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SHGDJRJLFKH�DWWRUQR�DO�WHPD 

�
S��

�
����

2UVHQLJR�-ROH��6HOPR�/DXUD� � �
� � �
$FFHVVLELOLWj�H�LQFOXVLRQH��.LULN��H�OD�VWUHJD�.DUDEj�$'��XQD�ULFHUFD�
LQWHUYHQWR�LQ�FODVVH 

�
S��

�
����

3LQQHOOL�6WHIDQLD��)LRUXFFL�$QGUHD� � �
�
�



3DUPLJLDQL��'���3HQQD]LR��9���	�7UDYHUVR��$���(GV����/HDUQLQJ�	�7HDFKLQJ�ZLWK�0HGLD�	�7HFKQRORJ\��
$7((�6,5(0�:LQWHU�&RQIHUHQFH�3URFHHGLQJV������0DUFK�������*HQRD��,WDO\���%UXVVHOV��$7((�DLVEO�
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$� GLJLWDO� OHDUQLQJ� HQYLURQPHQW� ZZZ�FRORUHGHOODVWRULD�XQLIJ�LW��
GLGDFWLF� PHWKRGRORJLHV�� LQWHUDFWLRQV� DQG� JXLGHOLQHV� IRU� WKH�
SDUWLFLSDWRU\�GHVLJQ�RI�GLJLWDO�WRROV�
�
�
�
�
�
$QQDPDULD�'H�6DQWLV�
(5,'�/DE��(GXFDWLRQDO�5HVHDUFK�	�,QWHUDFWLRQ�'HVLJQ�/DERUDWRU\���8QLYHUVLW\�RI�)RJJLD��,WDO\��
DP�GHVDQWLV#XQLIJ�LW�
�
$OHVVLD�6FDULQFL�
'HSDUWPHQW�RI�%LRPHGLFDO�6FLHQFHV��8QLYHUVLW\�RI�)RJJLD��,WDO\��
V�DOHVVLD��#JPDLO�FRP�

 
 
 
 
$EVWUDFW��
$Q� LQWHUGLVFLSOLQDU\� DQDO\VLV� RI� WKH� VRFLDO� FRQWH[W� UHYHDOV� WKH� VLJQV� RI� GLJLWDO�
UHYROXWLRQ�� PHDQW� DV� UHGHILQLWLRQ� RI� WKH�:HVWHUQ� FXOWXUH� SDUDGLJP�� 7KLV� FKDQJH�
LQYROYHV� HGXFDWLYH� FRQWH[W� DQG�� SDUWLFXODUO\�� GLGDFWLF� PHWKRGRORJLHV�� OHDUQLQJ�
VWUDWHJLHV�� HGXFDWLYH� FRPPXQLFDWLRQ� DQG� GLGDFWLF� WRROV��
ZZZ�FRORUHGHOODVWRULD�XQLIJ�LW� LV� D� GLJLWDO� OHDUQLQJ� HQYLURQPHQW� IRU� KLVWRU\�
WHDFKLQJ� LQ� PLGGOH� VFKRROV�� UHDOL]HG� IRU� WKH� 0HGLD(YR� SURMHFW� E\� (5,'� /DE�� D�
UHVHDUFK�ODERUDWRU\�RI�8QLYHUVLW\�RI�)RJJLD��7KH�TXRWHG�HQYLURQPHQW�ZDV�WHVWHG�LQ�
IRXU�PLGGOH� VFKRRO� FODVVHV� XVLQJ� D� FRQVWUXFWLYLVW� GLGDFWLF�PHWKRGRORJ\�� 3UREOHP�
EDVHG�/HDUQLQJ��7KH�VHOHFWHG�PHWKRGRORJ\�SURPRWHV�WHDP�ZRUNLQJ��OHDUQLQJ�JRDOV�
SHUVRQDOL]DWLRQ��GHYHORSPHQW�RI�SUREOHP�VROYLQJ�VNLOOV�DQG�HQDEOHV�DQ�LQWHJUDWLRQ�
RI�QHZ�WHFKQRORJLHV�LQ�WKH�GLGDFWLF�SUDFWLFHV��:KDW�DUH�WKH�LQWHUDFWLRQV�JHQHUDWHG�LQ�
D�GLJLWDO�OHDUQLQJ�HQYLURQPHQW�EHWZHHQ�VWXGHQWV�DQG�WHDFKHUV�DQG�DPRQJ�VWXGHQWV"�
:KDW� DUH� WKH� VWXGHQWV¶� JXLGHOLQHV� WR� GHVLJQ� D� GLJLWDO� OHDUQLQJ� HQYLURQPHQW"� 7KH�
SUHVHQW� UHVHDUFK� SRLQWV� RXW� WKH� UHIOHFWLRQV� DERXW� LQWHUDFWLRQV� DQG� FRPSHWHQFHV�RI�
VWXGHQWV�LQ�WKH�GLGDFWLF�FRQWH[W�GHVFULEHG�DERYH�WKURXJK�WKH�XVH�RI�TXHVWLRQQDLUHV�
DPRQJ� VWXGHQWV� DQG� GDWD� DQDO\VLV� REWDLQHG� E\� WKH� REVHUYDWLRQ� RI� WKH� GLGDFWLF�
H[SHULHQFH��
�
.H\ZRUGV�
GLJLWDO� OHDUQLQJ� HQYLURQPHQW�� SUREOHP� EDVHG� OHDUQLQJ�� GLJLWDO� ERRN�� SDUWLFLSDWRU\�
GHVLJQ��FRQVWUXFWLYLVW�GLGDFWLF�PHWKRGRORJLHV�

 



 ����

���'LJLWDO�UHYROXWLRQ�DQG�GLGDFWLF�VWUDWHJLHV�
�

5HWKLQNLQJ�SURFHVV�RI�WUDGLWLRQDO�WH[WERRNV�LV�PRUH�DQG�PRUH�SUHVHQW�LQ�WKH�UHIOHFWLRQV�RQ�
GLGDFWLFV�DQG�VFKRRO�LQQRYDWLRQ�DW�LQWHUQDWLRQDO�OHYHO���

'LJLWDO�RU�PL[HG� WH[WERRNV�DUH�PDQGDWRU\�VLQFH� WKH�VFKRRO�\HDU������������DFFRUGLQJ� WR�
WKH� ,WDOLDQ� /DZ� ���� 2FWREHU� ������ Q�� ����� �� $XJXVW� ������ Q�� ������ SHGDJRJLFDO� DQG�
WHFKQRORJLFDO�IHDWXUHV�RI�QHZ�WH[WERRNV�DUH�GHILQHG�E\�WKH�0LQLVWHULDO�'HFUHH�Q������������

6FKRROERRNV� VKRXOG� EH� ©VFLHQWLILFDOO\� DFFXUDWHª�� ©XS�WR�GDWHª�� WKH\� VKRXOG� SURPRWH�
©DXWRQRPRXV� DFWLYLWLHV� IRU� VWXGHQWVª� DQG� LQFOXGH� D� JORVVDU\� DQG� LQ�GHSWK� UHVRXUFHV�� 7KHLU�
WHFKQRORJ\� VKRXOG�EH� FRPSDWLEOH�ZLWK� WKH�FRPPRQHU�VRIWZDUHV�DQG�KDUGZDUHV�� WKH\�VKRXOG�
DOORZ�G\QDPLF�OHFWXUHV�DQG�QHWZRUN�XVDJH�WR�XSORDG�LQWHJUDWLYH�VHUYLFHV�DQG�QHZV��9LQFHOOL��
�������

7KH�LQWURGXFWLRQ�RI�GLJLWDO�WH[WERRNV�LV�FKDQJLQJ�SXEOLVKLQJ�LQGXVWU\��7KH������UHSRUW�RQ�
WKH�VLWXDWLRQ�RI�,WDOLDQ�SXEOLVKLQJ�LQGXVWU\�E\�WKH�$,(��³$VVRFLD]LRQH�,WDOLDQD�(GLWRUL´��,WDOLDQ�
$VVRFLDWLRQ�RI�3XEOLVKHUV��VWDWHV�WKDW�WKH�VXSSO\�RI�H�ERRNV�LQFUHDVHG�WR��������YROXPHV�XQWLO�
0D\�� FRPSDUHG� WR������� LQ�'HFHPEHU�������(�ERRNV� UHDGLQJ�DQG�SXUFKDVLQJ�GRXEOHG�� ,W� LV�
LQWHUHVWLQJ�WR�FRQVLGHU�WKH�TXDQWLWDWLYH�IUDPHZRUN�RI�UHJLVWHUHG�FKDQJHV��HYHQ�LI�WKH�WHUP�³H�
ERRN´�LV�QRW�XQHTXLYRFDO�DQG�GRHV�QRW�UHIHU�WR�WH[WERRNV�RQO\���

7H[WERRNV� SURGXFWLRQ� LQYROYHV� D� FRQVLGHUDEOH� QXPEHU� RI� DFWRUV�� SXEOLVKHUV�� DXWKRUV��
FRPSXWHU� WHFKQLFLDQV�� ILQDO� XVHUV� �WHDFKHUV� DQG� VWXGHQWV�� WKHUHIRUH� LWV� LPSOHPHQWDWLRQ� LQ�
HYHU\GD\� WHDFKLQJ� SUDFWLFHV� LV� VORZ� ZKHQ� FRPSDUHG� WR� QRUPDWLYH� FKRLFHV� DQG� HGXFDWLRQDO�
QHHGV�RI�\RXQJ�JHQHUDWLRQV��WKDW�DUH�WKH�UHVXOW�RI�DQ�LQWHUQDWLRQDO�FKDQJH��

7KLV� WUDQVIRUPDWLRQ� GHSHQGV� RQ� D� ©SKHQRPHQRQ� RI� WKH� VHFRQG� GLJLWDO� UHYROXWLRQ� WDNLQJ�
SODFH� LQ� WKH� HGXFDWLRQ� ZRUOG�� WKH� FKDQJH� LQ� VRFLR�HFRQRPLF� DQG� FRPPXQLFDWLRQ� FRQWH[WV�
�)HUUL�������������ZKLFK�FKDUDFWHUL]HG�WKH�WUDQVLWLRQ�RI�DGYDQFHG�FDSLWDOLVW�VRFLHWLHV�IURP�WKH�
SRVW�LQGXVWULDO��%HOO�������WR�WKH�LQIRUPDWLRQDO�PRGHO�ª��)HUUL��������S������

6LQFH� ��V�� WKH� VFKRODUV� IURP� WKH� 1HZ� /RQGRQ� *URXS� ������� KDYH� SURPRWHG� D� QHZ�
3HGDJRJ\��D�3HGDJRJ\�IRU�0XOWLOLWHUDFLHV�WKDW�FRQVLGHUV�OHDUQLQJ�D�SUDFWLFH�VWURQJO\�UHODWHG�WR�
VRFLDO� DQG� LQIRUPDO� H[SHULHQFHV� �.DODQW]LV� 	� &RSH�� ������� ,Q� WKH� HGXFDWLRQDO� ILHOG�� WKH�
FKDQJHV�LQ�VRFLDO�DQG�FXOWXUDO�FRPPXQLFDWLRQ��FDXVHG�E\�WKH�LQWURGXFWLRQ�RI�GLJLWDO�WRROV��DUH�
FRQYHUWHG�WR�WKH�FKRLFH�RI�QHZ�IRUPV�RI�HGXFDWLYH�FRPPXQLFDWLRQ�DQG�VWRU\WHOOLQJ��LQQRYDWLYH�
GLGDFWLF�VWUDWHJLHV��GLIIHUHQW�OHDUQLQJ�VW\OHV��

%DVHG�RQ�WKHVH�SUHPLVHV��WHDFKLQJ�WRROV�DUH�QRW�VLPSO\�WUDQVIRUPHG�WR�FXOWXUDO�DUWLIDFWV��DV�
GHVFULEHG�E\�9\JRWVN\���EXW�IUHTXHQWO\�WR�OHDUQLQJ�HQYLURQPHQWV��VHH�&DWWDQHR���������

7H[WERRNV� UHPDLQ� WKH� IDYRXULWH� LQVWUXPHQW� IRU� GLGDFWLF� FRPPXQLFDWLRQ� �$QLFKLQL�� ������
9LQFHOOL�� ������ EXW�� LQ� WKH� LQWHUQDWLRQDO� FRPSOH[� VFHQDULR� GHVFULEHG��ZH� QHHG� WR� VWXG\� DQG�
XSGDWH�LWV�IHDWXUHV�WR�PDNH�WKHP�HIIHFWLYH�IRU�WKH�OHDUQLQJ�VWUDWHJLHV�RI�QHZ�JHQHUDWLRQV��

:H�FDQ�GHILQH�WZR�PDLQ�GLJLWDO�SURGXFWLRQ�PHWKRGV�RI�SXEOLVKLQJ�FRQWHQW��/LPRQH��������
����D������E����

��,1'8675,$/�02'(/��7KH�GLJLWDO�ERRNV�IRU�VFKRRO�DFWLYLWLHV�DUH�SURGXFHG�E\�DXWKRUV�DQG�
SXEOLVKHUV��WKH\�FDQ�EH�HDV\�SGI�RU�H3XE�ILOHV��EXW�DOVR�H[FHOOHQW�WUDQVPHGLD�HQYLURQPHQWV�WKDW�
PDWFK�WKH�WH[WERRN�ZLWK�VWXGHQWV�DQG�WHDFKHUV�FRPPXQLWLHV�DQG�LQWHUDFWLYH�RQOLQH�DFWLYLWLHV��
,Q� WKLV� PRUH� FRPSOH[� IRUP�� WKH\� FDQ� LQFOXGH� FRQWHQWV� WKDW� FDQQRW� EH� SDUW� RI� D� SULQWHG�
WH[WERRN�� YLGHRV�� �'� REMHFWV�� YLUWXDO� JDPHV�� RQOLQH� TXHVWLRQQDLUHV�� FRQWLQXRXVO\� XSGDWHG�
FRQWHQWV�WKDQNV�WR�WKH�³SHUSHWXDO�EHWD´�VWDWXV�RI�VRIWZDUH�DQG�GLJLWDO�WRROV���0RULHOOR��������S��
������

��6(/)�38%/,6+,1*��:HE�����WRROV�DUH�VLJQLILFDQWO\�HPSOR\HG�LQ�VHYHUDO�GLGDFWLF�FRQWH[WV��
EORJ��ZLNL��LQWHUDFWLYH�PDSV��3HWUXFFR���������WKH�LQWHUDFWLYH�PXOWLPHGLD�ERDUG�OLWHUDOO\�FDPH�
LQWR� FODVVURRPV�� VHYHUDO� HGXFDWLRQDO� SURMHFWV� ZHUH� GHYHORSHG� XVLQJ� WHDPZRUN� DQG� GLJLWDO�
WHFKQRORJLHV� �3DUPLJLDQL�� ������� $FFRUGLQJ� WR� WKH� YLVLRQ� RI� WKH� XVHU� JHQHUDWHG� FRQWHQW�



 ����

�&DWWDQHR� 	� 5LYROWHOOD�� ������� HYHU\� XVHU� FDQ� EHFRPH� D� NQRZOHGJH� DQG� OHDUQLQJ� REMHFWV�
SURGXFHU�E\�VLPSOH�DXWKRULQJ�WRROV�DQG�RSHQ�VRXUFH�VRIWZDUHV���

7KH� JUDVVURRWV� SDUWLFLSDWLRQ� PRYHV� IRUZDUG� VHOI� SXEOLVKLQJ� HYHQWV� ZKLFK� DUH� EHFRPLQJ�
SRSXODU�IRU�HWKLFDO�DQG�HFRQRPLF�UHDVRQV�DQG�DUH�LQYROYLQJ�WKH�ZRUOG�RI�HGXFDWLRQ�WR�SURGXFH�
SULQWHG�WH[WERRN��VHH�³%RRN�LQ�SURJUHVV´�SURMHFW���EXW�DOVR�PXOWLPHGLDO�SURGXFWV��YLGHRJDPHV��
FODVV� EORJ� WKDW� SDUWLDOO\� UHSODFH� WKH� LQVWLWXWLRQDO� WH[WERRNV� HGLWHG� E\� SXEOLVKLQJ� KRXVHV��
7HDFKHUV�LQFUHDVH�WKHLU�HQHUJ\�DQG�WDVNV�ZLWK�UHVSHFW�WR�WKH�SRVVLELOLW\�WR�FXVWRPL]H�FRQWHQW��
ODQJXDJH�DQG�WH[WXDO�IRUPV�ZKLOH�FRVWV�IRU�IDPLOLHV�DUH�VLJQLILFDQWO\�ORZHUHG��

7KH� ILQDOL]HG� GLJLWDO� WH[WERRN� LV� D� GLJLWDO� OHDUQLQJ� HQYLURQPHQW��
ZZZ�FRORUHGHOODVWRULD�XQLIJ�LW�� DQG� UHSUHVHQWV� D� WKLUG� SURSRVDO� RI� GLJLWDO� SXEOLVKLQJ�
SURGXFWLRQ�ZKLFK� H[FHHGV� WKH� GLVWLQFWLRQ� EHWZHHQ� VHOI� SXEOLVKLQJ� DQG� LQGXVWULDO�PRGHO� DQG�
LQYROYHV� WKH� DFDGHP\� DV� D� OLQN� EHWZHHQ� VFKRRO� DQG� LQGXVWULDO� SXEOLVKLQJ� �/LPRQH�� ����D��
����E���
�
�
���ZZZ�FRORUHGHOODVWRULD�XQLIJ�LW��D�SURWRW\SH�RI�GLJLWDO�OHDUQLQJ�HQYLURQPHQW�
�

7KH�(5,'��(GXFDWLRQDO�5HVHDUFK�	�,QWHUDFWLRQ�'HVLJQ��/DERUDWRU\�UHVHDUFK�WHDP�DW� WKH�
8QLYHUVLW\� RI� )RJJLD� GHVLJQHG� DQG� UHDOL]HG� D� GLJLWDO� OHDUQLQJ� HQYLURQPHQW��
ZZZ�FRORUHGHOODVWRULD�XQLIJ�LW�GXULQJ�WKH�0HGLD(YR�SURMHFW�ILQDQFHG�E\�(XURSHDQ�DQG�$SXOLD�
5HJLRQ�)XQGV�IRU�WKH�WKUHH�\HDU�SHULRG�����������LQ�RUGHU�WR�UHDOL]H�D�PXOWLFKDQQHO�SODWIRUP�
IRU�WKH�HGXWDLQPHQW�RI�0HGLHYDO�+LVWRU\���

6WDUWLQJ�IURP�WKH�FRQWHQW�RI�VFKRRO�HGXFDWLRQDO�SURJUDP��WKH�SURMHFW�GHYHORSHG�D�FRPSOH[�
DQG�LQWHJUDWHG�V\VWHP�SURWRW\SH�WKDW�SXWV� WRJHWKHU�WKH�IRUPDO�DQG�LQIRUPDO�FRQWH[WV� WKURXJK�
WKH� XVH� RI�PXOWLPHGLD� FRQWHQWV� DQG� WUDQVPHGLD� DUFKLWHFWXUH� RI� WHDFKLQJ� DFWLRQV� �)LJXUH� ����
WUDQVPHGLD�UHIHUV�WR�WKH�DELOLW\�RI�GLVWULEXWLQJ�DQG�UHEXLOGLQJ�WKH�HGXFDWLRQDO�QDUUDWLYH�DFURVV�
GLIIHUHQW�PHGLD��-HQNLQV��������5RGULJXH]�,OOHUD���������

�

�
)LJXUH����7UDQVPHGLD�DUFKLWHFWXUH�RI�0HGLD(YR�SURMHFW���/LPRQH������D��S������RXU�WUDQVODWLRQ��

�
7KH�ZHEVLWH��)LJXUH�����SODQQHG�WKURXJK�WKH�0867�SDUWLFLSDWRU\�GHVLJQ�PRGHO��.HQVLQJ��

6LPRQVHQ� 	� %¡GNHU�� ������ .HQVLQJ�� 6LJXUGDUGRWWLU� 	� 6WRS�� ������ LV� ODUJHO\� GHVFULEHG� LQ�
SUHYLRXV�ZRUNV�E\�3LHUSDROR�/LPRQH������������D������E��DQG�5RVDULD�3DFH��������3DFH�	�
'HPDUFR�� ������� ZZZ�FRORUHGHOODVWRULD�XQLIJ�LW�� FROOHFWV� WH[WV�� OLQNV�� LPDJHV�� YLGHRV��

 
��7KH�OHDUQLQJ�HQYLURQPHQW�LQ�WKH�TXRWHG�SDSHUV�DQG�YROXPHV��/LPRQH������������D������E��3DFH��������3DFH�	�
'HPDUFR��������DW�ZZZ�FRORUHGHOODVWRULD�LW��LV�FXUUHQWO\�DYDLODEOH�DW�ZZZ�FRORUHGHOODVWRULD�XQLIJ�LW��



 ����

LQWHUDFWLYH�H[HUFLVHV�� LW�SURYLGHV�DFFHVV� WR�DUHD�XQLYRFDOO\�GHGLFDWHG�WR�VWXGHQWV�RU� WHDFKHUV��
EHVLGHV�VHYHUDO�GLVFLSOLQH�FRQWHQWV��LW�XVHV�WKH�:HE�����FRPPXQLFDWLRQ�WRROV��VXFK�DV�D�EORJ�
DQG� D� FRPPXQLW\�ZKHUH� VWXGHQWV� FDQ� VKDUH� LGHDV� DQG� DELOLWLHV�� XSGDWH� FRQWHQWV�� LQIRUPDOO\�
FRPPXQLFDWH�DIWHU�VFKRRO�WLPH��
�

�
�

)LJXUH����+RPHSDJH�RI�ZZZ�FRORUHGHOODVWRULD�XQLIJ�LW���
�

�
�

7DEOH���GHVFULEHV�WKH�ZHEVLWH�FRQWHQWV��
�

&$7(*25<� &217(176�$1'�7$5*(76��

,�VHFROL�GHOOD�ULQDVFLWD�
�7KH�$JH�RI�5HELUWK��

'LJLWDO� DQG� K\SHUWH[W� YHUVLRQ� RI� SULQWHG� WH[WERRN� HQULFKHG� ZLWK�
PXOWLPHGLDO� V\QWKHVLV�� FRQFHSWXDO� PDSV�� QDYLJDEOH� FKDUWV� DQG�
H[HUFLVHV�IRU�HDFK�FKDSWHU��

6WXGHQWDULR�
�6WXGHQWV�DUHD��

9LGHR�OHFWXUHV�� LQ�GHSWK� OLQNV�� WULGLPHQVLRQDO� UHFRQVWUXFWLRQV� RI�
PHGLHYDO�GDLO\�REMHFWV��IRUPV��JDPHV�DQG�IUHH�WLPH�UHVRXUFHV��

&RPPXQLW\� 6RFLDO� QHWZRUNLQJ� DUHD� WKDW� DOORZV� FRPPXQLFDWLRQ� DPRQJ� XVHUV��
PXOWLPHGLD�UHVRXUFHV�SXEOLVKLQJ�DQG�VKDULQJ��

%ORJ� $UHD�IRU�FROODERUDWLYH�ZULWLQJ���

$UHD�GRFHQWL�
�7HDFKHUV�DUHD��

,Q�GHSWK�UHVRXUFHV��GLGDFWLF�PDWHULDOV��PHWKRGRORJ\�VKHHWV��FODVVURRP�
RU�KRPH�DVVHVVPHQW�H[HUFLVHV��

0HGLRHYR�QHOOH�DUWL�
�0HGLHYDO�$UWV��

5HYLHZV�� GLGDFWLF� VKHHWV� DQG� PXOWLPHGLD� LQVLJKWV� DERXW� 0HGLHYDO�
OLWHUDWXUH��FLQHPD�DQG�WKHDWHU��

�
7DEOH��� &DWHJRULHV�� FRQWHQWV� DQG� WDUJHWV� RI� WKH� ZHE� SRUWDO� ZZZ�FRORUHGHOODVWRULD�XQLIJ�LW�� �/LPRQH��
����D��S�������RXU�WUDQVODWLRQ��
�

http://www.coloredellastoria.unifg.it/


 ����

��� 7KH� H[SHULPHQWDWLRQ�� GLJLWDO� HQYLURQPHQWV� DQG� FRQVWUXFWLYLVW� GLGDFWLF�
PHWKRGRORJLHV�
�

$� OHDUQLQJ� HQYLURQPHQW� �VXFK� DV� WKH� GHVFULEHG� RQH�� FKDQJHV� WKH� GLGDFWLF� VHWWLQJ��
PHWKRGRORJLHV�� FRPPXQLFDWLRQ� DPRQJ� WHDFKHUV� DQG� VWXGHQWV�� DQG� IXUWKHU� VWXGHQWV� OHDUQLQJ�
EHKDYLRUV��

:KDW�DUH�WKH�GLGDFWLF�PHWKRGRORJ\�IHDWXUHV�ZKLFK�DOORZ�WKH�VLPXOWDQHRXV�XWLOL]DWLRQ�RI�D�
GLJLWDO� OHDUQLQJ� HQYLURQPHQW� DV� ZZZ�FRORUHGHOODVWRULD�XQLIJ�LW"� :KDW� DUH� WKH� LQWHUDFWLRQV�
JHQHUDWHG�LQ�DQ�RQOLQH�VWXGHQWV�HQYLURQPHQW"�$QG�EHWZHHQ�WHDFKHUV�DQG�VWXGHQWV"�:KDW�DUH�
WKH� VWXGHQWV� PDLQ� VWUHQJWK� SRLQWV� WR� GHVLJQ� D� GLJLWDO� OHDUQLQJ� HQYLURQPHQW� HIIHFWLYH� IRU�
NQRZOHGJH�DFTXLVLWLRQ�DQG�IRU�WKH�SDUWLFLSDWLRQ�WR�WKH�FXUUHQW�GLJLWDO�GHPRFUDF\"�

����VWXGHQWV�IURP���PLGGOH�VFKRRO�ILUVW�\HDU�FODVVHV�ZHUH�HQUROOHG�LQ�DQ�H[SHULPHQWDWLRQ��
WZR�FODVVHV�FRPSOHWHG�WKH�DFWLYLWLHV��ZKLOH�WKHVH�DUH�LQ�SURJUHVV�IRU�WKH�RWKHU�WZR��

7KLV�H[SHULPHQWDO�DFWLYLW\�DLPV�WR�YHULI\�WKH�LGHDO�IHDWXUHV�RI�D�GLGDFWLF�PHWKRG�ZKHQ�XVHG�
VLPXOWDQHRXVO\�ZLWK�D�GLJLWDO�HQYLURQPHQW�IRU�0HGLHYDO�+LVWRU\�WHDFKLQJ��WKH�DQDO\VLV�ZDQWV�
WR� LGHQWLI\�PHFKDQLVPV� DQG� LQWHUDFWLRQV� JHQHUDWHG� E\� WKLV� GLGDFWLF� VLWXDWLRQ� DQG� WR� SURYLGH�
JXLGHOLQHV�IRU�D�SDUWLFLSDWRU\�GHVLJQ�RI�RQOLQH�OHDUQLQJ�HQYLURQPHQWV��

$V� VWDWHG� E\� 5RVDULD� 3DFH� �������� ³&RORUH� GHOOD� VWRULD´� LV� D� FRQVWUXFWLYLVW� GLJLWDO�
HQYLURQPHQW� IHDWXUHG� E\� ©FRPPXQLW\� GLDORJXH� VSDFHV�� D� OLQN� WR� WKH� RXW�RI�VFKRRO� WLPH�
OHDUQLQJ�� D� IRFXV� RQ� GLGDFWLF� ³GHHGV´�� D� QHJRWLDWLRQ� RI� JRDOV� DQG� SURFHVVHV�� D� UHIOHFWLRQ� RQ�
PHWKRGV�DQG�UHDVRQV��QRW�RQO\�WKH�FRQWHQWV�IRU�DVVHVVPHQW��D�UHDGLQJ�RI�GLIIHUHQW�ODQJXDJHV��
ZULWLQJ�DQG�SURGXFLQJ��SRVVLEOH�LQWHUSUHWDWLRQV��QRW�VROXWLRQV��DXWRQRPRXV�FRRSHUDWLRQ�DQG�D�
VWXGHQWV¶�RSSRUWXQLW\�WR�H[SORUH�DQG�QRW�MXVW��WR�DWWHQG��WKH�OHVVRQ��PDNLQJ�PLVWDNHV��DQG�QRW�
PHUHO\�JHWWLQJ�D�EDG�YRWHª��LYL��S�������RXU�WUDQVODWLRQ���

&RQVWUXFWLYLVW�GLGDFWLF�PHWKRGRORJLHV�DUH�GHILQHG�E\�WKLV�VWDWHPHQW�DQG�D�OLWHUDWXUH�VXUYH\�
DV� WKH� PRVW� FRPSDUDEOH� ZLWK� GLJLWDO� ERRNV�� VLQFH� WKH\� LQ� WKH� VDPH� ZD\V� WU\� WR� GHYHORS�
FROODERUDWLYH�SURFHVVHV�LQ�WHDP�DFWLYLWLHV�WKDW�OHDG�WR�FR�FRQVWUXFWLRQ�RI�NQRZOHGJH��HQKDQFH�
PRWLYDWLRQ�DQG�VHOI�GLUHFWHG�VWXG\��

,Q�SDUWLFXODU�� WKH�FKRLFH�KDV�IDOOHQ�RQ�3UREOHP�EDVHG�/HDUQLQJ��3%/���D�VWXGHQW�FHQWHUHG�
PHWKRGRORJ\�LQWURGXFHG�VLQFH���V�LQ�WKH�&DQDGLDQ�)DFXOWLHV�RI�0HGLFLQH�E\�D�SK\VLFLDQ��GU��
+RZDUG�%DUURZV���

7KLV�PHWKRGRORJ\��FXUUHQWO\�ZLGHVSUHDG�DOO�RYHU� WKH�ZRUOG�DQG� LQ�DOO� OHYHOV�RI�HGXFDWLRQ�
�/RWWL�� ������� LV� EDVHG� RQ� SUREOHP� VROYLQJ� WKURXJK� LWV� SURFHVV� DQDO\VLV� LQ� D� SHHU� JURXS��
&RPSDUHG� WR� UHDOLVWLF� SUREOHPV�� VWXGHQWV� SHUIRUP� SUREOHP� VROYLQJ� DFWLYLWLHV�� WKH\� VHW�
DXWRQRPRXVO\� OHDUQLQJ� JRDOV�� VHDUFK� IRU�PDWHULDOV� DQG� DUH�PRWLYDWHG� WR� OHDUQ� E\� WHDPZRUN�
�%DUURZV�	�7DPEO\Q��������6FKPLGW���������

7LPLQJ�RI�DFWLYLWLHV�LQ�3%/�DOORZV�WKH�LQWURGXFWLRQ�RI�GLJLWDO�WRROV�LQ�GLGDFWLF�DFWLRQV��IRU�
WKLV� UHDVRQ�� 3%/�ZDV� VHOHFWHG� IRU� WKLV� H[SHULPHQWDWLRQ� EHWZHHQ� WKH� FRQVWUXFWLYLVW� GLGDFWLF�
PHWKRGRORJLHV�DQDO\]HG��,Q�IDFW��LQ�3%/�WKHUH�DUH�WZR�VHVVLRQV��LQ�WKH�ILUVW�RQH��WKH�WXWRU�DVNV�
VWXGHQWV� WR� DQDO\]H� D� SUREOHP�� WR� H[SODLQ� XQFOHDU� WHUPV�� WR� GHILQH� WKH� SUREOHP�� WR� LGHQWLI\��
RXWOLQH� DQG� SULRULWL]H� K\SRWKHVHV� WR� VROYH� LW�� ,Q� D� SHUVSHFWLYH� RI� VHOI�GLUHFWHG� OHDUQLQJ��
VWXGHQWV�GHILQH� OHDUQLQJ�JRDOV�DV� ©DUJXPHQWV��GDWD�DQG�FRQFHSWV� WR� VHDUFK�RXW�RI� WKH�JURXS��
WKURXJK�LQGLYLGXDO�VWXG\��LQ�RUGHU�WR�H[SODLQ�DQG�VROYH�SUREOHPV��6WXGHQWV�VWDWH�ZKDW�WKH\�DUH�
JRLQJ�WR�ORRN�IRU�DQG�ZKDW�ELEOLRJUDSKLF�RU�LQIRUPDWLYH�VRXUFHV�WKH\�ZLOO�XVHª� �/RWWL��������
RXU�WUDQVODWLRQ���,Q�WKH�VHFRQG�VHVVLRQ��VWXGHQWV�VKDUH�WKH�FROOHFWHG�LQIRUPDWLRQ��GHVFULELQJ�D�
SRVVLEOH�IUDPHZRUN�WR�VROYH�WKH�SUREOHP��

7KHUH� LV� D� SHULRG� RI� LQGLYLGXDO� VWXG\� EHWZHHQ� WKH� VHVVLRQV� �IURP����� GD\V� WR� ��ZHHNV���
ZKHQ� LW� LV� SRVVLEOH� WR� LQWURGXFH� WKH� RQOLQH� DFWLYLWLHV� UHODWHG� WR� WKH� GLJLWDO� OHDUQLQJ�
HQYLURQPHQW��



 ����

2WKHU�WKDQ�GLGDFWLF�UHIOHFWLRQV��WKH�H[SHULPHQWDWLRQ�DGGV�FRQVLGHUDWLRQV�DERXW�SDUWLFLSDWRU\�
GHVLJQ�RI�GLJLWDO�HQYLURQPHQW�IRU�OHDUQLQJ�WKURXJK�WKH�XVH�RI�GLGDFWLF�PHWKRGRORJ\�LGHQWLILHG�
DV�D�GHVLJQ�PHWKRGRORJ\��$V�VWDWHG�LQ�3URMHFWV�0HWKRG�E\�.LOSDWULFN��LI�WKH�FRJQLWLYH�SURFHVV�
EHJLQV�ZLWK�DFWLRQ�� WHDFKLQJ�VKRXOG�GHDO�ZLWK�WKH�GHVLJQ��EHWZHHQ�WKH�GLIIHUHQW�SURMHFWV�� WKH�
DXWKRU� LGHQWLILHV� WKH� RQHV� WKDW� VWDUW� IURP� D� SUREOHP� DQG� GULYH� VWXGHQWV� WR� LQYHQWLRQ� DQG�
GLVFRYHU\��DV�LQ�WKH�3%/��%RWWHUR��������S�������

7DEOH� �� VFKHPDWL]HV� H[SHULPHQWDWLRQ� DFWLYLWLHV�� WKH� ILUVW� WKUHH� PHHWLQJV� DUH� IRFXVHG� RQ�
KLVWRU\�FRQWHQWV��WKH�IRXUWK�RQH�LV�FHQWHUHG�RQ�GHVLJQ�RI�GLJLWDO�ERRN�DV�OHDUQLQJ�HQYLURQPHQW���
�
0((7,1*� +2856� $&7,9,7,(6�

�� �� ,QWURGXFWLRQ�WR�WKH�DFWLYLWLHV�
([�DQWH�TXHVWLRQQDLUH�
6SOLW�LQWR�JURXSV�RI�����VWXGHQWV�
6WDUW�RI�WKH�ILUVW�SUREOHP�³/D�OHWWHUD�GL�$VFDQLR´��$VFDQLR¶V�OHWWHU��
�7KHPH��DJULFXOWXUDO�LQQRYDWLRQV��
6HDUFK�RQ�ZZZ�FRORUHGHOODVWRULD�XQLIJ�LW�

�� �� (QG�RI�WKH�ILUVW�SUREOHP�
6WDUW�RI�WKH�VHFRQG�SUREOHP�³7KH�HFRQRPLVW´�
�7KHPH��XUEDQLVP�DQG�WUDGH��
6HDUFK�RQ�ZZZ�FRORUHGHOODVWRULD�XQLIJ�LW�

�� �� (QG�RI�WKH�VHFRQG�SUREOHP�
6WDUW�RI�WKH�WKLUG�SUREOHP�³,QGRYLQD��LQGRYLQHOOR´��*XHVVLQJ�JDPH��
�7KHPH��0DULWLPH�UHSXEOLFV��
6HDUFK�RQ�ZZZ�FRORUHGHOODVWRULD�XQLIJ�LW�

�� �� (QG�RI�WKH�WKLUG�SUREOHP�
6WDUW�RI�WKH�ODVW�SUREOHP�³$�ODYRUR�SHU�PDPPD´��:RUNLQJ�IRU�PRP��
�7KHPH��GLJLWDO�ERRN��
'LVFXVVLRQ�DQG�WHDP�ZRUN�
(QG�RI�ODVW�SUREOHP�
([�SRVW�TXHVWLRQQDLUH�

�
7DEOH����([SHULPHQWDWLRQ�DFWLYLWLHV��
�

6WXGHQWV�VSOLW�LQWR�JURXSV�RI�����PHPEHUV��FKRRVH�D�PRGHUDWRU�DQG�D�VHFUHWDU\��DV�UHTXLUHG�
E\� WKH�SURSRVHG�PHWKRG��DQG�DQDO\]H�SUREOHPV�XVLQJ� WKH�VFKHPH�LQ�)LJXUH����DGDSWHG�IURP�
$QQ�/DPEURV���������
�

�
�
)LJXUH����6FKHPH�IRU�SUREOHP�DQDO\VLV�LQ�3%/��DGDSWHG�IURP�/DPEURV��������S�����



 ����

$FFRUGLQJ�WR���VWHSV�RI�3%/��6FKPLGW���������WKH�$QQ�/DPEURV�VFKHPH��������VLPSOLILHV�
WKH� SKDVHV� RI� SUREOHP� DQDO\VLV� IRU� VWXGHQWV¶� XVH��0LGGOH� VFKRRO� VWXGHQWV�� DV� VWDWHG� E\� WKH�
UHVHDUFKHU��KDYH�©PRUH�DQG�PRUH�LQGHSHQGHQFH�IURP�DGXOWV�� WKH\�DSSUHFLDWH�WKH�RSSRUWXQLW\�
WR�ZRUN�WKLQJV�RXW�IRU�WKHPVHOYHV��7KHVH�VWXGHQWV�DUH�GHYHORSPHQWDOO\�UHDG\�QRW�MXVW�WR�DFFHVV�
QHZ�LQIRUPDWLRQ�EXW�DOVR�WR�GHWHUPLQDWH�LWV�UHOHYDQFH�DQG�WR�DSSO\�LW�ª��LYL��S�����
�
�
���5HVXOWV��
�

,Q� WKH� TXHVWLRQQDLUH� DGPLQLVWHUHG� DW� WKH� EHJLQQLQJ� RI� WKH� DFWLYLW\�� KDOI� RI� WKH� VWXGHQWV�
LQYROYHG� LQ� WKH� ILUVW� SKDVH� RI� WKH� H[SHULPHQWDWLRQ� FODLP� WR� KDYH� D� IDFHERRN�RU� RWKHU� VRFLDO�
QHWZRUN� DFFRXQW�� DQG� PDLQO\� XVH� LW� WR� FKDW� ZLWK� IULHQGV�� WR� XSORDG� SKRWRV� DQG� YLGHRV�� WR�
FRPPHQW�SRVWV��WR�SOD\�JDPHV�DQG�WR�FKDOOHQJH�IULHQGV�LQ�RQOLQH�DSSOLFDWLRQV��
���RQ����VWXGHQWV�XVH�LQWHUQHW�WR�VWXG\��,Q�SDUWLFXODU��DV�VKRZQ�LQ�*UDSK����VWXGHQWV�SHUIRUP�
LQWHUQHW�VHDUFK�������UHDG�H[SHUWV¶�RSLQLRQV�DERXW�GLVFLSOLQH�WRSLFV�������SHUIRUP�VLPXODWLRQV�
RU�HGXFDWLRQDO�JDPHV�������ZDWFK�YLGHRV�WR�FOHDU�WKHLU�LGHDV�������
�

�
�

*UDSK����2QOLQH�DFWLYLWLHV�RI�VWXGHQWV�HQUROOHG�LQ�WKH�ILUVW�SKDVH�RI�WKH�H[SHULPHQWDWLRQ�
�
2QO\�RQH�RI�WZR�FODVVHV�XVHV�GLJLWDO�FRPPXQLFDWLRQ�WRROV�IRU�OHDUQLQJ�DW�VFKRRO��
'XULQJ�WKH�ILUVW�PHHWLQJ��VWXGHQWV�UHFHLYHG�JURXS�FUHGHQWLDOV�WR�DFFHVV�WKH�SRUWDO��7KLV�FKRLFH��
VXJJHVWHG� E\� WKH� LPSRUWDQFH� WR� FUHDWH� D� JURXS� LGHQWLW\� DQG� E\� WKH� QHHG� WR� VSHHG� XS� WKH�
UHJLVWUDWLRQ�SURFHVV�IRU�ILUVW�DFFHVV�WR�WKH�SRUWDO��FRQVWLWXWHG�D�GLIILFXOW\�LQ�WKH�FRPPXQLFDWLRQ�
SODWIRUP��7KH�JURXSV�FXVWRPL]HG�WKHLU�SURILOHV�E\�LQVHUWLQJ�DQ�LPDJH��EXW�QRW�DOO�VWXGHQWV�IHOW�
VR�PXFK�LQYROYHG�WR�RSHUDWH�LQ�WKH�FRPPXQLW\�DQG�WR�ZULWH�SHUVRQDO�PHVVDJHV��
+RZHYHU��VRPH�VWXGHQWV�GHFLGHG�WR�FUHDWH�D�SHUVRQDO�DFFRXQW�RQ�WKH�SRUWDO�����RQ����VWXGHQWV�
FRQQHFWHG�WR�WKH�SRUWDO�IRU�WKH�UHVHDUFKHV�UHODWHG�WR�SUREOHPV�VROYLQJ�DW�KRPH�WRR��
'XULQJ� WKH�H[SHULHQFH�� VWXGHQWV�HDVLO\�GLVFXVVHG�DERXW�EURZVHU�� WDJ��KRPHSDJH��PXOWLPHGLD�
PDWHULDOV�� 7KH� FROODERUDWLYH� FOLPDWH� GHYHORSHG� LQ� WKH� FODVVHV� WKURXJK� WKH� XVH� RI� 3UREOHP�
%DVHG�/HDUQLQJ�OHW�VWXGHQWV�VKDUH�LQIRUPDWLRQ�DERXW�WKH�DFFHVV�DQG�QDYLJDWLRQ�PRGDOLWLHV�RI�
WKH�PDWHULDOV�DYDLODEOH�RQOLQH��
*UDSK���VKRZV�WKH�SUHIHUUHG�VWXGHQWV¶�UHVRXUFHV�DPRQJ�WKRVH�LQ�WKH�SRUWDO��
�



 ����

�
�

*UDSK����6WXGHQWV¶�XVH�RI�GLJLWDO�UHVRXUFHV�DYDLODEOH�RQ�³&RORUH�GHOOD�VWRULD´���
�

$V�VKRZQ�LQ�WKH�JUDSK��WKH�PRVW�XVHG�UHVRXUFHV�DUH�WKH�GLJLWDO�YHUVLRQ�RI�KLVWRU\�ERRN��LQ�
GHSWK�GRFXPHQWV��FRPPXQLW\�DQG��ILQDOO\��YLGHRV�DQG�OLQNV��6WXGHQWV�HQMR\HG�WKH�RSSRUWXQLW\�
WR�ZRUN�LQ�WHDPV��WR�VROYH�SUREOHPV��WR�LGHQWLI\�WKHPVHOYHV�LQ�KLVWRULFDO�FKDUDFWHUV��WR�OHDUQ�LQ�
D� IXQ� DQG� LQQRYDWLYH� ZD\� DQG�� ODVW� EXW� QRW� OHDVW�� WKH\� DSSUHFLDWHG� WKH� SRVVLELOLW\� WR� XVH�
QHWZRUN��SRUWDO�DQG�PXOWLPHGLD�IRU�OHDUQLQJ��

6WXGHQWV�LQ�IDFW�WRRN�DQ�DFWLYH�SDUW�DW�WKH�ODVW�VHVVLRQ�RI�WKH�H[SHULPHQWDWLRQ�GHGLFDWHG�WR�
WKH�GHVLJQ�RI�DQ�RQOLQH�VSDFH�IRU�KLVWRU\�WHDFKLQJ��DV�REVHUYHG�EHIRUH��GXULQJ�WKH�PHHWLQJ�WKH�
3%/�ZDV�XVHG�DV�D�GHVLJQ�PHWKRGRORJ\�DQG�QRW�DV�D�WHDFKLQJ�PHWKRGRORJ\��

$IWHU� WKH� SUREOHP� DQDO\VLV� WKURXJK� WKH� VFKHPH� SURSRVHG� LQ� WKH� SUHYLRXV� SDUDJUDSK��
VWXGHQWV�ZHUH� DVNHG� WR� LPSOHPHQW� DQ� LQQRYDWLYH� GLJLWDO� VROXWLRQ� WR� WHDFK� KLVWRU\� DW� VFKRRO��
VWDUWLQJ�IURP���WDVNV��

x� WR�LQWURGXFH�D�OLVW�RI�FRQWHQWV�LQWR�WKH�SRUWDO��WRSLFV�DQG�W\SHV���
x� WR�LQWHJUDWH�D�OLVW�RI�LQQRYDWLYH�DSSOLFDWLRQV�LQ�WKH�SRUWDO��
x� WR�GHVLJQ�WKH�KRPHSDJH��
x� WR�DGYHUWLVH�D�VORJDQ�IRU�WKH�SURMHFW��
7DEOH� �� VKRZV� VRPH� RI� WKH� PRVW� LQWHUHVWLQJ� UHVXOWV� REWDLQHG� IURP� GDWD� DQDO\VLV� RI� WKH�

ZRUNV�UHDOL]HG�E\�SXSLOV��
�

&217(176��723,&6�$1'�7<3(6��
PHGLHYDO�PXVLF��GRFXPHQWV��VSRUW��FORWKLQJ��UHOLJLRQ��DUW�SLHFHV��PRYLHV��LQWHUDFWLYH�LPDJHV��H[HUFLVHV��
JDPHV��LQIRUPDWLRQ�RQ�GDLO\�OLIH��HFRQRPLF�DFWLYLWLHV��KLVWRULFDO�FKDUDFWHUV��SRHPV��UHFLSHV��FRPLFV���'�
PXVHXPV�DQG�VWDWXHV��DSKRULVPV�RQ�IDPRXV�KLVWRULFDO�ILJXUHV��MRNHV��QXUVHU\�UK\PHV��H[WLQFW�DQLPDOV��
PHGLHYDO� EXLOGLQJV� VWLOO� SUHVHQW�� WLPHOLQHV�� PDSV�� FUHDWLYH� DFWLYLWLHV�� QHZV� DQG� HYHQWV�� FRQWHQW� WR�
GRZQORDG��VXSSRUW�SDJH�OLQN��

,1129$7,9(�$33/,&$7,216�
RQOLQH� DXFWLRQ�� DQLPDWLRQV� ZKHUH� KLVWRULFDO� FKDUDFWHUV� WHOO� HYHQWV� DQG� OHDG� XVHUV� WR� WKH� ZHEVLWH�
QDYLJDWLRQ��YLUWXDO�PXVHXP��YLUWXDO� UHDOLW\�ZKHUH�XVHUV�GHVLJQ� WKHLU�RZQ�FLW\��FUHDWH�VWDWXHV��SHUIRUP�
WKH�UROH�RI�PHGLHYDO�FKDUDFWHUV�DQG�OLYH�KLVWRULFDO�DGYHQWXUHV��YRLFH�FRPPDQG��RQOLQH�VRXYHQLU�VKRSV��
KLVWRU\�PDJD]LQH��ZHEFDP�FRPPXQLFDWLRQ�ZLWK�VWXGHQWV�IURP�IRUHLJQ�FRXQWULHV��



 ����

6/2*$1��LQ�EUDFNHWV�WKH�RULJLQDO�YHUVLRQ��
(QWU\�KLVWRU\�YLOODJH��(QWUD�QHO�YLOODJJLR�GHOOD�VWRULD��
)XQQ\�KLVWRU\��ZLVH�VWXGHQW��6WRULD�GLYHUWHQWH��EDPELQR�VDSLHQWH��
,I�\RX�ZDQW�WR�OHDUQ�KLVWRU\��FRPH�DQG�VWXG\�ZLWK�XV�RQ�WKH�ZHEVLWH��6H�OD�VWRULD�YXRL�LPSDUDUH��YLHQL�
FRQ�QRL�QHO�VLWR�D�VWXGLDUH��
+LVWRU\�DFFRUGLQJ�KLVWRU\��/D�VWRULD�VHFRQGR�OD�VWRULD��
/HDUQ�KLVWRU\�WRJHWKHU�ZLWK�XV��&RQRVFL�OD�VWRULD�LQVLHPH�D�QRL��
/HDUQ�QHZ�WKLQJV��6FRSULUH�FRVH�QXRYH��
7KH�KLVWRU\�LV�IXQQ\��7KH�KLVWRU\�LV�IXQQ\��
,I�\RX�ZDQW�WR�OHDUQ�RQ�RXU�ZHEVLWH�\RX�KDYH�WR�VHDUFK��6H�YXRL�LPSDUDUH�VXO�QRVWUR�VLWR�GHYL�FHUFDUH��
7KH�KLVWRU\�ZHE��KLVWRU\�H[SODLQHG�IRU�\RX��7KH�KLVWRU\�ZHE��OD�VWRULD�VSLHJDWD�SHU�WH���

�
7DEOH����5HVXOWV�RI�WKH�PHHWLQJ�GHGLFDWHG�WR�WKH�GHVLJQ�RI�D�GLJLWDO�OHDUQLQJ�HQYLURQPHQW�
�
,Q� WKH�JUDSKLF�GHVLJQ�RI� WKH�KRPHSDJH��SXSLOV�GHPRQVWUDWHG� WKDW� WKH\�NQRZ�KRZ�WR�EDODQFH�
WKH�VSDFHV�RI�WKH�SDJH��DOWHUQDWLQJ�LPDJHV�WR�ZULWWHQ�WH[WV��
7KH\�SURSRVHG�VRPH�RI�WKH�PRVW�WUDGLWLRQDO� OD\RXWV��IRU�H[DPSOH�E\�SODFLQJ�WKH�PDLQ�PHQX�
RQ� WKH� OHIW���RU� LQQRYDWLYH�VROXWLRQV�VXFK�DV�D�KRPHSDJH�ZLWK�FHQWUDO� LPDJHV�DQG�YLGHRV�� ,Q�
PRVW�JURXSV�WKH�KRPHSDJH�FRQWDLQV�WKH�ORJLQ�ER[��WKH�VHDUFK�HQJLQH��WKH�VXSSRUW�SDJH�OLQN��

,Q�FRQFOXVLRQ��ZH�SUHVHQW�D�ILQDO�REVHUYDWLRQ�RQ�WKH�ORJLVWLFDO�DVSHFWV�RI�WKH�DFWLYLWLHV��)RU�
ERWK�FODVVHV��JURXS�DFWLYLWLHV�RI�3%/�ZHUH�FDUULHG�RXW�LQ�WKH�FODVVURRP��RQ�WKH�FRQWUDU\��WKH�
UHVHDUFK�RQ�WKH�SRUWDO�LQ�WKH�FRPSXWHU�ODE��7KLV�PHDQV�WKH�DFWLYLWLHV�ZHUH�DOZD\V�³LQWHUUXSWHG´�
WR� DOORZ� WKH� VKLIW� RI� FODVVHV� IURP� RQH� HQYLURQPHQW� WR� DQRWKHU�� (TXLSPHQW� DQG� LQWHUQHW�
FRQQHFWLRQ� SURYHG� WR� EH� DGHTXDWH� DQG� DFFHVVLEOH� LQ� RQH� RI� WKH� WZR� VFKRROV�� WKXV� VWXGHQWV�
DFFHVVHG�WKH�ODE�ZLWK�WKH�WHDFKHUV�HYHQ�RXW�RI�WKH�H[SHULPHQWDWLRQ�WLPH��LQ�WKH�RWKHU�VFKRRO��
DFFHVV� WR� WKH�FRPSXWHU�ODE�DQG�VHFRQGO\�WR� WKH�QHWZRUN�ZDV�GLIILFXOW��WRROV�DQG�PDWHULDOV�RI�
WKH� SRUWDO� ZZZ�FRORUHGHOODVWRULD�XQLIJ�LW� ZHUH� RQO\� DYDLODEOH� WKURXJK� WKH� LQWHUDFWLYH�
EODFNERDUG�EHFDXVH�RI�D�YHU\�VORZ�FRQQHFWLRQ��

,I�WHFKQRORJLHV�LQWHJUDWLRQ�LQ�WUDLQLQJ�FRXUVHV�FDQ�WDNH�SODFH�RQO\�ZKHQ�WKH�DFFHVVLELOLW\�LV�
JXDUDQWHHG� �7HFKQRORJ\� LQ�6FKRROV�7DVN�)RUFH������� LQ�0HVVLQD��������S������ZH�XUJHQWO\�
QHHG�WR�SD\�DWWHQWLRQ�DQG�VROYH�VLWXDWLRQV�OLNH�WKH�RQH�GHVFULEHG��ZKLFK�DUH�FRPPRQ�WR�PDQ\�
VFKRROV�LQ�RXU�DUHD��
�
�
���&RQFOXVLRQV�DQG�SHUVSHFWLYHV�
�
7KLV�H[SHULPHQWDWLRQ� LV�VWLOO� LQ�SURJUHVV��7KH� WZR�QHZ�FODVVHV� LQYROYHG� ����SXSLOV��ZLOO�XVH�
WKH� VDPH� WLPLQJ�RI�7DEOH� ��� EXW�ZLWK� D� GLIIHUHQW� DFFHVV� WR� WKH� SRUWDO�� 6WXGHQWV�ZLOO� UHFHLYH�
SHUVRQDO� FUHGHQWLDOV� WR� ORJLQ� LQVWHDG� RI� JURXS� FUHGHQWLDOV�� LQ� RUGHU� WR� YHULI\� WKH� SHUVRQDO�
SDUWLFLSDWLRQ�DQG�QRW�WKH�JURXS�SDUWLFLSDWLRQ�WR�WKH�SURSRVHG�RQOLQH�DFWLYLWLHV��
$W� WKH� HQG�RI� WKLV� VHFRQG�SKDVH�� WKH� UHIOHFWLRQV� UHVXOWLQJ� IURP�VWXGHQWV¶� DFWLYLWLHV� DQG� WKHLU�
RZQ�SURSRVDOV�ZLOO� OHW� IRUPXODWH�JXLGHOLQHV� IRU� WKH�GHVLJQ�RI�GLJLWDO� OHDUQLQJ�HQYLURQPHQWV��
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