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�
ABSTRACT 
�
7KH�&',2�LQLWLDWLYH��DQ�HGXFDWLRQDO�IUDPHZRUN�WKDW�FRPSULVHV����VWDQGDUGV�IRU�HYDOXDWLQJ�DQG�
UHIRUPLQJ�HQJLQHHULQJ�SURJUDPV��7KH�IUDPHZRUN�KDV�EHFRPH�D�JXLGLQJ�SULQFLSOH�IRU�SURJUDP�
OHDGHUV�WR�UHIRUP�DQG�HYDOXDWH�FXUULFXOXPV��FUHDWH�EHQFKPDUNV��DQG�DOLJQ�OHDUQLQJ�JRDOV�ZLWK�
ZRUOGZLGH� DSSOLFDWLRQ�� PDNLQJ� LW� D� IUDPHZRUN� IRU� FRQWLQXRXV� LPSURYHPHQW�� 7KH� 6FKRRO� RI�
$UFKLWHFWXUH�DQG� WKH�%XLOW�(QYLURQPHQW� �$%(��DW�6LQJDSRUH�3RO\WHFKQLF�DGRSWHG� WKH�&',2�
IUDPHZRUN�WR�JXLGH�QRQ�HQJLQHHULQJ�GLSORPD�SURJUDPV�WRZDUGV�FRQWLQXRXV�LPSURYHPHQW��$�
SURIHVVLRQDO�GHYHORSPHQW�FRXUVH�ZDV�GHVLJQHG�E\�WKH�$%(�7HDFKLQJ�	�/HDUQLQJ��7	/��XQLW�
WR�FRDFK�SURJUDP�OHDGHUV�RQ�HYDOXDWLQJ�WKHLU�SURJUDPV���7KHLU�LQLWLDO�WDVN�DIWHU�FRPSOHWLQJ�SDUW�
��FRDFKLQJ�ZDV�WR�PDS�WKHLU�GLSORPD�SURJUDP�WR�&',2�VWDQGDUGV� 
� 
7KLV�SDSHU� IRFXVHV�RQ�KRZ�RQH�RI� WKH�QRQ�HQJLQHHULQJ�SURJUDPV��D� WKUHH�\HDU�'LSORPD� LQ�
$UFKLWHFWXUH� IURP� WKH� 6LQJDSRUH� 3RO\WHFKQLF�� PDSV� LWVHOI� WR� &',2� �&RQFHLYH�� 'HVLJQ�
,PSOHPHQW�� 2SHUDWH�� VWDQGDUGV�� VSHFLILFDOO\� &',2� ����� ZLWK� D� VSHFLILF� HPSKDVLV� RQ�
VXVWDLQDELOLW\��7KLV�SDSHU�ILUVW�GLVFXVVHV�KRZ�VXVWDLQDELOLW\�NQRZOHGJH�KDV�EHHQ�LQFRUSRUDWHG�
LQ� WKH� SURJUDP� �YHUWLFDO� LQWHJUDWLRQ��� OHYHOOLQJ� XS� SURJUHVVLYHO\� RYHU� WKH� WKUHH� \HDUV� RI� WKH�
SURJUDP��,W�WKHQ�GHVFULEHV�WKH�PDSSLQJ�RI�&',2�VWDQGDUGV�LQ�WKH�SURJUDP�YLD�WKUHH�WKUHDGV��
��� WKH� SURFHVV� RI� DUFKLWHFWXUDO� SUDFWLFH�� ��� 6NLOOV� IUDPHZRUN� IRU� WKH� $UFKLWHFWXUH� VHFWRU�� ���
*UHHQ�0DUN� ������ � 7KH� SURJUDP� DGGUHVVHV� ��� RXW� RI� WKH� ��� 8QLWHG� 1DWLRQV� 6XVWDLQDEOH�
'HYHORSPHQW�*RDOV��6'*V��DQG� LPSOHPHQWV�WKHP�WKURXJK�D�KRUL]RQWDO� LQWHJUDWHG�\HDU� WZR�
FXUULFXOXP����7KH�VHOHFWHG�FRXUVH��'HVLJQ�6WXGLR�,��$UFKLWHFWXUH���'6��$���LV�FHQWHUHG�RQ�DQ�
LQWHJUDWHG� GHVLJQ� SURMHFW� WKDW� SURYLGHV� VWXGHQWV� ZLWK� WKH� RSSRUWXQLWLHV� WR� DSSO\� DQG�
FRQWH[WXDOL]H�VXVWDLQDELOLW\�NQRZOHGJH��VNLOOV��DQG�DWWLWXGHV�ZLWK�WHFKQRORJLFDO�DGYDQFHV��7KLV�
SDSHU�DOVR�SUHVHQWV�WKH�ILQGLQJV�IURP�VWXGHQWV¶�IHHGEDFN�DQG�OHDUQLQJ�UHIOHFWLRQV�RI�'6��$��
DV� ZHOO� DV� WKH� WHDFKLQJ� WHDP¶V� SHUVSHFWLYHV�� ,W� WKHQ� FRQFOXGHV� ZLWK� FRQVLGHUDWLRQV� RI�
LQFRUSRUDWLQJ�VXVWDLQDELOLW\�DQG�WKH�FKDOOHQJHV�RI�WHDFKLQJ�VXVWDLQDELOLW\�LQ�'6��$�� 
�
�
KEYWORDS 
�
6XVWDLQDELOLW\�GHYHORSPHQW��GHVLJQ�LPSOHPHQW��DUFKLWHFWXUH��QRQ�HQJLQHHULQJ��&',2�VWDQGDUG�
��������DQG���DQG�&',2�RSWLRQDO�VWDQGDUG������
 
 
BACKGROUND 
 
&',2�KDV�EHHQ�WKH�DQFKRULQJ�FXUULFXOXP�IUDPHZRUN�IRU�HQJLQHHULQJ�FRXUVHV�LQ�WKH�6LQJDSRUH�
3RO\WHFKQLF� VLQFH� ������ ,Q� ������ WKH� 6FKRRO� RI� $UFKLWHFWXUH� DQG� %XLOW� (QYLURQPHQW� �$%(��
7HDFKLQJ�DQG�/HDUQLQJ�8QLW��7/8��ODXQFKHG�DQ�HQKDQFHG�SURIHVVLRQDO�GHYHORSPHQW�SURJUDP�
�&',2�VWDQGDUG�����IRU�SURJUDP�OHDGV�WR�VWUHQJWKHQ�WKHLU�FXUUHQW�SURJUDP�FXUULFXOXP�DV�ZHOO�
DV� WHDFKLQJ� DQG� OHDUQLQJ� DSSURDFK��� ,W� DOVR� DLPV� WR� ZLGHQ� LWV� UHDFK� WR�QRQ�HQJLQHHULQJ�
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SURJUDPV��7KH�SURJUDP� OHDGV�RI� VL[�GLSORPDV� LQ�$%(�ZHUH� WUDLQHG�WR�PDS� WKHLU� FXUULFXOXP�
RQWR�&',2����VWDQGDUGV��IRFXVLQJ�RQ�PDNLQJ�VXVWDLQDELOLW\�PRUH�YLVLEOH�WR�WHDFKLQJ�VWDII�DQG�
VWXGHQWV�DQG�VWUHQJWKHQLQJ� LW�XVLQJ�WKH�&',2�DSSURDFK���2XW�RI� WKHVH�VL[�SURJUDPV��RQH� LV�
HQJLQHHULQJ� DQG� ILYH� DUH� QRQ�HQJLQHHULQJ��7KLV� SDSHU� WKHQ� IRFXVHV� RQ� RQH� RI� WKH� QRQ�
HQJLQHHULQJ�SURJUDPV��D� WKUHH�\HDU�'LSORPD� LQ�$UFKLWHFWXUH��'$5&+���PDSV� LWVHOI� WR�&',2�
VWDQGDUGV��VSHFLILFDOO\�&',2������ZKHUH�VXVWDLQDELOLW\��&',2�RSWLRQDO�VWDQGDUG������LV�RQH�RI�
WKH�IRFXVHV��
�
LITERATURE REVIEW 
�
$V�WKH�ZRUOG¶V�FOLPDWH�FRQWLQXHV�WR�EH�LPSDFWHG�E\�WKH�UHSHUFXVVLRQV�IURP�JOREDO�ZDUPLQJ��
WHDFKLQJ�VXVWDLQDELOLW\�KDV�EHFRPH�D�SULRULW\�HGXFDWLRQ�DW�DOO�OHYHOV���:H�EHOLHYH�WKDW�D�FKDQJH�
LQ� SHRSOH¶V� DWWLWXGHV� DQG� EHKDYLRXUV� LV� HVVHQWLDO� IRU� VXVWDLQDEOH� GHYHORSPHQW�� � 7R� WHDFK�
VXVWDLQDELOLW\�LV�WKHUHIRUH�WR�DGRSW�WHDFKLQJ�PHWKRGV�WKDW�ZLOO�FKDQJH�VWXGHQWV¶�DWWLWXGHV�DQG�
EHKDYLRXUV� WRZDUGV� VXVWDLQDELOLW\�� � 6RPH� RI� WKH� IDFWRUV� WKDW� DIIHFW� VWXGHQW� DWWLWXGHV� DQG�
EHKDYLRUV� WRZDUGV� WKH� HQYLURQPHQW� DQG� VXVWDLQDELOLW\� LQFOXGH� NQRZOHGJH� DQG� OHYHO� RI�
DZDUHQHVV��6DKLQ�	�(UNDO���������DV�ZHOO�DV�HFRQRPLF�LVVXHV��5RVHQWUDWHU�	�%XUNH����������
7KHUH�DUH�WZR�DSSURDFKHV�WR�VWLPXODWH�LQFUHDVHG�OHYHOV�RI�FDUH�IRU�WKH�HQYLURQPHQW�DQG�SUR�
HQYLURQPHQWDO�DWWLWXGHV�DQG�EHKDYLRUV��3L]PRQ\�/HY\�	�0LFKHO����������7KH�WZR�DSSURDFKHV�
DUH��RQH��WKURXJK�H[WUD�FXUULFXODU�DFWLYLWLHV�ZKHUH�VWXGHQWV�SDUWLFLSDWH�LQ�VXVWDLQDELOLW\�HYHQWV�
DQG�LQLWLDWLYHV�WKDW�UDLVH�DZDUHQHVV�RI�HQYLURQPHQWDO�LVVXHV�DQG�SURPRWH�VXVWDLQDELOLW\��7KH�
VHFRQG� DSSURDFK�� ZKLFK� LV� DOVR� WKH� IRFXV� RI� WKLV� SDSHU�� LV� WR� LQWHJUDWH� VXVWDLQDELOLW\�
FRPSRQHQWV�LQWR�FXUULFXOXP�WKURXJK�D�GHVLJQ�LPSOHPHQW�SURMHFW��7KLV�FDQ�EH�GRQH�WKURXJK�WKH�
YHKLFOH�RI�DQ� LQWHJUDWHG�GHVLJQ�SURMHFW�ZKHUH� WKH�VWXGHQWV�GHVLJQ�D�PXOWL�VWRUH\� UHVLGHQWLDO�
GHYHORSPHQW�� VWLPXODWLQJ�SURIHVVLRQDO�SUDFWLFH�E\�FRQFHLYLQJ��GHVLJQLQJ��DQG� LPSOHPHQWLQJ�
WKHLU�SURMHFW��7KLV�SURYLGHV�D�SUDFWLFDO�DQG�H[SHULHQWLDO�H[SHULHQFH�LQ�QDWXUH��UHODWHG�WR�UHDO�OLIH�
FRQGLWLRQV�ZKLOH�JDLQLQJ� NQRZOHGJH�� LQYROYLQJ� VWXGHQWV� LQ� FULWLFDO� WKLQNLQJ�DQG� UHIOHFWLRQ�RQ�
DFWLRQ����
�
7HFKQRORJ\�� HVSHFLDOO\� UHODWHG� VRIWZDUH� SOD\V� D� NH\� UROH� LQ� VXSSRUWLQJ� WKH� WHDFKLQJ� RI�
VXVWDLQDELOLW\� �0DURXOL��HW�DO�������D��� � �([DPSOH�VXFK�DV�VLPXODWLRQ�VRIWZDUH� LQWURGXFHG� WR�
VWXGHQWV�IRU�XVHG�LQ�WKHLU�SURMHFW�WR�DQDO\VH�XUEDQ�IRUPV�LQ�UHODWLRQ�WR�VKDGRZ��ZLQG�DQG�VRODU�
LQVRODWLRQ��
�
INTRODUCTION 
�
2ULJLQDOO\�QDPHG�DV�'LSORPD�LQ�$UFKLWHFWXUDO�7HFKQRORJ\��'$7���WKH�'$5&+�SURJUDP�EHJDQ�
LQ�6LQJDSRUH�3RO\WHFKQLF�DV�D�GUDIWLQJ�FRXUVH�LQ�������SURYLGLQJ�YRFDWLRQDO�WUDLQLQJ�IRU�VWXGHQWV�
ZKR�ZLOO�PRYH�RQ�WR�ILOO�WKH�UROH�RI�GUDIWVPDQ�XSRQ�JUDGXDWLRQ��,Q�WKH�\HDU�������WKH�SURJUDP�
DGMXVWHG� LWV� FXUULFXOXP� WR� H[SDQG� LWV� JUDGXDWH� SURILOH� IURP� D� GUDIWVPDQ� WR� WKH� UROH� RI� DQ�
DUFKLWHFWXUDO�DVVLVWDQW��:LWK� WKLV�DGMXVWPHQW�� WKH�SURJUDP�ZDV�WKHQ�UHQDPHG�DV�'LSORPD�LQ�
$UFKLWHFWXUH��'$5&+���
7KH�NH\�FKDQJH�LQ�WKLV�DGMXVWPHQW�LV�WKH�LQWURGXFWLRQ�RI�GHVLJQ�LQWR�WKH�FXUULFXOXP��DOORZLQJ�
VWXGHQWV� WKH� RSSRUWXQLW\� WR� DSSO\� WKH� WHFKQLFDO� GLVFLSOLQDU\� NQRZOHGJH� DFTXLUHG� IURP� WKH�
VXSSRUWLQJ�FRXUVHV�PRGXOHV�LQWR�D�GHVLJQ�SURMHFW��7KLV�LQFRUSRUDWLRQ�RI�GHVLJQ�FUHDWHG�D�PRUH�
YDULHG�� FUHDWLYH� DQG� FRPSHWLWLYH� HQYLURQPHQW� ZKHUH� VWXGHQWV� FDQ� WKULYH� LQ� EHLQJ� PRUH�
LQQRYDWLYH�DQG�VROXWLRQ�PLQGHG��)LJXUH���VKRZV�D�EUHDNGRZQ�RI�WKH�FRXUVHV�WDNHQ�E\�VWXGHQWV�
LQ�WKHLU�WKLUG�\HDU�DQG�KRZ�WKHVH�LQGLYLGXDO�FRXUVHV�FRQWULEXWH�WR�D�FHQWUDO�GHVLJQ�SURMHFW�NQRZQ�
DV�WKH�µ,QWHJUDWHG�3URMHFW¶�����
�
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�
)LJXUH���'$5&+�,QWHJUDWHG�3URMHFW�3HGDJRJLFDO�)UDPHZRUN�

�
7KLV� QHZ� SHGDJRJLFDO� IUDPHZRUN� PLUURUV� WKH� UHDO�OLIH� SKDVHV� RI� DUFKLWHFWXUDO� SURGXFWLRQ��
DOORZLQJ�WKH�VWXGHQWV�WR�HDVLO\�DVVLPLODWH�WR�WKH�DFWXDO�SURFHVV�ZKHQ�WKH\�HQWHU�WKH�ZRUNIRUFH�
DIWHU�JUDGXDWLRQ��,Q�6LQJDSRUH��WKHVH�SKDVHV�DUH�DUWLFXODWHG�VHTXHQWLDOO\�DV�µ&RQFHSW�'HVLJQ¶��
µ6FKHPDWLF�'HVLJQ¶�� µ'HVLJQ�'HYHORSPHQW¶�� µ&RQVWUXFWLRQ¶� DQG� µ&RPSOHWLRQ¶�� $V� WKH� QDPHV�
VXJJHVW��HDFK�SKDVH�LV�D�GHYHORSPHQW�IURP�WKH�HDUOLHU�SKDVH��WKH�SURMHFW�EHJLQV�ZLWK�DEVWUDFW�
FRQFHSWV�� WDNHV� RQ� VFKHPDWLF� IRUP��PRYLQJ� RQ� WKHQ� LQWR� GHWDLOV�� EHIRUH� FXOPLQDWLQJ� LQ� WKH�
DFWXDO�FRQVWUXFWLRQ�RI� WKH�EXLOGLQJ�� �7KH� LQWHJUDWHG�SURMHFW�DSSURDFK�HPXODWHV� WKLV�SURFHVV�
WKURXJK� D� VHULHV� RI� FXUDWHG� OHDUQLQJ� DFWLYLWLHV� WKDW� SURJUHVV� WKURXJK� WKH� VDPH� VWDJHV� DQG�
HQDEOHG�E\�WKH�YHKLFOH�RI�DQ�LQGLYLGXDO�GHVLJQ�SURMHFW���
�
:KDW�KDV�MXVW�EHHQ�GHVFULEHG�UHVHPEOHV�WKH�&',2�IUDPHZRUN��6LQFH�WKH�WUDQVLWLRQ�WR�'$5&+��
WKH� IDFXOWLHV� UHFRJQLVH� WKDW� DUFKLWHFWXUDO� VWXGHQWV� LQ� WUDLQLQJ� VKRXOG� EH� DEOH� WR� &RQFHLYH�
'HVLJQ�,PSOHPHQW�2SHUDWH� FRPSOH[� YDOXH�DGGHG� DUFKLWHFWXUDO� VFKHPHV� LQ� PRGHUQ� WHDP�
EDVHG� HQYLURQPHQWV�� � 7KH\� VKRXOG� EH� DEOH� WR� SDUWLFLSDWH� LQ� WKH� SUDFWLFH� RI� DUFKLWHFWXUH��
FRQWULEXWH�WR�WKH�GHYHORSPHQW�RI�DUFKLWHFWXUDO�GHVLJQ�DQG�ZRUN�DW�SURIHVVLRQDO�VWDQGDUGV��7KH�
DUFKLWHFWXUDO�SURIHVVLRQ�LV�QRW�XQOLNH�WKH�HQJLQHHULQJ�SURIHVVLRQ�LQ�WKLV�DVSHFW��
�
7KH� OLNHQHVV�RI� WKH�FXUUHQW� VWUXFWXUH� LQ� WKH�'$5&+�SHGDJRJ\� WR�&',2�PDNHV� WKH� LGHD�RI�
DUWLFXODWLQJ� WKH� FXUULFXOXP� DV� D� &',2� FXUULFXOXP� SRWHQWLDOO\� IHDVLEOH� DQG� EHQHILFLDO� WR� WKH�
SURJUDP� DV� LW� DOORZV� WKH� SURJUDP� WR� EH� HYDOXDWHG� DQG� GHYHORSHG� WKURXJK� DQ� HVWDEOLVKHG�
V\VWHP�WKDW�LV�DOUHDG\�LQ�SODFH���
�
THE CDIO MAPPING CHART 
 
7KH�DGRSWLRQ�RI�D�IXOO�&',2�IUDPHZRUN�IRU�WKH�HQWLUH�'$5&+�SURJUDP�FDQ�EH�DQ�DUGXRXV�DQG�
OHQJWK\� H[HUFLVH�� HVSHFLDOO\� IRU� D� QRQ�HQJLQHHULQJ� SURJUDP� ZLWK� QR� SULRU� H[SHULHQFH�� 7R�
VLPSOLI\�WKLV�LQLWLDO�WUDQVLWLRQ��D�GHFLVLRQ�ZDV�PDGH�WR�QDUURZ�WKH�VFRSH�E\�IRFXVLQJ�RQO\�RQ�WKH�
DVSHFW� RI� VXVWDLQDELOLW\�� %HVLGHV� HDVLQJ� WKH� SURFHVV�� WKH� IRFXV� RQ� VXVWDLQDELOLW\� LV� DOVR�
DSSURSULDWH� DQG� VWUDWHJLF� DW� WKLV� SRLQW� LQ� YLHZ� RI� WKH� FXUUHQW� JOREDO� WUHQGV� DV� ZHOO� DV� WKH�
LQWURGXFWLRQ�RI�WKH�QHZ�&',2�����6\OODEXV��7KH�IROORZLQJ�VHFWLRQV�ZLOO�GHVFULEH�KRZ�&',2��DV�
DQ� HGXFDWLRQ� IUDPHZRUN� KHOSV� WKH� SURJUDP� V\VWHPDWLFDOO\� EUHDNGRZQ� WKH� LQGXVWU\� QHHGV�
SHUWDLQLQJ�WR�VXVWDLQDELOLW\�DQG�LQIXVH�WKH�QHFHVVDU\�VNLOOVHWV�LQWR�WKH�FXUULFXOXP���
�
7R� IDFLOLWDWH� WKH�PDSSLQJ�DFURVV� WR� WKH�&',2� IUDPHZRUN��D�FKDUW� WR�YLVXDOLVH�DQG�RUJDQLVH�
FXUULFXOXP�DFWLYLWLHV�LQWR�WKH�µ&RQFHLYH¶��µ'HVLJQ¶��µ,PSOHPHQW¶�DQG�µ2SHUDWH¶�VWDJHV�RI�GHVLJQ�
ZDV�FUHDWHG��7KH�LQWHQW�IRU�WKLV�FKDUW�LV�WR�DOORZ�WKH�H[LVWLQJ�FXUULFXOXP�DFWLYLWLHV�WR�EH�VRUWHG�
LQWR�WKH�UHVSHFWLYH�FROXPQV�SUHVHQWLQJ�D�EDVLV�IRU�DQ�LQLWLDO�DVVHVVPHQW�RI�WKH�SURJUDP�ZLWK�
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UHJDUGV�WR�&',2�LQ�WKH�VKRUW�WHUP��(YHQWXDOO\��WKLV�µOLYH¶�FKDUW�ZLOO�FRQWLQXH�WR�DLG�WKH�SURJUDP�
OHDG�DQG�IDFXOWLHV�LQ�WKHLU�GHVLJQ�RI�WKH�FXUULFXOXP��

�
5XQQLQJ�KRUL]RQWDOO\�DFURVV�WKH�FKDUW�DUH�WKH�&',2�VWDJHV��VWDUWLQJ�ZLWK�µ&RQFHLYH¶�RQ�WKH�OHIW�
DQG�HQGLQJ�ZLWK�µ2SHUDWH¶�RQ�WKH�ULJKW��WKHUHE\�IRUPLQJ�WKH�µ&',2�6WDJHV¶�D[LV��7KHQ�UXQQLQJ�
GRZQZDUGV��SHUSHQGLFXODU� WR� WKH�&',2�D[LV��DUH� WKH����VWDQGDUGV�RI�&',2��DUUDQJHG�LQ� LWV�
QXPHULFDO� RUGHU�� 7KLV� IRUPV� WKH� µ&',2� 6WDQGDUGV¶� D[LV�� 7RJHWKHU�� WKHVH� �� D[HV� DOORZ�
FXUULFXOXP� DFWLYLWLHV� RU� RXWFRPHV� WR� EH� XQGHUVWRRG� LQ� UHODWLRQ� WR� �� SDUWLFXODUO\� LPSRUWDQW�
DVSHFWV�RI�WKH�&',2�IUDPHZRUN���WKH�VWDJH�RI�WKH�&',2�VWDJHV�WKDW�WKH\�IDOO�XQGHU�DQG�WKH�
&',2� VWDQGDUGV� WKH\� IXOILO�� $V� WKH� HQWLUH� FKDUW� LV� WRR� ODUJH� LQ� VFDOH�� RQO\� D� SRUWLRQ� RI� LW� LV�
UHSURGXFHG�LQ�$SSHQGL[�$��
�
USING CDIO STANDARDS TO DISSECT THE PROGRAM 
 
7KLV�QH[W�VHFWLRQ�ZLOO�GHVFULEH�WKH�SURFHVV�RI�DGRSWLRQ�ZKHUH�WKH�&',2�VWDQGDUGV�ZHUH�XVHG�
WR�GLVVHFW�WKH�SURJUDP�UHTXLUHPHQWV�WR�JDLQ�D�EHWWHU�XQGHUVWDQGLQJ�RI�ZKHUH�WKH�FXUULFXOXP�
VWDQGV� ZLWK� UHJDUGV� WR� WKH� IUDPHZRUN�� 7KLV� H[HUFLVH� DOVR� FUHDWHG� IRFXVHG� LQYHVWLJDWLRQV�
DURXQG� SDUWLFXODU� DVSHFWV� RI� WKH� SURJUDP�� DOORZLQJ� JDSV� LI� DQ\� WR� EH� UHYHDOHG�� 6LQFH� WKLV�
PDSSLQJ�H[HUFLVH�IRFXVHG�RQO\�RQ�PDSSLQJ�VXVWDLQDEOH�OHDUQLQJ�H[SHULHQFHV�LQWR�WKH�SURJUDP��
WKH�&',2�VWDQGDUGV�WKDW�ZHUH�UHIHUHQFHG�ZHUH�WDNHQ�IURP�WKH�&',2�2SWLRQDO�6WDQGDUGV������
2SWLRQDO�6WDQGDUG���±�6XVWDLQDEOH�'HYHORSPHQW��5HIHUHQFH�ZDV�DOVR�PDGH�WR�WKH�5XEULF�IRU�
VHOI�DVVHVVPHQW��&UDZOH\��������WR�SRVLWLRQ�WKH�SURJUDP�EDVHG�RQ�LWV�FXUUHQW�RIIHULQJV��$QG�
WR�HQVXUH�D�PRUH�SXUSRVHIXO�PDSSLQJ�H[HUFLVH�D�WDUJHW�RI�OHYHO���RQ�WKH�UXEULF�VFDOH�ZDV�VHW�
DV�WKH�SUHOLPLQDU\�JRDO��7KLV�ZRXOG�WKHUHIRUH�UHTXLUH�WKH�SURJUDP�WR�GHPRQVWUDWH�WKDW�³H[SOLFLW�
SURJUDP�JRDOV�DQG�LQWHQGHG�OHDUQLQJ�RXWFRPHV�UHODWHG�WR�HQYLURQPHQWDO��VRFLDO��DQG�HFRQRPLF�
VXVWDLQDELOLW\�DQG�DW�OHDVW�WKUHH�VXEVWDQWLDO�VXVWDLQDEOH�GHYHORSPHQW�OHDUQLQJ�H[SHULHQFHV�RI�
LQFUHDVLQJ�FRPSOH[LW\�LQFOXGLQJ�DQ�LQWURGXFWLRQ�HDUO\�LQ�WKH�SURJUDP�´��&UDZOH\����������

7KH� GLVVHFWLRQ� RI� WKH� SURJUDP� XVLQJ� WKH� OHQV� RI� WKH� &',2� VWDQGDUGV� ZDV� LPSOHPHQWHG�
DFFRUGLQJ�WR�WKH�QXPHULFDO�RUGHU�RI�WKH�VWDQGDUGV��+RZHYHU��WKLV�SDSHU�ZLOO�RQO\�FRYHU�LQ�GHWDLO�
6WDQGDUG���DQG����7KH�QH[W�IHZ�SDUDJUDSKV�ZLOO�DWWHPSW�WR�H[SODLQ�KRZ�WKH�PDSSLQJ�KHOSHG�
WKH�SURJUDP�HPSKDVL]H�HQYLURQPHQWDO��VRFLDO�DQG�HFRQRPLF�VXVWDLQDELOLW\�DV�WKH�FRQWH[W�RI�
WKH�SURJUDP��,W�ZLOO�DOVR�H[SODLQ�KRZ�DIWHU�WKH�FRQWH[W�LV�HVWDEOLVKHG��WKH�FRQWH[W�LQ�WXUQ�IUDPHV�
WKH�OHDUQLQJ�RXWFRPHV�RI�WKH�SURJUDP��

:KLOH�&RQFHLYLQJ�±�'HVLJQLQJ�±�,PSOHPHQWLQJ�±�2SHUDWLQJ�IRUPV�WKH�SULPDU\�FRQWH[W�RI�WKH�
&',2�HGXFDWLRQ�PRGHO��WKHUH�VHHPV�WR�EH�DOVR�D�QHHG�WR�DUWLFXODWH�VHFRQGDU\�FRQWH[W�V��WKDW�
ZRXOG�KHOS�FODULI\�WKH�QHHGV�RI�WKH�LQGXVWU\��$QG�LQ�RXU�FDVH�KHUH�� LW� LV� LPSRUWDQW�WR�LGHQWLI\�
IURP�WKH�VWDUW�D�SRLQW�RI�UHIHUHQFH�WKDW�FDQ�QDUURZ�GRZQ�WKH�UHOHYDQW�VNLOOVHWV�QHHGHG�E\�WKH�
JUDGXDWHV�WR�FRQFHLYH��GHVLJQ��DQG�LPSOHPHQW�VXVWDLQDEOH�DUFKLWHFWXUDO�VROXWLRQV�DFFHSWDEOH�
E\�WKH�LQGXVWU\� 

7KH�PRVW� FRPPRQ�SRLQW�RI� UHIHUHQFH� WRGD\�DSSHDUV� WR�EH� WKH�8QLWHG�1DWLRQV�6XVWDLQDEOH�
'HYHORSPHQW�*RDOV� �81�6'*V���+RZHYHU�� WKHVH�VHW�RI�JRDOV�DUH�TXLWH�EURDG� LQ�GHILQLWLRQ��
PDNLQJ�WKH�DFWXDO�WLH�EDFN�WR�D�VSHFLDOLVHG�FRXUVH�VXFK�DV�DUFKLWHFWXUH�FKDOOHQJLQJ��7KLV�OHG�
WR�D� IXUWKHU� LQGXVWU\�VFDQ��ZKLFK�VXUIDFHG�DQRWKHU�SODXVLEOH�SRLQW�RI� UHIHUHQFH� WKDW� LV�PRUH�
VSHFLILF�DQG�UHOHYDQW�WR�WKH�SURIHVVLRQ��7KLV�DOWHUQDWLYH�SRLQW�RI�UHIHUHQFH�WKDW�FDQ�IRUP�WKH�
VHFRQGDU\�FRQWH[W�LV�WKH�*UHHQ�0DUN��������
�
*UHHQ�0DUN�RU�*UHHQ�0DUN�&HUWLILFDWLRQ�6FKHPH�LV�D�UDWLQJ�V\VWHP�GHYHORSHG�E\�WKH�%XLOGLQJ�
DQG� &RQVWUXFWLRQ� $XWKRULW\� �%&$�� RI� 6LQJDSRUH� VLQFH� ����� WR� HYDOXDWH� D� EXLOGLQJ¶V�
HQYLURQPHQWDO� LPSDFW� DQG� SHUIRUPDQFH�� ,Q� WDQGHP� ZLWK� WKH� &RGH� IRU� (QYLURQPHQWDO�
6XVWDLQDELOLW\�RI�%XLOGLQJV�WKDW�FDPH�LQ�IRUFH�LQ�������WKHVH���EXLOGLQJ�JXLGHOLQHV�UHJXODWH�DQG�
LQFHQWLYLVH�WKH�GHYHORSPHQW�RI�VXVWDLQDEOH�EXLOGLQJ�GHVLJQV�LQ�6LQJDSRUH��
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�
*UHHQ�0DUN������LV�WKH�PRVW�FXUUHQW�UHOHDVH�RI�WKLV�UDWLQJ�V\VWHP��DQG�LW�FRQVLVWV�RI���GLIIHUHQW�
VHFWLRQV�±�����(QHUJ\�(IILFLHQF\������,QWHOOLJHQFH������+HDOWK�	�:HOO�%HLQJ������:KROH�RI�/LIH�
&DUERQ������0DLQWDLQDELOLW\��DQG�����5HVLOLHQFH��SURYLGLQJ�D�FRPSUHKHQVLYH�DVVHVVPHQW�RI�D�
EXLOGLQJ¶V� LPSDFW� WR� WKH�HQYLURQPHQW��(DFK�VHFWLRQ�FRPHV�ZLWK�D�GHWDLOHG�GRFXPHQW� OLVWLQJ�
GRZQ�WKH�YDULRXV�H[SHFWHG�VXVWDLQDEOH�IHDWXUHV�RU�FRQVLGHUDWLRQV�UHTXLUHG�RI�D�EXLOGLQJ�GHVLJQ��
,W�EHFDPH�REYLRXV�WKDW�LI�LQGXVWU\�SUDFWLWLRQHUV�DUH�REOLJDWHG�WR�PHHW�WKHVH�H[SHFWDWLRQV��WKHQ�
VWXGHQWV�WRR�RXJKW�WR�EH�WUDLQHG�ZLWK�WKH�QHHGHG�VNLOOVHWV��7KH�SHJJLQJ�RI�WKH�SURJUDP�WR�WKLV�
EXLOGLQJ�VXVWDLQDELOLW\�UDWLQJ�V\VWHP�DV�WKH�VHFRQGDU\�&',2�FRQWH[W�ZLOO�WKHUHIRUH�HQVXUH�DQ�
DOLJQPHQW�RI�WKH�JUDGXDWH�SURILOH�WR�WKH�LQGXVWU\�QHHGV��
�
7ZR�LQWHUHVWLQJ�GLVFRYHULHV�ZHUH�DOVR�PDGH�LQ�WKH�DWWHPSW�WR�GUDZ�*UHHQ�0DUN������LQWR�WKH�
&',2�IUDPHZRUN�DV�LWV�VHFRQGDU\�FRQWH[W��)LUVWO\��D�FORVHU�VWXG\�RI�WKH�*UHHQ�0DUN�&ULWHULD�
VKRZHG�WKDW�WKH�H[SHFWHG�FRQVLGHUDWLRQV�IRU�VXVWDLQDEOH�IHDWXUHV�RU�GHVLJQ�UHVSRQVHV�RFFXUV�
DW� GLVWLQFW� SKDVHV� RI� WKH� DUFKLWHFWXUDO� SURMHFW� OLIH� F\FOH�� GLVWULEXWHG� DFURVV� WKH� VWDJHV� RI�
&RQFHLYH�'HVLJQ�,PSOHPHQW�2SHUDWH��7KH�*UHHQ�0DUN�UHTXLUHPHQWV�FRXOG�WKHQ�EH�DQDO\VHG�
DQG�PDSSHG�DFFRUGLQJO\� LQWR� WKHLU� UHVSHFWLYH�VWDJHV��DOORZLQJ� WKH�VHFRQGDU\�FRQWH[W� WR�EH�
QHVWHG� ZLWKLQ� WKH� SULPDU\� &',2� FRQWH[W�� 7KLV� ZRXOG� PHDQ� WKDW� VWXGHQWV� FDQ� KHQFH� DOVR�
H[SHULHQFH�VXVWDLQDEOH�OHDUQLQJ�DFWLYLWLHV�LQ�DFFRUGDQFH�ZLWK�WKH�&',2�DSSURDFK���
�
6HFRQGO\��WKH�*UHHQ�0DUN������6HFWLRQV�ZDV�IRXQG�WR�EH�PDSSHG�WR�WKH�81�6'*V�E\�WKH�
DXWKRUV�RI�WKH�UDWLQJ�V\VWHP��%&$������D���7KLV�DGGHG�YDOXH�WR�WKH�FKRLFH�RI�DGRSWLQJ�*UHHQ�
0DUN������DV�WKH�VHFRQGDU\�FRQWH[W�DV�LW�PHDQW�WKDW�WKH�SURJUDP�ZRXOG�VWLOO�EH�FRQWULEXWLQJ�WR�
JOREDO�VXVWDLQDEOH�JRDOV�LQGLUHFWO\�WKURXJK�WKH�UDWLQJ�V\VWHP��
�
GREEN MARK AS THE BASIS OF CRAFTING LEARNING OUTCOMES 
�
$IWHU� QDUURZLQJ� GRZQ� WKH� SRLQW� RI� UHIHUHQFH� WKDW� FRXOG� VHUYH� DV� D� FRQWH[W� WR� HPSKDVL]H�
HQYLURQPHQWDO�VXVWDLQDELOLW\��ZH�WKHQ�PRYHG�RQ�WR�DOORFDWH�WKH�VSHFLILF�GHWDLOHG�H[SHFWDWLRQV�
RI�WKH�UDWLQJ�V\VWHP�ZLWKLQ�WKH�&',2�0DSSLQJ�&KDUW��1RW�HYHU\�FULWHULRQ�IURP�WKH�UDWLQJ�V\VWHP�
ZDV� WUDQVIHUUHG� WR� WKH�PDSSLQJ� FKDUW�� RQO\� UHOHYDQW� RQHV� WKDW�RXJKW� WR� EH� FRYHUHG�E\� WKH�
SURJUDP�ZDV�LQFOXGHG��7KH�VHOHFWHG�FULWHULD�ZHUH�WKHQ�VRUWHG�WR�WKH�PRVW�UHOHYDQW�&',2�VWDJH��
7KLV�ZDV�GRQH�E\�KDYLQJ�WKH�FULWHULRQ�GHVFULSWLRQV�ZULWWHQ�LQ�ZKLWH�RU�EODFN�FRORXUHG�WLOHV�DQG�
GLVWULEXWLQJ�WKHVH�WLOHV�DFURVV�WKH�&',2�6WDJH�D[LV��(DFK�FULWHULRQ�ZRXOG�WKHUHIRUH�ILQG�LWVHOI�
DSSURSULDWHG�XQGHU�WKH�&RQFHLYH��'HVLJQ��,PSOHPHQW�RU�2SHUDWLRQ�FROXPQ��VHH�$SSHQGL[�%����
�
7KLV� LV� D� FUXFLDO� VWHS�� DV� WKH� YLVXDOLVDWLRQ� RI� WKHVH� *UHHQ�0DUN� FULWHULD� DFURVV� WKH� &',2�
VSHFWUXP�DOORZV�XV�WR�UHDG�WKHP�DV�VSHFLILF�SURJUDP�JRDOV�WKDW�ZLOO�LQ�WXUQ�GLUHFW�RXU�HIIRUWV�
ZKHQ�ZH�FUDIW�OHDUQLQJ�RXWFRPHV��:KHQ�WKH�OHDUQLQJ�RXWFRPHV�DUH�FUDIWHG�ZLWK�WKH�LQWHQW�WR�
PHHW� WKHVH� JRDOV�� ZH� EHOLHYH� WKDW� WKLV�ZLOO� LQ� WXUQ� KHOS� WKH� SURJUDP� IXOILO� &',2¶V�2SWLRQDO�
6WDQGDUG� �� ZKHUH� ³VXVWDLQDELOLW\� UHODWHG� NQRZOHGJH�� VNLOOV� DQG� DWWLWXGHV�� DUH� H[SOLFLWO\�
DGGUHVVHG� LQ� SURJUDP� JRDOV� DQG� OHDUQLQJ� RXWFRPHV´� �&UDZOH\�� ������� )XUWKHUPRUH�� WKH�
SODFHPHQW�RI�WKHVH�JRDOV�ZLWKLQ�WKH�&',2�0DSSLQJ�&KDUW�DOORZV�IDFXOWLHV�WR�EH�EHWWHU�LQIRUPHG�
RI�KRZ�WR�RUJDQLVH�WKHLU�OHDUQLQJ�DFWLYLWLHV�LQ�OLQH�ZLWK�SURMHFW�OLIH�F\FOHV��
�
$V�PHQWLRQHG�HDUOLHU��WKH�QH[W�VWHS�RI�WKH�PDSSLQJ�H[HUFLVH�LQYROYHV�WKH�FUDIWLQJ�RI�OHDUQLQJ�
RXWFRPHV�LQ�UHODWLRQ�WR�*UHHQ�0DUN������UHTXLUHPHQWV��+RZ�WKLV�ZDV�GRQH�ZLOO�EH�H[SODLQHG�
ZLWK�WKH�KHOS�RI�DQ�H[DPSOH�ZKHUH�WKH�³&RQWH[WXDO�5HVSRQVH´�FULWHULD�IRXQG�LQ�WKH�5HVLOLHQFH�
6HFWLRQ�RI�*UHHQ�0DUN������ZDV�WUDQVODWHG�LQWR���VHSDUDWH�OHDUQLQJ�RXWFRPHV�SDUNHG�XQGHU�
WKH�µ&RQFHLYH¶�FROXPQ�DQG�WR�EH�LPSOHPHQWHG�ZLWKLQ�D����ZHHN�'HVLJQ�6WXGLR�,��$UFKLWHFWXUH��
FRXUVH��
�
7KH�µ&RQWH[WXDO�5HVSRQVH¶�FULWHULD�UHTXLUHV�WKH�DUFKLWHFWXUDO�SURSRVDO�WR���
�
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GHPRQVWUDWH�KRZ�WKH�VLWH�WRSRJUDSK\��PLFURFOLPDWH��DFFHVV�DQG�FRQQHFWLYLW\�KDV�LQIRUPHG�
WKH�GHVLJQ�RI�WKH�XUEDQ�IRUP�DQG�VLWH�OD\RXW��$�VLWH�DQDO\VLV�VKRXOG�EH�FRQGXFWHG�WR�LGHQWLI\�
WKH�UHODWLRQVKLSV�EHWZHHQ�KXPDQ�DQG�SK\VLFDO�JHRJUDSK\�RI�WKH�VLWH�DQG�LQIRUP�KRZ�WKH�
EXLOGLQJ�UHVSRQGV�WR�WKHVH�IDFWRUV��'HWDLOV�VKRXOG�LQFOXGH�WKH�UHVSRQVH�WR�WKH�XUEDQ�JUDLQ��
VLWH�FRQQHFWLYLW\�DQG�DFFHVV��SURYLVLRQV�DQG�ORFDWLRQV�RI�DPHQLWLHV��DQG�RSSRUWXQLWLHV�IRU�
JUHHQ� FRUULGRUV�� $� VHULHV� RI� VLPXODWLRQV� DQG� VWXGLHV� RI� WKH� SURMHFW� VKRXOG� DOVR� EH�
XQGHUWDNHQ�WKDW�ORRN�DW�WKH�PLFURFOLPDWH�DQG�WKH�UHVSRQVH�RI�WKH�XUEDQ�IRUP�JHQHUDWHG��
LQFOXGLQJ�� VKDGLQJ� DQDO\VLV�� ZLQG� DQDO\VLV� DQG� VRODU� LQVRODWLRQ� VWXGLHV�� �%XLOGLQJ�
&RQVWUXFWLRQ�$XWKRULW\��%&$�������E��

�
7KLV�ZRUN�RI�DQDO\VLQJ�D�SURMHFW�VLWH�RFFXUV�SULRU�WR�WKH�GHVLJQ�RI�EXLOGLQJV��PHDQLQJ�GXULQJ�
WKH�µ&RQFHLYH¶�VWDJH��%XLOGLQJV�GHVLJQHG�HPSDWKHWLF�WR�VLWH�FRQGLWLRQV�RIWHQ�WDNHV�DGYDQWDJH�
RI� WKH� VSHFLILF� FKDUDFWHULVWLF� RI� WKH� ORFDOH� DQG� UHVXOWV� LQ� OHVV� GDPDJH� WR� WKH� XUEDQ� IDEULF��
&OLPDWH�UHVSRQVLYH�GHVLJQ�DUH�DOVR�NQRZQ�WR�FRVW� OHVV�LQ�WHUPV�RI�HQHUJ\�FRQVXPSWLRQ��7R�
SURGXFH�WKH�ZRUN�QHHGHG�WR�IXOILO�WKLV�FULWHULD����IXQGDPHQWDO�VNLOOVHWV�DUH�HPEHGGHG�ZLWKLQ�WKH�
FULWHULD��DQG�ZH�FDQ�GLVVHFW�WKHP�DV�IROORZV��
�
���7KH�DELOLW\�WR�FRQGXFW�VLWH�DQDO\VLV�WR�LGHQWLI\�WKH�UHODWLRQVKLS�EHWZHHQ�KXPDQ�WR�SK\VLFDO�
JHRJUDSK\��
���7KH�DELOLW\� WR�GHVLJQ�DQ�XUEDQ� IRUP���VLWH� OD\RXW� WKDW� LV� LQIRUPHG�E\� WKH�VLWH� WRSRJUDSK\��
PLFUR�FOLPDWH��DFFHVV�DQG�FRQQHFWLYLW\��
���7KH�DELOLW\�WR�VLPXODWH�DQG�DQDO\VH�WKH�LPSDFW�PDGH�E\�WKH�EXLOGLQJ�GHVLJQ�RQ�VKDGLQJ��ZLQG�
DQG�VRODU�LQVRODWLRQ��
�
7KH�DERYH�VNLOOVHWV�FDQ�HDVLO\�EH�WUDQVODWHG�WR�WKH�IROORZLQJ�FRUUHVSRQGLQJ�OHDUQLQJ�RXWFRPHV��
�
��� $QDO\VH�D�VLWH�WR�LGHQWLI\�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�KXPDQ�DQG�SK\VLFDO�JHRJUDSK\�RI�

WKH�VLWH��
��� 'HVLJQ�XUEDQ�IRUPV�V\PSDWKHWLF�WR�PLFURFOLPDWH��WRSRJUDSK\��DQG�VLWH�FRQQHFWLYLW\��
��� $QDO\VH�XUEDQ� IRUPV� LQ� UHODWLRQ� WR�VKDGRZ��ZLQG�DQG�VRODU� LQVRODWLRQ�XVLQJ�DSSURSULDWH�

VLPXODWLRQ�VRIWZDUH��
 
,Q�WKH�QH[W�VHFWLRQ��ZH�VKDOO�FRYHU�KRZ�WKH�DERYH�PHQWLRQHG�OHDUQLQJ�RXWFRPHV�WUDQVODWH�LQWR�
OHDUQLQJ�DFWLYLWLHV�ZLWKLQ�WKH�'HVLJQ�6WXGLR�,��$UFKLWHFWXUH��FRXUVH��D����ZHHN�FRXUVH�WDNHQ�LQ�
WKH�VHFRQG�\HDU�RI�WKH���\HDU�SURJUDP����
�
IMPLEMENTATION IN DESIGN STUDIO I (ARCHITECTURE) COURSE (DS1(A))  
 
7KH� GHVLUHG� OHDUQLQJ� RXWFRPHV� DUH� DFKLHYHG� WKURXJK� D� KRUL]RQWDO� LQWHJUDWHG� \HDU� WZR�
FXUULFXOXP��&',2�6WDQGDUG������

 
<HDU�7ZR�,QWHJUDWHG�&XUULFXOXP�ZLWK�&RUH�&RXUVHV�
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7KURXJK�WKH�YHKLFOH�RI�DQ�LQWHJUDWHG�SURMHFW�ZKHUH�VWXGHQWV�GHVLJQ�D�PXOWL�VWRUH\�UHVLGHQWLDO�
GHYHORSPHQW��WKH\�VLPXODWH�SURIHVVLRQDO�SUDFWLFH�E\�FRQFHLYLQJ��GHVLJQLQJ��DQG�LPSOHPHQWLQJ�
WKHLU�SURMHFWV��7KLV�LV�DFKLHYHG�WKURXJK�LQFRUSRUDWLQJ�D�VHULHV�RI�GHVLJQ�LPSOHPHQW�H[SHULHQFHV�
�&',2�6WDQGDUG� ��� WKDW� SURYLGH� VWXGHQWV�ZLWK� WKH� RSSRUWXQLWLHV� WR� DSSO\� DQG� FRQWH[WXDOLVH�
VXVWDLQDELOLW\�NQRZOHGJH��VNLOOV��DQG�DWWLWXGHV�ZLWK�WHFKQRORJLFDO�DGYDQFHV��%HVLGHV�DFTXLULQJ�
NQRZOHGJH�IURP�'6��$���VWXGHQWV�OHDUQ�WHFKQLFDO�NQRZOHGJH�DQG�VRIWZDUH�SUHVHQWDWLRQ�VNLOOV�
WKURXJK� WKH� VXSSRUW� DQG� LQWHJUDO� RI� WZR�RWKHU� \HDU� WZR� FRXUVHV�� QDPHO\�7HFKQLFDO�6WXG\� ,�
�$UFKLWHFWXUH���76��$���DQG�'HVLJQ�5HSUHVHQWDWLRQ�,��$UFKLWHFWXUH���'5��$���UHVSHFWLYHO\��
 
$V� VWDWHG� HDUOLHU�� XQGHU� *UHHQ� 0DUN� ����� ±� *0������ 5HVLOLHQFH� �5H�� 6HFWLRQ�� 5(����
&RQWH[WXDO�5HVSRQVH�� WKH� LQGXVWU\�SUDFWLWLRQHUV� �GHVLJQ� WHDP�� LV� WR�FRQGXFW�6LWH�$QDO\VLV� ��
6LPXODWLRQ�DW�WKH�EHJLQQLQJ�VWDJH�RI�SURMHFW�GHVLJQ�GHYHORSPHQW��,Q�'6��$���DQ�DVVLJQPHQW�
RQ�6LWH�6WXG\�	�$QDO\VLV� LV�GHVLJQHG�DQG� LPSOHPHQWHG�WR�DOORZ�VWXGHQWV�WR�JR�WKURXJK�WKH�
VDPH�SURFHVV�DV�SUDFWLWLRQHUV�GR�WR�VLPXODWH�LQGXVWU\�SUDFWLFHV��6WXGHQWV�DUH�JLYHQ�D�SURMHFW�
VLWH�LQ�6LQJDSRUH�WR�FDUU\�RXW�WKH�VWXG\�DQG�DQDO\VLV�LQ�JURXSZRUN��7KLV�VWXG\�DOVR�HQDEOHV�
VWXGHQWV�WR�XQGHUVWDQG�WKH�SURMHFW�VLWH�DQG�VXUURXQGLQJV�DQG�SUHSDUHV�WKHP�IRU�VXEVHTXHQW�
GHVLJQ� GHYHORSPHQW� ZRUN� RI� WKH� LQWHJUDWHG� SURMHFW�� �3OHDVH� UHIHU� WR� VNLOOVHWV� DQG� OHDUQLQJ�
RXWFRPHV�PHQWLRQHG�DERYH�����
�
,Q�\HDU�WZR�FRXUVH��HPSKDVLV�LV�SODFHG�RQ�WKH�VWXG\�RI�6LQJDSRUH�FOLPDWLF�LQIOXHQFH�RQ�EXLOGLQJ�
GHVLJQ� DQG� XVHU� H[SHULHQFH�� $V� DQ� LQWHJUDWHG� FXUULFXOXP�� EHVLGHV� JDLQLQJ� NQRZOHGJH� RQ�
FOLPDWLF� LQIOXHQFHV��VXQ�SDWK��VKDGRZ�FDVWLQJ��ZLQG�SDWK�HWF��RQ�EXLOGLQJ�GHVLJQ� LQ�76��$���
VWXGHQWV� FDUU\� RXW� VLPXODWLRQ� VWXG\� RI� WKHVH� LQIOXHQFHV�RQ� EXLOGLQJ� GHVLJQ� XVLQJ� FRPSXWHU�
VRIWZDUH��7KHVH�GHVLJQ�LPSOHPHQW�H[SHULHQFHV�DUH�JDLQHG�ZKHUHE\�VWXGHQWV�H[SORUH�DQG�WHVW�
RXW�GLIIHUHQW�DOWHUQDWLYHV���VROXWLRQV�RI�EXLOGLQJ�RULHQWDWLRQV�RQ�WKH�JLYHQ�SURMHFW�VLWH�DIWHU�WKH�
VLWH�DQDO\VLV�KDV�EHHQ�FDUULHG�RXW��
�
,Q�WKH�GHVLJQ�RI�LQWHJUDWHG�SURMHFW��GHVLJQ�FRQVLGHUDWLRQV�RQ�VXVWDLQDELOLW\�ZLOO�EH�LQFRUSRUDWHG�
DQG�EH�D�NH\�FRPSRQHQW�XQGHU� WKH�DVVHVVPHQW�FULWHULD��7KLV� LQWHJUDWHG�DSSURDFK�HQDEOHV�
VWXGHQWV�WR�JDLQ�HVVHQWLDO�NQRZOHGJH�RQ�VXVWDLQDELOLW\�IURP�GLIIHUHQW�GLVFLSOLQHV��DUFKLWHFWXUDO��
VWUXFWXUDO��HQYLURQPHQWDO�HWF��DQG�LQFRUSRUDWH�LQ�WKH�EXLOGLQJ�GHVLJQ�SURMHFW�LQ�D�KROLVWLF�PDQQHU��
%HVLGHV�DFTXLULQJ�NQRZOHGJH�DQG�VNLOOV�� VWXGHQWV�GHYHORS�DZDUHQHVV�RQ�VXVWDLQDELOLW\�DQG�
FOLPDWLF�LPSDFW�RQ�EXLOW�HQYLURQPHQW���7KURXJK�FULWLFDO�WKLQNLQJ�DQG�SUREOHP�VROYLQJ�SURFHVVHV�
LQ� GHVLJQLQJ� XUEDQ� IRUPV� V\PSDWKHWLF� WR�PLFURFOLPDWH�� WRSRJUDSK\�� DQG� VLWH� FRQQHFWLYLW\� ��
VWXGHQWV�WKULYH�EHLQJ�PRUH�LQQRYDWLYH�DQG�VROXWLRQ�PLQGHG���7KURXJK�WKH�LQWHJUDWHG�FXUULFXOXP�
DQG� SURMHFW�� WKH� FRXUVH� VWULYHV� WR� FKDQJH� VWXGHQWV¶� DWWLWXGHV� DQG� EHKDYLRXUV� WRZDUGV�
VXVWDLQDELOLW\����
�
REFLECTION ON IMPLEMENTATION�AND FUTURE PLANS FOR DS1(A)�
�
%DVHG�RQ�D�VHOI�VWXG\�DSSURDFK��0DUORQ�	�HW�DO����������WKH�FRXUVH�LQVWUXFWRU�RI�'6��$���FR�
DXWKRU��UHIOHFWHG�RQ�VWXGHQWV¶�OHDUQLQJ�H[SHULHQFH�ZKHUHE\�VWXGHQWV�DSSO\�DQG�FRQWH[WXDOL]H�
VXVWDLQDELOLW\�NQRZOHGJH��VNLOOV��DQG�DWWLWXGHV�ZLWK�WHFKQRORJLFDO�DGYDQFHV��7KHVH�UHIOHFWLRQV�
ZHUH�LQIRUPHG�E\��VWXGHQWV¶�IHHGEDFN�FROOHFWHG�WKURXJK�VXUYH\�TXHVWLRQDLUH�RQ�WKHLU�OHDUQLQJ�
DQG�DSSOLFDWLRQ�RI�NQRZOHGJH�RQ�VXVWDLQDELOLW\���4XDQWDWLYH�DQG�TXDOLWDWLYH�VWXGHQWV¶�IHHGEDFN�
ZHUH�DQDO\VHG�DQG�LQIRUPHG�E\�LQGXVWU\�IHHGEDFN�DQG�JUDGXDWHV¶�VXUYH\���
�
7KH�LQVWUXFWRU¶V�UHIOHFWLRQV�DQG�IXWXUH�SODQ�IRU�'6��$��FDQ�EH�VXPPDULVHG�DV�IROORZ���
1. Keep Courses Up To Date to Align with Development in Global, National and School 
Initiatives and Plans ��
�
$OWKRXJK�VXVWDLQDELOLW\�KDV�EHHQ�LQFRUSRUDWHG�LQ�WKH�<HDU�7ZR�SURJUDP�YLD�'6��$��DQG�76��$���
WKHUH� LV� D� QHHG� WR� IXUWKHU� XSGDWH� WKH� FRXUVHV� E\� LGHQWLI\LQJ� WKH� HVVHQWLDO� DQG� UHOHYDQW�
NQRZOHGJH�RQ�VXVWDLQDELOLW\�WR�WHDFK�LQ�\HDU�WZR�FRXUVHV�PRGXOHV�IRU�VWXGHQWV¶�EHWWHU�OHDUQLQJ�
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DQG� XQGHUVWDQGLQJ� DW� WKHLU� DSSURSULDWH� OHYHO�� 7KLV� LV� HVSHFLDOO\� LPSRUWDQW� ZLWK� WKH� UHFHQW�
UHYLVLRQ�RI�*UHHQ�0DUN�±�*UHHQ�0DUN�������LQWURGXFHG�LQ�1RYHPEHU�������DQG�WKH�DGRSWLRQ�
RI�D�&',2�IUDPHZRUN�IRU�WKH�HQWLUH�'$5&+�SURJUDP�IRFXVLQJ�RQ�WKH�DVSHFW�RI�VXVWDLQDELOLW\���
7KLV�ZLOO�DSSO\�WR�FRXUVHV��PRGXOHV�LQ�WKH�RWKHU�WZR�\HDUV��L�H��\HDU�RQH�DQG�WKUHH��ZKHUH�WKH�
YHUWLFDO�LQWHJUDWLRQ�DFURVV�WKH�WKUHH�\HDUV�LV�D�NH\�HOHPHQW�LQ�WKH�SURJUDP����
�
:LWK�WKH�JOREDO��QDWLRQDO�DQG�VFKRRO�LQLWLDWLYHV��SODQV�RQ�VXVWDLQDELOLW\�EHLQJ�LPSOHPHQWHG�RU�LQ�
WKH�SLSHOLQH�ZKLFK�FRQVWDQWO\�LPSDFWHG�WKH�FXUULFXOXP��LW�LV�D�FKDOOHQJH�IRU�'$5&+�WR�LGHQWLI\�
DUHDV�ZKLFK�DUH�DSSURSULDWH�DQG�UHOHYDQW�WR�EH�LQFOXGHG�LQ�WKH�FXUULFXOXP�VR�DV�WR�VWD\�XS�WR�
GDWH�ZLWK�DOO� WKH�GHYHORSPHQWV��2QFH�WKH�EUHDGWK�DQG�GHSWK�RI� WHDFKLQJ�DQG� OHDUQLQJ�KDYH�
EHHQ�LGHQWLILHG��LW�ZLOO�EH�D�VPRRWKHU�MRXUQH\�IRU�ERWK�FRXUVH��WHDFKLQJ�WHDP�DQG�VWXGHQWV��
�
2. Continue to Plan and Implement a Coherent Course Work for DS1(A) with Relevant 
Design-Implement Experiences with Real-Life Context and Focus on Sustainability  
�
'6��$���D����ZHHN�FRXUVH��ZDV�LQWURGXFHG�WR�<HDU�7ZR�FRKRUW�LQ�DFDGHPLF�<HDU�����������
6HPHVWHU�2QH�DV�D�UHYLVLRQ�WR�D�SUHFHGLQJ�\HDU�FRXUVH�QDPHG�,QWHJUDWHG�3URMHFW�6WXGLR�,,��
�5HDVRQV�IRU�UHYLVLRQ�ZLOO�QRW�EH�HODERUDWHG�KHUH�DV�WKH\�DUH�QRW�GLUHFWO\�UHOHYDQW�WR�WKLV�3DSHU����
�
$IWHU�6HPHVWHU�2QH�� VWXGHQWV�ZHQW�RXW� WR� LQGXVWU\� WR�GR�D����ZHHN� LQWHUQVKLS�3URJUDP� LQ�
6HPHVWHU�7ZR��$�VXUYH\�ZDV�FRQGXFWHG�DIWHU� WKH����ZHHN� LQWHUQVKLS�RQ�VWXGHQWV¶� OHDUQLQJ�
DQG�DSSOLFDWLRQ�RQ�NQRZOHGJH�RI�VXVWDLQDELOLW\�����6WXGHQWV� IURP���FODVVHV�ZHUH� LQYLWHG� WR�
SDUWLFLSDWH�LQ�WKH�VXUYH\�����UHVSRQVHV�ZHUH�FROODWHG��DQG�UHVXOWV�ZHUH�WDEXODWHG�LQ�7DEOH���
EHORZ��
�

7DEOH����6WXGHQW�)HHGEDFN�6XUYH\��6KRZLQJ�3HUFHQWDJH�RI�4XDQWLWDWLYH�5HVSRQVHV��
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�
%DVHG� RQ� WKH� VWXGHQW� IHHGEDFN�� REVHUYDWLRQV� ZHUH� PDGH� DQG� SRVVLEOH� FRQFOXVLRQV� ZHUH�
GUDZQ�DQG�VXJJHVWHG��3OHDVH�VHH�EHORZ�IRU�HODERUDWLRQ��
�
On Students’ Learning on Sustainability 
�
���� �DERXW� ��� VWXGHQWV� RI� ��� UHVSRQVHV�� JDYH� SRVLWLYH� IHHGEDFN� RQ� WKHLU� OHDUQLQJ� RI�
VXVWDLQDELOLW\� �4�� RI� 7DEOH� ���� LQIRUPLQJ� WKDW� WKH\� KDYH� OHDUQW� DQG� DFTXLUHG� NQRZOHGJH� RQ�
VXVWDLQDELOLW\�� 7KH� IHHGEDFN� LQGLFDWHG� WKDW� VWXGHQWV� DUH� DEOH� WR� FRPSUHKHQG� WKH� FRXUVH�
PDWHULDOV�RQ��UHODWHG�WR�VXVWDLQDELOLW\�DQG�DSSO\�WKH�NQRZOHGJH�WR�WKH�FRXUVH�ZRUN�WKURXJK�WKH�
LQWHJUDWHG�SURMHFW��DVVLJQPHQWV��,W�DOVR�VXJJHVWHG�WKDW�VWXGHQWV�KDYH�,QWHJUDO�DQG�PHDQLQJIXO�
OHDUQLQJ�H[SHULHQFHV�WKURXJK�WKH�FRRUGLQDWHG�LQWHJUDWHG�SURMHFW�DVVLJQPHQW���
�
,Q� IXWXUH� SODQQLQJ� DQG� LPSOHPHQWDWLRQ� RI� '6��$��� DVLGH� WR� LPSDUWLQJ� NQRZOHGJH� RQ�
VXVWDLQDELOLW\� WKURXJK� WKH� GHVLJQ�LPSOHPHQW� H[SHULHQFHV� LQ� OHVVRQV�� DFWLYLWLHV� UDLVLQJ�
DZDUHQHVV�RQ�VXVWDLQDELOLW\�DQG�HQFRXUDJLQJ�JUHHQ�SUDFWLFHV�DUH� WR�EH� LQFRUSRUDWHG� LQ� WKH�
FXUULFXOXP��7KH�LQWHJUDWHG�SURMHFW���DVVLJQPHQWV�ZLOO�FRQWLQXH�WR�KRQH�VWXGHQWV¶�FULWLFDO�WKLQNLQJ�
DQG�SUREOHP�VROYLQJ�VNLOOV��7KH�PRGXOH�DLPV�WR�UHLQIRUFH�WHDFKLQJ�DQG�OHDUQLQJ�RI�DQDO\WLFDO�
VNLOOV�ZKLFK�LV�FXUUHQWO\�ODFNLQJ�LQ�VWXGHQWV�DV�REVHUYHG�IURP�WKH�VLWH�DQDO\VLV�DVVLJQPHQW��7R�
HQDEOH�VWXGHQWV�WR�XQGHUVWDQG�WKH�FRPSOH[LW\�RI�UHDO�ZRUOG�SURMHFW��FRXUVH�WHDP�ZLOO�SODQ�IRU�D�
FRKHUHQW� FRXUVH� ZRUN� WR� LQFOXGH� DOO� HVVHQWLDOV� �EXW� QRW� RYHUORDGHG�� ZLWK� UHOHYDQW� UHDO�OLIH�
OHDUQLQJ�H[SHULHQFHV�IRU�VWXGHQWV���
�
On Students’ Application of Knowledge of Sustainability at Work during Internship 
�
$V�WKH�FRXUVH�DLPV�WR�DOORZ�VWXGHQWV�WR�KDYH�UHDO�OLIH�LQGXVWU\�H[SHULHQFH��WKH�LQWHJUDWHG�SURMHFW�
��DVVLJQPHQWV�DUH�GHVLJQHG�WR�VLPXODWH�UHDO�OLIH�LQGXVWU\�SUDFWLFH�DQG�LQFRUSRUDWH�UHTXLUHPHQWV�
SUDFWLFHG� LQ� WKH� LQGXVWU\��7KH�VXUYH\�FRQGXFWHG�DIWHU�VWXGHQWV¶�FRPSOHWLRQ�RI� WKHLU����ZHHN�
,QWHUQVKLS�3URJUDP�DLPV�WR�ILQG�RXW�WKH�UHOHYDQFH�RI�WKH�WHDFKLQJ�DQG�OHDUQLQJ�RI�VXVWDLQDELOLW\���
�
4XHVWLRQ���RI�WKH�VXUYH\��4��RI�7DEOH����DVNHG�LI�NQRZOHGJH�RQ�VXVWDLQDELOLW\�OHDUQW�LQ�VFKRRO�
KDV� EHHQ� DSSOLHG� LQ� VWXGHQWV¶� ZRUN� GXULQJ� WKH� LQWHUQVKLS�� ���� �DERXW� ��� VWXGHQWV� RI� ���
UHVSRQVHV�� JDYH� SRVLWLYH� IHHGEDFN� ZKLFK� LV� HQFRXUDJLQJ�� 7KH� UHVXOW� VXJJHVWHG� WKDW� ���
VWXGHQWV�DUH�DEOH�WR�LGHQWLI\�DUHDV�RI�VXVWDLQDELOLW\�LQ�WKHLU�ZRUN�DQG�WKLV�KHOSV�WR�UHODWH�WR�WKHLU�
OHDUQLQJ�LQ�VFKRRO�DQG����LQGXVWU\�KDV�LQYROYHG�RXU�VWXGHQWV�LQ�ZRUNV�UHODWHG�WR�VXVWDLQDELOLW\�
ZKLFK�ZLOO�UHLQIRUFH�WKHLU�OHDUQLQJ��7KH�LQWHQGHG�DQG�SODQQHG�GHVLJQ�LPSOHPHQW�H[SHULHQFHV�
LQFRUSRUDWHG�LQ�'6��$��KDYH�EHHQ�UHLQIRUFHG�GXULQJ�LQWHUQVKLS��
�
4XHVWLRQ���DQG���RI� WKH�VXUYH\� �4��DQG�4��RI�7DEOH����DVNHG� IRU�DUHDV�RI� LQYROYHPHQW� LQ�
VXVWDLQDELOLW\�WR�ILQG�RXW�PRUH�GHWDLOV�DQG�VSHFLILF�DUHDV�RI�VWXGHQWV¶� LQYROYHPHQW��7KLV�LV�WR�
FKHFN�WKH�UHOHYDQFH�RI�WKH�FRXUVH¶V�WHDFKLQJ�DQG�OHDUQLQJ�RQ�VXVWDLQDELOLW\�WR�NHHS�DEUHDVW�RI�
LQGXVWU\�SUDFWLFH�DQG�GHYHORSPHQW�RI�VXVWDLQDEOH�SUDFWLFHV�LQ�WKH�LQGXVWU\���
�
$V�IRU�WKH�QH[W�FRKRUW��D�IHHGEDFN�VXUYH\�ZLWK�PRUH�VSHFLILF�TXHVWLRQV�UHODWHG�WR�NH\�DUHDV�RI�
VXVWDLQDELOLW\� ZLOO� EH� FRQGXFWHG� DW� HQG� RI� 6HPHVWHU� 2QH� EHIRUH� WKH� FRPPHQFHPHQW� RI�
LQWHUQVKLS� WR� SUHSDUH� VWXGHQWV� IRU� LQWHUQVKLS�� $� VHFRQG� VXUYH\�ZLOO� EH� FRQGXFWHG� DIWHU� WKH�
LQWHUQVKLS�SURJUDP��7KLV�ZLOO�KHOS�WR�FORVH�WKH�ORRS�RI�FLUFOH�WR�KDYH�XVHIXO�REVHUYDWLRQ�DQG�
FRQFOXVLRQ�����������
�
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Validation of DARCH Program by Graduates and Industry  
 
Graduate Feedback ��
�
%DVHG�RQ�UHFHQW�*UDGXDWH�6DWLVIDFWLRQ�6XUYH\���������WKH�SURJUDP�VFRUHG�ZHOO�LQ�EHLQJ�XS�WR�
GDWH�DFFRUGLQJ�WR�WKH�UHTXLUHPHQWV�RI�WKH�MRE�PDUNHW�DW�WKH�SRLQW�RI�JUDGXDWLRQ��2Q�D�VFDOH�RI�
���LW�DFKLHYHG�D�VFRUH�RI�������VOLJKWO\�KLJKHU�WKDQ�WKH�SRO\WHFKQLF¶V�DYHUDJH�RI����������
Industry Feedback 
�
$V�WKH�'$5&+�SURJUDP�DLPV�WR�SURGXFH�JUDGXDWHV�ZKR�DUH�ZRUN�UHDG\�IRU�WKH�LQGXVWU\��WKH�
SURJUDP�WHDP�FRQVWDQWO\�JHWV�IHHGEDFN�IURP�WKH�LQGXVWU\�RI�RXU�LQWHUQV�DQG�JUDGXDWHV�WR�NHHS�
SDFH�ZLWK�WKH�GHYHORSPHQW�RI�WKH�LQGXVWU\�DQG�WR�PDNH�RXU�FRXUVH�UHOHYDQW��7KH�FXUULFXOXP�LV�
WKHUHIRUH�GHVLJQHG�DQG�LPSOHPHQWHG�WR�VLPXODWH�UHDO�OLIH�SUDFWLFH��6WXGHQWV�DUH�WDXJKW�UHOHYDQW�
DQG�XS�WR�GDWH�VRIWZDUH�VNLOOV��)RU�H[DPSOH��HYHQ�SULRU�WR�WKH�LQWURGXFWLRQ�RI�*UHHQ�0DUN�������
*0������ 5HVLOLHQFH� 6HFWLRQ� RQ� &RQWH[WXDO� 5HVSRQVH�� '$5&+� KDV� DOUHDG\� SUHSDUHG� WKH�
VWXGHQWV� WR� GR� VLWH� DQDO\VLV��6WXGHQWV� DUH�DEOH� WR� SLFN� XS� VLPXODWLRQ� VRIWZDUH� WR� FDUU\� RXW�
VLPXODWLRQ�RQ�HQYLURQPHQWDO�LQIOXHQFH�UHTXLUHG�IRU�VLWH�DQDO\VLV�����
�
�
CONCLUSION 
 
7KH�HPEDUNPHQW�RI�LQFRUSRUDWLQJ�&',2�HGXFDWLRQ�IUDPHZRUN�IRU�QRQ�HQJLQHHULQJ�FRXUVHV��LQ�
WKLV�LQVWDQFH��'$5&+��LQ�WKH�6FKRRO�RI�$UFKLWHFWXUH�DQG�%XLOW�(QYLURQPHQW��$%(��LV�WLPHO\��$V�
GHPRQVWUDWHG�DERYH��WKH�SUDFWLFH�RI�PDQ\�RI�WKH�&',2�VWDQGDUGV�DUH�LQ�SODFH��OHVV�RQO\�VSHOW�
RXW�H[SOLFLWO\��7KH�PDSSLQJ�H[HUFLVH�KDV�DOVR�DLGHG�WKH�SURJUDP�WR�UH�LQVSHFW� LWV�DOLJQPHQW�
ZLWK� LQGXVWU\� QHHGV�� HVSHFLDOO\� LQ� VXVWDLQDELOLW\�� $� WLJKWHU� HQJDJHPHQW�ZLWK� EXLOGLQJ� FRGHV�
UHTXLUHPHQW�FDQ�QRZ�EH�HVWDEOLVKHG�HQVXULQJ�D�KLJKO\�UHOHYDQW�JUDGXDWH�SURILOH��FDSDEOH�RI�
PHHWLQJ�WKH�QHHGV�RI�WKH�LQGXVWU\��0RYLQJ�IRUZDUG��XVLQJ�WKH�&',2�6WDQGDUGV�WR�LPSURYH�RQ�
WKH�FXUUHQW�'$5&+�FXUULFXOXP�ZLOO�KHOS�$%(�SDWK�WKH�ZD\�WR�PDNH�&',2¶V����VWDQGDUGV��WKH�
JXLGLQJ�SULQFLSOHV�DQG� IUDPHZRUN� IRU�ERWK� LWV�HQJLQHHULQJ�DQG�QRQ�HQJLQHHULQJ�FRXUVHV� IRU�
FRQWLQXRXV�LPSURYHPHQW��
 
FINANCIAL SUPPORT ACKNOWLEDGEMENTS 
  
7KH�DXWKRU�V��UHFHLYHG�QR�ILQDQFLDO�VXSSRUW�IRU�WKLV�ZRUN� 
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