
�

7��&���
%$+d(ù(+ø5�81,9(56,7<�

�
�
�
�
�
� ��

�
�

7+(�())(&76�2)�352%/(0�%$6('�/($51,1*�21�
&2*1,7,9(�)/(;,%,/,7<��6(/)�5(*8/$7,21�

6.,//6�$1'�678'(176¶�$&+,(9(0(176��
�

0�6��7KHVLV�
�
�
�
�

g]JH�<h&(/�
�
�
�
�
�

�
�
�
�
�
�
�

�
�

�
,67$1%8/�������

�
�
�



�

7��&���
%$+d(ù(+ø5�81,9(56,7<�

�
�

7KH�*UDGXDWH�6FKRRO�RI�1DWXUDO�DQG�$SSOLHG�6FLHQFHV�
,QIRUPDWLRQ�7HFKQRORJLHV���������������������������������������������������������������������������������������������������������

�
� �

�
7+(�())(&76�2)�352%/(0�%$6('�/($51,1*�21�

&2*1,7,9(�)/(;,%,/,7<��6(/)�5(*8/$7,21�
6.,//6�$1'�678'(176¶�$&+,(9(0(176��

�
�

�
�

0�6��7KHVLV�
�
�
�
�

g]JH�<h&(/�
�
�
�
�

6XSHUYLVRU��$VVRF��3URI��'U��$GHP�.$5$+2&$�
�
�
�
�
�
�
��

,67$1%8/�������
�



�
�

��������������������������������������������������������7��&�
%$+d(ù(+ø5�81,9(56,7<�

7KH�*UDGXDWH�6FKRRO�RI�1DWXUDO�DQG�$SSOLHG�6FLHQFHV�
,QIRUPDWLRQ�7HFKQRORJLHV�

�
7LWOH�RI�WKH�0DVWHU¶V�7KHVLV� ����7KH�(IIHFWV�2I�3UREOHP�%DVHG�/HDUQLQJ�2Q�&RJQLWLYH�

)OH[LELOLW\��6HOI�5HJXODWLRQ�6NLOOV�$QG�6WXGHQWV¶�
$FKLHYHPHQWV�

�
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1DPH�/DVW�1DPH�RI�WKH�6WXGHQW� ���g]JH�<h&(/�
'DWH�RI�7KHVLV�'HIHQVH� ��������������
�
�
7KH�WKHVLV�KDV�EHHQ�DSSURYHG�E\�WKH�*UDGXDWH�6FKRRO�RI�1DWXUDO�DQG�$SSOLHG�6FLHQFHV���
��
� �
� � �
�
�
� ����$VVRF��3URI��'U��7XQo�%R]EXUD�
� � � 'LUHFWRU�
�
7KLV�LV�WR�FHUWLI\�WKDW�ZH�KDYH�UHDG�WKLV�WKHVLV�DQG�WKDW�ZH�ILQG�LW�IXOO\�DGHTXDWH�LQ�VFRSH��
TXDOLW\�DQG�FRQWHQW��DV�D�WKHVLV�IRU�WKH�GHJUHH�RI�0DVWHU�RI�6FLHQFH���
�

�
([DPLQLQJ�&RPPLWWHH�0HPEHUV��

�
$VVRF���3URI��'U��$GHP�.$5$+2&$��6XSHUYLVRU�� ��
�
$VVW��3URI��'U��0��$OSHU�781*$� � ��
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$VVW��3URI��'U��<DOoÕQ�d(.ød� � ��
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�
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-XO\����������SDJHV�

�
7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�VSHFLI\�WKH�HIIHFWV�RI�FRJQLWLYH�IOH[LELOLW\�DQG�VHOI�UHJXODWLRQ�VNLOOV�
RQ� VWXGHQWV¶� DFKLHYHPHQWV� LQ� ZHE� PHGLDWHG� SUREOHP� EDVHG� SURJUDPPLQJ� ODQJXDJH� OHDUQLQJ�
WRZDUGV� JHQGHU� DQG� FODVV� JURXSV�� 6HOI� UHJXODWLRQ� VNLOOV� WRZDUGV� ZHE� EDVHG� SURJUDPPLQJ�
ODQJXDJH�HGXFDWLRQ� LV�GLVFXVVHG�XQGHU� WKUHH�GLPHQWLRQV�� OHDUQLQJ�VNLOOV�� OHDUQLQJ�VWUDWHJLHV�DQG�
VHOI�HIILFDF\��/HYHO�RI�FRJQLWLYH�IOH[LELOLW\�LV�UHYLHZHG�E\�FRPSDULVRQ�RI�WLPH�DQG�SHUFHQWDJH�RI�
VXFFHVV��
�
&DXVDO�FRPSDUDWLYH� UHVHDUFK�PRGHO� LV� XVHG� LQ� WKLV� VWXG\�ZKHUH� ILYH� GLIIHUHQW� FODVV� JURXSV� DUH�
FRPSDUHG�LQ��)LUVW��WKH�IOH[LEOLW\�WHVW�KDV�EHHQ�GRQH�RQ�D�VDPSOH�RI�VHYHQW\�ILYH�VWXGHQWV�ZKR�DUH�
UHFHLYLQJ�HGXFDWLRQ�LQ�D�SULYDWH�XQLYHUVLW\��$V�WKH�QH[W�VWHS�� WKH�VHOI�UHJXODWLRQ�VNLOOV�VFDOH�KDV�
EHHQ� GRQH� E\� WKH� VDPH� VWXGHQWV�� )RU� WKH� ODVW� VWHS�� D� ZHE� EDVHG� SUREOHP� ZDV� JLYHQ� WR� WKLV�
VWXGHQWV�DQG�WKHLU�VXFFHVV�LV�FDOFXODWHV�DV�WKH�WKH�JUDGHV�WKDW�WKH\�JHW�IURP�HDFK�VWHS��
�
,Q�WKH�VWDWLVWLFDO�DQDO\VLV�RI�WKH�GDWD��W�WHVWV��$129$��0$129$�DQG�FRUUHODWLRQ�FRHIILFLHQW�ZDV�
XVHG��7KH�VWDWLVWLFDO�DQDO\VHV�ZHUH�GRQH�RQ�6366�������7KH�VLJQLILFDQFH�RI�WKH�GDWD�ZDV�WHVWHG�DW�
WKH�VLJQLILFDQFH�OHYHO�RI������
�
7KH� VWDWLVWLFDO� DQDO\VLV� VKRZHG� WKDW�� WKHUH� LV� QR� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� VHOI� UHJXODWLRQ�
VNLOOV�DQG�FRJQLWLYH� IOH[LELOLW\� WRZDUGV�JHQGHU� DQG�FODVV�JURXSV��$OVR� WKHUH� LV�QRW�D� VLJQLILFDQW�
UHODWLRQVKLS� EHWZHHQ� ZHE� EDVHG� VHOI� UHJXODWLRQ� VNLOOV�� :KHQ� WKH� FRUHODWLRQ� EHWZHHQ� OHYHO� RI�
FRJQLWLYH�IOH[LELOLW\�DQG�VWXGHQWV¶�DFKLHYHPHQWV�LV�WDNHQ�XQGHU�FRQVLGHUDWLRQ�LW�LV�VHHQ�WKDW�WKHUH�
LV� D� SRVLWLYH� OLQHDU� UHODWLRQVKLS� EHWZHHQ� WKHP�� ,W� FDQ� EH� VDLG� WKDW� VWXGHQWV� ZKR� KDYH� KLJKHU�
FRJQLWLYH�IOH[LELOLW\�OHYHO�DOVR�KDYH�DGYDQFHG�SUREOHP�VROYLQJ�VNLOOV��
�
.H\ZRUGV�� :HE�%DVHG� /HDUQLQJ�� 3UREOHP�%DVHG� /HDUQLQJ�� &RJQLWLYH� ,QWHOOLJHQFH�� 6HOI�
5HJXODWLRQ�
�
�
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7H]�'DQÕúPDQÕ��'Ro��'U��$GHP�.DUDKRFD�
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�
%X� oDOÕúPDQÕQ� DPDFÕ�� ZHE� GHVWHNOL� SUREOHPH� GD\DOÕ� SURJUDPODPD� GLOL� |÷UHWLPLQGH� ELOLúVHO�
HVQHNOLN�G�]H\L�YH�|]�G�]HQOHPH�EHFHULOHULQLQ�VÕQÕI�JUXSODUÕQD�J|UH�NDUúÕODúWÕUÕOPDVÕ�YH�|÷UHQFL�
EDúDUÕVÕ� �]HULQGHNL�HWNLVLQLQ� |Oo�OPHVLGLU��:HE� GHVWHNOL� RUWDPGD�� SURJUDPODPD� GLOL� |÷UHWLPLQH�
\|QHOLN� SUREOHP� WDEDQOÕ� |÷UHQLP� \DNODúÕPÕ� NDSVDPGD� |]� G�]HQOHPH� EHFHULOHUL�� |]� \HWHUOLN��
|÷UHQPH� VWUDWHMLOHUL� YH� |÷UHQPH� EHFHULOHUL� RODUDN� �o� ER\XWWD� HOH� DOÕQPÕúWÕU�� %LOLúVHO� HVQHNOLN�
G�]H\L�LVH�V�UH�YH�EDúDUÕ�\�]GHGHOHULQLQ�NÕ\DVODQPDVÕ�úHNOLQGH�LQFHOHQPLúWLU��
�
%Hú�IDUNOÕ�VÕQÕI�JUXEXQXQ�NDUúÕODúWÕUÕOGÕ÷Õ�EX�oDOÕúPDGD�NDUúÕODúWÕUPDOÕ�QHGHQVHO�DUDúWÕUPD�PRGHOL�
NXOODQÕOPÕúWÕU��øON�RODUDN�ELU�YDNÕI��QLYHUVLWHVLQGH�|÷UHQLP�J|UPHNWH�RODQ�WRSODP����NLúL�ELOLúVHO�
HVQHNOLN�WHVWLQH�WDEL�WXWXOPXúWXU��'DKD�VRQUD�D\QÕ�oDOÕúPD�JUXEX�ZHE�GHVWHNOL�H÷LWLPH�\|QHOLN�|]�
G�]HQOHPH� EHFHULOHUL� |OoH÷L� X\JXODQPÕúWÕU�� 6RQ� RODUDN� EX� |÷UHQFLOHUGHQ� ZHE� RUWDPÕQGD�
\DSPDODUÕ�LoLQ�ELU�SUREOHP�YHULOPLú�YH�KHU�DGÕPGDQ�DOGÕNODUÕ�SXDQODUOD�EDúDUÕODUÕ�KHVDSODQPÕúWÕU��
�
%X�DUDúWÕUPDGD��YHULOHULQ�DQDOL]LQGH��LVWDWLVWLNL�LúOHPOHUGHQ��HúOL�JUXSODU�W�WHVWL��ED÷ÕPVÕ]�JUXSODU�W�
WHVWL��$129$��0$129$�YH�NRUHODV\RQ�NDWVD\ÕVÕ�NXOODQÕOPÕúWÕU�� øVWDWLVWLNL�LúOHPOHU�6366������
SURJUDPÕQGD� DQDOL]� HGLOPLúWLU�� (OGH� HGLOHQ� YHULOHULQ� DQODPOÕ� ROXS� ROPDGÕNODUÕ� ���� DQODPVDOOÕN�
G�]H\LQGH�WHVW�HGLOPLúWLU��
�
<DSÕODQ� DQDOL]OHU� VRQXFXQGD��:HE�GHVWHNOL� H÷LWLPH� \|QHOLN�|]�G�]HQOHPH�EHFHULOHUL� YH�ELOLúVHO�
HVQHNOLN�DoÕVÕQGDQ�FLQVL\HW�YH�VÕQÕI�JUXSODUÕQD�J|UH�IDUNOÕOÕN�EXOXQPDPÕúWÕU��$\UÕFD�ZHE�GHVWHNOL�
H÷LWLPH�\|QHOLN�|]�G�]HQOHPH�EHFHULOHUL�YH�ELOLúVHO�HVQHNOLN�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�ROPDGÕ÷Õ�
VDSWDQPÕúWÕU�� g÷UHQFLOHULQ� EDúDUÕVÕ� LOH� ELOLúVHO� HVQHNOLN� G�]H\L� DUDVÕQGDNL� NRUHODV\RQ� HOH�
DOÕQGÕ÷ÕQGD�� DUDODUÕQGD� SR]LWLI� GR÷UXVDO� ELU� LOLúNL� ROGX÷X� J|U�OP�úW�U�� <�NVHN� ELOLúVHO� ]HND�
HVQHNOL÷LQH� VDKLS� |÷UHQFLOHULQ�� D\QÕ� ]DPDQGD� GDKD� JHOLúPLú� SUREOHP� o|]PH� EHFHULVLQH� VDKLS�
ROGX÷X�V|\OHQHELOLU���
�
$QDKWDU� .HOLPHOHU�� (�/HDUQLQJ�� 3UREOHPH� 'D\DOÕ� g÷UHQPH�� %LOLúVHO�
(VQHNOLN��g]�G�]HQOHPH�
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7DEOR��������3URJUDP�FRQWUROV����������������������������������������������������������������������������������������������������������
7DEOH��������3UREOHP�6WDJHV��������������������������������������������������������������������������������������������������������������
7DEOR��������5HOLDELOLW\�UHVXOWV�IRU�WKH�WKUHH�GLPHQWLRQ�RI�VHOI�UHJXODWLRQ�VNLOOV�VFDOH�WRZDUGV�

ZHE�EDVHG�HGXFDWLRQ������������������������������������������������������������������������������������������������������
7DEOR��������7KH�$129$�UHVXOWV�DFFRUGLQJ�WR�WKH�FRPSDULVRQ�RI�WKH�WRWDO�SRLQWV�REWDLQHG�

IURP�DOO�WKH�TXHVWLRQV�LQ�WKH�6566�������������������������������������������������������������������������������
7DEOH��������,QGHSHQGHQW�VDPSOHV�W�WHVW�UHVXOWV�RI�6566�DFFRUGLQJ�WR�WKH�JHQGHUV��������������������
7DEOH��������&RUUHODWLRQ�EHWZHHQ�VWXGHQWV¶�DFKLHYHPHQWV�DQG�FRJQLWLYH�IOH[LELOLW\��������������������
7DEOH��������&RUUHODWLRQ�EHWZHHQ�VWXGHQWV¶�OHYHO�RI�FRJQLWLYH�IOH[LELOLW\�DQG�6566��������������������
7DEOH��������,QGHSHQGHQW�VDPSOHV�W�WHVW�UHVXOWV�RI�FRJQLWLYH�IOH[LELOLW\�DFFRUGLQJ�WR�WKH�

JHQGHUV��������������������������������������������������������������������������������������������������������������������������
7DEOH��������,QGHSHQGHQW�VDPSOHV�W�WHVW�UHVXOWV�RI�FRJQLWLYH�IOH[LELOLW\�DFFRUGLQJ�WR�WKH�FODVV�

JURXSV�����������������������������������������������������������������������������������������������������������������������������
7DEOH��������2QH�ZD\�DQDO\VLV�RI�YDULDQFH�EHWZHHQ�FODVV�JURXSV�LQ�WHUPV�RI�VXEGLPHQVLRQV�

RI�VHOI�UHJXODWLRQ�VNLOOV�WRZDUGV�ZHE�EDVHG�HGXFDWLRQ������������������������������������������������
7DEOR��������7HVWV�RI�:LWKLQ�6XEMHFWV�&RQWUDVWV����������������������������������������������������������������������������
7DEOR��������0$129$�DQDO\VLV�RI�FODVV�JURXSV�LQ�WHUPV�RI��VXEGLPHQVLRQV�RI�VHOI�UHJXODWLRQ�

VNLOOV���������������������������������������������������������������������������������������������������������������������������������
7DEOH���������&RUUHODWLRQ�EHWZHHQ�VWXGHQWV¶�OHYHO�RI�FRJQLWLYH�IOH[LOLW\�WRZDUGV�DOJRULWKP�

ORJLF�������������������������������������������������������������������������������������������������������������������������������
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)LJXUH��������2QH�ZD\�PHVVHQJHU�DSSOLFDWLRQ�GHVLJQ���������������������������������������������������������������������
)LJXUH��������$GGLQJ�QHZ�FRQWDFW�����������������������������������������������������������������������������������������������������
)LJXUH���������6HQGLQJ�PHVVDJHV�WR�RWKHU�FRQWDFWV��������������������������������������������������������������������������
)LJXUH��������'HOHWLQJ�VHOHFWHG�FRQWDFW�IURP�WKH�OLVW�����������������������������������������������������������������������
)LJXUH��������'LVSOD\LQJ�FRQWDFW�LQIR�����������������������������������������������������������������������������������������������
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�
$QDO\VLV�RI�9DULDQFH�� � � � � �� $129$�
)OH[LELOLW\�7HVW� � � � � � �����������)7�
0HDQ�RI�6TXDUHV� � � � � � �� 0HDQ�6T��
0XOWLYDULDWH�$QDO\VLV�RI�9DULDQFH�� � � �����������0$129$�
3HUFHQWDJH�RI�6XFFHVV� � � � � �����������36�
3UREOHP�%DVHG�/HDUQLQJ����������������������������� � �����������3%/�
5HDOLELOLW\�&RHIILFLHQW� � � � � �� �
6HOI�5HJXODWLRQ�6NLOOV�6FDOH�� � � � �����������6566�
6WDQGDUG�'HYLDWLRQ� � � � � � �� 6WG��'HY��
6WDWLVWLFDO�3DFNDJH�IRU�WKH�6RFLDO�6FLHQFHV� � �� 6366�
6XP�RI�6TXDUHV� � � � � � �� 6XP�6T��
7UDGLWLRQDO�/HDUQLQJ� � � � � �����������7/�
�
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&RUUHODWLRQ�&RHIILFLHQW� � � � � � �� U�
'HQVLW\�)XQFWLRQ� � � � � � � �� GI�
I�9DOXH�LQ�$QDO\VLV�RI�9DULDQFH� � � � � �� )�
1XPEHU� � � � � � � � �� ��
6DPSOH�0HDQ�� � � � � � � �� ;�
6DPSOH�6L]H��9DULDEOH�4XDQWLW\�� � � � � �� 1�
6HFRQGV� � � � � � � � �� V�
6WDWLVWLFDO�6LJQLILFDQFH� � � � � � �� 3�
W�9DOXH�LQ�W�7HVW� � � � � � � �� W�
�
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�

,Q� WRGD\¶V� LQIRUPDWLRQ�VRFLHWLHV�� LW� LV�QRW�RQO\�H[SHFWHG� WKDW�VWXGHQWV�JDLQ� LQIRUPDWLRQ�
EXW� DOVR� XVH� WKLV� JDLQHG� LQIRUPDWLRQ� LQ� VROYLQJ� FRPSOLFDWHG� SUREOHPV� �'RFK\� HW� DO���
������S�������7KHUHIRUH�� VWXGHQWV� VKRXOG�DOVR�EH� WDXJKW� WKH� VRXUFH�RI� LQIRUPDWLRQ�DQG�
KRZ�WKH\�FDQ�JDLQ�WKLV�LQIRUPDWLRQ��KRZ�WKH\�FDQ�HYDOXDWH�LW�DQG�KRZ�WKH\�FDQ�XVH�WKLV�
LQIRUPDWLRQ� LQ� VROYLQJ� SUREOHPV� �<DPDQ� DQG� <DOoÕQ�� ������ S������ &RQFRUGDQWO\��
SUREOHP�EDVHG�HGXFDWLRQ�DVVXPHV�DQ� LPSRUWDQW� UROH� LQ�DWWULEXWLQJ� WKHVH�FKDUDFWHULVWLFV�
WR�LQGLYLGXDOV���
�
$OPRVW�HYHU\�GD\�RXU�OLYHV�DUH�GHHSO\�DIIHFWHG�E\�PDQ\�SUREOHPV�� ,Q�WKHVH�VLWXDWLRQV��
ZKDW�ZH�ZDQW�LV�WR�LPPHGLDWHO\�UHPRYH�WKLV�SUREOHP��+RZHYHU��WKLV�GHVLUH�RQO\�LV�QRW�
HQRXJK�� 7KH�ZD\�ZH� UHDFK� WKH� SRLQW� RI� VROXWLRQ� RI� WKH� SUREOHPV� DQG� RXU� LQGLYLGXDO�
GHYHORSPHQW� LV�VLJQLILFDQWO\� LPSRUWDQW� �7RUS����������� ,W� LV� UHTXLUHG� WR�GHILQH�D�VHW�RI�
NH\�HYHQWV�UHJDUGLQJ�WKH�SUREOHPV��REWDLQ�WKH�QHFHVVDU\�LQIRUPDWLRQ�DQG�FRPH�XS�ZLWK�
D�VROXWLRQ�ZLWK�PHWKRGV�WKDW�ZH�KDYH�GHYHORSHG�RXUVHOYHV��6DEDQ��������������
�
3UREOHP�EDVHG� HGXFDWLRQ� UHSUHVHQWV� D�QHZ�SDUDGLJP� LQ� WKH� OHDUQLQJ�WHDFKLQJ�SURFHVV��
7KLV� VWUDWHJ\� LQYROYHV� WKH� VWXGHQW� EHLQJ� H[SRVHG� WR� D� FRPSOLFDWHG� VLWXDWLRQ� RU� HYHQW��
:KDW� LV� LPSRUWDQW� LV� WKDW� WKH� VWXGHQWV� HPEUDFH� WKHVH� SUREOHPV� DQG� WDNH� WKHLU�
UHVSRQVLELOLW\��,I�WKH\�KDYH�HQWLUHO\�WDNHQ�UHVSRQVLELOLW\�DQG�HPEUDFHG�WKH�SUREOHP��WKHQ�
WKH�VWXGHQWV�ZLOO�WU\�DOO�PHWKRGV�LQ�UHDFKLQJ�D�YDOLG�VROXWLRQ��:KDW�WKH�WHDFKHU�QHHGV�WR�
GR�DW�WKH�EHJLQQLQJ�RI�WKH�VWUDWHJ\�LV�WDNH�FDUH�WKDW�WKH�SUREOHP�LV�VHOHFWHG�IURP�UHDO�OLIH��
$FFRUGLQJ� WR� 7RUS� DQG� 6DJH�� ³3UREOHP�VROYLQJ� EDVHG� OHDUQLQJ� LV� RUJDQL]HG� DURXQG�
UHVHDUFKLQJ�DQG�VROYLQJ�UHDO�OLIH�SUREOHPV�DQG�UHSUHVHQWV�H[SHULHQFH�EDVHG�OHDUQLQJ�WKDW�
UHTXLUHV�WKH�DFWLYH�SDUWLFLSDWLRQ�RI�LQGLYLGXDOV�ERWK�LQ�WHUPV�RI�PLQG�DQG�VNLOO´��6DEDQ��
������������
�
3%(�HQWHUHG� OLWHUDWXUH�DV�DQ�HGXFDWLRQ�VWUDWHJ\� DV�D� UHVXOW�RI�D� UHVHDUFK�FRQGXFWHG�E\�
%DUURZV� DQG� 7RPEO\� DW� 0F0DVWHU� 8QLYHUVLW\�� 0HGLFDO� 6FKRRO� LQ� WKH� ����V�� 7KLV�
UHVHDUFK�LQYHVWLJDWHG�WKH�UHDVRQLQJ�VNLOOV�RI�VWXGHQWV��%DUURZV�DQG�7RPEO\�SRLQWHG�RXW�



���

WKH�GLIIHUHQFHV�SUREOHP�VROYLQJ�FUHDWHG�LQ�OHDUQLQJ��'XULQJ�WKH�ILUVW�WULDO��VPDOO�JURXSV�
ZHUH�FRPSRVHG�DQG� WKH\�ZHUH�H[SHFWHG� WR�PDNH�D�GHFLVLRQ�EHWZHHQ� WKH�SUREOHP�DQG�
VLWXDWLRQ��5KHP�����������7RGD\�WKLV�LV�DQ�HGXFDWLRQ�VWUDWHJ\�XVHG�HVSHFLDOO\�LQ�KLJKHU�
HGXFDWLRQ� RI� 0HGLFDO� 6FKRROV� LQ� FRXQWULHV� VXFK� DV� &DQDGD�� $PHULFD�� $XVWUDOLD� DQG�
(QJODQG��:KHQ� WKH� UHVHDUFK� RQ� HGXFDWLRQ� LQ� 7XUNH\� LV� H[DPLQHG�� LW� LV� REVHUYHG� WKDW�
3UREOHP� %DVHG� (GXFDWLRQ� 6WUDWHJ\� LV� OLPLWHG� WR� WKH� VWXGLHV� RI� 0HGLFDO� 6FKRROV� LQ�
'RNX]�(\OXO�8QLYHUVLW\��+DFHWWHSH�8QLYHUVLW\�DQG�3DPXNNDOH�8QLYHUVLW\���
�
�
������ 3UREOHP�%DVHG�(GXFDWLRQ�
�
3UREOHP�%DVHG�(GXFDWLRQ�LV�DQ�DSSURDFK�WKDW�DLPV�WR�HQVXUH�VWXGHQWV�WR�WKLQN�GHHSO\�E\�
OHDYLQJ�WKHP�IDFH�WR�IDFH�ZLWK�D�ZHOO�VWUXFWXUHG�SUREOHP�WKH\�PD\�HQFRXQWHU�GXULQJ�UHDO�
OLIH�DQG�SURYLGH�WKH�VRXUFHV�DQG�JXLGDQFH�WKH\�PD\�UHTXLUH��WKXV�HQDEOH�WKHP�WR�OHDUQ�RQ�
WKH�LVVXH�RQ�WKHLU�RZQ�GXULQJ�WKH�SUREOHP�VROYLQJ�SKDVH�DQG�JDLQ�SUREOHP�VROYLQJ�VNLOOV�
�%DUURZV��������FLW��$OSHU����������

�
$FFRUGLQJ� WR�%XERQLFV� 3%/� �������� LV� D� FXUULFXOXP� DQG� WHDFKLQJ� DSSURDFK� WKDW� SXWV�
VWXGHQWV� IDFH� WR� IDFH� ZLWK� D� ZHOO�VWUXFWXUHG� SUREOHP� WDNHQ� IURP� UHDO� OLIH� DQG� WKDW�
GHYHORSV� WKH� VWXGHQWV� SUREOHP�VROYLQJ� VWUDWHJLHV�� NQRZOHGJH� DQG� LQIRUPDWLRQ� VNLOOV�
GXULQJ�WKH�SUREOHP�VROYLQJ�SKDVH���

�
3UREOHP� 6ROYLQJ� %DVHG� (GXFDWLRQ� 0HWKRGV�� ZKRVH� IRXQGDWLRQ� ZDV� ODLG� ZLWK� -RKQ�
'HZH\� LQ� WKH� ����V�� ZDV� GHYHORSHG� E\� -HURPH� %UXQHU� LQ� WKH� ����V� DQG� PDQ\�
UHVHDUFKHV�OLNH�%ULGJHV�DQG�+DOOLQJHU�LQ������DQG�9HUQRQ�DQG�%ODNH�LQ������FRQGXFWHG�
PDQ\�DSSOLFDWLRQV�RQ�VWXGHQWV���

�
3UREOHP� EDVHG� OHDUQLQJ� LV� DQ� DSSURDFK� ZLWK� ZKLFK� VWXGHQWV� OHDUQ� E\� XVLQJ� WKHLU�
H[SHULHQFHV� DQG� WKHLU� H[SHULPHQWDO� ILQGLQJV� WKH\� REWDLQ� E\� FRQVLGHULQJ� WKH� WDVNV� WKDW�
RFFXU�ZLWK�D�VSHFLILF�SUREOHP�VLWXDWLRQ��7RUS�DQG�6DJH����������

�
7RGD\�� SUREOHP�VROYLQJ� VWUDWHJLHV� DUH� XVHG� LQ� DOPRVW� HYHU\� ILHOG� IURP� PHGLFLQH� WR�
OLWHUDWXUH�DQG�IURP�KLVWRU\�WR�HFRQRPLFV���
3%/��LV�D�WHDFKLQJ�PHWKRG�WKDW�FRQWDLQV�SURFHVVHV�VXFK�DV�DSSURDFKLQJ�D�SUREOHP�IURP�
GLIIHUHQW�DVSHFWV��IRUPXOL]LQJ�LW��HYDOXDWLQJ�GDWD�QHFHVVDU\�IRU�VROYLQJ�WKH�SUREOHP�DQG�
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HIILFLHQWO\�XVLQJ� WKH�DYDLODEOH�RSSRUWXQLWLHV�DQG� WRROV� LQ� VROYLQJ� WKH�SUREOHP�� �'XULQJ�
WKH� SUREOHP� LGHQWLILFDWLRQ� DQG� VROYLQJ� SKDVH�� LQGLYLGXDOV� REWDLQ� QHZ� WHDFKLQJV� DORQJ�
ZLWK�WKH�SUH�WHDFKLQJV�WKH\�KDYH���
�
3UREOHP�EDVHG�OHDUQLQJ�HQYLURQPHQWV�RIIHU�VWXGHQWV�DQ�RSSRUWXQLW\�WR�LPSOHPHQW�ZKDW�
WKH\� KDYH� OHDUQHG�� 2UJDQL]LQJ� LQIRUPDWLRQ� DQG� PDWHULDOV� DQG� SUHVHQWLQJ� WKHP� JLYHV�
VWXGHQWV�D�EHWWHU�RSSRUWXQLW\�WR�XVH�WKHLU�KLJK�OHYHO�WKLQNLQJ�VNLOOV�PRUH�ZKHQ�FRPSDUHG�
WR� FRQYHQWLRQDO� OHDUQLQJ� HQYLURQPHQWV�� 3UREOHP� EDVHG� OHDUQLQJ�� ZKLFK� LV� RQH� RI� WKH�
IXQGDPHQWDO� DSSURDFKHV� RI� WKH� FRQVWUXFWLYLVW� DSSURDFK�� GLUHFWV� WKH� VWXGHQWV� WKH� WKLQJ��
TXHVWLRQ�DQG�GLVFRYHU��:LONLH�DQG�%XUQV��������FLW��2]GHPLU��������S�������
�
'XFK�HW�DO���������KDYH�VXJJHVWHG���VWHSV�WR�ZULWH�D�SUREOHP�HIILFLHQW�LQ�SUREOHP�EDVHG�
OHDUQLQJ��7KHVH�DUH���
�
L�� %UDLQVWRUPLQJ�DQG�GHWHUPLQLQJ�OHDUQLQJ�REMHFWLYHV��6WXGHQWV� WU\�WR�IRFXV�RQ�DQ�

LGHD��FRQFHSW��SULQFLSDO�RU�PHWKRG�E\�WKLQNLQJ�DERXW� WKH�SUREOHPV�JLYHQ�LQ�WKH�
HQG�RI�WKH�XQLW�LQ�WH[WERRNV�RU�WKH�DVVLJQPHQWV�WUDGLWLRQDOO\�JLYHQ�LQ�WKH�FRXUVH�
GXULQJ� SUHYLRXV� \HDUV�� 7KH� OHDUQLQJ� REMHFWLYHV� WKDW� VWXGHQWV� PD\� HQFRXQWHU�
ZKLOH�WKH\�DUH�ZRUNLQJ�RQ�D�SUREOHP�DUH�OLVWHG���
�

LL�� 5HYLHZLQJ�WKH�FRQFHSWV�LQ�WHUPV�RI�UHDO�OLIH��6WXGHQWV�WU\�WR�GHYHORS�D�VWRU\�E\�
FRQVLGHULQJ� WKH�TXHVWLRQV�JLYHQ� LQ� WKH� HQG�RI�WKH�XQLW�TXHVWLRQV��E\�H[DPLQLQJ�
LQFLGHQWV� WKDW� FDQ� EH� DGDSWHG� WR� UHDO� OLIH� DQG� E\� DGGLQJ� HOHPHQWV� WKDW� ZLOO�
LQFUHDVH�WKH�VWXGHQWV¶�PRWLYDWLRQ�LQ�SUREOHP�VROYLQJ��)RU�WKLV��EUDLQVWRUPLQJ�IRU�
D�VWRU\�FDQ�EH�GRQH�E\�H[DPLQLQJ�QHZVSDSHUV��PDJD]LQHV�DQG�DUWLFOHV���
�

LLL�� ,GHQWLI\LQJ� DQG� VKDSLQJ� WKH� SUREOHP�� 7KH� SUREOHP� VKRXOG� EH� LGHQWLILHG� DQG�
VKDSHG� LQ� D� VSHFLILF� ZD\� VWHS�E\�VWHS�� 7KXV�� WKH� VWXGHQWV� ZLOO� FODULI\� ZKDW� LV�
LPSRUWDQW� LQ� OHDUQLQJ� DQG� SHUIRUP� WKHLU� UHVHDUFK� LQ� D� VSHFLILF� IUDPHZRUN��7KH�
TXHVWLRQV�EHORZ�PD\�EH�RI�DVVLVWDQFH��
�
D�� +RZ�ZLOO�WKH�SUREOHP�EH�VWUXFWXUHG"�
E�� +RZ�ODUJH�LV�WKH�VFRSH�RI�WKLV�SUREOHP"�+RZ�PDQ\�KRXUV�RI�FODVV�ZRXOG�EH�

UHTXLUHG�WR�VROYH�WKH�SUREOHP"�
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F�� :KLFK�VRXUFHV�ZRXOG�WKH�VWXGHQWV�UHTXLUH"�
G�� :KDW� LV� WKH� ILQDO� RXWSXW� WKDW� WKH� VWXGHQWV� ZLOO� JDLQ� ZKHQ� WKH� SUREOHP� LV�

VROYHG"�
�

LY�� 3UHSDUDWLRQ� RI� WKH� WHDFKHU¶V� JXLGH�� $� GHWDLOHG� WHDFKHU¶V� JXLGH� LV� ZULWWHQ� IRU� D�
SUREOHP�WR�EH�XVHG�LQ�FODVV��
�

Y�� 'HWHUPLQLQJ� WKH� VRXUFHV� WKDW� VWXGHQWV� FDQ� XVH�� 7KH� ODVW� VWDJH�� KRZHYHU�� LV�
GHWHUPLQLQJ�WKH�VRXUFHV�WKH�VWXGHQWV�FDQ�XVH��,W�PD\�EH�JRRG�WR�JLYH�WKH�VWXGHQWV�
D� IHZ� VSHFLILF� VRXUFHV�� 7RGD\�� VRPH� VWXGHQWV� WKLQN� WKDW� WKH� LQWHUQHW� LV� D�
VXIILFLHQW� VRXUFH��7KHUHIRUH�� VWXGHQWV� VKRXOG� DOVR�EH� HQFRXUDJHG� WR�XVH� OLEUDU\�
VRXUFHV���

�
,Q� FRQWUDVW� WR� WUDGLWLRQDO� FODVV� HQYLURQPHQWV�� D� SUREOHP� EDVHG� OHDUQLQJ� HQYLURQPHQW�
SURYLGHV�VWXGHQWV�ZLWK�RSSRUWXQLWLHV�WR�DGDSW�WKHLU�VNLOOV�DQG�PHWKRGV�WR�QHZ�VLWXDWLRQV�
DQG� WR�FKDQJH� WKHP�� ,Q� DGGLWLRQ� WR� WKLV�� WKH�PLQGV�RI� VWXGHQWV� WDXJKW� LQ� HQYLURQPHQWV�
RIIHULQJ�WUDGLWLRQDO�PDWKHPDWLFV�HGXFDWLRQ�DUH�SUHYLRXVO\�ILOOHG�ZLWK�H[HUFLVHV��UXOHV�DQG�
HTXDWLRQV� WKDW� DUH� QHFHVVDU\� KRZHYHU� OLPLWHG� LQ� WHUPV� RI� XVH� LQ� XQIDPLOLDU� VLWXDWLRQV�
VXFK� DV� SURMHFW� WHVWV��0RUHRYHU�� VWXGHQWV� LQ� SUREOHP� EDVHG� OHDUQLQJ� W\SLFDOO\� KDYH� D�
JUHDWHU� RSSRUWXQLW\� WR� OHDUQ� PDWKHPDWLFDO� SURFHVVHV� UHJDUGLQJ� FRPPXQLFDWLRQ��
UHSUHVHQWDWLRQ��PRGHOOLQJ�DQG�UDWLRFLQDWLRQ��5RK����������
�
�
������ &KDUDFWHULVWLFV�2I�3UREOHP�%DVHG�/HDUQLQJ��
�
3UREOHP�EDVHG�OHDUQLQJ�UHTXLUHV�DQ�LQWHU�GLVFLSOLQDU\�DSSURDFK�EHFDXVH�SUREOHP�EDVHG�
OHDUQLQJ�UHTXLUHV�WKDW�VWXGHQWV�UHDG��ZULWH��UHVHDUFK�DQG�DQDO\VH��WKLQN�DQG�FDOFXODWH�WKXV�
XVH�D�FRXSOH�RI�GLVFLSOLQHV��'HOLVOH��������S�������

�
3UREOHP� EDVHG� OHDUQLQJ� GHYHORSV� FRRSHUDWLRQ� EDVHG� OHDUQLQJ�� 6WXGHQWV� GHYHORS� WKHLU�
VNLOOV� E\� XVLQJ� SUREOHP� EDVHG� OHDUQLQJ�� VROYLQJ� WKH� SUREOHPV�ZLWK� WHDPZRUN� DQG� E\�
OHDUQLQJ�IURP�HDFK�RWKHU��(DFK�VWXGHQW�LQ�WKH�WHDP�FDQ�ZRUN�RQ�D�GLIIHUHQW�DVSHFW�RI�WKH�
SUREOHP��)XUWKHUPRUH��WKH\�DOVR�GHYHORS�WKHLU�OHDGHUVKLS�E\�WDNLQJ�RQ�WDVNV�LQ�WKHLU�RZQ�
WHDP�RU�KHOSLQJ�WKH�RWKHU�VWXGHQWV��'HOLVOH��������S�������



���

������ 3UREOHP�%DVHG�/HDUQLQJ�3URFHVV�
�
7KH�SUREOHP�EDVHG�OHDUQLQJ�SURFHVV�VWDUWV�ZLWK�SUHVHQWLQJ�D�SUREOHP�VXLWDEOH�ZLWKLQ�WKH�
IUDPHZRUN� RI� WKH� VWXGHQWV¶� ILHOG�� $� FRQQHFWLRQ� EHWZHHQ� WKH� SUREOHP� DQG� UHDO� OLIH� LV�
HVWDEOLVKHG�� 7KH� LVVXH� LV� FRQVWUXFWHG�ZLWK� UHJDUG� WR� WKH� SUREOHP� DQG� WKH� VWXGHQWV� DUH�
JLYHQ�WKH�UHVSRQVLELOLW\�RI�OHDUQLQJ�RQ�WKHLU�RZQ�E\�WHDPZRUN��6WXGHQWV�DUH�HQFRXUDJHG�
WR�ZRUN� WRJHWKHU� DQG� SUHVHQW� WKHLU� SURGXFWV� RI� OHDUQLQJ� WR� WKH� FODVV� DQG� GLVFXVV� WKHP�
�6DYRLH�DQG�+XJKHV����������
�
0RVW�3%/�GHILQLWLRQV�KDYH�IRXU�FRPPRQ�HOHPHQWV��-RQHV���������7KHVH�DUH��
�
L�� 7KH�OHDUQLQJ�REMHFWLYHV�DUH�WXUQHG�LQWR�D�SUREOHP���
LL�� 7KH\� UHTXLUH� SHUIHFW� VROXWLRQV�� SRVVLEOH� VROXWLRQV� DQG� EHKDYLRXUDO� SUHIHUHQFHV��

DQG�DQ�H[SODQDWLRQ��
LLL�� 6WXGHQWV� XVH� VPDOO� JURXS� GHEDWHV� LQ� RUGHU� WR� DQDO\VH� WKH� SUREOHP� DQG� LWV�

SRWHQWLDO�VROXWLRQV�DQG�WR�XQGHUVWDQG�LW���
LY�� 4XHVWLRQV�RU�VLWXDWLRQV�WKDW�FDQQRW�EH�DQVZHUHG�ZLWKLQ�JURXS�GHEDWHV�FRQVWLWXWH�

D�EDVH�IRU�RXWHU�JURXS�IXWXUH�OHDUQLQJ��
�

:KLOH� 7RUS� DQG� 6DJH� ������� GLYLGH� WKH� SURFHVV� LQWR� WZR� DV� 3UREOHP� 'HVLJQ� DQG�
3UREOHP�$SSOLFDWLRQ��DFFRUGLQJ�WR�%DUURZV¶�WKLV�SURFHVV�LV�FRQVWLWXWHG�E\�IRXU�VWDJHV�DV�
OLVWHG�EHORZ��
�
L�� )LUVW�6WDJH��VWXGHQWV�GLVFXVV�ZKDW� WKH\�NQRZ�DQG�ZKDW� WKH\�GRQ¶W�� WKH\� IRUP�D�

K\SRWKHVLV� DQG� WKHQ� WKH� LVVXH� VWDUWV� WR� FODULI\� DV� D� UHVXOW� RI� WKH�GLVFXVVLRQV�� ,Q�
DGGLWLRQ�WR�WKLV��VWXGHQWV�JDLQ�WKH�VNLOO�WR�FULWLFLVH�WKHLU�FODVVPDWHV¶�FRPPHQWV���
�

LL�� 6HFRQG� 6WDJH�� VWXGHQWV�ZRUN� RQ� LW� DQG�PDNH� WKHLU� SODQ� DFWLYH�� 7KH\� SXW� IRUWK�
KRZ� WKH\� DUH� JRLQJ� WR� OHDUQ� WKH� LQIRUPDWLRQ� DQG� VNLOOV� WKDW� WKH\� GR� QRW� NQRZ��
7KH�VRXUFHV�WKDW�DUH�UHTXLUHG�DUH�GHWHUPLQHG�GXULQJ�WKLV�VWDJH��'XULQJ�WKLV�VWDJH��
VWXGHQWV�ZLOO�KDYH�WDNHQ�D�ELJ�VWHS�LQ�OHDUQLQJ�RQ�WKHLU�RZQ���
�

LLL�� 7KLUG�6WDJH��LQ�WKLV�VWDJH��VWXGHQWV�XVH�WKH�LQIRUPDWLRQ�WKDW�WKH\�KDYH�JDLQHG�WR�
DFFHSW�RU�WR�REMHFW�WR�WKH�K\SRWKHVHV�WKDW�WKH\�KDYH�IRUPHG��7KH\�JHW�DQ�LGHD�RI�



���

ZKLFK� UHVHDUFK� PHWKRGV� DUH� SURGXFWLYH�� ZKLFK� VRXUFHV� DUH� XVHIXO� DQG� ZKLFK�
UHVHDUFK� PHWKRGV� DQG� VRXUFHV� DUH� QHFHVVDU\� E\� FULWLFLVLQJ� WKH� PHWKRGV� DQG�
VRXUFHV���
�

LY�� )RXUWK�6WDJH��GXULQJ�SUDFWLFH�� VWXGHQWV� VXPPDUL]H�ZKDW� WKH\�KDYH� OHDUQHG� DQG�
WKHQ� GLVFXVV� KRZ� WKH\� FDQ� XVH� WKLV� LQIRUPDWLRQ� DQG� WKHVH� VNLOOV� LQ� WKH� IXWXUH��
&RQVHTXHQWO\��VWXGHQWV�UHIOHFW�ZKDW�WKH\�KDYH�OHDUQHG�E\�LQWHJUDWHG�ZLWK�LW���
�

'XFK���������KRZHYHU��GHILQHV�WKH�3%/�SURFHVV�LQ�IRXU�VWDJHV�DV�ZHOO��
�

L�� 6WXGHQWV� DUH� SUHVHQWHG� ZLWK� D� SUREOHP� �VXFK� DV� VLWXDWLRQ�� ZRUNVKHHW�� YLGHR�
UHFRUGLQJ��� 6WXGHQWV� RUJDQL]H� WKHLU� RSLQLRQV� DQG� WKHLU� SUHYLRXV� LQIRUPDWLRQ�
UHJDUGLQJ�WKH�SUREOHP��ZLWKLQ�D�JURXS��DQG�WU\�WR�GHILQH�WKH�SUREOHP¶V�JHQHUDO�
VWUXFWXUH���
�

LL�� 'XULQJ�WKH�GLVFXVVLRQ��VWXGHQWV�UHYHDO�WKH�DVSHFWV�RI�WKH�SUREOHP�WKDW�WKH\�GRQ¶W�
XQGHUVWDQG�ZLWK�TXHVWLRQV�QDPHG�DV�OHDUQLQJ�LVVXHV��7KHVH�OHDUQLQJ�GLVFXVVLRQV�
DUH� UHFRUGHG�E\� WKH� JURXS��6WXGHQWV� DUH� FRQVWDQWO\� HQFRXUDJHG� UHJDUGLQJ�ZKDW�
WKH\�NQRZ�DQG��PRUH�LPSRUWDQWO\��ZKDW�WKH\�GRQ¶W�NQRZ��
�

LLL�� 3RLQWV� ZKLFK� DUH� LPSRUWDQW� IRU� VWXGHQWV� DUH� IRUPHG� ZLWKLQ� WKH� OHDUQLQJ�
GLVFXVVLRQ�VHVVLRQ��6WXGHQWV�GHFLGH�RQ�ZKLFK�TXHVWLRQV�ZLOO�EH�IROORZHG�E\�WKH�
HQWLUH�JURXS�DQG�ODWHU�RQ�WDXJKW�WR�WKH�HQWLUH�JURXS��DQG�ZKLFK�VHFWLRQV�DUH�WR�EH�
JLYHQ�WR�ZKLFK�LQGLYLGXDOV��7KH�VWXGHQWV�DQG�WKH�WHDFKHU�GLVFXVV�ZKLFK�VRXUFHV�
WKH\�QHHG�IRU�ZKLFK�DGGLWLRQDO�OHDUQLQJ�GHEDWHV�DQG�ZKHUH�WKH\�FDQ�ILQG�WKHP���
�

LY�� :KHQ�WKH�VWXGHQWV�JDWKHU�XS�DJDLQ��WKH\�H[DPLQH�WKHLU�SUHYLRXV�GLVFXVVLRQV�DQG�
LQWHJUDWH�WKH�FRQWHQW�RI�WKH�SUREOHP�DQG�WKHLU�QHZ�LQIRUPDWLRQ��6WXGHQWV�DUH�DOVR�
HQFRXUDJHG�WR�VXPPDUL]H�WKHLU�NQRZOHGJH�DQG�FRPELQH�WKHLU�QHZ�RSLQLRQV�ZLWK�
WKH�ROG��6WXGHQWV�FRQWLQXH�WR�RUJDQL]H�GLIIHUHQW�OHDUQLQJ�GHEDWHG�WKURXJKRXW�WKH�
SUREOHP�VROYLQJ� SURFHVV�� 6WXGHQWV� ODWHU� RQ� VHH� WKDW� OHDUQLQJ� LV� DQ� RQJRLQJ�
SURFHVV�DQG�WKDW�OHDUQLQJ�GHEDWHG�ZLOO�DOZD\V�FRQWLQXH���

�
:DOVK��������DQG�3HOHFK��������OLVW�3%/¶V�VWDJHV�DV��

�



���

D�� (QFRXQWHULQJ�DQG�GHILQLQJ�WKH�SUREOHP�
E�� 'HILQLQJ�ZKDW�WKH\�NQRZ�DQG�ZKDW�WKH\�QHHG�DQG�OLVWLQJ�WKHLU�RSLQLRQV�
F�� &ROOHFWLQJ�DQG�VKDULQJ�WKH�LQIRUPDWLRQ�
G�� 3URGXFLQJ�SRVVLEOH�VROXWLRQV�DQG�K\SRWKHVHV�
H�� 'HILQLQJ�OHDUQLQJ�LVVXHV�
I�� $SSO\LQJ�WKH�QHZ�LQIRUPDWLRQ�RQ�WKH�SUREOHP�DQG�UH�DVVHVVPHQW�
J�� 'HWHUPLQLQJ�WKH�EHVW�VROXWLRQ�
K�� %ULHIO\�H[SODLQLQJ�WKH�SUREOHP�DQG�VROXWLRQ�
L�� 3UHVHQWLQJ�DQ�HYDOXDWLRQ�DQG�ZKDW�KDV�EHHQ�OHDUQHG���

�
&RQVLGHULQJ�WKH�UHVHDUFKHV�WKDW�KDYH�EHHQ�FRQGXFWHG��3%/¶V�DSSOLFDWLRQ�SKDVHV�FDQ�EH�
GHVFULEHG�LQ���VWHSV���

�
L�� (QFRXQWHULQJ�WKH�SUREOHP��7KH�WHDFKHU�SUHVHQWV�D�SUREOHP�WKDW�LV�UHODWHG�WR�UHDO�

OLIH� DQG� LV� LOO�VWUXFWXUHG� DV� D� VFHQDULR� WR� WKH� VWXGHQWV� LQ� VPDOO� JURXSV�� 7KH�
VWXGHQWV�WU\�WR�GHILQH�WKLV�SUREOHP�ZKLFK�KDV�IXQGDPHQWDOO\�EHHQ�SUHVHQWHG�ZLWK�
LWV�IRUHNQRZOHGJH���

�
LL�� 3ODQQLQJ�WKH�OHDUQLQJ��:KDW�LV�NQRZQ�DERXW�WKH�SUREOHP�LV�OLVWHG�E\�H[FKDQJLQJ�

RSLQLRQV�RQ�WKH�LVVXH�DV�D�JURXS�DQG�WKH�SRLQWV�WKDW�DUH�UHTXLUHG�WR�EH�NQRZQ�DUH�
QRWHG�XQGHU�WKH�OHDUQLQJ�LVVXHV��7KH�K\SRWKHVHV� WKDW�DUH�SURGXFHG�DUH�UHFRUGHG�
E\�GLVFXVVLQJ�VXJJHVWLRQV�IRU�SRVVLEOH�VROXWLRQV��:KLFK�GDWD�FROOHFWLRQ�PHWKRGV�
DQG�VRXUFHV�ZLOO�EH�UHTXLUHG�IRU�WKH�VROXWLRQ�DQG�KRZ�WKH\�FDQ�EH�DFKLHYHG�DUH�
GHWHUPLQHG�E\�DOVR�XVLQJ�WKH�WHDFKHU¶V�JXLGDQFH��3ODQV�DUH�PDGH�UHJDUGLQJ�HDFK�
OHDUQLQJ�LVVXH�E\�WDNLQJ�ZRUN�VKDULQJ�LQWR�DFFRXQW���

LLL�� 'DWD� FROOHFWLRQ�� ,QIRUPDWLRQ� LV� JDWKHUHG� E\� UHDFKLQJ� GDWD� VRXUFHV� �OLEUDULHV��
LQWHUQHW�� SHUVRQDO� VRXUFHV�� HWF��� 7KH� UHTXLUHG� GDWD� LV� REWDLQHG� E\� PDNLQJ�
PHDVXUHPHQWV� ZLWK� UHJDUG� WR� WKH� VROXWLRQ� RI� WKH� SUREOHP� �REVHUYDWLRQ��
H[SHULPHQW��HWF�����
�



���

LY�� 6ROXWLRQ��7KH�LQIRUPDWLRQ�WKDW�KDV�EHHQ�REWDLQHG�LV�VKDUHG�DQG�LQWHUSUHWHG��7KH�
SUREDEOH�VROXWLRQV�UHJDUGLQJ�WKH�SUREOHP�DUH�GLVFXVVHG�DV�D�JURXS�DQG�WKH�PRVW�
VXLWDEOH�VROXWLRQ�LV�GHWHUPLQHG���
�

Y�� 3UHVHQWDWLRQ�� 7KH� VROXWLRQ� GHWHUPLQHG� IRU� WKH� SUREOHP� LVVXH� LV� FRPSHQGLRXVO\�
H[SODLQHG� WR� WKH� RWKHU� JURXSV� LQ� WKH� FODVV� DV� VXJJHVWLRQV�� 7KH� RSLQLRQV� DQG�
FULWLFLVPV�RQ�WKH�VXJJHVWLRQ�DUH�QRWHG���
�

YL�� $VVHVVPHQW�� 7KH� VWXGHQWV� DVVHVV� WKH� HOHPHQWV� RI� WKH� 3%/� SURJUDP� DQG� WKH�
SHUIRUPDQFH� WKH\� KDYH� GLVSOD\HG� IURP� WKHLU� RZQ� DVSHFW�� 7KH� WHDFKHU� PDNHV�
PHDVXUHPHQWV� DQG� DVVHVVPHQWV� EDVHG� RQ� OHDUQLQJ� SURGXFWV� ZLWK� UHJDUG� WR� WKH�
VWXGHQWV¶�SHUIRUPDQFHV���
�
�

7DEOH��������7UDGLWLRQDO�/HDUQLQJ�6WUDWHJLHV�DQG�3UREOHP�%DVHG�/HDUQLQJ�6WUDWHJ\�
/HDUQLQJ�
6WUDWHJ\� 2EMHFWLYH� 7HDFKHU¶V�5ROH� 6WXGHQW¶V�5ROH� ,QIRUPDWLRQ�

'LUHFW�
/HDUQLQJ�
6WUDWHJLHV�

(QVXULQJ�WKDW�
VWXGHQWV�
H[DFWO\�UHSHDW�
WKH�
LQIRUPDWLRQ�
WKH\�KDYH�
OHDUQHG�ZKHQ�
UHTXHVWHG�

��7KH�WHDFKHU��DV�WKH�
H[SHUW��SRVVHVVHV�WKH�
LQIRUPDWLRQ�DQG�GLUHFWV�
WKH�VWXGHQWV¶�WKLQNLQJ�
��7KH�WHDFKHU��DV�WKH�
FRQWUROOHU��GLUHFWV�WKH�
VWXGHQWV¶�OHDUQLQJ�DQG�
HYDOXDWHV�WKH�VWXGHQWV��

��7KH�VWXGHQW��DV�
UHFHLYHU��LV�SDVVLYH�DQG�
SHUFHLYHG�DV�DQ�HPSW\�
WDQN���
��6WXGHQWV��DV�D�IROORZHU��
ZDLWV�XSRQ�WKH�OHDGHUVKLS�
RI�WKH�WHDFKHU��

7KH�
LQIRUPDWLRQ�LV�
RUJDQL]HG�E\�
WKH�WHDFKHU�
DQG�WKHQ�
SUHVHQWHG�WR�
WKH�VWXGHQWV�

3UREOHP�%DVHG�
/HDUQLQJ�
6WUDWHJ\�

(QDEOH�
VWXGHQWV�WR�
HVWDEOLVK�WKHLU�
RZQ�
NQRZOHGJH�VR�
WKDW�WKH\�FDQ�
ILQG�D�VROXWLRQ�
LQ�D�SUREOHP�
VLWXDWLRQ��

��7KH�WHDFKHU��DV�D�
FRJQLWLYH�JXLGH��
SUHVHQW�WKH�VWXGHQWV�
ZLWK�D�SUREOHP��
��7KH�WHDFKHU�DV�D�
VRXUFH��GLUHFWV�
TXHVWLRQV�WR�WKH�
VWXGHQWV��HVWDEOLVKHV�
UHODWLRQVKLSV�ZLWK�WKH�
VWXGHQWV¶�ZRUOG��DQG�
GLUHFWV�WKH�VWXGHQWV¶�
OHDUQLQJ��

��6WXGHQWV��HDFK�DV�D�
SUREOHP�VROYHU��SURGXFH�
YDULRXV�VXJJHVWLRQV�IRU�
VROXWLRQV�WR�SUREOHPV�
WKH\�HQFRXQWHU�E\�XVLQJ�
WKH�DYDLODEOH�VRXUFHV��
��6WXGHQWV��HDFK�DV�D�
SDUWLFLSDQW��DUH�DFWLYH�LQ�
WKH�OHDUQLQJ�SURFHVV�DQG�
LQWHUQDOO\�UHVHDUFK�WKH�
SUREOHP�

$�YHU\�OLWWOH�
DPRXQW�RI�
LQIRUPDWLRQ�LV�
SUHVHQWHG�E\�
WKH�WHDFKHU��
WKH�JUHDWHU�
SDUW��KRZHYHU��
LV�FROOHFWHG�
DQG�VWUXFWXUHG�
E\�WKH�
VWXGHQWV���

�
�
�
�
�
�
�



���

������ $GYDQWDJHV�2I�3UREOHP�%DVHG�/HDUQLQJ��
�
7KH�DGYDQWDJHV�WKDW�3%/�HGXFDWLRQ�SUDFWLFHV�SURYLGH�DQG�WKDW�DUH�HVSHFLDOO\�LPSRUWDQW�
LQ�WHUPV�RI�VFLHQFH�DUH�VKRXOG�QRW�EH�XQGHUHVWLPDWHG��%HORZ��VRPH�RI�WKHVH�DGYDQWDJHV�
KDYH�EHHQ�SUHVHQWHG�DV�DUWLFOHV��
3UREOHP�%DVHG�/HDUQLQJ��
�
D�� (QDEOHV�DFWLYH�OHDUQLQJ�
�
,W� LV� DLPHG� WKDW� VWXGHQWV� JDLQ� VNLOOV� IRU� REVHUYDWLRQ�� FODVVLILFDWLRQ�� PHDVXUHPHQW� DQG�
XVLQJ�QXPEHUV��HVWDEOLVKLQJ�FRPPXQLFDWLRQ��HVWLPDWLRQ��GDWD�FROOHFWLRQ�� UHFRUGLQJ�DQG�
LQWHUSUHWLQJ�� GHILQLQJ� DQG� FRQWUROOLQJ� YDULDQWV�� PDNLQJ� GHILQLWLRQV�� K\SRWKHVHV��
H[SHULPHQWLQJ�DQG�FUHDWLQJ�DQG�XVLQJ�PRGHOV�DW� WKH�HQG�RI� WKH�DFWLYH�OHDUQLQJ�SURFHVV�
�'RNPH�� �������2QH� RI� WKH� IRXU� DFWLYH� OHDUQLQJ� VWUDWHJLHV� WKDW� LV� XVHG� LQ� WKH� SUDFWLFH�
SURFHVV�RI�WKH�FRQVWUXFWLYLVW�DSSURDFK�WKDW�DVVHUWV�WKDW�OHDUQLQJ�LV�DQ�DFWLYH�SURFHVV�DQG�
FRQWDLQV�SURMHFW�EDVHG�OHDUQLQJ��UHVHDUFK�EDVHG�OHDUQLQJ�DQG�FRRSHUDWLRQ�EDVHG�OHDUQLQJ�
LV�3%/��7KHUH�LV�DQ�LQFUHDVH�LQ�WKH�VWXGHQWV¶�LQWHUHVWV��SUDFWLFDO�VNLOOV�DQG�DFWLYH�OHDUQLQJ�
ZLWK� WKH� 3%/� IRUPDW� �1RUPDQ� DQG� 6FKPLGW�� ������� 3%/� FRQWULEXWHV� WR� DQ� DFWLYH�
OHDUQLQJ�SURFHVV�LQ�ZKLFK�WKH�VWXGHQW�LV�LQ�WKH�FHQWUH�RI�WKH�OHDUQLQJ�SURFHVV��ZKHUH�WKH\�
KDYH�WKH�UHVSRQVLELOLW\�DQG�DUH�JLYHQ�WKH�RSSRUWXQLW\�WR�RUJDQL]H��7KH�VWXGHQW�LV�DFWLYH�
DQG�FRQGXFWV�UHVHDUFKHV��OLNH�D�VFLHQWLVW��WKDW�OHDGV�WR�D�VROXWLRQ�WR�WKH�SUREOHP�WKDW�KDV�
EHHQ�SUHVHQWHG�ZLWK�WKH�JXLGDQFH�RI�D�WHDFKHU���
�
E�� 'HYHORSV�WHDPZRUN�VNLOOV��
�
3%/� IRFXVHV� RQ� GHYHORSLQJ� WKH� VWXGHQWV¶� VNLOOV� WR� ZRUN� DV� D� WHDP� DQG� ZLWKLQ� VPDOO�
JURXSV��'XFK�HW�DO��������8GHQ�DQG�%HDXPRQW���������/HVVRQV�WKDW�LQYROYH�OHDUQLQJ�LQ�
VPDOO� JURXSV� KDYH� D�PRUH� SRVLWLYH� LPSDFW� RQ� WKH� VWXGHQWV� LQ� WHUPV� RI� WKHLU� DFDGHPLF�
VXFFHVV�� LQWHUHVW� LQ� WKH� OHVVRQV� DQG� SURJUDPV� DQG� WKHLU� DSSURDFK� RQ� OHDUQLQJ� ZKHQ�
FRPSDUHG�WR�WUDGLWLRQDO�OHDUQLQJ��6SULQJHU�HW�DO�����������
�
F�� +HOSV�JDLQ�SUREOHP�VROYLQJ�VNLOOV��
�
'XULQJ� WKH� ODVW� WKLUW\� \HDUV�� WKHUH� KDYH� EHHQ� VLJQLILFDQW� FKDQJHV� LQ� DOO� DVSHFWV� RI� RXU�
OLYHV�IURP�KRZ�ZH�FRPPXQLFDWH��KRZ�ZH�UXQ�KRZ�EXVLQHVV��KRZ�ZH�REWDLQ�LQIRUPDWLRQ�



����

WR�KRZ�ZH�XVH� WHFKQRORJ\��7RGD\��VWXGHQWV�VKRXOG�EH�SUHSDUHG� WR� IXQFWLRQ� LQ�D�ZRUOG�
WKDW� UXQV� GLIIHUHQWO\� IURP� HYHQ� WHQ� \HDUV� EHIRUH�� 7KH� SUREOHPV� DZDLWLQJ� WKH� IXWXUH�
JHQHUDWLRQ� SURIHVVLRQDOV� DUH� JRLQJ� WR� EH� IURP� GLIIHUHQW� GLVFLSOLQHV� DQG� UHTXLUH� QHZ�
DSSURDFKHV�DQG�VNLOOV�WR�VROYH�FRPSOLFDWHG�SUREOHPV��'XFK�HW�DO����������(QVXULQJ�WKDW�
VWXGHQWV� JDLQ� DQG� IRUWLI\� WKHLU� SUREOHP�VROYLQJ� VNLOOV� WKDW� DUH� IURP� UHDO� OLIH� DQG� KDYH�
FRPSOLFDWHG� VWUXFWXUHV�� DUH� DPRQJ� WKH� REMHFWLYHV� RQ� ZKLFK� 3%/� IRFXVHV� �+VX� ������
'XFK�HW�DO���������8GHQ�DQG�%HDXPRQW���������6WXGLHV�FRQGXFWHG�LQ�OLQH�ZLWK�WKLV�LVVXH�
VKRZ� WKDW� 3%/� LQFUHDVH� VWXGHQWV¶� SUREOHP�VROYLQJ� VNLOOV� PRUH� ZKHQ� FRPSDUHG� WR�
OHDUQLQJ� EDVHG� RQ� WUDGLWLRQDO� HGXFDWLRQ� �.DSWDQ� DQG� .RUNPD]�� ������ <DPDQ� DQG�
<DOFLQ������E����
�
G�� +HOSV�JDLQ�LQIRUPDWLRQ�WKDW�DUH�HDV\�WR�UHPHPEHU�
�
$OWKRXJK�VRPH�VRXUFHV�LQGLFDWH�WKDW�3%/�JLYHV�OHVV�NQRZOHGJH�ZKHQ�FRPSDUHG�WR�RWKHU�
PHWKRGV�WKHUH�DUH�DOVR�VWXGLHV�WKDW�LQGLFDWH�RWKHUZLVH�DQG�HYHQ�VWDWH�WKDW�WKH�NQRZOHGJH�
JDLQHG�E\�3%/�LV�HDVLHU�WR�UHPHPEHU��1RUPDQ�DQG�6FKPLGW���������LQGLFDWH�WKDW�HYHQ�LI�
DW�WKH�EHJLQQLQJ�LW�LV�QRW�VR�PXFK��VWXGHQWV�FDQ�NHHS�ZKDW�WKH\�KDYH�OHDUQHG�LQ�PLQG�IRU�
ORQJHU�SHULRGV�ODWHU�RQ��$FFRUGLQJ�WR�+PHOR�DQG�)HUUDUL���������3%/�DLPV�WR�VWUXFWXUH�D�
ZLGH� DQG� IOH[LEOH� IRXQGDWLRQ� RI� LQIRUPDWLRQ�� 3%/� SURYLGHV� VWXGHQWV� ZLWK� DW� OHDVW� DV�
PXFK� VFLHQFH� NQRZOHGJH� DV� GRHV� D� WUDGLWLRQDO� OHVVRQ� �+VX�� �������$V� D� UHVXOW� RI� WKH�
H[SHULPHQWDO� UHVHDUFK� FRQGXFWHG� E\� 'RGV� LQ� ������ LW� LV� LQGLFDWHG� WKDW� 3%/� VXSSRUWV�
JDLQLQJ� NQRZOHGJH� DQG� WKH� DELOLW\� WR� UHPHPEHU� WKH� NQRZOHGJH� WKDW� KDV� EHHQ� JDLQHG�
PXFK�PRUH�WKDQ�WUDGLWLRQDO�OHVVRQV��:DUG�DQG�/HH����������
�
H�� +HOSV�JDLQ�VHOI�GLUHFWHG�OHDUQLQJ�VNLOOV�
�
6HOI�GLUHFWHG�OHDUQLQJ��VKRXOGQ¶W�EH�FRQIXVHG�ZLWK�VHOI�LQGXOJHQW�VWXG\�WKDW� LV�VWXG\LQJ�
ZLWK�WKHLU�RZQ�ZLOO�OLNH�WKH\�KDYH�WR�LQ�WKH�WUDGLWLRQDO�V\VWHP�RU�VHOI�GLUHFWHG�OHDUQLQJ�
ZKLFK� LV� OHDUQLQJ� ZLWKRXW� JHWWLQJ� KHOS� IURP� RWKHUV�� 7HDFKHUV� DUH� QRW� LQIRUPDWLRQ�
SURYLGHUV� UHDG\� WR� UHDGLO\� IHHG�� EXW� DUH� WHDFKHUV� WKDW� IDFLOLWDWH� WKH� OHDUQLQJ� SURFHVV�
�.ZDQ���������:KDW�LV�UHIHUUHG�WR�ZLWK�VHOI�GLUHFWHG�OHDUQLQJ�LV�WKDW�VWXGHQWV�GLUHFW�DQG�
SODQ� WKHLU� RZQ� OHDUQLQJ� DFWLYLWLHV�� 7KH� 3%/� DSSURDFK� ±� VWDWHG� DV� OHDUQLQJ� WR� OHDUQ� LQ�
OLWHUDWXUH ��6DYLQ�%DGHQ�DQG�0DMRU�������'XFK�������HQDEOHV�WKH�GHYHORSPHQW�RI� WKH�
VWXGHQW¶V� VHOI�GLUHFWHG� OHDUQLQJ� VNLOOV� WR� DFKLHYH� DQ� REMHFWLYH� �+VX�� ������� 7KXV��
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VWXGHQWV�JDLQ�WKH�TXDOLILFDWLRQ�WR�EH�DEOH�WR�FRQGXFW�VHOI�ZLOOHG�OHDUQLQJ�WKURXJKRXW�WKHLU�
OLYHV��1RUPDQ� DQG� 6FKPLGW� �������� KDYH� LQGLFDWHG� WKDW� 3%/� LQFUHDVHV� VWXGHQWV¶� VHOI�
GLUHFWHG�OHDUQLQJ�VNLOOV�DQG�WKDW�WKLV�LQFUHDVH�LV�VXVWDLQDEOH���
�
I�� +HOSV�JDLQ�FRRSHUDWLRQ�EDVHG�OHDUQLQJ�
�
$FFRUGLQJ�WR�0LOOHU�DQG�3HWHUVRQ���������FRRSHUDWLRQ�EDVHG�OHDUQLQJ�SURPLVHV�SRVLWLYH�
HIIHFWV� RQ� WKH� VWXGHQWV¶� IXWXUHV� E\� LQFUHDVLQJ� WKHLU� DFDGHPLF� VXFFHVV� DQG� GHYHORSLQJ�
WKHLU� VRFLDO� DWWLWXGH� DQG� EHKDYLRXUV�� 7KH� JHQHUDO� SULQFLSOH� EHKLQG� FRRSHUDWLRQ�EDVHG�
OHDUQLQJ� LV� WKDW� VWXGHQWV� ZRUN� WRJHWKHU� DV� D� JURXS� IRU� D� FRPPRQ� REMHFWLYH�� LQ� RWKHU�
ZRUGV��ZKDW�PDNHV�FRRSHUDWLRQ�EDVHG� OHDUQLQJ� LPSRUWDQW� IRU�HDFK�VWXGHQW� LV� WKDW� WKH\�
OHDUQ�� 3%/�� GHYHORSV� FRRSHUDWLRQ�EDVHG� OHDUQLQJ� VNLOOV� �'XFK� HW� DO�� ������� 6WXGHQWV�
VWXG\�LQ�VPDOO�JURXSV�DQG�FRPSDUH�WKHLU�RZQ�OHDUQLQJ�ZLWK�WKDW�RI�WKH�RWKHUV��3%/�QRW�
RQO\� SURYLGHV� WKH� FKDQFH� WR� FRPPXQLFDWH� ZLWKLQ� D� VRFLDO� IUDPH�� EXW� DOVR� KHOSV�
XQGHUVWDQG�RWKHUV�RSLQLRQV�E\�ZRUNLQJ�LQ�FRRSHUDWLRQ��+VX���������
�
J�� (QVXUHV�KLJK�PRWLYDWLRQ�DQG�D�SRVLWLYH�DSSURDFK��
�
6WXGHQWV� LQ� D� 3%/� SURJUDP� DUH� DFWLYH� VWXGHQWV� DQG� SRVVHVV� WKHLU� RZQ� OHDUQLQJ��
7KHUHIRUH��ZKHQ�FRPSDUHG� WR�VWXGHQWV� LQ�D� WUDGLWLRQDO�SURJUDP�� WKH\�H[SUHVV� WKDW� WKH\�
KDYH�KLJKHU�PRWLYDWLRQ� DQG�D�PRUH�SRVLWLYH� DWWLWXGH� WRZDUGV� OHDUQLQJ� �+VX��������� ,Q�
SUREOHP�EDVHG� OHDUQLQJ�� FRPSOH[�DQG� UHDO� OLIH�SUREOHPV�DUH�XVHG� LQ�RUGHU� WR�PRWLYDWH�
WKHP�WR�UHVHDUFK�DQG�GHWHUPLQH�WKH�SULQFLSOHV�DQG�FRQFHSWV�WKDW�VWXGHQWV�QHHG�WR�OHDUQ�
ZKLOH�ZRUNLQJ�ZLWK�WKHVH�SUREOHPV��'XFK�HW�DO�����������
�
3UREOHP�EDVHG�OHDUQLQJ�LV�RQH�RI�WKH�EHVW�OHDUQLQJ�DSSURDFKHV�ZKHUH�HIILFLHQW�OHDUQLQJ�
RFFXUV� LQ� D� FRQWUROOHG�ZD\�� DV� ORQJ� DV� LW� LV� DSSOLHG� FRUUHFWO\�� 7KH� OHDUQLQJ� SKDVHV� LQ�
SUREOHP�EDVHG� OHDUQLQJ� DUH� FRQWLQXRXVO\� UHYLHZHG� GHSHQGLQJ� RQ� WKH� IHHGEDFN� DQG�
H[SODQDWLRQV� VWXGHQWV� UHFHLYH� IURP� HDFK� RWKHU� DQG� WKH� WHDFKHU�� :LWKLQ� WKHVH� SKDVHV��
SUREOHP�EDVHG�OHDUQLQJ�FRQWULEXWH�WR�VWXGHQWV¶�SUREOHP�VROYLQJ��VHOI�GLUHFWHG�OHDUQLQJ��
LQGHSHQGHQW� OHDUQLQJ�� WKLQNLQJ� VNLOOV�� DWWDLQLQJ� WHDPZRUN� VNLOOV�� FRPPXQLFDWLRQ��
JDLQLQJ� DQG� DVVHVVLQJ� NQRZOHGJH�� DELOLWLHV� DQG� DWWLWXGHV� ZLWK� UHJDUG� WR� FRPSXWHUV�
�$NSÕQDU�DQG�(UJLQ��������S����%DJFÕ����������
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������ &RPSXWHU�$VVLVWHG�/HDUQLQJ�
�
:LWK�WHFKQRORJLFDO�GHYHORSPHQWV�DQG�LQFUHDVH�LQ�WKH�LPSRUWDQFH�JLYHQ�WR�HGXFDWLRQ��LW�
KDV� EHFRPH� LQHYLWDEOH� QRW� WR� XVH� WHFKQRORJLFDO� GHYHORSPHQWV� LQ� WKH� VROYLQJ� RI�
HGXFDWLRQDO�SUREOHPV��7KH�FRPSXWHU��ZKLFK�LV�RQH�RI� WKHVH�WHFKQRORJLF�GHYHORSPHQWV��
LV�RQH�RI�WKH�PDLQ�FXOWXUDO�HOHPHQWV�RI�RXU�FHQWXU\�DQG�KDV�EHFRPH�D�WRRO�WKDW�LV�UDSLGO\�
GLVSHUVLQJ��.QRZLQJ�ZKDW�D�FRPSXWHU�LV�KDV�EHFRPH�DQ�LQHYLWDEOH�FRQFHSW�LQ�RXU�GD\��
)XUWKHUPRUH�� NQRZLQJ� FRPSXWHUV� KDV� EHFRPH� VRPHWKLQJ� OLNH� OHJLELOLW\� WR� PRGHUQ�
SHRSOH��
�
&RPSXWHU� $VVLVWHG� /HDUQLQJ� FDQ� EH� GHILQHG� LQ� YDULRXV� ZD\V�� $FFRUGLQJ� WR� WKH� ILUVW�
GHILQLWLRQ��&RPSXWHU�$VVLVWHG�/HDUQLQJ�WHFKQRORJ\�LV�HDFK�RI�WKH�SKDVHV�RI�DSSOLFDWLRQ�
RI� FRPSXWHU� WHFKQRORJ\�� 7KHVH� DSSOLFDWLRQV�PD\� EH� SUHVHQWLQJ� LQIRUPDWLRQ�� WXWRULQJ��
FRQWULEXWH�LQ�GHYHORSLQJ�D�VNLOO��VLPXODWLRQ�DQG�SURYLGH�SUREOHP�VROYLQJ�GDWD���
�
$FFRUGLQJ� WR� DQRWKHU� GHILQLWLRQ�� KRZHYHU�� &RPSXWHU� $VVLVWHG� /HDUQLQJ� LV� VWXGHQWV�
GLUHFWO\� WDNLQJ� WKHLU� OHVVRQV�E\� LQWHUDFWLQJ�ZLWK� WKHP� WKURXJK� D� FRPSXWHU� V\VWHP� WKDW�
WKH\�KDYH�EHHQ�SURJUDPPHG�RQ��
�
&RPSXWHU� $VVLVWHG� /HDUQLQJ� LV� DQ� DSSOLFDWLRQ� LQYROYLQJ� WKH� FRPSXWHUV� GLUHFWO\�
SUHVHQWLQJ� WKH� OHVVRQV�� UHSHDWLQJ�ZKDW�KDV�EHHQ� OHDUQHG�ZLWK�RWKHU�PHWKRGV��SUREOHP�
VROYLQJ��DQG�XVLQJ�WKH�FRPSXWHU�DV�DQ�H[HUFLVH�DQG�VLPLODU�WRRO���
�
&RPSXWHU�$VVLVWHG�/HDUQLQJ�IXQGDPHQWDOO\�FRQVWLWXWHV�RI�WKH�VLPXODWLRQ��UHVSRQVH�DQG�
UHYLVLRQ� HOHPHQWV�� ,QIRUPDWLRQ� LV� SUHVHQWHG� WR� VWXGHQWV� IURP� D� WHUPLQDO� RU� VFUHHQ�
FRQQHFWHG� WR� WKH� FRPSXWHU� DV� D� VLPXODWRU�� WKH� VWXGHQWV� DQVZHU� WKH�TXHVWLRQ� UHODWHG� WR�
WKLV� LQIRUPDWLRQ� DQG� WKHQ� WKH\� DUH� SUHVHQWHG� UHYLHZV� DFFRUGLQJ� WR� WKH� TXDOLW\� RI� WKH�
UHVSRQVH��5HSHDWLQJ�WKHVH�HYHQWV�FDXVHV�D�FKDQJH�LQ�WKH�EHKDYLRXU�RI� WKH�VWXGHQW�ZLWK�
UHJDUGV�WR�VSHFLILF�LVVXHG��7KLV�PHDQV�WKDW�WKHUH�KDV�EHHQ�OHDUQLQJ���
�
�
������ $GYDQWDJHV�2I�&RPSXWHU�$VVLVWHG�/HDUQLQJ��
�
1R� GRXEW� HYHU\� PHWKRG� RU� V\VWHP� VLPXOWDQHRXVO\� FRPSULVHV� RI� DGYDQWDJHV� DQG�
OLPLWDWLRQV��.QRZLQJ�WKH�DGYDQWDJHV�DQG�OLPLWDWLRQV�RI�D�PHWKRG�DLGV�SHRSOH�ZKR�ZDQW�
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WR� LPSOHPHQW� WKDW� PHWKRG�� 7KHUHIRUH�� WKLV� XQLW� VKDOO� ILUVW� GHVFULEH� WKH� DGYDQWDJHV� RI�
&RPSXWHU�$VVLVWHG�/HDUQLQJ�DQG�WKHQ�LWV�OLPLWDWLRQV���
�
,W�LV�SRVVLEOH�WR�OLVW�&RPSXWHU�$VVLVWHG�/HDUQLQJ�DV�EHORZ��
�
L�� &RPSXWHU�$VVLVWHG�/HDUQLQJ�JLYHV�VWXGHQWV� WKH�RSSRUWXQLW\�WR�FRQWLQXH�DW� WKHLU�

RZQ�SDFH�DQG�OHYHO�WKXV�HQDEOHV�LQGLYLGXDOL]HG��VWXGHQW�FHQWUHG�HGXFDWLRQ���
�

LL�� &RPSXWHU�$VVLVWHG�/HDUQLQJ�FDQ�PDNH�HYHQ�WKH�PRVW�ERULQJ�VWXGLHV�HQWHUWDLQLQJ�
DV� LW� LV� LQWHUDFWLYH�� /HDUQLQJ� LV� HIIHFWLYH� WKDQNV� WR� YLVXDO� DSSOLFDWLRQV� VXFK� DV�
FRORXUV�DQG�JUDSKLFV���
�

LLL�� ,W�SUHVHQWV�D�FRPIRUWDEOH�HQYLURQPHQW� WR� VWXGHQWV�EHFDXVH� LW�ERWK�JLYHV� LQVWDQW�
IHHGEDFN�DQG�EHFDXVH�WKH�IHHGEDFN�LV�QRW�H[SUHVVHG�DPRQJ�HYHU\RQH�HOVH�DV�LW�LV�
ZLWK�WKH�WHDFKHU���
�

LY�� 2IIHUV�XQLTXH�RSSRUWXQLWLHV� WR� VWXGHQWV� WKDQNV� WR� VLPXODWLRQV��6WXGHQWV�JHW� WKH�
FKDQFH� WR� LQWHUDFW� ZLWK� WKH� RXWHU� ZRUOG� ZLWK� VLPXODWLRQV�� &RPSXWHU� $VVLVWHG�
/HDUQLQJ� VRIWZDUH� FDQ� EH� XVHG� LQ� FRQGXFWLQJ� H[SHULPHQWV� WKDW� ZRXOG� EH�
LPSRVVLEOH�RU�GDQJHURXV�LQ�FODVV���
�

Y�� 7HDFKHUV� FDQ� DOVR� XVH� WKH� WLPH�PRUH� HIILFLHQWO\� WKDQNV� WR� &RPSXWHU� $VVLVWHG�
/HDUQLQJ�� 6WXGLHV� VXFK� DV� UHVHDUFK� WKDW� OHDG� WR�ZDVWH� RI� WLPH� E\� KDYLQJ� WR� EH�
ZULWWHQ� RQ� WKH� ERDUG� FDQ� EH� SUHVHQWHG� YLD� WKH� FRPSXWHU��2Q� WKH� RWKHU� KDQG�� D�
VWXGHQW� OHIW� EHKLQG� RQ� WKH� VXEMHFW� FDQ� UH�VWXG\� WKH� WRSLF� IURP� WKH� FRPSXWHU�
ZLWKRXW�LQWHUUXSWLQJ�WKH�WHDFKHU���
�
�

������ /LPLWDWLRQV�2I�&RPSXWHU�$VVLVWHG�/HDUQLQJ��
�
7KH�OLPLWDWLRQV�RI�&RPSXWHU�$VVLVWHG�/HDUQLQJ�FDQ�EH�OLVWHG�DV��
�
L�� 6WXGHQWV� EHLQJ� LQ� RQH�WR�RQH� FRPPXQLFDWLRQ� ZLWK� WKH� FRPSXWHU� SUHYHQWV� WKH�

FRPPXQLFDWLRQ� DPRQJ� VWXGHQWV� WKXV� VWXGHQWV� DUH� GHSULYHG� RI� D� VRFLDOL]LQJ�
SURFHVV����
�
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LL�� $V�FRPSXWHU�VRIWZDUH�GUDZV�D�GHILQLWH�OLQH�EHWZHHQ�ULJKW�DQG�ZURQJ��LW�H[SHFWV�
WKH�VWXGHQWV�WR�EH�SHUIHFW��,Q�WKLV�VLWXDWLRQ��WKHUH�LV�QR�PHFKDQLVP�WR�HQFRXUDJH�
WKH�VWXGHQW�DQG�GLUHFW�WKHP�WRZDUGV�WKH�ULJKW�DQVZHU���
�

LLL�� :RUNLQJ�ZLWK�D�FRPSXWHU�LV�PRVW�FHUWDLQO\�KDUGHU�WKDQ�VWXG\LQJ�E\�WXUQLQJ�ERRN�
SDJHV��7KHUHIRUH��VWXGHQWV�WKDW�DUH�WR�SDUWLFLSDWH�LQ�&RPSXWHU�$VVLVWHG�/HDUQLQJ�
VKRXOG�SUHYLRXVO\�KDYH�JDLQHG�FRPSXWHU�OLWHUDF\���
�

LY�� &RPSXWHU�$VVLVWHG�/HDUQLQJ�VRIWZDUH�LV�PRVWO\�IRFXVHG�RQ�IRUHLJQ�ODQJXDJH�DQG�
VFLHQFH�VWXGLHV��1RW�GHYHORSLQJ�VRIWZDUH�LQ�6RFLDO�6FLHQFHV�VWXGLHV�LV�D�GHILFLW���
�
�

������ &RJQLWLYH�)OH[LELOLW\�7KHRU\�$QG�3ULQFLSOHV��
�
2QH� RWKHU� IDFWRU� WKDW� PD\� KDYH� DQ� HIIHFW� RQ� SUREOHP� EDVHG� OHDUQLQJ¶V� VXFFHVV� LV�
FRJQLWLYH�IOH[LELOLW\���
�
7KH�DLP�RI�OHDUQLQJ�LV�WR�WDNH�WKH�VWXGHQW�WR�WKH�OHYHO�RI�H[SHUWLVH��,W�LV�RQO\�SRVVLEOH�WR�
DFKLHYH�WKLV�E\�VKRZLQJ�WKH�VWXGHQW�GLIIHUHQW�SRLQWV�RI�YLHZV��6SLUR�HW�DO�����������
�
6SLUR�DQG�-HKQ���������GHILQH�WKH�K\SHUWH[W�DV�D�FRPSXWHU�EDVHG�WH[W� WKDW� LV�QRW�UHDG\�
OLQHDUO\�DQG�FDQ�EH�RUJDQL]HG�LQ�YDULRXV�ZD\V��+\SHUWH[WV�DUH�QRGHV�WKDW�FRQWDLQ�WH[WV��
IL[HG�JUDSKLFV�� LPDJHV��SLFWXUHV�RU� WDEOHV�DQG� OLQNV� WKDW�HQDEOH� WKHVH�QRGHV� WR�EH�XVHG�
WRJHWKHU�� WKXV� WKH� LQIRUPDWLRQDO� VWUXFWXUH�SHUWDLQLQJ� WR�D� ILHOG�DQG� WKH� UHODWLRQV�ZLWKLQ�
WKLV� ILHOG� LV� SUHVHQWHG� �7ROKXUVW�� ������ 'H� 9ULHV� DQG� 'H� -RQJ�� ������� ,Q� WKLV�
HQYLURQPHQW�� WKH� VWXGHQW� LV� DEOH� WR� FKRRVH� DQG� UHDFK� WKH� LQIRUPDWLRQ� WKDW� LV� LQ�
DFFRUGDQFH�ZLWK�WKHLU�RZQ�LQWHUHVW�DQG�QHHG��6WXGHQWV�DUH�DEOH�WR�VHH�WKH�PDWHULDO�IURP�
GLIIHUHQW�DVSHFWV�DQG�FRQWURO�WKHLU�RZQ�OHDUQLQJ�WKDQNV�WR�K\SHUWH[WV�QRW�KDYLQJ�D�OLQHDU�
VWUXFWXUH��'HGH�DQG�/HZLV��������$OWXQ��������.RPPHUV���������7KXV��ZLWK�LWV�IOH[LEOH�
VWUXFWXUH�WKLV�HQYLURQPHQW�HQDEOHV�VWXGHQWV�WR�UHDFK�LQIRUPDWLRQ�LQ�LOO�VWUXFWXUHG�ILHOGV�
WKDW�WKH\�FRQILJXUHG�WKHPVHOYHV�E\�GLIIHUHQW�PHWKRGV�DQG�GLIIHUHQW�WDVNV��WKLV�LV�QDPHO\�
FULVVFURVV�ODQGVFDSH��$V�$OWXQ��������VWDWHG��VWXGHQWV�DUH�DEOH�WR�UHDFK�WKH�LQIRUPDWLRQ�
WKH\�GHVLUH�ZKHQHYHU�DQG�KRZHYHU�WKH\�ZDQW�ZLWK�WKLV�FULVVFURVV�ODQGVFDSH�DQG�DUH�DEOH�
WR�VHH�WKLV�LQIRUPDWLRQ�DQG�WKHVH�FRQFHSWV�LQ�DQ�QRQ�OLQHDU�ZD\���
�
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,Q� WKH� WHDFKLQJ�OHDUQLQJ� SURFHVV�� VWXGHQWV� DUH� H[SHFWHG� WR� EH� VXFFHVVIXO� ZKLOH� WKH�
WHDFKHUV¶�TXDOLILFDWLRQ�LQFUHDVHV��7UDGLWLRQDO�WHDFKLQJ�DSSURDFKHV�DFFHSW�WKH�LPSRUWDQFH�
RI� WKH� WHDFKHU� KRZHYHU�� XQGHUOLQH� WKDW� LQIRUPDWLRQ� LV� OHVV� WUDQVIHUDEOH� DQG� WKDW� WKH�
PHPRU\�OHYHO�LV�ORZ��7KH�FRJQLWLYH�IOH[LELOLW\�WKHRU\�KRZHYHU��LV�D�WKHRU\�LQYROYLQJ�WKH�
WUDQVIHU� RI� LQIRUPDWLRQ� DQG� WKH� EHKDYLRXU� DIWHU� WKH� LQLWLDO� OHDUQLQJ�� 7KLV� WKHRU\� DOVR�
HQFRXUDJHV� WKH� VWXGHQWV� WRZDUGV� GLIIHUHQW� SRLQWV� RI� YLHZV� DQG� HQDEOHV� LQIRUPDWLRQ�
WUDQVIHU�WR�GLIIHUHQW�DUHDV��6WXGHQWV�LQLWLDOO\�OHDUQ�WKH�LQIRUPDWLRQ�ZLWK�D�OLQHDU�FRQWHQW��
QHZ�LQIRUPDWLRQ�LV�IRUPHG�E\�WKH�VLPXOWDQHRXV�SUHVHQWDWLRQ�RI�LPSRUWDQW�FRQFHSWV�DQG�
H[DPSOHV� �.HDUVOH\�� ������ 6SLUR� HW� DO��� ������� 7KH� µFRJQLWLYH¶� SDUW� RI� WKLV� WKHRU\� LV�
UHFDOOLQJ� WKH� SUHYLRXV� LQIRUPDWLRQ� IURP� WKH� PHPRU\� DQG� FRQILJXULQJ� LW� ZLWKLQ�� WKH�
µIOH[LELOLW\¶�SDUW� LV�KRZHYHU� WKH�VWXGHQWV�EHLQJ�DEOH� WR� IOH[LEO\�XVH� WKLV� LQIRUPDWLRQ� LQ�
GLIIHUHQW�VLWXDWLRQV��6SLUR�HW�DO����������7KHUHIRUH��FRJQLWLYH�IOH[LELOLW\�DFWXDOO\�SUHVHQWV�
LWVHOI�DV�D�GLYHUVLW\�RI�LQGLYLGXDOV��6SLUR�HW�DO�����������ZHUH�LQ�WKH�RSLQLRQ�WKDW�VWXGHQWV�
VKRXOG�DWWDLQ�³FRJQLWLYH�IOH[LELOLW\´��
�
7KH�FRJQLWLYH�IOH[LELOLW\�WKHRU\�FRPSULVHV�RI�WKH�WUDQVIHU�RI�LQIRUPDWLRQ�DQG�SUHOLPLQDU\�
LQIRUPDWLRQ�� 7KXV�� WKH� VWXGHQWV� OHDUQ� IXQGDPHQWDO� FRQFHSWV� DQG� WKHRULHV� ZLWK� OLQHDU�
FRQWHQW�� :KHQ� WKHUH� LV� DGYDQFHG� LQIRUPDWLRQ� JDQLQLQJ�� D� QRQ�OLQHDU� DSSURDFK�
FRQVWLWXWHV� WKH�EDVH�IRU� OHDUQLQJ�RI�D� LOO�VWUXFWXUHG�DUHD��6ZLQGOHU���������7KHUHIRUH�� LW�
FRXOG� EH� VDLG� WKDW� FRJQLWLYH� IOH[LELOLW\� LV� LQYROYHG�ZLWK� FRPSOLFDWHG� VWUXFWXUHG� EHLQJ�
SUHVHQWHG�PRUH�IOH[LEO\�DQG�SHUVRQDOO\��QRW�ZLWK�D�VWULFW�FRQWHQW��
�
3ULQFLSOHV�RI�WKH�&RJQLWLYH�)OH[LELOLW\�7KHRU\��
�
L�� /HDUQLQJ�DFWLYLWLHV�GLVSOD\�WKH�FRQWHQW�GLIIHUHQWO\��2UJDQL]LQJ�WKH�VDPH�PDWHULDO�

LQ� GLIIHUHQW�ZD\V�� IRU� GLIIHUHQW� REMHFWLYHV� VR� WKDW� WKH� VWXGHQW� FDQ� VHH� GLIIHUHQW�
DVSHFWV�RI�WKH�VDPH�WRSLF���
�

LL�� /HDUQLQJ�PDWHULDOV� VKRXOG� EH� SUHYHQWHG� IURP� RYHUVLPSOLI\LQJ� WKH� FRQWHQW� DQG�
FRQQHFWHG� LQIRUPDWLRQ� VKRXOG� EH� JLYHQ�� 3UHVHQWLQJ� VLPSOLILHG� YHUVLRQV� RI�
FRPSOLFDWHG� DQG� LUUHJXODU� FRQFHSWV� RI� D� ILHOG� WR� VWXGHQWV� OHDGV� WR� LQFRUUHFW�
FRQFHSWXDOL]LQJ� WKDW� DUH� WR� FKDQJH� ODWHU� RQ�� 7R� SUHYHQW� WKLV�� WKH� FRJQLWLYH�
IOH[LELOLW\� WKHRU\� LQGLFDWHV� WKDW� LQWHU�FRQFHSWXDO� UHODWLRQV� VKRXOG� EH� XQGHUOLQHG�
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DQG� SUHVHQWHG� WR� WKH� VWXGHQWV� E\� FRQVLGHULQJ� WKHVH� UHODWLRQV� LQ� SUREOHPV� WKDW�
VWXGHQWV�PD\�HQFRXQWHU�LQ�UHDO�OLIH���
�

LLL�� 7HDFKLQJ�VKRXOG�EH�EDVHG�RQ�H[DPSOH�VLWXDWLRQV�DQG�LQIRUPDWLRQ�VWUXFWXUDOL]LQJ�
VKRXOG� EH� HPSKDVL]HG�� ([DPSOH� VLWXDWLRQV� VKRXOG� EH� XVHG� LQ� RUGHU� WR� HQVXUH�
DGYDQFHG�LQIRUPDWLRQ�LQ�VWXGHQWV�IRU�LOO�VWUXFWXUHG�ILHOGV�DQG�VR�WKDW�VWXGHQWV�FDQ�
WUDQVIHU�WKLV�LQIRUPDWLRQ�WR�GLIIHUHQW�VLWXDWLRQV���
�

LY�� ,QIRUPDWLRQ� VRXUFHV� VKRXOG� QRW� EH� HQWLUHO\� GLIIHUHQW� QRU� FORVHO\� OLQNHG�� ZKHQ�
VWXGHQWV�DUH�ZRUNLQJ�ZLWK�H[DPSOH�VLWXDWLRQV�RU�VROYLQJ�SUREOHPV�� WKH\�VKRXOG�
EH�DEOH�WR�UHDFK�LQIRUPDWLRQ�WKH\�UHTXLUH�ZKHQHYHU�WKH\�QHHG�LW�DQG�WKH�UHOHYDQW�
LQIRUPDWLRQ�QHHGV�WR�EH�LQ�RQH�SODFH��7KLV�LV�RQO\�SRVVLEOH�E\�FKRRVLQJ�D�VXLWDEOH�
HQYLURQPHQW���
�
�

���� 7+(�,03257$1&(�2)�678'<,1*�
�
�

&RQVLGHULQJ� WKH� WHFKQRORJLFDOO\�LQWHJUDWHG� SUREOHP� EDVHG� OHDUQLQJ� LPSOHPHQWDWLRQV�
FRQGXFWHG� LQ� 7XUNH\� DQG� WKH� JUHDW� QXPEHU� RI� VWXGLHV� LQYROYLQJ� WKH� HIIHFWV� RI� LW� RQ�
VWXGHQWV�� VWXG\LQJ� LV� LPSRUWDQW� LQ� WHUPV� RI� WKHVH� IHDWXUHV� LW� FRQWDLQV� DQG� WKH� SRVVLEOH�
FRQWULEXWLRQV�LW�ZLOO�PDNH�WR�VFLHQFH�LQ�OLQH�ZLWK�LWV�VXE�REMHFWLYHV���
�
�
���� 7+(�352%/(0�6(17(1&(�

�
�

,Q� SURJUDPPLQJ� ODQJXDJH� HGXFDWLRQ�� KRZ� GRHV� WKH� ZHE� DVVLVWHG� SUREOHP� EDVHG��
OHDUQLQJ�DSSURDFK�DIIHFWV�VWXGHQWV¶�DFKLHYHPHQWV��WKHLU�OHYHO�RI�FRJQLWLYH�IOH[LELOLW\�DQG�
VHOI�UHJXODWLRQ�VNLOOV"��
�
�
������ 6XE�3UREOHPV�
�
7KH� JHQHUDO� DLP� RI� WKLV� UHVHDUFK� LV� WR� GHWHUPLQH� WKH� HIIHFWV� RI� WKH� OHYHO� RI� FRJQLWLYH�
IOH[LELOLW\�LQ�SUREOHP�EDVHG�OHDUQLQJ�RQ�WKH�VXFFHVV�UDWH�DQG�VHOI�RUJDQL]DWLRQ�VNLOOV�RI�
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VWXGHQW�� 7KH� DQVZHUV� RI� WKH� EHORZ� OLVWHG� TXHVWLRQV� ZHUH� VHDUFKHG� LQ� OLQH� ZLWK� WKLV�
REMHFWLYH���
�
L�� ,V� WKHUH� D� GLIIHUHQFH� EHWZHHQ� JURXSV� LQ� WHUPV� RI� VHOI�RUJDQL]DWLRQ� VNLOOV� ZLWK�

UHJDUG�WR�ZHE�EDVHG�OHDUQLQJ"��
LL�� ,V� WKH� VXFFHVV� UDWH� RI� VWXGHQWV� WKDW� KDYH� D� KLJKHU� FRJQLWLYH� IOH[LELOLW\� OHYHO��

KLJKHU�WKDQ�VWXGHQWV�WKDW�KDYH�D�ORZHU�FRJQLWLYH�IOH[LELOLW\�OHYHO"��
LLL�� $UH�WKH�VHOI�RUJDQL]DWLRQ�VNLOOV�RI�VWXGHQWV�ZLWK�KLJK�FRJQLWLYH�IOH[LELOLW\�OHYHOV�

KLJKHU�WKDQ�VWXGHQWV�ZLWK�ORZ�FRJQLWLYH�IOH[LELOLW\�OHYHOV"��
LY�� 'RHV�WKH�OHYHO�RI�FRJQLWLYH�IOH[LELOLW\�YDU\�DFFRUGLQJ�WR�JHQGHU"�
Y�� /HDUQLQJ� ZLOO� EH� PRUH� SHUPDQHQW� LQ� VWXGHQWV� WKDW� KDYH� D� KLJKHU� OHYHO� RI�

FRJQLWLYH�IOH[LELOLW\�ZKHQ�FRPSDUHG�WR�VWXGHQWV�ZLWK�D�ORZ�FRJQLWLYH�IOH[LELOLW\�
OHYHO���

YL�� ,V� WKH� DOJRULWKP� ORJLF� DQG� TXDOLWLHV� RI� WKH� VWHSV� WKDW� QHHG� WR� EH� WDNHQ� GXULQJ�
SUREOHP�VROYLQJ�LQ�SUREOHP�EDVHG�OHDUQLQJ�IRU�VWXGHQWV�WKDW�KDYH�D�KLJK�OHYHO�RI�
FRJQLWLYH�IOH[LELOLW\�PRUH�FRPSUHKHQVLYH�WKDQ�WKRVH�RI�VWXGHQWV�WKDW�KDYH�D�ORZ�
OHYHO�RI�FRJQLWLYH�IOH[LELOLW\"��
�
�

���� /,0,7$7,216�
�
�

5HVHDUFK��
�
L�� �/LPLWHG� WR� WKH� LQIRUPDWLRQ� DQG� ILQGLQJV� REWDLQHG� IURP� VWXGHQWV� DWWHQGLQJ� &��

SURJUDPPLQJ�FODVV� LQ�WKH�HGXFDWLRQ�\HDU������������VSULQJ�WHUP�DW�%DKFHVHKLU�
8QLYHUVLW\��)DFXOW\�RI�(QJLQHHULQJ��'HSDUWPHQW�RI�6RIWZDUH�(QJLQHHULQJ���

LL�� /LPLWHG�WR�RQOLQH�OHDUQLQJ�PHGLD�DQG�LQWHUQHW�WRROV�GHYHORSHG�E\�WKH�UHVHDUFKHU���
LLL�� 7KH�REWDLQHG�GDWD�LV�OLPLWHG�WR�WKH�VFDOHV�XVHG���

�
�
�
�
�



����

���� '(),1,7,216�
�
�

352%/(0� %$6('� /($51,1*�� $� OHDUQLQJ� VWUDWHJ\� FRPSULVLQJ� RI� GHILQLQJ� D�
SUREOHP��SUHVHQWLQJ�LW��GHWHUPLQLQJ�DOWHUQDWLYH�VROXWLRQV��VHOHFWLQJ�RQH�RI� WKH�VROXWLRQV�
DQG�LPSOHPHQWLQJ�WKH�VROXWLRQ�LQ�D�SODQQHG�ZD\��g]GHPLU����������
�
&223(5$7,9(�/($51,1*��7KH�SHULRG�RI�OHDUQLQJ��ZLWK�VWXGHQWV�ZRUNLQJ�LQ�VPDOO�
JURXSV� DQG� KHOSLQJ� HDFK� RWKHU� OHDUQ�� 7KH� WHUP� µFRRSHUDWLYH� OHDUQLQJ¶� LV� XVHG� IRU�
VLWXDWLRQV� ZKHQ� WKH� LQWHUDFWLRQ� EHWZHHQ� VWXGHQWV� LV� QRW� EDVHG� RQ� D� IL[HG� WHDFKHU� RU�
VWXGHQW�UROH��'DQVHUHDX����������
�
:(%� %$6('� /($51,1*�� �(�/HDUQLQJ�� �� /HDUQLQJ� GRQH� YLD� WKH� LQWHUQHW� RU� D�
FRPSXWHU�QHWZRUN�E\�VHOI�ZLOOHG�OHDUQLQJ��ZLWKRXW�KDYLQJ�DQ\�WLPH�RU�SODFH�UHVWULFWLRQV�
LQ� UHDFKLQJ� LQIRUPDWLRQ� WKDW� HQDEOHV� FRPPXQLFDWLQJ� VLPXOWDQHRXVO\� RU� QRQ�
VLPXOWDQHRXVO\� ZLWK� RWKHU� OHDUQHUV� RU� WHDFKHUV�� LQWHUDFWLQJ� ZLWK� YLVXDO� DQG� DXGLR�
UHDFWLRQV� SURYLGHG� E\� FRPSXWHU� WHFKQRORJ\�� WKDW� HOLPLQDWHV� VRFLR�HFRQRPLF� VWDWXV�
OLPLWDWLRQV� DQG� WKDW�SURYLGHV� LQGLYLGXDOV� WKH� FKDQFH� WR�EHQHILW� IURP� WKH� VXSHULRULW\�RI�
OLIH�WLPH�OHDUQLQJ�� 7RGD\¶V� FRPSXWHU� WHFKQRORJ\� PDNHV� LW� SRVVLEOH� WR� FUHDWH�
HQYLURQPHQWV�WKH�VDPH�DV�UHDO�OLIH�RQ�QHWZRUNV��LQ�RWKHU�ZRUGV��RQ�WKH�ZHE��6LPXODWLRQV�
FUHDWHG� ZLWK� WKH� DLG� RI� YDULRXV� VRIWZDUH� FDQ� EH� WUDQVPLWWHG� WR� VWXGHQWV� RQ� WKH� ZHE��
7KHVH� VLPXODWLRQV� FDQ� EH� WKH� LGHQWLFDO� FRS\� RI� UHDO� OLIH� VLWXDWLRQV� DFFRUGLQJ� WR� WKH�
GHWDLOV�GHYHORSHG��6WXGHQWV�RU�OHDUQHUV�FDQ�VWXG\�RQ�UHDO�OLIH�VLPXODWLRQV�ZLWK�WKH�DLG�RI�
FRPSXWHUV��VROYH�WKH�SUHVHQWHG�SUREOHPV�RU�GHYHORS�VROXWLRQV��$WDL]L����������
�
&2*1,7,9(� )/(;,%,/,7<�� &RJQLWLYH� )OH[LELOLW\� WKHRU\� LV� D� FRQFHSWXDO� PRGHO� IRU�
GHVLJQLQJ� OHDUQLQJ� HQYLURQPHQWV� EDVHG� RQ� FRJQLWLYH� OHDUQLQJ� WKHRU\�� 6SLUR� DQG� -HKQJ�
������� GHILQHG� FRJQLWLYH� IOH[LELOLW\� DV� ³WKH� DELOLW\� WR� DGDSWLYHO\� UH�DVVHPEOH� GLYHUVH�
HOHPHQWV�RI�NQRZOHGJH�WR�ILW�WKH�SDUWLFXODU�QHHGV�RI�D�JLYHQ�XQGHUVWDQGLQJ�RU�SUREOHP�
VROYLQJ�VLWXDWLRQ´��
�
6(/)�5(*8/$7,21�� 6HOI�UHJXODWLRQ� LV� DQ� LQWHJUDWHG� OHDUQLQJ� SURFHVV�� FRQVLVWLQJ� RI�
WKH� GHYHORSPHQW� RI� D� VHW� RI� FRQVWUXFWLYH� EHKDYLRXUV� WKDW� DIIHFW� RQH
V� OHDUQLQJ�� 7KHVH�
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SURFHVVHV�DUH�SODQQHG�DQG�DGDSWHG�WR�VXSSRUW�WKH�SXUVXLW�RI�SHUVRQDO�JRDOV�LQ�FKDQJLQJ�
OHDUQLQJ�HQYLURQPHQWV��

�



����

����5(/(9$17��/,7(5$785(�

7KLV�VHFWLRQ�H[DPLQHV�ERWK�GRPHVWLF�DQG�IRUHLJQ�VWXGLHV�DQG�SUHVHQWV�LQIRUPDWLRQ�
UHJDUGLQJ�WKH�IRFXV�RI�FRQWURO�IRXQG�ZLWKLQ�WKH�UHVHDUFK�SUREOHP��SUREOHP�EDVHG�
OHDUQLQJ�DQG�SUREOHP�VROYLQJ�VNLOOV���
�
�
�������678',(6�5(*$5',1*�352%/(0�%$6('�/($51,1*��

�
�

)LUVW� RI� DOO�� UHVHDUFKHV� H[DPLQLQJ� VWXGHQWV¶� DSSURDFKHV� DQG� DFDGHPLF� VXFFHVV� ZLWK�
UHJDUG�WR�SUREOHP�EDVHG�OHDUQLQJ�LQ�GLIIHUHQW�ILHOGV�KDYH�EHHQ�SUHVHQWHG�EHORZ���
�
'HYHFL� �������� VWXGLHG� WKH� HIIHFWV� RI� SUREOHP� EDVHG� OHDUQLQJ¶V� RQ� VWXGHQWV¶� DWWLWXGHV�
WRZDUGV� FODVVHV�� DFDGHPLF� VXFFHVV� DQG� OHYHO� RI� UHFROOHFWLRQ� LQ� VRFLDO� VFLHQFHV�� 7KLV�
UHVHDUFK� KDV� EHHQ� SDWWHUQHG� DQG� FRQGXFWHG� DFFRUGLQJ� WR� WKH� H[SHULPHQW� ³SUH�WHVW� DQG�
SRVW�WHVW� FRQWURO� JURXSHG�PRGHO´� LQ� RUGHU� WR� H[DPLQH� WKH� VWXGHQWV¶� DWWLWXGHV� WRZDUGV�
FODVVHV�� DFDGHPLF� VXFFHVV� DQG� OHYHO� RI� UHFROOHFWLRQ� LQ� VRFLDO� VFLHQFHV� LQ� WKH� 6RFLDO�
6FLHQFHV�FODVV�RI�WKH�IRXUWK�JUDGH�RI�HOHPHQWDU\�VFKRRO��)RU�WKH�UHVHDUFK��D�VXUYH\�ZDV�
GHYHORSHG� LQ�RUGHU� WR� HTXLOLEUDWH� WKH� VWXGHQWV� IRU�GDWD� FROOHFWLRQ�� DQ� DFKLHYHPHQW� WHVW�
ZDV�GHYHORSHG�LQ�RUGHU�WR�WHVW�WKH�VWXGHQWV¶�VXFFHVV�UDWH�DQG�UHFROOHFWLRQ�OHYHO�DQG�DOVR��
WHDFKLQJ�PDWHULDOV�ZHUH�GHYHORSHG�IRU�OHVVRQ�SODQV��OHVVRQ�QRWHV�DQG�FODVV�DFWLYLWLHV�LQ�
RUGHU� WR� FRQGXFW� WKH� 6RFLDO� 6FLHQFHV� FODVV� DFFRUGLQJ� WR� SUREOHP� EDVHG� OHDUQLQJ�� 7KH�
6366�SDFNHW�SURJUDP�ZDV�XVHG� IRU�DOO� VWDWLVWLFDO�DQDO\VHV� UHJDUGLQJ� WKH� UHVHDUFK��7KH�
VWDQGDUG� GHYLDWLRQV� RI� DOO� DYHUDJH� VFRUHV� DQG� VFRUH� GLVWULEXWLRQV� RI� WKH� JURXSV� ZHUH�
FDOFXODWHG��7KH�W�WHVW�ZDV�XVHG�IRU�DOO�LQWUD�JURXS�DQG�LQWHU�JURXS�FRPSDULVRQV�DQG�D�����
FRQILGHQFH�OHYHO�ZDV�DGDSWHG�DV�WKH�OHYHO�RI�VLJQLILFDQFH��$V�D�UHVXOW�RI�WKH�FRQGXFWHG�
UHVHDUFK�� LW� KDV� EHHQ� GHGXFWHG� WKDW� WKHUH� LV� DQ� DGYDQWDJHRXV� VWDWLVWLFDOO\� VLJQLILFDQW�
GLIIHUHQFH� LQ� WHUPV� RI� LQIRUPDWLRQ� UHFROOHFWLRQ� DQG� DFDGHPLF� VXFFHVV� IRU� WKH�
H[SHULPHQWDO� JURXS�� WR� ZKLFK� SUREOHP� EDVHG� OHDUQLQJ�ZDV� LPSOHPHQWHG� LQ� WKH� VRFLDO�
VFLHQFHV�FODVV��ZKHQ�FRPSDUHG�WR�WKH�FRQWURO�JURXS��WR�ZKLFK�WUDGLWLRQDO�HGXFDWLRQ�ZDV�
LPSOHPHQWHG���
�
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8VOX� �������� H[DPLQHG� WKH�HIIHFW�RI�SUREOHP�EDVHG� OHDUQLQJ�RQ� WKH� VWXGHQWV¶�DWWLWXGHV�
WRZDUGV� FODVVHV�� DFDGHPLF� VXFFHVV� DQG� OHYHO� RI� UHFROOHFWLRQ� LQ�PDWKHPDWLFV�� 7KH� SUH�
WHVW�SRVW�WHVW�H[SHULPHQW�GHVLJQ�ZDV�XVHG�LQ�WKH�UHVHDUFK��7KH�UHVHDUFK�ZDV�FRQGXFWHG�
RQ�IRUW\�WHQWK�JUDGH�VWXGHQWV�DWWHQGLQJ�WKH�ILUVW� WHUP�RI� WKH�����������HGXFDWLRQ�\HDU��
3UREOHP�EDVHG�OHDUQLQJ�ZDV�DSSOLHG�WR�WKH�H[SHULPHQW�JURXS�ZKLOH�WUDGLWLRQDO�OHDUQLQJ�
ZDV�DSSOLHG�WR�WKH�FRQWURO�JURXS��3ULRU�WR�DSSOLFDWLRQ��WKH�JURXSV�ZHUH�JLYHQ�DQ�DWWLWXGH�
VFDOH�DQG�DQ�DFKLHYHPHQW�WHVW�WKDW�ZDV�SUHSDUHG�DV�D�SUH�WHVW��$W�WKH�HQG�RI�DSSOLFDWLRQ��
DQ�DWWLWXGH�VFDOH�DQG�DQ�DFKLHYHPHQW�WHVW�ZDV�JLYHQ�DV�D�SRVW�WHVW��7KH�DFKLHYHPHQW�WHVW�
ZDV� JLYHQ� DJDLQ� ILIWHHQ� GD\V� DIWHU� DSSOLFDWLRQ� LQ� RUGHU� WR�PHDVXUH�PHPRUDELOLW\��7KH�
ILQGLQJV�WKDW�KDYH�EHHQ�REWDLQHG�VKRZ�WKDW�SUREOHP�EDVHG�OHDUQLQJ�SRVLWLYHO\�DIIHFWV�WKH�
VWXGHQWV¶�DWWLWXGH��VXFFHVV�DQG�PHPRUDELOLW\�ZKHQ�FRPSDUHG� WR� WKH� WUDGLWLRQDO�PHWKRG�
VLJQLILFDQWO\���
�
,Q�WKLV�UHVHDUFK�7DYXNoX��������H[DPLQHG�WKH�SUREOHP�EDVHG�OHDUQLQJ�DSSURDFK¶V�HIIHFW�
RQ� DFDGHPLF� VXFFHVV�� DWWLWXGH� WRZDUGV� VFLHQFH�� VFLHQWLILF� SURFHVV� VNLOO� DQG� FUHDWLYLW\�
OHYHOV��7KH� UHVHDUFK�ZDV� VHPL�H[SHULPHQWDO� DQG� WKH� SUH�WHVW�SRVW�WHVW� SDWWHUQ�ZLWK� WKH�
FRQWURO�JURXS�ZDV�XVHG��$�WRWDO�RI����VWXGHQWV�WRRN�SODFH�LQ�WKH�UHVHDUFK��WKHUH�EHLQJ�WKH�
H[SHULPHQW� �1 ���� DQG� WKH� FRQWURO� �1 ���� JURXSV�� :KLOH� WKH� DSSURDFK� RI� 3UREOHP�
%DVHG�/HDUQLQJ�ZDV�XVHG�LQ�WKH�H[SHULPHQWDO�JURXS��WKH�WUDGLWLRQDO�DSSURDFK�ZDV�XVHG�
LQ� WKH� FRQWURO� JURXS�� 7KH� $FDGHPLF� $FKLHYHPHQW� 7HVW�� $WWLWXGH� 6FDOH� IRU� 6FLHQFH�
&ODVV��6FLHQWLILF�3URFHVV�6NLOOV�7HVW��7RUUDQFH�&UHDWLYH�7KLQNLQJ�7HVW��0RGDO�)RUP�DQG�
LQWHUYLHZV�ZHUH� XVHG� DV� GDWD� FROOHFWLRQ� WRROV� LQ� WKH� UHVHDUFK�� 7KH� W�WHVW�ZDV� XVHG� IRU�
GHSHQGHQW� DQG� LQGHSHQGHQW� GDWD� FROOHFWLRQ� JURXSV� LQ� RUGHU� WR� WHVW� WKH� UHVHDUFK�
K\SRWKHVHV��7KH�TXDOLWDWLYH�GDWD��KRZHYHU��ZDV�REWDLQHG�E\�DQDO\VLQJ�WKH�DXGLR�UHFRUGV�
RI�WKH�LQWHUYLHZV�DQG�HYDOXDWHG�E\�XVLQJ�WKH�GHVFULSWLYH�DQDO\VLV�PHWKRG��$V�D�UHVXOW�RI�
WKH�TXDOLWDWLYH� DQG�TXDQWLWDWLYH� DQDO\VHV�� LW� KDV�EHHQ�GHGXFWHG� WKDW� WKH�SUREOHP�EDVHG�
OHDUQLQJ�DSSURDFK�GHYHORSHG�WKH�DFDGHPLF�VXFFHVV�RI�VWXGHQWV�� LQFUHDVHG�WKHLU�DWWLWXGH�
OHYHO� WRZDUGV� VFLHQFH� FODVV�� GHYHORSHG� WKHLU� VFLHQFH� SURFHVV� VNLOOV� DQG� LQFUHDVHG� WKHLU�
FUHDWLYH�WKLQNLQJ�OHYHOV�IRU�VFLHQFH���
�
$UÕFÕ� DQG� .ÕGÕPDQ� �������� H[DPLQHG� WKH� HIIHFW� RI� SUREOHP� EDVHG� OHDUQLQJ� RQ� WKH�
DFDGHPLF� VXFFHVV� OHYHO� RI� VWXGHQWV� DWWHQGLQJ� WKH� GHSDUWPHQW� RI� FRPSXWHUV� LQ� D�
YRFDWLRQDO�KLJK�VFKRRO��7KH� UHVHDUFK�ZDV�FRQGXFWHG�RQ����VWXGHQWV�DWWHQGLQJ� WKH��� � � �
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JUDGH� RI� WKH� &RPSXWHUV� 'HSDUWPHQW� LQ� <ÕOGÕUÕP� %H\D]ÕW� ,QGXVWULDO� 9RFDWLRQDO� +LJK�
6FKRRO��7KH�WRSLF�DSSURDFKHG�LQ�WKH�UHVHDUFK�LV�³$55$<6´�LQ�WKH�3DVFDO�3URJUDPPLQJ�
/DQJXDJH��$�SUH�WHVW�ZDV�XVHG�LQ�RUGHU�WR�PHDVXUH�WKH�VWXGHQWV¶�SUH�NQRZOHGJH�RQ�WKH�
VXEMHFW��7KH�H[SHULPHQW�DQG�FRQWURO�JURXSV�ZHUH�REMHFWLYHO\�GHWHUPLQHG�DFFRUGLQJ�WKH�
SUH�WHVW� UHVXOWV�� 7KH� SUREOHP� EDVHG� OHDUQLQJ� PHWKRG� ZDV� DSSOLHG� WR� WKH� H[SHULPHQW�
JURXS� ZKLOH� WKH� WUDGLWLRQDO� PHWKRG� ZDV� DSSOLHG� WR� WKH� FRQWURO� JURXS�� $IWHU� WKH�
LPSOHPHQWDWLRQ� RI� SUREOHP� EDVHG� OHDUQLQJ�� WKH� SRVW�WHVW� ZDV� DSSOLHG�� $ULWKPHWLFDO�
DYHUDJH�� VWDQGDUG� GHYLDWLRQ� DQG� ³W´� WHVW� ZDV� XVHG� LQ� WKH� VWDWLVWLFDO� DQDO\VHV� RI� WKH�
REWDLQHG�GDWD��WKH�UHVXOWV�ZHUH�HYDOXDWHG�RQ�D������VLJQLILFDQFH�OHYHO��$W�WKH�HQG�RI�WKH�
UHVHDUFK��LW�KDV�EHHQ�GHWHUPLQHG�WKDW�3%/�GRHV�QRW�KDYH�D�VLJQLILFDQW�GLIIHUHQFH�LQ�WHUPV�
RI� WKH� VXFFHVV� OHYHO�� WKH� PHPRUDELOLW\� RI� ZKDW� KDV� EHHQ� OHDUQHG� DQG� WKH� VWXGHQWV¶�
DWWLWXGH�WRZDUGV�VFLHQFH���
�
dLIWoL�HW�DO��� �������H[DPLQHG�WKH�HIIHFW�RI�SUREOHP�EDVHG�OHDUQLQJ�RQ�WKH�VXFFHVV�DQG�
DWWLWXGH� RI� VWXGHQWV� IRU� 6RFLDO� 6FLHQFHV� LQ� WKH� � � � � JUDGH� RI� HOHPHQWDU\� VFKRRO�� 7KH�
UHVHDUFK�ZDV�FRQGXFWHG�ZLWK�D�WRWDO�RI����VWXGHQWV�DQG�WZR�HTXDO�FODVVHV�LQ�0HUDP�6DUH�
g]NDúÕNoÕ�(OHPHQWDU\�6FKRRO� LQ�WKH�ILUVW� WHUP�RI� WKH�����������HGXFDWLRQDO�\HDU��7KH�
VFDOHV�ZHUH�XVHG�DV�WKH�SUH�WHVW�EHIRUH�WKH�UHVHDUFK�DQG�SRVW�WHVW�DIWHU�LPSOHPHQWDWLRQ��
7KH�W�WHVW�ZDV�XVHG�IRU�DQDO\VLQJ�WKH�GDWD�REWDLQHG�GXULQJ�WKH�UHVHDUFK��$V�D�UHVXOW�RI�
WKH�WHVW��VLJQLILFDQW�GLIIHUHQFH�ZDV�IRXQG�LQ�IDYRXU�RI�WKH�H[SHULPHQW�JURXS�LQ�WHUPV�RI�
WKH�VXFFHVV�DQG�DWWLWXGHV�RI�VWXGHQWV�RI�WKH�H[SHULPHQW�DQG�FRQWURO�JURXS���
&RQVLGHULQJ� WKH� UHVHDUFKHV� PHQWLRQHG� DERYH�� LW� FRXOG� EH� VDLG� WKDW� WKH� DSSURDFK� RI�
SUREOHP� EDVHG� OHDUQLQJ� FDQ� SRVLWLYHO\� DIIHFW� WKH� DFDGHPLF� VXFFHVV� DQG� DWWLWXGHV� RI�
VWXGHQWV�LQ�GLIIHUHQW�ILHOGV�DQG�IRU�GLIIHUHQW�JUDGHV���
�
6HFRQGO\�� UHVHDUFKHV� UHJDUGLQJ� WKH� FRPSDULVRQ� RI� SUREOHP� EDVHG� OHDUQLQJ�� WUDGLWLRQDO�
OHDUQLQJ�DQG�FRPSXWHU�DLGHG�OHDUQLQJ�KDYH�EHHQ�SUHVHQWHG�EHORZ��
�
*�USÕQDU���������GHILQHV�WKH�DLP�RI�WKH�VWXG\�DV�WR�GHWHUPLQH�GHYHORS�FRPSXWHU�EDVHG�
OHDUQLQJ�WKDW�VXSSRUWV�SUREOHP�EDVHG�OHDUQLQJ�LQ�PHGLFDO�VFKRRO��LI�WKHUH�LV�D�GLIIHUHQFH�
EHWZHHQ� WKH� H[DP� VFRUHV� RI� WKH� FODVVLF� 3%/�PRGXOH� DQG� WKH� SUREOHP� EDVHG� OHDUQLQJ�
PRGXOH� VXSSRUWHG� E\� FRPSXWHU� DLGHG� OHDUQLQJ� HQYLURQPHQWV� DQG� WKH� VWXGHQWV¶�
VDWLVIDFWLRQ�ZLWK�UHJDUG�WR�WKH�ZHE�EDVHG�OHDUQLQJ�DSSOLFDWLRQ��,Q�DFFRUGDQFH�WR�WKLV�DLP��
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D�ZHE� OHDUQLQJ�SDJH� WKDW� WKH\�FRXOG�XVH�GXULQJ� WKH� LQGHSHQGHQW� UHVHDUFK�SURFHVV�ZLWK�
VWXGHQWV�DQG�WKDW�FRPSUHKHQVLYHO\�FRQWDLQV�WKH�VXEMHFWV�DQG�UHOHYDQW�OHDUQLQJ�DLPV�WKDW�
WDNHV�SODFH�LQ�3%/�ZDV�IRUPHG��$OO�VWXGHQWV������VWXGHQWV��DWWHQGLQJ�WKH�� � � �WHUP�RI�WKH�
���������� $NGHQL]� 8QLYHUVLW\� 0HGLFDO� 6FKRRO� FRQVWLWXWHG� WKH� SRSXODWLRQ� RI� WKH�
UHVHDUFK��$V�D�UHVXOW��LW�KDV�EHHQ�GHWHUPLQHG�WKDW�ZHE�EDVHG�OHDUQLQJ�DSSOLFDWLRQV�KDYH�D�
SRVLWLYH� HIIHFW� RQ� WKH� VWXGHQWV¶� VXFFHVV� DQG� WKDW�PRVW� RI� WKHP�ZHUH� SOHDVHG�ZLWK� WKH�
DSSOLFDWLRQ���
�
*|NPHQ� �������� H[DPLQHG� WKH� HIIHFWV� RI� SUREOHP� EDVHG� OHDUQLQJ� PHWKRG� ZLWK� WKH�
VWXGHQWV¶�SUH�HQYLURQPHQWDO�DWWLWXGH�XQGHU�FRQWURO��3%/����WKH�SUREOHP�EDVHG�OHDUQLQJ�
PRGHO�LQ�ZKLFK�D�ORFDO�SUREOHP�ZDV�XVHG��3%/���DQG�WUDGLWLRQDO�OHDUQLQJ��7/��PHWKRGV�
RQ� VWXGHQWV¶� HQYLURQPHQWDO� DWWLWXGHV�� HVSHFLDOO\� VXE�WLWOHV� RI� DWWLWXGHV� RQ� JHQHUDO�
HQYLURQPHQWDO� VROXWLRQV� DQG� DZDUHQHVV� RI� SHUVRQDO� UHVSRQVLELOLW\�� 7KH� VDPSOH� RI� WKH�
UHVHDUFK�LV�FRQVWLWXWHG�E\����VHYHQWK�JUDGH�VWXGHQWV�DWWHQGLQJ�DQ�HOHPHQWDU\�VFKRRO�LQ�
WKH�SURYLQFH�RI�1L÷GH��$Q�(QYLURQPHQWDO�$WWLWXGH�7HVW�ZDV�JLYHQ�LQ�RUGHU�WR�GHWHUPLQH�
WKHLU� SUH�HQYLURQPHQWDO� DWWLWXGH��0RUHRYHU�� WKH� JURXS�ZRUNVKHHWV� WKDW� WKH� VWXGHQWV� LQ�
WKH� H[SHULPHQW�JURXS�XVHG�GXULQJ� WKH� DSSOLFDWLRQ�ZHUH� H[DPLQHG� LQ�RUGHU� WR� HYDOXDWH�
WKH�FRQWHQW�RI�WKH�DSSOLFDWLRQ�DQG�WKH�GHYHORSPHQW�RI�WKH�VWXGHQWV��,Q�WKH�(QYLURQPHQWDO�
$WWLWXGH� 7HVW�� ZKLFK� DLPV� WR� PHDVXUH� WKH� UHVXOWV� RI� WKH� UHVHDUFK�� WKH� JHQHUDO�
HQYLURQPHQWDO�DZDUHQHVV�RI�WKH�VWXGHQWV��WKHLU�DWWLWXGH�UHJDUGLQJ�JHQHUDO�HQYLURQPHQWDO�
VROXWLRQV�DQG�SHUVRQDO� UHVSRQVLELOLW\�DZDUHQHVV� IRU�DOO�JURXSV� LQ�RUGHU� WR�FRPSDUH� WKH�
HIIHFW�RI�3%/����DQG����DQG�7/�PHWKRGV¶�HIIHFW�RQ�WKH�VWXGHQWV¶�HQYLURQPHQWDO�DWWLWXGH��
LW�KDV�EHHQ�REVHUYHG�WKDW�3%/�VWXGHQWV�KDYH�D�KLJKHU�DYHUDJH�IRU�DOO�WKUHH�VXE�WLWOHV�LQ�
WKH�(QYLURQPHQWDO�$WWLWXGH�7HVW�FRPSDUHG�WR�3%/��VWXGHQWV��WKH�7/�VWXGHQWV�KRZHYHU��
KDG�D�KLJKHU�DYHUDJH�WKDQ�3%/�VWXGHQWV�LQ�WKH�SHUVRQDO�UHVSRQVLELOLW\�VXE�WLWOH���
�
,Q�WKH�VWXG\�FRQGXFWHG�E\�*DOODJKHU��6WHSLHQ�DQG�5RVHQWKDO�LQ������FRPSDUH�3%/�DQG�
WKH�WUDGLWLRQDO�PHWKRGV�LQ�WHUPV�RI�YDULRXV�YDULDQWV��$W�WKH�HQG�RI�WKH�LPSOHPHQWDWLRQV��
LW�ZDV�GHWHUPLQHG�WKDW�VWXGHQWV� WDNLQJ�OHVVRQV�DFFRUGLQJ�WR�WKH�3%/�PHWKRG�GLVSOD\HG�
EHWWHU� GHYHORSPHQW� LQ� WHUPV� RI� SUREOHP�VROYLQJ� FDWHJRULHV�� UHDFKLQJ� LQIRUPDWLRQ�
UHOHYDQW�WR�WKH�SUREOHP��UHFRJQL]LQJ�WKH�SUREOHP��EUDLQVWRUPLQJ��SURGXFLQJ�D�VROXWLRQ��
DSSOLFDWLRQ� DQG� HYDOXDWLRQ� SURFHVVHV� ZKHQ� FRPSDUHG� WR� WKH� FRQWURO� JURXS� WR� ZKLFK�
WUDGLWLRQDO�PHWKRGV�ZHUH�DSSOLHG���
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�
7KH� UHVHDUFK� FRQGXFWHG� E\� .KRLQ\� �������� FRPSDUHG� WKH� PHWKRGV� RI� 3%/� DQG�
WUDGLWLRQDO� VLPSOH� QDUUDWLRQ�� $FFRUGLQJ� WR� WKH� ILQGLQJV� REWDLQHG� IURP� WKH� UHVHDUFK�
FRQGXFWHG�RQ�D�WRWDO�RI����VWXGHQWV�����RI�ZKLFK�ZHUH�LQ�WKH�H[SHULPHQW�DQG����RI�ZKLFK�
ZHUH�LQ�WKH�FRQWURO�JURXS��VWXG\LQJ�LQ�WKH�GHSDUWPHQW�RI�QXUVLQJ��WKH�H[SHULPHQWDO�JURXS�
WR�ZKLFK�3%/�ZDV�DSSOLHG�ZDV�PXFK�PRUH�VXSHULRU�LQ�FRQWUDVW�WR�WKH�FRQWURO�JURXS�LQ�
ZKLFK�WKH�PHWKRG�RI�QDUUDWLRQ�ZDV�XVHG��LQ�WHUPV�RI�ERWK�VXFFHVV�DQG�SUREOHP�VROYLQJ�
VNLOOV��&RQVHTXHQWO\��LW�ZDV�LQGLFDWHG�WKDW�3%/�LQFUHDVHG�DFDGHPLF�VXFFHVV�DQG�WKH�VNLOO�
RI�SUREOHP�VROYLQJ���
�
$�WRWDO�RI����VWXGHQWV�SDUWLFLSDWHG�LQ�WKH�UHVHDUFK�WKDW�(OVIDKHL�FRQGXFWHG�RQ�� ��� �JUDGH�
VWXGHQWV�DWWHQGLQJ�GLIIHUHQW�KLJK�VFKRROV� LQ������ LQ�RUGHU� WR� WHVW� WKH�HIIHFW�RI�3%/�RQ�
VXFFHVV�DQG�DWWLWXGH��7KH�UHVHDUFK�FRPSDUHG�WKH�WUDGLWLRQDO�PHWKRG�DQG�3%/��$FFRUGLQJ�
WR�WKH�ILQGLQJV�RI�WKH�UHVHDUFK��VWXGHQWV�DQG�WHDFKHUV�XVLQJ�WKH�3%/�PHWKRG�VWDWHG�WKDW�
WKH\�ZHUH�JRLQJ�WR�DGDSW�WKHVH�DSSOLFDWLRQV�LQ�WKH�IXWXUH��$GGLWLRQDOO\��LW�KDV�EHHQ�IRXQG�
WKDW�VWXGHQWV�HGXFDWHG�ZLWK�WKH�3%/�PHWKRG�SURGXFH�PRUH�UHDVRQDEOH�VROXWLRQV�WR�WKH�
SUREOHPV� WKH\� HQFRXQWHU� DQG� DUH� PRUH� VXFFHVVIXO� FRPSDUHG� WR� WKH� VWXGHQWV� OHDUQLQJ�
ZLWK�WUDGLWLRQDO�WHDFKLQJ�PHWKRGV���
�
7KH�REMHFWLYH�RI�WKH�VWXG\�FRQGXFWHG�E\�ùDKLQ���������ZDV�GHILQHG�DV�GHWHUPLQLQJ�WKH�
HIIHFW� RI� 3UREOHP� %DVHG� /HDUQLQJ� DSSURDFK� DQG� WUDGLWLRQDO� OHDUQLQJ� PHWKRG� RQ� WKH�
VWXGHQWV¶�DFDGHPLF�VXFFHVV�LQ�JHQHUDO�SK\VLFV�ODERUDWRU\�FODVV��RQ�WKH�VLPSOH�HOHFWULFDO�
FLUFXLWV�WRSLF��7KH�VWXG\¶V�SDWWHUQ�LV�WKH�³QRQ�HTXDO�FRQWURO�JURXS�SDWWHUQ´��7KH�VDPSOH�
RI�WKH�UHVHDUFK�LV�FRQVWLWXWHG�E\�D�WRWDO�RI����ILUVW�JUDGH�VWXGHQWV�DWWHQGLQJ�WKH�JHQHUDO�
SK\VLFV�ODERUDWRU\�FODVV�DW�$WDWXUN�8QLYHUVLW\��.D]LP�.DUDEHNLU�)DFXOW\�RI�(GXFDWLRQ��
6FLHQFH�7HDFKLQJ�LQ�(OHPHQWDU\�VFKRRO��7KH�LPSOHPHQWDWLRQ�ZDV�FRQGXFWHG�LQ���ZHHNV�
GXULQJ� WKH� VSULQJ� WHUP�RI������������7KH�GDWD�RI� WKH� UHVHDUFK�ZDV� FROOHFWHG�ZLWK� WKH�
³$FDGHPLF� $FKLHYHPHQW� 7HVW� �$%7�´�� DQG� WKH� ³3UREOHP� %DVHG� /HDUQLQJ�
(QYLURQPHQWDO�6FDOH� �3%/�(QYLURQPHQWDO�6FDOH�´��7KH�UHVXOWV�RI� WKH�DQDO\VLV�VKRZHG�
WKDW� DOWKRXJK� WKHUH�ZDV� QR� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� WKH� H[SHULPHQW� DQG� FRQWURO�
JURXS� ZLWK� UHJDUG� WR� DFDGHPLF� VXFFHVV� IRU� WKH� WRWDO� RI� PXOWLSOH� FKRLFH� TXHVWLRQV��
H[SHULPHQW�JURXS�VWXGHQWV�ZHUH�PRUH�VXFFHVVIXO�IRU�WKH�WRWDO�RI�FRQFHSWXDO�TXHVWLRQV���
�
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7KH�VWXG\�FRQGXFWHG�E\�*�UVXO�LQ������WULHV�WR�GHWHUPLQH�WKH�HIIHFW�RI�FRPSXWHU�DLGHG�
OHDUQLQJ�DQG�IDFH�WR�IDFH�SUREOHP�EDVHG�OHDUQLQJ�RQ�VWXGHQWV¶�VXFFHVV��DWWLWXGH�WRZDUG�
PDWKHPDWLFV�DQG�WKH�RSLQLRQV�UHJDUGLQJ�WKHVH�DSSURDFKHV��7KH�UHVHDUFK�ZDV�FRQGXFWHG�
RQ� D� WRWDO� RI� ��� VWXGHQWV� DWWHQGLQJ� WKH� ILUVW� JUDGH� RI� &RPSXWHU� DQG� 7HDFKLQJ�
7HFKQRORJLHV�7HDFKLQJ�'HSDUWPHQW�RI�WKH�)DFXOW\�RI�(GXFDWLRQ�LQ�+DFHWWHSH�8QLYHUVLW\�
GXULQJ�WKH�IDOO�WHUP�RI�WKH�����������HGXFDWLRQDO�\HDU��7KH�UHVHDUFK�ZDV�FRQGXFWHG�RQ�
WKH� VXEMHFW� RI� GHULYDWLYHV� LQ� 0DWKHPDWLFV�,� FODVV� IRU� D� SHULRG� RI� �� ZHHNV�� 7KH�
PDWKHPDWLFV�DWWLWXGH�VFDOH�ZDV�XVHG�LQ�RUGHU�WR�GHWHUPLQH�WKH�VWXGHQWV¶�DWWLWXGH�WRZDUGV�
PDWKHPDWLFV�� WKH� SHUIRUPDQFH� HYDOXDWLRQ� VFDOH� �UXEULF�� LQ� RUGHU� WR� TXDQWL]H� WKHLU�
SUREOHP�VROYLQJ�VNLOOV�ZLWKLQ� WKH�VFRSH�RI� WKH�DSSOLFDWLRQ�DQG�DOVR��D�VXUYH\�RI�RSHQ�
HQGHG�TXHVWLRQV�ZDV�XVHG�LQ�RUGHU� WR�GHWHUPLQH�WKH�VWXGHQWV¶�RSLQLRQV�RQ�WKH�SURFHVV��
7KH�HOHPHQWV�WKDW�VHHPHG�HQWHUWDLQLQJ�WR�VWXGHQWV�LQ�WKH�FRPSXWHU�DLGHG�SUREOHP�EDVHG�
OHDUQLQJ� HQYLURQPHQW� ZDV� FODVVLILHG� DV�� UHVSHFWLYHO\�� WKH� LQFUHDVH� LQ� UHODWLRQV� ZLWK�
IULHQGV�� WKH� SRVLWLYH� HIIHFW� RI� WKH� RSSRUWXQLWLHV� RI� WKH� PHWKRG�� WKH� LQGHSHQGHQF\� RI�
ORFDWLRQ�� IRFXVLQJ� RQ� D� FRPPRQ� REMHFWLYH� DQG� LQFUHDVH� RI� UHVHDUFK� DZDUHQHVV�� WKH�
HOHPHQWV�WKDW�VHHPHG�HQWHUWDLQLQJ�WR�VWXGHQWV�LQ�WKH�IDFH�WR�IDFH�SUREOHP�EDVHG�OHDUQLQJ�
HQYLURQPHQW�ZDV�FODVVLILHG�DV��KRZHYHU��WKH�LQFUHDVH�LQ�UHODWLRQV�ZLWK�IULHQGV��LQFUHDVH�
RI� UHVHDUFK� DZDUHQHVV�� IRFXVLQJ� RQ� D� FRPPRQ� REMHFWLYH� DQG� RWKHU�� 6WXGHQWV� LQ� WKH�
FRPSXWHU�DLGHG�SUREOHP�EDVHG�OHDUQLQJ�HQYLURQPHQW�GHWHUPLQHG�WKH�SUREOHPV�WKDW�WKH\�
H[SHULHQFHG� DPRQJ� WKHPVHOYHV� DV�� UHVSHFWLYHO\�� DFFHVV�� REVWDFOHV� LQ� WKH� GHFLVLRQ�
SURFHVV�� WHFKQRORJLFDO� WURXEOHV�� SUREOHPV�� WKH� VWXGHQWV� LQ� WKH� IDFH�WR�IDFH� SUREOHP�
EDVHG� OHDUQLQJ� HQYLURQPHQW� LQGLFDWHG� WKHLU� SUREOHPV� WR� EH�� UHVSHFWLYHO\�� DFFHVV��
UHOLJLRXV� KROLGD\V�� ILQDO� H[DP� ZHHN�� GHJUHH� RI� LQWUD�JURXS� FORVHQHVV�� WDVN�
VKDULQJ�UHVSRQVLELOLW\���
�
8OWLPDWHO\�� UHVHDUFKHV� H[DPLQLQJ� WKH� HIIHFWV� RI� SUREOHP� EDVHG� OHDUQLQJ� RQ� VWXGHQWV¶�
FULWLFDO� WKLQNLQJ�� SUREOHP�VROYLQJ�� GHFLVLRQ� PDNLQJ�� DWWLWXGH� DQG� VXFFHVV� KDYH� EHHQ�
SUHVHQWHG�EHORZ���
�
7KH� VWXG\� FRQGXFWHG� E\� %LUJHUDUG� DQG� /LQGTXLVW� LQ� ����� LQYROYHV� PHGLFDO� VFKRRO�
VWXGHQWV¶� RSLQLRQV� UHJDUGLQJ� WKDW� LI� 3%/� KDG� SURYLGHG� WKHP� ZLWK� FULWLFDO� WKLQNLQJ��
SUREOHP�VROYLQJ��GHFLVLRQ�PDNLQJ� DQG�DWWLWXGHV� WR� VWXG\�RWKHU�ERRNV� WKDQ� WKRVH�JLYHQ�
IRU�WKH�OHVVRQ��$FFRUGLQJ�WR�WKH�ILQGLQJV�RI�WKH�UHVHDUFK��LW�ZDV�GHWHUPLQHG�WKDW�3%/�GLG�
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DLG� LQ� SURYLGLQJ� VWXGHQWV� ZLWK� FULWLFDO� WKLQNLQJ� DQG� SUREOHP� VROYLQJ� VNLOOV�� GHFLVLRQ�
PDNLQJ�DQG�DWWLWXGHV�WR�VWXG\�RWKHU�ERRNV�WKDQ�WKRVH�JLYHQ�IRU�WKH�OHVVRQ��
�
$N¶V� ������� UHVHDUFK�H[DPLQHV�3%/¶V�HIIHFW�RQ� WKH�SUH�NQRZOHGJH� OHYHO�RI�XQLYHUVLW\�
VWXGHQWV� DQG� OHDUQLQJ� DSSURDFK�RQ� WKHLU� SUREOHP�VROYLQJ� VNLOOV� DQG�PRWLYDWLRQ����;���
IDFWRULDO�GHVLJQ�ZDV�XVHG� LQ� WKH� UHVHDUFK��7KH� LQLWLDO� IDFWRU�RI� WKH� UHVHDUFK� LV� WKH�SUH�
NQRZOHGJH�OHYHO�RI�VWXGHQWV�FODVVLILHG�DV� ORZ��PHGLXP�DQG�KLJK��7KH�VHFRQG�IDFWRU�RI�
WKH� UHVHDUFK�� KRZHYHU�� LV� WKH� OHDUQLQJ� DSSURDFKHV� RI� VWXGHQWV� FODVVLILHG� DV� GHHS��
VXSHUILFLDO�DQG�DFKLHYLQJ�DSSURDFK��7KH�H[SHULPHQWDO�SURFHGXUHV�RI�WKH�UHVHDUFK��ZKLFK�
ODVWHG� �� ZHHNV�� ZHUH� FRQGXFWHG� RQ� D� WRWDO� RI� ��� XQLYHUVLW\� VWXGHQWV�� ��� RI� WKHP�
DWWHQGLQJ�$QNDUD�8QLYHUVLW\�� )DFXOW\� RI�(GXFDWLRQDO� 6FLHQFHV�� ³'HVLJQ��'HYHORSPHQW�
DQG�(YDOXDWLRQ�RI�(GXFDWLRQDO�6RIWZDUH´�FODVV�GXULQJ�WKH�VSULQJ�WHUP�RI�WKH�����������
HGXFDWLRQDO�\HDU�DQG����RI�WKHP�DWWHQGLQJ�WKH�� � � �JUDGH�RI�*D]L�8QLYHUVLW\��)DFXOW\�RI�
(GXFDWLRQ�� 'HSDUWPHQW� RI� &RPSXWHU� DQG� 7HDFKLQJ� 7HFKQRORJLHV� 7HDFKLQJ�� 7KH�
³/HDUQLQJ� $SSURDFKHV� 6FDOH´� GHYHORSHG� E\� WKH� UHVHDUFKHU�� ³0RWLYDWLRQ� 6FDOH� IRU�
3UREOHP�%DVHG�/HDUQLQJ´��³3UH�NQRZOHGJH�7HVW´�DQG�WKH�³3UREOHP�6ROYLQJ�,QYHQWRU\´�
GHYHORSHG�E\�+HSSQHU�DQG�3HWHUVRQ��ZDV�XVHG�DV�GDWD�FROOHFWLRQ�WRROV��$FFRUGLQJ�WR�WKH�
UHVXOWV� WKDW� ZHUH� REWDLQHG�� LW� KDV� EHHQ� GHWHUPLQHG� WKDW� WKH� 3%/� DSSOLFDWLRQ� KDG� D�
VLJQLILFDQW�DIIHFW� LQ�GHYHORSLQJ�SUREOHP�VROYLQJ�VNLOOV�RI�VWXGHQWV�DQG� LQFUHDVLQJ� WKHLU�
PRWLYDWLRQ�OHYHO��,W�ZDV�VKRZQ�WKDW�WKHUH�ZHUH�QR�LQGLYLGXDO�RU�FRPPRQ�HIIHFWV�RI�SUH�
NQRZOHGJH� OHYHOV� DQG� OHDUQLQJ� DSSURDFKHV� RQ� SHUFHSWLRQ� DQG� PRWLYDWLRQ� RI� SUREOHP�
VROYLQJ� VNLOOV�� ,Q� OLJKW�RI� WKLV� ILQGLQJ�� LW� FRXOG�EH� VDLG� WKDW�QR�PDWWHU�ZKDW� WKHLU�PDLQ�
OHDUQLQJ�DSSURDFK�DQG�SUH�NQRZOHGJH�OHYHO�LV�IRU�WKLV�UHVHDUFK�JURXS��3%/�KDV�SRVLWLYH�
HIIHFWV�SHUFHSWLRQV�UHJDUGLQJ�SUREOHP�VROYLQJ�VNLOOV�DQG�PRWLYDWLRQ��
�
'LJVV¶��������VWXG\�FRQGXFWHG�RQ�����VWXGHQWV�VWXG\LQJ�LQ�WKH�� � � �JUDGH�RI�HOHPHQWDU\�
VFKRRO�H[DPLQHV�WKH�DWWLWXGH�DQG�DSSURDFK�RI�3%/�VWXGHQWV��:KLOH�WKH�H[SHULPHQW�JURXS�
VWXGHQWV¶�VXFFHVV�LQFUHDVHG�LQ�WKH�DFKLHYHPHQWV�WHVWV�FRQGXFWHG�LQ�D�WZR�\HDU�LQWHUYDO��LW�
ZDV�GHWHUPLQHG�WKDW�WKH�VXFFHVV�RI�VWXGHQWV�LQ�WKH�FRQWURO�JURXS�GURSSHG�ZLWK�WLPH��1R�
VLJQLILFDQW�GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�WKH�H[SHULPHQW�DQG�FRQWURO�JURXS�SULRU�WR�WKH�
DSSOLFDWLRQ� KRZHYHU�� D� VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG� DIWHUZDUGV� EHWZHHQ� WKH�
H[SHULPHQW� DQG� FRQWURO� JURXS�� LW� EHLQJ� LQ� IDYRXU� RI� WKH� H[SHULPHQW� JURXS�� $OWKRXJK�
WKHUH�ZDV� QR� GLIIHUHQFH� EHWZHHQ� WKH� JURXSV� UHJDUGLQJ� WKHLU� VFRUHV� RI� DWWLWXGH� WRZDUG�
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FODVV��WKHUH�ZDV�D�VLJQLILFDQW�GLIIHUHQFH�DIWHU�WKH�DSSOLFDWLRQ��,Q�DGGLWLRQ�WR�WKLV��LW�ZDV�
GHWHUPLQHG� WKDW� WKH� VWXGHQWV� LQ� WKH� H[SHULPHQW� JURXS� KDG� GHYHORSHG� WKHLU� SUREOHP�
VROYLQJ��FRPPXQLFDWLRQ�DQG�VHOI�ZLOOHG�OHDUQLQJ�VNLOOV�PRUH���
�
*�QEDWDU� ������� KDV� H[DPLQHG� HIIHFWV� RI� 3UREOHP�%DVHG� /HDUQLQJ� FRQGXFWHG� YLD� WKH�
ZHE� RQ� WKH� FUHDWLYH� WKLQNLQJ� VNLOOV� RI� VWXGHQWV� DQG� KDV� GHWHUPLQHG� WKH� DWWLWXGHV� RI�
VWXGHQWV�DIWHU�WKH�VWXG\��7KH�VWXG\�ZDV�FRQGXFWHG�ZLWK�WKH�H[SHULPHQWDO�SDWWHUQ�PRGHO��
7KH� FUHDWLYH� WKLQNLQJ� VFDOH� DQG� ZH� EDVHG� SUREOHP� EDVHG� OHDUQLQJ� DWWLWXGH� VFDOH� ZDV�
XVHG� DV� GDWD� FROOHFWLRQ� WRROV�� 7KH� UHOHYDQW� VFDOH� WRROV� ZHUH� DSSOLHG� WR� ��� SHUVRQV�
DWWHQGLQJ� WKH� &RPSXWHU� ,,� FODVV� UHJLVWHUHG� WR� <�]�QF�� <ÕO� 8QLYHUVLW\�� )DFXOW\� RI�
(GXFDWLRQ��(OHPHQWDU\�6FKRRO��2QH� FODVV�ZDV� HQWLUHO\� WKH� FRQWURO� DQG� WKH� RWKHU� FODVV�
ZDV�HQWLUHO\�WKH�H[SHULPHQW�JURXS��7KH�H[SHULPHQW�JURXS�FRQGXFWHG�OHVVRQV�ZLWK�:HE�
%DVHG�3UREOHP�%DVHG�/HDUQLQJ�DQG�WKH�FRQWURO�JURXS�ZLWK�)DFH�WR�IDFH�3UREOHP�%DVHG�
/HDUQLQJ��7KHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�WRWDO�FUHDWLYLW\�VFRUHV�RI�WKH�SUH�WHVW�
DQG� SRVW�WHVW� FDUULHG� RXW� RQ� WKH� H[SHULPHQW� DQG� FRQWURO� JURXS� EHIRUH� DQG� DIWHU� WKH�
H[SHULPHQW��7KHUH�LV�QR�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�SUH�WHVW�SRVW�WHVW�DYHUDJH�FUHDWLYLW\�
VFRUHV�ZLWK�UHJDUGV�WR�WKH�FUHDWLYLW\�RI�WKH�VWXGHQWV��,W�KDV�EHHQ�IRXQG�WKDW�WKH�FUHDWLYLW\�
RI� WKH� H[SHULPHQW� DQG� FRQWURO� JURXS� VWXGHQWV�� ZKLFK� ZHUH� HGXFDWHG� LQ� GLIIHUHQW�
HQYLURQPHQWV��GLG�QRW�GLVSOD\�D�VLJQLILFDQW�GLIIHUHQFH��LQ�RWKHU�ZRUGV��EHLQJ�LQ�GLIIHUHQW�
SURFHVV�JURXSV��H[SHULPHQW�DQG�FRQWURO�JURXS��KDV�VKRZHG�WKDW�UHSHWLWLYH�VFDOH�IDFWRUV�
GR�QRW�KDYH�VLJQLILFDQW�FRPPRQ�HIIHFWV�RQ�OHYHOV�RI�FUHDWLYLW\���
�
$IWHU� WKH� H[SHULPHQWDO� SURFHVV�� WKH� VWXGHQWV� LQ� WKH� H[SHULPHQW� JURXS�KDG� D� SRVLWLYHO\�
KLJK�JHQHUDO�DWWLWXGH�WRZDUGV�:HE�%DVHG�3UREOHP�%DVHG�/HDUQLQJ��,Q�DGGLWLRQ�WR�WKLV��
WKH� DWWLWXGH� RI� VWXGHQWV� LQ� WKH� H[SHULPHQW� JURXS� ZHUH� SRVLWLYHO\� KLJK� IRU� WKH� VXE�
GLPHQVLRQV� RI� ³&RPSXWHU� FODVV´�� ³&RRSHUDWLRQ� %DVHG� /HDUQLQJ�� ³:HE� %DVHG�
/HDUQLQJ´��³6HOI�ZLOOHG�/HDUQLQJ´�DQG�³3UREOHP�VROYLQJ´���
�
7KH�JHQHUDO�REMHFWLYH�RI�WKH�UHVHDUFK�FRQGXFWHG�E\�7HNHGHUH�LQ������ZDV�LQGLFDWHG�DV�
GHWHUPLQLQJ�WKH�HIIHFW�RI�IRFXV�RI�FRQWURO�RQ�WKH�VWXGHQWV�VXFFHVV��SUREOHP�VROYLQJ�VNLOO��
ZHE�EDVHG�OHDUQLQJ�DQG�SUREOHP�EDVHG�OHDUQLQJ�IRU�ZHE�EDVHG�SUREOHP�EDVHG�OHDUQLQJ��
6LQJOH� IDFWRUHG��SUH�WHVW��SRVW�WHVW� WKUHH�JURXSHG�PL[HG�H[SHULPHQWDO�SDWWHUQ�ZDV�XVHG�
IURP�DPRQJ� WKH� UHDO�H[SHULPHQW�PRGHOV��$FFRUGLQJ� WR� WKH� ILQGLQJV�REWDLQHG� IURP� WKH�
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UHVHDUFK�� LW�ZDV�GHWHUPLQHG� WKDW� WKH�GLIIHUHQFH� LQ� WKH� IRFXV�RI� FRQWURO�GLG�QRW�PDNH� D�
GLIIHUHQFH�RQ�WKH�VXFFHVV�LQ�WKH�WHVW�KRZHYHU��VWXGHQWV�ZKRVH�IRFXV�RI�FRQWURO�FRXOG�QRW�
EH� GHWHUPLQHG� GLVSOD\HG� D� EHWWHU� SHUIRUPDQFH� FRPSDUHG� WR� WKRVH� FRQWUROOHG� IURP� WKH�
RXWVLGH��:KHQ�WKH�IULHQG�HYDOXDWLRQ�VFRUHV�DUH�FRQVLGHUHG�� LW�KDV�EHHQ�GHWHUPLQHG�WKDW�
VWXGHQWV�FRQWUROOHG�IURP�WKH�LQVLGH�JDYH�ORZHU�SRLQWV�WR�WKHLU�IULHQGV�ZKHQ�FRPSDUHG�WR�
VWXGHQWV�ZLWKRXW�GHWHUPLQHG�FRQWUROV�RU�WKRVH�FRQWUROOHG�IURP�WKH�RXWVLGH��0RUHRYHU��LW�
KDV�EHHQ�GHWHUPLQHG�WKDW�VWXGHQWV�FRQWUROOHG�IURP�WKH�RXWVLGH�ZRUN�RQ�WKH�PDWHULDO�WKDW�
KDV�EHHQ�SUHVHQWHG�IRU�VKRUWHU�SHULRGV�ZKHQ�FRPSDUHG�WR�VWXGHQWV�WKDW�ZHUH�FRQWUROOHG�
IURP�WKH�LQVLGH�DQG�WKRVH�ZKRVH�IRFXV�RI�FRQWURO�FRXOG�QRW�EH�GHWHUPLQHG��:KLOH�LW�ZDV�
REVHUYHG� WKDW� WKRVH�FRQWUROOHG�IURP�WKH� LQVLGH�GLVSOD\HG�D�EHWWHU�DWWLWXGH� WRZDUGV�ZHE�
EDVHG�OHDUQLQJ�LQ�FRQWUDVW�WR�WKRVH�FRQWUROOHG�IURP�WKH�RXWVLGH�DQG�WKRVH�ZKRVH�IRFXV�RI�
FRQWURO�FRXOG�QRW�EH�GHWHUPLQHG�KRZHYHU��QR�VLJQLILFDQW�GLIIHUHQFH�KDV�EHHQ�GHWHUPLQHG�
EHWZHHQ�WKH�VWXGHQWV�ZLWK�GLIIHUHQW�IRFXVHV�RI�FRQWURO�ZKHQ�FRQVLGHULQJ�WKHLU�SUREOHP�
VROYLQJ�VNLOOV��)XUWKHUPRUH��LW�KDV�EHHQ�GHWHUPLQHG�WKDW�WKRVH�FRQWUROOHG�IURP�WKH�LQVLGH�
DQG� WKRVH� ZKRVH� IRFXV� RI� FRQWURO� FRXOG� QRW� EH� GHWHUPLQHG� GLVSOD\� D� PRUH� SRVLWLYH�
DWWLWXGH� WRZDUGV� SUREOHP� EDVHG� OHDUQLQJ�ZKHQ� FRPSDUHG� WR� WKRVH�ZKR� DUH� FRQWUROOHG�
IURP�WKH�RXWVLGH���
�
7KH� GLVVHUWDWLRQ� FRQGXFWHG� E\�.XúGHPLU� LQ� ������ DLPV� WR� H[DPLQH� WKH� HIIHFWV� RI� WKH��
3UREOHP�%DVHG� /HDUQLQJ�PRGHO� RQ� WKH� VXFFHVV�� DWWLWXGH� DQG�PRWLYDWLRQ� RI� �� � � � JUDGH�
KLJK� VFKRRO� VWXGHQWV� LQ� FKHPLVWU\� FODVV�� ,Q� DFFRUGDQFH� ZLWK� WKLV�� WKLV� VWXG\� ZDV�
FRQGXFWHG� ZLWK� ��� �� � � � JUDGH� VWXGHQWV� GXULQJ� WKH� VSULQJ� WHUP� RI� WKH� ����������
HGXFDWLRQDO�\HDU��7KH�VWXGHQWV�ZHUH�GLYLGHG�LQWR���JURXSV�� WKH�H[SHULPHQW�DQG�FRQWURO�
JURXS��,Q�WKH�H[SHULPHQW�JURXS��WKH�³PL[HV´�XQLW�ZDV�GHYHORSHG�DV�D�SUREOHP�VFHQDULR�
DQG�XVHG�LQ�FODVV�IRU�WKH�H[SHULPHQW�JURXS�ZKLOH�WKH�VDPH�XQLW�ZDV�XVHG�LQ�FODVVHG�ZLWK�
WKH� WUDGLWLRQDO� PHWKRG�� 7KHVH� OHVVRQV� ZHUH� JLYHQ� �� ZHHNV� IRU� HDFK� JURXS�� 7KH�
³$FKHLYHPHQW� 7HVW� RQ� 0L[HV´�� ³$WWLWXGH� 6FDOH� WRZDUGV� &KHPLVWU\� &ODVV´� DQG�
³0RWLYDWLRQ�6FDOH�WRZDUGV�OHDUQLQJ�&KHPLVWU\´�ZDV�XVHG�DV�D�SUH�WHVW�DQG�SRVW�WHVW� LQ�
ERWK� WKH�FRQWURO�DQG�H[SHULPHQW�JURXS� LQ�RUGHU� WR�FROOHFW�GDWD�� ,Q�DGGLWLRQ� WR� WKLV�� WKH�
³��´�VFDOHV�ZHUH�XVHG�LQ�RUGHU�WR�FROOHFW�WKH�RSLQLRQV�UHJDUGLQJ�SUREOHP�EDVHG�OHDUQLQJ�
PRGHO� DSSOLHG� WR� WKH� H[SHULPHQW�JURXS� VWXGHQWV��7KH� DQDO\VLV�RI� WKH�TXDQWLWDWLYH�GDWD�
REWDLQHG�LQ�WKH�UHVHDUFK�ZDV�GRQH�ZLWK�6366����SDFNHW�SURJUDPPH��,QGHSHQGHQW�JURXSV�
W�WHVW�DQG�IUHTXHQF\�DQDO\VLV�ZDV�FRQGXFWHG�IRU�WKH�DQDO\VLV�RI�WKH�GDWD��7KH�TXDOLWDWLYH�
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GDWD�� KRZHYHU�� ZDV� HYDOXDWHG� E\� EHLQJ� DQDO\VHG� DFFRUGLQJ� WR� FRQWHQW�� 3ULRU� WR� EH�
UHVHDUFK��QR�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�ZDV�IRXQG�LQ�WKH�H[SHULPHQW�DQG�FRQWURO�
JURXSV¶� VXFFHVV�� DWWLWXGH� WRZDUGV� FODVV� DQG�PRWLYDWLRQ� IRU� FKHPLVWU\� FODVV�KRZHYHU�� D�
VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� ZDV� GHWHUPLQHG� LQ� IDYRXU� RI� WKH� H[SHULPHQW� JURXS�
ZLWK� UHJDUG� WR� WKH� H[SHULPHQW� DQG� FRQWURO� JURXSV¶� VXFFHVV�� DWWLWXGH� WRZDUGV� FODVV� DQG�
PRWLYDWLRQ�IRU�FKHPLVWU\�FODVV��
�
6WXGLHV� FRPELQLQJ� SUREOHP� EDVHG� OHDUQLQJ� DQG� FRPSXWHU� DLGHG� OHDUQLQJ� DUH�
FRQWLQXRXVO\� LQFUHDVLQJ�� HVSHFLDOO\� GXULQJ� UHFHQW� \HDUV��&RQVLGHULQJ� WKH� UHVHDUFKHV� LQ�
ZKLFK�WKH�FRPSXWHU�DLGHG�SUREOHP�EDVHG�OHDUQLQJ�DSSURDFK�KDV�EHHQ�XVHG��ZH�FRXOG�VD\�
WKDW�WKLV�DSSURDFK�LV�XVHG�ZLWKLQ�D�YHU\�ODUJH�UDQJH�DQG�WKDW�LW�JLYHV�SRVLWLYH�UHVXOWV�RQ�
WKH� VWXGHQWV¶� DFDGHPLF� VXFFHVV� DQG� DWWLWXGHV��%DVHG� RQ� WKH� UHVHDUFKHV� WKDW� KDYH� EHHQ�
FRQGXFWHG��LW�FDQ�EH�GHGXFWHG�WKDW�DOWKRXJK�XVLQJ�WKH�SUREOHP�EDVHG�OHDUQLQJ�DSSURDFK�
PD\� FDXVH� WURXEOH� LQ� VWXGHQWV� DW� ILUVW�� LW� ODWHU� RQ� HQVXUHV� WKDW� WKH� FRPPXQLFDWLRQ�
EHWZHHQ�VWXGHQWV�LV�SRVLWLYHO\�DIIHFWHG�E\�PHDQV�RI�VLPXOWDQHRXV�DQG�QRQ�VLPXOWDQHRXV�
WRROV�VXFK�DV�H�PDLOV�DQG�061�DQG�WKDW�VWXGHQWV�FRXOG�XVH�FRPSXWHU�DLGHG�PHGLD�EHWWHU���
$V�LW�FDQ�EH�XQGHUVWRRG�IURP�WKH�DERYH�VXPPDUL]HG�UHVHDUFKHV��LW�KDV�EHHQ�FRQFOXGHG�
WKDW� WKH� VXFFHVV� DQG� DWWLWXGH� WRZDUGV� FODVV� LV� KLJKHU� LQ� VWXGHQWV� RI� SUREOHP� EDVHG�
OHDUQLQJ�FRPSDUHG�WR�WUDGLWLRQDO�OHDUQLQJ�VWXGHQWV�DQG�WKDW�FRPSXWHU�EDVHG�OHDUQLQJ�KDV�
KLJKHU�VFRUHV�WKDQ�ERWK�IDFH�WR�IDFH�WUDGLWLRQDO�OHDUQLQJ�DQG�IDFH�WR�IDFH�SUREOHP�EDVHG�
OHDUQLQJ�LQ�WHUPV�RI�VXFFHVV�DQG�DWWLWXGH���
�
�
�
�

�
�
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:LWKLQ� WKLV� UHVHDUFK� D� FRPSDULVLRQ� RI� FRJQLWLYH� IOH[LELOLW\�ZLWK� UHJDUG� WR� JHQGHU� DQG�
VHOI�UHJXODWLRQ� VNLOOV� LV� GLVFXVVHG� DQG� LW� LV� DQDO\]HG� ZKHWKHU� WKHUH� LV� D� VLJQLILFLDQW�
GLIIHUHQFH� LQ� DFKLHYHPHQW� RI� FRXUVHV� IRU� &�� �SURJUDPPLQJ� ODQJXDJH�� LQ� FRPSXWHU�
DVVLVWHG� SUREOHP� EDVHG� OHDUQLQJ� DSSURDFK�� ,Q� WKLV� UHJDUG�� FRJQLWLYH� IOH[LELOLW\� LV�
VSHFLILHG�DV�GHSHQGHQW�YDULDEOH�DQG�DFKLHYHPHQW�RI�FRXUVHV�LV�VSHFLILHG�DV�LQGHSHQGHQW�
YDULDEOH���6HOI�UHJXODWLRQ�VNLOOV�VFDOH�LV�DWWDFKHG�LQ�$SSHQGL[����
�
�
�������&UHDWLQJ�7KH�&RPSXWHU�$VVLVWHG�3UREOHP�7KDW�:LOO�%H�*LYHQ�7R�6WXGHQWV�
�
,Q� WKLV� UHVHDUFK�� ZKLFK� LV� FDUULHG� RXW� ZLWKLQ� WKH� VFRSH� RI� &�� FRXUVHV�� VWXGHQWV� DUH�
VXSSRVHG�WR�GHYHORS��RQH�ZD\�PHVVHQJHU�DSSOLFDWLRQ���7KH�GHVLJQ�RI� WKH�IRUP�VKRXOG�
EH�OLNH�WKH�RQH�VKRZQ�LQ�WKH�)LJXUH�����DQG�SURJUDP�FRQWUROV�WKDW�VWXGHQWV�DUH�DVNHG�WR�
XVH�ZKLOH�FRGGLQJ�DUH�VKRZQ�LQ�WKH�7DEOH������

�
7DEOR��������3URJUDP�FRQWUROV�

&RQWURO�1XPEHU� &RQWURO�1DPH�
�� &RQWDFW�,QIR�7H[W%R[HV�
�� $GG�&RQWDFW�%XWWRQ�
�� 0HVVDJH�5LFK7H[W%R[�
�� &RQWDFWV�/LVWER[�
�� &KDW�5LFK7H[W%R[�
�� 6HQG�0HVVDJH�%XWWRQ�

�
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�
��������������������)LJXUH��������2QH�ZD\�PHVVHQJHU�DSSOLFDWLRQ�GHVLJQ�

�
�

([SHFWHG�VWHSV�IRU�WKLV�DSSOLFDWLRQV�LV�JLYHQ�EHORZ���
�
L�� :KHQ�WKH�IRUP�ILUVW�ORDGHG��LI�WKH�XVHU�KDV�VRPH�FRQWDFWV��WKHVH�FRQWDFWV¶�1LFN�

1DPH�SURSHUWLHV�ZLOO�EH�OLVWHG�LQ�XVHUV�FRQWDFWV�OLVWER[���
�

LL�� 7KH� XVHU� FDQ� DOZD\V� DGG� QHZ� FRQWDFWV� E\� XVLQJ� WKH� &RQWDFW� ,QIR� 7H[W%R[HV���
:KHQ� WKH� XVHU� � ILOOV� WKH� WH[WER[HV� DQG� FOLFNV� WKH� DGG� FRQWDFW� EXWWRQ�� WKH� QHZ�
FRQWDFW¶V� QLFNQDPH� ZLOO� EH� QDPHG� DIWHU� WKH� ODVW� LWHP� RI� FRQWDFWV� OLVWER[��
$FFRUGLQJ�WR�WKH�)LJXUH�����EHORZ��g]JH�<�FHO�ZLOO�EH�DGGHG�DV�&RQWDFW����
� �
�

�

�
)LJXUH��������$GGLQJ�QHZ�FRQWDFW��
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LLL�� 7KH�XVHU�ZLOO�EH�DEOH�WR�VHQG�PHVVDJHV�WR�DQ\�FRQWDFW�WKDW�KH�VKH�FKRRVHV�IURP�
WKH�FRQWDFWV�OLVW�E\�ZULWLQJ�D�PHVVDJH�WR�WKH�0HVVDJH�5LFK7H[W%R[�DQG�FOLFN�WKH�
VHQG�PHVVDJH�EXWWRQ��

�
LY�� :KHQ�WKH�XVHU�VHQGV�D�PHVVDJH�WR�WKH�XVHU�WKDW�KH�VKH�FKRRVH��WKH�PHVVDJH�ZLOO�

EH�VKRZQ�LQ�WKH�&KDW�5LFK7H[W%R[��DV�WKH�IROORZLQJ�IRUPDW��
�
:KHQ�XVHU�HQWHUV�µ+HOOR¶�WR�WKH�0HVVDJH�5LFK7H[W%R[�DQG�FOLFNV�VHQG�PHVVDJH�
EXWWRQ�� V\VWHP� WDNHV� WKH� V\VWHP� WLPH� DQG� VKRZV� WKH� PHVVDJH� LQ� WKH� &KDW�
5LFK7H[W%R[� DV� µWLPH�PHVVDJH¶� IRUPDW� DQG� ILQDOO\� FOHDUV� WKH� 0HVVDJH�
5LFK7H[W%R[��7KHQ�XVHU�FDQ�HQWHUV�D�QHZ�PHVVDJH�DQG�VHQG�XQOLPLWHG�PHVVDJHV�
WR�DQ\�FRQWDFW��)LJXUH�������
�
�

�� �
����������)LJXUH���������6HQGLQJ�PHVVDJHV�WR�RWKHU�FRQWDFWV�
�
�
Y�� :KHQ� XVHU� FKDQJHV� WKH� VHOHFWHG� FRQWDFW� IURP� WKH� FRQWDFWV� OLVWER[�� VHOHFWHG�

FRQWDFW¶V�VHQW�PHVVDJHV�ZLOO�EH�VKRZQ�LQ� WKH�FKDW� ULFKWH[WER[��6R�DOO�FRQWDFWV¶�
PHVVDJHV� VKRXOG�EH� VWRUHG� LQ� DQ�$UUD\/LVW� DQG� WKH�XVHU� VKRXOG� DOZD\V� VHH� WKH�
ROG�VHQW�PHVVDJHV��

� �
�

�
�)LJXUH��������'HOHWLQJ�VHOHFWHG�FRQWDFW�IURP�WKH�OLVW�
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�
$OVR��ZKHQ�WKH�XVHU�FKRRVHV�RQH�FRQWDFW�DQG�ULJKW�FOLFN�RQ�LW��KH�VKH�VKRXOG�KDV�
��FKRLFHV�WR�VHOHFW��'HOHWH�&RQWDFW�DQG�&RQWDFW�,QIR��)LJXUH�������:KHQ�WKH�XVHU�
FOLFNV�'HOHWH�&RQWDFW���WKLV�FRQWDFW�DQG�DOO�VHQW�PHVVDJHV�WKDW�DUH�VWRUHG�IRU�WKDW�
FRQWDFW�ZLOO� EH�GHOHWHG��:KHQ� WKH�XVHU� FOLFNV�&RQWDFW� ,QIR�� D�PHVVDJHER[� OLNH�
WKH�RQH�DERYH�ZLOO�EH�VKRZQ��)LJXUH�������
�

�
)LJXUH��������'LVSOD\LQJ�FRQWDFW�LQIR�

�
YL�� :KLOH� ZULWLQJ� WKH� FRGH�� WKHUH� PXVW� EH� �� FODVVHV� QDPHG� &RQWDFWV� DQG�

0HVVDJH/LVW�DQG�WKHVH�FODVVHV�VKRXOG�DW�OHDVW�LQFOXGH�WKH�IROORZLQJV��
�

,Q�0HVVDJH/LVW�&ODVV��
�
L�� 3URSHUWLHV��VWULQJ�0HVVDJH��'DWH7LPH�7LPH��
LL�� ��&RQVWUXFWRU�
LLL�� 7R6WULQJ�RYHUULGH�PHWKRG�
�
,Q�&RQWDFWV�&ODVV�\RX�VKRXOG�KDYH��
�
L�� �� 3URSHUWLHV� �VWULQJ� 1DPH�� VWULQJ� 6XUQDPH�� VWULQJ� 1LFN1DPH�� VWULQJ�

(PDLO��$UUD\/LVW�0HVVDJHV��
LL�� ��&RQVWUXFWRU�
LLL�� ��UHWXUQ0HVVDJHV�IXQFWLRQ��UHWXUQV�DOO�PHVVDJHV�RI�WKH�FRQWDFW��
LY�� �� UHWXUQ&RQWDFW3URSHUWLHV� IXQFWLRQ� �UHWXUQV� FRQWDFW¶V� SURSHUWLHV� IRU�

&RQWDFW,QIR�EXWWRQ��
Y�� 7R6WULQJ�RYHUULGH�PHWKRG��
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�
:KLOH�HYDOXDWLQJ�LQGLYLGXDO�ZRUN�ZLWKLQ�WKH�DSSURDFK�RI�SUREOHP�EDVHG�OHDUQLQJ�� LW� LV�
UHTXLUHG�WR�WR�OHDG�WKHP�DQG�KHOS�VWXGHQWV�WR�LPSURYH�WKHPVHOYHV��,Q�WKLV�UHVHDUFK��HDFK�
VWDJH�RI�SUREOHP�VWHSV�DUH�JUDGHG�LQGLYLGXDOO\�LQ�RUGHU�WR�OHDG�WKHP�DQG�WR�KHOS�WKHP�WR�
LPSURYH�WKHPVHOYHV��6WXGHQWV
�VXFFHVV�LV�LQGLFDWHG�E\�WKH�WRWDO�JUDGH�DFKLHYHG�LQ�WKRVH�
VWHSV��7KH�VWDJHV�DUH�VKRZQ�LQ�WKH�7DEOH������
�
�

7DEOH��������3UREOHP�6WDJHV�
6WHSV� 6WHS�1DPHV�
�� *LYLQJ�3URSHU�&RQWURO�1DPHV�
�� :ULWLQJ�WKH�3URSHUWLHV�RI�0HVVDJH/LVW�&ODVV�
�� :ULWLQJ�WKH�&RQVWUXFWRUV�RI��0HVVDJH/LVW�&ODVV�
�� :ULWLQJ�WKH��)XQFWLRQV�RI�0HVVDJH/LVW�&ODVV�

�7R6WULQJ	0HVVDJH,QIR��
�� :ULWLQJ�WKH�3URSHUWLHV�RI�&RQWDFW�&ODVV�
�� :ULWLQJ�WKH�&RQVWUXFWRUV�RI�&RQWDFW�&ODVV�
�� :ULWLQJ�&RQWDFW,QIR�IXQFWLRQ�RI�&RQWDFW�&ODVV�
�� :ULWLQJ�WKH�5HWXUQ0HVVDJHV�)XQFWLRQ�LQ�&RQWDFW�

&ODVV��
�� :ULWLQJ�WKH�)RUP�/RDG�(YHQW�
��� :ULWLQJ�$GG�&RQWDFW�%XWWRQ�&OLFN�(YHQW�
��� ,QFUHDVH�&RQWDFW�&RXQWHU�$XWRPDWLFDOO\�
��� :ULWLQJ�6HQG�0HVVDJH�%XWWRQ�&OLFN�(YHQW�
��� :ULWLQJ�&RQWDFW/LVW%R[�6HOHFWHG�,QGH[�&KDQJH�

(YHQW�
��� :ULWLQJ�'HOHWH�%XWWRQ�&OLFN�(YHQW�
��� :ULWLQJ�&RQWDFW,QIR�%XWWRQ�&OLFN�(YHQW�

�
�
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�
�

7KH� UHVHDUFK� LV� FDUULHG� RXW� LQ� %DKoHúHKLU� 8QLYHUVLW\�� 7KH� VWXG\� LV� FDUULHG� RXW� ZLWK�
VHFRQG�\HDU�DQG�WKLUG�\HDU�XQGHUJUDGXDWH�VWXGHQWV�ZKR�DUH�WDNLQJ�FRXUVH�RI�&��ZKLFK�LV�
OHFWXUHG�DW�GHSDUWPHQW�RI�6RIWZDUH�DQG�&RPSXWHU�(QJLQHHULQJ�LQ�(QJLQHHULQJ�)DFXOW\��
7KH�UHVHDUFK�LV�FDUULHG�RXW�RQ�WKH�ZKROH�VWXGHQWV�WDNLQJ�FRXUVH�RI�&��LQ�VSULQJ�WHUP�RI�
���������� DFDGHPLF� \HDU�� 7KHVH� SDUWLFLSDQWV��ZKR� FRPSRVHG� WKH�ZRUNLQJ� JURXS�� DUH�
VXEMHFWHG�WR�WKH�VFDOH�RI�VHOI�UHJXODWLRQ�VNLOOV�WRZDUGV�ZHE�EDVHG�HGXFDWLRQ�DQG�D�EUDLQ�



����

WHVW�LV�DSSOLHG�LQ�RUGHU�WR�PHDVXUH�FRJQLWLYH�IOH[LELOLW\��7KH�SDUWLFLSDQWV�FRPSRVLQJ�WKH�
ZRUNLQJ�JURXS��DUH�PDGH�XS�RI���JURXSV� WKDW�DUH� LQFOXGLQJ����PDOH�DQG���� IHPDOH� LQ�
WRWDO�� 6WXGHQW� GLVWULEXWLRQ� IRU� WKH� ILUVW� JURXS� LV� ��� VWXGHQWV�� IRU� WKH� VHFRQG� JURXS� ���
VWXGHQWV�� IRU� WKH� WKLUG�JURXS���� VWXGHQWV�� IRU� WKH� IRXUWK�JUXRS���� VWXGHQWV� DQG� IRU� WKH�
ILIWK�JURXS����VWXGHQWV���
�
�
������'$7$�&2//(&7,21�722/6� �

�
�

,Q� WKLV� UHVDUFK� �&RJQLWLYH� )OH[LELOLW\� 7HVW�� LV� XVHG� LQ� RUGHU� WR� GHWHUPLQH� KRZ� WKH�
IOH[LELOLW\�GLIIHUV� IURP�RQH� VWXGHQW� WR� DQRWKHU� DQG� DOVR� �7KH�6FDOH�RI�6HOI�5HJXODWLRQ�
6NLOOV�7RZDUGV�:HE�%DVHG�(GXFDWLRQ��ZKLFK�LV�D�ILYH�SRLQW�OLNHUW�VFDOH�DQG�PDGH�XS�RI�
��� LWHPV� WKDW� LV� DGYLVHG� E\� 3HWHN� $úNDU� DQG� LV� GHYHORSHG� E\� 7XUJD\� %Dú�� ZKR� LV� D�
OHFWXUHU�DW�+DFHWWHSH�8QLYHUVLW\��
�
$�ZRUNLQJ� JURXS� LV�PDGH� XS� RI� XQGHUJUDGXDWHV�� ZKR� KDYH� H[SHULHQFH� RI� ZHE� EDVHG�
HGXFDWLRQ��VR�DV�WR�DQDO\]H�YDOLGLW\�DQG�UHOLDELOLW\�RI��WKH�VFDOH��RI�VHOI�UHJXODWLRQ�VNLOOV�
WRZDUGV�ZHE�EDVHG� HGXFDWLRQ�� 7KH� TXHVWLRQV� LQ� WKH� VFDOH� DUH�PDGH� XS� �� GLPHQVLRQV��
7KHVH���GLPHQWLRQV�DUH�GHWHUPLQHG�DV���� LWHPV�RQ�³/HDUQLQJ�6WUDWHJLHV´����� LWHPV�RQ�
³/HDUQLQJ�6NLOOV´�DQG���LWHPV�RQ�³6HOI�(IILFDF\´��
�
&RJQLWLYH�)OH[LOLELW\�WHVW��ZKLFK�LV�GHYHORSHG�E\�,QVWLWXH�IRU�1HXURVFLHQFH�DQG�+XPDQ�
%HKDYLRXU� DW� WKH� 8QLYHUVLW\� RI� &DOLIRUQLD�� LV� DSSOLHG� RQOLQH� WR� ��� SHRSOH� WKDW� DUH�
FRQVWLWXWLQJ�ZRUNLQJ�JURXS��%\�PHDQV�RI�WKH�WKH�WHVW�PHQWLRQHG��VWXGHQWV
�DWWHQWLRQ�DQG�
WKHLU� OHYHO�RI�IOH[LEOH�WKLQNLQJ�DUH�PHDVXUHG��7KH�QXPEHU�RI�FRUUHFW�DQVZHUV�DQG�WRWDO�
WLPH�WKDW�VWXGHQWV�VSHQW�WR�FRPSOHWH�WKH�WHVW�DUH�WDNHQ�LQWR�FRQVLGHUDWLRQ���
�
7KH�VFDOH�RI�VHOI�UHJXODWLRQ�VNLOOV�WRZDUGV�ZHE�EDVHG�HGXFDWLRQ��WKDW�FRQVLVWV����LWHPV��
LV�DSSOLHG�WR����VWXGHQWV�ZKR�DUH�WDNLQJ�WKH�FRXUVH�RI�&���7KH�GDWD�FROOHFWHG�LV�UHYLHZHG�
DQG�WKH�WHVW�LV�FKHFNHG�WR�ILQG�RXW�ZKHWKHU�LW�ZDV�SHUIRUPHG�SURSHUO\��:KLOH�DQDO\VLQJ�
WKH�GDWD����SRLQWV�IRU��VWURQJO\�DJUHH�����SRLQWV�IRU��DJUHH�����SRLQWV�IRU���1HLWKHU�$JUHH�
1RU�'LVDJUHH������SRLQWV�IRU��GLVDJUHH��DQG���SRLQW�IRU��VWURQJO\�GLVDJUHH��DUH�JLYHQ��
�
7KH�VFDOH�RI�VHOI�UHJXODWLRQ�VNLOOV�WRZDUGV�ZHE�EDVHG�HGXFDWLRQ�DQG�FRJQLWLYH�IOH[LELOLW\�



����

WHVW�DUH�SHUIRUPHG�RQOLQH�E\�XVHUV��%HVLGHV��SDUWLFLSDQWV�DUH�JLYHQ�RQH�SLHFH�RI�SUREOHP�
LQ�ZHE�HQYLURQPHQW�IRU�FRGGLQJ��7KH�WLPH�JLYHQ�WR�SDUWLFLSDQWV�YDU\�EHWZHHQ�����ZHHNV�
ZLWK�UHJDUG�WR�GLIILFXOW\�RI�SUREOHPV��
7KH�GDWD�FROOHFWHG�LV�DQDO\]HG�YLD�6366������SDFNDJHG�VRIWZDUH��)DFWRU�DQDO\VLV�FRXOG�
QRW� EH� GRQH� DV� WKH� QXPEHU� RI� SHRSOH� FRQVWLWXWLQJ� WKH�ZRUNLQJ� JURXS� LV� OHVV� WKDQ� WKH�
QXPEHU�RI�LWHPV��LQ�WKH�VFDOH���
�
:LWK�WKH�DLP�RI�PHDVXULQJ�UHOLDELOLW\�RI�WKH�VFDOH�RI�VHOI�UHJXODWLRQ�VNLOOV�WRZDUGV�ZHE�
EDVHG�HGXFDWLRQ��&URQEDFK�$OID�FRHIILFLHQW�RI�HDFK�GLPHQVLRQ�LV�FKHFNHG��$V�D�UHVXOW�RI�
DQDO\VHV�SHUIRUPHG��UHDOLELOLW\�FRHIILFLHQW�IRU�OHDUQLQJ�VWUDWHJLHV�LV�D� �������IRU�OHDUQLQJ�
VNLOOV�D �����DQG�IRU�VHOI�HIILFDF\�D �����DUH�REWDLQHG���7DEOH�������
�
�
7DEOR��������5HOLDELOLW\�UHVXOWV�IRU�WKH�WKUHH�GLPHQWLRQ�RI�VHOI�UHJXODWLRQ�VNLOOV�

VFDOH�WRZDUGV�ZHE�EDVHG�HGXFDWLRQ�
'LPHQWLRQ� 1XPEHU�RI�,WHP� 5HDOLELOLW\�&RHIILFLHQW�� ��

/HDUQLQJ�6WUDWHJLHV� ��� �����
/HDUQLQJ�6NLOOV� ��� �����
6HOI�(IILFDF\� �� �����
�
�

������,17(51$/�9$/,',7<�2)�7+(�5(6($5&+�
�
�

,QWHUQDO�YDOLGLW\�LV�D�PHDVXUH�WR�GHILQH�ZKHWKHU�GRFXPHQWV�DUH�XQGHUVWRRG�FRUUHFWO\�RU�
QRW�DQG�ZKHWKHU�ILQGLQJV�DUH�HIIHFWHG�E\�H[SHULPHQWDO�YDULDEOH��.DSWDQ���������,QWHUQDO�
YDOLGLW\� LV� D� FRQFHSW� WKDW� UDWKHU� HPSKDVL]H� WKH� ZD\V� DFTXLULQJ� FRUUHFW� DQG� FRQVLVWHQW�
GDWD��0DUULDP��������dHSQL���������
�
7KH�ZRUNLQJ�JURXS�IURP��ZKLFK�WKH�GDWD�LV�DFTXLUHG�LQ�RUGHU�WR�EH�XVHG�LQ�WKLV�UHVHDUFK��
LV�FRPSRVHG�RI�YROXQWDU\�SDUWLFLSDQWV�ZLWK�WKH�DLP�RI�PLQLPL]H�GDWD�ORVV��
�
�
�
�
�
�
�
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������(;7(51$/�9$/,',7<�2)�7+(�5(6($5&+�
�
�

([WHUQDO�YDOLGLW\�HPSKDVL]H�WR�ZKDW�H[WHQG�WKH�FRQFOXVLRQV�GUDZQ�FDQ�EH�JHQHUDOL]HG�WR�
RWKHU�FLUFXPVWDQFHV��([WHUQDO�YDOLGLW\�LV�UHODWHG�WR�JHQHUDOL]DELOLW\�RI�UHVHDUFK�UHVXOWV��,I�
UHVXOWV�RI�D�UHVHDUFK�FDQ�EH�JHQHUDOL]HG�WR�VLPLODU�FLUFXPVWDQFHV�DQG�VLPLODU�VLWXDWLRQ��LW�
FDQ�EH�VDLG�WKDW�WKH�UHVHDUFK�KDV�H[WHUQDO�YDOLGLW\��
�
,Q� WKH� ZRUNLQJ� JURXS� WKDW� LV� XVHG� LQ� WKLV� UHVHDUFK� FDQ� EH� VDLG� WR� KDYH� D� OLPLWHG�
JHQHUDOL]DWLRQ��7KH� VWXG\� LV�PHUHO\� DSSOLHG� WR� � VHFRQG�\HDU� DQG� WKLUG�\HDU� VWXGHQWV� DW�
GHSDUWPHQW� RI� 6RIWZDUH� DQG� &RPSXWHU� (QJLQHHULQJ� DW� %DKoHúHKLU� 8QLYHUVLW\� DQG� WKH�
UHVHDUFK�UHVXOWV�REWDLQHG�FDQ�PHUHO\�EH�JHQHUDOL]HG�IRU�JURXSV�KDYLQJ�VLPLODU�IHDXWXUHV��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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7KLV�VHFWLRQ�LQFOXGHV�WKH�ILQGLQJV�DUH�FROOHFWHG�ZKLFK�DUH�UHDFKHG�WKURXJK�SHUIRUPLQJ�
VWDWLVWLFDO�DQDO\VLV�RI� WKH�GDWD�FRQFHUQLQJ�VXESUREOHPV�H[DPLQHG�LQ�WKH�UHVHDUFK�6366�
�����SDFNDJHG�VRIWZDUH�LV�XVHG�IRU�VWDWLVWLFDO�DQDO\VHV��7KH�DYHUDJH�DQG�WRWDO�SRLQWV�WKDW�
SDUWLFLSDQWV�DFKLHYHG�LQ�WKH�VFDOH�RI�VHOI�UHJXODWLRQ�VNLOOV�WRZDUGV�ZHE�EDVHG�HGXFDWLRQ�
DUH� LQGLYLGXDOO\� FDOFXODWHG� DQG� WKLV� FDOFXODWLRQ� LV� LQGLYLGXDOO\� UHSHDWHG� IRU� HDFK�
GLPHQVLRQ�� 7KH� SRLQWV� DFKLHYHG� LQ� FRJQLWLYH� IOH[LELOLW\� WHVW� DUH� DOVR� WXUQHG� LQWR�
SHUFHQWDJH� RI� VXFFHVV�� )RU� WKH� SUREOHP� WKDW� SDUWLFLSDQWV� ZHUH� JLYHQ� LQ� ZHE�EDVHG�
HQYLURQPHQW��HDFK�VWHS�LV�LQGLYLGXDOO\�JUDGHG�DQG�VXP�RI�WKHVH�SRLQWV�LV�PDWFKHG�WR�WKH�
WRWDO�SRLQWV�WKDW�VWXGHQW�DFKLHYHG�LQ�WKDW�SUREOHP��
�
8VLQJ� WKH� VFRUHV� DFKLHYHG�� FRPSDULVLRQV� DUH�PDGH� EHWZHHQ� FODVV� JURXSV� DQG� JHQGHU��
:KLOH�PDNLQJ� WKH�FRPSDULVLRQ�2QH�:D\�$129$��0$129$�DQG� LQGHSHQGHQW� W�WHVW�
VWDWLVWLFV�DUH�XVHG��0RUHRYHU��FRUUHODWLRQ�FRHIILFLHQW�ZDV�XVHG� LQ�RUGHU� WR� LQWHUSUHW� WKH�
UHODWLRQVKLS� EHWZHHQ� VWXGHQWV¶� OHYHO� RI� FRJQLWLYH� IOH[LELOLW\� DQG� VHOI� UHJXODWLRQ� VNLOOV�
WRZDUGV�SURMHFW�EDVHG�OHDUQLQJ��
�
�
������),1',1*6��&21&(51,1*�7+(�),567�68%352%/(0�

�
�

D�� 7KH� )LUVW� 6XESUREOHP�� ,V� WKHUH� DQ\� GLIIHUHQFH� EHWZHHQ� JURXSV� LQ� WHUPV� RI� VHOI�
UHJXODWLRQ�VNLOOV�WRZDUGV�ZHE�EDVHG�HGXFDWLRQ"�
�
)RU� WKLV�VXESUREOHP�ZLWK�ZKLFK� WKH�TXHVWLRQ�RI�ZKHWKHU� WKHUH� LV�D�GLIIHUHQFH�EHWZHHQ�
JURXSV� LQ� WHUPV� RI� VHOI�UHJXODWLRQ� VNLOOV� WRZDUGV� ZHE�EDVHG� HGXFDWLRQ� LV� UHVHDUFKHG��
$129$� DQDO\VLV� LV� GRQH� XVLQJ� WKH� VFRUHV� WKDW� SDUWLFLSDQWV� DFKLHYHG� LQ� DOO� VFDOHV��
+RZHYHU� LW� LV� FRQFOXGHG� WKDW� WKHUH� LV� QRW� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� JURXSV�
�S ������7KH�UHVXOWV�FRQFHUQLQJ�WKH�DQDO\VLV�FDUULHG�RXW�DUH�VKRZQ�DW�7DEOH������
�
�
�
�
�
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7DEOR��������7KH�$129$�UHVXOWV�DFFRUGLQJ�WR�WKH�FRPSDULVRQ�RI�WKH�WRWDO�SRLQWV�
REWDLQHG�IURP�DOO�WKH�TXHVWLRQV�LQ�WKH�6566��

6HFWLRQV� Q� 0HDQ� 6WG��
'HYLDWLRQ�

)� S� /HYHQH�
�� ��� ������� �������

����� ���� ����
�� ��� ������� �������
�� ��� ������� �������
�� ��� ������� �������
�� ��� ������� �������

7RWDO� ��� ������� �������
�
�

������),1',1*6�&21&(51,1*�7+(�6(&21'�68%352%/(0�
�
�

�7KH� 6HFRQG� 6XESUREOHP�� � � ,V� WKHUH� DQ\� GLIIHUHQFH� EHWZHHQ� JHQGHU� LQ� WHUPV� RI� VHOI�
UHJXODWLRQ�VNLOOV�WRZDUGV�ZHE�EDVHG�HGXFDWLRQ"�
�
)RU� WKLV�VXESUREOHP�ZLWK�ZKLFK� WKH�TXHVWLRQ�RI�ZKHWKHU� WKHUH� LV�D�GLIIHUHQFH�EHWZHHQ�
JHQGHU� LQ� WHUPV� RI� VHOI�UHJXODWLRQ� VNLOOV� WRZDUGV� ZHE�EDVHG� HGXFDWLRQ� LV� UHVHDUFKHG��
LQGHSHQGHQW�W�WHVW�DQDO\VLV�LV�GRQH�XVLQJ�DYHUDJH�VFRUHV�WKDW�SDUWLFLSDQWV�DFKLHYHG�LQ�DOO�
VFDOHV��+RZHYHU�LW�LV�FRQFOXGHG�WKDW�WKHUH�LV�QRW�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�JHQGHU�
�S!������ 7KHUHIRUH� ZH� FDQ� GHGXFH� WKDW� WKH� FRUUHODWLRQ� EHWZHHQ� JHQGHU� DQG� VHOI�
UHJXODWLRQ� VNLOOV� WRZDUGV� ZHE� EDVHG� HGXFDWLRQ� LV� DW� WKH� OHYHO� RI� � S!���� LV� VWDWLFDOO\�
LQVLJQLILFDQW���7KH�UHVXOWV�FRQFHUQLQJ�WKH�DQDO\VLV�FDUULHG�RXW�DUH�VKRZQ�DW�7DEOH������
�
�
7DEOH��������,QGHSHQGHQW�VDPSOHV�W�WHVW�UHVXOWV�RI�6566�DFFRUGLQJ�WR�WKH�JHQGHUV�
� JHQGHU� 1� 0HDQ� 6WG��'HYLDWLRQ� S�
$YHUDJH�
SRLQWV�

�� ��� ������ ������ ������� ��� ������ ������
�
�

������),1',1*6�&21&(51,1*�7+(�7+,5'�68%352%/(0�
�
�

7KH�7KLUG�6XESUREOHP��,V�WKH�VXFFHVV�RI�VWXGHQWV�ZLWK�KLJK�OHYHO�RI�FRJQLWLYH�IOH[LELOLW\�
KLJKHU�WKDQ�WKH�VWXGHQWV�ZLWK�ORZ�OHYHO�FRJQLWLYH�IOH[LELOLW\"�
� �



����

,Q� WKLV� VXESUREOHP�ZLWK�ZKLFK� WKH� TXHVWLRQ� RI�ZKHWKHU� � WKH� VXFFHVV� RI� VWXGHQWV�ZLWK�
KLJK� OHYHO�RI� FRJQLWLYH� IOH[LELOLW\� LV� KLJKHU� WKDQ� WKH� VWXGHQWV�ZLWK� ORZ� OHYHO� FRJQLWLYH�
IOH[LELOLW\� LV� UHVHDUFKHG�� SHUFHQWDJH� RI� VXFFHVV� �DFFXUDF\�� WKDW� VWXGHQWV� DFKLHYHG� LQ�
FRJQLWLYH� IOH[LELOLW\� WHVW� DQG� WKH� VFRUHV� WKDW� VWXGHQWV� DFKLHYHG� LQ�ZHE�EDVHG�SUREOHPV�
DUH�XVHG��$V�D� UHVXOW�RI� WKH�DQDO\VLV�FDUULHG�RXW��ZKHQ� WKH�7DEOH����� LV�H[DPLQHG��DW�D�
VLJQLILFDQFH� OHYHO� RI� ����� ������ � S�� ������ � D� VLJQLILFDQW� FRUUHODWLRQ� EHWZHHQ� VWXGHQWV
�
FRJQLWLYH�IOH[LELOLW\�DQG�VXFFHVV�FRXOG�QRW�EH�DVFHUWDLQHG���
�
�
7DEOH��������&RUUHODWLRQ�EHWZHHQ�VWXGHQWV¶�DFKLHYHPHQWV�DQG�FRJQLWLYH�IOH[LELOLW\�
� � )7B$FFXUDF\� 6FRUH�
)7B$FFXUDF\� 3HDUVRQ�

&RUUHODWLRQ�
�� �����

S� � �����
1� ��� ���

6FRUH� 3HDUVRQ�
&RUUHODWLRQ�

����� ��
S� ����� �
1� ��� ���

�
�

������),1',1*6�&21&(51,1*�7+(�)2857+�68%352%/(0�
�
�

7KH� )RXUWK� 6XESUREOHP�� � ,V� WKH� VHOI� UHJXODWLRQ� VNLOOV� RI� VWXGHQWV� ZLWK� KLJK� OHYHO� RI�
FRJQLWLYH�IOH[LELOLW\�KLJKHU�WKDQ�WKH�VWXGHQWV�ZLWK�ORZ�OHYHO�FRJQLWLYH�IOH[LELOLW\"� �
�
,Q� WKLV� VXESUREOHP�ZLWK�ZKLFK� WKH� TXHVWLRQ� RI�ZKHWKHU� � WKH� VHOI� UHJXODWLRQ� VNLOOV� � RI�
VWXGHQWV�ZLWK�KLJK�OHYHO�RI�FRJQLWLYH�IOH[LELOLW\�KLJKHU�WKDQ�WKH�VWXGHQWV�ZLWK�ORZ�OHYHO�
FRJQLWLYH� IOH[LELOLW\� LV� UHVHDFKHG�� SHUFHQWDJH� RI� VXFFHVV� WKDW� VWXGHQWV� DFKLHYHG� LQ�
FRJQLWLYH� IOH[LELOLW\� WHVW� DQG� WKH� DYHJDUH� VFRUHV� WKDW� VWXGHQWV�DFKLHYHG� LQ� VFDOH�RI� VHOI�
UHJXODWLRQ�VNLOOV�DUH�XVHG��$V�D�UHVXOW�RI�WKH�DQDO\VLV�FDUULHG�RXW��ZKHQ�WKH�WDEOH�EHORZ�LV�
H[DPLQHG��DW�VLJQLILFDQFH�OHYHO�RI��������������S��������D�VLJQLILFDQW�FRUUHODWLRQ�EHWZHHQ�
VWXGHQWV
�FRJQLWLYH�IOH[LELOLW\�DQG�VHOI�UHJXODWLRQ�VNLOOV�FRXOG�QRW�EH�DVFHUWDLQHG��7DEOH�
�������
�
�



����

7DEOH��������&RUUHODWLRQ�EHWZHHQ�VWXGHQWV¶�OHYHO�RI�FRJQLWLYH�IOH[LELOLW\�DQG�6566�
� � )7B$FFXUDF\� 6566B$YHUDJH�
)7B$FFXUDF\� 3HDUVRQ�

&RUUHODWLRQ�
�� ������

S� � �����
1� ��� ���

6566B$YHUDJH� 3HDUVRQ�
&RUUHODWLRQ�

������ ��
S� ����� �
1� ��� ���

�
�
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�
�

7KH�)LIWK�6XESUREOHP��'RHV�WKH�OHYHO�RI�FRJQLWLYH�IOH[LELOLW\�GLIIHU�E\�JHQGHU"�
�
,Q� WKLV� VXESUREOHP� ZLWK� ZKLFK� WKH� TXHVWLRQ� RI� ZKHWKHU� WKHUH� LV� D� GLIIHUHQW� EHWZHHQ�
JHQGHU�LQ�WHUPV�RI�OHYHO�RI�FRJQLWLYH�IOH[LELOLW\�LV�UHVHDUFKHG��LQGHSHQGHQW�W�WHVW�DQDO\VLV�
LV� GRQH� XVLQJ� SHUFHQWDJH� RI� VXFFHVV� WKDW� SDUWLFLSDQWV� DFKLHYHG� LQ� FRJQLWLYH� IOH[LELOLW\�
WHVW� KRZHYHU� LW� LV� FRQFOXGHG� WKDW� WKHUH� LV� QRW� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� JHQGHU�
�S!�������$V�D�UHVXOW�LW�FDQ�EH�GHGXFHG�WKDW�WKH�FRUUHODWLRQ�EHWZHHQ�JHQGHU�DQG�FRJQLWLYH�
IOH[LELOLW\� DW� OHYHO� RI� S������ LV� VWDWLVWLFDOO\� LQVLJQLILFDQW�� 7KH� UHVXOWV� FRQFHUQLQJ� WKH�
DQDO\VLV�FDUULHG�RXW�LV�VKRZQ�DW�7DEOH������
�
�
7DEOH��������,QGHSHQGHQW�VDPSOHV�W�WHVW�UHVXOWV�RI�FRJQLWLYH�IOH[LELOLW\�DFFRUGLQJ�WR�

WKH�JHQGHUV�
� JHQGHU� 1� 0HDQ� 6WG��

'HYLDWLRQ�
S�

36� �� ��� ������� �������� ������� ��� ������� �������
�
�
�
�
�
�
�
�
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�
�

7KH�6L[WK�6XESUREOHP��'RHV�WKH�OHYHO�RI�FRJQLWLYH�IOH[LELOLW\�GLIIHU�E\�FODVV�JURXSV"�
�
,Q�WKLV�VXESUREOHP�ZLWK�ZKLFK�WKH�TXHVWLRQ�RI�ZKHWKHU�WKHUH�LV�D�GLIIHUHQW�EHWZHHQ�FODVV�
JURXSV�LQ�WHUPV�RI�OHYHO�RI�FRJQLWLYH�IOH[LELOLW\�LV�UHVHDUFKHG��LQGHSHQGHQW�W�WHVW�DQDO\VLV�
LV� GRQH� XVLQJ� SHUFHQWDJH� RI� VXFFHVV� WKDW� SDUWLFLSDQWV� DFKLHYHG� LQ� FRJQLWLYH� IOH[LELOLW\�
WHVW�� +RZHYHU� LW� LV� FRQFOXGHG� WKDW� WKHUH� LV� QRW� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� FODVV�
JURXSV���S!�������$V�D�UHVXOW�LW�FDQ�EH�GHGXFHG�WKDW�WKH�FRUUHODWLRQ�EHWZHHQ�FODVV�JURXSV�
DQG� FRJQLWLYH� IOH[LELOLW\� DW� OHYHO� RI� S������ LV� VWDWLVWLFDOO\� LQVLJQLILFDQW�7KH� UHVXOWV�
FRQFHUQLQJ�WKH�DQDO\VLV�FDUULHG�RXW�LV�VKRZQ�DW�7DEOH������
�
�
7DEOH��������,QGHSHQGHQW�VDPSOHV�W�WHVW�UHVXOWV�RI�FRJQLWLYH�IOH[LELOLW\�DFFRUGLQJ�WR�

WKH�FODVV�JURXSV�
6HFWLRQV�

1� 0HDQ� 6WG��
'HYLDWLRQ�

)� S� /HYHQH�
�� ��� ������� ��������

����� ����� �����
�� ��� ������� �������
�� ��� ������� �������
�� ��� ������� ��������
�� ��� ������� �������

7RWDO� ��� ������� �������
�
�

������),1',1*6�&21&(51,1*�7+(�6(9(17+�68%352%/(0�
�
�

7KH� 6HYHQWK� 6XESUREOHP�� ,V� WKHUH� DQ\� GLIIHUHQFH� EHWZHHQ� FODVV� JURXSV� LQ� WHUPV� RI�
VXEGLPHQVLRQV�RI�VHOI�UHJXODWLRQ�VNLOOV�WRZDUGV�ZHE�EDVHG�HGXFDWLRQ"�
�
,Q�RUGHU�WR�ILQG�ZKHWKHU�WKHUH�LV�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�FODVV�JURXSV�LQ�WHUPV�
RI� � � VXEGLPHQVLRQV� RI� VHOI� UHJXODWLRQ� VNLOOV� WRZDUGV� ZHE� EDVHG� HGXFDWLRQ� �/HDUQLQJ�
6WUDWHJLHV��/HDUQLQJ�6NLOOV��6HOI�HIILFDF\��� WKH� WRWDO�SRLQWV� WKDW�DUH�DFKLHYHG�IURP�HDFK�
VXEGLPHQVLRQ� DUH� XVHG� DV� GHSHQGHQW� YDULDEOH� DQG� FODVV� JURXSV� DUH� XVHG� DV� IDFWRU��
$YHUDJH�YDOXH�DQG�VWDQGDUG�GHYLDWLRQ�YDOXH�WKDW�DUH�FRQFHUQLQJ�VWXGHQWV
�RSLQLRQ�DERXW�
VXEGLPHQVLRQV�RI�GLIIHUHQW�VHOI�UHJXODWLRQ�VNLOOV�LQ�RQH�ZD\�DQDO\VLV�RI�YDULDQFH�FDUULHG�



����

RXW�DUH�VKRZQ�DW�7DEOH������,W�FDQ�EH�LQIHUUHG�IURP�WKH�WDEOH�WKDW�VHOI�HIILFDF\�DSSURDFK�
KDV� WKH� KLJKHVW� DYHUDJH�� OHDUQLQJ� VWUDWHJLHV� DSSURDFK� LV� IROORZLQJ� WKH� VHOI�HIILFDF\��
DSSURDFK�WKDW�LV�KDYLQJ�WKH�KLJKHVW�DYHUDJH�DQG�OHDUQLQJ�VNLOOV�DSSURDFK�KDV�WKH�ORZHVW�
DYHUDJH��
�
�

7DEOH��������2QH�ZD\�DQDO\VLV�RI�FODVV��
� 0HDQ� 6WG��

'HYLDWLRQ�
1�

6HOI�(IILFDF\� ����� ����� ���
/HDUQLQJ�6WUDWHJLHV� ����� ����� ���
/HDUQLQJ�6NLOOV� ����� ����� ���
�
�
:KHQ�ZH�WDNH�D�ORRN�DW�7DEOH�����WR�GHILQH�ZKHWKHU�WKH�GLIIHUHQFHV�REVHUYHG�DV�D�UHVXOW�
RI� FRPSDULVRQV� DW� 7DEOH� ���� DUH� VLJQLILFDQW�� LW� FDQ� EH� GHGXFHG� IURP� WKH� YDOXHV� DW�
VLJQLILFDQF\� � FROXPQ� �S ������� S������� WKDW� WKH� GLIIHUHQFH� EHWZHHQ� DYHUDJHV� RI�
DIRUHPHQWLRQHG�YDULDEOHV�LV�VWDWLVWLFDOO\�VLJQLILFDQW��
�
�

7DEOR��������7HVWV�RI�:LWKLQ�6XEMHFWV�&RQWUDVWV�
6RXUFH� IDFWRU� 7\SH�,,,�

6XP�RI�
6TXDUHV�

GI� 0HDQ�
6TXDUH�

)� 6LJ��

IDFWRU� /LQHDU� ����� �� ����� ������ �����
4XDGUDWL
F�

����� �� ����� ����� �����
(UURU�IDFWRU�� /LQHDU� ������� ��� ����� � �

4XDGUDWL
F�

������ ��� ����� � �
�
�
,Q�RUGHU�WR�ILQG�ZKHWKHU�WKHUH�LV�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�FODVV�JURXSV�LQ�WHUPV�
RI� � VXEGLPHQVLRQV�RI� VHOI� UHJXODWLRQ�VNLOOV� WRZDUGV�ZHE�EDVHG�HGXFDWLRQ��D� VLJQLILFDQW�
GLIIHUHQFH� EHWZHHQ� WKH� GLPHQVLRQV� FRXOG� QRW� EH� DVFHUWDLQHG� DV� D� UHVXOW� RI�0$129$�
DQDO\VLV�FDUULHG�RXW����7DEOH������
�
7KH�IDFW�WKDW�FRUUHODWLRQV��S ������S�������LQ�WKH�VHFWLRQ�RI�³IDFWRU´�VKRZQ�DW�7DEOR�����
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DUH� VLJQLILFDQW�� SURYH� WKDW� WKH� GLIIHUHQFHV� EHWZHHQ� WKH� PHDVXUHPHQWV� SHUIRUPHG� DW�
GLIIHUHQW�SHULRGV�DUH�VWDWLVWLFDOO\�VLJQLILFDQW��+RZHYHU�ZKHQ�ZH�DQDO\]H�WKH�FRUUHODWLRQ�
LQ�³IDFWRU�
VHFWLRQ´�ZKLFK�LV�LQGLFDWLQJ�GLIIHUHQWLDWLRQ�RQ�VHFWLRQV�RI�VXEGLPHQVLRQV�RI�
VHOI�UHJXODWLRQ��LW�LV�XQGHUVWRRG�WKDW�DIRUHPHQWLRQHG�FRUUHODWLRQ��S!������LV�LQVLJQLILFDQW��
�
�
7DEOR��������0$129$�DQDO\VLV�RI�FODVV�JURXSV�LQ�WHUPV�RI��VXEGLPHQVLRQV�RI�VHOI�

UHJXODWLRQ�VNLOOV�
(IIHFW� 9DOXH� )� +\SRWKHVLV�

GI�
(UURU�
GI�

6LJ��
IDFWRU� 3LOODL
V�7UDFH� ������ ����� � � ������ ������� �����

:LONV
�/DPEGD� ����� ����� � � ������ ������� �����
+RWHOOLQJ
V�
7UDFH�

����� ����� � � ������ ������� �����
5R\
V�/DUJHVW�
5RRW�

����� ����� � � ������ ������� �����
IDFWRU�
�
6(&7,21�

3LOODL
V�7UDFH� ����� ����� ������ ������
��

�����
:LONV
�/DPEGD� ����� ���� � � ������ ������

��
�����

+RWHOOLQJ
V�
7UDFH�

����� ����� ������ ������
��

�����
5R\
V�/DUJHVW�
5RRW�

����� ����� � � ������ ������� �����
D��([DFW�VWDWLVWLF�
E��7KH�VWDWLVWLF�LV�DQ�XSSHU�ERXQG�RQ�)�WKDW�\LHOGV�D�ORZHU�ERXQG�RQ�WKH�VLJQLILFDQFH�OHYHO��
F��'HVLJQ��,QWHUFHSW���6(&7,21��
�:LWKLQ�6XEMHFWV�'HVLJQ��IDFWRU�

�
�

������),1',1*6�&21&(51,1*�7+(�(,*+7+�68%352%/(0�
�
�

7KH�(LJKWK� 6XESUREOHP�� � $UH� WKH� TXDOLW\� RI� WKH� VWHSV� WKDW� QHHGV� WR� EH� WDNHQ� DQG� WKH�
DOJRULWKP�ORJLF�WKDW�LV�IROORZHG�IRU�VROYLQJ�WKH�SUREOHP�GXULQJ�DSSOLFDWLRQ�RI�SUREOHP�
EDVHG� OHDUQLQJ� WKDW� VWXGHQWV� ZLWK� KLJK� FRJQLWLYH� IOH[LOLW\� SHUIRUPHG� DUH� PRUH�
FRPSUHKHQVLYH�WKDQ�WKH�VWXGHQWV�ZLWK�ORZ�FRJQLWLYH�IOH[LELOLW\"�
�
�
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7DEOH���������&RUUHODWLRQ�EHWZHHQ�VWXGHQWV¶�OHYHO�RI�FRJQLWLYH�IOH[LOLW\�WRZDUGV�
DOJRULWKP�ORJLF�

� � � )OH[LELOLW\�
�� *LYLQJ�3URSHU�&RQWURO�1DPHV� 3HDUVRQ�

&RUUHODWLRQ�
���� �	� �

3� �����
1� ���

�� :ULWLQJ�WKH�SURSHUWLHV�RI�
0HVVDJH/LVW�&ODVV�
�

3HDUVRQ�
&RUUHODWLRQ�

���� �	� �

3� �����
1� ���

�� :ULWLQJ�WKH�&RQVWUXFWRUV�RI�
0HVVDJH/LVW�&ODVV�

3HDUVRQ�
&RUUHODWLRQ�

����� �	� �

3� �����
1� ���

�� :ULWLQJ�WKH�7R6WULQJ���DQG�WKH�
0HVVDJH,QIR���IXQFWLRQ�LQ�
0HVVDJH/LVW�&ODVV�

3HDUVRQ�
&RUUHODWLRQ�

���� �	� �

3� �����
1� ���

�� :ULWLQJ�WKH�SURSHUWLHV�RI�&RQWDFW�
&ODVV�

3HDUVRQ�
&RUUHODWLRQ�

�����

3� �����
1� ���

�
�

�� :ULWLQJ�WKH�&RQVWUXFWRUV�RI�
&RQWDFW�&ODVV�

3HDUVRQ�
&RUUHODWLRQ�

�����

3� �����
1� ���

�� :ULWLQJ�WKH�&RQWDFW,QIR���
IXQFWLRQ�LQ�&RQWDFW�&ODVV�

3HDUVRQ�
&RUUHODWLRQ�

�����

3� �����
1� ���

�� :ULWLQJ�WKH�5HWXUQ0HVVDJHV���
IXQFWLRQ�LQ�&RQWDFW�&ODVV�

3HDUVRQ�
&RUUHODWLRQ�

���� �	� �

3� �����
1� ���

�� :ULWLQJ�WKH�)RUPB/RDG�(YHQW� 3HDUVRQ�
&RUUHODWLRQ�

� 
 �

3� ��
1� ���
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7DEOH���������&RUUHODWLRQ�EHWZHHQ�VWXGHQWV¶�OHYHO�RI�FRJQLWLYH�IOH[LOLW\�WRZDUGV�
DOJRULWKP�ORJLF��FRQWLQXHG��

��� )LOO�$GG�&RQWDFW�%XWWRQ�&OLFN�
(YHQW�

3HDUVRQ�
&RUUHODWLRQ�

�����

3� �����
1� ���

��� ,QFUHDVH�&RQWDFW�&RXQWHU�
$XWRPDWLFDOO\�

3HDUVRQ�
&RUUHODWLRQ�

������

3� �����
1� ���

��� )LOO�6HQG�0HVVDJH�%XWWRQ�&OLFN�
(YHQW�

3HDUVRQ�
&RUUHODWLRQ�

���� �	� �

3� �����
1� ���

��� )LOO�6HOHFWHG�,QGH[�&KDQJH�
(YHQW�

3HDUVRQ�
&RUUHODWLRQ�

����� �	� �

3� �����
1� ���

��� )LOO�'HOHWH�%XWWRQ�&OLFN�(YHQW� 3HDUVRQ�
&RUUHODWLRQ�

����� �	� �

3� �����
1� ���

��� )LOO�&RQWDFW,QIR�%XWWRQ�&OLFN�
(YHQW�

3HDUVRQ�
&RUUHODWLRQ�

����� �	� �

3� �����
1� ���

� 
��&RUUHODWLRQ�LV�VLJQLILFDQW�DW�WKH������OHYHO����WDLOHG���
� 

��&RUUHODWLRQ�LV�VLJQLILFDQW�DW�WKH������OHYHO����WDLOHG���
� D��&DQQRW�EH�FRPSXWHG�EHFDXVH�DW�OHDVW�RQH�RI�WKH�YDULDEOHV�LV�FRQVWDQW��

�
�

,Q�WKH�ZHE�EDVHG�SUREOHP�WKDW�LV�PDGH�XS�IRU�VWXGHQWV�WR�VROYH��VWXGHQWV�DUH�VXSSRVHG�WR�
ZULWH�D�SKRQHERRN�VRIWZDUH��6WXGHQWV�VHQG�WKH�FRGH�WKDW�WKH\�KDYH�ZULWWHQ�UHJDUGLQJ�WR�
WKH�SUREOHP�WR�WKHLU�OHFWXUHU�YLD�ZHE�HQYLURQPHQW��7KH�OHFWXUHU�SUHSDUHV�D�WHPSODWH�VR�
DV�WR�HYDOXDWH�WKH�SUREOHP�DQG�GHILQHV�WKH�WRWDO�VFRUH�VXPPLQJ�XS�WKH�SRLQWV�WKDW�HDFK�
VWXGHQW� DFKLHYHG� IURP� HDFK� VWHS�� ,Q� WHUPV� RI� GHWHUPLQLQJ� WR� ZKDW� H[WHQG� HIILFLHQW� LV�
VWXGHQWV
�FRJQLWLYH�IOH[LELOLW\�LQ�VROYLQJ�SUREOHP��WKH�UHVXOWV�RI�FRJQLWLYH�IOH[LELOLW\�WHVW�
DQG� WKH� SRLQWV� WKDW� VWXGHQWV� DFKLHYHG� LQ� HDFK� VWHS� RI� D� VDPSOH� SUREOHP� ZKLFK� WKH\�
VROYHG�DUH�FRPSDUHG��:KHQ�WKH�7DEOH������LV�H[DPLQHG��LW�LV�VHHQ�WKDW�WKHUH�LV�D�SRVLWLYH�
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OLQHDU�UHODWLRQVKLS��������S������DW������OHYHO�RI�VLJQLILFDQFH�LQ�VWHSV���������������������
��� DQG� ��� �:ULWLQJ� WKH� SURSHUWLHV� RI�0HVVDJH/LVW� &ODVV��:ULWLQJ� WKH�&RQVWUXFWRUV� RI�
0HVVDJH/LVW� &ODVV�� :ULWLQJ� WKH� 7R6WULQJ��� DQG� WKH� 0HVVDJH,QIR��� IXQFWLRQ� LQ�
0HVVDJH/LVW�&ODVV��:ULWLQJ�WKH�5HWXUQ0HVVDJHV���IXQFWLRQ�LQ�&RQWDFW�&ODVV��)LOO�6HQG�
0HVVDJH� %XWWRQ� &OLFN� (YHQW�� )LOO� 6HOHFWHG� ,QGH[� &KDQJH� (YHQW�� )LOO� 'HOHWH� %XWWRQ�
&OLFN� (YHQW�� )LOO� &RQWDFW,QIR� %XWWRQ� &OLFN� (YHQW�� DQG� DOVR� WKHUH� DUH� SRVLWLYH� OLQHDU�
UHODWLRQVKLS��������S������LQ�RUGHU�LQ�ERWK�FDVHV�DW������OHYHO�RI�VLJQLILFDQFH�LQ����6WHS�
�*LYLQJ�3URSHU�&RQWURO�1DPHV���
�
$FFRUGLQJ� WR� 7DEOH� ������ LW� FDQ� EH� VDLG� WKDW� WKHUH� LV� D� SRVLWLYH� OLQHDU� UHODWLRQVKLS�
EHWZHHQ� FRJQLWLYH� IOH[LELOLW\� DQG� ZULWLQJ� SURSHUWLHV� DQG� FRQVWUXFWRUV� GHSHQGHQW� WR�
FODVVHV���
�
:KHQ� ZH� ORRN� DW� WKH� VWHSV� WKDW� KDYH� SRVLWLYH� OLQHDU� UHODWLRQVKLS�� ZH� FDQ� VD\� WKDW�
VWXGHQWV�ZKR�KDYH�KLJKHU�FRJQLWLYH�IOH[LELOLW\�OHYHO�DOVR�KDYH�DGYDQFHG�SUREOHP�VROYLQJ�
VNLOOV��6WXGHQWV�ZKR�DUH�VXFFHVVIXOO� WKURXJK�WKH�QHFHVVDU\�DOJRULWKP�VWHSV�WR�VROYH�WKH�
SUREOHP��DUH�PRUH�VXFFHVVIXO�WKDQ�RWKHU�VWXGHQWV�LQ�WKH�IOH[LELOLW\�WHVW�DQG�LW�LV�VHHQ�WKDW�
WKH\�IXOILOO�VXFFHVVIXOO\�WKH�XQGHUO\LQJ�SURJUDPPLQJ�VWHSV��
�
�

�

�
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�
�
7KH�DLP�RI�WKLV�VWXG\�LV�WKH�FRPSDULVRQ�RI�WKH�VHOI�UHJXODWLRQ�VNLOOV�WRZDUGV�ZHE�EDVHG�
OHDUQLQJ� DQG� FRJQLWLYH� IOH[LELOLW\� OHYHO� RI� VWXGHQWV�ZKLFK� DUH� WDNLQJ� FRXUVH�&�� WKDW� LV�
OHFWXUHG� DV�ZHE� DVVLVWHG� SUREOHP� EDVHG� HGXFDWLRQ� DQG� DOVR� LV� WKH� DQDO\VH� RI�ZKHWKHU�
WKHUH�LV�D�VLJQLILFDQW�GLIIHUHQFH�E\�FODVV�JURXSV�DQG�JHQGHU��
�
7KURXJK�WKH�DQDO\VHV�FDUULHG�RXW����VXESUREOHP�VHQWHQFHV�DUH�WULHG�WR�EH�DQVZHUHG��$V�D�
UHVXOW� WKHUH� LV� QR�GLIIHUHQFH�EHWZHHQ�FODVV� JRXSV� LQ� WHUPV�RI� WKH� VHOI� UHJXODWLRQ� VNLOOV�
WRZDUGV�ZHE�EDVHG�OHDUQLQJ�DQG�OHYHO�RI�FRJQLWLYH�IOH[LELOLW\��6LPLODUO\�WKHUH�LV�DOVR�QRW�
VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� JHQGHU� LQ� WHUPV� RI� VHOI� UHJXODWLRQ� VNLOOV� WRZDUGV� ZHE�
EDVHG�OHDUQLQJ�DQG�OHYHO�RI�FRJQLWLYH�IOH[LELOLW\��
�
:KHQ�WKH�OLWHUDWXUH�LV�UHYLHZHG��LW�LV�VHHQ�WKDW�WKHUH�DUH�DOVR�RWKHU�UHVHDUFKHV�UHDFKLQJ�WR�
VLPLODU� UHVXOWV��6XFFHVVIXOO� VWXGHQWV�KDYH� DQ� DFWLYH� UROH� LQ� OHDUQLQJ�ZKLFK�PHDQV� WKH\�
SURFHVV�QHZ�LQIRUPDWLRQ�PRUH�DFWLYHO\��FRUUHODWH�JLYHQ�DQG�QHZ�LQIRUPDWLRQ��RUJDQL]H�
WKH�PDWHULDO� SUHVHQWHG��GHILQH� DQ� DLP� IRU� WKHPVHOYHV�� SODQ� WKHLU� VWUDWHJLHV� DQG� DVN� IRU�
KHOS� ZKHQ� UHTXLUHG�� ,Q� RWKHU� ZRUGV� VXFFHVIXOO� VWXGHQWV� DUUDQJH� WKHLU� RZQ� OHDUQLQJ�
DFWLYLWLHV�WKHPVHOYHV��%ODQG���������UHJXODUO\�DGDSW�WKHLU�RZQ�HIIRUWV�WKDW�DUH�EDVHG�RQ�
WKHLU�OHDUQLQJ�RXWFRPHV��=LPPHUPDQ�DQG�RWKHUV���������,W�LV�DOVR�LQGLFDWHG�WKDW�WKHUH�LV�
DOVR�GLIIHUHQFH�EHWZHHQ�RYHUDFKLHYHLQJ�DQG�XQGHUDFKLHYLQJ�VWXGHQWV�LQ�WHUPV�RI�GHJUHH�
RI�PRWLYDWLRQ��5XEDQ�DQG�5HLV����������
�
6WXGLHV� WRZDUGV�DQDO\VLQJ� WKH�DIIHFW�RI� WHDFKLQJ� VHOI� UHJXODWRU\� OHDUQLQJ� VNLOOV�GHFODUH�
WKDW�VWXGHQWV�SDUWLFLSDWLQJ�LQ�VXFK�D�WUDLQLQJ��H[KLELW�PRUH�UHIOHFWLYH�EHKDYLRU�DQG�WKHLU�
VNLOO�LQ�DWWULEXWLQJ�VXFFHVV�DQG�IDLOXUH�LV�GHYHORSHG��0DVXL�DQG�'H�&RUWH���������'HVSLWH�
WKH� IDFW� WKDW� LW� LV� SRVVLEOH� WR� GHYHORS� VHOI� UHJXODWLRQ� VNLOOV� E\� H[SHULHQFH�� LW� LV� WLPH�
FRQVXPLQJ�DQG�LWV�HIILFLHQF\�LV�OLPLWHG��7KHUHIRUH�LW�ZLOO�EH�XVHIXO�WR�VXSSRUW�VWXGHQWV
�
VHOI�UHJXODWRU\�OHDUQLQJ�VNLOOV�DQG�WR�SURYLGH�VWXGHQWV�ZLWK�OHDUQLQJ�JXLGDQFH�WKURXJKRXW�
WKH� VWXGLHV� DQG� SUDFWLFHV� RQ� GHYHORSLQJ� WKHVH� VNLOOV� DW� KLJKHU� HGXFDWLRQ�7XUDQ� DQG�
'HPLUHO���������



����

�
$OSHU�DQG�'HU\DNXOX��������DVVHUWHG�LQ�WKH�UHVHDUFK�WKH\�GLG�WKDW�DV�D�UHVXOW�RI�DQDO\VLV��
WKH\�FDUULHG�RXW��WKHUH�LV�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�VWXGHQWV
�VFRUHV�DFKLHYHG�IURP�
SUHWHVW�SRVWWHVW� DQG� SUHWHVW�UHWHQWLRQ� WHVW� LQ� ZHE� PHGLDWHG� SUREOHP� EDVHG� OHDUQLQJ�
DSSOLFDWLRQ�� ,Q� RWKHU� ZRUGV� WKH\� SURYHG� WKDW� H[SHULPHQWDO� SURFHGXUH� VLJQLILFDQWO\�
LQFUHDVHV�WKH��VWXGHQW�VXFFHVV�DQG�OHDUQLQJ�UHWHQWLRQ��2Q�WKH�RWKHU�KDQG�WKHUH�FRXOG�QRW�
EH�VSHFLILHG�D�VLJQLILFDQW�GLIIHUHQFH�LQ�WHUPV�RI�VWXGHQWV
�VXFFHVV��VWXGHQWV
�DWWLWXWH�DQG��
OHDUQLQJ�UHWHQWLRQ�RI�FRJQLWLYH�IOH[LELOLW\�YDULDEOH��
�
$FFRUGLQJ� WR� -RQDVVHQ� DQG� *UDERZVNL� ������� WKHUH� LV� DQ� H[SHFWDWLRQ� WRZDUGV�
FRJQLWLYHO\� IOH[LEOH� VWXGHQWV� WKDW� WKH\� JDLQ� WKH� FRQWURO� DQG� DXWRQRP\� RI� WKHLU� RZQ�
OHDUQLQJ� DQG� WKH\� DOVR� SUHIHU� GHGXFWLYH� OHDUQLQJ�� &RQVHTXHQWO\�� D� UHTXLUHPHQW� IRU�
GHWHUPLQLQJ�LPSDFWV�RI�FRJQLWLYH�IOH[LELOLW\�RQ�VWXGHQWV
�VXFFHVV��VWXGHQWV
�DWWLWXGH�DQG�
OHDUQLQJ� UHWHQWLRQ�� ZKLFK� LV� LQGLYLGXDO� GLIIHUHQFH� LQ� VWXGHQW� GLUHFWHG� SUREOHP� EDVHG�
OHDUQLQJ� WKDW� ZLOO� EH� UHDOLVHG� LQ� ZHE� HQYLURQPHQW�� FUHDWHV� WKH� EDVLF� SUREOHP� RI� WKLV�
UHVHDUFK��$V�D�UHVXOW�RI�DQDO\VHV�FDUULHG�RXW��LW�LV�FRQFOXGHG�WKDW�WKHUH�LV�QRW�D�VLJQLILFDQW�
GLIIHUHQFH� EHWZHHQ� FRJQLWLYH� IOH[LELOLW\� DQG� VNLOO� RI� SUREOHP� VROYLQJ� LQ� SURJUDPPLQJ�
FRXUVH��
�
7KHUH� LV� QR� GLIIHUHQFH� EHWZHHQ� JURXSV� DQG� JHQGHU� LQ� WHUPV� RI� VHOI� UHJXODWLRQ� VNLOOV�
WRZDUG� ZHE� EDVHG� SURJUDPPLQJ� ODQJXDJH� HGXFDWLRQ�� ,W� LV� FRQFOXGHG� WKDW� WKHUH� LV�
GLIIHUHQFH� EHWZHHQ� WKLQNLQJ� RI� VWXGHQWV� ZKLFK� DUH� VWXG\LQJ� LQ� %DKoHúHKLU� 8QLYHUVLW\�
DERXW� VHOI� HIILFDF\�� OHDUQLQJ� VNLOOV� DQG� OHDUQLQJ� VWUDWHJLHV� GLPHQVLRQV� WKDW� DUH�
VXEGLPHQVLRQV�RI�VHOI�UHJXODWLRQ�VNLOOV��

������68**(67,216�
L�� 7KH� LPSDFW� RI� SUREOHP� EDVHG� HGXFDWLRQ� RQ� VWXGHQW� VXFFHVV� FDQ� EH� DQDO\]HG�

JURXSLQJ�SDUWLFLSDQWV� LQWR� WZR� WKDW�DUH� UHFHLYLQJ�ZHE�EDVHG�HGXFDWLRQ�DQG� WKDW�
DUH�QRW�UHFHLYHLQJ�ZHE�EDVHG�HGXFDWLRQ��
�

LL�� 7KH� FRUUHODWLRQ� EHWZHHQ� FRJQLWLYH� IOH[LELOLW\� DQG� GLIIHUHQW� DSSURDFKHV��
HGXFDWLRQDO�HQYLURQPHQW�LQ�GLIIHUHQW�VFKRROV�FDQ�EH�DQDO\]HG��
�



����

LLL�� 7KH� FRUUHODWLRQ� EHWZHHQ� VHOI� UHJXODWLRQ� VNLOOV� DQG� GLIIHUHQW� DSSURDFKHV��
HGXFDWLRQDO�HQYLURQPHQW�LQ�GLIIHUHQW�VFKRROV�FDQ�EH�DQDO\]HG��
�

LY�� $�ZHE�EDVHG�HQYLURQPHQW�FDQ�EH�GHYHORSHG�WR�LQFUHDVH�FRJQLWLYH�IOH[LELOLW\�DQG�
DOVR� FRQWULEXWLRQ� RI� WKLV� ZHE� EDVHG� HQYLURQPHQW� LQWR� LQFUHDVLQJ� FRJQLWLYH�
IOH[LELOLW\�FDQ�EH�DQDO\]HG��
�

Y�� (IIHFWV� RI� FRJQLWLYH� IOH[LELOLW\� OHYHOV� RQ� LQWHUIDFH� GHVLJQ� ZLWK� ZHE� EDVHG�
HQYLURQPHQW�FDQ�EH�DQDO\]HG��
�

YL�� ,Q� SURJUDPPLQJ� ODQJXDJH� WHDFKLQJ�� DQDO\VLV�DQG�GHVLJQ� RI�VRIWZDUH�LQWHUIDFHV��
GHSHQGLQJ� RQ� WKH� DJH�UDQJHV� RI�WKH� SURFHVV� RI�FRJQLWLYH�IOH[LELOLW\� FDQ� EH�
VHDUFKHG��
�

YLL�� 'LIIHUHQW�VFLHQWLILF� ILHOG� VWXGLHV� ZKLFK� DQDO\VLV� WKH� UHODWLRQVKLS� EHWZHHQ� VHOI�
UHJXODWLRQ�UHFRYHU\�DQG�FRJQLWLYH�IOH[LELOLW\�OHYHO�FDQ�EH�SODQQHG���
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5()(5(1&(6�
�
�

%RRNV�

%DUURZV��+��6���������+RZ�WR�GHVLJQ�D�SUREOHP�EDVHG�FXUULFXOXP�IRU�WKH�SUHFLOLQLFDO�
\HDUV��1HZ�<RUN��6SULQJHU�3XEOLVKLQJ��

%HUQKDUGW��9��/���������7KH�6RFLDO�3RUWIROLR��$�&RPSUHKHQVLFH�)UDPHZRUN�IRU�6FKRRO�
,PSURYHPHQW���QG�HGQ��8QLWHG�6WDWHV�RI�$PHULFD��(\H�2Q�(GXFDWLRQ��

'HOLVVH��5���������7KH�3UREOHP�%DVHG�/HDUQLQJ�3URFHVV��+RZ�WR�8VH�3UREOHP�%DVHG�
/HDUQLQJ�LQ�WKH�&ODVVURRP��$VVRFLDWLRQ�IRU�6XSHUYLVLRQ�DQG�&XUULFXOXP�
'HYHORSPHQW��$6&'���

'XFK��%��-���	�*URK��6��(���	�$OOHQ��'��(���������7KH�3RZHU�RI�3UREOHP�%DVHG�
/HDUQLQJ��6W\OXV�3XEOLVKLQJ��//&��6���

-RQDVVHQ��'DYLG�+��	�*UDERZVNL��%DUEDUD�/���������+DQGERRN�RI�,QGLYLGXDO�
'LIIHUHQFH��/HDUQLQJ��DQG�,QVWUXFWLRQ��+LOOVGDOH��1-��/DZUHQFH�(UOEDXP�
$VVRFLDWHV��3XEOLVKHUV�

0HUULDP��6��%���������&DVH�VWXG\�UHVHDUFK�LQ�HGXFDWLRQ��D�TXDOLWDWLYH�DSSURDFK��-RVVH\�
%DVV�,QF��3XEOLVKHUV��6DQ�)UDQFLVFR��

3HOHFK��-��5���������%HQHGLFWLQH�SHGDJRJ\�WKURXJK�D�FRQVWUXFWLYLVW�OHQV��&XUULFXODU�
WKHRUL]LQJ�RI�D�KLGK�VFKRRO�PDWK�WHDFKHU�WXUQHG�FROOHJH�SURIHVVRU��1DWLRQDO�
&ROOHJH�RI�(GXFDWLRQ��1DWLRQDO�/RXLV�8QLYHUVLW\��86$��

5KHP��-���������3UREOHP�%DVHG�/HDUQLQJ��$Q�,QWURGXFWLRQ��7KH�1DWLRQDO�7HDFKLQJ�	�
/HDUQLQJ�)RUXP��8�6�$���2U\[�3UHV�������

6DEDQ��$���������g÷UHQPH�g÷UHWPH�6�UHFL��$QNDUD��1REHO�<D\ÕQ�'D÷ÕWÕP��
6DYLQ�%DGHQ��0��	�0DMRU��&��+���������)RXQGDWLRQ�RI�3UREOHP�EDVHG�/HDUQLQJ��6RFLHW\�

IRU�5HVHDUFK�LQWR�+LJKHU�(GXFDWLRQ��2SHQ�8QLYHUVLW\�3UHVV��8.��
7RUS��/��	�6DJH��6���������3UREOHPV�DV�3RVVLELOLWLHV��3UREOHP�%DVHG�/HDUQLQJ�IRU�.�����

$6&'�3XEOLVKHU��
8GHQ��/��	�%HDXPRQW��&���������7HFKRQRORJ\�DQG�3UREOHP�%DVHG�/HDUQLQJ��

,QIRUPDWLRQ�6FLHQFH�3XEOLVKLQJ��/RQGRQ��8.��
:LONLH�.���	�%XUQV�,���������3UREOHP�%DVHG�/HDUQLQJ��$�+DQGERRN�IRU�1XUVHV��1HZ�

<RUN��3DOJUDYH�0DFPLOODQ�
=LPPHUPDQ��%�-���	�%RQQHU�6��	�.RYDFK�5���������'HYHORSLQJ�VHOI�UHJXODWHG�OHDUQHUV��

EH\RQG�DFKLHYHPHQW�WR�VHOI�HIILFDF\��:DVKLQJWRQ��$PHULFDQ�3V\FKRORJLFDO�
$VVRFLDWLRQ��



����

3HULRGLFDOV�

$NSÕQDU��(��	�(UJLQ��g���������3UREOHPH�GD\DOÕ�|÷UHQPH�\DNODúÕPÕQD�\|QHOLN�|÷UHQFL�
J|U�úOHUL��øQ|Q��hQLYHUVLWHVL�(÷LWLP�)DN�OWHVL�'HUJLVL�����SS��������

$OSHU��$��	�'HU\DNXOX��'���������7KH�(IIHFW�RI�&RJQLWLYH�)OH[LELOLW\�RQ�6WXGHQWV¶�
$FKLHYHPHQW�DQG�$WWLWXGHV�LQ�:HE�0HGLDWHG�3UREOHP�%DVHG�/HDUQLQJ��
(GXFDWLRQ�DQG�6FLHQFH������SS�������

$OWXQ��$���������3DWWHUQV�LQ�FRJQLWLYH�SURFHVV�DQG�VWUDWHJLHV�LQ�K\SHUWH[W�UHDGLQJ��$�
FDVH�VWXG\�RI�WZR�H[SHULHQFHG�FRPSXWHU�XVHUV���-RXUQDO�RI�(GXFDWLRQDO�
0XOWLPHGLD�DQG�+\SHUPHGLD��������SS���������

$UÕFÕ��1���	�.ÕGÕPDQ��(���������0HVOHNL�YH�7HNQLN�2UWD�g÷UHWLPGH�3UREOHPH�'D\DOÕ�
g÷UHQPH�<|QWHPLQLQ�$NDGHPLN�%DúDUÕ\D�9H�g÷UHQPHQLQ�.DOÕFÕOÕ÷ÕQD�(WNLVL��
H�-RXUQDO�RI�1HZ�:RUOG�6FLHQFHV�$FDGHP\��

%D÷FÕ��1���������g÷UHWLP�V�UHFLQGH�|÷UHQFL\H�YH�|÷UHQLP�DPDFÕQD�\|QHOLN�\HQL�
\DNODúÕPODU��0LOOL�(÷LWLP�'HUJLVL��SS�������

%LUJHJDUG��*��	�/LQGTXLVW��8���������&KDQJH�LQ�6WXGHQW�$WWLWXGH�DW�WKH�0HGLFDO�6FKRRO�
DIWHU�WKH�,QWURGXFWLRQ�RI�3UREOHP�%DVHG�/HDUQLQJ��0HGLFDO�(GXFDWLRQ������SS��
�������

&LIWFL��6��	�0H\GDQ��$��	�(NWHP��,��6���������6RV\DO�%LOJLOHU�g÷UHWLPLQGH�3UREOHPH�
'D\DOÕ�g÷UHQPH\L�.XOODQPDQÕQ�g÷UHQFLOHULQ�%DVDUÕVÕQD�9H�7XWXPODUÕQD�(WNLVL��6HOFXN�

8QLYHUVLWHVL�6RV\DO�%LOLPOHU�(QVWLWXVX�'HUJLVL������SS�����������
'H�9ULHV��(��	�'H�-RQJ��7���������7KH�GHVLJQ�DQG��HYDOXDWLRQ�RI�K\SHUWH[W�VWUXFWXUHV�IRU�

VXSSRUWLQJ�GHVLJQ�SUREOHP�VROYLQJ���,QVWUXFWLRQDO�6FLHQFH������SS�����������
'LJJV��/���/����������6WXGHQW�$WWLWXGH�7RZDUGV�DQG�$FKLHYHPHQW�LQ�6FLHQFH�LQ�$�

3UREOHP�%DVHG�/HDUQLQJ�(GXFDWLRQDO�([SHULHQFH��'LVVHUWDWLRQ�$EVWUDFW�,QGH[��
������������$��

�'RFK\��)��	�0LHQ�6��	�3LHW�9DQ�GHQ�%��	�'DYLG�*���������(IIHFWV�RI�SUREOHP�EDVHG�
OHDUQLQJ��$�PHWD�DQDO\VLV��/HDUQLQJ�DQG�,QVWUXFWLRQ������SS�����������

'RGV��5���������$Q�DFWLRQ�UHVHDUFK�VWXG\�RI�WKH�HIIHFWLYHQHVV�RI�SUREOHP�EDVHG�OHDUQLQJ�
LQ�SURPRWLQJ�WKH�DFTXLVLWLRQ�DQG�UHWHQWLRQ�RI�NQRZOHGJH��-RXUQDO�IRU�WKH�
(GXFDWLRQ�RI�WKH�*LIWHG������SS�����±�����

'|NPH��ø���������0LOOL�H÷LWLP�EDNDQOÕ÷Õ��0(%��LON|÷UHWLP����6ÕQÕI�IHQ�ELOJLVL�GHUV�
NLWDEÕQÕQ�ELOLPVHO�V�UHo�EHFHULOHUL�\|Q�QGHQ�GH÷HUOHQGLULOPHVL��øON|÷UHWLP�
RQOLQH��������SS��������

'XFK��%��-���������:ULWLQJ�SUREOHPV�IRU�GHHSHU�XQGHUVWDQGLQJ��7KH�3RZHU�RI�3UREOHP�
EDVHG�/HDUQLQJ��9LUJLQLD��SS���������



����

(OVIDKHL��'���������$�&RPSDULVRQ�RI�3UREOHP�%DVHG�DQG�7UDGLWLRQDO�/DHUQLQJ�LQ�
$OJHEUD�,,��'LVVHUWDWLRQ�$EVWUDFW�,QGH[������������$��

*DOODJKHU��6��$��	�6WHSLHQ��:��-��	�5RVHQWKDO��+���������7KH�(IIHFWV�RI�3UREOHP�EDVHG�
/HDUQLQJ�RQ�3UREOHP�6ROYLQJ��*LIWHG�&KLOG�4XDUWHUWO\���������SS�����������

+PHOR��&��(��	�)HUUDUL��0���������7KH�SUREOHP�EDVHG�OHDUQLQJ�WXWRULDO��&XOWLYDWLQJ�
KLJKHU�RUGHU�WKLQNLQJ�VNLOOV��-RXUQDO�IRU�WKH�(GXFDWLRQ�RI�7KH�*LIWHG����������
SS�����±�����

+VX��<��&���������(YDOXDWLRQ�WKHRU\�LQ�SUREOHP�EDVHG�OHDUQLQJ�DSSURDFK��(5,&�
'RFXPHQW�('���������SS�����������

-RQHV��5��:���������3UREOHP�EDVHG�OHDUQLQJ��GHVFULSWLRQ��DGYDQWDJHV��GLVDGYDQWDJHV��
VFHQDULRV�DQG�IDFLOLWDWLRQ��$QDHVWKHVLD�DQG�,QWHQVLYH�&DUH�����������SS������
�����

.DSWDQ��)���	�.RUNPD]��+���������3UREOHPH�GD\DOÕ�|÷UHQPH�\DNODúÕPÕQÕQ�KL]PHW�|QFHVL�
IHQ�|÷UHWPHQOHULQLQ�SUREOHP�o|]PH�EHFHULOHUL�YH�|]�\HWHUOLN�LQDQo�G�]H\OHULQH�
HWNLVL��)LIWK�1DWLRQDO�6FLHQFH�DQG�0DWKHPDWLFV�(GXFDWLRQ�&RQJUHVV��2'78��
3URFHHGLQJV�%RRN��SS������±������

.KRLQ\��)��(���������7KH�(IIHFWLYHQHVV�RI�3UREOHP�%DVHG�/HDUQLQJ�1XUVH�3UDFWLWLRQHU�
(GXFDWLRQ��'LVVHUWDWLRQ�$EVWUDFWV�,QWHUQDWLRQDO������SS��������

.RPPHUV��3��$��0���������)RXU�VWDJHV�LQ�HVLJQLQJ�HGXFDWLRQDO�K\SHUPHGLD��,QIRUPDWLRQ�
DQG�&RPPXQLFDWLRQ�7HFKQRORJLHV�LQ�(GXFDWLRQ��$�)RFXV�RQ�&RJQLWLYH�7RROV��
ø]PLU��7�UNL\H��(JH�hQLYHUVLWHVL��SS�����������

.ZDQ��&��<���������:KDW�LV�SUREOHP�EDVHG�OHDUQLQJ��3%/���,W�LV�PDJLF��P\WK�DQG�
PLQGVHW��&HQWUH�IRU�'HYHORSPHQW�RI�7HDFKLQJ�DQG�/HDUQLQJ���������SS���±���

0DVXL��&��	�'H�&RUWH��(���������/HDUQLQJ�WR�UHIOHFW�DQG�WR�DWWULEXWH�FRQVWUXFWLYHO\�DV�
EDVLF�FRPSRQHQWV�RI�VHOI�UHJXODWHG�OHDUQLQJ��%ULWLVK�-RXUQDO�RI�(GXFDWLRQDO�
3V\FKRORJ\������SS�����±�����

0LOOHU��&��.��	�3HWHUVRQ��5��/���������&UHDWLQJ�D�SRVLWLYH�FOLPDWH��&RRSHUDWLYH�OHDUQLQJ��
6DIH�DQG�5HVSRQVLYH�6FKRROV��
KWWS���ZZZ�LQGLDQD�HGX�aVDIHVFKO�FRRSHUDWLYHBOHDUQLQJ�SGI����������������

1RUPDQ�*��5��	�6FKPLGW�+��*���������7KH�SV\FKRORJLFDO�EDVLV�RI�SUREOHP�EDVHG�
OHDUQLQJ��D�UHYLHZ�RI�WKH�HYLGHQFH��$FDGHPLF�0HGLFLQH����������SS�����±�����

5RK��.��+���������3UREOHP���%DVHG�/HDUQLQJ�LQ�0DWKHPDWLFV��(ULF�&OHDULQJKRXVH�IRU�
6FLHQFH�0DWKHPDWLF�DQG�(QYHULPHQWDO�(GXFDWLRQ�3XEOLFDWLRQV��&RORPEXV��
2+��

5XEDQ��/��	�5HLV��6��0���������3DWWHUQV�RI�VHOI�UHJXODWRU\�VWUDWHJ\�XVH�DPRQJ�ORZ�
DFKLHYLQJ�DQG�KLJK�DFKLHYLQJ�XQLYHUVLW\�VWXGHQWV��5RHSHU�5HYLHZ���������



����

6DYRLH��-��	�+XJKHV�$��6���������3UREOHP�%DVHG�/HDUQLQJ�DV�&ODVVURRP�6ROXWLRQ��
(GXFDWLRQDO�/HDGHUVKLS�6WUDWHJLHV�)RU�6XFFHVV���������SS���������

6SLUR��5��	�-HKQJ��-���������&RJQLWLYH�IOH[LELOLW\�DQG�K\SHUWH[W��7KHRU\�DQG�WHFKQRORJ\�
IRU�WKH�QRQOLQHDU�DQG�PXOWLGLPHQVLRQDO�WUDYHUVDO�RI�FRPSOH[�VXEMHFW�PDWWHU��,Q�
1L[��'���6SLUR��5��(GV����&RJQLWLRQ��HGXFDWLRQ�DQG�PXOWLPHGLD��([SORULQJ�LGHDV�
LQ�KLJK�WHFKQRORJ\��SS�����������

6SULQJHU��/��	�6WDQQH��0��(��	�'RQRYDQ�6��6���������(IIHFWV�RI�VPDOO�JURXS�OHDUQLQJ�RQ�
XQGHUJUDGXDWHV�LQ�VFLHQFH��PDWKHPDWLFV��HQJLQHHULQJ��DQG�WHFKQRORJ\��$�PHWD�
DQDO\VLV��5HYLHZ�RI�(GXFDWLRQDO�5HVHDUFK����������SS���������

6ZLQGOHU��*���������6SLUR¶V�&RJQLWLYH�)OH[LELOLW\�7KHRU\��([DPLQLQJ�7KH�7KHRU\�
7KURXJK�)�h�6RV\DO�%LOLPOHU�'HUJLVL��������������D�/LWHUDWXUH�5HYLHZ��)RUW�
+D\V�6WDWH�8QLYHUVLW\�

7ROKXUVW��'���������+\SHUWH[W��K\SHUPHGLD��PXOWLPHGLD�GHILQHG"��(GXFDWLRQDO�
7HFKQRORJ\���������SS���������

7RUS��7��/���������:KDW�,V�3UREOHP�%DVHG�/HDUQLQJ"�:LQJVSUHDG�-RXUQDO��:HE�
(GLWLRQ��SS�������

7XUDQ��6��	�'HPLUHO��g���������7KH�5HODWLRQVKLS�%HWZHHQ�6HOI�5HJXODWHG�/HDUQLQJ�
6NLOOV�$QG�$FKLHYHPHQW��$�&DVH�)URP�+DFHWWHSH�8QLYHUVLW\�0HGLFDO�6FKRRO��
+DFHWWHSH�hQLYHUVLWHVL�(÷LWLP�)DN�OWHVL�'HUJLVL��+��8��-RXUQDO�2I�(GXFDWLRQ��
����SS�����������

:DUG��-��'��	�/HH�&��/���������$�UHYLHZ�RI�SUREOHP�EDVHG�OHDUQLQJ��-RXUQDO�RI�)DPLO\�
DQG�&RQVXPHU�6FLHQFHV�(GXFDWLRQ����������SS����±����

<DPDQ�6��	�<DOoÕQ��1���������)HO�ELOJLVL�|÷UHWLPLQGH�SUREOHPH�GD\DOÕ�|÷UHQPH�
\DNODúÕPÕQÕQ�\DUDWÕFÕ�G�ú�QPH�EHFHULVLQH�HWNLVL��øON|÷UHWLP�2QOLQH���������SS��
�������

<DPDQ��6��	�<DOoÕQ��1���������)HQ�H÷LWLPLQGH�SUREOHPH�GD\DOÕ�|÷UHQPH�\DNODúÕPÕQÕQ�
SUREOHP�o|]PH�YH�|]�\HWHUOLN�LQDQo�G�]H\OHULQLQ�JHOLúLPLQH�HWNLVL��+DFHWWHSH�
hQLYHUVLWHVL�(÷LWLP�)DN�OWHVL�'HUJLVL������SS�����±�����
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2WKHU�3XEOLFDWLRQV�

$N��ù���������7KH�(IIHFW�RI�6WXGHQWV¶�/HYHO�3ULRU�.QRZOHGJH�DQG�$SSURDFKHV�WR�
/HDUQLQJ�RQ�3HUFHLYHW�3UREOHP�6ROYLQJ�6NLOOV�DQG�0RWLYDWLRQ�LQ�&RPSXWHU�
6XSSRUWHG�3UREOHP�%DVHG�/HDUQLQJ��7KHVLV�IRU�3K'��'HJUHH��$QNDUD�
8QLYHUVLWHVL��(%(���

$OSHU��$��<���������:HE�2UWDPOÕ�3UREOHPH�'D\DOÕ�2÷UHQPHGH�%LOLVVHO�(VQHNOLN�
'X]H\LQLQ�2÷UHQFL�%DVDUÕVÕ�YH�7XWXPODUÕ�8]HULQGHNL�(WNLVL��7KHVLV�IRU�3K'��
'HJUHH��$QNDUD�8QLYHUVLWHVL��(%(��

$QGU�H��(���0�XOOHU�-��	�5LVW�7��������7KH�SSS�SHUVRQD��D�PXOWLSXUSRVH�DQLPDWHG�
SUHVHQWDWLRQ�DJHQW���,Q�3URFHHGLQJV�RI�WKH�ZRUNVKRS�RQ�$GYDQFHG�YLVXDO�
LQWHUIDFHV�$9,¶�����$&0��1HZ�<RUN��1<��86$��SS�����±�����

$WDL]L��0���������dHYULPLoL��2QOLQH��<DSÕFÕ�g÷UHQPH�dHYUHOHUL��$oÕN�YH�X]DNWDQ�H÷LWLP�
VHPSR]\XPX��������0D\ÕV��
KWWS���DRI���DQDGROX�HGX�WU�ELOGLULOHU�0XUDWB$WDL]L�GRF�DGUHVLQGHQ������������
WDULKLQGH�DOÕQPÕVWÕU��

%Dú��7���������7KH�&RPSDULVRQ�RI�6HOI�5HJXODWLRQ�6NLOOV�$FURVV�*UDGH�/HYHOV�LQ�:HE�
%DVHG�(GXFDWLRQ��7KHVLV�IRU�0�6��'HJUHH��+DFHWWHSH�8QLYHUVLW\�

%ODQG��/��6���������7KH�HIIHFWV�RI�D�VHOI�UHIOHFWLYH�OHDUQLQJ�SURFHVV�RQ�VWXGHQW�DUW�
SHUIRUPDQFH��7KHVLV�IRU�0�6��'HJUHH��7KH�)ORULGD�6WDWH�8QLYHUVLW\�6FKRRO�RI�
9LVXDO�$UWV�DQG�'DQFH��

%XERQLF��(��-���������,PSURYLQJ�6WXGHQW�/HDUQLQJ�DQG�$WWLWXGH�7KURXKJ�3UREOHP�%DVHG�
/HDUQLQJ��7KHVLV�IRU�0�6��'HJUHH��$VKODQG�8QLYHUVLW\��

'DQVHUHDX��'��)���������/HDUQLQJ�VWUDWHJ\�5HVHDUFK��LQ�&KLSPDQ�DQG�*ODVHU��(GV���
7KLQNLQJ�DQG�/HDUQLQJ�6NLOOV��5HODWLQJ�,QVWUXFWLRQ�WR�%DVLF�5HVHDUFK��
+LOOVGDOH��1-��(UOEDXP��

'HGH��&��	�/HZLV��0���������$VVHVVPHQW�RI�(PHUJLQJ�(GXFDWLRQDO�7HFKQRORJLHV�7KDW�
0LJKW�$VVLVW�DQG�(QKDQFH�6FKRRO�WR�:RUN�7UDQVLWLRQV��:DVKLQJWRQ��'&��
1DWLRQDO�7HFKQLFDO�,QIRUPDWLRQ�6HUYLFH��

'HYHFL��+���������6RV\DO�%LOJLOHU�'HUVLQGH�3UREOHPH�'D\DOÕ�g÷UHQPHQLQ�g÷UHQFLOHULQ�
'HUVH�øOLúNLQ�7XWXPODUÕQD��$NDGHPLN�%DúDUÕODUÕQD�YH�+DWÕUODPD�'�]H\OHULQH�
(WNLVL��7KHVLV�IRU�3K'��'HJUHH��(VNLVHKLU�8QLYHUVLWHVL��(%(��

'XFK�%��-���������3UREOHP�EDVHG�OHDUQLQJ��8QLYHUVLW\�RI�'HODZDUH��
KWWS���ZZZ�XGHO�HGX�SEO����������������

*|NPHQ��6��ø���������(IIHWV�RI�3UREOHP�%DVHG�/HDUQLQJ�RQ�6WXGHQWV¶�(QYLURQPHQWDO�
$WWLWXGH�WKURXJK�/RFDO�YV��1RQORFDO�(QYLURQPHQWDO�3UREOHPV��7KHVLV�IRU�0�6��
'HJUHH��0LGGOH�(DVW�7HFKQLFDO�8QLYHUVLW\��)%(��



����

*�QEDWDU��0��6���������(IIHWV�RQ�&UHDWLYH�7KLQNLQJ�6NLOOV�DQG�$WWLWXGH�RI�6WXGHQWV�GXH�
WR�WKH�:HE�0HGLDWHG�3UREOHP�%DVHG�/HDUQLQJ��7KHVLV�IRU�0�6��'HJUHH��
<�]�QF��<ÕO�8QLYHUVLW\��6%(��

*�USÕQDU��(���������7ÕS�(÷LWLPLQGH�g÷UHWLP�7HNQRORMLOHUL��(�gJUHQPH�9H�3UREOHPH�
'D\DOÕ�gJUHQPH�(QWHJUDV\RQX��7KHVLV�IRU�0�6��'HJUHH��$QWDO\D��

*�UVXO��)���������7KH�HIIHWFV�RI�2QOLQH�DQG�)DFH�WR�)DFH�3UREOHP�%DVHG�/HDUQLQJ�
$SSURDFKHV�RQ�6WXGHQW¶V�$FDGHPLF�$FKLHYHQWV��7KHLU�$WWLWXGHV�WRZDUGV�
0DWKHPDWLFV��7KHVLV�IRU�3K'��'HJUHH��$QNDUD�8QLYHUVLW\��(%(��

.HDUVOH\��*����������&RJQLWLYH�)OH[LELOLW\�7KHRU\���KWWS���ZZZ�JZX�HGX�aWLS�VSLUR�KWPO��
������������WDULKLQGH�XODúÕOPÕúWÕU��

.XúGHPLU��0���������$Q�DQDO\VH�RI�WKH�(IIHFW�RI�3UREOHP�%DVHG�/HDUQLQJ�0RGHO�RQ�WKH�
6WXGHQWV�6XFFHVV��$WWLWXGH�DQG�0RWLYDWLRQV��7KHVLV�IRU�0�6��'HJUHH��0XVWDID�
.HPDO�8QLYHUVLW\��6%(��

g]GHPLU��6���������:HE�RUWDPÕQGD�ELUH\VHO�YH�LúELUOLNOL�SUREOHP�WHPHOOL�|÷UHQPHQLQ�
HOHúWLUHO�G�ú�QPH�EHFHULVL��DNDGHPLN�EDúDUÕ�YH�LQWHUQHW�NXOODQÕPÕQD�\|QHOLN�
WXWXPD�HWNLOHUL��7KHVLV�IRU�3K'��'HJUHH��*D]L�hQLYHUVLWHVL��(%(��

6SLUR��5��-��	�)HOWRYLFK��3��-��	�-DFREVHQ��0��-��	�&RXOVRQ��5��/���������&RJQLWLYH�
)OH[LELOLW\��&RQVWUXFWLYLVP��DQG�+\SHUWH[W��5DQGRP�DFFHVV�LQVWUXFWLRQ�IRU�
DGYDQFHG�NQRZOHGJH�DFTXLVLWLRQ�LQ�LOO�VWUXFWXUHG�GRPDLQV��,Q�7��'XII\�DQG�'��
-RQDVVHQ��(GV���&RQVWUXFWLYLVP�DQG�WKH�7HFKQRORJ\�RI�,QVWUXFWLRQ��+LOOVGDOH��
1-���/DZUHQFH�(UOEDXP�$VVRFLDWHV��

6SLUR��5��-��	�-HKQJ��-��&���������&RJQLWLYH�)OH[LELOLW\�DQG�+\SHUWH[W��7KHRU\�DQG�
WHFKQRORJ\�IRU�WKH�QRQOLQHDU�DQG�PXOWLGLPHQVLRQDO�WUDYHUVDO�RI�FRPSOH[�VXEMHFW�
PDWWHU��,Q�'��1L[�DQG�5��-��6SLUR��(GV��&RJQLWLRQ��(GXFDWLRQ��DQG�0XOWLPHGLD��
([SORULQJ�,GHDV�LQ�+LJK�7HFKQRORJ\��+LOOVGDOH��1-���/DZUHQFH�(UOEDXP�
$VVRFLDWHV��

ùDKLQ��$���������7R�$QDO\VH�WKH�(IIHFW�RI�3UREOHP�%DVHG�/HDUQLQJ�$SSURDFK�RQ�
$FDGHPLF�6XFFHVV�RI�6WXGHQWV�LQ�7HDFKLQJ�%DVLF�(OHNWULFDO�&LUFXLWV�LQ�*HQHUDO�
3K\VLFV�/DERUDWRU\�&RXUVH��7KHVLV�IRU�0�6��'HJUHH��$WDW�UN�hQLYHUVLW\��(%(��

7DYXNoX��.���������)HQ�%LOJLVL�'HUVLQGH�3UREOHPH�'D\DOÕ�g÷UHQPHQLQ�g÷UHQPH�
hU�QOHULQH�(WNLVL��7KHVLV�IRU�0�6��'HJUHH��.DUDHOPDV�hQLYHUVLWHV��6%(��

7HNHGHUH��+���������(IIHW�RI�/RFXV�RI�&RQWURO�LQ�:HE�$VVLVWHG�3UREOHP�%DVHG�/HDUQLQJ�
RQ�6WXGHQWV¶�6XFFHVV��3UREOHP�6ROYLQJ�6NLOOV�DQG�$WWLWXGHV�WR�/HDUQLQJ��7KHVLV�
IRU�3K'��'HJUHH��*D]L�hQLYHUVLWHVL��(%(��

8VOX��*���������2UWD|÷UHWLP�0DWHPDWLN�'HUVLQGH�3UREOHPH�'D\DOÕ�g÷UHQPHQLQ�
g÷UHQFLOHULQ�'HUVH�øOLVNLQ�7XWXPODUÕQD��$NDGHPLN�%DúDUÕODUÕQD�YH�.DOÕFÕOÕN�
'�]H\OHULQH�(WNLVL��7KHVLV�IRU�0�6��'HJUHH��%DOÕNHVLU�8QLYHUVLWHVL��)%(��



����

:DOVK��$���������7KH�WXWRU�LQ�SUREOHP�EDVHG�OHDUQLQJ��D�QRYLFH¶V�JXLGH��(G��6FLDUUD��(��
)���0F0DVWHU�8QLYHUVLW\��)DFXOW\�RI�+HDOW�6FLHQFHV��
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$33(1',;���±�6XUYH\�$������6HOI�5HJXODWLRQ�6NLOOV�6FDOH��
�����6WURQJO\�$JUHH�������$JUHH�������1HLWKHU�$JUHH�1RU�'LVDJUHH�������'LVDJUHH�������
6WURQJO\�'LVDJUHH�
�
� 48(67,216� �� �� �� �� ��
�� $W� ZHE� EDVHG� HGXFDWLRQ�� ,� FDQ� HDVLO\� RYHUFRPH� WKH�

SUREOHP�,�IDFH��
� � � � �

�� $W�ZHE�EDVHG�HGXFDWLRQ��LI�WKH�VXEMHFW�GRHV�QRW�DWWUDFW�P\�
DWWHQWLRQ�� ,� EHFRPH� RFFXSLHG� LQ� GLIIHUHQW� DSSOLFDWLRQV�
�ZHE��JDPH�HWF����

� � � � �

�� $W�ZHE�EDVHG�HGXFDWLRQ��,�GHILQH�LPSRUWDQW�FRQFHSWV�DERXW�
VXEMHFW�DQG�IRFXV�RQ�WKHP��

� � � � �

�� $W� ZHE� EDVHG� HGXFDWLRQ�� EHIRUH� VWDUWLQJ� WR� D� QHZ�
VXEMHFW�DFWLYLW\�� ,� DVVHVV� �ZKHWKHU� ,� DFKLHYHG� WKH� DLPV� RI�
SUHYLRV�VXEMHFW��

� � � � �

�� $W�ZHE�EDVHG�HGXFDWLRQ�� ,� UHYLVH�ZKDW� ,�KDYH� OHDUQHG� IRU��
FRQVROLGDWLRQ��

� � � � �
�� $W� ZHE� EDVHG� HGXFDWLRQ�� ,� UHFHLYH� KHOS� IURP� UHVSRQVLEOH�

LQVWUXFWRU�ZKHQ�,�KDYH�GLIILFXOW\�� � � � � �
�� ,� XVH� WLPH� WKDW� ,� VSHQW�RQ�ZHE�HIILFLHQWO\� LQ� WKH� VFRSH�RI�

ZHE�EDVHG�HGXFDWLRQ��
� � � � �

�� $W�ZHE�EDVHG� HGXFDWLRQ�� ,� DQDO\VH� WKH� OHDUQLQJ� SURFHVV� ,�
H[SHULHQFHG��

� � � � �
�� $W�ZHE�EDVHG� HGXFDWLRQ�� � ,� UHFHLYH�KHOS� IURP�VWXGHQWV�ZKHQ� ,�

KDYH�GLIILFXOW\ � � � � � �
��� $W�ZHE�EDVHG�HGXFDWLRQ��,�VWLFN�WR�P\�ZRUNLQJ�SODQ�� � � � � �
��� $W� ZHE� EDVHG� HGXFDWLRQ�� QR� PDWWHU� KRZ� PXFK� ,� KDYH�

GLIILFXOW\�,�EHOLHYH�WKDW�,�ZLOO�DFKLHYH�WKH�DLP��
� � � � �

��� $W�ZHE�EDVHG� HGXFDWLRQ�� ,� ILQG� D�ZD\�RI�RYHUFRPLQJ� WKH�
REVWDFOHV�WKDW�,�IDFH�LQ�RUGHU�WR�DFKLHYH�WKH�DLP��FRPSOHWH�
WKH�DFWLYLW\��

� � � � �

��� $W�ZHE�EDVHG� HGXFDWLRQ�� ,� LQTXLUH�KRZ�PXFK�DQG�ZKDW� ,�
OHDUQHG�DIWHU�,�KDYH�FRPSOHWHG�DQ�DFWLYLW\�VXEMHFW��

� � � � �
��� $W�ZHE�EDVHG�HGXFDWLRQ��,�PDNH�D�VXPPHU\�RI�ZKDW�,�KDYH�

VWXGLHG��
� � � � �

��� $W�ZHE�EDVHG� HGXFDWLRQ�� ,�SUHIHU�SOD\LQJ� FRPSXWHU�JDPH�
HYHQ�LI�LW�GRHV�QRW�DWWUDFN�P\�DWWHQWLRQ�WR�FRPSOHWH�DFWLYLW\�
,�KDYH�VWDUWHG��

� � � � �

��� $W�ZHE� EDVHG� HGXFDWLRQ�� ,� GHYHORS� VWUDWHJ\� VR� DV� WR� XVH�
WLPH�HIILFLHQWO\��
�

� � � � �

���
$W� ZHE� EDVHG� HGXFDWLRQ�� ,� GR� QRW� KDYH� GLIILFXOW\� LQ� EHLQJ�
PRWLYDWHG� LQ� RUGHU� WR� FRPSOHWH� WKH� VWXG\� HYHQ� LI� LW� GRHV� QRW�
DWWUDFN�P\�DWWHQWLRQ �
�

� � � � �



����

� 48(67,216� �� �� �� �� ��
��� $W�ZHE�EDVHG� HGXFDWLRQ�� ,� WKLQN�DERXW� WRSLFV� DUJXHG�DQG�

IRUP� P\� RZQ� FODLP� LQ� RUGHU� VXSSRUW� RU� UHIXWH� WKH�
DUJXPHQW��

� � � � �

��� $W� ZHE� EDVHG� HGXFDWLRQ�� ,� GR� QRW� KDYH� GLIILFXOW\� LQ�
UHFHLYLQJ�KHOS��

� � � � �
��� $W�ZHE�EDVHG�HGXFDWLRQ��,�MRLQ�RQOLQH�DUJXPHQWV�DERXW�WKH�

VXEMHFW�,�KDYH�OHDUQHG�DQG�DVN�TXHVWLRQV��
� � � � �

��� $W�ZHE�EDVHG� HGXFDWLRQ�� ,� FDQ� VXFFHVVIXOO\� FRPSOHWH� WKH�
DFWLYLWLHV�DERXW�VXEMHFW��

� � � � �
��� $W�ZHE�EDVHG�HGXFDWLRQ��,�UHYLVH�WKH�VXEMHFW�WKDW�,�GLG�QRW�

XQGHUVWDQG��
� � � � �

��� $W�ZHE�EDVHG�HGXFDWLRQ��,�IUHTXHQWO\�WXUQ�EDFN�WR�VXEMHFW�,�
KDG�GLIILFXOW\��

� � � � �

��� $W�ZHE�EDVHG�HGXFDWLRQ��,�SUHIHU�VXUILQJ�LQ�WKH�ZHE�HYHQ�LI�
GRHV� QRW� DWWUDFN� P\� DWWHQWLRQ� UDWKHU� WKDW� FRPSOHWLQJ� WKH�
DFWLYLW\�,�KDYH�VWDUWHG��

� � � � �

��� $W�ZHE�EDVHG�HGXFDWLRQ��,�H[DPLQH�WKH�FRQVLVWHQF\�RI�QHZ�
LQIRUPDWLRQ�,�REWDLQHG�ZLWK�JLYHQ�LQIRUPDWLRQ��

� � � � �
��� $W�ZHE�EDVHG�HGXFDWLRQ�� ,� WU\� WR�GR�P\�EHVW�HYHQ� LI� ,�GR�

QRW�OLNH�WKH�VXEMHFW�,�VWXG\�RU�UHDG���
� � � � �

��� 'XULQJ�ZHE�EDVHG�HGXFDWLRQ��,�JHW�ERUHG�TXLFNO\�DQG�OHDYH�
WKH�VWXG\�XQFRPSOHWH���

� � � � �
��� $W�ZHE�EDVHG�HGXFDWLRQ��,�PD\�OLPLW�WKH�WLPH�IRU�DFWLYLWLHV�WKDW�,�

ZLOO�PDNH �� � � � � �
��� $W�ZHE�EDVHG� HGXFDWLRQ�� ,� WU\� WR� UHPHPEHU�ZKDW� ,� NQRZ�

DERXW�WKH�VXEMHFW�PHQWLRQHG��
� � � � �

��� $W�ZHE�EDVHG�HGXFDWLRQ��,�WU\�WR��FRUUHODWH�JLYHQ�DQG�QHZ�
LQIRUPDWLRQ�,�REWDLQHG���

� � � � �
��� ,�LQTXLUH�UHDOLELW\�RI�WKH�LQIRUPDWLRQ�,�REWDLQHG�IURP�ZHE�� � � � � �
��� $W�ZHE�EDVHG�HGXFDWLRQ��,�GHILQH�WKH�ZD\�WKDW�,�ZLOO�IROORZ�

EHIRUH�VWDUWLQJ�WR�VWXG\�D�QHZ�VXEMHFW��
� � � � �

��� $W�ZHE�EDVHG�HGXFDWLRQ��,�WKLQN�RYHU�,�KDYH�OHDUQHG�DQG�,�
WU\�WR�XQGHUVWDQG�ZKDW�,�UHDOO\�OHDUQHG��

� � � � �
��� 3URMHFW�EDVHG�OHDUQLQJ�HQFRXUDJHV�VWXGHQWV� WR�GR�UHVHDUFK�

DQG�LPSURYHV�FUHDWLYLW\��
� � � � �

��� 6HOI�DVVHVVPHQW�RI�ZKDW�,�OHDUQHG�LV�LPSRUWDQW�IRU�PH�� � � � � �
��� $W�ZHE�EDVHG�HGXFDWLRQ���,�UHYLHZ�WKH�VXEMHFW�DFWLYLW\�WKDW�

,� KDYH� FRPSOHWHG� DQG� ,� FKHFN�ZKHWKHU� ,� KDYH� OHDUQHG� RU�
QRW���

� � � � �

��� $W�ZHE�EDVHG�HGXFDWLRQ���ZKHQ�,�REWDLQ�D�QHZ�LQIRUPDWLRQ�
,�UHYLVH�SUHYLRXV�VXEMHFW�DQG�,�UHODWH� WKH�QHZ�LQIRUPDWLRQ�
DQG�SUHYLRXV�VXEMHFW��

� � � � �
���
�

$W� ZHE� EDVHG� HGXFDWLRQ�� ZKHQ� ,� FRPSOHWH� D� VXEMHFW�� ,�
UHYLHZ� ZKDW� NLQG� RI� D� ZD\� GLG� ,� IROORZHG� IURP� WKH�
EHJLQQLQJ��

� � � � �



����

� 48(67,216� �� �� �� �� ��
��� $W�ZHE�EDVHG�HGXFDWLRQ��,�FDQ�HDVLO\�UHDFK�WKH�KHOS�,�QHHG�� � � � � �
��� $W�ZHE�EDVHG�HGXFDWLRQ��,�EHOLHYH�WKDW�,�ZLOO�EH�VXFFHVVIXOO �� � � � � �
��� $W� ZHE� EDVHG� HGXFDWLRQ�� ,� GR� P\� EHVW� WR� RYHUFRPH� WKH�

REVWDFOH�WKDW�,�IDFH�DERXW�FRXUVH���
� � � � �

��� $W�ZHE�EDVHG�HGXFDWLRQ��ZKHQ�,�REWDLQ�D�QHZ�LQIRUPDWLRQ��
,�UHYLHZ�P\�NQRZOHGJH�DERXW�WKH�VXEMHFW��,�WU\�WR�FRPELQH�
WKHP�ERWK��

� � � � �

��� $W�ZHE� EDVHG� HGXFDWLRQ�� ,� DP� LQVLVWHG� RQ� XQGHUVWDQGLQJ�
WKH�VXEMHFW�WKDW�,�KDG�GLIILFXOW\�LQ�XQGHUVWDQGLQJ��

� � � � �
��� $W�ZHE�EDVHG�HGXFDWLRQ��,�PDNH�D�ZRUNLQJ�SODQ�IRU�PH�� � � � � �
��� $W� ZHE� EDVHG� HGXFDWLRQ�� ,� FDQ� HVWLPDWH� KRZ�PXFK� WLPH�

ZLOO� ,� VSDUH� IRU� DQ� DFWLYLW\� WKDW� ,�ZLOO�PDNH�EHIRUH� ,� VWDUW�
WKH�DFWLYLW\��

� � � � �

��� &RPSXWHU� DSSOLFDWLRQV� VXFK� DV� FRPSXWHU� JDPH� DQG� ZHE�
DUH� QRW� IDFWRUV� WKDW�ZRXOG� FDXVH�PH� JLYH� XS� WKH� DFWLYLW\�
DERXW�VXEMHFW��

� � � � �

��� $W�ZHE�EDVHG�HGXFDWLRQ��,�FRQVLGHU�WKH�SRVVLELOLW\�WKDW�WKH�
LQIRUPDWLRQ�,�REWDLQHG�FDQ�EH�ZURQJ�RU�LPSHUIHFW��

� � � � �
��� $W�ZHE�EDVHG�HGXFDWLRQ��,�WU\�WR�VSHFLI\�RXWOLQH�RI�WKH�WH[W�

WKDW�,�ZLOO�UHDG��
� � � � �

��� $W� ZHE� EDVHG� HGXFDWLRQ�� ,� LQVLVW� RQ� FRPSOHWLQJ� WKH�
DFWLYLW\���

� � � � �
��� $W� ZHE� EDVHG� HGXFDWLRQ�� ,� WDNH� QRWHV� RI� VXEMHFW� ZKHQ� ,�

WKLQN�WKDW�LW�LV�LPSRUWDQW��
� � � � �

��� ,W� LV� LPSRUWDQW� IRU� PH� WR� FRUUHODWH� JLYHQ� DQG� QHZ�
LQIRUPDWLRQ���

� � � � �
��� $W� ZHE� EDVHG� HGXFDWLRQ�� ,� WKLQN� ,� KDYH� RSSRUWXQLW\� IRU�

VHOI�DVVHVVPHQW�WR�GHILQH�KRZ�PXFK�,�KDYH�OHDUQHG��
� � � � �

��� ,� FDQ� PDNH� XVH� RI� ZHE� EDVHG� HGXFDWLRQ� ILW� IRU� P\� RZQ�
OHDUQLQJ�VW\OH��

� � � � �
��� $W�ZHE�EDVHG�HGXFDWLRQ��,�NQRZ�WR�ZKRP�ZKHUH�,�ZLOO�DVN�

IRU�KHOS��
� � � � �

��� $W�ZHE�EDVHG�HGXFDWLRQ���,�XVH�GLIIHUHQW�OHDUQLQJ�VW\OHV�LQ�RUGHU�
WR�EH�PRUH�VXFFHVVIXOO� � � � � �

��� ,� FDQ� XVH� ZHE� EDVHG� HGXFDWLRQ� ILWWLQJ� ZHOO� ZLWK� P\� RZQ�
OHDUQLQJ�VW\OH�� � � � � �

��� $W�ZHE�EDVHG�HGXFDWLRQ�� ,� FDQ�ZRUN� LQ�FRRSHUDWLRQ�ZLWK�RWKHU�
VWXGHQWV�WKDLQJ�WKH�FRXUVH�� � � � � �

��� $W�ZHE�EDVHG�HGXFDWLRQ��,�UHDG�WH[WV�D�FRXSOH�RI�WLPHV�LQ�RUGHU�
WR� OHDUQ� PRUH� HIILFLHQWO\� ,� EHOLHYH� WKDW� DQ\� LQIRUPDWLRQ� LV�
DEVROXWHO\�DFFXUDWH��

� � � � �

��� $W�ZHE� EDVHG� HGXFDWLRQ�� ,� GHYHOHS� OHDUQLQJ� VW\OHV� ILWWLQJ�ZHOO�
ZLWK�P\�RZQ�OHDUQLQJ�VW\OH� � � � � �

��� $W�ZHE�EDVHG�HGXFDWLRQ���,�JR�RYHU�VRPH�DFWLYLWLHV�DERXW�VXEMHFW�
,�OHDUQHG�IRU�D�PRUH�HIILFLHQW�OHDUQLQJ�� � � � � �
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��� $W�ZHE�EDVHG� HGXFDWLRQ�� ,� UHYLHZ� OLWHUDWXUH� RQ�ZHE�XVLQJ� NH\�

ZRUGV�DERXW�VXEMHFW��
�

� � � � �

��� $W� ZHE� EDVHG� HGXFDWLRQ�� ,� VHDUFK� IRU� PHWKRGV� RQ� KRZ� WR�
HQKDQFH�P\�SHUIRUPDQFH�� � � � � �

��� $W�ZHE�EDVHG�HGXFDWLRQ��LW�LV�HDV\�IRU�PH�WR�PDNH�DFWLYLWLHV�� � � � � �
��� $W�ZHE�EDVHG�HGXFDWLRQ��,�UHFHLYH�KHOS�IURP�VRXUFHV�RQ�WKH�ZHE�

ZKHQ�,�KDYH�GLIILFXOW\�� � � � � �
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