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7KH�VWXG\�DLPHG�WR�DQDO\]H�WKH�GHYHORSPHQW�RI �ELRORJ\�WHDFKHUV·�7HFKQRORJLFDO�3HGDJRJLFDO�&RQWHQW�.QRZOHGJH�
�73$&.��LQ�OHVVRQ�VWXG\�DQG�WR�GHVFULEH�WKH�UROH�RI �WKH�REVHUYHU�LQ�GHYHORSLQJ�WHDFKHU·V�73$&.�GXULQJ�WKH�DFWLY�
LW\��7KH�OHVVRQ�VWXG\�ZDV�FDUULHG�RXW�LQ�WZR�IURP��VFKRRO�EDVHG�OHVVRQ�VWXG\�DQG�ELRORJ\�WHDFKHU�DVVRFLDWLRQ�EDVHG�
OHVVRQ�VWXG\��7KH�PHWKRG�XVHG�LQ�WKH�VWXG\�ZDV�GHVFULSWLYH�LQYROYHG�WHDFKHUV�LQ�RQH�VFKRRO�ORFDWHG�LQ�%DQGXQJ�
DQG�PHPEHU�RI �ELRORJ\�WHDFKHU�DVVRFLDWLRQ�LQ�:HVW�%DQGXQJ�'LVWULFW�:HVW�-DYD��,QGRQHVLD��7KH�GHYHORSPHQW�RI �
73$&.�ZDV�IRFXVHG�RQ�ILYH�FRPSRQHQWV��WKH\�DUH��OHDUQLQJ�REMHFWLYH��FRQFHSW��SHGDJRJ\��HYDOXDWLRQ��DQG�WHFK�
QRORJ\��7KH�LQIRUPDWLRQ�RI �WHDFKHUV·�73$&.�ZDV�JDLQ�IURP�&R5H���WHFKQRORJ\��DQG�WKH�UHVXOW�ZDV�FDWHJRUL]HG�
LQ�SUH��JURZLQJ��DQG�PDWXULQJ�73$&.��7KH� VWXG\� UHYHDOHG� WKDW� WKH� WHDFKHUV·�73$&.� LQ� VFKRRO�EDVHG� OHVVRQ�
VWXG\�ZDV�PRUH�LQ�WKH�DVSHFW�RI �SHGDJRJLFDO�NQRZOHGJH�PHDQZKLOH�WHDFKHU�73$&.�LQ�ELRORJ\�DVVRFLDWLRQ�OHV�
VRQ�VWXG\�LPSURYHG�WKHLU�73$&.�LQ�SHGDJRJLFDO�NQRZOHGJH��FRQWHQW�NQRZOHGJH��DQG�WHFKQRORJLFDO�NQRZOHGJH��
7KH�GHYHORSPHQW�RI �WHDFKHUV·�73$&.�ZDV�YDULHG�IRU�HDFK�LQGLFDWRU�IURP�SUD�WR�PDWXULQJ�DQG�IURP�JURZLQJ�WR�
PDWXULQJ��7KH�RYHUDOO�UHVXOW��WKH�GHYHORSPHQW�RI �WHDFKHUV·�73$&.�LQ�WKH�WZR�W\SHV�RI �OHVVRQ�VWXG\��VFKRRO�EDVHG�
OHVVRQ�VWXG\�DQG�%LRORJ\�DVVRFLDWLRQ�OHVVRQ�VWXG\��ZDV�PRUH�WR�WKH�SHGDJRJLFDO�DVSHFW��7KH�UHVHDUFK�VXJJHVWV�WKDW�
WHDFKHU�DVVRFLDWLRQ�EDVHG�OHVVRQ�VWXG\�LV�PRUH�XVHIXO�WR�GHYHORS�WHDFKHU�73&$.�WKDQ�VFKRRO�EDVHG�OHVVRQ�VWXG\��
DQG�WKH�UROH�RI �WKH�REVHUYHU�LV�HVVHQWLDO�LQ�GHYHORSLQJ�WHDFKHU�73$&.��

�������6FLHQFH�(GXFDWLRQ�6WXG\�3URJUDP�)0,3$�811(6�6HPDUDQJ

.H\ZRUGV��73$&.��OHVVRQ�VWXG\��ELRORJ\�WHDFKHU

,1752'8&7,21

7HDFKHUV� DUH� SURIHVVLRQDOV� ZKR� KDYH� DQ�
HVVHQWLDO�UROH�LQ�VKDSLQJ�VRFLHW\�WR�EH�PRUH�FRP�
SHWLWLYH�� �7KH� WDVN�RI � WKH� WHDFKHU� LV�QRW�RQO\�JL�
YLQJ�WKH�OHVVRQ�EXW�DOVR�WR�SDFN�WKH�H[SHULHQFH�WR�
EH�PRUH�LQWHUHVWLQJ�WKDW�FDQ�PDNH�VWXGHQW�HDVLO\�
XQGHUVWDQG�WKH�OHVVRQ��6FKXOPDQ�LQ�������LQWUR�
GXFHG� VSHFLILF� WHDFKHUV·� SURIHVVLRQDO� NQRZOHGJH�
NQRZQ� DV� 3HGDJRJLFDO� &RQWHQW� .QRZOHGJH� �3&.���

$FFRUGLQJ� WR� 6FKXOPDQ� �������� 3&.� FRQVLVWHG�
RI �WZR�DVSHFWV��FRQWHQW�DQG�NQRZOHGJH��&.��WKDW�
FRYHUV� NQRZOHGJH� RI � WKH� FRQFHSW�� WKHRU\�� LGHD��
WKLQNLQJ� IUDPHZRUN�� WKH�PHWKRG�RI � SURYHQ�DQG�
WKH�SURRI�

)XUWKHU�� 3&.� UHODWHV� WR� WKH� LQVWUXFWLRQDO�
SURFHVV� WKDW� LQFOXGHV� FODVVURRP� PDQDJHPHQW��
WDVN��SODQ�RI � WKH� OHVVRQ��DQG� OHVVRQ�RI � OHDUQHUV��
7HDFKHUV�QRW�RQO\�QHHG�WR�XQGHUVWDQG�WKH�FRQWHQW�
NQRZOHGJH��EXW�WKH\�DOVR�QHHG�WR�XQGHUVWDQG�WKH�
VSHFLILF� DQG� XQLTXH� NQRZOHGJH�� 7KHVH� LQFOXGH�
KRZ�WR�LQWHUSUHW�WKH�FRQWHQW��SUREOHPV��DQ�LVVXH�


&RUUHVSRQGHQFH�$GGUHVV
(�PDLO���GLDQDBURFKLQWDQLDZDWL#XSL�HGX
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WKDW�KDV�EHHQ�FRQVWUXFWHG�ZKLFK�DSSURSULDWH�ZLWK�
VWXGHQWV·�LQWHUHVW�DQG�DELOLW\�DV�ZHOO�DV�KRZ�LW�SUH�
VHQWHG�LQ�WKH�WHDFKLQJ�OHDUQLQJ�SURFHVV���

,Q� WKH� FXUUHQW� VLWXDWLRQ�� WKH� WHFKQRORJ\�
DQG�LQIRUPDWLRQ�LPSURYH�UDSLGO\��7KH�PRYHPHQW�
WR� WKH�GLJLWDO�HUD� LV�QRW�RQO\�JLYLQJ�HIIHFW� WR� WKH�
VRFLDO� V\VWHP� EXW� DOVR� WKH� HGXFDWLRQDO� V\VWHP���
.RHKOHU�	�0LVKUD��������VWDWHG�WKDW�WHFKQRORJ\�
LV�RQH�RI � WKH� HVVHQWLDO� FRPSRQHQWV�RI � WHDFKLQJ��
7KH�XVH�RI �WHFKQRORJ\�LQ�WKH�FODVVURRP�LV�LQ�OLQH�
ZLWK� WKH� LQGLFDWRU� RI � SHGDJRJLFDO� FRPSHWHQF\�
DQG�SURIHVVLRQDO�FRPSHWHQF\��

7KH� WHFKQRORJ\� XVHG� LQ� WKH� FODVVURRP�
KDV�DOVR�EHHQ�GHYHORSHG�LQ� WHDFKHUV·�3&.��NQR�
ZQ� DV�7HFKQRORJLFDO� 3HGDJRJLFDO� &RQWHQW� .QRZOHG�
JH� �73$&.��� 73$&.� LV� EHOLHYHG� DV� PRUH� DQG�
UREXVW�� FRPSUHKHQVLYH� VWUDWHJLHV� WR� H[SODLQ� WH�
DFKHUV·� DFWLYLWLHV� LQ� WKH� FODVVURRP� �/LDQJ� HW� DO���
�������/LDQJ�HW�DO���������VWDWHG�WKDW�WKH�LQFOXVL�
RQ�RI �WHFKQRORJ\�JLYHV�QHZ�WKUHH�GLPHQVLRQV�RI �
WHDFKHUV·� NQRZOHGJH�� WKH\� DUH� WHFKQRORJLFDO� SHGD�
JRJLFDO� NQRZOHGJH� �73.��� WHFKQRORJLFDO� FRQWHQW� NQR�
ZOHGJH� �7&.��DQG� WHFKQRORJLFDO�SHGDJRJLFDO�FRQWHQW�
NQRZOHGJH��73&.�RU�73$&.���7KH�IUDPHZRUN�RI �
73$&.�FDQ�EH�VHHQ�LQ�)LJXUH���

)LJXUH����)UDPHZRUN�RI �73$&.��5RVHQEHUJ�	�
.RHKOHU�������

'HYHORSPHQW� RI � 73$&.� EHJLQ� ZLWK� WKH�
XVH�RI �VLPSOH�WHFKQRORJ\�ZKLFK�IDPLOLDU�IRU�ERWK�
WHDFKHU� DQG� VWXGHQW� DQG�JUDGXDOO\�GHYHORSHG� WR�
WKH�PRUH�DGYDQFHG��7HDFKHUV�LQ�DOO�DUHD�RI �GLVFLS�
OLQH�VKRXOG�OHDUQ�KRZ�WR�GR�WKH�SODQQLQJ�DQG�GH�
YHORS�WKH�WHFKQRORJ\�WR�VXSSRUW�VWXGHQWV·�DFKLH�
YHPHQW� LQ� WKHLU� OHDUQLQJ� �.HHQJZH�� 2QFKZDUL��
	�2QFKZDUL���������)XUWKHU�� WKH�WHDFKHU�VKRXOG�
EH� DEOH� WR� XVH� EHWWHU� WHFKQRORJ\� WR� DFFRPSDQ\�
WKH�GHYHORSPHQW�RI �ELRORJ\�WHDFKLQJ��ZKLFK�DS�

SURSULDWHV� ZLWK� WKH� LPSURYHPHQW� RI � WKH� GLJLWDO�
HUD�DQG�VWXGHQWV·�FKDUDFWHULVWLFV��+RZHYHU��WKH�UH�
VHDUFK�IRXQG�WKHUH�DUH�VWLOO�FRQFHUQV�WKDW�WHDFKHUV�
GR�QRW�KDYH�HQRXJK�NQRZOHGJH�WR�XVH�WHFKQRORJ\�
LQ� WKHLU� FODVVURRPV� �(UWPHU	� 2WWHQEUHLW�/HIW�
ZLFK��������%DNLU���������7KLV�EHFRPHV�D�UHDVRQ�
ZK\�WHDFKHU�VWLOO�KDYH�GLIILFXOW\�LQ�XVLQJ�WHFKQROR�
J\�LQ�WKHLU�OHDUQLQJ��+DUULV��	�+RIHU��������6DKLQ��
������0XVOLP��������

0DQ\�VWUDWHJLHV�KDYH�EHHQ�GRQH�WR�LPSURYH�
WHDFKHUV·�SURIHVVLRQDO�GHYHORSPHQW��LQFOXGLQJ�WKH�
XVH�RI �WHFKQRORJ\�LQ�WHDFKLQJ��2QH�RI �WKH�SODQV�
WKDW�KDYH�EHHQ�ZLGHO\�LQWURGXFHG�LQ�,QGRQHVLD�WR�
GHYHORS�WHDFKHUV·�SURIHVVLRQDOLVP�LV�/HVVRQ�6WX�
G\��/HVVRQ� VWXG\� LV�DQ�DFWLYLW\� WKDW� FDQ�EH�XVHG�
WR�HQFRXUDJH�FRQVLVWHQW�DQG�V\VWHPDWLF� OHDUQLQJ�
FRPPXQLW\� DLPLQJ� DW� VHOI�LPSURYHPHQW� �5XV�
PDQ���������$FFRUGLQJ� WR�=XEDLGDK� �������DQG�
6XVLOR� ������� OHVVRQ� VWXG\� FRQWLQXHV� WHDFKHUV·�
SURIHVVLRQDO� GHYHORSPHQW� DSSURDFK� ZKLFK� FDU�
ULHG�RXW�FROODERUDWLYHO\�LQ�FRQVWUXFWLQJ�WKH�OHVVRQ�
SODQ��LPSOHPHQWLQJ�WKH�OHVVRQ�SODQ��REVHUYLQJ�WKH�
OHVVRQ��DQG�UHSRUWLQJ�WKH�H[SHULHQFH��

%LUHO�DQG�&DLUORJOX��������UHVHDUFKHG�SUH�
VHUYLFH�PDWKHPDWLFV�WHDFKHUV·�73$&.�LQ�PLFUR�
WHDFKLQJ�OHVVRQ�VWXG\��7KH�VWXG\�UHVXOWHG�WKDW�WKH�
DZDUHQHVV� RI � SUHVHUYLFH� PDWKHPDWLFV� WHDFKHUV·�
73$&.�FKDQJHG�DQG�GHYHORSHG�WKURXJK�PLFUR�
WHDFKLQJ�OHVVRQ�VWXG\���7KH�LQFUHDVLQJ�RI �SUHVHU�
YLFH� DZDUHQHVV� RI � YLUWXDO� PDQLSXODWLYH� GXULQJ�
PLFURWHDFKLQJ� OHVVRQ� VWXG\� SHULRG� VKRZHG� WKDW�
SUHVHUYLFH� WHDFKHUV� 73$&.� GHYHORSHG� LQ� OLQH�
ZLWK�WKH�FRQWURO�RYHU�WKH�XVH�RI �WHFKQRORJ\��

7KH�DFWLYLW\�RI � WKH� OHVVRQ�VWXG\�FRQVLVWHG�
RI � WKUHH� VWDJHV�� WKH\� DUH�� SODQ�� GR�� DQG� VHH��
´3ODQµ�LV�WKH�VWDJH�ZKHQ�WHDFKHUV�FROODERUDWLYHO\�
FRQVWUXFW� WKH� OHVVRQ� SODQ� WR� EH� LPSOHPHQWHG� LQ�
WKH�QH[W�SKDVH�RI �/HVVRQ�6WXG\��7KH�LPSOHPHQWD�
WLRQ�RI �WKH�OHVVRQ�SODQ�ZDV�FDUULHG�RXW�LQ�WKH�́ GRµ�
VWHS��,Q�WKLV�VWDJH��RQH�WHDFKHU�SURYLGHV�WKH�WHDFK�
LQJ�NQRZQ�DV� WHDFKHU�PRGHO�DQG�RWKHU� WHDFKHUV�
EHFRPLQJ�DQ�REVHUYHU�IRU�VWXGHQWV·�OHDUQLQJ��7KH�
VWDJH�RI �´VHHµ�LV�WKH�DFWLYLW\�RI �UHIOHFWLRQ�RQ�WKH�
OHDUQLQJ�SURFHVV��,Q�WKH�UHIOHFWLRQ�VWDJH��REVHUYHU�
FRPPHQWV� RQ� WKH� VWXGHQW� OHDUQLQJ� SURFHVV�� DQG�
VKH�KH�DOVR�FDQ�SURYLGH�D�UHFRPPHQGDWLRQ��7KH�
IHHGEDFN�RI � WKH�REVHUYHU� LQ� OHVVRQ�VWXG\�VKRXOG�
EH�IRFXVHG�RQ�VWXGHQWV·�OHDUQLQJ��QRW�WR�WHDFKHUV·�
WHDFKLQJ��7KH�UHIOHFWLRQ�LV�HVVHQWLDO�ZKHQ�WKH�WH�
DFKHU�FDQ�DQDO\]H�ZKHWKHU�WKHLU� OHVVRQ�SODQ�KDV�
EHHQ�ZHOO�SUHSDUHG�DQG�ZHOO�LPSOHPHQWHG��

/HVVRQ� VWXG\� LV� WKH� DFWLYLW\� IRU� WHDFKHUV�
WR� GR� VHOI�UHIOHFWLRQ�� 7KURXJK� OHVVRQ� VWXG\�� WH�
DFKHUV�ZLOO�DEOH�WR�LGHQWLI\�WKH�ZHDNQHVV�DQG�WKH�
VWUHQJWK�RI �WKHLU�WHDFKLQJ�WR�LPSURYH�WKH�TXDOLW\�
RI � WKHLU� HGXFDWLRQ�� 'DU\DQWR� 	� .DULP� �������
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SURPRWH�VHYHUDO�DGYDQWDJHV�RI �OHVVRQ�VWXG\��WKH\�
DUH�� �D��KHOS� WR� WHDFKHU� WR�REVHUYH�DQG�FULWLFL]H�
WKHLU�OHDUQLQJ���E��KHOS�WHDFKHU�WR�VWUHQJWKHQ�WKH�
FRQWHQW� LQFOXGLQJ� WKH� VFRSH� DQG� WKH� FXUULFXODU�
VHTXHQFH���F��VWUHQJWKHQ�WHDFKHUV·�FROODERUDWLRQ�
LQ�WKHLU�WHDFKLQJ��DQG��G��LPSURYH�WHDFKHUV·�FRP�
SHWHQFH�ZKLFK�SURPRWHV�VWXGHQWV·�DFKLHYHPHQW��
5L]NL��������VWDWHG�WKDW�/HVVRQ�6WXG\�FRXOG�KHOS�
WHDFKHUV� WR� PDNH� EHWWHU� SUHSDUDWLRQ� IRU� WKHLU�
WHDFKLQJ�� 5HVHDUFK� IURP� 6XPDUWL� HW� DO�� �������
UHYHDOHG�VLPLODU�UHVXOW�WKDW�OHFWXUH�PRGHO�%DVHG�
RQ�/HVVRQ�6WXG\�LQ�&KHPLVWU\�FDQ�LPSURYH�WKH�
FKHPLVWU\� WHDFKHU� FDQGLGDWHV·� SURIHVVLRQDOLVP��
SULPDULO\�LQ�SUHSDULQJ��SUHVHQWLQJ�DQG�EHLQJ�UHV�
SRQVLEOH� IRU� WKHLU� ZRUN� E\� OHDUQLQJ� IURP� WKHLU�
OHDUQLQJ�H[SHULHQFH��

7KLV�VWXG\�ZDV�FDUULHG�RXW�WR�GHYHORS�WH�
DFKHUV·�73$&.�LQ�/HVVRQ�6WXG\�DQG�FRPSDUHG�
WKH� HIIHFWLYLW\� RI � WZR� W\SHV� RI � OHVVRQ�� VFKRRO�
EDVHG� OHVVRQ�VWXG\�DQG�ELRORJ\�DVVRFLDWLRQ� OHV�
VRQ�VWXG\�LQ�LPSURYLQJ�WHDFKHUV·�73$&.��)XUW�
KHUPRUH��WKH�VWXG\�DOVR�LGHQWLILHV�WKH�UROH�RI �WKH�
REVHUYHU�LQ�WKH�OHVVRQ�VWXG\�UHODWHG�WR�WHDFKHUV·�
73$&.�GHYHORSPHQW��

0(7+2'6

7KH� VWXG\� XVHG� WKH� GHVFULSWLYH� PHWKRG��
*DOO�DQG�%RUJ��������VWDWHG�WKDW�GHVFULSWLYH�UH�
VHDUFK�DLPHG� WR�GHVFULEH� WKH�SKHQRPHQRQ�DQG�
LWV� FKDUDFWHULVWLFV� 'HVFULSWLYH� DQDO\VLV� LV�PRUH�
FRQFHUQHG� ZLWK� ZKDW� UDWKHU� WKDQ� KRZ� RU� ZK\�
VRPHWKLQJ�KDV�KDSSHQHG��,Q�WKLV�VWXG\��WKH�GHVF�
ULSWLYH�PHWKRG�LV�XVHG�WR�GHVFULEH�WKH�WHDFKHUV·�
73$&.�GHYHORSPHQW�GXULQJ�WKH�DFWLYLW\�RI �OHV�
VRQ�VWXG\��

'DWD� RQ� WHDFKHUV·� 73$&.� GHYHORSPHQW�
ZDV� JDWKHUHG� E\� XVLQJ� WKH� LQVWUXPHQW�&R5H���
WHFKQRORJ\�� 7KH� LQVWUXPHQW� ZDV� JLYHQ� WR� WKH�
WHDFKHU� EHIRUH� WKH� WHDFKLQJ� RI � WKH� WRSLF� LQ� WKH�
OHVVRQ��7KH�GDWD�ZDV�DQDO\]HG�E\�XVLQJ�UXEULFV�
GHYHORSHG�E\�$QZDU�HW�DO�� ������� WR�GHWHUPLQH�
WKH�FDWHJRU\�RI �WHDFKHUV�73$&.��7KH�WHDFKHUV·�
73$&.�ZDV�FDWHJRUL]HG�LQWR�WKUHH�JURXSV��SUH��
JURZLQJ��DQG�PDWXULQJ�EDVHG�RQ�WKH� LQGLFDWRUV�
GHYHORSHG�LQ�WKH�UXEULFV��7KHUH�ZHUH�ILYH�DVSHFWV�
RI � OHDUQLQJ�GHWHUPLQHG�DV� WKH� IRFXV�RI � WKH�VWX�
G\�� ��� OHDUQLQJ� REMHFWLYH�� ���� GHWHUPLQLQJ� WKH�
ELJ� LGHDV�� ����SHGDJRJ\������HYDOXDWLRQ��DQG�����
WHFKQRORJ\��

/HVVRQ� VWXG\� LQYROYHG� WKH� WHDFKHU� DV� D�
PRGHO�WHDFKHU�ZKR�FDUULHG�RXW�WKH�WHDFKLQJ�DQG�
REVHUYHUV� ZKR� REVHUYHG� WKH� OHVVRQ� DQG� JDYH�
IHHGEDFN�WR�WKH�H[SHULHQFH��7KHUH�DUH�WZR�W\SHV�
RI �/HVVRQ�6WXG\��VFKRRO�EDVHG�OHVVRQ�VWXG\�DQG�

DVVRFLDWLRQ�EDVHG�OHVVRQ�VWXG\��6FKRRO�EDVHG�OHV�
VRQ� VWXG\� LQYROYHG� WHDFKHUV�ZKR� WHDFK� YDULRXV�
VXEMHFW��DQG�WKRVH�WHDFKHUV�DUH�UHJLVWHUHG�DV�D�WH�
DFKHU�LQ�RQH�VFKRRO��$VVRFLDWLRQ�EDVHG�UHVHDUFK�
LQYROYHG�D�JURXS�RI �WHDFKHUV�ZKR�WHDFK�D�VLPL�
ODU�LVVXH��7KDW�PHPEHU�RI �WHDFKHUV�LQ�DVVRFLDWL�
RQ�EDVHG�/HVVRQ�6WXG\�FRPHV� IURP�D�GLIIHUHQW�
VFKRRO�LQ�RQH�DUHD�GLVWULFWV�ZKHUH�RI �VFKRROV�DUH�
ORFDWHG���

7KH� VFKRROV� LQYROYHG� LQ� WKH� VWXG\� DUH�
ORFDWHG� LQ� :HVW� -DYD�� ,QGRQHVLD�� 7KH� VFKRRO�
EDVHG�OHVVRQ�VWXG\�ZDV�FDUULHG�RXW�LQ�RQH�SXEOLF�
VFKRRO�ORFDWHG�LQ�%DQGXQJ�LQFOXGHG�RQH�ELRORJ\�
WHDFKHU� DV� D� WHDFKLQJ�PRGHO� DQG� ILYH� RWKHU� WH�
DFKHUV�DV�DQ�REVHUYHU�ZKR�WHDFK�YDULRXV�VXEMHFWV�
�PDWKHPDWLFV��6XQGDQHVH�ODQJXDJH��,QGRQHVLDQ��
(QJOLVK� DQG� 3K\VLF��� 0HDQZKLOH�� ELRORJ\� WH�
DFKHU� DVVRFLDWLRQ� OHVVRQ� VWXG\�ZDV� FDUULHG� RXW�
LQ�:HVW�%DQGXQJ�� ,Q� WKLV� W\SH�RI � OHVVRQ� VWXG\��
WKUHH� WHDFKHUV� EHFRPH�PRGHO� �ZH� QDPH� WKH� DV�
WHDFKHU�$�� WHDFKHU�%�� DQG� WHDFKHU�&�� DQG�QLQH�
ELRORJ\�WHDFKHUV�DV�REVHUYHUV��7KH�OHVVRQ�VWXG\�
DOVR� LQYROYHG� ILYH� OHFWXUHUV� IURP� %LRORJ\� (GX�
FDWLRQ�8QLYHUVLWDV� 3HQGLGLNDQ� ,QGRQHVLD� DV� DQ�
H[SHUW�ZKR�FRPHV� LQ� WXUQ� LQ�HDFK�F\FOH�RI � OHV�
VRQ� VWXG\��7KH� OHVVRQ� VWXG\�ZDV� FDUULHG�RXW� LQ�
WZR� SHULRGV� IRU� VFKRRO�EDVHG� OHVVRQ� VWXG\� IRU�
WKH�WRSLFV�RI �YLUXV�DQG�WKUHH�SHULRGV�IRU�ELRORJ\�
DVVRFLDWLRQ�EDVHG�OHVVRQ�VWXG\�IRU�WKH�LVVXHV�RI �
GLYHUVLW\�� FODVVLILFDWLRQ� RI � OLYLQJ� WKLQJV� DQG� GL�
JHVWLYH�V\VWHP��7KH�SUREOHPV�ZHUH�FKRVHQ�EDVHG�
RQ�WKH�DQDO\VLV�RI �FXUULFXOXP�WKDW�ZDV�UXQQLQJ�
LQ�VFKRRO�DQG�EDVHG�RQ�WKH�DJUHHPHQW�RI �WHDFK�
HUV� LQ� WKH�SODQQLQJ�VWDJH�RI �/HVVRQ�6WXG\��7KH�
ZKROH�DFWLYLWLHV�RI �WKH�WZR�W\SH�RI �OHVVRQ�VWXG\�
WDNH� IRU� RQH� VHPHVWHU� ���PRQWKV�� VWDUWHG� IURP�
-DQXDU\������XQWLO�-XO\��������

:H�DQDO\]H�WHDFKHUV�73$&.�LQ���OHDUQLQJ�
RI �VFKRRO�EDVHG�OHVVRQ�VWXG\�DQG�VL[�OHDUQLQJ�RI �
ELRORJ\� WHDFKHUV� DVVRFLDWLRQ�� )XUWKHUPRUH�� ZH�
DQDO\]H�WKH�UROH�RI �OHVVRQ�VWXG\�WR�WKH�WHDFKHUV·�
73&.�GHYHORSPHQW��

5(68/76�$1'�',6&866,21

7HDFKHUV·�73$&.�'HYHORSPHQW�LQ�6FKRRO�
%DVHG�/HVVRQ�6WXG\�

7KH�DFWLYLW\�RI �VFKRRO�EDVHG�OHVVRQ�VWXG\�
RFFXUUHG�LQ�WKUHH�F\FOHV�IRU�WKH�WRSLF�RI �YLUXV�IRU�
D� ��WK� JUDGHU�� 7KH� VXEWRSLFV� FRYHUHG�ZHUH�� WKH�
FKDUDFWHULVWLFV�RI �WKH�YLUXV��WKH�UROH�RI �WKH�YLUXV�
IRU� WKH� HQYLURQPHQW�� DQG� YLUXV� UHSURGXFWLRQ��
'HYHORSPHQW�RI � WHDFKHUV·�73$&.�FDQ�EH� VHHQ�
LQ�WDEOH����
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7DEOH���VKRZV�WKDW�WHDFKHUV�73$&.�GHYH�
ORS�LQ�VHYHUDO�DVSHFWV��WKH\�DUH�LGHQWLILHG�WKH�OHDU�
QLQJ�REMHFWLYH��WKH�FRQWHQW�FRYHUDJH��LGHQWLILFDWL�
RQ�WR�WKH�PLVFRQFHSWLRQ��WHDFKLQJ�FRQVLGHUDWLRQ��
WHDFKLQJ� VWUDWHJ\�� XWLOL]DWLRQ� RI � WKH� WHFKQRORJ\�
DQG� WKH� DOWHUQDWLYH�RI � WHFKQRORJ\��7KH�GHYHORS�
PHQW�RI � WHDFKHUV·�73$&.�RFFXUUHG�IURP�SUD�WR�
JURZLQJ� IRU� ,GHQWLILFDWLRQ� RI � WKH� REMHFWLYH� DQG�
XVDJH�RI �7HFKQRORJ\��SUD�WR�PDWXULQJ�IRU�LGHQWL�
ILFDWLRQ�WR�WKH�PLVFRQFHSWLRQ�DQG�WKH�DOWHUQDWLYH�
RI � WKH� WHFKQRORJ\�DQG� IURP�GHYHORSLQJ� WR� HYRO�
YLQJ�IRU�WKH�LQGLFDWRUV�RI �FRQWHQW�FRYHUDJH��WHDFK�
LQJ�FRQVLGHUDWLRQ�DQG�WHDFKLQJ�VWUDWHJ\��

7KUHH�IDFWRUV�KDYH�LQIOXHQFHG�WKH�GHYHORS�
PHQW�RI �WHDFKHUV�73$&.��7KH\�DUH������DV�D�UHVXOW�
RI �GLVFXVVLRQ�ZLWK�WKH�H[SHUW�GXULQJ�WKH�DFWLYLW\�
RI �OHVVRQ�VWXG\������DV�D�UHVXOW�RI �RWKHU�UHIOHFWLRQ��
WKH� LVVXH� UDLVHG� LQ� WKH� UHIOHFWLRQ� VHVVLRQ� VR� WKDW�
WKHUH�ZHUH� VRPH� UHFRPPHQGDWLRQ� IURP� WKH� RE�
VHUYHU��DQG�����DV�D�UHVXOW�RI �VHOI�UHIOHFWLRQ��WHDFK�
HU�UHDOL]HV�WKDW�VKH�KDV�WR�PDNH�VHOI�LPSURYHPHQW�
RI � KHU� WHDFKLQJ�� 7KH� LQGLFDWRUV� WKDW� GHYHORSHG�
DV�D�UHVXOW�RI �GLVFXVVLRQ�ZLWK�H[SHUW�ZHUH�LGHQWL�
I\LQJ�WKH�OHDUQLQJ�REMHFWLYH�DQG�FRQWHQW�FRYHUDJH��
7KHVH�WZR�LVVXHV�ZHUH�QRW�UDLVHG�DV�DQ�LPSRUWDQW�
LVVXH�LQ�WKH�UHIOHFWLRQ��EXW�WKH�PRGHO�WHDFKHU�GLV�
FXVVHG�WKHVH�ERWK�LVVXH�ZLWK�WKH�H[SHUW��OHFWXUHU���
7KH�UHVXOW�RI �WKH�GLVFXVVLRQ�ZDV�D�WHDFKHU�FRXOG�
DGMXVW�OHDUQLQJ�REMHFWLYH�ZLWK�WKH�VWDQGDUG�RI �WKH�
FXUULFXOXP�DV�ZHOO�DV�GHWHUPLQH�WKH�EUHDGWK�DQG�
GHSWK�RI � WKH�FRQWHQW��2WKHU�GHYHORSPHQW� IRXQG�
LQ� WKH�PRGHO� WHDFKHU·V�73$&.�ZDV� WKH� LGHQWLIL�

FDWLRQ� RI � PLVFRQFHSWLRQ�� 7KH� PRGHO� WHDFKHU·V�
DELOLW\� IRU� WKLV� LQGLFDWRU� GHYHORSHG� IRUP� SUD� WR�
JURZLQJ�LQ�F\FOH�RQH�DQG�SURJUHVVHG�WR�PDWXULQJ�
LQ�F\FOH�WZR��7KH�GHYHORSPHQW�RI �PLVFRQFHSWLRQ�
LGHQWLILFDWLRQ�IRXQG�DV�WKH�WHDFKHU�SXW�WKH�DFWLRQ�
WR� GLVFXVV� WKH�PLVFRQFHSWLRQ� LQ�KHU� OHVVRQ�SODQ�
DV�D�UHVXOW�RI �GLVFXVVLRQ�ZLWK�WKH�H[SHUW��7KH�GH�
YHORSPHQW� RI � LQGLFDWRU� WHDFKLQJ� FRQVLGHUDWLRQ�
DQG�WHDFKLQJ�VWUDWHJ\�IURP�JURZLQJ�WR�PDWXULQJ�
ZHUH�GXH�WR�RWKHU�UHIOHFWLRQ�IURP�REVHUYHUV��7KH�
PRGHO�WHDFKHU�FKDQJHG�KHU�WHDFKLQJ�VWUDWHJ\�DQG�
WRRN�FRPPHQWV�DQG�VXJJHVWLRQV�JLYHQ�LQ�WKH�ILUVW�
F\FOH� UHIOHFWLRQ� DV� D� JUDQWHG� WR� LPSURYH� KHU� VH�
FRQG�PHHWLQJ�OHVVRQ�SODQ��7KLV�PDGH�WKH�VHFRQG�
WHDFKLQJ��ZKLFK�ZDV�PRUH� DSSURSULDWH�ZLWK� WKH�
FKDUDFWHULVWLFV�RI �WKH�FRQWHQW�LQ�WKH�VHFRQG�F\FOH��

%RWK� LQGLFDWRUV� LGHQWLI\� WKH� DVSHFW� RI �
WHFKQRORJ\��WKH�XWLOL]DWLRQ�RI �WHFKQRORJ\�DQG�WKH�
DOWHUQDWLYH�RI �WHFKQRORJ\�DUH�GHYHORSHG�IURP�SUD�
WR�PDWXULQJ� LQ� WKH� WKUHH� F\FOHV� RI � OHVVRQ� VWXG\�
GXH�WR�VHOI�UHIOHFWLRQ��7HDFKHU�ILQGV�KHUVHOI �IRU�WKH�
PRVW�DSSURSULDWH�WHFKQRORJ\�WR�EH�XVHG�LQ�WHDFK�
LQJ�WKH�WRSLF�RI �WKH�YLUXV��

0RGHO� WHDFKHU·V� 73$&.� LQ� LQGLFDWRU� RI �
OHDUQLQJ�REMHFWLYH��GHWHUPLQLQJ�ELJ�LGHDV��WKH�VH�
TXHQFH�RI � WKH�WHDFKLQJ�DQG�HYDOXDWLRQ�ZHUH�QRW�
GHYHORSHG� EHFDXVH� WKH�PRGHO� WHDFKHU� FRQVLGHUV�
WKRVH� DVSHFWV� DOUHDG\� EHHQ� DSSURSULDWH� IRU� KHU�
VFKRROLQJ�� )XUWKHUPRUH�� WKRVH� DVSHFWV�ZHUH� QRW�
UDLVHG�DV�DQ�LVVXH�LQ�UHIOHFWLRQ�VR�WKDW�WKHUH�ZDV�
QR� UHFRPPHQGDWLRQ� IURP� WKH� REVHUYHU� IRU� WKH�
LPSURYHPHQW��

7DEOH����7HDFKHU·V�73$&.�'HYHORSPHQW�LQ�6FKRRO�%DVHG�/HVVRQ�6WXG\�

1R $VSHFW ,QGLFDWRU�

73$&.�&DWHJRU\

%HIRUH�WKH�
/HVVRQ�6WXG\

$IWHU�&\FOH�
�

$IWHU�&\FOH�
�

$IWHU�&\FOH�
�

� 2EMHFWLYH ,GHQWLILFDWLRQ�RI �WKH�DLP 3UD *URZLQJ *URZLQJ *URZLQJ

/HDUQLQJ�REMHFWLYH� *URZLQJ *URZLQJ *URZLQJ *URZLQJ

� &RQFHSW %LJ�LGHD *URZLQJ *URZLQJ *URZLQJ *URZLQJ

&RQWHQW�FRYHUDJH *URZLQJ *URZLQJ 0DWXULQJ 0DWXULQJ

,GHQWLILFDWLRQ�WR�WKH�
PLVFRQFHSWLRQ

3UD *URZLQJ 0DWXULQJ 0DWXULQJ

�� 3HGDJRJ\ 7HDFKLQJ�FRQVLGHUDWLRQ� *URZLQJ 0DWXULQJ 0DWXULQJ 0DWXULQJ

7HDFKLQJ�VWUDWHJ\ *URZLQJ 0DWXULQJ 0DWXULQJ 0DWXULQJ

7KH�VHTXHQFH�RI �WKH�
FRQWHQW

*URZLQJ *URZLQJ *URZLQJ *URZLQJ

� 7HFKQRORJ\ 7KH�XWLOL]DWLRQ�RI �7HFK�
QRORJ\�

3UD *URZLQJ *URZLQJ *URZLQJ

7KH�DOWHUQDWLYH�RI �WKH�
WHFKQRORJ\

3UD 0DWXULQJ 0DWXULQJ 0DWXULQJ

� (YDOXDWLRQ 0HDVXUH�VWXGHQWV·�XQGHU�
VWDQGLQJ

*URZLQJ *URZLQJ *URZLQJ *URZLQJ
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7HDFKHUV·�73$&.�'HYHORSPHQW�LQ�%LRORJ\�
$VVRFLDWLRQ�%DVHG�/HVVRQ�6WXG\�

7KH� GHYHORSPHQW� RI � WHDFUHV·73$&.� LQ�
ELRORJ\� DVVRFLDWLRQ� EDVHG� /HVVRQ� VWXG\� ZHUH�
REVHUYHG� IURP� WKUHH� PRGHO� WHDFKHUV�� 7KH� DF�
WLYLW\� RI � OHVVRQ� VWXG\� ZDV� FDUULHG� RXW� LQ�:HVW�
%DQGXQJ�'LVWULFWV�LQYROYHG�WKUHH�VFKRROV�IRU�WKH�
LPSOHPHQWDWLRQ�RI �OHVVRQ�SODQV�IRU�WKH�WRSLFV�RI �

GLYHUVLW\��FODVVLILFDWLRQ�RI �D�OLYLQJ�WKLQJ��DQG�GL�
JHVWLYH�V\VWHP��

/HVVRQ�VWXG\�IRU�WHDFKHU�$�ZDV�FDUULHG�LQ�
WZR�F\FOHV�IRU�WKH�WRSLFV�RI �GLYHUVLW\��7KH�DFWLYLW\�
RI �OHVVRQ�LPSOHPHQWDWLRQ�ZDV�FDUULHG�RXW�LQ�RQH�
RI �,VODPLF�KLJK�VFKRRO�ORFDWHG�LQ�:HVW�%DQGXQJ�
'LVWULFW��7KH�UHVXOW�RI �WKH�WHDFKHU·V�73$&.�GH�
YHORSPHQW�FDQ�EH�VHHQ�LQ�7DEOH�����

7DEOH����'HYHORSPHQW�RI �7HDFKHU�$�73$&.�LQ�7RSLFV�RI �'LYHUVLW\�

1R $VSHFW ,QGLFDWRU�
73$&.�&DWHJRU\

%HIRUH�WKH
/HVVRQ�6WXG\

$IWHU�&\FOH��� $IWHU�&\FOH��

� 2EMHFWLYH ,GHQWLILFDWLRQ�RI �WKH�DLP *URZLQJ *URZLQJ 0DWXULQJ

/HDUQLQJ�REMHFWLYH� *URZLQJ *URZLQJ *URZLQJ

� &RQFHSW %LJ�LGHD *URZLQJ *URZLQJ *URZLQJ

&RQWHQW�FRYHUDJH 3UD 3UD 3UD

,GHQWLILFDWLRQ�WR�WKH�
PLVFRQFHSWLRQ

3UD 3UD 3UD

�� 3HGDJRJ\ 7HDFKLQJ�FRQVLGHUDWLRQ� 3UD *URZLQJ *URZLQJ

7HDFKLQJ�VWUDWHJ\ *URZLQJ *URZLQJ *URZLQJ

7KH�VHTXHQFH�RI �WKH�
FRQWHQW

3UD *URZLQJ 0DWXULQJ

� 7HFKQRORJ\ 7KH�XWLOL]DWLRQ�RI �7HFK�
QRORJ\

*URZLQJ *URZLQJ *URZLQJ

7KH�DOWHUQDWLYH�RI �WKH�
WHFKQRORJ\

*URZLQJ *URZLQJ *URZLQJ

�� (YDOXDWLRQ 0HDVXUH�VWXGHQWV·�XQ�
GHUVWDQGLQJ

*URZLQJ *URZLQJ *URZLQJ

7DEOH���VKRZV�WHDFKHUV·�73$&.�GHYHORSHG�
IRU� WKH� LQGLFDWRUV�� WKH� LGHQWLILFDWLRQ�RI � OHDUQLQJ�
REMHFWLYH�� WHDFKLQJ� FRQVLGHUDWLRQ�� DQG� VHTXHQ�
FH� RI � FRQWHQW�� 7KHVH� GHYHORSPHQWV� RFFXUUHG� DV�
WKHVH�LQGLFDWRUV�UDLVHG�DV�LVVXHV�LQ�WKH�UHIOHFWLRQ��
,Q�DQRWKHU�ZRUG�� WKH�GHYHORSPHQW�RI � WHDFKHU�$�
73$&.�IRU�WKLV� LQGLFDWRU� LV� LQIOXHQFHG�E\�GLIIH�
UHQW�UHIOHFWLRQ�DQG�GLVFXVVLRQ�ZLWK�WKH�H[SHUW��$V�
D�UHVXOW�� WHDFKHU�$�ZDV�DEOH� WR�UHYLVH�KHU� OHVVRQ�
SODQ� IRU� WKH�QH[W� WHDFKLQJ�DQG� UHVXOWHG� LQ�PRUH�
HIIHFWLYH�WHDFKLQJ��7KH�DELOLW\�RI �WHDFKHU�$�LQ�WKH�
LGHQWLILFDWLRQ� RI � OHDUQLQJ� REMHFWLYH� GHYHORSHG�
IURP�JURZLQJ�WR�PDWXULQJ��,Q�WKH�VHFRQG�OHVVRQ�
SODQ�� WHDFKHU�$�JLYHV�DQ�DUJXPHQW� LQ�KHU�&R5H�

WKDW� OHDUQLQJ� REMHFWLYH�ZDV� FRQVWUXFWHG� RQ�RQO\�
EHFDXVH� RI � FXUULFXOXP� FRQVLGHUDWLRQ�� EXW� DOVR�
VKRXOG�FRQVLGHU�VWXGHQWV·�QHHG��7KH�LQGLFDWRU�RI �
WKH� VHTXHQFH� RI � WKH� FRQWHQW� LV� RQH� RI � WKH�PRVW�
GHYHORSHG�LQ�WHDFKHUV�73$&.��7KH�GHYHORSPHQW�
RI �WKLV�LQGLFDWRU�RFFXUUHG�IURP�SUD�WR�PDWXULQJ�DW�
WKH�HQG�RI �OHVVRQ�VWXG\�ZDV�LQIOXHQFHG�E\�RWKHU�
UHIOHFWLRQ��$W�WKH�REVHUYDWLRQ��WKH�REVHUYHU�UDLVHG�
WKLV�LVVXH�WKDW�PDGH�WHDFKHUV�FKDQJHG�WKH�VHTXHQ�
FH�RI �KHU�FRQWHQW�WR�WHDFK�LQ�WKH�QH[W�OHVVRQ��

7KH� 73$&.� GHYHORSPHQW� RI � WHDFKHU� %�
ZDV� DQDO\]HG� IURP� WZR� F\FOHV� RI � OHVVRQ� VWXG\��
7KH�UHVXOW�FDQ�EH�VHHQ�LQ�7DEOH����

1R $VSHFW ,QGLFDWRU�
73$&.�FDWHJRU\

%HIRUH�WKH�
/HVVRQ�6WXG\

$IWHU�F\FOH��� $IWHU�F\FOH��

� 2EMHFWLYH
,GHQWLILFDWLRQ�RI �WKH�DLP

0DWXULQJ 0DWXULQJ 0DWXULQJ

/HDUQLQJ�REMHFWLYH� 0DWXULQJ 0DWXULQJ 0DWXULQJ

7DEHO����'HYHORSPHQW�RI7HDFKHU·V�%�73$&.�LQ�WKH�7RSLFV�&ODVVLILFDWLRQ�RI �/LYLQJ�7KLQJV�
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7DEOH� �� VKRZV� WKDW� WKH� GHYHORSPHQW� RI �
WHDFKHU·V�%�73$&.�RFFXUUHG� LQ�PRVW�RI � WKH� LQ�
GLFDWRUV�� 7KH� RYHUDOO� SURJUHVV� FDQ� EH� IRXQG� LQ�
LQGLFDWRUV� RI � FRQWHQW� FRYHUDJH�� PLVFRQFHSWLRQ�
LGHQWLILFDWLRQ�� WHDFKLQJ� VWUDWHJ\�� DQG�PHDVXULQJ�
VWXGHQWV·� XQGHUVWDQGLQJ�� 7KH� GHYHORSPHQW� IRU�
WKRVH�LQGLFDWRUV�RI �WHDFKHU�%�73$&.�GXH�WR�WKH�
RWKHU� UHIOHFWLRQ� DQG� GLVFXVVLRQ�ZLWK� WKH� H[SHUW��
)URP�7DEOH���LW�DOVR�FDQ�EH�VHHQ�WKDW�KLV�73$&.�
IRU� VHYHUDO� VLJQV� VWDUWHG� IURP� JURZLQJ� DQG�PD�

WXULQJ�� (GXFDWLRQDO� EDFNJURXQG� RI � WHDFKHU� %��
ZKR� KDV� EHHQ� JUDGXDWHG� IURP� D�PDVWHU� GHJUHH�
LQIOXHQFHV�KLV�DELOLW\�LQ�FRQVWUXFWLQJ�OHVVRQ�SODQ�
DQG�LPSOHPHQW�WKH�OHVVRQ���5HVHDUFK�VWDWHG�WKDW�
WHDFKHU� SURIHVVLRQDOLVP� LV� LQIOXHQFHG� E\� HGXFD�
WLRQDO�EDFNJURXQG��0RHLQL���������

/HVVRQ�VWXG\�IRU�WHDFKHU�&�ZDV�FDUULHG�RXW�
LQ� WZR� F\FOHV�� 7KH� UHVXOW� RI � WHDFKHU� &� 73$&.�
IURP�&R5H�DQDO\VLV�FDQ�EH�VHHQ�LQ�7DEOH���

� &RQFHSW

%LJ�LGHD *URZLQJ *URZLQJ *URZLQJ

&RQWHQW�FRYHUDJH 3UD *URZLQJ *URZLQJ

,GHQWLILFDWLRQ�WR�WKH�PLV�
FRQFHSWLRQ

3UD *URZLQJ 0DWXULQJ

�� 3HGDJRJ\

7HDFKLQJ�FRQVLGHUDWLRQ� 3UD *URZLQJ 0DWXULQJ

7HDFKLQJ�VWUDWHJ\ *URZLQJ *URZLQJ *URZLQJ

7KH�VHTXHQFH�RI �WKH�FRQ�
WHQW

0DWXULQJ 0DWXULQJ 0DWXULQJ

� 7HFKQRORJ\

7KH� XWLOL]DWLRQ� RI � 7HFK�
QRORJ\

*URZLQJ *URZLQJ *URZLQJ

7KH� DOWHUQDWLYH� RI � WKH�
WHFKQRORJ\

0DWXULQJ 0DWXULQJ 0DWXULQJ

�� (YDOXDWLRQ
0HDVXUH�VWXGHQWV·�XQGHU�
VWDQGLQJ

0DWXULQJ 0DWXULQJ 0DWXULQJ

7DEOH����'HYHORSPHQW�RI �7HDFKHU�&�73$&.�LQ�7RSLF�RI �'LJHVWLYH�6\VWHP�

1R $VSHFW ,QGLFDWRU�
73$&.�&DWHJRU\

%HIRUH�WKH�
/HVVRQ�6WXG\

$IWHU�&\FOH��� $IWHU�&\FOH��

� 2EMHFWLYH
,GHQWLILFDWLRQ�RI �WKH�DLP 0DWXULQJ 0DWXULQJ 0DWXULQJ

/HDUQLQJ�REMHFWLYH� 0DWXULQJ 0DWXULQJ 0DWXULQJ

� &RQFHSW

%LJ�LGHD *URZLQJ *URZLQJ *URZLQJ

&RQWHQW�FRYHUDJH *URZLQJ *URZLQJ *URZLQJ

,GHQWLILFDWLRQ�WR�WKH�PLV�
FRQFHSWLRQ

*URZLQJ 0DWXULQJ 0DWXULQJ

�� 3HGDJRJ\

7HDFKLQJ�FRQVLGHUDWLRQ� *URZLQJ 0DWXULQJ 0DWXULQJ

7HDFKLQJ�VWUDWHJ\ *URZLQJ *URZLQJ *URZLQJ

7KH�VHTXHQFH�RI �WKH�
FRQWHQW

*URZLQJ 0DWXULQJ 0DWXULQJ

� 7HFKQRORJ\

7KH�XWLOL]DWLRQ�RI �7HFKQRO�
RJ\

*URZLQJ *URZLQJ *URZLQJ

7KH�DOWHUQDWLYH�RI �WKH�
WHFKQRORJ\

*URZLQJ *URZLQJ 0DWXULQJ

�� (YDOXDWLRQ
0HDVXUH�VWXGHQWV·�XQGHU�
VWDQGLQJ

0DWXULQJ 0DWXULQJ 0DWXULQJ

7DEOH���VKRZV�WKDW�WHDFKHU�&�73$&.�GH�
YHORSHG� LQ� LQGLFDWRUV�RI � LGHQWLILFDWLRQ� WR� D�PLV�
FRQFHSWLRQ��WHDFKLQJ�FRQVLGHUDWLRQ��WKH�VHTXHQFH�
RI �FRQWHQW��DQG�WHFKQRORJ\�XWLOL]DWLRQ��7KLV�IRXU�
GHYHORSPHQW�ZDV�FDXVHG�E\�RWKHU�UHIOHFWLRQ�DQG�
GLVFXVVLRQ�ZLWK�DQ�H[SHUW��

5ROH�RI�/HVVRQ�6WXG\�LQ�7HDFKHUV·�73$&.�
'HYHORSPHQW

/HVVRQ�VWXG\�LV�DQ�DFWLYLW\�ZKHUH�WHDFKHUV�
DQDO\]H� WKH� WHDFKLQJ�OHDUQLQJ� SURFHVV�� /HVVRQ�
VWXG\�SURPRWHV�D�OHDUQLQJ�FRPPXQLW\�UHVXOWHG�LQ�
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FRQWLQXHV�WHDFKHU�LPSURYHPHQW��'DU\DQWR�	�.D�
ULP�� ������� 7KH� UHFRPPHQGDWLRQ� LV� JLYHQ� IURP�
REVHUYHU�DQG�H[SHUW� FKDQJH� WKH�PRGHO� WHDFKHU·V�
&R5H� WR� EH� PRUH� GHYHORSHG� LQ� WKH� QH[W� F\FOH��
7KLV�VWXG\�LGHQWLILHV�WKDW�LVVXH�UDLVHG�LQ�UHIOHFWLRQ�
�VHH��VWDJH�RI �/HVVRQ�VWXG\��7KHUH�ZHUH�WKUHH�DV�
SHFWV�LVVXHV�UDLVHG�LQ�WKH�UHIOHFWLRQ�VWDJH��DQG�WKH\�
ZHUH��SHGDJRJ\��FRQWHQW��DQG�WHFKQRORJ\��

7KH�PDLQ�LVVXH�UDLVHG�LQ�WKH�UHIOHFWLRQ�VWD�
JH� IRU� ERWK� W\SHV� RI � OHVVRQ� VWXG\� �VFKRRO�EDVHG�
OHVVRQ�VWXG\�DQG�ELRORJ\�DVVRFLDWLRQ�EDVHG�OHVVRQ�
VWXG\��PRUH� IRFXVHG�RQ� WKH�SHGDJRJLFDO� DVSHFW��
,Q� WKH�6FKRRO�EDVHG� OHVVRQ� VWXG\�� WKH�REVHUYHUV·�
UHFRPPHQGDWLRQ�UHODWHG�WR�SHGDJRJ\�ZDV�DERXW�
WKH� VWUDWHJ\� RI � WHDFKLQJ� XVHG� LQ� OHDUQLQJ� YLUXV��
7KH�UROH�SOD\LQJ�ZDV�FRQVLGHUHG�QRW�DSSURSULDWH�
IRU�WKH�WRSLF�RI �WKH�YLUXV�DV�RQO\�D�IHZ�VWXGHQWV�LQ�
YROYHG�LQ�WKH�UROH��7KLV�UHFRPPHQGDWLRQ��RU�NQR�
ZQ�DV�RWKHU� UHIOHFWLRQ��ZDV�XVHG�E\� WKH� WHDFKHU�
PRGHO�WR�FKDQJH�LQWR�GLVFXVVLRQ�VWUDWHJ\�IRU�WKH�
QH[W�OHVVRQ�SODQ���,Q�WKH�VHFRQG�DQG�WKLUG�F\FOHV�
RI � VFKRRO�EDVHG� OHVVRQ�VWXG\�� WKH� WHDFKHU�PRGHO�
JRW� D� SRVLWLYH� FRPPHQW� IURP� WKH� REVHUYHU� UHOD�
WHG�WR�WKH�LPSOHPHQWDWLRQ�RI �KHU�SHGDJRJ\��7KH�
UHIOHFWLRQ�IURP�WKH�OHDUQLQJ�VKRZHG�WKDW�WHDFKHUV�
ZHUH�PRUH�LQYROYHG�VWXGHQWV�LQ�KHU�WHDFKLQJ�DQG�
VWXGHQW�PRUH�HQJDJHG�LQ�WKHLU�OHDUQLQJ��7KH�RE�
VHUYHU�FRPPHQWHG�WKDW�WKH�VWXGHQW�GHYHORSV�WKHLU�
OHDUQLQJ��WKH\�DFWLYHO\�DVN�TXHVWLRQV�DQG�DQVZHU�
WKH�TXHVWLRQ�LQ�WKHLU�GLVFXVVLRQ��

&RPSDUHG�ZLWK�VFKRRO�EDVHG�OHVVRQ�VWXG\��
WKH�FRPPHQW�IURP�WKH�REVHUYHU��RWKHU�UHIOHFWLRQ��
LQ� ELRORJ\� DVVRFLDWLRQ� EDVHG� OHVVRQ� VWXG\� ZDV�
PRUH� YDULHG��7KH� REVHUYDWLRQ�ZDV� QRW� RQO\� SXW�
WR� WKH� DVSHFW� RI � SHGDJRJ\� EXW� DOVR� WKH� HOHPHQW�
RI � WHFKQRORJ\� DQG� WKH� FRQWHQW�� 7KH� XVH� RI � WKH�
DSSOLFDWLRQ�LQ�VPDUWSKRQH��JRRJOH�PDS��DQG�YLU�
WXDO�ODE�EHFDPH�WKH�LVVXH�UDLVHG�EHVLGH�WKH�SRLQW�
RI �SHGDJRJLFDO�DVSHFWV��,Q�HGXFDWLRQDO�HOHPHQWV��
WKH�LVVXH�UDLVH�ZDV�DOVR�PRUH�YDULHG��QRW�RQO\�WKH�
LQGLFDWRU�RI �WHDFKLQJ�VWUDWHJ\�EXW�DOVR�FRYHUHG�RW�
KHU�VLJQV��,Q�VKRUW��WKH�GLIIHUHQFH�EHWZHHQ�VFKRRO�
EDVHG�OHVVRQ�VWXG\�DQG�ELRORJ\�DVVRFLDWLRQ�OHVVRQ�
UHVHDUFK�ZDV�RQ�WKH�REVHUYHUV·�FRPPHQW�DQG�UH�
FRPPHQGDWLRQ�LQ�WKH�UHIOHFWLRQ�VWDJH��ZKLFK�LQ�
IOXHQFHV� WKH� GHYHORSPHQW� RI � WHDFKHUV·� 73$&.��
,Q� VFKRRO�EDVHG� OHVVRQ� VWXG\�� WKH� RYHUDOO� DGYLFH�
IRU�WKUHH�F\FOHV�RI �OHVVRQ�VWXG\�ZDV�JLYHQ�WR�WKH�
LPSURYHPHQW� RI � RQH� LQGLFDWRU� RI � SHGDJRJLFDO�
DVSHFW��PHDQZKLOH��LQ�ELRORJ\�DVVRFLDWLRQ�OHVVRQ�
VWXG\�� WKH� UHFRPPHQGDWLRQ� ZDV� JLYHQ� WR� PRUH�
WKDQ� RQH� LQGLFDWRU� IRU� DOO� HOHPHQWV� �SHGDJRJ\��
WHFKQRORJ\�� DQG� FRQWHQW��� 7KH� GLIIHUHQW� DGYLFH�
RFFXUUHG� EHFDXVH�� LQ� VFKRRO�EDVHG� OHVVRQ� VWXG\��
WKH�REVHUYHU� FRPHV� IURP�D� VHSDUDWH� DUHD�RI � WKH�

VXEMHFW�ZLWK�WKH�PRGHO� WHDFKHU��7KH�REVHUYHU�RI �
WKH�VFKRRO�EDVHG�OHVVRQ�VWXG\�ZHUH�WHDFKHUV�ZKR�
WHDFK� WKH� VXEMHFW� RI � PDWKHPDWLFV�� SK\VLFV�� DQG�
ODQJXDJHV� VR� WKDW� WKH� WHDFKHU� GRHV� QRW� FRQFHUQ�
WKH� LVVXH� RI � ELRORJ\��:KHUHDV� LQ� ELRORJ\� DVVR�
FLDWLRQ� OHVVRQ� VWXG\�� WKH� REVHUYHUV� DUH� ELRORJ\�
WHDFKHUV��WKHUHIRUH�WKHLU�FRPPHQW�FRYHUHG�DOO�RI �
WKH�DVSHFW�RI �WHDFKLQJ��LQFOXGLQJ�WKH�FRQWHQW�DQG�
WHFKQRORJ\���$OWKRXJK�GDWD�VKRZ�WKDW�%LRORJ\�DV�
VRFLDWLRQ�EDVHG�OHVVRQ�VWXG\�FRQWULEXWHV�WR�PRUH�
DVSHFW�RI �WHDFKHUV·�73$&.�GHYHORSPHQW�FRPSD�
UHG�ZLWK�VFKRRO�EDVHG�OHVVRQ�VWXG\��LQ�JHQHUDO��LW�
FDQ�EH�FRQFOXGHG�WKDW�ERWK�RI �W\SH�OHVVRQ�VWXG\�
FDQ�GHYHORS�WHDFKHUV·�73$&.��

*XLWHUH]��������FODLPHG�WKDW�WKH�LGHD�RI �OHV�
VRQ�VWXG\�LV�WHDFKHUV�FROODERUDWLRQ�IURP�WKH�VWDJH�
RI �LQTXLU\�WR�WKH�VWDJH�RI �UHVHDUFK�RQ�WKH�OHVVRQ��
7KH�FROODERUDWLYH�RFFXUV�E\�XVLQJ�WKH�SULQFLSOH�RI �
OHJDOLW\�WR�FRQVWUXFW�D�OHVVRQ�SODQ��REVHUYH�WKH�WH�
DFKLQJ��DQG�UHIOHFW�WKH�OHVVRQ��7KH�FROODERUDWLRQ�
KDSSHQHG�ZKHQ�D�WHDFKHU�FUHDWHV�WKH�OHVVRQ�SODQ�
WKDW�JLYHV�EHQHILW�WR�HQULFK�WHDFKHUV·�LGHDV�RI �WKH�
OHVVRQ�DQG�UHVXOWHG�LQ�WKH�LPSURYHPHQW�RI �WHDFK�
HU�FUHDWLYLW\�LQ�FRQGXFWLQJ�VWXGHQWV·�OHDUQLQJ��7KH�
OHJDOLW\� SULQFLSOH� DSSOLHG� LQ� OHVVRQ� VWXG\� ZKHQ�
WKH�WHDFKHU�GRHV�QRW�FRQVLGHU�VXSHULRU�RU�LQIHULRU�
IURP� RWKHUV�� 7KLV� SKHQRPHQRQ� RFFXUV� EHFDXVH�
WKH�REVHUYDWLRQ� LQ� OHVVRQ�VWXG\�VKRXOG� IRFXV�RQ�
VWXGHQWV·�OHDUQLQJ��QRW�WHDFKHUV·�WHDFKLQJ�VR�WKDW�
WKH� WHDFKHU�GRHV�QRW� IHHO�EHLQJ�HYDOXDWHG�E\� WKH�
REVHUYHU��$�VWXG\�IURP�5DKD\X�HW�DO���������FRQ�
FOXGHG�FROODERUDWLRQ�LQ�MXQLRU�KLJK�VFKRRO�VFLHQFH�
WHDFKHU�DVVRFLDWLRQ�OHVVRQ�VWXG\�KHOSV�WKH�WHDFK�
HU�WR�LPSURYH�WKHLU�DELOLW\�LQ�FRQVWUXFWLQJ�OHVVRQ�
SODQ��VWXGHQWV·�ZRUNVKHHW��HYDOXDWLRQ�LQVWUXPHQW��
DQG�WKH�GHYHORS�FRQWHQW�RI �WHDFKLQJ��/HVVRQ�VWX�
G\�KHOS�WHDFKHU�IRU�EHWWHU�LPSOHPHQWDWLRQ�RI �WKH�
SODQ�LQ�WKH�WHDFKLQJ�OHDUQLQJ�SURFHVV��

$FFRUGLQJ�WR�.RHKOHU�HW�DO����������73$&.�
LV� DQ� XQGHUVWDQGLQJ� WKDW� EXLOW� IURP� WKH� LQWHUDF�
WLRQ� DPRQJ� FRQWHQW�� SHGDJRJ\�� DQG� WHFKQRORJL�
FDO� NQRZOHGJH�� 7KH�PRUH� YDULHG� LVVXH� UDLVHG� LQ�
UHIOHFWLRQ�� WKH� PRUH� WHDFKHUV� FDQ� GHYHORS� WKHLU�
73$&.��)XWKUHPRUH�.RHKOHU�HW�DO���������VWDWHG�
WKDW�WKH�DVSHFWV�RI �WHFKQRORJ\�DQG�SHGDJRJ\�DUH�
FORVHO\� UHODWHG� WR� WKH�XQGHUVWDQGLQJ�RI � WKH� FRQ�
WHQW�NQRZOHGJH�WR�FUHDWH�HIIHFWLYH�WHDFKLQJ�

7KLV� VWXG\� VXJJHVWV� WKDW� WKH� RYHUDOO� FRP�
PHQW� IURP� WKH� REVHUYHU� JLYH� JRRG� LPSDFW� LQ�
LPSURYLQJ�WKH�OHDUQLQJ�SURFHVV�LQ�WKH�QH[W�F\FOH��
:LGRGR�HW�DO���������VWDWHG�WKDW�SDUWLFLSDWLRQ�LQ�
/HVVRQ�6WXG\�JLYHV�ERWK�REVHUYHU�DQG�WHDFKHU�RE�
VHUYHG��PRGHO�WHDFKHU��WR�OHDUQ�HDFK�RWKHU��-DQJ�
HW� DO��� ������� 7KH� 2EVHUYHU� UHYHDOHG� WKDW� ZLWK�
VHHLQJ�RQHV·�WHDFKLQJ��WKH\�FRXOG�SURYLGH�DQ�DG�
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YDQWDJH�IURP�KLV�KHU�EHQHILWV�DQG�VKRUWFRPLQJV��
7KLV�FDQ�PRWLYDWH�WKHP�WR�LPSURYH�KHU�KLV�VNLOO�
LQ�WHDFKLQJ��

'DWD� LQ� WDEOH� �� WR� WDEOH� �� VKRZ� WKDW� WKH�
SULRU�WHDFKHUV·�73$&.�DELOLW\�RI �WHDFKHUV·�PR�
GHO�ZHUH� YDULHG�� 7HDFKHUV�ZKR� JRW� LQYROYHG� LQ�
ELRORJ\�DVVRFLDWLRQ�EDVHG�OHVVRQ�VWXG\�KDV�EHWWHU�
73$&.�VWUHQJWK�LQ�PRUH�LQGLFDWRUV�FRPSDULQJ�
ZLWKLQ�WHDFKHU�ZKR�JRW�HQJDJHG�LQ�VFKRRO�EDVHG�
OHVVRQ�VWXG\��0RHQL��������VWDWHG�WKDW�WHDFKHUV·�
EDFNJURXQG� DQG� H[SHULHQFH� LQIOXHQFH� WHDFKHUV·�
WHDFKLQJ�FRPSHWHQF\��5HVHDUFK�RI � OHVVRQ�VWXG\�
IURP�/HZLV��������WR�SURVSHFWLYH�ELRORJ\�WHDFK�
HU�VKRZHG�WKDW�EHVLGHV�GHYHORSLQJ�VWXGHQWV·�WKLQ�
NLQJ�VNLOO�DQG� WKHLU�DELOLW\� WR�SUDFWLFH� WHDFKLQJ��
OHVVRQ�VWXG\�FRXOG�DOVR�EXLOG�WKHLU�NQRZOHGJH�WR�
FRQWHQW��OHDUQLQJ��DELOLW\�WR�REVHUYH�WKH�SURFHVV�
RI �WHDFKLQJ�DQG�OHDUQLQJ�DQG�LPSURYH�TXDOLW\�RI �
FROODERUDWLRQ�LQ�FRQVWUXFWLQJ�WKH�OHVVRQ�SODQ��

7KH�LQWHJUDWLRQ�RI �WHFKQRORJ\�LQ�WHDFKLQJ�
LV� HVVHQWLDO� WR� UHVSRQG� WR� WKH���VW� HUD�FKDOOHQJH�
�3XVSDULQL�HW�DO����������,Q�LPSURYLQJ�WKH�TXDOLW\�
RI �WHDFKLQJ��WKH�WHDFKHU�VKRXOG�QRW�RQO\�EH�DEOH�
WR�LQWHJUDWH�WHFKQRORJ\�LQ�KLV�KHU�LQVWUXFWLRQDO��
VR� WKDW�DOORZ�VWXGHQWV� WR�EH�PRUH�HQJDJHG�DQG�
WDNH�D�UROH�LQ�WKHLU�OHDUQLQJ�EHFDXVH�WHFKQRORJ\�
KHOSV�WKH�WHDFKHU�WR�PRWLYDWH�VWXGHQWV·�OHDUQLQJ�
³�WHDFKHUV·�73$&.�LQIOXHQFH�VXFFHVVIXO�WHDFK�
LQJ��6ULVDZDVGL��������DUJXHV�WKDW�73$&.�JLYHV�
D�FRQWULEXWLRQ� WR� WKH� WHDFKLQJ� VWUDWHJ\�XVHG�E\�
WKH�WHDFKHU�LQ�WKHLU�WHDFKLQJ��7KLV�VWXG\�VXJJHVWV�
WKDW� OHVVRQ� VWXG\� LV� D�ZD\� WR�GHYHORS� WHDFKHUV·�
73$&.��/HVVRQ� VWXG\� LV� DQ�DFWLYLW\�ZKHUH� WKH�
WHDFKHU�FDQ�GLVFXVV� WR�FRQVWUXFW�D�EHWWHU� OHVVRQ�
SODQ�WKDW�FUHDWHV�DFWLYH�OHDUQLQJ��,Q�WKLV�DFWLYLW\��
WHDFKHUV�FDQ�JLYH�FRQVWUXFWLYH�VXJJHVWLRQ�WR�WKH�
FRQWHQW��SHGDJRJ\��DQG�WHFKQRORJ\��7KLV�ILQGLQJ�
LV�LQ�OLQH�ZLWK�$NHUVRQ�HW�DO���������WKDW�OHVVRQ�
VWXG\� UHVXOWHG� LQ� LPSURYLQJ� WHDFKHUV·� VNLOO� LQ�
SODQQLQJ�WKH�OHVVRQ��FUHDWLQJ�D�SRVLWLYH�OHDUQLQJ�
HQYLURQPHQW��HPSRZHU�WKH�VWXGHQW�WR�OHDUQ�DQG�
DVVHVV�WKH�VWXGHQW�DSSURSULDWHO\��

)XUWKHU��WKLV�VWXG\�VXJJHVWV�WKDW�WKH�%LROR�
J\� WHDFKHU�DVVRFLDWLRQ�EDVHG�/HVVRQ�VWXG\ JLYH�
PRUH� FRQWULEXWLRQ� WR� WHDFKHUV·� 73$&.� GHYH�
ORSPHQW��&RPPHQW� DQG� VXJJHVWLRQ� IURP� DQRW�
KHU� WHDFKHU�ZKR� WHDFKHV�VLPLODU� VXEMHFW�ZLOO�EH�
PRUH�HIIHFWLYH�DV� WKH�PHPEHU�RI � WKH�JURXS�XQ�
GHUVWDQGV� D� UHODWHG� LVVXH� RU� FRQWHQW� YHU\�ZHOO��
7KHUHIRUH�WKH\�DOVR�FDQ�VXJJHVW�WKH�DSSURSULDWH�
WHFKQRORJ\� XVHG� ZKHQ� WKH\� WHDFK� VSHFLILF� WR�
SLFV� DV� WKH� DVSHFWV� RI � WHFKQRORJ\� DQG� SHGDJR�
J\�DUH�FORVHO\�UHODWHG�ZLWK�WKH�XQGHUVWDQGLQJ�WR�
WKH�FRQWHQW�NQRZOHGJH� �0LVKUD�	�&DLQ���������
5XV·DQ��������VWUHQJWKHQV�WKH�LGHD�WKDW�DVVRFLD�

WLRQ�WHDFKHUV�EDVHG�OHVVRQ�VWXG\�LV�WKH�PRVW�DS�
SURSULDWH�DFWLYLW\�WR�GHYHORS�WHDFKHUV·�SURIHVVLR�
QDOLVP��/HVVRQ�VWXG\�FDQ�EH�XVHG�DV�D�GLVFXVVLRQ�
IRUXP�ZKHUH� WHDFKHU� FROODERUDWLYHO\� FRQVWUXFWV�
WKH�SODQQLQJ�IRU�WKH�OHVVRQ��H[FKDQJH�WKHLU�NQR�
ZOHGJH� DQG� H[SHULHQFH� WR� LPSURYH� WHDFKHUV·�
VNLOO��3XUZRNR�HW�DO���������VWDWHG�WKDW�WHDFKHUV·�
FROODERUDWLRQ� LQ� SUHSDULQJ� WKH� OHVVRQ� HQKDQFH�
WKH� TXDOLW\� RI � WHDFKLQJ� WKDW� PDGH� WKH� VWXGHQW�
LQWHUHVWHG� LQ� WHDFKHUV·� SHUIRUPDQFH�� 7KH� GHYH�
ORSPHQW�RI � WHDFKHUV·�73$&.�LQ�WKLV�VWXG\�ZDV�
GXH� WR�GLVFXVVLRQ�ZLWK� WKH� H[SHUWV� �IDFLOLWDWRU���
VHOI�UHIOHFWLRQ��DQG�UHIOHFWLRQ�IURP�WKH�REVHUYHU�
�RWKHU�REVHUYDWLRQ���7KH�DFWLYLW\�RI �OHVVRQ�VWXG\�
EXLOGV� D� SDUWQHUVKLS� EHWZHHQ� XQLYHUVLW\�EDVHG�
WHDFKHU�HGXFDWLRQ�ZKR�DFW�DV�D�IDFLOLWDWRU�RI �WKH�
OHDUQLQJ� SURFHVV� �*XLWHUH]�� ������� 7KH� DFWLRQ�
DOVR�IRFXVHV�RQ�GUDZLQJ�D�SUDFWLFDO�OHVVRQ�IURP�
WKH� DFWXDO� FODVVURRP� VHWWLQJ� WKDW� SURYLGHV� SUR�
PLVLQJ�WHDFKHUV�WR�GHYHORS�D�FXOWXUH�RI �UHIOHFWL�
RQ��*XLWHUH]���������6HOI�UHIOHFWLRQ�RFFXUV�ZKHQ�
WHDFKHUV� UHYLHZ� WKHLU� SUHYLRXV� FODVVURRP� RXW�
FRPHV�DQG�XVH�WKHVH�DV�LQIRUPDWLRQ�WR�LPSURYH�
WHDFKHUV·�QH[W�LQVWUXFWLRQDO�SUDFWLFHV��*XLWHUH]��
�������&RPPHQW�DQG�VXJJHVWLRQ� IURP�REVHUYHU�
DFW�DV�RWKHU�UHIOHFWLRQ�WKDW�EXLOGV�D�QHZ�LGHD�WR�
EH�WDNHQ�DFFRXQW�WR�LPSURYH�WKH�QH[W�OHVVRQ��'L�
UHFW�H[SHULHQFH��H[SORUH�WKH�LPSDFW�RI �WHDFKHUV·�
WHDFKLQJ�RQ�VWXGHQWV·�RXWFRPH��IRFXVLQJ�WKH�UH�
ODWLRQVKLS�EHWZHHQ�VWXGHQWV�DQG�WHDFKHUV�LQ�OHV�
VRQ�VWXG\�PDNH� WHDFKHUV�KDYH�D�EHWWHU�SODQ� IRU�

WKHLU�WHDFKLQJ��%URZQ�	�&ULSSHQ��������

&21&/86,21

7KH�VWXG\�UHYHDOHG�WKDW�WKHUH�ZDV�WKH�GH�
YHORSPHQW�RI �WHDFKHUV·73$&.�LQ�VHYHUDO�LQGLFD�
WRUV�LQ�ERWK�W\SHV�RI �OHVVRQ�VWXG\��VFKRRO�EDVHG�
OHVVRQ� VWXG\�� DQG� ELRORJ\� WHDFKHU� DVVRFLDWLRQ�
EDVHG�OHVVRQ�VWXG\��7KH�VXJJHVWLRQ�IURP�WKH�RE�
VHUYHU� LQ� VFKRRO�EDVHG� OHVVRQ� VWXG\� LV�PRUH� WR�
WKH� DVSHFW� RI � SHGDJRJ\� WKDW� JLYHV� HIIHFW� WR� WKH�
GHYHORSPHQW�SHGDJRJLFDO�SHUVSHFWLYH�RI � WKH� WH�
DFKHU��0HDQZKLOH�� WKH�RSLQLRQV�DQG�FRPPHQWV�
IURP� REVHUYHUV� LQ� ELRORJ\� WHDFKHU� DVVRFLDWLRQ�
EDVHG�OHVVRQ�VWXG\�ZHUH�WR�WKH�DVSHFWV�RI �SHGD�
JRJ\��FRQWHQW��DQG�WHFKQRORJ\��7KH�GHYHORSPHQW�
RI �WHDFKHUV·�73$&.�ZDV�LQIOXHQFHG�E\�D�GLVFXV�
VLRQ�ZLWK�WKH�IDFLOLWDWRU�IURP�WKH�XQLYHUVLW\��WKH�
H[SHUW���VHOI�UHIOHFWLRQ��DQG�RWKHU�UHIOHFWLRQ��%LR�
ORJ\�WHDFKHU�DVVRFLDWLRQ�EDVHG�OHVVRQ�VWXG\�JLYH�
PRUH�LPSDFW�RQ�WHDFKHUV·�73$&.�GHYHORSPHQW�
DV�WKH�PRGHO�WHDFKHU�UHFHLYHG�D�YDULHG�VXJJHVWL�
RQ�IURP�D�NQRZOHGJHDEOH�WHDFKHU��
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$NHUVRQ�� 9�� /��� 3RQJVDQRQ�� .��� 5RJHUV�� 0�� $�� 3���
&DUWHU�� ,��� 	� *DOLQGR�� (�� �������� ([SORULQJ�
WKH�8VH�RI �/HVVRQ�6WXG\� WR�'HYHORS�(OHPHQ�
WDU\�3UHVHUYLFH�7HDFKHUV·�3HGDJRJLFDO�&RQWHQW�
.QRZOHGJH�IRU�7HDFKLQJ�1DWXUH�RI �6FLHQFH� ,Q�
WHUQDWLRQDO� -RXUQDO� RI � 6FLHQFH� DQG� 0DWKHPDWLFV�
(GXFDWLRQ� ���������������

$QZDU��<���5XVWDPDQ��1��<���:LGRGR��$���	�5HGMHNL��
6�� �������� .HPDPSXDQ� 3HGDJRJLFDO� &RQWHQW�
.QRZOHGJH�*XUX�%LRORJL�\DQJ�%HUSHQJDODPDQ�
GDQ�\DQJ�%HOXP�%HUSHQJDODPDQ� -XUQDO�3HQJD�
MDUDQ�0,3$� �������������

%DNLU��1����������7HFKQRORJ\�DQG�7HDFKHU�(GXFDWLRQ��
$�%ULHI �*OLPSVH�RI �WKH�5HVHDUFK�DQG�3UDFWLFH�
WKDW�+DYH�6KDSHG�WKH�)LHOG� 7HFK7UHQGV� �������
�������

%LUHO�� *�� .��� 	� UR OX�� (�� 3UHVHUYLFH� 0DWKHPDWLFV�
7HDFKHUV·�73$&.�'HYHORSPHQW�LQ�6WDWLVWLFV�7HDFK�
LQJ�� $� 0LFURWHDFKLQJ� /HVVRQ� 6WXG\�� &RQWULEX�
WLRQ�3DSHU� RI �7HQWK� ,QWHUQDWLRQDO�&RQIHUHQFH�
RQ�7HDFKLQJ�6WDWLVWLFV� �,&276���� -XO\�� �������
.\RWR��-DSDQ��

%URZQ��-��&���	�&ULSSHQ��.��-����������7KH�.QRZOHGJH�
DQG�3UDFWLFHV�RI �+LJK�6FKRRO�6FLHQFH�7HDFKHUV�
LQ�3XUVXLW� RI �&XOWXUDO�5HVSRQVLYHQHVV��6FLHQFH�
(GXFDWLRQ�����������������

'DU\DQWR�	�.DULP�� 6�� ��������3HPEHODMDUDQ�$EDG� ����
<RJ\DNDUWD��*DYD�0HGLD�

(UWPHU�� 3�� $��� 	� 2WWHQEUHLW�/HIWZLFK�� $�� 7�� ��������
7HDFKHU� 7HFKQRORJ\� &KDQJH�� +RZ� .QRZO�
HGJH�� &RQILGHQFH�� %HOLHIV�� DQG� &XOWXUH� ,QWHU�
VHFW� -RXUQDO�RI � UHVHDUFK�RQ�7HFKQRORJ\� LQ�(GXFD�
WLRQ� ���������������

*DOO��0��'���*DOO��-��3���	�%RUJ��:��5����������,Q�%XU�
YLNRYV�$(� (GXFDWLRQDO�5HVHDUFK��$Q�,QWURGXFWLRQ�
�(LJKWK�HG��HG����%RVWRQ��0DVVDFKXVHWWV��3HDUVRQ�
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