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7KLV�VHFWLRQ�FRQVLVWV�RI�VHYHUDO�JHQHUDO�FRPSRQHQWV�RI�WKH�UHVHDUFK�

LQFOXGLQJ� UHVHDUFK� EDFNJURXQG�� UHVHDUFK� TXHVWLRQV�� UHVHDUFK� SXUSRVHV�

UHVHDUFK�VLJQLILFDQFHV�� WKH�FRQFHSWXDO�IUDPHZRUN�RI�UHVHDUFK�� UHVHDUFK

K\SRWKHVLV� DQG�SUHYLRXV VWXGLHV�UHODWHG WR�WKH UHVHDUFK�

$� 5HVHDUFK %DFNJURXQG

7KH�JRDO�RI�WHDFKLQJ�(QJOLVK�LQ�MXQLRU�KLJK�LV�WR�SUHSDUH�VWXGHQWV�WR

FRQYHUVH� LQ� WKH� ODQJXDJH�� 7KH� SULPDU\ SXUSRVH� RI� (QJOLVK� OHDUQLQJ�

DFFRUGLQJ�WR�WKH�,QVWLWXWLRQDO�%DVHG�&XUULFXOXP��LV�WR�LPSURYH�WKH�IRXU

DELOLWLHV RI KHDULQJ� VSHDNLQJ� UHDGLQJ� DQG ZULWLQJ� DV ZHOO DV WKH

ODQJXDJH FRPSRQHQWV RI JUDPPDU� SURQXQFLDWLRQ� DQG YRFDEXODU\

�.763��������DV�UHIHUHQFHG�$ULILQ���������5HDGLQJ�LV�RQH�RI�IRXU�VNLOOV

WKDW�DUH�HVVHQWLDO� IRU� OHDUQLQJ�(QJOLVK�� ,W� LV� FUXFLDO� WR� OHDUQLQJ�(QJOLVK

VLQFH UHDGLQJ LV LQYROYHG LQ HYHU\ WHDFKLQJ�OHDUQLQJ DFWLYLW\ LQ DQ

(QJOLVK FODVV��*UHOOHQW��������

5HDGLQJ�LV�D�ODQJXDJH�VNLOO�WKDW FKLOGUHQ�VKRXOG�PDVWHU�EHFDXVH�LW�LV

HVVHQWLDO� LQ� WKH� WHDFKLQJ� DQG� OHDUQLQJ� SURFHVV�� 5HDGLQJ�� DFFRUGLQJ� WR

3DODQL���������LV�D�FUXFLDO�DFWLYLW\�LQ�WKH�OHDUQLQJ�SURFHVV��,W�KDV�JDLQHG

SURPLQHQFH�LQ�WKH�HYROXWLRQ�RI�KXPDQ�VRFLHW\��,W�KDV�EHFRPH�RQH�RI�WKH

PRVW FULWLFDO DVSHFWV RI KXPDQ IXQFWLRQLQJ� ZRUNLQJ WRJHWKHU WR UHJXODWH

VRFLHW\� H[SRVH LQIRUPDWLRQ��DQG UHYHDO�OLWHUDWH FXOWXUH�

5HDGLQJ LV RQH RI WKH PHWKRGV IRU REWDLQLQJ LQIRUPDWLRQ IURP D WH[W�

7KH LQWHUDFWLRQ EHWZHHQ WKH UHDGHU DQG WKH WH[W LV GHVFULEHG DV WZR�ZD\�

:KHQ UHDGHUV ORRN DW WKH WH[W DQG FDQ LQWHUSUHW WKH PHDQLQJ RI WKH ZULWWHQ

V\PERO� WKH\ DUH HQJDJHG LQ D UHDGLQJ DFWLRQ� 5HDGLQJ� LQ RWKHU ZRUGV� LV

DQ DFWLYLW\ LQ ZKLFK WKH UHDGHU VROYHV ZKDW KDSSHQV LQ WKH WH[W DV ZHOO DV

SLFNV XS ZRUGV IURP WKH WH[W� 5HDGLQJ� DFFRUGLQJ WR 6\DWULDQD ������� LV

D FKDOOHQJLQJ WDOHQW� :KHQ UHDGLQJ� VWXGHQWV PXVW EH DEOH WR FRPSUHKHQG

ZKDW WKH\ DUH UHDGLQJ� :KHQ D UHDGHU EXLOGV D PHQWDO LPDJH RI D WH[W
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PHVVDJH� WKLV LV UHIHUUHG WR DV UHDGLQJ FRPSUHKHQVLRQ� 5HDGLQJ

FRPSUHKHQVLRQ�LV�QHFHVVDU\�LQ�ODQJXDJHV�VR�WKDW�SHRSOH�PD\�JUDVS�ZKDW

WKH\ DUH UHDGLQJ� 5HDGLQJ FRPSUHKHQVLRQ LV FUXFLDO IRU DFDGHPLF DQG OLIH

VXFFHVV� EXW�PDQ\�VWXGHQWV QHHG�WR�UHDG�EHORZ JUDGH OHYHO�

7HDFKHUV�FDQ�XVH�D�YDULHW\�RI�PHGLD�WR�KHOS�VWXGHQWV�LPSURYH�WKHLU

UHDGLQJ�FRPSUHKHQVLRQ��2QH�SURPLVLQJ�DSSURDFK�IRU�WHDFKLQJ�ODQJXDJH

LQ�WKH�FODVVURRP�LV�WKURXJK�GLJLWDO�YLGHR��7KH�SXUSRVH�RI�WKLV�SURMHFW�LV

WR� LPSURYH�VWXGHQWV
� UHDGLQJ�FRPSUHKHQVLRQ� WKURXJK� WKH�XVH�RI�GLJLWDO

YLGHR�DQLPDWLRQ�DV�D�PHGLXP��,W�ZLOO�PDNH�OHDUQLQJ�WKH�ODQJXDJH�PRUH

DFFHVVLEOH� IRU� VWXGHQWV�� $FFRUGLQJ� WR� *HUODFK� �������� PRVW� VWXGHQWV

IXQFWLRQ� UHDOO\�ZHOO� LQ� WKH�EDFNJURXQG�ZLWK� WKH� DSSURSULDWH� DQLPDWLRQ

PRYLH�DW�WKH�SURSHU�WLPH��PDNLQJ�WKHP�OHVV�VWUHVVHG��FDOPHU��DQG�PRUH

SURGXFWLYH� :H OLYH LQ D�YLVXDO XQLYHUVH� 7KH XELTXLW\ RI PRELOH GHYLFHV

WKDW DOORZ XV WR FDSWXUH VWLOO DQG PRYLQJ LPDJHV ZLWK HDVH� WKH HPHUJHQFH

RI�YLGHR�VKDULQJ�SODWIRUPV�OLNH�<RX7XEH�DQG�9LGHR��DQG�WKH�HPHUJHQFH

RI� VRFLDO� PHGLD� QHWZRUNV� OLNH� ,QVWDJUDP� DQG� )DFHERRN�� ZKHUH� XVHUV

XSORDG�D�ORW�RI�YLVXDO�FRQWHQW��0XOWLPRGDO�WH[WV�FRQVWLWXWH�WKH�YDVW�EXON

RI WH[WV�HQFRXQWHUHG�DQG FUHDWHG E\�\RXQJ�SHRSOH�

)XUWKHUPRUH��LQWHJUDWLQJ�PHGLD�LQ�WKH�WHDFKLQJ�OHDUQLQJ�SURFHVV�FDQ

KHOS�WHDFKHUV�FUHDWH�OHDUQLQJ�FLUFXPVWDQFHV�PRUH�HIILFLHQWO\��1XPHURXV

PHGLD� DQG� VW\OHV� RI� YLVXDO� SUHVHQWDWLRQ� DUH� DGYDQWDJHRXV� WR� ODQJXDJH

OHDUQHUV��DFFRUGLQJ�WR�:ULJKW���������DV�FLWHG�LQ��&DNLU���������7KDW�LV�

DV� ORQJ�DV� WKH\ DUH�XVHG�DW� WKH�FRUUHFW� WLPH�DQG� LQ� WKH� ULJKW�SODFH��DOO

DXGLR�YLVXDO DVSHFWV EHQHILW ODQJXDJH OHDUQLQJ� 0RYLHV SURYLGH

VLJQLILFDQW OHDUQLQJ RSSRUWXQLWLHV IRU VWXGHQWV UHVHDUFKLQJ D VHFRQG

ODQJXDJH LQ�WKLV�DUHD�

7RGD\
V� WH[W� PHGLD� LV� PXOWLPRGDO� WH[W�� :ULWWHQ� RU� VSRNHQ� WH[W� LV

FRPELQHG ZLWK YLVXDOV RU DQLPDWLRQV LQ PXOWLPRGDO OLWHUDWXUH� $

PXOWLPRGDO�WH[W�FRPELQHV�ZULWWHQ�RU�VSRNHQ�WH[W�ZLWK�LPDJHV��DXGLR��RU

YLGHR� /DQJXDJH DQG DGGLWLRQDO PRGHV RI FRPPXQLFDWLRQ� VXFK DV YLVXDO�

VRXQG� RU VSRNHQ� DUH JLYHQ FRQFXUUHQWO\ LQ D PXOWLPRGDO WH[W� $FFRUGLQJ
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WR 3UDWLZ\ DQG :XODQ ������� PXOWLPRGDO WH[W WDNHV WKH VKDSH RI

ODQJXDJH� YLVXDOV� PXVLF� JHVWXUHV� DQG DUFKLWHFWXUH� :KHQ XVLQJ UHDGLQJ

PDWHULDOV LQ WKH IRUP RI PXOWLPRGDO WH[WV� VWXGHQWV QRW RQO\ UHDG WKH WH[W

EXW� DOVR� VHH� YLVXDOV�� OLVWHQ� WR� DXGLR�� DQG�ZDWFK� DQLPDWLRQV� RU� YLGHRV�

$FFRUGLQJ�WR�)LUPDQV\DK���������PXOWLPRGDO�WH[W�HPSOR\HG�DV�OHDUQLQJ

PHGLD� FRQVLVWV� RI� QXPHURXV� VHPLRWLF� VRXUFHV� �YHUEDO��PRWLRQ�� YLVXDO�

PRELOL]HG�WKURXJK�PXOWLSOH�PRGDOLWLHV�DQG�LQWHUDFWLRQ�DQG�LQWHJUDWLRQ�LQ

WKH� WH[W� FRKHUHQFH� SURFHVV��$V� D� UHVXOW�� OHDUQHUV�ZLOO� EH� DEOH� WR�PRUH

UHDGLO\ XQGHUVWDQG WKH WH[W
V FRQWHQW� ERWK RYHUWO\ DQG LPSOLFLWO\� DQDO\]H

WKH�WH[W��HYDOXDWH�WKH�PHDQLQJ�DQG�DGYDQWDJHV�RI�WKH�WH[W��DQG�UHIOHFW�RQ

WKH WH[W
V�FRQWHQW�

%DVHG RQ WKH V\OODEXV LQ (GXFDWLRQ 8QLW /HYHO &XUULFXOXP

�.XULNXOXP 7LQJNDW 6DWXDQ 3HQGLGLNDQ� .763 ������ WKH VWDQGDUG

FRPSHWHQFH RI UHDGLQJ LQ�WKH VHFRQG VHPHVWHU RI WKH HLJKWK JUDGH -XQLRU

+LJK 6FKRRO LV WR XQGHUVWDQG WKH PHDQLQJ RI IXQFWLRQDO WH[W DQG HVVD\ LQ

WKH IRUP RI QDUUDWLYH DQG UHFRXQW WH[W LQ GDLO\ OLIH FRQWH[W� %DVHG RQ WKLV

VWDQGDUG FRPSHWHQFH� WKH QDUUDWLYH WH[W VKRXOG EH DFTXLUHG E\ WKH HLJKWK�

JUDGH VWXGHQWV RI MXQLRU KLJK VFKRRO� 7KH EDVLF FRPSHWHQFH LV UHVSRQGLQJ

WR� WKH� PHDQLQJ� RI� IXQFWLRQDO� WH[W� DQG� HVVD\� DFFXUDWHO\�� IOXHQWO\�� DQG

DFFHSWDEO\�LQ�GDLO\�OLIH�FRQWH[WV��7KHUHIRUH��WKH�VWXGHQWV�KDYH�WR�DFTXLUH

FRPSHWHQFH LQ�UHDGLQJ�WH[W�

%DVHG� RQ� DQ� LQWHUYLHZ� ZLWK� DQ� HLJKWK�JUDGH� (QJOLVK� WHDFKHU� DW� D

MXQLRU�KLJK� VFKRRO� LQ�6XNDEXPL�� VWXGHQWV�KDYH�D� ODFN�RI� LQWHUHVW� LQ� WR

XQGHUVWDQG� WKH� QDUUDWLYH� WH[W� DQG� GLIILFXOWLHV� XQGHUVWDQGLQJ� ODQJXDJH

IHDWXUHV�� ILQGLQJ� IDFWXDO� RU� GHWDLOHG� LQIRUPDWLRQ�� DQG� GUDZLQJ� PRUDO

YDOXHV�IURP�WKH�VWRULHV�SURYLGHG��7KH�DXWKRUV�FRQGXFWHG�LQWHUYLHZV�DQG

REVHUYDWLRQV�LQ�JUDGH�9,,,�$��WKH�VXEMHFW�RI�WKLV�UHVHDUFK��$FFRUGLQJ�WR

WKH WHDFKHU� VWXGHQWV QHHG PRUH PRWLYDWLRQ WR OHDUQ� OHDGLQJ WR

GLIILFXOWLHV� LQ� XQGHUVWDQGLQJ� WKH� LQVWUXFWLRQ�� DQG� WHDFKHUV� GR� QRW� XVH

FXUUHQW�DV�DSSURSULDWHV�PHGLD�ZKHQ�WHDFKLQJ�QDUUDWLYH�WH[W��1DUUDWLYH WH[W

ZDV FKRVHQ EHFDXVH� WKH UHVHDUFKHU IRFXVHV RQ XQGHUVWDQGLQJ KLVWRU\RU

SDVW H[SHULHQFHV DQG KRZ WKH\ FRQWULEXWH WR FXUUHQW DQG IXWXUH
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H[SHULHQFHV��DQG�YLGHRV�IURP�WKH�PHGLD�DERXW�QDUUDWLYH�WH[W�FDQ�EH�XVHG

DV H[DPSOHV�VXFK�DV�WKH VWRU\�RI PDOLQ�NXQGDQJ DQG�WDQJNXEDQ SDUDKX�

7DNLQJ�LQWR�DFFRXQW�WKH�FRQFHUQV�UDLVHG�DERYH��WKH�DXWKRU�H[DPLQHV

WKH� XVH� RI� PXOWLPRGDO� WH[W� LQ� DQLPDWLRQ� YLGHRV� WR� LPSURYH� VWXGHQWV


FRPSUHKHQVLRQ�RI�QDUUDWLYH�WH[W��7KH�UHVHDUFKHU DVVXPHG�WKDW�XVLQJ�WKLV

PHGLD ZRXOG KHOS VWXGHQWV XQGHUVWDQG WKH QDUUDWLYH WH[W DQG PDNH

WHDFKLQJ�WKH�QDUUDWLYH�WH[W�HDVLHU��7HDFKHUV�PXVW�LPSURYH�WKH�TXDOLW\�RI

UHDGLQJ� WHDFKLQJ� E\� XVLQJ�PXOWLPRGDO� WH[W� GLJLWDO� YLGHRV� LQ� DQLPDWHG

YLGHRV�ZKLOH�FRQGXFWLQJ�UHDGLQJ�DFWLYLWLHV��ZKLFK�DUH�H[SHFWHG�WR�KHOS

VWXGHQWV FRQFHQWUDWH��IRFXV� DQG�HQMR\ UHDGLQJ�FRPSUHKHQVLRQ�

7KH DQLPDWLRQ YLGHR WHOOV RQH RI WKH QDUUDWLYH WH[W VWRULHV XVLQJ EULJKW

JUDSKLFV� PRYLQJ SKRWRV� DQG D VFULSW� 7KLV DQLPDWHG PRYLH LV RQH RI WKH

PHGLD LQ UHDGLQJ FRPSUHKHQVLRQ WKDW FDQ KHOS LQFUHDVH VWXGHQWV
 DWWHQWLRQ

DQG SXVK WKHP WR XQGHUVWDQG QDUUDWLYH PDWHULDO� DV H[SODLQHG E\+HJDUW\

����� WKDW ZLWK WKH GHYHORSPHQW RI WRGD\
V WHFKQRORJ\� DQLPDWLRQ�YLGHR�

FDQ� SURYLGH� YLVXDO� GLVSOD\V� ZKLFK� DUH� PRUH� SRWHQW� WKDQ WKH� YDULRXV�

SKHQRPHQD�DQG�DEVWUDFW�LQIRUPDWLRQ��ZKLFK�VLJQLILFDQWO\ FRQWULEXWHV WR

LPSURYLQJ WKH TXDOLW\ RI WKH OHDUQLQJ SURFHVV DQG RXWFRPHV� ,Q DGGLWLRQ�

WKH XVH RI DQLPDWHG YLGHRV LV LQWHQGHG WR LPSURYHVWXGHQWV
�PRWLYDWLRQ�WR�

UHDG�DQG�FRPSUHKHQG�WKH�WRSLF�DQG�FRQVHTXHQWO\LPSURYH WKHLU OHDUQLQJ

UHVXOWV� %RJLDJHV ������ HPSKDVL]HG WKDW LQFRUSRUDWLQJ�DQLPDWLRQ� LQWR�

WKH�OHDUQLQJ�SURFHVV� LPSURYHV�LQWHUHVW�DQG XQGHUVWDQGLQJ��$IWHU�VHHLQJ�

DQ�DQLPDWHG�YLGHR�DERXW�WKH�LVVXH��VWXGHQWV JUHZ LQWHUHVWHG LQ QDUUDWLYH

WH[W� :KHQ LQWHUSUHWLQJ QDUUDWLYH PDWHULDO� LWLV DQWLFLSDWHG WKDW VWXGHQWV

ZLOO�XQGHUVWDQG WKH QDUUDWLYH WH[W SURSHUO\�

,Q� WKLV� UHVHDUFK�� WKH� DXWKRU� XVHV� DQLPDWLRQ� YLGHR� DV� D� WHDFKLQJ�

PHGLXP WR LPSURYH VWXGHQWV¶ UHDGLQJ FRPSUHKHQVLRQ RI QDUUDWLYH WH[W�

7KH DXWKRUFRQVLGHUHG WKDW WKLV UHVHDUFK FRXOG EH D VXFFHVVIXO DQG YDOXDEOH

FRQWULEXWLRQWR WHDFKLQJ�DQG�OHDUQLQJ (QJOLVK�
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%� 5HVHDUFK 4XHVWLRQV

%DVHG RQ WKH GHVFULSWLRQ RI WKH DERYH LQWURGXFWLRQ� LI FDQ EH EURNHQ
GRZQ WR�EH VRPH TXHVWLRQV�

�� +RZ LV WKH VWXGHQWV¶ UHDGLQJ FRPSUHKHQVLRQ RI�QDUUDWLYH�WH[W�

EHIRUH XVLQJ 'LJLWDO$QLPDWLRQ�9LGHRV"

�� +RZ LV WKH VWXGHQWV¶ UHDGLQJ FRPSUHKHQVLRQ RI�QDUUDWLYH�WH[W
DIWHU XVLQJ 'LJLWDO$QLPDWLRQ 9LGHRV"

�� +RZ VLJQLILFDQW LV WKH GLIIHUHQFH EHWZHHQ VWXGHQWV¶ UHDGLQJ

FRPSUHKHQVLRQ RI�QDUUDWLYH�WH[W EHIRUH DQG DIWHU XVLQJ 'LJLWDO

$QLPDWLRQ 9LGHRV"

&� 5HVHDUFK 3XUSRVHV

%DVHG RQ WKH TXHVWLRQV RI WKH DERYH LQWURGXFWLRQ� LI FDQ EH EURNHQ

GRZQ�WR�EH VRPH SXUSRVH�

�� 7R ILQG RXW VWXGHQW¶V UHDGLQJ FRPSUHKHQVLRQ RI�QDUUDWLYH�WH[W

EHIRUH XVLQJ 'LJLWDO$QLPDWLRQ�9LGHRV

�� 7R ILQG RXW VWXGHQW¶V UHDGLQJ FRPSUHKHQVLRQ RI�QDUUDWLYH�WH[W

DIWHU XVLQJ 'LJLWDO$QLPDWLRQ�9LGHRV

�� 7R ILQG RXW WKH VLJQLILFDQFH RI WKH GLIIHUHQFHV EHWZHHQ VWXGHQWV


UHDGLQJ�FRPSUHKHQVLRQ�RI�QDUUDWLYH�WH[W�EHIRUH�DQG�DIWHU�XVLQJ

'LJLWDO�$QLPDWLRQ 9LGHRV�

'� 5HVHDUFK 6LJQLILFDQFHV

3UDFWLFDOO\��WKH�UHVHDUFK
V�ILQGLQJV�DUH�OLNHO\�WR�EH�XVHG�E\�WHDFKHUV�

DQG DXWKRUV IRU WKH IROORZLQJ SXUSRVHV� )LUVW� WKLV UHVHDUFK ZLOO DVVLVW

WHDFKHUVLQ LPSOHPHQWLQJ (QJOLVK OHDUQLQJ DQG WHDFKLQJ PHWKRGRORJLHV�

7HDFKHUVDUH�H[SHFWHG�WR�EH�FRPSHWHQW�WR�WHDFK�(QJOLVK�XVLQJ�D�UDQJH�RI�

PHGLD� SDUWLFXODUO\� UHDGLQJ� FRPSUHKHQVLRQ�� $QLPDWHG� YLGHRV� DUH� RQH�

IRUP�RI PHGLD�WKDW�FDQ�EH�XVHG�WR�WHDFK�UHDGLQJ�FRPSUHKHQVLRQ��6HFRQG��

WKH UHVHDUFK
V�ILQGLQJV�FDQ�DVVLVW�VWXGHQWV�LQ�HQMR\LQJ��UHOD[��DQG�IRFXV��

7KH VWXGHQWV
 UHDGLQJ FRPSUHKHQVLRQ VFRUHV PD\ GUDPDWLFDOO\ LQFUHDVH�

)XUWKHUPRUH��DV�D�UHVXOW�RI�WKLV�UHVHDUFK��WKH\�ZDQW�WR�XVH�WKLV�PHWKRG�LQ

WKHLU� UHDGLQJ� DFWLYLWLHV�� 0RUHRYHU�� VWXGHQWV� ZKR� HPSOR\� WKLV� PHWKRG

RXWSHUIRUP WKRVH ZKR GR UHJXODU SUDFWLFH LQ WHUPV RI UHDGLQJ

FRPSUHKHQVLRQ�
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7KHRUHWLFDOO\� WKH UHVHDUFK
V ILQGLQJV PD\ DLG LQ WKH OHDUQLQJ RI

(QJOLVKE\�LPSURYLQJ�UHDGLQJ�FRPSUHKHQVLRQ��)XUWKHUPRUH��WKH�UHVXOWV�RI�

WKLV UHVHDUFK FDQ�EH�XVHG�WR�VXSSRUW�DQG�DGG�WR�WKH�H[LVWLQJ�OLWHUDWXUH�RQ�

WKH�XVHRI YLGHR�DQLPDWLRQ�LQ�UHDGLQJ�FRPSUHKHQVLRQ�

(� 6FRSH RI 7KH 5HVHDUFK

7KLV TXDQWLWDWLYH UHVHDUFK IRFXVHG RQ ILQGLQJ RXW WKH UHVXOW RI

VWXGHQWV UHDGLQJ FRPSUHKHQVLRQ VNLOOV WKURXJK DQLPDWLRQ YLGHRV LQ

QDUUDWLYH WH[W� 7KH VXEMHFW RI WKLV UHVHDUFK ZDV WKH VHFRQG�JUDGH VWXGHQWV

RI -XQLRU +LJK 6FKRRO 6XNDEXPL� 7KH VWXGHQWV ZHUH H[SHFWHG WR LPSURYH

WKHLU UHDGLQJ FRPSUHKHQVLRQ�LQ 1DUUDWLYH WH[W 3UH H[SHULPHQWDO�

)� 5HVHDUFK )UDPHZRUN

:H XVH D YDULHW\ RI UHDGLQJ VWUDWHJLHV WR XQGHUVWDQG QHZ

LQIRUPDWLRQ� IURP� WKH� SDVVDJHV� ZH� UHDG�� 5HDGLQJ� FRPSUHKHQVLRQ� LV� D

FULWLFDO�UHDGLQJ�VNLOO�WKDW�(QJOLVK�WHDFKHUV�PXVW�PDVWHU��*UHOOHW������� 7KH�

DELOLW\� WR� DEVRUE� ZULWWHQ� FRQWHQW�� LQFOXGLQJ� JUDVSLQJ� WKH� HVVHQWLDO

HOHPHQWV�DV�IDVW�DV�SRVVLEOH��LV�UHIHUUHG�WR�DV�UHDGLQJ�FRPSUHKHQVLRQ��$

JRRG�UHDGHU�TXLFNO\�GLVFDUGV�XQQHFHVVDU\�FRQWHQW�DQG�VHDUFKHV�IRU�ZKDW

KH LV�ORRNLQJ�IRU LQ�D�WH[W�

$FFRUGLQJ WR *UDEH ������� UHDGLQJ LV D FRPSOH[ DELOLW\ WR H[WUDFW

DQG EXLOG PHDQLQJ IURP D WH[W� 5HDGLQJ LV DQ DFWLYH SURFHVV WKDW

QHFHVVLWDWHV� UHFRJQLWLRQ�DQG�FRPSUHKHQVLRQ�VNLOOV��5HDGLQJ��DV�GHILQHG

E\�+DUULV� �������� LV� WKH�PHDQLQJIXO� LQWHUSUHWDWLRQ�RI�SULQWHG�RU�ZULWWHQ

YHUEDO�VLJQDOV��6RPH�OHQJWK\�UHDGLQJ�PDWHULDO�KDV�EHHQ�SXEOLVKHG��7KH

WH[W� PD\� QHHG� WR� EH� VXSSRUWHG� ZLWK� DFFRPSDQ\LQJ� JUDSKLFV� WR� DVVLVW

VWXGHQWV LQ�XQGHUVWDQGLQJ�WKH FRPSOHWH�VWRU\�

)XUWKHUPRUH��WKH�VWXGHQWV�QRW�RQO\�GLG�QRW�XQGHUVWDQG�WKH�HQWLUH

VWRU\��EXW�WKH\�DOVR�GLG�QRW�DSSUHFLDWH�LWV�JRDO��6WXGHQWV�ORVH�LQWHUHVW�LQ

OHDUQLQJ WR UHDG ZKHQ WKH\ DUH SUHVHQWHG ZLWK SULQWHG�WH[W VWRULHV WKDW ODFN

VXSSRUWLQJ� SLFWXUHV��0RVW� WHDFKHUV� UHTXLUH� D� PRUH� UREXVW� PHGLXP� IRU

WHDFKLQJ UHDGLQJ DW YDULRXV VWDJHV RI WKH OHDUQLQJ SURFHVV� 7KLV LV DQ
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RSSRUWXQLW\� IRU� WHDFKHUV� WR� DGGUHVV� WKLV� LVVXH� E\� LPSOHPHQWLQJ� VRPH

H[FLWLQJ� SOHDVDQW� DQG QRQ�ERULQJ FODVVURRP DFWLYLWLHV� VXFK DV

HPSOR\LQJ DQLPDWHG�YLGHRV�DV�D PHGLD LQ�WHDFKLQJ UHDGLQJ�

7KH�XVDJH�RI�PHGLD�LQ�WKH�WHDFKLQJ�DQG�OHDUQLQJ�SURFHVV�EHQHILWV�WKH

VWXGHQWV�� 6WXGHQWV
� DFKLHYHPHQW� ZLOO� LPSURYH� LI� WKH\� FRPSUHKHQG� WKH

OHVVRQ EHLQJ VWXGLHG� /HDUQLQJ XVLQJ YLGHR LV RQH ZD\ WKDW DIIHFWV

VWXGHQWV
� LQWHUHVW�� $QLPDWHG� YLGHRV�� DFFRUGLQJ� WR�$NPDOD� �������� FDQ

SURYLGH YLVXDO DFFHVV WR D VLWXDWLRQ RU H[SHULPHQW� 9LGHRV FDQ EH XVHG WR

FRQYH\�FRPSOH[�LGHDV�E\�HPSOR\LQJ�VSHFLILF�PHGLD�WHFKQLTXHV�VXFK�DV

DQLPDWLRQ��FRPSXWHU�JUDSKLFV��RU�FOD\�PRWLRQ��9LGHRV�FDQ�DOVR�EH�XVHG

WR�PRWLYDWH� VWXGHQWV�DQG�PRGHO�JRRG�EHKDYLRU��9LGHRV�DUH�KHOSIXO� IRU

LQWURGXFLQJ�RU�UHSHDWLQJ�LQIRUPDWLRQ��0DVWHU\�RI�WKH�VXEMHFW�GHOLYHUHG�

KRZHYHU� PXVW�EH�EDODQFHG�ZLWK�WKH WHFKQRORJ\�XVHG�

$FFRUGLQJ WR +HJDUW\ ������� DV PRGHUQ WHFKQRORJ\ DGYDQFHV�

DQLPDWLRQ YLGHR PD\ GHOLYHU PRUH PXVFXODU YLVXDO GLVSOD\V WKDQ PXOWLSOH

SKHQRPHQD DQG DEVWUDFW NQRZOHGJH� VLJQLILFDQWO\ ERRVWLQJ WKH TXDOLW\ RI

WKH OHDUQLQJ SURFHVV DQG RXWFRPHV� $FFRUGLQJ WR %RJLDJHV ������� XVLQJ

DQLPDWLRQ�LQ�WKH�OHDUQLQJ�SURFHVV�SURPRWHV�LQWHUHVW��XQGHUVWDQGLQJ��DQG

FRPSHWHQFH LQ�JURXS�ZRUN�

$ QDUUDWLYH WH[W LV D ZULWWHQ VWRU\ WKDW GHVFULEHV HYHQWV WKDW RFFXUUHG�

:LWK�FKDOOHQJLQJ�FRQGLWLRQV��WLPH�RUGHU�LV�ZHOO�ZKDW�KDSSHQHG�LQLWLDOO\�

ZKDW�KDSSHQHG�QH[W��ZKDW�KDSSHQHG�DIWHU�WKDW��DQG�VR�RQ��DQG�LW�WULHV�WR

ILQG� WKH�DQVZHU�DQG� UHVROXWLRQ� WR� VROYH� WKH�SUREOHP��7KH�REMHFWLYH�RI

QDUUDWLYH ZULWLQJ� DFFRUGLQJ WR $GHUVRQ ������� LV WR HQWHUWDLQ DQG

LQVWUXFW�WKH�UHDGHU�RU�OLVWHQHU��7KLV�DQLPDWHG�ILOP�DLGV�VWXGHQWV�LQ�WKHLU

FRPSUHKHQVLRQ�RI�QDUUDWLYH�PDWHULDOV��)XUWKHUPRUH��WKLV�DQLPDWHG�VKRUW

HPSOR\V� VRXQG� WR� H[SODLQ� D� PRYLQJ� REMHFW�� 9LGHRV� DUH� EHQHILFLDO� LQ

H[SODLQLQJ WKH OHDUQLQJ PDWHULDO� $V D UHVXOW� WKH UHVHDUFKHU ZLOO

GHPRQVWUDWH�LQ�WKLV�UHVHDUFK KRZ�VWRULHV�LQ�WKH�IRUP�RI�GLJLWDO�DQLPDWHG

YLGHRV� FDQ� EH� XVHG� WR� SURYLGH� QHZ� FRQWHQW� LQ� WHDFKLQJ� QDUUDWLYH� WH[W�

8VLQJ�WKH�GLJLWDO� WDOH�� WKH�UHVHDUFKHU�GLG�WKH�IROORZLQJ��7KH�UHVHDUFKHU

EHJDQ E\ JLYLQJ EDFNJURXQG LQIRUPDWLRQ DERXW WKH QDUUDWLYH WH[W� ,Q WKH
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VHFRQG� VWDJH�� WKH� UHVHDUFKHU� VKRZHG� WKH� GLJLWDO� VWRU\� WR� WKH� VWXGHQWV�

)LQDOO\��VWXGHQWV�ZHUH�UHTXLUHG�WR� LGHQWLI\�GLIILFXOW�ZRUGV�LQ� WKH�VWRU\�

)RXUWK��VWXGHQWV�ZHUH�HQFRXUDJHG�WR�UHDG�WKH�GLJLWDO�VWRU\�IURP�VWDUW�WR

ILQLVK� 7KH VWXGHQWV� DQG WKH WHDFKHU JDWKHUHG WR GLVFXVV WKH VWRU\
V

LQIOH[LEOH�WHUPV��)LQDOO\��VWXGHQWV�ZHUH�GLUHFWHG�EDFN�WR�WKH�GLJLWDO�WDOH

WR ILQLVK�WKH ZRUNVKHHW�

$Q DQLPDWLRQ YLGHR ZDV WKH PRVW HIIHFWLYH PHDQV RI WHDFKLQJ

QDUUDWLYH�WH[W��7KH�UHVHDUFKHU HPSOR\HG�DQLPDWHG�YLGHR�DV�D�PHGLXP�WR

GHOLYHU� WKH VXEMHFW RI� UHDGLQJ FRPSUHKHQVLRQ LQ QDUUDWLYH� WH[W� 7KH

DQLPDWLRQ� YLGHR� ZDV� FROOHFWHG� IURP� WKH� LQWHUQHW
V� <RX7XEH� 9LGHRV�

6XEWLWOHV�DUH�LQFOXGHG�LQ�WKH�DQLPDWHG�DQLPDWLRQ�WR�KHOS�VWXGHQWV�JUDVS

WKH� SORW�� 7KLV� DQLPDWLRQ� FOLS� ZDV� DLUHG� GXULQJ� HDFK� F\FOH�� 5HDGLQJ

FRPSUHKHQVLRQ� RI� QDUUDWLYH� OLWHUDWXUH� LQ� WKLV� UHVHDUFK FRPSULVHV�

DFTXLULQJ ODQJXDJH� IHDWXUHV�� FRPSUHKHQGLQJ� IDFWXDO� RU� GHWDLOHG�

LQIRUPDWLRQ�IURP WKH VWRU\��DQG�H[WUDFWLQJ�PRUDO�YDOXH IURP WKH VWRU\�

*� +\SRWKHVLV

$ K\SRWKHVLV LV D VWDWHPHQW LQ TXDQWLWDWLYH UHVHDUFK WKDW DQWLFLSDWHV

RU�FRQMHFWXUHV�WKH�FRQVHTXHQFH�RI�D�OLQN�EHWZHHQ�IHDWXUHV�RU�DWWULEXWHV�

&UHVZHOO ��������,Q TXDQWLWDWLYH UHVHDUFK� D VWDWLVWLFDO K\SRWKHVLV LV XVHG�

ZKLFK PXVW EH WHVWHG DFFRUGLQJ� WR� VWDWLVWLFDO� VWDQGDUGV� EHIRUH� EHLQJ

DFFHSWHG� 7KH TXDQWLWDWLYH LQYHVWLJDWLRQ� GHYHORSHG D VWDWLVWLFDO

K\SRWKHVLV� LQ� WZR� IRUPV�� WKH� QXOO� K\SRWKHVLV �+R�� DQG� WKH� DOWHUQDWLYH

K\SRWKHVLV �+D��

D� 1XOO�+\SRWKHVLV��+R���7KHUH�LV�QR�HIIHFW�RI�XVLQJ�GLJLWDO�DQLPDWLRQ

YLGHR DV PXOWLPRGDO WH[W LQ LPSURYLQJ VWXGHQWV
 UHDGLQJ

FRPSUHKHQVLRQ�

E� $OWHUQDWLYH +\SRWKHVLV �+D�� 7KHUH LV DQ HIIHFW RI XVLQJ GLJLWDO

DQLPDWLRQ� YLGHR� DV�PXOWLPRGDO� WH[W� LQ� LPSURYLQJ� VWXGHQWV
� UHDGLQJ

FRPSUHKHQVLRQ�
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+� 3UHYLRXV 6WXGLHV

7KHUH�ZHUH�VRPH�UHVHDUFKHUV�ZKR�KDYH�GRQH�VRPH�VWXGLHV�GHDOLQJ

ZLWK�DQLPDWLRQ�YLGHR�DV�D�PHGLD�LQ�WHDFKLQJ�UHDGLQJ��7KH�ILUVW�UHVHDUFK

ZDV�WDNHQ�E\�5RVDOLD���������WKLV�UHVHDUFKHG�XVH�RI�%DFNJURXQG�0XVLF

DV 0HGLD WR ,PSURYH 6WXGHQWV
 5HDGLQJ &RPSUHKHQVLRQ 6NLOOV��

H[DPLQHG�VWXGHQWV
�SHUFHSWLRQV�RI�EDFNJURXQG�PXVLF�DQG�LWV�XVHIXOQHVV

LQ�LPSURYLQJ�UHDGLQJ�VNLOOV��7KH�SUH�H[SHULPHQWDO�GHVLJQ�LQFOXGHG�SUH�

DQG SRVW�WHVWV� 7KH UHVHDUFK VXJJHVWHG WKDW GLJLWDO PHGLD XVLQJ

EDFNJURXQG PXVLF LQFUHDVHG VWXGHQWV
 UHDGLQJ FRPSUHKHQVLRQ� 7KH

RXWFRPHV�RI�WKH�UHVHDUFK�GHPRQVWUDWHG�WKLV��7KH�FRPSXWDWLRQ�UHYHDOHG

YDULDWLRQV�LQ�VWXGHQWV
�OHDUQLQJ�UHVXOWV�EHIRUH�DQG�DIWHU�DGPLQLVWHULQJ�WKH

PHGLFDWLRQ�

7KH VHFRQG LV GRQH E\ 0D\ODQL ������� 7KH UHVHDUFKHU XVHG DQLPDWHG

YLGHRV�LQ�WHDFKLQJ�OLVWHQLQJ�LQ�WKH�H[SHULPHQWDO�FODVV��7KLV�UHVHDUFK XVHG�

D TXDVL�H[SHULPHQWDO GHVLJQ ZLWK SUH�WHVW DQG SRVW�WHVW GHVLJQV� 7KH

UHVHDUFK SRSXODWLRQ ZDV HLJKWK�JUDGH VWXGHQWV DW 07V1 � -DPEL &LW\� WKH

VDPSOH RI WKLV UHVHDUFK VDPSOH ZDV GLYLGHG LQWR WZR FODVVHV� H[SHULPHQWDO

DQG�FRQWURO�FODVVHV��7KH�H[SHULPHQWDO�FODVV�ZDV�WDXJKW�XVLQJ�DQLPDWLRQ

YLGHR� DV�PHGLD�� DQG� WKH� FRQWURO� FODVV� XVHG� FRQYHQWLRQDO� RU� MXVW� DXGLR�

%HIRUH JLYLQJ WKH WUHDWPHQW� WKH VWXGHQWV RI ERWK FODVVHV ZHUH JLYHQ D SUH�

WHVW WR�NQRZ�WKHLU�DELOLW\�WR�OLVWHQ�

7KH WKLUG ZDV GRQH E\ .KDLOLGL\DK ������� 7KH UHVHDUFKHU FRQGXFWHG

TXDVL�H[SHULPHQWDO� UHVHDUFK WR LPSURYH JUDGH ,; VWXGHQWV
 UHDGLQJ

FRPSUHKHQVLRQ� E\� XVLQJ� DQLPDWHG� YLGHRV� DW� 603� 1HJHUL� -DODQFDJDN�

6XEDQJ�� LQ� WKH� ���������� DFDGHPLF� \HDU�� ,Q� WKH� SUH�REVHUYDWLRQ�� WKH

UHVHDUFKHU IRXQG WKDW VWXGHQWV FRXOG KDYH EHHQ PRUH DFWLYHO\ LQYROYHG LQ

WKH� UHDGLQJ�OHDUQLQJ�SURFHVV��7KH� UHVXOWV� VKRZHG� WKDW� DQLPDWHG�YLGHRV

FDQ LPSURYH VWXGHQWV
 UHDGLQJ FRPSUHKHQVLRQ� 7KHUHIRUH� UHVHDUFKHUV DUH

DGYLVHG WR�XVH DQLPDWHG YLGHRV WR�WHDFK UHDGLQJ�FRPSUHKHQVLRQ�

,Q�WKH�RWKHU�UHVHDUFK E\ :DK\XQL���������7KH�UHVHDUFK
V�JRDO�ZDV�WR

GHPRQVWUDWH WKH HIILFDF\ RI PXOWLPRGDO WH[W LQ LPSURYLQJ UHDGLQJ

FRPSUHKHQVLRQ DW 603 ,7 0DWKOD
XO $QZDU *OREDO 6FKRRO �0$*6��
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$FFRUGLQJ� WR� WKH� UHVHDUFKHU�� D� PXOWLPRGDO� WH[W� UHDGLQJ� DSSURDFK� LV� D

VWUDWHJ\� WKDW�FRPELQHV� UHDGLQJ� OHDUQLQJ�ZLWK� WKH�XVH�RI� LPDJHV�YLVXDOV

WKDW�FDQ�DVVLVW� VWXGHQWV� LQ�TXLFNO\�XQGHUVWDQGLQJ� UHDGLQJ�DQG�KDV�EHHQ

VKRZQ� WR� SURYLGH� NQRZOHGJH� RI� WKH� VWRU\OLQH�UHDGLQJ� WH[W� VZLIWO\� DQG

HIIHFWLYHO\� 7KLV UHVHDUFK HPSOR\V DQ H[SHULPHQWDO GHVLJQ ZLWK GDWD�

JDWKHULQJ SURFHGXUHV�VXFK�DV�SUH�WHVW DQG�SRVW�WHVW�

7KH�ODVW�LV�GRQH�E\�1LUPDOD���������IRFXVHV�RQ�VLQJHUV
�SURPRWLRQDO

7ZLWWHU� PHVVDJHV� WKDW� LQFOXGH� HPRWLFRQV� DQG� WH[W�� 7KLV� LV� GHVFULSWLYH�

TXDOLWDWLYH� UHVHDUFK WKDW XVHV 5DGDQ 0DUWLQHF DQG $QGUHZ 6DOZD\
V

JHQHUDOL]HG�LPDJH�WH[W�UHODWLRQ�WKHRU\�RI�PXOWLPRGDOLW\��6WDWXV�UHODWLRQV

DQG WKH ZD\ WH[W DQG HPRML LQWHUDFW FDQ EH GHVFULEHG XVLQJ WKH JHQHUDOL]HG

LPDJH�WH[W�FRQQHFWLRQ��$FFRUGLQJ�WR�WKLV�VXUYH\��PXVLFLDQV�OLNH�WR�SODFH

HPRML� XQGHUQHDWK� WH[W�� ([WHQVLRQ� UHODWLRQV� RXWQXPEHU� H[HPSOLILFDWLRQ

DQG�HQKDQFHPHQW�UHODWLRQV�LQ�WHUPV�RI�ORJLF�VHPDQWLF�UHODWLRQV��(PRMLV

SURYLGH� DGGLWLRQDO� LQIRUPDWLRQ� WKDW� ODQJXDJH� FDQQRW� FRQYH\�� VXFK� DV

H[SUHVVLRQV�DQG�IHHOLQJV��DV�ZHOO�DV�VLJQLI\�WKH�HYHQWV� WKH\�SURPRWH�LQ

SRVWLQJV� VXFK DV WLFNHW HPRMLV� DQG WKHUH DUH YDULRXV FRPELQDWLRQ SDWWHUQV

EHWZHHQ UHOLJLRXV�PXVLFLDQV�DQG�URFN�VLQJHUV�

7KXV� WKLV UHVHDUFK LV GLIIHUHQW IURP SUHYLRXV VWXGLHV� 7KLV UHVHDUFK

DLPVWR�LPSURYH�VWXGHQWV
�UHDGLQJ�FRPSUHKHQVLRQ�VNLOOV�RI�QDUUDWLYH�WH[W�

DQG WHDFK�WKHP�KRZ�WR�XVH�GLJLWDO�YLGHRV�LQ�UHDGLQJ�FRPSUHKHQVLRQ�VNLOOV

EHIRUH�DQG�DIWHU��3DUWLFLSDQWV�LQ�WKLV�UHVHDUFK ZLOO�EH�HLJKWK�JUDGH�VWXGHQWV

RI -XQLRU KLJK�VFKRRO�6XNDEXPL�


