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(YD�0LOODQ��8QLYHUVLW\�RI�0DODJD��HYD#OFF�XPD�HV�
 

$EVWUDFW��&ROODERUDWLYH�3UREOHP�6ROYLQJ��&36��LV�D�NH\�VNLOO�IRU�WKH�PRGHUQ�ZRUNSODFH��:H�
GR� QRW�� KRZHYHU�� KDYH� ZLGHO\� DFFHSWHG� ZD\V� RI� DVVHVVLQJ� DQG�PRQLWRULQJ� &36� WR� LQIRUP�
HGXFDWRUV�DQG� OHDUQHUV�DQG�HQDEOH�WKH�SURYLVLRQ�RI�HIIHFWLYH�VXSSRUW��7KLV�SDSHU�UHSRUWV�WKH�
ILQGLQJV�RI�DQ�HPSLULFDO�VWXG\�LQYROYLQJ����VFKRRO�VWXGHQWV�DJHG�������\HDUV�WDNLQJ�SDUW�LQ�D�
��GD\�+DFN�(YHQW��7KH�DQDO\VLV�LGHQWLILHV�WKH�REVHUYDEOH�VLJQLILHUV�RI�&36�DQG�RIIHUV�D�VWHS�
WRZDUGV�WKH�GHVLJQ�RI�DXWRPDWHG�GDWD�FDSWXUH�SURWRFROV�DQG�&36�OHDUQLQJ�DQDO\WLFV���

,QWURGXFWLRQ�
&ROODERUDWLYH�3UREOHP�6ROYLQJ��&36��LV�D�WHUP�WKDW�LV�LQFUHDVLQJO\�XVHG�WR�UHIHU�WR�WKH�SURFHVV�RI�D�QXPEHU�RI�
SHUVRQV�ZRUNLQJ�WRJHWKHU�DV�HTXDOV�WR�VROYH�D�SUREOHP��/XFNLQ�HW�DO���LQ�SUHVV���,W�EULQJV�WRJHWKHU�WKLQNLQJ�DQG�
UHVHDUFK�DERXW� WKH�VHSDUDWH� WRSLFV�RI� µFROODERUDWLRQ¶�DQG�µSUREOHP�VROYLQJ¶��ERWK�RI�ZKLFK�KDYH�D�VXEVWDQWLDO�
UHVHDUFK� KLVWRU\� LQ� WKHLU�RZQ�ULJKW��7KH�FKDQJLQJ�QHHGV�RI� WKH�ZRUNSODFH�� WKH� UHFRJQLWLRQ�RI� WKH� LQFUHDVLQJ�
LPSRUWDQFH�RI�ZKDW�DUH�RIWHQ�UHIHUUHG�WR�DV���VW�FHQWXU\�VNLOOV��DQG�WKH�FRQWLQXLQJ�GHYHORSPHQW�RI�LQWHUQDWLRQDO�
FRPSDULVRQ�VWXGLHV�� VXFK�DV� WKH�2(&'�3,6$�HYDOXDWLRQV��KDYH�SURPSWHG�LQWHQVLILHG�LQWHUHVW�LQ�&36��2(&'��
�������:H�GR�QRW��KRZHYHU��KDYH�ZLGHO\�DFFHSWHG�ZD\V�RI�DVVHVVLQJ�DQG�PRQLWRULQJ�&36�WR�LQIRUP�HGXFDWRUV�
DQG� OHDUQHUV� DQG� HQDEOH� WKH�SURYLVLRQ�RI�HIIHFWLYH�VXSSRUW��7KH�3(/$56�SURMHFW� LV�H[SORULQJ� WKH�GHVLJQ�RI�
OHDUQLQJ�DQDO\WLFV�WR�VXSSRUW�&36�LQ�SURMHFW�EDVHG�OHDUQLQJ�VHWWLQJV��$V�SDUW�RI�WKLV�UHVHDUFK��LW�LV�HVVHQWLDO�WR�
LGHQWLI\�WKH�REVHUYDEOH�VLJQLILHUV�RI�HIIHFWLYH�&36�DQG�WR�VSHFLI\�LI�DQG�KRZ�WKH�FDSWXUH�DQG�DQDO\VLV�RI�WKHVH�
VLJQLILHUV� FDQ� EH� DXWRPDWHG�� 2XU� GULYLQJ� UHVHDUFK� TXHVWLRQ� LV��+RZ� FDQ� ZH� DVVHVV� WKH� HIIHFWLYHQHVV� RI� D�
SDUWLFXODU�LQVWDQFH�RI�&36�WR�LQIRUP�WKH�IXWXUH�GHVLJQ�RI�OHDUQLQJ�DQDO\WLFV�DQG�VRIWZDUH�VFDIIROGLQJ"��

0HWKRGRORJ\�
:H�XVH� WKH�(FRORJ\�RI�5HVRXUFHV� �(R5��PRGHO�DQG�D�IUDPHZRUN�WR�DQDO\VH�GDWD�IURP�JURXS�LQWHUDFWLRQV�WR�
LGHQWLI\�&36�SURFHVVHV� �/XFNLQ���������FRPSOHPHQWHG�ZLWK� WKH�ZRUN�RI�&KL�HW�DO���������WR�FDWHJRULVH�WKH�
SURFHVVHV�RI�&36�LGHQWLILHG�WKURXJK�WKH�(R5�&KL�IUDPHZRUN��7KH�DQDO\VLV�IUDPHZRUN��ZKLFK�ZH�XVHG�WR�FRGH�
WKH�LQWHUDFWLRQ�GDWD�FROOHFWHG�LQ�WKH�VWXG\�ZH�UHSRUW�KHUH�LV�LOOXVWUDWHG�LQ�7DEOH����

�
7DEOH����7KH�(R5�&KL�)UDPHZRUN�IRU�$QDO\VLV�
 
&RGH� &RGH�1DPH� 'HILQLWLRQ�
�� 1RQ�DYDLODEOH� 7KH�UHVRXUFH�H[LVWV�ZLWKLQ� WKH�OHDUQHU¶V�FRQWH[W�EXW�LV�QRW�LQ� WKH�OHDUQHU¶V�VHUYLFH����
�� $YDLODEOH� 7KH�UHVRXUFH�LV�LQ� WKH�FRQWH[W�RI�WKH�OHDUQHU��\HW�WKH�OHDUQHU�LV�QRW�HQJDJHG�ZLWK�LW��
�� 3DVVLYH��� 7KH�UHVRXUFH�LV�LQ� WKH�FRQWH[W�DQG�WKH�OHDUQHU�SD\V�DWWHQWLRQ� WR�LW��
�� $FWLYH�� /HDUQHU�SD\V�DWWHQWLRQ� WR�WKH�UHVRXUFH�DQG�SK\VLFDOO\� LQWHUDFWV�ZLWK� WKH�UHVRXUFH��
�� &RQVWUXFWLYH� � /HDUQHU�SD\V�DWWHQWLRQ� WR�DQG�SK\VLFDOO\� LQWHUDFWV�ZLWK�UHVRXUFH��JHQHUDWHV�NQRZOHGJH� IRU�VHOI��
�� ,QWHUDFWLYH�� /HDUQHU�SD\V�DWWHQWLRQ� WR�DQG�SK\VLFDOO\� LQWHUDFWV�ZLWK�D�UHVRXUFH��JHQHUDWHV�NQRZOHGJH� IRU�VHOI�

DQG�KHOSV� RWKHUV�JHQHUDWH�NQRZOHGJH��

7KH�HPSLULFDO�VWXG\��7KH�(GXFDWLRQ�+DFN�������
���VWXGHQWV�DJHG�������\HDUV��QRQH�RI�ZKRP�KDG�SUHYLRXV�H[SHULHQFH�ZLWK�WKH�VWXG\�WHFKQRORJ\�RU�DFWLYLW\��
2YHU� ��� KRXUV� RI� YLGHR�ZDV� FRGHG� E\� WZR� UHVHDUFKHUV� DFFRUGLQJ� WR� WKH� (R5�IUDPHZRUN�DQG� WKH�(R5�&KL�
IUDPHZRUN�� 7KH� FRGLQJ� ZDV� FRPSOHWHG� IURP� WKH� SHUVSHFWLYH� RI� HDFK� LQGLYLGXDO� OHDUQHU�� 5HVRXUFH�XVH�ZDV�
UHFRUGHG�DW����VHFRQG�LQWHUYDOV��7KH�WZR�UHVHDUFKHUV�GLVFXVVHG�DOO�GLVDJUHHPHQWV�DQG�UHDFKHG�D�FRQVHQVXV��

5HVXOWV�
)LJXUH���SUHVHQWV�D�FRPSDULVRQ�RI�WKH�WRWDO�UHVRXUFHV�XVHG�E\�DOO�JURXSV�RI�OHDUQHUV�RYHU�WKH�VDPH���KRXU�SHULRG�
RI�WKH�KDFN�HYHQW��,W�FOHDUO\�LOOXVWUDWHV�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�JURXSV��)RU�H[DPSOH��WKH�JURXS�GHYHORSLQJ�
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WKH�JORYH�SURWRW\SH�PDGH�JUHDWHU�XVH�RI�WKH�DGXOW�UHVRXUFHV�DYDLODEOH�DQG�RI�WKH�WHFKQRORJ\��7KH\�DOVR�LQWHUDFWHG�
ZLWK� WKH�SURWRW\SH��%\�FRPSDULVRQ�� WKH�FRLQ�VRUWHU�JURXS�XVHG�HDFK�RWKHU�DQG�PDGH�KHDY\�XVH�RI�SDSHU�DQG�
LQVWUXFWLRQV��7KH\�XVHG�WKH�SURWRW\SH�FRPSRQHQWV�EXW�KDG�QR�SURWRW\SH�WR�LQWHUDFW�ZLWK�DW�WKLV�WLPH��

�

�
)LJXUH����&RPSDULVRQ�RI�UHVRXUFH�XVH�E\�JURXSV�RI�VWXGHQWV��

�
� 7KH�(R5�&KL�DQDO\VLV�IRU�/��DQG�/��DV�LOOXVWUDWHG�LQ�)LJXUH��D�UHYHDOV�WKDW�WKHUH�LV�RQO\����PLQXWHV��
ZKLFK�LV�OHVV�WKDQ�����RI�WKH�KRXU�ORQJ�VHVVLRQ�LQ�ZKLFK�/��LQWHUDFWV�DW�(R5�&KL�OHYHOV���RU����7KLV�VXJJHVWV�
WKDW�/��HQJDJHV�LQ�OLPLWHG�KLJKHU�RUGHU�LQWHUDFWLRQV�LQ�WKLV�SDUWLFXODU�KRXU�ORQJ�VHVVLRQ�RI�WKH�+DFN�(YHQW��%\�
FRQWUDVW��/���DV�LOOXVWUDWHG�LQ�)LJXUH��E��LQWHUDFWV�DW�(R5�&KL�OHYHOV���RU���IRU����PLQXWHV�������RI�WKH�VHVVLRQ���

�

� �
)LJXUHV��D��/���DQG��E��/����7KH�(R5�&KL�OHYHOV���DQG���DQDO\VLV�IRU�/��DQG�/��IURP�WKH�&RLQ�JURXS��

�
2XU� UHVXOWV�XVLQJ� WKH�(R5�&KL� IUDPHZRUN�VKRZ�WKDW�ERWK�LQGLYLGXDO�VWXGHQWV�DQG�JURXSV�RI�VWXGHQWV�

SUHVHQW�GLIIHUHQW�SDWWHUQV�RI�HQJDJHPHQW�ZLWK�WKH�KXPDQ�DQG�WRRO�UHVRXUFHV�DURXQG�WKHP�GXULQJ�SUDFWLFH�EDVHG�
OHDUQLQJ�DFWLYLWLHV��:H�DUJXH�WKDW�WKHVH�GLIIHUHQFHV�EHWZHHQ�WKH�JURXSV�DQG�LQGLYLGXDO�VWXGHQWV¶�XVH�RI�UHVRXUFHV�
PD\�LQGLFDWH�WKHLU�GLIIHUHQW�GHJUHH�RI�HQJDJHPHQW�ZLWK�WKH�&36�SURFHVV���
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IRU�(PHUJHQW�3URFHVVHV��&RJQLWLYH�6FLHQFH���������������GRL���������M����������������������[�
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5RXWOHGJH��

$FNQRZOHGJHPHQWV� �
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