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IHQQ\�WKUHVLD#\DKRR�FRP

$EVWUDFW� 5HDGLQJ�FRPSUHKHQVLRQ�LV�D�NH\�SRLQW�IRU�EDVLF�(QJOLVK��7KH�DLP�
RI� WKLV� VWXG\� LV� WR� ILQG� RXW� WKH� VXLWDEOH� WHFKQLTXH� EHWZHHQ�1+7� DQG�&,5&�
WHFKQLTXHV�LQ�WHDFKLQJ�UHDGLQJ��7KH�GHVLJQ�RI�WKLV�UHVHDUFK�ZDV�H[SHULPHQWDO�
GHVLJQ�ZLWK�SUH�WHVW�DQG�SRVW�WHVW�GHVLJQ��7KH�UHVHDUFK�ZDV�FRQGXFWHG�DW� WKH�
&ODVV�0DQDJHPHQW�� 7KH� QXPEHU� RI� SRSXODWLRQ�ZDV� ���� VWXGHQWV�� WKHUHIRUH��
FOXVWHU� UDQGRP� VDPSOLQJ� ZDV� XVHG� DV� WHFKQLTXH� VDPSOLQJ�� 7KH� VWXGHQWV� LQ�
HDFK� RI� H[SHULPHQWDO� DQG� FRQWURO� JURXSV� FRQVLVWHG� RI� ��� VWXGHQWV� WKDW�
FODVVLILHG��IURP�KHWHURJHQLF�VWXGHQWV�OHYHO��7KH�UHVXOW�RI�WKH�DYHUDJH�VFRUH�LQ�
H[SHULPHQWDO�JURXS��ZDV�������DQG�FRQWURO�JURXS�ZDV��������,W�PHDQW�WKDW�WKH�
UHVXOW� RI� UHDGLQJ� VFRUHV� LQ� H[SHULPHQWDO� JURXS� ZDV� KLJKHU� WKDQ� LQ� FRQWURO�
JURXS�� � ,Q� RWKHU� ZRUGV�� 1+7� WHFKQLTXH� ZDV� PRUH� HIIHFWLYH� WKDQ� &,5&�
WHFKQLTXH�WRZDUG�VWXGHQWV�UHDGLQJ�FRPSUHKHQVLRQ�LQ�GHVFULSWLYH�WH[W��

.H\�ZRUGV��1XPEHUHG�+HDG�7RJHWKHU��1+7���&RRSHUDWLYH�,QWHJUDWHG�
5HDGLQJ�DQG�&RPSRVLWLRQ��&,5&��5HDGLQJ�&RPSUHKHQVLRQ�

,1752'8&7,21

5HDGLQJ� FRPSUHKHQVLRQ� LV� WKH�

DELOLW\� WR� UHDG� D� WH[W� DQG� SURFHVV� WR�

XQGHUVWDQG�LWV�PHDQLQJ��$Q�LQGLYLGXDO
V�

DELOLW\�WR�FRPSUHKHQG�WH[W�LV�LQIOXHQFHG�

E\�WKHLU�WUDLWV�DQG�VNLOOV��RQH�RI�ZKLFK�LV�

WKH� DELOLW\� WR� PDNH� LQIHUHQFHV��

$FFRUGLQJ� WR� 6QRZ� ������� S������

UHDGLQJ� FRPSUHKHQVLRQ� LV� D� FRPSOH[�

DFWLYLW\� WKDW� LQYROYHV� LQWHUDFWLRQ�

EHWZHHQ� WKH� UHDGHU� DQG� WKH� WH[W�� ,W�

PHDQV�WKDW�WR�EXLOG�FRPSUHKHQG�WKHUH��

DUH� WZR� HOHPHQWV� WKH� UHDGHUV� LWVHOI� DQG�

WKH� WH[W�� 6QRZ� VWDWHPHQW� LV� VXSSRUWHG��

E\�.OLQJQHU��HW�DO���������S����VWDWH�WKDW�

UHDGLQJ� FRPSUHKHQVLRQ� LV� D� FRPSOH[�

SURFHVV� WKDW� LQYROYHV� PDQ\� LQWHUDFWLRQ�

EHWZHHQ�UHDGHUV�DQG�ZKDW�WKH\�EULQJ�WR�

WKH� WH[W� �SUHYLRXV� NQRZOHGJH�� VWUDWHJ\�

XVH�� DV�ZHOO� DV� YDULDEOHV� UHODWHG� WR� WKH�

WH[W� LWVHOI� �LQWHUHVW� LQ� WH[W��

XQGHUVWDQGLQJ�RI�WH[W�W\SHV����

%DVHG� RQ� REVHUYDWLRQ�� WKH�

UHVHDUFKHU� ILQG� RXW� WKDW� PDQ\� VWXGHQWV�

KDYH�ORZ�DELOLW\�LQ�(QJOLVK�FODVV��7KHUH�

/DQJXDJH�DQG�(GXFDWLRQ�-RXUQDO��9ROXPH���1R�����$SULO�����
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DUH� VRPH� RI� WKH� VWXGHQWV� ZKR� JHW� ORZ�

VFRUH�DQG�FDQ�QRW��SDVV�WKH�H[DPLQDWLRQ��

,W�VKRZV�WKDW�WKH�VWXGHQWV�GR�QRW�KDYH�D�

JRRG� DELOLW\� LQ� (QJOLVK�� 7KH� ODFN� RI�

UHDGLQJ�FRPSUHKHQVLRQ�VNLOOV�REYLRXVO\�

DIIHFWV� D� VWXGHQW¶V� VXFFHVV� LQ� VFKRRO��

$FDGHPLF� SURJUHVV� GHSHQGV� RQ�

XQGHUVWDQGLQJ�� DQDO\]LQJ�� DQG� DSSO\LQJ�

WKH� LQIRUPDWLRQ� JDWKHUHG� WKURXJK�

UHDGLQJ��&RQVLGHULQJ�WKDW�UHDGLQJ�LV� WKH�

EDVLF� VNLOO� LQ� (QJOLVK� LW� PHDQW� WKDW�

ZLWKRXW� UHDGLQJ� FRPSUHKHQVLRQ� WKH�

VWXGHQWV� FDQQRW� LPSURYH� WKHLU� UHDGLQJ�

FRPSUHKHQVLRQ� ZHOO�� LW� FDXVHG� WKH�

SUREOHP� LQ� VWXGHQWV� UHDGLQJ�

FRPSUHKHQVLRQ��7KH�PDLQ�SUREOHPV�WKDW�

RIWHQ� RFFXU� LQ� WHDFKLQJ� OHDUQLQJ�

SURFHVV�� ��� 7KH� VWXGHQWV� GR� QRW� OLNH�

UHDGLQJ�DFWLYLW\�GXH�WR�WKH�XQLQWHUHVWLQJ�

VWUDWHJ\� XVHG� E\� WKH� OHFWXUHU�� DQG� ���

0DWHULDO� JLYHQ� WR� WKH� VWXGHQWV� LV�

GLIILFXOW� WR� XQGHUVWDQG� WKDW� EHFDXVH� WKH�

VWXGHQWV� IHHO� ERUHG� ZLWK� WKH� WHDFKLQJ�

OHDUQLQJ�� 7KH� OHFWXUHU� VKRXOG� JLYH� WKH�

LQWHUHVWLQJ�PHWKRG�WR�WHDFK�WKH�VWXGHQWV�

HVSHFLDOO\� IRU� WHDFKLQJ� UHDGLQJ� LQ�

0DQDJHPHQW� &ODVV�� LW� QHHGHG� WKH� KDUG�

ZRUN�WR�EXLOG�WKH�VSLULW�RI�WKH�VWXGHQWV���

)XWKHUPRUH�� WKLV� VWXG\� IRFXVHG�

RQ� UHDGLQJ� FRPSUHKHQVLRQ� LQ�

GHVFULSWLYH� WH[W�� 5HDGLQJ�

FRPSUHKHQVLRQ� LQ� GHVFULSWLYH� WH[W� LV� D�

NLQG� RI� UHDGLQJ� WH[W� ZKLFK� GHVFULEHV�

DERXW� VSHFLILF� WKLQJV�� SODFH� RU� SHRSOH��

'HVFULSWLYH�WH[W�LV D�WH[W�ZKLFK�VD\�ZKDW�

D�SHUVRQ�RU�WKLQJ�LV�OLNH��,WV�SXUSRVH�WKDW�

WR�GHVFULEH�D�SDUWLFXODU�SHUVRQ��SODFH��RU�

WKLQJ�� ,Q�PHDQLQJ�� GHVFULSWLYH� WH[W� LV� D�

WH[W� WKDW� GHVFULEHV� WKH� FKDUDFWHULVWLF� RI�

VRPHWKLQJ� OLNH� SHUVRQ�� SODFH� RU� WKLQJ��

$FFRUGLQJ�WR�$QGHUVRQ��������S�����WH[W�

LV� ZKHQ� ZRUGV� DUH� SXW� WRJHWKHU� WR�

FRPPXQLFDWH�D�PHDQLQJ��D�SLHFH�RI�WH[W�

LV� FUHDWHG�� 7H[WV� FRQVLVW� RI� VSRNHQ� RU�

ZULWWHQ�ZRUGV� WKDW� KDYH� WKH� SXUSRVH� RI�

FRQYH\LQJ�D�PHVVDJH��,W�FDQ�EH�VDLG�WH[W�

LV� ZRUGV� WKDW� KDV� D� IXQFWLRQ� WR�

FRPPXQLFDWH�ZKLFK�FUHDWHG�E\�VSHDNHU�

RU�ZULWHU�WR�LQIRUP�DPHVVDJH��

)XUWKHUPRUH�� 'LHWVFK� �������

S������ VWDWHV� WKDW� GHVFULSWLRQ� LV� D�

UHFRUGLQJ� RI� FRQFUHWH� GHWDLOV� WKDW� \RX�

VHH��KHDU��VPHOO��WDVWH�RU�WRXFK��,Q�RWKHU�

ZRUGV�� GHVFULSWLRQ� LV� D� SURFHVV� RI�

GHVFULELQJ� DERXW� VRPHWKLQJ� WKDW� SHRSOH�

IHHO�E\�XVLQJ�WKHLU�ILYH�VHQVHV��LW�FDQ�EH�

ZKDW�SHRSOH�VHH� OLNH�VRPHRQH��SODFH�RU�

WKLQJ��ZKDW�SHRSOH�WDVWH�OLNH�IRRG��GULQN�

RU�SRWLRQ��ZKDW�SHRSOH�KHDU� OLNH�PXVLF��

VRXQG��RU�QRLVH��ZKDW�SHRSOH�VPHOO� OLNH�

DURPD�RI�IRRG�RU�VFHQW�RI�UXEELVK��ZKDW�

SHRSOH�WRXFK�OLNH�VRIW��FRDUVH��EULVN��DQG�

VR�RQ��

)HQQ\�7KUHVLD
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�,Q� DGGLWLRQ�� $QGHUVRQ� �������

S�����VD\V�WKDW�D�W\SLFDO�GHVFULSWLRQ�KDV�

DQ� RSHQLQJ� SDUDJUDSK� LQWURGXFLQJ� WKH�

VXEMHFW�RI�WKH�GHVFULSWLRQ��IROORZHG�E\�D�

VHULHV�RI�SDUDJUDSKV�HDFK�GHVFULELQJ�RQH�

IHDWXUH�RI�WKH�VXEMHFW��7KHUH�FDQ�DOVR�EH�

D� ILQDO� FRQFOXGLQJ� VHFWLRQ� WKDW� VLJQDOV�

WKH� HQG� RI� WKH� GHVFULSWLRQ�� ,W� FRXOG� EH�

FRQFOXGHG� WKDW� GHVFULSWLYH� FRQVLVW� RI�

WZR� JHQHUDO� VWUXFWXUHV� ZKLFK� DUH�

LQWURGXFWLRQ�WR�LQWURGXFH�WKH�REMHFW�DQG�

GHVFULSWLRQ�WR�H[SODLQ�WKH�IHDWXUHV�RI�WKH�

REMHFW�RQH�E\�RQH�DQG�WKH�ODVW�LV�PDNH�D�

VXPPDU\�DERXW�WKH�REMHFW��

$FFRUGLQJ� WR� %XVFHPL� �������

S������� WKH� JUDPPDWLFDO� IHDWXUHV� RI�

GHVFULSWLYH� WH[W� DUH� GLYLGHG� LQWR� WZR�

W\SHV�� ���� ,Q� GHVFULELQJ� SODFH� DQG�

WKLQJV�� XVLQJ� SURSHU� QRXQ�� XVLQJ�

HIIHFWLYH� YHUEV�� DQG� � � LQFOXGLQJ� DFWLRQ�

DQG�SHRSOH�LQ�WKH�GHVFULSWLRQ�RI�D�SODFH��

����,Q�GHVFULELQJ�SHRSOH��XVLQJ�SK\VLFDO�

DSSHDUDQFH�� DFWLRQ�� EHKDYLRXU� DQG� WKH�

ZULWHU� DOVR� QHHG� WR� DVN� VRPHRQH� DERXW�

WKH� VXEMHFW¶V� SHUVRQDOLW\�� OLIHVW\OH��

PRUDOV��GLVSRVLWLRQ�DQG�VR�RQ��

&RQVLGHULQJ� WKH� LQIRUPDWLRQ�

DERYH�� ILQDOO\� WKH� UHVHDUFKHU� ZDV�

LQWHUHVWHG� LQ� FRQGXFWLQJ� D� UHVHDUFK�

EDVHG�RQ�WKH�GDWD�VXUYH\�RI�WKH�UHVHDUFK��

7KH�UHVHDUFK�ZRXOG�ILQG�RXW�KRZ�IDU�WKH�

UHVXOW� RI� FRPSDULVRQ� E\� XVLQJ�

1XPEHUHG� +HDG� 7RJHWKHU� DQG�

&RRSHUDWLYH� ,QWHJUDWHG� 5HDGLQJ�

FRPSRVLWLRQ� WHFKQLTXHV� WRZDUG�

VWXGHQWV¶� UHDGLQJ� FRPSUHKHQVLRQ� LQ�

GHVFULSWLYH� WH[W�� 1XPEHUHG� +HDGV�

7RJHWKHU� �1+7�� LV� D� VLPSOH� IRXU�VWHS�

VWUXFWXUH�� 1XPEHUHG� +HDG� 7RJHWKHU�

�1+7�� WHFKQLTXH� LV� D� W\SH� RI�

FRRSHUDWLYH� OHDUQLQJ� ZKLFK� FRQVLVWV� RI�

IRXU� VWDJHV� WKDW� DUH� XVHG� WR� UHYLHZ� WKH�

IDFW�DQG�EDVLF�LQIRUPDWLRQ�WKDW�VHUYHV�WR�

UHJXODWH� VWXGHQWV¶� LQWHUDFWLRQV� �.DJDQ��

������ S����� ,WV� PDLQ� VWUHQJWKV� DUH� LQ�

EXLOGLQJ� PDVWHU\� DQG� LQ� UHYLHZLQJ�

SUHYLRXVO\� OHDUQHG� LQIRUPDWLRQ� �6WRQH��

������ S������ 0RUHRYHU�� WKH� RWKHU�

VWDWHPHQWV� VD\� WKDW� QXPEHUHG� KHDGV�

WRJHWKHU� LV� EDVLFDOO\� D� YDULDQW� RI� JURXS�

GLVFXVVLRQ��WKH�WZLVW�LV�KDYLQJ�RQO\�RQH�

VWXGHQW� UHSUHVHQW� WKH� JURXS� EXW� QRW�

LQIRUPLQJ� WKH� JURXS� LQ� DGYDQFH� ZKRP�

LWV� UHSUHVHQWDWLYH�ZLOO�EH� �6ODYLQ��������

S������

,Q� DGGLWLRQ�� ,QWHJUDWHG� 5HDGLQJ�

DQG�&RPSRVLWLRQ��&,5&���LQFOXGLQJ�RQH�

OHDUQLQJ� FRRSHUDWLYH� WHFKQLTXH� ZKLFK�

ZDV� RULJLQDOO\� D� XQLILHG� FRRSHUDWLYH�

WHDFKLQJ� UHDGLQJ� DQG� ZULWLQJ�� ,W� LV� D�

FRPSUHKHQVLYH� SURJUDP� RU� D� VSDFLRXV�

DQG� IXOO\� HTXLSSHG� IRU� WKH� WHDFKLQJ� RI�

UHDGLQJ�DQG�ZULWLQJ�FODVVHV�KLJK�VFKRRO��

&,5&� LV� D� VFKRRO�EDVHG� SURJUDP� WKDW�

7KH�&RPSDULVRQ�2I�8VLQJ�1XPEHUHG�+HDG�7RJHWKHU��1KW��7HFKQLTXHV�$QG��&RRSHUDWLYH�
,QWHJUDWHG�5HDGLQJ�&RPSRVLWLRQ���&LUF��7HFKQLTXHV�7RZDUG�5HDGLQJ�&RPSUHKHQVLRQ�
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WDUJHWV� UHDGLQJ�� ZULWLQJ�� DQG� ODQJXDJH�

DUWV�� &RRSHUDWLYH� ,QWHJUDWHG� 5HDGLQJ�

&RPSRVLWLRQ� �&,5&�� 7HFKQLTXH� LV� D�

WHDFKLQJ�WHFKQLTXH�ZKLFK�LV�XVHG�E\�WKH�

OHFWXUHU� LQ� WHDFKLQJ� UHDGLQJ�

FRPSUHKHQVLRQ�� 7KLV� WHFKQLTXH� VHW� WR�

H[SODLQ�KRZ�WR�FRPSUHKHQG�WKH�UHDGLQJ�

WH[W� WRJHWKHU� ZLWK� FRPSRVLQJ� WKH�

VWXGHQWV� XQGHUVWDQGLQJ� E\�ZULWLQJ� WKHLU�

RZQ� FRPSUHKHQVLRQ� LQ� D� ZRUN� VKHHW��

7KH� VWXGHQWV� ZULWLQJ� VKRXOG� EH�

DSSURSULDWH�ZLWK� WKH�FRQWHQW�RI� WKH� WH[W�

�6ODYLQ��������S������

0(7+2'2/2*<

5HVHDUFK�GHVLJQ�LQ� WKLV�UHVHDUFK�

ZDV� TXDVL� H[SHULPHQWDO� GHVLJQ�� ,Q�

TXDQWLWDWLYH� UHVHDUFK�� WKH� DLP� LV� WR�

GHWHUPLQH� WKH� UHODWLRQVKLS�EHWZHHQ�RQH�

WKLQJ� �DQ� LQGHSHQGHQW� YDULDEOH�� DQG�

DQRWKHU� �D� GHSHQGHQW� RU� RXWFRPH�

YDULDEOH�� LQ� D� SRSXODWLRQ�� 4XDQWLWDWLYH�

UHVHDUFK� GHVLJQV� DUH� HLWKHU� GHVFULSWLYH�

�VXEMHFW� XVXDOO\� PHDVXUHG� RQFH�� RU�

H[SHULPHQWDO� �VXEMHFW� PHDVXUHG� EHIRUH�

DQG� DIWHU� D� WUHDWPHQW��� $FFRUGLQJ� WR�

&UHVZHOO��������S������RQH�W\SH�RI�QRQ�

H[SHULPHQWDO� TXDQWLWDWLYH� UHVHDUFK� LV�

FDXVDO�FRPSDUDWLYH� UHVHDUFK� LQ� ZKLFK�

WKH� LQYHVWLJDWRU� FRPSDUHV� WZR� RU�PRUH�

JURXSV� LQ� WHUP� RI� D� FDXVH� �RU�

LQGHSHQGHQW� YDULDEOH�� WKDW� KDV� DOUHDG\�

KDSSHQHG��

7KLV� UHVHDUFK� ZDV� TXDQWLWDWLYH�

UHVHDUFK�� 7KH� UHVHDUFK� GHVLJQ� RI� WKLV�

UHVHDUFK�ZDV�TXDVL�H[SHULPHQWDO�GHVLJQ��

7KH� NLQG� RI� GHVLJQ� ZDV� FRQWURO� JURXS�

SUH�WHVW� DQG� SRVW�WHVW� GHVLJQ�� 7KH�

H[SHULPHQWDO� GHVLJQ� GHDOV� ZLWK� WZR�

FODVVHV�� RQH� FODVV� DV� WKH� H[SHULPHQWDO�

FODVV� DQG� DQRWKHU� FODVV� DV� WKH� FRQWURO�

FODVV�� %RWK� FODVVHV� UHFHLYHG� SUH�WHVW��

WUHDWPHQW��DQG�SRVW�WHVW� LQ�RUGHU� WR�ILQG�

RXW� WKH� SURJUHVV� RI� VWXGHQWV¶� UHDGLQJ�

FRPSUHKHQVLRQ�� 5DQGRPL]HG� DQG� WKH�

FRPSDULVRQ� RI� ERWK� D� FRQWURO� DQG�

H[SHULPHQWDO�JURXS�ZHUH�XWLOL]HG�LQ�WKLV�

W\SH� RI� VWXG\�� ,Q� WKLV� UHVHDUFK�� WZR�

FODVVHV� ZHUH� WDNHQ� DV� H[SHULPHQW�� 2QH�

RI�WKHP�ZDV�H[SHULPHQWDO�FODVV�DQG�WKH�

RWKHU� ZDV� FRQWURO� FODVV�� )XUWKHUPRUH��

WKH� H[SHULPHQW� FODVV� JRW� WUHDWPHQW�

WKURXJK� 1XPEHU� +HDG� 7RJHWKHU�

WHFKQLTXH� DQG� WKH� FRQWURO� FODVV� JRW�

WUHDWPHQW� WKURXJK� &,5&� 7HFKQLTXH���

%HFDXVH� RI� WKDW�� WKLV� UHVHDUFK� ZDV�

GHVLJQHG� E\� XVLQJ� SUH�WHVW�� WUHDWPHQW��

DQG� SRVW�WHVW� WR� NQRZ� WKH� SURJUHVV� RI�

VWXGHQWV¶� UHDGLQJ� FRPSUHKHQVLRQ� LQ�

GHVFULSWLYH� WH[W�� 7KH� UHVXOW� RI� SUH�WHVW�

DQG� SRVW�WHVW� ZHUH� WR� NQRZ� WKH�

GLIIHUHQFHV� RU� WR� ILQG� RXW� WKH�

HIIHFWLYHQHVV� RI� XVLQJ� 1XPEHU� +HDG�

)HQQ\�7KUHVLD
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7RJHWKHU� DQG� &,5&� WHFKQLTXH� WRZDUG�

VWXGHQWV¶� UHDGLQJ� FRPSUHKHQVLRQ� LQ�

GHVFULSWLYH�WH[W���

7KH� UHVHDUFKHU� FRQGXFWHG� WKH�

UHVHDUFK� LQ� 0DQDJHPHQW� &ODVV�

8QLYHUVLWDV� 0XKDPPDGL\DK� 0HWUR��

WKHUHIRUH�� DOO� RI� WKH� VWXGHQWV� LQ� WKLV�

VWXG\� SURJUDP� ZHUH� WDNHQ� DV� WKH�

SRSXODWLRQ�� ,Q� FRQGXFWLQJ� WKH� UHVHDUFK��

VRPH�RI� WKH� VWXGHQWV�ZHUH� WDNHQ� DV� WKH�

VDPSOHV��$FFRUGLQJ� WR�$ULNXQWR� �������

S������� VDPSOH� LV� SDUWLDOO\� RU�

UHSUHVHQWDWLYH�SRSXODWLRQ�ZKLFK�ZDQW�WR�

UHVHDUFK��$� JRRG� VDPSOH� LV� RQH� WKDW� LV�

UHSUHVHQWDWLYH� RI� WKH� SRSXODWLRQ� IURP�

ZKLFK� VHOHFWHG�� ,Q� WKLV� UHVHDUFK�� WZR�

FODVVHV� RI� &ODVV� 0DQDJHPHQW� ZHUH�

WDNHQ�E\�FOXVWHU� UDQGRP�VDPSOLQJ��7KH�

ILUVW� FODVV� XVHG� 1XPEHUHG� +HDG�

7RJHWKHU�WHFKQLTXH�DQG�WKH�VHFRQG�FODVV�

XVHG� &,5&� WHFKQLTXH� WR� NQRZ� WKH�

GLIIHUHQFHV� OHDUQLQJ� SURFHVV� RI� UHDGLQJ�

FRPSUHKHQVLRQ�LQ�GHVFULSWLYH�WH[W���

1XPEHUHG� +HDG� 7RJHWKHU�

�1+7��LV�D�W\SH�RI�FRRSHUDWLYH�OHDUQLQJ�

ZKLFK� FRQVLVWV� RI� IRXU� VWDJHV� WKDW� DUH�

XVHG� WR� UHYLHZ� WKH� IDFW� DQG� EDVLF�

LQIRUPDWLRQ� WKDW� VHUYHV� WR� UHJXODWH�

VWXGHQWV¶� LQWHUDFWLRQV�� /LH� ������� S�����

H[SODLQV� WKDW� WKH� VWHSV� RI� FRRSHUDWLYH�

OHDUQLQJ� 1+7� �1XPEHUHG� +HDG�

7RJHWKHU��DUH�SUHVHQWHG�DV�IROORZV��

�� 6WHS�����7KH�QXPEHULQJ��1XPEHULQJ��

�����7KH�WHDFKHU�GLYLGHV�WKH�VWXGHQWV�LQWR�

JURXSV� RU� WHDPV� RI� �� WR� �� SHRSOH� DQG�

JLYHV�QXPEHUV� VR� WKDW�HYHU\�VWXGHQW�RQ�

WKH�WHDP�KDV�D�GLIIHUHQW�QXPEHU��

�� 6WHS� ��$VNLQJ� 4XHVWLRQV�

�4XHVWLRQLQJ��

�����7KH� WHDFKHU� JLYHV� WKH� WDVN� DQG� HDFK�

JURXS�KDV�WR�GR�WKH�WDVN��$VVLJQPHQW�LV�

JLYHQ� WR� HDFK� VWXGHQW� EDVHG� RQ� WKH�

QXPEHU��)RU�H[DPSOH��VWXGHQWV�ZKR�JHW�

QR��� UHDG� DERXW� WKH� WH[W� SURSHUO\� DQG�

FROOHFW� WKH� GDWD� WKDW� PD\� EH� UHODWHG� WR�

SUREOHP�VROYLQJ��6WXGHQWV�ZKR�JHW�QR���

KDYH�WR�ILQG�WKH�SUREOHP�VROYLQJ�RI� WKH�

WDVN��6WXGHQWV�ZKR�JHW�QR��� UHFRUG�DQG�

UHSRUW�WKH�UHVXOWV�RI�JURXS�ZRUN��

�� 6WHS� ��7KLQN� WRJHWKHU� �+HDG�

7RJHWKHU��

�����7KH� JURXS� GHFLGHV� WKH� PRVW� FRUUHFW�

DQVZHUV�DQG�PDNH�VXUH�HDFK�PHPEHU�RI�

WKH�JURXS�NQRZV�WKH�DQVZHU��

�� 6WHS� ��3URYLGLQJ� $QVZHUV�

�$QVZHULQJ��

�����7HDFKHUV� FDOO� RQH� QXPEHU� DQG� WKH�

VWXGHQWV�IURP�HDFK�JURXS�ZLWK�WKH�VDPH�

QXPEHU� RI� KDQG�SLFNHG� DQG� SUHSDUH�

DQVZHUV�IRU�WKH�HQWLUH�FODVV��

7KH� LPSOHPHQWDWLRQ� RI� &,5&�

WHFKQLTXH� LV� DEOH� WR� LPSURYH� VWXGHQWV¶�

UHDGLQJ� FRPSUHKHQVLRQ�� 7KLV� WHFKQLTXH�

VHW� WR� H[SODLQ� KRZ� WR� FRPSUHKHQG� WKH�

7KH�&RPSDULVRQ�2I�8VLQJ�1XPEHUHG�+HDG�7RJHWKHU��1KW��7HFKQLTXHV�$QG��&RRSHUDWLYH�
,QWHJUDWHG�5HDGLQJ�&RPSRVLWLRQ���&LUF��7HFKQLTXHV�7RZDUG�5HDGLQJ�&RPSUHKHQVLRQ�
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UHDGLQJ� WH[W� WRJHWKHU� ZLWK� FRPSRVLQJ�

WKH� VWXGHQWV� XQGHUVWDQGLQJ� E\� ZULWLQJ�

WKHLU� RZQ� FRPSUHKHQVLRQ� LQ� D� ZRUN�

VKHHW�� $FFRUGLQJ� WR� 6KDURQ� DQG�

5HQDQ\D� ������� S����� WKHUH� DUH� VRPH�

VWHSV� FRQVLGHUHG� LPSRUWDQW� LQ� WKH�

LPSOHPHQWDWLRQ� RI� WKH� &,5&� WHFKQLTXH�

DV�SUHVHQWHG�DV�IROORZ��

�� 0DNH� D� JURXS� WKDW� FRQVLVWV� RI� ����

VWXGHQWV�ZKR�DUH�KHWHURJHQLF��

�� 7KH� WHDFKHU� JLYHV� WKH� WH[W�FOLSSLQJ�

EDVHG�RQ�WKH�WRSLF�ZKLFK�OHDUQHG��

�� 7KH� VWXGHQWV� FRRSHUDWH� LQ� D� JURXS�

WR� UHDG� DQG� ILQG� WKH� PLQG� LGHD� RI�

WKH� WRSLF� DQG� JLYH� WKH� DUJXPHQW�

IURP�WKH�WH[W�FOLSSLQJ�LQ�D�SDSHU���

�� 7KH� VWXGHQWV� KDYH� WR� SUHVHQW�UHDG�

WKH�UHVXOW��

�� 7HDFKHU� DQG� WKH� VWXGHQWV� PDNH� D�

FRQFOXVLRQ�WRJHWKHU��

�� &ORVLQJ��

5(68/7�$1'�',6&866,21��

$IWHU� DQDO\]LQJ� WKH� GDWD�� WKH�

UHVHDUFKHU� NQHZ� WKH� DYHUDJH� UDWHV� DQG�

YDULDQFHV�RI�WKRVH�JURXSV��QH[W�WR�SURYH�

WKH� ILUVW� K\SRWKHVLV�� WKHUH� ZDV� D�

VLJQLILFDQW� GLIIHUHQFH� RI� XVLQJ�

1XPEHUHG� +HDG� 7RJHWKHUDQG� &,5&�

WHFKQLTXH� WRZDUG� VWXGHQWV¶� UHDGLQJ�

FRPSUHKHQVLRQ� LQ� GHVFULSWLYH� WH[W� DW�

0DQDJHPHQW� &ODVV� 8QLYHUVLWDV�

0XKDPPDGL\DK� 0HWUR�7KH� UHVHDUFKHU�

WULHG�WR�VHH�WKH�UHVXOW�RI�WWHVW���

�� 7KHUH�7HVWLQJ�FUHDWLRQ���

+R�ZDV�UHMHFWHG�LI�WKLW!�WWDEOH

WWDEOH�� ����±���� ��GI�� �

GI���� �Q����Q���GI��

��� ������������

��� ����

%\� ORRNLQJ� DW� *� WDEOH� ZH� IRXQG� WKH�

YDOXH�IRU� � ����

WWDEOH� W�� ����±�ò�����������

� W�� �������������

� W�� ������

� %DVHG� RQ� WKH� GDWD� DQDO\]LQJ�

DERYH�� LW�ZDV� IRXQG� WKDW� WKLW� ������DQG�

WWDEOH� �������7KHUHIRUH��+R�ZDV�UHMHFWHG��

DQG�+D�ZDV�DFFHSWHG��,W�PHDQW�WKDW�WKHUH�

ZDV� D� VLJQLILFDQW� GLIIHUHQFH� RI� XVLQJ�

1XPEHUHG� +HDG� 7RJHWKHU� IURP� &,5&�

WHFKQLTXH� WRZDUG� VWXGHQWV¶� UHDGLQJ�

FRPSUHKHQVLRQ� LQ� GHVFULSWLYH� WH[W� IRU�

WKH� 0DQDJHPHQW� &ODVV� 8QLYHUVLWDV�

0XKDPPDGL\DK� 0HWUR�� 7HVWLQJ�

FUHDWLRQ���

+R�ZDV�UHMHFWHG�LI�WKLW!�WWDEOH

WWDEOH�  ����±���� ���GI��

GI�  �Q����Q���GI��

�  ������������

�  ����

%\� ORRNLQJ� DW� WWDEOH� ZH� IRXQG� WKH� YDOXH�

IRU� � ����

WWDEOH� W�  ����±�ò������������

)HQQ\�7KUHVLD



��

� W�  ��������������

� W�  ������

� 7KH� UHVXOW� IRXQG� WKDW� WWHVW�  �

������PRUHRYHU�WKH�UHVHDUFKHU�ORRNHG�DW�

WWDEOH�IRU� � �����WKH�WWDEOH �������,W�PHDQW�

WWHVW!� WWDEOH�� 7KHUHIRUH�� +R� ZDV� UHMHFWHG�

DQG� +D� ZDV� DFFHSWHG�� %DVHG� RQ� WKH�

DQDO\]LQJ� DERYH�� ZH� NQHZ� WKDW� WKH�

VWXGHQWV¶� UHDGLQJ� FRPSUHKHQVLRQ� XVLQJ�

1XPEHUHG� +HDG� 7RJHWKHU� ZDV� KLJKHU�

WKDQ� &,5&� WHFKQLTXH�� ,W� FRXOG� EH� VDLG�

WKDW�WKHUH�ZDV�D�VLJQLILFDQW�GLIIHUHQFH�RI�

XVLQJ� 1XPEHUHG� +HDG� 7RJHWKHU� IURP�

&,5&� WHFKQLTXH� WRZDUG� VWXGHQWV¶�

UHDGLQJ� FRPSUHKHQVLRQ� LQ� GHVFULSWLYH�

WH[W� IRU� WKH� 0DQDJHPHQW� &ODVV�

8QLYHUVLWDV�0XKDPPDGL\DK�0HWUR��

7R� SURYH� WKH� VHFRQG� K\SRWKHVLV�

ZKLFK� FRQFOXGHG� WKDW� 1XPEHUHG� +HDG�

7RJHWKHU� WHFKQLTXH�ZDV�PRUH� HIIHFWLYH�

WKDQ� &,5&� WHFKQLTXH� WRZDUG� VWXGHQWV¶�

UHDGLQJ� FRPSUHKHQVLRQ� LQ� GHVFULSWLYH�

WH[W� DW� 0DQDJHPHQW� &ODVV� 8QLYHUVLWDV�

0XKDPPDGL\DK� 0HWUR�� WKH� UHVHDUFKHU�

WULHG�WR�VHH�WKH�UHVXOW�RI�WWHVW��

7HVWLQJ�FUHDWLRQ���

+R�ZDV�UHMHFWHG�LI�WKLW!�WWDEOH

WWDEOH�  ����±���� ��GI�� �

GI�  �Q����Q���GI��

�  ������������

�  ����

%\� ORRNLQJ� DW� *� WDEOH� ZH� IRXQG� WKH�

YDOXH�IRU� � ����

WWDEOH� W�  ����±�ò�����������

� W�  �������������

� W������ ������

� %DVHG� RQ� WKH� GDWD� DQDO\]LQJ�

DERYH�� LW�ZDV� IRXQG� WKDW� WKLW� ������DQG�

WWDEOH� �������7KHUHIRUH��+R�ZDDV�UHMHFWHG�

DQG� +D� ZDV� DFFHSWHG�� ,W� PHDQW� WKDW�

1XPEHUHG� +HDG� 7RJHWKHU� WHFKQLTXH�

ZDV� PRUH� HIIHFWLYH� WKDQ� &,5&�

WHFKQLTXH� WRZDUG� VWXGHQWV¶� UHDGLQJ�

FRPSUHKHQVLRQ�LQ�GHVFULSWLYH�WH[W�DW�WKH�

VHFRQG� JUDGH� VWXGHQWV� RI� 0DQDJHPHQW�

&ODVV� 8QLYHUVLWDV� 0XKDPPDGL\DK�

0HWUR�

7HVWLQJ�FUHDWLRQ���

�+R�ZDV�UHMHFWHG�LI�WKLW!�WWDEOH

WWDEOH�  ����±���� ���GI��

GI�  �Q����Q���GI��

�  ������������

�  ����

%\� ORRNLQJ� DW� WWDEOH� ZH� IRXQG� WKH� YDOXH�

IRU� � ����

WWDEOH� W�  ����±�ò������������

� W�  ��������������

� W�  ������

� 7KH�UHVXOW�IRXQG�WKDW�WWHVW� �������

PRUHRYHU� WKH� UHVHDUFKHU� ORRNHG� DW� WWDEOH

IRU� �  � ���� WKH� WWDEOH � ������ ,W� PHDQW�

WWHVW!� WWDEOH�� 7KHUHIRUH�� +R� ZDV� UHMHFWHG�

DQG� +D� ZDV� DFFHSWHG�� %DVHG� RQ� WKH�

7KH�&RPSDULVRQ�2I�8VLQJ�1XPEHUHG�+HDG�7RJHWKHU��1KW��7HFKQLTXHV�$QG��&RRSHUDWLYH�
,QWHJUDWHG�5HDGLQJ�&RPSRVLWLRQ���&LUF��7HFKQLTXHV�7RZDUG�5HDGLQJ�&RPSUHKHQVLRQ�
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DQDO\]LQJ� DERYH�� LW� ZDV� IRXQG� WKDW� WKH�

VWXGHQWV¶� UHDGLQJ� FRPSUHKHQVLRQ� XVLQJ�

1XPEHUHG� +HDG� 7RJHWKHU� ZDV� KLJKHU�

WKDQ�&,5&�WHFKQLTXH��,W�DOVR�FDQ�EH�VDLG�

WKDW� 1XPEHUHG� +HDG� 7RJHWKHU� ZDV�

PRUH�HIIHFWLYH�WKDQ�&,5&�WHFKQLTXH��

%DVHG� RQ� WKH� UHVHDUFKHU� REVHUYDWLRQV¶�

GXULQJ� WKH� UHVHDUFK�� WKH� UHVHDUFKHU�

IRXQG���FDVHV�DV�IROORZV��

)LUVWO\�� LW� ZDV� IRXQG� WKDW� WKH�

VWXGHQWV¶� UHDGLQJ� FRPSUHKHQVLRQ� LQ�

GHVFULSWLYH� WH[W� LQFUHDVHG� DIWHU� KDYLQJ�

VRPH� WUHDWPHQWV�� 7KH� UHDGLQJ�

FRPSUHKHQVLRQ� LQ� WKH� H[SHULPHQWDO�

FODVV� ZDV� KLJKHU� WKDQ� LQ� WKH� FRQWURO�

FODVV�� ,W� FDQ� EH� VHHQ� IURP� WKH� UHVXOW� RI�

SRVW�WHVW�� ,Q� WKH� H[SHULPHQWDO� FODVV�� WKH�

KLJKHVW� VFRUH� ZDV� ���� WKH� ORZHVW� VFRUH�

ZDV� ���� DQG� WKH� DYHUDJH� VFRUH� ZDV�

������� :KLOH�� LQ� WKH� FRQWURO� FODVV� WKH�

KLJKHVW� VFRUH� ZDV� ���� WKH� ORZHVW� VFRUH�

ZDV� ���� DQG� WKH� DYHUDJH� VFRUH� ZDV�

������� ,W� FDQ�EH� LQIHUUHG� WKDW� WKHUH�ZDV�

GLIIHUHQW�VFRUH�EHWZHHQ�WKH�XVH�RI�1+7�

DQG�&,5&�WHFKQLTXH���

6HFRQGO\�� LQ� DFFRUGDQFH� WKH�

UHVXOW�RI�K\SRWKHVLV�WHVWV�LQ�SUH�WHVW�DQG�

SRVW�WHVW��7KH�UHVXOW�RI�K\SRWKHVLV�WHVW�LQ�

SUH�WHVW� ZDV� ���� DQG� WKH� UHVXOW� RI�

K\SRWKHVLV� WHVW� LQ� SRVW�WHVW� ZDV� ������

$FFRUGLQJ� WR� WKH� FULWHULD� � ���  � �����

DQG� ���� �������LW�ZDV�UHDOO\�WKHUH�ZDV�

GLIIHUHQW� IURP� WKH� WUHDWPHQW� E\� XVLQJ�

1+7� WHFKQLTXH� DQG� &,5&� WHFKQLTXH�

WRZDUG� VWXGHQWV¶� UHDGLQJ�

FRPSUHKHQVLRQ�LQ�GHVFULSWLYH�WH[W���

2Q� WKH� RWKHU� KDQG�� WKH� XVH� RI�

1+7� WHFKQLTXH� DQG� &,5&� WHFKQLTXH�

WRZDUG� VWXGHQWV¶� UHDGLQJ�

FRPSUHKHQVLRQ� LQ�GHVFULSWLYH� WH[W�ZHUH�

HIIHFWLYH�� +RZHYHU�� EDVHG� RQ� WKH�

DYHUDJH� VFRUH�� WKH� SURJUHVV� VFRUH� DQG�

SHUFHQWDJH�VFRUH�RI�1+7�WHFKQLTXH�ZDV�

PRUH�HIIHFWLYH� WR� LQFUHDVH� WKH�VWXGHQWV¶�

UHDGLQJ� FRPSUHKHQVLRQ� LQ� GHVFULSWLYH�

WH[W� LQ� WKH� OHDUQLQJ� SURFHVV�� ,W� ZDV�

KDSSHQHG�EHFDXVH�DOO�RI�WKH�VFRUH�DERYH�

KDG� VKRZQ� WKDW� WKH� FODVV� ZKLFK� ZDV�

WDXJKW� E\� 1+7� WHFKQLTXH� KDG� KLJKHU�

VFRUH� WKDQ� WKH� FODVV� ZKLFK� ZDV� WDXJKW�

E\� &,5&� WHFKQLTXH�� $FFRUGLQJ� WR� WKH�

SUHYLRXV� UHVHDUFK�� WKH� UHVHDUFKHU� IRXQG�

VRPH� ILQGLQJV� IURP� WKHP�DERXW�KRZ� WR�

LQFUHDVH� UHDGLQJ� FRPSUHKHQVLRQ� E\�

XVLQJ�VRPH�WHFKQLTXHV�DV�IROORZV��

7KH� ILUVW�� $VOLPDQ� ������� GLG�

WKH� UHVHDUFK� DERXW� ³7KH� &RPSDUDWLYH�

6WXG\�RI�6LPSOH�3DVW�7HQVH�0DVWHU\� LQ�

,QVWUXFWLRQ� E\� 8VLQJ� 1XPEHUHG� +HDG�

7RJHWKHU� �1+7�� DQG� 6WXGHQW� 7HDP�

$FKLHYHPHQW�'LYLVLRQ��67$'��0HWKRG�

LQ� WKH� 6HFRQG� 6HPHVWHU� RI� WKH� 7HQWK�

*UDGH�RI�60$�0XKDPPDGL\DK���0HWUR�

LQ�DFDGHPLF�\HDU�����������´�7KH�GDWD�

)HQQ\�7KUHVLD
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FROOHFWLQJ� WHFKQLTXH� ZHUH� RYHUYLHZ�

GRFXPHQW� DQG� SRVW�WHVW�� )URP� WKH�

K\SRWKHVLV�WHVWLQJ��LW�ZDV�JDLQHG�WKDW�DW�

WKH� VLJQLILFDQW� OHYHO� RI� ������ WKH� W�UDWLR�

ZDV� KLJKHU� WKDQ� W�WDEOH� �7UDWLR!� 7WDEOH���

WKDW�ZDV������ IRU� W�UDWLR�DQG������ IRU� W�

WDEOH��7KH�DYHUDJH�VFRUH�LQ�H[SHULPHQWDO�

JURXS�ZDV� ����� DQG� FRQWURO� JURXS�ZDV�

���� 7KHUHIRUH�� LW� FRXOG� EH� FRQFOXGHG�

WKDW� WKH�K\SRWKHVLV�RI� WKLV�UHVHDUFK�ZDV�

DSSURYHG��

$IWHU� NQRZLQJ� WKH� ILQGLQJV� RI�

WKH� SUHYLRXV� UHVHDUFK�� WKH� UHVHDUFKHU�

FRQFOXGHG� WKDW� WKHUH� ZDV� VLJQLILFDQW�

GLIIHUHQFHV� RI� XVLQJ� 1+7� DQG� &,5&�

WHFKQLTXH� WRZDUG� VWXGHQWV¶� UHDGLQJ�

FRPSUHKHQVLRQ� LQ� GHVFULSWLYH� WH[W�� EXW�

WKH�1+7� WHFKQLTXH�ZDV�PRUH� HIIHFWLYH�

WKDQ� WKH� &,5&� WHFKQLTXH� WRZDUG�

VWXGHQWV¶� UHDGLQJ� FRPSUHKHQVLRQ� LQ�

GHVFULSWLYH� WH[W�� ,W� FRXOG� EH� VHHQ� IURP�

WKH� VFRUH� LQ� H[SHULPHQWDO� FODVV� WDXJKW�

E\� XVLQJ� 1+7� WHFKQLTXH� ZDV� KLJKHU�

WKDQ� LQ� FRQWURO� FODVV� WDXJKW� E\� XVLQJ�

&,5&�WHFKQLTXH��7R�FODULI\�WKH�SXUSRVH�

RI� WKLV� VWXG\�� WKH� UHVHDUFKHU�XVHG�D� WHVW�

GHVFULSWLYH� WH[W� �SUH�WHVW� DQG� SRVW�WHVW��

DV�D�UHVHDUFK�LQVWUXPHQW�DQG�WKH�DYHUDJH�

VFRUH� RI� SUH�WHVW� DQG� SRVW�WHVW� IRU� HDFK�

FODVVHV�XVLQJ�1+7�DQG�&,5&�WHFKQLTXH�

FRPSDUHG� WR� ILQG�RXW� WKH�DGYDQWDJHV�RI�

ERWK� VFRUH�� 7KHUHIRUH�� WKH� UHVHDUFKHU�

FRQFOXGHG�WKDW�1+7�ZDV�PRUH�HIIHFWLYH�

WKDQ� &,5&� WHFKQLTXH� WRZDUG� UHDGLQJ�

FRPSUHKHQVLRQ� LQ� GHVFULSWLYH� WH[W� DW�

0DQDJHPHQW� &ODVV� 8QLYHUVLWDV�

0XKDPPDGL\DK� 0HWUR�� )URP� WKRVH�

LOOXVWUDWLRQV�WKH�OHFWXUHU�DQG�WKH�VWXGHQWV�

VKRXOG�DSSO\�1+7�WHFKQLTXH�LQ�OHDUQLQJ�

SURFHVV� HVSHFLDOO\� LQ� GHYHORSLQJ� RI�

UHDGLQJ� FRPSUHKHQVLRQ� LQ� MXQLRU� KLJK�

VFKRRO���

&21&/86,21�

7KH� UHVXOW� RI� UHDGLQJ�

FRPSUHKHQVLRQ�LQ�GHVFULSWLYH�WH[W�XVLQJ�

1+7� WHFKQLTXH� DW� 0DQDJHPHQW� &ODVV�

8QLYHUVLWDV�0XKDPPDGL\DK�0HWUR�ZDV�

VLJQLILFDQW� LQFUHDVLQJ�� 7KH� VWDWHPHQW�

ZDV� VXSSRUWHG� E\� UHVXOW� RI� ILQGLQJ� WKDW�

WKH� KLJKHVW� VFRUH� LQ� SUH�WHVW� ZDV� ����

ZKLOH� WKH� KLJKHU� VFRUH� LQ� SRVW�WHVW�ZDV�

����,W�SURYHG�WKDW�WKH�VWXGHQWV¶�VFRUH�RI�

UHDGLQJ� FRPSUHKHQVLRQ� LQ� GHVFULSWLYH�

WH[W�KDG�VLJQLILFDQW�LQFUHDVLQJ���

7KH�VWDWHPHQW�ZDV�VXSSRUWHG�E\�

UHVXOW�RI�ILQGLQJ�WKDW�SRVW�WHVW�VFRUH�ZDV�

KLJKHU� WKDQ� SUH�WHVW� VFRUH�� ,Q� WKH� SUH�

WHVW�� WKH� KLJKHU� VFRUH�ZDV� ��� DQG� SRVW�

WHVW�ZDV�����%DVHG�RQ�WKH�GDWD�DERYH��LW�

SURYHG� WKDW� WKH� VWXGHQWV¶� VFRUH� RI�

UHDGLQJ� FRPSUHKHQVLRQ� LQ� GHVFULSWLYH�

WH[W� WDXJKW� E\� 1+7� DQG� &,5&� KDG�

VLJQLILFDQW�LQFUHDVLQJ���

7KH�&RPSDULVRQ�2I�8VLQJ�1XPEHUHG�+HDG�7RJHWKHU��1KW��7HFKQLTXHV�$QG��&RRSHUDWLYH�
,QWHJUDWHG�5HDGLQJ�&RPSRVLWLRQ���&LUF��7HFKQLTXHV�7RZDUG�5HDGLQJ�&RPSUHKHQVLRQ�
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7KH� VWXGHQWV¶� UHDGLQJ�

FRPSUHKHQVLRQ�LQ�GHVFULSWLYH�WH[W�XVLQJ�

1+7� WHFKQLTXH� ZDV� HIIHFWLYH�� 7KH�

VWDWHPHQW� LV� VXSSRUWHG� E\� UHVXOW� RI�

ILQGLQJ� WKDW� WKH� UHVXOW� RI� DYHUDJH� VFRUH�

RI� WKH� VWXGHQWV� ZKR� WDXJKW� E\� XVLQJ�

1+7� ZDV� ��� LQ� SUH�WHVW� DQG� ������ LQ�

SRVW�WHVW�ZLWK�WKH�SURJUHVV�RI�YDOXH�ZDV�

������:KLOH� WKH� UHVXOW� RI� DYHUDJH� VFRUH�

RI� WKH� VWXGHQWV� ZKR� WDXJKW� &,5&�

PHWKRG�ZDV�������LQ�SUH�WHVW�DQG�������

LQ� SRVW�WHVW� ZLWK� WKH� SURJUHVV� RI� YDOXH�

ZDV� ������� ,W� PHDQW� WKDW� WKH� DYHUDJH�

VFRUH� RI� WKH� VWXGHQWV� ZKR� WDXJKW� E\�

XVLQJ� 1+7� LV� KLJKHU� WKDQ� &,5&�

WHFKQLTXH��7KHUHIRUH��LW�ZDV�FOHDUO\�WKDW�

WKH� K\SRWKHVLV� +D� LQ� WKLV� UHVHDUFK� ZDV�

DFFHSWHG�� ,W� PHDQW� WKDW� � VWXGHQWV¶�

UHDGLQJ� FRPSUHKHQVLRQ� LQ� GHVFULSWLYH�

WH[W�XVLQJ�1+7�WHFKQLTXH�ZDV�HIIHFWLYH��

5()(5(1&(6�

$QGHUVRQ�.�� �������7H[W� W\SHV� LQ�
(QJOLVK� ��� 6HOODQRU�� 0DFPLOODQ�
(GXFDWLRQ�$XVWUDOLD�37<�/7'��

$ULNXQWR�6��������� 3URVHGXU� SHQHOLWLDQ�
VXDWX�SHQGHNDWDQ�SUDNWLN��-DNDUWD��
%LQHND�&LSWD��

$VOLPDQ����������7KH�FRPSDUDWLYH�VWXG\�RI�
VLPSOH� SDVW� WHQVH� PDVWHU\� LQ�
LQVWUXFWLRQ�E\�XVLQJ�1XPEHUHG�+HDG�
7RJHWKHU� �1+7�� DQG� 6WXGHQW� 7HDP�
$FKLHYHPHQW� 'LYLVLRQ� �67$'��
0HWKRG�LQ�WKH�VHFRQG�VHPHVWHU�RI�WKH�
WHQWK�JUDGH�RI�60$�0XKDPPDGL\DK�

�� 0HWUR� LQ� DFDGHPLF� \HDU�
����������0HWUR�8QLYHUVLWDV�
0XKDPPDGL\DK�0HWUR��

%XVFHPL�� �������� $� UHDGHU� IRU�
GHYHORSLQJ� ZULWHUV�� 1HZ� <RUN��
0F*UDZ�+LOO��

&UHVZHOO�� :�� -�� �������� (GXFDWLRQDO
UHVHDUFK�� 3ODQQLQJ�� FRQGXFWLQJ��
DQG� HYDOXDWLQJ� TXDQWLWDWLYH� DQG�
TXDOLWDWLYH� 5HVHDUFK�� 8SSHU�
6DGGOH�5LYHU��1-�� 3HDUVRQ�0HUULO�
3UHQWLFH�+DOO��

'LHWVFK����������5HDVRQLQJ�DQG�ZULWLQJ�
ZHOO� �HG�� 1HZ� <RUN�� 0F*UDZ�
+LOO��

.DJDQ�� �������� &RRSHUDWLYH� ODQJXDJH�
OHDUQLQJ�� $� UHVRXUFH� ERRN��
(QJOHZRRG� &OLIIWV�� 1-�� 3UHQWLFH�
+DOO�� 0�$� 'LVVHUWDWLRQ�� 0DKLGRO�
8QLYHUVLW\�

.OLQJQHU�� 9DXJKDQ�� 	� � %RDUGPDQ��
�������� 7HDFKLQJ� UHDGLQJ�
FRPSUHKHQVLRQ� WR� VWXGHQWV� ZLWK�
OHDUQLQJ� GLIILFXOWLHV�� 1HZ�
<RUN�*XLOIRUG��

/LH�� ��������0HPSUDNWLNDQ� FRRSHUDWLYH�
OHDUQLQJ��-DNDUWD��*UDVLQGR

6KDURQ� � 	� 5HQDQ\D��������
0HWKRGRORJ\� LQ� ODQJJXDJH�
WHDFKLQJ�� $Q� DQWKRORJ\� RI��
FXUUHLJH� XQLYHUQW� SUDFWLFH�� 1HZ�
<RUN��&DPEULGJH�3UFLWH��

8QLYHUFLW\� 3UHVV� 6ODYLQ�5�� ��������
&RRSHUDWLYH� OHDUQLQJ� WKHRU\��
UHVHDUFK�� DQG� SUDFWLFH� �HG��
0DVVDFKXVHWWV��$OO\Q�DQG�%DFRQ��

6QRZ��������� 5HDGLQJ� IRU�
XQGHUVWDQGLQJ� WRZDUG� DQ� 5�
DQG� '� SURJUDP� LQ� UHDGLQJ�

)HQQ\�7KUHVLD



��

FRPSUHKHQVLRQ� 1HZ� <RUN��
5$1'�3XEOLFDWLRQ��

6WRQH��.�� ��������&RRSHUDWLYH� OHDUQLQJ�
UHDGLQJ� DFWLYLWLHV�� 6DQ� &OHPHQWH��
.DJDQ�SXEOLVKLQJ��

7KH�&RPSDULVRQ�2I�8VLQJ�1XPEHUHG�+HDG�7RJHWKHU��1KW��7HFKQLTXHV�$QG��&RRSHUDWLYH�
,QWHJUDWHG�5HDGLQJ�&RPSRVLWLRQ���&LUF��7HFKQLTXHV�7RZDUG�5HDGLQJ�&RPSUHKHQVLRQ�


