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�
$EVWUDFW�� (YLGHQFH�EDVHG� GDWD� XVH� LQ� WHDFKHU� SURIHVVLRQDO� GHYHORSPHQW� �3'��SURJUDPV� KDV�
EHHQ�SURSRVHG�DV�DQ�HIIHFWLYH�ZD\�IRU�VXSSRUWLQJ�WHDFKHU�OHDUQLQJ�DQG�UHIOHFWLRQ��+RZHYHU��IHZ�
VWXGLHV� SURYLGHG� HPSLULFDO� HYLGHQFHV� RQ� LWV� LPSDFW� RQ� WHDFKHUV¶� DQG� VWXGHQWV¶� FODVVURRP�
EHKDYLRXU�DFURVV�3'�VHVVLRQV��7KLV�SDSHU�UHSRUWV�WKH�ILQGLQJV�RI�KRZ�D�YLGHR�EDVHG�PDWKHPDWLFV�
WHDFKHU� 3'� SURJUDP�� LQ� ZKLFK� WHDFKHUV� UHIOHFWHG� RQ� VHOI�FDSWXUHG� YLGHRV� VXSSRUWHG� E\�
&ODVVURRP� 'LVFRXUVH� $QDO\]HU� �&'$��� LQIOXHQFHG� WKH� WHDFKHU� DQG� VWXGHQWV¶� FODVVURRP�
HQJDJHPHQW�RYHU�WLPH��

,QWURGXFWLRQ�
'DWD� XVH� WR� LQIRUP� HGXFDWLRQDO� GHFLVLRQ�PDNLQJ� KDV� EHHQ� LQFUHDVLQJO\� HPSKDVL]HG� LQ� WKH� ILHOGV� RI� WHDFKLQJ��
OHDUQLQJ��DQG�WHDFKHU�HGXFDWLRQ�LQ�UHFHQW�\HDUV��H�J���*ROG�	�+RORG\QVNL��������0DQGLQDFK�	�*XPPHU��������
0DUVK�	�)DUUHOO���������$PRQJ�WKH�GDWD�XVH�OLWHUDF\��WKH�XVH�RI�FODVVURRP�YLGHRV�LV�LQFUHDVLQJO\�SRSXODU�DV�D�
PHWKRG�IRU�HQKDQFLQJ� WHDFKLQJ�DQG� OHDUQLQJ� LQ� WKH�FODVVURRP�EDVHG�VHWWLQJV� �%RUNR��������1RODQ��3DDWVFK��	�
6FXOO���������IRU�PHDVXULQJ�WHDFKHU�NQRZOHGJH�DQG�WHDFKLQJ�FRPSHWHQFH��.HUVWLQJ�HW�DO���������6DQWDJDWD�	�<HK��
������ DQG� IRU� VXSSRUWLQJ� WHDFKHU� SURIHVVLRQDO� GHYHORSPHQW� �3'�� DQG� µQRWLFLQJ¶� �6KHULQ� 	� '\HU�� ������ IRU�
H[DPSOH��+RZHYHU��UHODWLYH�WR�WKH�ODUJH�SRWHQWLDO�RI�GDWD�XVH�LQ�WHDFKHU�3'��WKH�HYLGHQFH�RI�V\VWHPDWLFDOO\�XVLQJ�
VHOI�FDSWXUHG�FODVVURRP�YLGHRV�LQ�WHDFKHU�3'�DQG�LWV�LPSDFW�RQ�WHDFKHUV¶�DQG�VWXGHQWV¶�FODVVURRP�EHKDYLRXU�ZDV�
QRW�VXIILFLHQW��H�J���3RRUWPDQ��6FKLOGNDPS��	�/DL���������

7KH�SUHVHQW�VWXG\�
7R� DGGUHVV� WKLV� JDS�� WKH� VWXG\� XVHV� DQ� DQDO\WLFV�VXSSRUWHG�3'�PRGHO� LQ�ZKLFK�PDWKHPDWLFV� WHDFKHUV� XVH� WKH�
&ODVVURRP�'LVFRXUVH�$QDO\]HU��&'$��&KHQ��&ODUNH��	�5HVQLFN��������������WR�DQDO\]H�DQG�UHIOHFW�RQ�WKHLU�VHOI�
FDSWXUHG�FODVVURRP�YLGHRV�DQG�GLVFXVV�DERXW�WKHLU�FODVVURRP�EHKDYLRXU�ZLWK�SHHU�WHDFKHUV��&'$�DOORZV�WHDFKHUV�
DQG�IDFLOLWDWRUV�WR�XVH�D�YLVXDO�UHSUHVHQWDWLRQ�RI�FODVVURRP�GLVFRXUVH�DV�D�OHQV�WR�LGHQWLI\�PHDQLQJIXO�GLVFRXUVH�
SDWWHUQV�IRU�GLVFXVVLRQ��OHDUQLQJ�DQG�UHIOHFWLRQ�LQ�WKH�3'�FRPPXQLW\��7KH�DLP�RI�WKH�SURJUDP�ZDV�WR�KHOS�HQKDQFH�
WKH�PDWKHPDWLFV�WHDFKHUV¶�FODVVURRP�WDON�FRPSHWHQFH�LQ�D�VFKRRO�GLVWULFW�LQ�&KLQD��7KHUH�ZHUH����PDWKHPDWLFV�
WHDFKHUV�IURP����VFKRROV�ZKR�UHFHLYHG�DQDO\WLFV�VXSSRUWHG�3'�WR�OHDUQ�DERXW�FODVVURRP�WDON��XVLQJ�$FDGHPLFDOO\�
3URGXFWLYH� 7DON� >$37@� DV� SDUW� RI� WKH� WUDLQLQJ� PDWHULDOV�� 0LFKDHOV�� 2¶&RQQRU�� 	� 5HVQLFN�� ������ 5HVQLFN��
0LFKDHOV��	�2¶&RQQRU���������  

7KH�SUHOLPLQDU\�UHVXOWV� �
,Q� WKLV� SRVWHU� SUHVHQWDWLRQ��ZH� UHSRUW� WKH�SDUWLFLSDWLQJ� WHDFKHUV¶� GDWD� UHJDUGLQJ� WKH� LQIOXHQFH�RI� WKH� WKUHH�3'�
VHVVLRQV�RQ�WKHLU�FODVVURRP�G\QDPLFV�EDFN�WR�WHDFKLQJ��:H�UHSRUW�WKH�SUHOLPLQDU\�ILQGLQJV�IURP�IRXU�SHUVSHFWLYHV�
RI� WKH� FKDQJHV� RI� FODVVURRP� G\QDPLFV�� ���� SHUFHQWDJHV� RI� WHDFKHUV¶� DQG� VWXGHQWV¶�ZRUGV�� ���� SHUFHQWDJHV� RI�
VWXGHQWV�ZKR�VSRNH�DW�OHDVW�RQFH������DYHUDJH�ZRUGV�SHU�WXUQ�VSRNHQ�E\�WHDFKHUV�DQG�VWXGHQWV��DQG�����SHUFHQWDJHV�
RI�YDULRXV�WHDFKHU�WDON�VWUDWHJLHV�XVHG�LQ�WKH�FODVVURRP��

3HUFHQWDJHV�RI�WHDFKHU¶V�DQG�VWXGHQWV¶�WRWDO�ZRUGV� �
:H�FRXQWHG�SHUFHQWDJHV�RI�WHDFKHUV¶�DQG�VWXGHQWV¶�ZRUGV�E\�GLYLGLQJ�WKH�WHDFKHU¶V�DQG�VWXGHQWV¶�ZRUGV�E\�WRWDO�
ZRUGV�LQ�HDFK�FODVVURRP�DQG�WKHQ�DYHUDJHG�WKH�WHDFKHUV¶�GDWD��:H�IRXQG�WKDW�WKH�SHUFHQWDJHV�RI�WHDFKHUV¶�ZRUGV�
VHHPHG� WR�GHFUHDVH�DQG� WKDW�RI�VWXGHQWV¶�ZRUGV� VHHPHG� WR� LQFUHDVH�DFURVV� WKH� WKUHH�3'� WUDLQLQJ�VHVVLRQV� �WKH�
WUDLQLQJ�LQWHUYDO�ZDV�����PRQWKV���,Q�DQRWKHU�ZRUG��DIWHU�HDFK�3'�VHVVLRQ��WKH�WHDFKHUV�WHQGHG�WR�VSRNH�OHVV�DQG�
DOORZHG�WKHLU�VWXGHQWV�WR�VSHDN�PRUH�� �

3HUFHQWDJHV�RI�VWXGHQWV�ZKR�VSRNH�DW�OHDVW�RQFH� �
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7KH�UHVXOWV�VKRZHG�WKDW�WKH�SHUFHQWDJHV�RI�VWXGHQWV�ZKR�VSRNH�DW�OHDVW�RQFH�LQ�WKH�FODVVURRP�LQFUHDVHG�DFURVV�WKH�
3'�VHVVLRQV��ZKLFK�VXJJHVWV�WKDW�WKH�WHDFKHUV�HQJDJHG�PRUH�VWXGHQWV�LQWR�FODVVURRP�WDON��  

:RUGV�SHU�WXUQ�VSRNHQ�E\�WHDFKHUV�DQG�VWXGHQWV�
,QWHUHVWLQJO\��WKH�ZRUGV�SHU�WXUQ�LQ�WKH�VWXGHQW¶V�GDWD�LQFUHDVHG�DFURVV�WKH�WKUHH�3'�VHVVLRQV��,W�LV�OLNHO\�WKDW�WKH�
VWXGHQWV�KDG�GHHSHU� WKLQNLQJ�DQG�KHQFH�SURGXFHG�PRUH�ZRUGV�SHU� WXUQ�GXULQJ� WKH�GLVFXVVLRQ��7KLV�K\SRWKHVLV�
ZRXOG�EH�IXUWKHU�FURVV�YDOLGDWHG�DQG�LQYHVWLJDWHG�LQ�WKH�SURMHFW��

3HUFHQWDJHV�RI�YDULRXV�WHDFKHU�WDON�VWUDWHJLHV�XVHG�LQ�WKH�FODVVURRP�
:H�WKHQ�GUDZ�RQ�WKHRULHV�DQG�H[DPSOHV�RI�WHDFKHU�$37��DGDSWHG�IURP�0LFKDHOV�HW�DO��>����@�DQG�5HVQLFN�HW�DO��
>����@��WR�FRGH�WKH�WHDFKHUV¶�FODVVURRP�GLVFRXUVH�LQWR�WZR�GLPHQVLRQV������HQFRXUDJLQJ�VWXGHQWV�WR�HODERUDWH�WKHLU�
RZQ� WKLQNLQJ� �H�J��� ³5HYRLFH´�� ³6D\�0RUH´�� ³3UHVV� IRU� 5HDVRQLQJ´�� DQG� ³&KDOOHQJH´��� DQG� ���� HQFRXUDJLQJ�
VWXGHQWV�WR�WKLQN�ZLWK�RWKHUV��H�J���³5HVWDWH´��³$GG�2Q´��³$JUHH�'LVDJUHH´��³([SODLQ�2WKHU´���:H�FRXQWHG�WKH�
SHUFHQWDJHV�RI�YDULRXV�WHDFKHU�WDON�VWUDWHJLHV�E\�GLYLGLQJ�WKH�QXPEHU�RI�WHDFKHU�WXUQV�ZLWK�D�VSHFLILF�WDON�VWUDWHJ\�
E\�WKH�WRWDO�QXPEHU�RI�WHDFKHU�WXUQV�DQG�DYHUDJHG�WKH�WHDFKHUV¶�GDWD��)LUVW��ZH�IRXQG�WKDW�LQ�JHQHUDO�WKH�WHDFKHUV�
XVHG� OLPLWHG�³5HYRLFH´�DQG�³&KDOOHQJLQJ´� WDON�PRYHV� LQ� WKH� WKUHH� WHDFKLQJ�RFFDVLRQV��EXW� WKH\�VHHPHG� WR�EH�
IDPLOLDU�ZLWK�³6D\�PRUH´�WDON�VWUDWHJLHV�UHJDUGOHVV�RI�WKH�3'�WUDLQLQJ��$QRWKHU�ODUJH�VKDUH�RI�WDON�VWUDWHJ\�XVHG�
E\�WKH�WHDFKHUV��HVSHFLDOO\�DIWHU� WKH�3'�WUDLQLQJ�VHVVLRQV��LV�³3UHVV�IRU�5HDVRQLQJ´��ZKLFK�LQFUHDVHG�JUDGXDOO\�
DFURVV�WKH�VHVVLRQV��,W�VXJJHVWV�WKDW�WKH�WHDFKHUV�XVHG�WKH�VWUDWHJ\�³3UHVV�IRU�5HDVRQLQJ´�PRUH�LQ�WKH�FODVVURRP�
DFURVV�WKH�3'�VHVVLRQV��6HFRQG��ZH�IRXQG�LQ�JHQHUDO�WKH�WHDFKHUV�XVHG�IHZ�WDON�VWUDWHJLHV�WR�HQFRXUDJH�VWXGHQWV�
WR� WKLQN�ZLWK�RWKHUV�� )RU� H[DPSOH�� WKH� SHUFHQWDJHV�RI� ³5HVWDWH´� DQG� ³([SODLQ� RWKHU´�RFFXUUHQFHV�RXW� RI� WRWDO�
WHDFKHU�WXUQV�UHPDLQHG�DW�D�ORZ�OHYHO��VR�ZHUH�WKH�SHUFHQWDJHV�RI�³$GG�RQ´�DQG�³$JUHH�'LVDJUHH�� �
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FRPPHQWDU\��='0��������������������
&KHQ��*���&ODUNH��6��1���	�5HVQLFN��/��%����������$Q�DQDO\WLF�WRRO�IRU�VXSSRUWLQJ�WHDFKHUV¶�UHIOHFWLRQ�RQ�FODVVURRP�

WDON��3DSHU�LQ�3URFHHGLQJV�RI�WKH���WK�,QWHUQDWLRQDO�&RQIHUHQFH�RI�WKH�/HDUQLQJ�6FLHQFHV��%RXOGHU��&2��
&KHQ��*���&ODUNH��6��1���	�5HVQLFN��/��%����������&ODVVURRP�GLVFRXUVH�DQDO\]HU��&'$���$�GLVFRXUVH�DQDO\WLF�WRRO�

IRU�WHDFKHUV��7HFKQRORJ\��,QVWUXFWLRQ��&RJQLWLRQ�DQG�/HDUQLQJ�����������������
*ROG�� %��� 	� +RORG\QVNL�� 0�� �������� 8VLQJ� GLJLWDO� YLGHR� WR� PHDVXUH� WKH� SURIHVVLRQDO� YLVLRQ� RI� HOHPHQWDU\�

FODVVURRP�PDQDJHPHQW��&RPSXWHUV�	�(GXFDWLRQ��������������
.HUVWLQJ��1��%���6XWWRQ��7���.DOLQHF�&UDLJ��&���6WRHKU��.��-���+HVKPDWL��6���/R]DQR��*���	�6WLJOHU��-��:����������

)XUWKHU�H[SORUDWLRQ�RI�WKH�FODVVURRP�YLGHR�DQDO\VLV��&9$��LQVWUXPHQW�DV�D�PHDVXUH�RI�XVDEOH�NQRZOHGJH�
IRU�WHDFKLQJ�PDWKHPDWLFV��WDNLQJ�D�NQRZOHGJH�V\VWHP�SHUVSHFWLYH��='0�������������������

0DQGLQDFK�� (�� %��� 	� *XPPHU�� (�� 6�� �������� $� V\VWHPLF� YLHZ� RI� LPSOHPHQWLQJ� GDWD� OLWHUDF\� LQ� HGXFDWRU�
SUHSDUDWLRQ��(GXFDWLRQDO�5HVHDUFKHU����������������

0DUVK�� -�� $��� 	� )DUUHOO�� &�� &�� �������� +RZ� OHDGHUV� FDQ� VXSSRUW� WHDFKHUV� ZLWK� GDWD�GULYHQ� GHFLVLRQ�
PDNLQJ��(GXFDWLRQDO�0DQDJHPHQW�$GPLQLVWUDWLRQ�	�/HDGHUVKLS������������������

0LFKDHOV��6���2¶&RQQRU��&���	�5HVQLFN��/��%����������'HOLEHUDWLYH�GLVFRXUVH�LGHDOL]HG�DQG�UHDOL]HG��$FFRXQWDEOH�
WDON�LQ�WKH�FODVVURRP�DQG�LQ�FLYLF�OLIH��6WXGLHV�LQ�WKH�3KLORVRSK\�RI�(GXFDWLRQ������������������

1RODQ��$��� 3DDWVFK�� /���	�6FXOO�� -�� ��������9LGHR�EDVHG�PHWKRGRORJLHV��,QWHUQDWLRQDO� -RXUQDO� RI�5HVHDUFK�	�
0HWKRG�LQ�(GXFDWLRQ��������

3RRUWPDQ��&��/���6FKLOGNDPS��.���	�/DL��0��.����������3URIHVVLRQDO�GHYHORSPHQW�LQ�GDWD�XVH��$Q�LQWHUQDWLRQDO�
SHUVSHFWLYH�RQ�FRQGLWLRQV��PRGHOV��DQG�HIIHFWV��7HDFKLQJ�DQG�7HDFKHU�(GXFDWLRQ�����������������

5HVQLFN��/��%���0LFKDHOV��6���	�2¶&RQQRU��&����������+RZ��ZHOO�VWUXFWXUHG��WDON�EXLOGV�WKH�PLQG��,Q�'��3UHLVV�	�
5��6WHUQEHUJ��(GV����,QQRYDWLRQV�LQ�HGXFDWLRQDO�SV\FKRORJ\��SS������������1HZ�<RUN��1<��6SULQJHU�� �

6DQWDJDWD��5���	�<HK��&����������7KH�UROH�RI�SHUFHSWLRQ��LQWHUSUHWDWLRQ��DQG�GHFLVLRQ�PDNLQJ�LQ�WKH�GHYHORSPHQW�
RI�EHJLQQLQJ�WHDFKHUV¶�FRPSHWHQFH��='0��������������������

6KHULQ�� 0�� *��� 	� '\HU�� (�� %�� �������� 0DWKHPDWLFV� WHDFKHUV¶� VHOI�FDSWXUHG� YLGHR� DQG� RSSRUWXQLWLHV� IRU�
OHDUQLQJ��-RXUQDO�RI�0DWKHPDWLFV�7HDFKHU�(GXFDWLRQ������������������

$FNQRZOHGJPHQW�
7KLV�ZRUN�ZDV�SDUWLDOO\�VXSSRUWHG�E\�+RQJ�.RQJ�5*&�JUDQW�1R������������ �
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