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ABSTRACT 
�
(QJLQHHUV�FDQ�PDNH�D�YDOXDEOH�FRQWULEXWLRQ�IRU�D�WUDQVIRUPDWLRQ�WRZDUGV�D�VXVWDLQDEOH�VRFLHW\���
7KH� &',2� IUDPHZRUN�� ZKHUH� VWXGHQW�DFWLYH� DQG� LQWHJUDWHG� OHDUQLQJ� LV� LQWULQVLF� WR� GHVLJQ�
LPSOHPHQW�DFWLYLWLHV��WKHUHIRUH�DOVR�LQFOXGHV�VXVWDLQDELOLW\�FRPSHWHQFLHV��7KH�SXUSRVH�RI�WKLV�
SDSHU� LV�WR�HYDOXDWH�DOLJQPHQW�EHWZHHQ�VSHFLILF�VWXGHQW�FHQWHUHG��DFWLYH�� OHDUQLQJ�DFWLYLWLHV�
XVHG�LQ�GLJLWDO�OHDUQLQJ�HQYLURQPHQWV�ZLWK�PDQ\�VWXGHQWV�DQG�HQJLQHHULQJ�FRPSHWHQFLHV�IRU�
VXVWDLQDELOLW\��([DPSOHV�RI� OHDUQLQJ�DFWLYLWLHV� LQ�WZR�VXFK�RQOLQH�FRXUVHV�DUH�SUHVHQWHG�DQG�
HYDOXDWHG�LQ�FRPSDULVRQ�WR�WKH�81(6&2�NH\�FRPSHWHQFLHV�IRU�VXVWDLQDELOLW\��7KH�FRXUVHV�DUH�
WZR�XQGHUJUDGXDWH�FRXUVHV�DW�1718�ZKHUH�VXVWDLQDEOH�HQJLQHHULQJ�UHSUHVHQWV�WKH�GLVFLSOLQH�
NQRZOHGJH��7KH�OHDUQLQJ�DFWLYLWLHV�ZHUH�GHVLJQHG�IRU�VFDODELOLW\�DQG�WR�EH�RSHUDEOH�ZLWKLQ�DQ�
HQWLUHO\�GLJLWDO�OHDUQLQJ�HQYLURQPHQW��7KH�VWXGHQW�FHQWHUHG�OHDUQLQJ�DFWLYLWLHV�WKDW�DUH�XVHG�LQ�
WKH�FRXUVHV�DUH��L��SURMHFW�EDVHG�OHDUQLQJ��LL��DFDGHPLF�WH[W�ZLWK�SHHU�UHYLHZ��LLL��DXWR�JUDGHG�
FRPSXWDWLRQDO� DVVLJQPHQWV�� LY�� PDVVLYH� RQOLQH� FRXUVH� PRGXOH�� Y�� IOLSSHG� FODVVURRP�� :H�
RXWOLQH�WKH�GHVLJQ�RI� WKH� OHDUQLQJ�DFWLYLWLHV�DQG�PDS�WKHLU�DOLJQPHQW�ZLWK�DELOLWLHV�ZLWKLQ�NH\�
VXVWDLQDELOLW\�FRPSHWHQFLHV��:H�GLVFXVV�WKH�HIIHFWV�RI�VFDODELOLW\�DQG�GLJLWDO�IRUPDW�RQ�OHDUQLQJ�
RXWFRPHV��DQG�WKH�VWXGHQW�IHHGEDFN�DQG�SODQV�IRU�IXUWKHU�GHYHORSPHQW���
�
�
KEYWORDS 
�
(QJLQHHULQJ�HGXFDWLRQ��6\VWHPV�WKLQNLQJ��6WXGHQW�FHQWHUHG��&',2�6WDQGDUGV��������������������
����RSWLRQDO�VWDQGDUG���
�
�
INTRODUCTION 
 
7KHUH� LV� DQ� XUJHQW� QHHG� IRU� WUDQVIRUPDWLRQ� RI� VRFLHW\� WRZDUGV� VXVWDLQDEOH� GHYHORSPHQW��
*RYHUQPHQWV� DOO� RYHU� WKH� ZRUOG� KDYH� DGRSWHG� WKH� 81� ����� $JHQGD� DQG� DJUHHG� RQ� WKH�
6XVWDLQDEOH�'HYHORSPHQW�*RDOV��6'*V���81���������(QJLQHHUV�KDYH�D�FULWLFDO�UROH�DQG�FDQ�
PDNH�D�YDOXDEOH�FRQWULEXWLRQ� WR�VXFK�D� WUDQVIRUPDWLRQ�DQG� WKHUHIRUH�HQJLQHHULQJ�HGXFDWLRQ�
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PXVW�EH�GHVLJQHG�WR�VXSSRUW�OHDUQLQJ�RI�VXVWDLQDELOLW\�FRPSHWHQFLHV��,Q�OLQH�ZLWK�WKHVH�QHHGV��
WKH�&',2� IUDPHZRUN� IRU�HQJLQHHULQJ�HGXFDWLRQ�KDV�EHHQ�XSGDWHG� WR� LQFOXGH�VXVWDLQDELOLW\��
6XVWDLQDELOLW\� LV� QRZ� H[SOLFLW� LQ� PRVW� RI� WKH� WZHOYH� FRUH� &',2� 6WDQGDUGV� ���� �0DOPTYLVW��
(GVWU|P�� 	� 5RVpQ�� ����D�� DQG� LQ� DGGLWLRQ� WKHUH� LV� DQ� RSWLRQDO� VWDQGDUG� IRU� VXVWDLQDEOH�
GHYHORSPHQW��0DOPTYLVW��(GVWU|P��5RVpQ��HW�DO�������E���7KLV�PDNHV�DQ�LPSRUWDQW�GLIIHUHQFH�
VLQFH� WKHVH� VWDQGDUGV� GHILQH� WKH� GLVWLQJXLVKLQJ� IHDWXUHV� RI� D� &',2� SURJUDP�� VHUYH� DV�
JXLGHOLQHV� IRU� HGXFDWLRQDO� UHIRUP�� HQDEOH� EHQFKPDUNLQJ� ZLWK� RWKHU� &',2� SURJUDPV� DQG�
SURYLGH�D�WRRO�IRU�VHOI�HYDOXDWLRQ�EDVHG�FRQWLQXRXV�LPSURYHPHQW��,Q�OLQH�ZLWK�WKLV�FKDQJH�RI�
WKH�6WDQGDUGV��WKH�&',2�6\OODEXV�KDV�EHHQ�XSGDWHG�WR�YHUVLRQ�����DQG�VXVWDLQDELOLW\�LV�QRZ�
LQWHJUDWHG�WR�D�ODUJHU�H[WHQW�WKDQ�EHIRUH��0DOPTYLVW�HW�DO����������7KH�&',2�6\OODEXV�LV�D�OLVW�
RI�WRSLFV�WKDW�LQGLFDWH�GHVLUDEOH�FRPSHWHQFHV�RI�JUDGXDWLQJ�HQJLQHHUV�WKDW�FDQ�EH�XVHG�DV�D�
VRXUFH�RI�LQVSLUDWLRQ�RU�DV�D�IUDPH�RI�UHIHUHQFH��IRU�LQVWDQFH�ZKHQ�VHOHFWLQJ�DQG�IRUPXODWLQJ�
OHDUQLQJ�RXWFRPHV�IRU�FXUULFXOD�DQG�FRXUVHV��
�
7KH�XSGDWH�RI�WKH�&',2�6\OODEXV�����ZDV�SUHFHGHG�E\�DQ�HYDOXDWLRQ�RI�WKH�&',2�6\OODEXV�����
FRPSDUHG� WR� WKH� 8QHVFR� NH\� FRPSHWHQFLHV� IRU� VXVWDLQDELOLW\� �5RVpQ� HW� DO��� ������� 7KH�
LQWHJUDWLRQ�RI�VXVWDLQDELOLW\�LQWR�WKH�&',2�6\OODEXV�����ZDV�WKHQ�WR�ODUJH�H[WHQW�LQIOXHQFHG�E\�
WKHVH�NH\�FRPSHWHQFLHV�IRU�VXVWDLQDELOLW\�EXW�DOVR�E\�RWKHU�NH\�FRPSHWHQF\�IUDPHZRUNV��(23��
������/R]DQR�HW�DO���������:LHN�HW�DO�����������������
�
$FFRUGLQJ�WR�FRQVWUXFWLYH�DOLJQPHQW��%LJJV�	�7DQJ���������OHDUQLQJ�DFWLYLWLHV�LQ�D�FRXUVH�VKRXOG�
EH�GHVLJQHG�WR�DFWLYDWH�VWXGHQWV�DQG�VXSSRUW�WKHLU�OHDUQLQJ�RI�WKH�LQWHQGHG�OHDUQLQJ�RXWFRPHV�
IRU�WKH�FRXUVH��L�H���VWXGHQWV�VKRXOG�SUDFWLFH�RQ�ZKDW�WKH\�VKRXOG�EH�DEOH�WR�GR��$QRWKHU�ZD\�
WR� IUDPH� WKLV� LQWHQWLRQ� LV� WKDW� WKH� WHDFKLQJ� VKRXOG� EH� VWXGHQW�FHQWHUHG�� 6WXGHQW�FHQWHUHG�
WHDFKLQJ� SODFHV�PRUH� RI� WKH� OHDUQLQJ� UHVSRQVLELOLW\� WR� WKH� VWXGHQW� �:ULJKW�� ������� DOORZLQJ�
VWXGHQWV� WR� WDNH� FRQWURO� RI� WKH� OHDUQLQJ� E\� DFWLYH� SDUWLFLSDWLRQ�� RU� VHOI�HGXFDWLRQ�� 7KXV�� D�
FKDOOHQJH� IRU� WHDFKHUV� LV� KRZ� WR� GHVLJQ� DSSURSULDWH� OHDUQLQJ� DFWLYLWLHV� WR� VXSSRUW� NH\�
FRPSHWHQFLHV� IRU�VXVWDLQDELOLW\��([DPSOHV�RI�DSSURSULDWH� OHDUQLQJ�DFWLYLWLHV�FDQ�EH� IRXQG� LQ�
SUHYLRXV� UHVHDUFK� RQ� HGXFDWLRQ� IRU� VXVWDLQDEOH� GHYHORSPHQW� ZLWKLQ� 03KLO� �&UXLFNVKDQN� 	�
)HQQHU��������DQG�HQJLQHHULQJ�SURJUDPV��6HJDOjV�HW�DO�����������
�
'LJLWDO�OHDUQLQJ�HQYLURQPHQWV�UHSUHVHQW�DQ�DGGLWLRQDO�FKDOOHQJH�IRU�VWXGHQW�FHQWHUHG�OHDUQLQJ��
7KH� GLJLWDOL]DWLRQ� RI� HGXFDWLRQ� ZDV� DFFHOHUDWHG� GXH� WR� WKH� FRURQD� SDQGHPLF� DQG� RQOLQH�
WHDFKLQJ�LV�VWLOO�XVHG�RFFDVLRQDOO\�DOVR�LQ�FDPSXV�ORFDWHG�HGXFDWLRQ�DQG�LV�SURPRWHG�ZKHQ�WKH�
SHGDJRJLFDO�EHQHILWV�DUH�FRQVLGHUHG�WR�GRPLQDWH�FRPSDUHG�WR�FODVVURRP�WHDFKLQJ��$QRWKHU�
FRQVWDQW�SUHVVXUH�RQ�XQLYHUVLWLHV��GXH�WR�HFRQRPLF�UHDVRQV��LV�WR�GHOLYHU�HGXFDWLRQ�LQ�D�PRUH�
UHVRXUFH�HIILFLHQW�ZD\��ZKLFK�FDQ�LQIOXHQFH�WKH�QXPEHU�RI�VWXGHQWV�WKDW�DUH�H[SHFWHG�WR�WDNH�
D�FRXUVH�DW�WKH�VDPH�WLPH��2QH�EHQHILW�RI�RQOLQH�FRXUVHV�LV�WKDW�WKH\�FDQ�EH�VFDODEOH��L�H���KDYH�
PDQ\�VWXGHQWV��+HQFH��WKHUH�LV�D�QHHG�IRU�JRRG�H[DPSOHV�RI�DSSURSULDWH�OHDUQLQJ�DFWLYLWLHV�IRU�
NH\�FRPSHWHQFLHV�IRU�VXVWDLQDELOLW\�LQ�WKH�VHWWLQJ�RI�RQOLQH�FRXUVHV�ZLWK�PDQ\�VWXGHQWV��
�
,Q�WKLV�SDSHU��ZH�GHVFULEH�VHYHUDO�VWXGHQW�FHQWHUHG�OHDUQLQJ�DFWLYLWLHV�WKDW�KDYH�EHHQ�XVHG�LQ�
FRXUVHV�WR�VXSSRUW�NH\�FRPSHWHQFLHV�IRU�VXVWDLQDELOLW\��7KH�DFWLYLWLHV�KDYH�EHHQ�HPSOR\HG�LQ�
WZR�XQGHUJUDGXDWH�FRXUVHV�DW�WKH�1RUZHJLDQ�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��1718���
7KH�FRXUVHV�FRYHU�VXVWDLQDEOH�HQJLQHHULQJ��KDYH�EHHQ�JLYHQ�LQ�D�GLJLWDO�IRUPDW��DQG�VHUYH�����
DQG������VWXGHQWV�UHVSHFWLYHO\��2XU�DLP�LV�WR�GLVFXVV�WKH�VFDODELOLW\�RI�WKH�LQGLYLGXDO�OHDUQLQJ�
DFWLYLWLHV�DQG�WR�HYDOXDWH�WKH�H[WHQW�WR�ZKLFK�WKH�LQWHQGHG�VXVWDLQDELOLW\�FRPSHWHQFLHV�FDQ�EH�
IXOILOOHG�ZLWK�WKH�SRUWIROLR�RI�DFWLYLWLHV��7R�GR�WKLV�ZH�FRQGXFW�DQ�LQLWLDO��TXDOLWDWLYH�PDSSLQJ�RI�
WKH� DSSOLHG� VWXGHQW�FHQWHUHG� OHDUQLQJ� DFWLYLWLHV� WRZDUGV� 81(6&2¶V� NH\� VXVWDLQDELOLW\�
FRPSHWHQFLHV� DQG� DIILOLDWHG� DELOLWLHV��:H�SURFHHG� WR� GLVFXVV� WKH� SULQFLSDO� DOLJQPHQW� RI� WKH�
VFDODEOH�DFWLYLWLHV�WRZDUGV�DELOLWLHV��EDVHG�RQ�TXDOLWDWLYH�FRQVLGHUDWLRQV��OLWHUDWXUH�DQG�VSHFLILF�
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VWXGHQW� IHHGEDFN�� 7R� DLG� DQ\� VWXG\� SURJUDP� VHHNLQJ� WR� LQWHJUDWH� FRPSHWHQFLHV� IRU�
VXVWDLQDELOLW\�LQ�DFWLYLWLHV�DQG�OHDUQLQJ�RXWFRPHV�ZLWKLQ�D�&',2�IUDPHZRUN��ZH�LQFOXGH�D�VKRUW�
GHVFULSWLRQ�RI�WKH�OHDUQLQJ�DFWLYLWLHV�DQG�KRZ�WKH\�UHODWH�WR�WKH�&',2�6WDQGDUGV��)LQDOO\��ZH�
VXPPDUL]H�VWXGHQW�IHHGEDFN�DQG�SRWHQWLDO�IXUWKHU�GHYHORSPHQW�RI�WKH�DFWLYLWLHV��
�
�
BACKGROUND 
 
7KH�FRXUVHV�LQ�RXU�FDVH�DUH�GHVFULEHG�LQ�7DEOH���DQG�WKH�FRXUVH�FRQWHQW�FDQ�EH�GHVFULEHG�DV�
VXVWDLQDEOH� HQJLQHHULQJ�� %RWK� FRXUVHV� ZHUH� FRQGXFWHG� DW� 1718� HQWLUHO\� ZLWKLQ� D� GLJLWDO�
OHDUQLQJ� HQYLURQPHQW� LQ� ������ HQWDLOLQJ� SULPDULO\� JURXS� ZRUN� DQG� DFWLYLWLHV� VXLWHG� IRU� VHOI�
JXLGHG�DQG�VWXGHQW�FHQWHUHG�OHDUQLQJ��7KH�VSHFLILF�OHDUQLQJ�DFWLYLWLHV�IROORZ�WKH�WDEOH���
�

7DEOH����7KH�&RXUVHV��
&RXUVH� %ULHI�FRQWH[W�DQG�GHVFULSWLRQ�
7(3�����
6XVWDLQDEOH�
HQJLQHHULQJ�

$Q�XQGHUJUDGXDWH�FRXUVH�DW�����(&76�RIIHUHG�WR��QG�DQG��UG�\HDU�VWXGHQWV�
LQ���\HDU�LQWHJUDWHG�06F�SURJUDPV��LQ�WRWDO���������VWXGHQWV��7KH�FRXUVH�
FRYHUV�FRQFHSWV��DVVHVVPHQW�PHWKRGV�DQG�VWUDWHJLHV�IRU�VXVWDLQDELOLW\��
7KH�FRXUVH�KDV�EHHQ�WUDQVIRUPHG�IURP�D�WHDFKHU�RULHQWHG�IRUPDW�ODVW�
OHFWXUHG�LQ�VSULQJ�������WR�D�IXOO\�RQOLQH�YHUVLRQ�LQ������DQG������DV�D�
K\EULG��VWUHDPHG��FRXUVH�LQ���������

,1*;�����
(QJLQHHULQJ�
V\VWHPV�
WKLQNLQJ�

$Q�XQGHUJUDGXDWH�FRXUVH�DW����(&76�RIIHUHG�LQ�WKH�ILQDO�VHPHVWHU�WR�DOO�
1718¶V�EDFKHORU�HQJLQHHULQJ�SURJUDPV��LQ�WRWDO�������VWXGHQWV�GLYLGHG�
EHWZHHQ�WKUHH�FDPSXVHV��7URQGKHLP��*M¡YLN��cOHVXQG���7KH�FRXUVH�
FRYHUV�LQQRYDWLRQ��HQWUHSUHQHXUVKLS��HFRQRPLF�PDQDJHPHQW��DQG�
VXVWDLQDEOH�HQJLQHHULQJ��7KH�FRXUVH�KDV�EHHQ�FRQGXFWHG�DV�RQH�GLJLWDO��
VKDUHG�FRXUVH�DFURVV�DOO�VWXG\�SURJUDPV�VLQFH�VSULQJ�RI��������

�
3URMHFW�%DVHG�/HDUQLQJ��,1*;�������ZKHUH�VWXGHQWV�ZRUN�LQ�LQWHU�GLVFLSOLQDU\�JURXSV�RI�����
PHPEHUV�WR�GHYHORS�QHZ�EXVLQHVV�FRQFHSWV�ZLWKLQ�D�JLYHQ�WKHPH��(QHUJ\�VWRUDJH��6PDUW�&LW\��
HWF����7KH�SURMHFW�UHTXLUHV�FUHDWLYLW\�DQG�VWUDWHJLF�WKLQNLQJ�WR�GHYHORS�D�EXVLQHVV�FRQFHSW��DQG�
GLVFLSOLQH�NQRZOHGJH�IURP�WKH�FRXUVH�WR�HYDOXDWH�PDUNHW�DQG�VXVWDLQDELOLW\�SRWHQWLDO�RI�WKHLU�
FRQFHSW��6FHQDULR�WKLQNLQJ�LV�VSHFLILFDOO\�DVNHG�IRU�LQ�WKLV�DVVLJQPHQW��7KH�SURMHFW�DVVLJQPHQW�
LQFOXGHV� VHYHUDO� GHOLYHUDEOHV� RYHU� WKH� ��ZHHN� SHULRG�� DPRQJVW� WKHP� LV� D� FROODERUDWLRQ�
DJUHHPHQW��PLGWHUP�RUDO�SLWFK��DQG�ILQDO�UHSRUW���
�
$FDGHPLF�7H[W�ZLWK�3HHU�5HYLHZ��ZKHUH� VWXGHQWV�ZULWH� D� VKRUW� DFDGHPLF� WH[W� �����������
ZRUGV�� DERXW� GHILQLWLRQV� RI� VXVWDLQDELOLW\� DQG� KRZ� WKH� VWXGHQWV� FRQVLGHU� VXVWDLQDEOH�
HQJLQHHULQJ�WR�EH�UHOHYDQW�IRU�WKHLU�SURIHVVLRQ��7KH\�SURYLGH�DQRQ\PRXV�ZULWWHQ�IHHGEDFN�WR�
WKHLU�SHHUV�RQ�GUDIW�SDSHUV��EHIRUH�UHYLVLQJ�WKHLU�RZQ�SDSHU�EDVHG�RQ�WKH�UXEULF�FRPPHQWV�WKH\�
UHFHLYH� WKHPVHOYHV�� 3HHU� DVVHVVPHQW� LV� IDFLOLWDWHG� E\� D� FRPPHUFLDO� RQOLQH� HGXFDWLRQ�
PDQDJHPHQW�V\VWHP��(GXIORZ���IRU�WKH�SDSHUV�DV�ZHOO�DV�LQ�JURXS�DVVLJQPHQWV�WR�FRUUHFW�DQG�
FRPPHQW�RQ�D�UDWKHU�VWULFWO\�GHILQHG�VFHQDULR�PRGHO�H[HUFLVH��7(3�������'LUHFW�SHHU�IHHGEDFN�
LV�DOVR�DSSOLHG��ZKHUHLQ�WKH�VWXGHQW�JURXSV�FRPPHQW�RUDOO\�RQ�SLWFK�SUHVHQWDWLRQV�RI�WKHLU�SHHU�
JURXSV¶�EXVLQHVV�LQ�WKH�SURMHFW�EDVHG�OHDUQLQJ�DFWLYLW\��,1*;��������
�
$XWR�JUDGHG�&RPSXWDWLRQDO�$VVLJQPHQWV��PDGH�XVLQJ�QE�JUDGHU��D�WRRO� WR�PDNH�DQG�JUDGH�
-XS\WHU� 1RWHERRNV� �-XS\WHU� HW� DO��� �������7UDLQLQJ� QRWHERRNV� DUH� VHWXS� ZLWK� ORFDO�� LQVWDQW�
IHHGEDFN� DQG� FRQWDLQ�PLPLFNHG� H[DPSOHV� IURP� WKH� WH[WERRN�� LQFOXGLQJ� YLGHR�PDWHULDO� DQG�
WH[WERRN�OLQNV��$VVLJQPHQW�QRWHERRNV�DUH�JUDGHG�RQ�WKH�FHQWUDO�VHUYHU�ZLWK����PLQ�GHOD\�WR�
DYRLG� RYHUORDG�� $OO� DVVLJQPHQWV� DUH� LGHQWLFDO� ZLWK� VHHG� UDQGRPL]DWLRQ� DQG� VROYLQJ� WKHP�
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LQYROYHV�SURJUDPPLQJ�DQG�OLQHDU�DOJHEUD��6WXGHQWV�DUH�HQFRXUDJHG�WR�ZRUN�WRJHWKHU�WR�VROYH�
WKH�SUREOHPV�DV�QR�VWXGHQW�ZLOO�VKDUH�WKH�VDPH�QXPHULFDO�VROXWLRQ���
0DVVLYH�2QOLQH�&RXUVH�&RQWHQW�KROGV�WKH�QRQ�FRPSXWDWLRQDO�FXUULFXOXP��%XLOW�XVLQJ�(GXIORZ��
LW�FRQWDLQV�UHDGLQJ�DQG�YLGHR�PDWHULDO�IRU�VHOI�SDFHG�LQGLYLGXDO�DQG�JURXS�VWXG\��7KH�IRUPDW�
DOORZV�D�FRPELQDWLRQ�RI�ZD\V�WR�LOOXVWUDWH�DQG�WHDFK�FRUH�VXVWDLQDELOLW\�FRQFHSWV�DQG�VWUDWHJLHV��
WKURXJK�UHIOHFWLRQ�TXHVWLRQV��GLVFXVVLRQ�ERDUGV��TXL]]HV��HWF���
�
)OLSSHG�&ODVVURRP�3UREOHPV��LQ�FODVV�DFWLYLW\��$NoD\ÕU�	�$NoD\ÕU��������DQG�VSDFHV�WR�GLVFXVV�
DQG�UHIOHFW�FRQWHQWV�RI�WKH�RQOLQH�FRXUVH�PRGXOH�DQG�FRPSXWDWLRQDO�PDWHULDOV��(DFK�VHVVLRQ�LV�
GHVFULEHG�LQ�WKH�FRXUVH�OHDUQLQJ�SODWIRUP�RXWOLQLQJ�L��SUHSDUDWRU\�YLGHR�DQG�UHDGLQJ�PDWHULDO��
LL�� SUREOHP�GHVFULSWLRQ�� DQG� LLL�� GLJLWDO� WRROV�� LY�� GLJLWDO� FKDQQHOV� IRU� DXGLR�YLGHR�DQG�ZULWWHQ�
FRPPXQLFDWLRQ��%RWK� WDLORU�PDGH� �VLPSOLVWLF�GDWDEDVHV� IRU� OLIH�F\FOH�DVVHVVPHQW�DQG� LQSXW�
RXWSXW� DQDO\VLV�� DQG� WKLUG�SDUW\� WRROV� �FOLPDWH� SROLF\� VLPXODWRU�� DUH� XVHG� LQ� WKH� IOLSSHG�
FODVVURRPV�� 7KH� SUREOHPV� LQFOXGH� VLPSOLILHG� OLIH� F\FOH� DVVHVVPHQW� �SODVWLF� DQG� QDWXUDO�
&KULVWPDV�WUHHV���DOORFDWLRQ�LQ�OLIH�F\FOH�DVVHVVPHQW��PLON�IDUP���PDWHULDO�IORZ�DQDO\VLV��FORWKHV�
LQ�1RUZD\���FDUERQ�IRRWSULQW��RI�D�VWXGHQW���HQHUJ\�DVVHVVPHQW��ZLQGIDUP�FRQFHSW���LQGXVWULDO�
V\PELRVLV� �IRU�D�VSHFLILF� LQGXVWU\�FOXVWHU���DQG�JOREDO�FOLPDWH�SROLF\� �KRZ� WR�VWD\�XQGHU�����
GHJUHHV���7KH�IOLSSHG�FODVVURRPV�KDYH�EHHQ�FRQGXFWHG�LQ�SXUHO\�RQOLQH�IRUPDWV��,1*;������
DQG�K\EULG�VWUHDPV��H�J���7(3�����LQ��������2QOLQH�YLGHR�FRPPXQLFDWLRQ�SODWIRUPV�DUH�XVHG�
WR� LQLWLDWH� WKH� VHVVLRQ�� SURYLGH� WKH� RQOLQH� ZRUNVSDFH� �=RRP��� DQG� FRPPXQLFDWLRQ� FKDQQHO�
�GLVFXVVLRQ�ERDUG����
�
�
METHOD 
�
4XDOLWDWLYH� PDSSLQJ� ZDV� FRQGXFWHG� WR� HYDOXDWH� DOLJQPHQW� EHWZHHQ� WKH� OHDUQLQJ� DFWLYLWLHV�
WRZDUGV�WKH�LQWHQGHG�VXVWDLQDELOLW\�FRPSHWHQFLHV�DQG�DIILOLDWHG�DELOLWLHV�LQ�7DEOH����:H�XVH�WKH�
81(6&2� NH\� FRPSHWHQFLHV� IRU� VXVWDLQDELOLW\�� 7KHVH� KDYH� ODUJHO\� LQIOXHQFHG� KRZ�
VXVWDLQDELOLW\� LV� LQWHJUDWHG�LQ�WKH�&',2�6\OODEXV������DQG�KDYH�EHHQGHULYHG�E\�V\QWKHVLV�RI�
SXEOLVKHG�VXVWDLQDELOLW\�HGXFDWLRQ�UHVHDUFK��+DDQ��������5LHFNPDQQ��������:LHN�HW�DO������������
�
:H�DLP�WR�GLVFXVV�WKH�VFDODELOLW\�RI�WKH�OHDUQLQJ�RXWFRPHV��L�H���KRZ�ZHOO�WKH�RXWFRPHV�FDQ�EH�
VXSSRUWHG�ZKHQ�FRQGXFWLQJ�WKH�DFWLYLW\�IRU�PDQ\�VWXGHQWV��7KH�GLVFXVVLRQ�LV�EDVHG�RQ�WKHRU\�
IURP�OLWHUDWXUH�DQG�TXDOLWDWLYH�FRQVLGHUDWLRQV�IURP�WKH�WHDFKHU¶V�RZQ�REVHUYDWLRQV��XVLQJ�IRU�
UHYLHZ�DQG�LQWHUSUHWDWLRQ�VWXGHQW�IHHGEDFN�UHFHLYHG�IURP�WKH�ODVW�WZR�\HDUV��7KHUH�KDV�EHHQ�
ZULWWHQ�IHHGEDFN�IURP�WKH�VWXGHQWV�LQ�FRPSOHWHG�VXUYH\V�DV�ZHOO�DV�RUDO�IHHGEDFN�LQ�GLDORJXH�
ZLWK� WKH�FODVV�DQG�FODVV� UHSUHVHQWDWLYHV�GXULQJ�FRXUVH�HYDOXDWLRQ��/DUJH�YDULDWLRQ� LQ�H[DP�
IRUPDW�RYHU�WKH�ODVW�WKUHH�\HDUV�KDPSHU�D�PRUH�TXDQWLWDWLYH�DVVHVVPHQW�RI�OHDUQLQJ�RXWFRPHV���
�
)LQDOO\��LQ�WKH�HYDOXDWLRQ�RI�WKH�DOLJQPHQW�RI�WKH�OHDUQLQJ�DFWLYLWLHV�WR�WKH�&',2�6WDQGDUGV������
WKH�IRFXV�LV�RQ�WKH�FRQWHQW�LQ�WKH�6WDQGDUGV�DERXW�FRPSHWHQFLHV�DQG�OHDUQLQJ�DFWLYLWLHV�DV�ZHOO�
DV�VXVWDLQDELOLW\��
�

7DEOH����7KH�81(6&2�.H\�&RPSHWHQFLHV�IRU�6XVWDLQDELOLW\��8QHVFR���������
No. Competency Related abilities�
� 6\VWHPV�WKLQNLQJ�

FRPSHWHQF\�
D�� UHFRJQL]H�DQG�XQGHUVWDQG�UHODWLRQVKLSV��
E�� DQDO\VH�FRPSOH[�V\VWHPV��
F�� WKLQN�RI�KRZ�V\VWHPV�DUH�HPEHGGHG�ZLWKLQ�GLIIHUHQW�GRPDLQV�DQG�

GLIIHUHQW�VFDOHV��
G�� GHDO�ZLWK�XQFHUWDLQW\��

�
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� $QWLFLSDWRU\�
FRPSHWHQF\�

D�� XQGHUVWDQG� DQG� HYDOXDWH�PXOWLSOH� IXWXUHV� ±� SRVVLEOH�� SUREDEOH�
DQG�GHVLUDEOH��

E�� FUHDWH�RQH¶V�RZQ�YLVLRQV�IRU�WKH�IXWXUH��
F�� DSSO\�WKH�SUHFDXWLRQDU\�SULQFLSOH��
G�� DVVHVV�WKH�FRQVHTXHQFHV�RI�DFWLRQV��
H�� GHDO�ZLWK�ULVNV�DQG�FKDQJHV��

� 1RUPDWLYH�
FRPSHWHQF\�

D�� XQGHUVWDQG� DQG� UHIOHFW� RQ� WKH� QRUPV� DQG� YDOXHV� WKDW� XQGHUOLH�
RQH¶V�DFWLRQV��

E�� QHJRWLDWH�VXVWDLQDELOLW\�YDOXHV��SULQFLSOHV��JRDOV��DQG�WDUJHWV��LQ�D�
FRQWH[W� RI� FRQIOLFWV� RI� LQWHUHVWV� DQG� WUDGH�RIIV�� XQFHUWDLQ�
NQRZOHGJH�DQG�FRQWUDGLFWLRQV��

� 6WUDWHJLF�
FRPSHWHQF\�

D�� FROOHFWLYHO\�GHYHORS�DQG�LPSOHPHQW�LQQRYDWLYH�DFWLRQV�WKDW�IXUWKHU�
VXVWDLQDELOLW\�DW�WKH�ORFDO�OHYHO�DQG�IXUWKHU�DILHOG��

� &ROODERUDWLRQ�
FRPSHWHQF\�

D�� OHDUQ�IURP�RWKHUV��
E�� XQGHUVWDQG�DQG�UHVSHFW�WKH�QHHGV��SHUVSHFWLYHV�DQG�DFWLRQV�RI�

RWKHUV��HPSDWK\���
F�� XQGHUVWDQG�� UHODWH� WR� DQG� EH� VHQVLWLYH� WR� RWKHUV� �HPSDWKLF�

OHDGHUVKLS���
G�� GHDO�ZLWK�FRQIOLFWV�LQ�D�JURXS��
H�� IDFLOLWDWH�FROODERUDWLYH�DQG�SDUWLFLSDWRU\�SUREOHP�VROYLQJ��

� &ULWLFDO�WKLQNLQJ�
FRPSHWHQF\�

D�� TXHVWLRQ�QRUPV��SUDFWLFHV�DQG�RSLQLRQV��
E�� UHIOHFW�RQ�RZQ�RQH¶V�YDOXHV��SHUFHSWLRQV�DQG�DFWLRQV��
F�� WDNH�D�SRVLWLRQ�LQ�WKH�VXVWDLQDELOLW\�GLVFRXUVH��

� 6HOI�DZDUHQHVV�
FRPSHWHQF\�

D�� UHIOHFW� RQ� RQH¶V� RZQ� UROH� LQ� WKH� ORFDO� FRPPXQLW\� DQG� �JOREDO��
VRFLHW\��

E�� FRQWLQXDOO\�HYDOXDWH�DQG�IXUWKHU�PRWLYDWH�RQH¶V�DFWLRQV��
F�� GHDO�ZLWK�RQH¶V�IHHOLQJV�DQG�GHVLUHV��

� ,QWHJUDWHG�
SUREOHP�VROYLQJ�
FRPSHWHQF\�

D�� DSSO\� GLIIHUHQW� SUREOHP�VROYLQJ� IUDPHZRUNV� WR� FRPSOH[�
VXVWDLQDELOLW\� SUREOHPV� DQG� GHYHORS� YLDEOH�� LQFOXVLYH� DQG�
HTXLWDEOH�VROXWLRQ�RSWLRQV�WKDW�SURPRWH�VXVWDLQDEOH�GHYHORSPHQW��
LQWHJUDWLQJ�WKH�DERYHPHQWLRQHG�FRPSHWHQFHV��

�
RESULTS 
�
Learning Activities and Alignment to Key Competencies for Sustainability 
�
$Q� HYDOXDWLRQ� RI� WKH� OHDUQLQJ� DFWLYLWLHV� DQG� WKHLU� FRQWULEXWLRQ� WR� NH\� FRPSHWHQFLHV� IRU�
VXVWDLQDELOLW\�LV�SUHVHQWHG�LQ�7DEOH����%HIRUH�D�IXUWKHU�GHVFULSWLRQ�RI�WKH�PDSSLQJ��ZH�PDNH�
WKH�REVHUYDWLRQ�WKDW��ORRNLQJ�DFURVV�DOO�OHDUQLQJ�DFWLYLWLHV��HYHU\�LQGLYLGXDO�DELOLW\�LV�DQVZHUHG�
E\�DW�OHDVW�RQH�DFWLYLW\�DQG�PRVW�DELOLWLHV�DOLJQ�ZLWK�PRUH�WKDQ�RQH�DFWLYLW\��
�
7DEOH����$OLJQPHQW�RI�/HDUQLQJ�$FWLYLW\�DQG�81(6&2�.H\�6XVWDLQDELOLW\�&RPSHWHQFLHV��
� /HDUQLQJ�DFWLYLW\�

/HWWHUV�UHIHU�WR�UHODWHG�DELOLWLHV�XQGHU�HDFK�FRPSHWHQF\��$ELOLWLHV�QRW�DOLJQHG�ZLWK�
WKH�VSHFLILF�OHDUQLQJ�DFWLYLW\�LV�PDUNHG�LQ�VWULNH�WKURXJK��UHG�OHWWHUV��

6XVWDLQDELOLW\�
FRPSHWHQFLHV�

3URMHFW�
EDVHG�
OHDUQLQJ��

$FDGHPLF�
WH[W�ZLWK�
SHHU�UHYLHZ�

$XWR�JUDGHG�
FRPSXWDWLRQDO�
DVVLJQPHQWV�

0DVVLYH�RQOLQH�
FRXUVH�PDWHULDO�

)OLSSHG�
FODVVURRP�
SUREOHPV��

��6\VWHPV�WKLQNLQJ�
FRPSHWHQF\� D��E��F��G� D��E��F��G� D��E��F��G� D��E��F��G� D��E��F��G�
��$QWLFLSDWRU\�
FRPSHWHQF\� D��E��F��G��H� D��E��F��G��H� D��E��F��G��H� D��E��F��G��H� D��E��F��G��H�
��1RUPDWLYH�
FRPSHWHQF\� D��E� D��E� D��E� D��E� D��E�

�
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��6WUDWHJLF�
FRPSHWHQF\� D� D� D� D� D�
��&ROODERUDWLRQ�
FRPSHWHQF\� D��E��F��G��H� D��E��F��G��H� D��E��F��G��H� D��E��F��G��H� D��E��F��G��H�
��&ULWLFDO�WKLQNLQJ�
FRPSHWHQF\� D��E��F� D��E��F� D��E��F� D��E��F� D��E��F�
��6HOI�DZDUHQHVV�
FRPSHWHQF\� D��E��F� D��E��F� D��E��F� D��E��F� D��E��F�
��,QWHJUDWHG�
SUREOHP�VROYLQJ�
FRPSHWHQF\�

D� D� D� D� D�

�
)URP�7DEOH���LV�DSSHDUV�WKH�PDVVLYH�RQOLQH�FRXUVH�PRGXOH�DQG�WKH�DXWR�JUDGHG�DVVLJQPHQWV�
DGG�RQO\�PDUJLQDOO\� WR� WKH�FRPSHWHQFLHV��7KH�PDVVLYH�RQOLQH�FRXUVH�PRGXOH�GRHV�FRQWDLQ�
TXHVWLRQV�DQG� WDVNV� WKDW� UHTXLUH�QRUPDWLYH�DQG�FULWLFDO� WKLQNLQJ��DQG�VHOI�UHIOHFWLRQ��6WXGHQW�
SDUWLFLSDWLRQ�LQ�WKHVH�VXSSOHPHQWV�WKHLU�OHDUQLQJ�WRZDUGV�WKH�DIILOLDWHG�FRPSHWHQFLHV��6WLOO��WKH�
RQOLQH�FRXUVH�PDWHULDO�DQG�WKH�FRPSXWDWLRQDO�DVVLJQPHQWV�DUH�PDLQO\�GLVFLSOLQH�RULHQWHG�DQG�
RQO\�WR�D�YHU\�OLPLWHG�H[WHQW�DOORZ�IRU�FRPSHWHQF\�LQWHJUDWLRQ��7KH\�PD\�WKHUHIRUH�EH�GHILQHG�
DV�SUH�UHTXLVLWHV� IRU� WKH�RWKHU��PRUH�H[SHULHQWLDO�DFWLYLW\��6WLOO�� WKH�RQOLQH� IRUPDW�PD[LPL]HV�
DFFHVVLELOLW\� WR� WKH�PDWHULDO�DQG�VHOI�UHJXODWLRQ�RI� OHDUQLQJ� LV�VXSSRUWHG�ZKHQ�VWXGHQWV�FDQ�
UHYLVLW�WKH�PDWHULDO�PXOWLSOH�WLPHV��ERWK�LQ�SUHSDUDWLRQ�RI�FODVV�DQG�DIWHU��-RYDQRYLF�HW�DO�����������
�
7KH�IRUPDW�RI�WKH�FRPSXWDWLRQDO�DVVLJQPHQWV�DOORZV�IRU�DXWR�JUDGLQJ�DQG�UHVRXUFH�EHQHILWV��,W�
IDFLOLWDWHV�JUDGLQJ�RI�FRPSXWDWLRQDO�DVVLJQPHQWV� LQ� ODUJH�FRXUVHV��ZLWK�DQ� LQVWDQWDQHRXV�RU�
UHODWLYHO\� IDVW� UHVSRQVH� WKDW� LV� IRUPDWLYH� LQ� QDWXUH� DQG� VXSSRUWV� VHOI�SDFHG� OHDUQLQJ�� 7KH�
FRPSXWDWLRQDO� DVVLJQPHQWV� LQFOXGH� DQDO\VLV� RI� V\VWHPV� DQG� V\VWHP� UHODWLRQV� DW� GLIIHUHQW�
VFDOHV� �V\VWHPV� WKLQNLQJ� FRPSHWHQF\��� LQFOXGLQJ� PRGHOV� RI� FRQVHTXHQFHV� RI� DFWLRQV�
�DQWLFLSDWRU\� FRPSHWHQFH��� 7KH� IRUPDW� RI� WKH� DVVLJQPHQWV� LV� VLPLODU� WR� WKH� PDQ\� VPDOO�
SURJUDPV�FRQFHSW�WKDW�KDV�EHHQ�IRXQG�WR�EH�DEOH�WR�LPSURYH�FRXUVH�H[SHULHQFH��UHGXFH�VWUHVV�
DQG�LPSURYH�IXOILOOPHQW�RI�OHDUQLQJ�RXWFRPHV��$OOHQ�HW�DO�����������
�
,QWHJUDWHG� SUREOHP�VROYLQJ� FRPSHWHQF\�� L�H��� WKH� RSSRUWXQLW\� WR� FRPELQH� DQG� GHYHORS� DOO�
VSHFLILF�FRPSHWHQFH�DUHDV�� LV�RQO\� UHSUHVHQWHG� LQ� WKH�SUREOHP�EDVHG�DFWLYLWLHV�� WKXV� LQ� WKH�
SURMHFW�ZRUN�DQG�WKH�IOLSSHG�FODVVURRP�VHVVLRQV��%HVLGHV�VXSSRUWLQJ�WKH�NH\�FRPSHWHQFLHV��
SUREOHP�EDVHG� OHDUQLQJ� FDQ� EHQHILW� FRQWHQW� NQRZOHGJH�� OHDUQLQJ� VWUDWHJLHV�� VNLOOV� DQG�
PRWLYDWLRQ��*XR�HW�DO����������7KH�SURMHFW�EDVHG�DFWLYLW\�LV�LQWHQGHG�WR�DOORZ�VWXGHQWV�WR�DSSO\�
LQWHJUDWHG�OHDUQLQJ�LQ�D�FRQFUHWH�FDVH��ZLWK�HPSKDVLV�RQ�LQQRYDWLRQ�DQG�HQWUHSUHQHXULDO�HIIRUWV��
7KH�JURXSV�DUH�DVNHG�WR�HYDOXDWH�DQG�QHJRWLDWH�VXVWDLQDELOLW\�DQG�PDUNHW�DVSHFWV��WKHUHE\�
DOVR�UHIOHFWLQJ�RQ�YDOXHV�DQG�SHUFHSWLRQV�DQG�WDNH�D�SRVLWLRQ��L�H���FULWLFDO�WKLQNLQJ�FRPSHWHQF\���
7KH� SURMHFW�EDVHG� DSSURDFK� KDV� EHHQ� SURSRVHG� DV� SDUWLFXODUO\� UHOHYDQW� IRU� VXVWDLQDEOH�
GHYHORSPHQW� LQ�HQJLQHHULQJ�HGXFDWLRQ��/HKPDQQ�HW�DO����������7KH�SURMHFW�DFWLYLW\� LQFOXGHV�
PLGWHUP�SUHVHQWDWLRQV�ZKHUHLQ�JURXSV�SUHVHQW�WKHLU�FRQFHSWV�WR�HDFK�RWKHU�DQG�WKH�WHDFKHU�
IRU�IHHGEDFN��VXSSRUWLQJ�WKH�DELOLW\�WR�FRQWLQXDOO\�HYDOXDWH�DQG�IXUWKHU�PRWLYDWH�RQH¶V�DFWLRQV� �
�
3HHU� DVVHVVPHQWV� FDQ� SURYLGH� UHVRXUFH� VDYLQJV� IRU� WKH� WHDFKHU�� )HZ� VWXGLHV� DSSO\� SHHU�
DVVHVVPHQW�LQ�FRPSUHKHQVLYH�OHDUQLQJ�HQYLURQPHQWV�VXFK�DV�FROODERUDWLYH�ZRUN�DQG�SUREOHP�
EDVHG�OHDUQLQJ��$VKHQDIL���������ZKLFK�LV�XQIRUWXQDWH�DV�SHHU�IHHGEDFN�FDQ�LQFUHDVH�VWXGHQW�
HQJDJHPHQW�LQ�D�WDVN��%DUURVR�	�0RUJDQ���������,W�FDQ�PDNH�VWXGHQWV�WKLQN�ORQJHU�DERXW�WKH�
LQSXW� WKH\� UHFHLYH� �DQG� JLYH��� ZKLFK� LV� IRXQG� WR� IDFLOLWDWH� GHHS� OHDUQLQJ� RQ� WKH� GLVFLSOLQH�
FRQFHSWV��)LOLXV�HW�DO����������0RUHRYHU��LW�JLYHV�H[SHULHQFH�LQ�UHYLHZ�DV�SDUW�RI�WKH�V\VWHPV�
HQJLQHHULQJ�SURWRFRO��3HHU�DVVHVVPHQW�LV�DOVR�DSSOLHG�LQ�WKH�DFDGHPLF�WH[W�WKDW�VWXGHQWV�ZULWH��
ZKLFK� ±� DOWKRXJK� DQRQ\PRXV� ±� DOORZV� OHDUQLQJ� IURP� HDFK� RWKHU� �L�H��� FROODERUDWLRQ�
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FRPSHWHQF\���3HHU�UHYLHZ�DOVR�UHTXLUHV�HQJDJLQJ�LQ�QRUPDWLYH�DQG�FULWLFDO�FRQVLGHUDWLRQV�DQG�
UHIOHFWLRQ�RQ�RZQ�UROHV�DQG�SHUVSHFWLYHV��WKXV�VXSSRUWLQJ�PDQ\�NH\�FRPSHWHQFLHV���
�
7KH�IOLSSHG�FODVVURRP�VHVVLRQV�DOORZ�IRU� LQWHJUDWHG�SUREOHP�VROYLQJ�DQG�WKHUHIRUH� OLQN�ZLWK�
PRVW� RI� WKH� FRPSHWHQFH�DELOLWLHV�� ,Q� RQH�RI� WKH� IOLSSHG� FODVVURRPV� WKH� VWXGHQW� JURXSV�DUH�
DVVLJQHG� D� UDQGRP� FRXQWU\�� 7KH\� VKRXOG� WKHQ� JDWKHU� VXVWDLQDELOLW\� LQIRUPDWLRQ� DERXW� WKH�
FRXQWU\�� VXFK� DV� KXPDQ� GHYHORSPHQW� LQGH[�� JURVV� GRPHVWLF� SURGXFW�� HQHUJ\� DQG� KHDOWK�
VWDWLVWLFV��DIWHU�ZKLFK�WKH\�DUH�DVNHG�WR�QHJRWLDWH�ZLWKLQ�WKHLU�JURXS�D�JOREDO�SROLF\�IRU�DFKLHYLQJ�
WKH�3DULV�WDUJHW�RI�����GHJUHHV�FRQVLGHULQJ�WKHVH�RWKHU�µQDWLRQDO¶�VXVWDLQDELOLW\�LQWHUHVWV�DQG�
QHHGV��3ROLF\�VWUDWHJLHV�DUH�WHVWHG�DQG�YDOLGDWHG�XVLQJ�D�JOREDO�FOLPDWH�SROLF\�VLPXODWRU��(Q�
52$'6���)LQDOO\�� JURXSV�SUHVHQW� WKHLU� SROLFLHV� LQ�RSHQ�SOHQDU\�DQG�GLVFXVV� WKHP� IURP� WKH�
SHUVSHFWLYH�RI�WKH�FRXQWULHV�SUHVHQW��7KH�FOLPDWH�SROLF\�H[DPSOH��DV�ZHOO�DV�WKH�RWKHU�IOLSSHG�
FODVVURRP�DFWLYLW\�� LQYROYHV�DSSO\LQJ�D�KROLVWLF�SHUVSHFWLYH�DQG�FRQVLGHUV�V\VWHP�HIIHFWV�RI�
HOHPHQW�FKDQJHV��L�H���V\VWHPV�WKLQNLQJ�FRPSHWHQF\���0RUHRYHU��LW�UHTXLUHV�XQGHUVWDQGLQJ�DQG�
QHJRWLDWLQJ� YLHZV�DQG� YDOXHV�� L�H��� QRUPDWLYH� FRPSHWHQF\��7KH� IOLSSHG� FODVVURRP�VHVVLRQV�
VKRXOG� SURYLGH� D� FULWLFDO� DQG� LQWHJUDWHG� GLPHQVLRQ� �SUREOHP� VROYLQJ� FRPSHWHQF\�� WR� WKH�
FXUULFXOXP� WKURXJK� SHHU�DVVLVWHG�� FROODERUDWLYH�� DQG� FRRSHUDWLYH� OHDUQLQJ� DFWLYLWLHV� �ZKLFK�
VKRXOG�GHYHORS�WKHLU�FROODERUDWLRQ�FRPSHWHQF\���$OWKRXJK�PDQ\�FRPSOHWH�WKH�WDVNV�LQGLYLGXDOO\��
WKH�DFWLYLW\�LV�GHVLJQHG�DV�JURXS�ZRUN�WR�WKLQN�VWUDWHJLFDOO\�DERXW�VXVWDLQDEOH�GHYHORSPHQW��L�H���
VWUDWHJLF�FRPSHWHQF\���7KH�GHVLJQ�RI�WKH�DFWLYLW\�DOORZV�WKHP�WR�TXHVWLRQ�QRUPV�DQG�RSLQLRQV�
�QRUPDWLYH�FRPSHWHQF\���7ZR�RI�WKH�IOLSSHG�FODVVURRP�SUREOHPV�LQYROYH�WKH�UROH�RI�FLWL]HQV�
DQG�FRQVXPHUV��RIIHULQJ�D�YHQXH�WR�UHIOHFW�RQ�WKH�UROH�RI�ORFDO�DQG�JOREDO�FRPPXQLWLHV��L�H���
VHOI�DZDUHQHVV�FRPSHWHQF\���7KH�IOLSSHG�FODVVURRP�VHVVLRQV�WKHUHE\�DQVZHU�WR�PRVW�RI�WKH�
NH\� HQJLQHHULQJ� FRPSHWHQFLHV�� ZKHUH� WKH� IXOO� OLVW� RI� DOLJQPHQWV� WRZDUGV� WKH� 81(6&2�
FRPSHWHQF\� DELOLWLHV� LV� RXWOLQHG� LQ� 7DEOH� ��� 7KH� IOLSSHG� FODVVURRP� VHVVLRQV� UHTXLUH�
GHYHORSPHQW� RI� UHODWLYHO\� VLPSOH� V\VWHP� UHSUHVHQWDWLRQV� RU� XVH� RI� SUHGHILQHG� VLPXODWLRQ�
PRGHOV��7KHVH�DUH�WR�D�OHVVHU�H[WHQW�OLQNHG�ZLWK�DQWLFLSDWRU\�FRPSHWHQF\��JLYHQ�WKDW�WKH\�GR�
QRW�FRQVLGHU�SUHFDXWLRQDU\�PHDVXUHV�DQG�ULVNV��DQG�LQ�VHOI�DZDUHQHVV�FRPSHWHQF\��JLYHQ�WKDW�
WKHLU�SROLFLHV�FRQFHUQ�RWKHU�FLWL]HQV���
�
*HQHUDOO\��WKH�XVH�RI�SUREOHP�EDVHG�DVVLJQPHQWV�FDQ�HQKDQFH�FDSDFLW\�IRU�IOH[LEOH�NQRZOHGJH�
ZLWK� QHZ� LQIRUPDWLRQ� DFTXLUHG� WKURXJK� VHOI�GLUHFWHG� OHDUQLQJ� �%LVKRS� 	� 9HUOHJHU�� �������
)OLSSHG� FODVVURRP� FDQ� KHOS� EXLOG� D� SRVLWLYH� VRFLDO� OHDUQLQJ� HQYLURQPHQW� �6WHHQ�8WKHLP� 	�
)ROGQHV���������7KLV�LV�KLJKO\�XVHIXO�LQ�D�FRXUVH�VXFK�DV�WKH�RQHV�ZH�GHVFULEH�KHUH�VLQFH�LW�
EULQJV�WRJHWKHU�PXOWLSOH�VWXGHQW�JURXSV��EXW�H[SHULHQFH�DOVR�VKRZV�WKDW�LW�LV�PRUH�GLIILFXOW�WR�
FRQGXFW�LQ�SXUHO\�GLJLWDO�VHWWLQJV��.LP�HW�DO����������&RQFUHWH�IHHGEDFN�IURP�WKH�VWXGHQWV�ZDV�
WKDW�WKH\�ZRXOG�VWURQJO\�SUHIHU�WR�KDYH�D�SK\VLFDO�YHQXH�IRU�WKH�IOLSSHG�FODVVURRP��7KH\�DOVR�
SRLQWHG�WR�VXFFHVV�IDFWRUV�UHSRUWHG�E\�RWKHUV�IRU�IOLSSHG�FODVVURRP��*LOER\�HW�DO���������5RWHOODU�
	�&DLQ���������PRUH�FOHDU�DQG�FRQFLVH�SUH�FODVV�SUHSDUDWLRQV��ZKDW�VKRXOG�EH�NQRZQ��QRW�ZKDW�
VKRXOG�EH�GRQH���XVH�RI�FKHFN�LQ�DVVHVVPHQW��TXL]�RU�FKHFNOLVW���DQG�D�VXLWDEOH�ZRUN�HIIRUW�
ZLWKLQ�WKH�JLYHQ�WLPH�ZLQGRZ��DQG�HIIHFWLYH�GLJLWDO�DQG�RWKHU�LQ�FODVV�OHDUQLQJ�PDWHULDOV��
�
�
CDIO Standards 
�
7KLV� VHFWLRQ� UHIHUHQFHV� ILUVW� WKH� DOLJQPHQW� EHWZHHQ� WKH� OHDUQLQJ� DFWLYLWLHV� DQG� WKH� &',2�
6WDQGDUGV������IROORZHG�E\�D�VKRUW�GLVFXVVLRQ�RI�UHOHYDQFH�IRU�2SWLRQDO�6WDQGDUGV�������
�
7KH�GLVFLSOLQH�NQRZOHGJH�LQ�WKH�FRXUVHV�LV�LQ�VXSSRUW�RI�HQYLURQPHQWDO��VRFLDO�DQG�HFRQRPLF�
VXVWDLQDELOLW\�NQRZOHGJH� LQ� WKH�FRQWH[W�RI�HQJLQHHULQJ�HGXFDWLRQ��6WDQGDUG����7KH�FRQWH[W���
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VXSSRUWLQJ� WKH� UDWLRQDO� WKDW� IRU� HQJLQHHUV� WR� FRQWULEXWH� WR� GHYHORS� DSSURSULDWH� WHFKQLFDO�
VROXWLRQV� WKH\�QHHG� WR�XQGHUVWDQG� WKH� LPSOLFDWLRQV� WHFKQRORJ\�KDV�RQ�VXVWDLQDELOLW\� IDFWRUV�
�6WDQGDUG� ��� /HDUQLQJ� RXWFRPHV��� 7KH� � VWXGHQW�FHQWHUHG� OHDUQLQJ� DFWLYLWLHV� DUH� SDUWLFXODUO\�
UHOHYDQW�IRU�SHUVRQDO�VNLOOV��DQG�WKURXJK�FROODERUDWLYH�DQG�SHHU�WR�SHHU�HYDOXDWLRQ�WR�GHYHORS�
FRQFHSWV��FRPSHWHQFLHV��DQG�LQWHUSHUVRQDO�VNLOOV��6WDQGDUG����,QWHJUDWHG�FXUULFXOXP����
�
/HDUQLQJ�ZRUNVSDFHV��HVSHFLDOO\�WKH�GLJLWDO�OHDUQLQJ�HQYLURQPHQW��LV�LQWULQVLF�WR�WKH�FDVHV�WKDW�
ZH�GHVFULEH��6WDQGDUG����(QJLQHHULQJ�OHDUQLQJ�ZRUNVSDFHV���$FWLYLWLHV�DUH�FRQGXFWHG�ZLWKLQ�
GLJLWDO� HQYLURQPHQWV� DQG� XVH� YDULRXV� GLJLWDO� WRROV�� ZLWK� SUREOHP�EDVHG� FDVHV� SURYLGLQJ�
LQWHJUDWHG� OHDUQLQJ� H[SHULHQFHV� �6WDQGDUG� ��� ,QWHJUDWHG� OHDUQLQJ� H[SHULHQFHV��� 7KH� RSHQ��
LQWHUGLVFLSOLQDU\�SUREOHP�EDVHG�DVVLJQPHQWV�DUH�VWXGHQW�FHQWHUHG�DQG�H[SHULHQWLDO��6WDQGDUG�
���$FWLYH�OHDUQLQJ���7KH�H[SHULHQFH�IURP�FRQGXFWLQJ�WKHVH�H[HUFLVHV�LQ�WKH�FRXUVH�LV�WKDW�WKH�
QRQ�GLVFLSOLQDU\�OHDUQLQJ�LV�PRUH�FKDOOHQJLQJ�WR�DFKLHYH�DQG�OHDGLQJ�WR�PRVW�RI�WKH�SUDFWLFDO�
REVWDFOHV� �SHHU� IHHGEDFN�� JURXS� IRUPDWLRQ�� UROH� FODULILFDWLRQ�� FROODERUDWLRQ�DJUHHPHQWV�� IDLU�
GLVWULEXWLRQ�RI�ZRUNORDG��HWF���$FFRUGLQJ�WR�6WDQGDUG����WHDFKLQJ�DQG�OHDUQLQJ�VKRXOG�EH�EDVHG�
RQ� DFWLYH� DQG� H[SHULHQWLDO� OHDUQLQJ� PHWKRGV� WR� HQJDJH� VWXGHQWV� GLUHFWO\� LQ� WKLQNLQJ� DQG�
SUREOHP�VROYLQJ� DFWLYLWLHV�� $� YDULHW\� RI� OHDUQLQJ� DVVHVVPHQW� PHWKRGV� LV� DSSOLHG�� LQFOXGLQJ�
IRUPDWLYH� VHQVH� SHHU�WR�SHHU� HYDOXDWLRQ�� TXL]]HV�� DXWR�JUDGLQJ� DQG� RUDO� IHHGEDFN�� DQG� DV�
VXPPDWLYH�WKH�ILQDO�H[DP�DQG�WKH�ILQDO�UHSRUW��6WDQGDUG�����/HDUQLQJ�DVVHVVPHQW���
�
7KH�OHDUQLQJ�DFWLYLWLHV�FDQ�FRQWULEXWH�VLJQLILFDQWO\�WR�WKH�IXOILOPHQW�RI�&',2�2SWLRQDO�6WDQGDUGV�
����� DV� WKH\� DOORZ� VWXGHQWV� WR�PHHW� D� FRXUVH� ULFK� ZLWK� VXVWDLQDELOLW\� OHDUQLQJ� H[SHULHQFHV�
�2SWLRQDO� ���� DSSO\� VLPXODWLRQ� PDWKHPDWLFV� �2SWLRQDO� ���� DQG� ZRUN� ZLWK� HQJLQHHULQJ�
HQWUHSUHQHXUVKLS��2SWLRQDO�����DOO�RI�ZKLFK�DUH�FRPSHWHQFLHV�UHTXLUHG�WR�DGGUHVV�VXVWDLQDEOH�
HQJLQHHULQJ��
�
�
DISCUSSION 
 
Scalability of Student-centered Activity and Key Abilities 
 
5DWKHU� WKDQ� RQH�ZD\� FRPPXQLFDWLRQ� IURP� DQ� DFWLYH� WHDFKHU� WR� SDVVLYH� VWXGHQWV�� VWXGHQW�
FHQWHUHG� OHDUQLQJ� SUDFWLFHV� VKDOO� HQJDJH� VWXGHQWV� LQ� DXWRQRPRXV� OHDUQLQJ� DQG� DFWLYH�
SDUWLFLSDQWV�LQ�WKH�OHDUQLQJ�SURFHVV��DV�LQGLYLGXDOV�DQG�JURXSV��-RQHV���������6FDODEOH�VWXGHQW�
FHQWHUHG� OHDUQLQJ� DFWLYLWLHV� DUH� RSHUDEOH� DOVR� ZLWK� ODUJH� VWXGHQW� QXPEHUV� DQG� VKRXOG�
HQFRXUDJH� GXUDEOH� DQG� GHHSHU� OHDUQLQJ� WKURXJK� SURPRWLRQ� RI� LPSRUWDQW� OLIH�ORQJ� OHDUQLQJ�
FRPSHWHQFH� VXFK� DV� JURZWK� PLQGVHWV�� VHOI�HIILFDF\�� DQG� VHOI�UHJXODWLRQ�� DOO� RI� ZKLFK� DOVR�
LQFUHDVH�VWXGHQW�UHWHQWLRQ�DQG�VXFFHVV��+HPSHO�HW�DO����������:H�FDQ�HDVLO\�FRQILUP�WKDW�WKHVH�
RXWFRPHV� DOLJQ� ZLWK� WKH� VXVWDLQDELOLW\� FRPSHWHQFLHV� LQ� 7DEOH� ��� LQFOXGLQJ� FROODERUDWLRQ�
FRPSHWHQF\��OHDUQ�IURP�RWKHUV��DQG�VHOI�DZDUHQHVV��GHDO�ZLWK�RQH¶V�IHHOLQJV�DQG�GHVLUHV����
�
7KH�DFWLYLWLHV� LQ�7DEOH���DUH�GHVLJQHG� IRU�VFDOH�� L�H��� WKH\�VKRXOG� IDFLOLWDWH�FORVH� WR�HQGOHVV�
QXPEHU� RI� VWXGHQWV�� :LWK� WKH� RQOLQH� SODWIRUP�� SHHU� UHYLHZ� LV� KLJKO\� VFDODEOH�� ZKLOH� DOVR�
HQKDQFLQJ�DFWLYH��UHIOHFWLYH��DQG�SDUWLFLSDWRU\�OHDUQLQJ��&ROEHUW�	�$UEROHGD���������6LPLODUO\��
WKH�PDVVLYH�RQOLQH�FRXUVH�PDWHULDO�DQG�WKH�DXWR�JUDGHG�FRPSXWDWLRQ�DVVLJQPHQWV�KDYH�QR�
OLPLWDWLRQ�H[FHSW�IRU�PDQDJLQJ�DQG�FRPPXQLFDWLQJ�UHJLVWUDWLRQ�DQG�DFFHSWDQFH��DQG�UHPLQG�
WKRVH� WKDW� GR� QRW� SDVV��� 7KLV� OHDYHV� WKH� WZR� SURMHFW�RULHQWHG� DFWLYLWLHV�� WKH� SURMHFW�EDVHG�
DVVLJQPHQW�DQG�WKH�IOLSSHG�FODVVURRP�VHVVLRQV��:H�VWDUW�ZLWK�WKH�ODWWHU���
�
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+LJK�TXDOLW\�OHDUQLQJ�PDWHULDOV��H[SHULHQWLDO�WUDLQLQJ�ZRUNVKRSV��DQG�RQJRLQJ�FODVVURRP�EDVHG�
DQG�RQOLQH�VXSSRUW�LV�NH\�IRU�VXFFHVV�LQ�VFDOLQJ�HGXFDWLRQ�SURJUDPV��\HW�PXVW�DOVR�EH�IROORZHG�
E\�SRVLWLYH�LQWHUDFWLRQ�DQG�VRFLDO�SDUWLFLSDWLRQ�LQ�WKH�OHDUQLQJ�DFWLYLW\��&ROEHUW�	�$UEROHGD���������
7KHUH� DUH� FKDOOHQJHV� ZLWK� DFKLHYLQJ� DFWLYH� SDUWLFLSDWLRQ� LQ� GLJLWDO� OHDUQLQJ� HQYLURQPHQWV��
(QIRUFLQJ�PHFKDQLVPV��RU�SRVLWLYH�DOLJQPHQW��PD\�EH�XVHG�WR�LPSURYH�SDUWLFLSDWLRQ��VXFK�DV�
LPSURYLQJ�WKH�SUH�FODVV�DQG�SUHSDUDWRU\�PDWHULDO��+DQ�	�.OHLQ��������5RWHOODU�	�&DLQ���������
&HUWDLQ� WUDGHV� DUH� PDGH� EHWZHHQ� WKH� VFDODELOLW\� RI� WKH� RQOLQH� IRUPDW� DQG� WKH� EHQHILWV� RI�
SK\VLFDO�PHHWLQJ� URRPV��DV�GHVFULEHG�E\�.LP�HW�DO�� �������� ,Q�SK\VLFDO� IOLSSHG�FODVVURRPV��
XSVFDOLQJ� UHTXLUHV� YHQXHV�� DV� ZHOO� DV� DQ� LQFUHDVH� LQ� VXSSRUW� IRUP� OHFWXUH� DVVLVWDQWV� RU�
FRQGXFWLQJ�FRXUVH�SDUDOOHOV�WR�KDQGOH�WKH�ODUJH�VWXGHQW�QXPEHUV��7KLV�LV�HVSHFLDOO\�UHTXLUHG�
,1*;�����ZKLFK�GLVWULEXWH�DFURVV�FDPSXVHV���
�
7KH�SURMHFW�EDVHG�DVVLJQPHQW�LQFOXGHV�D�ILQDO�UHSRUW�WKDW�LV�JUDGHG��7KH�VWXGHQW�DFWLYLW\�LWVHOI�
VFDOHV�ZHOO�DQG�FDQ�EH�VXSSRUWHG�XVLQJ�GLJLWDO�SODWIRUPV��3HHU�UHYLHZ�DQG�FROOHFWLYH�HYDOXDWLRQ�
LV�XVHG�IRU�WKH�PLGWHUP�SUHVHQWDWLRQ��ERWK�DUH�VFDODEOH��IRUPDWLYH�HYDOXDWLRQV��7KH�PDMRU�OLPLW�
IRU�VFDOLQJ�WKH�SURMHFW�EDVHG�DVVLJQPHQW�LV�WKH�VXPPDWLYH�JUDGLQJ�DQG�SURMHFW�VXSSRUW���
�
6\QWKHVL]LQJ�7DEOH���ZH�ILQG�WKDW�H[FOXGLQJ�WKH�SUREOHP�EDVHG�DFWLYLWLHV��L�H���SURMHFW�EDVHG�
OHDUQLQJ�DQG�WKH�IOLSSHG�FODVVURRPV��DOO�WKH�DELOLWLHV�XQGHU�V\VWHPV�WKLQNLQJ�FRPSHWHQF\�ZLOO�
EH�PHW�E\�RQH�RI�WKH�RWKHU�WKUHH�DFWLYLW\�W\SHV��:LWKLQ�DQWLFLSDWRU\�FRPSHWHQF\��DELOLW\��D�DQG�
�H� DUH� RQO\� PHW� E\� WKH� SURMHFW�EDVHG� DFWLYLWLHV�� DQG� WKH� VDPH� LV� VHHQ� IRU� WKH� QRUPDWLYH�
FRPSHWHQF\��E��QHJRWLDWH�YDOXHV���7R�VXSSRUW�XQGHUVWDQGLQJ�RI�YDULRXV�IXWXUHV���D��DQG�WR�
GHDO�ZLWK�ULVNV���H��DQG�WUDGH�RIIV�UHTXLUHV�WKH�LQYROYHPHQW�LQ�WKH�WZR�OHVV�VFDODEOH�DFWLYLWLHV��
7KH�VDPH�FRQFHUQV�VWUDWHJLF�FRPSHWHQF\���D���DQG�PRVW�RI�WKH�DELOLWLHV�XQGHU�FROODERUDWLYH�
FRPSHWHQFLHV���E���F���G���H��H[FHSW�IRU�OHDUQLQJ�IURP�RWKHUV��7KH�WKUHH�DELOLWLHV�ZLWKLQ�FULWLFDO�
WKLQNLQJ�FRPSHWHQF\�DUH�DQVZHUHG�E\�WKH�VFDODEOH�DFWLYLWLHV�LQ�FRQFHUW��DV�ZHOO�DV�E\�WKH�WZR�
SUREOHP�EDVHG�DFWLYLWLHV��2QH�RI�WKH�DELOLWLHV�XQGHU�VHOI�DZDUHQHVV�FRPSHWHQF\���E��HYDOXDWH�
DQG�PRWLYDWH�RQH¶V�DFWLRQ���DQG�WKH�LQWHJUDWHG�SUREOHP�VROYLQJ�DELOLW\���D���LV�QRW�DQVZHUHG�E\�
DQ\�RI� WKH�VFDODEOH�DFWLYLWLHV�DQG�UHTXLUHV�HLWKHU�SURMHFW�EDVHG�DFWLYLW\�RU� IOLSSHG�FODVVURRP�
DFWLYLW\���
�
7KH�7(3�����FRXUVH�KDV�EHHQ�SURYLGHG�DOVR�DV�DQ�RQOLQH�VHOI�VWXG\�FRXUVH�XVLQJ�WKH�VDPH�
OHDUQLQJ�PDWHULDOV��7KLV� LPSOLHV� WKDW�DOO�SDUWV�RI� WKH�FRXUVH�� LQFOXGLQJ� WKH� IOLSSHG�FODVVURRP�
VHVVLRQV��FDQ�EH�FRQGXFWHG�ZLWKRXW�V\QFKURQRXV�DQG�OLPLWHG�JXLGDQFH��6WXGHQWV�WKDW�IROORZ�
WKH�VHOI�VWXG\�YHUVLRQ�UHSRUW�ORZHU�PRWLYDWLRQ�WR�FRPSOHWH�WKH�FRXUVH��7KH�JUDGH�RXWFRPHV�DUH�
FRPSDUDEOH� LQ� WKH� RQOLQH� VHOI�VWXG\� DQG� WKH� FRQYHQWLRQDO� FRXUVH� IRUPDWV�� HYHQ� LI� VWXGHQW�
QXPEHUV�LQ�WKH�VHOI�VWXG\�FRXUVH�DUH�WRR�ORZ�WR�DOORZ�IDLU�FRPSDULVRQ��+RZHYHU��WKH�ODFN�RI�
JXLGDQFH� DQG� WHDFKHU� DWWHQWLRQ� LV� IUHTXHQWO\� SRLQWHG� RXW� E\� WKH� VWXGHQWV� WKDW� IHHO� WKDW� WKH�
RXWFRPH�LV�OLPLWHG�E\�WKH�GLJLWDO�IRUPDW���
 
Student Feedback and Changes for Next Year 
�
6WXGHQW� IHHGEDFN� SURYLGHV� D� YDOXDEOH� LQSXW� WR� IXUWKHU� GHYHORS� WKH� DFWLYLWLHV� DQG� HQVXUH�
DOLJQPHQW�� 7KLV� VHFWLRQ� VXPPDUL]HV� WKH� VWXGHQW� IHHGEDFN�� DV� LQWHUSUHWHG� E\� WKH� FRXUVH�
DGPLQLVWUDWRU���
�
6WXGHQWV� UHVSRQG� SRVLWLYHO\� WR� WKH� WH[W� DVVLJQPHQW� ZLWK� SHHU� UHYLHZ�� 7KH\� DUH� IUHTXHQWO\�
VXUSULVHG�E\�WKH�UHTXHVW�WR�ZULWH�D�VXEMHFWLYH�WH[W�LQ�DQ�HQJLQHHULQJ�FRXUVH��ZKLFK�PDQ\�VD\�
WKH\�KDYH�QRW�GRQH�VLQFH�KLJK�VFKRRO��,Q�RWKHU�ZRUGV��WKH�HQJLQHHULQJ�VWXGHQWV�FRQVLGHU�WKHLU�
ILHOG�D�WHFKQLFDO�DQG�VFLHQFH�RULHQWHG�RQH�DQG�H[WHQG�WKLV�DOVR�WR�VXVWDLQDEOH�HQJLQHHULQJ��7KLV�
HPSKDVL]HV�WKH�QHHG�WR�LQWHJUDWH�QRQ�WHFKQLFDO�DQG�RUJDQL]DWLRQDO�DVSHFWV�LQWR�HQJLQHHULQJ�
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HGXFDWLRQ� WR� EHWWHU� WKH� FRPSHWHQFLHV� IRU� VXVWDLQDELOLW\� �6HJDOjV� HW� DO��� ������� $QRWKHU�
XQH[SHFWHG�� \HW�PRUH� IUXVWUDWLQJ�REVHUYDWLRQ�� LV�PDGH�E\� WKH�VWXGHQWV� IRU� WKH�DXWR�JUDGHG�
FRPSXWDWLRQ�DVVLJQPHQWV��ZKHQ�WKH\�UHDOL]H�WKH\�QHHG�WR�SURJUDP�LQ�D�FRXUVH�RQ�VXVWDLQDELOLW\��
$UJXDEO\�VRPH�RI�WKH�DVVLJQPHQWV�ZHUH�LQ�GHYHORSPHQW�LQWR�WKH�FRXUVH�SHULRG�DQG�ZHUH�DOVR�
XSGDWHG�VHYHUDO�WLPHV�GXH�WR�HUURUV�LQ�WKH�SUREOHPV�RU�VROXWLRQV��FDXVLQJ�VWXGHQWV�WR�TXHVWLRQ�
WKH�FRUUHFWQHVV�RI�WKH�DVVLJQPHQWV�DQG�JUDGHU��:H�QRWH�KHUH�WKDW�VHOI�HIILFDF\�PD\�EH�VSHFLILF�
WR�GLVFLSOLQH��VR�WKDW�HIILFDF\�LQ�RQH�GLVFLSOLQH�GRHV�QRW�QHFHVVDULO\�WUDQVIHU�WR�DQRWKHU��+HPSHO�
HW�DO����������+DYLQJ�D�JURZWK�PLQGVHW�DQG�VHOI�UHOLDQFH�LV�LPSRUWDQW�IRU�OLIH�ORQJ�OHDUQLQJ��DQG�
SDUWLFXODUO\�VR�IRU�VXVWDLQDEOH�HQJLQHHULQJ�ZKHUH�IXWXUH�VROXWLRQV�PXVW�EH�GLIIHUHQW�IURP�WKRVH�
ZH� VHH� WRGD\�� 7KH� QHHG� WR� OHDUQ� WHFKQLFDO� VNLOOV�� VXFK� DV� SURJUDPPLQJ�� WR�ZRUN�ZLWK� OHVV�
WHFKQLFDO�SUREOHPV��VXFK�DV�VXVWDLQDELOLW\��PDNHV�IRU�D�YHU\�LQWHJUDWLYH�OHDUQLQJ�H[SHULHQFH��
&KDQJHV�WR�WKH�FRPSXWDWLRQDO�DVVLJQPHQWV�LQYROYH�FRQQHFWLQJ�WKHP�WR�WKH�IOLSSHG�FODVVURRP�
VHVVLRQV��DQG�WKHVH�DUH�GHVFULEHG�IXUWKHU�EHORZ���
�
7KH�PDVVLYH�RQOLQH�FRXUVH�PDWHULDO� LV�JHQHUDOO\�UHFHLYHG�ZLWK�SRVLWLYH�IHHGEDFN��,W�DSSHDUV�
PDQ\�VWXGHQWV�VSHHG�WKHLU�ZD\�WKURXJK�WKH�PDWHULDO�DQG�FRQVLGHU�LW�D�UHSODFHPHQW�UDWKHU�WKDQ�
VXSSOHPHQW�IRU�WKH�WH[WERRN��7KH�PRGXOH�FRQWDLQV�DOVR�TXHVWLRQV�IRU�UHIOHFWLRQ�DQG�GLVFXVVLRQ��
GLVFXVVLRQ�ERDUGV�DQG�TXL]]HV��DQG�PDQ\�RI�WKHVH�DUH�QRW�FRPSOHWHG�RU�WKH�SHGDJRJLFDO�HIIHFW�
RI�WKHP�LV�PLVVHG��LQGLFDWLQJ�LPSURYHPHQW�SRWHQWLDOV�LQ�WKH�GHVLJQ��DQG�SHUKDSV�DOVR�LQ�WKH�RQ�
ERDUGLQJ�RI�VWXGHQWV��7KLV�REVHUYDWLRQ�VXSSRUWV�ZKDW�ZH�VWDWHG�HDUOLHU�WKDW�WKH�RQOLQH�FRXUVH�
PDWHULDO�UDWKHU�FDQ�EH�FRQVLGHUHG�D�SUH�UHTXLVLWH�IRU�WKH�RWKHU�OHDUQLQJ�DFWLYLWLHV�UDWKHU�WKDQ�DQ�
LQGHSHQGHQW�DFWLYLW\���
�
7KH�PRVW�DSSUHFLDWHG�DFWLYLW\�LV�WKH�SURMHFW�EDVHG�DVVLJQPHQW��,W�RIIHUV�WKH�VWXGHQWV�IUHHGRP�
WR�SXUVXH� WKHLU� RZQ� LQWHUHVW�ZLWKLQ� WKH�ERXQGV�RI� WKH�SUREOHP�DQG�EXLOG�DQ� LQWHJUDWHG�DQG�
FROODERUDWLYH�OHDUQLQJ�H[SHULHQFH��6XUYH\V�FRQILUP�LW�LV�WKH�DVVLJQPHQW�WKH\�LQYHVW�PRVW�WLPH�
LQ��,W�IRUPV�SDUW�RI�WKHLU�VXPPDWLYH�JUDGH��ZKLFK�IRU�PDQ\�RI�WKH�VWXGHQWV�LV�KLJKO\�PRWLYDWLQJ��
$�SK\VLFDO�VWDUW�XS�ZDV�UHFRPPHQGHG�DIWHU�WKH�ILUVW�\HDU�LQ�������WR�LQLWLDWH�JURXS�IRUPDWLRQ�
DQG�VWDUW�WKH�FRQFHSW�GHYHORSPHQW���
�
7KH�PRVW� FKDOOHQJLQJ�DFWLYLW\� LV� WKH� IOLSSHG�FODVVURRP��7KH�VWXGHQWV�DUH�QRW� SURYLGHG�ZLWK�
VROXWLRQV�IRU�WKH�SUREOHPV�SUHVHQWHG�LQ�WKHVH�VHVVLRQV��DOWKRXJK�VWXGHQWV�JHQHUDOO\�DVN�IRU�
WKHP��$FWLYH�JURXS�IRUPDWLRQ�LV�UDWKHU�ORZ��ZKHUH�IHZ�VWXGHQWV�HQG�XS�ZRUNLQJ�LQ�JURXSV�DQG�
PDQ\�GR�QRW�FRPSOHWH�WKH�SUREOHPV��7KH�LPSRUWDQFH�RI�DOLJQPHQW�EHWZHHQ�WKH�HOHPHQWV�RI�D�
OHDUQLQJ�DFWLYLW\�� DQG� IRU� IOLSSHG� FODVVURRP�DOVR�SUHSDUDWRU\�PDWHULDO�� GLJLWDO� WRROV�� SUREOHP�
GHVFULSWLRQ� HWF�� LV� D� UHFXUULQJ� LVVXH� DQG� KDV� EHHQ� UHSRUWHG� E\�PDQ\� �*LOER\� HW� DO��� ������
5HHYHV�� ������5RWHOODU�	�&DLQ�� ������� ,PSURYHPHQWV� WR� WKHVH�ZLOO� DGG� WR� WKH� YDOXH�RI� WKH�
IOLSSHG�FODVVURRP�VHVVLRQV��0DQ\�VWXGHQWV�UHSRUWHG�IUXVWUDWLRQ�ZLWK�QRW� OHDUQLQJ�PXFK�IURP�
WKHVH�VHVVLRQV��DQG� WKDW� WKH\�KDG� WR� OHDUQ� IRU� WKHPVHOYHV�DIWHUZDUGV�� ,W� LV�ZHOO�NQRZQ� WKDW�
IOLSSHG�FODVVURRP�GRHV�QRW�VXLW�HYHU\RQH�DQG�WHQGV�WR�SRODUL]H�D�FODVV�RI�VWXGHQWV��6W|KU�HW�
DO����������2Q�ERDUGLQJ�DQG�EXLOGLQJ�D�FRQVHQVXV�RQ�WKH�RXWFRPHV�RI�IOLSSHG�FODVVURRP�LV�YLWDO�
IRU�LW�WR�DFWLYDWH�VWXGHQWV�DQG�VXSSRUW�WKH�LQWHQGHG�OHDUQLQJ�RXWFRPH��*LOER\�HW�DO����������$�
FRUH�FRQFOXVLRQ�IURP�WKH�IHHGEDFN�LV�WR�HQVXUH�EX\�LQ�DQG�H[SODLQ�WKH�FRQQHFWLRQV�EHWZHHQ�
WKH�LQWHJUDWHG�OHDUQLQJ�H[SHULHQFH�DQG�VXVWDLQDELOLW\�FRPSHWHQFLHV��'DYLGVRQ�HW�DO����������$�
YHU\� FRQFUHWH� RSSRUWXQLW\� WR� LQFUHDVH� WKH� SHUFHLYHG� YDOXH� RI� WKH� IOLSSHG� FODVVURRPV� LV� WR�
FRQQHFW� WKHP� WR� WKH� FRPSXWDWLRQ� DVVLJQPHQWV�� SULQFLSDOO\� PDNLQJ� WKH� FRPSXWDWLRQDO�
DVVLJQPHQWV�SDUW�RI�WKH�SUHSDUDWRU\�PDWHULDO�IRU�WKH�IOLSSHG�FODVVURRP�VHVVLRQV��7KLV�FDQ�EH�
VHHQ� DV� FRQVWUXFWLQJ� D� VWULFWHU� DOLJQPHQW� EHWZHHQ� WKH� FRPSXWDWLRQDO� DVVLJQPHQWV� �ZKLFK�
LQYROYH� WKH�PDWKHPDWLFV�RI� VXVWDLQDELOLW\� DVVHVVPHQW��� DQG� WKH� IOLSSHG� FODVVURRP�DFWLYLWLHV�
�ZKLFK� IRFXV� RQ� WKH� FRQFHSWV� DQG� WKHRUHWLFDO� DVSHFWV� RI� WKH� DVVHVVPHQW� PHWKRGRORJ\���
$QRWKHU� FRQFUHWH� RSSRUWXQLW\� LV� WR� GHYHORS� D� IRUP� RI� FKHFN�LQ� DVVHVVPHQW� WR� PRWLYDWH�
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SUHSDUDWLRQ� DQG� UHYHDO� JDSV�� %RWK� FKHFN�LQ� TXL]� DQG� LQWHJUDWLRQ� ZLWK� FRPSXWDWLRQDO�
DVVLJQPHQWV� ZHUH� LPSOHPHQWHG� IRU� ������ )HHGEDFN� IURP� WKH� �K\EULG�� UHYLVHG� IOLSSHG�
FODVVURRP�VHVVLRQV�LQ�7(3�����LQFOXGHG�WKH�QHHG�WR�PRUH�FRQFUHWHO\�LQWHJUDWH�DQWLFLSDWRU\��
QRUPDWLYH�DQG�FULWLFDO�WKLQNLQJ��DQG�DOORZ�PRUH�FROODERUDWLYH�DFWLYLW\��$V�RXWOLQHG�DERYH��WKH�
XOWLPDWH� GHYHORSPHQW� RI� WKHVH� FRPSHWHQFLHV� LV� KDPSHUHG� E\� WKH� GLJLWDO� IRUPDW�� )XUWKHU�
GHYHORSPHQW�VKRXOG�VHHN�IRUPDWV�WKDW�LQYROYH�LQFUHDVHG�GLDORJXH�DQG�FROODERUDWLRQ�����
 
 
CONCLUSIONS 
�
:H�LGHQWLI\�PDQ\�DOLJQPHQWV�EHWZHHQ�WKH�VWXGHQW�FHQWHUHG�OHDUQLQJ�DFWLYLWLHV�DQG�WKH�IXOO�OLVW�
RI� NH\� VXVWDLQDELOLW\� FRPSHWHQFLHV� DQG� UHODWHG� DELOLWLHV� LQ� HGXFDWLRQ� IRU� VXVWDLQDEOH�
GHYHORSPHQW�� 7KHUH� DUH�PXOWLSOH� FRQQHFWLRQV� EHWZHHQ� WKH� DFWLYLWLHV��PHDQLQJ� WKDW� VHYHUDO�
DFWLYLWLHV�PDWFK�HDFK�DELOLW\��7KLV�FDQ�EH�VHHQ�DV�D�VWUHQJWK�LQ�WKH�FRXUVHV��WKDW�WKH�FRXUVHV�
RIIHU�D�SRUWIROLR�RI�DFWLYLWLHV�WR�VXSSRUW�D�PXOWLWXGH�RI�VXVWDLQDELOLW\�FRPSHWHQFLHV���
�
7KH�PDMRU�FRPSHWHQFH�EXLOGLQJ�LV�RIIHUHG�E\�WKH�WZR�DFWLYLWLHV�WKDW�DUH�PRUH�GLIILFXOW�WR�VFDOH�
WR�PDQ\�VWXGHQWV��L�H���WKH�SURMHFW�EDVHG�DVVLJQPHQW�DQG�WKH�IOLSSHG�FODVVURRPV��6XFFHVVIXO�
VFDOLQJ�RI�WKHVH�ZLOO�UHO\�RQ�EHWWHU�RQ�ERDUGLQJ�VWXGHQWV�WR�WKH�LQWHQWLRQ�RI�WKH�DFWLYLWLHV�WR�OHW�
WKHP� WDNH�PRUH� DFWLYH� RZQHUVKLS� RI� WKHLU� HGXFDWLRQ�� ,QFUHDVLQJ� WKH� UHVRXUFH� HIIHFWLYLW\� RI�
HGXFDWLRQ�LV�D�JHQHUDO�FKDOOHQJH��6FDOLQJ�KLJKHU�HGXFDWLRQ�WKHUHIRUH�LV�QRW�D�FKDOOHQJH�VSHFLILF�
WR�VXVWDLQDELOLW\�HGXFDWLRQ��KRZHYHU��LW�LV�DQ�DUHD�WKDW�LV�QRW�ZHOO�UHVHDUFKHG��7KH�H[DPSOHV�
WKDW�ZH�GHVFULEH�LQ�WKLV�SDSHU�KLJKOLJKW�WKDW�PHDVXUHV�IRU�VXFFHVVIXO�VFDOLQJ�H[LVW��H�J���DXWR�
JUDGLQJ�DVVLJQPHQWV�DQG�SHHU�UHYLHZ��7KHVH�PHDVXUHV�DOVR�FORVHO\�UHVHPEOH�ZKDW�KDV�EHHQ�
SURSRVHG� HOVHZKHUH� DV�PHDVXUHV� WR� LPSURYH� VWXGHQW� VXFFHVV�� 6FDODEOH� VWXGHQW�FHQWHUHG�
OHDUQLQJ�DFWLYLWLHV�VKRXOG�SURPRWH�LPSRUWDQW�OLIH�ORQJ�OHDUQLQJ�FRPSHWHQFH��JURZWK�PLQGVHWV��
VHOI�HIILFDF\��DQG�VHOI�UHJXODWLRQ��+HPSHO�HW�DO����������ZKLFK�ZRXOG�DOVR�DGG�WR�WKH�UHVRXUFH�
HIILFLHQF\�RI�WKH�DFWLYLWLHV��7R�UHYHUW�WR�WKH�LGHD�RI�VWXGHQW�FHQWHUHG�OHDUQLQJ��LW�VKRXOG�LQYROYH�
SUDFWLFHV�WR�HQJDJH�VWXGHQWV�LQ�DXWRQRPRXV�OHDUQLQJ�DQG�DFWLYH�SDUWLFLSDWLRQ��-RQHV���������
6XFFHVVIXO�VFDOLQJ�RI�WKH�DFWLYLW\�UHTXLUH�FKDQJHV�LQ�ERWK�WHDFKLQJ�DQG�OHDUQLQJ�DFWLYLWLHV���
�
 
FINANCIAL SUPPORT ACKNOWLEDGEMENTS 
 
3HWWHUVHQ�LV�SDUWO\�IXQGHG�E\�WKH�SURMHFW�³6XVWDLQDEOH�HQJLQHHULQJ�±�(98´�E\�'LNX��1RUZHJLDQ�
$JHQF\�IRU� ,QWHUQDWLRQDO�&RRSHUDWLRQ�DQG�4XDOLW\�(QKDQFHPHQW� LQ�+LJKHU�(GXFDWLRQ��XQGHU�
JUDQW�)OHNV�������������/XQGTYLVW�UHFHLYHG�QR�ILQDQFLDO�VXSSRUW�IRU�WKLV�ZRUN��
�
�
REFERENCES 
 
$NoD\ÕU��*���	�$NoD\ÕU��0����������7KH�IOLSSHG�FODVVURRP��$�UHYLHZ�RI�LWV�DGYDQWDJHV�DQG�FKDOOHQJHV��
&RPSXWHUV�DQG�(GXFDWLRQ������-XO\������±�����KWWSV���GRL�RUJ���������M�FRPSHGX�������������
$OOHQ��-��0���9DKLG��)���'RZQH\��.���	�(GJFRPE��$��'����������:HHNO\�SURJUDPV�LQ�D�&6��FODVV��
([SHULHQFHV�ZLWK�DXWR�JUDGHG�PDQ\�VPDOO�SURJUDPV��063���$6((�$QQXDO�&RQIHUHQFH�DQG�
([SRVLWLRQ��&RQIHUHQFH�3URFHHGLQJV�������-XQH��KWWSV���GRL�RUJ���������������������
$VKHQDIL��0��0����������3HHU�DVVHVVPHQW�LQ�KLJKHU�HGXFDWLRQ�±�WZHQW\�ILUVW�FHQWXU\�SUDFWLFHV��
FKDOOHQJHV�DQG�WKH�ZD\�IRUZDUG��$VVHVVPHQW�DQG�(YDOXDWLRQ�LQ�+LJKHU�(GXFDWLRQ������������±�����
KWWSV���GRL�RUJ�������������������������������
� �
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%DUURVR��/���	�0RUJDQ��-��5����������,QFRUSRUDWLQJ�WHFKQLFDO�SHHU�UHYLHZ�RI�FLYLO�HQJLQHHULQJ�VWXGHQW�
SURMHFWV��$6((�$QQXDO�&RQIHUHQFH�DQG�([SRVLWLRQ��&RQIHUHQFH�3URFHHGLQJV��
KWWSV���GRL�RUJ���������������������
%LJJV��-��%���	�7DQJ��&����������7HDFKLQJ�IRU�4XDOLW\�/HDUQLQJ�DW�8QLYHUVLW\��2SHQ�8QLYHUVLW\�
3UHVV�0F*UDZ�+LOO�(GXFDWLRQ��
%LVKRS��-��/���	�9HUOHJHU��0��$����������7KH�IOLSSHG�FODVVURRP��$�VXUYH\�RI�WKH�UHVHDUFK��$6((�$QQXDO�
&RQIHUHQFH�DQG�([SRVLWLRQ��&RQIHUHQFH�3URFHHGLQJV��$XJXVW��KWWSV���GRL�RUJ���������������������
&ROEHUW��9���	�$UEROHGD��-����������%ULQJLQJ�D�VWXGHQW�FHQWHUHG�SDUWLFLSDWRU\�SHGDJRJ\�WR�VFDOH�LQ�
&RORPELD��-RXUQDO�RI�(GXFDWLRQDO�&KDQJH������������±�����KWWSV���GRL�RUJ���������V�����������������
&UXLFNVKDQN��+���	�)HQQHU��5����������([SORULQJ�NH\�VXVWDLQDEOH�GHYHORSPHQW�WKHPHV�WKURXJK�
OHDUQLQJ�DFWLYLWLHV��,QWHUQDWLRQDO�-RXUQDO�RI�6XVWDLQDELOLW\�LQ�+LJKHU�(GXFDWLRQ������������±�����
KWWSV���GRL�RUJ���������������������������
'DYLGVRQ��-���3UDKDODG��9���	�+DUZRRG��$����������'HVLJQ�SUHFHSWV�IRU�RQOLQH�H[SHULHQWLDO�OHDUQLQJ�
SURJUDPV�WR�DGGUHVV�ZLFNHG�VXVWDLQDELOLW\�SUREOHPV��-RXUQDO�RI�*HRJUDSK\�LQ�+LJKHU�(GXFDWLRQ���������
���±�����KWWSV���GRL�RUJ�������������������������������
(23����������7KH�(QJLQHHULQJ�IRU�2QH�3ODQHW�)UDPHZRUN��(VVHQWLDO�/HDUQLQJ�2XWFRPHV�IRU�
(QJLQHHULQJ�(GXFDWLRQ��
)LOLXV��5��0���GH�.OHLMQ��5��$��0���8LMO��6��*���3ULQV��)��-���YDQ�5LMHQ��+��9��0���	�*UREEHH��'��(����������
6WUHQJWKHQLQJ�GLDORJLF�SHHU�IHHGEDFN�DLPLQJ�IRU�GHHS�OHDUQLQJ�LQ�632&V��&RPSXWHUV�DQG�(GXFDWLRQ��
����-XQH�����±�����KWWSV���GRL�RUJ���������M�FRPSHGX�������������
*LOER\��0��%���+HLQHULFKV��6���	�3D]]DJOLD��*����������(QKDQFLQJ�VWXGHQW�HQJDJHPHQW�XVLQJ�WKH�
IOLSSHG�FODVVURRP��-RXUQDO�RI�1XWULWLRQ�(GXFDWLRQ�DQG�%HKDYLRU������������±�����
KWWSV���GRL�RUJ���������M�MQHE�������������
*XR��3���6DDE��1���3RVW��/��6���	�$GPLUDDO��:����������$�UHYLHZ�RI�SURMHFW�EDVHG�OHDUQLQJ�LQ�KLJKHU�
HGXFDWLRQ��6WXGHQW�RXWFRPHV�DQG�PHDVXUHV��,QWHUQDWLRQDO�-RXUQDO�RI�(GXFDWLRQDO�5HVHDUFK��
����0D\�����������KWWSV���GRL�RUJ���������M�LMHU�������������
+DDQ��*��GH����������7KH�GHYHORSPHQW�RI�(6'�UHODWHG�FRPSHWHQFLHV�LQ�VXSSRUWLYH�LQVWLWXWLRQDO�
IUDPHZRUNV��,QWHUQDWLRQDO�5HYLHZ�RI�(GXFDWLRQ�9ROXPH������±�������±�����
+DQ��(���	�.OHLQ��.��&����������3UH�FODVV�OHDUQLQJ�PHWKRGV�IRU�IOLSSHG�FODVVURRPV��$PHULFDQ�-RXUQDO�RI�
3KDUPDFHXWLFDO�(GXFDWLRQ�����������±����KWWSV���GRL�RUJ���������DMSH�����
+HPSHO��%���.LHKOEDXJK��.���	�%ORZHUV��3����������6FDODEOH�DQG�3UDFWLFDO�7HDFKLQJ�3UDFWLFHV�)DFXOW\�
&DQ�'HSOR\�WR�,QFUHDVH�5HWHQWLRQ��$�)DFXOW\�&RRNERRN�IRU�,QFUHDVLQJ�6WXGHQW�6XFFHVV��(GXFDWLRQ�IRU�
&KHPLFDO�(QJLQHHUV��������±����KWWSV���GRL�RUJ���������M�HFH�������������
-RQHV��/����������7KH�6WXGHQW�&HQWHUHG�&ODVVURRP��&DPEULGJH�8QLYHUVLW\�3UHVV��
-RYDQRYLF��-���0LUULDKL��1���*DãHYLü��'���'DZVRQ��6���	�3DUGR��$����������3UHGLFWLYH�SRZHU�RI�UHJXODULW\�
RI�SUH�FODVV�DFWLYLWLHV�LQ�D�IOLSSHG�FODVVURRP��&RPSXWHUV�DQG�(GXFDWLRQ������)HEUXDU\������±�����
KWWSV���GRL�RUJ���������M�FRPSHGX�������������
-XS\WHU��3���%ODQN��'���%RXUJLQ��'���%URZQ��$���%XVVRQQLHU��0���)UHGHULF��-���*UDQJHU��%���*ULIILWKV��7���
+DPULFN��-���.HOOH\��.���3DFHU��0���3DJH��/���3pUH]��)���5DJDQ�.HOOH\��%���6XFKRZ��-���	�:LOOLQJ��&��
��������QEJUDGHU��$�7RRO�IRU�&UHDWLQJ�DQG�*UDGLQJ�$VVLJQPHQWV�LQ�WKH�-XS\WHU�1RWHERRN��-RXUQDO�RI�
2SHQ�6RXUFH�(GXFDWLRQ�������������KWWSV���GRL�RUJ����������MRVH�������
.LP��0��.���.LP��6��0���.KHUD��2���	�*HWPDQ��-����������7KH�H[SHULHQFH�RI�WKUHH�IOLSSHG�FODVVURRPV�LQ�
DQ�XUEDQ�XQLYHUVLW\��$Q�H[SORUDWLRQ�RI�GHVLJQ�SULQFLSOHV��,QWHUQHW�DQG�+LJKHU�(GXFDWLRQ��������±����
KWWSV���GRL�RUJ���������M�LKHGXF�������������
/HKPDQQ��0���&KULVWHQVHQ��3���'X��;���	�7KUDQH��0����������3UREOHP�RULHQWHG�DQG�SURMHFW�EDVHG�
OHDUQLQJ��323%/��DV�DQ�LQQRYDWLYH�OHDUQLQJ�VWUDWHJ\�IRU�VXVWDLQDEOH�GHYHORSPHQW�LQ�HQJLQHHULQJ�
HGXFDWLRQ��(XURSHDQ�-RXUQDO�RI�(QJLQHHULQJ�(GXFDWLRQ������������±�����
KWWSV���GRL�RUJ���������������������������
/R]DQR��5���0HUULOO��0��<���6DPPDOLVWR��.���&HXOHPDQV��.���	�/R]DQR��)��-����������&RQQHFWLQJ�
FRPSHWHQFHV�DQG�SHGDJRJLFDO�DSSURDFKHV�IRU�VXVWDLQDEOH�GHYHORSPHQW�LQ�KLJKHU�HGXFDWLRQ��$�
OLWHUDWXUH�UHYLHZ�DQG�IUDPHZRUN�SURSRVDO��6XVWDLQDELOLW\��6ZLW]HUODQG�����������±����
KWWSV���GRL�RUJ���������VX��������
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0DOPTYLVW��-���(GVWU|P��.���	�5RVpQ��$����������83'$7(6�72�7+(�&25(�&',2�67$1'$5'6��
3URFHHGLQJV�RI�WKH���WK�,QWHUQDWLRQDO�&',2�&RQIHUHQFH��+RVWHG�RQ�/LQH�E\�&KDOPHUV�8QLYHUVLW\�RI�
7HFKQRORJ\��*RWKHQEXUJ��6ZHGHQ�������-XQH�������
0DOPTYLVW��-���(GVWU|P��.���5RVpQ��$���+XJR��5���	�&DPSEHOO��'����������$�)LUVW�6HW�RI�2SWLRQDO�&',2�
6WDQGDUGV�IRU�$GRSWLRQ��3URFHHGLQJV�RI�WKH���WK�,QWHUQDWLRQDO�&',2�&RQIHUHQFH��+RVWHG�RQ�/LQH�E\�
&KDOPHUV�8QLYHUVLW\�RI�7HFKQRORJ\��*RWKHQEXUJ��6ZHGHQ��-XQH��±����������
0DOPTYLVW��-���/XQGTYLVW��8���5RVpQ��$���(GVWU|P��.���*XSWD��5���/HRQJ��+���&KHDK��6��0���%HQQHGVHQ��
-���+XJR��5���.DPS��$���/HLIOHU��2���*XQQDUVVRQ��6���5RVO|I��-���	�6SRRQHU��'����������7KH�&',2�
6\OODEXV�������DQ�8SGDWHG�6WDWHPHQW�RI�*RDOV��3URFHHGLQJV�RI�WKH���WK�,QWHUQDWLRQDO�&',2�
&RQIHUHQFH��+RVWHG�E\�5H\NMDYLN�8QLYHUVLW\��5H\NMDYLN�,FHODQG��-XQH�����������������±����
5HHYHV��7��&����������+RZ�GR�\RX�NQRZ�WKH\�DUH�OHDUQLQJ"�7KH�LPSRUWDQFH�RI�DOLJQPHQW�LQ�KLJKHU�
HGXFDWLRQ��,QWHUQDWLRQDO�-RXUQDO�RI�/HDUQLQJ�7HFKQRORJ\�������������
KWWSV���GRL�RUJ���������LMOW�������������
5LHFNPDQQ��0����������)XWXUH�RULHQWHG�KLJKHU�HGXFDWLRQ��:KLFK�NH\�FRPSHWHQFLHV�VKRXOG�EH�IRVWHUHG�
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IOLSSHG�FODVVURRP��7HDFKLQJ�LQ�+LJKHU�(GXFDWLRQ������������±�����
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