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7KH 1XUVLQJ VWXGHQWV]T PHWD
HGXFDWLRQ RI DQDWRP\

7XQFD\ FR®DMDPBFDDVGHPLHWQHU**]HORWGELYUENV X
DQG $ g]EHN

.RFDHOL 8QLYHUVLW\ )DFXOW\ RI OHGLFLQH 'HSDUWPHQW RI $

$SEVWUDFNMWDSKRU ZRUG LV GHVFULEHG DV D ILIXUDW
7XUNLVK $ SHUVRQ WUDQVPLWYV PRUH H[SOLFLWO\ KLV |
DQ HYHQW RU D FRQFHSW KH VKH H[SHULHQFHG 7KH D
UHYHDO HPRWLRQV DQG WKRXJKWV RI VW FODVV VW
$QDWRP\ OHVVRQ SHRSOH ZKR DUH VWXGHQWV DW
6FKRRO RI +HDOWK B6HUYLFHV LQ DFDGHPLF \HDL
RXU VWXG\ ,Q TXHVWLRQQDLUH DQWKURSRPHWULF DQG
ZHUH DVNHG 7KH\ ZHUH ZDQWHG WR FUHDWH D PHWDS
ILOOLQJ LQ WKH EODQNV LQ $QDWRP\ UHVHPEOHV
EHFDXVH $W WKH HQG RI WKH DVVHVPHQW LW KLC
PHWDSKRUV KDYH EHHQ SURGXFHG ,Q WKHVH PHWDSKR
RFHDQ SX]]JOH HWF :KHQ ZH GLYLGH WKHVH PHWDSKR
LQYHVWLIJDWH WKHP WKHUH LV DQ DFFXPXODWLRQ |
FDWHJRU\ ZLWK PHWDSKRUV :H EHOLHYH WKDW WKF
VWXGHQWY ZLOO JHQHUDWH GHWHUPLQLQJ KRZ WR EI
SUDFWLFDO DQDWRP\ OHVVRQV LQ D ZD\ WKDW VWXGHQ
ZLOO JXLGH WKHP

.H\ZRUGWHWDSKRU DQDWRP\ QXUVLQJ HGXFDWLRQ

,QWURGXFWLRQ

'LUHFW 7XUNLVK HTXLYDOHQW RI WKH ZRUG PHWDSKRU
GHVFULEH PHWDSKRU DV D ZRUG ZKLFK LV XVHG ZLWKRX:'
WUDQVPLWY PRUH H[SOLFLWO\ KLV KHU WKRXJKWYV WKD!
H[SHULHQFHG $FFRUGLQJ WR .UDPVFK > @ PHWDSKRU L
JRRG ZD\ IRU H[SUHVVLQJ WKRXJKWYV ZKLFK ZHUHQ W SX)
-RKQVRQ > @ PHWDSKRU ZDVQ W RQO\ D YHUEDO ILJXUH
DEOH WR GHVFULEH PHWDSKRU WKH VXEMHFW DQG VRXU
WR DWWULEXWH IURP LWV VRXUFH WR VXEMHFW DUH QHF

P&RUUHVSRQGLQJ DXWKRU WXQFD\FRODN#OLYH FRP
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DQDWRP\ FRPSRVHV WKH VRXUFH RI PHWDSKRU DQG ZDWH
KDV EHHQ HPSKDVL]HG WKDW WKH GHYHORSPHQW RI PHC
WKH FRQWLQXLW\ Rl OLIH FRXOGQ W EH SURYLGHG ZLWKF
$OWKRXJK WKH PHWDSKRU UHVHDUFKHV KDYH EHHQ FF
WKHUH KDYHQ W EHHQ WRR PDQ\ UHVHDUFKHV LQ PHGLFI
+HDOWK B6HUYLFHV QHHGV NQRZOHGJH RI $QDWRP\ IRU
SHUIRUPLQJ WKHLU SURIHVVLRQ )RU WKHVH VWXGHQW\
QHHGHG WR OHDUQ DQG EDVHG RQ /DWLQ 7KH\ XVH WKI
WKHLU VWXGHQWVKLSY EXW WKHLU FDUHHU DV ZHOO :}
NQRZQ LQ QXUVLQJ &RQVLGHULQJ WKLV ZH KDYH DLPHG
FODVV VWXGHQWYV LQ QXUVLQJ DERXW (GXFDWLRQ RI $QD

OHWKRG

SHRSOH JLUOV ER\V HISHULPHQWDO VXEMHFW K
GDWD ZKR DUH VWXGHQWYV DW VW FODVV LQ 9RFDWLRC(
8QLYHUVLW\ LQ DFDGHPLF \HDU KDYH DWWHQGHG

DJH JHQGHU WKH JHRJUDSKLFDO UHJLRQ WKH\ FDPH IUR
WKH\ KDG FKRVHQ WKH EUDQFK ZHUH DVNHG ,Q WKLV Si
WULHG WR OHDUQ %HVLGHV WRJIJHWKHU ZLWK DQWURSR
WULHG WR GHWHUPLQH ZKHWKHU WKH\ KDG HQFRXQWHL
$IWHUZDUGY WKH\ ZHUH ZDQWHG WR FUHDWH D PHWDSK
LQ $QDWRP\ UHVHPEOHYV $QDWRP\ LV OLNH E
DWWHQGHG WR RXU VWXG\ DQG RQO\ RQH RI WKH VXUYH)
HYDOXDWHG > @ :KHQ WKHLU SHUVRQDO LQIRUPDWLRQ\
DWWHQGLQJ WR VWXG\ VWDWH WKDW WKH\ FKRVH QXUVL(
$OVR LW LV VHHQ WKDW RI VWXGHQWY ZKR DWWHC
5HILRQ $W WKH HQG RI WKH DVVHVPHQW LW KDV EHHQ
SURGXFHG $IWHU LW LV FDOFXODWHG WKH QXPEHU DQG
GLYLGHG LQWR FDWHJRULHY > @ ,Q WKHVH PHWDSKRL
VSDFH FRPSXWHU PDS UDZ PHDW HWF :KHQ ZH GLYLGH
LQYHVWLIDWH WKHP WKHUH LV DQ DFFXPXODWLRQ LQ
PHWDSKRUVY +RZHYHU GLVDSSHDULQJ XQNQRZQ VLWXDW
ZLWK PHWDSKRUV )ROORZLQJ WKDW WKHUH DUH PH)

LQ JXLGDQFH LQYHVWLQJ WR NQRZOHGJH FDWHJRU\ L
ILQGLQJ D VROXWLRQ WR D SUREOHP

SHVXOWYV
Tablel. 7KH VWXGHQWVY PHWDSKRUV DERXW $QDWR
OHWDSKRU &DWHJRU\ QR JUHTXHQF\ SHUFHQW
/IDE\ULQWK

(QYHORSHG
YRRWEDOO OHDJXH
ODWKHPDWLFV
6XUILQJ

6XGRNX
&URVVZRUG
2FHDQ
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Table 1 (continue). 7KH VWXGHQWVY PHWDSKRUV DERXW $QD

%XWFEKHU\
&KDOOHQJIH
&RPSOH[ QXPEHUV
%RRN

%ULFNV

6SDFH

,QILQLW\
6\WWHPDWLF LQIRUPDWLRQ
‘ROOV
‘LVFRYHULQJ

5DZ PHDW
/LWHUDWXUH

$Q XQNQRZQ URDG
(QJOLVK

3X]]OH

/LIH

$ WUHH DW DXWXPQ
$Q XQGLVFRYHUHG FRQWLQHQW
YDPLO\

&RPSXWHU
2EOLJDWLRQ
(QWHUWDLQPHQW
7KH ZRUOG

/RYH

:DWHU

"RUPLWRU\
3RPHJUDQDWH
6SLQDFK
&KRFRODWH

0DS

3DUHQWYV
‘LFWLRQDU\
:LQGRZV
ORXQWDLQ
O\WWHULXV JDUGHQ

1DWXUH

2FHDQ FRPSXWHU ubzZz PHDW FURVVZRU(
DQG PDS DUH WKH VWXGHQWVY PHWDSKRUV DERXW
RWKHUV

Table2. 7TKH GLVWULEXWLRQ RI VWXGHQWY DFFRUGLQJ WR V

7KH UHJLRQ KH VKH FDPH IURP1XPEHUV SHUFHQW

0ODUPDUD
$HJHDQ

OHGLWHUUDQHDQ
&HQWUDO $QDWROLD
%ODFN 6HD

(DVWHUQ $QDWROLD
6RXWK (DVWHUQ $QDWROLD

7TKH VWXGHQWY JHQHUDOO\ FDPH IURP ODUPDUD 5HJLRQ
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Table3. 7TKH GLVWULEXWLRQ RI WKH VWXGHQWYVY JH(

*HQGHU JUHTXHQF\ 3HUFHQW

)HPDOH
0DOH

7TKH VWXGHQWY DUH PRVWO\ JLUOYV

Table4. 7TKH SODFHV ZKHUH WKH VWXGHQWY KDYH EHH(

,QKDELWDQF\ )JUHTXHQF\ SHUFHQW
"RUPLWRU\
+RXVH
7TKH VWXGHQWY FRPPRQO\ VWD\ LQ GRUPLWRU\ E\ S|

Table5. 7KH UHDVRQV ZK\ VWXGHQWY SUHIHU WKH GHS

7KH UHDVRQ RI SUHIHYWHTXEHHQR A SHUFHQW
GHSDUWPHQW

7KH UHTXHVW RI1 IDPLO\
0\ RZQ UHTXHVW
% XVLQHVYV JXDUDQWHH

$OPRVW KDOI RI WKH VWXGHQWYV SUHIHU QXUVLQJ

Table 6. &DWHJRULHV RI REWDLQHG PHWDSKRUV

&DWHJRU\ JHPDOH 0ODOH 7RWDO

"‘LVDSSHDULQJ 8QNQRZQ VLWXDWLRQ
‘"HVSHUDWH FKDOOHQJH
%LWWHUQHVYV 30HDVXUH
‘LVFRYHULQJ UHYHDOLQJ
*XLGDQFH LQYHVWPHQW WR WKH

NQRZOHGJH
JLQGLQJ D VROXWLRQ WR D SUREOHP
%LWWHU
7KH HPRWLRQ RI KDYLQJ EHHQ

IORZQ XQKHDOWK\ SOHDVXUH

7TKH VWXGHQWVY PHWDSKRUV DUH PRVWO\ LQ GLVFRY
FDWHJRU\

Table7. 'LVWULEXWLRQ E\ JHRJUDSKLFDO DUHDV FDW

&DWHIRHGLWHUUDQHDQDWWODFMHQWUDGBGRXWK (DVBHJIHD ODUPDUD
1R 6HD $ODWROLIDWROISMDWROLD

7TKH PHWDSKRUV RI WKH VWXGHQWY ZKR FDPH IURP 0DL
OHGLWHUUDQHDQ PRVWO\ LQ FDWHJRU\ GLVFRYHULQJ U
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'LVFXVVLRQ DQG FRQFOXVLRQ

7KH PHWDSKRU FDQ EH XVHG IRU SHGDJRMLFDO SXUSRVH
LQ WKH OLWHUDWXUH ZH SHUIRUPHG WKDW PHWDSKRUYV
WUDLQLQJ > DQG @ 6WDUWLQJ IURP WKLV SRL
WKH DQVZHU WR WKH TXHVWLRQ RI 2:KDW DUH WKH PHWI
WUDLQLQJ DQG HGXFDWLRQ > @ $V PHQWLRQHG DERYH
PRVWO\ GLVFRYHULQJ UHYHDOLQJ PHWDSKRUV DV D PHW
DQDWRPLFDOO\ LQYHVWLIJDWH WKH KXPDQ ERG\ VR FORV
WKHRULF DQG SUDFWLF $QDWRP\ OHVVRQV QHZ /DWLQ
FRPSULVLQJ WKH HPRWLRQ RI GLVFRYHULQJ :H EHOLHY}F
VWXGHQWY ZLOO JHQHUDWH WR EH DEOH WR EH D VXFFH
DQDWRPLFDO EDVLV LQ GHWHUPLQLQJ KRZ WR EH OHFWX
WKDW VWXGHQWY DUH DEOH WR FRPSUHKHQG ZLOO JXL
UHTXHVWYV RI VWXGHQWY DERXW $QDWRP\ ZLOO KDYH EHHI
OHFWXULQJ WKH OHVVRQV WKHVH HPRWLRQV ZLOO EH FI
EH DEOH WR EH VKRZQ

SHIHUHQFHYV

$NWHNLQ 0 $NWHNLQ 1 & $QDWRPL |[+UHQPHQLQ N
DW WKH ;,,,WK 1DWLRQDO &RQJUHVV Rl $QDWRP\ ZLWK
7XUNLVK 5HSXEOLF Rl IRUWKHUQ &\SUXV WK 2FWREH
$\EHN + $NGR+DQ , 7RN U 7RN 7 1 OHWDSKRU
)DEXOW\ *UDGH , ,, $QG ,,, 6WXGHQWYV 21 3$8 70S (LW

%RHUV ) OHWDSKRU DZDUHQHVV DQG YRFDEXODU\ UH!

&RODN 6 OHWDSKRULF BHUFHSWLRQV RI 6FKRRO RI 3K
WR WKH &RQFHSW 3&RPSXWHUV (GXFDWLRQ" 3URFHGLI

*XHUUHUR 0 & O 9LOODPLO 2 6 OHWDSKRULFDO FR
DQG OHDUQLQJ /DQJXDJH 7THDFKLQJ 5HVHDUFK

.DO\RQFX 5 9LVXDO DUWV WHDFKHU FDQGLGDWHYV PH'
OXVWDID .HPDO 8QLYHUVLW\ -RXUQDO RI 6RFLDO 6FL

.UDPVFK & OHWDSKRU DQG WKH VXEMHFWLYH FRQVW
%DUFHORV $ 0) HGV %HOLHIV DERXW 6/$ 1HZ U]
SsS

IDNRII * -RKQVRQ 0 OHWDIRUODU +D\DW $QODP YH '
'HPLU @VWDQEXO 3DUDGLJPD <D\OQFOOON

2]WXUN & 6RV\DO ELOJLOHU VOQOI YH IHQ ELOJLVL |=
\[QHOLN PHWDIRU GXUXPODUO .OUUGUHKLU (+LWLP )DN«O
6DEDQ $ *LULU G<]H\LQGHNL VOQOI |+UHWPHQL DGD\C
gOHUL 6UG*NOHUL PHWDIRUODU 7+UN (*LWLP %LOLPOI
6DEDQ $ @ON|+UHWLP , NDGHPH |+UHWPHQ YH |+UHC
VDKLS ROGXNODUO JLKLQVHO LPJHOHU @ON|+UHWLP 2C
6DEDQ $ .RFEHNHU % 1 6DEDQ $ g+UHWPHQ DGI
LOLUNLQ D0OJOODUOQOQ PHWDIRU DQDOL]L \ROX\OD LQ
%LOLPOHUL



