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ABSTRACT 
�
7KH� &',2� FRQVLVWV� RI� D� FXUULFXODU� DSSURDFK� FXVWRPL]HG� WR� WKH� UHDOLW\� RI� HQJLQHHULQJ�
XQGHUJUDGXDWH�FRXUVHV��FRQVLGHULQJ�VHYHUDO�VSHFLDOWLHV��DQG�ZKLFK�ZDV�EXLOW�IURP�D�ODUJH�VFDOH�
VXUYH\�RI�NQRZOHGJH��VNLOOV�DQG�SV\FKRORJLFDO�FKDUDFWHULVWLFV�FXUUHQWO\�UHTXLUHG�RI�WKH�HQJLQHHU��
2Q� WKH� RWKHU� KDQG�� FRPSHWHQF\�EDVHG� OHDUQLQJ� LV� D� PHWKRGRORJ\� WKDW� LV� XVHG� LQ� VHYHUDO�
FRXUVHV�LQ�WKH�%UD]LOLDQ�$UP\��ZKLFK�FRQQHFWV�GLIIHUHQW�DUHDV�RI�NQRZOHGJH�DQG�� LQVWHDG�RI�
IRFXVLQJ� RQ� WKHRU\�� DLPV� WR� SUHSDUH� IRU� D� SURIHVVLRQDO� DFWLRQ� WKDW� PRELOL]HV� NQRZOHGJH��
UHVRXUFHV�� DWWLWXGHV�� YDOXHV�� DQG� VNLOOV� LQ� VSHFLILF� VLWXDWLRQV� LQ� SURIHVVLRQDO� OLIH�� ,Q� WKLV�
PHWKRGRORJ\��VWXGHQWV�KDYH�DFFHVV�WR�D�FXUULFXOXP�PDGH�XS�RI�LQWHJUDWHG�PRGXOHV�WR�GHYHORS�
QHZ�FDSDFLWLHV��SUDFWLFDO��WHFKQLFDO��FRJQLWLYH��DQG�VRFLR�HPRWLRQDO�VNLOOV�DQG�WR�WHDFKLQJ�EDVHG�
RQ�SUREOHP�VLWXDWLRQV��,Q�WKLV�FRQWH[W��LW�LV�SRVVLEOH�WR�LGHQWLI\�WKH�V\QHUJ\�EHWZHHQ�WKHVH�WZR�
DSSURDFKHV�� ,W� ZDV� SUHFLVHO\� WKH� FRQYHUJHQFH� EHWZHHQ� WKHVH� WZR� FXUULFXOXP� FRQVWUXFWLRQ�
V\VWHPV� WKDW�PDGH� LW� SRVVLEOH� WR� GHYHORS� D� K\EULG�PHWKRGRORJ\� DW� WKH�0LOLWDU\� ,QVWLWXWH� RI�
(QJLQHHULQJ� �,0(��� ZKLFK� LQWHJUDWHG� WKH� &',2� DQG� WKH� &RPSHWHQF\�EDVHG� /HDUQLQJ�
PHWKRGRORJLHV�XVHG�E\�WKH�%UD]LOLDQ�$UP\��,W�VKRXOG�EH�QRWHG�WKDW�DQRWKHU�FKDOOHQJH�LV�WR�NHHS�
WKLV�K\EULG�PHWKRGRORJ\� LQ� OLQH�ZLWK� WKH�&XUULFXOXP�*XLGHOLQHV� IRU�HQJLQHHULQJ�HGXFDWLRQ� LQ�
%UD]LO�� 7KHUHIRUH�� WKLV� SDSHU� PDNHV� D� FRPSDULVRQ� EHWZHHQ� WKH� PDLQ� FRQFHSWV� DQG� WKH�
VHTXHQFH� RI� DFWLRQV� QHFHVVDU\� WR� EXLOG� DQ� LQQRYDWLYH� FXUULFXOXP�� FRQWHPSODWLQJ� ERWK�
DSSURDFKHV��ZKLFK�FDQ�IDFLOLWDWH�WKH�XQGHUVWDQGLQJ�RI� WKH�UHIRUP�FXUUHQWO\�XQGHUZD\�DW� WKLV�
,QVWLWXWH��
�
�
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�
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�
INTRODUCTION 
 
&RPSHWHQF\�EDVHG�OHDUQLQJ�KDV�PDUNHG�WKH�UHFHQW�HYROXWLRQ�RI�SURIHVVLRQDO�HGXFDWLRQ�GXH�WR�
WKH�SUHGRPLQDQFH�RI�VLWXDWLRQV�LQYROYLQJ�FRPSOH[LW\�DQG�XQFHUWDLQW\�LQ�WKH�HQJLQHHULQJ�ZRUN�
HQYLURQPHQW�� ZKLFK� UHTXLUHV� DQ� XQGHUJUDGXDWH� FRXUVH� WKDW� SURYLGHV� DQ� LQWHUGLVFLSOLQDU\�
FKDUDFWHU� DQG� WKH� GHYHORSPHQW� RI� WHDPZRUN� VNLOOV�� 7KXV�� LW� LV� QRW� HQRXJK� IRU� HQJLQHHULQJ�
SURIHVVLRQDOV�WR�KDYH�D�VROLG�VFLHQWLILF�EDVH��DOWKRXJK�LW�FRQWLQXHV�WR�EH�HVVHQWLDO�� ,W� LV�DOVR�
QHFHVVDU\� IRU� WKH� HQJLQHHU� WR� LQWHJUDWH� WKHRU\� LQWR� SURIHVVLRQDO� SUDFWLFH� WKURXJK� HIIHFWLYH�
NQRZOHGJH�WUDQVIHU�VWUDWHJLHV��LQ�FRQFUHWH�VLWXDWLRQV�LQ�WKH�ZRUOG�RI�ZRUN��
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�
,Q�WKLV�GLUHFWLRQ��IURP�WKH�����V�RQZDUGV��WKH�&',2�,QLWLDWLYH�SURSRVHV�D�WHDFKLQJ�PHWKRGRORJ\�
EDVHG�RQ�FRPSHWHQFHV�WKDW�LQYROYHV�D�V\VWHPDWLF�FXUULFXOXP�FRQVWUXFWLRQ�DQG�VXJJHVWV�D�VHW�
RI� GLGDFWLF� SURFHGXUHV�� EDVHG�RQ� WKH�PDSSLQJ� RI� WKH� VR�FDOOHG�PDFUR� FRPSHWHQFHV�RI� WKH�
HQJLQHHU� ±� FRQFHLYLQJ�� GHVLJQLQJ�� LPSOHPHQW� DQG�RSHUDWH� ±� WR�ZKLFK� D� UHSHUWRLUH� RI� VNLOOV��
NQRZOHGJH�DQG�DWWLWXGHV�LV�OLQNHG��7KLV�PDSSLQJ�ZDV�FDUULHG�RXW�LQ�WKH�MRE�PDUNHW��RQ�D�ODUJH�
VFDOH��FRQVLGHULQJ�WKH�SURIHVVLRQDO�UHDOLW\�RI�VHYHUDO�FRXQWULHV��
�
,Q� %UD]LO�� FRPSHWHQFH� OHDUQLQJ� LQ� WKH� HQJLQHHULQJ� DUHD� ZDV� LQLWLDOO\� UHJXODWHG� WKURXJK� WKH�
1DWLRQDO�&XUULFXOXP�*XLGHOLQHV��1&*V��IRU�XQGHUJUDGXDWH�HQJLQHHULQJ�FRXUVHV�LQ�������%UD]LO��
�������ZKLFK�DLPHG�WR�WUDLQ�SURIHVVLRQDOV�LQ�DFFRUGDQFH�ZLWK�WKH�FXUUHQW�QHHGV�RI�VRFLHW\�DQG�
WKH�ODERXU�PDUNHW��E\�GHWHUPLQLQJ�DQ�HQJLQHHU
V�SURILOH�EDVHG�RQ�D�KXPDQLVWLF��LQWHUGLVFLSOLQDU\��
DQG�UHIOHFWLYH�DSSURDFK��7KLV�DSSURDFK�ZDV�LQWHQVLILHG�LQ�������ZKHQ�WKH�%UD]LOLDQ�0LQLVWU\�RI�
(GXFDWLRQ�HVWDEOLVKHG�WKH�QHZ�1&*V�IRU� WKH�XQGHUJUDGXDWH�FRXUVHV� LQ�HQJLQHHULQJ��%UD]LO��
����E���DQG�ZKLFK�UHTXLUHG�WKH�H[SOLFLW�IRUPXODWLRQ�RI�V\VWHPDWLF�FXUULFXOXP�SODQQLQJ��GLGDFWLF�
DQG�HYDOXDWLRQ�SURFHGXUHV��ERWK�ZLWKLQ�WKH�VFRSH�RI�WKH�&RXUVH�3HGDJRJLFDO�3URMHFW�DQG�LQ�
WKH�FXUULFXODU�GRFXPHQWV�RI�WKH�HQJLQHHULQJ�FRXUVHV��
�
,Q�WKLV�FRQWH[W��LQ�RUGHU�WR�KHOS�HQJLQHHULQJ�FRXUVHV�LQ�%UD]LO�DQG�/DWLQ�$PHULFD��LW�LV�FRQVLGHUHG�
LPSRUWDQW�WR�GHVFULEH�WKH�SHGDJRJLFDO�WRROV�WKDW�DUH�FXUUHQWO\�EHLQJ�LQWURGXFHG�DW�WKH�0LOLWDU\�
,QVWLWXWH�RI�(QJLQHHULQJ�WR�PHHW�WKH�UHTXLUHPHQWV�RI�WKH�QHZ�1&*V�LQ�WKLV�DUHD��H[SODLQLQJ�WKH�
ORJLF�RI�FRQVWUXFWLRQ�� LQYHQWLRQ�DQG�UHFUHDWLRQ��DQG�WKH�V\QWKHVLV�RI�H[LVWLQJ�PHWKRGRORJLHV��
DQDO\VLQJ�KRZ�WKH\�DUH�DGDSWHG�WR�HDFK�ILHOG�RI�HQJLQHHULQJ��WKH�RUJDQL]DWLRQDO�FXOWXUH�RI�WKH�
HQJLQHHULQJ�VFKRRO�DQG�WKH�FKDUDFWHULVWLFV�RI�WHDFKHUV�DQG�VWXGHQWV��
�
,Q�WKLV�SHUVSHFWLYH��WKLV�ZRUN�DQDO\VHV�WKH�FUHDWLRQ�RI�WKH�FXUULFXOXP�FRQVWUXFWLRQ�PHWKRGRORJ\�
RI� WKH� ,0(��ZKLFK� LQFRUSRUDWHG� HOHPHQWV� RI� WKH�&',2�� RI� WKH� QHZ�1&*V� IRU� WKH� %UD]LOLDQ�
JUDGXDWLRQ�FRXUVHV�LQ�HQJLQHHULQJ�DQG�RI�WKH�FRPSHWHQF\�EDVHG�OHDUQLQJ�RI�WKH�%UD]LOLDQ�$UP\��
IURP� D� FROOHFWLYH� SURFHVV� RI� FXVWRPL]DWLRQ� FDUULHG� RXW� WKURXJK� D� SDUWQHUVKLS� EHWZHHQ� WKH�
'HSDUWPHQW�RI�6FLHQFH�DQG�7HFKQRORJ\��'&7��RI�WKH�%UD]LOLDQ�$UP\�DQG�WKH�,0(��EDVHG�RQ�
WKH�PDQDJHPHQW�RI�D�JURXS�RI� LPSODQWHUV� IURP� WKH� ,0(�� IRUPHG�E\� ILYH� OHDGLQJ�SURIHVVRUV�
FDOOHG�WKH�*����D�WHDP�FRPSRVHG�RI�WZHQW\�SURIHVVRUV�ZKR�FRRUGLQDWH�WKH�WHQ�XQGHUJUDGXDWH�
FRXUVHV�DW�WKH�,0(��FDOOHG�WKH�*�����DQG�WZR�SHGDJRJLFDO�DGYLVRUV��RQH�IURP�WKH�'&7�DQG�RQH�
IURP�WKH�,0(��
�
7KHUHIRUH�� WKH� ,0(
V� FXUULFXOXP� FRQVWUXFWLRQ� PHWKRGRORJ\� DVVLPLODWHG� FRQFHSWV� DQG�
SURFHGXUHV�IURP�WKUHH�DSSURDFKHV��WKH�&',2��WKH�QHZ�JXLGHOLQHV�IRU�WKH�(QJLQHHULQJ�FRXUVH�
DQG� WKH� FRPSHWHQF\�EDVHG� OHDUQLQJ� RI� WKH� %UD]LOLDQ� $UP\�� 7KH\� DUH� PHWKRGRORJLHV� WKDW�
SURYLGH�LPSRUWDQW�FRQFHSWV�DERXW�WKH�DFW�RI�WHDFKLQJ�DQG�OHDUQLQJ��VXJJHVWLQJ�VHTXHQFHV�RI�
SURFHGXUHV�IRU�FRQVWUXFWLQJ�RU�GLDJQRVLQJ�FXUULFXOD��DV�ZHOO�DV�GLGDFWLF�DFWLYLWLHV�DQG�OHDUQLQJ�
DVVHVVPHQW��
�
�
APPROACHES TO CURRICULUM FRAMEWORK DEVELOPMENT 
 
CDIO Approach 
 
7KH� &',2� DSSURDFK� ZDV� GHYHORSHG� E\� WKH� 'HSDUWPHQW� RI� $HURQDXWLFV� DQG� $VWURQDXWLFV�
0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\��&',2���������LQ�UHVSRQVH�WR�WZR�GHPDQGV��RQ�WKH�RQH�
KDQG��DQ�H[SRQHQWLDO�LQFUHDVH�LQ�WHFKQLFDO�NQRZOHGJH�LQ�HQJLQHHULQJ�DQG�UHODWHG�DUHDV��RQ�WKH�
RWKHU� KDQG�� WKH� SHUFHSWLRQ� WKDW� HQJLQHHUV� VKRXOG� KDYH� GLYHUVH� DWWULEXWHV� DQG� VNLOOV� RI� D�
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SHUVRQDO� DQG� LQWHUSHUVRQDO� QDWXUH�� ZKLFK� ZRXOG� DOORZ� WKHLU� SDUWLFLSDWLRQ� LQ� ZRUN� WHDPV� WR�
SURGXFH�SURGXFWV�DQG�V\VWHPV��
��
7R� GHYHORS� WKH�&',2�6\OODEXV� �&UDZOH\��0DOPTYLVW�� %URGHXU��gVWOXQG�� 	� (GVWU|P�� �������
ZKLFK�RXWOLQHV�WKH�DWWULEXWHV�DQG�GHVLUDEOH�FKDUDFWHULVWLFV�RI�WKH�HQJLQHHU��WKH�&',2�,QLWLDWLYH�
FDUULHG�RXW�D�EURDG�PDSSLQJ�RI�WKH�NQRZOHGJH��VNLOOV��DQG�DELOLWLHV�RI�HQJLQHHUV��LQ�YDULRXV�ILHOGV�
RI�HQJLQHHULQJ�DQG�LQ�PDQ\�FRXQWULHV��
�
7KXV��WKH�&',2�6\OODEXV�HVWDEOLVKHV�WKH�PDLQ�SURIHVVLRQDO�UHTXLUHPHQWV�IRU�WKH�H[HUFLVH�RI�
WKH� DFWLYLW\� WKDW� PXVW� EH� FRQVLGHUHG� E\� HQJLQHHULQJ� FRXUVHV�� FRQVLGHULQJ� WKH� QRUPV� DQG�
JXLGHOLQHV�RI�SURIHVVLRQDO�HQJLQHHULQJ�SUDFWLFH�DQG�RWKHU�DVSHFWV�FRQVLGHUHG�UHOHYDQW�E\�RWKHU�
SURIHVVLRQDOV� LQ� WKH� ILHOG�� ,W� LV� VXEMHFW� WR� FXVWRPL]DWLRQ� LQ� WKH� PRVW� GLYHUVH� FRQWH[WV� RI�
SURIHVVLRQDO�DFWLRQ�DQG�FDQ�EH�PDGH�PRUH�IOH[LEOH�EDVHG�RQ�GLIIHUHQW�RUJDQL]DWLRQDO�FXOWXUHV��
PDNLQJ�H[SOLFLW� WKH� OHYHOV�RI�H[FHOOHQFH� LQ�FDUU\LQJ�RXW� WDVNV�� ,W� LV�DOVR�SRVVLEOH� WR�XVH� WKH�
6\OODEXV� LQ� SHUVRQQHO� VHOHFWLRQ� DQG� SHUVRQQHO� WUDLQLQJ� SURFHVVHV� LQ� FRPSDQLHV� DQG�
SURIHVVLRQDO�WUDLQLQJ�LQ�KLJKHU�HGXFDWLRQ�FRXUVHV�LQ�HQJLQHHULQJ��7KH�6\OODEXV�FRQWDLQV�ZLGH�
UDQJLQJ�SURIHVVLRQDO�DFWLYLWLHV��FRQFHLYH��GHVLJQ��LPSOHPHQW�DQG�RSHUDWH�SURGXFWV�DQG�V\VWHPV��
�
7KH�6\OODEXV�LV�DOVR�XVHG�DV�D�VWDUWLQJ�SRLQW�WR�GHYHORS�OHDUQLQJ�RXWFRPHV�DQG�EXLOG�WKH�VFKRRO�
FXUULFXOXP��KLJKOLJKWLQJ�WKH�UROH�RI�HQJLQHHULQJ�VFLHQFHV�DQG�VFLHQWLILF�UHVHDUFK�LQ�WKH�DUHD��
,QFOXGHV� WKH� IROORZLQJ� FRPSRQHQWV�� WHFKQLFDO� NQRZOHGJH�DQG� FRJQLWLYH� VNLOOV�� SHUVRQDO� DQG�
SURIHVVLRQDO�VNLOOV��DQG�LQWHUSHUVRQDO�VNLOOV���
�
$PRQJ�WKH�LQGLYLGXDO
V�VNLOOV��WKHUH�DUH�VNLOOV�RI�D�SURIHVVLRQDO�QDWXUH��VXFK�DV�SUREOHP�VROYLQJ��
VFLHQWLILF�GLVFRYHU\�DQG�V\VWHPLF�WKLQNLQJ��DV�ZHOO�DV�RUDO�DQG�ZULWWHQ�FRPPXQLFDWLRQ��XVH�RI�
LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� WHFKQRORJLHV�� LQ� DGGLWLRQ� WR� WKRVH� UHODWHG� WR� SURIHVVLRQDO�
HWKLFDO� EHKDYLRXU�� 7KH�6\OODEXV� DOVR� LQFOXGHV� VRPH� FKDUDFWHULVWLFV� RI� WKH� SHUVRQ�� VXFK� DV�
LQLWLDWLYH� DQG� SHUVHYHUDQFH�� FUHDWLYH� DQG� FULWLFDO� WKLQNLQJ�� LQWHOOHFWXDO� FXULRVLW\�� VHOI�
LPSURYHPHQW��DQG�WHDPZRUN�DWWLWXGHV��
�
)RU� FXUULFXOXP� LPSOHPHQWDWLRQ�� WKH� &',2� ,QLWLDWLYH� VXJJHVWV� WKH� &',2� 6WDQGDUG� DV� EHVW�
SUDFWLFH��8OORD��9LOOHJDV��&pVSHGHV��	�5DPtUH]���������7KH�&',2�6WDQGDUG�LQYROYHV�SUHSDULQJ�
WKH� FRXUVH� WR� DFKLHYH� WKH� OHDUQLQJ� RXWFRPHV� E\� DGDSWLQJ� DSSURSULDWH� WHDFKLQJ�OHDUQLQJ�
SUDFWLFHV��XVLQJ�ODEV��DQG�DVVHVVLQJ�OHDUQLQJ��
�
�
New Brazilian Curriculum Guidelines for engineering education (NCGs) 
�
&RRUGLQDWHG� E\� WKH� 1DWLRQDO� &RXQFLO� RI� (GXFDWLRQ� DQG� FRPSRVHG� RI� VSHFLDOLVWV� IURP� WKH�
DFDGHPLF��SURIHVVLRQDO�DQG�EXVLQHVV�VHFWRUV�ZLWK�NQRZOHGJH�LQ�WKH�D[HV�RI�WKH�JXLGHOLQHV��WKH�
QHZ�1&*V�ZHUH�EXLOW�IURP�ILYH�WKHPDWLF�VXEFRPPLWWHHV��JXLGHG�E\�WKH�JHQHUDO�FRRUGLQDWLRQ��
LQ�RUGHU�WR�SURGXFH�D�VXSSRUW�GRFXPHQW��%5$=,/�������D���2QH�RI�WKH�REMHFWLYHV�LV�WR�UHGXFH�
VFKRRO�GURSRXW��ZKLFK�LV�FRPPRQ�LQ�XQGHUJUDGXDWH�HQJLQHHULQJ�FRXUVHV�LQ�%UD]LO��SURSRVLQJ�D�
QHZ�WHDFKLQJ�OHDUQLQJ�PRGHO�IRU�WHDFKLQJ�HQJLQHHULQJ��GLIIHUHQW�IURP�WKH�ROG�PRGHO�RI�OHFWXUHV�
DQG� VROYLQJ� ERRN� H[HUFLVHV�� FRQVLGHUHG�� LQ� SDUW�� DV� UHVSRQVLEOH� IRU� WKH� ORZ� LQWHOOHFWXDO�
SHUIRUPDQFH�RI�VWXGHQWV��
�
7KH�QHZ�1&*V�LV�D�ODZ�GRFXPHQW�IRU�HQJLQHHULQJ�HGXFDWLRQ�EDVHG�RQ�WKH�ZHOO�NQRZQ�.6$���
NQRZOHGJH�� VNLOOV�� DQG� DWWLWXGHV� �� WKDW� FRQVWLWXWH� WKH� FRPSHWHQFLHV� IRU� WKH� IXWXUH� HQJLQHHU��
7KHUH�LV�DOVR�HYLGHQFH�RI�H[SOLFLW�DGKHUHQFH�WR�DQ�DSSURDFK�FHQWHUHG�RQ�DFWLYH�OHDUQLQJ��ZKLFK�
FRQVLGHU�WKH�VWXGHQW�DV�WKH�SURWDJRQLVW�RI�WKH�WHDFKLQJ�OHDUQLQJ�SURFHVV��&1,�HW�DO����������
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�
7KH�PDLQ�REMHFWLYH�RI�WKLV�GRFXPHQW�LV�WR�SURPRWH�D�FORVHU�DUWLFXODWLRQ�RI�HQJLQHHULQJ�FRXUVHV�
ZLWK�WKH�PDUNHW��ZLWK�WKH�SURGXFWLYH�VHJPHQWV�DQG�ZLWK�SURIHVVLRQDO�FRXQFLOV��ZKLFK�UHTXLUHV�
WKH�HODERUDWLRQ�RI�IOH[LEOH�VWXG\�SURJUDPV��LQ�SHUPDQHQW�HYROXWLRQ��SHUPHDWHG�E\�LQWHJUDWLRQ�
DFWLYLWLHV��,Q�VKRUW��D�FXUULFXOXP�WKDW�PDQDJHV�WR�UHSURGXFH�WKH�UHDO�ZRUNLQJ�FRQGLWLRQV�RI�WKH�
HQJLQHHU�� ZKLFK� LV� QRW� WKH� FDVH� RI� WUDGLWLRQDO� FXUULFXOD�� RI� D� WKHRUHWLFDO� QDWXUH�� DQG� RI�
FRPSDUWPHQWDOL]HG�NQRZOHGJH���
�
,Q� IDFW�� WKH�QHZ�1&*V� LQYHUW� WKH� UHODWLRQVKLS�EHWZHHQ�FRQWHQW� DQG�SURILOH�� LQ� WKH� VHQVH�RI�
VWDUWLQJ�ZLWK�WKH�ILQDO�SURGXFW�RI� WKH�SURFHVV��WKH�JUDGXDWH
V�SURILOH��DQG�VWUXFWXULQJ�WUDLQLQJ�
IURP�WKHUH�EDFNZDUGV��EUHDNLQJ�ZLWK�WKH�ORJLF�RI�VWDUWLQJ�FXUULFXOXP�GHVLJQ�ZLWK�RIIHU�RI�FRQWHQW�
DYDLODEOH�LQ�WKH�LQVWLWXWLRQV�WR�UHDFK�WKH�HJUHVV�SURILOH�IURP�WKHUH��&1,�HW�DO����������
�
,Q� WKLV�ZD\�� WHDFKLQJ� VWUDWHJLHV� VXFK� DV� SURMHFW� SHGDJRJ\� DQG� WKH� HODERUDWLRQ� RI� OHDUQLQJ�
RXWFRPHV�UHSODFH�WKH�H[FOXVLYH�IRFXV�RQ�WKH�WUDQVPLVVLRQ�RI�ERRNLVK�NQRZOHGJH��,Q�D�VHQVH��
WKH�QHZ�1&*V�DUH�LPSUHJQDWHG�ZLWK�SHGDJRJLFDO�ORJLFV�WKDW�HPSKDVL]H�WKH�DFW�RI�OHDUQLQJ��
DQG� WKH� GHYHORSPHQW� RI� VWXGHQWV
� DELOLWLHV� DQG� VNLOOV�� )URP� WKLV� SHUVSHFWLYH�� DV� SDUW� RI� WKH�
SHGDJRJLFDO�SURFHVV�RI�WKH�1&*V��WKHUH�DUH�GHWDLOHG�UHTXLUHPHQWV�WR�EH�PDGH�LQ�WKH�&RXUVH�
3HGDJRJLFDO�3URMHFW��ZKLFK�PXVW�LQFOXGH�WKH�FRPSHWHQFHV�WR�EH�GHYHORSHG��ERWK�JHQHUDO�DQG�
VSHFLILF��DUWLFXODWHG�WR�WKH�DFWLYLWLHV�RI�WHDFKLQJ�OHDUQLQJ�DQG�WKRVH�RI�D�FRPSOHPHQWDU\�QDWXUH��
,Q�WKH�ILHOG�RI�GLGDFWLFV�DQG�DVVHVVPHQW��WKHRU\�DQG�SUDFWLFH�DQG�WKH�FRQWH[W�RI�DSSOLFDWLRQ�DUH�
DVVRFLDWHG�� QHFHVVDU\� IRU� WKH� GHYHORSPHQW� RI� VNLOOV�� WKURXJK� DFWLYH� PHWKRGV�� FHQWUHG� RQ�
WHDPZRUN��IRFXVHG�RQ�VLPXODWLQJ�UHDO�ZRUN�VLWXDWLRQV��ERWK�LQ�WKH�FODVVURRP�DQG�LQ�H[WHQVLRQ�
DFWLRQV�DQG�LQ�WKH�YDULRXV�IRUPV�RI�LQGXVWU\�VFKRRO�LQWHJUDWLRQ��
�
6HYHUDO�DFWLYLWLHV�WKDW�SURPRWH�LQWHJUDWLRQ�DQG�LQWHUGLVFLSOLQDULW\�DUH�DOVR�SURSRVHG��7R�WKLV�HQG��
1&*�VXJJHVWV�FDUU\LQJ�RXW�VFLHQWLILF�LQLWLDWLRQ�ZRUN��DFDGHPLF�FRPSHWLWLRQV��LQWHUGLVFLSOLQDU\�
DQG� WUDQVGLVFLSOLQDU\� SURMHFWV�� H[WHQVLRQ� SURMHFWV�� YROXQWHHU� DFWLYLWLHV�� WHFKQLFDO� YLVLWV��
WHDPZRUN��SURWRW\SH�GHYHORSPHQW��PRQLWRULQJ��SDUWLFLSDWLRQ�LQ�MXQLRU�FRPSDQLHV��LQFXEDWRUV��
DQG� RWKHU� HQWUHSUHQHXULDO� DFWLYLWLHV� �%5$=,/�� ����E��� $FFRUGLQJ� WR� WKH� PHWKRGRORJ\�� WKH�
FXUULFXOXP�FDQ�EH�EXLOW�WKURXJK�WKH�IROORZLQJ�VWHSV��&1,�HW�DO����������
�
•� 'HWHUPLQH�D�VHW�RI�FRPSHWHQFHV�RI�WKH�JUDGXDWH��JHQHUDO�DQG�VSHFLILF���
•� ,QGLFDWH�VSHFLILF�VNLOOV��
•� 6WUXFWXUH�WKH�OHDUQLQJ�RXWFRPHV�UHODWHG�WR�VSHFLILF�VNLOOV��
•� 6HOHFW�WKH�WHDFKLQJ�FRQWHQWV�VR�WKDW�WKH�OHDUQLQJ�RXWFRPHV�DUH�DFKLHYHG��

�
7KH�1&*V�SUHVFULEH�D�OLVW�RI�SUDFWLFDO�DFWLYLWLHV�DQG�OHDUQLQJ�VSDFHV��ZKLFK�FDQ�EH��SUHVHQWLDO��
YLUWXDO��UHPRWH��LWLQHUDQW��RQ�PRELOH�HTXLSPHQW��RU�FROODERUDWLYH��LQ�SDUWQHUVKLSV�ZLWK�SXEOLF�DQG�
SULYDWH� LQVWLWXWLRQV��� 5HJDUGLQJ� DVVHVVPHQW�� WKH� QHZ�1&*V� HPSKDVL]H� VRPH� SHGDJRJLFDO�
SULQFLSOHV�DQG�FRQWLQXRXV�DVVHVVPHQW��ZKLFK�GR�QRW�SULRULWL]H�RQO\�WKH�PHQWLRQ�RI�D�GHJUHH�
�IRUPDWLYH� DVVHVVPHQW��� WKH� GLYHUVLILFDWLRQ� RI� DVVHVVPHQW� LQVWUXPHQWV��ZKLFK� FDQ� EH� GRQH�
WKURXJK� PRQRJUDSKV�� H[HUFLVHV� RU� GLVVHUWDWLRQ� WHVWV�� SUHVHQWDWLRQ� RI� VHPLQDUV� DQG� RUDO�
SUDFWLFHV��UHSRUWV��SURMHFWV�DQG�SUDFWLFDO�DFWLYLWLHV��DPRQJ�RWKHUV��WKDW�GHPRQVWUDWH�OHDUQLQJ�
DQG�VWLPXODWH�WKH�LQWHOOHFWXDO�SURGXFWLRQ�RI�VWXGHQWV��LQGLYLGXDOO\�RU�LQ�D�WHDP��&1,�HW�DO����������
�
)LQDOO\�� WKH�1&*V�GHVFULEH�FRQWHQW�DV�IDFWXDO��FRQFHSWXDO��SURFHGXUDO�NQRZOHGJH�UHODWHG�WR�
WKH� FRJQLWLYH� FDSDFLWLHV� RI� UHPHPEHULQJ�� XQGHUVWDQGLQJ�� DQG� DSSO\LQJ�� LQ� DGGLWLRQ� WR�PRUH�
FRPSOH[�FRJQLWLYH�SURFHVVHV�VXFK�DV�HYDOXDWLQJ��DQDO\VLQJ��DQG�FUHDWLQJ��2WKHU�UHFRPPHQGHG�
PHWKRGRORJLFDO� LQGLFDWLRQV� DUH� WKH� IROORZLQJ� FXUULFXOXP� FRQVWUXFWLRQ� VWUDWHJLHV� �&1,� HW� DO���
�������

�
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�
•� &RUUHODWH�WKH�JHQHUDO�REMHFWLYHV�RI�WKH�FRXUVH�ZLWK�WKH�HJUHVV�SURILOH��
•� %XLOG�D�IUDPHZRUN�UHODWLQJ�WKH�RYHUDOO�REMHFWLYHV�RI�WKH�FRXUVH�ZLWK�VSHFLILF�REMHFWLYHV�RI�

WKH�WUDFNV�DQG�FXUULFXODU�FRPSRQHQWV��
•� 'LYLGH�HDFK�REMHFWLYH��FRPSHWHQFH��LQWR�LWV�FRPSRQHQWV��VNLOOV��NQRZOHGJH��DQG�DWWLWXGHV���
•� %XLOG� D� IUDPHZRUN� UHODWLQJ�GLIIHUHQW� DVVHVVPHQW� LQVWUXPHQWV�DQG� WKH� FRPSRQHQWV�ZLWK�

ZKLFK�WKH\�FDQ�DVVHVV��DV�ZHOO�DV�WKH�UHVSHFWLYH�FRJQLWLYH�GLPHQVLRQ��
•� 5HODWH�HDFK�FRPSHWHQFH�ZLWK�WKH�HYDOXDWLRQ�LQVWUXPHQWV�XVHG��

 
The Brazilian Army curriculum construction methodology 
 
7KH�%UD]LOLDQ�$UP\�ZDV�EDVHG�RQ�WKH�PHWKRGRORJ\�RI�6(1$,���1DWLRQDO� ,QGXVWULDO�/HDUQLQJ�
6HUYLFH� �6(1$,�� ������� LQVHUWLQJ� LPSRUWDQW� FXVWRPL]DWLRQV� VXFK� DV� WKH� 7UDQVYHUVH� $[LV��
FRQWDLQLQJ�VNLOOV��DWWLWXGHV��DQG�YDOXHV�LQKHUHQW�WR�WKH�HQJLQHHULQJ�SURIHVVLRQ��7KLV�7UDQVYHUVH�
$[LV�ZDV�REWDLQHG�WKURXJK�D�EUDLQVWRUP�FDUULHG�RXW�E\�SURIHVVLRQDOV�ZLWK�GLIIHUHQW� OHYHOV�RI�
SURIHVVLRQDO�H[SHULHQFH�UHODWHG�WR�WKHLU�UHVSHFWLYH�TXDOLILFDWLRQ�DUHD��
�
6RPH�FXVWRPL]DWLRQV�DUH�GXH�WR�ZKDW�DOUHDG\�H[LVWHG�EHIRUH�WKH�LPSOHPHQWDWLRQ�RI�WHDFKLQJ�
E\� FRPSHWHQFLHV� LQ� WKH� %UD]LOLDQ� $UP\�� )RU� H[DPSOH�� WKH� SV\FKRORJLFDO� FKDUDFWHULVWLFV� RI�
JUDGXDWHV�ZHUH� GHVFULEHG� LQ� WKH� 3URIHVVLRQDO� 3URILOH�� D� GRFXPHQW� WKDW� UHPDLQHG� DIWHU� WKH�
FKDQJH�LQ�WKH�HGXFDWLRQDO�SDUDGLJP��LQFRUSRUDWLQJ�WKH�PDSSLQJ�RI�FRPSHWHQFHV��ZKLFK�LV�D�
GRFXPHQW�FDOOHG�WKH�)XQFWLRQDO�0DS��LQ�DGGLWLRQ�WR�SUHVHQWLQJ�D�VHOHFWLRQ�RI�FRPSRQHQWV�RI�
WKH�7UDQVYHUVDO�$[LV��
�
7KDW�LV��WKH�3URIHVVLRQDO�3URILOH�VWLOO�HVWDEOLVKHV�WKH�SHUVRQDOLW\�WUDLWV�RI�WKH�JUDGXDWH��DV�ZDV�
GRQH�EHIRUH��EXW�LWV�LQGLFDWLRQ�LV�QRZ�EDVHG�RQ�DQ�LQIHUHQFH�SURFHVV�FHQWUHG�RQ�WKH�GHVFULSWLRQ�
RI�WKH�ZRUN�DFWLYLW\��ZKLFK�DSSHDUV�LQ�WKH�)XQFWLRQDO�0DS��)URP�WKHUH�FRPH�WKH�HOHPHQWV�RI�
WKH�VR�FDOOHG�7UDQVYHUVDO�$[LV��ZKLFK�SHUPHDWH�WKH�HQWLUH�FXUULFXOXP��LQ�WKH�FXUULFXODU��GLGDFWLF�
DQG� HYDOXDWLRQ� DVSHFWV�� 1H[W�� WKH� PHWKRGRORJ\� RI� WKH� %UD]LOLDQ� $UP\� VWLSXODWHV� WKDW� WKH�
,QWHJUDWHG� 3ODQ� RI� 'LVFLSOLQHV� �,3'�� EH� FRPSOHWHG�� ZKLFK� H[SODLQV� ZKDW� WKH� FRQWHQWV� DUH�
QHFHVVDU\�WR�FDUU\�RXW�DQ�LQWHUGLVFLSOLQDU\�DFWLYLW\��7KH�'LVFLSOLQH�3ODQ��'3��LV�DOVR�FRPSOHWHG�
VLPXOWDQHRXVO\�ZLWK�WKH�,3'��DV�LW�LV�QHFHVVDU\�WR�HVWDEOLVK�WKH�GLVFLSOLQHV�DW�WKH�VDPH�WLPH�DV�
WKH�LQWHUVHFWLRQV�EHWZHHQ�WKHP��7KH�HOHPHQWV�RI�WKH�7UDQVYHUVDO�$[LV�DUH�DOVR�LQFOXGHG�LQ�WKH�
,3'�DQG�'3��%5$6,/���������
�
,Q�WKLV�PHWKRGRORJ\��WKHUH�DUH�WKUHH�W\SHV�RI�GLVFLSOLQHV��
�
•� 'LVFLSOLQHV�GLUHFWHG�WR�FRPSHWHQFHV��
•� 'LVFLSOLQHV�IRU�WKH�GHYHORSPHQW�RI�H[LVWLQJ�VNLOOV��DWWLWXGHV�DQG�YDOXHV�LQ�WKH�7UDQVYHUVDO�

$[LV��
•� 'LVFLSOLQHV� RI� IXQGDPHQWDWLRQ� DQG� LQVWUXPHQWDOL]DWLRQ�� ZKLFK� HVWDEOLVK� WKH� EDVHV� RI�

GLVFLSOLQDU\�NQRZOHGJH�DQG�SURYLGH�WKH�OHDUQLQJ�RI�XVHIXO�WHFKQLFDO�NQRZOHGJH�LQ�YDULRXV�
GLVFLSOLQHV�DQG�GLIIHUHQW�ZRUN�DFWLYLWLHV��
�

)LQDOO\�� WKH� &RXUVH� 3HGDJRJLFDO� 3URMHFW� LV� WKH� GRFXPHQW� WKDW� FRQVROLGDWHV� WKH� H[LVWLQJ�
LQIRUPDWLRQ�LQ�WKH�3URIHVVLRQDO�3URILOH��LQ�WKH�,QWHJUDWHG�3ODQ�RI�'LVFLSOLQHV�DQG�LQ�WKH�'LVFLSOLQH�
3ODQV��7KH�*HQHUDO�7DEOH�RI�6FKRRO�$FWLYLWLHV�LV�SUHVHQWHG�LQ�WKH�&RXUVH�3HGDJRJLFDO�3URMHFW��
ZKLFK�LV�D�GRFXPHQW�WKDW�FRQWDLQV�WKH�GLVWULEXWLRQ�RI�WKH�ZRUNORDG�RI�VXEMHFWV�DQG�LQWHJUDWLRQ�
DFWLYLWLHV��,Q�DGGLWLRQ��WKH�&RXUVH�3HGDJRJLFDO�3URMHFW�VKRZV�FRQVWUXFWLYH�DOLJQPHQW��%LJJV��
������DV�D�ZD\�RI�HYROYLQJ�WKH�XQGHUJUDGXDWH�FRXUVH��WKH�FKDUDFWHULVWLFV�RI� IDFXOW\�WUDLQLQJ�
DQG�WKH�PHWKRGRORJ\�IRU�HYDOXDWLQJ�WKH�SURJUDP�DQG�SRVVLEOH�LPSURYHPHQWV��

�
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�
5HJDUGLQJ� WKH� SHGDJRJLFDO� PHWKRGRORJ\� RI� WKH� %UD]LOLDQ� $UP\�� SULRULW\� LV� JLYHQ� WR� DFWLYH�
WHDFKLQJ�OHDUQLQJ�PHWKRGV��FHQWUHG�RQ�WKH�VWXGHQW��VXFK�DV�YDULRXV�W\SHV�RI�DFDGHPLF�JURXS�
DFWLYLWLHV��SURMHFW�EDVHG�OHDUQLQJ��DQG�SUREOHP�VROYLQJ�PHWKRGV��6HYHUDO�V\VWHPDWLF�SODQQLQJ�
DQG� HYDOXDWLRQ� RI� WKH� VR�FDOOHG� OHDUQLQJ� FRQWHQWV� DUH� DOVR� SURSRVHG�� IDFWXDO�� FRQFHSWXDO��
SURFHGXUDO�� DQG�DWWLWXGLQDO��ZKLFK�DUH�GLVWLQJXLVKHG�DFFRUGLQJ� WR�GLIIHUHQW� WHDFKLQJ�OHDUQLQJ�
SURFHVVHV��UHTXLULQJ�GLIIHUHQW�GLGDFWLF�DQG�HYDOXDWLRQ�SURFHGXUHV��&ROO��3R]R��6DUDELD��	�9DOOV��
�������,Q�WXUQ��LQ�WKH�HGXFDWLRQDO�HYDOXDWLRQ�SDUW��VHYHUDO�LQVWUXPHQWV�DUH�IRUHVHHQ��,Q�DGGLWLRQ��
WKHUH� DUH� WRROV� IRU� FKHFNLQJ� UHVXOWV� LQ� DVVHVVPHQWV� WKDW� DUH� FDSDEOH� RI� VFDOLQJ� VWXGHQW�
SHUIRUPDQFHV��EDVHG�RQ�FHUWDLQ�FULWHULD��%5$=,/���������
 
THE CHALLENGE OF METHODOLOGICAL INTEGRATION 
 
7KH�QHZ�1&*V�LQGLFDWH�DOO�WKH�UHTXLUHPHQWV�WKDW�PXVW�EH�SUHVHQW�LQ�WKH�&RXUVH�3HGDJRJLFDO�
3URMHFW� WR� PHHW� WKH� QHHGV� RI� WKH� HQJLQHHU� ZKR� JUDGXDWHG� IURP� D� %UD]LOLDQ� XQLYHUVLW\�� ,Q�
VXPPDU\�� WKH�&RXUVH�3HGDJRJLFDO� 3URMHFW�PXVW� FOHDUO\� FRQWDLQ� WKH� OHDUQLQJ� RXWFRPHV�� DOO�
DFDGHPLF�DFWLYLWLHV�WR�DFKLHYH�WKHVH�REMHFWLYHV��WHDFKHU�WUDLQLQJ�DQG�DSSURSULDWH�DVVHVVPHQW�
IRUPV�IRU�HDFK�W\SH�RI�DFWLYLW\�VHOHFWHG��$FDGHPLF�DFWLYLWLHV�LQYROYH�OHFWXUHV��DFWLYH�OHDUQLQJ��
H[WUDFXUULFXODU� DFWLYLWLHV�� WHDPZRUN�� DQG� XVH� RI� ODERUDWRULHV�� 7KLV� FRQFHSW� RI� FRQVWUXFWLYH�
DOLJQPHQW��SUHVHQW�LQ�DOO�DSSURDFKHV�SUHVHQWHG�LQ�WKLV�ZRUN��LV�VKRZQ�LQ�)LJXUH����
�

�
�

)LJXUH����&RQVWUXFWLYH�DOLJQPHQW��%LJJV���������
�

+RZHYHU��WKH�1&*V�GR�QRW�VKRZ�D�PHWKRGRORJ\�IRU�FXUULFXOXP�FRQVWUXFWLRQ��,W�VKRXOG�EH�QRWHG�
WKDW�WKH�%UD]LOLDQ�0LQLVWU\�RI�(GXFDWLRQ�FRQGXFWV�SHULRGLF�HYDOXDWLRQV�RI�HDFK�XQGHUJUDGXDWH�
FRXUVH�WR�YHULI\�ZKHWKHU�WKH�UHVSHFWLYH�&RXUVH�3HGDJRJLFDO�3URMHFW�FRPSOLHV�ZLWK�WKH�1*&V��
,Q�FDVH�WKH�&RXUVH�3HGDJRJLFDO�3URMHFW�GRHV�QRW�FRPSO\�ZLWK�WKH�1&*V��WKH�XQGHUJUDGXDWH�
FRXUVH�PD\�EH�GLVTXDOLILHG�WR�JUDGXDWH�QHZ�SURIHVVLRQDOV��
�
7KH�&',2�DSSURDFK�XVHV�D�FXUULFXOXP�FRQVWUXFWLRQ�PHWKRGRORJ\�WKURXJK�WKH�&',2�6WDQGDUGV��
7KH�FRQWHQW�RI�WKH�&RXUVH�3HGDJRJLFDO�3URMHFW��GHWHUPLQHG�E\�WKH�1&*V��LV�YHU\�PXFK�LQ�OLQH�
ZLWK�WKH�WRSLFV�WR�EH�GHYHORSHG�E\�WKH�&',2�6WDQGDUGV��5H]HQGH��1HWR��	�5RGULJXHV����������
�

�
���
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7KH�%UD]LOLDQ�$UP\�FXUULFXOXP�FRQVWUXFWLRQ�PHWKRGRORJ\�SURYLGHV�WKH�GRFXPHQWDWLRQ�RI�WKH�
VWHSV�XS�WR�WKH�ILQDO�FRQVWUXFWLRQ�RI�WKH�&RXUVH�3HGDJRJLFDO�3URMHFW��,Q�%UD]LO�WKLV�LV�LPSRUWDQW�
EHFDXVH� WKH�&RXUVH�3HGDJRJLFDO� 3URMHFW� LV� DQ� HYDOXDWLRQ� GRFXPHQW� LQ� DFFRUGLQJ�ZLWK� WKH�
%UD]LOLDQ� HGXFDWLRQ� ODZ�� 'XULQJ� WKH� GHYHORSPHQW� RI� WKH� &RXUVH� 3HGDJRJLFDO� 3URMHFW�� WKH�
GRFXPHQWDWLRQ�SURSRVHG�E\�WKH�%UD]LOLDQ�$UP\�PHWKRGRORJ\�ZDV�FRQVLGHUHG�YHU\�XVHIXO��DV�LW�
KHOSHG�WR�FRQVROLGDWH�WKH�JXLGHOLQHV�FRQWDLQHG�LQ�WKH�&',2�6WDQGDUGV��WKH�QHHGV�SUHVFULEHG�
E\�WKH�QHZ�1&*V�DQG�WKH�LGHDV�RI�DOO�SDUWLFLSDQWV�LQ�WKH�FXUULFXOXP�FRQVWUXFWLRQ�SURFHVV��
�
7DEOH���VKRZV�WKH�VXPPDU\�RI�WKH�V\QHUJ\�EHWZHHQ�WKH�H[LVWLQJ�FXUULFXOXP�FRQVWUXFWLRQ�WRSLFV�
LQ�WKH�QHZ�1&*V��LQ�WKH�&',2�6WDQGDUGV�DQG�LQ�WKH�PHWKRGRORJ\�RI�WKH�%UD]LOLDQ�$UP\��
�

7DEOH����$OLJQPHQW�RI�WKH�QHZ�1&*V�SURSRVLWLRQV��&',2�6WDQGDUGV�DQG�GRFXPHQWV�LQ�
%UD]LOLDQ�$UP\�PHWKRGRORJ\�IRU�WKH�&RXUVH�3HGDJRJLFDO�3URMHFWV��

 
Propositions for Course 
Pedagogical Project�by 

NCGs 
CDIO Standards 

Brazilian Army methodology 

,QGXFWLRQ�RI�LQQRYDWLYH�
LQVWLWXWLRQDO�SROLFLHV�

&',2�DV�FRQWH[W� &RXUVH�3HGDJRJLFDO�3URMHFW�

3URJUDP�HYDOXDWLRQ� &RXUVH�3HGDJRJLFDO�3URMHFW�

)RFXV�RQ�WHDFKLQJ�
WKURXJK�VNLOOV�
GHYHORSPHQW�

,QWHJUDWHG�FXUULFXOXP� ,QWHJUDWHG�3ODQ�RI�'LVFLSOLQHV�

/HDUQLQJ�RXWFRPHV� 3URIHVVLRQDO�3URILOH�
&RPSHWHQFHV���7UDQVYHUVH�$[LV�

(PSKDVLV�RQ�PDQDJLQJ�
WKH�OHDUQLQJ�SURFHVV�

,QWURGXFWLRQ�WR�HQJLQHHULQJ� ,QWHJUDWHG�3ODQ�RI�'LVFLSOLQHV�

,QWHJUDWHG�OHDUQLQJ�
H[SHULHQFHV� ,QWHJUDWHG�3ODQ�RI�'LVFLSOLQHV�

/HDUQLQJ�DVVHVVPHQW� 'LVFLSOLQH�3ODQ�

(QJLQHHULQJ�ZRUNVSDFHV� 'LVFLSOLQH�3ODQ�

5HODWLRQVKLS�
VWUHQJWKHQLQJ�ZLWK�

GLIIHUHQW�RUJDQL]DWLRQV�
'HVLJQ�LPSOHPHQW�

H[SHULHQFHV� ,QWHJUDWHG�3ODQ�RI�'LVFLSOLQHV�

,QQRYDWLYH�WHDFKLQJ�
PHWKRGRORJLHV� $FWLYH�OHDUQLQJ� 'LVFLSOLQH�3ODQ�

9DOXLQJ�IDFXOW\�WUDLQLQJ�

(QKDQFHPHQW�RI�IDFXOW\�
FRPSHWHQFH� &RXUVH�3HGDJRJLFDO�3URMHFW�

(QKDQFHPHQW�RI�IDFXOW\�
WHDFKLQJ�FRPSHWHQFH� &RXUVH�3HGDJRJLFDO�3URMHFW�

$QRWKHU� WRSLF� IRU� LQWHJUDWLQJ� WKH� PHWKRGRORJLHV� LV� WKH� VHOHFWLRQ� RI� NQRZOHGJH�� VNLOOV�� DQG�
DWWLWXGHV�WKDW�HQJLQHHULQJ�VWXGHQWV�VKRXOG�KDYH�ZKHQ�WKH\�OHDYH�XQLYHUVLW\��
�
7KH�SDUWLFLSDQWV�EHJDQ� WKH�FXUULFXOXP�GHVLJQ�SURFHVV� WKURXJK�D�FDUHIXO�VWXG\�RI� WKH�&',2�
6\OODEXV��WR�FRPSDUH�LW�ZLWK�WKH�OHDUQLQJ�RXWFRPHV�HVWDEOLVKHG�E\�WKH�%UD]LOLDQ�HGXFDWLRQ�ODZV��
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WKH�HQJLQHHULQJ�FRPSDQLHV�DQG�VRFLHW\��)RU�HQJLQHHULQJ�KLJKHU�HGXFDWLRQ��WKH�%UD]LOLDQ�ODZ�
GHWHUPLQHV�WKH�OHDUQLQJ�RXWFRPHV�DUH�LQ�DFFRUGDQFH�ZLWK�WKH�1&*V�IRU�HQJLQHHULQJ�FRXUVHV�
�%UD]LO������E���7R�H[HUFLVH�WKH�HQJLQHHU�SURIHVVLRQ��WKH�)HGHUDO�&RXQFLO�RI�(QJLQHHULQJ�DQG�
$JURQRP\��)&($��������HVWDEOLVKHV�WKH�DFWLYLWLHV��DELOLWLHV��DQG�UHVSRQVLELOLWLHV�RI�WKH�HQJLQHHU��
7KH� NQRZOHGJH�� VNLOOV�� DQG� DWWLWXGHV�� GHWHUPLQHG� E\� WKH� 1DWLRQDO� &XUULFXODU� *XLGHOLQHV� RI�
(QJLQHHULQJ� 8QGHUJUDGXDWH� 3URJUDPV� �%UD]LO�� ����E�� DQG� E\� WKH� )HGHUDO� &RXQFLO� RI�
(QJLQHHULQJ�DQG�$JURQRP\� �)&($���������SUHVHQW�D�VWURQJ�VLPLODULW\�� ,Q� WKLV�ZD\��7DEOH���
FRUUHODWHV� WKH� GHPDQGV� RI� 1DWLRQDO� *XLGHOLQHV� DQG� )HGHUDO� &RXQFLO� RI� (QJLQHHULQJ� DQG�
$JURQRP\��)&($��������ZLWK�WKH�VNLOOV�DQG�NQRZOHGJH�SURSRVHG�E\�WKH�VHFWLRQV�RI�WKH�&',2�
6\OODEXV��
�
7DEOH����&RUUHODWLRQ�RI�FRPSHWHQFHV�EHWZHHQ�WKH�%UD]LOLDQ�DVSHFWV�DQG�WKH�&',2�6\OODEXV��

�
Competencies established by the NCGs and by FCEA  CDIO Syllabus  

$SSO\� PDWKHPDWLFDO�� VFLHQWLILF�� WHFKQRORJLFDO�� DQG�
LQVWUXPHQWDO�NQRZOHGJH�WR�WKH�HQJLQHHULQJ�

� 'LVFLSOLQDU\�
NQRZOHGJH�DQG�
UHDVRQLQJ�

'HVLJQ�DQG�FRQGXFW�H[SHULPHQWV�DQG�LQWHUSUHW�UHVXOWV�

�
3HUVRQDO�DQG�

SURIHVVLRQDO�VNLOOV�
DQG�DWWULEXWHV�

�

3ODQQLQJ��VXSHUYLVH��HODERUDWH��DQG�FRRUGLQDWH�HQJLQHHULQJ�
SURMHFWV�DQG�VHUYLFHV�
,GHQWLI\��IRUPXODWH��DQG�VROYH�HQJLQHHULQJ�SUREOHPV�

'HYHORS�DQG�RU�XVH�QHZ�WRROV�DQG�WHFKQLTXHV�

8QGHUVWDQG�DQG�DSSO\�SURIHVVLRQDO�HWKLFV�DQG�UHVSRQVLELOLW\�

$VVXPH� WKH� SRVWXUH� RI� SHUPDQHQW� VHDUFK� IRU� SURIHVVLRQDO�
XSGDWLQJ�

&RPPXQLFDWLQJ�HIIHFWLYHO\�LQ�ZULWWHQ��RUDO�DQG�JUDSKLF�IRUPV� � ,QWHUSHUVRQDO�VNLOOV��
WHDPZRUN�DQG�
FRPPXQLFDWLRQ�:RUN�LQ�PXOWLGLVFLSOLQDU\�WHDPV�

&RQFHLYH�� GHVLJQ�� DQG� DQDO\]H� V\VWHPV�� SURGXFWV�� DQG�
SURFHVVHV�

� &RQFHLYLQJ��
GHVLJQLQJ��

LPSOHPHQWLQJ��DQG�
RSHUDWLQJ�V\VWHPV�LQ�

WKH�HQWHUSULVH��
VRFLHWDO�DQG�
HQYLURQPHQWDO�
FRQWH[W�±�WKH�

LQQRYDWLRQ�SURFHVV�

6XSHUYLVH�WKH�RSHUDWLRQ�DQG�PDLQWHQDQFH�RI�V\VWHPV�

(YDOXDWH�WKH�LPSDFW�RI�HQJLQHHULQJ�DFWLYLWLHV�LQ�WKH�VRFLDO�DQG�
HQYLURQPHQWDO�FRQWH[W�

(YDOXDWH�WKH�HFRQRPLF�IHDVLELOLW\�RI�HQJLQHHULQJ�SURMHFWV�

7DEOH���VKRZV�WKDW�WKH�&',2�6\OODEXV�DGGUHVVHV�DOO�WKH�QHHGV�RI�%UD]LOLDQ�HGXFDWLRQ�ODZV�DQG�
WKH� H[HUFLVH� RI� HQJLQHHULQJ� DFWLYLW\� LQ� FRPSDQLHV� �)HGHUDO� &RXQFLO� RI� (QJLQHHULQJ� DQG�
$JURQRP\� UHTXLUHPHQWV��� 7KH�%UD]LOLDQ�$UP\�PHWKRGRORJ\� LQYROYHV�PLOLWDU\� HQJLQHHU� VNLOOV�
ZLWK�FKDUDFWHULVWLFV�YHU\�VLPLODU�WR�WKH�&',2�6\OODEXV�DQG�ZLOO�QRW�EH�GHWDLOHG�LQ�WKLV�SDSHU��
�
%HDULQJ� LQ�PLQG� WKDW� WKH�&',2�6\OODEXV� LV�FXUUHQW� UHVHDUFK��ZKLFK�PHHWV� WKH�QHHGV�RI� WKH�
PRGHUQ�HQJLQHHU��WKH�,0(�ZRUNLQJ�JURXS�GHFLGHG�WR�DGRSW�WKH�&',2�6\OODEXV�DV�D�EDVLV�IRU�
FKRRVLQJ�VNLOOV�DQG�DWWLWXGHV��ZLWK�WKH�QHFHVVDU\�FXVWRPL]DWLRQV�IRU�HDFK�HQJLQHHULQJ�SURJUDP��
7KXV�� DV� SUHYLRXVO\� GHVFULEHG�� WKLV� NQRZOHGJH�� VNLOOV� DQG� DWWLWXGHV� ZLOO� EH� SUHVHQW� LQ� WKH�
3URIHVVLRQDO�3URILOH�GRFXPHQW��
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FINAL REMARKS 
 
7KH� ,0(
V� FXUULFXOXP� FRQVWUXFWLRQ� PHWKRGRORJ\� ZDV� EXLOW� IURP� WKH� %UD]LOLDQ� $UP\�
PHWKRGRORJ\��WKH�QHZ�1&*V�DQG�WKH�&',2�DSSURDFK��WKURXJK�FXVWRPL]DWLRQ�SURFHGXUHV��7KH�
%UD]LOLDQ�$UP\
V�PHWKRGRORJ\�ZDV�SUHGRPLQDQW�GXH� WR� LWV�JUHDWHU�VLPSOLFLW\�DQG�EHFDXVH� LW�
ZDV� D� FXUULFXOXP� FRQVWUXFWLRQ� PHWKRGRORJ\� DQG� QRW� D� GLDJQRVWLF� RQH�� ZKLFK� ZDV� PRUH�
LPSRUWDQW��DOORZLQJ�WKH�TXLFN�H[HFXWLRQ�RI�WKH�WHDFKLQJ�UHIRUP�LQ�WHQ�HQJLQHHULQJ�FRXUVHV���D�
QRW� LQVLJQLILFDQW� IDFWRU� LQ�YLHZ�RI� WKH�SUHVVLQJ�GHDGOLQHV� IRU� WKH� LPSOHPHQWDWLRQ�RI� WKH�QHZ�
JXLGHOLQHV�IRU�HQJLQHHULQJ�HGXFDWLRQ��UHTXLUHG�E\�WKH�%UD]LOLDQ�0LQLVWU\�RI�(GXFDWLRQ��DV�ZHOO�
DV�IRU�FRPSHWHQFH�EDVHG�OHDUQLQJ��GHPDQGHG�E\�WKH�%UD]LOLDQ�$UP\��
�
$QRWKHU�UHOHYDQW�LQQRYDWLRQ�LQ�WKH�IDFH�RI�WKH�$UP\
V�PHWKRGRORJ\�ZDV�WKH�LQVHUWLRQ�RI�VNLOOV��
ZKLFK� ZHUH� LQFOXGHG� LQ� WKH� &',2� DQG� LQ� WKH� QHZ� 1&*V�� DQG� ZHUH� LQFRUSRUDWHG� LQ� WKH�
7UDQVYHUVDO�$[LV�� WR�DSSHDU� LQ�,QWHJUDWHG�3ODQ�RI�'LVFLSOLQHV�DQG�'LVFLSOLQH�3ODQ��ZLWK�FOHDU�
LQGLFDWLRQV�IRU�WKHLU�GHYHORSPHQW�LQ�GLGDFWLF�VLWXDWLRQV�DQG�RI�HYDOXDWLRQ��
�
,W� LV� LPSRUWDQW� WR� KLJKOLJKW� WKDW�� GHVSLWH� WKH� ,0(� PHWKRGRORJ\� EHLQJ� EDVHG� RQ� FXUULFXOXP�
FRQVWUXFWLRQ��LW�LV�EDVHG�RQ�WKH�DQDO\VLV�RI�H[LVWLQJ�FXUULFXOD��ZKLFK�DUH�VXEMHFWHG�WR�FULWLFLVP�
LQ� WKH�FRQWH[W�RI�HQJLQHHULQJ�SURJUDPV�DQG� WR�D�SURFHVV�RI� WUDQVSRVLWLRQ� WR�QHZ�PRGHOV�RI�
GRFXPHQWV�WR�WKH�QHZ�HGXFDWLRQ�FXUULFXOXP��1XPHURXV�SHGDJRJLFDO� WUDLQLQJ�VHVVLRQV�ZHUH�
FDUULHG�RXW�IRU�SURJUDP�FRRUGLQDWRUV�WR�SUHYHQW�WKH�UHIRUP�IURP�PHUHO\�FKDQJLQJ�WHUPLQRORJLHV��
PDLQWDLQLQJ� WKH� VDPH� FXVWRPDU\� ORJLF� RI� FRQWHQW� VHOHFWLRQ�� EDVHG� DERYH� DOO� RQ� VFKRRO�
WUDGLWLRQV��,W�LV�LPSRUWDQW�WR�HPSKDVL]H�WKH�IDFW�WKDW�IRU�PRUH�WKDQ���\HDUV�WKH�LGHDV�RI�WKH�&',2�
DQG�WKH�PHWKRGRORJ\�RI�WKH�%UD]LOLDQ�$UP\�KDYH�EHHQ�GLVVHPLQDWHG�WKURXJK�OHFWXUHV�DQG�VPDOO�
WUDLQLQJ�VHVVLRQV�IRU�SURIHVVRUV��IDFLOLWDWLQJ�WKH�DFFHSWDQFH�RI�,0(�IDFXOW\��7KH�DFFHSWDQFH�RI�
DFWLYH� OHDUQLQJ� DQG� LQWHUGLVFLSOLQDU\� DSSURDFKHV� LV� FRQVLGHUDEOH�� EHLQJ� PDUNHG� E\� VRPH�
VSRQWDQHRXV�H[SHULHQFHV�RI�SURIHVVRUV�LQ�GLIIHUHQW�SURJUDPV��
 
FINANCIAL SUPPORT ACKNOWLEDGEMENTS 
 
7KH�DXWKRUV�JUDWHIXOO\�DFNQRZOHGJH�WKH�ILQDQFLDO�VXSSRUW�E\�WKH�%UD]LOLDQ�$UP\��
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