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ABSTRACT 
�
,QWHJUDWLQJ� VXVWDLQDEOH� GHYHORSPHQW� DQG� HWKLFV� LQWR� HQJLQHHULQJ� HGXFDWLRQ� LV� HVVHQWLDO� IRU�
HYHU\�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQ��7KH�&',2�V\OODEXV�FRQWDLQV�ERWK�SULQFLSOHV��DQG�&',2����
V�
RSWLRQDO� VWDQGDUGV� SURPRWH� WKH� LQWHJUDWLRQ� RI� &',2� SULQFLSOHV� LQWR� WKH� FXUULFXOXP� RI�
HGXFDWLRQDO�LQVWLWXWLRQV��,Q�WKLV�FRQWH[W���,QVWLWXWLRQ!�FRQGXFWHG�UHVHDUFK�WR�GHWHUPLQH�WKH�OHYHO�
RI� IDPLOLDULW\� HQJLQHHULQJ� VWXGHQWV� KDYH� ZLWK� HWKLFV� DQG� VXVWDLQDELOLW\� DQG� WR� JDWKHU� WKHLU�
VXJJHVWLRQV�RQ�KRZ�WR�LQFRUSRUDWH�WKHVH�SULQFLSOHV�LQWR�WKH�FXUULFXOXP��$Q�DQRQ\PRXV�ZHE�
VXUYH\�ZDV�DGPLQLVWHUHG�WR�VWXGHQWV�LQ�WKUHH�GLIIHUHQW�HQJLQHHULQJ�ILHOGV��LQFOXGLQJ�,&7��1� �
����� /DQG�6XUYH\LQJ� �1� ������ DQG�&LYLO�(QJLQHHULQJ� �1� ������7KH� VXUYH\�HYDOXDWHG� WKHLU�
XQGHUVWDQGLQJ�RI�VXVWDLQDELOLW\�DQG�HWKLFV�DQG�VRXJKW�WKHLU�RSLQLRQV�RQ�KRZ�WKHVH�WRSLFV�ZHUH�
DGGUHVVHG� LQ� WKHLU� FRXUVHZRUN��7KH�FRQWHQW�DQDO\VLV�DOVR� UHYHDOHG� WKH�SHUVSHFWLYHV�RI� WKH�
VWXGHQWV��ZKLFK�VXJJHVWHG�SUDFWLFDO�H[DPSOHV��OHDUQLQJ�WDVNV��DQG�WKH�RFFXUUHQFH�RI�WKHPHV�
FURVV�FXWWLQJO\�� H�J��� LQ� OHDUQLQJ� SURMHFWV�� 7KH� UHVXOWV� UHIOHFW� WKH� WKRXJKWV� DQG� LGHDV� RI�
VWDNHKROGHUV� DQG� JLYH� VXJJHVWLRQV� IRU� SUDFWLFDO� LPSOHPHQWDWLRQ� WR� LQFRUSRUDWH� WKHPHV� LQWR�
OHDUQLQJ��7KH�LQFOXVLRQ�RI�WKHVH�WKHPHV�LQ�WKH�SUDFWLFDO�LPSOHPHQWDWLRQ�RI�WKH�VWXG\�FRXUVHV�
FRQWULEXWHV�WR�WKH�LQWHJUDWLRQ�RI�HWKLFV�DQG�VXVWDLQDEOH�GHYHORSPHQW�LQWR�WKH�FXUULFXOD�IROORZLQJ�
WKH�&',2�����SULQFLSOH�DQG�LPSURYHV�WKH�TXDOLW\�RI�WKH�FXUULFXOD�IRU�LWV�SDUW��7KH�UHVXOWV�RI�D�
VWXG\� LQYHVWLJDWLQJ�HQJLQHHULQJ�VWXGHQWV
�NQRZOHGJH�RI�VXVWDLQDELOLW\�DQG�HWKLFV��DV�ZHOO�DV�
WKHLU�VXJJHVWLRQV�IRU�LQFRUSRUDWLQJ�WKHVH�WKHPHV�LQWR�WKH�FXUULFXOXP��FDQ�EH�RI�EHQHILW�WR�WKH�
&',2�FRPPXQLW\��7KH�VWXG\�IRXQG�WKDW�VWXGHQWV�JHQHUDOO\�XQGHUVWDQG�WKH�SULQFLSOHV�RI�WKHVH�
WKHPHV��EXW�DOVR�VXJJHVWHG�SUDFWLFDO�H[DPSOHV�DQG�FURVV�FXWWLQJ�WKHPHV�IRU�PRUH�HIIHFWLYH�
LQWHJUDWLRQ� LQWR� WKH� FXUULFXOXP�� 7KH� ILQGLQJV� FDQ� LQIRUP� WKH� GHYHORSPHQW� RI� QHZ� WHDFKLQJ�
PHWKRGV�DQG�OHDUQLQJ�PDWHULDOV��DV�ZHOO�DV�LPSURYHPHQWV�WR�FXUUHQW�&',2�VWDQGDUGV��WR�EHWWHU�
LQWHJUDWH�VXVWDLQDELOLW\�DQG�HWKLFV� LQWR�HQJLQHHULQJ�HGXFDWLRQ��8OWLPDWHO\�� WKLV�FDQ� OHDG� WR�D�
PRUH�UHOHYDQW�DQG�HQJDJLQJ�OHDUQLQJ�H[SHULHQFH�IRU�VWXGHQWV��SURPRWLQJ�WKHLU�FRPPLWPHQW�WR�
EHFRPLQJ�VRFLDOO\�UHVSRQVLEOH�HQJLQHHUV��
�
�
KEYWORDS 
�
6XVWDLQDELOLW\��HWKLFV��FXUULFXOXP��FRQWLQXRXV�LPSURYHPHQW��2SWLRQDO�VWDQGDUGV������QU����
�
�
INTRODUCTION 
 
$V�HQJLQHHUV�GHVLJQ�DQG�GHYHORS�QHZ�SURGXFWV�DQG�WHFKQRORJLHV��WKH\�QHHG�WR�FRQVLGHU�WKH�
LPSDFW� RI� WKHLU� ZRUN� RQ� VRFLHW\�� WKH� HFRQRP\�� DQG� WKH� HQYLURQPHQW� WR� HQVXUH� VXVWDLQDEOH�
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VROXWLRQV�� 7KLV� UHTXLUHV� FROODERUDWLRQ� ZLWK� VWDNHKROGHUV� DQG� LQWHUGLVFLSOLQDU\� WKLQNLQJ� WR�
EDODQFH�WHFKQLFDO�DQG�QRQ�WHFKQLFDO�IDFWRUV��
�
6XVWDLQDEOH�GHYHORSPHQW�PHDQV�GHYHORSPHQW�WKDW�HQVXUHV�JRRG�OLYLQJ�FRQGLWLRQV�IRU�SUHVHQW�
DQG� IXWXUH� JHQHUDWLRQV�� 7KH� ����� $JHQGD� IRU� 6XVWDLQDEOH� 'HYHORSPHQW� *RDOV� �6'*�� E\�
81(6&2� �����D�� ����E�� DLPV� WR� HUDGLFDWH� H[WUHPH� SRYHUW\� DQG� DFKLHYH� VXVWDLQDEOH�
GHYHORSPHQW�WKDW�WDNHV�HTXDO�DFFRXQW�RI�WKH�HQYLURQPHQW��WKH�HFRQRP\��DQG�WKH�SHRSOH��,WV�
JXLGLQJ�SULQFLSOH�LV�WKDW�QR�RQH�VKRXOG�EH�OHIW�EHKLQG�LQ�GHYHORSPHQW��
�
6YDQVWU|P�HW�DO���������KDYH�IRXQG�LQ�WKH�OLWHUDWXUH�DERXW�WKH�OHDUQLQJ�RXWFRPHV�RI�VXVWDLQDEOH�
GHYHORSPHQW��FRPPRQ�IHDWXUHV�LQGHSHQGHQW�RI�HGXFDWLRQDO� OHYHO�DQG�WDUJHW�JURXS��VXFK�DV�
V\VWHPLF�DQG�FRPSUHKHQVLYH�WKLQNLQJ��LQWHJUDWLRQ�RI�GLIIHUHQW�SHUVSHFWLYHV��HPSKDVL]HG�VNLOOV��
DQG�WKH�DSSHDUDQFH�RI�DWWLWXGHV�DQG�YDOXHV�LQ�WKH�OHDUQLQJ�RXWFRPHV��/HLYD�%URQGR�HW�DO���������
HPSKDVLVH� WKH� LPSRUWDQFH�RI� ILQGLQJ�FRQQHFWLRQV�EHWZHHQ�GDLO\� LQWHUHVWV�DQG�6'*V� LQ� WKH�
SODQQLQJ� RI� HGXFDWLRQ� VWUDWHJLHV�� 6XVWDLQDEOH� GHYHORSPHQW� SHUVSHFWLYHV� KDYH� EHHQ�
VXFFHVVIXOO\�LQWHJUDWHG��H�J���LQWR�PRGXOHV��VHH�H�J���%XWW�HW�DO���������DQG�FRXUVHV��VHH�H�J���
*XQQDUVVRQ�	�.OHLQ���������,QGHHG��WKH�OLWHUDWXUH�LQFOXGHV�DQ�LQFUHDVLQJ�QXPEHU�RI�VWXGLHV�RQ�
VXVWDLQDELOLW\�DQG�WKH�LQWHJUDWLRQ�RI�VXVWDLQDEOH�GHYHORSPHQW�LQWR�HQJLQHHULQJ�FXUULFXOD��7K�UHU�
HW�DO����������7KHUH�DUH�SOHQW\�RI�VWXGLHV�LQ�WKH�OLWHUDWXUH�RQ�ZKDW�DQG�KRZ�WR�WHDFK�DQG�HQJDJH�
VWXGHQWV� LQ� WKH� GHYHORSPHQW� RI� VXVWDLQDEOH� GHYHORSPHQW� NQRZOHGJH� DQG� VNLOOV� WKURXJK�
LQQRYDWLYH�WHDFKLQJ�PHWKRGV�DQG�LQQRYDWLRQV��'HVKD�HW�DO����������$FFRUGLQJ�WR�WKH�OLWHUDWXUH�
UHYLHZ�E\�7K�UHU�HW�DO����������6'*�ZDV�LQFRUSRUDWHG�LQWR�FXUULFXOD�IRU�H[DPSOH�E\�DGGLQJ�QHZ�
FRXUVHV��DGDSWLQJ�H[LVWLQJ�RQHV��RU�LQWURGXFLQJ�WKH�WRSLF�WKURXJK�SURMHFW�ZRUN��
�
$ORQJ�ZLWK�VXVWDLQDEOH�GHYHORSPHQW�SHUVSHFWLYHV��HWKLFDO�LVVXHV�DUH�DOVR�DQ�LQWHJUDO�SDUW�RI�
HQJLQHHUV
� SHUVRQDO� DQG� SURIHVVLRQDO� OLYHV�� FRQQHFWLQJ�PLFUR�HWKLFDO� SUREOHPV�ZLWK�PDFUR�
HWKLFDO�FRQVHTXHQFHV��5RWWPDQ�	�5HHYH���������,Q�HWKLFV�HGXFDWLRQ��LQ�DGGLWLRQ�WR�WKH�PDVVLYH�
HWKLFDO�TXHVWLRQV��LW�ZRXOG�EH�JRRG�IRU�HQJLQHHULQJ�VWXGHQWV�WR�WKLQN�DERXW�KRZ�WKH\�UHODWH�WR�
GDLO\�SUREOHPV��FROOHDJXHV��FXVWRPHUV��DQG�VWDNHKROGHUV�LQ�WKHLU�FRPPXQLW\��3LHUUDNRV�HW�DO���
������� 6WXGHQWV� KDYH� EHHQ� IRXQG� WR� H[SHULHQFH� QRQ�WHFKQLFDO� SHUVSHFWLYHV� RQ� HWKLFV� DOVR�
XQLQWHUHVWLQJ��(UPHU�	�9DQGHU/HHVW���������ZKLFK�LV�ZK\�WKHLU�LQYROYHPHQW�LQ�GHVLJQLQJ�WKHLU�
OHDUQLQJ�LV�LPSRUWDQW��
�
,Q�)LQQLVK�8QLYHUVLWLHV�RI�$SSOLHG�6FLHQFHV��WKH�FRPSHWHQFHV�RI�TXDOLILFDWLRQV�DUH�GHILQHG�DV�
HGXFDWLRQ�VSHFLILF� DQG� FRPPRQ� FRPSHWHQFHV� E\� WKH� UHFWRUV¶� FRQIHUHQFH� RI� )LQQLVK�
8QLYHUVLWLHV�RI�$SSOLHG�6FLHQFHV��$UHQH���������&RPSHWHQFHV�DUH�GHILQHG�DV�EURDG�VHWV�RI�
FRPSHWHQFHV�� FRPELQDWLRQV� RI� DQ� LQGLYLGXDO
V� NQRZOHGJH�� VNLOOV�� DQG� DWWLWXGHV�� 7KH�
SURJUDPPH�VSHFLILF� FRPSHWHQFHV� IRUP� WKH� EDVLV� RI� D� VWXGHQW
V� SURIHVVLRQDO� FRPSHWHQFH��
&RPSHWHQFLHV� VKDUHG� E\� YDULRXV� TXDOLILFDWLRQV� DQG� GLSORPDV� IRUP� WKH� IRXQGDWLRQ� IRU�
SURIHVVLRQDO�HQGHDYRXUV��FROODERUDWLRQ��DQG�H[SHUWLVH�DGYDQFHPHQW��7KH�UHFRPPHQGDWLRQ�RQ�
WKH� DSSOLFDWLRQ� RI� FRPPRQ� FRPSHWHQFHV� LQ� KLJKHU� HGXFDWLRQ� GHJUHHV� LV� WR� SURPRWH� DQ�
XQGHUVWDQGLQJ� RI� KRZ� WR� DSSO\� WKH� FRPSHWHQFHV� GHVFULEHG� LQ� WKH� 1DWLRQDO� 4XDOLILFDWLRQV�
)UDPHZRUN� �14)�� WR� FXUULFXOXP�GHYHORSPHQW�� FRPSHWHQFH�SURILOLQJ�� DQG�DVVHVVPHQW�� 7KH�
)LQQLVK�TXDOLILFDWLRQV�IUDPHZRUN�LV�EDVHG�RQ�WKH�UHFRPPHQGDWLRQ�RI�WKH�(XURSHDQ�3DUOLDPHQW�
DQG�RI�WKH�&RXQFLO�RQ�WKH�HVWDEOLVKPHQW�RI�WKH�(XURSHDQ�4XDOLILFDWLRQV�)UDPHZRUN��(4)��IRU�
OLIHORQJ�OHDUQLQJ���7KH�)LQQLVK�TXDOLILFDWLRQV�IUDPHZRUN�LV�DOVR�LQ�OLQH�ZLWK�WKH�(XURSHDQ�+LJKHU�
(GXFDWLRQ�$UHD��(+($��TXDOLILFDWLRQV�IUDPHZRUN���
�
7KH�DLP�RI�WKLV�GHYHORSPHQW�SURMHFW�LV�WR�DVVHVV�WKH�FXUUHQW�NQRZOHGJH�RI�VXVWDLQDELOLW\�DQG�
HWKLFV� DPRQJ� VWXGHQWV� DW� RXU� XQLYHUVLW\� DQG� XVH� WKH� UHVXOWV� WR� GHYHORS� QHZ� WHDFKLQJ� DQG�
FXUULFXOXP� WKDW� EHWWHU� LQFRUSRUDWH� WKHVH� WRSLFV�� $GGLWLRQDOO\�� WKLV� VWXG\� DLPV� WR� VKDUH� WKH�
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ILQGLQJV� ZLWK� WKH� &',2� FRPPXQLW\� WR� LQIRUP� VXVWDLQDELOLW\� DQG� HWKLFV� HGXFDWLRQ� LQ� RWKHU�
XQLYHUVLWLHV�� )XUWKHU�� WR� HQVXUH� FRQWLQXRXV� LPSURYHPHQW� RI� WKH� HQJLQHHULQJ� HGXFDWLRQ�
FXUULFXOXP�� LW�ZDV�DVNHG��ZKDW�DUH� VWXGHQWV¶� H[SHFWDWLRQV� IRU� GHYHORSLQJ� VXVWDLQDELOLW\� DQG�
HWKLFDO�FRQVLGHUDWLRQV�LQ�HQJLQHHULQJ�HGXFDWLRQ�FXUULFXOXP�DQG�SHGDJRJ\"�7KH�VXUYH\�DQG�WKH�
UHVXOWV�DUH�SUHVHQWHG�LQ�WKH�IROORZLQJ�FKDSWHUV�
�
�
DATA COLLECTION AND ANALYSIS METHODS 
�
7R�SURYLGH�EDFNJURXQG�LQIRUPDWLRQ�RQ�WKH�HPEHGGLQJ�RI�HWKLFDO�DQG�6'*�FRPSHWHQFLHV�LQWR�
OHDUQLQJ�� FROOHFWLQJ� WKRXJKWV� IURP� HQJLQHHULQJ� VWXGHQWV� DV� DQ� DQRQ\PRXV� ZHE� VXUYH\� LV�
FRQVLGHUHG�WKH�PRVW�DSSURSULDWH�LQ�WKLV�VWXG\��7KH�VXUYH\�ZDV�VHQW�WR�DOO�HQJLQHHULQJ�VWXGHQWV�
�,&7�HQJLQHHULQJ�1 �������&LYLO�(QJLQHHULQJ��&(��1� ������/DQG�6XUYH\LQJ�HQJLQHHULQJ��/6��
1�  � ����� DW� WKH� 5RYDQLHPL� FDPSXV� RI� WKH� /DSODQG� 8QLYHUVLW\� RI� $SSOLHG� 6FLHQFHV� DW� WKH�
EHJLQQLQJ�RI�2FWREHU�������DQG�WZR�ZHHNV�ZHUH�JLYHQ�WR�DQVZHU���
�
7KH�ZHE�VXUYH\�ZDV�FRQGXFWHG�ZLWK�WKH�:HEURSRO�Y������V\VWHP�LQ�)LQQLVK��$W�WKH�EHJLQQLQJ�
RI�WKH�ZHE�VXUYH\��WKH�VWXGHQWV�ZHUH�WROG�H�J���WKH�SXUSRVH��YROXQWDU\�QDWXUH��WKH�SROLFLHV�IRU�
SXEOLVKLQJ�WKH�UHVXOWV��DQG�WKH�SULQFLSOHV�RI�GDWD�VWRUDJH��$IWHU�WKH�GHPRJUDSKLF�LQIRUPDWLRQ��
WKH�VWXGHQWV�ZHUH�DVNHG�WR�DVVHVV�ZKHWKHU�WKH\�NQRZ�WKH�PHDQLQJ�RI�WKH�WHUP¶V�VXVWDLQDELOLW\�
DQG� HWKLFV� DQG� HWKLFDO� SULQFLSOHV�� 7KHUH� ZHUH� WZR� TXHVWLRQV� UHJDUGLQJ� VXVWDLQDEOH�
GHYHORSPHQW��7KH\�ZHUH�SUHFHGHG�E\�WKH�&',2��������FRQVRUWLXP
V�UDWLRQDOH�IRU�VXVWDLQDEOH�
GHYHORSPHQW�DQG�WKH�JRDO�RI�LQWHJUDWLQJ�WKHP�LQWR�HQJLQHHULQJ�HGXFDWLRQ��,Q�WKH�ILUVW�TXHVWLRQ�
DERXW� VXVWDLQDEOH� GHYHORSPHQW�� VWXGHQWV� ZHUH� DVNHG� WR� HYDOXDWH� WKH� FXUUHQW� VWDJH� LQ�
HGXFDWLRQ�LQ�WHUPV�RI�LQFRUSRUDWLQJ�VXVWDLQDEOH�GHYHORSPHQW�SHUVSHFWLYHV�LQWR�WHDFKLQJ�DQG�
OHDUQLQJ��7KH�TXHVWLRQ�ZDV�LGHQWLFDO�WR�WKH�RSWLRQDO�VWDQGDUG���IRU�VXVWDLQDEOH�GHYHORSPHQW�
�0DOPTYLVW�HW�DO���������LQ�&',2
V��������RSWLRQDO�VWDQGDUGV�����DQG�SURYLGHG�VWDWHPHQWV�WR�
GHWHUPLQH�WKH�OHYHO�IROORZLQJ�WKH�UXEULF�IRU�VHOI�DVVHVVPHQW��7KH�RSWLRQDO�VWDQGDUG�LV�XVHIXO��
QRW�RQO\�IRU�DVVHVVLQJ�WKH�LQWHJUDWLRQ�RI�VXVWDLQDEOH�GHYHORSPHQW�EXW�DOVR�IRU�SURPRWLQJ�DQG�
JXLGLQJ�LW��5RVpQ�HW�DO�����������7KH�VHFRQG�TXHVWLRQ�ZDV�RSHQ�HQGHG��DVNLQJ�IRU�VXJJHVWLRQV�
DQG� H[SHFWDWLRQV� UHJDUGLQJ� WKH� RUJDQL]DWLRQ� RI� VXVWDLQDEOH� GHYHORSPHQW� OHDUQLQJ� WDVNV��
)XUWKHUPRUH�� WKHUH� ZHUH� WKUHH� TXHVWLRQV� UHJDUGLQJ� HWKLFV�� $V� DQ� LQLWLDO� LQWURGXFWLRQ�� WKH�
$UFKLPHGHDQ�RDWK�ZDV�SUHVHQWHG�WR�WKH�VWXGHQWV��DQG�UHVHDUFK�HWKLFV�DQG�SURIHVVLRQDO�HWKLFV�
RI�HQJLQHHUV�ZHUH�GHILQHG�DFFRUGLQJ�WR�+HLNNHU|���������7KH�ILUVW�TXHVWLRQ�UHJDUGLQJ�HWKLFV�
LQTXLUHG�LI�WKH�VWXGHQW�ZDV�DZDUH�RI�ZKDW�LV�PHDQW�E\�WKH�WHUP�UHVSRQVLELOLW\��([DPSOHV�VXFK�
DV� UHIHUHQFH�PDQDJHPHQW�� FRS\ULJKW�� ULJKWV�RI�SDUWLFLSDQWV� LQ� UHVHDUFK��*'35��DQG�FULWLFDO�
PHGLD� OLWHUDF\�� ZHUH� JLYHQ�� 7KH� VHFRQG� TXHVWLRQ� LQYHVWLJDWHG� VWXGHQWV
� DZDUHQHVV� RI� WKH�
PHDQLQJ�RI�UHVSHFW��$JDLQ��VRPH�H[DPSOHV�ZHUH�JLYHQ�WR�JXLGH�WKLQNLQJ��VXFK�DV�UHVSHFW�IRU�
FROOHDJXHV�� UHVHDUFK� SDUWQHUV�� DQG� IHOORZ� VWXGHQWV�� )LQDOO\�� WKH� RSHQ� TXHVWLRQ� DVNHG� IRU�
VXJJHVWLRQV�DQG�H[SHFWDWLRQV�IRU�LQWURGXFLQJ�HWKLFDO�SHUVSHFWLYHV�LQ�HGXFDWLRQ��
�
7KH� DQVZHUV� WR� WKH� VXUYH\� ZHUH� DV� IROORZV�� HQJLQHHULQJ� VWXGHQWV� RI� ,&7� �1�  � ����� /DQG�
6XUYH\LQJ��1� ������DQG�&LYLO�(QJLQHHULQJ��1� ������2YHUDOO������UHVSRQVHV�ZHUH�UHFHLYHG��
JLYLQJ�D�PRGHVW� UHVSRQVH� UDWH�RI�������,&7������&(������/6�������2I� WKH�VWXGHQWV�ZKR�
UHVSRQGHG�����VWXGLHG�LQ�WKH�GD\WLPH�JURXS�DQG����LQ�PXOWL�IRUPDW�RU�RQOLQH�VWXGLHV��DQG�WZR�
VWXGHQWV�VWXGLHG�LQ�VRPH�RWKHU��0RVW�RI�WKH�UHVSRQGHQWV�UHSUHVHQWHG�HDUO\�VWDJH�VWXGHQWV��2I�
WKH� UHVSRQGHQWV�� ��� ���������ZHUH� ILUVW�\HDU� VWXGHQWV�� ��� ���������ZHUH� VHFRQG�\HDU�� ���
��������ZHUH�WKLUG�\HDU��DQG������������ZHUH�IRXUWK�\HDU�VWXGHQWV�RU�PRUH��
�
,Q�WKH�FRQWHQW�DQDO\VLV��%HQJWVVRQ��������(OR�HW�DO���������RI�WKH�RSHQ�DQVZHUV��WKH�DQVZHUV�
ZHUH�ILUVW�UHDG�WKURXJK�DQG�GLYLGHG�LQWR�DQDO\VLV�XQLWV��ZKLFK�ZHUH�ODEHOOHG�DV�FRGHV��$QVZHUV�
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WKDW� ZHUH� QRW� UHODWHG� WR� WKH� WRSLF� ZHUH� H[FOXGHG�� 7KH� FRGHV� ZHUH� FODVVLILHG� LQWR�
FDWHJRULHV�WKHPHV�XVLQJ�LQGXFWLYH�UHDVRQLQJ��%HQJWVVRQ���������7KH�DXWKRUV�ZHQW�WKURXJK�WKH�
WKHPDWLF�FDWHJRULHV�WRJHWKHU�WR�IRUP�D�FRQVHQVXV��
�
�
RESULTS 
�
0RVW�RI� WKH�VWXGHQWV�������������FODLPHG�WR�KDYH�NQRZOHGJH�RI�WKH�PHDQLQJ�RI�VXVWDLQDEOH�
GHYHORSPHQW��7KHUH�ZHUH���������ZKR�GLG�QRW�NQRZ�DQG���������ZHUH�EODQN�DQVZHUV��7KHUH�
ZDV�D�PLQRU�GLIIHUHQFH�EHWZHHQ�WKH�GHJUHH�SURJUDPPHV��5HJDUGLQJ�WKH�FRQFHSW�RI�HWKLFV�����
�������RI�WKH�UHVSRQGHQWV�NQHZ�WKH�PHDQLQJ�RI�WKH�FRQFHSW������������GLG�QRW�NQRZ�DQG������
���ZDV�EODQN��$PRQJ�,&7�VWXGHQWV�ZHUH�WKH�KLJKHVW�SURSRUWLRQ�RI�12�DQVZHUV������������
&RPSDUHG� WR� /DQG� 6XUYH\LQJ� �/6��� WKH� FRUUHVSRQGLQJ� YDOXH� ZDV� �� ���� ���� DQG� &LYLO�
(QJLQHHULQJ��&(�����������
�
6WXGHQWV�HYDOXDWH� WKH� LQFOXVLRQ�RI�VXVWDLQDEOH�GHYHORSPHQW�SHUVSHFWLYHV� LQ� WKHLU�HGXFDWLRQ�
SURJUDP�LQ�WKHLU�OHDUQLQJ�DFFRUGLQJ�WR�)LJXUH����7KH�VWDWHPHQWV�E\�WKH�&',2�VWDQGDUG�ZHUH�
FLWHG�IURP�WKH�&',2��������UXEULF�IRU�VHOI�DVVHVVPHQW�LQ�WKH�ILUVW�2SWLRQDO�VWDQGDUG������
�

�
)LJXUH����6WXGHQWV
�DVVHVVPHQWV�IRU�WKH�VXVWDLQDEOH�GHYHORSPHQW�VWDWHPHQWV�E\�GHJUHH�

SURJUDPPHV��
�

0RVW�RI�WKH�HQJLQHHULQJ�VWXGHQWV�DQVZHUHG�WKDW�WKHLU�HGXFDWLRQ�LV�HLWKHU�DW� OHYHO����1� �����
�����RU�OHYHO����1� ����������LQ�WKH�UXEULF��/HYHO���UHFHLYHG�WKH�IHZHVW�UHVSRQVHV��1� ����RU�
�����%HWZHHQ�WKH�GHJUHH�SURJUDPPHV��VHH�7DEOH����LW�DSSHDUHG�WKDW�DOO�DQVZHUV�RI�/6�ZHUH�
DW�OHYHOV����������DQG����DW�OHYHOV���DQG���WKHUH�ZHUH�QR�DQVZHUV��5HJDUGLQJ�&(�DQG�,&7��DOO�
OHYHOV�UHFHLYHG�DQVZHUV��7KH�IHZHVW�DQVZHUV��1� �������ZHUH�JUDGHG����L�H���VXVWDLQDELOLW\�LV�
FRPSUHKHQVLYHO\� LQWHJUDWHG� LQWR� WKH� GHJUHH� SURJUDPPH� DFFRUGLQJ� WR� WKH� GHVFULSWLRQ� RI�
VXVWDLQDEOH�GHYHORSPHQW�LQ�&',2�RSWLRQDO�VWDQGDUG��7KH�SDLUZLFH�0DQQ�:KLWQH\�8�WHVW�VKRZ�
QR�HYLGHQFH�DJDLQVW�WKH�QXOO�DFURVV�GHJUHH�SURJUDPPHV��/6�YV��&(��8� ������S� ���������&(�
YV��,&7��8� ��������S� ���������/6�9V��,&7��8� ������S� ����������
�
�

�
���
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7DEOH����6WXGHQWV
�DVVHVVPHQWV�IRU�WKH�OHYHO�DFFRUGLQJ�WR�WKH�UXEULF�RI�VXVWDLQDEOH�
GHYHORSPHQW�VWDWHPHQWV�LQ�&',2�RSWLRQDO�VWDQGDUG�E\�GHJUHH�SURJUDPPHV��

�
 ICT LS CE   
Level  1� �� 1� �� 1� �� 7RWDO�
�� �� ������� � ������ �� ������ ��
�� ��� ������� � ������ �� ������� ���
�� �� ������ �� ������� �� ������� ���
�� ��� ������� �� ������� �� ������� ���
�� ��� ������� �� ������� �� ������� ���
�� ��� ������� �� ������ �� ������ ���

7RWDO� ��� �� ��� �� ��� �� ���
�
7KH�/6�GHJUHH�SURJUDPPH�KDG�UHODWLYHO\�WKH�PRVW�OHYHO���UHVSRQVHV��1� �����������L�H���VPDOO�
VFDOH�LPSOHPHQWDWLRQV�RI�VXVWDLQDEOH�GHYHORSPHQW��&RUUHVSRQGLQJ�YDOXHV�ZHUH�IRU�&(��1� ����
�����DQG�,&7��1 �����������$OPRVW�RQH�WKLUG�RI�,&7�HQJLQHHULQJ�VWXGHQWV�HVWLPDWH�WKDW�WKH�
GHJUHH�SURJUDPPH�LV�DW�OHYHO����1� �����������RU����1� �����������&(�KDV�WKH�PRVW�DQVZHUV�
DW�OHYHO����1� �����������/HYHOV���DQG���KDG�WKH�VDPH�QXPEHU�RI�DQVZHUV��1� �������������
�
7KH�FRQFHSW�RI� UHVSRQVLELOLW\�ZDV� IDPLOLDU� WR� WKH�VWXGHQWV��7KHUH�ZDV�D� WRWDO�RI����SRVLWLYH�
DQVZHUV��������7KH�FRUUHVSRQGLQJ�UHVSRQVH�QXPEHUV�EHWZHHQ�GHJUHH�SURJUDPPHV�ZHUH�/6�
�1 ������������,&7��1� ��������������DQG�&(��1� ��������������7KHUH�ZDV�RQH�PLVVLQJ�DQVZHU��
7KH�FRQFHSW�RI�UHVSHFW�ZDV�DOVR�JHQHUDOO\�ZHOO�NQRZQ��0RVW�RI�WKH�VWXGHQWV��1� ��������������
NQHZ�WKH�LPSRUWDQFH�RI�UHVSHFW�LQ�RSHUDWLRQV��7KHUH�ZHUH�QRW�PDQ\�GLIIHUHQFHV�EHWZHHQ�WKH�
GHJUHH�SURJUDPPHV��7KHUH�ZHUH�WZR�QHJDWLYH�DQVZHUV�IURP�,&7�HQJLQHHULQJ�VWXGHQWV��
�
7DEOH����OLVWV�VWXGHQWV¶�VXJJHVWLRQV�IRU�LQFOXGLQJ�VXVWDLQDEOH�GHYHORSPHQW�LQ�OHDUQLQJ�E\�WKHPH��
$� WRWDO�RI����UHVSRQVHV�ZHUH�UHFHLYHG���� IURP�/6����� IURP�&(��DQG���� IURP�,&7��/HDUQLQJ�
SURMHFWV�ZHUH�PRVW�ZDQWHG�LQ�VL[�FRPPHQWV��EXW�WKH\�RQO\�DSSHDUHG�LQ�,&7�VWXGHQWV¶�DQVZHUV��
,�GRQ¶W�NQRZ�±DQVZHUV�ZHUH���LQ�/6�VWXGHQWV¶�DQVZHUV��DQG���LQ�&(�DQG�,&7�VWXGHQWV¶�DQVZHUV��
�
� �

�
���
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7DEOH����6WXGHQWV
�VXJJHVWLRQV�IRU�LQFOXGLQJ�VXVWDLQDELOLW\�LQ�OHDUQLQJ��
�

LS CE ICT 
3UDFWLFDO�H[DPSOHV 5HF\FOLQJ� DQG� UHXVH� RI�

EXLOGLQJ�PDWHULDOV��
���DQVZHUV��

/HDUQLQJ�SURMHFWV����DQVZHUV��

2SSRUWXQLWLHV� IRU�
XWLOL]DWLRQ�LQ�WKH�IXWXUH�

&RQVWUXFWLRQ�UHODWHG�OHDUQLQJ�
SURMHFWV����DQVZHUV��

5HIOHFWLRQ� DQG� OHDUQLQJ�
DVVLJQPHQWV����DQVZHUV��

%DVLFV� RI� VXVWDLQDEOH�
GHYHORSPHQW�

5HYLHZ�RI�JHQHUDO�JRDOV�DQG�
SUREOHPV�

(QHUJ\� FRQVHUYDWLRQ� DQG�
UHQHZDEOH�HQHUJ\����DQVZHUV��

/HDUQLQJ�
DVVLJQPHQWV 

&RPSDULVRQ� RI� GLIIHUHQW�
EXLOGLQJ� PDWHULDOV� DQG� WKHLU�
GXUDELOLW\�

3UDFWLFDO� JXLGDQFH� WKURXJK� WKH�
FXUULFXOXP����DQVZHUV��

� 3RVVLEOH�ZD\V�WR�LPSURYH�WKH�
PDWHULDOV�

,QIR�HYHQW�SUHVHQWDWLRQ��
���DQVZHUV��

� (FRQRPLF�IDFWRUV� 7HFKQRORJ\
V�VXSSRUW�IRU�QDWXUH��
���DQVZHUV��

� 6KRXOG�EH�LQ�HYHU\WKLQJ� +RPH�HQHUJ\�HIILFLHQF\��
���DQVZHUV��

� :RRG�FRQVWUXFWLRQ�RQ�D�ODUJH�
VFDOH��

2SWLPL]DWLRQ�RI�DOJRULWKPV�IURP�WKH�
SRLQW�RI�YLHZ�RI�HQHUJ\�FRQVXPSWLRQ�

 2SSRUWXQLWLHV�RIIHUHG�E\�RZQ�
HOHFWULFLW\�SURGXFWLRQ�

3HUVSHFWLYHV� UHODWHG� WR� FLWL]HQV
�
ZHOO�EHLQJ�DQG�KHDOWK�FDUH��

 4XDOLW\�RI�&RQVWUXFWLRQ� &DOFXODWLRQ� RI� OLIH� F\FOH� FRVWV� DQG�
LQYHVWPHQWV�

 � /LIH� F\FOH� WKLQNLQJ� RI� DSSOLFDWLRQV�
DQG�V\VWHPV��

 � 3UDFWLFDO�H[DPSOHV�

 � (OHFWULFDO�DQG�KRPH�DXWRPDWLRQ�
�
7KHUH�ZHUH�FRQFUHWH�DQVZHUV�UHODWHG�WR�WKH�WKHPH�RI�VXVWDLQDEOH�GHYHORSPHQW��IRU�H[DPSOH��
WKH�IROORZLQJ�UHVSRQVH�IURP�WKH�&(�VWXGHQW��

,Q�FRQQHFWLRQ�ZLWK�FRQVWUXFWLRQ��D�SURMHFW�ZKHUH��IRU�H[DPSOH��VXVWDLQDEOH�GHYHORSPHQW�
LV�VXSSRUWHG�H�J���ZLWK�RZQ�HOHFWULFLW\�SURGXFWLRQ��ZLQG�SRZHU����7UDQVODWHG�IURP�)LQQLVK��

7DEOH���GHVFULEHV�WKH�VWXGHQWV
�VXJJHVWLRQV�E\�WKHPHV�IRU� LQFOXGLQJ�HWKLFDO�SHUVSHFWLYHV� LQ�
OHDUQLQJ��$�WRWDO�RI����UHVSRQVHV�ZHUH�UHFHLYHG��RI�ZKLFK���ZHUH�IURP�/6����IURP�&(��DQG�WKH�
UHPDLQLQJ����IURP�,&7��7KH�VWXGHQWV�VXJJHVWHG�WKDW�WKH�WKHPH�VKRXOG�EH�FURVV�FXWWLQJ��ZKLFK�
DW�/DSODQG�8$6�PHDQV�LQFOXGLQJ�WKH�WKHPH�KROLVWLFDOO\�LQ�WKH�FXUULFXOXP�GXULQJ�WKH�HQWLUH�VWXG\�
SDWK�IURP�WKH�SRLQW�RI�YLHZ�RI�HDFK�VXEMHFW��7KHUH�ZDV�D�WRWDO�RI���UHVSRQVHV�UHODWHG�WR�WKLV�
WKHPH���

�
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�
7DEOH����6WXGHQWV
�VXJJHVWLRQV�IRU�LQFOXGLQJ�WKH�HWKLFDO�WKHPHV�LQ�OHDUQLQJ��

�

LS CE ICT 
3ULQFLSOHV�RI�UHVHDUFK�DQG�
SURIHVVLRQDO�HWKLFV� 
���DQVZHUV��

&RQIOLFW�UHVROXWLRQ��
���DQVZHUV��

&URVV�FXWWLQJ����DQVZHUV��

/HDUQLQJ�SURMHFWV� 6HSDUDWH�HWKLFV�FRXUVH��
���DQVZHUV��

3ULQFLSOHV� RI� UHVHDUFK� DQG�
SURIHVVLRQDO�HWKLFV����DQVZHUV��

&RS\ULJKWV 5HIOHFWLRQ�DVVLJQPHQWV��
���DQVZHUV��

&RS\ULJKW��*'35����DQVZHUV��

5HYLHZ�LQ�FRQQHFWLRQ�ZLWK�
7KHVLV 

3ULYDF\����DQVZHUV�� 6HSDUDWH�HWKLFV�FRXUVH��
���DQVZHUV���

,Q� FRQQHFWLRQ� ZLWK�
RULHQWDWLRQ� VWXGLHV�
�RUJDQL]HG� IRU� WKH� ILUVW�
\HDU�VWXGHQWV��

,QWHUDFWLRQ� DQG�
FRPPXQLFDWLRQ�
PDQDJHPHQW��

3UDFWLFDO�H[DPSOHV����DQVZHUV��

� ,QIRUPDWLRQ�VHFXULW\� /HDUQLQJ�SURMHFWV����DQVZHUV��

 9DOXH�GLVFXVVLRQ� (WKLFV�RI�DSSOLFDWLRQ�DQG�V\VWHP�
GHYHORSPHQW�

 ,QVWUXFWRU¶V�H[DPSOHV� (TXDOLW\�LVVXHV�
 (WKLFDO� XVH� RI� QDWXUDO�

UHVRXUFHV�
6RXUFH�FULWLFDOLW\�

 &URVV�FXWWLQJ� ,QIRUPDWLRQ�SDFNDJHV�
 (PSKDVL]LQJ�TXDOLW\� �

 

)XUWKHUPRUH��UHVHDUFK�DQG�SURIHVVLRQDO�HWKLFV�ZHUH�PHQWLRQHG�LQ���UHVSRQVHV�DQG�VHSDUDWH�
HWKLFV� FRXUVHV� ZHUH� VXJJHVWHG� LQ� �� UHVSRQVHV�� 7KHUH� ZHUH� �� WRWDO� UHVSRQVHV� VXJJHVWLQJ�
UHVHDUFK�DQG�SURIHVVLRQDO�HWKLFV�EH�LQFOXGHG�LQ�OHDUQLQJ��EXW�WKH\�ZHUH�QRW�IXUWKHU�VSHFLILHG��
)RU�H[DPSOH��WKH�VWXGHQW�IURP�WKH�,&7�GHJUHH�SURJUDPPH�VXJJHVWHG�D�GHHSHU�GLVFXVVLRQ�RI�
VRXUFH�FULWLFDOLW\��

$W�OHDVW�,�KDYHQ
W�FRPH�DFURVV�*'35�LQ�P\�VWXGLHV��EXW�,
YH�GHOYHG�LQWR�LW�LQ�P\�ZRUN��
:H�FRXOG�DOZD\V�WDON�PRUH�DERXW�VRXUFH�FULWLFLVP���7UDQVODWHG�IURP�)LQQLVK��

'DWD� SURWHFWLRQ� DQG� FRS\ULJKW� FDPH� XS� LQ� WKH� DQVZHUV� RI� VWXGHQWV� IURP� HDFK� GHJUHH�
SURJUDPPH��7ZR�&(�DQG�RQH�,&7�VWXGHQW�DQVZHUHG�WKDW�WKH\�GR�QRW�NQRZ��

�
  

�
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DISCUSSION 

$FFRUGLQJ�WR�WKH�VXUYH\�UHVXOWV��LW�FDQ�EH�FRQFOXGHG�WKDW�WKH�VWXGHQWV�EHOLHYH�WKH\�KDYH�D�JRRG�
XQGHUVWDQGLQJ� RI� ERWK� VXVWDLQDEOH� GHYHORSPHQW� DQG� HWKLFV�� 7KH\�ZHUH� DEOH� WR� DVVHVV� WKH�
H[WHQW� WR� ZKLFK� WKHVH� SULQFLSOHV� DUH� LQFRUSRUDWHG� DQG� HPSKDVL]HG� LQ� WKHLU� HGXFDWLRQDO�
SURJUDPV��EDVHG�RQ�WKHLU�SHUFHSWLRQ���

7KH�OHYHO�RI�VXVWDLQDEOH�GHYHORSPHQW�HGXFDWLRQ�ZDV�HYDOXDWHG�RQ�D���SRLQW�VFDOH�IURP���WR����
ZKHUH���DQG���UHSUHVHQW�WKH�H[WUHPHV��%DVHG�RQ�WKH�GLVWULEXWLRQ�RI�WKH�DQVZHUV��WKH�VWXGHQWV
�
RSLQLRQV�ZHUH�VSUHDG�RYHU�WKH�HQWLUH�VFDOH��)RU�H[DPSOH��OHYHOV�IRXU�DQG�RQH�KDG�DOPRVW�WKH�
VDPH� QXPEHU� RI� DQVZHUV� LQ� ERWK�� ��� DQVZHUV� ZHUH� UDWHG� EHWWHU� WKDQ� OHYHO� WKUHH� DQG� ���
DQVZHUV�ZHUH�JLYHQ�D�OHYHO�WZR�RU�ORZHU��,Q�WKH�FRPSDULVRQ�EHWZHHQ�VHFWRUV��/6�JDYH�WKH�PRVW�
QHJDWLYH�HYDOXDWLRQV�DQG�,&7�WKH�PRVW�SRVLWLYH��

$V�VKRZQ�LQ�HDUOLHU�VWXGLHV��WKH�SURMHFW�EDVHG�OHDUQLQJ�FXUULFXOXP�KDV�VKRZQ�LWV�HIIHFWLYHQHVV��
,&7�'HSDUWPHQW�SURMHFWV�DUH�UHDO�OLIH�SURMHFWV�HLWKHU�IURP�ORFDO�FRPSDQLHV�RU�5	'�SURMHFWV�ZLWK�
RWKHU�VWDNHKROGHUV��7KH�VXLWDEOH�FRXUVHV�DUH�LQWHJUDWHG�LQWR�WKH�SURMHFW�DQG�OHDUQLQJ�LV�GRQH�
DFFRUGLQJ�WR�WKH�VDPH�UXOHV�DV�LQ�ZRUNLQJ�OLIH�LQ�UHDO�FRPSDQLHV�DQG�SURMHFWV��VHH�H�J���$QJHOYD�
HW�DO�����������/HDUQLQJ�SURMHFWV�HPHUJHG�LQ�WKH�UHVXOWV�RI�WKLV�VWXG\�DV�ZHOO��ZKHQ�VWXGHQWV�
VXJJHVWHG�LQFRUSRUDWLQJ�6'*�SHUVSHFWLYHV�DQG�HWKLFDO�LVVXHV�LQWR�WKHP��$FFRUGLQJ�WR�*XHUUD�
��������HGXFDWLRQ�IRU�VXVWDLQDEOH�GHYHORSPHQW�LV�RQH�RI�WKH�FKDOOHQJHV�HQJLQHHULQJ�HGXFDWLRQ�
FXUUHQWO\�IDFHV��,Q�HQJLQHHULQJ�HGXFDWLRQ�DW�$DOERUJ�8QLYHUVLW\��SUREOHP�EDVHG�OHDUQLQJ�LV�DQ�
DQVZHU�WR�LQWHJUDWLQJ�VXVWDLQDELOLW\�LQ�HQJLQHHULQJ�FXUULFXOD�E\�VKDULQJ�FRUH�OHDUQLQJ�SULQFLSOHV�
DQG�E\�HQKDQFLQJ�FRPSHWHQFLHV�IRU�VXVWDLQDEOH�GHYHORSPHQW�DQG�SURIHVVLRQDO�H[SHUWLVH��7KH�
VWXG\�PDGH�E\�*XHUUD��������VKRZV�WKDW�LW�LV�QHFHVVDU\�WR�ORRN�IXUWKHU�LQWR�FXUULFXOXP�HOHPHQWV��
NQRZOHGJH�DQG� OHDUQLQJ�REMHFWLYHV�� W\SHV�RI�SUREOHPV�� UHVRXUFHV��VWDII�DQG�VWXGHQWV¶� UROHV��
DQG� DVVHVVPHQW�� Alaswad & Junaid (2022) provided successful examples of integrating 
discussions into sustainable development themes in engineering education.  �,Q�WKH�FDVH�RI�
HWKLFDO� LVVXHV�� WKH�VWXGHQWV� LQ� WKLV� FXUUHQW� VWXG\�DOVR�VXJJHVWHG�FURVV�FXWWLQJ�� ,QGHHG�� WKLV�
FRXOG� DOVR� EH� LPSOHPHQWHG� WKURXJK� SUREOHP�EDVHG� RU� SURMHFW�EDVHG� OHDUQLQJ� LQ� DXWKHQWLF�
LQGXVWU\�EDVHG� SURMHFW� DVVLJQPHQWV�� )URP� WKH� VWXGHQWV
� DQVZHUV� WR� RSHQ� TXHVWLRQV�� VRPH�
VXJJHVWLRQV�FDQ�EH�LQFOXGHG�LQ�SUDFWLFDO�WHDFKLQJ�DQG�OHDUQLQJ��)RU�H[DPSOH��FLYLO�HQJLQHHULQJ�
SURMHFWV� PD\� FRQWDLQ� UHTXLUHPHQWV� IRU� HPLVVLRQ�IUHH� HQHUJ\� SURGXFWLRQ� DQG� HQHUJ\�
FRQVXPSWLRQ�LQ�EXLOGLQJV��)XUWKHUPRUH��OLIH�F\FOH�FRVWV�DQG�LQYHVWPHQW�FDOFXODWLRQ�DV�ZHOO�DV�
WUDGLWLRQDO� DVSHFWV� RI� UHF\FOLQJ�� H�J��� RQ� FRQVWUXFWLRQ� VLWHV�� FDQ�EH� LQFOXGHG� LQ� WKH� OHDUQLQJ�
FRQWHQWV�RI�WKH�SURMHFWV��

7KH�HQJLQHHULQJ�VWXGHQWV�DW�/DSODQG�8$6�SRVVHVV�D�WKRURXJK�XQGHUVWDQGLQJ�RI�WKH�JRDOV�RI�
VXVWDLQDEOH�GHYHORSPHQW��DFFRUGLQJ� WR� WKHLU�SHUFHSWLRQ��7KLV�FRQWUDVWV�ZLWK� WKH� UHVXOWV�RI�D�
VWXG\�FRQGXFWHG�E\�/HLYD�%URQGR�HW�DO���������DPRQJ�6SDQLVK�XQLYHUVLW\�VWXGHQWV��ZKHUH�RQO\�
������FRQVLGHUHG�WKHPVHOYHV�WR�KDYH�D�VWURQJ�NQRZOHGJH�RI�WKHVH�JRDOV��7KLV�GLIIHUHQFH�PD\�
EH�DWWULEXWHG�WR�D�YDULHW\�RI�IDFWRUV��VXFK�DV�SULRU�DFDGHPLF�EDFNJURXQG�RU�DJH�GLVWULEXWLRQ��,W�
VKRXOG� EH� QRWHG� WKDW� )LQQLVK� XQLYHUVLW\� VWXGHQWV�� LQFOXGLQJ� D� VXEVWDQWLDO� QXPEHU� RI� DGXOW�
OHDUQHUV�� WHQG� WR� VWDUW� WKHLU� VWXGLHV� DW� D� ODWHU� DJH� FRPSDUHG� WR�PDQ\�(XURSHDQ� FRXQWULHV��
+RZHYHU��QR�LQIRUPDWLRQ�ZDV�JDWKHUHG�LQ�WKH�SUHVHQW�VWXG\�RQ�WKH�VRXUFHV�RI�WKH�VWXGHQW¶V�
NQRZOHGJH�RU�WKHLU�DJHV���

7R� LQWHJUDWH� HWKLFV� LQWR� OHDUQLQJ�� UHVSRQVHV� IURP� VWXGHQWV� LQ� WKLV� VWXG\� LQFOXGHG� VHYHUDO�
VXJJHVWLRQV�IRU�VHSDUDWH�HWKLFV�FRXUVHV�LQ�HQJLQHHULQJ�DQG�UHVHDUFK�HWKLFV�DV�ZHOO�DV�SUDFWLFDO�
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H[DPSOHV��5RWWPDQ�DQG�5HHYH� ������� HQFRXUDJH�SUDFWLWLRQHUV� WR� FUHDWH� RSHQ�HQGHG� FDVH�
VWXGLHV�GHSLFWLQJ�WKH�HWKLFDO�GLOHPPDV�H[SHULHQFHG�E\�YDULRXV�HQJLQHHULQJ�JURXSV��DQG�SURPSW�
VWXGHQWV�WR�LGHQWLI\�WKH�PDFURHWKLFDO�FRQVHTXHQFHV�RI�PLFURHWKLFDO�GLOHPPDV�LQ�WKHVH�FDVHV��
&DVH�VWXGLHV�DUH�RQH�RI�WKH�PRVW�SRSXODU�ZD\V�WR�LQWHJUDWH�HWKLFV��+HVV�	�)RUH��������DQG�
IRXQG�WR�EH�VXFFHVVIXO�LQ�VHYHUDO�VWXGLHV��VHH�H�J���/RHQGRUI��������0DUWLQ�HW�DO��������� 
�
7KHUH�DUH�VRPH�FRQFHUQV�ZLWK�WKLV�VWXG\�WKDW�WKH�UHDGHU�VKRXOG�FRQVLGHU��)LUVW��WKH�UHVSRQVH�
UDWH�ZDV�PRGHVW��DQG�WKH�VPDOO�VDPSOH�VL]H�FDQ�FDXVH�GLVWRUWLRQ�RI�WKH�UHVXOWV�DQG�GRHV�QRW�
UHSUHVHQW�WKH�RSLQLRQV�RI�WKH�HQWLUH�SRSXODWLRQ��6HFRQGO\��VWXGHQWV�FDQQRW�NQRZ�LI�WKH�GHJUHH�
SURJUDPV�KDYH�SODQV�WR�LQFOXGH�WKH�6'*V�LQ�WKH�FXUULFXOXP��VHH�OHYHO���UXEULF���7KLUGO\��WKH�
GHVFULSWLRQV�RI�WKH�UXEULF
V� OHYHOV�KDYH�EHHQ�WUDQVODWHG�IURP�(QJOLVK�WR�)LQQLVK��VR�WKH�WRQH�
DQG� QXDQFHV� RI� WKH� GHVFULSWLRQV� PD\� KDYH� FKDQJHG� RU� EHHQ� GLVWRUWHG�� )XUWKHUPRUH�� LW� LV�
XQFOHDU� ZKHWKHU� WKH� VWXGHQWV¶� DQVZHUV� ZRXOG� KDYH� FKDQJHG� LI� WKH\� KDG� VWXGLHG� DQG�
XQGHUVWRRG�WKH�WKHPHV�PRUH�GHHSO\��'HVSLWH� WKHVH� OLPLWDWLRQV�� WKH�DXWKRUV�EHOLHYH�WKDW� WKH�
UHVHDUFK� UHVXOWV�DFKLHYHG�D�VXIILFLHQWO\� UHOLDEOH�DQVZHU� WR� WKH� UHVHDUFK�TXHVWLRQ� IRU� IXUWKHU�
PHDVXUHV��
�
7KH�VXUYH\�GDWD�FDQ�EH�XVHG�ZKHQ�GHYHORSLQJ�WKH�FRQWHQWV�RI�WHDFKLQJ�DQG�VWXG\�SODQV�LQ�
VXFK� D� ZD\� WKDW� HWKLFDO� TXHVWLRQV� DQG� WKH� SULQFLSOHV� RI� VXVWDLQDEOH� GHYHORSPHQW� DUH�
FRQVLGHUHG�LQ�WHDFKLQJ��7KH�UHVXOWV�RI�WKH�VXUYH\�FDQ�DOVR�EH�XVHG�ZKHQ�FRPSDULQJ�WKH�UHVXOWV�
RI�RWKHU�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�ZLWK�HDFK�RWKHU��SURYLGHG�WKDW�WKH�VXUYH\�LV�FDUULHG�RXW�
XVLQJ�D�VXIILFLHQWO\�VLPLODU�PHWKRG��7KH�DQVZHUV�WR�WKH�RSHQ�TXHVWLRQV�FDQ�EH�XVHG�GLUHFWO\�LQ�
WKH�LPSOHPHQWDWLRQ�RI�WHDFKLQJ�DQG�WKH�GHYHORSPHQW�RI�FXUULFXOD��1DWXUDOO\��WKH�OD\RXW�RI�WKH�
TXHVWLRQV�DQG�WKH�VXUYH\�PHWKRG�FDQ�EH�IXUWKHU�GHYHORSHG�DQG�LPSURYHG�LQ�WKH�IXWXUH���
�
�
CONCLUSIONS�
�
7KH�VWXG\�IRXQG�WKDW�VWXGHQWV�KDYH�D�EDVLF�XQGHUVWDQGLQJ�RI�ERWK�WKHPHV��EXW�DOVR�VXJJHVWHG�
SUDFWLFDO�H[DPSOHV��FURVV�FXWWLQJ�WKHPHV��DQG�OHDUQLQJ�WDVNV�WR�HIIHFWLYHO\�LQWHJUDWH�HWKLFV�DQG�
VXVWDLQDEOH�GHYHORSPHQW�LQWR�WKH�FXUULFXOXP��7KH�ILQGLQJV�FDQ�LQIRUP�WKH�GHYHORSPHQW�RI�QHZ�
WHDFKLQJ�PHWKRGV��OHDUQLQJ�PDWHULDOV��DQG�LPSURYHPHQWV�WR�FXUUHQW�&',2�VWDQGDUGV�WR�EHWWHU�
LQWHJUDWH�HWKLFV�DQG�VXVWDLQDEOH�GHYHORSPHQW�LQWR�HQJLQHHULQJ�HGXFDWLRQ���
�
7KH�VWXG\�VKRZV� WKH� LPSRUWDQFH�RI�EHQFKPDUNLQJ� WKH� UHVXOWV�RI� GLIIHUHQW�KLJKHU�HGXFDWLRQ�
LQVWLWXWLRQV�DQG�GHYHORSLQJ�QHZ�WHDFKLQJ�PHWKRGV�DQG�OHDUQLQJ�PDWHULDOV�WR�EHWWHU� LQWHJUDWH�
HWKLFV�DQG�VXVWDLQDEOH�GHYHORSPHQW� LQWR�HQJLQHHULQJ�HGXFDWLRQ��8OWLPDWHO\�� WKH� LQFOXVLRQ�RI�
WKHVH�WKHPHV�LQ�WKH�SUDFWLFDO�LPSOHPHQWDWLRQ�RI�VWXG\�FRXUVHV�FDQ�OHDG�WR�D�PRUH�UHOHYDQW�DQG�
HQJDJLQJ�OHDUQLQJ�H[SHULHQFH�IRU�VWXGHQWV��SURPRWLQJ�WKHLU�FRPPLWPHQW�WR�EHFRPLQJ�VRFLDOO\�
UHVSRQVLEOH�HQJLQHHUV��
�
)XUWKHU� UHVHDUFK� LV� QHHGHG� H�J��� WR� ILQG� RXW� WKH� HIIHFWLYHQHVV� RI� DQ\�PHDVXUHV� WDNHQ� DQG�
VWXGHQW� VDWLVIDFWLRQ�� ,W� FRXOG� DOVR� EH� LQWHUHVWLQJ� WR�PDS� KRZ� VWXGHQWV� UHIOHFW� RQ� WKHLU� RZQ�
FRPSHWHQFH�DIWHU�VWXG\LQJ�6'*�DQG�HWKLFV�WKHPHV��
�
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