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ABSTRACT��
�
7KLV�VWXG\�IRFXVHV�RQ�WKH�SURJUHVVLRQ�EHWZHHQ�FRXUVHV� LQ�D�SURJUDPPH��PHDQLQJ�WKDW� WKH�
OHDUQLQJ� H[SHULHQFHV� EXLOG� XSRQ� DQG� UHLQIRUFH� WKH� SUHYLRXV� RQHV�� 7KH� LGHD� RI� PXWXDOO\�
VXSSRUWLQJ� FRXUVHV� LV� D� FRUQHUVWRQH� RI� WKH� LQWHJUDWHG� FXUULFXOXP�� DQG� KHQFH� RI� WKH� &',2�
DSSURDFK��+RZHYHU��GHVSLWH�PXFK�XVH�RI�WKH�WHUP��WKHUH� LV�D� ODFN�RI�ZRUN�WR�FRQFHSWXDOLVH�
SURJUHVVLRQ�� 7KH� DLP� RI� WKLV� SDSHU� LV�� DFFRUGLQJO\�� WR� SURYLGH� D� ULFKHU� WKHRUHWLFDO�
FRQFHSWXDOLVDWLRQ� RI� SURJUHVVLRQ� DQG� WR� DSSO\� WKLV� LQ� DQDO\VLQJ� WKH� LPSOHPHQWDWLRQ� LQ� D�
SURJUDPPH��,Q�WKLV�FDVH��ZH�IRFXV�VSHFLILFDOO\�RQ�WKH�SURJUHVVLRQ�WKURXJK�D�VHULHV�RI�FRXUVHV�
EDVHG� RQ� DXWKHQWLF� HQJLQHHULQJ� SURMHFWV�� 6XFK� FRXUVHV�� FDOOHG� 'HVLJQ�LPSOHPHQW�
([SHULHQFHV��DUH�D�SURPLQHQW�IHDWXUH�RI�WKH�&',2�IUDPHZRUN��6WDQGDUG���UHFRPPHQGV�DW�OHDVW�
WZR�SURMHFW�FRXUVHV�ZLWK�SURJUHVVLRQ�WKURXJK�WKH�FXUULFXOXP��7KH�FRQWH[W�IRU�WKH�VWXG\�LV�WKH�
��\HDU�(OHFWULFDO�(QJLQHHULQJ�SURJUDPPH�DW�.7+�5R\DO�,QVWLWXWH�RI�7HFKQRORJ\��,W�FRQWDLQV�D�
VHULHV�RI�\HDUO\�SURMHFW�FRXUVHV�VWDUWLQJ� LQ� WKH� ILUVW� \HDU�DQG�HQGLQJ�ZLWK� WKH�PDVWHU� WKHVLV�
SURMHFW��7KH�SXUSRVH� LV� WR� VXSSRUW� VWXGHQWV� WR� V\QWKHVLVH�DQG�FRQVROLGDWH� WKHLU� OHDUQLQJ� LQ�
SUHYLRXV�DQG�SDUDOOHO�VXEMHFW�FRXUVHV��DQG�WR�GHYHORS�SURIHVVLRQDO�HQJLQHHULQJ�VNLOOV��+HUH��
WKH�SURJUHVVLRQ�EHWZHHQ�WKH�WKUHH�ILUVW�SURMHFW�FRXUVHV�LV�GHVFULEHG�ZLWK�GHWDLOHG�HODERUDWLRQ�
RI�WKUHH�WKHPHV��FRPPXQLFDWLRQ��SURMHFW�SODQQLQJ�DQG�PDQDJHPHQW��DQG�HWKLFV��7KH�TXHVWLRQV�
JXLGLQJ�RXU�LQYHVWLJDWLRQ�DUH��:KDW�LV�WKH�QDWXUH�RI�SURJUHVVLRQ�DFURVV�WKHVH�SURMHFW�FRXUVHV"�
,Q�SDUWLFXODU��DORQJ�ZKDW�GLPHQVLRQV�LV�SURJUHVVLRQ�SODQQHG��DQG�KRZ�LV�WKDW�LPSOHPHQWHG�LQ�
WKH�FRXUVH�GHVLJQ"��
�
�
KEYWORDS��
�
3URJUHVVLRQ�� FXUULFXOXP�� OHDUQLQJ� VHTXHQFH�� SURMHFW�EDVHG� OHDUQLQJ�� DVVHVVPHQW�� HOHFWULFDO�
HQJLQHHULQJ��6WDQGDUGV������������������������������
�
�
INTRODUCTION�
�
7R�VXSSRUW�HQJLQHHULQJ�VWXGHQWV�LQ�GHYHORSLQJ�WKH�FRPSHWHQFHV�QHFHVVDU\�IRU�OLIH�DQG�ZRUNLQJ�
OLIH��WKH�&',2�DSSURDFK�LPSOLHV�WKDW�WKH�HQJLQHHULQJ�FXUULFXOXP�VKRXOG�DGGUHVV�ERWK�WKH�GHHS�
ZRUNLQJ�XQGHUVWDQGLQJ�RI�GLVFLSOLQDU\�IXQGDPHQWDOV��DV�ZHOO�DV�SURIHVVLRQDO�VNLOOV��DSSURDFKHV�
DQG� MXGJHPHQW�� 7KH� FXUULFXOXP� LV�PDGH�XS� E\� VXEMHFW� FRXUVHV�� GRPLQDWHG� E\� WKH� ORJLF� RI�
GLVFLSOLQHV��DQG�SURMHFW�EDVHG�FRXUVHV�WKDW�SURYLGH�D�FRQWH[W�LQ�ZKLFK�VWXGHQWV�FDQ�ZRUN�LQ�WKH�
ORJLF�RI�SUREOHPV��(GVWU|P�	�.ROPRV���������:LWKLQ� WKH�&',2�FRPPXQLW\�� WKH�HQJLQHHULQJ�
SURMHFW� FRXUVHV� DUH� FDOOHG� 'HVLJQ�,PSOHPHQW� �RU� 'HVLJQ�%XLOG�� ([SHULHQFHV�� 7KH\� DUH�
DXWKHQWLF� OHDUQLQJ�H[SHULHQFHV�JLYLQJ� VWXGHQWV� RSSRUWXQLWLHV� WR� FRQVROLGDWH� DQG�DSSO\� WKHLU�
FRQFHSWXDO�XQGHUVWDQGLQJ�DQG�GHYHORS�SURIHVVLRQDO�FRPSHWHQFHV�� 
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� 
$� IXQGDPHQWDO� LGHD�RI� WKH�&',2�FXUULFXOXP� LV� WKDW�FRXUVHV�VKRXOG�EH�PXWXDOO\�VXSSRUWLQJ��
PHDQLQJ�WKDW�ZH�VWULYH�WR�FUHDWH�V\QHUJ\�EHWZHHQ�WKH�FXUULFXOXP�HOHPHQWV��7KLV�PHDQV�WKDW�
FRQQHFWLRQV�EHWZHHQ�FRXUVHV�DUH�PDGH�H[SOLFLW�VR�WKDW�OHDUQLQJ�EHFRPHV�PRUH�PHDQLQJIXO��
DQG�WKDW�OHDUQLQJ�H[SHULHQFHV�EXLOG�XSRQ�HDFK�RWKHU�VR�WKDW�VWXGHQW�FRPSHWHQFH�SURJUHVVLYHO\�
LQFUHDVHV� RYHU� WLPH�� 6XFK� V\QHUJ\� VKRXOG� EH� VRXJKW� EHWZHHQ� VXEMHFW� FRXUVHV�� EHWZHHQ�
VXEMHFW�DQG�SURMHFW�FRXUVHV��DQG�EHWZHHQ�SURMHFW�FRXUVHV��7KHUH�LV�D�WHPSRUDO�GLPHQVLRQ�LQ�
WKDW� VWXGHQWV� H[SHULHQFH� WKH� FRQQHFWLRQV� DV� WKH\� JR� WKURXJK� WKH� HGXFDWLRQDO� SURJUDPPH��
&RQQHFWLRQV�FDQ�EH�PDGH�RYHU�VKRUW�WLPH��VXFK�DV�EHWZHHQ�SDUDOOHO�FRXUVHV��RU�WKH\�FDQ�EH�
PRUH�ORQJLWXGLQDO��HYHQ�DFURVV�\HDUV��&RQQHFWLRQV�FDQ�EH�GLUHFWHG�EDFNZDUGV��UHIUHVKLQJ�RU�
WDNLQJ�DGYDQWDJH�RI�SUHYLRXV�OHDUQLQJ��EXW�DOVR�IRUZDUGV��VLJQDOOLQJ�KRZ�DQG�ZKHQ�WKH�QH[W�
VWHSV�ZLOO�EH�WDNHQ��
  
7KH�DLP�RI�WKLV�SDSHU�LV�WR�FRQVLGHU�ZKDW�SURJUHVVLRQ�LV�FRQFHSWXDOO\�DQG�LOOXVWUDWH�KRZ�WKLV�
FDQ� EH� LPSOHPHQWHG� LQ� D� SURJUDPPH�� 7KH� FRQWH[W� IRU� WKH� VWXG\� LV� WKH� ��\HDU� (OHFWULFDO�
(QJLQHHULQJ��((��SURJUDP�DW�.7+�5R\DO�,QVWLWXWH�RI�7HFKQRORJ\��2YHU�WKH�\HDUV��WKLV�SURJUDP�
KDV�EHHQ� LWHUDWLYHO\�GHYHORSHG�XVLQJ� WKH�&',2�DSSURDFK��ZLWK� WKH�H[SOLFLW� DLP� WR� FUHDWH�D�
FRKHUHQW�SURJUDP�ZLWK�D�SURJUHVVLRQ�RI�SURMHFW�EDVHG�DQG�KDQGV�RQ�OHDUQLQJ�H[SHULHQFHV��7KH�
ODWHVW�UHPDNH��ZKLFK�ZH�IRFXV�RQ�KHUH��FDPH�DERXW�WR�DGGUHVV�ORQJVWDQGLQJ�SUREOHPV�ZLWK�
UHFUXLWPHQW� DQG� SRRU� WKURXJKSXW�� 7KH� LGHD� ZDV� WR� HPSRZHU� VWXGHQWV� DQG� VXSSRUW� WKHLU�
SURIHVVLRQDO�LGHQWLW\�IRUPDWLRQ��,Q�VKRUW��WKH�SURJUDP�VKRXOG�QRW�MXVW�VXSSRUW�WKH�VWXGHQWV�LQ�
OHDUQLQJ� DERXW� WHFKQRORJ\�� EXW� DOVR� LQ� EHFRPLQJ� HQJLQHHUV�� $� SURJUDPPH�GULYHQ� FRXUVH�
GHYHORSPHQW�DSSURDFK�ZDV�XVHG��PHDQLQJ�WKDW�WKH�HQVXLQJ�FRXUVH�GHVLJQ�ZDV�GULYHQ�E\�WKH�
QHHGV�RI�WKH�SURJUDPPH�DQG�LWV�VWXGHQWV��7KLV�VWXG\�IRFXVHV�RQ�D�VHULHV�RI�SURMHFW�FRXUVHV��
RQH�LQ�HDFK�RI�WKH�ILUVW�WKUHH�\HDUV��7KH�FRXUVHV�VXSSRUW�VWXGHQWV�WR�V\QWKHVLVH�DQG�FRQVROLGDWH�
WKHLU� OHDUQLQJ� LQ� SUHYLRXV� DQG� SDUDOOHO� VXEMHFW� FRXUVHV�� DQG� WKH� SURMHFW� FRXUVHV� DUH� DOVR�
FRRUGLQDWHG�EHWZHHQ� WKHPVHOYHV� WR�FUHDWH�SURJUHVVLRQ� UHJDUGLQJ�VWXGHQWV¶�GHYHORSPHQW�RI�
SURIHVVLRQDO�VNLOOV��:H�XVH�RXU�QHZ�HODERUDWHG�XQGHUVWDQGLQJ�RI�SURJUHVVLRQ�WR�DQDO\VH�WKLV�
VHTXHQFH�RI�FRXUVHV��
�
7ZR�TXHVWLRQV�JXLGH�RXU�LQYHVWLJDWLRQ��:KDW�LV�WKH�QDWXUH�RI�SURJUHVVLRQ�DFURVV�WKHVH�SURMHFW�
FRXUVHV"� ,Q� SDUWLFXODU�� DORQJ� ZKDW� GLPHQVLRQV� LV� SURJUHVVLRQ� SODQQHG�� DQG� KRZ� LV� WKDW�
LPSOHPHQWHG�LQ�WKH�FRXUVH�GHVLJQ"��
�
7KH� SDSHU� LV� VWUXFWXUHG� DV� IROORZV�� ,Q� WKH� QH[W� VHFWLRQ�� ZH� VHHN� DQG� UHYLHZ� SUHYLRXV�
FRQFHSWXDOLVDWLRQV�RI�SURJUHVVLRQ��ZLWKLQ�WKH�&',2�OLWHUDWXUH�DQG�LQ�WKH�JHQHUDO�HGXFDWLRQDO�
OLWHUDWXUH��7KHQ�IROORZV�D�GHVFULSWLRQ�RI�WKH�((�SURJUDPPH�DQG�LWV�VHTXHQFH�RI�SURMHFW�FRXUVHV��
ZLWK�D�PRUH�GHWDLOHG�YLHZ�RQ�KRZ�WKUHH�PDMRU�SURIHVVLRQDO�HQJLQHHULQJ�VNLOOV�DUH�WDXJKW�ZLWK�
SURJUHVVLRQ�DFURVV�WKH�FRXUVHV��7KHVH�DUH�FRPPXQLFDWLRQ��SURMHFW�SODQQLQJ�DQG�PDQDJHPHQW��
DQG�HWKLFV��)LQDOO\��ZH�DQDO\VH�WKH�SURJUHVVLRQ�H[HPSOLILHG�E\�WKHVH�³VWUDQGV´�XVLQJ�RXU�QHZ�
WKHRUHWLFDO�OHQV��
�
�
CONCEPTUALISING PROGRESSION – LITERATURE REVIEW 
 
Progression in the CDIO Literature��
�
3URJUHVVLRQ�KDV� IURP�WKH�RXWVHW�EHHQ�D�FHQWUDO� LGHD� LQ� WKH�&',2�DSSURDFK�� ,W� LV� LPSOLHG� LQ�
YDULRXV�ZD\V��WKRXJK�VRPHWLPHV�LQGLUHFWO\�DQG�E\�XVLQJ�RWKHU�WHUPLQRORJ\��$Q�HDUO\�H[DPSOH�
LV�ZKHQ�0DOPTYLVW� HW� DO�� �����������PHQWLRQ� ³WKH� SODQQHG� OHDUQLQJ� VHTXHQFHV� IRU� OHDUQLQJ�
RXWFRPHV� WKDW� DUH� GHYHORSHG� WKURXJK� LQWHJUDWHG� OHDUQLQJ� H[SHULHQFHV� WKURXJKRXW� WKH�
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FXUULFXOXP´�DQG�³GHYHORSPHQW�URXWHV�IRU�NQRZOHGJH�DQG�VNLOOV�WKDW�DUH�WDXJKW�LQ�D�QXPEHU�RI�
FRQVHFXWLYH�FRXUVHV´��
�
&',2�6WDQGDUG���FDOOV�IRU�D�FXUULFXOXP�GHVLJQHG�ZLWK�PXWXDOO\�VXSSRUWLQJ�GLVFLSOLQDU\�FRXUVHV��
7KH�&',2�ERRN�HODERUDWHV��³7KH�FXUULFXOXP�LV�FRRUGLQDWHG��ZLWK�PXWXDOO\�VXSSRUWLQJ�HOHPHQWV��
HDFK�WDNLQJ�RQ�D�ZHOO�GHILQHG�IXQFWLRQ��7KH�HOHPHQWV�ZRUN�WRJHWKHU�WR�HQDEOH�VWXGHQWV�WR�UHDFK�
SURJUDP�OHDUQLQJ�RXWFRPHV´��&UDZOH\�HW�DO�������������7KH�DXWKRUV�IXUWKHU�VXJJHVW�PDSSLQJ�
SURJUDP�JRDOV�ZLWK�FRXUVHV��³DVVXULQJ�WKDW�QR�SURJUDP�JRDO�LV�QHJOHFWHG�DQG�WKDW�WKHUH�LV�D�
GHOLEHUDWH� OHDUQLQJ� SURJUHVVLRQ� LQ� WKH� SURJUDP´� �&UDZOH\� HW� DO��� ���������� 7KH� LGHD� LV� WR�
SURGXFWLYHO\�FRRUGLQDWH�WKH�GHVLJQ�RI�OHDUQLQJ�H[SHULHQFHV�DFURVV�WKH�FXUULFXOXP��³6HTXHQFH�
LV�WKH�RUGHU�LQ�ZKLFK�VWXGHQW�OHDUQLQJ�SURJUHVVHV��,I�VHTXHQFH�LV�SURSHUO\�GHYHORSHG��OHDUQLQJ�
IROORZV� D� SDWWHUQ� LQ� ZKLFK� RQH� H[SHULHQFH� EXLOGV� XSRQ� DQG� UHLQIRUFHV� WKH� SUHYLRXV� RQHV´�
�&UDZOH\�HW�DO��������������
�
7KH� WHUP� SURJUHVVLRQ� LV� XVHG� LQ� QXPHURXV� &',2� ZRUNV�� $� ZHOO�GRFXPHQWHG� H[DPSOH� RI�
SURJUDP�GHYHORSPHQW�ZLWK�GHOLEHUDWH�SURJUHVVLRQ�DFURVV�WKH�FXUULFXOXP�FDQ�EH�IRXQG�LQ�WKH�
LQWHJUDWLRQ�RI�VXVWDLQDELOLW\�LQ�WKH�0HFKDQLFDO�(QJLQHHULQJ�SURJUDPPH�DW�&KDOPHUV��(QHOXQG�
HW�DO����������$QRWKHU�H[DPSOH� LV�WKH�(OHFWURQLF�(QJLQHHULQJ�/DGGHU�DW�1718��FRQVLVWLQJ�RI�
IRXU� WLJKWO\� FRRUGLQDWHG� FRXUVHV� �/XQGKHLP� HW� DO��� ������� +HUH�� WR� VXSSRUW� VWXGHQWV¶�
GHYHORSPHQW�RI�FRPPXQLFDWLRQ�VNLOOV��WKH�WHDFKHUV�GHOLEHUDWHO\�NHHS�VRPH�DVSHFWV�FRQVWDQW�
DFURVV�FRXUVHV��H�J���WKH�VDPH�WHDFKLQJ�WHDP��ZKLOH�WKH\�LQWURGXFH�YDULDWLRQ� LQ�RWKHUV��H�J���
SURIHVVRUV�JLYH�IHHGEDFN� LQ� WKH�ILUVW�VHPHVWHU�DQG� LQ� WKH�VHFRQG�VWXGHQWV�JLYH�IHHGEDFN� LQ�
SHHU�UHYLHZ��/DUVHQ�HW�DO�����������,Q�DQRWKHU�FDVH��6SRRQHU�HW�DO���������GHVFULEH�D�VHULHV�RI�
SURMHFW�FRXUVHV��³7KH�\HDUO\�SURMHFWV�FRQIURQW�VWXGHQWV�ZLWK�GLIIHUHQW�IRUPV�RI�WHDPZRUN�LQ�DQ�
LQWHQVH�EXW�JUDGXDO��G\QDPLF�EXW�FRQWUROOHG�H[SHULHQWLDO�SURFHVV´��&LWLQJ�WKH�VSLUDO�FXUULFXOXP�
PRGHO��<DQJ�HW�DO���������SUHVHQW�DQ�HGXFDWLRQDO�SURJUDP�GHVLJQHG�³WR�VXSSRUW�WKH�OHYHOOLQJ�
XS�RI�NQRZOHGJH�DQG�VNLOOV�IURP�RQH�VHPHVWHU�WR�DQRWKHU��IURP�RQH�PRGXOH�WR�DQRWKHU´��
�
:H�QRWH�WKDW�WKH�IRFXV�LQ�WKH�&',2�OLWHUDWXUH�LV�W\SLFDOO\�RQ�SUDFWLFDO�FXUULFXOXP�GHYHORSPHQW�
ZKLOH�HIIRUWV�IRU�PRUH�HODERUDWH�FRQFHSWXDOLVDWLRQ�DUH�OLPLWHG��VHH�DOVR�(GVWU|P���������)RU�
LQVWDQFH��*XQQDUVVRQ�HW�DO���������IRXQG�GLIIHUHQW�XQGHUSLQQLQJ�YLHZV�RQ�SURJUHVVLRQ�ZKHQ�
FRPSDULQJ�WKH�&',2�LPSOHPHQWDWLRQ�DW�/LQN|SLQJ�8QLYHUVLW\��/L8��DQG�WKH�7HFKQLFDO�8QLYHUVLW\�
RI�'HQPDUN��'78���%RWK�XQLYHUVLWLHV�KDG�PDSSHG�WKH�KLJK�OHYHO�SURJUDP�JRDOV�ZLWK�FRXUVHV��
WR� VKRZ�ZKDW� HDFK� FRXUVH� FRQWULEXWHG� WR� WKH� SURJUDP� DV� D�ZKROH�� ,QWHUHVWLQJO\�� WKH\� KDG�
RSHUDWLRQDOLVHG� WKHVH� FRQQHFWLRQV� GLIIHUHQWO\�� 7KH� PHWKRG� DW� /L8� ZDV� WR� FKDUDFWHULVH� WKH�
OHDUQLQJ�DFWLYLWLHV�XVHG�LQ�WKH�FRXUVHV�WR�DGGUHVV�HDFK�JRDO��LQWURGXFH��WHDFK��XWLOL]H���EXW�DW�
'78�WKH\�FODVVLILHG�WKH�UHOHYDQW�FRXUVH�OHDUQLQJ�RXWFRPHV�DFFRUGLQJ�WR�%ORRP¶V�WD[RQRP\��
7KH�DXWKRUV�QRWHG�WKH�GLIIHUHQFH�EXW�UHIUDLQHG�IURP�DQDO\VLQJ�LW�IXUWKHU��WDNLQJ�D�PRUH�SUDFWLFDO�
DQG�GHVFULSWLYH�DSSURDFK��

³&KDUDFWHUL]LQJ� DQG� TXDQWLI\LQJ� NQRZOHGJH� DQG� VNLOOV� LV� D� FRPSOH[� WDVN� ZLWK�PDQ\�
GLPHQVLRQV� DQG�� WR� WKH� EHVW� RI� RXU� NQRZOHGJH�� WKHUH� LV� QR� XQLYHUVDO� DQG� JHQHUDOO\�
DFFHSWHG�ZD\�RI�GHDOLQJ�ZLWK�WKLV�WDVN��7KH�DLP�RI�WKLV�SDUW�RI�WKH�SDSHU�LV�WR�SUHVHQW�
DQG�GLVFXVV�WKH�DSSURDFKHV�WKDW�KDYH�EHHQ�XVHG�>«@��UDWKHU�WKDQ�GLVFXVVLQJ�WKLV�YDVW�
WRSLF�LQ�JHQHUDO´��*XQQDUVVRQ�HW�DO������������

7KLV�SDSHU� LV�DQ�DWWHPSW� WR�PDNH� LQURDGV� LQWR� WKLV�YDVW� WRSLF��7KH�QH[W�VWHS� LV� WKHUHIRUH� WR�
FRQVXOW�WKH�JHQHUDO�OLWHUDWXUH�DERXW�SURJUHVVLRQ��
�
Disambiguation of the term 
�
$V�ZH�WUDFH�WKH�FRQFHSWXDOLVDWLRQ�RI�SURJUHVVLRQ�LQ�WKH�HGXFDWLRQDO�OLWHUDWXUH��ZH�VHH�WKDW�WKH�
WHUP�LV�XVHG�LQ�WKUHH�ZD\V��VR�WKHUH�LV�D�QHHG�IRU�GLVDPELJXDWLRQ��7KH�ILUVW�PHDQLQJ�UHIHUV�WR�
WKH�VWXGHQWV¶�SURJUHVVLRQ�WKURXJK�WKH�HGXFDWLRQ��HLWKHU�DFURVV�VWDJHV��IRU�LQVWDQFH�KRZ�PDQ\�
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FRQWLQXH�IURP�VHFRQGDU\�VFKRRO� WR�HQJLQHHULQJ�SURJUDPV��RU�ZLWKLQ�D�SURJUDP��IRU� LQVWDQFH�
KRZ�PDQ\�VWXGHQWV�FRQWLQXH�WR�WKH�VHFRQG�\HDU��3URJUHVVLRQ�LV�WKHQ�XVHG�DV�D�V\QRQ\P�RI�
UHWHQWLRQ��L�H���DV�WKH�RSSRVLWH�RI�GURS�RXW��
�
7KH� VHFRQG� XVH� RI� WKH� WHUP� UHIHUV� WR� WKH� OHDUQHU¶V� GHYHORSPHQW� RU� PDWXULW\�� /HDUQLQJ�
SURJUHVVLRQV�DUH�³GHVFULSWLRQV�RI�WKH�VXFFHVVLYHO\�PRUH�VRSKLVWLFDWHG�ZD\V�RI�WKLQNLQJ�DERXW�
D�WRSLF�WKDW�FDQ�IROORZ�RQH�DQRWKHU´��1DWLRQDO�5HVHDUFK�&RXQFLO��������S��������7KHUH�DUH�PDQ\�
IUDPHZRUNV� WR� PHDVXUH�� RU� DVVHVV�� VWXGHQW� OHDUQLQJ�� 2IWHQ�� WKH� TXDOLW\� RI� OHDUQLQJ� LV�
RSHUDWLRQDOLVHG� LQ� D� WD[RQRP\�� DQ� LQVWUXPHQW� WR� FODVVLI\� VWXGHQW� OHDUQLQJ�� 3HUKDSV� PRVW�
IDPLOLDU�DUH�%ORRP¶V� WD[RQRP\��IRU�D�XVHIXO�RYHUYLHZ��VHH�.UDWKZRKO��������DQG� WKH�62/2�
WD[RQRP\� �%LJJV�	�&ROOLV��������� ,Q�&',2� OLWHUDWXUH�DOVR� WKH�)HLVHO�6FKPLW]� WD[RQRP\�KDV�
EHHQ� XVHG� �&UDZOH\� HW� DO��� ����������� :KDW� LV� RIWHQ� ODFNLQJ� LQ� WKH� OLWHUDWXUH� RQ� OHDUQLQJ�
SURJUHVVLRQ��KRZHYHU��LV�WKH�GLVFXVVLRQ�RI�WKH�HGXFDWLRQDO�H[SHULHQFHV��6WXGHQW�GHYHORSPHQW�
LV�VWXGLHG�RQ�LWV�RZQ��LQGHSHQGHQW�IURP�KRZ�WKH\�OHDUQHG�RU�KRZ�WKH�FXUULFXOXP�LV�GHVLJQHG��
7KHUH� LV� OLWWOH� IRFXV� RQ� ZK\� VWXGHQWV� DUH� DW� D� FHUWDLQ� OHYHO� RI� XQGHUVWDQGLQJ�� RU� KRZ� WKH�
HGXFDWLRQDO�RXWFRPH�FRXOG�EH� LPSURYHG��2QH�H[FHSWLRQ� LV�ZKHQ�%UDEUDQG�DQG�'DKO��������
PDS�WKH�LQWHQGHG�OHDUQLQJ�RXWFRPHV�WR�D�WD[RQRP\�WR�REWDLQ�WKH�DYHUDJH�OHYHOV�DGGUHVVHG�LQ�
GLIIHUHQW�VWDJHV�RI�D�GHJUHH�SURJUDP��
�
7KH�WKLUG�PHDQLQJ�RI�SURJUHVVLRQ�WDNHV�D�WHDFKLQJ�SHUVSHFWLYH�DQG�IRFXVHV�RQ�KRZ�WR�VXSSRUW�
WKH�VWXGHQWV�LQ�WKHLU�OHDUQLQJ�SURJUHVVLRQ��WKURXJK�FXUULFXOXP�GHVLJQ�DQG�WHDFKLQJ��7KLV�LV�WKH�
SODQQHG�SURJUHVVLRQ�DFURVV�WKH�FXUULFXOXP��$V�VHHQ�DERYH��WKLV�LV�WKH�PHDQLQJ�RI�WKH�WHUP�WKDW�
KDV�EHHQ�FHQWUDO�WR�&',2��DQG�ZKLFK�ZH�IRFXV�RQ�LQ�WKLV�SDSHU��*XLGHG�E\�WKHLU�LQWHQWLRQV�DV�
WR� ZKDW� WKH� VWXGHQWV� VKRXOG� OHDUQ�� WHDFKHUV� SODQ� DQG� FRRUGLQDWH� VHTXHQFHV� RI� OHDUQLQJ�
H[SHULHQFHV� LQ� WKH� SURJUDPPH�� WR� VXSSRUW� VWXGHQWV� LQ� DFKLHYLQJ� LQFUHDVLQJO\� DGYDQFHG�
OHDUQLQJ�RXWFRPHV�LQ�DSSURSULDWH�VWDJHV��7KHUH�DUH�KRZHYHU�GLIIHUHQW�YLHZV�UHJDUGLQJ�KRZ�WR�
VHTXHQFH� OHDUQLQJ� RYHU� WLPH�� 7UDGLWLRQDOO\�� HQJLQHHULQJ� HGXFDWLRQ� KDV� OHDQHG� WRZDUGV� D�
GHGXFWLYH�DSSURDFK�PHDQLQJ�WKDW�DOO�QHZ�WKHRUHWLFDO�NQRZOHGJH�PXVW�ILUVW�EH�LQWURGXFHG�WR�WKH�
VWXGHQWV�EHIRUH�WKH\�DUH�JLYHQ�WKH�RSSRUWXQLW\�WR�DSSO\�LW��&RQYHUVHO\��DQ�LQGXFWLYH�DSSURDFK�
PHDQV�WKDW�VWXGHQWV�DUH�ILUVW�H[SRVHG�WR�DSSOLFDWLRQ�KHOSLQJ�WKHP�GLVFRYHU�ZKDW�WKH\�QHHG�WR�
NQRZ��1HZ�NQRZOHGJH�LV�SUHVHQWHG�DIWHU�WKH�VWXGHQWV�KDYH�XQGHUVWRRG�WKH�QHHG�IRU�LW��7KLV�
FDQ�EH�VHHQ�DV�D�PRUH�VWXGHQW�FHQWUHG�DSSURDFK��,QGXFWLYH�LQVWUXFWLRQ�HQFRPSDVVHV�PDQ\�
GLIIHUHQW�WHDFKLQJ�PHWKRGV��VXFK�DV�SUREOHP��DQG�SURMHFW�EDVHG�OHDUQLQJ��LQTXLU\�OHDUQLQJ��DQG�
MXVW�LQ�WLPH�WHDFKLQJ��3ULQFH�DQG�)HOGHU���������
�
Progression�as a Spiral Curriculum �
�
0RGHOV�RI�FXUULFXOXP�GHVLJQ�KDYH�EHHQ�VXJJHVWHG�WR�SURPRWH�VWXGHQW¶V�SURJUHVVLYH�OHDUQLQJ��
%UXQHU�SUHVHQWHG�WKH�LGHD�RI�D�VSLUDO�FXUULFXOXP�EDVHG�RQ�WKH�QRWLRQ�WKDW�HYHU\�VXEMHFW�FRQVLVWV�
RI�FRUH�LGHDV��7KH�FXUULFXOXP�³VKRXOG�UHYLVLW�WKHVH�EDVLF�LGHDV�UHSHDWHGO\��EXLOGLQJ�XSRQ�WKHP�
XQWLO�WKH�VWXGHQW�KDV�JUDVSHG�WKH�IXOO�IRUPDO�DSSDUDWXV�WKDW�JRHV�ZLWK�WKHP�´��%UXQHU��������S��
�����+HQFH��WKH�VSLUDO�FXUULFXOXP�GRHV�QRW�VLPSO\�UHSHDW�WKH�WRSLFV�EHLQJ�WDXJKW��EXW�GHHSHQV�
WKHP��ZLWK�QHZ�OHDUQLQJ�EXLOGLQJ�RQ�WKH�SUHYLRXV�DQG�DV�D�UHVXOW� WKH�VWXGHQWV¶�FRPSHWHQFH�
LQFUHDVHV��+DUGHQ�DQG�6WDPSHU��������SRLQW�RXW�WKDW�WKH�YDOXH�RI�D�VSLUDO�FXUULFXOXP�OLHV�LQ�
UHLQIRUFHPHQW�� D�PRYH� IURP� VLPSOH� WR� FRPSOH[�� LQWHJUDWLRQ�� ORJLFDO� VHTXHQFH�� KLJKHU� OHYHO�
REMHFWLYHV�DQG�IOH[LELOLW\��
�
0XFK� RI� %UXQHU¶V� LQVSLUDWLRQ� VWHPPHG� IURP� VFLHQFH� DQG� PDWKHPDWLFV� HGXFDWLRQ� �%UXQHU��
�������KRZHYHU�� LW�KDV�EHHQ�VXFFHVVIXOO\� LPSOHPHQWHG�DOVR� LQ�RWKHU� ILHOGV�VXFK�DV�PHGLFDO�
HGXFDWLRQ��+DUGHQ�	�6WDPSHU���������,W�KDV�DOVR�EHHQ�XVHG�LQ�YRFDWLRQDO�WUDLQLQJ�DV�D�PHWKRG�
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RI�LQFRUSRUDWLQJ�WKHRUHWLFDO�DVSHFWV�RI�WKH�WUDLQLQJ�LQWR�PRUH�SUDFWLFDO�MRE�RULHQWHG�DUHDV�ZKLOH�
LWHUDWLYHO\�GHHSHQLQJ�WKH�VWXGHQWV¶�NQRZOHGJH�DQG�VNLOOV��'RZGLQJ���������
�
7KH�VSLUDO�FXUULFXOXP�KDV�DOVR�EHHQ�SURSRVHG�IRU�HQJLQHHULQJ�HGXFDWLRQ��&ODUN�HW�DO���������
DSSOLHG� WKH�PRGHO� LQ� FRQMXQFWLRQ�ZLWK� SUREOHP�EDVHG� OHDUQLQJ� LQ� HQJLQHHULQJ� HGXFDWLRQ� WR�
SUHSDUH�VWXGHQWV� IRU� ³GHPDQGLQJ�FDUHHUV� WKDW�QRW�RQO\� UHTXLUH� WHFKQLFDO� FRPSHWHQFH� LQ�DQ�
HQJLQHHULQJ�GLVFLSOLQH�EXW�DOVR�UHTXLUH�FRPPXQLFDWLRQ��WHDPZRUN��DQG�OLIH�ORQJ�OHDUQLQJ�VNLOOV´�
�&ODUN�HW�DO���������S��������6KHSSDUG�HW�DO�� �������VXJJHVW� WKDW� WKH�FXUULFXOXP�VKRXOG�WDNH�
VWXGHQWV� ³RQ� D� WUDMHFWRU\� IURP� QRYLFH� WR� FRPSHWHQW� SHUIRUPDQFH� DV� SUDFWLWLRQHUV´�� 7KH\�
GHVFULEH�KRZ�LQVWUXFWRUV�VKRXOG�JUDGXDOO\�LQFUHDVH�WKH�FRPSOH[LW\�RI�WKH�SUREOHPV�DQG�WKHLU�
FRQWH[WV��XQWLO�VLPLODU�WR�DFWXDO�SURIHVVLRQDO�SUDFWLFH��7KH\�VWDWH��³7KLV�SURFHVV�VKRXOG�KDSSHQ�
ERWK�LQ�LQGLYLGXDO�FRXUVHV�DQG�RYHU�D�SURJUDP´��S�������+RZHYHU��WKH\�OHDYH�LW�WR�HGXFDWRUV�WR�
VSHOO�RXW�DQ\�LPSOLFDWLRQV� 
�
,Q�WKH�FRQWH[W�RI�PHGLFDO�HGXFDWLRQ��+DUGHQ��������HPSKDVLVHV�WKH�PXOWLGLPHQVLRQDO�QDWXUH�
RI�SURJUHVVLRQ�DQG�VXJJHVWV�D�PRGHO�ZLWK�IRXU�GLPHQVLRQV�RI�SURJUHVVLRQ��,QFUHDVHG�EUHDGWK�
LPSOLHV�WKDW�WKH�VWXGHQW�FDQ�H[WHQG�WKHLU�PDVWHU\�RI�D�VSHFLILF�OHDUQLQJ�RXWFRPH�WR�QHZ�WRSLFV�
RU�GLIIHUHQW�FRQWH[WV��ZKHUHDV�LQFUHDVHG�GLIILFXOW\�LQVWHDG�IRFXVHV�RQ�WKH�GHSWK�RI�NQRZOHGJH�
RU�GLIILFXOW\�RI�VNLOO��7KH�WKLUG�GLPHQVLRQ��LQFUHDVHG�XWLOLW\�DQG�DSSOLFDWLRQ�WR�SUDFWLFH��IRFXVHV�
RQ�WKH�WUDQVLWLRQ�IURP�WKHRUHWLFDO�XQGHUVWDQGLQJ�WR�SUDFWLFDO�DSSOLFDWLRQ��7KH�IRXUWK�GLPHQVLRQ��
LQFUHDVHG�SURILFLHQF\��UHSUHVHQWV�DUHDV�LQ�ZKLFK�WKH�VWXGHQW�VKRZV�PRUH�HIILFLHQW�SHUIRUPDQFH�
VXFK�DV�EHLQJ�EHWWHU�RUJDQLVHG��EHLQJ�PRUH�FRQILGHQW�� WDNLQJ� OHVV� WLPH� WR�FRPSOHWH�D� WDVN��
PDNLQJ�IHZHU�HUURUV��HWF��
�
�
PROGRESSION IN THE ELECTRICAL ENGINEERING PROGRAMME AT KTH �
�
Background – the Programme�
�
7KH� (OHFWULFDO� (QJLQHHULQJ� �((�� SURJUDPPH� DW� .7+� LV� DQ� LQWHJUDWHG� ��\HDU� %DFKHORU� DQG�
0DVWHU��VHH�)LJXUH����,W�KDV�D�ORQJ�KLVWRU\�DV�D�WUDGLWLRQDO��FRXUVH�RULHQWHG�SURJUDP�ZLWK�D�VROLG�
WKHRUHWLFDO�IRXQGDWLRQ��$IWHU�PDQ\�\HDUV�RI�SRRU�UHFUXLWPHQW�DQG�WKURXJKSXW��WKH�SURJUDPPH�
ZDV�UHGHVLJQHG�XVLQJ�WKH�&',2�DSSURDFK�WR� LQFUHDVH�DWWUDFWLYHQHVV�DQG�PRWLYDWLRQ�IRU� WKH�
VWXGHQWV���
�

 
)LJXUH����3URJUDP�GHVLJQ��(OHFWULFDO�(QJLQHHULQJ�DW�.7+��
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�
7R� FRRUGLQDWH� WKH� FRXUVHV� DQG� HQVXUH� SURJUHVVLRQ� LQ� WHUPV� RI� WKH� WHFKQLFDO� FRQWHQW�� IRXU�
WHDFKHU� WHDPV� ZHUH� IRUPHG�� LQ� (OHFWURQLFV�� 6LJQDOV� DQG� V\VWHPV�� (OHFWURPDJQHWLFV�� DQG�
3URJUDPPLQJ�DQG�FRPSXWHU�HQJLQHHULQJ��7R�VWUHQJWKHQ�VWXGHQWV¶�GHYHORSPHQW�RI�SURIHVVLRQDO�
HQJLQHHULQJ�VNLOOV��D�VHTXHQFH�RI�SUDFWLFDO�H[SHULHQWLDO�OHDUQLQJ�H[SHULHQFHV�ZDV�LPSOHPHQWHG��
(DFK� \HDU� FRQWDLQHG� D� SURMHFW� FRXUVH� EDVHG� RQ� GHVLJQ�EXLOG� FKDOOHQJHV�� GHVLJQHG� WR�
VWUHQJWKHQ�WKH�SURJUDP�SURILOH�DQG�FRQQHFW�ZLWK�WKH�VXEMHFW�FRXUVHV��
�
,Q�WKLV�SDSHU��ZH�IRFXV�RQ�WKH�SURMHFW�FRXUVHV�LQ�HDFK�RI�WKH�ILUVW�WKUHH�\HDUV��%DFKHORU�OHYHO���
UDQJLQJ� IURP� �� WR� ��� (&76� FUHGLWV�� 7KHLU� FXUUHQW� GHVLJQ� ZDV� PDGH� DURXQG� ����� �IRU�
GHVFULSWLRQV�RI�HDUOLHU�YHUVLRQV��VHH�/LOOLHVN|OG�	�gVWOXQG��������%HQJWVVRQ�HW�DO����������2Q�
WKH�PDVWHU� OHYHO�� VWXGHQWV� KDYH� DW� OHDVW� RQH�PRUH� SURMHFW� FRXUVH� DQG� DQ� LQGLYLGXDO� WKHVLV�
SURMHFW�����(&76��IRU�WKH�GHJUHH�RI�0DVWHU�RI�6FLHQFH�LQ�(QJLQHHULQJ��
�
,Q�WKH�IROORZLQJ�ZH�ZLOO�ILUVW�JLYH�DQ�RYHUYLHZ�RI�WKH�WKUHH�SURMHFW�FRXUVHV��7KHUHDIWHU�ZH�WXUQ�
WR�D�WKHPDWLF�GHVFULSWLRQ�RI�WKH�SURJUHVVLRQ�DFURVV�WKH�FRXUVHV�IRU�WKUHH�VHOHFWHG�DVSHFWV��
ௗ�
A Series of Connected Courses 
�
<HDU���DQG�(OHFWULFDO�(QJLQHHULQJ�3URMHFW�,������(&76��
�
-XVW�OLNH�LQ�PRVW�((�SURJUDPV��WKH�ILUVW�\HDU�LQFOXGHV�EDVLF�PDWKHPDWLFV��HOHFWULFDO�HQJLQHHULQJ�
�HOHFWULF� FLUFXLWV� 	� GLJLWDO� GHVLJQ�� DQG� FRPSXWHU� HQJLQHHULQJ� �SURJUDPPLQJ� DQG� FRPSXWHU�
V\VWHPV�HQJLQHHULQJ���7KH�SURMHFW�FRXUVH��(OHFWULFDO�(QJLQHHULQJ�3URMHFW�,��LV�GHVLJQHG�WR�WLH�
WKH�ILUVW�\HDU�FRXUVHV�WRJHWKHU�ZLWK�HPSKDVLV�RQ�'HVLJQ�DQG�%XLOG��,QVSLUHG�E\�6LPRQH�*LHUW]�
DQG�KHU�³6KLWW\�5RERWV´��*LHUW]���������VWXGHQWV�DUH�JLYHQ�WKH�FKDOOHQJH�WR�EXLOG�D�URERW��:LWK�
DQ�$UGXLQR�ERDUG�DV�WKH�EUDLQ��WKH�URERW�VKRXOG�LQWHUDFW�ZLWK�WKH�SK\VLFDO�ZRUOG�DQG�VROYH�D�
SUREOHP�LQ�HYHU\GD\�OLIH��$SDUW�IURP�WKDW��WKHUH�DUH�QR�UHTXLUHPHQWV�RQ�WKH�URERW��,QVSLUHG�E\�
WKH�LWHUDWLYH�SURFHVV�VWUXFWXUH�RI�GHVLJQ�WKLQNLQJ��'\P�HW�DO����������VWXGHQWV�SUHVHQW�DQG�JHW�
IHHGEDFN� RQ� WZR� RU� WKUHH� UDSLG� SURWRW\SHV� LQ� DQ� HDUO\� DVVHVVPHQW� DFWLYLW\�� 7KH\� DUH� WKHQ�
HQFRXUDJHG�WR�UHYLHZ�DQG�LPSURYH�WKHLU�RYHUDOO�GHVLJQ�LGHDV�EHIRUH�VWDUWLQJ�WR�EXLOG��7KH�URERW�
WDVN�PDNHV�VWXGHQWV�GUDZ�RQ�NQRZOHGJH�DQG�VNLOOV�IURP�WKH�FRXUVHV�LQ�SURJUDPPLQJ��HOHFWULF�
FLUFXLW��GLJLWDO�GHVLJQ��DQG�FRPSXWHU�V\VWHPV��7KH�UROH�RI�WKH�WHDFKHUV�LV�WR�SURYLGH�SURFHVV�
VXSSRUW�UDWKHU�WKDQ�FRYHU�DQ\�QHZ�WHFKQLFDO�FRQWHQW��
�
<HDU���DQG�(OHFWULFDO�(QJLQHHULQJ�3URMHFW�,,����(&76��
�
,Q�WKH�VHFRQG�\HDU��VWXGHQWV�JR�GHHSHU� LQWR�PDWKHPDWLFV�DQG�((�FRXUVHV�� LQFOXGLQJ�YHFWRU�
DQDO\VLV��VWDWLVWLFV��HOHFWURPDJQHWLF�ILHOG�WKHRU\��SK\VLFV��VLJQDOV�DQG�V\VWHPV��7KLV�SURYLGHV�
WKH�EDVLV�IRU�WKH�VHFRQG�\HDU�SURMHFW�FRXUVH��ZKLFK�FDQ�WKHUHIRUH�KDYH�D�PXFK�PRUH�WHFKQLFDO�
IRFXV��1RZ��VWXGHQWV�ZRUN�PRUH�LQGHSHQGHQWO\�DQG�WKHUH�LV�RQO\�RQH�OHFWXUH�WR�LQWURGXFH�WKLV�
\HDU¶V�FKDOOHQJH��DOO�RWKHU�WHDFKLQJ�LV�LQ�WKH�IRUP�RI�VXSHUYLVLRQ�VHVVLRQV��7KH�FRXUVH�IROORZV�
D�IXOO�&RQFHLYH�±�'HVLJQ�±�,PSOHPHQW�±�2SHUDWH�VWUXFWXUH��GULYHQ�E\�LWV�DVVLJQPHQWV��7KH�ILUVW�
LV�D�UHTXLUHPHQW�VSHFLILFDWLRQ��&RQFHLYH��LQFOXGLQJ�KRZ�WKH�UHTXLUHPHQWV�FDQ�EH�WHVWHG��ZLWK�
D� URXJK� WLPHOLQH� DQG� UHVRXUFH� SODQ� DV� DSSHQGL[�� 1H[W� DVVLJQPHQW� LV� WKH� V\VWHP� GHVLJQ�
�'HVLJQ���ZKHUH�WKH�VWXGHQWV�SUHVHQW�WKHLU�VROXWLRQ��IURP�LQSXW�WR�RXWSXW��$�GHOLPLWDWLRQ�LQ�WKLV�
FRXUVH�LV�WKDW�WKH�VWXGHQWV�FDQQRW�XVH�SUHPDGH�SDUWV��,I�WKH\�QHHG�D�FRLO��WKH\�PXVW�EX\�WKH�
FRSSHU�ZLUH��DQG�GHVLJQ�DQG�SURGXFH� WKH�FRLO� WKHPVHOYHV��7KH�VDPH�JRHV� IRU�DQ\�V\VWHP�
SDUWV��$IWHU� WKH�'HVLJQ� LV�DSSURYHG�� WKH�VWXGHQWV�VWDUW�EXLOGLQJ� LW� �,PSOHPHQW���7KH�EXLOGLQJ�
SKDVH�HQGV�ZLWK�D�GHPR�GD\��ZKHUH�DOO�VWXGHQWV�DQG�IDFXOW\�DUH�LQYLWHG�WR�YLHZ�WKH�VWXGHQWV¶�
GLIIHUHQW�VROXWLRQV�WR�WKH�FKDOOHQJHV��2QFH�WKH�VROXWLRQ�LV�GHPRQVWUDWHG��WKH�VWXGHQWV�FRQWLQXH�
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ZLWK�PHDVXULQJ�WKHLU�VROXWLRQ�DQG�PDNH�D�JDS�DQDO\VLV�RQ�WKHLU�GHVLJQ�YV�WKH�DFWXDO�ZRUNLQJ�
SURGXFW��2SHUDWH���7KLV�DQDO\VLV�LV�WKHQ�SUHVHQWHG�LQ�WKH�SURMHFW�UHSRUW��
�
<HDU���DQG�WKH�%DFKHORU�7KHVLV�3URMHFW�����(&76��
�
7KH�EDFKHORU�WKHVLV�SURMHFW�LV�FDUULHG�RXW�LQ�JURXSV�RI�WZR��7KH�FKDOOHQJHV�YDU\�IURP�W\SLFDO�
GHVLJQ�EXLOG�SURMHFWV�WR�PRUH�WKHRUHWLFDO�FKDOOHQJHV�ZLWKLQ�WKH�UHVHDUFK�SURMHFWV�RI�WKH�IDFXOW\��
7KH�SURMHFW�LV�SDUW�RI�D�FRQWH[W��WKDW�DGGUHVVHV�VRPH�W\SH�RI�FKDOOHQJH�LQ�VRFLHW\��DQG�FRQWDLQ�
����VXESURMHFWV�XQGHU�HDFK�FRQWH[W��+HQFH��WKH�SDLUV�EHORQJ�WR�D�ODUJHU�³FRQWH[W�JURXS´��)RU�
LQVWDQFH�� FRQWH[W� FDQ� EH� 7KH�6PDUW�+RPH�� DQG� VXESURMHFWV� FDQ� EH� RSWLFDO� GHWHFWLRQ� RI� D�
SHUVRQ� IDOOLQJ��KHDW� UHJXODWLRQ��RU� VHFXULW\�RI� ,27�GHYLFHV��$�FKDOOHQJH�FDQ�EH� WR�KDFN� WKH�
FDPHUD�RI�D�URERW�YDFXXP�FOHDQHU�RU�DQ�DODUP�FDPHUD��
�
Progression Across the Project Courses 
�
:H� ZLOO� QRZ� ]RRP� LQ� RQ� WKH� SURJUHVVLRQ� EHWZHHQ� WKH� WKUHH� FRXUVHV� DORQJ� WKUHH� VWUDQGV��
&RPPXQLFDWLRQ��3URMHFW�SODQQLQJ�DQG�PDQDJHPHQW��DQG�(WKLFV��:H�QRWH�WKDW�D�GUDZEDFN�RI�
WKLV� WKHPDWLF�QDUUDWLYH� LV� WKDW� LW�XQGHUVWDWHV� WKH�QDWXUDO� LQWHUSOD\�RI� WKH� WKHPHV�ZLWKLQ�HDFK�
FRXUVH��)RFXVLQJ�RQ� WKH� WKUHH� FRXUVHV�DOVR� IDLOV� WR� GHPRQVWUDWH�KRZ�RWKHU� FRXUVHV� LQ� WKH�
SURJUDPPH�FRQWULEXWHV�WR�WKH�WKHPHV��)RU�LQVWDQFH��WKH�UHVSRQVLELOLW\�IRU�WHDFKLQJ�HWKLFV�DQG�
VRFLHWDO�LPSDFW�LV�VKDUHG�EHWZHHQ�WKHVH�SURMHFW�FRXUVHV�DQG�WKH�ORQJLWXGLQDO�VHPLQDU�FRXUVH�
*OREDO�,PSDFW�RI�(OHFWULFDO�(QJLQHHULQJ��VHH�)LJXUH�����
�
3URJUHVVLRQ�LQ�&RPPXQLFDWLRQ�
�
,Q�WKH�ILUVW�\HDU
V�SURMHFW�FRXUVH��OHDUQLQJ�WR�FRPPXQLFDWH�LV�PRUH�LPSRUWDQW�WKDQ�WKH�DFWXDO�
WHFKQLFDO�RXWFRPH�RI�WKH�SURMHFW��WKH�URERW�DV�VXFK���7KLV�LV�UHIOHFWHG�LQ�WKH�OHDUQLQJ�REMHFWLYHV�
DQG�WKH�DVVHVVPHQW�ZKHUH�WKH�TXDOLW\�RI�WKH�URERW�GHWHUPLQHV�RQO\�D�VPDOO�SDUW�RI�WKH�JUDGH��
6WXGHQWV�JHW� WR�SUDFWLFH�VHYHUDO�GLIIHUHQW� W\SHV�RI�FRPPXQLFDWLRQ� WKDW� WKH\�FRXOG�H[SHFW� WR�
PHHW�LQ�DQ�LQGXVWULDO�GHYHORSPHQW�SURMHFW�DQG�UHFRJQLVH�WKH�LPSRUWDQFH�RI�DGMXVWLQJ�ERWK�WRQH�
DQG�FRQWHQW� WR� WKH�SXUSRVH�DQG�WDUJHW�DXGLHQFH� LQ�HDFK�SDUWLFXODU�FDVH��)RU� LQVWDQFH�� WKH\�
GHVFULEH�DQG�GLVFXVV�WKH�SURMHFW�ZLWK�VWDNHKROGHUV�ZLWKRXW�WRR�PXFK�WHFKQLFDO�GHWDLO��6WXGHQWV�
ZULWH�D�SURMHFW�SODQ��VWDWXV�UHSRUWV�DQG�D�³OHVVRQV�OHDUQHG´�UHSRUW��,Q�WKH�HQG�RI�WKH�FRXUVH��
WKH\�VXPPDUL]H� WKH� WHFKQLFDO�RXWFRPH�DQG� OHDUQLQJV� IURP�WKH�SURMHFW� LQ�D� WHFKQLFDO� UHSRUW��
(DFK�LQGLYLGXDO�VWXGHQW�ZULWHV�D�SHHU�UHYLHZ�RI�WKH�WHFKQLFDO�UHSRUW�RI�DQRWKHU�JURXS��KHQFH�
HDFK�JURXS�JHWV�VHYHUDO� UHYLHZV�RQ�WKHLU� UHSRUW���7KH\�SUHVHQW� WKH�SURMHFW�RUDOO\�ZLWK�RWKHU�
HQJLQHHUV�DV� WDUJHW�DXGLHQFH��DQG� WKH\�GHPRQVWUDWH� WKHLU� URERWV� WR�D�PL[HG�DXGLHQFH� LQ�D�
SXEOLF�URERW�H[KLELWLRQ��7KH�DVVHVVPHQW�DOVR�LQFOXGHV�PDNLQJ�D�<RX7XEH�YLGHR�WKDW�VKRZV�WKH�
SXUSRVH�DQG�IXQFWLRQDOLW\�RI�WKH�URERW�WR�WKH�JHQHUDO�SXEOLF��7KHVH�DUH�SUHPLHUHG�LQ�D�PLQL�ILOP�
IHVWLYDO�±�FRPSOHWH�ZLWK�D�SRSFRUQ�PDFKLQH��
�
,Q� WKH� VHFRQG�\HDU� SURMHFW� FRXUVH�� VWXGHQWV� FRPPXQLFDWH� WKURXJK� D� QXPEHU� RI� UHSRUWV� RU�
GHPRQVWUDWLRQV�� 7KH\� PDNH� D� UHTXLUHPHQW� VSHFLILFDWLRQ�� SUHOLPLQDU\� GHVLJQ�� SRVWHU�
SUHVHQWDWLRQ��WHFKQLFDO�UHSRUW�DQG�DQ�LQGLYLGXDO�SHHU�UHYLHZ��7KHVH�UHSRUWV�DUH�QRZ�IDU�PRUH�
WHFKQLFDO� LQ� FKDUDFWHU� DV� WKH\� GUDZ� RQ� PXFK� GHHSHU� DQG� EURDGHU� WHFKQLFDO� NQRZOHGJH��
6WXGHQWV�DOVR�SUHVHQW�WKHLU�GHVLJQ�LQ�D�VHPLQDU��DQG�WKHLU�ILQDO�VROXWLRQ�DQG�SRVWHU�DW�D�IDLU��
�
0DQ\�FRPPXQLFDWLRQ�DVSHFWV�RI�WKH�EDFKHORU�WKHVLV�PLUURU�WKRVH�WKDW�DUH�SUDFWLFHG�LQ�UHVHDUFK��
2QH�LV�WKH�FRQWH[W�VXPPDU\��ZLWK�D�VHFWLRQ�RQ�HWKLFV�DQG�D�SRSXODU�VFLHQFH�VXPPDU\�IRU�WKH�
SXEOLF��)LQDO�UHSRUWV�DUH�IRUPDWWHG�DV�VFLHQWLILF�SDSHUV��XVLQJ�DQ�,(((�MRXUQDO�WHPSODWH��DQG�
SUHVHQWDWLRQV�DUH�RUJDQLVHG�OLNH�D�RQH�GD\�VFLHQWLILF�FRQIHUHQFH�ZLWK�RSSRVLWLRQ��(DFK�VWXGHQW�
DOVR�ZULWHV�D�SHHU�UHYLHZ��0LUURULQJ�DFDGHPLF�DVSHFWV�LV�QRW�RQO\�DSSURSULDWH�WR�VDWLVI\�VRPH�
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RI�WKH�OHDUQLQJ�REMHFWLYHV�IRU�WKH�GHJUHH�±�LW�DOVR�VHHPV�WR�LQFUHDVH�WKH�HQWKXVLDVP�DPRQJ�
IDFXOW\�IRU�VXSHUYLVLQJ�DQG�DVVHVVLQJ�WKH�EDFKHORU�WKHVLV��
�
$FURVV�WKLV�VHTXHQFH�RI�FRXUVHV��WKH�WUDLQLQJ�LQ�FRPPXQLFDWLRQ�LV�PDQDJHG�WKURXJK�D�ORQJ�
OLQH�RI�UHSRUWV�LQ�D�JUHDW�YDULDWLRQ�RI�IRUPDWV��6WXGHQWV�JHW�IHHGEDFN�±�DQG�D�VHFRQG�FKDQFH�WR�
DGGUHVV�WKH�IHHGEDFN��7KLV�VWUXFWXUH�KHOSV�WKH�VWXGHQW�WR�OHDUQ��VLQFH�WKH\�QHHG�WR�DGGUHVV�
WKH�JLYHQ�IHHGEDFN��2UDO�SUHVHQWDWLRQ�LV�WKH�H[FHSWLRQ�DV�WKHUH�LV�QR�VHFRQG�FKDQFH��KRZHYHU�
WKH\�VWDUW�SUHVHQWLQJ�LQ�\HDU�RQH��DQG�WKHUH�DUH�VHYHUDO�RSSRUWXQLWLHV��7KH�VWXGHQWV�WKXV�JHW�
DQ�H[WHQVLYH�WUDLQLQJ�LQ�PRVW�PHDQV�RI�FRPPXQLFDWLRQ��
�
3URJUHVVLRQ�LQ�3URMHFW�3ODQQLQJ�DQG�0DQDJHPHQW�
�
7KH�UROH�RI�WKH�ILUVW�\HDU�FRXUVH�LV�WR�WUDLQ�WKH�VWXGHQWV�IRU�IXWXUH�SURMHFWV�DQG�DOO�RWKHU�FRXUVHV��
7KHUHIRUH��WKH\�OHDUQ�DQG�SUDFWLFH�SURMHFW�SODQQLQJ�DQG�PDQDJHPHQW�WRROV�IDU�EH\RQG�ZKDW�
WKH\�QHHG�LQ�WKLV�SDUWLFXODU�SURMHFW��%DVLF�SURMHFW�PDQDJHPHQW�LV�DGGUHVVHG�LQ�OHFWXUHV�DQG�WKH�
FRXUVH�ERRN�+DQGERRN�IRU�VPDOO�SURMHFWV��(ULNVVRQ�	�/LOOLHVN|OG���������$�ODUJH�VKDUH�RI�WKH�
DVVHVVPHQW�IRFXVHV�RQ�SURMHFW�PDQDJHPHQW��ZLWK�WKH�GHOLYHUDEOHV�IROORZLQJ�WKH�PHWKRGRORJ\�
LQ�WKH�KDQGERRN��(DFK�KDQG�LQ�LV�JUDGHG�ZLWKLQ�D�ZHHN��DQG�VWXGHQWV�JHW�D�VHFRQG�FKDQFH�WR�
LPSURYH�WKHLU�ZRUN���2QH�LPSRUWDQW�WRSLF�LV�UHVRXUFH�SODQQLQJ��6WXGHQWV�DUH�DOORZHG�WR�VSHQG�
���� KRXUV� HDFK� �FRUUHVSRQGLQJ� WR� WKH� FRXUVH� FUHGLWV��� 7KH\� DUH� DVNHG� WR� KDQG� LQ� D�ZRUN�
EUHDNGRZQ�VFKHGXOH��:%6��� WLPH�SODQ��PLOHVWRQH�FKDUW��DQG�D�UHVRXUFH�SODQ�YLVXDOL]LQJ�DOO�
SODQQHG� KRXUV�� 7KH� SURMHFW� SODQ� DOVR� LQFOXGHV� JRDOV�� UHVSRQVLELOLWLHV�� SURMHFW� PRGHO�� ULVN�
DQDO\VLV�DQG�D�FRPPXQLFDWLRQ�SODQ��,Q�WKH�EULHI�VWDWXV�UHSRUW��WKH\�XSGDWH�WKH�WLPH�SODQ�DQG�
WKH� UHVRXUFH� SODQ� DQG� DGGUHVV� WKH� FXUUHQW� VWDWXV� RI� WKH� SURMHFW�� 7KH� SURMHFW�PDQDJHPHQW�
DVVLJQPHQWV�HQG�ZLWK�D�ILQDO� UHSRUW� IRFXVLQJ�RQ�WKH� OHVVRQV� OHDUQHG��EXW�DOVR�IROORZ�XS�WKH�
JRDOV�IURP�WKH�SURMHFW�SODQ��7KH�PDLQ�IRFXV�KHUH�LV�RQ�ZKDW�LQVLJKWV�WKH\�ZLOO�EULQJ�WR�IXWXUH�
SURMHFW�FRXUVHV� 
�
,Q�WKH�VHFRQG�\HDU�SURMHFW�FRXUVH�WKH�VWXGHQWV�FDQ�LQVWHDG�VWUXFWXUH�WKH�SURMHFW�WKH�ZD\�WKH\�
ZDQW�DQG�WKHQ�HYDOXDWH��1R�SURMHFW�SODQ��HWF��LV�UHTXLUHG��1RQHWKHOHVV��WKH\�PXVW�KDQG�LQ�D�
UHTXLUHPHQW� VSHFLILFDWLRQ�ZLWK� D� VWURQJ�HPSKDVLV� RQ� WKH�JRDOV� DQG�KRZ� WR�PHDVXUH� WKHVH�
JRDOV��DQ�LPSRUWDQW�GLPHQVLRQ�LQ�DQ\�SURMHFW�SODQ��:H�RQO\�DVN�IRU�D�KLJK�OHYHO�WLPHOLQH��IRU�WKH�
VWXGHQWV�WR�VHH�NH\�GHDGOLQHV��7KH�JURXS�VWLOO�QHHGV�WR�NHHS�WUDFN�RI�WKH�WLPH�XVHG�DQG�UHSRUW�
HYHU\�ZHHN��UHWURVSHFWLYHO\��7KLV� LV� WR�DYRLG� WKHP�ZRUNLQJ�H[FHVVLYH�KRXUV��DQG�WR�PRQLWRU�
ZKHWKHU�WKH\�QHHG�PRUH�VXSSRUW�LQ�WKHLU�SURMHFWV��
�
,Q�WKH�EDFKHORU�WKHVLV�SURMHFW��ZH�UDLVH�WKH�UHTXLUHPHQWV�RQ�EHLQJ�DEOH�WR�FKRRVH�DSSURSULDWH�
SURMHFW�PDQDJHPHQW�PHWKRGV��DQG�RQ�EHLQJ�SURDFWLYH��6WXGHQWV�DUH�QRW�UHTXLUHG�WR�IROORZ�DQ\�
VSHFLILF�PHWKRG�OLNH�LQ�WKH�ILUVW�\HDU��QRU�DUH�WKH\�IUHH�DV�LQ�WKH�VHFRQG�\HDU�±�KRZHYHU�WKH\�
DUH� UHTXLUHG� WR� FKRRVH� WKHLU�PHWKRG�� HLWKHU� D� WUDGLWLRQDO� RU� DQ� DJLOH� DSSURDFK�� 7KHUH� LV� D�
VHPLQDU�WR�VXSSRUW�WKH�VWXGHQWV�LQ�WKHLU�FKRLFH��DQG�DQ�RSWLRQDO�IHHGEDFN�VHVVLRQ�ZKHUH�JURXSV�
SUHVHQW�WKHLU�SODQV�WR�WKH�WHDFKHUV�DQG�RWKHU�VWXGHQW�JURXSV��7KLV� LV�WR�VXSSRUW�VWXGHQWV�WR�
OHDUQ�IURP�VHHLQJ�KRZ�RWKHU�JURXSV�DUH�PDQDJLQJ�WKHLU�SURMHFWV��ZKHWKHU�XVLQJ�WUDGLWLRQDO�RU�
DJLOH�PHWKRGV��7KH�JURXSV�WKDW�FKRRVH�D�WUDGLWLRQDO�PHWKRG�DUH�UHTXLUHG�WR�IRUPXODWH�KLJKO\�
GHYHORSHG�60$57�JRDOV��WKDW�LV��6SHFLILF��0HDVXUDEOH��$FKLHYDEOH��5HOHYDQW��DQG�7LPH�ERXQG�
�(ULNVVRQ� 	� /LOOLHVN|OG�� ������� 7KH\� DOVR� PDNH� D�:%6� RI� WKH� WKHVLV� ZRUN� DV� LQ� SUHYLRXV�
FRXUVHV��KRZHYHU�WKH�UHTXLUHPHQWV�RQ�WKH�ULVN�DQDO\VLV�DUH�LQFUHDVHG�ERWK�LQ�VFRSH�DQG�LQ�WKH�
LGHQWLILFDWLRQ�RI�SURDFWLYH�DQG�UHDFWLYH�DFWLRQV��)LQDOO\��ZH�DVN�IRU�D�SURMHFW�PRGHO�WKDW�ZLOO�JLYH�
WKHP�HDUO\�ZDUQLQJV�LI�WKH\�VWDUW�WR�IDOO�EHKLQG�RU�SURFUDVWLQDWH��7KH�SODQ�LV�IROORZHG�XS�E\�WZR�
VWDWXV� UHSRUWV�� EXW� D� ILQDO� UHSRUW� LV� RSWLRQDO�� ,I� VWXGHQWV� FKRRVH� D� PRUH� DJLOH� DSSURDFK��
UHTXLUHPHQWV�DUH�WKH�VDPH��EXW�WKH�VWUXFWXUH�EHFRPHV�GLIIHUHQW��:KLOH�PDQ\�VWXGHQWV�FKRRVH�
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D�WUDGLWLRQDO�DSSURDFK��LW�LV�RIWHQ�ZLWK�VXFK�VKRUW�LWHUDWLRQV�WKDW�LW�FRXOG�EH�FKDUDFWHULVHG�DV�D�
PL[HG�DSSURDFK���
�
:LWK�WKLV�VHTXHQFH�DFURVV�WKH�WKUHH�\HDUV��ZH�KDYH�VHHQ�JRRG�GHYHORSPHQW�DQG�WKH�TXDOLW\�
RI� PDQ\� SURMHFW� SODQV� LQ� WKH� WKLUG� \HDU� LV� YHU\� KLJK�� ,I� ZH� IRUFH� VWXGHQWV� WR� IROORZ� D� IXOO\�
GHYHORSHG�SURMHFW�SODQQLQJ�DQG�PDQDJHPHQW�VWUXFWXUH�LQ�WKH�ILUVW�\HDU��WKH\�DUH�YHU\�IUHH�LQ�
WKH�VHFRQG�\HDU��DQG� LQ� WKH� WKLUG�\HDU� WKH\� WDNH� UHVSRQVLELOLW\� IRU�FKRRVLQJ�DQG�SURDFWLYHO\�
LPSOHPHQWLQJ�DQ�DSSURSULDWH�VWUXFWXUH��7KHLU�H[SHULHQFH�RI�ERWK�WKH�PDQGDWRU\�DSSURDFK�DQG�
WKH�IUHHGRP�LV�LQWHQGHG�WR�DIIRUG�WKHP�XVHIXO�LQVLJKWV�IRU�WKH�WKLUG�\HDU�WKHVLV�SURMHFW��
�
3URJUHVVLRQ�LQ�(WKLFV�
�
7KH�ILUVW�\HDU�SURMHFW�FRXUVH�IHDWXUHV�D�JXHVW�OHFWXUH�RQ�HWKLFV�LQ�HQJLQHHULQJ��,Q�UHODWLRQ�WR�
WKLV�ZH�DOVR�KDYH�D�GLVFXVVLRQ�RQ�ZKHWKHU�WKHUH�DUH�DQ\�HWKLFDO�FRQVLGHUDWLRQV�WKH�VWXGHQWV�
PXVW�FRQVLGHU�ZKHQ�GHYHORSLQJ�WKHLU�URERW��EXW�WKHUH�LV�QR�DVVLJQPHQW��
�
,Q�WKH�VHFRQG�\HDU��WKLV�LV�IROORZHG�XS�E\�D�UROH�SOD\�RQ�HWKLFV��,W� LV�GHVLJQHG�DV�D�KHDULQJ��
ZKHUH�D�FRPSDQ\�ZDQWV�WR�LQWURGXFH�DQ�HOHFWURQLF�V\VWHP�WR�SRVLWLRQ�NLGV�LQ�GD\�FDUH��6WXGHQWV�
SOD\� GLIIHUHQW� UROHV� WR� EULQJ� DERXW� YDULRXV� SHUVSHFWLYHV�� DV� H[SHUWV�� WHDFKHUV�� WHHQDJHUV��
SDUHQWV��ODZ\HUV�RU�SHRSOH�ZKR�KDYH�EHHQ�DEXVHG��7KH�UROH�SOD\�HQGV�ZLWK�D�SUHVHQWDWLRQ�RQ�
GLIIHUHQW�FRQFHSWV�WR�PDNH�HWKLFDO�FRQVLGHUDWLRQV�DQG�D�GLVFXVVLRQ�RQ�ZKDW�UHVSRQVLELOLW\�ZH�
KDYH�DV�HQJLQHHUV��
�
7KH�EDFKHORU�SURMHFW�FRQWDLQV�D�KDOI�GD\�ZRUNVKRS�RQ�HWKLFV��IROORZHG�XS�E\�DQ�DVVLJQPHQW�
ZKHUH� WKH� VWXGHQWV� ZULWH� DQ� DQDO\VLV� RQ� WKH� HWKLFDO� LPSDFW� RQ� WKH� WKHVLV� ZRUN� DQG� WKH�
WHFKQRORJ\�WKDW�WKH�WKHVLV�DGGUHVVHG��
�
:H�ILQG�WKDW�HWKLFV�FDQ�UHDOO\�HQJDJH�VWXGHQWV�DQG�JHQHUDWH�PDQ\�UHOHYDQW�GLVFXVVLRQV��,W�LV�
KRZHYHU�LPSRUWDQW�WR�LQWURGXFH�DQG�LQWHJUDWH�WKHVH�DVSHFWV�WKRXJKWIXOO\��6WXGHQWV�ZLOO�KDYH�
GLIILFXOWLHV�PDNLQJ�WKH�FRQQHFWLRQV�LI�HWKLFV�LW�LQWURGXFHG�LQ�DQ�RYHUO\�SKLORVRSKLFDO�RU�DEVWUDFW�
ZD\��DQG�WKH\�ZLOO�LPPHGLDWHO\�VHH�WKURXJK�LI�VRPHWKLQJ�LV�MXVW�DQ�DGG�RQ��,W�LV�LPSRUWDQW�WKDW�
HDFK� FRXUVH� KDQGOHV� WKH� WRSLF�ZHOO� VR� WKDW� VWXGHQWV� DUH� QRW� GHPRWLYDWHG� IRU� LW� ZKHQ� WKH\�
HQFRXQWHU�LW�LQ�WKH�QH[W�FRXUVH��:KHQ�HWKLFV�LV�DGGUHVVHG�IURP�DQ�HQJLQHHULQJ�SHUVSHFWLYH��
DQG�HVSHFLDOO\�ZKHQ�LQWHJUDWHG�LQ�WKH�GHVLJQ�EXLOG�FRXUVHV��LW�LV�D�WRSLF�WKDW�HQJDJH�DQG�FDQ�
KHOS�WR�RSHQ�WKH�VWXGHQWV¶�PLQGV��
�
�
ANALYSING THE PROGRESSION�
�
7R�DQDO\VH�WKH�SURJUHVVLRQ�DFURVV�WKH�FRXUVH�VHTXHQFH��ZH�GUDZ�RQ�+DUGHQ¶V�GLPHQVLRQV�
��������VXPPDUL]HG�LQ�7DEOH����
�

7DEOH����'LPHQVLRQV�RI�3URJUHVVLRQ��EDVHG�RQ�+DUGHQ���������
�

Dimensions of 
progression 

Explanations 

,QFUHDVHG�EUHDGWK� %URDGHQHG�FRPSHWHQF\�RI�D�VSHFLILF�OHDUQLQJ�RXWFRPH�
E\�H[WHQGLQJ�LW�WR�QHZ�WRSLFV�RU�FRQWH[WV��([LVWLQJ�VNLOOV�
DQG�NQRZOHGJH�DUH�DFFRPPRGDWHG�ZLWK�QHZ�RQHV��
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,QFUHDVHG�GLIILFXOW\� 0RUH�LQ�GHSWK�RU�DGYDQFHG�FRQVLGHUDWLRQ�RI�D�VSHFLILF�
OHDUQLQJ�RXWFRPH�RU�DSSOLFDWLRQ�WR�PRUH�FRPSOH[�
VLWXDWLRQV���

,QFUHDVHG�XWLOLW\�DQG�
DSSOLFDWLRQ�

7UDQVLWLRQ�IURP�D�PRUH�WKHRUHWLFDO�XQGHUVWDQGLQJ�WR�
SUDFWLFDO�DSSOLFDWLRQ�WR�VWDUW�LQWHJUDWLQJ�LQWR�WKH�UROH�RI�DQ�
HQJLQHHU���

,QFUHDVHG�SURILFLHQF\� 0RUH�HIILFLHQW�SHUIRUPDQFH�H�J���EHLQJ�PRUH�RUJDQLVHG�
DQG�FRQILGHQW��QHHGLQJ�OHVV�WLPH�RQ�WDVNV�DQG�SURGXFLQJ�
IHZHU�HUURUV�HWF��7KH�VWXGHQW�DOVR�QHHGV�OHVV�
VXSHUYLVLRQ�DQG�LV�DEOH�WR�WDNH�PRUH�LQLWLDWLYH�DQG�GHIHQG�
WKHLU�DFWLRQV���

�
,Q�&RPPXQLFDWLRQ�� WKH� LQFUHDVHG� EUHDGWK� LV� SHUKDSV� WKH� PRVW� HPSKDVLVHG� GLPHQVLRQ� RI�
SURJUHVVLRQ�� DV� WKH� FRXUVHV� DLP� WR� SUHSDUH� VWXGHQWV� IRU� DQ� H[WUHPHO\� ZLGH� YDULHW\� RI�
FRPPXQLFDWLRQ�IRUPDWV��IURP�VLPSOH�DQG�SOD\IXO�SUHVHQWDWLRQV�RYHU�PDQ\�SURIHVVLRQDO�IRUPV�
RI�UHSRUWLQJ�DQG�ILQDOO\�VFLHQWLILF�FRPPXQLFDWLRQ��7KH�LQFUHDVHG�GLIILFXOW\�LV�VHHQ�ILUVW�LQ�\HDU���
ZKHQ�ZKDW�WKH\�FRPPXQLFDWH�EHFRPHV�PXFK�PRUH�DGYDQFHG��ZKHUHDV�WKH�LQFUHDVHG�GLIILFXOW\�
LQ�\HDU���OLHV�LQ�ERWK�PRUH�DGYDQFHG�FRQWHQW�DQG�PRUH�DGYDQFHG�FRPPXQLFDWLRQ�IRUPDW��:H�
FDQQRW� VD\� WKDW� WKHUH� LV� LQFUHDVHG�XWLOLW\� DQG� DSSOLFDWLRQ� EXW� WKDW� LV� MXVW� EHFDXVH� LW� LV� IXOO\�
LPSOHPHQWHG� DOUHDG\� IURP� \HDU� ��� 7KH� LQFUHDVHG� SURILFLHQF\� FRPHV� ZLWK� WKH� PXOWLWXGH� RI�
RSSRUWXQLWLHV�IRU�SUDFWLFH��DQG�WKH�JUHDW�YDULDWLRQ�RI�FRPPXQLFDWLRQ�WDVNV��
�
7KH�SURJUHVVLRQ�LQ�3URMHFW�3ODQQLQJ�DQG�0DQDJHPHQW�LV�OHVV�OLQHDU��:KLOH�WKH\�VWDUW�LQ�WKH�ILUVW�
\HDU�ZLWK�IXOO�EUHDGWK�DQG�GLIILFXOW\��WKLV�LV�LQVWHDG�SDUHG�GRZQ�WR�D�PLQLPXP�LQ�\HDU����7KHUH�
LV�VWURQJ�LQFUHDVHG�XWLOLW\�DQG�DSSOLFDWLRQ�LQ�\HDU���ZKHQ�VWXGHQWV�KDYH�WR�FXVWRPL]H�WKH�SURMHFW�
PRGHO�IRU�WKHLU�RZQ�QHHGV�DQG�FRQWH[W��7KURXJKRXW�DOO�WKHVH�H[SHULHQFHV�VWXGHQWV�DUH�UHTXLUHG�
WR�VKRZ�LQFUHDVHG�SURILFLHQF\��
�
7KH�SURJUHVVLRQ�LQ�(WKLFV�FDQ�EH�VHHQ�LQ�WKH� LQFUHDVHG�EUHDGWK� LQ�\HDU���ZKHQ�WKH\�JHW�WR�
LPDJLQH�PXOWLSOH� SHUVSHFWLYHV� DV� ZHOO� DV� WKH� LQFUHDVHG� SURILFLHQF\� DV� WKH\� JHW� WR� DFWLYHO\�
SDUWLFLSDWH��<HDU���VHHV�LQFUHDVHG�XWLOLW\�DQG�DSSOLFDWLRQ��DV�WKH\�DQDO\]H�HWKLFDO�LVVXHV�LQ�WKHLU�
RZQ�SDUWLFXODU�SURMHFW�DQG�ZLGHU�LQ�WKH�FRQWH[W��
�
�
CONCLUSIONS 
 
Final Reflections 
�
7KLV�SDSHU�GHVFULEHG�KRZ�SURJUHVVLRQ�LV�LPSOHPHQWHG�LQ�GLIIHUHQW�ZD\V�DFURVV�WKH�(OHFWULFDO�
(QJLQHHULQJ� FXUULFXOXP��ZLWK� VRPH� H[DPSOHV� WKDW� DUH� SHUKDSV� D� OLWWOH� FRXQWHULQWXLWLYH�� ,W� LV�
LPSRUWDQW�WR�QRWH�WKDW�WKH�FRQFHSWXDO�DQDO\VLV�RI�WKH�FDVH�SUHVHQWHG�KHUH�LV�UHWURVSHFWLYH��7KH�
SURJUHVVLRQ�EHWZHHQ�WKH�FRXUVHV�HPHUJHG�SUDJPDWLFDOO\�DQG�RUJDQLFDOO\�� UDWKHU� WKDQ�EHLQJ�
WKHRU\�GULYHQ��7KH�GHVLJQ�RI�SURJUHVVLRQ�ZDV�VWLOO�LQWHQWLRQDO��KRZHYHU�PXFK�RI�WKH�UHVXOWLQJ�
FRXUVH�GHVLJQ�ZDV�VKDSHG�E\� WKH� WHDFKHUV
� LQWHUHVW��DQG�DOVR�FRQVWUDLQHG�E\�SUDFWLFDOLWLHV��
UHVRXUFHV�DQG�DYDLODEOH�VSDFH�LQ�WKH�FXUULFXOXP���
�
7KH� FROOHJLDO� GLVFXVVLRQV� EHIRUH�� GXULQJ�� DQG� VWLOO� FRQWLQXLQJ� DIWHU� WKH� UHPRGHOOLQJ� RI� WKH�
SURJUDPPH��VKRZ�WKDW�WHDFKHUV�KDYH�GLIIHUHQW�LGHDV�DERXW�SURJUHVVLRQ�DQG�KRZ�LW�VKRXOG�EH�
LPSOHPHQWHG��7KHUH�LV��IRU�LQVWDQFH��FRQVWDQW�WHQVLRQV�DERXW�ZKHWKHU�WKH�LQVWUXFWLRQV�VKRXOG�
EH� GHGXFWLYH� RU� LQGXFWLYH�� 7KH� WHDFKLQJ� FXOWXUH� LQ� WUDGLWLRQDO� SURJUDPV� OLNH� (OHFWULFDO�
(QJLQHHULQJ�WHQGV�WR�OHDQ�WRZDUGV�D�GHGXFWLYH�YLHZ�RQ�NQRZOHGJH��DQG�KHQFH�OHDUQLQJ�DQG�
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WHDFKLQJ��7KLV�DOVR�UHSUHVHQWV�ZKDW�WKH�WHDFKHUV�KDYH�H[SHULHQFHG�WKHPVHOYHV�DV�VWXGHQWV�
DQG�LQ�PRVW�RI�WKHLU�DFDGHPLF�FDUHHU��7KH�VHULHV�RI�SURMHFW�FRXUVHV�FDQ�EH�VHHQ�SUHFLVHO\�DV�
D� SODWIRUP� WR� LQWURGXFH� PRUH� LQGXFWLYH� HOHPHQWV� LQWR� WKH� FXUULFXOXP�� ZKLFK� LV� RWKHUZLVH�
EDVLFDOO\�GHGXFWLYHO\�RUJDQLVHG�ZLWK�WKH�EDVLF�FRXUVHV�HDUO\�LQ�WKH�FXUULFXOXP��$V�ZH�FRXOG�VHH�
DERYH��WKH�SURMHFWV�GUDZ�RQ�VWXGHQWV¶�LQFUHDVLQJ�EUHDGWK�DQG�GHSWK�RI�WKHRUHWLFDO�NQRZOHGJH�
IURP�WKH�VXEMHFW�FRXUVHV�WKH\�KDYH�WDNHQ��+HQFH��WKH�VHWXS�DOVR�GUDZV�RQ�WKH�DGYDQWDJHV�RI�
D�GHGXFWLYH�DSSURDFK��
�
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7KLV� GHVFULSWLRQ� DQG� DQDO\VLV� RI� SURJUHVVLRQ� UHIHUV� WR� WKH�SODQQHG� SURJUHVVLRQ� DFURVV� WKH�
FXUULFXOXP��PHDQLQJ�WKDW�WKH�IRFXV�LV�RQ�WHDFKHUV¶�LQWHQWLRQV�ZLWK�UHJDUGV�WR�VWXGHQW�OHDUQLQJ�
DQG�WKH�VXEVHTXHQW�FXUULFXOXP�DQG�FRXUVH�GHVLJQ��$V�ZH�KDYH�DOVR�VKRZQ��DQRWKHU�LPSRUWDQW�
PHDQLQJ� RI� SURJUHVVLRQ� UHIHUV� WR� VWXGHQWV¶� GHYHORSPHQW�� +RZHYHU�� VWXG\LQJ� WKH� H[WHQW� WR�
ZKLFK� WKH� DFWXDO� VWXGHQW� OHDUQLQJ� IROORZV� WKLV� WUDMHFWRU\� ZRXOG� EH� D� IXWXUH� VWXG\�� )XUWKHU�
DQDO\VLV�RI�WKH�ZKROH�((�SURJUDPPH�LV�DOVR�ZDUUDQWHG��IRFXVLQJ�RQ�SURJUHVVLRQ�ZLWK�UHJDUG�
WR�WKH�WHFKQLFDO�VXEMHFW�FRQWHQW��WKH�XVH�RI�PDWKHPDWLFV��DQG�RWKHU�DVSHFWV�QRW�FRYHUHG�KHUH��
�
7KH� WKHRUHWLFDO�FRQWULEXWLRQ�RI� WKLV�SDSHU�VHUYHV�DV�D�VWDUWLQJ�SRLQW� LQ�RXU�ZRUN� WR�FUHDWH�D�
FRQFHSWXDO�IUDPHZRUN�IRU�SURJUHVVLRQ�LQ�KLJKHU�HGXFDWLRQ��7KH�IUDPHZRUN�VKRXOG�EH�XVHIXO�
QRW�RQO\�IRU�UHWURVSHFWLYH�DQDO\VLV��EXW�DOVR�WR�JXLGH�FXUULFXOXP�DQG�FRXUVH�GHYHORSPHQW��
�
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