
7KH�FRPSXWHU�KDV�EHHQ�HPSOR\HG�LQ�VHYHUDO�VWXGLHV�WR�SURYLGH�VRPH�W\SH�RI�IHHGEDFN�WR�VHFRQG�

RU�OHDUQLQJ�KDV�EHHQ�SURPRWHG�LQ�/��FODVVURRPV�DV�D�SXVK�IURP�JHQHUDWLRQDO�DUJXPHQWV�VXFK�DV�
WKH�QHW�JHQHUDWLRQ�RI�GLJLWDO�QDWLYHV��3UHQVN\��������RU�IURP�VHFRQG�ODQJXDJH�DFTXLVLWLRQ��6/$��

�

SURYLGHV�LQ�WKH�/��FODVVURRP��VXFK�DV�IHHGEDFN��LV�LQGLVSHQVDEOH�

IHHGEDFN�KDV�EHHQ�FRQIRXQGHG�ZLWK�RWKHU�LQWHUYHQLQJ�YDULDEOHV�RU�SURYLGHG�DW�GLIIHUHQW�VWDJHV�
DORQJ�WKH�/��OHDUQLQJ�SURFHVV��$W�WKH�VDPH�WLPH��KRZ�GHHSO\�VXFK�IHHGEDFN�KDV�EHHQ�SURFHVVHG�
E\� WKH�/�� OHDUQHU� KDV� QRW� EHHQ� IXOO\� LQYHVWLJDWHG��7R� WKLV� HQG�� WKH� SUHVHQW� VWXG\� SURSRVHV� D�

LQWHUODQJXDJH�DQG�WDUJHW�ODQJXDJH��H�J���5RELQVRQ��0DFNH\��*DVV� 	�6FKPLGW���������KDV�EHHQ�

�



OHYHO��SULRU�NQRZOHGJH��FRPSOH[LW\�RI� OLQJXLVWLF�VWUXFWXUH��DJH��RU�GLIIHUHQW�VHWWLQJV�� WKDW�PD\�

D�OHDUQHU¶V�DWWHQWLRQ�WR��RU�DZDUHQHVV�RI��WKH�WDUJHW�LWHPV�LQ�RUGHU�WR�WULJJHU�FHUWDLQ�/��GHYHORS�

SURYLGHG�WR�QRWLI\�OHDUQHU�DFFXUDF\��RU�ODFN�WKHUHRI��RI�D�UHVSRQVH��ZKHUHDV�OHVV�H[SOLFLW��LPSOLFLW��
IHHGEDFN�VLPSO\� LQIRUPV� OHDUQHUV�ZKHWKHU�DQ�DQVZHU� LV� ULJKW�RU�ZURQJ�RU�SURYLGHV�D�SURPSW�

IHHGEDFN�RQ�/��GHYHORSPHQW��EXW�WKH�HIIHFWLYHQHVV�RI�GLIIHUHQW�W\SHV�RI�IHHGEDFN�LV�OHVV�DJUHHG�

WKHVH� VWXGLHV� UHYHDOHG� WKDW� WKH� OHDUQLQJ� WDVN�� SULRU� NQRZOHGJH�� OLQJXLVWLF� FRPSOH[LW\�� DQG� WKH�
�

LVRQ�DPRQJ� WKHVH�VWXGLHV��0RUHRYHU�� WKH�H[SOLFLWQHVV�RU� LPSOLFLWQHVV�RI� IHHGEDFN�SURYLGHG� WR�
OHDUQHUV�LV�VLPSO\�D�PHWKRGRORJLFDO�PDQLSXODWLRQ�IURP�WKH�UHVHDUFKHU¶V�SHUVSHFWLYH��+RZHYHU��
IURP�WKH�OHDUQHU¶V�SHUVSHFWLYH��WKH�SHUFHSWLRQ�RI�IHHGEDFN�DV�H[SOLFLW�RU�LPSOLFLW�PD\�SRWHQWLDOO\�
EH�GLIIHUHQW��$W�WKH�VDPH�WLPH��JLYHQ�WKDW�OHDUQHUV�DUH�WKH�PDLQ�SURFHVVRUV�RI�/��LQIRUPDWLRQ��
LQYHVWLJDWLQJ�KRZ�WKH\�SURFHVV�VXFK�IHHGEDFN�FOHDUO\�QHHGV�WR�EH�GRFXPHQWHG�LQ�RUGHU�WR�H[SOL�

�

���LWHP�JURXS RQFXUUHQW�GDWD��WKLQN�DORXG�SURWRFROV��UHYHDOHG�VHYHUDO�SDUWLFLSDQWV�FRPSODLQ�
LQJ�DERXW�WKH�OHQJWK�RI�WKH�WUHDWPHQW�OHDGLQJ�WR�ERUHGRP�DQG�RU�IDWLJXH��7KH�SRWHQWLDO�UROHV�RI�
YDULDEOHV�VXFK�DV�ERUHGRP��IDWLJXH��SULRU�NQRZOHGJH��FRPSOH[LW\�RI�WDUJHW�IRUP�RU�VWUXFWXUH�DQG�
VR�RQ��DQG�KRZ�OHDUQHUV�SURFHVV�WKH�/��LQIRUPDWLRQ�FOHDUO\�QHHG�WR�EH�HVWDEOLVKHG�GXULQJ�WUHDW�
PHQW�SKDVHV�RI�D�VWXG\�LQ�DQ�HIIRUW�WR�VKHG�OLJKW�RQ�ZKDW�WDNHV�SODFH�GXULQJ�WKH�OHDUQLQJ�SURFHVV�

)XUWKHUPRUH��LW�LV�DOVR�SRVVLEOH�WKDW�WKH�HIIHFWV�RI�IHHGEDFN�PD\�UHVW�RQ�LWV�SRWHQWLDO�IRU�OHDG�
LQJ�OHDUQHUV�WR�SHUFHLYH�LWV�FRUUHFWLYH�IXQFWLRQ�DQG�GUDZLQJ�OHDUQHUV¶�DWWHQWLRQ�WR�UHOHYDQW�OLQ�
JXLVWLF� LQSXW� WKDW� WULJJHUV� ODQJXDJH�HQFRGLQJ��GHFRGLQJ��RU� UHVWUXFWXULQJ�GHSHQGLQJ�RQ�ZKLFK�
OHDUQLQJ�VWDJH�WKH�OHDUQHU�LV�DW��$OWKRXJK�VRPH�VWXGLHV�KDYH�PHDVXUHG�OHDUQHUV¶�RQOLQH�QRWLFLQJ�

�
HU¶V�QRWLFLQJ�DQG�W\SH�RI�IHHGEDFN��,QWHUHVWLQJO\��+VLHK��������VRXJKW�WR�WHDVH�RXW�WKH�IHDWXUHV�

UHFHSWLYH�SUDFWLFH��FI��/HRZ��������DQG�W\SH�RI�IHHGEDFN�SUHPLVHG�RQ�OHDUQHUV¶�DWWHQWLRQ�DQG�RU�

JXVWDU��WR�OLNH��XQGHU�VL[�GLIIHUHQW�FRQGLWLRQV�ZKHUH�SDUWLFLSDQWV�ZHUH�UHTXLUHG�WR�DFWLYHO\�VHOHFW�

SURFHVV�RI�/��LQSXW�GDWD�EHLQJ�VHOHFWHG�WRJHWKHU�ZLWK�WKH�SURYLVLRQ�RI�LPSOLFLW�IHHGEDFN��H[SOLFLW�
�



JXVWDU�GHYHORSPHQW�JLYHQ�WKH�ODUJH�SDUWLDO�HWD�VTXDUHG�DQG�REVHUYHG�SRZHU�YDOXHV�REWDLQHG�RQ�
DOO�WKUHH�W\SHV�RI�SRVW�H[SRVXUH�SHUIRUPDQFHV��VHH�$SSHQGL[�$���+RZHYHU��ZLWK�UHVSHFW�WR�WKH�

�
�

WLRQDO�GDWD�FROOHFWHG�DQG�WKHQ�WR�H[SORUH�KRZ�OHDUQHUV�SURFHVVHG�IHHGEDFN��7R�WKLV�HQG��D�EULHI�
LQWURGXFWLRQ�RI�WKH�UHFHQW�PRGHO�SURSRVHG�E\�/HRZ��������PD\�SURYLGH�D�IUDPHZRUN�WR�LGHQWLI\�
D� OHDUQHU¶V� LQQHU� UHVRXUFHV�ZKLOH� SURFHVVLQJ�ZULWWHQ�RQOLQH�IHHGEDFN� LQIRUPDWLRQ� LQ� RUGHU� WR�

3UHPLVHG�RQ�WKH�UROH�RI�DWWHQWLRQ�LQ�WKH�SURFHVV�RI�OHDUQLQJ�DQ�/��DQG�EDVHG�RQ�HPSLULFDO�GDWD�

RI�SURFHVVLQJ� LV�SURSRVHG� WR�SURYLGH� LQVLJKWV� LQWR� LQVWDQFHV�RI�/�� OHDUQLQJ�RU� ODFN� WKHUHRI� WR�

,6/$��/HRZ���������2I�LQWHUHVW�LQ�WKLV�FKDSWHU�LV�WKH�LQWDNH�SURFHVVLQJ�VWDJH��LQ�ZKLFK�GHSWK�RI�
SURFHVVLQJ�LV�SRVWXODWHG�WR�SOD\�DQ�LPSRUWDQW�UROH�LQ�WKH�OHDUQLQJ�SURFHVV��,Q�RWKHU�ZRUGV��KRZ
/��OHDUQHUV�LQWHUDFW�ZLWK�IHHGEDFN�VKRXOG�VKHG�OLJKW�RQ�DQ\�VXEVHTXHQW�SRWHQWLDO�OHDUQLQJ�RI�WKH�
WDUJHW�LWHPV�LQ�WKH�LQSXW�

WKH�UHODWLYH�DPRXQW�RI�FRJQLWLYH�HIIRUW��OHYHO�RI�DQDO\VLV��DQG�HODERUDWLRQ�RI�LQWDNH��WRJHWKHU�
ZLWK� WKH� XVDJH� RI� SULRU� NQRZOHGJH�� K\SRWKHVLV� WHVWLQJ�� DQG� UXOH� IRUPDWLRQ� HPSOR\HG� LQ�
GHFRGLQJ�DQG�HQFRGLQJ�VDPH��VLF��JUDPPDWLFDO�RU�OH[LFDO�LWHP�LQ�WKH�LQSXW�

�/HRZ��������S� ����

�

OH[LFDO�OHDUQLQJ���5HVXOWV�IURP�WKHVH�HPSLULFDO�VWXGLHV�JHQHUDOO\�SRLQW�WR�D�SRVLWLYH�UROH�RI�'R3�

DV�ORZ�QXPEHU�RI�SDUWLFLSDQWV��ODFN�RI�RQOLQH�PHDVXUH��DQG�VR�RQ��7R�IXUWKHU�H[SORUH�WKLV�OLQH�RI�
UHVHDUFK��$GUDGD�5DIDHO��������UHFHQWO\�H[SRVHG����OHDUQHUV�WR�6SDQLVK�LPSHUIHFW�VXEMHFWLYH�LQ�
D�UHDGLQJ�SDVVDJH�XQGHU�WKUHH�GLIIHUHQW�H[SHULPHQWDO�FRQGLWLRQV��UXOH�H[SODLQHG�H[SOLFLWO\��UXOH�
VHDUFKLQJ� UHTXLUHG�LPSOLFLW�� DQG� EDVHOLQH�� DQG� IRXQG� WKDW� WKH�PRUH� H[SOLFLW� FRQGLWLRQ� \LHOGHG�
PRUH�LQVWDQFHV�RI�GHHSHU�SURFHVVLQJ�DQG�D�EHWWHU�SHUIRUPDQFH�DW�FRQWUROOHG�SURGXFWLRQ�DQG�UHDG�
LQJ�FRPSUHKHQVLRQ�

7R�H[SDQG� WKLV� OLQH�RI� UHVHDUFK� WR�JLYH� D�PRUH� FRPSOHWH�SLFWXUH� WR� WKH�/�� UHVHDUFK� FRPPX�



UROH�LQ�WKH�LQWDNH�SURFHVVLQJ�VWDJH��7R�WKLV�HQG��WKH�UHVHDUFK�TXHVWLRQ�ZDV�DV�IROORZV�

OHDUQHUV�ZKLOH�SURFHVVLQJ�6SDQLVK�JXVWDU �
WLDO�OHYHOV�RI�SURFHVVLQJ"

7KH� RULJLQDO� SDUWLFLSDQW� SRRO� FRQWDLQHG� ���� FROOHJH�OHYHO� VWXGHQWV� RI� 6SDQLVK� HQUROOHG� LQ� D�

�
WHVW�VFRUHV��DEVHQFH�RU�ZLWKGUDZDO�IURP�WKH�FRXUVH��RU�LQFRPSOHWH�GDWD�GXH�WR�WHFKQLFDO�SURE�

DQ�DYHUDJH�DJH�RI����� \HDUV��ZHUH�LQFOXGHG�LQ�WKH�SDUWLFLSDQW�SRRO�IRU�VWDWLVWLFDO�DQDO\VLV��7KH�

WKH�GHYHORSPHQW�RI�WKH�IRXU�ODQJXDJH�VNLOOV�ZDV�IRFXVHG�LQ�WKH�FRXUVH�
7KH�FXW�RII�SRLQW�DW�WKH�SUHWHVW�ZDV�����JLYHQ�WKDW�WKH�JXVWDU�VWUXFWXUH�LV�ZHOO�NQRZQ�HYHQ�

DPRQJ�EHJLQQHU�OHDUQHUV�ZKR�KDYH�EHHQ�H[SRVHG�WR�LW�GXULQJ�KLJK�VFKRRO�

7KH�YHUE�JXVWDU�µWR�OLNH¶�W\SLFDOO\�FRQWDLQV�DQ�DQLPDWH�HQWLW\�DV�WKH�LQGLUHFW�REMHFW�DQG�D�WKLQJ�DQ�
�

WLFDOO\��WKH�PHDQLQJ�RI�JXVWDU�LV�µWR�EH�SOHDVLQJ¶�RU�µWR�SOHDVH�¶�EXW�OHDUQHUV�WHQG�WR�LQWHUSUHW�LW�DV�

�� , OLNH WKH�PRYLH�

,�QRP� OLNH WKH�PRYLH�DFF�

�� D� $ Pt PH JXVWD OD SHOtFXOD�

7R�PH�GDW���VW�GDW��SOHDVHV WKH PRYLH�QRP�

E� /D SHOtFXOD�PH�JXVWD�D Pt�

7KH PRYLH�QRP���VW�GDW��SOHDVHV�WR�PH�GDW�

6\QWDFWLFDOO\������µWR�OLNH¶�LV�D�WUDQVLWLYH�YHUE�WKDW�WDNHV�DQ�DFFXVDWLYH�FDVH�ZKLOH�WKH�LQWUDQ�
VLWLYH�YHUE�JXVWDU �
ORZV�FDQRQLFDO��692��ZRUG�RUGHU��ZKHUHDV�JXVWDU�UHTXLUHV�D�GDWLYH�H[SHULHQFHU�DQG�GRHV�QRW�

�1RXQ9HUE1RXQ  6XEMHFW9HUE2EMHFW��WR�SURFHVV�6SDQLVK�DQG�RYHUORRN�WKH�PRUSKRV\QWDFWLF

RQWR�µPH�JXVWD�¶�LQ�ZKLFK�µPH¶�LV�ZURQJO\�LQWHUSUHWHG�DV�WKH�VXEMHFW�µ,¶�DQG�WKH�YHUEDO�PRU�
�<R��



PH�JXVWR�ODV�PDQ]DQDV¶�RU�µ<R�PH�JXVWD�JXVWDQ�ODV�PDQ]DQDV¶�LQVWHDG�RI�µ�$�Pt��0H�JXVWDQ�
ODV�PDQ]DQDV�¶

*XVWDU��PRUSKRORJLFDOO\��UHTXLUHV�REOLJDWRU\�FOLWLF�GRXEOLQJ�ZLWK�GDWLYH�H[SHULHQFHUV�DQG�WKH�
FDVH�PDUNHU�D �
WLRQ��WKH�FOLWLF�PDUNV�IRU�FDVH��QXPEHU��DQG�JHQGHU�VLPXOWDQHRXVO\��ZKLFK�PDNH�LW�TXLWH�FKDOOHQJ�

$�-XDQ�
OHV�ORV�JXVWDQ�ORV�GHSRUWHV¶�RU�µ$�-XDQ�ODV�JXVWDQ�ODV�FDVDV¶�LQ�ZKLFK�WKH\�PLVPDWFK�WKH�LQGLUHFW�
REMHFW�SURQRXQ�ZLWK�WKH�QRPLQDWLYH�FDVH�LQ�QXPEHU�DQG�JHQGHU�

7KHUH�ZHUH����H[SUHVVLRQV�RI�JXVWDU�DFFRUGLQJ�WR�WKH�GLIIHUHQW�FRPELQDWLRQV�RI�WKH�VXEMHFW�
DQG� WKH� LQGLUHFW� REMHFW�� ,Q� RUGHU� WR� UHGXFH� WKH� FRPSOLFDWLRQV�� RQO\� WKH� H[SUHVVLRQV� RI� \R��
pO�HOOD��DQG�HOORV�HOODV�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��(YHU\�H[SUHVVLRQ�ZDV�UHSHDWHG�IRXU�WLPHV�
WR�EDODQFH�DQG�PDWFK�WKH�JHQGHU�DQG�WKH�QXPEHU�RI�WKH�VXEMHFW�DQG�LQGLUHFW�REMHFW�LQ�RUGHU�WR�

VHQWHQFHV�HYHQO\�GLVWULEXWHG�DPRQJ�WKH�IROORZLQJ�VWUXFWXUHV��

D� 0H�JXVWD� � � �0H�JXVWDQ� � �
E� /H�JXVWD� � � �/H�JXVWDQ� � �
F� /HV�JXVWD� � � �/HV�JXVWDQ� � �

0DQ��FI��%RZOHV�������IRU�WKH�XVH�RI�VXFK�D�SUREOHP�VROYLQJ�WDVN�WR�GUDZ�OHDUQHUV¶�DWWHQWLRQ�WR�
WDUJHWHG�LWHPV�LQ�WKH�LQSXW��ZDV�FUHDWHG�YLD�0DFURPHGLD�)ODVK
FRUUHFW� OLQJXLVWLF� LWHPV�RI�JXVWDU�� GLVWUDFWRUV��PHWDOLQJXLVWLF� H[SODQDWLRQ� DV� H[SOLFLW� IHHGEDFN�
DQG�D�ZDOO�DV� WKH�LPSOLFLW�IHHGEDFN�WR�GHVFULEH�WKH�SLFWXUHV�XVLQJ�WKH�JXVWDU�H[SUHVVLRQV��VHH�
)LJXUH �����

GHVFULEH�WKH�SLFWXUH��$ORQJ�WKH�SDWKZD\�WKH\�VHOHFWHG��HLWKHU�QR�IHHGEDFN��LPSOLFLW�IHHGEDFN��RU�

6FUHHQ�
VKDULQJ��7DEOH ���

7KH�H[SHULPHQWDO�FRQGLWLRQ�3521/<�DOORZHG�LWV�SDUWLFLSDQWV� WR�PRYH�GRZQ�WKH�SDWK� WR�

ZKLOH�WKH�SDUWLFLSDQWV�LQ�35,)%�FRXOG�FRQWLQXH�XQKLQGHUHG�LI�WKH�FKRLFH�ZDV�FRUUHFW��RU��LI�DQ�
LQFRUUHFW�FKRLFH�ZDV�PDGH��D�ZDOO�DSSHDUHG�WR�EORFN�WKHP�IURP�PRYLQJ�IRUZDUG�XQOHVV�WKH\�
ZHQW�EDFN�WR�SLFN�WKH�FRUUHFW�H[SUHVVLRQ��)LQDOO\��35()%�H[SRVHG�WKH�SDUWLFLSDQWV�WR�WKH�VDPH�
PDWHULDO�DV�LQ�WKH�35,)%�DQG�DQ�DGGLWLRQDO�H[SOLFLW�PHWDOLQJXLVWLF�H[SODQDWLRQ�IRU�HYHU\�SDWK�
WKH\�VHOHFWHG�

JURXSV�ZKR�KDG�QR�FRQWURO�RYHU�ZKDW�OLQJXLVWLF�LQSXW�WR�VHOHFW�DORQJ�WKH�SDWK��EXW�VDW�LQ�IURQW�
RI�D�FRPSXWHU�PRQLWRU�WR�VLPXOWDQHRXVO\�REVHUYH��EH�H[SRVHG�WR��ZKDW�WKHLU�SDUWQHUV�VHOHFWHG��
YLHZHG��DQG�UHDG��DQG�WKH�W\SH�RI�IHHGEDFN�WKH\�UHFHLYHG�





7KH�RULJLQDO�VWXG\�HPSOR\HG�D�SUHWHVW�SRVWWHVW�GHOD\HG�GHVLJQ� WR� LGHQWLI\� WKH� LPSDFW�RI�SUDF�
WLFH�DQG� IHHGEDFN�RQ�/�� OHDUQHUV¶�JXVWDU� GHYHORSPHQW��$ VSOLW�EORFN�GHVLJQ�ZDV�XVHG��7KUHH�

H[DPSOHV��ZHUH�DGPLQLVWHUHG�WR�HYHU\�SDUWLFLSDQW�LQ�D�VFUDPEOHG�RUGHU�WR�DYRLG�WKH�RUGHU�DQG�
SUDFWLFH�HIIHFWV��7KH�YHUE�DPDU��µWR�ORYH�¶�D�WUDQVLWLYH�YHUE�OLNH�WKH�(QJOLVK�YHUE��ZDV�LQFOXGHG�

DYRLG�PHPRU\�HIIHFWV��7KHUH�ZHUH����LWHPV�IRU�HDFK�RI�WKH�WKUHH�WHVWV��LQFOXGLQJ����WDUJHW�LWHPV�
DQG�HLJKW�GLVWUDFWRUV�

'LIIHUHQW� IURP�PDQ\�FRQYHQWLRQDO� UHFRJQLWLRQ� WHVWV�� WKH�³1RQH�RI� WKH�DERYH´��RSWLRQ�ZDV�
�

LQJ´�E\�GRLQJ� WKH� WHVW�DQG� WR�FRYHU�DOO�RWKHU� LOO�IRUPHG�H[SUHVVLRQV� WR�NHHS� WHVW� OHQJWK�VKRUW��
)XUWKHUPRUH��VRPH�WHVW�LWHPV�ZHUH�LQ�D�QHJDWLYH�IRUP��VXFK�DV�µ1R�PH�JXVWD�SDUD�QDGD�OD�WRUWD¶��
ZKLOH�VRPH�ZHUH�LQ�GLIIHUHQW�GHJUHHV�RI�OLNHQHVV��VXFK�DV�µ0H�JXVWD�PXFKR�OD�WRUWD�1R�PH�JXVWD�
PXFKR�OD�WRUWD¶���ZKLFK�GLG�QRW�HOLFLW�GLIIHUHQW�XVHV�RI�JXVWDU�H[SUHVVLRQ�VR�DV�WR�DYRLG�PRQRW�
RQRXV�UHSHWLWLRQ��VHH�$SSHQGL[�%�LWHPV���DQG�����)RU�WKH�RUDO�WHVW��HDFK�SLFWXUH�ZDV�VKRZQ�IRU�
���VHFRQGV��DQG�PHDQZKLOH�WKH�SDUWLFLSDQWV�UHFRUGHG�WKHLU�XWWHUDQFH�GHVFULELQJ�WKH�SLFWXUH��7KH�
UHFRUGLQJV�VKRZHG�WKDW�WKH\�WRRN�WKHLU�WLPH�HDVLO\�SURGXFLQJ�RUDOO\��7KH�RUDO�UHVSRQVH�ZDV�ODWHU�
WUDQVFULEHG�DQG�VFRUHG��)RU�WKH�ZULWWHQ�DQG�UHFRJQLWLRQ�WHVWV��WLPH�ZDV�QRW�FRQWUROOHG��EXW�WKH�
SDUWLFLSDQWV�FRPSOHWHG�WKHP�ZLWK�QR�GHOD\�

�
VHQW�IRUP�DQG�WKH�SHUVRQDO�LQIRUPDWLRQ�DQG�FRPSOHWHG�WKH�SUHWHVW��)RU�WKH�RUDO�SUHWHVW��WKH�SDU�
WLFLSDQWV�ZHUH�H[SRVHG�WR�SLFWXUHV�DQG�KDG�WR�UHFRUG�WKHLU�RUDO�H[SUHVVLRQ�RI�JXVWDU�XVLQJ�$XGLR�
+L�MDFN�

,Q�WKH�VHFRQG�VHVVLRQ�RI�WKH�H[SHULPHQW��DQ�DYHUDJH�RI�HLJKW�GD\V�ODWHU��SDUWLFLSDQWV�UHSRUWHG�
WR�WKH�ODQJXDJH�ODERUDWRU\�DQG�ZHUH�UDQGRPO\�DVVLJQHG�WR�RQH�RI�WKH�VL[�H[SHULPHQWDO�JURXSV��

�
JXVWDU�WR�GHVFULEH�

SURQRXQ��YHUE��DQG�WKH�VXEMHFW�VWHS�E\�VWHS�WR�IRUP�WKH�FRPSOHWH�H[SUHVVLRQ�RI�JXVWDU�DFFRUGLQJ�
WR�WKH�OHDUQLQJ�FRQGLWLRQ�WR�ZKLFK�WKH\�ZHUH�UDQGRPO\�DVVLJQHG��7KH\�ZHUH�DOVR�UHTXHVWHG�WR�
WKLQN�DORXG�DV�WKH\�SHUIRUPHG�WKH�SDWKZD\��8SRQ�FRPSOHWLRQ�RI�WKH�H[SHULPHQWDO�WDVN��WKH\�ZHUH�
UHTXHVWHG�WR�GR�WKH�LPPHGLDWH�SRVWWHVW�

,Q�WKH�WKLUG�VHVVLRQ�RI� WKH�H[SHULPHQW��DERXW� WZR�DQG�D�KDOI�ZHHNV�ODWHU��SDUWLFLSDQWV�ZHUH�



TXHVWLRQQDLUH�GHVLJQHG�WR�FRQWURO�IRU�DQ\�SRWHQWLDO�RXWVLGH�H[SRVXUH�WR�WKH�WDUJHWHG�VWUXFWXUH�ZDV�
DGPLQLVWHUHG�DV�ZHOO��7KH�UHVXOWV�RI�WKLV�TXHVWLRQQDLUH�UHYHDOHG�WKDW�PDQ\�SDUWLFLSDQWV�FKHFNHG�
WKH�XVH�RI�WKH�JXVWDU�VWUXFWXUH�DIWHU�WKH�LPPHGLDWH�SRVWWHVW��7KXV��WKH�GHOD\HG�SRVWWHVW�ZDV�VXE�
VHTXHQWO\�GLVFDUGHG�IURP�WKH�VWDWLVWLFDO�DQDO\VHV�

7R�LQYHVWLJDWH�WKH�FRQVWUXFW�RI�'R3��WKH�FRQFXUUHQW�WKLQN�DORXG�SURWRFROV�ZHUH�WUDQVFULEHG�DQG�
UHYHDOHG�WKDW�PDQ\�RI�WKH�SDUWLFLSDQWV�GHPRQVWUDWHG�VRPH�SULRU�NQRZOHGJH�RI�WKH�YHUE�IRUPV�
JXVWDU D�DQG�LQGLUHFW�REMHFW�SURQRXQ��PH��OH��DQG�OHV��

FULWHULD�DQG�WKHQ�FRGHG�LQGHSHQGHQWO\�DQG�FRXQWHG�WKH�LQVWDQFHV�RI�YHUEDO�UHSRUWV�FRUUHVSRQG�
LQJ�WR�D�SDUWLFXODU�OHYHO�RU�GHSWK�RI�SURFHVVLQJ��7R�UHDFK������DJUHHPHQW�RQ�WKH�FRGLQJ��WKH�
UDWHUV�PHW�WR�DJUHH�XSRQ�WKH�FRGLQJ�DVVLJQPHQW��)RU�WKLV�VWXG\��WKHUH�ZHUH�WKUHH�OHYHOV�RI�'R3�
�ORZ��PHGLXP��RU�KLJK��IROORZLQJ�WKH�FRGLQJ�VFKHPH�FUHDWHG�E\�/HRZ��������IRU�JUDPPDWLFDO�
LWHPV��S� �����

$�ORZ�OHYHO�RI�'R3�ZDV�DVVLJQHG� WR�SDUWLFLSDQWV�ZKRVH�SURWRFROV�VKRZHG�QR�SRWHQWLDO� IRU�
SURFHVVLQJ�WDUJHW�IRUP�JUDPPDWLFDOO\��7KH\�MXVW�UHDG�RU�UHSHDWHG�WDUJHW�LWHPV�TXLFNO\��3URWRFROV�
WKDW�VKRZHG�FRPPHQWV�RQ�D�WDUJHW�LWHP�LQ�UHODWLRQ�WR�JUDPPDWLFDO�IHDWXUHV��KRZHYHU��ZHUH�FRGHG�
DV�D�PHGLXP�OHYHO�RI�'R3��)LQDOO\��D�KLJK�OHYHO�RI�'R3�ZDV�DVVLJQHG�WR�SURWRFROV�UHYHDOLQJ�WKDW�
SDUWLFLSDQWV�DUULYHG�DW�D�SDUWLDOO\�RU�IXOO\�DFFXUDWH�RU�LQDFFXUDWH�XQGHUO\LQJ�JUDPPDWLFDO�UXOH�

7KH�IROORZLQJ�VDPSOH�SURWRFROV�LOOXVWUDWHG�GLIIHUHQW�GHSWKV�RI�SURFHVVLQJ�IRU�GDWLYH�H[SHUL�
JXVWDU�H[SUHVVLRQ�

��� $�ORZ�OHYHO�RI�'R3�

³\R�PH � � ��JXVWD�OD�WRUWD� � ��´�³�$ Pt � � ��EODQN � � ��OLNH � � ��JXVWD � � ��OD�VDQGtD� � � �´�³\R � � ��

�
3()%�

��� $Q�LQWHUPHGLDWH�OHYHO�RI�'R3�

³\R��PH��JXVWD�� , GRQ¶W�NQRZ�ZKDW� WKH�PH�PHDQV�EXW� , SLFNHG� LW�� , WKLQN� WKDW¶V� ULJKW��XK��
, GRQ¶W�NQRZ�ZKDW�D�Pt�PHDQV��VR�, DP�MXVW�JRQQD�SLFN�WKH�\R�´��3521/<�

³� � ��WKUHH�SLFWXUHV��VRPHRQH�OLNHV�WHQQLV��WKDW¶V�\R�\�D�Pt � � ��1R � � ��D�Pt � � ��RND\ � � ��7KHQ�
\RX�KDYH�WR�SLFN�EHWZHHQ�EODQN�DQG�PH��EXW�WKDW¶V�SUREDEO\�EODQN��LW¶V�EHHQ�PH��RND\�´�
�35,)%�

³:KDW"�:KDW"�2ND\��, DP�FOLFNLQJ�RQ�\R�EHFDXVH�LW¶V�PH��OLNLQJ�WHQQLV��EXW�WKDW�LV�ZURQJ��VR�
WKDW¶V�D�IULHQG��VR � � ��WKHUH�LV�QR�RQH�HOVH��EXW�WKDW¶V�ZURQJ��DOULJKW�VR�D�IULHQG��PH � � ��
,�GRQ¶W � � ��ZKR�HOVH�FRXOG�EH � � ��FDXVH�WKHUH�LV�RQO\�RQH�SHUVRQ�LQ�WKH�SLFWXUH��XP��LI�
WKHUH�LV�VRPHRQH�VSHDNLQJ��WKHQ�LW¶V�JXVWD��XKP��LW¶V�JRQQD�EH�\R�EHFDXVH�, DVVXPH�ZH�
DUH�WDONLQJ�DERXW�PH��EXW�QR��, JXHVV�ZH�DUH�QRW��RND\ � � ��D�Pt � � ��WKHUH�LV�QR � � ��RK��D�
Pt�LV�PH��XK��DQG�PH�LV�WKH�GLUHFW�REMHFW�´��35,)%�

�
QLWHO\�VWLFN�ZLWK�\R��RRK��RRK��ZURQJ��µJXVWDU�WKH�(QJOLVK�VXEMHFW�LV�WKH�LQGLUHFW�REMHFW��
PXUPXULQJ�>VKH�ZDV�UHDGLQJ�WKH�H[SODQDWLRQ@�¶�2K��D�Pt��RND\��7ZR�ZRUGV��, WKRXJKW�
WKDW�ZDV�RQH�ZRUG��, GRQ¶W�XQGHUVWDQG�WKH�WRS�FKRLFH��MXVW�WKH�GDVK�OLQHV�RU�D�Pt � � ��



PH � � ��,�ZRXOG�SUREDEO\�FKRRVH�WKH�GDVK�OLQHV�EHFDXVH�ZH�DOUHDG\�KDYH�WKH�SHUVRQDO�
SURQRXQ��JXHVV�QRW��, ZDV�ZURQJ�>UHDGLQJ�WKH�H[SODQDWLRQ@ � � ��VR�ZH�KDYH�DQ�LQGLUHFW�
REMHFW�SURQRXQ��RND\´��(;3()%�

7KHVH�SURWRFROV�ZHUH�JDWKHUHG�ZKHQ�SDUWLFLSDQWV�ZHUH�SURFHVVLQJ� WKH�JXVWDU� VWUXFWXUHV�RI�
JXVWD��3DUWLFLSDQWV�VHHPHG�WR�SURFHVV�WKH�VWUXFWXUH�ZLWK�

GLIIHUHQW�GHJUHHV�RI�FRJQLWLYH�ORDG�DFFRUGLQJ�WR�WKH�OHDUQLQJ�FRQGLWLRQV�WKH\�ZHUH�DVVLJQHG�LQ�

ZRXOG�HOLFLW�GLIIHUHQW�OHYHOV�RI�SURFHVVLQJ�RI�WKH�JXVWDU�VWUXFWXUH��D�QRQ�SDUDPHWULF�WHVW�RI�KRPR�

FDOFXODWH�WKH�IUHTXHQF\�RI�SURFHVVLQJ�SHU�OHYHO�YV��SHU�W\SH�RI�IHHGEDFN��$OO�LQVWDQFHV�RI�SDUWLF�
LSDQWV¶�GHSWK�RI�SURFHVVLQJ�IRU�JXVWDU�GXULQJ�WKH�WUHDWPHQW�ZDV�FRXQWHG�LQWR�IUHTXHQFLHV�RI�ORZ��
PHGLXP��DQG�KLJK�OHYHOV��VHH�7DEOH �����

�

7DEOH ���
GLIIHUHQFH�ZDV�E\�XVLQJ�WKH�VXEVFULSW�OHWWHU�WKDW�GHQRWHV�D�VXEVHW�RI�WKH�FDWHJRULHV�ZKRVH�FROXPQ�

7DEOH �����



H[SHULPHQWDO�FRQGLWLRQV��$V�7DEOH ����VKRZV��RYHUDOO��ERWK� WKH�H[SOLFLW�DQG�LPSOLFLW� IHHGEDFN�

FRQWUDVW��WKH�LPSOLFLW�IHHGEDFN�JURXS�HOLFLWHG�VLPLODU�DPRXQW�RI�LQVWDQFHV�RI�SURFHVVLQJ�ZLWKLQ�
�

�

VWDWLVWLFDOO\�OHVV�YDULDWLRQV�EHWZHHQ�OHYHOV�RI�'R3�

7KH�UHVXOWV�IRU�WKH�UROH�IHHGEDFN�SOD\V�LQ�OHDUQHUV¶�GHSWK�RI�SURFHVVLQJ�DSSHDU�WR�LQGLFDWH�WKDW�
WKH�SDUWLFLSDQWV�ZKR�UHFHLYHG�IHHGEDFN��LPSOLFLW�RU�H[SOLFLW��VSHQW�PRUH�FRJQLWLYH�HIIRUW�RQ�WKH�
WZR�RI�WKH�JXVWDU�VWUXFWXUH�WKDQ�WKRVH�IURP�WKH�QR�IHHGEDFN�JURXS��,Q�DGGLWLRQ��ZKLOH�WKH�FRJQL�



GLIIHUHQW�SURFHVVLQJ� OHYHOV�� WKLV�YDULDWLRQ�ZDV�QRW� IRXQG� LQ� WKH� LPSOLFLW�DQG�H[SOLFLW� IHHGEDFN�
JURXSV��,Q�RWKHU�ZRUGV��WKH�ODFN�RI�IHHGEDFN�SURYLVLRQ�OHG�WR�VXEVWDQWLDOO\�OHVV�FRJQLWLYH�HIIRUW�
DQG�HQJDJHPHQW�ZKHQ�FRPSDUHG�WR�WKRVH�LQ�WKH�IHHGEDFN�JURXSV�

7KH� YHUEDO� UHSRUWV� DOVR� UHYHDOHG� WKDW� SDUWLFLSDQWV� VSHQW� D� JUHDW� DPRXQW� RI� WLPH� SURFHVV�
LQJ�FRJQLWLYHO\�DW�D�ORZ�OHYHO�RI�SURFHVVLQJ�DFURVV�DOO�JURXSV��1R�IHHGEDFN����������LPSOLFLW�
���������DQG�H[SOLFLW�IHHGEDFN���������7KHVH�UHVXOWV�VHHP�WR�LQGLFDWH�WKDW�PRVW�OHDUQHUV�SRWHQ�
WLDOO\�SURFHVVHG�WKH�PHWDOLQJXLVWLF�LQIRUPDWLRQ�SURYLGHG�WR�WKHP�YHU\�VZLIWO\�ZLWKRXW�SXWWLQJ�

HOLFLWLQJ�D�KLJKHU�OHYHO�RI�SURFHVVLQJ��QR�IHHGEDFN�YV��LPSOLFLW�DQG�H[SOLFLW�IHHGEDFN�������YV��
�

'R3���1HYHUWKHOHVV��WKHVH�UHVXOWV�VKRXOG�EH�LQWHUSUHWHG�ZLWK�FDXWLRQ�VLQFH�WKH�DQDO\VLV�LQFOXGHG�
SDUWLFLSDQWV�ZLWK�VRPH�ORZ�GHJUHH�RI�SULRU�NQRZOHGJH��ZKLFK�FDQ�H[SODLQ�WKH�������DQG����
RI�SURFHVVLQJ�LQVWDQFHV�RI�PHGLXP�DQG�KLJK�OHYHO��UHVSHFWLYHO\��IRU�WKH�QR�IHHGEDFN�JURXS�LQ�
7DEOH ����

7KH� VLPLODU� SHUIRUPDQFH� EHWZHHQ� WKH� LPSOLFLW� DQG� WKH� H[SOLFLW� IHHGEDFN� JURXSV� LQ�+VLHK�
�

LQJ�SURFHVV�LQ�,6/$��7KH�UHVXOWV�DSSHDU�WR�LQGLFDWH�WKDW�H[WUD�PHWDOLQJXLVWLF�LQIRUPDWLRQ�GRHV�QRW�

'R3��VXFK�DV�PDNLQJ�K\SRWKHVHV��SURYLGLQJ�XQGHUO\LQJ�JUDPPDWLFDO�UXOH�RU�VSHQGLQJ�PXFK�WLPH�

IURP�WKH�PHWDOLQJXLVWLF�LQIRUPDWLRQ�RIIHUHG�WR�WKHP��,QGHHG��PDQ\�SDUWLFLSDQWV�LQ�WKH�H[SOLFLW�
IHHGEDFN�FRQGLWLRQ�HLWKHU�JODQFHG�RYHU�WKH�H[SODQDWLRQ�RU�MXVW�VLPSO\�VNLSSHG�LW�WR�PRYH�DORQJ�LQ�

LQ�D�JUHDW�QXPEHU�RI� LQVWDQFHV�RI�D� ORZ�GHSWK�RI�SURFHVVLQJ��7KH�SDUWLFLSDQWV� LQ� WKH� LPSOLFLW�

WKHLU�FKRLFHV�RI�OLQJXLVWLF�LWHPV�ZHUH�ULJKW�RU�ZURQJ��UHSRUWHG�D�VLPLODU�DPRXQW�RI�SURWRFROV�DW�
D�KLJK�GHSWK�RI�SURFHVVLQJ�DQG�HYHQ�D�IHZ�PRUH�FRPPHQWV�DW�PHGLXP�OHYHO�SURFHVVLQJ�RQ�WKH�

1RWH� WKDW� DOO� RI� WKHVH� VWXGLHV� LQFOXGHG�SDUWLFLSDQWV�ZLWK� VRPH�RU� VXEVWDQWLDO� DPRXQW�RI� SULRU�
NQRZOHGJH�RI�WKH�WDUJHW�LWHPV�

SDUWLFLSDQWV�ZLWK�YHU\�PLQLPDO�WR�QR�SULRU�NQRZOHGJH�RI�WDUJHW�LWHPV��3DUWLFLSDQWV�ZLWK�ORZ�SULRU�
NQRZOHGJH�PLJKW�SRWHQWLDOO\�QHHG�WR�SURFHVV�GHHSHU�RU�VSHQG�PRUH�FRJQLWLYH�HIIRUW�WR�HQFRGH�
WKH�WDUJHW�LWHPV��WKHUHE\�KHDYLO\�UHO\LQJ�RQ�H[SOLFLW�LQIRUPDWLRQ�SURYLGHG�WR�WKHP��7KHLU�VWXGLHV�
IRXQG�SRVLWLYH�HIIHFWV�IRU�PRUH�H[SOLFLW�PHWDOLQJXLVWLF�IHHGEDFN�RYHU�LPSOLFLW�IHHGEDFN��,QWHU�

SULRU�NQRZOHGJH��EXW�WKHLU�SDUWLFLSDQWV�GLG�QRW�UHO\�DQ\�OHVV�RQ�WKH�PRUH�H[SOLFLW�IHHGEDFN�IRU�
WKLV�UHDVRQ��2XWSXW�SURGXFWLRQ�DQG�OLQJXLVWLF�FRPSOH[LW\�PD\�SOD\�VRPH�UROH�LQ�WKLV�FDVH��,W�ZDV�
KLJKO\�SRWHQWLDO�WKDW�WKHLU�SDUWLFLSDQWV�H[SHULHQFHG�DQ�RYHUORDG�LQ�FRJQLWLYH�SURFHVVLQJ�JLYHQ�WKH�
RXWSXW�SURGXFWLRQ�LQVWHDG�RI�LQSXW�SUDFWLFH�WDVN�DQG�WKH�FRPSOH[�OLQJXLVWLF�WDUJHWV�WKDW�OHIW�WKHP�



WR�D�WDVN�WKDW�HQJDJHV�OHDUQHUV�WR�DFWLYHO\�SURFHVV�/��LQSXW�HQFRXUDJHV�OHDUQHUV�WR�VSHQG�PRUH�
FRJQLWLYH�HIIRUW�RQ�SURFHVVLQJ�WKH�WDUJHW�/��GDWD�WKDQ�ZKHQ�WKH\�DUH�JLYHQ�QR�IHHGEDFN��,Q�DGGL�

ODQJXDJH�WHDFKHUV�PD\�QRW�QHHG�WR�SURYLGH�PHWDOLQJXLVWLF�H[SODQDWLRQ�WR�D�JUHDW�H[WHQW�WR�WKH�
OHDUQHUV�ZKR�KDYH�SRVVHVVHG�VRPH�GHJUHH�RI�SULRU�NQRZOHGJH�DQG�WR�D�OHVV�FRPSOH[�OLQJXLVWLF�

DFWLYLWLHV�DFFRPSDQLHG�ZLWK�FRQFXUUHQW� IHHGEDFN� WKDW�SURPRWH� OHDUQHU�SURFHVVLQJ�FRJQLWLYHO\�
GXULQJ�WKH�LQLWLDO�VWDJHV�RI�OHDUQLQJ��/LNHZLVH��WHDFKHUV�QHHG�WR�HQFRXUDJH�OHDUQHUV�WR�IRFXV�WKHLU�
DWWHQWLRQ�WR�DQG�SURFHVV�DQ\�NLQG�RI�IHHGEDFN�RU�HUURU�FRUUHFWLRQ�SURYLGHG�LQ�WKH�FODVVURRP��EH�
LW�LQWHUQDOO\�GULYHQ�RU�H[WHUQDOO\�GULYHQ�E\�DQRWKHU�VWXGHQW��*LYHQ�WKH�RYHUDOO�ORZ�GHSWK�RI�SUR�
FHVVLQJ�GHPRQVWUDWHG�E\�ERWK�IHHGEDFN�JURXSV��SHUKDSV�WKH�XVH�RI�SURPSWV��VXFK�DV�TXHVWLRQV�

WR�WKHLU�SHUIRUPDQFHV�RQ�DQ�LPPHGLDWH�SRVWWHVW��WKH�SUHVHQW�VWXG\�UHYLVLWHG�+VLHK��������WR�FRGH�
WKH�RQOLQH�WKLQN�DORXG�SURWRFROV�IURP�D�GHSWK�RI�SURFHVVLQJ�SHUVSHFWLYH��7KH�UHVXOWV�VXJJHVW�WKDW�

JUHDWHU� DPRXQW�RI� FRJQLWLYHO\�KLJK�GHSWK�SURFHVVLQJ��7KLV� KLJK�GHSWK�RI� SURFHVVLQJ�� LQ� WXUQ��
JXVWDU

SUDFWLFH�GLG��JLYHQ�WKH�ODUJH�SDUWLDO�HWD�VTXDUHG�DQG�REVHUYHG�SRZHU�YDOXHV�REWDLQHG�RQ�DOO�WKUHH�

�

JXVWDU�H[SUHV�
VLRQ��LQ�D�WUHDWPHQW�WDVN�ZHUH�WRR�ORQJ�IRU�VHYHUDO�SDUWLFLSDQWV��,Q�DGGLWLRQ��VRPH�SDUWLFLSDQWV�KDG�FRU�
UHODWHG�WKH�GLUHFW�REMHFW�SURQRXQ��OD�OR�ODV�ORV��RU�LQGLUHFW�REMHFW�SURQRXQV��OH�OHV��ZLWK�WKH�REMHFW�WKDW�
GLG�WKH�SOHDVLQJ�LQVWHDG�RI�WKH�SHUVRQ�ZKR�ZDV�SOHDVHG�

$GUDGD�5DIDHO��6����������3URFHVVLQJ�WKH�6SDQLVK�LPSHUIHFW�VXEMXQFWLYH��'HSWK�RI�SURFHVVLQJ�XQGHU�GLIIHU�
HQW�LQVWUXFWLRQDO�FRQGLWLRQV��$SSOLHG�3V\FKROLQJXLVWLFV����



%RZOHV��0��$����������7DVN�W\SH�DQG�UHDFWLYLW\�RI�YHUEDO�UHSRUWV�LQ�6/$��$
WKDQ�UHDGLQJ��6WXGLHV�LQ�6HFRQG�/DQJXDJH�$FTXLVLWLRQ����

7DONLQJ�WR�$YDWDU��7KH�FRPSXWHU�DV�D�WXWRU�DQG�WKH�LQFLGHQFH�RI�SUDFWLFH��IHHGEDFN��DQG�
OLQJXLVWLF�IRUP�LQ�6/$

��7KH�UHYHODWLRQV�RI�D� WULDQJXODWHG�
UHVHDUFK�GHVLJQ��/DQJXDJH�/HDUQLQJ 	�7HFKQRORJ\����

�
&RPSXWHU�$VVLVWHG�/DQJXDJH�/HDUQLQJ����

�
WLRQ�RQ�WKH�GHYHORSPHQW�RI�FRPSOH[�6SDQLVK�JXVWDU�VWUXFWXUHV��$Q�DQDO\VLV�RI�OHDUQLQJ�RXWFRPHV�DQG�
SURFHVVHV��6WXGLHV�LQ�6HFRQG�/DQJXDJH�$FTXLVLWLRQ����

(QJOLVK�ODQJXDJH�OHDUQLQJ�DQG�WHFKQRORJ\��$PVWHUGDP��7KH�1HWKHUODQGV RKQ�%HQ�
MDPLQV�

��$ IUDPHZRUN�IRU�PHPRU\�UHVHDUFK��-RXUQDO�
RI�9HUEDO�/HDUQLQJ�DQG�9HUEDO�%HKDYLRU����

/DQJXDJH�/HDUQLQJ 	�7HFKQRORJ\����
,QSXW�EDVHG�SUDFWLFH��IHHGEDFN��DZDUHQHVV�DQG�/��GHYHORSPHQW�WKURXJK�D�FRPSXWHU�

L]HG�WDVN
��5HYLV�

$�SV\FKROLQJXLVWLF�DSSURDFK�WR�WHFK�
QRORJ\�DQG�ODQJXDJH�OHDUQLQJ ��0RXWRQ�GH�*UX\WHU�

6WXGLHV�LQ�6HFRQG�/DQJXDJH�
$FTXLVLWLRQ����

7KH�QHW�JHQHUDWLRQ�DQG�GLJLWDO�QDWLYHV��,PSOLFDWLRQV�IRU�KLJKHU�HGXFDWLRQ��
<RUN��+LJKHU�(GXFDWLRQ�$FDGHP\�

��7KH�FRQVWUXFW�RI�
WDVN�LQGXFHG�LQYROYHPHQW��$SSOLHG�/LQJXLVWLFV����

/HRZ��5�� 3�� �������� ,QSXW� LQ� WKH�/�� FODVVURRP��$Q� DWWHQWLRQDO� SHUVSHFWLYH� RQ� UHFHSWLYH� SUDFWLFH�� ,Q�5��
'H.H\VHU��(G����3UDFWLFH�LQ�VHFRQG�ODQJXDJH�OHDUQLQJ��3HUVSHFWLYHV�IURP�DSSOLHG�OLQJXLVWLFV�DQG�FRJ�
QLWLYH�SV\FKRORJ\ DPEULGJH�8QLYHUVLW\�3UHVV�

/HRZ��5��3����������([SOLFLW�OHDUQLQJ�LQ�WKH�/��FODVVURRP��$ VWXGHQW�FHQWHUHG�DSSURDFK��1HZ�<RUN��1<��
5RXWOHGJH�

/DQJXDJH�/HDUQ�
LQJ����

/L��6����������7KH�HIIHFWLYHQHVV�RI�FRUUHFWLYH�IHHGEDFN�LQ�6/$��$ PHWD�DQDO\VLV��/DQJXDJH�/HDUQLQJ������

��$Q�H[SHULPHQWDO�VWXG\��&RPSXWHU�
$VVLVWHG�/DQJXDJH�/HDUQLQJ����������±���

*DVV��(GV����7DVN�DQG�ODQJXDJH� OHDUQLQJ��,QWHJUDWLQJ� WKHRU\�DQG�SUDFWLFH ��
0XOWLOLQJXDO�0DWWHUV�

��$ PHWD�DQDO\VLV�DQG�UHVHDUFK�V\QWKHVLV��,Q�$��
0DFNH\��(G����&RQYHUVDWLRQDO� LQWHUDFWLRQ� LQ�VHFRQG� ODQJXDJH�DFTXLVLWLRQ��$ FROOHFWLRQ�RI�HPSLULFDO�
VWXGLHV��SS� ���±������2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�

0RQWUXO�� 6�� ��������6SDQLVK�JXVWDU� SV\FK�YHUEV� DQG� WKH�XQDFFXVDWLYH� VH� FRQVWUXFWLRQ��7KH� FDVH�RI� GDWLYH�
&RQWHPSRUDU\�SHUVSHFWLYHV�RQ� WKH�

DFTXLVLWLRQ�RI�6SDQLVK��YROXPH�,��'HYHORSLQJ�JUDPPDUV��SS� ���±������6RPHUYLOOH��0$ DVFDGLOOD�3UHVV�
�

JXDJH�IRUP�DQG�PHDQLQJ��,VVXHV�RI�WKLQN�DORXGV�DQG�GHSWK�RI�SURFHVVLQJ��6WXGLHV�LQ�6HFRQG�/DQJXDJH�
$FTXLVLWLRQ����



7KH�0RGHUQ�/DQJXDJH�
-RXUQDO����

1DJDWD��1�� 	�6ZLVKHU��9����������$ VWXG\�RI�FRQVFLRXVQHVV�UDLVLQJ�E\�FRPSXWHU��7KH�HIIHFW�RI�PHWDOLQJXLV�
WLF�IHHGEDFN�RQ�VHFRQG�ODQJXDJH�OHDUQLQJ��)RUHLJQ�/DQJXDJH�$QQDOV����

3UHQVN\��0���������2FWREHU���'LJLWDO�QDWLYHV��GLJLWDO�LPPLJUDQWV��2Q�WKH�+RUL]RQ���

-RXUQDO�RI�6HFRQG�/DQJXDJH�:ULWLQJ����
5RELQVRQ��3���0DFNH\��$���*DVV��6��0�� 	�6FKPLGW��5����������$WWHQWLRQ�DQG�DZDUHQHVV�LQ�VHFRQG�ODQJXDJH�

DFTXLVLWLRQ��,Q�6��0��*DVV 	�$��0DFNH\��(GV����7KH�5RXWOHGJH�KDQGERRN�RI�VHFRQG�ODQJXDJH�DFTXLVL�
WLRQ ��5RXWOHGJH�

6SDQLVK�/��GHYHORSPHQW��7KH�0RGHUQ�/DQJXDJH�-RXUQDO���������±����
5RWW��6����������3URFHVVLQJ�JORVVHV��$ TXDOLWDWLYH�H[SORUDWLRQ�RI�KRZ�IRUP�PHDQLQJ�FRQQHFWLRQV�DUH�HVWDE�

OLVKHG�DQG�VWUHQJWKHQHG��5HDGLQJ�LQ�D�)RUHLJQ�/DQJXDJH��������±����

)RUP�DQG�PHDQLQJ��0XOWLSOH�SHUVSHFWLYHV
%RVWRQ��0$��+HLQOH 	�+HLQOH�

IHHGEDFN��$ FRPSXWHU�DVVLVWHG�VWXG\��/DQJXDJH�/HDUQLQJ����
/DQJXDJH�

/HDUQLQJ�DQG�7HFKQRORJ\����
,QSXW� SURFHVVLQJ� DQG� JUDPPDU� LQVWUXFWLRQ�� 7KHRU\� DQG� UHVHDUFK ��

$EOH[�
:KLWOH\��0��6����������*XVWDU�DQG�RWKHU�SV\FK�YHUEV��$ SUREOHP�LQ�WUDQVLWLYLW\��+LVSDQLD����

��7KH�UROH�RI�ZRUNLQJ�PHPRU\�FDSDF�
LW\�DQG�ODQJXDJH�DQDO\WLF�DELOLW\��$SSOLHG�/LQJXLVWLFV����
DPV���

YRFDEXODU\�EXLOGLQJ� LQ�ZHE�EDVHG� VHFRQG� ODQJXDJH� OHDUQLQJ��$Q�H[DPLQDWLRQ�E\� LWHP�DQG� IHHGEDFN�
W\SH��(GXFDWLRQDO�7HFKQRORJ\ 	�6RFLHW\������������±�����



6XPPDU\�RI�$129$V�IRU�WKH�RUDO��ZULWWHQ�SURGXFWLRQ��DQG�UHFRJQLWLRQ�WHVWV





,QVWUXFWLRQ��/RRN�DW�WKH�GUDZLQJV�SURYLGHG�EHORZ�DQG�GHVFULEH�RUDOO\�LQ�D�FRPSOHWH�VHQWHQFH�LQ�
6SDQLVK��XVLQJ�DOO�WKH�ZRUGV�SURYLGHG��PDNLQJ�WKH�FRUUHFW�FRQMXJDWLRQV��DQG�DGG�RWKHU�ZRUGV�LI�
LW�LV�QHFHVVDU\�LQ�RUGHU�WR�GHVFULEH�ZKDW�HDFK�SLFWXUH�GHSLFWV��7KH�VHQWHQFHV�FRQWDLQLQJ�\R��³,´��
UHIHU�WR�\RXUVHOI��3OHDVH�VSHDN�ORXGO\�DQG�FOHDUO\�LQWR�WKH�PLFURSKRQH�

,QVWUXFWLRQ��/RRN�DW�WKH�GUDZLQJV�SURYLGHG�EHORZ�DQG�ZULWH�LQ�D�FRPSOHWH�VHQWHQFH�LQ�6SDQLVK��
XVLQJ�DOO�WKH�ZRUGV�SURYLGHG��PDNLQJ�WKH�FRUUHFW�FRQMXJDWLRQV��DQG�DGG�RWKHU�ZRUGV�LI�LW�LV�QHF�
HVVDU\�LQ�RUGHU�WR�GHVFULEH�ZKDW�HDFK�SLFWXUH�GHSLFWV��7KH�VHQWHQFHV�FRQWDLQLQJ�\R��³,´��UHIHU�WR�
\RXUVHOI�



,QVWUXFWLRQ��/RRN�DW�WKH�IROORZLQJ�GUDZLQJV�DQG�WKHQ�FOLFN�RQ�WKH�OHWWHU�WKDW�EHVW�GHVFULEHV�HDFK�
SLFWXUH��0DNH� VXUH� \RX� UHDG� WKURXJK� DOO� WKH� RSWLRQV� DQG� GR� \RXU� EHVW� DW� VHOHFWLQJ� WKH� ULJKW�
DQVZHU�


