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3URIHVVLRQDO�GHYHORSPHQW��3'��WKDW�VXSSRUWV�IDFXOW\�LQ�WHDFKLQJ�FRXUVHV�IRU�SURVSHFWLYH�
VHFRQGDU\�WHDFKHUV��HVSHFLDOO\�FRXUVHV�IRFXVHG�RQ�PDWKHPDWLFDO�NQRZOHGJH�IRU�WHDFKLQJ��DUH�
ODUJHO\�DEVHQW�IURP�KLJKHU�HGXFDWLRQ��GHVSLWH�WKH�QHHG�WR�LPSURYH�LQVWUXFWLRQ�LQ�WKHVH�FRXUVHV���
7KLV�VWXG\�H[DPLQHV�D�QRYHO�3'�SURJUDP�ZKRVH�VWUXFWXUH�ZDV�LQVSLUHG�E\�UHKHDUVDOV��/DPSHUW�
HW�DO����������:H�DQDO\]HG�3'�GLVFXVVLRQV�WKURXJKRXW�WKH�\HDU�XVLQJ�DQ�LQVWUXFWLRQDO�WULDG�
IUDPHZRUN��DQG�ZH�LQWHUSUHWHG�WKH�3'�VWUXFWXUH�XVLQJ�&ODUNH�DQG�+ROOLQJVZRUWK¶V��������
,QWHUFRQQHFWHG�0RGHO�IRU�3URIHVVLRQDO�*URZWK��:H�VXJJHVW�WKDW�D�UHKHDUVDO�LQVSLUHG�SHGDJRJ\�
RIIHUHG�RSSRUWXQLWLHV�IRU�IDFXOW\�JURZWK�LQ�DWWHQGLQJ�WR�VWXGHQW�FRQWULEXWLRQV��

.H\ZRUGV��0DWKHPDWLFDO�.QRZOHGJH�IRU�7HDFKLQJ��8QGHUJUDGXDWH�(GXFDWLRQ��3URIHVVLRQDO�
'HYHORSPHQW���

5HFHQW�SROLF\�GRFXPHQWV�DJUHH�WKDW�VHFRQGDU\�PDWKHPDWLFV�WHDFKHU�SUHSDUDWLRQ�PXVW�DWWHQG�
WR�GHYHORSLQJ�WHDFKHUV¶�PDWKHPDWLFDO�NQRZOHGJH�IRU�WHDFKLQJ��0.7���&RQIHUHQFH�%RDUG�RI�WKH�
0DWKHPDWLFDO�6FLHQFHV��������$VVRFLDWLRQ�RI�0DWKHPDWLFV�7HDFKHU�(GXFDWRUV���������$OWKRXJK�
WKHUH�LV�SURPLVH�LQ�VLPXODWLQJ�SUDFWLFH�WR�GHYHORS�WHDFKHUV¶�0.7�LQ�ZD\V�WKDW�FRRUGLQDWH�
PDWKHPDWLFDO�DQG�SHGDJRJLFDO�VHQVLELOLWLHV��%L]D�HW�DO���������6W\OLDQLGHV�	�6W\OLDQLGHV���������
VXFK�WDVNV�DUH�XQFRPPRQ�LQ�XQGHUJUDGXDWH�FRQWHQW�FRXUVHV�IRU�SUH�VHUYLFH�VHFRQGDU\�WHDFKHUV�
�/DL�	�3DWWHUVRQ���������7R�H[SDQG�RSSRUWXQLWLHV�IRU�GHYHORSLQJ�0.7�LQ�FRQWHQW�FRXUVHV��WKH�
SURMHFW�0DWKHPDWLFV�RI�'RLQJ��8QGHUVWDQGLQJ��/HDUQLQJ��DQG�(GXFDWLQJ�IRU�6HFRQGDU\�6FKRROV�
�02'8/(�6����KDV�GHYHORSHG�FXUULFXODU�PDWHULDOV�IRU�$OJHEUD��*HRPHWU\��0RGHOLQJ��DQG�
6WDWLVWLFV�XQGHUJUDGXDWH�FRQWHQW�FRXUVHV�IRU�SURVSHFWLYH�VHFRQGDU\�WHDFKHUV��7R�VXSSRUW�HQDFWLQJ�
WKHVH�PDWHULDOV��02'8/(�6���SURYLGHG�D�\HDU�ORQJ�SURIHVVLRQDO�GHYHORSPHQW��3'��SURJUDP�IRU�
PDWKHPDWLFV�IDFXOW\��7KLV�3'�LQFOXGHG�DFWLYLWLHV�LQVSLUHG�E\�WHDFKLQJ�UHKHDUVDOV��/DPSHUW�HW�DO���
������*KRXVVHLQL���������DQG�DLPHG�WR�VXSSRUW�DWWHQGLQJ�WR�SURVSHFWLYH�WHDFKHUV¶�WKLQNLQJ����

,Q�WKLV�VWXG\��ZH�GUHZ�RQ�WKH�02'8/(�6���GDWD�WR�H[DPLQH���+RZ�GRHV�D�UHKHDUVDO�LQVSLUHG�
SHGDJRJ\�VKDSH�WKH�LQWHUDFWLRQV�DPRQJ�PDWKHPDWLFV�IDFXOW\�GXULQJ�D�SURIHVVLRQDO�OHDUQLQJ�
H[SHULHQFH"�

�
7KHRUHWLFDO�3HUVSHFWLYH�

7KURXJKRXW�WKLV�SDSHU��VWXGHQW�UHIHUV�WR�D�SURVSHFWLYH�VHFRQGDU\�PDWKHPDWLFV�WHDFKHU��DQG�
LQVWUXFWRU�UHIHUV�WR�D�PDWKHPDWLFV�IDFXOW\�PHPEHU��)ROORZLQJ�/DPSHUW��������DQG�&RKHQ��
5DXGHQEXVK��DQG�%DOO���������ZH�PRGHO�LQVWUXFWLRQ�DV�DWWHQWLRQ�WR�UHODWLRQVKLSV�IRUPHG�EHWZHHQ�
LQVWUXFWRUV��VWXGHQWV��DQG�FRQWHQW��,Q�WKLV�YLHZ��OHDUQLQJ�RFFXUV�DV�VWXGHQWV�ZRUN�WR�GHYHORS��
XQGHUVWDQG��DQG�VWUHQJWKHQ�WKHLU�UHODWLRQVKLS�ZLWK�FRQWHQW�DQG�HDFK�RWKHU��PHDQZKLOH��LQVWUXFWRUV�
HQDFW�WKHLU�SUDFWLFH�WKURXJK�UHODWLRQVKLSV�ZLWK�FRQWHQW�DQG�ZLWK�VWXGHQWV��LQ�DGGLWLRQ�WR�WKHLU�
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UHODWLRQVKLS�ZLWK�VWXGHQW�OHDUQLQJ�ZKHUHE\�WKH\�DWWHQG�WR�DQG�DUH�LQIOXHQFHG�E\�WKH�VWXGHQW�
FRQWHQW�UHODWLRQVKLS���

)ROORZLQJ�&ODUNH�DQG�+ROOLQJVZRUWK���������ZH�YLHZ�SURIHVVLRQDO�JURZWK�DV�³DQ�LQHYLWDEOH�
DQG�FRQWLQXLQJ�SURFHVV�RI�OHDUQLQJ´��S��������7KH\�FRQFHSWXDOL]HG�WHDFKHU�SURIHVVLRQDO�JURZWK�DV�
DQ�³,QWHUFRQQHFWHG�0RGHO´�RI�G\QDPLFV�DPRQJ�IRXU�GRPDLQV��WKH�3HUVRQDO�'RPDLQ��L�H���D�
WHDFKHU¶V�LQGLYLGXDO�NQRZOHGJH�DQG�EHOLHIV���WKH�'RPDLQ�RI�3UDFWLFH��L�H���DOO�IRUPV�RI�
SURIHVVLRQDO�H[SHULPHQWDWLRQ���WKH�'RPDLQ�RI�&RQVHTXHQFH��L�H���LQIHUUHG�RXWFRPHV�RI�
LQVWUXFWLRQDO�GHFLVLRQV���DQG�WKH�([WHUQDO�'RPDLQ��L�H���HQWLWLHV�RXWVLGH�WKH�WHDFKHU¶V�VHOI���7KH\�
DUJXHG�WKDW�SURIHVVLRQDO�JURZWK��VXFK�DV�WKDW�VKDSHG�E\�3'��FDQ�EH�UHSUHVHQWHG�WKURXJK�³FKDQJH�
VHTXHQFHV´�RI�UHIOHFWLRQ�DQG�HQDFWLRQ���

7HDFKLQJ�UHKHDUVDOV�FDQ�VKDSH�WHDFKHUV¶�SURIHVVLRQDO�JURZWK��*KRXVVHLQL��������/DPSHUW�HW�
DO����������,QLWLDOO\�FRQFHLYHG�WR�VXSSRUW�QRYLFH�.����WHDFKHUV��UHKHDUVDOV�SURYLGH�RSSRUWXQLWLHV�
WR�³VLPXODWH�DQG�DQDO\]H�PDQDJHDEOH�FKXQNV�RI�LQWHUDFWLYH�WHDFKLQJ�EHIRUH�HQDFWLQJ�WKHP�ZLWK�
VWXGHQWV�LQ�FODVVURRPV´�XQGHU�WKH�JXLGDQFH�RI�NQRZOHGJHDEOH�SUDFWLWLRQHUV��*KRXVVHLQL��������S��
������IROORZHG�E\�D�FROODERUDWLYH�GHEULHI�GLVFXVVLRQ��:H�K\SRWKHVL]HG�WKDW�UHKHDUVDO�LQVSLUHG�
H[SHULHQFHV�FRXOG�SURYLGH�RSSRUWXQLWLHV�IRU�SURIHVVLRQDO�JURZWK�IRU�PDWKHPDWLFV�IDFXOW\��
SDUWLFXODUO\�LQ�GHYHORSLQJ�FDSDFLW\�IRU�DWWHQGLQJ�WR�VWXGHQW�WKLQNLQJ��

�
'DWD�DQG�0HWKRG�

'HVLJQ�RI�5HKHDUVDO�,QVSLUHG�([SHULHQFHV�
7KH�3'�IRU�WKH�LQVWUXFWRUV�WHDFKLQJ�ZLWK�WKH�02'8/(�6���PDWHULDOV�VSDQQHG�WKH�VXPPHU�

SULRU�WR�WHDFKLQJ�DQG�WKH�DFDGHPLF�\HDU��$�FRUQHUVWRQH�RI�WKH�3'�ZDV�D�VHULHV�RI�UHKHDUVDO�
OHVVRQV��LQ�WKH�VXPPHU��HDFK�SLORWLQJ�LQVWUXFWRU�SODQQHG�D�OHVVRQ�IURP�WKH�PDWHULDOV�DQG�WKHQ�
WDXJKW�WKH�RWKHU�LQVWUXFWRUV��ZKR�WRRN�RQ�WKH�UROH�RI�DFWLQJ�VWXGHQWV��7R�DVVLVW�WKH�LQVWUXFWRUV�LQ�
SODQQLQJ�WKHLU�UHKHDUVDO�OHVVRQV��WKH�IDFLOLWDWRUV�SURYLGHG�D�SODQQLQJ�JXLGH�ZLWK�SURPSWV�LQWHQGHG�
WR�VXSSRUW�DWWHQGLQJ�WR�VWXGHQW�WKLQNLQJ��)DFLOLWDWRUV�YLGHR�UHFRUGHG�WKH�OHVVRQ�DQG�LPPHGLDWHO\�
SOD\HG�WKH�UHFRUGLQJ�WR�DOO�SDUWLFLSDQWV��'XULQJ�WKH�YLHZLQJ�RI�WKH�UHFRUGLQJ��IDFLOLWDWRUV�SURYLGHG�
LQVWUXFWRUV�DQ�REVHUYDWLRQ�JXLGH�IUDPHG�WRZDUG�QRWLFLQJ�VWXGHQW�WKLQNLQJ�LQ�WKH�UHKHDUVDO��7KH�
YLGHR�YLHZLQJ�ZDV�IROORZHG�E\�D�IDFLOLWDWRU�OHG�GHEULHI���

'XULQJ�WKH�DFDGHPLF�\HDU�3'��WKH�LQVWUXFWRUV�FRQWLQXHG�WR�PHHW�RYHU�=RRP�ZLWK�SURMHFW�
IDFLOLWDWRUV��3ULRU�WR�HDFK�PHHWLQJ��RQH�LQVWUXFWRU�VKDUHG�D�YLGHR�UHFRUGLQJ�RI�D�02'8/(�6���
OHVVRQ�WKDW�WKH\�LPSOHPHQWHG�LQ�WKHLU�RZQ�FODVVURRP�ZLWK�WKH�UHVW�RI�WKH�JURXS��7R�EHJLQ�D�
PHHWLQJ��D�IDFLOLWDWRU�SURPSWHG�WKH�JURXS�E\�DVNLQJ�RSHQ�HQGHG�TXHVWLRQV��H�J���³+RZ�DUH�WKLQJV�
JRLQJ"´��VR�WKDW�LQVWUXFWRUV�VKDSHG�WKH�IRFXV�RI�PHHWLQJV��&RQYHUVDWLRQV�DGGUHVVHG�GHEULHIV�RI�
WKH�YLGHR�UHFRUGLQJ�RI�WKH�SDUWLFLSDQW¶V�OHVVRQ��WKH�PDWHULDOV�WKHPVHOYHV��DQG�LQVWUXFWLRQDO�
H[SHULHQFHV�WKDW�WKH�SDUWLFLSDQWV�ZLVKHG�WR�UHIOHFW�RQ��,Q�FRQWUDVW�WR�WKH�GHEULHIV�RI�UHFRUGHG�
OHVVRQV�GXULQJ�WKH�VXPPHU�SRUWLRQ�RI�WKH�3'�H[SHULHQFH��WKH�GHEULHIV�RI�UHFRUGHG�OHVVRQV�GXULQJ�
WKH�DFDGHPLF�\HDU�GLG�QRW�IROORZ�SDUWLFXODU�VWUXFWXUHV�RU�SURPSWV��
3DUWLFLSDQWV�DQG�'DWD�6RXUFHV�

:H�IRFXV�RQ�RQH�JURXS�RI�WKUHH�LQVWUXFWRUV�ZKR�LPSOHPHQWHG�WKH�$OJHEUD�VWUDQG�RI�
02'8/(�6���PDWHULDOV��'XULQJ�WKH�VXPPHU��WKH\�SDUWLFLSDWHG�LQ�WKUHH�WHDFKLQJ�UHKHDUVDOV���RQH�
IRU�HDFK�RI�WKH�LQVWUXFWRUV�WR�DFW�DV�WKH�LQVWUXFWRU��'XULQJ�WKH�DFDGHPLF�\HDU��WKH\�SDUWLFLSDWHG�LQ�
ILYH�IDFLOLWDWHG�PHHWLQJV��ZKLFK�LQFOXGHG�GHEULHIV�RI�UHFRUGHG�OHVVRQV��7KH�WKUHH�GHEULHIV�RI�WKH�
VXPPHU�WHDFKLQJ�UHKHDUVDOV�ZHUH�YLGHR�UHFRUGHG�DQG�ZHUH�HDFK�DSSUR[LPDWHO\�WHQ�PLQXWHV�LQ�
OHQJWK��7KH�ILYH�PHHWLQJV�GXULQJ�WKH�DFDGHPLF�\HDU�ZHUH�DOVR�YLGHR�UHFRUGHG�DQG�UDQJHG�IURP�
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������PLQXWHV�HDFK��7KH�WUDQVFULSWLRQV�RI�WKHVH�HLJKW�UHFRUGHG�GHEULHIV�DQG�PHHWLQJV�VHUYH�DV�
RXU�GDWD�VRXUFH�IRU�WKLV�VWXG\��
$QDO\VLV�

7KH�DXWKRUV�XVHG�DQ�LQVWUXFWLRQDO�WULDQJOH�DV�DQ�DQDO\WLF�WRRO��$Q�H[DPSOH�RI�WKLV�FRGLQJ�LV�
VKRZQ�LQ�)LJXUH����:H�KDYH�KLJKOLJKWHG�KRZ�WKHVH�LQWHUDFWLRQV�ZRXOG�KDYH�EHHQ�FRGHG�LQ�WKH�
WUDQVFULSW�IRU�WKHVH�SRUWLRQV��³7HDFKHU´�UHIHUV�WR�LQVWUXFWRUV�RI�FRQWHQW�FRXUVHV�DQG�³VWXGHQWV´�
UHIHUV�WR�SURVSHFWLYH�WHDFKHUV��
�

�
)LJXUH����9LJQHWWH�ZLWK�FDWHJRULHV�RI�LQWHUDFWLRQV�KLJKOLJKWHG�

�
7R�XQGHUVWDQG�WKH�UROH�RI�WKH�3'�VWUXFWXUH�LQ�VKDSLQJ�WKH�LQWHUDFWLRQV�EHWZHHQ�WKH�

SDUWLFLSDWLQJ�IDFXOW\�PHPEHUV��ZH�XWLOL]HG�WKH�,QWHUFRQQHFWHG�0RGHO�RI�3URIHVVLRQDO�*URZWK��
6SHFLILFDOO\��ZH�LGHQWLILHG�KRZ�WKH�PDWHULDOV�DQG�DFWLYLWLHV�XWLOL]HG�LQ�WKH�3'�RSHUDWHG�ZLWKLQ�WKH�
PRGHO¶V�IRXU�FKDQJH�GRPDLQV�DQG�SURYLGHG�RSSRUWXQLWLHV�IRU�UHIOHFWLRQ�DQG�HQDFWPHQW��:LWK�
WKHVH�UHVXOWV��ZH�SURGXFHG�D�FKDQJH�VHTXHQFH�UHSUHVHQWDWLYH�RI�WKH�RSSRUWXQLWLHV�IRU�JURZWK�
RIIHUHG�E\�WKLV�3'��

�
5HVXOWV�

0DWKHPDWLFV�)DFXOW\�$WWHQWLRQ�WR�6WXGHQWV�DQG�&RQWHQW�
:H�FUHDWHG�YLVXDOL]DWLRQV�IRU�DOO�HLJKW�GHEULHIV�DQG�PHHWLQJV��RQH�RI�ZKLFK�LV�GLVSOD\HG�LQ�

ILJXUH���D���7KH�KRUL]RQWDO�D[LV�UHSUHVHQWV�WKH�WLPH�DW�ZKLFK�D�VWDWHPHQW�UHIHUULQJ�WR�LQVWUXFWLRQ�LV�
PDGH��DQG�WKH�YHUWLFDO�D[LV�UHSUHVHQWV�WR�ZKLFK�SDUWLFXODU�LQVWUXFWLRQDO�UHODWLRQVKLS�D�VWDWHPHQW�LV�
UHIHUULQJ��6WDWHPHQWV�DERXW�LQVWUXFWLRQ�PDGH�E\�LQVWUXFWRU�SDUWLFLSDQWV�DUH�VKRZQ�DV�D�FRORUHG�
EORFN�ZKRVH�KRUL]RQWDO�OHQJWK�LQGLFDWHV�IRU�KRZ�ORQJ�WKDW�SDUWLFXODU�LQVWUXFWLRQDO�UHODWLRQVKLS�
ZDV�EHLQJ�UHIHUHQFHG��6WDWHPHQWV�DERXW�LQVWUXFWLRQ�PDGH�E\�SURMHFW�IDFLOLWDWRUV�DUH�FRORUHG�EODFN�
DQG�LQGLFDWH�OHQJWK�VLPLODUO\��

$V�LV�WKH�FDVH�IRU�DOO�HLJKW�GHEULHIV��WKLV�H[DPSOH�GLVSOD\V�D�KLJK�GHQVLW\�RI�VWDWHPHQWV�
UHIHUULQJ�WR�WKH�VWXGHQW�FRQWHQW�UHODWLRQVKLS��6ļ&��DQG�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�WHDFKHU�DQG�
WKH�VWXGHQW�FRQWHQW�UHODWLRQVKLS�>7ĺ�6ļ&�@���$JDLQ��³WHDFKHU´�UHIHUV�WR�D�PDWKHPDWLFV�IDFXOW\�
PHPEHU��DQG�³VWXGHQW´�UHIHUV�WR�D�SURVSHFWLYH�WHDFKHU���7R�IXUWKHU�LQYHVWLJDWH�WKLV�GHQVLW\�RI�
FRGHV��WKH�IUHTXHQF\�FRXQWV�IRU�HDFK�LQVWUXFWLRQDO�UHODWLRQVKLS�FRGH�DUH�SORWWHG�LQ�D�VWDFNHG�EDU�
JUDSK�LQ�)LJXUH���E���7KLV�VWDFNHG�EDU�JUDSK�UHYHDOV�WKDW��IRU�DOO�RI�WKH�HLJKW�GHEULHIV�DQG�
PHHWLQJV��KDOI�RU�PRUH�RI�WKH�LQVWUXFWLRQDO�UHODWLRQVKLSV�EHLQJ�UHIHUUHG�E\�LQVWUXFWRUV�DQG�
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IDFLOLWDWRUV�ZHUH�WR�WKH�VWXGHQW�FRQWHQW�UHODWLRQVKLS��6ļ&��DQG�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�
WHDFKHU�DQG�WKH�VWXGHQW�FRQWHQW�UHODWLRQVKLS�>7ĺ�6ļ&��DQG�7ĸ�6ļ&�@��7KH�IUHTXHQF\�RI�
UHIHUHQFHV�WR�LQVWUXFWLRQDO�UHODWLRQVKLSV�UHODWHG�WR�WKH�VWXGHQW�FRQWHQW�UHODWLRQVKLS�VXJJHVWV�WKDW�
LQVWUXFWRUV�PDLQWDLQHG�D�IRFXV�RQ�VWXGHQW�WKLQNLQJ�WKURXJKRXW�WKH�HQWLUH�3'�H[SHULHQFH��
�

�
�D� ������������������� � ��������������������������������������������E��

)LJXUH�����D��9LVXDOL]DWLRQ�RI�WKH�WKLUG�GHEULHI�GXULQJ�WKH�VXPPHU�SRUWLRQ�RI�WKH�3'�DQG�
�E��6WDFNHG�EDU�JUDSK�RI�WKH�IUHTXHQFLHV�RI�HDFK�FRGH�GXULQJ�WKH�HLJKW�GHEULHIV�

�
7KH�3'�([SHULHQFH�DV�D�&KDQJH�6HTXHQFH�

,Q�WKH�VSDFH�DOORZHG�LQ�WKLV�EULHI�UHSRUW��ZH�SUHVHQW�RQO\�D�VXPPDU\�RI�WKH�UHVXOWV�RI�RXU�
DQDO\VLV�RI�WKH�3'�VWUXFWXUH�XVLQJ�WKH�,QWHUFRQQHFWHG�0RGHO�RI�3URIHVVLRQDO�*URZWK��2XU�GDWD�
VXJJHVWHG�WZR�FKDQJH�VHTXHQFHV��RQH�IRU�WKH�VXPPHU�3'�VWUXFWXUH�DQG�RQH�IRU�WKH�VXEVHTXHQW�
DFDGHPLF�\HDU�3'�VWUXFWXUH��(DFK�FKDQJH�VHTXHQFH�XVHG�DOO�IRXU�FKDQJH�GRPDLQV�DQG�ZDV�EDVHG�
RQ�QXPHURXV�RSSRUWXQLWLHV�IRU�HQDFWLRQ�DQG�UHIOHFWLRQ���

:H�RIIHU�WZR�LOOXVWUDWLYH�H[DPSOHV��)LUVW��GXULQJ�WKH�VXPPHU�SRUWLRQ�RI�WKH�3'�H[SHULHQFH��
LQVWUXFWRUV�ZHUH�JLYHQ�UHKHDUVDO�SODQQLQJ�JXLGHV�WKDW�IRFXVHG�RQ�DVSHFWV�RI�VWXGHQW�WKLQNLQJ�WR�
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