V�RSHQ�WR�RSSRUWXQLWLHV��VWXGHQW�MREV��UHVHDUFK������� ��
6KRZV�XS�ZHOO�UHVWHG� �6\OODEXV������

�
��



�

&RQWULEXWHV�
WR�D�JRRG�
OHDUQLQJ�
HQYLURQPHQW�

5HVSHFWV�IHOORZ�VWXGHQWV�DQG�FRQWULEXWH�WR�D�SURIHVVLRQDO�HQYLURQPHQW� 6\OODEXV�����
&RQWULEXWHV�WR�D�JRRG�VRFLDO�HQYLURQPHQW� 6WDQGDUG���

6\OODEXV�����
&RQWULEXWHV�WR�D�VDIH�HQYLURQPHQW� 6WDQGDUG���
&ROODERUDWHV�ZLWK�IHOORZ�VWXGHQWV� 6WDQGDUGV�������

6\OODEXV�����DQG�
����

&RQWULEXWHV�WR�V\VWHPDWLF�TXDOLW\�DVVXUDQFH�ZRUN��IRU�
H[DPSOH�E\�DQVZHULQJ�HYDOXDWLRQV�

6WDQGDUG����

 
 
 

7DEOH�����5HFRPPHQGDWLRQV�IRU�WHDFKHUV��ZLWK�OLQNV�WR�WKH�&',2�6WDQGDUG�DQG�6\OODEXV��
 

The lecturer … Related CDIO 
Standard(s) 
and/or Syllabus 
areas�

+DV�DQ�H\H�IRU�
WKH�VWXGHQW�V��

6KRZV�UHVSHFW�IRU�WKH�VWXGHQW� ��
6KRZV�DQ�LQWHUHVW�LQ�WKH�VWXGHQW� ��
&KDOOHQJHV�WKH�VWXGHQW� 6WDQGDUG���
%HOLHYHV�LQ�WKH�VWXGHQW¶V�SRWHQWLDO�WR�GHYHORS� ��
.HHSV�KHU�KLV�DJUHHPHQWV�ZLWK�WKH�VWXGHQWV� ��
,V�DYDLODEOH�DQG�VSHQGV�WLPH�ZLWK�WKH�VWXGHQWV� ��
'LIIHUHQWLDWHV�WKH�WHDFKLQJ�VR�WKDW�LW�LV�EDVHG�RQ�WKH�VWXGHQW
V�
FRPSHWHQFHV�

6WDQGDUG���

&UHDWHV�DQ�
LQVSLULQJ�
OHDUQLQJ�
HQYLURQPHQW�

3URYLGHV�VSHFLILF��ZHOO�IRXQGHG��IRFXVHG��IRUZDUG�ORRNLQJ��DQG�WLPHO\�
IHHGEDFN�

6WDQGDUG�����
6\OODEXV�����

&UHDWHV�FRPPLWPHQW�LQ�WKH�WHDFKLQJ�VLWXDWLRQ� 6WDQGDUG���
+DV�DQ�DFWLYH�VWDQFH�RQ�WKH�IRUP�RI�LQVWUXFWLRQ�WKDW�SURYLGHV�WKH�EHVW�
OHDUQLQJ�

6WDQGDUGV������

6WLPXODWHV�GLDORJXH�LQWHUDFWLRQ�LQ�WKH�LPSRUWDQW�SK\VLFDO�WHDFKLQJ� 6WDQGDUG���
$YRLGV�PRQRWRQ\�E\�YDU\LQJ�WKH�WHDFKLQJ�PHWKRGV� 6WDQGDUGV����������

������
0DNH�JRRG�XVH�RI�GLJLWDO�SRVVLELOLWLHV� 6WDQGDUG���
'HOLEHUDWHO\�LQWHJUDWHV�SHUVRQDO��LQWHUSHUVRQDO�DQG�SURIHVVLRQDO�
FRPSHWHQFLHV�

6WDQGDUG���

6XSSRUWV�OHDUQLQJ�LQ�FRPPXQLWLHV��JURXS�ZRUN��SURMHFW�ZRUN�� 6WDQGDUG����
6\OODEXV���

6XSSRUWV�D�FXOWXUH�FKDUDFWHUL]HG�E\��QR�VWXSLG�TXHVWLRQ��DQG�
�DFFHSWDQFH�RI�HUURUV³�

6WDQGDUGV�������

(QVXUHV�IUHHGRP�RI�FKRLFH�IRU�WKH�VWXGHQWV��IRU�H[DPSOH�LQ�UHODWLRQ�WR�
SURMHFW�DVVLJQPHQWV��OHDUQLQJ�UHVRXUFHV��RSHQ�DVVLJQPHQWV������

��

$OLJQV�WHDFKLQJ��H[DPV��DQG�OHDUQLQJ�DFWLYLWLHV�WR�OHDUQLQJ�RXWFRPH��DQG�
GLVFXVVHV�WKHVH�ZLWK�WKH�VWXGHQWV�

6WDQGDUGV����������
���

$ZDUHQHVV�RI�WKH�EDODQFH�EHWZHHQ�SUDFWLFDO�HOHPHQWV�DQG�WKHRUHWLFDO�
HOHPHQWV�

6WDQGDUGV���������
6\OODEXV���

$ZDUHQHVV�RI�WKH�EDODQFH�EHWZHHQ�W\SHV�RI�WHDFKLQJ�DFWLYLWLHV��OHFWXUH��
ODE�ZRUN��SUREOHP�VROYLQJ��������

6WDQGDUGV������

'HPRQVWUDWHV�
KLJK�VXEMHFW�
NQRZOHGJH�

.HHSV�WKH�WHDFKLQJ�FRQWHQW�UHOHYDQW�LQ�UHODWLRQ�WR�WKH�HPSOR\HUV¶�QHHGV��
DV�ZHOO�DV�WR�GHYHORSPHQW�DQG�UHVHDUFK�ZLWKLQ�WKH�DUHD�

6WDQGDUGV�������
6\OODEXV�����±�����
������������������

0RWLYDWHV�KHU�KLV�FRXUVH��SXWV�LW�LQWR�FRQWH[W� 6WDQGDUGV�������
6\OODEXV�����������
±���������

&UHDWHV�D�OLQN�EHWZHHQ�SUDFWLFDO�DQG�WKHRUHWLFDO�HOHPHQWV� 6WDQGDUGV����������
�����
6\OODEXV�����

�
��



�

(QVXUHV�
FRKHUHQFH�
ZLWK�RWKHU�
GLVFLSOLQHV�DQG�
VRFLHW\�

(QVXUHV�D�FRPPRQ�WKUHDG�ZLWKLQ�WKH�VHPHVWHU�DQG�DFURVV�VHPHVWHUV�
E\� KDYLQJ� NQRZOHGJH� RI� DQG� SURYLGLQJ� H[SOLFLW� UHIHUHQFHV� WR� RWKHU�
HOHPHQWV�RI�WKH�VWXG\�SURJUDPPH�

6WDQGDUGV������

(QVXUHV�DZDUHQHVV�RI�WKH�VRFLHWDO�UHOHYDQFH�RI�WKH�SURJUDPPH� 6WDQGDUGV��������
6\OODEXV�����������
����±�����

&RRUGLQDWHV�ZLWK�RWKHU�OHFWXUHUV�LQ�UHODWLRQ�WR�GHDGOLQHV��HWF�� ��
(QVXUHV�SURJUHVVLRQ�LQ�WKH�VWXG\�SURJUDPPH� 6WDQGDUG���
7KH�DFWXDO�ZRUNORDG�RI�WKH�FRXUVH�FRUUHVSRQGV�WR�WKH�IRUPDO�VFRSH� 6WDQGDUG����

�
7DEOH�����5HFRPPHQGDWLRQV�IRU�WKH�LQVWLWXWLRQ��ZLWK�OLQNV�WR�WKH�&',2�6WDQGDUG�DQG�6\OODEXV��
�

The institution … Related CDIO 
Standard(s) and/or 
Syllabus areas�

(QVXUHV�JRRG�
HGXFDWLRQDO�
IDFLOLWLHV�DQG�
SK\VLFDO�
VXUURXQGLQJV�

(QVXUHV�JRRG�LQGRRU�FOLPDWH��FOHDQOLQHVV��SRZHU��ZHOO�IXQFWLRQLQJ�
$9�HTXLSPHQW��ZHOO�IXQFWLRQLQJ�WDEOHV�DQG�FKDLUV�

6WDQGDUG���

(QVXUHV�JRRG�ZRUNVKRSV�DQG�ODERUDWRULHV�IRU�SUDFWLFDO�ZRUN�� 6WDQGDUGV������
0DNHV� VWXG\� VSDFHV� DQG� JURXS� URRPV� DYDLODEOH� WR� VWXGHQWV� �ZKHUH�
SRVVLEOH��������

��

(QVXUHV�ZHOO�IXQFWLRQLQJ�GLJLWDO�OHDUQLQJ�WRROV� 6WDQGDUG���
(QVXUHV�DUHDV�RI�LGHQWLW\�IRU�VWXGHQWV�RQ�WKH�VDPH�VWXG\�SURJUDPPH� 6WDQGDUG���
(QVXUHV��XQLYHUVDO��DYDLODELOLW\� 6WDQGDUG���
(QVXUHV�JRRG�RSSRUWXQLWLHV�IRU�IRRG�HWF�� ��
(QVXUHV�JRRG�SK\VLFDO�LQIUDVWUXFWXUH� 6WDQGDUG������
(QVXUHV�H[DPV�VSUHDG�RXW�RYHU�WKH�H[DP�SHULRG� ��

(QVXUHV�
RSWLPDO�
SODQQLQJ�

(QVXUHV�WKDW�WKH�WHDFKLQJ�VFKHGXOH�LV�DYDLODEOH�TXLFNO\� ��
(QVXUHV�WKDW�SODQQLQJ�LQYROYHV�WKH�ZLVKHV�RI�OHFWXUHUV�DQG�VWXGHQWV� ��
(QVXUHV�WKDW�LW�LV�SRVVLEOH�IRU�WKH�VWXGHQW�WR�FUHDWH�D�VFKHGXOH�ZLWKRXW�
FRQIOLFWV�

��

(QVXUHV�WKH�QHFHVVDU\�QXPEHU�RI�WHDFKLQJ�KRXUV�SHU�VWXGHQW� ��
)DFLOLWDWHV�FR�
RSHUDWLRQ�
EHWZHHQ�
UHOHYDQW�
VWDNHKROGHUV�

)DFLOLWDWHV�FR�RSHUDWLRQ�EHWZHHQ�OHFWXUHUV� 6WDQGDUG���
)DFLOLWDWHV�FR�RSHUDWLRQ�EHWZHHQ�OHFWXUHUV�DQG�DGPLQLVWUDWLRQ� 6WDQGDUGV�������
)DFLOLWDWHV�FR�RSHUDWLRQ�EHWZHHQ�OHFWXUHUV�DQG�KHDGV�RI�SURJUDPPHV� 6WDQGDUGV����������

���

(QVXUHV�
RSSRUWXQLWLHV�
IRU�XSJUDGLQJ�
RI�
TXDOLILFDWLRQV�
DQG�
FRPSHWHQF\�
GHYHORSPHQW�

(QVXUHV�IRUXPV�IRU�GLVFXVVLRQV�DERXW�WHDFKLQJ� 6WDQGDUGV��������
(QVXUHV�RQJRLQJ�FRPSHWHQF\�GHYHORSPHQW�ZLWKLQ�GLGDFWLFV�DQG�RWKHU�
ILHOGV�EDVHG�RQ�WKH�LQGLYLGXDO
V�ZLVKHV�DQG�QHHGV�

6WDQGDUGV��������

�
,Q� 7DEOHV� �� �� ��� DOO� ��� &',2� VWDQGDUGV� DUH� DGGUHVVHG�� 1DWXUDOO\�� VRPH� VWDQGDUGV� DUH�
UHSUHVHQWHG� PRUH� WKDQ� RWKHUV�� H�J��� VWDQGDUG� �� �DFWLYH� OHDUQLQJ�� LV� YHU\� GRPLQDQW� LQ� WKH�
³6WXGHQW´�DQG�³/HFWXUHU´�UHFRPPHQGDWLRQV��
�
 
PLANS FOR FUTURE USE OF THE RESULTS 
 
7KH�GRFXPHQW�ZDV��DV�QRWHG�SUHYLRXVO\��GHOLYHUHG�DW�WKH�HQG�RI�������,W�ZDV�YHU\�ZHOO�UHFHLYHG�
E\�WKH�IDFXOW\�PDQDJHPHQW��EXW�WKH�REYLRXV�TXHVWLRQ�LV��³+RZ�ZLOO�LW�EH�XVHG´"�+RZ�ZLOO�WKH�
IDFXOW\�PHPEHUV�VHH�WKH�GRFXPHQW"�,Q�-DQXDU\�������D�ZRUNVKRS�LQ�RQH�RI�WKH�GHSDUWPHQWV�
ZDV�KHOG�XVLQJ�WKH�GRFXPHQW�DV�D�VWDUWLQJ�SRLQW�IRU�GLVFXVVLRQ��)HHGEDFN�IURP�WKH�ZRUNVKRS�
LV� VWLOO� WR� EH� DQDO\VHG�� $W� WKH� IDFXOW\�� DQ� ³HGXFDWLRQDO� GD\´� LV� WR� EH� LPSOHPHQWHG� DW� HDFK�
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�

GHSDUWPHQW�� 7KHUH� DUH� SODQV� WR� XVH� WKH� GLGDFWLFDO� IRXQGDWLRQ� DV� D� SRLQW� RI� GHSDUWXUH� IRU�
GLVFXVVLRQ�DQG�VKDULQJ�RI�JRRG�SUDFWLFH���
 
 
SUMMARY, REFLECTIONS AND TAKEAWAY MESSAGES 
�
:H�KDYH�GHYHORSHG�D�MRLQW�GLGDFWLFDO�IRXQGDWLRQ�GRFXPHQW�IRU�7KH�)DFXOW\�RI�7HFKQLFDO�
6FLHQFHV�DW�$DUKXV�8QLYHUVLW\��7DNLQJ�WKH�H[LVWLQJ�VWUDWHJLF�REMHFWLYHV�RI�WKH�XQLYHUVLW\�DQG�
IDFXOW\�DV�D�VWDUWLQJ�SRLQW��DQG�DQFKRULQJ�WKH�ZRUN�LQ�LQWHUQDWLRQDO�VWDWH�RI�WKH�DUW�SUDFWLFHV�
DQG�SULQFLSOHV��ZH�KDYH�IROORZHG�DQ�LQFOXVLYH��LWHUDWLYH�ZRUNLQJ�SURFHVV�DQG�D�µZKROH�
LQVWLWXWLRQ�DSSURDFK¶�LQYROYLQJ�DOO�XQLYHUVLW\�LQWHUQDO�VWDNHKROGHU�SHUVSHFWLYHV�±�WHDFKHUV��
VWXGHQWV��SURJUDPPH�GLUHFWRUV��DQG�LQVWLWXWLRQDO�IUDPHZRUN�FRQGLWLRQ�SURYLGHUV��/LWHUDWXUH�
VWXGLHV��VWDNHKROGHU�ZRUNVKRSV�DQG�LQWHUYLHZV��PXOWL�VWDNHKROGHU�GLVFXVVLRQV��DQG�
TXHVWLRQQDLUHV�KDYH�DOO�JLYHQ�VLJQLILFDQW�LQSXW�WR�WKH�GLVFXVVLRQV�DQG�WKH�ILQDO�UHVXOWV���
�
$PRQJ�WKH�PRVW�LPSRUWDQW�WDNH�DZD\�PHVVDJHV�DQG�OHVVRQV�OHDUQW�DORQJ�WKH�ZD\�DUH��
�

•� 7KH�TXDOLW\��XQGHUVWDQGLQJ��DQFKRULQJ�DQG�XVHIXOQHVV�RI�D�ZRUN�VXFK�DV�WKLV�EHQHILW�
JUHDWO\�IURP�DQ�LWHUDWLYH�µWRS�GRZQ�PHHWV�ERWWRP�XS
�UHILQHPHQW�SURFHVV�EDVHG�RQ�
LQSXW�IURP�PXOWLSOH�VWDNHKROGHU�SHUVSHFWLYHV��SDYLQJ�WKH�ZD\�IRU�D�VXEVHTXHQW�
FROOHFWLYH�LQWHUDFWLRQ�WRZDUGV�LPSURYHG�HGXFDWLRQDO�TXDOLW\���

•� 7R�HQVXUH�ERWK�TXDOLW\�DQG�XVHIXOQHVV�LW�LV�LPSRUWDQW�WR�DFWLYHO\�DQFKRU�
UHFRPPHQGDWLRQV�DQG�DGYLFH�LQ�UHVHDUFK�EDVHG�NQRZOHGJH�DQG�LQWHUQDWLRQDO�VWDWH�
RI�WKH�DUW�SULQFLSOHV��EXW�DW�WKH�VDPH�WLPH�WDNH�FDUH�WR�IRUPXODWH�WKH�PHVVDJH�LQ�D�
VLPSOH��FRQWH[W�DGDSWHG��SUDFWLFH�RULHQWHG�ZD\�ZKLFK�LV�VXLWHG�WR�WKH�WDUJHW�
DXGLHQFH¶V�QHHGV�DQG�EDFNJURXQG��

•� ([SHFWDWLRQV�DQG�DGYLFH�WR�WHDFKHUV�VKRXOG�QRW�EH�VHSDUDWHG�IURP�H[SHFWDWLRQV�DQG�
DGYLFH�WR�VWXGHQWV��RU�WKH�LQVWLWXWLRQ¶V�VXSSRUW�DQG�IDFLOLWDWLRQ��$OO�WKHVH�VWDNHKROGHUV�
VKRXOG�EH�VWLPXODWHG�WR�HIILFLHQWO\�LQWHUDFW�DQG�PDNH�D�FROOHFWLYH�HIIRUW�WR�LPSURYH�
HGXFDWLRQDO�TXDOLW\��HQVXULQJ�D�µZKROH�LQVWLWXWLRQ�DSSURDFK¶��'
$QGUHD�	�*RVOLQJ��
��������

•� 7KH�YLHZSRLQWV�RI�WHDFKHUV�DQG�VWXGHQWV�ZUW��JRRG�WHDFKLQJ�SUDFWLFHV�DQG�VWXGHQW�
EHKDYLRXU�ZKLFK�IDFLOLWDWHV�OHDUQLQJ�DUH�TXLWH�VLPLODU�±�DQG�PRVWO\�DOVR�LQ�OLQH�ZLWK�
LQWHUQDWLRQDO�VWDWH�RI�WKH�DUW�NQRZOHGJH�RQ�OHDUQLQJ��DV�ZHOO�DV�FRPSOLDQW�ZLWK�EDVLF�
&',2�SULQFLSOHV��&UDZOH\�HW�DO����������

•� %RWWOHQHFNV�KLQGHULQJ�LPSURYHG�SUDFWLFHV�DUH�DUJXDEO\�PRUH�UHODWHG�WR�UHVRXUFH�
OLPLWDWLRQV�WKDQ�WR�DQ\�ODFN�RI�PRWLYDWLRQ�IRU�FKDQJH�DPRQJ�WHDFKHUV�DQG�VWXGHQWV�RU�
DW�WKH�LQVWLWXWLRQDO�OHYHO��

�
,W�LV�WKH�ZRUNLQJ�JURXS¶V�KRSH�DQG�EHOLHI�WKDW�WKH�SURFHVV�GHVFULEHG�LQ�WKLV�SDSHU�KDV�FUHDWHG�
D�XVHIXO�DQG�OLYLQJ�GRFXPHQW�ZKLFK�ZLOO�VWLPXODWH�PRUH�DQG�EHWWHU�GLVFXVVLRQV�DERXW�DQG�
LQWHUDFWLRQV�FHQWUHG�DURXQG�WHDFKLQJ��OHDUQLQJ�DQG�HGXFDWLRQDO�TXDOLW\�DW�WKH�IDFXOW\��:H�DOVR�
KRSH�DQG�H[SHFW�WKH�IRXQGDWLRQ�GRFXPHQW�WR�HYROYH�GXH�WR�UHIOHFWLRQV��FRQYHUVDWLRQV��FXOWXUH�
DQG�FRPSHWHQFH�EXLOGLQJ�LQVSLUHG�E\�WKLV�ILUVW�YHUVLRQ��)LQDOO\��ZH�KRSH�WKDW�RXU�WDNHDZD\�
PHVVDJHV�DQG�OHVVRQV�OHDUQW�PD\�EH�RI�XVH�DV�DGYLFH�WR�RWKHUV�HQJDJLQJ�LQ�VLPLODU�ZRUN��
�
 
FINANCIAL SUPPORT ACKNOWLEDGEMENTS 
 
*HLU�(JLO�'DKOH��LHQ�JUDWHIXOO\�DFNQRZOHGJHV�WKH�PRELOLW\�VXSSRUW�IURP�1718��DQG�WKH�JXHVW�
UHVHDUFKHU�LQYLWDWLRQ�IURP�$8�7(&+��ZKLFK�PDGH�KLV�FRQWULEXWLRQ�WR�WKLV�ZRUN�SRVVLEOH��
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BIOGRAPHICAL INFORMATION 
 
Geir Egil Dahle Øien��E��������KROGV�DQ�0VF((�GHJUHH�LQ�(OHFWURQLFV�(QJLQHHULQJ��������DQG�
D� 3K'� GHJUHH� LQ� 7HOHFRPPXQLFDWLRQV� �������� ERWK� IURP� 7KH� 1RUZHJLDQ� ,QVWLWXWH� RI�
7HFKQRORJ\��+H�EHFDPH�SURIHVVRU�DW�1718�LQ������DQG�VHUYHG�DV�'HDQ������������+H�ZDV�
SURMHFW�PDQDJHU�RI�WKH�1718�SURMHFW�µ7HFKQRORJ\�(GXFDWLRQ�RI�WKH�)XWXUH¶������������DQG�DQ�
LQYLWHG�JXHVW� UHVHDUFKHU�DW�$DUKXV�8QLYHUVLW\� LQ�������*HLU�KDV�H[WHQVLYH�H[SHULHQFH� IURP�
QDWLRQDO� DXGLWV� RI� 1RUGLF� HGXFDWLRQ� LQVWLWXWLRQV� DQG� OHDGV� WKH� 3RUWIROLR� %RDUG� IRU� (QDEOLQJ�
7HFKQRORJLHV�LQ�7KH�5HVHDUFK�&RXQFLO�RI�1RUZD\��+H�KDV�SXEOLVKHG�PRUH�WKDQ�����DUWLFOHV�LQ�
UHIHUHHG�LQWHUQDWLRQDO�MRXUQDOV�DQG�FRQIHUHQFH�SURFHHGLQJV�DQG�KDV�D��6FRSXV��K�LQGH[�RI�����
 
Jens Bennedsen LV�3URIHVVRU��LQJHQL¡UGRFHQW��LQ�HQJLQHHULQJ�GLGDFWLFV��+H�UHFHLYHG�DQ�0�6F��
GHJUHH�LQ�&RPSXWHU�6FLHQFH�IURP�$DUKXV�8QLYHUVLW\�LQ������DQG�D�'RFWRU�3KLORVRSKLDH�GHJUHH�
LQ� &RPSXWHU� 6FLHQFH� IURP� 2VOR� 8QLYHUVLW\� LQ� ������ +LV� UHVHDUFK� DUHD� LQFOXGHV� WHDFKLQJ�
LQWURGXFWRU\� SURJUDPPLQJ�� HGXFDWLRQDO� PHWKRGV�� WHFKQRORJ\� DQG� FXUULFXOXP� GHYHORSPHQW�
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PHWKRGRORJ\�LQFOXGLQJ�WHFKQRORJ\�EDVHG�OHDUQLQJ�DQG�PRELOH�OHDUQLQJ��+H�KDV�SXEOLVKHG�PRUH�
WKDQ� ��� DUWLFOHV� DW� OHDGLQJ� FRQIHUHQFHV� DQG� LQ� MRXUQDOV� DQG� KDV� DQ� K�LQGH[� RI� ���� -HQV� LV�
FXUUHQWO\� WKH� KHDG� RI� WKH� 6RIWZDUH� (QJLQHHULQJ� 	� &RPSXWLQJ� 6\VWHPV� 6HFWLRQ� DW� WKH�
'HSDUWPHQW�RI�(OHFWULFDO�DQG�&RPSXWHU�(QJLQHHULQJ��
�
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