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5HDGLQJ�VNLOO�LV�WDXJKW�LQ�DOO�OHYHO�RI�HGXFDWLRQ�LQ�,QGRQHVLD�DQG�LW�LQFOXGHV�

-XQLRU�+LJK�6FKRRO��7KH�VWDQGDUG�RI�FRPSHWHQFH�DQG�EDVLF�FRPSHWHQFHV�RI�

VWXGHQWV
�UHDGLQJ�VNLOOV�LQ�WKH�VHFRQG�VHPHVWHU�RI�HLJKWK�JUDGH�603�DUH�WR�

XQGHUVWDQG�WKH�PHDQLQJV�LQ�VLPSOH�VKRUW�HVVD\V�UHFRXQW�DQG�QDUUDWLYH�IRUP��

+RZHYHU�� WKHUH�DUH� IRXU�PDLQ�SUREOHPV�IDFHG�E\� WKH�VWXGHQWV� LQ� UHDGLQJ�

FRPSUHKHQVLRQ�� VXFK� DV� ILQGLQJ� JHQHUDO� LGHD� RI� D� WH[W�� LGHQWLI\LQJ� WKH�

PHDQLQJ�RI�WKH�ZRUG��ILQGLQJ�PDLQ�LGHDV�DQG�LQIRUPDWLRQ��7KLV�VLWXDWLRQ�LV�

FDXVHG�E\�VHYHUDO�IDFWRUV�VXFK�DV�ORZ�PRWLYDWLRQ��OLPLWHG�YRFDEXODU\� �DQG�

PRQRWRQRXV�WHDFKLQJ��7KLV�SDSHU�ZLOO�GLVFXVV�DERXW�WKH�HIIHFWLYHQHVV�RI�WZR�

UHDGLQJ� DSSURDFKHV�� WKH\� DUH� ERWWRP�XS� DQG� WRS�GRZQ� DSSURDFK�� 7KH�

GLVFXVVLRQ�ZLOO�GHVFULEH�WKH�FRQFHSW�RI�WKH�DSSURDFKHV�DQG�WKH�DSSOLFDWLRQ�RI�

WKH�DSSURDFKHV�LQ�WKH�FODVVURRP�E\�XVLQJ�H[SHULPHQWDO�UHVHDUFK�

.H\�ZRUGV��UHDGLQJ�VNLOO��ERWWRP�XS�DQG�WRS�GRZQ�DSSURDFK��-XQLRU�+LJK�

6FKRRO�6WXGHQW

,1752'8&7,21

� � 5HDGLQJ� LV� RQH� RI� WKH� PRVW� LPSRUWDQW� ODQJXDJH� VNLOOV� LQ� WKH� OHDUQLQJ�

SURFHVV�� 5HDGLQJ� LV� D� SURFHVV� RI� FULWLFDO� UHDGLQJ� DQG� FUHDWLYH� SURFHVVLQJ� LV�

FRQGXFWHG�LQ�RUGHU�WR�REWDLQ�D�KROLVWLF�XQGHUVWDQGLQJ�RI�WKH�WH[W��5HDGLQJ�LV�DOVR�

GHILQHG�DV�RQH�RI�WKH�VNLOOV�WKDW�DUH�FORVHO\�UHODWHG�WR�WKH�PRVW�LPSRUWDQW�EDVLF�

VNLOOV��WKDW�LV�OLQJXLVWLFV�EHFDXVH�LQ�UHDGLQJ�LQYROYHV�WKH�LQWURGXFWLRQ�RI�V\PEROV�

WKDW�PDNH�XS�D�ODQJXDJH��7KH�PDLQ�SXUSRVH�LV�WR�DEVRUE�WKH�LQIRUPDWLRQ�UHDG�IURP�

WKH� VPDOOHVW� OLQJXLVWLF� XQLW� WKDW� IRUPV� D� OLQJXLVWLFV� V\VWHP� VXFK� DV� JUDSKHPH��



��

PRUSKHPH�� ZRUG�� SKUDVH�� FODXVH� RU� VHQWHQFH�� DQG� GLVFRXUVH� FRQWDLQHG� LQ� WKH�

SDVVDJH��VR�WKDW�WKH�UHDGHU�PXVW�KDYH�JRRG�ODQJXDJH�FRPSHWHQFH��7KXV��WKH�UHDGHU�

ZLOO�EH�DEOH�WR�FDSWXUH�DQG�JXHVV�WKH�PHDQLQJ�RI�D�ZRUG�LQ�D�SDUWLFXODU�FRQWH[W��

� � 5HDGLQJ�VNLOO�LV�WDXJKW�LQ�DOO�OHYHO�RI�HGXFDWLRQ�LQ�,QGRQHVLD�DQG�LW�LQFOXGHV�

-XQLRU� +LJK� 6FKRRO�� 7KH� VWDQGDUG� RI� FRPSHWHQFH� DQG� EDVLF� FRPSHWHQFHV� RI�

(QJOLVK��UHDGLQJ�VNLOOV�IRU�VWXGHQWV�WKDW�PXVW�DFKLHYHG�LQ�WKH�VHFRQG�VHPHVWHU�RI�

HLJKWK�JUDGH�603�DUH�WR�XQGHUVWDQG�WKH�PHDQLQJV�LQ�VLPSOH�VKRUW�HVVD\V�UHFRXQW�

DQG�QDUUDWLYH�IRUP��,Q�WKLV�VWXG\��IRFXVHG�RQ�WKH�XVH�RI�QDUUDWLYH�WH[W�W\SH�EHFDXVH�LW�

UHTXLUHV�ERWK�DSSURDFKHV�LQ�UHDGLQJ�FRPSUHKHQVLRQ�VNLOOV��7KH�SXUSRVHV�RI�WKLV�

VWXG\� DUH� WR� GHWHUPLQH�� ���� WKH� HIIHFWLYHQHVV� RI� WKH� ERWWRP�XS� DQG� WRS�GRZQ�

DSSURDFKHV�LQ�VWXGHQWV
�UHDGLQJ�FRPSUHKHQVLRQ�RI�QDUUDWLYH�WH[WV��DQG�����WKH�PRUH�

HIIHFWLYH� DSSURDFK� RI� ERWWRP�XS� DQG� WRS�GRZQ� DSSURDFKHV� LQ� LPSURYLQJ� WKH�

VWXGHQWV
�UHDGLQJ�FRPSUHKHQVLRQ�RI�QDUUDWLYH�WH[WV�

� � +RZHYHU�� WKHUH� DUH� IRXU� PDLQ� SUREOHPV� IDFHG� WKH� VWXGHQWV� LQ� UHDGLQJ�

FRPSUHKHQVLRQ��WKH�VWXGHQWV�VWLOO�KDYH�GLIILFXOW\�LQ�ILQGLQJ�JHQHUDO�LGHD�RI�D�WH[W��

LGHQWLI\LQJ� WKH� PHDQLQJ� RI� WKH� ZRUG�� ILQGLQJ� PDLQ� LGHDV�� DV� ZHOO� DV� ILQG�

LQIRUPDWLRQ�OHWWHU�DQG�VSLULW��7KLV�VLWXDWLRQ�LV�FDXVHG�E\�VHYHUDO�IDFWRUV�VXFK�DV�ODFN�

RI�VWXGHQW�PRWLYDWLRQ�LQ�OHDUQLQJ�(QJOLVK��WKH�OLPLWHG�DPRXQW�RI�YRFDEXODU\�WKDW�

WKH\� PDVWHUHG�� WKH� ODFN� RI� VWXGHQWV
� DELOLW\� WR� PDVWHU� WKH� VNLOOV� RI� UHDGLQJ�

FRPSUHKHQVLRQ�WH[WV��DQG�WKH�XVH�RI�WKH�PRQRWRQRXV�WHDFKLQJ�WHFKQLTXH�IRFXVHV�RQ�

WKH� WHDFKHUV� WKHPVHOYHV�� 6XE\DNWR� ����������� LQ� 6\DULIXGGLQ� �����������

PHQWLRQV�WZR�UHDGLQJ�VNLOOV�WKDW�FDQ�EH�XVHG�HIILFLHQWO\�LQ�UHDGLQJ�FRPSUHKHQVLRQ��

UHDGLQJ� VNLOOV� E\� WKH� VNLPPLQJ� DQG� WKH� VFDQQLQJ�� 6NLPPLQJ� PHDQV� UHDGLQJ�

GLUHFWO\�RQ�WKH�PDLQ�LGHD��ZKLOH�VFDQQLQJ�PHDQV�WKH�GLUHFW�UHDGLQJ�RQ�WKH�GHVLUHG�

LQIRUPDWLRQ��

� � 7R� RYHUFRPH� WKH� SUREOHPV� DERYH�� WKHUH� DUH� WZR� PDLQ� DSSURDFKHV� LQ�

UHDGLQJ�FRPSUHKHQVLRQ��7KH�ILUVW�DSSURDFK�LV�ERWWRP�XS��EHFDXVH�LW�IRFXVHV�RQ�

GHYHORSLQJ�EDVLF�VNLOOV�PDWFKLQJ�VRXQGV�E\�OHWWHUV��V\OODEOHV��DQG�ZRUGV�ZULWWHQ�RQ�

WKH�SDJH��7KH�VHFRQG�DSSURDFK�LV� WRS�GRZQ��ZKLFK�IRFXVHV�RQ�WKH�EDFNJURXQG�

NQRZOHGJH�RI�WKH�UHDGHU�WR�XQGHUVWDQG�D�ZULWWHQ�WH[W��%RWWRP�XS�DSSURDFK�ZDV�

DVVRFLDWHG�E\�WHDFKLQJ�PHWKRGRORJ\�FDOOHG�SKRQLFV��ZKLOH�WKH�WRS�GRZQ�DSSURDFK�

JRHV�WR�WKH�WKHRU\�VFKHPHV��(OED�9LOODQXHYD�����������7KH�DGYDQWDJHV�RI�ERWWRP�

XS�DSSURDFK��VWXGHQWV�DUH�GLUHFWHG�WR�WKH�ZRUGV�DQG�SDUWV�RI�ZRUGV��ZKLOH�WKH�QHZ�

PHDQLQJ�DULVLQJ�IURP�D�FROOHFWLRQ�RI�ZRUGV�WKDW�DUH�UHDGDEOH��5HDGLQJ�DFWLYLWLHV�RI�

ERWWRP�XS�DSSURDFK�VWDUWV�IURP�D�EDVLF�LQWURGXFWLRQ�RI�ZULWLQJ�DQG�VRXQG�WKHQ�

-RXUQDO�RI�(QJOLVK�DQG�(GXFDWLRQ��9RO����1R�����'HFHPEHU�����



UHFRJQL]H� RI� WKH� JUDSKHPH�� PRUSKHPH�� ZRUG�� LGHQWLILFDWLRQ� RI� JUDPPDWLFDO�

VWUXFWXUHV�� VHQWHQFHV�� DQG� WH[W�� 7KH� SURFHVV� RI� UHFRJQLWLRQ� RI� OHWWHUV�� ZRUGV��

SKUDVHV��VHQWHQFHV��DQG�ILQDOO\�WR�WKH�PHDQLQJ�RI�WKH�WH[W�LV�D�VHTXHQFH�WKDW�DOORZV�

WKH� VWXGHQWV� LQ� DFKLHYLQJ� FRPSUHKHQVLRQ�� :KLOH� WKH� EHQHILWV� RI� WRS�GRZQ�

DSSURDFK��WKH�EDFNJURXQG�NQRZOHGJH�RI�WKH�VWXGHQWV�ZKR�KDYH�EHHQ�YHU\�KHOSIXO�

LQ�XQGHUVWDQGLQJ�WKH�WH[W�

� � *RRGPDQ��������LQ�6\DULIXGGLQ������������DGGHG�WKDW�WKH�VNLOOV�WR�REWDLQ�

D�JHQHUDO�LPSUHVVLRQ�DQG�ILQG�VSHFLILF�LQIRUPDWLRQ�ZLOO�VXSSRUW�WKH�FRPPXQLFDWLYH�

DSSURDFK�DQG�FRPSUHKHQVLYH�LQ�OHDUQLQJ�UHDGLQJ�FRPSUHKHQVLRQ��7KH�DSSURDFKHV�

DUH� WRS�GRZQ�DQG�ERWWRP�XS��/HDUQLQJ�E\�XVLQJ�D� WRS�GRZQ�DSSURDFK�DLPV� WR�

PRWLYDWH�VWXGHQWV�WR�SUHGLFW�WKH�RYHUDOO�FRQWHQW�RI�WKH�WH[W�WKURXJK�WKH�VWDJHV�RI�

UHYLHZLQJ� WKH� WLWOH�� UHDG� WKH� ILUVW� DQG� ODVW� SDUDJUDSKV�� DQG� ILQG� WKH� NH\ZRUGV�

FRQWDLQHG�LQ�WKH�WH[W��%\�XVLQJ�D�ERWWRP�XS�DSSURDFK��VWXGHQWV�DUH�H[SHFWHG�WR�

PDVWHU� WKH� YRFDEXODU\� FRQWDLQHG� LQ� WKH� WH[W� PDNLQJ� LW� HDVLHU� IRU� VWXGHQWV� WR�

XQGHUVWDQG� WKH� FRQWHQW� RI� UHDGLQJ�� 7KLV� SDSHU� ZLOO� GLVFXVV� PRUH� DERXW� WZR�

DSSURDFKHV� LQ� UHDGLQJ� FRPSUHKHQVLRQ� DQG� GLVFXVV� WKH� DSSOLFDWLRQ� RI� WKH�

DSSURDFKHV�LQ�WKH�FODVVURRP�DFWLYLWLHV��

',6&866,21

5HDGLQJ�&RPSHWHQFH

D�� �5HDGLQJ

� � &DUUHOO�HW�DO�����������DUJXHG�GHILQLWLRQ�UHDGLQJ�³5HDGLQJ�LV�D�UHFHSWLYH�

ODQJXDJH�SURFHVV�´�5HDGLQJ�LV�DQ�DFWLYH�DFWLYLW\�EHFDXVH�LQ�WKH�DFWXDO�DFW�RI�UHDGLQJ�

DQ�LQWHUDFWLRQ�EHWZHHQ�WKH�UHDGHU�DQG�WKH�ZULWHU��ZKLOH�VDLG�WR�EH�UHFHSWLYH�IRU�WKH�

UHDGHU�WR�DFW�DV�UHFLSLHQWV�LQ�D�FRUUHODWLRQ�RI�FRPPXQLFDWLRQ�EHWZHHQ�WKH�ZULWHU�DQG�

WKH�UHDGHU�WKDW�LV�GLUHFWO\�

� � 'HILQLWLRQ�UHDGLQJ�E\�+RGJRVRQ�LQ�7DULJDQ����������LV�D�SURFHVV�WKDW�LV�GRQH�

DQG�XVHG�E\�WKH�UHDGHU�WR�JHW�D�PHVVDJH�WR�EH�FRQYH\HG�E\�WKH�ZULWHU�E\�ZRUGV�RU�

ZULWLQJ��,Q�RWKHU�ZRUGV��UHDGLQJ�LV�GHILQHG�DV�D�SURFHVV�FRQGXFWHG�E\�D�SHUVRQ�WR�

REWDLQ�WKH�PHVVDJHV��LQIRUPDWLRQ��RU�NQRZOHGJH�WKDW�LV�ZULWWHQ�E\�WKH�ZRUGV�LQ�ZULWWHQ�

IRUP�RU�SURFHVV�RI�DFTXLULQJ�WKH�PHVVDJH�FRQYH\HG�E\�WKH�ZULWHU�LQ�ZULWWHQ�IRUP�

� � 1XUKDGL�����������GHVFULEHG�GHILQLWLRQ�UHDGLQJ�WKDW��5HDGLQJ�DV�WKLQNLQJ�

DQG�UHDGLQJ�DV�UHDVRQLQJ���7KH�SURFHVV�RI�UHDGLQJ�LQYROYHG�WKH�DVSHFWV�VXFK�DV�

��
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UHPHPEHULQJ�WR�WKLQN��XQGHUVWDQG��GLVWLQJXLVK��FRPSDUH��ILQG��DQDO\]H��RUJDQL]H��

DQG� XOWLPDWHO\� LPSOHPHQW� WKH�PDLQ� LGHDV� FRQWDLQHG� LQ� WKH� SDVVDJH�� )URP� WKDW�

DUJXPHQW��LW�FDQ�EH�FRQFOXGHG�WKDW�UHDGLQJ�LV�D�SURFHVV�WR�XQGHUVWDQG�WKH�LPSOLHG�

PHDQLQJ�IURP�ZULWWHQ�ODQJXDJH�H[SOLFLWO\�DQG�XQGHUVWDQG�WKH�PDLQ�LGHDV�FRQWDLQHG�

LQ�WKH�ZULWWHQ�ZRUGV�

E��� 5HDGLQJ�&RPSUHKHQVLRQ�6NLOOV

� � *UHOOHW� ��������� VXJJHVWHG� WKH� PHDQLQJ� RI� UHDGLQJ� FRPSUHKHQVLRQ� LV�

³XQGHUVWDQGLQJ�D�ZULWWHQ�WH[W�PHDQV�H[WUDFWLQJ�WKH�UHTXLUHG�LQIRUPDWLRQ�IURP�LW�DV�

HIILFLHQWO\� DV� SRVVLEOH�´�)URP� WKDW� DUJXPHQW�� LW� FDQ�EH� FRQFOXGHG� WKDW� UHDGLQJ�

FRPSUHKHQVLRQ�LV�DQ�HIIHFWLYH�SURFHVV�WR�XQGHUVWDQG�WKH�WH[W��WR�UHPHPEHU��DQG�WR�

RUJDQL]H�WKH�PDWHULDO�WKDW�LV�UHDG�ZLWK�WKH�SURSHU�UHDGLQJ�WHFKQLTXHV�IRU�WKH�SXUSRVH�

RI�UHDGLQJ�DFWLYLWLHV�FDQ�EH�DFKLHYHG�

� � 1XQDQ�����������HODERUDWHG�WKH�GHILQLWLRQ�RI�UHDGLQJ�FRPSUHKHQVLRQ�LV�

³5HDGLQJ� FRPSUHKHQVLRQ� UHIHUV� WR� UHDGLQJ� IRU� PHDQLQJ�� XQGHUVWDQGLQJ�� DQG�

HQWHUWDLQPHQW��,W�LQYROYHV�KLJKHU�RUGHU�WKLQNLQJ�VNLOOV�DQG�LV�PXFK�PRUH�FRPSOH[�

WKDQ� PHUHO\� GHFRGLQJ� VSHFLILF� ZRUGV�´� 5HDGLQJ� FRPSUHKHQVLRQ� OHDGV� WR�

XQGHUVWDQGLQJ�WKH�PHDQLQJ�RI�ZRUGV�DQG�WKH�RYHUDOO�PHDQLQJ�RI�WKH�WH[W��7KLV�FDVH�

LQYROYHG�WKH�KLJKHU�DELOLW\�RI�WKLQNLQJ�SDWWHUQV�DQG�PRUH�FRPSOH[�WKDQ�UHDGLQJ�

ZRUG�IRU�ZRUG��5HDGLQJ�FRPSUHKHQVLRQ�LV�UHDGLQJ�VNLOOV�WR�XQGHUVWDQG�PDLQ�LGHDV��

LPSRUWDQW�GHWDLOV��DQG�WKH�HQWLUH�RI�WKH�PHDQLQJ�WH[W�

� � 5HDGLQJ�FRPSUHKHQVLRQ�LV�FORVHO\�UHODWHG�WR�WKH�HIIRUW�DQG�WKH�DELOLW\�WR�

UHPHPEHU�WKH�PDWHULDO�EHLQJ�UHDG�DQG�XQGHUVWDQG�WKH�LPSRUWDQW�WKLQJV�LQ�WKH�WH[W��

7KLQJV�WKDW�DUH�QHFHVVDU\�IRU�XQGHUVWDQGLQJ�LV�PDVWHULQJ�YRFDEXODU\�DQG�FORVHO\�

ZLWK� WKH� EDVLF� VWUXFWXUH� RI� ZULWLQJ� VXFK� DV� VHQWHQFHV�� SDUDJUDSKV�� DQG� RWKHU�

OLQJXLVWLF� FKDUDFWHULVWLFV�� 7KHUHIRUH�� LQ� UHDGLQJ� FRPSUHKHQVLRQ� LV� D� SURFHVV�

XQGHUWDNHQ�WR�LQWHUSUHW�ZKDW�WKH\�UHDG�EDVHG�RQ�H[LVWLQJ�NQRZOHGJH�DERXW�WKH�WRSLF�

EHLQJ�SUHVHQWHG�

7KH�/HDUQLQJ�$SSURDFKHV�LQ�5HDGLQJ�&RPSUHKHQVLRQ

� � $SSURDFK�LQ�ODQJXDJH�OHDUQLQJ�UHIHUV�WR�WKH�WKHRULHV�DERXW�WKH�QDWXUH�RI�

ODQJXDJH�DQG�ODQJXDJH�OHDUQLQJ�WKDW�VHUYH�DV�D�VRXUFH�IRXQGDWLRQ���SULQFLSOHV�RI�

ODQJXDJH�WHDFKLQJ��$FFRUGLQJ�WR�%URZQ������E����������H[SODLQHG�WKDW�WKHUH�DUH�

��
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WKUHH�YLHZV�RI�KRZ�PHDQLQJ�LV�REWDLQHG�ZKLFK�VSDZQHG�WKUHH�WKHRUHWLFDO�PRGHOV�RI�

UHDGLQJ��7KUHH�PRGHOV�RI�WKH�WKHRU\�DUH��ERWWRP�XS�DSSURDFK��WRS�GRZQ�DSSURDFK��

DQG�LQWHUDFWLYH�DSSURDFK�

��� %RWWRP�XS�DSSURDFK

+DUULV� DQG� 6LSD\� ��������� VWDWHG� WKDW�� �$FFRUGLQJ� WR� ERWWRP�XS� PRGHOV��

UHDGLQJ� LV� HVVHQWLDOO\� D�SURFHVV�RI� WUDQVODWLQJ�JUDSKLF� V\PEROV� LQWR� VSHHFK�

GXULQJ�RUDO�UHDGLQJ�LQWR�LQQHU�VSHHFK�GXULQJ�VLOHQW�UHDGLQJ���7KH�HVVHQFH�RI�

UHDGLQJ�SURFHVV�DFFRUGLQJ�WR�WKLV�WKHRU\�LV�WKH�SURFHVV�RI�HQFRGLQJ�UH�ZULWWHQ�

VSHHFK�V\PERO�

%URZQ� �����E������ UHLQIRUFHG� WKDW� RSLQLRQ� E\� VWDWLQJ� WKDW� WKH� ERWWRP�XS�

SURFHVV� RI� UHDGLQJ� ILUVW� NQRZ� WKH� YDULRXV� OLQJXLVWLF� VLJQV�� VXFK� DV� OHWWHUV��

PRUSKHPHV�� V\OODEOHV��ZRUGV� SKUDVHV�� JUDPPDU� LQVWUXFWLRQV� DQG� GLVFRXUVH�

PDUN��WKHQ�XVH�D�SURFHVVLQJ�PHFKDQLVP�WKDW�PDNHV�UHDVRQDEOH��FRKHUHQW�DQG�

PHDQLQJIXO��,Q�VLPSOH�WHUPV��UHDGLQJ�LQ�ERWWRP�XS�SURFHVV�LV�D�SURFHVV�WKDW�

LQYROYHV�WKH�DFFXUDF\�RI�VRXQG��SHUFHSWLRQ�DQG�LGHQWLILFDWLRQ�RI�D�VHULHV�RI�

OHWWHUV��ZRUGV��VSHOOLQJ�SDWWHUQV��DQG�RWKHU�ODQJXDJH�XQLWV��%RWWRP�XS�DSSURDFK�

LQ�UHDGLQJ�FRPSUHKHQVLRQ�LV�LQWHQGHG�WR�SURFHVV�WKH�LQIRUPDWLRQ�FRQWDLQHG�LQ�

WKH�WH[W�E\�XQGHUVWDQGLQJ�ZRUG�E\�ZRUG�WR�D�VHQWHQFH�E\�VHQWHQFH�WR�FKHFN�WKH�

FRUUHFWQHVV� RI� WKH� FRQWHQWV� RI� WKH� WH[W��$V� IRU� WKH� WKHRU\� RI� SURFHVVLQJ� LQ�

UHDGLQJ�FRPSUHKHQVLRQ�ZLWK�D�ERWWRP�XS�DSSURDFK�LV�GHVFULEHG�DV�IROORZV�

�
d�Æ��

�o�µ���

WZ�����

t}����

D}��Z�u��

'���Z�u��

)LJXUH����5HDGLQJ�&RPSUHKHQVLRQ�3URFHVVHV�RI�%RWWRP�XS�$SSURDFK

-RXUQDO�RI�(QJOLVK�DQG�(GXFDWLRQ��9RO����1R�����'HFHPEHU�����



��� 7RS�GRZQ�DSSURDFK

+DUULV�DQG�6LSD\����������DUJXHG�WKDW�

³,Q� WRS�GRZQ� PRGHOV� WKH� UHDGHUV
V� SULRU� NQRZOHGJH� DQG� FRJQLWLYH� DQG�

OLQJXLVWLF�FRPSHWHQFH�SOD\�NH\�UROHV�LQ�WKH�FRQVWUXFWLRQ�RI�PHDQLQJ��%HIRUH��RU�

VRIWO\�DIWHU��DQ\�JUDSKLF�LQSXW��WKH�UHDGHU�JHQHUDWHV�K\SRWKHVHV�UHJDUGLQJ�WKH�

PHDQLQJ�RI�WKH�SULQWHG�PDWHULDO��7KHVH�SUHGLFWLRQV�DUH�EDVHG�RQ�WKH�UHDGHU
V�

SULRU�NQRZOHGJH�RI�WKH�WRSLF��WKH�VSHFLILF�FRQWHQW�RI�WKH�PDWHULDO��DQG�V\QWDFWLF�

SDUVLQJ��LQWHUSUHWLQJ�WKH�ZRUGV�LQ�WKHLU�SDUWLFXODU�JUDPPDWLFDO�IXQFWLRQ��

,Q� WKH� WRS�GRZQ� DSSURDFK�� WKH� UHDGHU� PXVW� ILUVW� KDYH� WKH� NQRZOHGJH��

FRPSUHKHQVLRQ�� DQG� ODQJXDJH� VNLOOV� SOD\� D� PDMRU� UROH� LQ� LQWHUSUHWLQJ� WKH�

PHDQLQJ�RI�WKH�WH[W��5HDGHUV�PDNH�WKH�K\SRWKHVLV�DERXW�WKH�PHDQLQJ�RI�WKH�

UHDGLQJ�PDWHULDO�� 3UHGLFWLRQV� DUH� EDVHG� RQ� WKH� NQRZOHGJH� RI� WKH� UHDGHU� WR�

LQWHUSUHW�WKH�WLWOH��WR�XQGHUVWDQG�WKH�PHDQLQJ�RI�VSHFLILF�UHDGLQJ��DQG�RXWOLQLQJ�

V\QWD[�� ,W� FDQ� VLPSO\� PHDQ� WKDW� WKH� UHDGHU� LQ� D� WRS�GRZQ� DSSURDFK� WR�

LQWHUSUHWLQJ�DQG�SUHGLFWLQJ�WH[W�EDVHG�RQ�WKDW�NQRZOHGJH��

.HLNR� +D\DVKL� ����������� H[SODLQHG�

GHILQLWLRQ� RI� WRS�GRZQ� LV�� �7RS�GRZQ�

SURFHVVLQJ� LV� FRQFHSWXDOO\� GULYHQ�

VWUDWHJLHV�VXFK�DV�SUHGLFWLRQ��EDFNJURXQG�

NQRZOHGJH�� WKLQNLQJ� RI� DXWKRUV
� LGHD��

FRQWH[WXDO�JXHVVLQJ�� DVVRFLDWLRQ�ZLWK� WKH�

LPDJH�� DQG� ILQGLQJ� FOXHV��� 3URFHVV� WRS�

GRZQ� LV� OLNH� SUHGLFWLQJ� VWUDWHJLHV� LQ�

UHDGLQJ�� NQRZOHGJHDEOH�� DEOH� WR� FDSWXUH�

WKH�LGHD�RI�LQ�HVVD\��JXHVVLQJ�FRQWH[WXDOO\��

FRPELQH� WKH� LGHDV�� DQG� VHDUFK� WKH�

NH\ZRUG�� 7KH� NQRZOHGJH� LV� WKH� PRVW�

LPSRUWDQW�SDUW�LQ�SUHGLFWLQJ��JXHVVLQJ��DQG�

XQGHUVWDQG�WKH�HQWLUH�FRQWHQWV�RI�WKH�WH[W�DW�

D�WLPH�XVLQJ�D�WRS�GRZQ�VWUDWHJ\�LQ�UHDGLQJ�

FRPSUHKHQVLRQ�� $V� IRU� WKH� WKHRU\� RI�

SURFHVVLQJ�LQ�UHDGLQJ�FRPSUHKHQVLRQ�ZLWK�

D� WRS�GRZQ� DSSURDFK� LV� GHVFULEHG� DV�

IROORZV�

��

�
d�Æ��

�o�µ���

WZ�����

t}����

D}��Z�u��

'���Z�u��

)LJXUH���
5HDGLQJ�&RPSUHKHQVLRQ�
3URFHVVHV�RI�7RS�GRZQ�

$SSURDFK
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7KH�$SSOLFDWLRQ�RI�5HDGLQJ�$SSURDFKHV�LQ�WKH�&ODVVURRP

� � 7KH�DSSOLFDWLRQ�RI�ERWWRP�XS�DQG�WRS�GRZQ�DSSURDFK�LQ�WKH�FODVVURRP�ZDV�

WDNHQ�IURP�TXDVL�H[SHULPHQWDO�UHVHDUFK��7KLV�UHVHDUFK�ZDV�DLPHG�WR�H[SODLQ�WKH�

HIIHFWLYHQHVV� RI� ERWWRP�XS� DQG� WRS�GRZQ� OHDUQLQJ� WKH� VWXGHQW
V� UHDGLQJ�

FRPSUHKHQVLRQ�RI�QDUUDWLYH�WH[W�LQ�JUDGH�9,,,�603��,Q�DGGLWLRQ��WR�ILQG�RXW�WKH�

PRUH�HIIHFWLYH�DSSURDFK�RI�ERWWRP�XS�DQG�WRS�GRZQ�DSSURDFKHV�LQ�LPSURYLQJ�WKH�

VWXGHQWV
� UHDGLQJ� FRPSUHKHQVLRQ� RI� QDUUDWLYH� WH[WV� LQ� 9,,,� JUDGH� 603�� 7KLV�

H[SHULPHQWDO� UHVHDUFK� ZDV� GHVLJQHG� E\� XVLQJ� SUHWHVW�SRVWWHVW� FRQWURO� JURXS�

GHVLJQ��,Q�WKLV�GHVLJQ��WKHUH�ZHUH�WKUHH�JURXSV��WZR�H[SHULPHQWDO�JURXSV�DQG�RQH�

FRQWURO�JURXS�ZHUH�FKRVHQ�UDQGRPO\��DQG�WKHQ�JLYHQ�D�SUHWHVW�WR�GHWHUPLQH�WKH�ILUVW�

FRQGLWLRQ�ZDV�WKHUH�DQ\�GLIIHUHQFH�EHWZHHQ�WKH�H[SHULPHQWDO�JURXS�DQG�WKH�FRQWURO�

JURXS�� ,Q� WKH� H[SHULPHQWDO� JURXS� ZHUH� WUHDWHG�� ZKLOH� WKH� FRQWURO� JURXS� ZDV�

OHDUQLQJ�DV�XVXDO�

� � 7KH� SRSXODWLRQ� ZDV� DOO� RI� WKH� JUDGH� 9,,,� VWXGHQWV� RI� 603� 1HJHUL� ��

<RJ\DNDUWD��7KH�VDPSOH�ZDV�VWXGHQWV�RI�FODVV�9,,,�$��%��DQG�)�RI�603�1HJHUL���

<RJ\DNDUWD�HVWDEOLVKHG�XVLQJ�WKH�VLPSOH�FOXVWHU�UDQGRP�VDPSOLQJ�WHFKQLTXH��&ODVV�

9,,,�)�ZDV�DV�WKH�H[SHULPHQW�JURXS����FODVV�9,,,�%�ZDV�DV�WKH�H[SHULPHQW�JURXS����

DQG�FODVV�9,,,�$�ZDV�DV�FRQWURO�JURXS��7KHUH�ZHUH�WZR�YDULDEOHV�

D�� 7KH�LQGHSHQGHQW�YDULDEOH��;��LV�D�OHDUQLQJ�DSSURDFK��,Q�WKLV�VWXG\��WKHUH�DUH�WZR�

DSSURDFKHV��QDPHO\�D�ERWWRP�XS�DQG�WRS�GRZQ�DSSURDFK�

E�� 'HSHQGHQW�YDULDEOH��<��LV�WKH�UHDGLQJ�FRPSUHKHQVLRQ�RI�QDUUDWLYH�WH[W�

� � 7KH�GDWD�ZHUH�FROOHFWHG�XVLQJ�D�PXOWLSOH�FKRLFH�WHVW�RI�QDUUDWLYH�WH[W��,Q�

UHDGLQJ� FRPSUHKHQVLRQ� WHVWV� GRQH� E\� LGHQWLI\LQJ� WKH� PDLQ� LGHD� �WLWOH�� WKHPH��

VXEMHFW�PDWWHU���GHWDLOHG�LQIRUPDWLRQ�H[SUHVV��LPSOLHG�LQIRUPDWLRQ��UHIHUHQFH�WKH�

ZRUG��DQG�WKH�PHDQLQJ�RI�ZRUGV��SKUDVHV�DQG�VHQWHQFHV��LQFOXGLQJ�YRFDEXODU\�DQG�

RWKHU�OLQJXLVWLF�FKDUDFWHULVWLFV�UHODWHG�WR�WKH�W\SH�RI�WH[W�DQG�WKHPHV����7KH�VFRULQJ�

ZDV�E\�JLYLQJ�WKH�FRUUHFW�DQVZHU���DQG���RQ�LQFRUUHFW�RU�EODQN�DQVZHUV��/HDUQLQJ�

SURFHVV�ZDV�FRQGXFWHG�LQ����PHHWLQJV��7KH�UHVXOWV�RI�WKH�SUHWHVW�DQG�SRVWWHVW�LQ�

UHDGLQJ�FRPSUHKHQVLRQ�RI�QDUUDWLYH�WH[W�EHIRUH�DQG�DIWHU�D�WUHDWPHQW�FDQ�EH�VHHQ�LQ�

WDEOH���EHORZ�

��
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7DEOH���
6FRUH�3UHWHVW�DQG�3RVWWHVW�LQ�5HDGLQJ�&RPSUHKHQVLRQ�RI�1DUUDWLYH�7H[W

1R��

(NVSHULPHQ����

.HODV�)��%RWWRP�XS��

(NVSHULPHQ���

.HODV�%��7RS�GRZQ��

.HODV�.RQWURO�

.HODV�$�

3UHWHV� 3RVWHV� 3UHWHV�� 3RVWHV�� 3UHWHV�� 3RVWHV��
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� � 0HDQZKLOH�� WKH� GHVFULSWLRQ� RI� 3UHWHVW� DQG� 3RVWWHVW� LQ� 5HDGLQJ�

&RPSUHKHQVLRQ�ZDV�DV�IROORZV��

��

� � ,W� FDQ� EH� FRQFOXGHG� WKDW� WKHUH�ZHUH� D� GLIIHUHQFHV� EHWZHHQ� LQ� WHDFKLQJ�

OHDUQLQJ� HIIHFWLYHQHVV� RI� ERWWRP�XS� DSSURDFK�� WRS�GRZQ� DSSURDFK�� DQG�

FRQYHQWLRQDO�LQ�UHDGLQJ�FRPSUHKHQVLRQ�RI�QDUUDWLYH�WH[W�LQ�JUDGH�9,,,�VWXGHQWV�RI�

603��%DVHG�RQ�WKHVH�UHVXOW��WKHUH�ZHUH�WKUHH�K\SRWKHVLV�

��� 7KH�ERWWRP�XS�DSSURDFK�LV�HIIHFWLYH�WR�EH�DSSOLHG�LQ�UHDGLQJ�FRPSUHKHQVLRQ�RI�

QDUUDWLYH�WH[W�LQ�JUDGH�9,,,�603�

��� 7KH�WRS�GRZQ�DSSURDFK�LV�HIIHFWLYH�WR�EH�DSSOLHG�LQ�UHDGLQJ�FRPSUHKHQVLRQ�RI�

QDUUDWLYH�WH[W�LQ�JUDGH�9,,,�603�

��� 7KH� ERWWRP�XS� DSSURDFK� LV�PRUH� HIIHFWLYH� WKDQ� WRS�GRZQ� DSSURDFK� LQ� WKH�

VWXGHQWV
�UHDGLQJ�FRPSUHKHQVLRQ�RI�QDUUDWLYH�WH[WV�

&21&/86,21

� � %RWWRP�XS�DQG�WRS�GRZQ�DSSURDFK�DUH�WZR�DSSURDFKHV�WKDW�FDQ�EH�XVHG�LQ�

OHDUQLQJ�UHDGLQJ�FRPSUHKHQVLRQ��,W�LV�SURYHQ�E\�WKH�UHVHDUFK�WKDW�ERWWRP�XS�DQG�

WRS�GRZQ� DSSURDFK� DUH� HIIHFWLYH� WR� EH� DSSOLHG� LQ� WKH� VWXGHQWV
� UHDGLQJ�

FRPSUHKHQVLRQ�RI�QDUUDWLYH�WH[WV���

7DEOH���
7KH�GHVFULSWLRQ�RI�3UHWHVW�DQG�3RVWWHVW�LQ�5HDGLQJ�&RPSUHKHQVLRQ

�
(NVSHULPHQ���

.HODV�)��%RWWRP�XS��

(NVSHULPHQ���

.HODV�%��7RS�GRZQ��

.HODV�.RQWURO�.HODV�

$�

� 3UHWHVW�� 3RVWWHVW�� 3UHWHVW�� 3RVWWHVW�� 3UHWHVW�� 3RVWWHVW�

1� ��� ��� ��� ��� ��� ���

0HDQ� �������� �������� �������� �������� �������� ��������

0HGLDQ� �������� �������� �������� �������� �������� ��������

6WDQGDUG�

'HYLDWLRQ� �������� �������� �������� �������� ��������� ��������

0LQLPXP� ������ ������ ������ ������ ������ ������

0D[LPXP� ������ ������ ������ ������ ������ ������
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� � +RZHYHU��DQRWKHU�UHVXOW�VKRZV�WKDW�ERWWRP�XS�DSSURDFK�LV�PRUH�HIIHFWLYH�

WKDQ�WRS�GRZQ�DSSURDFK�LQ�WKH�VWXGHQWV
�UHDGLQJ�FRPSUHKHQVLRQ�RI�QDUUDWLYH�WH[WV��

7KLV�IDFW�RFFXUV�VLQFH�WKH�GDWD�LV�WDNHQ�IURP�-XQLRU�+LJK�6FKRRO�6WXGHQWV�ZKR�DUH�

FRQVLGHUHG�DV�\RXQJ�OHDUQHUV��%RWWRP�XS�DSSURDFK�LV�DSSURSULDWH�ZLWK�VWXGHQWV
�

FKDUDFWHULVWLFV�WKDW�WHQG�WR�EXLOG�WKH�XQGHUVWDQGLQJ�IURP�ORZ�OHYHO�VNLOO�WR�DGYDQFH�

VNLOO��

7KXV��WHDFKHUV�DQG�FDQGLGDWH�RI�(QJOLVK�WHDFKHU�FDQ�XVH�WKH�ERWWRP�XS�DSSURDFK�DV�

DQ� DOWHUQDWLYH� LQ� OHDUQLQJ� UHDGLQJ� FRPSUHKHQVLRQ� WH[W� WR� LPSURYH� VWXGHQWV
�

YRFDEXODU\�DQG�UHDGLQJ�VNLOO��

5()(5(1&(6�

%URZQ��+'�������E���7HDFKLQJ�E\�SULQFLSOHV��$Q�LQWHUDFWLYH�DSSURDFK�WR�ODQJXDJH�

SHGDJRJ\��6DQ�)UDQVLVFR��/RQJPDQ�

&DUUHOO��3�/���'HYLQH��-��	�(VNH\��'�(����������,QWHUDFWLYH�DSSURDFKHV�WR�VHFRQG�

ODQJXDJH�UHDGLQJ��&DPEULGJH��8QLYHUVLW\�3UHVV�

(OED�9LOODQXHYD�GH�'HEDW����������$SSO\LQJ�FXUUHQW�DSSURDFKHV�WR�WKH�WHDFKLQJ�RI�

UHDGLQJ��(QJOLVK�7HDFKLQJ�)RUXP�����������'LDPELO�SDGD�WDQJJDO���2NWREHU�

������ GDUL� KWWS���DPHULFDQHQJOLVK�VWDWH�JRY�UHVRXUFHV�HQJOLVK�WHDFKLQJ�

IRUXP������YROXPH����QXPEHU��

*UHOOHW�� �������� 'HYHORSLQJ� UHDGLQJ� VNLOOV�� $� SUDFWLFDO� JXLGH� WR� UHDGLQJ�

FRPSUHKHQVLRQ�H[HUFLVHV��&DPEULGJH��8QLYHUVLW\�3UHVV�

+DUULV�	�6LSD\����������+RZ�WR�LQFUHDVH�UHDGLQJ�DELOLW\��$�JXLGH�WR�
WK

GHYHORSPHQWDO�DQG�UHPHGLDO�PHWKRGV��� �HGLVLRQ���1HZ�<RUN��/RQJPDQ�

.HLNR�+D\DVKL����������5HDGLQJ�VWUDWHJLHV�DQG�H[WHQVLYH�UHDGLQJ�LQ�()/�FODVVHV��

5(/&�-RXUQDO��������������

1XQDQ�	�/LQVH����������3UDFWLFDO�(QJOLVK�ODQJXDJH�WHDFKLQJ��<RXQJ�OHDUQHUV��

%RVWRQ��0F�*UDZ�+LOO�

1XUKDGL����������0HPEDFD�FHSDW�GDQ�HIHNWLI��%DQGXQJ��6LQDU�%DUX�0DODQJ�

6\DULIXGGLQ����������$QFDQJDQ�SHQJDMDUDQ�PHPEDFD�SHPDKDPDQ���6XDWX�NDMLDQ�

WHRUHWLN��-XUQDO�.HPLWUDDQ�%DKDVD�GDQ�6DVWUD�������������

7DULJDQ��+*����������0HPEDFD�VHEDJDL�VXDWX�NHWHUDPSLODQ�EHUEDKDVD��%DQGXQJ��

$QJNDVD�
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